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COEJUHEHUA 4-OKCO-3,4-TUT'NIPOXHUHA3OJMHOHA JUUISA JTEYEHUA
BRAF-ACCOIIMAPOBAHHBIX 3ABOJTEBAHUIA 1 PACCTPOICTB
ITEPEKPECTHAA CCBIJIKA HA POJACTBEHHBIE 3AABKI

JTa 3asBKa UMeeT MPEeUMYyLIECTBO MPUOPUTETA MPEIBAPUTENBHON 3asiBKU HA MAaTEHT
CIHIA Ne 63/036522, monannoit 9 urons 2020 roga, ¥ NpenBapUTEIbHON 3assBKH HA MATEHT
CIHIA Ne 63/116204, noganHoi 20 HOstOpst 2020 rona, 1 npenBapuUTEIbHON 3asiBKU HA TATEHT
CIHIA Ne 63/175655, nomannoit 16 anpenst 2021 roga, conepikaHue KaxJIOH U3 KOTOPBIX
BKJIFOUEHO B JAHHOE OMUCAHUE NTOCPEACTBOM CChIIKH BO BCEH UX MOJHOTE.

OBJIACTb U30OBPETEHHMA

Hacrosimee n3o0peTeHre OTHOCHTCSI K HOBBIM XMHA30JIMHOHOBBIM COSTUHEHUSM WIIN
ux (apManeBTUYECKH TPUEMIIEMBIM COJIIM, K (hapMaleBTHYECKUM KOMITO3ULUSIM,
COIepIKaLINM TaKHe COENWHEHHs] U COJM, W K CIIOocOo0aM NMPHMEHEHHs TaKUX COEIUHEHHH,
COJIeH M KOMITO3UIUHN /IS JIEUEHUs] aHOMAJIbHOTO POCTa KJIETOK, BKJIFOUAsl pakK, y CyObeKTa.

[IPEJIIIECTBVIOIIUNA YPOBEHb TEXHUKU

Hacrosimee wu3oOpereHne OTHOCHTCS K XWHA30JMHOHaM st JiedeHuss BRAF-
aCCOLIMMPOBAHHBIX 3a00JeBaHMi M  paccTpoiicTB, BKkmouas BRAF-accorumnpoBaHHbIe
OMyXOJIK, B TOM YHCJIEe 3JI0KayeCTBEHHbIe U noOpokauyecTBeHHble BRAF-accounupoBaHHbie
onyxonu ITHC u 310ka4decTBeHHbIe SKCcTpakpaHuainbHble BRAF-accoupoBaHHbie OMyXOJIH.

benok BRAF (cepun/TpeonnHoBasi nporeuHkuHasa B-raf), unen cemerictea RAF
CepUH/TPEOHUHOBBIX KHHA3, yd4acTByeT B Kackane mnytu Ras-Raf-MEK-perymupyemoii
BHEKJIETOYHBbIMU curHajiaMu KrHa3bl (ERK) uiay cUrHanbHOM MyTH MUTOTE€H-aKTUBUPYEMOI
nporenHknHa3el (MAPK)/ERK, koTophIii BO3AEHCTBYET Ha nejieHue u nudepeHLupoBKy
kinerok. Myrtanuun B reHe BRAF MoryT npuBOoAuTE K HEKOHTPOJIHPYEMOMY pPOCTY U
nocnenyromeMy odpasoBanuro omyxonu. [Ipu pake Obuto upeHTUULKPOBAHO cBbime 100
yHuKanbHbIX MyTaunii B rene BRAF (Cerami, E., et al., Cancer Discov. 2012, 2, 401-404). Otu
MyTalmd mpuBoAsaT K aktuBaumu ERK ¢ momompro  pasnmuuHbIX  (DYHKIIMOHAJIBHBIX
MEXAaHU3MOB, M OHU OBLIM CTrPyNIHPOBAHbI B TPH KJAacca, IBAa W3 KOTOPBIX HA3BIBAIOT
myTauusimu I knacca u Il knacca Ha OCHOBaHUU UX 3aBUCHMOCTH OT JUMEPU3aLMH U aKTUBALUN
¢ nomoib0 RAS 1y akTHMBHOCTH, 3TH CBONCTBA ONPEAENSAIOT MX YYyBCTBUTENBHOCTb K

unruoutopam RAF (Yao, A, et al., Cancer Cell 2015, 28, 370-383).
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Axrtusupyroomue mytanun B reHe BRAF I knacca, Takue xak VOOOE w/mnn V600K,
ObuIM OOHApY KEHbI NPH TAKUX TUIAX Paka YeJOBEKa, KaK MeJlaHOMA, KOJOPEKTAJIbHBIN pak,
paK IMMTOBUAHON KeNe3bl, HEMEJIKOKJIETOYHbIH paK JIErKOro, pak sUYHUKOB, MOYEYHO-
KJIETOYHBIH paK U UX MeTaCTaTHYeCKHe (POPMBI paKa, M MEPBUYHBIE OIyXOJIH TOJIOBHOIO MO3Ta.
Myrtauuu [ knacca, Takue kak Mytantel BRAF V600, nepenatot curHai kak He3aBUCUMBIE OT
RAS akTHBHBIE MOHOMEPHI.

Mytanuun BRAF Il knacca BKIOYAOT MyTaluu, OTJAU4YHbIE OT V600, KOTOpBIE
aktuBupyroT MEK mocpencrsom numepusanmu, Ho 0e3 HeoOxomumocT B RAS (Yao, A, et
al., Cancer Cell 2015, 28, 370-383). Ot mytanuu 1l k1acca moaBeprarTCss KOHCTUTYTHBHOM,
He3aBucuMOM oT RAS numepusanuy, 4To NpuBOAUT K noBbiieHHOH akTuBauu ERK ¢ Huzkoi
aKTUBHOCTBIO RAS m3-3a oTpunatenpHOH 0OpaTHOH CBs3U. PacrpocTpaHeHHbIE TOYEYHBIE
myTtaumu 11 knacca BrmouaroT G469A/V/R, K601E/N/T u L597Q/V. MyTaHTbI, OTITUYHBIE OT
V600, ycroitunsel k uaruontopam BRAF I knacca, Takum kak Bemypadenud. Myrtantsl BRAF,
ormmyHble OoT V600, Takke Obutn OOHApy)XeHbI NPH MHOTMX BHAAX paka H Oosee
pacnpocTpaHeHbl, ueM myTauuu V600, B onmpeneneHHbIX Tumnax omnyxojeil. Myrtanuu BRAF,
orimuHble 0T V600, oOHapykeHbl B 5-16% MeTaHOM, a TakKe BO MHOXKECTBE JAPYTHX THUIIOB
onyxoneii (Siroy AE, et al., J Invest Dermatol. 2015; 135:508-515; Dahlman KB, et al. Cancer
Discov. 2012;2:791-797). IlpubnuzurensHo 50-80% myTtaunii BRAF npu HeMenkoKiIeTouHOM
pake sierkoro u 22-30% npu KOJOPeKTaJIbHOM pake KOAUPYIOT MyTalluu, oOTIn4dHble OT V600.
(Jones JC, et al. J Clin Oncol. 2017;35:2624-2630; Paik PK, et al. J Clin Oncol. 2011;29:2046-
2051). Myrtauuu BRAF 11 knacca, Takue kak G469A, G469R, G469V, K601E, K601N, K601T,
L597Q u L597V, 6pumn unentuduuposansl B rmuoMax (Schreck, K.C. et al., Cancers (2019)
11:1262) u apyrux OMyXOJisiX, TAKMX KaK PaK MOJIOYHOH >KeJe3bl, MEJKOKJIETOUHBIA pak
JIETKOTO, PaK MOMKENyIOYHOM Kene3bl, pak LIUTOBUAHOW >KeNe3bl, paKk MpPeaCTaTeIbHOU
JKeNe3bl, aJeHOUJHO-KHUCTO3HAasl KaplMHOMA, paK anmeHAuKca, pak TOHKON KHIIKH,
TJIOCKOKJIETOYHBINA pak rojioBbl U men u aHruocapkoma (Sullivan, R.J., Cancer Discov., 1
despans 2018 1. (8) (2) 184-195). Myranuu BRAF II knacca Takke ObutH HIEHTU(DUITAPOBAHBI
npu Meractatudecknx ¢opmax paka (Dagogo-Jack, I, Clin Cancer Res., centsiops 2018 r;
Schirripa, M., Clin Cancer Res., maii 2019 r; Menzer, C., J. Clin Oncol, 2019, 37(33):3142-
3151).

Kpowme Toro, nenerin BHyTpU pamku cuutbiBaaust BRAF MoryT QyHKIIMOHHPOBATD Kak
mytarmu Il xmacca. Hampumep, y mauueHTOB, NOMy4aBIIuX JieueHue uHruonropamu BRAF

V600, HaOmomany NPUOOPETEHHYIO PE3UCTEHTHOCTb. MexaHu3Mbl MPHOOPETEeHHON



PE3UCTEHTHOCTH BKJIIOYWAIOT albTepHATUBHBbIN crutalicudr. Crnaiic-Bapuantel BRAF
KOAMPYIOT aKTHBHYK KHHa3y, HO HE MMEIOT MHTAaKTHOIO JoMeHa cBssbiBaHus RAS. bbino
OOHapy>KeHO, YTO KJETKH, yCTOM4YMBBIE K BeMypadeHHOy, 3KCIPECCUPYIOT BapUAHTHbIE
¢dopmbr BRAF V60OE, B KOTOPBIX OTCYTCTBYIOT 3K30HBI, BKIOUaromme RAS-cBsi3pBaromuii
JIOMEH, B YaCTHOCTH, JIMIIEHHbIE 3K30HOB 4-10, 5k30HOB 4-8, 5K30HOB 2-8 WJik 3K30HOB 2-10
(Poulikakos, P.I. et al., Nature, 480(7377):387-390).

B Hactosiiiee Bpemsi He cyuiecTByeT 3(PQEeKTUBHBIX BHIOB TapreTHOH TEpamuul IJist
naiueHToB ¢ u3mMeHeHusMu BRAF, ornununbmvu ot V600, min MyTauusMu pe3uCTEHTHOCTH K
uHruouropam BRAF.

Xotst HekoTopble HHrHOuTOpB! MyTalii BRAF V600 BBI3BIBAIOT S3KCTpaKpaHUAIBHBIE
OTBETHBIE PEAKLIUU BBICOKOTO YPOBHS, PaK BCE €llle MOXKET pa3BUBaTh METACTa3bl B FOJJOBHOM
Mosre Bo Bpems miu nocie tepanuu uHruoutopamu BRAF (Oliva 1.C.G, et al., Annals of
Oncology, 29: 1509-1520 (2018)). ITo onienkam, y 20% Bcex cyOBEKTOB, UMEIOIIHX pak, OyayT
Pa3BUBATbCS METACTa3bl B TOJOBHOM MO3re, MPUYEeM B OOJNBIIMHCTBE CIy4aeB METAaCTa3bl
TOJIOBHOTO MO3ra BO3HHKAIOT y CyOBEKTOB C MEJIAHOMOMH, KOJOPEKTAJIBHBIM PAKOM, PAKOM
JIETKOTO U MOYeYHO-KIIeTOUHbIM pakoM (Achrol A.S., et al., Nature Reviews (2019), 5:5, pp 1-
26). Xots 370 HauboJee BEPOsITHBIC BUIIBL, KOTOPbIE MOTYT A€JIaTh 3TO, JIIOOOM BU paka MOXKET
pacmpoOCTPaHUTHCS B FOJOBHOM MO3r. Pa3BuTne MeTacTa3oB B TOJOBHOM MO3T€ MO-NIPEKHEMY
BHOCHT CYILIECTBEHHBIH BKJIaJ B OOLIYI0 CMEPTHOCTb OT paka y CyOBEKTOB, UMEIOLINX PaK B
IPOrPECCUPYIOIIEH CTaguu, IOCKOJbKY IIPOTHO3 OCTAeTCsl IUIOXMM, HECMOTps Ha
KOMOMHHUPOBAHHBIE BUJIbI JIEYEHUS U AOCTHKEHUSI B CHCTEMHON TEpaniy, KOTOpasi BKIIOYaeT
KOMOWHALIMY XUPYPTUH, JIy4€BOH TEPANUU, XUMUOTEPAITUU, IMMYHOTEPATTHH H/UJIH TAPTETHOM
Teparnuu.

BRAF Takxke Obl1a MAEHTU(PHUIMPOBAHA KAK MOTEHLUAIbHAS MHIIEHb IS JICYCHUS
NEePBUYHBIX oOmyxoyied rosoBHoro mosra. O mpeobnamanmn myrtammu BRAF-V600E B
NEePBUYHBIX OMYXOJSIX TrojioBHOro Mosra coobmmmm Schindler et al. (Acta Neuropathol
121(3):397-405, 2011), ucxonss w3 pe3ynpTaroB aHaigm3a 1320 omyxosell LEHTpaJbHOM
HepBHOW cucrembl (LJTHC), u Behling et al. (Diagn Pathol 11(1):55, 2016), xotopsie
npoaHanuzuposanu 969 onyxonei LIHC B nenuatpuyeckoil U B3pOCION MOMyJALMSIX. DTH
HCCJIEZIOBAHNS B COUETAHUU C IPYTHMMU CBUJIETENbCTBYIOT O Hamnuuu Mytauuii BRAF-V600E
IpPU PA3NUYHBIX BUAAX paka, BKIIOYAs NMANMUAPHBbIE KPaHUO(PAPUHTHOMBIL, IIEOMOpP(HbIE
kcaHroactpouuToMel (PXAs), ranrimuornuomsl, actpodmactomsl u apyrue (Behling et al.,

Diagn Pathol 11(1):55, 2016; Brastianos et al., Nat Genet 46(2): 161-165, 2014; Dougherty et
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al., Neuro Oncol 12(7):621-630, 2010; Lehman et al., Neuro Oncol 19(1):31-42, 2017,
Mordechai et al., Pediatr Hematol Oncol 32(3):207-211, 2015; Myung et al., Transl Oncol
5(6):430-436, 2012; Schindler et al., Acta Neuropathol 121(3):397-405, 2011).

Takxke ObutM oOmmMcaHbl BUABI paka, BKIOYAas MeractaTHyeckne (opmbl paka,
conepskauiue ciuthie 6enku BRAF (J.S. Ross, et al., Int. J. Cancer: 138, 881-890 (2016)).

I'emarosHnedanuyeckue  Oapbepbl  BKJIKOYAIOT  SHAOTENMH  LepeOpasibHbIX
MHKPOCOCYIOB, oOpasyromuii rematodHuedanuueckuii  Oaprep (BBB), wu snurenmii
COCYOUCTBIX  CIUIETEHHMH,  OOpasymmuid  reMaToiukBopHbIi  Oapeep  (BCSFB).
I'ematosHnedanuueckuii Gappbep (BBB) sBisiercss BBICOKOCENEKTUBHBIM  (DU3HUYECKHM,
TPaHCHOPTHBIM 1 MeTabonndecknM Oapbepom, koropsiii otaenster LIHC ot kposu. BBB moxer
NPEISITCTBOBATh MOCTYIUICHHUIO HEKOTOPBIX JIEKAPCTBEHHBIX CPEACTB B TKAHB FOJIOBHOT'O MO3Ta
U SIBJISIETCS] OTPAHUYMBAIOIINM (AKTOPOM B JOCTABKE MHOIMX MEpUPEPUUECKH BBOAUMBIX
arentroB B [IHC. MHorme nexkapCTBEHHBbIE CPEACTBA, KOTOPbIE OOBIYHO MPUMEHSIOT IS
JeUeHHsT paka, HecrocoOHbI mpoxoauTh depe3 BBB. DTo o3Havaer, 4to sexkapcTBEHHBIE
CpeAcTBa HECTTOCOOHBI MPOHHUKATDH B TOJIOBHOH MO3T U, CJI€OBATENBHO, HE MOTYT 3 ()EeKTUBHO
YHHYTOXXKATh PAKOBBIE KJIETKU B TOJIOBHOM Mo3re. COBpeMEHHbBIE METO/IBI JIEUEHHUS] CYObEKTOB
C OMyXOJIIMU TOJIOBHOTO MO3Ta BKJIFOUAIOT XUPYPTHUECKYIO PE3EKLHUI0, JIYUEBYIO TEPAITHIO
W/WIIN XUMHUOTEPANNI0 TaKMMU areHTaMM, Kak Temosonomun w/mnn Oepanmsymad. OpHako
JIeUeHHE paKa roJIOBHOT'O MO3Ia XUPYPrUYECKUM IyTEM HE BCET1a BO3MOKHO HIIH JKEJIaTeNbHO,
HarpuMep, ONyXOJb MOXKET OBITh HENOCTYIHA, WM CYOBEKT HEeCHOCOOeH BbIAEPKaTb
TpaBMUpYIOLIee BO3AeHCTBUE Helpoxupypruu. KpoMe Toro, n3BeCTHO, UTO JlyueBas Tepamnus
U JIeYeHHUEe LUTOTOKCHYECKUMH areHTaMH HMEIOT HeKejaTelbHble MoOouHbie 3(dexTsl.
Hanpumep, nosiisieTcst Bce OOJbIIE TOKA3aTENbCTB TOTO, YTO MPUMEHEHHE TEMO30JOMHUIA
MOXET caMO IO ce0e BbI3bIBATH MYTAlMM M YXYALIATh NMPOTHO3 y 3HAYUTENBHOU OJH
cyosektoB (B.E. Johnson et al., Science 343: 189-193 (2014)), a UHCTPYKUHUS 10 TPUMEHEHHIO
OeBanm3zymada COmEpKUT 0cOOBIe MPENOCTEPEKEHHUs O epPOpaLIUH KeyAOTHO-KUIIETHOTO
TPaKTa, OCIOKHEHHUSAX TPH XUPYPIHYECKOM BMEILIATEIbCTBE M 3QKUBICHUU pPaH, H
KpoBOTeUeHNH. HrHONTOpPBI KMHA3 TIOJNE3HBI JUIS JISYEHUSI MHOTUX (popM mepudepudeckoro
paka. OHAKO M3-3a UX CTPYKTYPHBIX XapaKTePUCTUK MHOTME MHTHOUTOPBI KMHA3, TAKHE KaK
uHruouropel BRAF (Hampumep Bemypadenu® u mabpadenud), sBmsAtoTCs cydcTpaTtamu
AKTHBHBIX TPAHCIIOPTEPOB, TAKUX Kak P-rmukonporennst (P-gp) uian 6eI0K pe3uCTEeHTHOCTH K
paky monouHoi skene3bl (BCRP). Hanpumep, mabpadenud, kax cooOuraercs, umeer

ko urment s¢pdpmokca MDRI1 (reH MHOXKECTBEHHOH JIEKAPCTBEHHOH YCTOWYMBOCTH,



xonupyromui P-gp-170) 11,4, koapdunnent sdgdmrokca BCRP 21,0, u cooTHOImEHNE 001meit
KOHLIEHTPALMU B TOJIOBHOM MO3re K KOHHeHTpauuu B miasme 0,023; 0 COOTHOLIEHUHU
cBOOOIHOMH (PpaKIMK B TOJIOBHOM MO3Tre K KOHLIEHTPALMHU B I1a3Me He coodimanock (Mittapalli,
RK, et al, J Pharmacol. Exp Ther 344:655-664, mapt 2013 r.), u coolmanaoch, 4TO
BeMmypadenud nmeer xkospduuuent s3¢dmoxca MDR1 83, koadduument sppmoxca BCRP
495 u cooTHOIIeHHe OOIIel KOHLEHTPAIMU B TOJOBHOM MO3re K KOHLEHTPALUU B ILIA3Me
0,004; o cooTHOLIEHNH CBOOOAHON (pakiuy B TOJOBHOM MO3re K CBOOOAHOW (pakuuu B
asme He coobmanock (Mittapalli, RK. et al., J Pharmacol. Exp Ther 342:33-40, mapt 2012).

YuursiBas, uro u P-gp u BCRP skcnpeccupyroTcss B SHAOTENHANbHBIX KIETKAX,
BBICTUJIAIOIINX KPOBEHOCHBIE KaNMWUISIPhl IOJOBHOIO MO3ra, akTMBHOCTb Kak P-gp, Tak u
BCRP B BBB wurpaer pemaromnyro poib B IPEAOTBPALICHUN pacIlipenesieHus1 OOIbIINHCTBA
UHrHOUTOPOB KHHA3 B MAPEHXHMY TOJIOBHOro Mosra. CienoBaTenbHO, WHIHMOUTOPHI KHHA3
OOBIYHO HE MOAXOMAT ISl MPUMEHEHUs! ISl JICUSHHsI ONYXOJIeH MM paka B TOJIOBHOM MO3TE,
KOTOpbIH 3amuiieH BBB.

Takum oOpasom, octaercss MOTPEeOHOCTb B JICUEHMH ONyXOJeH, HECYIIMX MYTalUH
BRAF, Bxurouast myTanuu I knacca u Il kiacca, B TOM unciie MyTaluu pe3sucteHTHocTH. Kpome
toro, nedeHue onyxosen LIHC, Bkimouas onyxonu LIHC, necymme myranuu BRAF, B Tom
YHCIie MyTALUH PE3UCTEHTHOCTH, OCTAETCS HEYAOBJIETBOPEHHON NOTPEOHOCTBIO.

KPATKOE HU3JIOKEHME CYIIHOCTHU U30BPETEHM A

CoOTBETCTBEHHO, 31€Ch MPEIIIOKEHO coeqHeHne GopmyJsl I:

R5

W ero papManeBTUYeCKu npremMyieMas Colb, Te:

L npencrasnser coboit NH nnnm O,

R! npencranser coboii  Ci-Ceankun, Ci-Ceneifrepoankun, Ci-Cehropanku,
Cs-Cotmknoankun, (Cs-Comuknoankun)CHz-, (Ci1-Ceankokcn)Ci-Coankun-, Ar!, Ar'CHy-,
hetAr' umu hetCyc!;

Ar!' mpencrasnsier coGoif (eHun, KOTOpbIii BO3MOXKHO 3amermteH 1, 2, 3, 4 um 5

3aMECTUTEJISIMH, HE3aBICHMO BbIOpaHHBIMU U3 rajioreHa u C-Csankuina,
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hetAr! npencrasnser coboit 5-6-ueHHOE reTepoapuIbHOe KOMbLO, UMeromee 1 umm 2
aToMa a30Ta B KOJIbIIE U KOTOPOE BO3MOJKHO 3aMelIeHO |, 2 nnu 3 3aMecTUTENsAMHU, HE3aBUCHMO
BbIOpaHHBIMU 13 ranoreHa u Ci-Csankuna,

hetCyc! mnpencrasnstier coGoif  4-6-uleHHOE HACHINEHHOE MOHOLMKINYECKOE
reTepOLMKINYECKOe KOJIbLIO, UMEIOIIee aTOM KUCJIOPOAa B KOJbLE;

R? npencrasnser coboit -CHj3, -CH2CH3, -CH=CH,, F, Cl, Br unu CN;

R? npencrasnser coboii F umu CI;

R* npencrasnser coboit H unu F;

R’ npencrasnser coboit H, F umu Cl;

R® npencrasnser coboit Ci1-Coankum, u

R’ npencrasnser coboii C1-Csankumn, hetCyc? unu Cs-ColIUKn0aaKu,

unu RS u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHHU TIPUCOEIMHEHBI, 00pa3yroT
HACBHIIEHHYIO KOJIBLIEBYIO CHCTEMY, BBIOpaHHYIO H3 (1) 4-6-4I€HHOrO MOHOLMKJIMYECKOTO
KOJIbIIA, BO3MOYKHO HMEIOINEro BTOPOW IeTepoaTOM B KOJbILE, KOTOpbIM sBisietcst O, rae
yKa3aHHOE KOJIbLIO BO3MOJKHO 3aMELIeHO | WiH 2 3aMeCTUTENISIMU, HE3aBUCHMO BBIOPAHHBIMHU
u3 F, -OH, -OCH3s, -OCHF,, -OCDs, -CH3, -CH,CH3, -CH2OCH3, -CH2OCHF, -CH,OCHEF,,
-CH,OCF3, -OCF3, -OCH2CHs u CN, (2) 6-7-41eHHOTO KOHASHCHPOBAHHOTO OUIIUKITTIECKOTO
KOJIbI[A, BO3MOYKHO 3aMELIEHHOT0 | niy 2 3aMeCTUTENsAMH, HE3aBUCUMO BbIOpaHHbIMH U3 F 1 -
CH3, (3) 6-7-41€HHOTO MOCTHKOBOT'O KOJIbLIA U (4) 6-8-4JIeHHOTO CIUPOLIMKINYECKOTO KOJIbLI,
u

hetCyc? mpencraBnsier co0oif  5-6-ulleHHOE HACHINEHHOE MOHOLMKINYECKOE
reTePOLMKINYECKOe KOJIbLO, MMeromee | wmiam 2 rerepoaToMa B KOJbLE, HE3aBUCHMO
BbIOpaHHBIX U3 N u O;

NIPU YCJIOBUH, YTO COENMHEHHE HE MPENCTaBIIsAET COOOI:

N-(2-x10p-3-((3,5-mumeTmn-4-okco-3,4-TUruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdernn)nmupponauaus-1-cynsponamun,

(R)-N-(2-xmop-3-((3,5-numerni-4-okco-3,4-AUruApOX MHA3OIHH-0- U1 )aMHHO )-4 -
dropdennn)-3-propmupponuans-1-cynbdhonamun wu

N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdenrnn)-N-3tun-N-mMeTrnaMuHo- 1 -cynbhoramu.

Taxoke 3pech npeanioskeHo coennHeHue Gopmyier [-A



o] R2 R3 R’
I-A

WK ero (hapMaleBTU4ecKu npremMiiemMast CoJlb, Te:

L npencrasnsier coboit NH wnu O,

R! mpencrasmser coboit Ci1-Ceamkun, Ci-Ceneditepoankun, Ci-Ceropamkum,
Cs-Cotmxnoankun, (Cs-Comuknoankun)CHa-, (Ci1-Ceankoken)Ci-Coankun-, Ar!, Ar'CHy-,
hetAr! umu hetCyc!;

Ar!' mpencrasnser coGoil (eHun, xoTopblii Bo3MoxkHO 3amemen 1, 2, 3, 4 umu 5
3aMEeCTHUTEJISIMH, HE3aBUCUMO BbIOpaHHBIMHU U3 rajioreHa u C1-Csankuna,

hetAr! npencrasnser coboit 5-6-ueHHOE reTepoapuIbHOe KONMbLO, UMeromee 1 umm 2
aToMa a30Ta B KOJIbLE H KOTOPOE BO3MOKHO 3aMeIeHO 1, 2 uiiu 3 3aMeCTHTEISIMH, HE3aBUCHMO
BbIOpaHHBIMU 13 ranoreHa u Ci-Csankuna,

hetCyc! mpencraBaser coGoif  4-6-ulleHHOE HACHIEHHOE MOHOLMKIMYECKOE
reTepPOLKJINIECKOe KOJbLIO, UMEIOIIee aTOM KHUCIOPO/a B KOJIbLE,

R? npencrasnser coboit -CH3, -CH,CH3, -CH=CH>, F, Cl, Br unu CN;

R® npencrasnser coboii F umu CI;

R* npencrasnser coboit H unu F;

R’ npencrasnser coboit H, F umu Cl;

R® npencrasnser coboit Ci1-Coankum, u

R’ npencrasnser coboit C1-Ceanxumn, hetCyc? unu C3-ColIUKn0amKu,

umu RS u R’ BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHHU TIPHUCOEIMHEHBI, 00pa3yloT
HACBILIEHHYIO KOJIBLIEBYIO CHUCTeMy, BbIOpaHHYIO u3 (1) 4-6-4leHHOr0 MOHOLMKIMYECKOTO
KOJIbIId, BO3MO)KHO HMMEIOIIEro BTOPOW eTepoaToOM B KOJbLE, KOTOpbIM siBisiercss O, rae
yKa3aHHOE KOJIbLIO BO3MOXKHO 3aMeLIeHO | Wik 2 3aMeCTUTENSIMU, He3aBUCHMO BBIOPAHHBIMU
u3 F, -OH, -OCH3, -OCF,H, -OCDs, -CH3 u -CH>CH3, (2) 6-7-4IeHHOTO KOHIEHCHPOBAHHOTO
OMLIMKJINYECKOTO KOJIbIId, BO3MOXKHO 3aMEIIEHHOro | WM 2 3aMeCTHTENSIMH, HE3aBHCHUMO
BeiOpaHHbiMH 13 F u -CHj3, (3) 6-7-4uneHHOrO MOCTHKOBOTO KOJbLIa H (4) 7-4JeHHOTO

CIIUPOUUKIINIECKOTO KOJIbLIA, U



hetCyc® mpencraBaser co0oif  5-6-uleHHOE HACHIEHHOE MOHOLMKIMYECKOE
reTepOLMKINYECKOe KOJBLO, MMerolee 1 uiam 2 rerepoaTomMa B KOJIbLE, HE3ABHCUMO
BeIOpaHHBIX U3 N u O;
NP YCIIOBUH, YTO COEANHEHNE HE TPENCTABISIET COOOI:
N-(2-x10p-3-((3,5-numeTHn-4-0kco-3,4-TuruapOX UHA30JTMH-6-1J1)aAMHHO )-4-
dropdenmwn)muppoauaus- 1 -cyispoHaMun,
(R)-N-(2-xmop-3-((3,5-numernin-4-okco-3,4-AUruApOX MTHA3OJIHH-0-HIT)aMHHO )-4 -
dropdenmn)-3-propnupponuaus-1-cynbdhonamun wim
N-(2-x10p-3-((3,5-mumeTmn-4-okco-3,4-TUruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dbropdenn)-N-3Tun-N-MeTuiaMuHo- 1 -CyabpoHamus.
Taxoke 3mech npeasioskeHo coenrHeHue Gopmysr 11
RS
/N R*
O O
r \\S//
H/ \'il/
o R? R3 R’
I

R6

1M ero (papMaLeBTUUECKH IPHEMIEMast COllb, TTe:

L npencrasnser codoii NH mnu O;

R! npencrasnsier coboii C1-Ceankun um C-Coropankur,

R? npencrasnser coboii -CHs, -CH,CHs, -CH=CHa, F, Cl, Br unu CN;

R? npencrasnser coboii F umu Cl;

R* npencrasnser coboit H unu F;

R’ npencrasnser coboit H, F umu Cl;

R® npencrasnser coboit Ci-Coankum, u

R’ npencrasnser coboii C1-Csanxumn, hetCyc? unu Cs-ColIuKn0amku,

unu RS u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHHU TIPUCOEIMHEHBI, 00Pa3yrOT
HACBILIEHHYO KOJbIEBYI CHCTEMY, BLIOpaHHYH u3 (1) 4-6-4IeHHOTO MOHOLHMKINYECKOTO
KOJIbI[a, BO3MOKHO MMEIOIIEro BTOPOIl reTepoaToM B KOJNble, KOTOpPhIM sBisiercs O, rie
YKa3aHHOE KOJbIO BO3MOKHO 3aMeIeHo | Uiy 2 3aMeCcTUTeISIMH, HE3aBUCHMO BLIOPAHHBIMU
u3 F, -OH, -OCH3s, -OCHF,, -OCDs, -CH3, -CH,CH3, -CH2OCH3, -CH2OCHF, -CH,OCHE,,
-CH,OCF3, -OCF3, -OCH>CHs u CN, (2) 6-7-41eHHOTO KOHASHCHPOBAHHOTO OUIIUKITTIECKOTO

KOJIbI[a, BO3MOYKHO 3aMELIEHHOTO | niH 2 3aMeCTUTENSIMH, HE3aBUCUMO BbIOpaHHBIMH 13 F 1 -
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CH3, (3) 6-7-41€HHOTO MOCTHKOBOT'O KOJIbLIA U (4) 6-8-4JIEHHOTO CHUPOLUKINYECKOTO KOJIBIIA;
u

hetCyc> mpencraBaser co0oif  5-6-uleHHOE HACHIEHHOE MOHOLMKIMYECKOE
reTepOLMKINYECKOe KOJBLO, MMerolee | uiam 2 rerepoaToMa B KOJIBLE, HE3aBHCHMO
BeIOpaHHbIX U3 N 1 O;

NIPU YCJIOBUH, YTO COEIMHEHHE HE MPENCTaBIIsIeT COO0it:

N-(2-x10p-3-((3,5-numeTHn-4-okco-3,4-TuruapoX UHA30JTMH-6-1JT)aMHHO )-4-
dropdenmwn)muppoauaun-1-cynspoHaMun,

(R)-N-(2-xmop-3-((3,5-numernin-4-okco-3,4-AUruApOX MHA3OIHH-0- T )aMHHO )-4 -
dropdenmn)-3-propmupponuaut-1-cynbdhonamun wiu

N-(2-xn0p-3-((3,5-mumeTnn-4-okco-3,4-TUruapoOX UHA30JIMH-6-1JT)aMHHO )-4-
dropdenmn)-N-3Tun-N-MeTu1aMuHoO- 1 -CyabpoHamu.

Taxoke 3nech npeanokeHo coennaeHue Gopmyier 111

RS
/N RY
o O
e
PN
o) R? R3 r|<7
111

R6

Iz

WU ero (hapmareBTH4ecKy npruemiemMast Cob, Tae:

L npencrasnsier coboit NH mnm O,

R! npencrasnser coboit Ci-Ceankun, Ci-Ceneiirepoankun, Ci-Cehropanku,
Cs-Cormxnoankun, (Cs-Comuknoankun)CHz-, (Ci1-Ceankoxen)Ci-Coankun-, Ar!, Ar'CH-,
hetAr! umm hetCyc!;

Ar!' npencrasnser coboil (eHun, koropblii Bo3MOxkHO 3amemned 1, 2, 3, 4 umu 5
3aMEeCTHTEJSIMH, HE3aBUCUMO BbIOpaHHBIMU U3 rajioreHa u C1-Csankuna,

hetAr! npencrasnser coboii 5-6-ueHHOE reTepoapuIbHOE KONMbIO, UMeromee 1 umm 2
aToMa a30Ta B KOJIbLE M KOTOPOE BO3MOKHO 3aMeIeHO 1, 2 uiiu 3 3aMeCTUTEISIMH, HE3aBUCHMO
BbIOpaHHBIMU 13 raynoreHa u Ci-Csankuna,;

hetCyc! mpencraBaser co0oif  4-6-ulleHHOE HACHIEHHOE MOHOLMKIMYECKOE
reTepPOLMKJINIECKOe KOJIbLIO, UMEIOIIee aTOM KHUCJIOPO/a B KOJIbLE,

R? npencrasnser coboit -CH,CHs, -CH=CH,, F, Cl, Br unu CN;

R’ npencrasnser coboii F unu Cl;
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R* npencrasnser coboit H unu F;

R’ npencrasnser coboit H, F umu Cl;

R® npencrasnser coboit Ci-Coankun, u

R’ npencrasnsier coboit C1-Ceankui, hetCyc? unu Cs-ColIUKI0aTKIN,

umt R® u R7 BMecTe ¢ aToMoM a30Ta, K KOTOPOMY OHM MPUCOEAMHEHbI, 0OPa3yloT
HACBIIEHHYIO KOJIBLIEBYIO CHCTeMy, BhIOpaHHYIO U3 (1) 4-6-4IeHHOTO MOHOIMKJINYECKOTO
KOJIbI[Aa, BO3MOYKHO HMEIOINEro BTOPOW reTepoaToM B KOJIbLE, KOTOpbM siBisieTcs O, rae
YKa3aHHOE KOJIbLIO BO3MOJKHO 3aMELIeHO | WK 2 3aMeCTUTENISIMU, HE3aBUCHMO BBIOPAHHBIMHU
u3 F, -OH, -OCH3, -OCHF,, -OCD3, -CH3, -CH,CH3, -CH2OCH3, -CH2OCH,F, -CH,OCHEF,,
-CH,OCFs3, -OCF3, -OCH>CHs u CN, (2) 6-7-41eHHOTO KOHAEHCHPOBAHHOTO OHUIIUKITHYECKOTO
KOJIbL[A, BO3MOYKHO 3aMELIEHHOTO | MiH 2 3aMeCTUTENSIMH, HE3aBUCUMO BbIOpaHHbIMH U3 F 1 -
CH3, (3) 6-7-41€HHOTrO MOCTHKOBOTO KOJIbLA U (4) 6-8-4JIEHHOTO CHUPOLUKINIECKOTO KOJIbIIA,
u

hetCyc? mpencraBaser co0oif  5-6-UleHHOE HACHILEHHOE MOHOLMKIHIECKOE
reTEePOLMKINYECKOe KOJbLO, MMeromee | wuiam 2 rerepoatoMa B KOJIbLE, HE3aBHCHMO
BeIOpaHHBIX 13 N 1 O.

Taxxe 31ech mpemioxkeHo coequuenue Gopmyier [V

RS
N RY
g AV

S
R L N~ SN

I
0 R? R3 R?

v

R6

I

WK ero (papManeBTU4YecKy npremMiemMas Cob, Te:

L npencrasnsier coboit NH nnum O,

R! npencranser coboii Ci-Ceankun, Ci-Ceneitrepoankun, Ci-Cehropanku,
Cs-Cotmknoankun, (Cs-Comuknoankun)CHaz-, (Ci1-Ceankokxcn)Ci-Coankun-, Ar!, Ar'CH-,
hetAr! umu hetCyc!;

Ar!' mpencrasnser coboil (eHun, koTopblii Bo3MOXkHO 3amerteH 1, 2, 3, 4 uma 5
3aMeCTUTEJISIMH, HE3aBUCHMO BbIOpaHHBIMU U3 Tajoreda u C1-Csankuna,

hetAr! npencrasnser co6oit 5-6-ueHHOE reTepoapuIbHOe KONMbLO, UMeromee 1 umm 2
aToMa a30Ta B KOJIbIIE U KOTOPOE BO3MOJKHO 3aMelIeHO |, 2 nin 3 3aMecTUTENsIMHU, HE3aBUCHMO

BbIOpaHHBIMU M3 ranoreHa u Ci-Csankuna,
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hetCyc! mpencraBaser coGoii  4-6-uleHHOE HACHIEHHOE MOHOLMKIMYECKOE
reTepPOLMKJINIECKOe KOJbLIO, UMEIOIIee aTOM KHUCIOPO/a B KOJIbLE,

R? npencrasnser coboit -CH3, -CH,CH3, -CH=CH>, F, Cl, Br unu CN;

R® npencrasnser coboii F umu CI;

R* npencrasnser coboit H umu F,

R’ npencrasnser coboit H, F um Cl;

R® npencrasnser coboit C1-Coankum, u

R’ npencrasnser coboii C1-Csanxumn, hetCyc? unu Cs-ColIUKI0aIKu,

umu RS u R’ BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHHU TIPUCOEIMHEHBI, 00pa3yroT
HACBILIEHHYIO KOJIBIIEBYIO CHUCTeMy, BbIOpaHHYI u3 (1) 4-6-4leHHOro MOHOLMKIMYECKOTO
KOJIbIId, BO3MOJKHO MMEIOILIEr0 BTOPOH IeTepoaToOM B KOJbLE, KOTOpbIM siBisiercs: O, rae
yKa3aHHOE KOJIbLIO BO3MOXKHO 3aMeLIeHO | Wik 2 3aMeCTUTENSIMU, He3aBUCHMO BHIOPAHHBIMU
u3 F, -OH, -OCH3s, -OCHF,, -OCDs, -CH3, -CHCH3, -CH2OCH3, -CH2OCH,F, -CH,OCHEF,,
-CH,OCF3, -OCF3, -OCH>CHs u CN, (2) 6-7-41eHHOTO KOHASHCUPOBAHHOTO OHUIIUKITHIECKOTO
KOJIbI[a, BO3MOYKHO 3aMELIEHHOTO | niH 2 3aMeCTUTENSIMH, HE3aBUCUMO BbIOpaHHbIMH U3 F 1 -
CH3, (3) 6-7-41€HHOTO MOCTHKOBOT'O KOJIbIIA U (4) 6-8-4JIEHHOTO CHUPOLUKINYECKOTO KOJIbIIA;
u

hetCyc® mpencraBaser co0oii  5-6-uleHHOE HACHIIEHHOE MOHOLMKIHYECKOE
TeTepPOLKJINYECKOe KOJbLO, uMeromee | winm 2 rerepoatoMa B KOJbLE, HE3aBUCHMO
BeIOpaHHbIX U3 N 1 O;

rme, xorma R! mpencrasnser coboit merun, L mpencrasnser coboit NH, R?
npencrasaser coboit Cl, R* mpencrasnser coboii F, R’ npencrasmser coboit H, u R®
npencrasisier coboit Metun, u R’ npencrasnsier coboii stun, umu RS u R7 Bmecte ¢ atomMom
a3ota, K KOTOPDOMY OHH  MPHCOEIMHEHBbl,  OOpa3ylOT  MUPPONUAWHHI WM
3-proprmupponumunui, Torna R? npencrasnser coboit -CH,CHs, -CH=CH,, F, Cl, Br umu CN.

Taxxke 31ech mpeIokeHo coequHenue Gopmyier V

R5
N R?
g AV
/S\N/
o] R? R® FI<7
A%

R6

Irz

HJIN €Iro (l)apMaI_leBTI/ILIeCKI/I npuemiieMast COJib, rAc:
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L npencrasnsier coboii NH;

R! npencrasnsier coboii C1-Ceanku,

R? npencrasnser coboii F unu Cl;

R® npencrasnser coboii CI;

R* npencrasnser coboii F;

R’ npencrasnser coboii H;

R® u R’ BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH IPHCOEIHHEHBI, OOpasyroT
HACBILIEHHYIO KOJIBIIEBYIO CHUCTeMy, BbIOpaHHYI u3 (1) 4-6-uleHHOr0 MOHOLMKJIMYECKOTO
KOJIbIIa, BO3MOJKHO HMMEIOIIEr0 BTOPOH TeTepoaToM B KOJbLE, KOTOpbIM siBisiercss O, rae
yKa3aHHOE KOJIbLIO BO3MOXKHO 3aMelIeHO | Wik 2 3aMeCTUTENSIMU, He3aBUCHMO BhIOPaHHBIMU
u3 F, -OH, -OCHs, -OCHF,, -OCDs, -CH3, -CH2CH3, -CH2OCH3, -CH2OCHRF, -CH,OCHF,
-CH>OCF3, -OCF3, -OCH>CHs u CN, u (3) 6-7-471eHHOrO MOCTHKOBOT'O KOJIBLIA.

Taxoke 3nech npeanoxena papMaleBTHUECKast KOMITO3ULINS, COIePIKaIlasi COSTMHEHUE
dopmysl 1, popmynet I-A, popmyast 11, popmyner 11, popmysner IV nnm popmynsl V mwnu ero
(papMaLieBTHYECKH MPUEMIIEMYIO COJIb M OAWH WM Oojiee 4eM OAMH (papMaleBTHUECKH
MIPUEMIIEMBIN HOCUTED.

Taxke 3mech mpemnoxkeH crnoco0 sedenuss BRAF-acconumumpoBanHo#l omyxomu y
cyOBeKTa, HYXIAOLIErocss B TAKOM JICUCHHWH, BKJIIOYAIOLIMN BBEEHHE CYOBEKTY
TepaneBTHUeCKH 3(PQPEeKTUBHOrO KonudecTa coeauHeHus ¢opmyasl I, dopmynsr [-A,
dopmyaer I, popmysnsr III, dopmynsr IV umm dopmynsl V mmm ero ¢papManeBTHUECKH
npuemieMoii conu. CoenuHeHus Mo N300PETEeHNIO MOTYT OBITh BBEIECHBI B BUJE OT/EJIBbHBIX
areHTOB MJIM MOTYT ObITb BBEIEHBI B KOMOMHALIMHU C APYTUMH BHUIAMH POTHBOOIYXOJIEBOM
Tepanuy, TAaKUMH Kak OJHa Wid Oojiee 4eM OJHA IOMOJHHUTEIbHAS MPOTHBOOMYXOJeBas
Teparnus, He3aBUCUMO BbIOpaHHAS U3 OJHOrO MM OOJiee YeM OIHOrO MPOTHBOOIYXOJEBOIO
areHTa W/Wjii XUpypru4ecKoro BMELIATeIbCTBA W/ HITH JIy4€BOU TepaItuH.

Taxke 3mech  Tpemsio)keH  €Ioco0  MHrMOMPOBaHMA ~ METACTA3MPOBAHUS,
accormmpoBaHHoro ¢ BRAF-acconmmpoBaHHOH OmyXonbto, y CyObeKTa, HY)KOAIOIIErocs B
TAKOM JIEUEHHH, BKJIIOYAIOMIMH BBeIeHHE CyObeKTy TepamneBTHYecku 3(dexkTuBHOro
KonudecTBa coequHeHust Gopmydel I, popmynst I-A, popmyner I, popmyasr 111, popmynsr [V
i Gopmyibl V mim ero GapManeBTHIeCKH PUEMIIEMOH COJIH.

Taxoke 3mech IpeAIokeH crocod HHrHONPOBaHus akTUBHOCTH KuHa3bl BRAF in vitro

WU i1 ViVo, BKJIIOYAIOIIUHN MPUBEIEHNE KIETKH B KOHTAKT C TepaneBTU4Yecku 3(pPpeKTHBHBIM



13

KOJIN4ecTBOM coenuHeHust popmydsl I, popmynsr I-A, opmymnsr 11, popmyast 111, Gopmynsr
IV unu ¢popmynst V unm ero papmManeBTHIECKH IPUEMIIEMOH COJH.

Taxoke 31echk npemIokeH crnocod NHruOMPOBAaHUS KJIETOYHOH nponudepauuu in vitro
WM in VIVo, BKITFOYAIOIINI MPUBEIEHNE KJIETKH B KOHTAKT C TeparneBTHYeCKH 3¢ (HeKTUBHBIM
KOJIMYeCTBOM coenuHeHust ¢popmyiel I, hopmynst I-A, popmyast 11, dopmysnsr 111, popmyier
IV unu popmysl V uinu ero gpapmMarieBTUIeCKH MpHEeMIEMOH COJTH.

Takxke 3mech mpemnoskeHo coenuHeHwe (opmynsr I dopmyner I-A, dopmymsr 11,
dbopmyst 111, popmybl IV umu popmyiibl V wiu ero papmarieBTHUECKU MPUEMIIEMAst COJTb IS
NPUMEHEHUS B TEPAITUH.

Taxxke 3mech mpemnoskeHo coenuHenune (opmynsr [, Gopmyner I-A, dopmymsr 11,
dopmysl 111, popmyel IV wnu popmyiiel V winm ero papMarieBTHUECKU MPUEMIIEMAst COJTb JIJIsT
MIPUMEHEHUS B JICYEHUU OMyXOJIeH.

Taxke 3mech mpemiokeHo coenuHeHue ¢opmyisl I, dopmynsr I-A, dopmynsr 11,
dbopmyet 111, popmyel IV wnu popmyiibl V winn ero papMaieBTHUECKU PUEMIIEMast COJTb IS
NPUMEHEHNUsST B HMHTHOMPOBAaHMM METACTa3supoOBaHMs, accoumupoBaHHoro ¢ BRAF-
aCCOLIMMPOBAHHON OMYXOJIBIO.

Taxxe 3mech mpemnoskeHo coenuHeHune (opmynsr I, dopmyner I-A, opmymnsr 11,
dbopmyiet 111, popmys IV wnm popmysiel V mnm ero papmManeBTHUECKU PpHUEMIIeMast COJb IS
NPUMEHEeHHs] B MHTHOMPOBaHUHU akTUBHOCTH KnuHa3sl BRAF.

Taxke 3mech mpemiokeHo coenuHeHue ¢Gopmyabl I, dopmynsr I-A, dopmynsr 11,
dopmyst 111, popmyssr IV wmu popmynsl V mnu ero papmaneBTHIECKH IpUeMIIeMasi COJb JUIs
npumeHeHuss B JsedeHun BRAF-accorumpoBanHoro 3a0osieBaHusl WM PacCTPOHCTBA
(marmpumep BRAF-accouumnpoBaHHO# onyxonu).

Taxke 3mech NPEANIOKEHO NpHMEHeHHe coenuHeHust Gopmynbl I, dopmyner I-A,
dopmyner I, dopmynsr I, dopmynsr IV wnmu dopmysnsl V uinu ero ¢dapmarneBTHYECKU
NPUEMJIEMON COJIH, KaK OMPENesIeHO 3[eCh, B M3TOTOBJICHUH JIGKAPCTBEHHOT'O CPENCTBA IS
neuennss BRAF-accounnpoBanHoii  omyxomun  (Hampumep BRAF-acconmmpoBaHHOM
3JI0KauecTBeHHOM omyxonu wim BRAF-acconmmnpoBanHON 100pOKaueCTBEHHOM OMyXOJIH).

Taxke 3mech NPEANIOKEHO MpHMEHeHHe coenuHeHust Gopmynsl I, popmyner I-A,
dopmyner I, dopmyner 11, dopmynsr IV wmu dopmynasl V unu ero ¢apmaneBTHUECKU
NPUEMIIEMON COJIH, KaK ONPENEeJIeHO 31eCh, B M3TOTOBJIEHUH JIEKAPCTBEHHOI'O CPENCTBA IS
UHrHOMPOBAaHUSI ~ METacTa3MpoBaHuWs, accouunpoBaHHoro ¢ BRAF-accouunnpoBaHHOMN

OIyXOJIBIO.
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Taxke 3mech NpPEANIOKEHO INMpHMeHeHHe coenuHeHus: dopmynsl I, dopmynsr I-A,
dopmyner I, dopmynsr I, dopmynsr IV wnmu dopmynasl V unm ero ¢apmamneBTHUECKU
NPUEMJIEMON COJIH, KaK ONpPENesIeHO 31eCh, B M3TOTOBJIEHUH JIEKAPCTBEHHOI'O CPENCTBA IS
VUHCHOMPOBAHMS aKTUBHOCTH KHHA3bl BRAF.

Taxke 3mech HpemIOKEHO NpuUMeHeHne coennHeHus (opmynbsl I, dopmyner I-A,
dopmynsr I, dopmynsr 11, dopmyner IV unmu dopmynasl V wnm ero ¢apManeBTUYECKH
NPUEMJIEMON COJIH, KaK OMPENeeHO 31eCh, B M3TOTOBJICHUH JIEKAPCTBEHHOTO CPENCTBA IS
neuennss BRAF-accoummpoBanHOro 3a00eBaHus HIIH PACCTPONCTBA.

Taxke 3mech mpemiokeH crnoco0 sedenuss BRAF-accoumupoBanHO# onyxomu y
cyObeKTa, HYKNAKOLIErocss B 3TOM, BKJIIOYANOIUN (a) ONpeneNeHHue TOro, YTO OIMyXOJb
acconmmpoBaHa ¢ mytauueit BRAF; u (6) BBenenue cyObekTy TepaneBTudecku 3 PpeKTHBHOTO
KonmdecTBa coenquHeHust Gopmyiel I, popmyinst I-A, hopmyner 11, popmyasr 111, popmynsr [V
i GopMyJel V 1l ero GpapMarieBTUIECKH PUEMIIEMON COJT UM ero (papManeBTUIeCKOi
KOMITO3ULIHH.

Taxxke 3mech mpemioxkeHa QapmaueBThyeckass koMmOuHausi s Jedennss BRAF-
aCCOLIMMPOBAHHON OIMYXOJH Y CYOBEKTa, HY)KAAIOLIErocs B 3TOM, KOTOpas COAEPKUT (a)
coenunenue Qopmynsl I, ¢opmyner I-A, ¢opmyner II, dopmyner III, dopmyner IV wmu
dopmynel V. wimu ero (apManeBTUYECKH NPUEMIIEMYIO COJb, U (0) IOMOJHHUTEIbHBIN
IPOTHUBOOIYXOJIEBBIN areHTt, rae coexuHeHue ¢opmynsl I, dopmyner I-A, dopmyner 11,
dopmyast 111, popmyast IV wmu popmyiel V mimu ero papManeBTHYECKH TpUeMIIeMast CoJb U
JOTMOJTHUTEIbHBIN IPOTHBOOMYXOJIEBbII Ar€HT IPUTOTOBJIEHBI B BU/IE OTAEIbHBIX KOMITO3ULIMH
WJIM TO3UPOBOK JJIsl pa3/ieSIbHOTO UJIU MOCJEN0BATEIbHOIO pUMeHeHus s nedeHuss BRAF-
aCCOLIMMPOBAHHOW OMyXOJIM, IZe€ KonudecTBa coenuHeHus ¢opmynsl I, popmynsr [-A,
dopmyiner I, dopmynsr I, dopmynsr IV wnmu dopmyasl V unu ero ¢dapmarneBTHYECKU
NPUEMJIEMON COJIM M IOTOJIHUTEIBHOIO MPOTHUBOOMYXOJIEBOTO AreHTa BMECTE SIBJISTFOTCSI
s¢¢extuBHbIMU B JeueHun BRAF-accounnpoBanHoi onmyxonu. Taxke 37ech MpemyioskeHO
NPUMEHEHNEe TaKOW KOMOWHALMU U UCTIOJb30BaHUs B JedeHnn BRAF-accounnpoBaHHOH
onyxoiu. Takske 31eCh MpeIokeHa CTaHAapTHAs! YIIAKOBKA WIIH ITPOAYKT, COAEPIKALIHE TAKYEO
KOMOMHALMIO B BHUAEe OOBENMHEHHOTO Mpernapara il Pa3nebHOrO WIH MOCIe0BATEIbHOTO
UCTIOIB30BaHus B jieueHun BRAF-acconmmpoBaHHON ONyX0Ju y CyOBEKTa, HYKIAIOIIErocs B
5TOM.

Taxxke 3mech mpemIoKeHbl CrocoObl JieueHus: cyobrekta ¢ BRAF-acconmnpoBaHHOiM

OIyXOJIbI0, BKJIIOYAIOINME BBeneHHe coenuHeHus Qopmynsl I, ¢opmynsr I-A, dopmynsr 11,
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dopmyuel 111, popmynsl IV wnm popmynsl V uimu ero papMaieBTHUIECKH MPUEMIIEMON COJTU
70, BO BpeMs WJIM IOCJ€ IMPOBEAECHUs APYrodl MPOTUBOOIYXOJEBOH Tepamuu (Hampumep
XUPYPTUYECKOr0  BMEULIATENbCTBA, JIY4eBOH  Tepamuu  W/WIM  BBEAEHHS  JIPYroro
IPOTUBOOIYXOJIEBOTO JEKAPCTBEHHOTO CPEICTBA).

Takoke 31ech MpeanoxkeH crnocod noayueHus: coequaenus ¢popmyiel I, popmyner I-A,
dopmynbr I, dopmyasr I, dopmynsr IV wnmu dopmynsr V wnm ero ¢apManeBTHYECKH
MIPUEMIIEMON COJH.

Taxke 3mech mpemiokeHo coenuHenue dopmyisl I, dopmynsr [-A, dopmynsr 11,
dopmysl 111, popmynsr IV unu popmynbl V uian ero ¢papMaeBTHUECKH TpUeMIIeMasi COJb,
NOJIy4E€HHBIE CIIOCOOOM TOJYYEHHUS] COENMHEHHS, KaK OIMCAHO 37€eCh.

Ecnu He oroBopeHo 0co00, BCE TEXHUYECKHE U HayYHbIE TEPMHUHBI, UCTIOIb30BAHHBIE
3/1€Ch, UMEIOT TO 3HAYEHHE, KOTOPOE OOBIMHO MOHSATHO CHEHAIHCTY B 0OJIACTU TEXHUKH, K
KOTOPOI OTHOCHUTCS 3TO N300peTeHne. 31eCh OMICAHBI CIIOCOOB! M BELIECTBA AJIsl IPUMEHEHHSI
B HACTOSALIEM N300PETEHUH;, TAKXKE MOTYT ObITh HCIIOJIB30BAHBI APYTUE MOIXOISIINE CITOCOODI
U BEIIECTBA, M3BECTHbIE B MAHHOW oOnacTh TeXHMKH. Bemiectsa, crmocoObl M HpUMEPHI
SBJISTFOTCSI TOJIBKO WJUTFOCTPATHBHBIME M HE SIBJSIFOTCS OrpaHnyuBaromumu. Bee nmyOnmkanmy,
3asiBKM HA TATEHTHI, MATEHTHI, IOCJIEA0BATEIbHOCTH, 3HAUYE€HUs M3 0a3 MaHHBIX M JAPYIrHe
MCTOUHUKN MH(OPMALUH, YIIOMSIHYTBIE 31€Ch, BKIFOUEHBI ITOCPEICTBOM CCBUIKH BO BCEH HX
NOJIHOTe. B ciyyae HECOOTBETCTBHS, HACTOsIEE ONHMCAHHWE M300peTeHUs, BKIIIOYAs
ornpezneseHusi, OyneT UMeTh IPEHUMYLIECTBEHHYIO CHITY.

Jlpyrue Tmpu3HaKM M IpeuMylnectBa u3o0pereHus OynyT OYEBHAHBI U3
HIDKECJIEAYIOIIEro MOoApOOHOr0 OMUCAHUS U rpa@UIECKIX MAaTEPHAJIOB, a TAKKe 13 (POPMYJIbI
U300peTeHMs.

KPATKOE OITMCAHUE T'PA®UYECKUX MATEPHAJIOB

Ha ®ur. 1 npowutrocTpupoBaHa KapTWHA OUQPPAKLUK PEHTTEHOBCKUX JIydell Ha
nopotke ([APJIIT) kpucrammuueckoit popmbl (R)-N-(2-xmop-4-¢pTop-3-((5-pTop-3-meTmn-4-
OKCO-3,4-TUTHaPOX UHA30JIUH-6-1JT)aMUHO )(peHIN)-3 -p Topnupponuans-1 -cyasponammna,
dbopma A.

ITOAPOBHOE OITMCAHUME M30BPETEHUA

3neck npemIoKeHo coenuHerne Gopmysl 1:
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N R4
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0 0
,N( \\s// R®

o] R2 R3 R’
I

WK ero (hapMaleBTU4ecKu npremMiiemMast CoJlb, Te:

L npencrasnsier coboit NH wnu O,

R! mpencrasmser coboit Ci1-Ceamkun, Ci-Ceneditepoankun, Ci-Ceropamkum,
Cs-Cotmxnoankun, (Cs-Comuknoankun)CHa-, (Ci1-Ceankoken)Ci-Coankun-, Ar!, Ar'CHy-,
hetAr! umu hetCyc!;

Ar!' mpencrasnser coGoil (eHun, xoTopblii Bo3MoxkHO 3amemen 1, 2, 3, 4 umu 5
3aMEeCTHUTEJISIMH, HE3aBUCUMO BbIOpaHHBIMHU U3 rajioreHa u C1-Csankuna,

hetAr! npencrasnser coboit 5-6-ueHHOE reTepoapuIbHOe KONMbLO, UMeromee 1 umm 2
aToOMa a30Ta B KOJIBLIE U KOTOPOE BO3MOKHO 3aMeLeHO 1, 2 unu 3 3aMeCTUTENSAMH, HE3aBUCHUMO
BbIOpaHHBIMU 13 ranoreHa u Ci-Csankuna,

hetCyc! mpencraBaser coGoif  4-6-ulleHHOE HACHIEHHOE MOHOLMKIMYECKOE
reTepPOLKJINIECKOe KOJbLIO, UMEIOIIee aTOM KHUCIOPO/a B KOJIbLE,

R? npencrasnser coboit -CH3, -CH,CH3, -CH=CH>, F, Cl, Br unu CN;

R® npencrasnser coboii F umu CI;

R* npencrasnser coboit H unu F;

R’ npencrasnser coboit H, F umu Cl;

R® npencrasnser coboit Ci1-Coankum, u

R’ npencrasnser coboit C1-Ceanxumn, hetCyc? unu C3-ColIUKn0amKu,

umu RS u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHM HPUCOEAMHEHBI, 00pa3yroT
HACBILIEHHYIO KOJIBLIEBYIO CHUCTeMy, BbIOpaHHYI U3 (1) 4-6-4leHHOr0 MOHOLMKIMYECKOTO
KOJIbIId, BO3MOJKHO HMMEIOIIEr0 BTOPOW eTepoaToM B KOJbLE, KOTOpbIM siBisiercsi O, rae
yKa3aHHOE KOJIbLIO BO3MOXKHO 3aMeIeHO | Wik 2 3aMeCTUTENSIMU, HE3aBUCUMO BhIOPaHHBIMU
u3 F, -OH, -OCHs, -OCHF,, -OCDs, -CH3, -CHCH3, -CH2OCH3, -CH20OCHF, -CH,OCHEF,,
-CH,OCF3, -OCF3, -OCH>CHs u CN, (2) 6-7-41eHHOTO KOHASHCHPOBAHHOTO OUIIUKITHIECKOTO
KOJIbI[A, BO3MOYKHO 3aMELIEHHOTO | niH 2 3aMeCTUTENSIMH, HE3aBUCUMO BbIOpaHHbIMH U3 F 1 -
CH3, (3) 6-7-41€HHOTrO MOCTHKOBOT'O KOJIbLIA U (4) 6-8-4JIEHHOTO CHUPOLUKINYECKOTO KOJIBbIIA;

u



17

hetCyc® mpencraBaser co0oif  5-6-uleHHOE HACHIEHHOE MOHOLMKIMYECKOE
reTepOLMKINYECKOe KOJbLO, MMeromee | uiam 2 rerepoaToMa B KOJIBLE, HE3aBHCHMO
BeIOpaHHBIX U3 N u O;
NP YCIIOBUH, YTO COCAMHEHHE HE TPENCTABISIET COOOI:
N-(2-x10p-3-((3,5-numeTHn-4-0kco-3,4-TuruapOX UHA30JTMH-6-1J1)aAMHHO )-4-
dropdenmwn)muppoauaus- 1 -cyispoHaMun,
(R)-N-(2-xmop-3-((3,5-numernin-4-okco-3,4-AUruApOX MTHA3OJIHH-0-HIT)aMHHO )-4 -
dropdenmn)-3-propnupponuaus-1-cynbdhonamun wim
N-(2-x10p-3-((3,5-mumeTmn-4-okco-3,4-TUruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dbropdenn)-N-3Tun-N-MeTuiaMuHo- 1 -CyabpoHamus.
B onHOM BOmUTOLIEHNH 371ECH MTPEIUIOKEHO coequHeHne popmyinl [-A
RS
/N R4
O O
r \\S//
PN\
o R? R3 F|a7
I-A

RS

Iz

Wi ero papMaleBTHUECKU TIpUeMIieMast COJib, Te:

L npencrasnser codoii NH mmu O;

R! npencrasnser coboit  Ci-Ceankun, Ci-Ceneitrepoankun, Ci-Cehropanku,
Cs-Cormxnoankmn, (Cs-Comuknoankun)CHa-, (Ci1-Ceankokxen)Ci-Coankun-, Ar!, Ar'CHp-,
hetAr! umm hetCyc!;

Ar!' mpencrasnser coGoil ¢eHun, koropblii Bo3MOxkHO 3amemmed 1, 2, 3, 4 umu 5
3aMECTHUTEJISIMH, HE3aBUCUMO BbIOpaHHbIMU U3 rajioreHa u Ci-Csankuna,

hetAr! npencrasnser coboii 5-6-ueHHOE reTepoapuIbHOe KONbIO, HMeromee 1 umm 2
aToOMa a30Ta B KOJILIE U KOTOPOE BO3MOKHO 3aMeIIeHO 1, 2 uimu 3 3aMeCTUTENS MU, HE3aBUCHUMO
BbIOpaHHBIMU 13 raynoreHa u Ci-Csankuna,;

hetCyc! mpencraBaser coGoii  4-6-ulleHHOE HACHIEHHOE MOHOLMKIMYECKOE
reTepOLMKINYECKOe KOJbLIO, UMEIOIIee aTOM KHUCIIOPOa B KOJIbLE,

R? npencrasnser coboit -CHj3, -CH,CH3, -CH=CH>, F, Cl, Br unu CN;

R? npencrasnser coboii F unu CI;

R* npencrasnser coboit H unu F;

R’ npencrasnser coboit H, F umu Cl;
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R® npencrasnser coboit Ci-Coankun, u

R’ npencrasnser coboit C1-Csankumn, hetCyc? unu Cs-ColiuKnoankus,

utu R® u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHHU TPUCOEIMHEHBI, 00pa3yloT
HACBILIEHHYIO KOJIBIIEBYIO CHUCTeMy, BbIOpaHHYIO U3 (1) 4-6-4leHHOr0 MOHOLMKIMYECKOTO
KOJIbL[A, BO3MOXKHO HMEIOIEro BTOPOW reTepoaToOM B KOJIbLE, KOTOPhIM sBisercs O, rae
yKa3aHHOE KOJIbLIO BO3MOJKHO 3aMelIeHO | uiiu 2 3aMeCTHTEJSIMH, HE3aBUCUMO BbIOPAHHBIMU
u3 F, -OH, -OCH3, -OCF,H, -OCDs, -CH3 u -CH>CH3, (2) 6-7-4J1eHHOTO KOHIEHCUPOBAHHOTO
OMLIMKJIMYECKOTO KOJbId, BO3MOXKHO 3aMEIIEHHOro | miM 2 3aMEeCTUTENSIMH, HEe3aBHCHMO
BoIOpaHHbiMH U3 F u -CHj3, (3) 6-7-4jeHHOrO MOCTHKOBOTO KOJibIla M (4) 7-4JI€HHOTO
CIMPOLUKIIMYECKOTO KOJIbLIA, 1

hetCyc> mpencraBaser co0oif  5-6-ulleHHOE HACHIEHHOE MOHOLMKIMYECKOE
TeTEPOLMKINIECKOe KOJIbLIO, MMeromee | wuiam 2 rerepoaToMa B KOJIbLE, HE3ABHCHMO
BeIOpaHHBIX U3 N 1 O;

IPY YCJIOBUH, YTO COENMHEHHE HE MPENCTaBISET COOO0I:

N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)nuppoauaun-1-cynspoHamun,

(R)-N-(2-xmop-3-((3,5-numerni-4-okco-3,4-AUruApOX MHA30JIMH-0- U1 )aMHHO )-4 -
dropdennn)-3-propmupponuaus-1-cynbhonamun uu

N-(2-xn0p-3-((3,5-numeTnn-4-okco-3,4-TUruAPOX UHA3OJIMH-6-1JT)aMHHO )-4-
dropdennn)-N->tun-N-merunamMuHo- 1 -cynbponamua.

JUIs  CIOKHBIX XHUMHUYECKUX HAUMEHOBAHMM, HCIONb3YEMbIX 3/1€Ch, Ha3BaHUE
3aMeIIaoNeil rpynmbl OOBIMHO YKa3aHO MEepel TPYMINOoH, K KOTOpPOH OHAa MPUCOEIUHEHA.
Hanpumep, METOKCHSTHIT BKIIFOYAE€T OCHOBHYIO STHJIBHYIO LIETb C 3aMECTHTEIEM METOKCH.

TepmuH «ranoren» o3Hauyaer -F (MHOTIa yIIOMUHAEMBIH 31€Ch Kak «(HTOp» MIIH «aTOMBI
¢dTopa»), -Cl, -Br u -L

Tepmunbl «Ci-Csankmm» u «Ci1-CealKum», HCNONIb30BaHHBIE 37€Ch, OTHOCATCSA K
HACBHII[EHHBIM OTHOBAJIEHTHBIM YTJIEBOIOPOIHBIM paguKaiaM C MPsIMON WM Pa3BETBICHHOM
LIETbI0, COAEPIKAIMM OT OAHOTO N0 TPEeX WIM OT OJHOrO A0 INEeCTH aTOMOB YIJIEpOna,
COOTBETCTBEHHO. [[puMephI aJIKMIIbHBIX TPYII BKIFOYA0T METHIL, STHJI, 1-IIPOMIJI, H30TIPOITHIL,
1-O6yTun, w3olytun, emop-Oytui, mpem-OyTHI, 2-METHI-2-TIPOIIWJI, TEHTUJ, HEOTEHTHI U
IeKCUJI, HO HE OTaHUYHMBAIOTCS] IMH.

Tepmun «C1-CspTOpankmir, UCTONb30BaHHBIN 371eCh, OTHOCUTCS K C1-CsaIKUITBHOMY

paaukaly, Kak Oonpeaci€cHoO 34€Chb, IIC OT OAHOI'O O TPEX aTOMOB BOAOPOAd 3aMCHCHBI OTHUM-
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TpeMsi aToMaMu (TOpa, COOTBETCTBEHHO. lIpumepnl BkIOHaOT GTOPMETHI, AUPTOPMETHUII,
tpudropmerun, 2-¢propatui, 2,2-audropsTIn U 2,2,2-TpuTOPITUI, HO HE OTPAHUIHBAIOTCS
UMH.

Tepmun  «Ci-Cepeiirepoankui»,  HUCIONBb30BAaHHBIA  371€Ch,  OTHOCHUTCS K
C1-CoankunbHOMY pajauKajly, Kak OIpPEIEeNeHO 3/1eCb, KOTOPBIH 3aMeIleH OIHUM-IIECThIO
atomamu nevrepust. [Ipumep Brimrouaer -CD3, HO HE OrpaHUYUBAETCS STHM.

Tepmuna «C3-CsLUKIOANKIUTY O3HAYAET HACBIIIEHHOE KapOOIMKINYECKOE KOJIBIIO,
uMeroliee 3-6 aTOMOB yrjepona B KOJbIe, HANpUMEp UKJIOMPOINUJ, HUKJIOOYTHII,
LUKJIOTIEHTHJT WJIN LIUKJIOTE€KCUJT.

Tepmun «Ci-Coankokcu», HCMONBb30BAHHBIN 3/1€Ch, OTHOCUTCS K HACBIIEHHBIM
OJITHOBAJICHTHBIM aJIKOKCU-PAJUKajaM C NMPsMON WU Pa3BETBJICHHON LIETIbIO, COAEPIKALUM OT
OJTHOTO 10 LIECTH aTOMOB YIJepoja, IAe pajAuKajl pacrojaraercs Mo aToMy KHCJIOpPOAaA.
IIpuMmepb! anKOKCUTPYIIT BKIFOYAOT METOKCH, 3TOKCH, IPOMOKCH U U30MPOMOKCH.

Tepmun «(C1-Ceankokcn)Ci1-CosalKuiT», HCIONB30BAHHBIA 31€Ch, OTHOCHTCS K
C1-CeankunpHOMy paguKally, Kak OIpeneeHo 3/1eCh, Ie OAUH U3 aTOMOB yIlIepoa 3aMelleH
Ci-Ceankokcurpymnmoit. Ilpumepsr  (Ci1-Csanxokcn)Ci-CoalIKIIIBHBIX  TPYII  BKJIFOYAKOT
metokcumetus1 (CH30OCH»-) u merokcuatit (CH;OCH>CHz-).

TepMuH «rerepoapusi», HCHIONb30BAHHBIN 37€Cb, OTHOCHUTCS K apOMaTUYECKOU
MOJIEKyJIe, COIEeprKallell MO0 MEHbLIEH Mepe OAMH IeTepoaToM B COCTaBE apOMaTHYECKOIO
KOJIBLIA.

TepMuH «reTepoLMKI», HWCHIONb30BAHHBIN 37€Chb, OTHOCUTCA K HACBILIEHHOHN
LUKJIOAJIKUJIBHOM TpyIIe, B KOTOPOH OIHA WM OoJiee YeM OJIHA KOJIbLIEBAs METHJIEHOBAs
rpynna (-CH»-) 3amenena rerepoatromom. Hanpumep, Tepmun «hetCycl», ucrnonb3oBaHHbIi
3/1€Ch, OTHOCHUTCSI K HACBIIEHHOMY 4-0-4JIEeHHOMY MOHOLIMKJINYECKOMY LUKJIOAIKUIBHOMY
KOJIbIly, B KOTOPOM OJIHAa M3 METHJEHOBbIX Ipynn 3ameHena Ha -O-, a Tepmun «hetCyc?»,
UCIOJIb30BAaHHBIA 3/1€Ch, OTHOCUTCSI K 5-6-UJI€HHOMY HACBIIIEHHOMY MOHOLIMKJIHMYECKOMY
LUKJIOAJIKUJIBHOMY KOJIbLly, B KOTOPOM OJIHA WJIM JABE METHJIEHOBbIE TI'PYIIbI 3aMEHEHbI
IPYIINON, HE3aBUCUMO BBIOpaHHOMN U3 -O- 1 -N-, IpU yCIOBHUH, YTO KOJIBLIO HE CONEPIKUT ABYX
CMEXKHBIX [€TePOaTOMOB B KOJIBbLIE.

Ha npotrsokeHun Bcero omnucaHus cleAyeT MOHMMAaTbh, YTO KOJIMYECTBO M IPUPOIA
BO3MOYKHBIX 3aMEIIAIOIINX IPYII OyAyT OrpaHUYEHBl B TOH Mepe, B KaKOH Takue 3aMeIleHus

MMEIOT XUMHUYECKHUIH CMBICI.
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TepmuH «coequHEHHE», HCIOJNB30BAHHBIN 37€Ch, MOAPA3yMEBAET BKIIOUYEHHE BCEX
CTEPEON30MEPOB, TE€OMETPUUYECKHX H30MEPOB, TAyTOMEPOB U M30TONOB H300pa’KEHHBIX
crpykryp. CoenuHenus, nieHTUGUIIMPOBaHHbIE 3/1€Ch 10 HA3BAHHIO MJIM CTPYKTYpE Kak OJHa
KOHKpETHasi TayTOMepHast (popMa, MpeJHa3HAYeHbl BKJIIOYATh APYTHe TayTOMEPHbIE (OPMBI,
€CIII HE OTOBOPEHO 0C000.

B oxgHoMm Borutomenuu ¢popmyiisl I L npeacrasnser codoit NH.

B ongHom Borutomenuu ¢popmysl I L npeacrasnser codoit O.

B omguom Bommomenun Qopmynsl 1 R!' mpencrasmser coboit  Ci-Ceamkui.
HeorpannuuBaronye npuMepsbl BKIIOYAOT METHJI, STHJI U H30MPOIWI. B 0HOM BOIUIOIEHHH
dopmynst I R npencrasnster coboii meTu.

B onsom Bomnomenun ¢opmynsl I Rl mpencrasnser coboii Ci-CeneiiTepoankui.
Heorpannuuparomuii npumep Bkirodaer -CDs.

B onsom Bomtomenuu Gopmyist I R! npencrasaser coboii C1-Coropankun. B ogaom
sornomenun popmyiel I R! npencrasnser coboit Gpropmeri.

B onnom Bomnomenun ¢opmynsl I R! mpencrasnser coboit C3-CellMKI0amKU.
HeorpannuuBaromye npuMepbl BKIIOYAIOT LIUKIOIPONIII, IUKJIOOYTHII U [IUKJIOTIEHTHIL.

B oxsom omnomenun gopmynsl I R! npencrasnser coboii (C3-Conuxnoankun)CHs-.
Heorpannuuparonuii mpuMep BKIKOYAET [UKJIOTPOITHIMETHIL.

B OIHOM BOILUIOLIEHUN bopmyibr I R! MPEACTABIISIET coboii
(C1-Coanxokcn)Ci-Coankmn-. HeorpaHnuusaromuii mpuMep BKIFOUAET METOKCHITHIL.

B onxom Borutomenuu popmysisl I R! npencrasnser coboii Ar'. B ogHOM Bomiomenuu
Ar! npencrapiser coboil GpeHus, KOTOphIi BO3MOKHO 3aMerned 1, 2 umu 3 3aMecTUTeNsAMH,
HE3aBUCHMO BBIOpaHHBIMH U3 rajorena u Ci-Csankuna. HeorpaHHIuBaromumM npumepoM Ar!
SIBJISIETCST (DEHWIT.

B onHom Bomnomenun ¢popmynsl I R! npencrasnser co6oit Ar'CHz-. B onnom
BOMJIOMEHHH 4YacThb Ar! BO3MOKHO 3aMemieHa 1 WM 2 3aMECTUTENAMH, HE3aBUCHMO
BbIOpaHHbIMU 13 Tajtorena 1 C1-Csankuna. Heorpanuuusaromum npumepom Ar'CHz- sipaseTcs
oensmn (-CH2CgHs).

B onnom somnomennn Qopmynsl I R!' npencrapaser coboit hetAr'. B onnom
sornomenun hetAr!' nmpencrapaser coboil 5-6-uneHHOE reTepoapuIbHOE KOJIbII0, UMerolnee 1
WM 2 aroma a30Ta B KOJbIE M KOTOPOE BO3MOXKHO 3aMeleHO | WM 2 3aMeCTUTENSIMU,
HE3aBUCHMO BbIOpaHHbIMU U3 rajoreHa u Ci1-Csankuna. B onHoM u3 Bomnomenuii hetAr!

ABJIACTCA HE3AMCIICHHDBIM. HeOFpaHI/ILII/IBaI-OH_II/IM MNPUMEPOM SABJIACTCA MUPUIANIL.
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B omxom Bommomenun Qopmynsr I R!''  nmpencraBnser coGoit  hetCycl.
Heorpannuuparomuii mpuMep BKJIIOYAET TETParuapodypaHi.

B onxowm Bornomenun Gopmyns I R* npencteaster coboii -CHs.

B onnoMm Bornomenuu popmyns I R? npencteasier coboit -CH.CHs.

B oxnoMm Bornomenuu gpopmynb I R? npencteasier coboit -CH=CH,.

B onxom Bornomenuu Gopmynbs I R? npencransier coboii F.

B onsom Bornomenuu Gopmyns I R? npencteasier coboii Cl.

B onxom Bornomenuu Gopmyns I R* npenctensier coboii Br.

B onxom sornomenuu Gopmyns I R? npencteasier coboii CN.

B onxowm sornomenuu Gopmyns I R? npencteasier coboii -CHs, F umu Cl.

B onnom sornomenuu Gopmyns I R? npencreasier coboii F umu Cl.

B onxom Bornomenuu Gopmynsl I R* npencrensier coboii F.

B onnowm sornomenuu Gopmyns I R? npencteasier coboii Cl.

B onxowm Bornomenuu Gopmynsl I R* npencreisier coboii H.

B onxowm Bornomenun Gopmynsl I R npencrensier coboii F.

B onxom Bornomenuu Gopmyns I R npencteisier coboii H.

B onxom Bornomenun Gopmynsl I R® npencrensier coboii F.

B onxom Bornomenun Gopmyns I R® npencteasier coboii Cl.

B onnom Bomnomenun (opmyast I R® mpencrenser coboit Ci-Ceankun, u R’
npencteasier coboit Ci-Ceankun, hetCyc? unu Cs-ColUKI0KIN.

B oxoMm Bornomenuu gpopmynb I R® npencteasier coGoit MeTu umm 5Tu.

B onxom Bomyomenun ¢opmynsl 1 R7 mpencrsnser coboii Ci-Ceankun. B onHoMm
sornomenun R’ npencTeiser cob6oit MeTHIL.

B oxnom pomnomenun ¢popmynsl I R’ mpencteaser coboit hetCyc’. B onnom
soromenun R’ npescTeiser coboii TerparuapodypaHiL.

B oxnom Bortommenun gpopmyJst I R” npenctsnser coboit C3-Colinknoankui. B onHom
Boromenuu R’ npencTenser coboil UKIOMPOMII UK HUKIOOYTHIL.

B onnom pomnomenuu popmynsl 1 R® mpencrensier coboit metun mmu stun, u R’
NPEACTBISIET COOOH METUJI, TETParuApoypaHuL, HUKIOMPOIHI HIIH LHUKIOOYTHIL.

B onsom sorutomenun gopmyinsl I RS u R” BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHH
MPUCOSMHEHBI, O0pa3yIOT HACBIIIEHHYIO KOJIbLIEBYIO CHUCTeMy, BblOpaHHyro u3 (1)
4-6-41IeHHOTO MOHOLIMKJINYECKOTO KOJbId, BO3MOXKHO HMMEIOLIEr0 BTOPOW TIeTepoaToM B

KOJIbLE, KOTOpbIM siBisieTcss O, Ie yKa3aHHOE KOJIbLIO BO3MOKHO 3aMerieHo 1 wiam 2
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3amectutessiMu, HesaBucumo BbeiOpanHbiMU u3 F, -OH, -OCHj3, -OCHF,, -OCD;s, -CH3 u
-CH>CHs, (2) 6-7-uneHHOro KOHJEHCHPOBAHHOIO OMLMKIMYECKOTO KOJbLA, BO3MOXKHO
3aMelneHHoro 1 wnm 2 3aMecTHTeNsiMH, He3aBucumo BblOpanHbiMH U3 F u -CHs, (3)
6-7-4JIEHHOTO MOCTHKOBOTO KOJIbIIA U (4) 6-8-4JIeHHOTO CIIMPOLMKJINYECKOTrO KOJIbLIA.

B onxom Bormomenuu Gopmynsi I R u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHM
NPUCOEANHEHbI, 00pa3yroT 4-0-4JeHHOE MOHOLMKINYECKOE KOJbLIO, BO3MOXKHO HMEOLIee
BTOpPOH rerepoaroM B KoJsbllie, KOTOpPBIM siBisieTcss O, rne yKa3aHHOE KOJBLO BO3MOXHO
3amerneHo | unm 2 3amectutensiMu, HezaBucumo BbiOpanHbiMu U3 F, -OH, -OCH3, -OCFH,
-OCDs, -CHs, -CH.CHs, -CH>OCHs, -CH,OCHoF, -CH>OCHF,, -CH>OCF3, -OCFs,

-OCH:CH3 u CN. Heorpanuuunparomye NpuMepbl BKIIOUAIOT CTPYKTYPBbL:
,"LN: 7 /LNQ/F FNQ/OMG
F F F
M ~r A0
OMe ’ F " >

’;LNQ/OCHFZ’ iLNQ/OCD;;’ fLNQ/\
AN Ay

0 S S
X

OMe F
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B onnom Bomnomenuu popmynst I R® u R7 Bmecte ¢ aToMoM a30Ta, K KOTOPOMY OHU
NPUCOEIMHEHBI, 00pa3yoT 4-0-4JIEHHOE MOHOLMKIHYECKOE KOJIBIIO, Il YKa3aHHOE KOJIbLO
3amelreHo 3amecturenieM, BoiopanabsiM u3 F, -OH, -OCHj3, -OCHF», -OCDs, -CH3, -CH>CHs,
-CH,OCH3;, -CH,OCHF, -CH,OCHF,, -CH>0OCFs3, -OCF3, -OCH2CH3 u CN.

B oxsom somnomtenun Gopmynsl I R u R” BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHH
NPUCOEANHEHbI, O00pa3yIOT HACBILIEHHOE 4-0-4JIeHHOE MOHOLMKJIHMYECKOE  KOJIBIIO,
3amewieHHoe F. [IpumMepsl BKIHOYAKOT CTPYKTYPHIL:

f\ﬂii7/F £<T:1\
> F

B onnom Bommomenun popmynst I R® u R7 BMecTe ¢ aToMOM a30Ta, kK KOTOPOMY OHH
NPUCOEANHEHBI, O00pa3ylT O-7-4leHHOe KOHJIEHCUPOBAHHOE OHMIMKINYECKOE KOJbIIO,
BO3MOXKHO 3aMelleHHoe | miu 2 3aMecTuTessiMU, He3aBucumo BbiOpaHHbIMH U3 F u -CHs.

Heorpannuunparomue npuMepsl BKIOYAKOT CTPYKTYPBI:

!LN\l) 1LN | A,\@
FN\l\F fLN\X: .«‘LNﬁ

B onnom Bomnomenuu popmynst I R® u R7 BmecTe ¢ aToMoM a30Ta, K KOTOPOMY OHHU

NPUCOEIMHEHBI, 00Pa3yIOT 6-7-4IEHHOE MOCTUKOBOE KOJIbLO. HeorpaHuunBaromue npuMepsl

BKJIFOYAIOT CTPYKTYPBHIL

O oy

2

B oxsom somnomenun Gopmynsl I R u R BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHH
MIPUCOEIUHEHBI, 00pa3yloT 0-8-4JIeHHOE CHUPOLMKINYECKOe KOJbIo. HeorpaHu4mBarommii

MIPUMEP BKJIIOYAET CTPYKTYPY:
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;LNQA’ f'LNQQ ;LNQV

2

JIroOble U3 BBIIEYTIOMSIHYTBIX BOILIOLIEHUH (popMyIibl I MOTYT ObITh KOMOMHUPOBAHbI

APYT C APYTOM.

B omHOM BOIUIOIIEHUH 371€Ch IPEIIOKEHO coenuHenue popmys 11

R5
/N R*
R L NS
0 R? R3

II

T

WM ero papMaleBTU4YecKy npremMyiemMas Cob, Te:

L npencrasmnsier coboit NH wnu O,

R! npencrasnsier co6oii Ci-Coankun umu Ci-Copropasnkmun;

R? npencrasnser coboit -CHj3, -CH,CH3, -CH=CH>, F, Cl, Br unu CN;

R? npencrasnser coboii F unu CI;

R* npencrasnser coboit H unu F;

R’ npencrasnser coboit H, F umu Cl;

R® npencrasnser coboii C1-Coankumn, u

R” npencrasnser coboit C1-Ceankui, hetCyc? unu Cs-ColIUKI0aTKMN,

umn R® u R’ BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHM TPHUCOEIMHEHBI, 00pasyroT
HACBILIEHHYIO KOJIBIIEBYIO CHUCTEMY, BbIOpaHHYIO u3 (1) 4-6-4leHHOr0 MOHOLMKIMYECKOTO
KOJIbIIa, BO3MOJKHO HMMEIOIIEr0 BTOPOH TeTepoaTOM B KOJbLE, KOTOpbIM siBisiercs: O, rae
yKa3aHHOE KOJIbLIO BO3MOXKHO 3aMelIeHO | Wik 2 3aMeCTUTENSIMU, HE3aBUCHMO BhIOPaHHBIMU
u3 F, -OH, -OCHs, -OCHF,, -OCD3, -CH3, -CH,CH3, -CH2OCH3, -CH2OCHLF, -CH,OCHEF,,
-CH,OCF3, -OCF3, -OCH>CHs u CN, (2) 6-7-41eHHOTO KOHASHCHPOBAHHOTO OUIIUKITHYECKOTO
KOJIbI[a, BO3MOYKHO 3aMELIEHHOTO | MiH 2 3aMeCTUTEINSIMH, HE3aBUCUMO BbIOpaHHbIMH U3 F 1 -
CH3, (3) 6-7-41€HHOTrO MOCTHKOBOTO KOJIbIIA U (4) 6-8-4JIEHHOTO CHUPOLUKINIECKOTO KOJIbIIA;
u

hetCyc? mpencraBaser co0oif  5-6-uleHHOE HACHILEHHOE MOHOLMKIMYECKOE
reTepOLMKINYECKOe KOJbLO, uMerolee | miaum 2 rerepoaroMa B KOJbLE, HE3aBHCUMO

BeIOpaHHBIX U3 N 1 O;
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IPU YCIIOBHUH, YTO COEAMHEHHE He mpencrasisier coboi: N-(2-xmop-3-((3,5-aumeTn-
4-0kc0-3,4-TUruAPOX UHAZOIUH-6-11)aMUHO )-4-GTOpHeHNT ) MU PPOTUIUH- | -CyTb(OHAMHU,

(R)-N-(2-xm0p-3-((3,5-numerni-4-okco-3,4-AUruApOX MHA30JIMH-0- U1 )aMHHO )-4-
dropdenun)-3-propnupponuaus-1-cynbhoHaMI HITH

N-(2-x10p-3-((3,5-numeTHn-4-0kco-3,4-TuruapOX UHA30JTMH-6-1J1)aAMHHO )-4-
dropdennn)-N->tun-N-meTrnamMmuHo- 1 -cynbhoHamu.

B onnom Bommomennu ¢opmyssl 11 L mpencrasnsier codoit NH.

B onnom Bommomennu ¢opmysl 11 L mpencrasnsier codoii O.

B onnom Bommomenun ¢opmynsi 11 R' mpencrasnser coboii  Ci-Ceanlkui.
HeorpannuuBaromiye npuMepsl BKIFOUAIOT METHJI, STHJI U H30MPOIWI. B 01HOM BOTUIOIEHHH
dopmynsr IT R! npencrasaser coboit MeTHIL.

B onsom poromenuu Gpopmyisl I R! npencrasnser co6oii Ci-Cspropankun. B ogaom
soromenun popmynsl II R npencrapnser coboit gpropmeru.

B onnom sornomenuu Gopmyns I R? npencrasnser coboii -CHs.

B onnowm sornomenuu Gopmynsi I R? npencrasnser coboii -CH,CHs.

B onnom sornomenun Gopmyssl I R? npencrasnser coboit -CH=CH,.

B onxom sornomenun Gopmynsl 11 R* npencrasnser coboit F.

B onxom Bornomenun Gopmynsl I R? npencrasnser coboit Cl.

B onxom Bornomenun Gopmynsl 11 R* npencrasnser co6oit Br.

B oxnoMm Bomomenuu popmynbl 11 R? npencrasnser coboii CN.

B oxnoMm Bornomenuu gpopmynbt 1T R? npencrasnser coboii -CHs, F unu CI.

B onsom Bornomenuu Gopmynst 11 R? npencrasnser co6oit F umu Cl.

B onsom sornomenuu Gopmynsl 11 R* npencrasnser co6oit F.

B onxom sornomenuu Gopmynsl 11 R* npencrasnser co6oit Cl.

B onxom sornomenuu Gopmynsl I R* npencrasnser coboit H.

B onnom sornomenuu Gopmynsl 11 R* npencrasnser coboit F.

B onnowm sornomenuu Gopmynsl 11 R npencrasnser coboit H.

B onxom sornomenuu Gopmynsl 11 R npencrasnser coboit F.

B onnowm sornomenun Gopmynsl 11 R npencrasnser coboit Cl.

B omguom Bomomenun ¢opmynel II R® npencrasnser coboii Ci-Ceankum, u R’
npencrasseT coboii C1-Ceankun, hetCyc? umn Cs-ColIUKIOANKAL.

B onxom sornomenun Gopmynsi 11 R® npencrasiser co6oii METHI MM STHIIL
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B oxuom poromenun gopmynsl II R7 npexncrasnsier coboit Ci-Ceankun. B ogaom
Boriomenuu R’ npencrasnsier coboii MeTuiL.

B onnom somnomenun ¢opmynst II R’ npencrasnsier co6oii hetCyc?. B oxaom
Bortomenun R’ npescrapnser coboit TerparuapodypaHi.

B oxnom Bommomenuu popmyisl 11 R npencrasnser coboit Cs-Celmimioankun. B
onHoM Borutomenun R’ npencrasnser co6oi UKIOMPONUI MM HUKIOOYTHIL.

B omnom Bomtomenun dopmynel II R® npencrasnser coboit merun umu tum, u R’
MpeCTaBIIsieT COO0H MeTUJI, TeTparuApodypaHI, HUKIOMPOTIHI WA IIUKIOOYTHIL.

B onxom portomenun gopmynsl II R® u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHU
MPUCOENMHEHBbI, O0pa3yIOT HACBIIIEHHYIO KOJIBLIEBYIO CUCTEMY, BblOpaHHyro wu3 (1)
4-6-uJIeHHOTO MOHOLIMKJIMYECKOTO KOJbLA, BO3MO)KHO MMEIOIEro BTOPOHM TIeTepoaToM B
KOJblle, KOTOpeIM siBisieTcs O, rae yka3aHHOE KOJbLIO BO3MOXKHO 3amelieHo 1 wiu 2
3aMmectutessiMu, He3aBucumo BoeiOpanHbiMU u3 F, -OH, -OCHj3, -OCHF,, -OCD;s, -CH3; u
-CH>CHs, (2) 6-7-4ieHHOro KOHIEHCHPOBAHHOTO OWMLMKIMYECKOrO KOJIbLA, BO3MOXKHO
3aMemieHHoro 1 winm 2 3aMecTHTeNsiMH, He3aBucuMmo BblOpanHbiMu u3 F u -CHs, (3)
6-7-4JIEHHOTO MOCTUKOBOTO KOJIbLIA U (4) 6-8-4JIeHHOTO CIIUPOLUKJINIECKOTO KOJIbIIA.

B onxom Borutomenuu gopmyns II R® u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHH
NPUCOEANHEHBI, 00pa3yioT 4-6-4JeHHOE MOHOLMKINYECKOE KOJbLO, BO3MOXKHO HMEIOLIee
BTOpPOI reTepoaroM B KOJblLle, KOTOpBIM siBisieTcss O, re yKa3aHHOE KOJIBLIO BO3MOXKHO
3amerieHo 1 wim 2 3amecturesnsiMu, He3aBucumo BeiOpanHbiMu u3 F, -OH, -OCH3, -OCF>H,
-OCDs;, -CHs;, -CH.CHsz, -CH,OCHs3, -CH,OCHyF, -CH,OCHF,, -CH;OCF3, -OCF;3,

-OCH:CH3; u CN. Heorpanuuunparoiye NpUuMepsl BKIIOYAIOT CTPYKTYPBL:
/LN: 7 J’LNQ/F K’\NQ/OM‘*
F F F
o ~r A0
OMe R F , >

}LNQ/OCHFZ’ iLNQ/OCD;;’ fLNQ/\
AN Ay
0 S S
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B onnom Bomtomenuu gpopmynbt 11 RS u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHM
IPUCOETUHEHBI, 00Pa3ylOT HACBILEHHOE 4-0-UIeHHOe MOHOLMKINYECKOe KOJIBLO, BO3MOXKHO
3ameleHHoe F. IIpumMepe! BKIIFOUAOT CTPYKTYPBI:

[\NQ/F '/("\‘:L
> F

B onxom Bortomenun Gopmynsl I R® u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHHU

NPUCOEANHEHbI, O00pa3ylT O-7-4ieHHOe KOHIEHCHPOBAHHOE OHWIMKINYECKOE KOJbIIO,

BO3MOYKHO 3aMEIIeHHOE | WiM 2 3aMeCTHTEeNsIMU, He3aBUCUMO BbiOpaHHbIMH U3 F u -CHs.

Heorpannuusaroniye npumepsl BKJIFOYAOT CTPYKTY B

!LN\l’ iLN | a“i,\(>
*’LN\l\F FN& !LNﬁ

2
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B onxom Borutomenuu Gopmynsl I R® u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHH

NPUCOEANHEHBI, 00Pa3yIOT 6-7-4IEHHOE MOCTHKOBOE KOJIb10. HeorpaHnuuBaromuye npumMepsl

BKJIFOUAIOT CTPYKTYPBI:

AN /LN@

B onxom Bortomenun Gopmynst I R® u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHU

>

MPUCOEIUHEHBI, 00pa3yloT O-8-4JIeHHOE CIUPOLMKINYECKOe KOJbl0o. HeorpaHMUMBArOIIMIA

MPUMEP BKJIFOYAET CTPYKTYPY:

;LNQQ’ ;LNQQ ,#NQV

2

JIroOble U3 BBIIEYTIOMSIHYTHIX BOILTOMEHHH (popmytbl II MoryT ObITh KOMOMHHPOBAHBI

IOPYT C IPYTOM.

B onHOM BOmIOLIEHNH 371€Ch MTPEIIOKEHO coennHenne Gpopmyer I11:

R5
/N R4
0 O
g V.
_N SR
R L N N
H I
o] R2 R3

I

W ero (hapmareBTH4YeCKy npruemMsemMast Cob, TAe:

L npencrasnsier coboit NH mnm O,

R! npencrasnser coboit Ci-Ceankun, Ci-Ceneitrepoankun, Ci-Cehropanku,
Cs-Cormxnoankun, (Cs-Comuknoankun)CHaz-, (Ci1-Ceankoxen)Ci-Coankun-, Ar!, Ar'CH,-,
hetAr' umm hetCyc!;

Ar!' mpencrasnser coboil peHun, xkoropblii Bo3MoxkHO 3amemmed 1, 2, 3, 4 umu 5
3aMEeCTHUTEJISIMH, HE3aBUCUMO BbIOpaHHBIMU U3 rajioreHa u C1-Csankuna,

hetAr! npencrasnser coboii 5-6-ueHHOE reTepoapuIbHOE KONMbIO, UMeromee 1 umm 2
aToOMa a30Ta B KOJIbLIE U KOTOPOE BO3MOKHO 3aMeLIeHO 1, 2 niu 3 3aMeCTUTENSAMH, HE3aBUCHUMO
BbIOpaHHBIMU 13 raynoreHa u Ci-Csankuna,;

hetCyc! mpencraBaser coGoii  4-6-uleHHOE HACHIEHHOE MOHOLMKIMYECKOE
reTepOLMKJINIECKOe KOJbLIO, UMEIOIIee aTOM KHUCJIOPOJa B KOJIbLE,

R? npencrasnser coboit -CH,CHs, -CH=CH,, F, Cl, Br unu CN;
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R? npencrasnser coboii F unu CI;

R* npencrasnser coboit H unu F;

R’ npencrasnser coboit H, F unu Cl;

R® npencrasnser coboii C1-Coankumn, u

R’ npencrasnsier coboit C1-Ceankui, hetCyc? unu Cs-ColUKI0aTKMN,

um R® u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHHM TIPHUCOEIMHEHBI, 00pa3yIoT
HACBILIEHHYIO KOJIBIIEBYIO CHUCTEMY, BbIOpaHHYI u3 (1) 4-6-4leHHOr0O MOHOLMKJIMYECKOTO
KOJIbIIa, BO3MOJKHO HMMEIOIIEr0 BTOPOW reTepoaToM B KOJbLE, KOTOpbIM siBisiercsi O, rae
yKa3aHHOE KOJIBLIO BO3MOXKHO 3aMeleHO | uin 2 3aMeCTUTENISIMH, HE3aBHUCUMO BBIOPAHHBIMU
u3 F, -OH, -OCHs, -OCHF,, -OCD3, -CH3, -CH,CH3, -CH2OCH3, -CH2OCHF, -CH,OCHEF,,
-CH,OCFs3, -OCF3, -OCH>CHs u CN, (2) 6-7-41eHHOTO KOHASHCHPOBAHHOTO OUIIUKITHYECKOTO
KOJIbL[a, BO3MOYKHO 3aMELIEHHOTO | MiH 2 3aMEeCTUTENSIMH, HE3aBUCUMO BhIOpaHHBIMH U3 F 1 -
CH3, (3) 6-7-41€HHOTO MOCTHKOBOTO KOJIbLA U (4) 6-8-4JIEHHOTO CHUPOLUKINIECKOTO KOJIbIIA;
u

hetCyc? mpencraBaser co0oif  5-6-uleHHOE HACHILEHHOE MOHOLMKIMYECKOE
reTepOLMKINYECKOe KOJbLO, uUMeromee | win 2 rerepoatoMa B KOJbLE, HE3aBUCHMO
BeIOpaHHBIX 13 N 1 O.

B ognom Borutomenuu ¢popmyst 111 L npencrasisier coboit NH.

B ognom Borutomenuu ¢opmyist III L npencrasisier coboit O.

B onnom Bomomenun ¢opmyiasl I R mpencrapnser coGoit Ci-Ceanikui wuiu
C1-Csdropanku.

B onxom Bomnomenun ¢opmynasl 11 R! mpencrasnser coboit  Ci1-Ceanku
Heorpanu4uBaroiue npuMepbl BKIFOYAIOT METHJI, STHI M U30MPOMI. B 01HOM BOILIOMEHUN
dopmyns I R! npencrasnser coboii meTu.

B onxom Bomtomenuu popmynsl 1T R npencrapnser coboit Ci-Cspropankun. B
onHoM Bortommenuu Gpopmyini III R npencrapnser coboit gpropmeru.

B onnom somnomenun popmynsl I R? npencrasaser coboii -CH=CH,.

B onnowm sornomenuu Gopmynsl 111 R? npencrasnser co6oii F.

B onxowm sornomenun Gopmynsi 111 R? npencrasnser coboii Cl.

B onnowm sornomenuu Gopmynsl 111 R? npencrasnsier coboii Br.

B onnom somomenuu popmynsi I R? npencrasnser coboit CN.

B onxowm sornomenun Gopmynsl 11T R? npencrasnser coboii F unu Cl

B onxom Bornomenun Gopmynsl 111 R? npencrasnsier co6oii F.
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B onxom Bornomenun Gopmynsi 111 R? npencrasnsier co6oii Cl.

B onxom Bornomenun Gopmyssl I R* npencrasnser coboii H.

B onxom Bornomenun Gopmynsi 11 R* npencrasnsier co6oii F.

B onxom Bornomenun Gopmynsi 111 R’ npencrasnsier coboii H.

B oxHoMm Bornomenuu popmynbt 11 R® npencrasnser coboii F.

B onsom Bornomenuu Gopmynsi 111 R npencrasnser coboii Cl.

B onnom pomomenun ¢dopmynsl 11 R® mpencrasnser coboii Ci-Ceankunm, u R’
npencrasser coboii C1-Ceankun, hetCyc? um Cs-ColIUKI0ANKUL.

B onxom Bornomenuu Gopmynsl 111 R® npencrasnsier coboii MeTUI 1ix STUL

B onxom Bomtomenuu popmyinl III R7 npencrasnsier coboii Ci-Coankun. B onHom
sornomenun R’ npencrasnsier coboii MeTui.

B onmnom Bomsomenuu ¢opmyinsl III R7 npencrasnser coboii hetCyc?. B onnHom
soromenun R’ mpencrasnser coboii TerparuapodypaHu.

B oxnom Bomtomenun ¢opmyssl 11 R7 npencrapnsier coboii Cs-Cosluknoankun. B
onHoM Borutomenuu R’ npescrasnser coboi UKIOMPONMI MM HUKIOOYTHIL.

B onnom Bomnomienun ¢popmyisl 111 R® npencrasnser coboit merun unu stun, u R’
MPEICTaBIIIET COO0I MEeTUJI, TeTparuApodypaHI, HUKIOMPOITHI WIN UKIOOYTHIL.

B onxom Bomnomenuu GpopmyJisl III R® u R7 BMecTe ¢ aTOMOM a30Ta, kK KOTOPOMY OHH
NPUCOETUHEHbl, OOpa3yIOT HACHILEHHYI KOJIBLEBYIO CHUCTeMy, BbIOpaHHywo wu3 (1)
4-6-41IeHHOTO MOHOLIMKJINYECKOrO KOJIbLIa, BO3MOKHO HMMEIOLIEro BTOPOH TreTepoaToM B
KOJIbLE, KOTOpbIM siBiisieTcss O, rae yka3aHHOE KOJIBIIO BO3MOXKHO 3aMelneHo | wiam 2
3aMecTuTessiMH, He3aBucumo BbeiOpanHbiMU U3 F, -OH, -OCHj3, -OCHF,, -OCDs, -CH3; u
-CH>CHs, (2) 6-7-4ieHHOrO KOHIEHCHPOBAHHOTO OWIMKIMYECKOTO KOJbLA, BO3MOXKHO
3aMemieHHoro 1 wim 2 3aMecTHTeNsiMH, He3aBucuMO BblOpanHbiMu u3 F u -CHs, (3)
6-7-4JIEHHOTO MOCTUKOBOTO KOJIbIIA U (4) 6-8-4JICHHOTO CIIUPOLUKJINYECKOTO KOJIBIIA.

B onxom Bomnomenuu GpopmyJsl III R® u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHHU
NPUCOEANHEHBI, 00pa3yioT 4-0-4J€HHOE MOHOLMKINYECKOE KOJbLIO, BO3MOXKHO HMEOIIee
BTOPOH TIeTepoaToM B KOJbLE, KOTOpbIM siBisieTcst O, rne yka3aHHOE KOJBIO BO3MOXKHO
3amerneHo | unm 2 3amecturensMu, HezaBucumo BbiOpanHbeiMu u3 F, -OH, -OCH3, -OCFH,
-OCDs, -CHs, -CH.CHs, -CH>OCHs, -CH,OCH»F, -CH>OCHF,, -CH>OCFs3, -OCFs,

-OCH:CH3 u CN. Heorpanuuunparolye NpuMephl BKIOYAIOT CTPYKTYPBL:

/LNQ’ JLNQ/F’ :LNQ/OM"’
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B onxom Bomnomenuu GpopmyJisl III R® u R7 BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHHU

NPUCOEIMHEHBI, 00Pa3yIOT HACKHIIIEHHOE 4-6-1IEeHHOE MOHOLMKJINYECKOE KOJIBLIO, BO3MOYKHO

3amewieHHoe F. [IpumMepe! BKIFOYAtOT CTPYKTYPBIL:

~ F '/(N
o a)

B onxom Bornomenuu GpopmyJisl III R® u R7 BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH

F .

NPUCOEINHEHbI, O00pa3ylT O-7-4leHHOe KOHJIEHCHUPOBAHHOE OHMIMKINYECKOE KOJbIIO,
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BO3MOXKHO 3aMelIeHHOe | Wi 2 3aMecTHTeNsIMU, He3aBucuMmo BbiOpaHHbIMH U3 F u -CHs.

Heorpannuuparonye npumMepsl BKJIIOYAIOT CTPYKTY B

A S
f\N\lF }LN\X tLNﬁ

B onxom Bomnomenuu GpopmyJisl III R® u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHU

NPUCOEIMHEHBI, 00Pa3yIOT 6-7-4JIEHHOE MOCTHKOBOE KOJIbI0. HeorpaHMUMBarOIIUE MPUMEPHI

BKJIFOYAIOT CTPYKTYPHI:

O Moy

>

B onxom Bomnomenuu gpopmyJsl III R® u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHHU
NPUCOEANHEHBI, 00pa3yloT 6-8-uJeHHOE CIUPOLMKINYeCKoe Konblo. HeorpaHudmBarommii
IIPUMEP BKJIFOYAET CTPYKTYPY:

;LNQQ’ ;LNQQ ;LNQV

2

JIroOble U3 BBILIEYTOMSHYTHIX BOmutoeHui popmyel I MoryT ObITE KOMOMHUPOBAHBI

ApyT C Apyrom.

B onHOM BOMUIOLIEHHH 371€CH MTPEIOKEHO coequHenue Gopmyibl [V

r\’;@\j@\ \\// ]
R

v

WK ero papMareBTU4YeCKu npremMyieMas CoJb, Te:

L npencrasnsier coboit NH nnnm O,

R! npencranser coboii Ci-Ceankun, Ci-Ceneiirepoankun, Ci-Cehropanku,
Cs-Cotmknoankun, (Cs-Cotuknoankun)CHaz-, (Ci-Ceankokxcn)Ci-Coankun-, Ar!, Ar'CH-,
hetAr' umu hetCyc!;

Ar!' mpencrasnser coGoil peHun, koTopblii Bo3MoxkHO 3amemed 1, 2, 3, 4 umm S

3aMeCTUTEJISIMH, HE3aBUCHMO BbIOpaHHBIMU U3 rajioreHa u C1-Csankuna,
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hetAr! npencrasnser coboit 5-6-ueHHOE reTepoapuIbHOe KOMbLO, UMeromee 1 umm 2
aToMa a30Ta B KOJIbLE M KOTOPOE BO3MOKHO 3aMeIeHO 1, 2 Uity 3 3aMeCTHTEISIMU, HE3aBUCHMO
BbIOpaHHBIMU M3 ranoreHa u Ci-Csankuna,

hetCyc! mnpencrasnsier coGoif  4-6-uleHHOE HACHINEHHOE MOHOLMKINYECKOE
reTepPOLMKJINIECKOe KOJIBLIO, UMEIOIIee aTOM KHUCIOPOZa B KOJIbLE,

R? npencrasnser coboit -CHj3, -CH2CH3, -CH=CH,, F, Cl, Br unu CN;

R? npencrasnser coboii F umu Cl;

R* npencrasnser coboit H unu F;

R’ npencrasnser coboit H, F umu Cl;

R® npencrasnser coboit Ci1-Coankum, u

R’ npencrasnser coboii C1-Csankumn, hetCyc? unu Cs-ColIUKn0aaKu,

unu RS u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHHU TIPUCOEIMHEHBI, 00pa3yroT
HACBILIEHHYIO KOJIBLIEBYIO CHUCTeMy, BbIOpaHHYIO u3 (1) 4-6-4leHHOro MOHOLMKIMYECKOTO
KOJIbIId, BO3MOJKHO HMMEIOIIEr0 BTOPOH TeTepoaToM B KOJbLE, KOTOpbIM siBisiercs O, rae
yKa3aHHOE KOJIbLIO BO3MOXKHO 3aMeLIeHO | Wik 2 3aMeCTUTENSIMU, He3aBUCHMO BBIOPAHHBIMU
u3 F, -OH, -OCH3s, -OCHF,, -OCDs, -CH3, -CH,CH3, -CH2OCH3, -CH2OCHF, -CH,OCHEF,,
-CH,OCF3, -OCF3, -OCH2CHs u CN, (2) 6-7-41eHHOrO KOHAEHCHPOBAHHOTO OUIIUKITTIECKOTO
KOJIbI[A, BO3MOYKHO 3aMELIEHHOT0 | niy 2 3aMeCTUTENsAMH, HE3aBUCUMO BbIOpaHHbIMH U3 F 1 -
CH3, (3) 6-7-41€HHOTO MOCTHKOBOT'O KOJIbLIA U (4) 6-8-1JIEHHOTO CHUPOLUKINYECKOTO KOJIbIIA;
u

hetCyc? mpencrasnsier co0oif  5-6-ulleHHOE HACHINEHHOE MOHOLMKIMYECKOE
reTepPOLMKINYECKOe KOJbIO, HUMerolnee | wiuM 2 rerepoatoMa B KOJbIE, HE3aBUCHMO
BeIOpaHHbIX U3 N u O;

rie, xorma R! mpencrasmser coboit merun, L mpencrasmser coboii NH, R3
npencrasnser coboit Cl, R* mpencrasnser coboii F, R’ mpexncrasmsier coboit H, u R®
npencrasisier coboit Metun, u R’ npencrasnsier coboii stun, umu RS u R7 Bmecte ¢ atomMom
a30Ta, K KOTOPOMY OHH MPUCOETUHEHbI, 00pa3yrOT MUPPOTUAUHII WIH 3-PTOPIUPPOTHAUHII,
torga R? npencrasnsier coboii -CH2CH3, -CH=CHo, F, Cl, Br unu CN.

B ognoMm Borutomenuu ¢popmyiiet IV L npencrasnsier coboit NH.

B oxgnoMm Boruomenuu ¢popmyiet IV L npencrasnser coboii O.

B omnom Bomomenuu Qopmyisl IV R! mpencrasnser coGoit Ci-Ceankun umu

C1-Codpropankm.
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B onxom Bomomenun ¢opmyasl IV R! npencraBaser coGoit  Ci-Ceankui.
HeorpannuuBaroimue npuMepbl BKJIFOYAIOT METHJI, STHJI M HM3OMPOIMWI, MPHU YCJIOBUH, HTO,
xoraa R! npencrasnser coboit metu, L npencrasnaser coboit NH, R? npencrasnser coboii Cl,
R* npencrasnsier coboit F, R® npencrasnser coboii H, u R® npencrasnser coboii metun, u R
npencTapaser coboit stui, uiu R® um R’ Bmecte ¢ aTtomMoMm a3ora, k KOTOPOMY OHH
TMPUCOEIMHEHBl, O0pasyloT MNUPPOIUAMHUI MMM 3-QTOpnupponuamuui, Ttorma R?
npenctasisiet codoii -CH,CH3, -CH=CHa, F, Cl, Br unu CN. B oqHoM Boruiomiennu GopmyJibi
IV R! npencrapnser coboii MeTH.

B onxom Bomyomenuu popmynsl IV R nmpencrasnser coboii Ci-Csropankun. B
onHoM Bortommenun popmyint IV R! npencrasnsier coboii propmerh.

B onxom sornomenun Gopmynsl IV R? npencrapnser coboit -CHs.

B onnom sornomenuu Gopmynsi IV R? npencrapnser coboit -CH2CHs.

B onnom Bornomenuu Gopmynst IV R? npencrasnser coboit -CH=CH,.

B onxom Bornomenuu Gopmynsl IV R? npencrasnser co6oit F.

B onnom Bornomenun Gopmynsl IV R? npencrapnser coboii Cl.

B onxom Bornomenun Gopmynsl IV R? npencrasnser coboii Br.

B onxom Bornomenun Gopmynsl IV R? npencrasnser coboit CN.

B onxom Bornomenun Gopmynsl IV R? npencrasnser coboit -CHs, F uiu Cl.

B onxom Bornomenun Gopmynsl IV R? npencrasnser coboit F umu Cl.

B onnoMm Bornomenuu gpopmynb IV R? npencrasisier coboit F.

B oxnoMm Boromenuu popmynbl IV R? npencrasnser coboit Cl.

B onsom Bornomenuu Gopmyssl IV R* npencrasnser coboit H.

B onxowm Bornomenuu Gopmynsl IV R* npencrasnser co6oit F.

B onxom Bornomenuu Gopmynsl IV R® npencrasaser coboit H.

B onxom Bornomenuu Gopmynsl IV R® npencrasnser co6oit F.

B onxom Bornomenuu Gopmynsl IV R® npencrapnser coboit Cl.

B onnom pomnomenuu ¢opmynsl IV R® mpencrasnser coboit Ci-Ceankunm, u R’
npencrasnset coboii C1-Ceankun, hetCyc? umn Cs-ColIUKI0ATKUL.

B onxowm sornomenuu Gopmynsl IV R® npencrapaser coboit METH MM STHIIL

B onHom Bomtomenuu gpopmyinl IV R” npencrapaser coboit Ci-Ceankun. B onHom
Boriomenun R’ npencrasnsier coboii MeTuiL.

B onnom Bomsomenuu (opmyisl IV R’ mpencrasnsier coGoii hetCyc?. B onHom

soromenun R’ npencrasnser coboii TerparuapodypaHu.
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B oxsom somnomenuu ¢popmyisl IV R’ npexncrasnsier coboit C3-Couuxaoankui. B
onHOM Bortomenut R’ npencrasnser co6oi UKIOMPONMI MM LIUKIOOYTHIL.

B onnom somnomenuu ¢popmyisl IV R® npencrasnser coboit metun umu stun, u R’
npeacTasisieT coO0N MeTHII, TeTparuaApodypaHu, HUKIOTPONHI UIH LUKIOOY THII.

B oxnom Boromenuu Gpopmysisl IV R® 1 R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHM
MPUCOENMHEHDbI, O0pa3yIOT HACBIIIEHHYIO KOJIbLIEBYIO CHUCTEMY, BbiOpaHHyr u3 (1)
4-6-4I€HHOTO MOHOLIMKJIMYECKOTO KOJIbI[Aa, BO3MOXKHO MMEIOIEro BTOPOM TIeTepoaToM B
KoJblle, KOTOpeIM siBisieTrcs O, rae yka3aHHOE KOJNbLIO BO3MOXKHO 3amelieHo | wumu 2
3aMmectuTessiMu, He3aBucumo BbiOpanHbiMu u3 F, -OH, -OCHj3, -OCHF»>, -OCDs, -CHs,
-CH,CH3, -CH,OCHs, -CH2OCH»F, -CH,OCHF,, -CH>OCFj3, -OCF3, -OCH>CHs u CN, (2) 6-
7-4€HHOTO KOHIAEHCHPOBAHHOTO OMLIMKIIMYECKOTO KOJIbLIA, BO3MOXKHO 3aMeleHHoro 1 nim 2
3aMeCTHTEISIMH, He3aBUCHUMO BbIOpaHHbIMU U3 F u -CHs, (3) 6-7-4€eHHOrO MOCTHKOBOTO
KoJbLia U (4) 6-8-4JIEHHOrO CIMPOLMKINYECKOTO KOJIbLIA.

B onxowm Bornomenuu Gopmysisl IV R® u R7 BMecTe ¢ aToMOM a30Ta, k KOTOPOMY OHHU
NPUCOEANHEHBI, 00pa3yrT 4-6-4JIeHHOE MOHOLMKINYECKOE KOJIBLIO, BO3MOXKHO HMEIIee
BTOpPOIl rerepoaroM B KoOusbllie, KOTOpPBIM siBisercss O, r7e yKa3aHHOE KOJBLO BO3MOXKHO
3amerneHo | unm 2 3amecturensMu, HezaBucumo BoiOpanHbeiMu U3 F, -OH, -OCH3, -OCF:H,
-OCDs, -CHs, -CH.CHs, -CH>OCHs, -CH,OCHyF, -CH>OCHF,, -CH>OCFs3, -OCFs,

-OCH:;CH3 u CN. Heorpanuuuparouye NpUuMepsl BKIOYAKOT CTPYKTYPBL:
/LN: 7 /\NQ/F ILNQ/OMe
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B onxom Bomomenun Gopmysisl IV RS u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHHU
NPUCOEIMHEHBI, 00Pa3yIOT HACBIIIEHHOE 4-6-4IeHHOE MOHOLMKJINYECKOE KOJIBLIO, BO3MOXKHO
3amewieHHoe F. IIpumepe! BKIHOYarOT CTPYKTYPHI:

/\NQ/F A"\‘:L
> F

B onxom Bomnomenuu popmyJsl IV R® u R7 BmecTe ¢ aToMoM a30Ta, k KOTOPOMY OHU

NPUCOEANHEHbI, O0pa3ylT O-7-4ieHHOe KOHIECHCHPOBAHHOE OHWIMKINYECKOE KOJbIIO,

BO3MOYKHO 3aMeLIeHHOe | Wiin 2 3aMeCTHTEeNsIMU, He3aBUCUMO BbiOpaHHbIMH U3 F u -CHs.

Heorpannuusaroniye npumepsl BKIOYAIOT CTPYKTY B

f\ﬂiiz>’ f\N | fiT:::t>’
;\N:i2>x\F E\N::zgf f\N:fﬂ

B onxowm Bornomenuu Gopmysisl IV RS u R7 BMecTe ¢ aToMoM a30Ta, k KOTOPOMY OHHU

NPUCOEIMHEHBI, 00Pa3yIOT 6-7-4JIEHHOE MOCTHKOBOE KOJIbI0. HeorpaHnuuBaromuye npuMepsl

BKJIFOYAIOT CTPYKTYPBI:
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B oxnom Boromenuu popmysisl IV R® 1 R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHM
MPUCOEMHEHBI, 00pa3yT 6-8-uJeHHOE CMUPOLMKINYECKOe KoybLo. HeorpaHu4uBaroLIuii
IpUMeEpP BKIFOYAET CTPYKTYPY:

,LNQA’ ;LNQQ ;LNQV

2

JIroOble M3  BBINEYNOMSHYTBIX  BOIUIOIIeHWH ¢opmynsl IV morytr  ObITh
KOMOWHHUPOBAHBI PYT C IPYTOM.

B onHOM BOMUTOLIEHNH 371ECh MTPEIUIOKEHO coequHeHne Gpopmynbl V

R5
/N R4
0 O
© V.
/N /S\ /R
R L N Iil
0 R2 R3

R7

I

A%

WK ero (papMaLeBTHIECKH PUEMJIEMAst COJIb, TTe:

L npencrasnsier coboit NH;

R! npencrasnser coboii C1-Coanku;

R? npencrasnser coboii F umu CI;

R? npencrasnser coboit Cl;

R* npencrasnser coboii F;

R’ npencrasnser coboit H;

R® u R’ BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH IPHCOEIHHEHBI, OOPa3yroT
HACBILEHHYIO KOJBLEBYI CHCTEMY, BHIOpaHHYI0 U3 (1) 4-6-uIEeHHOrO MOHOLMKJIHYECKOTO
KOJIbLIA, BO3MOYKHO HMEIOIIEro BTOPOM IeTepoaToM B KONblLE, KOTOpbIM siBaserca O, rae
YKa3aHHOE KOJBLO BO3MOKHO 3aMeIIeHO | Wi 2 3aMECTUTEISIMHU, HE3aBUCUMO BHIOPaHHLIMU
m3 F, -OH, -OCHs, -OCHF,, -OCDs, -CH3, -CH2CH3, -CH2OCH3, -CH2OCHRF, -CH,OCHF,
-CH>OCF3, -OCF3, -OCH>CHs u CN, u (3) 6-7-41eHHOrO MOCTUKOBOT'O KOJIBLIA.

B oxgnom somtomenuu popmynsl V R® u R” BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHH
MPUCOEUHEHBI, 00Pa3yIOT HACBIIIEHHOE 4-6-UIEHHOE MOHOLIUKIMYECKOE KOJIbLIO, BO3MOKHO

HMCIOIICE BTOpOﬁ rerepoaToM B KOJIBLE, KOTOPBIM SABJISCTCA O, rae ykKa3aHHO€ KOJbLO
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BO3MOJKHO 3aMerieHo | wiu 2 3amecturensiMu, He3aBucumo BeiOpanubivu u3 F, -OH, -OCH3,
-OCHEF,, -OCDs, -CH3, -CH,CH3, -CH2OCH3, -CH>OCH,F, -CH2,OCHEF», -CH>OCF3, -OCFs3,
-OCHCHs u CN.

B onxom Bortomenun Gopmynst V R u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHH
IPUCOETUHEHB], 00pa3yloT HAChIEHHOe 4-0-4JeHHOEe MOHOLMKINYECKOE KOJbLO, TAe
yKa3aHHOE KOJIbLIO BO3MOKHO 3aMeLIeHO | WK 2 3aMeCTUTE ISIMU, HE3aBUCHMO BbIOPAHHBIMHU
m3 F.

B onxom Bortomenun Gopmynsl V R® 1 R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHU
NPUCOEANHEHBI, 00Pa3yIOT HACBILIEHHOE 6-7-4JIEHHOE MOCTHKOBOE KOJIBIIO.

B onxowm sornomenuu Gopmynsl V R! npencrasnser coboii meTun.

B onxom Bomnomenuu Gopmynsl V R? npencrasnser coboii F.

B onnom Bornomenuu Gopmynsl V R? npeacrasnser coboii Cl.

B onnoMm Bornomenun GpopmyJnl V R! npencrasnsier coGoit metun, R® npencrasnser
coboii F, a R® u R’ BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHM TpPHCOEAUHEHbI, 00pasyloT
HaCBIIEHHOE 4-6-4JIeHHOE MOHOLIMKJIMYECKOE KOJIBLO, I/I€ YKa3aHHOE KOJBLIO BO3MOXKHO
3aMerneHo | uiam 2 3aMecTUTeNsIMU, He3aBUCUMO BblOpaHHbIMU U3 F. B ogHOM Bomomenun
YKa3aHHOE KOJIbLIO 3aMeLIeH0 OOHUM F.

B onnoMm Bornomenun GpopmyJsl V R! npencrasnser coGoit metun, R* npencrasnser
coboii xnop, a R® u R7 BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHM MPUCOEAUHEHBI, 00Pa3yoT
HACBILEHHOE 6-7-4JIE€HHOE MOCTUKOBOE KOJIBLIO.

Coenunenust popmyiel I, popmyinsl I-A, dopmyiner 11, popmyanst 111, popmynsr IV u
dbopmyibl V, hopmyiibl IV u popmyiibl V BKIFOYAIOT UX (hapMalieBTUYECKH TPHUEMIIEMBbIE COJIH.
Kpome toro, coenurenust Gpopmysibl I Takske BKIIOYAIOT APYTrU€ COJU TAKUX COENUHEHUH,
KOTOpbIe He 00s3aTeNbHO SBJISIOTCS (PapMalleBTUYECKH MPUEMJIEMBIMH COJIIMH M KOTOpPBIE
MOTYT OBbITh HCITOJIb30BAHBI B KAYECTBE MPOMEKYTOUHBIX COCAMHEHUH ISl TIOyYeHUsI, W/
ouuCTKH coenuHeHni Gpopmysl I, popmynsl I-A, popmyer 11, popmyast 111, popmyner IV umm
dopmynbl V, u/unu 1is pa3ieneHusl SHAHTHOMEPOB coennHeHni Gopmydsl I, hopmyner I-A,
dopmyst 11, popmyer 111, popmynst IV unn popmyner V.

Tepmuna «papmaneBTHUYECKH TpUeMIieMasl COJb» OTHOCHTCS K OOBIYHOHM COJH
NPUCOEANHEHUS] KUCJIOTBl WM OCHOBAHHS, KOTOpash COXpaHsAeT OHOJIOTHYECKYIO
3¢ exTUBHOCTE U CBOICTBA coenuHeHud dopmydsl (I) 1 koTopas MOXeT OBITh MOJyYeHa C
MOMOIIBIO TOAXOMALINX HETOKCUYHBIX OPraHUMYECKHX WM HEOPraHWYeCKUX KHUCJIOT WU

OpPTaHUYECKUX HJIM HCOPraHUYCCKHUX OCHOBaHMIA. HpI/IMepr coJieit MNPUCOCAUHEHUSA KHCJIOT
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BKJIFOYAIOT COJIM, TMOJYYEHHbIE M3 HEOPraHMYECKHUX KHUCIIOT, TaKMX KaK COJIsIHAs KHUCIIOTa,
OpOMHUCTOBOZIOPONIHAST ~ KHUCJIOTA, HOAMCTOBOAOPOAHAS  KHCJIOTA, CepHAas  KHCJIOTa,
cynbaMuHOBasE KUCNOTa, pocopHast KUCIOTA, a30THAsI KUCJIOTA U XJIOPHAs KUCJIOTa, HO HE
OrPAaHUYMBAIOLINXCS UMM, U TOJIYYEHHBIE U3 PA3IMYHBIX OPraHUMYECKUX KHCJIOT, TAKUX KaK
YKCYCHasl KHCJIOTa, INPOIMOHOBAs KHCJIOTa, OEH30HHAs KHUCJOTA, IJIMKOJIeBas KHCIOTa,
(beHHITyKCyCHAsI KUCIIOTA, CAUIMIIOBAsI KUCJIOTA, MAJIOHOBAsI KMCJIOTA, MAJIEMHOBAs KHCJIOTA,
OJIEMHOBAsl KHCJIOTa, IaMOBAasi KUCJIOTAa, NAJIbMUTHHOBAs KHUCJIOTA, OEH30JICYJIb(POHOBAS
KUCJIOTA, TOJNYOJICYJIb()OHOBAS KHUCIOTA, METAHCYJIb(OHOBAsI KHCJIOTA, IIABEJeBast KHCIOTA,
BUHHAs KHCJIOTA, SIHTApPHAs KHUCJOTA, JIMMOHHAS KHUCJIOTA, sOJIOYHAsi KUCJIOTA, MOJIOYHAs
KUCJIOTA, TJIyTAMHUHOBAsE KHUCJIOTa, (ymapoBas KHCIOTa W TOMY MONOOHBIX, HO HeE
orpaHu4MBarOIUXCcsi uMu. IIpumepamu coneil NpuCOeANHEHUsT OCHOBAHUN SIBJISIFOTCSL COJIH,
NIOJIyYE€HHBIE U3 THAPOKCHIOB AMMOHHUS, KAJIHsA, HATPHUS U UETBEPTHUHOTO AMMOHHMS, TAKUX KaK
TUAPOKCHII TETPAMETUIAMMOHHMSA. JTH COJHM YacTO TMPOSABISIIOT Oosee OmaronpusiTHbIe
CBOHCTBAa PaCTBOPHMOCTH, Y€M COCAMHEHUS, MCIIONb3yeMble Ul UX TONYYEHHs], U TO3TOMY
OHHU OoJiee MOAXOAAT JJIsl UCIIOJB30BAHUS B MPUTOTOBJIEHUH PA3JIMYHBIX (PapMaleBTUYECKHX
IpenapaTos.

Crnenyer Tak)e MOHUMATh, 4TO coennHeHus ¢popmydsl I, popmynsl I-A, popmysr 11,
dopmyast 111, popmynst IV unu ¢opmynsl V nnm ux comm MOryT ObITh BbIIETIEHBI B (hOpMe
COJIbBATOB, M, COOTBETCTBEHHO, YTO JIFOOOH TakoW CONbBAT BXOAUT B OOBEM HACTOSIIETO
u3oOperenuss. Hampumep, coemmHenuss ¢opmyinsl [ M uX COMM MOIyT CylIeCcTBOBaTh B
HECOJIbBATUPOBAHHON, a TAaKXKe B COJbBATHPOBAaHHON (Qopmax ¢ (apManeBTHUECKH
NPUEMJIEMBIMU PACTBOPUTEIISIMH, TAKIMH KaK BOJA, STAHOJ U TOMY NMOJOOHBIMU.

TepmuH «CONbBAaT» OTHOCHTCS K HEKOBAJCHTHBIM CTEXHOMETPHYECKHUM  HJIH
HECTEXHMOMETPHUYECKUM KOMOHMHALIUSM PACTBOPHUTENS M PACTBOPEHHOTO BEINECTBA. 1epMUH
«TUIPAT» OTHOCUTCS K HEKOBAJCHTHBIM CTEXHMOMETPHUYECKUM HJIH HECTEXHOMETPUUECKUM
KOMOMHAIMSAM BOIBI M PAaCTBOpEHHOro BemecrBa. Hampumep, coenmuaeHus ¢opmyisl I
dopmynsr I-A, dopmynsr I, dopmynsr III, opmynsr IV wumm dopmynsr V. wmmm ux
dapManeBTUYECKH TMPHEMJIEMbIE COJNIM I TOJUMOP(BI MOTYT CYyLIECTBOBaTh B
HECOJIbBATUPOBAHHOH, a TaKke B COJbBATHPOBaHHOW (opMax ¢ ¢apMaleBTUIECKH
NPUEMJIEMBIMU PACTBOPUTEINSIMH, TAKIMU KaK aHHU30JI, AUXJIOPMETaH, TOJyol, 1,4-mTHOKCcaH,
BOJIa 1 TOMY ITOTOOHBIX.

IIpensoskeHHbIE 31€Ch COSAMHEHNSI MOTYT COAEPIKATh OIMH MM OOJiee UeM OJTMH LIEHTP

ACUMMETPUU U ITO3TOMY MOTYT OBITH MOJIYYCHBI U BbIACJICHBI B CMECHU U30MEPOB, TaKOM Kak
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paueMuuecKasi CMech, WJIM B SHAHTHOMEpPHO uucToi (popme. Hacrosimee wuzoOpereHue
BKJIFOYAET BCE MHANBHUIYAJIbHbBIE CTEPEON30MEPHI I TEOMETPHUYECKHE H30MEPhI COETUHEHNH T10
n300peTeHNI0 U UX cMmecu. MHauBuayanbHblE SHAHTHOMEPHI MOTYT OBbITh IOJYYEHBI
IOCPENCTBOM XHUPAJIBbHOTO pa3leleHUus WIN C HCIOJb30BAHHEM COOTBETCTBYIOLIETO
SHAaHTHOMepa B cHHTe3e. CBSA3M C aTOMOM yIJIeposia B COENNHEHUSX 110 U300PETEeHUI0 MOTYT
ObITh M300paXKeHbI 37eCh C MCIOJIb30BAHHEM CIIONIHON JIMHUU (=), MpsSIMOIl *KUPHOH
YepThI (==), IPSMOI MyHKTHPHOM YepPTHI (), CIIJIOIIHOTO KJIMHA (—==) WJIA MyHKTHPHOTO
kamHa  (covo). HMcnonmb3oBaHME  CIUIOMIHON  JUHMM  JUIsE  OOO3HAuUEHUs] CBsI3eH C
ACHMMETPUYECKMMH aTOMaMH yIJIepoAa O3HA4yaeT, YTO BKJIOYEHBI BCE BO3MOXHBIE
CTepeon30oMephl (HalpUMep KOHKPETHbIE SHAHTHOMEPHI, PALlEMUYECKHE CMECH M TaK Jaliee)
npu 3TOM aroMme yriiepoaa. Mcmonp3oBaHue nuOO MPsIMON KUPHOW YepThl, JIUOO MpsIMON
NYHKTUPHOM 4YepThl TpPEAHA3HAYeHO IJIsi OOO3HAYEHHS OTHOCUTENIbHOW CTEPEOXHMUU.
Hcnonp3oBannue nuUOO CIUIOIIHOTO KJIMHA, JHOO MYHKTHPHOTO KJIMHA NPEAHA3HAYEHO IS
oOo3HaueHnss aOCOMIOTHOH crepeoxumuu. [nst packpeiteix B Ilpumepax coenuHEHHH,
cofepyKalMx ONWH WM Ooyiee 4eM OAMH CTEPEOLICHTpP, €CIM He ITOKa3aHa KOHKPETHas
CTEPEOXMMHUS], TIOAPA3YMEBAETCs, YTO COEAWHEHHE BKIIIOYAET CMECh CTEPEOU30MEPOB.
Hcnonb3yeMelii 31€Ch TEPMUH «CTEPEOLIEHTP» OTHOCHTCS K aToMy € Tpems uiu Oonee
Pa3HBIMH 3aMECTUTEIISIMH, T7I€ IEPECTAHOBKA JIBYX M3 3TUX 3aMECTHTEJIEH IPUBOAUT K IPYTOMY
crepeousoMepy. IIpuMephbl BKIIOUAIOT Sp° (TeTpasApuyecKuil) aToM yriepoia, MMEoIuii
YeThIpe Pa3IMYHbIX 3aMECTUTEJISI, HO HE OIPAHUYNBAIOTCS STUM.

Coenunenusi popmynsl I, dopmynsr I-A, dopmynsr II u dopmynsr III moryT
CYIIECTBOBATh B pa3HBbIX I'€OMETPUYECKUX H30MepHbIX (opmax. Kpome Toro, HekoTopbie
coenunenust gopmynsl I, dopmynsr [-A, ¢opmynsr II, ¢popmynsr I, dopmynsr IV wumm
¢dopmyIbl V MOTYT comep:kaTh OIMH WK O0Jiee YeM OAMH aCHMMETPUIECKHH LISHTP, TO3TOMY
CYIIECTBYIOT B CTEPEOU3OMEPHBIX M AHACTepeoMepHbIX (opmax. TepMHuH «cTepeon3omMep»
O3Ha4YaeT COeMHEHHEe, KOTOPOe MMEET UACHTUYHYI0 MOJIEKYJIIPHYIO CBSI3HOCTh U KPAaTHOCTb
CBsi3€ii, HO OTJIMYAOIIEEeCs PACIIONOKEHUEM €TI0 aTOMOB B IIPOCTpaHCTBe. Bee 3Tu coenmaeHus,
TaKW€ KaK YUC-U30MEPBl, MPAHC-U30MEPBI, TUACTEPEOMEPHBbIE CMECH, paleMarThl,
HepaleMUIeCKHe CMECH YHAHTHOMEPOB, 10 CYIIECTBY YUCThIE U UUCThIE YHAHTHOMEPHI BXOZIST
B 00BeM M300peTeHns. B 0THOM BOIUIOIIEHUH 10 CYIIECTBY YUCThIE SHAHTHOMEPHI CONEPKaT
BILIOTH 110 5% (Macc.) COOTBETCTBYIOLIErO NMPOTHBOIOJIOXKHOIO >HaHTHOMepa. B omHOM
BOIUIOIIEHHUH IO CYLIECTBY YHCThIE HSHAHTHOMEpPHI conmepikar BIUIOTH a0 2% (Macc.)

COOTBETCTBYIOLIETO IMPOTHUBOIOJIOKHOI'O SHAHTUOMEDPA. B onnom BomiomeHuu mno CyLIE€CTBY
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YUCTBIE OHAHTHOMEpPBI  conmepkaT BIUIOTH 10 1% (Macc.) COOTBETCTBYIOLIETO
IPOTHUBOIOJIOXHOTO SHAHTHOMEPA.

Ontuyeckne H30Mepbl MOTYT OBITh TOJYYEHbI IOCPENCTBOM  pa3feNieHHs
paLeMUYecKuX CMecei M3BECTHBIMHU CIOCO0aMH, HampuMep ¢ HMCHOJIb30BAHHEM ONTHYECKU
AKTMBHOW KHCJIOTBI WJIM OCHOBaHHUSI C OOpa3OBaHHMEM JANACTEPEOU3OMEPHOM COJNU HIIH
NOCPEICTBOM  O0Opa3oBaHMsI KOBAJEHTHBIX JauactepeomepoB. Ilomxopsique KHUCIOTBI
BKJIFOYAIOT, HAMPHMEpP, BUHHYIO KHCJIOTY, AUALCTHJIBUHHYI KHCJIOTY, ITUOCH30WJIBHHHYIO
KUCJIOTY, JIATOJTY OUJIBUHHYIO KHUCIIOTY u kaM(popcyibHOHOBYIO KHCJIOTY.
Jlnactepeon3oMepHbIe CMECH MOTYT ObITh pa3ziesieHbl HA MHAWBUAYJIbHbIC THACTEPEOMEPHI Ha
OCHOBaHMH WX (PM3MUYECKUX W/ MM XUMHUYECKUX pa3jHydil Ccroco0aMH, HW3BECTHBIMHU
CHEeLUAIMCTaM B JIAaHHOHW OOJIACTH TEXHUKH, TAKIMH Kak Xpomartorpadus win GpakiuoHHas
KpucTaym3anus. Jlanee ONTHYECKH aKTHBHbIE OCHOBAHUS I KHCJIOTHI BBICBOOOXKIAIOT M3
pa3leNeHHBIX AUACTEPEON3OMEPHBIX Cojel. Pa3nndnble crOCOOBI pa3meneHHus ONTHYECKUX
M30MEPOB BKIIFOYAIOT XHPAJIBHYIO XpomaTorpaduio (Hanmpumep XHUPAIbHYIO KOJOHOYHYIO
BDXX), BO3MOKHO HCIIONB3YEMYIO ¢ JePUBATU3AIMEH C LIEJbI0 MAKCUMU3ALUN Pa3ICTICHHS
sHaHTHOMepOB. CooTBercTByrOmUe XupaibHble BIXKX-KOMOHKM mpeAcTaBisiIOT CcOOOMH
kosnoHku Diacel, Takue kak xojmonkn CHIRALPAK wnmn CHIRALCEL, koropbie coriacHO
OOBIYHOH NMpaKTHKE MOTYT ObITh BBIOpaHBI MO skenaHuto. Ecnu aTo nenecooOpasHo, Takke
MOTYT OBITh MCIIOJIb30BaHbl (pepMEHTATHUBHBIE pa3/ieNieHNs, IPOBOANMbBIE C JepUBaTH3ALMEH.
Onrtuueckn aktuBHbIE coennHeHus: ¢popmyisl I, Gopmynsr I-A, dopmyinsr II, popmyasr 111,
dopmyaet IV mnu Gopmynsl V MOryT ObITh Takke MOJTYYEHBI C HCIOJIb30BAHUEM ONTHYECKH
AKTUBHBIX HMCXOIHBIX BELIECTB MOCPEACTBOM XHPAJIbHOTO CHHTE3a B PEAKLIMOHHBIX YCIOBHUSIX
0e3 paLeMHu3auu.

Taxoke BKITFOYEHBI COJTH MPUCOETMHEHUS KUCJIOT HJIH COJIM MMPUCOEINHEHHSI OCHOBAHUH,
B KOTOPBIX MPOTHUBOHOH SIBJIIETCS] ONITUYECKU aKTUBHBIM, Hanmpumep, D-nakrat uinn L-nmu3u,
UM paueMudeckum, Hanpumep, DL-taptpat unu DL-apruaun.

ITpu kpucrauMzanuu JrOOOro paremMara BO3MOXKHBI KPUCTAJUIBI JIBYX Pa3JIMYHBIX
TunoB. IlepBelil THI mpencTaBiseT COOOH YNOMSHYTOE BBIIIE PALleMHYECKOE COCTUHEHUE
(MCTUHHBII pameMar), B KOTOPOM OOpa3yercsi OfHa TOMOTreHHas ¢opma KpHucTaja,
cozeprkamiasi o0a HAHTHOMEPa B 3KBUMOJLIPHBIX KOJIHM4YecTBaX. BTOpoil Tum mpencrasisier
cO0OH paLeMHYECKYI0 CMECh MII KOHTJIOMEpAT, e ABe (POPMBI KPUCTAIIOB OOPa3yrOTCs B

SKBUMOJIFIPHBIX KOJIMYECTBAX, KaxKAaast U3 KOTOPBIX COACPIKUT OAUH SHAHTUOMED.
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CoenuHeHus: Mo N300PETEHUIO MOTYT IPOSIBIIATH SIBJICHUS] TAYyTOMEPUH U CTPYKTYPHOU
nzomepun. Hampumep, coequHEHHs MOIYT CYIIECTBOBATh B HECKOJBKUX TayTOMEPHBIX
¢dopmax, BKIIFOYAs €HOJNbHYIO U UMHHHYIO (OpMy, a TaKKe KeTO- U €HaMUHHYIO (opmy, H
reoMeTpHUecKre M30Mepbl U UX cMecH. Bce Takme TtayTomepHble (OPMBI BXOAST B 00BEM
coenmuHeHuil mo u3o0pereHmoo. TayTomepsl CyIIECTBYIOT B BHAE CMeceil KOMOMHALUH
TAyTOMEPOB B pacTBope. B TBepn0it popme 0ObIMHO mpeodriagaer OquH TayTOMep. XOTsI MOKET
OBITh OIMUCAH O/INH TAYyTOMEP, HACTOSIIIEe U300PETeHNE BKITFOYAET BCE TAYTOMEPhI COSAMHEHUI
MIPECTaBIEHHBIX (HOPMYI.

OObuHBIE  METOHNbI  TMOJYYEHHsI/BBIACICHUS  WHAMBUAYAIbHBIX  SHAHTHOMEDOB
BKJIFOYAIOT XUPAJIBbHBIA CHHTE3 U3 MOAXOISIIEro ONTHYECKH YHCTOTO MPEAIIECTBEHHUKA HITH
pa3nmeneHue pauemara (WIM pareMara COJH WM MPOH3BONHOIO) C HCIOJB30BAHUEM,
HampUMep, XUPATbHON XUIKOCTHOH Xxpomatorpaduu Bbicokoro nasinenus (OKXBJI) wmm
CBEPXKpUTHUECKOH (pronnHoi xpomatorpadpun (CPX).

ANbTEpHATUBHO, pauemMar (WM paleMUYeCKHH MPeIIIeCTBEHHUK) MOXKET OBITh
MOJBEPTHYT B3aUMOAEHCTBHUIO C MOAXOASIINM ONTHYECKN AKTUBHBIM COCTUHEHUEM, HaIlPHMED
CIMPTOM MWJH, B CJy4ae, KOIrZJa COEJUHEHHWE CONEPKUT KHCIOTHYIO WM OCHOBHYIO
IPYIIIHPOBKY, KHUCJIOTOH WJIM OCHOBAaHHEM, TaKUM Kak BHHHasg KHUCJIOTa WJIH
I-penmmrTunamun.  IlonmydeHHas nuacrepeoMepHasl CMeCh MOXET ObITb pasneseHa
HOCPEACTBOM XpomaTtorpadguu w/uian (QpakUUMOHHON KPUCTAJUIM3ALMK, U OAMH WM 00a
auacTepeousoMepa TMPEBpaLleHbl B COOTBETCTBYIOIIMI(e) YHCThIN(e) 3HaHTHOMEP(bI)
criocobamH, XOPOLIO U3BECTHBIMU CIIELUAIMCTY B JAHHOW 00JIACTH TEXHUKH.

XupasbHble COeTUHEHHS 10 U300pEeTEHUIO (M MX XHPAJIbHBIE MPEAIIECTBEHHUKH) MOTYT
OBITh TMOJIy4EHBI B SHAHTHOMEPHO 00OTraIeHHoH (opMe C UCTIONB30BAHUEM XpoMaTorpaduu,
obbruHo JXXXBJI, Ha acuMMeETpHUYECKOH CMOJie C TOABIKHOHM (has3oi, cocTosimeid u3
yIIeBOAOPOAa, OOBIYHO TenTaHa WJM TekcaHa, coxepxauiero ot 0 mo 50% wuzomnponaHoda,
00bruHO OT 2 1m0 20%, u or 0 mo 5% ankumamuHa, 00bmHO 0,1% AgUATHIAMHHA.
KoHueHnTprpoBaHue 31r0eHTa 1aeT 000TaIleHHY0 CMEChH.

Crepeon3oMepHbIe KOHTJIOMEPAThl MOTYT OBITh pa3lesieHbl OOBIYHBIMH CIOCOOaMHU,
W3BECTHBIMH CIEIHAJIUCTaM B JaHHOW OOJNIACTH TEXHUKH, ¢M., Harpumep "Stereochemistry of
Organic Compounds" E.L. Eliel (Wiley, New York, 1994), packpbiTue KOTOpPOH BKIIFOYEHO
3/1€Ch TIOCPEICTBOM CCBUIKH BO BCEH MOJHOTE.

DHaHTHOMEpHAsI YUCTOTA COENMHEHHH, OMUCAHHBIX 3/1€Ch, MOXKET OBITh BbIPAKEHA B

BUJI€ SHAHTHUOMEPHOTro M30bITKA (€€), KOTOPBIH yKa3blBae€T HAa CTENEHb, B KOTOpPOH obpasen
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COZEP’KUT OIMH 3HAHTHOMEP B OOJBIIMX KOJHYECTBAX, 4eM Jpyroi. Pamemmueckas cmech
umeet ee 0%, B TO BpeMsl Kak OTAEJbHbIN MOJHOCTBIO YNUCTHIM 3HaHTHOMEp uMmeeT ee 100%.
TouHo Tak ke quacrepeoMepHasi YUCTOTa MOXKET OBbITh BBIPAXKE€HA B BHUJIE AMACTEPEOMEPHOTO
u30bITKa (de).

CoenunHeHus: 1O M300PETEHUIO MOTYT IPOSIBIISITH SIBJIEHHS TAYTOMEPHH U CTPYKTYPHOI
nzomepuu. Hampumep, coenuHeHHsT MOTYT CYLIECTBOBATh B HECKOJBKHUX TayTOMEPHBIX
(opmax, BKIIFOYAsi €HOJIbHYIO U UMHHHYIO (OpMY, a TaKKe KeTO- M €HaAMUHHYIO (opmy, u
reoOMeTpUYECKHe M30Mephl U uX cMmecH. Bce Takue TtayromepHble (pOpMBbI BXOISIT B 00BEM
coeMHEHUl To wu300pereHnro. TayToMepbl CyIIECTBYIOT B BUAE CMecell KOMOWHAIUH
TayTOMEPOB B pacTBope. B TBepnoii popme 0ObuHO peodiianaet oguH TayToMep. XOTS MOXKET
OBITH OIMMCAH OINH TAYTOMEP, HACTOSIIIEE N300PETEHNE BKITFOYAET BCE TAYyTOMEPHI COSAMHEHUI
MPEICTaBICHHBIX (HOPMYJI.

Kpome Toro, HEKOTOpbIE W3 COENMHEHHWH IO H300pPETEHHI0 MOTYT OOpa3OBBIBATH
aTpPOIIOM30MeEPHI (HAIpUMep, 3aMeleHHble OUapuiIbl). ATPONOU30MEPHI MIPEACTABISIFOT COOOH
KOH(POPMALIMOHHBIE CTEPEON30MEPBI, KOTOPBIE BOSHUKAIOT, KOTA BPAIlleHHEe BOKPYT MPOCTOM
CBI3M B MOJIEKyJle MPEAOTBpAIlaeTCsl WM 3HAYUTENbHO 3aMeUIAeTCs B pe3yjbTare
CTePHUECKUX B3aUMOIEHWCTBUI C APYTUMH YaCTSAMH MOJIEKYJbl, & 3aMECTHTENIH Ha O0OMX
KOHIIAX 3TOM MNPOCTOM CBA3M HECHUMMETPUYHBbI. B3anMmHOE mpesBpalieHue aTponou3OMepOB
INPOMCXOAUT JOCTATOYHO MENJIEHHO, YTOOBI MX MOXHO OBLIO pPa3leuTb U BBIIEIHTH B
3aJaHHBIX YCIOBUSX. OJHEPreTUUeCKHi Oapbep Al TEPMHYECKOH paleMH3aLUdd MOXKET
OIPEAENATHCS] CTEPUYECKUMH MPEISITCTBUSMU JIs1 CBOOOJHOTO BPAIEHHs BOKPYT OJHOH HIIH
Oonee ueM OTHOM CBsI3H, 00pa3yIOIIEH XUPAIBbHYIO OCh.

Ecnu He oroBopeHO 0c000, BCE CCBUIKM 371€Ch HAa COCOUHEHUs MO H300PETEHHUIO
BKJIFOYAIOT CCHUIKM HA MX COJIM, COJbBAaThl, TUAPATHl U KOMILIEKCHI, a TaK)K€ Ha COJIbBATH,
TUAPATHl M KOMIUIEKCHI UX COJIeH, BKJIIOYAs MX MOJUMOP(QBI, CTEPEOH30OMEPbl U MEUYCHHBIE
M30TONAaMHU BapUAHTHIL.

CoenuHennsi Mo W300pPETEHUIO MOTYT CYIIECTBOBAaTh B (opMme (papMareBTUIECKH
NpUEMJIEMBIX COJIel, TaKUX KakK, HamnpuMep, COJM MPUCOEIUHEHUS KHUCIOT U COJU
MPUCOSNMHEHNST OCHOBAaHUN COEAWHEHWN OIHOW W3 MPEACTABIEHHBIX 37ech (hopmyL
Hcnonb30BaHHBIN 31€Ch TEPMUH «(papMaeBTUYECKU MPUEMIIEMast COJIb» OTHOCHUTCS] K TAKUM
COJISIM, KOTOPBIE COXPAHSIOT OHOJOTHYECKYI 3((EeKTUBHOCTD U CBOHCTBA HCXOIHOTO

coenuneHus. Ppaza «papmaneTudecku npuemiemMasi(ble) conb(u)", UCIOIb30BAHHAS 37€ECh,
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€CJI He OTOBOPEHO 0C000, BKIIIOUAET COJIM KUCJIOTHBIX HJTH OCHOBHBIX TPYIII, KOTOPbIE MOTYT
HPUCYTCTBOBATh B COSNUHEHUSX (POPMYJI, PACKPBITHIX 31€Ch.

Hanpumep, coenuHeHusi mo H300pETEHHIO, KOTOpPbIE SIBJISAIOTCS OCHOBHBIMU IIO
npupone, CrnocoOHbI  00pa3oBbIBaTH OOJBIIOE KOJUYECTBO COJIEH C  pa3IMYHBIMH
HEOPraHWYECKUMH M OPraHUYEeCKUMHU KHUCJIOTaMU. XOTS TaKHe COJIM JOJDKHBI OBbITh
bapManeBTHYECKH TPUEMIIEMbIMU [JIsi BBEIEHUS] KUBOTHBIM, Ha TPAKTHKE 4YacTO ObIBAET
JKeJIaTeNIbHO CHavajia BbIAEIUTh COEMHEHHE 110 HACTOSINEMY H300PETEHHIO U3 PEeaKHOHHOM
cMecH B Buae (papMaleBTHUECKH HEMPUEeMIIEMON COJIM M 3aTe€M MpOCTO IPEeBPaTHTh
TIOCJIETHIOK0 OOPATHO B COCMHEHNE B BU/I€ CBOOOIHOTO OCHOBAHHSI IOCPENCTBOM 00padoTKH
IIEJIOYHBIM PEAreHTOM, M 3aTeM MPEBPaTHThb TMOCHefHee CBOOOAHOE OCHOBAHHE B
(papMaLeBTHYECKH MNPUEMJIEMYIO COJIb MPHUCOeOUHEHHs KHUCIOThL CONU MPHCOEIMHEHHS
KHCJIOT OCHOBHBIX COEIMHEHHH M0 HACTOALIeMY H300PETeHHI0 MOTYT OBbITh MOJy4YEHBI
MOCPEACTBOM 00pabOTKH OCHOBHOTO COEAMHEHHUS MO CYIIECTBY 3KBUBAJCHTHBIM KOJHUECTBOM
BBIOpPAaHHOW HEOPTAaHUYECKOH MIIM OPraHUIECKOH KUCIIOTHI B CPeie BOIHOTO PACTBOPHUTEIS HITH
B MOIXOJSINEM OPraHHMYECKOM pPaCTBOPHTENIe, TAKOM Kak MeTaHOJN WM 3TaHojd. Ilocie
BBIMTAPUBAHUS PACTBOPUTEJIS MONYYAIOT TpeOyeMyI0 TBepaYIO cob. TpebyeMyro KHCIYIO COlb
TaK)kKe MOXKHO OCaIUTh U3 PacTBOpa CBOOOJHOrO OCHOBAHUS B OPTaHMYECKOM PACTBOPUTEIIE
MOCPENICTBOM J00AaBJICHHS K PACTBOPY COOTBETCTBYIOLIEH HEOPTaHIMUECKOH UITH OPTaHUYECKOM
KHCIIOTBI.

Kucnotsl, KOTOpble MOTYT OBITH HCIIOIB30BaHBI AJISI TMOJNYYEHUS (hapMaLeBTHYECKH
NPUEMJIEMBIX COJIEH MPUCOESAMHEHUS] KUCJIOT TAKUX OCHOBHBIX COEIUHEHHUH, MPEICTaBISIOT
co00# KHCJIOTHI, KOTOpbie OOPa3yIT HETOKCHYHBIE COJIM MPHUCOEAMHEHHs KUCIIOT, TO €CTh
conu, copepkame (HapMakoJOrMYeCKHd MpUEMJIeMble AHHOHBI, TaKHE KaK THAPOXJIOPHUI,
rugpobpomun, ruapoionua, HuTpat, cynbdar, Oucynbdar, docdar, kucasii docdar,
M30HUKOTHHAT, aleTaT, JIAKTAT, CATUIMJIAT, [IUTPAT, KUCIbIH [MTPAT, TApPTPAT, MAHTOTEHAT,
OutapTpar, ackopOaT, CyKIMHAT, MajeaT, T€HTU3UHAT, (ymapaT, IJIFOKOHAT, TJIOKYpPOHAT,
caxapar, (hjopMuaT, OEH30aT, TIyTaMaT, METaHCYJIb(POHAT, 3TAHCYJIbGOHAT, OEH30JICYIb(OHAT,
napa-ToayoJcyib(pOHAT U MamMoar.

[Tpumepsl coneli BKIFOYAIOT alleTaT, akpriaT, OeH30ycyibdoHaT, OeH30aT (Takol Kak
xjopOeH30aT, MeTHJIOEeH30aT, AUHUTPOOEH30aT, THUAPOKCUOEH30aT W METOKCHOEH30ar),
oukapOonar, Oucynbdar, oucynsdur, duraprpat, 6bopar, Opomun, OytuH-1,4-muoar, sxaerar
KaJIbLHsI, KAM3UJIaT, KapOOHAT, XJIOPU/, Kampoar, KanpuiaT, KIaByJaHaT, LIUTPaT, AeKaHOaT,

OUTUAPOXJIOpUA, nuruapodocdar, saerat, >AUCUIAT, 3CTONAT, 33WIAT, 3TUJIICYKIMHAT,
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dopmuat, ¢ymapar, IIOUENTAT, [JIIOKOHAT, TJyTaMaT, TJUKOJST, TJIUKOJWIAPCAHUIIAT,
rerTaHoar, reKCUH-1,6-11oart, reKCHIIpe30pIHHAT, THAPadaMuH, THAPOOPOMU, THAPOXJIOPHUL,
Y-TUAPOKCUOYTHpAT, HOAH, U300yTUPAT, M30THOHAT, JIAKTAT, JJAKTOOMOHAT, JIaypaT, Majar,
MajieaT, MaJIOHaT, MaHAaenar, Mme3wiat, Mmeradocdar, MeraHCynabHoOHAT, MeTUICYIb(DAT,
MoHoruapodochar, Mykar, Harcwnar, HadramuH-1-cynbdonar, HadranuH-2-cynbdoHaT,
HUTpAT, OJieaT, OKcajiaT, mamoar (3MOOHAT), MajJbMHUTAT, MAHTOTEHAT, (HEHUJIALIETATHI,
benunOytupar, ¢enwmponuonar, ¢ranar, ¢ochar/nudocdar, mNOIUraNTAKTypOHAT,
pOMNaHCyIb(POHAT, MPOMUOHAT, PONHoJaT, mupodocdar, mupocynbdar, camuuuiaT, creapar,
cybanerar, cyOepar, CyKIUHAT, CyJbdaT, cyibpoHaT, cynbpuT, TaHHAT, TapTpaT, TEOKJAT,
TO3WJIAT U BaJIepaT, HO HE OTPAHUYHBAIOTCS] UMH.

HNnmoctpaTuBHBIE NPUMEPBI MOAXOMSIIMX COJEH BKJIKOYAIOT OPraHUYECKUE COJIH,
MOJIYYCHHBIE W3 AMHWHOKHUCJIOT, TAaKHUX KaK T[JIMOUWH W apruHUH, aMMHaKad, NEPBHUYHBIX,
BTOPHUYHBIX U TPECTUYHBIX aMUHOB U HUKIIMYECKUX aMUHOB, TAKUX KaK MUIICPUANH, MOp(I)OJ'II/IH
U NUINEPA3HUH, U HECOPTAHUYCCKUE COJIM, MOJIYHYCHHBIC U3 HATPHUsA, KaJbLUA, KaJlusd, MarHHs,
Maprasia, >keyues3a, Meau, IMHKa, aJJFOMAHHUS U JIUTH.

CoenuHeHus: O M300PETEHUIO, KOTOPbIE BKJIIOYAIOT OCHOBHYIO TPYIIUPOBKY, TAKYIO
KaK aMUHOTPYIIIa, MOTYT 00pa30BbIBATh (hapMaLEBTHUECKU PHUEMJIEMbIE COJIU C Pa3THYHBIMU
AMHWHOKHUCJIOTAMHU B JOIIOJHEHUE K KUCJIOTaM, YIIOMSAHYTbIM BbILIC.

AJNBTEpPHATUBHO, MOJIE3HbIE COSAUHEHHUS, KOTOPbIE SIBJISIFOTCS KUCJBIMU 1O MPUPOJIE,
MOTyT OBbITh CIOCOOHBI O0pPa30BBIBATH OCHOBHBIE COJIM C PA3IMYHBIMU (PapMaKOIOTHYECKH
NpUEMJIEMbIMU KaTHOHaMH. [IpuMepbl Takux coJiell BKJIFOYAKOT COJMH  LIEJOYHBIX HJIH
IIEJIOYHO3EMETbHBIX METAJIIOB U, B YaCTHOCTH, COJIM HATPHS U Kasiust. Bee 3TH conu nosty4aroT
OOBIYHBIMH CTIOCO0AMU. XUMHUYECKHE OCHOBAHUSI, KOTOPbIE HCIIOJB3YIOT B KAYECTBE PEareHTOB
AJ IOJIy4Y€HUA (bapMaL[eBTI/ILIeCKI/I MPUEMIIEMBIX OCHOBHBIX coieil 1o HaCTOALIEMY
U300pEeTEeHNI0, MPENCTABIISIIOT COO0I OCHOBaHMSI, KOTOPbIe 00Pa3yIOT HETOKCUYHbIE OCHOBHbIE
COJIK C KUCJIBIMU COENUHEHHUAMU MO HACTOAIIEMY OIMMUCAHUIO. OTH conu MOTyT 6bITb TMOJTy4YCHbI
JEOOBIM TOIXOASIIUM CHOCOOOM, HApUMep MOCPENCTBOM OOpabOTKH CBOOOIHOW KHCJIOTHI
HEOPTaHUYECCKHUM WUJIN OPTaHUYCCKUM OCHOBAHUECM, TAKUM KaK aMHUH (HepBH‘{HbIﬁ, BTOpH‘IHbeI
WM TPETHYHBIH ), THAPOKCUAOM LISJOYHOTO METaIa WK THAPOKCHIOM IIeIOYHO3EMEIbHOTO
MeTajyla WIH TOMY IOAOOHBIM. ODTH COJHM TaKK€ MOTYT OBITh ITOJIyY€HBI MOCPEICTBOM
00pabOTKM COOTBETCTBYIOIMX KHCJIBIX COCJHHEHHI BOAHBIM PAaCTBOPOM, COAEPIKALIHM
Tpedyembie (papMakoOJOrHIeCKH MPHEeMJIEMble KAaTHOHBI, U 3aT€M IOCPEICTBOM YITapUBAHUS

MOJYYEHHOIO pacTBOpa AOCyXa, MNPEANOYTUTENBHO NpPU MNOHWKEHHOM JIaBJIEHUH.
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AJNbTepHATUBHO, OHU TAaK)K€ MOTYT OBbITh MOJYYEHbI TOCPEACTBOM CMELIMBAHUS PACTBOPOB
KUCIIBIX COEMHEHUIl B HH3INUX CIUPTaX M TPeOyeMOro ajkoKCHAa LIeIOYHOr0 MeTajlia
BMECTE U 3aTeM ITOCPEICTBOM YIIAPHBAHUS MTOJYYEHHOT'O PACTBOPA JOCYXa TAKUM ke 00pa3om,
KaK ONKCAHO BbIlle. B 1000M ciydae MpearnouTHTENbHO HCIOIb30BaTh CTEXHOMETPUIECKHE
KOJIMYECTBA PEareHToB, 4YTOOBI O0ECHednTh MOJHOTY B3aMMOIEHCTBHS M MAaKCHMAJbHbIC
BBIXOJIbI TPEOYEMOT0 KOHEYHOTO MPOYKTA.

XUMHUYeCKHEe OCHOBaHMsI, KOTOPbIe MOTYT ObITh HCIIOJb30BAaHbI B KAYECTBE PEAreHTOB
sl monydeHus: (apMaleBTHYECKH [MPUEMIIEMbIX OCHOBHBIX COJIEH COENMHEHHMH TI0
M300pETEeHUI0, KOTOPBIE SIBJISIFOTCS KUCIBIMH IO MPUPOJE, MPEACTABISIOT COOOH OCHOBAaHUS,
KOTOpbIe O00Opa3ylOT HETOKCHYHBbIE OCHOBHBIE COJM C TaKHMMH COEIAMHEHUsIMH. Takue
HETOKCUYHbIE OCHOBHBIE COJIM BKJIFOYAIOT COJIH, MOJYYEHHbIE M3 TaKUX (DapMakoJOrHYecKu
NpUEMJIEMbIX KaTHOHOB, KaK KaTHOHBI LIEJOYHbIX METAJJIOB (HAIpUMep Kalusl ¥ HATpHs) U
KaTHOHBI IIEJI0YHO3EMEJIbHBIX METAJIOB (HANPUMEp KaJbLMs U MArHus), aMMOHHIHbIE COJH
WIH BOAOPACTBOPHMbIE COJNM TPUCOSTUHEHHs] aMHHA, Takhe Kak N-MeTHIrTIOKaMUH
(MEerayMHH) U HU3LIME AJKAHOJIAMMOHHIHbIC M IPyrHe OCHOBHBIE COJH (hapMaleBTHYECKH
NPUEMJIEMbIX OPraHUYECKHX aAMUHOB, HO HE OTPaHUYMBAIOTCS] MU,

Takxke wmoryr ObiTh 00pa3oBaHbl MOJYCOJIM KHUCJIOT W OCHOBAHUH, HarpuMep
reMHCYJIb(aThl U TeMUKATbLIUEBBIE COJIH.

O630p momxomsmux coneit cm. B Handbook of Pharmaceutical Salts: Properties,
Selection, and Use by Stahl and Wermuth (Wiley VCH, 2002). CrnocoObl mony4eHus
(dapmaLeBTHYECKH INPUEMJIEMbIX COJIeH COEOMHEHWH 1o wu300pereHHI0 u  (GopMeI
B3aMMOIIPEBPALIAIOIINXCsI CONIEil 1 CBOOOTHBIX OCHOBAHUI M3BECTHBI CIIELMATUCTY B TAHHOM
00JIaCTH TEXHUKH.

Comu mo HactosimeMy H300pETEeHHIO MOTYT OBITh IOJIyYeHbl B COOTBETCTBHU CO
crocobamu, HM3BECTHBIMH CIELHAINCTY B JAaHHOW 00jacTH TexHuku. PapmaneBTHYECKH
npueMyieMasi CoJib COSAMHEHHH MO U300PETEHNIO MOXKET OBITh JIETKO MOJIyYeHa MOCPEACTBOM
CMEIIMBAHHs BMECTE PACTBOPOB COEOMHEHHs] M TpeOyeMOoW KHCJIOThl MM OCHOBaHHSI, Kak
nenecoodpasno. Conb MOXKET BBINANaTh B OCAJOK M3 pacTBOpa M MOXKeT ObITh coOpaHa
NOCPEACTBOM (DUIBTPOBAHUS MM MOXKET ObITh BBbIAEJIEHA MOCPEICTBOM BbIMAPUBAHHS
pactBoputensi. CTermeHb HMOHHM3AaLUH COJNM MOKET BapbHPOBAThCS OT  TOJHOCTHIO
MOHU3UPOBAHHOM 10 OYTH HEMOHU3UPOBAHHOM.

CrenmanucraM B JaHHOH OONACTH TEXHUKU OyHET MOHSATHO, YTO COENMHEHHs IO

n300peTeHn0 B ¢opMe CBOOOAHOTO OCHOBAHMS, MUMENOI[HE OCHOBHYIO (DYHKIIMOHAJIBHYIO
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IPyIIy, MOTYT ObITh MPEBPAILEHBI B COIU MPUCOSIMHEHUs] KUCIOT MOCPEACTBOM 00paboTku
CTEXMOMETPUUECKUM H30BITKOM COOTBETCTBYIOIIEH KHCIOTH. CONM MPUCOSAMHEHHST KUCIIOT
COENMHEHUI MO M300PETeHHI0 MOTYT ObITh MOBTOPHO MPEBPALICHbI B COOTBETCTBYIOLICE
CBOOOJHOE  OCHOBAaHME MOCPEACTBOM  OOpabOTKH  CTEXHOMETPUYECKHM  H30BITKOM
HNOAXOASALIEr0 OCHOBAHMS, TAKOrO Kak KapOOHAT KaJusl WM THAPOKCHI HATpHs, OObIYHO B
NPUCYTCTBHH BOJAHOTO PACTBOPUTENIS U TpU TemmepaTtype ot npudbmusutensHo 0°C no 100°C.
dopma cBOOOIHOTO OCHOBAHHSI MOKET OBITh BBIZENICHA CTAHIAPTHBIME CIOCOOAMH, TAKUMHU
KaK 3KCTPaKLHUsl OPraHUYeCKUM pacTBoputesieM. Kpome TOro, coiu npuUCOeqHHEHHs KUCIOT
COENUHEHUI MO M300PEeTeHHI0 MOTYT OBITh B3aUMO3aMEHsSEMbl 32 CYET HCIOJIb30BAHHUS
NPEUMYIIECTBA PA3IMYHON PACTBOPUMOCTH COJIEH, JIETYUECTH WM KHCIOTHOCTH KUCJIOT HJIH
nyTeM OOpaOOTKU COOTBETCTBYIOIIE HArpy:KEHHOW MOHOOOMEHHOU cmoioi. Hanmpumep, Ha
OOMEH MOJKET MOBJIMSITh B3aMMOJCHCTBUE COJIM COSAMHEHUH MO M300pETEHHI0 ¢ HEOObIINM
CTEXMOMETPUUECKUM H30BITKOM KHCIIOTHI ¢ Oosiee Hu3kuM pK, 4eM y KUCIIOTHOTO KOMITOHEHTa
HCXOIHON COJIM. DTO MpeBpaIleHne OOBIYHO MPOBOISAT NP TEMIEPATYPe OT NMPUOIH3UTEITBHO
0°C o TOYKM KUIEHHUS] PACTBOPHUTEJS, UCIIONb3YEMOrO B KayeCTBE CPENbl IJisi MPOBENSHHS
5Toil mpoueaypsl. [TonoOGHbBIe OOMEHBI BO3MOKHBI C COJSIMHM MPHCOCIUHEHUs] OCHOBAHHI,
OOBIYHO MOCPEICTBOM MPOMEKYTOYHOTO 00pa3oBaHus (GOPMbI CBOOOTHOTO OCHOBAHHSI.

CoenuHeHus: Mo M300PETEHUIO MOTYT CYIECTBOBATh KaK B HECOJIbBATUPOBAHHOMN, TaK
U B COJIbBATHPOBaHHON (opmax. Korna pacTBoputess WM BOAA MPOYHO CBA3AHBI, KOMILIEKC
OyneT IMeTh YeTKO ONpPENEeIeHHYI0 CTEXHOMETPUIO HE3aBUCHMO OT BiiaxkHOCTH. O1HaKO Koraa
PacTBOPUTENh MJIM BOJA CIa00 CBsI3aHbI, KaK B KAHAJBHBIX COJbBATAX M IMIPOCKOIMMYECKUX
COENMHEHUSIX, COMep KaHie BOIbI/PACTBOPUTENsSI OYET 3aBHCETh OT BJIAKHOCTH M YCJIOBHIA
cylikd. B Takux ciydasix HecTeXxuoMeTpusi Oyner HOpMOi. TepMHH «COJbBATY» UCIOIB3YIOT
371€Ch JJIs1 OMUCAHUS MOJIEKYJISIPHOTO KOMILIEKCA, COAEPIKAIEer0 COETMHEHHE 110 U300PETEHHUIO
U OfHy wiu Oojiee 4eM OAHY MOJIEKYJy (papMaleBTUYeCKH MPUEMIIEMOTO PacCTBOPHUTEIIS,
Hanpumep 3TaHona. TepMHUH «TUApAT» HCIOAB3YIOT, KOTJa PAaCTBOPUTESIEM SIBJISIETCS] BOJA.
dapMalieBTHUECKH TNpPUEMJIEMble COJbBATBI B COOTBETCTBHH C HM300peTE€HHEM BKJIOYAIOT
TUAPaThl M COJIbBATBHI, B KOTOPBIX PACTBOPUTENb KPUCTAJUTH3ALUN MOXKET ObITb H30TOIHO
3amerneHHbIM, Hanpumep D»0, ds-anietoH, de-DMSO (numertuncynbhokcun).

Uzo0peTeHne Takke OTHOCHUTCS K  IPOJICKApCTBaM  COENMHEHuH  (opmy,
NPENCTABICHHBIX 37ech. TakuM 00pa3oM, HEKOTOpble MNPOU3BOAHBIE COEIMHEHUH IO
n300peTeHNI0, KOTOphle camu 1o cebe MoryT oOsanaTh HEOONbLIONH (hapMaKOJIOTHIECKOU

AKTUBHOCTHbKO HWJIM HE HMETh €€, NPHU BBCACHUU MALIUCHTY MOIYT OBITh MpEeBpALLCHbI B
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COEAMHEHUs] MO M300PETEeHHI0, HAIpUMep IMOCPENCTBOM THIPOJIUTUYECKOTO PACIIETUICHHUS.
Takne npou3BOAHBIE HA3BIBAIOTCA «IIposiekapcTBamMu». JlonmonHuTenbHas HHpOpMaLus o
NPUMEHEHUH NIPOJIEKapCTB MOKeT ObITh HalineHa B ‘Prodrugs as Novel Delivery Systems, Vol.
14, ACS Symposium Series (T Higuchi and W Stella); ‘Bioreversible Carriers in Drug Design’,
Pergamon Press, 1987 (ed. E B Roche, American Pharmaceutical Association), u Guarino, V R;
Stella, V.J.: Biotech Pharm. Aspects 2007 5 (Pt2) 133-187, packpbITHs KOTOPBIX BKJIFOYEHBI
371€Ch MIOCPEACTBOM CCBIJIKH BO BCEH MX MOJHOTE.

B onHoMm Bomtomenuu coenuaenue gopmyiet I, popmysl I-A, popmyst 11, popmyist
1, popmyast IV unmu popmynsl V npencrasisier codoii coennnenue, Beidpannoe u3 [Ipumepon
1-164, wnu ero ¢papMaLeBTHUECKH PUEMIIEMYIO COJIb. B OTHOM BOIUIOIIEHHH COETUHEHUE 110
nrobomy u3 [Ipumepos 1-164 moxeT HaxoAUThCs B hOpMe CBOOOTHOTO OCHOBaHUs. B oqHOM
BOILIOLICHUH COenuHeHne no smodomy m3 Ilpumepo 1-164 moxker Haxomutbes B Gopme
KHCJION conu. B 0iHOM BOMIOLIEHNN HEKOTOpBIE coeauHeHus no Ipumepam 1-164 Beigenstor
B BHJIEe TPUPTOPALIETATOB.

CoenuHeHus1, PEASIOKEHHbBIE 3/1€Ch, MOTYT TaKXKe CONEPKaTh B HEXAPAKTEPHBIX IS
OKpY>KaroIel cpenbl MPOMOPLHMAX aTOMHbIE H30TOIBI Y OAHOTO UIIH OOJIee 4eM OTHOTO aTOMa,
KOTOPbIE COCTABILIIOT TaKHE COeNUHEHHs. 1O eCTh, aTOM, OCOOEHHO KOr/la OH YIIOMUHAETCS B
oTHoWeHUU coeauHenus Gpopmyunsl I, popmynsr I-A, popmyaer I, popmyast 111, popmymer IV
i GopMy bl V, COIEpKHUT BCe U30TOIBI U M30TOIMHbIE CMECH 3TOr0 aTOMa, JINOO MPUPOIHBIE,
100 MOJIyueHHbIE B Pe3yJIbTaTe CUHTE3a, THOO ¢ MPUPOAHBIM U30TOIHBIM COCTABOM, JHOO B
M30TONHO oboramenHoi gopme. Hanpumep, koraa ynmoMuHaeTcst BOAOPOJ, MOAPA3yMEBAIOT,
4T0 OH oTHOCHTCA K 'H, 2H, *H 1 ux cMecsM; KOria yIIOMUHAETCS yIIIepo, TTOAPa3yMeBaroT,
uyto oH oTHocurca k 'C, 2C, BC, YC wmmm ux cmecam; korma yIoOMHHAeTcss as3or,
MOAPa3yMeBaroT, 4To oH oTHocutcs K N, MN, N umm ux cMecsM; KOrma yImOMUHAETCS
KHMCIIOPO, MOAPAa3yMeBaroT, 4To oH oTHocutes k 10, 10, 190, V0, 80 unmn ux cmecam; u
KOT/Ia YIIOMUHAeTcst Top, TOAPa3yMeBatoT, uTo o otHocuTes K °F, F unun ux cmecam. Kax
OTMEUEHO BBIIIE, COETMHEHUS], MPEIJIOKEHHBIE 3/1€Ch, TIO3TOMY TaKXKe COAEPIKAT COETHMHEHUSI
C OHUM WU O0JIee YeM OTHUM M30TOIOM OHOTO WIIH 00JIee UeM OJTHOTO aTOMAa M HX CMECSIMU,
BKJIFOYAsl PAAMOAKTUBHBIE COCIUHEHMs, TIe OOUH WM Oojiee 4eM OJUH HEePaaHOaKTHUBHBIN
aTOM 3aMEHEH OIHHM M3 €ro pPaIuOaKTHUBHBIX OOOraleHHbIX H30TOonoB. CoenuHEHUus ¢
PamMOAKTUBHOW METKOW IIOJIE3HbI B KAueCTBE TEPANEBTUYECKUX AareHTOB, HalpuMmep
IPOTHUBOOITYXOJIEBBIX TEPANIEBTUYECKUX areHTOB, UCCIIEOBATEIbCKUX PEAreHTOB, HAIPUMEP

PEareHToB ISl aHAIU30B, U AUArHOCTUYECKHUX ar€HTOB, HAIIPUMED /71 VIVO BU3YAJIU3UPYOLINX
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areHToB. Bce M30TOMHBbIE BAPUAHTHI COENMHEHUH, MPEJIOKEHHbIX 371eCh, SIBJISIOTCS JIX OHU
pPaaMOAKTUBHBIMU HJIM HET, KakK IPEIIoJiaraloT, OXBAaTbIBAIOTCS OOBEMOM HACTOSIIErO
n3o0perenus. Hekoroprle MedeHble M30TOMAMH COEAMHEHMs MO M300pPETEeHHIO, HamphMep
COENMHEHHs, B KOTOpble BKJIFOYEHbI PaJMOAKTHBHBbIE MH30TOMbI, Takue kak °H u 'C,
UCTIONB3YIOT B aHATIM3AX PacIpeeIeHNs JJIEKapCTBEHHOTO CPEACTBA W/ UK CyOCTpaTa B TKaHsX.
Wsoronsl Tputhii, To ectb °H, u yrmepox 14, To ectb “C, sBnsroTcs Hambornee
NPEANOYTUTENIHHBIMU BCJIEACTBHE MPOCTOTHI MX MONy4YeHUs u oOHapykeHus. Kpome Toro,
3aMelnenne 6oee TSKENTbIME M30TOMAMH, TAKUMHU KaK AeiTepuii, To ecTb “H, MOXeT 1aBaTh
OTpeNeNIEHHbIE TEPANIEBTHYECKUE IIPEUMYIIEeCTBA, O0YCIOBICHHbIE OobIIel MeTaboINIeCKON
CTaOUJIBHOCTBIO, HAMTPUMED YBEJIMYESHHbBIN MEPUOJ MTOYBBIBEICHUS /11 ViVO UM YMEHbIIEHHbIE
TpeOOBaHMS K [O3HPOBKE U, CIIEIOBATENIbHO, B HEKOTOPBIX CIy4asixX MOXKET ObITh
NPEeANOYTUTEbHBIM. MedeHble H30TOMaMH COSIUHEHUs TI0 H300PETeHHI0 OOBIYHO MOTYT OBbITh
MOJTy4YeHbI TIPU POBEICHUN METOIUK, packpbIThix B Cxemax w/uin B [Ipumepax u crocobax
NIOJTyYeHHUS1, TPUBEACHHBIX HIIKE, TIOCPEICTBOM 3aMeIleH s HEMEUEHOTrO U30TOMAMH peareHTa
Ha MEUYEHBII H30TOMaMH PeareHT.

Uzo0pereHne Takke OTHOCHUTCS K  MpOJNIEKApCTBaM  COeNMHEHui  (opmy,
NPENCTABICHHBIX 37eCh. TakuM o00pa3oM, HEKOTOpble MPOM3BOAHbBIE COSIUHEHUH IO
n300peTeH0, KOTOphle camMu 1o cebe MOoryT oOnanath HeOOJNbLIONH (hapMaKOJOTHIeCKOH
AKTMBHOCTBIO HJIMI HE HMETh €€, NPH BBEACHUU IMALMEHTY MOTYT OBbITh MpPEBpAaIleHbl B
COEMHEHUs] TI0 M300pPETEeHHI0, HANpUMep MOCPEACTBOM THIPOJIUTHYECKOTO PACLIETICHUS.
Takue npou3BOAHbBIE HA3BIBAIOTCS «IposieKapcTBaMuy. JlomojaHuTeNnbHAs HHPOPMALHS O
NPUMEHEHUH MPOJIEKapCTB MOKeT ObITh HalineHa B ‘Prodrugs as Novel Delivery Systems, Vol.
14, ACS Symposium Series (T Higuchi and W Stella) u ‘Bioreversible Carriers in Drug
Design’, Pergamon Press, 1987 (ed. E B Roche, American Pharmaceutical Association),
PACKPBITHSI KOTOPBIX BKJIFOYEHBI 37I6Ch TIOCPENCTBOM CChIJIKH BO BCEH MX TOJHOTE.

[TponekapcTBa B COOTBETCTBHH C M300pETEHHEM MOTYT OBITh TOJYYEHbI, HAPUMED,
MOCPEACTBOM 3aMEHbI COOTBETCTBYIOIIMX (PYHKIMOHAJBHBIX TPYII, MPUCYTCTBYIOLIMX B
COENUHEHHUSIX MO  H300PETeHUI0, OMpPEAEJeHHbIMH  TPYIIHPOBKAMH,  H3BECTHBIMH
CMeLUaINCTaM B JAHHOW 00JIACTH TEXHUKU KaK IPOrPYIIHUPOBKUY, KaK OMHUCAHO, HATIPHUMED
B «Design of Prodrugs» H Bundgaard (Elsevier, 1985), packpsITie KOTOPOTro BKIFOUEHO 371€Ch
MIOCPEZICTBOM CCBIJIKH BO BCEH MOJHOTE.

Hekoropble HEOrpaHHUUYUBAIOLIME NPUMEPbl MPOJEKAPCTB COIJIACHO H300pETEHHIO

BKJIKOYAKOT!:
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(1) ecnu coenuHeHHe COAEPKUT (YHKLIUOHANBHYIO TpyHny KapOOHOBOH KHCIIOTBI
(-COOH), To ero cnoxubIi 3¢up, Hanpumep ¢ 3amenoit Bopopona (Ci-Cg)amkunom;

(2) ecnu coearHEHNE COAEPKUT CUPTOBYIO GyHKIMOHANBHYIO rpymmy (-OH), To ero
npoctoii 3¢up, Harpumep ¢ 3ameHol Bogopoaa (C1-Ce)alTkaHOMIOKCUMETHIIOM HITH TPYIIIOH
npocroro ¢pocdarHoro a¢upa; u

(3) ecnu coenuMHEHHE CONEPIKUT MEPBUYHYIO WM BTOPUYHYIO (PYHKIHOHAIBHYIO
amu”orpynny (-NH» win -NHR, rne R! npeacrasnsier codoit H), To ero amun, Hanpumep ¢
3aMEeHON OJHOTrO WM OOOMX aTOMOB BOAOPONA MOAXOASINEH MeTabONIMYeCKH JaOUIbHON
TPYMIION, TAKOW Kak aMu1, kapbamar, MoueBuHa, (ocoHaT, CyIb(POHAT U TaK Jaliee.

JIomOIHUTE IbHBIE TIPUMEPDI 3aMEHSIOLIMX TPYIMN B COOTBETCTBHU C MPEAbLIYLIMMU
npuMepaMud ¥ TMpUMepaMH APYTHX THUIIOB MPOJIEKAPCTB MOTYT ObITh HaigeHbl B
BBILIECYTIOMSIHYThIX CCBUIKAX.

HaxkoHer, HEKOTOpbIE COEAMHEHMs MO H300PETEHHI0 CaMHU MOTYT JEHCTBOBATH B
KaueCcTBe MPOJIEKAPCTB APYTUX COSAUHEHUH 10 N300PETEHHUIO.

B o0bem wu3oOpereHHs Takxke BKIIOYEHBI METAOONHUTHI COCOUHEHHH (hopMy,
OMUCAHHBIX 37€Ch, TO €CTb COEAMHEHMs, OOpasywoUMecs in Vivo TpH BBEICHUU
JIEKapCTBEHHOT'O CPEACTBA.

B mnmocrtparuBsbix nensx Ha Cxemax 1-10 mokaszanbl oOmue crnocoObl MOTy4eHUs
COEMHEHUH, MPEIOKEHHBIX 37IECh, a TAK)KE KIIFOUEBBIX MPOMEKYTOYHBIX COeAMHEHHH. bonee
noapoOHOe OmMuCaHWe CTaauil KOHKPETHBIX B3aHMMOIEHCTBUII cM. B paszmene I[lpumepsl,
npuBeeHHOM Huke. CrieruanicraM B JaHHOM 001aCTH TEXHUKU OyeT MOHSTHO, UYTO APyTrUe
IyTU CHHTE3a MOTYT OBbITh HCIIOJb30BAHbI ISl CHHTE3a COEIUHEHHI M0 M300peTeH 0. XOoTs
KOHKPETHbBIE UCXOHBIE BEIECTBA U peareHThl H300paskeHbl Ha CxeMax U pacCMOTPEHbBI HUKE,
ApYTHe MCXOMAHBbIE BEINECTBA M PEareHThl JIErKO MOTYT OBITh KCIOJIb30BaHbI B3aMEH JJIsI
obecrieueHUsl TONYyUSHHsT PA3IMYHBIX MPOU3BOIHBIX W/HIM PEaKLHMOHHBIX ycioBuid. Kpome
TOrO, MHOTHE COEIMHEHHUS, MOJYYeHHbIE CIIOCOOaMM, OMHUCAHHBIMH HH)KE, MOTYT OBITh
JOMOJHUTEIbHO MOAMGHUIMPOBAHBI C YYETOM [IaHHOIO H300peTeHHs C HCIOJIb30BAHHEM

CTaHAPTHON XUMHH, XOPOIIO U3BECTHOW CIIEUAINCTAM B JAHHON 00JIaCTU TEXHHUKH.

NH

|
N
HoN HZN) HOAc r/N R1-X 7
_N — N
HO X H X R X
2 OCHOBaHUe
0O R

O R?
1 2 3

Cxema 1
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Ha Cxeme 1 onmucan cuHTE3 NPOMEXYTOYHOIO COE€AUHEHMs 3, rae X NpencTaBiseT
co00ii ranoreH, KOTOPOe MCIOJB3YIOT AJIsl MOJIyYeHUs coennHenuii popmyael I, rie R' u R?
ABJISIFOTCS] TAKUMH, Kak onpeaesneHo 1 popmyisl I Coenunenne 1 MokeT ObITh NOABEPTHYTO
LIMKJIM3aLKH C alleTaToM (OpMaMHINHA B OPraHU4YeCKOM pacTBopurene, TakoM kak EtOH, npu
NOBBIIIEHHON Temreparype ¢ monydeHuem coeanHenusi 2. CoenuHeHue 2 MOKET ObITh
TIOZIBEPTHYTO aNKUIMPOBAHUIO pearenToM, umerorum Gopmyny R1X, rue R! spasercs takum,
Kak ompeneneHo s dopmyasl I, a X mpencraenser coOoil rajoreH, B MPUCYTCTBUH
ocHoBaHwusi, Takoro kak Cs»COs, B pacTBOpuTene, TakoM kak DMF (numerundopmamun), ¢

MOJYyYEHUEM COEANHEHHUS 3.

N
r/N PG-NH; (/ CHATNE 3aLNTBI r/N
N _— ~N N
R X R NH-PG R1” NH,
0O R? R? O R?

o)

3 4 5

Cxema 2

Ha Cxeme 2 onicaH CHHTE3 MPOMEKYTOYHOTO COEAUHEHHS 5, KOTOPOE UCTIONB3YIOT AJIS
nosiyyenus coenuHenuii popmyisl I, rne R' u R? sBasroTcs Takumu, Kak ONpeneseHo s
dopmynsr I, m L mpencrasnser coboit NH. Coenunenue 3 (monydeHHOe, HarpuMep, B
cooTBeTcTBUH cO CxeMoli 1) MOXxeT OBITh MOABEPTHYTO COYETAHUIO C PEAT€HTOM, UMEIOIUM
dopmyny (PG)NH;, rae PG npencrasnsier coO0¥ 3alUTHYIO IpynIy aMHuHa (Takyro Kak napa-
metokcubensun (PMB) i mpem-0yrokcukapoonun (Boc)), B MpUCYTCTBUU KaTajau3aTopa,
TAKOTO KakK MajuiaaueBblii katanusatop (Hanpumep Pdx(dba)s), m nwrannma (Hampumep
Xantphos) ¢ nonydeHuem coenuHeHus 4. 3amurta ¢ coearHeHHsT 4 MOXET ObITh CHATA B
CTaHJAPTHBIX YCJIOBUsIX, Harmpumep ¢ ucrnonb3oBanueM TFA (TpuTopykcycHas Kuciora), ¢

MOJYyYEHUEM COSTUHEHHUS 3.
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R5 \S ICI r R5 7 r R5
RY ol '\/\/Si\ R4 RY
|
i . %
NH2 N~ | . | N/ I
n-BuLi . J n-BuLi
i — i |
6 7 8
R5 R R5
R* R4 4
KucnoTa I;\ (Boc),0 ij\ KOH R
| NH, I N(Boc), [ NHBoc
MeOH
R3 R3 ° R3
9 10 11
Cxema 3

Ha Cxeme 3 onmcaH cuHTE3 NPOMEXYTOYHOIO coeuHeHus 11, koTopoe UCIOIb3YIOT
AN noyuenust coenunenuii popmysel I rae R?, R* u R’ sBnsitoTcs Takumu, Kak OnpeaeneHo
nnst popmyiel I Coemunenue 6 (rme R?, R* u R’ apasroTcss TakUMH, KaK ONpeeseHo s
(bopmy bt D MOXKET OBITh MOABEPTHYTO B3aMOJIEUCTBUIO c 1,2-
OUC(XTOPIUMETUIICUIIFIT)STAHOM B TPUCYTCTBHH CHUJIBHOTO OCHOBAHHUS, TaKOro Kak H-
OyTHIUINTHH, B TOAXOAIEM pacTBopurene, TakoM kak THF (terparunpodypan), npu HU3KHUX
Temrepatypax, Hampumep -78°C, ¢ oOpasoBaHuem 1-a3a-2,5-AMCHIALIMKIONEHTAHOBOTO
coenuHenust 7. CoenuHeHue 7 MOXeT OBITh MOABEPrHYTO B3aMMOJEHCTBUIO C HOIOM B
NPUCYTCTBUH, HAmpuMmep, H-OYTHJUIMTUS WJIM AQHAJOTUYHOTO areHTa, B MOIXOISIIEM
pactBopurene, TakoMm kak THF, ¢ monyuenuem coenunenus 8. C coenuHeHus: 8 MOKeT ObITh
CHSITA 3alUTa MOCPEACTBOM B3aUMOIENUCTBHUSI ¢ KUCIOTOM, Takoi kak HCI, B momxomsimem
pactBoputene ¢ monydeHuem coenuHeHus 9. CoemuHeHue 9 MOKET OBITh TMOIABEPTHYTO
B3aMMOJIEUCTBUIO ¢ Au-mpem-Oytunaukapoonarom ((Boc)>O) B mpucyTCTBUM KaTaau3aTopa,
Takoro kak 4-gumermnamuHonupunud (DMAP), B noaxopsiieM pacTBOPUTENE, TAKOM Kak
THF, ¢ nonydenuem coemuneHusi 10. C coenunenuss 10 MokeT ObITh CHsITAa 3aIlUTa B
npucyTCcTBUM ocHOBaHMs, Takoro kak K2COs, B nogxozasiiem pactsoputene, TakoM kak MeOH,

C oJly4eHHneM coenuHeHus 11.

R5

RS RS
N R? N R? N R*
r/ + r/ CHATUE 3aLLUUThbI r/
~N _— - - N
R! NHz | NHBogc R1/N N NHBoc R"” N NH,
o rR H g o re H g

O R? R3

5 1" 12 13
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Cxema 4

Ha Cxeme 4 omucaH cuHTe3 coenuHeHMs 13, KOTOpOe SIBIISETCS MPOMEKYTOYHBIM
COENTMHEHMEM, MCTIONb3YEMBIM JUIsl OMyveHus coenunennii opmynst I rne RY, R% R R* u
R’ saBasroTCS TakuMH, Kak ompeneneHo ans qopmynsl I, u L mpencrasnser co6oit NH.
Coenunenue 5 (monyueHHOe, HampuMep, B COOTBETCTBUH co (CxeMoil 2) Moxer ObITh
MOJIBEPTHYTO COYETAHUIO ¢ coenuHeHreM 11 (MoJy4YeHHbIM, HApUMeEp, B COOTBETCTBHU CO
Cxemoii 3) B MPUCYTCTBUHU KaTaau3aropa (TaKoro Kak NMaJlIaJueBblil KaTaIN3aTop, HAIPUMEp
Pdx(dba)s) u nurampa (wampumep Xantphos) ¢ TOCIEAYIOIIUM CHSITHEM 3alIWTHl B

CTaHIAPTHBIX YCIOBUSIX (HAmpuMep ¢ ucnosb3opanueM TFA) ¢ monydenuem coequnenws 13.

6
H\N,R . O\\S//O W\ /7 Rs
R’ ci el CI7 7 N”

R7
14 15 16

Cxema S
Ha Cxeme 5 onucaH cuHTe3 coeAuHEeHUs 16, KOTOpOEe WUCIMONB3YIOT AJS MOJydeHMs
9 6 7
coenunenuit popmyinel I, rne R® u R’ apnsrorest Takumu, xkak onpeneneHo st Gopmyisr L
AwmuH 14 MOXXHO OBITh IOABEPTHYT COUYETAHHIO C CYJIbQYPUIIUXIOPHIOM 15 B IPUCYTCTBUH
ocHoBaHus1, Takoro kak TEA (TpusTaHONaMuH), B MOAXOIAINEM PAaCTBOPHUTENE, TAKOM Kak

DCM (nuxnopmeraH), ¢ oyy4eHHEM COeIUHEHus 16.

RS RS R®
ON R% ON R? O,N R
OCHOBaHUe o (Boc),0 o
— —_—
-0 F* Ho NH, - 0 NH, -~ o N(Boc),
0 R? R® o R R? 0o R? R3
17 18

19 20

RS

H,N R
BOCCTaHOBINEHUE o
padbiningsly N
- (9] . N(Boc), N(Boc)z R’ N(Boc),
R

0 R?
21 22 23
RS
R4
CHATNE 3aLNTHI r/
—_—
N
R! (] NH,
R2 R3
24
Cxema 6

Ha Cxeme 6 omucan cunHTe3 coenuHeHHUs (HopMysbl 24, KOTOPOE HCHOJB3YIOT IS
nonyuenus coenuHenuit popmynel I rme R!, R?* R3 R* u R’ spnsrorcs Takumu, Kak

onpeneneno ais Gopmynsl I, u L npenactasnser coboii O. Coemunenue 17 (rae R? spnsercs
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TaKUM, Kak ompeneneHo s ¢opmyisl ) Moxer ObITh NOABEPTHYTO COUYETAHUIO C
coenunenuem 18, rae R’ R u R® sBnsrorcss Takumu, kak onpenesneHo s Gopmyisl I, B
NOAXONAIIEeM pacTBopuTene, TakoM kak DMSO, B mpHCYTCTBUM OCHOBaHHS, TaKOro Kak
Cs2COs, mpu moBBILIEHHOH TemmepaTtype ¢ nosyueHueM coenuHeHus: 19. Coenunenue 19
MOKeT OBITh MOJBEPrHYTO B3auMoaeHcTBHIo ¢ (Boc)20 B mpuCyTCTBUY KaTaninu3aTopa, TaKOro
kak DMAP, B nogxonsiiem pactsoputenie, TakoMm kak THF, ¢ nonyuenuem coequnenus 20.
Hurtporpynmna coenunenuss 20 MokeT ObITh BOCCTAHOBJIEHA B CTAHAAPTHBIX YCIOBUSIX
HUTPOBOCCTAHOBJICHHs, TakuxX Kak obpaborka Fe m NH4Cl, ¢ nonydyenuem coenunenust 21.
Coenunenne 21 moxer OBITP TOABEPrHYTO LUKIM3aLMK C aneratoM (GopMaMHINHA B
opraHu4yeckoMm pacteopurene, TakoM kak EtOH, mnpu nosbimeHHON Temmneparype ¢
nojyueHueM coenuHerns 22. Coenunenne 22 MOXeT OBITh MOABEPTHYTO AJKHIINPOBAHHIO
pearenTom, umeromum Gopmyny R'X, rae R! sisisiercs Takum, kak onpeaeneHo as GopMy bl
I, u X mpencrasisier co0oil rajoreH, B NMPHCYTCTBUU OCHOBaHMs, Takoro kak Cs;COs, B
pactBopurene, TakoM kak DMF, ¢ monyuenuem coemuuenus 23. 3amura ¢ coequHeHus 23
MOXeT OBITh CHATA B CTAaHOAPTHBIX YCIOBHsX (Hampumep ¢ ucnojbp3oBanueM TFA) c

MOJIyYE€HUEM COeIUHEHUs 24.

R5 R5
4 4
r/N R QL (/N R 0.0
+ s Sap” R —_— \//
N CI”™°N N -8 -R®
R{ L NH, R7 Ry L ” N
0O R? R® 0O R? R R’

25 16 26

Cxema 7

Ha Cxeme 7 onmican cuHTe3 coequHeHus1 GOpMyIibl 26, KOTOPOe MPEACTABISET COOOM
coemuuenue Gopmynsl I, roe R, R2 R3 R* R R® u R’ spasrorcs TakuMu, Kak OmpeseaeHo
st popmydsl I, u L npencrasnsier coboit NH (Hanpumep, MOJIyd4eHHOE B COOTBETCTBHHU CO
Cxewmoii 4) wiu O (Hanpumep, monydeHHoe B coorBercTBuU co Cxemoii 6). Coenunenue 25
MOKET OBITh TMOJIBEPTHYTO COUETAHUIO C COSNMHEHHEeM 16 B MPUCYTCTBUU MOIXOISIIETO
OCHOBAHWUSI, TAKOTO KaK MUPUANH, WIH B PUCYTCTBUHU TPUDINMHIA KAJbIHU B OPraHUIeCKOM
pacTBOpHTENie, TAaKOM KaK TOJyOJ, TPU TOBBIIIEHHBIX TeMIepaTypax C MOJIyYeHUEeM

coequHeHus 26.
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R5 R5
R4 + \\//o 6 R4
a SR Y Re
| NHBoc R7 | N“N°
R3 R® Boc R’
1 16 27
Cxema 8

Ha Cxeme 8 OmMCaH CHHTE3 COEAMHEHMs 27, KOTOPOEe HCIOJNB3YIOT s MOMydYeHHUs
coemunenuii opmynsl I, tne R?, R*, R’ R® u R’ spnsAroTcs TakuMu, Kak ONpPENENeHo s
dopmynsr I. Amun 11, tne R?, R*, R’, R® u R’ sBnsrorcs Takumu, Kak OMNpeeeHo s
dopmynl I, MOkeT GbITH MOABEPrHYT COYETAHHUIO ¢ XJIOpHAOM cyibdamuaa 16, roe R® u R’
ABJIAIOTCSA TAKMMH, KaK ONpeaeneHo A GopMyJsl I, B IPUCYTCTBHH OCHOBAHUS, TAKOTO KaK

NaH, B nogxoasiem pactsopuresie, Takom kak THF, ¢ monydyenuem coennnenus 27.

R5 R5
N R4 N R4
i 0,0 ~ 0.0
N + §. R8  — N $ RS
R NH, | "N R{ N NN
0 R? R® PG R’ o rRR U R pg R
5 27 28

R5
_N R4
CHATUE 3alUUThbI r 0\\ ,,o
N .S.. .R®
R{ N N N
o R 1 r H g

29

Cxema 9
Ha Cxeme 9 onmcan cuHTe3 coequHeHus: GopMyIibl 29, KOTOpOe MpeAcTaBisieT codo

coemunenue gopmynsl I, rae R, R2 R3 R* R R® u R’ spastorcs TakuMu, Kak OmpesneaeHo
st popmynet I Coennaenue 5 (ony4eHHOE, HANIPUMEp, B COOTBETCTBUH co Cxemoii 2), rae
R! u R? sBnsroTcs Takumu, Kak onpeneneHo A GopMynbl I, MoxkeT ObITb MOABEPrHYTO
COYETaHUIO C coenHeHneM 27 (OJIy4YeHHbIM, HanpuMep, B cooTBeTCcTBUU co Cxemotii 8), rae
R, R* R’ RS u R’ asnsroTcs Takumu, Kak onpeneneno mis Gopmyiel I, a PG npencrasiser
co0OH 3ammTHYIO Tpymmy amuHa (Takyl Kak napa-merokcubensun (PMB) umun mpem-
Ooytokcukapoonmn (Boc)), B mpucyrctBumM Katanm3atopa (TakOro Kak IMajulagueBbId

katanm3arop, Hampumep Pdx(dba)s) m nurampma (Hampumep Xantphos) ¢ mocienyromum
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CHATHEM 3allUThl B CTAHAAPTHBIX YCIOBHMAX (HampuMmep ¢ wucnojib3oBaHueM TFA) c

MOJIyYE€HUEM COeIuHEeHUs 29.

RS RS
N R? N R4
r/ 3aluTa aMmmHa r/ CHATUE 3aLUUThI
N N P
- (o) NH, Ry 0 N G
O R? R3 O R? R® PG
24 30
N 6
RS CI/S\N’R
N R4 7
” (16) r 9 o
N _PG 870,
Ry 0 H NaH Ry 0 N N
O R?2 R3 0O R?2 R® PG R’
31 32
CHATUE 3aLUUThI / O
||/
R/N s: .R8
1
33
Cxema 10

Ha Cxeme 10 ommcan cuHTe3 coenuHeHHss 33, KOTOpOE€ TPENCTaBiseT COOOH
coemunenne Gopmynsl I, rae R, R R3 R* u R® apnsroTcst TakuMu, Kak ONPENENeHO s
dopmynsl I, u L npencrasnser coboit O. Amunorpynna coenunenus 24 (rne R, R, R’ R* u
R’ SBNAIOTCS TAaKMMH, Kak ONpeneneHo aias (opMynbl 1), MOryT ObiTh AM3alIUIIEHBI
NOAXONAIIEeH 3alUTHON rpynmnoil amuHa (Hampumep napa-metokcubensmiom (PMB) umm
mpem-0yTokcukapOormioM (Boc)) mocpeacTBom B3aMMOAEHCTBUS ¢ OAXOISAIINM PEareHTOM
(Hampumep, ocpencTsoM BlaumoneicTeus ¢ (Boc)O B mpHUCyTCTBUM KaTaau3aTopa, TAKOrO
kak DMAP, B noxxozsmem pactsoputene, TakoM kak THF), ¢ monydyenunem coennnenus 30,
rne PG mpencrasisier coOO# 3alUTHYIO TPYIIy aMUHA (HAMPUMED HAPA-METOKCUOSH3WI
(PMB) nmn mpem-0ytokcukapbonun (Boc)). 3amura ¢ coennnenust 30 MokeT ObITh CHSTA B
noaxonAmux ycnosusax (Harmpumep B npucytcTBuu K>CO; B opraHMYeCKOM pacTBOPUTEE,
TakoM kKak MeOH, mpu nNOBBbIIIEHHON TeMIiepaType) ¢ IMONyuYeHHEM MOHO3ALIUINEHHOTO

coequnenust 31, Coenunenne 31 MoxeT ObITh IMOABEPTHYTO  COYETAHHIO  C
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cyabpaMomxyiopuoM 16 B MPUCYTCTBUU OCHOBaHUs, Takoro kak NaH, B moaxomsimem
pactBopurene, TakoM kak THF, ¢ monyuenuem coenmHenus 32. 3amura ¢ coequHEHUs 32
MOXeT OBITb CHATA B CTAHIAAPTHBIX YCJIOBMAX (Hampumep ¢ ucnojb3oBaHueM TFA) c
MOJIyY€HHEM COeMHEeHUs 33.

Cnoco0sl, mokazanHble Ha Cxemax 1-10, MCHONB3YIOT AJISI MOJYYEHHsI COCAMHEHUN
dopmya 11, IIT u IV, a Taxke At MONyYeHUsT POMEKYTOUHBIX COSAMHEHUH, UCTIOIb3YEMbIX
st nojydenus coenunenui popmysr 1L I u IV.

B oxgHOM BOmIOLIEHHH 3/1€Ch IPEIJIOKEH CIIOCO0 MOMYy4YeHUsT CoequHeHus HopmyJbl |
WU ero papMaleBTUYECKU MTPUEMIIEMON COJTH, BKITFOYAFOIIIHIA:

a) nna coenunenus Gopmyasl I rne L, R R2 R? R* R’ R® u R’ sBasrorcs Takumuy,

Kak omnpeneneHo st popmydsl I, coueranne coequHenus Gopmysl (25)

R5
N R4
~
N
R L NH,
0O R? R3
25

rae L, RY, R?, R®) R* u R’ sBnsroTca Takumu, Kak onpefeneHo ais gopmyisl I ¢

coenuHeHneM ¢popmysl (16)

\//
CI/S\N'R‘5
R7

16

2

rae R® u R’ sapnstoTcs Takumu, kak onpeneneHo mis GopMymbl I, B mpuCYTCTBUU
MOAXOASAIIETrO OCHOBAHUS, WIH

0) nns coenunenus ¢opmynel I, rme R, R? R? R* u R® aBnsrorcss Takumy, Kak
onpeneneHo ans ¢opmynbl I, u L npencrasnser coboit NH, B3aumMoneicTBrue COeAMHEHHUS

dbopmyet (5)

2

rae R' u R? sBnsrorcst Takumu, Kak omnpeneneHo ans GopMynbl I, ¢ coenuHeHneM

dopmysl (27)
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R5
R4
O
\//
.S.,,-R8
| ITI S N
R} PG R’
27

2

rae R?, R*, R, R® u R’ spnsrorcs Takumu, xak onpeneneHo s Gopmynst I, u PG
npeacTaBIisieT cOOOH 3aIMUTHYIO TPYIITY aMUHA, B MPUCYTCTBUH MAJUIAIHUEBOr0O KaTaau3aTopa
Y JINTAHJA C TIOCIEAYIOINM YAAJICHUEM 3alUTHON IPYIIbl aMUHA, UITH

B) ana coemunenus popmynsl I, rme R!, R? R’ R* u R® aBnsrorTcs Takumu, Kak

onpeneneHo musi Gopmynsr I, u L mpencrasnsier coboit O, B3auUMOIENHCTBUE COETMHEHUS

dopmysl (31)
R5
N R*
”
N ”
R{ 0 n-FC
0 R? rs M
31

)
rae R, R?, R, R* u R® sBasrorcs Takumu, kak onpeneneHo aisi popmynst I, u PG
NpeACTaBisieT COOOH 3aIMUTHYIO TPYIIIY AMHHA, C peareHToM (hOpMYJIb
\/
CI/S\N’RG
R7

B IIPUCYTCTBUH OCHOBAHMUSI C MOCJEAYIOLINM YAaIeHHEM 3aIIUTHOMN IPYIIbl AMUHA, U

BO3MOXKHO TOJTy4eHHEe ero (papMaleBTHYECKH IPUEMJIEMOH COJTH.

Coenunenus popmyn 3, 5, 12, 13, 19, 20, 21, 22, 23, 24, 25, 28, 21 u 32 npeacTaBistOT
co0OH MPOMEKYTOYHbIE COCAUHEHUS CHHTE3a, UCTIOIb3YEMbIE ISl MOJIyYeHHUsT COSAMHEHUI
dbopmyibl [, 1 pencTaBsitOT COOO0H MOMOMHUTENBHBIN ACTIEKT HACTOSIIETO H300PETeHUSI.

Hcnonb3oBaHHBI 37€Ch TEPMUH <«3alllUTHAs TIpylNla aMHHa» OTHOCUTCS K
NPOM3BOJHOMY TPyINN, OOBIMHO HCIIONB3YEMbIX ISl OJIOKUPOBAHUS WM 3aLIHUTBHI
AMUHOTPYMIBI, KOTrJA TMPOBOAST PEAKIUH C JAPYrUMH (DYHKIUOHAJIBHBIME TPYIIAMU
coenuHeHus. [IpuMepsl MOAXOMAIMX 3aIMUTHBIX TPYI Ui HCIOJNB30BAaHUS B JIIOOOM H3
OTHCAaHHBIX 3/1€Ch CIIOCOOOB BKIIFOYAIOT KapOamaThl, aMHIbl, AIKUJIbHBIE U APHIIbHBIE TPYIIIIbI,
UMHHBI, a TAK)K€ MHOTHE N-reTepoaTOMHbIE TIPOU3BOAHBIE, KOTOPbIE MOTYT OBITh YAJIE€HBI IS

BOCCTAHOBJIEHUs] TpeOyeMol amMuHOrpynmsl. HeorpaHW4uBarOImuMH MpUMEpaMy 3aIUTHBIX
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IPYIIN aMUHA SIBISIIOTCS mpem-0yTuiaokcukapOorun («Bocy), 2-TpuMeTHICHITNIITOKCUMETUIT
(SEM) u napa-meroxcubenzun (PMB). JlonoaHuTeNbHbIE TPUMEPBI 3THX TPYMIT U APYTUX
3alUTHBIX rpynn MoxkHO Haiitu B T.W. Greene, et al., Greene's Protective Groups in Organic
Synthesis. New York: Wiley Interscience, 2014.

Coenunenust popmyinsl I, popmyanst I-A, opmyiner 11, opmynst 111, popmyner IV u
dopmynbl V. min ux (apMaleBTHUECKH MPUEMIIEMbIE COJM MPUMEHUMBI I JICUEHHSI
3a0o0NeBaHNl M PACCTPOMCTB, KOTOPbIE MOXKHO JIEYHTb C MOMOIIBIO WHTMOMTOpPA KUHA3BI
BRAF, takux kak BRAF-accomuupoBaHHbie 3a00JieBaHUST W PACCTPOMCTBA, HAMPHUMeEp
nposudepaTUBHBIE PACCTPONCTBA, TAKUE KAK PaK, BKJIFOUYAs COMUIHBIE omyXonu. CIIoCOOHOCTB
UCCIIElyeMbIX COEAMHEHUH IeiicTBoBaTh B KadecTBe WHruoOmropoe BRAF moxker ObITh
NPOIEMOHCTPUPOBAHA C TOMOIIBIO (PEPMEHTHOrO aHaim3a, onmcaHHoro B Ilpumepe Al,
KJIETOUYHOrO aHaiu3a, omucaHHoro B Ilpumepe A2, KJI€TOYHOrO aHaJN3a, OMHCAHHOTO B
IIpumepe A3, u anammza mnponmdepaunu, omucanHoro B Ilpumepe A4. 3nauenus ICso
noka3aHbl B Tabaumax Al u A2.

B HEKOTOpBIX BOIUIOLIEHHUAX HEKOTOpble coenuHeHus (opmyinel I, dopmyner [-A,
dopmynsr I, dopmynsr I, dopmynsr IV u dopmyner V wnmm ux ¢apmaneBTHUECKH
NpUEMIIEMBIE COJI TPOSIBJISIOT HEOKUAAHHYIO CIIOCOOHOCTh MPOHUKATh B T'OJIOBHOM MO3T
w/wnu [ITHC. Takue coenmHeHUs CIOCOOHBI MPOXOANTD Yepe3 reMatodHiedatnueckuii 6apbep
(BBB) u unrunbuposars kuHazy BRAF B ronoBHoM Mosre w/unm npyrux ctpykrypax LITHC. B
HEKOTOPBIX BOIUIOLICHUSIX MPEJIOKEHHbIE 371eCh COSTUHEHMsI COCOOHBI MPOXOIUTh uepe3
BBB B TepaneBTuuecku 3¢¢eKkTUBHOM KonudecTBe. Hampumep, nedeHue CyOBeKTa,
umeromero pak (Hanpumep BRAF-accoumupoBanHbIii  pak, Takoii kak BRAF-
acconuupoBaHHblii pak [[HC), MokeT BkIOuYaTh BBEACHHE (HANPHMEP MEPOpPATbHOE
BBeieHHE) cyOBpekTy coenuHenus: ¢popmynsl [, ¢opmynsr I-A, dopmynsr 11, dopmynsr 111,
dopmyner IV wmu  dopmynsl V. unm  ero  ¢gapMaleBTUYECKH TMPUEMIIEMON  COJIH.
COOTBETCTBEHHO, B HEKOTOPBIX BOIUIOIIEHHSIX MTPEIOKEHHBIE 371€Ch COETMHEHUS IPUMEHHMBI
st nevenust paka [THC.

Hcnonp30oBaHHbIE 3/1€Ch TEPMHUHBI <JICUUTHY WM «ICYEHHE» OTHOCATCS K
TEPANEeBTHUECKUM WJIM MAJJIMATUBHBIM MepaMm. llone3Hble MIn sKkenaTesbHble KIMHUYECKHE
pe3yibTaThl BKJIOYAIOT OOJIErYeHHe, MOJHOE MM YaCTHYHOE, CHUMIITOMOB, CBSI3aHHBIX C
3a00neBaHNEM, WJIM PACCTPOHCTBOM, WJIM COCTOSTHHEM, YMEHBLIEHHE CTETeHU TSKECTH
3a0oneBaHys, CTaOMIM3UPOBAHHOTO (TO €CTh 0Oe3 YXYAIIEHWI) COCTOSHUS 3a00NIeBaHMS,

3a[epXKKy WM 3aMeJIeHHe MPOrpecCUpOBaHUs 3a00JeBaHus, YJIY4IIEHHE MM BPEMEHHOE
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oOseryenrie OOJIE3HEHHOTO COCTOSIHHSI (HarpuMep OJHOro WiH Oojiee 4eM OJHOTO CHMIITOMA
3a00NeBaHMsl) U PEMHUCCUIO (KaK YaCTHMYHYIO, TaK U MOJHYI0), KaKk OOHapyXHMble, Tak H
HEOOHapy>kKMMble, HO HE OrpaHMUYUBAIOTCSI MMHU. OIHAKO «JIEUUTH» WUJIHM «JICYEHHUE» MOKET
TaKke BKIIFOYATh TePaNeBTHYECKHe Mepbl (HarpumMep nHruouposanne kuHassl BRAF B BRAF-
aCCOLIMMPOBAHHON OMyXOJIH), KOTOPbIE BPEMEHHO YXYALIAIOT NPOSBICHUS U/WJIA CUMIITOMBI Y
cyObekTa. Icrosb30BaHHbIE 3716Ch TEPMHUHBI «JICYCHHE» U KIIPOBEICHUE JICUSHUsI», KOTIa OHU
OTHOCSATCSI, HATIPUMED, K JICYSHHUIO PaKa, He SBJSIFOTCS aOCOMOTHBIMU TepMuHaMu. Hanpumep,
TEPMUHBI (JIEYCHHE paka» M «IPOBEACHUE JICUYCHHsS pakKay, KOTOpbIE HCIOJNB3YIOT B
KJIMHAYECKOH TMpPAKTUKE, TMOAPAa3yMEBAIOT BKIIOYEHHUE JOCTHIKEHHS TIOJE3HBIX MM
JKENATEeIbHBIX KIMHUYECKHX PE3YJbTATOB W MOTYT BKJIKOYATh YJIYYIIEHHE COCTOSHHS
cyObekTa, umMero1ero pak. Iloje3Hble Win JKenaTesIbHbIe KITMHIYECKUE Pe3yJIbTaThl BKIIFOYAIOT
OonHO WK OoJyiee YeM OZTHO U3 CIEAYIOLIEero: CHIDKEeHUe nponudepanny (M YHUYTOXKEHUE)
HEOIUITACTHYECKUX  WJIM  PAKOBBIX  KJIETOK,  HMHTHOMPOBAHHWE  METaCTa3UPOBAHUS
HEOIUIACTHYECKUX KIIETOK, YMEHBLICHHE METACTa3uPOBAHHSA Yy CYOBEKTa, COKpAIleHHE WIIH
YMEHBIICHNE pa3Mepa OIyXOJH, U3MEHEHHE CKOPOCTH POCTa OJHOW WMiM Ooyiee 4eM OIHOM
ONMyXONMU y CyObeKTa, YBEIMYEHHE Mepuoja PEeMHUCCHU sl CcyObekTa (HampuMep II0
CPaBHEHMIO C OJHHUM WM Oojiee ueM OJHHUM IOKa3aTeeM Y CyObeKTa, MMEIOLIEero CXOMHbIHI
pak, He IMOJIy4YaBIIEro JICYEHUs WM TOJy4YaBLIEro APYroe Je4eHHWe, WIH 10 CPaBHEHUIO C
OHUM MJH Oojiee 4eM OJHHMM II0OKa3aTeleM Yy TOro ke CyObekTa OO Hadaja JIeYeHUs),
YMEHBIIEHHE CHMIITOMOB, SIBJIIOLIMXCSI Pe3yJbTaTOM 3a00JieBaHUS, MOBBILIEHUE Ka4yecTBa
KU3HM CTpajaromux 3aboneBaHueM (HampuMep oueHeHHoe ¢ ucnonb3oBaHueM FACT-G
(bynkumonanbHas ouenka tepanuu paka) win EORTC-QLQC30 (onpocuuk EBponeiickoit
OpraHU3alMM MO HWCCJIEAOBAHUIO M JICUCHHIO paka)), YMEHbLICHHE MJO03bl JPYrux
JIEKaPCTBEHHBIX  CPEACTB, HEOOXOAMMBbIX sl JieueHuss 3a0ONeBaHMs,  3adepiKKa
NPOTrpeCcCUpOBaHUs 3a00IEBAHUST W/UJIHM YBEJIMYEHUE BbDKUBAEMOCTH CYOBEKTOB, MUMEFOIINX
3a0osieBaHNe, HO HE OTPAHUYMBAIOTCS UMH. «JIedeHHe» Takke MOMKET O3HA4aTh MPOAJICHHE
BBDKHBAEMOCTH IO CPABHEHUIO C OJKHUAA€MOW BBDKHMBAEMOCTBIO NPU OTCYTCTBHH JICUEHUS,
HanpuMep yBenuwdeHne oOmiel BbokuBaeMoctu (OS) mo cpaBHEHUIO ¢ CYyOBEKTOM, He
NOJIYAKOLINM JIEYeHHEe, KaK ONUCAHO 371eCh, W/ YyBEIUYEHHE BbDKUBAEMOCTH 0Oe€3
nporpeccupoBanusi (PFS) mo cpaBHeHHIO ¢ cyOBeKTOM, He MOJNYYAOIIHUM JICYCHHE, Kak
OTHCAHO 37€ECh.

Hcnonp30BaHHBIN 374€Ch TEPMHUH «CYOBEKT» OTHOCHTCS K JIOOOMY >KHBOTHOMY,

BKJIFOYasi MJICKOIMMUTAOMNX, TAKUX KaK MBIIIH, KPBIChL, APYIU€ I'PbI3YHbI, KPOJUKH, co6a1<1/1,
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KOIIKH, CBUHBH, KPYITHBIA POTATBIA CKOT, OBIIbI, JIOWIAJH, MPUMATHl U JIFOOU. B HEKOTOPBIX
BOILJIOLIEHUSAX CYOBEKTOM SIBJIAETCS YeJOBEK. B HEKOTOPBHIX BOIUIOIEHHSIX CYOBEKT HCIIBITA
W/WIT IMeT TIPU3HAKH 110 MEeHbLIeH Mepe OHOTrO CUMITOMA 3a00JIeBaHMs TN PACCTPONCTBA,
HOAJIEIKAIIETO JICUSHUIO W/WIIH NMPeaynpekIeHN0. B HEKOTOPhIX BOIUIOIIEHUSAX y CyOBeKTa
ObL1a BRIIBJIEHA HJIH IMarHOCTHpoBaHa onyxoub ¢ Mmytauueir BRAF (BRAF-accounnpoBanHnast
OMyXO0Jib) (HApUMep, COTJIACHO Pe3yJIbTaTaM OIPEEeNIEHHUs] ¢ UCTIONb30BAHUEM aHAJIN3a MU
Habopa, 0OOPEHHOrO PEryJsSTOPHBIM OpraHoM, Hampumep omodbpenHoro FDA (Ynpasienue
O KOHTPOJTKO Ka4eCTBA MUINEBBIX MPOAYKTOB U JiekapcTBeHHbIX cpencTB CIIIA). B HekoTopbIx
BOILIOIIEHHUSIX CYOBEKT MMEET OMyXOJjb, KOTOpas SIBJISETCS TMOJIOKUTEJIbHONW B OTHOLICHHU
myTtaimii BRAF (Hampumep, Kak ONpeneieHo C HUCIONb30BAaHUEM aHajiu3a min Habopa,
OIOOPEHHOTO PeryasTOpHbIM OpraHoM). CyObeKT MOKeT MPEeICTaBNIATh CO0OW CyOBeKTa, B
omyxoJsix Kotoporo umeercst mytanusi BRAF (Hanpumep, eciiu onmyxojib HIeHTU(ULIIPOBAHA
KaK TaKOBasl C MCMOJB30BAHUEM HA0Opa MM aHAIN3a, ONOOPEHHOTO PETYJISITOPHBIM OPTraHOM,
Hanpumep oxoOpenHoro FDA). B HEKOTOpBIX BOIUIOIIEHUSX CYOBEKT HMEET 3aluChb B
MEIUIIMHCKON KapTe, YKa3bIBAIOIIYI0 HA HaNH4YHEe Yy CyOBEKTa OMyXOJH, KOTOpas HMeEeT
mytaunio BRAF (¥ BO3MOXKHO 3amuch B MEAMIMHCKOW KapTe YKa3bIBaeT, 4TO CyOBeKTa
CJIEAYET JIEYUTh C HCIIOJNIb30BAaHUEM JIIOOOW M3 KOMIIO3WLUH, NPENJIOKEHHBIX 371eCh). B
HEKOTOPBIX BOIUIOLIEHHUSAX CYOBEKTOM SIBISIETCS YeNOBEK. B HEKOTOPBIX BOIUIOLIEHMSAX
CyOBEeKT-4eJIOBeK SBISETCS] CyOBEKTOM AETCKOrO BO3PACTa.

Hcrnonb30BaHHBIN 371€Ch TEPMHH «CYOBEKT JETCKOTO BO3PACTa» OTHOCHTCS K CYOBEKTY
B BO3pacTe 10 21 roga Ha MOMEHT MOCTAHOBKHM JMAarHo3a Wiu jiedeHus. TepMHUH «IeTCKOro
BO3PACTa» MOXKET OBITh AOMOJHUTEIBHO PA3NIENIeH HA PA3JIMUHbIC MOATPYIIIbI, BKIFOYAIOLIUE:
HOBOPOJKICHHBIX (OT POXKACHUS 1O TIEPBOTO MeCsLA JKU3HH ), MilaieHIeB (0T 1 Mecsiia 10 AByX
ner); neteit (oT AByX JieT 1o 12 net); u moapoctkoBs (ot 12 et 1o 21 roxa (1o qBaaaTh BTOPOTO
IHS poskaeHus, HO He BkJrovasi ero)). Berhman RE, Kliegman R, Arvin AM, Nelson WE,
Nelson 7extbook of Pediatrics, 15th Ed. Philadelphia: W.B. Saunders Company, 1996; Rudolph
AM, et al. Rudolph’s Pediatrics, 21st Ed. New York: McGraw-Hill, 2002; u Avery MD, First
LR. Pediatric Medicine, 2nd Ed. Baltimore: Williams & Wilkins; 1994, B HekoTOpBIX
BOIUIOIIEHUSIX CYOBEKT NETCKOro BO3pacTa MpencraBisier coboil cyObekra ¢ MOMEHTa
POXKAEHUsl A0 MEePBBbIX 28 AHEH >KU3HU, OT 29 AHEW N0 MeHee 4eM ABYX JeT, OT ABYX JET A0
menee yeM 12 ser wium ot 12 ner mno 21 roxma (o nBaanaTh BTOPOrO IOHS POKACHUS, HO HE
BKJIFOYasi €r0). B HEKOTOPBIX BOIUIOIIEHHSIX CYOBEKT AETCKOTO BO3pacTa MPEACTABISIET COOOMH

CYbbEKTa C MOMEHTA POXKACHMS 10 NMEPBbIX 28 nHel xku3HU, OT 29 AHen 10 MeHee 4eM | roxa,
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OT OJHOIO Mecslla 10 MEHEE YeM YEeTBhIPEX MECALEB, OT TPEX MECSLEB 10 MEHEEe UYeM CEeMHU
MeECSIIEB, OT LIECTH MECSIIEB 0 MeHee YeM 1 roza, ot 1 roga 1o MeHee ueM 2 JIET, OT 2 JIET A0
MeHee 4eM 3 JIeT, OT 2 JIeT 10 MEHee YeM CEeMH JIET, OT 3 JIET 0 MeHee YeM S JIeT, OT S JIET 10
MeHee yeM 10 jet, oT 6 net no MmeHee yeM 13 ner, ot 10 et no meHee dem 15 ner unu ot 15
JIeT 10 MEHee 4eM 22 JIeT.

B HexoTOpbIX BomoLieHUsIX coenuHenus ¢opmyisl I, Gopmynsr I-A, dopmyner 11,
dbopmysl 111, hopmyssr IV wnu hopmysasl V win ux papManeBTHYECKH MPUEMIIEMbIE COJIU
NPUMEHHMBI Uil TIPEAyNPEKIeHHsT 3a00JeBaHUH M PACCTPOMCTB, KaK OMPENENICHO 371eCh.
Hcnonb30BaHHBIl  374€Ch TEPMHUH  IIPEeNyIpeKAeHHE» O3HauaeT MpeaynpexaeHue
BO3HHKHOBEHUsI, PELIUINBA WM PACIIPOCTPAHEHHS, TIOJHOCTHIO MJIM YaCTUYHO, 3a00JIeBaHHS
WA COCTOSIHUSA, KaK OMMCAHO 3/1€Ch.

Ucnonb3oBanubiii  37ech  TepMuH «BRAF-accounupoBaHHble» B OTHOLIEHUHU
3a00eBaHMs WK PACCTPOHCTBA, OTHOCUTCS K 3a00JI€BAHUSAM WM PACCTPOICTBAM, CBSI3aHHBIM
c onmHoWl wiu Oonee yem onHoil mytanueii BRAF w/unm cniusanuem reHoB BRAF, wmu
umeromuM nx. Heorpannmuusaromue npumepbl BRAF-acconmmpoanHoro 3a0oneBaHust HIH
paccTpoiicTBa BKIHO4arOT, Harpumep, BRAF-accounnpoBanHbie omyxosu.

Opaza «myrauuss BRAF» oOTHOCHTCS K TEHETHYECKOW MyTtanuu (Hampumep,
XPOMOCOMHOM TPAHCJIOKALIMK, KOTOpasi MPUBOAUT K OJHOU min OoJjiee 4eM OJHON MyTalluH B
reie BRAF, uro mpusoaur k skcnpeccun Oenka BRAF ¢ onmHoli unm Oonee dyeM OnHOM
TOYEYHOH MyTaiuel no cpaBHeHuto ¢ OenkoM BRAF nukoro tuma) mim aabTepHATHBHOMY
crutaiicupoBanHomy Bapuanty MPHK BRAF, kotopsiii naet 6enok BRAF, umeromuii neneruto
1O MEHbIIeH Mepe OaHOW aMUHOKHCIOTHI B Oenke BRAF mo cpaBuenmto ¢ 6enmkom BRAF
AUKOTO TUMA (TO €CTh BapHaHTy crutaiicunra). Heorpannunsaromue npumeps! mytauuii BRAF
BrrouaroT Mytauuu BRAF 1 kiacca (Hanpumep mytanun BRAF V600, nanpumep, BRAF
V600E u BRAF V600K), mytarmn BRAF II knacca (Hanpumep myrtauun BRAF, otnngsblie ot
V600, u Bapuantsl crutaiicuara BRAF) u mytaunn BRAF 111 knacca.

Tepmun «mytaunuun BRAF I knacca» ornocutcs k myranusim BRAF V600, xoropsle
CUTHAJIM3UPYIOT Kak Ras-He3aBuCHMble akTUBHBIE MOHOMEDSBI. [IprMeps! BKIIOUAIOT MyTallUuU
BRAF V600E u BRAF V600K.

Tepmun «mytaunu BRAF II knmacca» Bxmouaer (1) myrarun BRAF, ortnmunble ot
V600, kotopsle QpyHKIHOHUPYIOT Kak RAS-He3aBucumble aktuBupoBaHHble numepbl BRAF
w/mnmu CRAF, u (2) Bapuants! crutalicuara BRAF, xoropeie 3aBUCAT OT quMepHU3aLUH IS

akTuBHOCTH RAS-He3aBucumbiM oOpazom.
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ITpumepst myTammii BRAF, orimiuanbix ot V600 (knacc IT), Bkmrouaror G469A, G469R,
G469V, K601E, K601IN, K601T, L597Q u L597V. B onnom Bomiowmenun mytamus BRAF,
ornnyHas ot V600, npexacrasiser coboit G469A.

Tepmun «BapuanT crutaficuira BRAF» otHocurest Kk abeppaHTHO CIUaiiCHpOBaHHBIM
msopopmam BRAF V600E. Bapuantsl crumaticunra BRAF mpencrasisiror co0oit MyTtanuu
pesucteHTHOCTH BRAF V600E, B KOTOPBIX OTCYTCTBYIOT SK30HBI, KOAUpYyIOIHe 4acTh RAS-
CBSI3BIBAIOLIETO JIOMEHA, U KOTOpbIe MPOSBISIOT MOBBIIICHHYIO AMUMEPHU3ALMI0 B KJIETKaX C
HU3KUMH ypoBHsiMu aktuBaiun RAS (Poulikakos et al., Nature, 480(7377):387-390. ITpumepsr
BapuaHToB criaiicuira BRAF V60OE BxirouaroT BapuaHThl, B KOTOPBIX OTCYTCTBYIOT 3K30HbI
4-8 (taxke m3BectHble Kak p61BRAF(V600E)), sx30nb1 4-10, 53x30HbI 2-8 nin 3x30HbI 2-10. B
OJTHOM BOIUIOIIEHUH MyTalLlUsl PE3UCTEHTHOCTH npencTasisieT codoit po 1 BRAF(V600E).

TepmuH «MyTarust pe3ucTeHTHOCTHY oTHOocuTCs K MyTtauuu B BRAF V60OE myranuuy,
KOTOpasi BO3HHKaeT rnocne Bosaeiicteus Ha MyTaHT BRAF V600E unruturopa BRAF, mmnbo
OTAENbHO, JMOO B KOMOWHAIMM C JPYT'MM TPOTHBOOMYXOJIEBBIM AareHTOM, TaKUM Kak
uHruourop MEK (knHa3a MUTOr€H-aKTUBHPYEMON MPOTEeHMHKUHA3bI). ONyXOJH ¢ MyTalUsIMH
PE3UCTEHTHOCTH CTAHOBSTCSI MEHEE UYBCTBUTEIBHBIMH (HAIpUMEpP pPE3UCTEHTHBIMH K
neuennto) uarnouropom BRAF. B onHOM Bomiomennn MyTanus pe3uCTEHTHOCTH BO3HUKAET
nocJie BO3eUCTBUsI BeMypadeHuoa.

Tepmun «vmyrtauuu BRAF III knacca» orHocurcs k mytauusiMm BRAF, ornuysbeiM oT
V600, xoropeie GyHKIHOHHPYIOT kak RAS-3aBucuMble akTuBupoBaHHble AuMepbl BRAF
n/umn CRAF. Heorpannuusaromue npumeps! mytauuii BRAF 111 knacca BkirouaroT G466A,
G466E, G466R, G466V, D594A, D594E, D594G, D594H, G594N, D287H, V549L, S467A,
S467E, S467L, G469E, N581S, N581I, FS95L, G596A, G596C, G596D, G596R u K483M.

Tepmun «cnusaue BRAF» orHocuTes k Tpancnokauuu reHa BRAF, koropast mpuBogut
K 3Kcrpeccuu cautoro Oenka. B ogHoMm BapuanTe ocymiectsienuss BRAF-acconmmnpoBannas
onyxonb win BRAF-acconmupoBaHHBI pak MMEOT ONHO WM Oojiee YeM OJIHO CIIUSHUE
BRAF, koropoe mpHBOAMT K KOHCTHUTYTHBHOH AaKTHBALMKU W TpaHC(HOpMaLMU KHHA3BIL,
Britouass KIAAI1549-BRAF, MKRNI-BRAF, TRIM24-BRAF, AGAP3-BRAF, ZC3HAVI-
BRAF, AKAP9-BRAF, CCDC6-BRAF, AGK-BRAF, EPS15-BRAF, NUP214-BRAF, ARMC10-
BRAF, BTF3L4-BRAF, GHR-BRAF, ZC3HAVI-BRAF, ZNF767-BRAF, CCDC9I1-BRAF,
DYNC112-BRAF, ZKSCANI-BRAF, GTF2I-BRAF, MZTI1-BRAF, RADI8-BRAF, CUXI-
BRAF, SLC12A7-BRAF, MYRIP-BRAF, SNDI1-BRAF, NUBI-BRAF, KLHL7-BRAF, TANK-
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BRAF, RBMS3-BRAF, STRN3-BRAF, STK35-BRAF, ETFA-BRAF, SVOPL-BRAF, JHDM1D-
BRAF unu BCAP29-BRAF, HO He OrpaHUYUBAsCh UMU.

Hcnonb3oBannbiii 3neck TepMuH «BRAF-accounnposannas onyxomnb»y uinu «BRAF-
aCCOLMMPOBAHHBIM PaK» OTHOCHUTCS K OMYXOJIAM WJIHM BHUAAM PakKa, CBSI3aHHBIM C MyTalUen
BRAF unu uMermuM ee, 1 BKIOUYaeT onyxoau, umeromue myrauuto BRAF V600 I knacca,
Hanpumep myTtanuio BRAF V60OE unu V600K, u onyxomnu, umeromue mytanuo BRAF 11
knacca. BRAF-acconmupoBaHHble OMyXOJH BKJIIOYAIOT Kak aoOpokadecTBeHHble BRAF-
aCCOLIMMPOBAHHBIE OIMYXOJIH, TaK U 3jI0KauecTBeHHble BRAF-accomnumnpoBanHbie omyxouu (To
ectb BRAF-accoumupoBaHHbIE BUIBI PaKa).

Hcnonb30BaHHBIHN 371€Ch TEPMUH «OIMYXOJb» OTHOCUTCS K aHOMAaJbHOMY POCTY TKaHH,
KOTOpPBbIIi BO3HHMKAET B pE3yJIbTaTe HEKOHTPOJIHPYEMOH, OOBIMHO OBICTPOH KJIETOYHOM
npomudepanun. Omyxonb MOXKET MPEACTaBIsTh CO00M HOOpPOKaYeCTBEHHYIO OIMyXOJib
(HEpakoBYI0) WJIM 3JIOKAYECTBEHHYIO OMNyXoJib (TO eCThb pakoByw). OmMyxoib MOKET
MPEICTaBISITh COOOH CONMIOHYIO OMyXOJib WJIH TeMoONacTo3 (TO €CTh I'eMaTOJIOTHYECKYHO
OIyXOJIb, TAKXKE U3BECTHYIO KaK PaK KPOBH).

TepmMuH «aUKUI THI» OMHMCHIBAET HYKJIEWHOBYIO KUCIOTY (HarmpuMmep reH BRAF unn
MPHK BRAF), xoropast 0OBI4HO BCTpedaeTcst y CyObeKTa, He MMEIOLIEro 3a00JeBaHMs UITH
paccTpoicTBa, CBI3aHHOTO C pehepeHCHON HYKJIEHHOBON KUCIOTOM HITH O€JIKOM.

Tepmun «BRAF nukoro tuna» onuceiBaer HykJienHOBYI0 kuciaory BRAF (sanpumep
red BRAF unu MPHK BRAF) unu 6enok BRAF, koTopeiii 0OHapyKUBalOT y CyObekTa, y
xoroporo HeT BRAF-accorunposanHoro 3abosnesanus, HapuMep BRAF-accoumipoBaHHOro
paka (M y KOTOPOTO BO3MOKHO Tak)Ke HeT TIOBBIIIEHHOrO pucka pasButus BRAF-
aCCOLIMMPOBAHHOTO 3a00NieBaHUs W/WIM Y KOTOPOro He mpeanosaraercss Hanndue BRAF-
aCCOLIMUPOBAHHOTO 3a00JIEBAHUS ), UM KOTOPBI OOHAPYKUBAIOT B KJIETKE UJIH TKAHH, B3SITOM
y cyObekta, y koroporo Her BRAF-accoummpoBanHoro 3abosneBanusi, Hanpumep BRAF-
ACCOLIMMPOBAHHOTO paka (M BO3MOXKHO TaKXKe HET MOBBIIMEHHOro pucka passutus BRAF-
aCCOLMUPOBAHHOrO 3a00NeBaHUsI WM y KOTOpPOro He mpexnonaraercst Hamuune BRAF-
aCCOLIMUPOBAHHOTO 3a00JIEBAHUS).

TepMuH «peryiIaTOpHBINA OPTaH» OTHOCHTCS K OpraHy CTPaHbl, 00JaaroIieMy IpaBoM
0on00peHUs] MEAMLIMHCKOTO NMPUMEHEeHHsT (papMalleBTUYECKIX areHTOB B YKAa3aHHOH CTpaHe.
Hanpumep, HeorpaHMUMBarOIUM IPUMEPOM PErYJISITOPHOTO OpraHa sIBJsieTCsl Y IpaBlieHue 1o

KOHTPOJIIO KaueCcTBa MUIIEBBIX MPOAYKTOB U JiekapcTBeHHbIX cpeacts CLIA (FDA).
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3nece mpemioxkeH crnocod neueHnss BRAF-accounnpoBaHHOH onyxonu y CyObekTa,
HY KJAIOILIErocss B TAaKOM JIEYEHUH, BKJIIOUAIOIIUN BBENEHHE CYOBEKTY TepaneBTUYECKH
s¢dexTuBHOrO KonuuecTsa coenuHeHus ¢popmyel I, popmynst I-A, Gopmynsr II, popmyel
11, popmyast IV nmu popmynst V mnu ero gapmaneBTHIECKH MPUEMIIEMOI COJU WIIH €ro
dapmauesTryeckoit komnozuuun. Hanpumep, 3xech npeanoxens! crnocoOs! neuernss BRAF-
aCCOLIMMPOBAHHOM OMyXOJIU Y CyOBbeKTa, HYKAAIOIIErocsi B TAKOM JICUEHHUH, BKIIFOYaroIue (a)
obHapyskenune mytauuu BRAF B o0pasiie, B3siToM y cyObekTa; 1 (0) BBeAeHHE TepaneBTHYECKU
3¢ dexTUBHOrO KoMn4ecTBa coenuHeHus ¢popmyJsl I, popmyasl I-A, Gopmyinsr 11, popmyisr
I, dopmyner IV wmu dopmynsl V umm ero ¢dapmaueTudecku mnpuemsiemon conu. B
HEKOTOphIX Bomuomenusax myrtanuss BRAF mpencraensier coboii myrammto I kxmacca. B
HekoTopbix BomomeHusix mytanuss BRAF 1 knacca npencrasisier coboii BRAF V60OE. B
HEKOTOpBIX BoromeHusix myrtauuss BRAF mpencrasnser coboii myraummro Il kmacca. B
HEKOTOPBIX BOIUIOMEHMsX MyTanus Il kiacca nmpeacrasisier coOOOH MyTalHIO, OTIMYHYIO OT
V600. B HEeKOTOPBIX BOIUIOIIEHHUX MyTaLHsl, OTiIndHas oT V600, mpencrasisier codboit G469A.
B nexortopeix Bomomenusx mytanus Il kimacca mpencrasnseT coOol BapHaHT CIUIAMCHHTA
BRAF V600E. B HexotopbIx BomiomeHusx sapuant criaiicuara BRAF VO0OE npencrasnser
coboit p61BRAF(V600E).

B HEKOTOpBIX BOIUIOIIEHHUSAX JHOOOrO M3 OMMCAHHBIX 31€Ch CIMOCOOOB MPUMEHEHUS
BRAF-accouuunpoBaHHas OmyXxoJib MPeICTaBIsseT COOONH COMUAHYIO OINyXoJsib. B HEKOTOpPBIX
BOILIOILEHUSAX OMYXOJb SBJISETCS UHTPAKPAHUANIBHON. B HEKOTOPBIX BOIUIOLIEHUSX ONYyXOJb
SIBJISIETCSI SKCTPAKPAHUAJIBHOH. B HEKOTOPBIX BOILIOLIEHUSX JIOOOrO M3 OMHMCAHHBIX 31€Ch
cnocoboB  mpumeHeHuss BRAF-accouuumpoBaHHash — ONyXoib — NPENCTaBJseT  COOOM
3nokauectBeHHyl0 BRAF-accoumnupoBanHyro omyxonb (To ectb BRAF-acconumpoBaHHbBIH
pax). B HEKOTOPBIX BOILIOLIEHUSX JTFOOOr0 M3 OMUCAHHBIX 31€Ch CIIOCOOOB MPUMEHEHUS PaK
NPEACTaBJsIET COOOH MEJNaHOMY, PaK TOJICTOW KHIIKH, KOJOPEKTAJIbHBIN pak, pakK JErKoro
(HampuMep MEJKOKJIETOYHbI paK JIETKOrO WM HEMENIKOKJIETOUHBIH pak JIeTKOro), pak
IUTOBUHOH JKeJsie3bl (HarpuMep NanuuIIPHBIA paK IMUTOBUIHOH *Kele3bl, MeAYJUISIPHBIA pak
IUTOBUIHON KeJne3bl, (g depeHIMpOBaHHBINA PaKk IMUTOBUIHON JKeNe3bl, PELUANBHPYOIIHI
paK IIUTOBUAHOHN >kele3bl Wi pedpakTepHbli AudQepeHINPOBAHHBIA PaK IIUTOBUIHOMN
JKEJNIe3bl), PaK MOJIOUHOM JKEJe3bl, PaKk MOYEBOrO My3bIPs, PaKk SUYHUKOB (KapLHUHOMY
ssmaaukoB), pak LIHC (Bxirouas rimmomel 1 LMD (nenToMeHuHTeanbHOe 3a00IeBaHUE)), pak
KOCTeH, paK aHyca, aHAJIbHOTO KaHajla WM aHOPEKTyMa, aHTMOCApKOMY, aJ€HOKHCTO3HYIO

KapLUHOMY, PaK aImneHAnKCa, pak rias3a, pak >KeIYHbIX IPOTOKOB (XOJAHTHOKAPILIMHOMY ), PaK
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KU MaTKH, IPOTOKOBYIO KapILMHOMY 1N Situ, paK 3HAOMETPUS, PaK JKEIIHOTrO My3bIpsi, PaK
NeUeHH W OSKETYEBBIBOAALIMX  IyTeH, pak  TIenaTonaHKpeaTOOMJIMapHOW  30HBI,
IJIOCKOKJIETOYHBIN PaK NOJIOBBI U IIE€H, paK POTOBOM MOJIOCTH, PAK MOJIOCTU PTa, JIEHKO3, PaK
ryOpl, pak pOTOIJIOTKH, paK HOCA, MOJIOCTH HOCA WJIM CPENHEro yXa, PaKk BYJbBBI, pak
NUILEBOJAA, PAaK MUINEBOAHO-XKENYJOYHOrO MEepexona, pak WIEHKH MaTKU, KapLUUHOUAHYIO
OIyXOJIb JKEIYAOYHO-KUIIEYHOTO TPAKTa, HEHPOIHIOKPUHHBIA paK KeIyAOYHO-KHIIEYHOrO
TpakTa, pak TOPTAHOTJOTKH, pakKk IOYKH, PaK TOPTAHH, paK IEYEeHH, PaK HOCOTIJIOTKH,
HEXOJUKKUHCKYIO JuMpoMy, pak nepudepudeckoll HEpBHOH cucTeMbl (Hampumep,
HEeHpoOIacToMy), HEHPOSHAOKPUHHBIM pakK, pak TMOMKENTyIOUYHOW JKeJe3bl, OpIOLINHBIL,
TUIA3MAKJIETOUHYIO OMYyXOJib, PaK CaJbHUKA U OpPBDKEHKH, paK TJIOTKH, PAK MPENCTATEIbHOMI
JKeJIe3bl, paKk NMOYKHU (Hampumep nodeyHo-kiaerounslid pak (RCC)), pak TOHKOrO KHIIEYHHKA,
paK TOHKOM KHIIKH, CAPKOMY MSTKUX TKaHeH, pak >KelydKa, paK sU4YeK, paKk MaTKH, pak
MOYETOYHHKA WJIM PaK MOYEBOTO My3bIPs.

B ognom Bomomenuu BRAF-accormupoBanHbiii pak npeacrasisiet codoit pak [THC,
MEJIAHOMY, KOJIOPEKTAJIbHBIN pPakK, paK LIUTOBUIHOWU >KEJE3bl, HEMEJIKOKJIETOYHBIN pak
JIETKOTO, PaK sSIMYHUKOB, TOUYE€YHO-KJIETOUHBIN paK WX EPBUYHYIO ONYyXO0JIb TOJOBHOTO MO3Ta.

B Hekoropeix Bommomenusx BRAF-accounnpoBaHHBI pak mIpeacTaBisieT coOOH
SKCTPAKpaHHWAJbHBIN pPak, BBIOPAHHBIH M3 MEJNAHOMBI, KOJIOPEKTAJIBHOTO paka, paka
IIUTOBUTHOM JKeJie3bl, HEMEJIKOKJIETOUHOTIO paKa JIErKOro, paka SUYHUKOB U HEHpPOOIaCTOMBL.
B Hekoropeix Borutomenusx BRAF-acconnupoBaHHbIN pak MPencTaBiseT co0oi MelaHOMY.
B Hexoropeix BomomeHusx BRAF-acconmmpoBanHBI — pak  IpeacTaBisier  coOOH
KOJIOpEeKTaNbHbIM pak. B  Hekoropeix Bomomenusx BRAF-acconuupoBanHblii pak
npencTaBisier coOOM pak INMTOBUAHOW »kene3bl. B HekoTopbix BomuiomeHusix BRAF-
ACCOLIMMPOBAHHBIN PaK MPEACTABISIET COOOH HEMEKOKJIETOYHBIH paK Jerkoro. B HeKOTOphIX
Boriomenusix BRAF-acconumpoBaHHblii pak mpencraBisier cOOOW pak SIUYHUKOB. B
HEKOTOphIX  BomiomeHusix ~ BRAF-accoumupoBaHHBI  pak  MpeacTaBisieT  CoOOM
HelpoOacTomy.

B Hekoropeix Bomomenusx BRAF-accounnpoBaHHBIH pak TIpeacTaBisieT coOOH
WHTPaKpaHUAJIBHBIA pak (pak ToJOBHOro Mo3ra). B Hekortopeix BorutomeHusix BRAF-
ACCOLIMMPOBAHHBIN pak npencrasisier codoit pak [THC.

B HekoTopbix BomtomeHusix BRAF-accounnpoBaHHbIH pak IpeacTaBiisieT COOOH pak ¢
Hanmnuuem mytauuu BRAF I knacca. B HexkoTopeix Bomnomenusix BRAF-acconunpoBaHHbIi

pak mpexacrasisier coboi pak ¢ Hammunem Myrauuu BRAF VO60OE win BRAF V600K. B
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HeKOTOpbIX BorutomeHussx BRAF-accounnposanssiii pak ¢ HannuueM myTtauuu BRAF VO0OE
i BRAF V600K BbIOpaH 13 MenaHOMBI, KOJIOPEKTAJIbHOTO PaKa, paka IUTOBHIHON JKeNe3bl,
HEMEJIKOKJIETOYHOIO paka JIETKOro, paka SHUYHUKOB, IMOYEYHO-KJIETOYHOIO paka M HX
MeracTaTH4eckux (opM paka, M MEPBUYHBIX OIYXOJeH TOJOBHOrO Mo3ra. B HekoTopsix
sorutomeHussx BRAF-accounnposanssiil pak ¢ HannuueMm Mmytauud BRAF VO60OE nnu BRAF
V600K mpencrasnsier coboii omyxonbs LIHC. B HekoTopeix Bomomenusix omnyxoib [[HC
npeacTasisier cobol 3mokauecTBeHHY0 onyxoib (pak [[HC). B HEKOTOpBIX BOIUIOIEHHSX
3JIOKa4eCTBEHHAsl OIMyXOJib Mpencrapisier codoii meractatuueckuii pak [THC. B HekoToOpbIX
BOmuIOImEeHusiXx Mertactatuueckuii pak [IHC BbiOpaH U3 MeTacTaTUYECKOW METaHOMBI,
METaCTaTUYECKOrO KOJIOPEKTAIbHOIO pPAaKa, METACTATUYECKOIO HEMENIKOKJIETOYHOIO paka
JIETKOr0, METACTATUYECKOr0 PaKa HIUTOBUAHOM XKeJle3bl U METaCTaTUYECKOrO PaKa SMYHUKOB.
B mnexoropeix BomomeHusix omnyxonb LIHC sABnsercs unTpakpanuasbHoe LMD  unm
sKkcTpakpanuaibHoe LMD.

B HekoTopbix BomtomeHusix BRAF-accounnpoBaHHbIH pak MpeacTaBiisieT COOOH pak ¢
HanuuueMm Mytauuu BRAF 11 knacca. B oqHoM BonioweHuu pak ¢ HanuuueMm myTtaiuu BRAF
II x;1acca BBIOpaH U3 paka JIErkoro (HarpuMep HEMETKOKJIETOYHOTO PaKa JISTKOTO), MEJIAHOMBI,
KOJIOPEKTAJIBHOIO paka, paka MOJIOYHOM JKeJe3bl, paka IOIKEIyJOYHOU >KEEe3bl, pPaka
LIUTOBUIHOMN >KEJIE3bl, paKka MPEACTaTEIbHOM XKeye3bl, aAeHOKUCTO3HON KapLUHOMBI, paka
ammneHauKCa, paKka TOHKOU KUIIKH, HEMPOSHAOKPUHHOIO paKa ey A04YHO-KUIIEYHOIO TPAKTa,
IJIOCKOKJIETOYHOIO paka TOJOBbl M IIEH, AHIMOCAPKOMBI, paka MOYEBOr0 Iy3bIps,
IIA3MAKJIETOYHON  ONyXOJIM, paka TMEe4YeHM U JKEIYEBBIBOMALIMX  IyTeH, paka
renaTonaHKpeaToOMIMApHON 30HBI, paka SUYHUKOB, paKa SHAOMETPUS, HEHPOSHIOKPUHHOTO
paka, XOJIAHTMOKapPLMHOMBI, paka MHUINEBOJHO-KEJIyJAOYHOIO Mepexoaa, CapKOMbl MSTKUX
TKaHeH, Jeliko3a, HeXOKKUHCKoN mumdombl U paka [THC (Hanpumep ramomer). B ogHOM
BOILIOIIEHNH pak uMmeeT myTauuio BRAF G469A.

B HekoTopbix BomomeHusix BRAF-accoumnnpoBaHHBIH pak MpeacTaBiisieT COOO0M pak ¢
HanuuneMm myTtauuu BRAF III knacca. B ogHoM Bomiowenun pak ¢ HanmuuueM mytaiuud BRAF
I xmacca BBHIOpaH W3 MEJAHOMBI, paka TOHKOM KHIOKH, KOJOPEKTAJbHOIO paka,
HEMEJIKOKJIETOYHOIO paka JIETKOro, paka 3HAOMETPHs, paka IIEHKHW MAaTKH, JIEWKO03a, paka
MOYEBOrO MY3bIps, HEXOKKMHCKOH JUM(QOMBI, TJHOMBI, pakKa SHUYHHUKOB, pakKa
MIPEACTATEIbHON JKENe3bl, paka INEYeHU U JKEMYEBBIBOAALIMUX IyTeH, paka MHUIIEBOAHO-
JKEJTyIOYHOIO TMepexoa, CapKOMbl MATKHMX TKaHEW M paka MOJIOUHOW keje3bl. B onHOM

BorutouieHuu pak umeetr mytannio BRAF G466V unu BRAF D594G. B ongHOM BOMIOLIeHUN
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pax umeer mytauuro BRAF G466V. B onHom BomiomeHun pak umeer mytanuio BRAF
D594G.

B onmnom Bommomenun BRAF-accomumpoBaHHasi OIyxojb HMMEET CIHMTHIH Oenok
BRAF, rnme omyxonb NpencTBiseT cOOOW KapILMHOMY MOJIOYHOH keje3bl (Hampumep
MHBA3HMBHYIO TPOTOKOBYIO KAapLTHOMY MOJIOYHOW >KE€Je3bl), KOJOPEKTATIbHYI0 KapLUHOMY
(HampuMep AaneHOKAPIMHOMY TOJICTOM KHIIKH), KapLMHOMY MHINeBoma (Hampumep
aJICHOKAPIMHOMY THIIEeBOAA), TJIHOMY (HAmpUMep IeCMOIUIACTHYECKYI0 HWH(PAHTUIbHYIO
FaHIJIMOTJIMOMY TOJIOBHOTO MO3ra, MWJIOLHUTAPHYIO aCTPOLUTOMY TOJIOBHOTO MO3ra,
TUIEOMOP(GHYIO KCAHTOACTPOLIUTOMY TOJIOBHOT'O MO3Td, IJIMOMY CIHHHOTO MO3ra HU3KOH
CTENEHU 3JI0KAYECTBEHHOCTH (HEYTOUHEHHYI0), aHAIIACTUYECKYI0 OJMTOIEHAPOTIINOMY,
AHAIUTACTUYECKYI0  TaHMJIMOTJIIMOMY),  KapUUHOMY TOJOBbBI M Ied  (Hampumep
HEMPOIHAOKPUHHYIO KapIMHOMY TOJIOBBI M WIeH), KapLUUHOMY JIETKHUX (Harmpumep
aIEHOKAPIITHOMY JIETKOTO, HEMENKOKJIETOYHBIH paK JIETKOro (HEYTOYHEHHBIH)), MEIaHOMY
(HarmpuMep IIMUIOUAHYIO METaHOMY KOXKH, HELIMTUIIOUAHYIO METAHOMY CIM3UCTOH O0OJIOUKH,
LMIMULIOUHYI0O MEJNAHOMY KOXKM, MEJNAaHOMY HEU3BECTHOH MEepBHUYHON JIOKAJIM3aLUY,
HEIIMHULIONIHYI0 MEJAaHOMY KOXKH), KapLUHOMY IIOJKENYJOYHONW >Keye3bl (Hampumep
aIeHOKAPILITHOMY, allMHAPHO-KJIETOUYHYIO KaPIIMHOMY IOJKENyJOUHON JKee3bl), KapLIUHOMY
NpeACTaTeNbHOMN XKee3bl (HanpuMep aliiHAPHYIO aeHOKAPLIMHOMY MPEICTaTeIbHOM XKeJe3bl),
CapKOMYy (3JIOKaYeCTBEHHYIO COJHAHYI0 (PUOPO3HYIO OIMyXOJib), KaPLUUHOMY IIMTOBHUIHOU
Kesne3bl (MAMUIIPHYIO KapLUHOMY IIMMTOBHUAHOHM JKeJe3bl), KAapLHMHOMY HEU3BECTHOM
NEepBUYHON  JIOKaIM3aluu  (HampuMep  afeHOKApPIMHOMY  HEHM3BECTHOH  NEpPBUYHOU
JIOKaJIM3allii), ME30TENHOMY IUIeBPBL, aJA€HOKAPLUHOMY IMpPSIMOM KHINKH, KapLUHOMY
SH/IOMETPHsI MAaTKU (HAIPUMEp aJICHOKAPLUHOMY SHIOMETPHsI MATKH (HEYTOUHEHHYIO)) WIIH
CEPO3HYI0 KapLIMHOMY SIUYHUKA.

B omnom Bomnomenuun BRAF-accoumupoBaHHbI pak BbIOpaH M3 BHAOB paka ¢
HamareM ciautbix OenkoB BRAF, onucannbix B Tabmune 1 (J.S. Ross, et al., Int. J. Cancer:
138, 881-890 (2016)).

Tabmuua 1. [Tpumeps! naptHepos ciusitaust BRAF u Bunos paka

rpynmna omyxoJiei THCTOJIOTHSA THUI ONYXO0JIH CUsIHUE
KapLIMTHOMa MOJIOYHOMU
BCAP29-BRAF
HKEJE3bI
KapLHUHOMA MOJIOYHONW | KapLUHOMa MOJIOUHON KIAA11549-

METACTATUYECCKAasa
JKEJIE3BI JKeJe3bl BRAF
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KOJIOPEKTaJIbHAS aJIeHOKapIHOMA
nepBUYHAs MKRNI-BRAF
KapLUHOMa TOJICTON KHUIIKH
KOJIOpEKTaJIbHAs aZleHOKapILTHOMA
meractatudeckas | TRIM24-BRAF
KapLHUHOMA TOJICTON KHUIIKH
KOJIOpEKTaJIbHas aZleHOKapLHOMA
. NepBUYHAS AGAP3-BRAF
KapLUHOMA TOJICTOW KUIIKH
aJIeHOKapIITHOMA
KapLMHOMA NULIEBOAA NepBUYHAs ZC3HAVI-BRAF
MUIIEBOA
JECMOTUIACTHYECKYIO
UH()AHTUIBHYIO KIAA11549-
TJIIOMa NepBUYHAS
TaHTJIUOTIINOMY BRAF
TOJIOBHOTO MO3Ta
MIJIOLUTAPHAS
KIAA11549-
TJIIoOMa aCTPOLIUTOMA TOJIOBHOT'O NepBUYHAS
BRAF
MO3Ta
rieoMopHast
KIAA11549-
rJIIoMa KCAHTOACTPOLIUTOMA nepBUYHAS
BRAF
rOJIOBHOTO MO3Tra
TJIMOMA CIIMHHOTO MO3ra
HU3KOH CTENEeHU KIAA11549-
rJIoMa nepBUYHAs
3JI0KA4e€CTBEHHOCTU BRAF
(HeyTO4YHEHHas!)
MUJIOLIUTAPHAS
roma aCTPOLIMTOMA I'OJIOBHOT'O nepBUYHAas AKAP9-BRAF
MO3Tra
rieoMopHast
rijoma KCaHTOaCTPOLIUTOMA nepBUYHAas CCDC6-BRAF
TOJIOBHOTO MO3Ta
ieoMopHast
rioma KCaHTOAaCTPOLIUTOMA nepBUYHAas AGK-BRAF

TOJIOBHOT'O MO3ra
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KOXKH

HEMMJIOLUTapHas,
roma aHarIacTU4ecKast nepBUYHAs AGK-BRAF
OJIUTOJIEHAPOTINOMA
HeTUJIOLUTapHasl,
KIAA11549-
rJImoma aHarlacTu4eckas nepBUYHAs
BRAF
TaHTJIHOTIIHOMA
HEHPOIHIOKPUHHAS
KapLHUHOMA T'OJIOBBI U
KapLIMHOMA IOJIOBBI U nepBUYHAs MKRNI-BRAF
meu
eu
KapIUHOMA JIETKUX  |aJIeHOKapIMHOMA Jierkoro| Metacrarudeckass | FEPSI5-BRAF
HEMEJIKOKJIETOUYHBIN pak
KapLIMHOMA JIETKUX NepBUYHAs NUP214-BRAF
JIeTKOro (HEYyTOUHEHHBIH )
KapLUMHOMA JIETKUX  |aA€HOKapIIHHOMA JIETKOTO NepBUYHAS ARMC 10-BRAF
KapLMHOMA JIETKUX  |aJ€HOKApLIMHOMA JIETKOrO MepBUYHAS BTF3L4-BRAF
KapLUMHOMA JIETKUX  |aA€HOKapIIMHOMA JIETKOTO nepBUYHAs AGK-BRAF
KapLUMHOMA JIETKUX  |aJ€HOKapLHOMA JIETKOTO| MeTacTaThu4yeckast GHR-BRAF
KapLUMHOMA JIETKUX  |aA€HOKapLIMHOMA JIETKOTO nepBUYHAs ZC3HAVI-BRAF
HEMEJIKOKJIETOYHBIN pak
KapLMHOMA JIETKUX NepBUYHAs TRIM224-BRAF
JIETKOTO (HEeYyTOYHEHHBIH )
IIMUIOUIHAS MeJlaHOMAa
MeJIaHOMa nepBUYHAs TRIM?24-BRAF
KOXH
HEIIMUIOUAHAS
MeJaHOMAa MeJIaHOMA CIIU3UCTON meracratuueckass | ZNF767-BRAF
00004k
HEIITUIIOUAHAS
MeJlaHOMa metacratudeckass | CCDCY91-BRAF
MeJIaHOMA KOXKHU
IIMALOUAHAS MEJTAHOMA
MeJlaHOMa nepBUYHAas DYNC112-BRAF
KOXKH
MIMALOUAHAS MEJTAHOMA
MeJlaHoMa metacratudeckass | AKAP9-BRAF
KOXH
MIMALOUAHAS MEJTAHOMA
MeJaHoMa meracratudeckasi |ZKSCANI-BRAF
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MeJIaHOMAa HEM3BECTHOM

MeJIaHOMa MeTacTaTHYeCKast GTF2[-BRAF
MEPBUYHON JIOKATH3AIIH
HEINTTULIOUAHAS
MeJIaHOMa meractatuueckas | AGAP3-BRAF
MeJIaHOMA KOKHU
MIMTULIOUAHAS MEJIAHOMA
MEJIaHOMA MeTacTaTu4ecKast AGK-BRAF
KOXH
LIMTULIOUAHAS MEJIAHOMA
MeJIaHOMAa MeTacTaTHuecKas MZTI-BRAF
KOXKU
HEINTULIOUHAS
MeJlaHOMa nepBUYHAs RADI18-BRAF
MEJIAHOMA KOXKHU
LIMTULIOUAHASA MEJIAaHOMA
MeJIaHOMa METACTaTUYECKAast CUXI-BRAF
KOXU
LIMTULIOUAHAS MEJIaHOMa
MeJIaHOMa meracratuueckas | SLC1247-BRAF
KOXHU
aJICHOKaPIHHOMA
KapIIHOMa
MIPOTOKOB nepBUYHAas MYRIP-BRAF
TIOJIKEITY TIOYHOH JKeJIe3bl
MOJIKEITY IOYHOH JKeJie3bl
Al[UHAPHO-KJIETOYHAS
KapILrHOMa
KapLMHOMA MeTacTaTu4ecKas SND1-BRAF
MIOJIKEITY IOUHOH JKeJIe3bl
MIOJIKEITY TOUHOM JKeJIe3bl
alHapHAst
KapILuHOMa
aZIeHOKapIIMHOMA MeTacTaTu4ecKast NUBI-BRAF
MPEICTATEIbHOM JKEeNe3bl
MPeNCTaTEeNIbHOM JKeJIe3bl
3JI0KAYECTBEHHAS
KIAA1549-
capkoma conmuaHas Gpudpo3Has MepPBUYHAS
BRAF
OTyXOJTb
KapIMHOMA IIUTOBUAHON | MAMMIIISIPHAS KapIIUHOMA
nepBUYHAas KLHL7-BRAF
JKeJe3bl LIUTOBUHOMI KENe3 bl
KapIMHOMA IIUTOBUAHON | MAMMIISIPHAS KapIITHOMA
nepBUYHAas TANK-BRAF
JKeJe3bl LIUTOBUHON JKeNe3hl
KapIMHOMA IIUTOBUAHON | MAMMIISIPHAS KapIIUHOMA
meracratuueckass | RBMS3-BRAF

JKEJIIC3bI

IIIATOBUIHOHU JKEJIE€3bI
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. aJIeHOKapIHOMA
KapLMHOMAa HEM3BECTHON
. HEU3BECTHO! mepBUYHON | Meractaruueckas | STRN3-BRAF
NEePBUYHON JIOKATU3ALMU
JIOKaJIU3aluU
_ | kapuMHOMa HEU3BECTHOM
KapLIMHOMa HEM3BECTHON
. NEPBUYHON JIOKAJIN3aLUK | MeTacTaTudecKas SND1-BRAF
NEPBUYHON JIOKAJIU3aUU
(HeyTO4YHEHHas!)
ME30TEeINOMA IIIEBPbI Me30TeIMOMa IIEBPbI nepBUYHAs STK35-BRAF
aJIeHOKapIITHOMA aJICHOKapLIUHOMA TIPSIMOM
MeTacTaTu4ecKast ETFA-BRAF
NPSIMOM KUTIIKH KUIITKA
aJIeHOKapIITHOMA
KapLHHOMA YHIOMETPHS
SHIIOMETPUSI MATKH metacratudeckass | SVOPL-BRAF
MaTKH!
(HeyTOUYHEHHas1)
cepo3Hast KapLMHOMA Cepo3Hast KapLHOMA
meractatndeckas |JHDMID-BRAF
SIMYHUKA SIMYHUKA

TepmuH «MeTacTa3MpoBaHHE» SIBISIETCS HM3BECTHBIM B JAHHOH OOJACTH TEXHHKH
TEPMHUHOM, KOTOPBIH OTHOCHUTCSI K PacCIpOCTPAHEHUIO PAKOBBIX KJIETOK U3 MECTa, 7€ OHU
BIEepBble 00pa3oBajuCh (MEPBUYHBIN O4ar), B OAWH WM Oojiee 4eM OAWH JAPYroil oyar y
cyOpexra (oguH mim Oonee ueM OauMH BTOpHYHBIA ouar). [Ipy mMeracTa3upoBaHUH PaKOBbIE
KJIETKU OTAENSIOTCS OT MCXOAHOW (TIEPBUYHOM) OMyXOJH, MEePEMEIA0TCs Yepe3 KPOBb WM
IUM(pAaTUIECKYIO CUCTEMY U 00pa3yIOT HOBYIO OIyXOJIb (METACTATHYECKYIO OMyXOJIb) B IPYTUX
opraHax WJIM TKaHsAX opranusmMa. Hosas, MeTacTtaTudeckasl ONyXOJb BKJIIOYAET TE K€ WU
MOXOKHE€ PaKOBblE KJETKH, YTO U NEpBHYHAs OMyxosib. Bo BTOpUYHOM ouare omyxolseBas
KJIETKa MOKET MPOJu(epupoBaTh U HAYaTh POCT MJIM KOJIOHU3ALWI BTOPUYHOHW OMYyXOJH B
5TOM OTJAJIEHHOM Y4aCTKe.

Hcnonp30BaHHBIA 371€Ch TEPMUH «METACTATHYECKUH pak» (TakyKe H3BECTHBIA Kak
«BTOPUYHBIN Pak») OTHOCUTCS K THUIY paka, KOTOPbI BO3SHHKAET B OZHOM THIIE€ TKaHH, HO
3aTeéM PacCHpOCTPAHSETCS] Ha OIHY MJIM OoJjiee 4ueM OAHY TKaHb 3a mpeneiaMu (TIepBHYHOTO)
MIPOUCXOKJICHUs paka. MeTacTaTUYeCKUI paKk rOJIOBHOIO MO3ra OTHOCUTCS K paKy FOJIOBHOIO
MO3TI'a, TO €CTb PaKy, KOTOPbIH BO3HUK B TKaHH, OTJIMYHOI OT TKaHU OJOBHOIO MO3ra, U Jail
METaCTa3bl B TOJJOBHOU MO3T.

B omgnom Bomiomennn BRAF-accoummnpoBaHHast OIMyXoJib MPeNCTaBisieT coOoM

3nokadectBeHHyr0  BRAF-acconmmpoBannyro  omyxomp IHHC (to ecte  BRAF-
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accouuunposanHnbiii pak [THC). Tepmun «UHC pak» mumn «pax IITHC», ucnonb3yemslii 31ech
B3aMMO3aMEHSIEMO, OTHOCHTCS K paky (TOo ecThb 3io0kadecTBeHHOH omyxonu) IIHC,
BKJIFOYAIOIIEMYy BHJbl Paka TOJOBHOIO Mo3ra (Takke H3BECTHbIE KaK HMHTPAaKpaHHAJIbHbBIE
OIyXOJIM), BUABI paKa CIIMHHOTO MO3ra M BHIbl Paka MO3TOBBIX OOOJOUEK, OKPYKAFOIIUX
rosioBHOM 1 cnHHOM Mo3r. Tepmun «BRAF-acconunposannsiii pak LIHC» otHOCHTCS K paky
IHHC, cBszanHomy ¢ wmytanueii BRAF unn umeromemy ee. Pax IIHC Brimowaer
MeTacTaTuyeckre (popMbl paka TOJOBHOTO MO3Ta U 3JIOKAUYECTBEHHbIC TEPBUYHBIC OMYXOJIH
rOJIOBHOT'O MO3ra.

B omnom Bomnmomenun BRAF-accoumupoBannbiii pak I[THC mnpencrasniser coboii
BRAF-accouunpoBaHHbIi MeTacTaTudeckuii pak rojosHoro mosra. BRAF-accounnpoBaHHbIH
METACTaTUYECKHH paK FOJIOBHOTO MO3Ta MOKET OBITh BBI3BAH JIFOOBIM BHIIOM Paka, ONMCAHHBIM
371€Ch, TIPU KOTOPOM Yy CyOBEKTa pa3BMIICS MO MEHbLIEH Mepe OAMH METacra3 B T'OJIOBHOM
mosre. B ognom Bomomenun BRAF-acconunpoBaHHblil MeTacTaTU4eCKUN pak TOJOBHOIO
MO3ra MpeAcTaBisieT cCOO0H METaCTAaTHYECKYIO MEJIAHOMY, METACTATUIECKUN KOJIOPEKTAIbHBIHI
paK MM METacTaTHUECKHI HEeMEJKOKJIETOUHbIN pak Jerkoro. B oqnom Bormnomennn BRAF-
ACCOLIMMPOBAHHBI ~ METACTATHUECKUII paK TOJOBHOIO MO3ra MpEACTaBisieT  coOoit
MeTacTaTU4YeCKyl0  MenaHoMy. B ogHom  Bomomenun  BRAF-acconumnpoBaHHBIM
METAaCTaTUYEeCKHH pak TOJIOBHOIO MO3ra IPEACTaBiIseT CcoOONW  MeTacTaTHYeCKUi
KOJIOpeKTaybHbIN pak. B ogHom Bomomennn BRAF-accounnpoBaHHBIN MeTacTaTUYECKUN
paK TOJOBHOIO MO3ra MpPEACTaBisieT COOOH MeTacTaTHUECKU HEMEJKOKJIETOYHBIA pak
nerkoro. B oqnoMm Bornomennn BRAF-acconmnpoBaHHblil MeTacTaTUUECKUI pak TOJIOBHOTO
MO3ra TMpeACTaBsieT COOOW MeTacTaTU4eCKHi pak SUYHUKA. B OJHOM BOIUIOIIEHUH
METACTaTUYEeCKUH paK TOJIOBHOTO MO3ra TMpencTaBjsieT CcOOOW MeTacTaTHYeCKUW pak
mUTOBUAHON kene3bl. B ogHOM Boruomenun BRAF-accoumnpoBaHHbIii MeTacTaTHUECKUN
paK TOJOBHOTO MO3ra MpencTaBisier co0oil pak mNOYkH. B OZHOM BOIUIOIIEHWH pak
npexacrasisier codoit BRAF-acconmupoBaHHbIi METACTATUYECKUH pak ¢ MO MEHbIIEH Mepe
OHUM METACTa30M B TOJIOBHOM MO3re (TO €CTh METaCTaTHMYECKHI pak rojIOBHOTO Mo3ra). B
OHOM BOIUIOLIEHHH pak mpeacrasisier codoit BRAF-accounnpoBaHHYI0 METacTaTHUECKYHO
MEJIAHOMY C IO MEHbIIEH Mepe OJJHUM METACTa30M B FOJIOBHOM MO3re. B OHOM BOIIOLEHUH
pax npexacraisieT coboit BRAF-acconmmpoBaHHbINA METaCTaTUYECKHI KOJOPEKTAIBHBIN pakK C
II0 MEHbLIEH Mepe OJHUM METacTa3OM B TOJIOBHOM MO3re. B OIHOM BOIUIOIIEHUM paK
npencrasisier coboii BRAF-accounnpoBaHHbI MeTacTaTUYeCKUIT HEMEJIKOKJIETOUHBIA pak

JIETKOT'O C 10 MEHbIIeH MEPE OAHUM METACTA30M B I'OJIOBHOM MO3TI€. B OJHOM BOINIOIICHUH
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pak mpexncrasisier coboli BRAF-acconmupoBaHHBIH METacTaTUYECKUH pak sIMYHUKA C TI0
MEHbIIEH Mepe OAHMM MeTacTa3oM B TOJOBHOM Mo3re. B OJHOM BOIUIOLIEHUH pak
npencrasisier coboii BRAF-acconmmpoBaHHbINM METACTATUYECKHH PaK LIUTOBHUIHOM MKeJle3bl C
0 MEHbIIEH Mepe OJHUM METAacTa3OM B TOJOBHOM Mo3re. B OnHOM BOMIOIIEHHMU pak
npencrasisier codoli BRAF-acconunpoBanHyto HelpoOnacToMy ¢ 10 MeHbLIeH Mepe OfHUM
METacTa30M B T'OJIOBHOM MO3T€.

JlenTroMeHUHTeabaIbHbIE METAcTa3bl (JieMTOMEHUHIreanbHOe 3aboneBanue (LMD))
MPENCTaBISIIOT co0oi moaMHOkecTBO MetacTazoB [[HC, koTopbie pacTyT B CIH3UCTOU
000JI0YKE TOJIOBHOTO MO3Ta MJIM MO3BOHOYHUKA W/MJIM B CIUHHOMO3T0BOH kuakocta (CSF),
WIN JIEITOMEHUHI€AJIbHBIA KaHLEPOMaTo3. Y MIIEKOMHUTAIOMINX MO3TOBBIMH O0OJOYKaAMH
SIBJISTEOTCSI TBEpAAst MO3roBasi 000JI0UKa, MayTHHHAsT 000JIOYKA U MATKas MO3roBasi 000JIOUKa.
CSF nokanusyercst B cy0apaXHOMAATBLHOM MPOCTPAHCTBE MEXKIY MAyTHHHOH OOOJIOYKOH U
Msrkol obonoukod. IlayTmHHass W wMArkas OOOJOYKM BMECTE WHOTZAA HA3bIBAIOT
nenromeHuHkcoM. Korma LMD Bosnmkaer B snentomenuHkce w/mmm CSF, okpyskaromei
CIIMHHOM MO3T, TOTIa 3TO 3a00JI€BaHNE MOXKET YIIOMUHATLCS KaK «dKCcTpakpaHuanbaoe LMDy
Korma LMD Bo3umkaer B JjentoMenuHkce uw/unu CSF romoBHOro mosra, Torma 3TO
3a0o0neBaHNe MOXKET YIOMMHATBCS Kak «HuHTpakpaHuaimbHoe LMD». ITockonbKy pakoBble
kietkn LMD moryT ObiTh cycnienaupoBanbl B CSF, oHM MOTyT OBICTPO pacripOCTPaHSTHCA 10
Bceit [THC. B pesyabrate, LMD wumeeT mioxol MNPOTHO3 C BBIDKUBAEMOCTBIO, OOBIYHO
U3MepsieMOl MecslaMHi. B OHOM BOIUIOLIEHNH METACTaTUYECKUIl pak MpencTaBisieT coOOoM
BRAF-accounnposannoe LMD. B ogHOM BOIJIOLIEHUN METACTATUYECKUI PaK MPEACTABISAET
coboit uHTpakpaHuaibHoe BRAF-accounmnpoBanHoe LMD. B onmHOM BOIUIOIIEHUH
METAacTaTUYEeCKUN pak Mpencrasisier coboi skcTpakpaHuanbHoe BRAF-acconmupoBaHHOe
LMD. BRAF-accoimupoBaHHBIMU BHUJAMU paka C HauBbICIIEH YacTOTOM BCTPEYaeMOCTH
JIENITOMEHUHI€aIbHBIX METACTA30B SIBJISIFOTCS PaK JIETKOro M MeslaHoMa. B ogHOM BOIIIOLeHUH
BRAF-accounupoBannoe LMD mpencrasnsier coboit LMD, sBisromeecss pe3yibTaToM
MeTacTa3oB MeJlaHOMBI (To ecTb LMD mpencrasisieT coOOi MeTacTaTUYeCKYIO MellaHOMY). B
onHoMm Borutomenun BRAF-accouuuposannoe LMD npencrasisier codoit LMD, siBisirorneecst
pe3yJNbTaTOM METAcTa30B KOJOpeKTampHOro paka (to ecte LMD mnpencrasmser coboii
METaCTaTUYECKHH KOJIOpeKTanbHbI pak). B omHom Bormmomennn BRAF-accounupoBannoe
LMD npencrasinsier coboit LMD, siBnisiroreecs: pe3yibTaTOM METacTa30B HEMETKOKJIETOUHOTO
paxa serkoro (to ectb LMD npencrasisier coO0l MeTaCTaTHUECKUH HEMEKOKJIETOUHBIN pak

JIETKOTO).
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B onmHom Bomomennn pak mpencrasiser coboit BRAF-accormmpoBaHHBINA pak,
UMEIOLINI  BBICOKMH pUCK MeTacTtasupoBaHus. B ogHom Bomuomenun BRAF-
ACCOLIMMPOBAHHBIN PaK, MMEIOLINH BBICOKMH PUCK METACTa3UPOBAHUS, MPEACTABISIET COOOM
pak ¢ HanmuuueM mytauuud BRAF V600OE unu BRAF V600K. B ognom Bomnomenun BRAF-
ACCOLIMMPOBAHHBIN paK, MMEIOINUI BBICOKUII PUCK METaCcTa3UpPOBAHUS, MPEACTaBIAET COOOH
MEJIJAHOMY, KOJIOPEKTAJIbHBIN pak, pak LUTOBUIHOW S>KEJe3bl, HEMEJKOKJETOUYHBIN pak
JETKOTr0, paK SIMYHUKOB WM HedpoOmacromy. B omHom Bomtomenun BRAF-
ACCOLIMMPOBAHHBINA PaK, MMEIOLINA BBICOKHHA PUCK METACTa3HPOBAHHMS, MPEIACTABISIET COOOI
MEJIJAHOMY, KOJIOPEKTAJIbHBIN pakK, pak LIUTOBUIHOW JKEJE3bl, HEMEJKOKJETOYHBIN pak
JIETKOTO, PaK SIMYHUKOB MJIM HEMPOOIacTOMY, KaKABIH U3 KOTOPBIX nMeeT mytauuio BRAF
V600E unu BRAF V600K. B ognom Bomnomennn BRAF-acconmnpoBaHHblil pak, HUMEOLIHi
BBICOKHI PUCK METACTa3MPOBAHUS, MPENCTaBIsAET CO0OH MenaHoMy. B omHOM BOIUIOIIEHUH
BRAF-accounupoBaHHbIN pak, UMEIOLNUN BHICOKUM PUCK MeTacTa3upOBaHMsI, MPEACTABISAET
coboii menanomy ¢ HanmuueM mytaund BRAF V600OE unmm mytaunu BRAF V600K. B ogaom
BorutomeHnn BRAF-acconunpoBaHHbIl pak, UMEIOLIMHI BBICOKMHM PUCK METacTa3UpOBaHU,
NpeCTaBIIsieT CO0O0 KoJlopekTaabHbIN pak. B ogHom Borutomennu BRAF-acconunpoBaHHbIi
paK, UMEOIINT BBICOKUH PUCK METaCTa3UPOBAHUS, MPEACTABIIsIET COOOH KOJOPEKTAIBHBIN paKk
¢ HannuueM myTtauuu BRAF V60OE wnu myrauun BRAF V600K. B ogHOM BomiomeHuu
BRAF-accounupoBaHHbII pak, UMEIOLUN BBICOKHI PUCK METACTa3UPOBAHMsI, NPEACTABISAET
coboif pak muTOBUAHOW >kene3bl. B omnom Bormmomennn BRAF-accommmpoBanHbIN pak,
UMEIOIIUI BBICOKHH PUCK METACTa3UPOBAHMSI, MIPEACTABISIET COOOM paK IUTOBUIHOM JKeIe3bl
¢ HanmuuueM mytauud BRAF VO60OE wnu myrauuu BRAF V600K. B onHoM BomuiomeHun
BRAF-accounnpoBaHHbIN pak, UMEIOLNUN BBICOKHI PHUCK METAaCcTa3UpPOBAaHMSI, MPEICTABISAET
co0OH HEeMENKOKJIETOUHbIH pak jierkoro. B omHom Bomomennn BRAF-accounnpoBaHHBIN
paK, UMEIOIINI BBICOKHI PUCK METaCTa3UPOBAHUS, MIPEICTABIISIET COOOM HEMETKOKIIETOYHBIN
pax serkoro ¢ HajguuueMm myTtanuun BRAF V600OE unu myrtanun BRAF V600K. B ogHoMm
BorutomeHnn BRAF-acconumnpoBaHHbIil pak, UMEIOIIMI BBICOKHHM PUCK MeETacTa3UpOBaHU,
npeacrasisier coOoi pak sUYHUKOB. B omHOM Bomomennn BRAF-acconumpoBaHHbIi pak,
UMEIOIIUI BBICOKUI PUCK METACTa3MPOBAHUS, IPEACTABISIET COOOH pak SMYHUKOB C HATMYUEM
mytaimn BRAF V600E wunun myraunmn BRAF V600K. B oagnom Bomomenun BRAF-
ACCOLIMMPOBAHHBIN PaK, MMEIOLINHA BBICOKUN PHCK METACTa3UPOBAHMS, MPEACTABISIET COOOM

HelipoOnactomy. B onnom Bommomennn BRAF-accormmnpoBaHHbIii pak, IMEIOIIHI BBICOKHUIA
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PHCK METaCTa3upOBAaHMs, MPENCTABIsAET co00M HelipobnacToMy ¢ HannuueM mytauuu BRAF
V600E nnmu myranuu BRAF V600K.

B onnom Bomomenun pak mpezacrasisier codoii BRAF-acconmmpoBaHHBIN pak ¢
Hannunem mytauuu Il knacca. B onHom Borutowmennn myTanwst 11 kimacca npencrasnser co0oit
MyTaluio, oTInuHyr0 or V600. B ogHOM BoOmjoweHuu MyTauus, oriudHas ot V600,
npexacrasisier coboit G469A, G469R, G469V, K601E, K60IN, K601T, L597Q wnu L597V. B
OHOM BOIUIOIIEHHH MyTauus, omin4Has oT V600, npencrasnser coboit G469A. B omnHom
Borutomennu myrtanus 11 kinacca npencrapnsier codoii BapuaHTt crutaticuaira BRAF. B ogHoMm
BOILJIOLICHNH B BapuaHTe cruiaiicnira BRAF oTcyTcTBYIOT 3k30HBI 4-8 (Takke M3BECTEH Kak
p61BRAF(V600E)), sk30ubI 4-10, 3k30HBI 2-8 win 3k30HBI 2-10. B ogHOM BOIIOLIEHUH
BapuaHT crutaiicuara BRAF npencrasiser coboii p61BRAF(V6O00E). Heorpannausaromue
npuMepsl BRAF-acconunpoBanHbIx BUAOB paka ¢ HanuuueMm myTanuil Il kiacca BkimouaroT
paK Jerkux (HampuMep HEMENKOKJIETOUHBIH PakK JIETKOro U MEJKOKJIETOYHBIN pak JETKOro),
MEJIAHOMY, KOJIOPEKTAJIbHBIN PaK, pak MOJOYHOM KEJIE3bl, pPaKk MOMAXKETYIOYHOHN KeJle3bl, paK
LIUTOBUIHON JKEJIe3bl, PAK MPENCTATEIbHOM >KEJIEe3bl, aJCHOKUCTO3HYIO KapLUUHOMY, pak
aIMeHAuKCa, paKk TOHKON KHIIKH, MJIOCKOKJIETOYHBIN paK rOJOBbI U IIEH, AHTMOCAPKOMY, PaK
MOYEBOTO Iy3bIps, TUIA3MAKIETOYHYIO OMyXOJb, PaK IeMaTONaHKpeaTOOMIHAPHON 30HBI, PaK
SIMYHUKOB, HEMPOSHIOKPUHHBIN pak, XonaHruokapuuHomy u onyxoau LIHC.

B onnom Bormomennn BRAF-accounnpoBannslii pak npeacrasiser coboii BRAF-
accouuupoannyo onyxoib [{THC. B ognom Bomomennn BRAF-acconmmpoBanHas onyxosib
ITHC npencrasnsier coboii BRAF-acconnnpoBaHHy 0 IepBHYHYIO OMyXO0JIb TOJOBHOI'O MO3TA.
B onmHOM BOMIOLIEHMM TIEPBUYHAS OMYXOJb TOJOBHOTO MO3ra MpEACTaBjsieT CoOOH
3JI0KaQ4YE€CTBEHHYIO MEPBUYHYIO OIyXOJIb FOJOBHOIO MO3ra. B 01HOM BOIIOIIEHUH NIEpPBUYHAS
OIyXOJIb TOJIOBHOT'O MO3ra MPENCTaBNIsIeT COOON NTOOPOKAYECTBEHHYIO MEPBUUHYIO OMYyXOJb
rOJIOBHOTO MO3ra. B OJHOM BOIUIOLIEHMH MEPBUYHAS OINYXOJb TOJIOBHOIO MO3ra HMeEET
MyTaimio | kjmacca. B ogHOM BONJIOLIEHHMH NEPBUYHAS OMYXOJb TFOJIOBHOIO MO3ra HUMeEET
myTtauuio BRAF V600. B oqHOM BOmIomeHny nepBUYHasl OMyXoJjb MOJOBHOIO MO3ra UMeeT
mytaiio BRAF V600E unu BRAF V600K. B ogHOM BOIUIOLIEHHH TMEPBUYHAS OMyXOJb
rOJOBHOrO Mo3sra umeer mytauuro Il kmacca. B 01HOM BONJIOIIEHMM NEPBUYHAS ONYyXOJb
roJIOBHOTO Mo3sra umeeT myTanuto 11 knmacca, Beidpannyto uz G469A, G469R, G469V, K601E,
K60IN, K601T, L597Q u L597V. B onHOM BOIUIOLIEHUH NEPBUYHAS OMYXOJb TOJOBHOTO
mosra nmeeT Mmytanuo G469A. IlepBrudHbIe ONMyXOJIHM FOJOBHOTO MO3Ta MPEACTABISIIOT COOOM

OMyXOJIh, KOTOPbIC BO3HUKAIOT B T'OJJOBHOM HJIM CIIMHHOM MO3I€ W M3BECTHBI IIOA O6I_I_II/IM
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Ha3BaHHEM TIJHOMBL TEePMHH «TJHOMa» HCIONB3YIOT IJIsl ONMHCAHUS OIyXOJeH, KOTOpbIe
BO3HUKAIOT B INIMaNbHbIX KieTkax, npucyrctsyromux B IIHC. Cornacno npunsaroit BO3
(Bcemupnasi opraHuzaius 31paBOOXpaHEHUs) KJIacCU(pUKALUN OMyXOJeH rOJOBHOTO MO3ra
IJTMOMBI  KJIACCH(PUIUPYIOT 1O KIETOYHOH AKTHBHOCTH U arpecCUBHOCTH IO MIKAJIe,
BrIrovaromeir [ cremenp (moOpokadectBeHHbie onyxomu I[HC) wu II-IV  crenenu
(3nokauectBeHHbie omyxoyu [THC):

I'muoma I crenenu (muiouuTapHas acTPOLUTOMA). OOBIYHO BCTpEYAETCsl y AeTed B
MO3’K€4Ke HJIM CTBOJIE TOJIOBHOTO MO3Ta, @ MHOTIA U B TIOJYIIAPHSX FOJIOBHOTO MO3Tra U PacTeT
MEIJICHHO. | CTemeHb MOXeT BCTPEYaTbCsl Y  B3POCHBIX. XOTS OHH  SIBJISTEOTCS
nobpoxauecrBeHHbIMH (I crenens cornacHo BO3), TpyaHOCTH B JIeueHUH 3TOTO 3a001eBaHus
OENal0T HMX POCT 3JIOKAYECTBEHHBIM [0 TIOBEIEHHIO C BBICOKUMH ITOKAa3aTeNsIMH
3aboneBaemoctu (Rostami, Acta Neurochir (Wien). 2017; 159(11): 2217-2221).

I'mnoma II cremeHn (TJTMOMBI HU3KOH CTENEHH 3JI0KAYECTBEHHOCTH). BKIIFOUAET
aCTPOLIMTOMY, OJIUTOAEHAPOTIMOMY M CMELIAHHYK onuroactpouutroMy. I'nmuowmsl Il crenenu
OOBIYHO BCTPEUAKOTCSl V MOJOABIX B3pocibix (20-50 jer) m wame BCEro HAaxXOHAATCS B
NOJIyIIApHUAX TOJIOBHOTO Mo3ra. M3-3a MHQUIBTPATHBHOIO XapakTepa 3TUX OMyXOJeH MOTYyT
UMeTh MecTo peunansbl. Hexoropbie rmnomer I crenenn pennanBUpyOT U 3BOOLUOHUPYIOT
B Oonee arpeccusHble onyxoiu (III umm IV crenenn).

I'muoma III cremeHu (370KauecTBEHHasl TJIMOMA). BKIIOYAET AHAIMJIACTHYECKYIO
aCTPOLMTOMY, AHAIJIACTUYECKYI0 OJMIOACHAPOITHOMY M aHAIUIACTHYECKYI0 CMEINAaHHYIO
OJIUTOACTPOLIUTOMY. Onyxonu I CTENeHU SIBJISIFOTCSA arpeCCUBHBIMH,
BBICOKOU(PEepEHIIMPOBAHHBIMU PAKOBBIMU 3a00JIEBAHUSIMH U BTOPTAIOTCS B OJIM3JICKALIYIO
TKaHb MO3Ta IIYNAJIbLENOAOOHBIMH OTPOCTKAMHM, YTO 3aTPYAHSET MOJHOE XHPYPTrHYECKOe
ylaJeHue.

I'muombr IV cremenu: BrimowaroT rimodjacromy wmyiastadopmuyro (GBM) wu
rmuocapkomy; GBM npencrasnsier coboli 3io0kadecTBeHnyr0 riuomy. GBM siBisieTcst camoid
arpecCMBHOM M CaMOW paclpOCTPAaHEHHOW TMEPBUYHOM OINYyXOJbK) TOJOBHOTO MO3Ta.
I'muoOnacToma MynbTH(HOPMHAS OOBIMHO OBICTPO PACIIPOCTPAHSIETCS M BTOPTaeTCsl B Apyrue
OTAENbl TOJIOBHOTO MO3ra INyNaJbLEeNnOAOOHBIMH OTPOCTKAMH, HYTO 3aTPYIHSET TIOJHOE
XUPypruveckoe ypaneHue. [ nmocapkoma mpencTaBisieT COOOW 3J0KaYeCTBEHHBIH pak M
OTIpeneNsAeTCs] KaK TIJIHO0NIAaCTOMa, COCTOSIIAsl M3 TJIMOMATO3HBIX M CapKOMATO3HBIX

KOMIIOHCHTOB.
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B opgnom Bomnomenun BRAF-acconumpoBaHHas nepBUYHAs ONyXOJdb TIOJOBHOIO
Mo3ra mpezacrasisier codoit rimomy. B Hekotopeix Bomutomenusx BRAF-accouunpoBanHas
NepBUYHAS OINyXOJIb TOJIOBHOTO MO3ra IPEACTABISAET COOOH INIMOMY € Halu4ueM mytaunuu |
knacca. B Hekoropeix BomomeHusix BRAF-acconunpoBanHasi nepBUYHAs OMyXOJb
TOJIOBHOTO MO3Ta IMPEACTaBIsieT coO0i rmmoMy ¢ HannuueM MyTarmu 11 kimacca.

JloOpoKaueCcTBeHHbIE TEPBUYHBIE OMYXOJH TOJOBHOTO MO3ra MOTYT BBI3BIBATh
CHJIbHYIO OO0JIb, HEOOpaTUMOE MOBPEXkKAECHUE TOJOBHOTO MO3Ta U CMEPTh U B HEKOTOPBIX
ciy4asix CTaHOBATCS 3JI0Ka4eCTBEHHBIMU. Heorpanuuuparomue pUMepbl
IOOpPOKAUECTBEHHBIX MEPBUYHBIX OMYyXOJEeH rOJJOBHOTO MO3Ta BKIIFOYAIOT IIIHOMSBI | cTeneHwy,
NaNWUIIPHBIE KPaHUO(MAPUHTHOMBI, MEHHHTUOMY (BKJIIO4as paOAOUAHYI0 MEHHHTHOMY),
aTUINUYHbIE TepaTONIHbIE/ pabONIHbIC OIyXOJH u IU33MOPUOTIIACTUIECKYEO
HeliposmuTennanbHyo onyxoib (DNT), nunouutapHyr0 acTpOLUTOMY, OJIUTOAEHAPOTIHOMY,
CMEIIAHHYI0 OJUI0aCTPOLMTOMY, aHAIJACTUYECKYIO acCTPOLUTOMY, AaHaIJaCTHUYECKYIO
OJIUTOZIEH/IPOTIINOMY, AHAIUIACTHYECKYI0 CMEIIAHHYI0 OJHroacTpOHHUTOMY, au(y3HYIO
aCTPOLIUTOMY, 3TEHAMMOMY, IIeOMOpQHYK KcaHTtoactpouutoMmy (PXA), raHrmmornmomy,
IJINOCApPKOMY MJIM aHAIUIAaCTUYECKYK0 raHrjuoriauoMmy. B onmnom Bommomennn BRAF-
ACCOLIMMPOBAHHAS OMYXOJb MPEACTABISAET COO0H NOOPOKAUYECTBEHHYIO MEPBUYHYIO OMYyXOJb
rOJIOBHOTO MO3Ta.

B oanom Bomnmomennn BRAF-accouumpoBaHHBIN pak MpeacTaBiseT coloi pak
nepudepudeckoil HepBHOI cucteMbl. B ogHOM BomomeHnn pak nepupepudeckoll HepBHOH
CHCTEMBI IpeAcTaBysieT coOol HelpoOiacTomy. B omHOM BOMIOIEHMM pak NpPEenCTaBISIET
coboii BRAF-acconmmnpoBaHHbIN pak.

bbut0 0OHApYKEHO, 4TO HEKOTOpbIe coenuHeHus: popmyisl I, popmynsl [-A, popmyist
11, popmyast 111, popmynst IV wnu popmynsl V mim ux papMalneBTHUECKH PUEMIIEMbIE COJTH
JEMOHCTPUPYIOT XOPOINYI CIOCOOHOCTh MPOHUKATH B rojioBHOW mo3r w/wim [THC, w/umu
neMOHCTpupyroT Hu3kui 3¢ drokc. Takue coequHeHus: CrIOCOOHBI MPOXoauTh yepe3 BBB u
MOTYT OBITh IPUMEHUMBI TPH HHruOUpoBaHUH KMHa3bl BRAF B rooBHOM MO3re H/UiH Ipyrux
ctpykrypax LIHC.

CooTBeTcTBEHHO, HEKOTOpble coenuHeHust Gopmynbl I, popmynsr I-A, dopmyner 11,
dopmyanst 111, popmynsr IV unu popmynsl V unn ux dpapManeBTHUECKH NPHEMIIEMbIE COJIH,
OTHCAaHHBIE 3/1€Ch, TAK)KE MOTYT ObITh NCIIOB30BaHbI I JeueHus: BRAF-acconmmpoBaHHBIX
omnyxoneit [ITHC. Hanpuwmep, neuenne cyobekra ¢ BRAF-acconmmposanHoii onyxonsto [THC

MOXET BKIIIOYaTh BBEIEHHE (HAIpUMep INepopajbHOE BBEACHUE) CYOBEKTY COEAMHEHUs
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dopmysl 1, popmynst I-A, dopmyast 11, popmyansr I, popmyner IV nnm popmynst V nnm ero
¢dapmaneBTuyecKu npuemsieMoii conu. B Hekoropsix BormutomeHusix BRAF-accorunpoBaHHbIi
pak IHHC wumeer wmyrammro BRAF V600. B Hekoropsix BomowmeHusx BRAF-
accounnpoanHbiii pak [THC nmeer myranmo BRAF V600E n/unmn V600K, B HexoTopsIx
BoriomeHusix BRAF-acconuupoBanneii pak ITHC umeer myrammo BRAF V600E. B
HekoTopbix BortoumeHusix BRAF-accouumpoBanneiii pak IITHC wumeer myranuio BRAF
V600K. B HEKOTOPBIX BOIUIOIIEHHSIX CYOBEKT paHee MoJiydyasl JEeYeHHUEe C MOMOIIBIO OTHOTO
Wi OoJiee 4eM OTHOTO APYroro BUAA MPOTHUBOOIYXOJIEBOH TEPAINUU, HATIPUMEDP C MOMOIIBIO
IPOTHUBOOITYXOJIEBOTO areHTa, XUPYPrUYeCKOro BMEINATENbCTBA H/HIIM JIy4EBOW Teparuu,
HampuMep, Kak ONMUCAHO HUKe. B HEKOTOPBIX BOIUIOIIEHHUSX CYOBEKT MOJy4aeT JieueHUe
coenunenueM ¢opmynsl I, ¢popmynsr I-A, dopmynst II, ¢opmynsr I, dopmyner IV wmum
dopmynsl V unm ero gpapMareBTHYECKH NPUEMIIEMON COJIbI0 B KOMOWHALIMM C OTHHUM HJIH
Oomee ueM OAHMM JPYIHM TPOTHBOONYXOJIEBBIM BHAOM  TEpalHH, HAMPUMED
IPOTHUBOOITYXOJIEBBIM ar€HTOM, XUPYPrHYECKIM BMEIIATEIbCTBOM W/WJIH JIy4eBOW Teparuei,
HanpuMep, Kak OMUCAHO HUKe. B HEKOTOPBIX BOIUIOLIEHUAX CYOBEKT MONydYaeT JEUEHHE C
MOMOIIBIO OJHOTO MM OoJiee YeM OAHOIO JPYyroro NMpPOTHUBOOMYXOJIEBOTO BHIA TEPAIUH
HanpuMep MPOTHBOOIYXOJEBOIO areHTa, XUPYPrudeckoro BMEIIATENbCTBA /MK JIy4eBOM
Teparuy, rnocje BBeaeHus coenuHenus popmynsl I, popmyner I-A, popmyanst 11, popmynsi 111,
dopmynsl IV mnu popmysl V unm ero papMarneBTHHECKH IPUEMIIEMOI CONTU, HaIIpuMep, Kak
OMMCAHO HUXKE.

B HEKOTOpPBHIX BOIUIOIIEHUSAX JIOOBIX CHOCOOOB, ONUCAHHBIX 3/1€Ch, OIYXOJb
npencrasisier coboit BRAF-accouunpoBannyto onyxosb [ITHC, u criocob BKJIIO4YaeT BBEACHME
coenunenust gopmynsl I, ¢opmyner I-A, dopmyner I, ¢popmyner III, dopmynsr IV wmm
dopmynbl V mwin ero ¢dapManeBTHYECKU NPUEMIIEMON COJU. B HEKOTOPBIX BOIUIOLICHHUSX
BRAF-accouuupoBaHHasi omyxojib mnpencrapisier cobdoii omyxonbs [[HC. B HekoTOpbIX
Bormomenusix ~ BRAF-acconmmpoBannass  onmyxonb  I[HC — mpencraBnsier  coboid
3nokadyectBeHHyr0 onyxoJib [THC (pak [THC). B HeKOTOpBIX BOILIOMIEHHUSIX 3JI0KaYeCTBEHHASI
omyxonb [THC mpencrasnsier codoit meractariueckuii pak [THC. B HEeKOTOpBIX BOMIOIMEHUSIX
meractatndecknii pak [IHC npencrasnsier codoil MeTacTaTHUECKYIO METaHOMY. B HEKOTOPBIX
BoriomeHusix meracrarndeckuin pak LIHC mnpencrasnser coboii KojopekTanbHbI pak. B
HEKOTOPBIX BOIUIOIEHUsIX MeTactatndeckuii pak LIHC npencrasisier coboii MeTacTaTHYECKUN
HEMEJIKOKJIETOUHBIN pak jierkoro. B HekoTopbIx BomoweHusx meracrarudeckuii pax LIHC

npencraBisier coOOH  MeTacTaTHUeCKHWil pak IIUTOBHAHON keye3bl. B HEKOTOpbIX
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BoriomeHusix Mmeracratudeckuii pak I[IHC mnpencrasmser coOoii MeracTaTHdecKuil pak
suuHUkoB. B Hekoropeix  BomomeHusix BRAF-accouumpoBannas omnyxons I[HC
npezacrasisier codboit LMD. B HekoTopseix Borutomenusx LMD siBisiercss HHTpakpaHHUAJIbHBIM.
B wnexoropeix Bomnomenusx LMD  sBiserca okcTpakpaHuanbHbIM. B HEKOTOpBIX
Botomenussx LMD mpencraBnser coOoil METacTaTUYECKYI) MeJNaHOMy. B HekoTopsIx
Bomiomenusix LMD mpencraBnser co0Ol MeTacTaTHYECKUI KOJOPEKTaIbHBIA pak. B
HEKOTOPBIX BomuiomeHusx LMD mnpencrasiisier cOO0M MeTacTaTUYeCKHI HEMEJTKOKJIETOYHbIH
pax jerkoro. B HekoTopreix BomtomeHusx BRAF-acconunposannsiii pak LIHC npencrasnser
coOOH MEepPBUYHYKO OMYXOJb TOJOBHOIO MO3ra. B HEKOTOPBIX BOIUIOIIEHHSX IEePBHYHAS
OMyXOJIb TOJIOBHOTO MO3Ta MpPencTaBisieT coOOi TiuoMy 2 cTeneHH. B HEKOTOphIX
BOILJIOLICHUSIX MEPBUYHAS OMTyXOJIb FOJIOBHOTO MO3Ta MPENCTABIISET COOOH INTHOMY 3 CTETIeHH.
B HEKOTOpBIX BOIUIOIIEHUSX MEPBUYHAS OMyXOJb TOJOBHOIO MO3ra MpPEACTaBJsieT coOOH
rmuoMmy 4 creneHu. B Hekoropeix BomuomeHusx BRAF-acconuuposanHas onyxons [HHC
npencraBisier coOOl  TOOPOKAYECTBEHHYIO OMyXOJjb. B HEKOTOPBIX  BOIUIOIIEHHUSIX
nobpoxauecrsenHas onyxonb LTHC npencrasiser coOol manmusipHyI0 KpaHHO(PapUHTHOMY,
MEHUHTUOMY (BKJIFOUasi paOAOUAHYI0 MEHHHTHOMY ), aTHIIHMYHYIO TEPAaTOUIHYIO/padIouaHyO
OIyXOJIb WJIN N33 MOPHUOILIACTUYECKYIO HeliposnuTenuanbhyo onyxoib (DNT). B HekoTopsix
BOIUJIOLIEHUSIX COEAMHEHHE BbIOpaHO u3 coequHeHus mno Ilpumepam 1-164 wnm ero
(bapMarieBTUYECKH IPUEMIIEMOH COJH.

B03MOXHOCTD OIpPEAEIUTh, MOKET JIH COCAUHEHNE OBbITh MOAXOASLINM IS JICUSHHS
paka [THC, moxxeT ObITh OnpeneneHa, Harpumep, MoCpeaCcTBOM YCTAHOBIEHHS TOTO, SIBISIETCS
U coenrHeHne cyocrpatoM 3((IFOKCHBIX TPAHCIIOPTEPOB, W/WIIH MOCPEACTBOM H3MEPEHUS
KJIETOUYHOW TMPOHULAEMOCTH, W/WJIH TOCPEACTBOM H3MEPEHHUS COOTHOLICHHsT CBOOOTHOMN
(dpakuuu B TOJIOBHOM MO3Te K CBOOOIHOM (ppakiuu B Mjia3Me KPOBH, KaK OMUCAHO 371ECh.

B HexoTOpbIX BoOmIOLIeHUsIX coenuHeHus Gopmyisl I, Gopmynsl 1-A, dopmyner 11,
dopmyiel 111, dopmynsr IV wnu dopmynsr V wim ux ¢dpapMaeBTHUECKU MPUEMIIEMbIE COJIU
IEMOHCTPHPYIOT  BBICOKYKO  KJIETOYHYK  mpoHHmaeMoctb. CrocoObl — ompeneneHus
NPOHULIAEMOCTH COEIMHEHUS] MOTYT OBITh YCTAHOBJIEHBI COTJIACHO aHAJIN3y, OMHMCAHHOMY B
ITpumepe B, a k03 PHUIMEHTH MPOHUITAEMOCTH I coenuHeHnH Gopmyusl I, popmynsr I-A,
dbopmyet 11, popmyast I, popmyner [V wnu popmyner V npencrasnens B Tadaune B1.

Hekotopsie coenunenust gopmynsl I, ¢opmynsr [-A, dopmyner I, popmynsr 111,
bopmysl IV wmu popmyiner V unn ux papManeBTHUECKH TPHUEMIIEMbIE COJTH IEMOHCTPUPYIOT

HU3KUH 3¢ durokc. /n vitro cnocodbl OLEHKH TOTO, SIBISIOTCS JM COEAMHEHUs cyOcTparamu
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3¢ roKCHBIX  TpaHCHOPTepoB, TiukonporenHa-P  (P-gp wiu  Oenok MHOXECTBEHHOH
nexkapcrBeHHON ycroitunBoctu 1 (MDRI1)) u Oenka ycTOMUMBOCTH paka MOJIOUHOW >KeNe3bl
(BCRP), omucannl B Ilpumepe B, n koadpdunuents sdpdmrokca coenunernnii popmysl I,
dopmyasr I-A, popmynst I, popmymsr 11, popmynsr IV mmu Gopmynsl V npencrasieHs! B
Ta6nauue B2. B ognom Bomomenun coenuHenust Gpopmyast I, popmynsr I-A, dopmyast 11,
dbopmyisl 111, popmyssr IV wnu popmysasl V win ux papManeBTHYECKH PUEMIIEMbIE COJIU
umeroT ko3ddunuent spdirokca He OGonee 3,5 MpPU TECTHPOBAHUH B KJIETKAX, KOTOPBIE
skcnpeccupyror P-gp. B ogHOM BomiomeHnun coenuHenus ¢opmynsl I, dopmyner I-A,
dopmyner I, dopmyner I, dopmynsr IV wiu dopmynsr V unm ux ¢dapmarneBTHUECKU
npueMJIeMble COJIU MMEIT Kod(hduuuent >¢durokca He Oomee 3,5 mpu TECTHPOBAHUU B
KJIETKaX, KOTOpble dKcmpeccupyror P-gp, u koadduuuent sddmokca He Oonee 5.5 mpu
TECTUPOBAHUU B KJIeTKaX, skcnpeccupyrommnx BCRP.

B HEKOTOPBIX BOIUIOLIEHUAX HEKOTOpbIE coenuHeHus (opmyiel I, ¢opmymnsr I-A,
dopmyner 11, dopmyner 11, dopmynsr IV wmu dopmynsr V unmum ux ¢dapmaneBTHUECKU
NpUeMJIEMBbIE COJM  JAEMOHCTPHPYIOT COOTHOLICHHS TOJOBHOW MO3r  (HECBSI3aHHAs
KOHLIEHTpALMs)/TiIa3Ma KPOBU (HECBs3aHHAsI KOHLEHTPALMS) OT CPEAHEro A0 BBICOKOTO (TO
€CThb COOTHOLIEHHUS OT CPEAHETO JI0 BBICOKOTO HECBA3AHHOMN KOHIIEHTPALIUH B TOJIOBHOM MO3T€/
mia3me kpoBu). CrnocoOHOCTH coenuHeHMs NpoHHKaTh dyepe3 BBB cyOwekra (Hanmpumep
YeJoBeKa) MOXeT ObITh ONpefeNieHa Ha TMOAXOAsIIeH >KUBOTHOW Mopenu (Hampumep Ha
IPBI3yHE, TAKOM Kak MbIlib). Hanpumep, cnocoOHOCTh HEKOTOPBIX COenuHEeHUH (opmysl I
dopmyast I-A, dopmyansrl 11, popmyast 111, Gpopmynsr IV wnm popmynsl V npoHUKaTh uepes
BBB y mbIueli onpenensan nocpeacTBOM OLEHKH COOTHOLIEHHUSI HECBA3aHHON KOHLEHTPALINH
B FOJIOBHOM MO3T€ K HECBSI3AHHOH KOHIIEHTPAIUH B TUIa3Me KpoBu (cBoOoaHast ppakiusi B/P)
y MbIlIeH, Hanpumep, kKak onucano B [Ipumepe C, u cooTHOUIeHUs CBOOOIHON (pakuuu B
TOJIOBHOM MO3re K CBOOOAHOH (pakuum B muasme Kpoeu mnpencrasieHsl B Tadaume C.
CootHoteHust cBOOOIHON (PpaKIIuK B TOJIOBHOM MO3Te K CBOOOHOMN (hpaKIiH B IIa3Me KPOBH
paBubie 0,3 win Oonblie SIBISIOTCS TOKA3aTEJIbCTBOM 3HAUUTENIbHOW CTENEHH CBOOOIHOTO
npoHukHoBeHus B LITHC.

CoOTBETCTBEHHO, B HEKOTOPBIX BOIUIOIIEHUSIX CIIOCOOBI 10 HACTOSIIIEMY H300PETEHHIO
BKJIFOUAIOT criocoOb! ieueHus BRAF-acconmmuposannoro paka [ITHC y Hyxparomerocs B 3ToM
cyObekta. B omHOM BoOmIIOmEHUN crnocod BKIIKOYAET BBEAECHHE coenuHeHus: (popmyiner I
dopmynsr I-A, ¢opmyner I, popmynsr I, dopmynsr IV wmnm dopmyner V. mnu ero

(apMaeBTUYECKH TMPUEMJIEMON COJIM TakuM o0pa3oM, YTOOBI MO MEHBIIeH Mepe YacTb
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coenunenust gopmynsl I, ¢opmyner I-A, ¢opmyner II, ¢opmyner I, dopmynsr IV unm
dopmynbl V nponukaia yepes BBB, kak mpoaeMOHCTpHPOBAHO B MOAXOASINEH >KUBOTHOU
Mozenu. B HEKOTOpBIX BOIUIOIIEHHSIX COOTHOLIEHHE TOJIOBHON MO3I/IIa3Ma CyMMAapHOTO
KOJIMYECTBA JIEKAPCTBEHHOIO CPECTBA COCTABJIAET MO MEHbLIeH Mepe mpuonmmsutensHo 0,3
nocyie BBeACHUs! (HAampuMep MepOpPaNbHOIO WM BHYTPUBEHHOTO BBEINEHHs) CYObBEKTy.
Crnenyer OTMETUTh, YTO MPOLIEHTHOE CONEP’KaHHE COCOMHEHHUS, KOTOPOe MPOHUKAET uepes
BBB, paccuuThIBalOT UCXOAS M3 IUIOINAAU MOJ KPUBON KOHLIEHTPALUA-BPEMsl 3a AAHHBIN
nepuon BpeMeHU (AUCo4)B TOJOBHOM MO3re B COIMOCTABJIEHWH C IUIA3MOH KPOBH.
COOTBETCTBEHHO, MPOLIEHTHI MPENCTABISIOT COOTHOIIEHUsS] KOHIeHTpauuid. To ecTh, eciu
(AUCo-24n) utst coenuHeHus coctaisier 30 HI/MJI B TOJIOBHOM Mo3re u 70 HI/MIT B TUia3Me
KpPOBH, TO IPOLIEHTHOE COAEPKaHNE COEIUHEHMs], KOTOpOe NpoHuKaeT dyepe3 BBB, cocrasnser
30% (30 HI/MJ B rOJIOBHOM MO3Te, pa3lieleHHOe Ha o0yt KoHueHTpauuro (30 Hr/miut70
HI/MIT)) (TO €CTh COOTHOIIEHHE TOJIOBHOW Mo3r/mia3ma coctaBisier 0,30). B HekoTopbIx
BOILJIOLIEHHUSIX MMPOLEHTHI BBIYUCIIIOT UCXOMS U3 TUIOIIAAN MOl KPUBOH KOHLIEHTPALUS-BPEMSI
3a mepuoa BpeMeHHu oT t paBHoe O (BpeMsl BBEIEHHs A03bI) 10 MOCIETHEH KOJNYECTBEHHO
ornpenenseMoi TOYKu KoHueHTparmu, T0 €CTh (AUCo.1ast).

Myraiun B reie BRAF Obimn naeHTHUIPOBaHbI B 3JI0KAYECTBEHHBIX MEJAHOMAX,
NaNMWUIPHBIX ~ KapIMHOMAX I[IUTOBUAHOM  JKeJle3bl, KOJOPEKTAJIbHBIX  KapLHHOMAX,
HeMmenkokyieTouHol kapuuHome Jerkoro (NSCLC) wm kapumHOMax sIMYHMKa U B UX
METacTaTHYECKHUX OMYyXOJAX U B IEPBUYHBIX OMyXOJIsIX rooBHOro Mosra (Davies et al., 2002).
Hanpumep, mytanuu BRAF HaOmromanu B MHOTOYMCJIEHHBIX METACTATHUECKUX OMYyXOJISIX
IMHC, Brurouasi Metactassl MesianoMbl B rosioBHOM Mosre (Flaherty KT, et al., Nat Rev Cancer
(2012) 12(5):349-61), meracTa3pl KOJOPEKTAIBHOTO paka B TOJIOBHOM MO3T€ M METaCTa3bl
HEMEJIKOKJIETOYHOTO paka Jierkoro B rosioBHoM mosre (Berghoff, AS, Preusser M., Curr Opin
Neurol (2014) 27(6):689-696), nanwuisipHOTO paka IUTOBUAHON xene3bl (Kim, WW et al., J
Otolaryngol Head Neck Surg. 2018; 47: 4) u paka ssmunukoB (Grisham RN, et al., Cancer.
2013;119:548-554).

Mytaimmn BRAF Ttakke HaOmomany B 3JI0KaYECTBEHHBIX MEPBUYHBIX OMYXOJIIX
TOJIOBHOTO MO3Ta, BKIIFOYasl rIHOMbI [V cTeneHu, HanpuMep riimo0nacTOMBI U TIIMOCAPKOMBI,
AHAIUTACTUYECKHUE AaCTPOLMTOMBI (OMyXOJH BBICOKOW CTEMEHH 3JI0KAYeCTBEHHOCTH) W
aHaruractudeckue raarnuorianomsl I crenenn cornmacuHo knaccugukanuu BO3 (Berghoft, AS,

Preusser M., Curr Opin Neurol (2014) 27(6):689-696); Schindler et al. (Acta Neuropathol
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121(3):397-405, 2011); Behling et al. (Diagn Pathol 11(1):55, 2016)), B neTckoii u B3pOCIOii
TOTTYJISILHSX .

Myraiun BRAF Taioke HaOmonganu B AOOPOKAUYECTBEHHBIX MEPBUYHBIX OIMYXOJSAX
TOJIOBHOTO MO3ra, Hampumep B actpoumtomax Il cremenu cornacHo kiaccudpukauuun BO3,
wieomopHbIx kcaHTtoactpouuToMax (PXA) II cremenm cornacHo knaccudukaumu BO3,
TIEOMOP(HBIX KCAHTOACTPOLMTOMAX C aHarulasuel, mwionurtapHoil actpouurome (PA),
NANMWUIIPHBIX KPaHUO(APUHIHOMaX, TaHTJIHOTJIMOMAX, acTPOOIacTOMaxX, MHJIOLUTAPHBIX
aCTPOLUTOMAX,  ATUMHUYHBIX  TEPATOMIHBIX/pPAOJOUIHBIX  OMyXOJsAX,  PaOJIOUAHBIX
mennHruomax (Berghoff, AS, Preusser M., Curr Opin Neurol (2014) 27(6):689-696; Schindler
et al. (Acta Neuropathol 121(3):397-405, 2011); Behling et al. (Diagn Pathol 11(1):55, 2016);
(Behling et al., Diagn Pathol 11(1):55, 2016; Brastianos et al., Nat Genet 46(2):161-165, 2014;
Dougherty et al., Neuro Oncol 12(7):621-630, 2010; Lehman et al., Neuro Oncol 19(1):31-42,
2017, Mordechai et al., Pediatr Hematol Oncol 32(3):207-211, 2015; Myung et al., Transl
Oncol 5(6):430-436, 2012; Schindler et al., Acta Neuropathol 121(3):397-405, 2011)), B
JETCKOHN U B3POCJION MOMYJILIHSX.

Mytaunun BRAF Ttaxke Obutm OOHapy>Ke€HbI B PELUAMBHPYIOIUX HelpobdiacToMax
(Eleveld, TF, et al., Nat Genet 47(8):864-871, 2015). HeiipoOnactoma nmpencrasisier coOoit
NeUaTPUIECKYI0 OMyXOoJb nepupepudeckoil HEpBHON CUCTEMBI. BONBIIMHCTBO CYOBEKTOB C
HEeMpoOIaCTOMOM UMEIOT OINyXOJIH, KOTOPbIE N3HAYAIBHO PEarupyrT Ha XUMHOTEPAITHIO, HO
GonpIas yacTh CyObEKTOB OYAET HCIBITHIBATD PE3UCTEHTHBIE K TEPAITUU PELIUNBEL

COOTBETCTBEHHO, TaKXe 371eCh MPEMJIONKEH CIoco0 JedeHus: cyObeKTa, y KOTOPOro
ObLTa IUArHOCTUPOBaHa WK BbIsiBJIeHa BRAF-acconmmpoBanHas OnmyxoJb, Hampumep, Jirooast
u3 mnpuBeneHHbIX B npumepax BRAF-accounmnpoBaHHbBIX oOmyXxonel, pacKpbITbIX 37€Ch,
BKJIFOUAIOLIMI BBEACHUE CyOBEKTY TeparneBTH4eCKH 3(PPEeKTHBHOrO KOJIMYECTBA COETHHEHUSI
dopmysl 1, popmyinet I-A, dopmyast 11, popmyner 11, hpopmyier IV nnm popmysl V mwu ero
(apManeBTHIECKH PUEMIIEMOH COJTH WITH COZIEeprKaliel ero apMareBTHYECKOH KOMITO3UIIHY,
KaK OIpEeNeNeHO 37ecb. B HEKOTOpPhIX BOIUIOIICHUSX Yy CyOBekTa ObUla BBIIBICHA WIIH
nnarHoctupoBaHa BRAF-acconumpoBaHHast OMyXojdb C  TOMOINBIO  HCIOJB30BAHUS
00OPEHHOTO PEryJIATOPHBIM OpPraHoM, HanpuMmep ogodpeHHoro FDA | Tecta nnm aHanmm3a uist
uneHTudukannu mytaun BRAF y cyObexTa mu B OnoricuitHoM o0pasiie, B3siTOM y CyObeKTa,
WUIM TTIOCPEICTBOM IPOBEAEHUS JFOOOTO U3 HE SIBIISIOIIMXCS] OTPAHUYHMBAIOLINMH IPUMEPAMH
aHAJIM30B, ONMMCAHHBIX 371eCb. B HEKOTOPBIX BOIUIOMIEHUSX TECT WM AHAJIU3 NIPEAJIOKEH B BUTIE

HaOopa. B omHom Bomomennn BRAF-accommmpoBanHasi Onyxosib MOXKET IPENCTABIATH
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co0ol pak ¢ HaauMuueM OfHOH miu Oosee yem onxHoi myrtarun BRAF I kiacca (Hampumep
V600E w/unmu V600K). B onnom Bomtomennn BRAF-accoumnpoBaHHasi OMyXoJib MOXET
NPEACTaBIsATh cOO0H pak ¢ HanmuuueM OAHON mnu Oonee yem oxHoil myrtauuu Il kiacca
(manpumep G469A). B HEKOTOpBIX BOIIIOLIEHUIX coenuHeHne (Gopmysl I, popmynsr I-A,
dopmyst 11, popmyast 111, popmyast IV wnu popmyisel V npencraBnsier coOOH COeIUMHEHUE,
BeIOpaHHOe 13 [Ipumepos 1-164, unu ero papMarieBTUIECKH IPUEMIIEMYIO COJTb. B HEKOTOPBIX
BorutomeHusix BRAF-accormupoBaHHasi OmyXojib MPencTaBisieT COOOW 3JI0KaYeCTBEHHYHO
BRAF-accounupoBannas omnyxosb (To ectb BRAF-accounupoBansslii pak). B HekoTopbIx
Bomiomenusix BRAF-accounnpoBansslil pak npencrasisier codoit BRAF-accounnpoBaHHbIH
pax ITHC. B nexortopeix BomnomeHusix BRAF-acconuuposannbiii pak [IHC npencrasnser
coboii BRAF-acconmnpoBanHblii MeTacTaTndeckuil pak. B HekoTopeix Boromenusix BRAF-
ACCOLIMMPOBAHHBIA METACTATUYECKHI PaK MPEACTABIACT COOOH METACTATUYECKYIO MEIAHOMY.
B HekoTtopeix BomnomeHusx BRAF-accounnpoBaHHbIil METaCTaTUUECKUN pak MpeACTaBIseT
co0Ol MeTacTaTHYeCKUi KOJOpeKTalmbHbI pak. B Hekoropeix Bomuomenusx BRAF-
ACCOLIMMPOBAHHBIA  METAaCTaTUYECKUH pak TmpencraBisieT coOOH  MeTacTaTHYeCKHid
HEMEJIKOKJIETOUHBIM pak Jjerkoro. B Hekoropbix BomoueHusx BRAF-acconunpoBaHHBIM
METaCTaTUYECKHH paK MPEACTaBIsIET COOOM METAaCTaTWYeCKUH pak IMMTOBHIHOMN >ene3bl. B
HeKOTOpbIX BomoueHusix BRAF-accouunpoBaHHBIN METACTaTUUECKHUH pakK MpeACTaBIsIeT
coOol  MeracraTMuyeckuil pak sMYHUKOB. B Hekoropeix BomomeHusix BRAF-
ACCOLIMUPOBAHHBIN METACTATUUECKHH PaK MPEACTaBIsieT co0O0H nHTpakpanuasbnoe LMD nin
skcTpakpanuanbHoe LMD. B HexoTopbeix Bomiomenusx BRAF-acconuuposannsiii pak [THC
npeAcTaBisieT coOOH MEePBUYHYIO OMyXOJb TOJIOBHOTO MO3Ta. B HEKOTOPBIX BOIUIOLICHHSX
BRAF-accouuupoBaHHasi OMyXoJib MPeACcTaBiseT co0oi nodpokadecTBeHHY0 onyxoib [ITHC.
B HEKOTOpBIX BOIUIOLICHHUSX PaK BBIOPAH U3 paka JIETKUX (HApUMeEp, HEMEIKOKJIETOYHOIO
paka JIETKOrO M MEJKOKJIETOYHOIO paka JIETKOr0), MEJIAHOMBI, KOJIOPEKTAIIbHOTO paka, paka
MOJIOYHOM JKEJIE3bl, paKa MOMXKEIyJOYHON JKeJe3bl, Paka LIUTOBUAHOW >KENe3bl, pPaka
NPEACTaTeIbHON JKeJe3bl, aJ€eHOKHCTO3HON KapLUHOMBI, paka amnmneHIuKca, paka TOHKOH
KHIIKH, TJIOCKOKJIETOYHOTO paka TOJIOBbI U IeH, aHruocapkombl u omyxoseir [THC. B
HEKOTOPBIX BOIUIOLIEHHSIX COEIUHEHHNE BBIOpaHO 13 coenquHenns no [lpumepam 1-164 nnm ero
dapmaneBTHYeCKH TpUeMIIEMON CONH. B HEKOTOPBIX BOIUIOIIEHUSIX CYOBEKT SIBJISETCS
B3POCIBIM CyOBEKTOM. B HEKOTOPBIX BOIUIOIIEHHUAX CYOBEKT SIBISETCS CYOBEKTOM JETCKOTO

BO3pacTa.
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Taxoke mpeasoskeHsl CrocoObl JIEUEHUS OIYyXOJIN Y CyOBEKTa, HY KIAIOIIErocsi B 3TOM,
BKJIrovaromue: (a) obHapyxkenne BRAF-acconmupoBanHoit omyxomu y cyOwekra, u (0)
BBEIeHHE CYOBEKTYy TepaneBTHUecKd 3(PPEeKTHBHOrO KOIUUECTBA coequHeHHst Gopmyisl I
dopmyner I-A, dopmyner II, dopmynsr III, dopmyner IV wmm dopmynast V. wmmm ero
(apmaLieBTHIECKH IPUEMIIEMOH COJTM MIIN COAEpIKallel ero (hapMareBTHIeCKOH KOMITO3HLIUH.
B  HEKOTOphIX  BOIUIOLIEHHSX 3THX  CHOCOOOB  OMyXOjb  MPEACTAaBIsIeT  COOOM
nobpoxkauecTBeHHyr0 BRAF-accounnpoBaHHYIO OMyX0Jib. B HEKOTOPBHIX BOIUIOIIEHHUSX 3THUX
croco0OB  OMyXOJib MpeAcTaBisieT coboii 3mokadecTBeHHY0O BRAF-acconumpoBanHyro
OMyxoJib. B HEKOTOPBIX BOIUIOMICHUSIX 3THX CIOCOOOB ONYyXOJb MPENCTaBIsAET COOOI
3nokauecTBeHHyr0 ~ BRAF-acconmmpoBanHyro — omyxonb — (Hampumep — JOOyR  H3
3nokauecTBeHHbIX BRAF-accounnpoBaHHBIX OIMyXOJIeH, OMUCAHHBIX 3/1€Ch), U 3TOT CHOCOO
JOTMOJHUTEIBHO BKJIIOYAET MPOBENEHHE U CYyOBeKTa OAHOrO WK Oojiee 4eM OJHOrO BHIA
JIOTIOJIHUTEJIbHON TMPOTUBOPAKOBON Tepamnuy, HanpuMep XHPYPruyecKOro BMeLIaTesbCTBa
(HampuMep, MO MEHbLIEH Mepe YaCTUYHOW PE3eKIHH OMyXOJH), W/HIU JIy4eBOH Teparuu,
W/WITN BBEICHUS MIPOTHBOOITYXOJIEBOIO areHTa. B HEKOTOPBIX BOILIIOLIEHUSIX 3THUX CIIOCOOOB
OMyXOJib TpeAcTaBisieT coboil moOpokadecTBenHyro BRAF-accommmpoBaHHyO OIMyXOJb,
Hanpumep noOpokadectBeHHY0 BRAF-accounuposannyro onyxons IIHC, u stor cnocob
JOTMOJHUTEBHO BKJIIOYAET MPOBENEHHE Ul CyOBeKTa OAHOro Wiu Oosee 4eM OJHOrO BHUIA
JOTIOJIHUTEJIbHON TMPOTUBOPAKOBON Tepamnuy, HalpuMep XUPYPruveckoro BMEIIATeIbCTBA
(HampuMep, MO MeHbLIeH Mepe YaCTUYHOH pe3eKIMU ONyXOJH), W/WIN JIy4eBOH Teparuwy,
W/MJIM BBEACHUSI TPOTHBOOIYXOJIEBOTO areHTa. B HEKOTOPBIX BOILIOIIEHUSIX Y CyOBbeKkTa Oblia
BoisiBjiecHa BRAF-accoumupoBaHHasi ONMyxojib C MOMOIIBI) HCIOJBb30BAHUS OHOOPEHHOTO
peryJsITOpHBIM ~OpraHoM, Hampumep opobpennoro FDA, Tecta wnm aHammza Juis
unenTudukanuu myrauud BRAF y cyObekTa mim B OMONICHIHOM 00pasie, B3sITOM y CyOBeKTa
(Hampumep OMOTICHS TKaHW WJIU KUIKOCTH), WJIM TIOCPEACTBOM MPOBENEHUS JIFOOOro U3 He
SIBJIAIOLMXCS] OTPAHUYMBAIOIIMMY NPUMEPAaMU aHAIU30B, OMMCAHHBIX 371eChb. B HeKOTOpbIX
BOILJIOLICHUSIX TECT WJIM aHAJIH3 NPEMJIOKeH B BUAe Habopa. B HEKOTOPBHIX BOIUIOLICHHUSX
BRAF-accouuupoBaHHasi OIMyXOJib MPEACTaBIsieT CoOOW  3j0kauecTBeHHyH0 BRAF-
accoMMpOBaHHyK omyxonb (1o ectb BRAF-accoumupoBanHbi pak). B HEKOTOpBIX
BoriomeHusix BRAF-accounnpoBansslil pak npencrasisier codoit BRAF-accounnpoBaHHbIi
pax ITHC. B nexortopeix BomnowmeHusix BRAF-acconuuposannsbiii pak IIHC npencrasnser
coboit BRAF-acconmnpoBanHblii MeTacTaTuueckuil pak. B Hekoropeix Boromenusx BRAF-

aCCOLIMMPOBAHHBIA METACTATUYECKHH PaK MPEACTaBIAeT COOOH METACTATUYECKYIO MEJIAHOMY.
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B HekoTtopeix BomomeHussx BRAF-accounnpoBaHHbIil METaCTaTUUECKUN PaK MPEACTABISAET
coOOl MeTacTaTHYecKui KoJopekTalbHblll pak. B Hekoropeix BomuomeHusx BRAF-
ACCOLIMMPOBAHHBIM  METAaCTaTHMUECKUN paK TMPEACTaBIsAeT COOOM  MeTacTaTHUYeCKUH
HEMEJIKOKJIETOUHBIM pak Jjerkoro. B Hekoropbsix Bomomenusx BRAF-acconunpoBaHHBIN
METAaCTaTUYEeCKHl paK MPEACTaBisieT OO0 MeTAaCTATUYEeCKUN pak IMMTOBHIHOMW >Kenie3bl. B
HeKOTOphIX BoriomeHnsix BRAF-accounnpoBaHHbINT MeTaCTaTHUECKHUI pak IMpenCcTaBiseT
co0OH  MeTacTaTHYeCKWuil pak sSIMYHUKOB. B HekoTopbix BomiomeHusix BRAF-
ACCOLIMMPOBAHHBINA METACTATHYECKHI PaK MpencTaBisieT coboil muTpakpanuanbHoe LMD miu
skcTpakpanuanbHoe LMD. B HekoTtoprix Borutomenusx BRAF-accounnposannsiii pak LIHC
NpeACTaBysieT cOOOH MEePBUYHYIO OMyXOJb T'OJOBHOTO MO3Ta. B HEKOTOPBIX BOIUIOLIEHHSX
BRAF-accouuupoBaHHasi OMyXoJjib MPEACTABIISIET Co00M nodpokadecTBeHHYI0 omyxoib [THC.
B HEKOTOpBIX BOIUIOIIEHHUSX paK BBIOPAH M3 paka JIETKUX (HAMPUMEP HEMEIKOKJIETOYHOIO
paka JIETKOrO M MEJIKOKJIETOYHOTO paka JIETKOT0), MEJIAHOMBI, KOJOPEKTAIbHOTO paka, paka
MOJIOYHOM JKEJIE3bl, paKa MOMKETYJIOYHOM JKeNe3bl, Paka LIMTOBUAHOW >KENEe3bl, pPaka
MIPENCTATEIbHON KeNe3bl, aACHOKHUCTO3HOM KAapLHUHOMBI, pakKa alleHIUKCa, pPaka TOHKOH
KUIIKH, TJIOCKOKJIETOYHOTO paka TrOJIOBbI M e, aHruocapkombl u omyxonei LIHC. B
HEKOTOPBIX BOIUIOLIEHHSIX COeUHEHNE BBIOpaHO 13 coequHenus no [pumepam 1-164 nnm ero
dapmManieBTUYECKH NpUEMJIEMON COJHM. B HEKOTOPBIX BOIUIOIIEHUSX CYOBEKT SIBISETCS
B3pOCJIBIM CyOBEKTOM. B HEKOTOPBIX BOIUIOLIEHUAX CYOBEKT SIBJISETCS CYOBEKTOM JETCKOTO
BO3pacTa.

Taxke mpemnokeHbl  crocoObl  jiedeHuss  cyObekTa, wumeromero BRAF-
ACCOLIMMPOBAHHYIO OMyXOJib, BKJIIOYAIOIIME TMPOBEACHUE aHaiu3a oOpasua, B3SITOrO Y
CyOBEKTa, C IENIbI0 ONPENeNICHus], YTO CYOBEKT UMEET OMyXoJjib ¢ HamuuueM mytannu BRAF,
U BBEJICHUE TEPareBTHUECKU 3(P(PEKTUBHOrO KOMUUecTBa coequHenus: Gpopmyier I, popmybr
I-A, dopmyasl 11, popmyast 11, Gopmynsr IV unu popmyner V unm ero ¢papmaneBTHUECKH
NPUEMJIEMON COJIM WJIM conepskamedl ero (apMaleBTUYECKOW KOMITO3UIMU CyOBEKTY, Y
KOTOPOTO YCTaHOBJIEHO Hanune Mytaund BRAF. B HEKOTOPBIX BOIUIOIIEHHSIX 3THX CITOCOOOB
BRAF-accouuupoBaHHasi OIMyXOJib TpPeACTaBisieT cobol  3jokadecTBeHHyH0 BRAF-
aCCOLIMUPOBAHHYID omyxojb (TO0 ectb BRAF-accoummpoBaHHBIH pak), U 3TOT CHOCOO
JOTMOJHUTEBHO BKJIIOYAET MPOBENEHHE U CyOBeKTa OAHOTO WK Oojiee 4eM OJHOrO BHIA
APYyrod MPpOTHBOPAKOBOH Tepanuy, HapuMep XUPYpPrauecKoro BMELIaTeIbCTBa (HApUMep,
IO MEHbIIEeH Mepe YaCTHUHOW Pe3eKLUU OMyXOJIN), WK JIy4eBOH Teparuu, W/WiIH JIEYeHUs

IPOTHUBOOITYXOJIEBBIM areHTOM. B HEKOTOPBIX BOIUIOIIEHHUSAX 3THX CHOCOOOB CYOBEKT paHee
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MOJIy4aJl APYyroe MPOTUBOOIYXOJIEBOE JIEYEHUE, HANPUMEDP XUPYPrUYECKOe BMEIIATEIbCTBO
(HampuMep, MO MEHbLIEH Mepe YaCTUYHYIO PE3EKLHIO ONMYXOJH), W/WIN JIy4EeBYIO TEpPAITHIo,
W/WIM  JIeYeHHe IPOTHUBOONYXOJIEBBIM AareHTOM. B  HEKOTOpPBIX BOIUIOIIEHHSX CYOBEKT
npezacTasJsietT co0oit cyObekT ¢ mopo3penuem Ha Hanuune BRAF-accounnpoBaHHO# omyx oy,
y cyObekTa MpUCYTCTBYeT OnuH miu Oonee yem oawH cumntoM BRAF-acconmupoBaHHOM
OMyXOJIM, WM CyOBEKT HMeeT MOBbIIEHHbIH puck passutusi BRAF-accounupoBaHHOMN
OnyXxoJid. B HEKOTOpBIX BOIUIOIIEHUSX B AHAIU3€ HUCIOJB3YIOT CEKBEHHPOBAHUE HOBOIO
MIOKOJICHUs], TMHUPOCEKBEHHPOBAHHE, MMMYHOTHCTOXMMHUIO wiu aHanu3 Break Apart FISH
(bnyopecuentHas rubpunusanus in situ ¢ ucmoib3oBanueM 30H1a Break Apart). B HekoTopbix
BOILIOLICHUSIX AHAJIN3 MPEACTABISIET COOOW ONOOPEHHBIN PETyJSITOPHBIM OPraHOM aHAJH3,
Hanpumep onoOpeHHbIl FDA HaOop. B HEKOTOPBIX BOTUIOIIEHHUSIX aHAITN3 MPEACTABISIET COOOI
OMOTICHIO JKUAKOCTH. B HEKOTOPBIX BOIUIOIIEHUSX OWOICHS MPEACTaBIsieT COOOH OHOICHIO
TKaHH. B HEKOTOpBIX BOIUIOIIEHUSX pak mnpexncrasisier coboir pak LHHC, u Owuomncus
npeacrasisier coboit dnoncuro xxuakocTH (Hanpumep, CSF (cmnHHOMO3roBOH kHuIKOCTH)). B
HEKOTOPOM BOIUIOLIEHUH pak npeacrasisier coboit pak [IHC, n Ounoncus npencrasnser codoit
Ouoncuro TKaHW (HampuMep, OOpas3ell OMyXOJH, IMOJYYeHHbIH BO BpeMsl TPATULHMOHHOM
XUPYPrU4eCKOW OIMepanud WIH CTePEOTAKTHYECKON WroJIbHON OWomcHH, Hampumep
CTEPEOTAKTHUYECKONH HronpHOW Ouomncum, pykoBoxacTBysach KT- nnn MPT-ckaHupoBaHueM).
JlOMONHUTENbHBIE, HE SIBJSIFOIINECS OTPAaHMYMBAIOLIMMU AHAJIHM3bI, KOTOPbIE MOTYT OBITH
UCTIOJIb30BAHBI B 3THX CHOCO0AX, OMHUCaHbI 371eCh. J{OMOIHUTENbHBIE aHATM3bI TAK)KE H3BECTHBI
B JaHHOH oOnactu TexHUKHU. B Hekotopeix Bormtomenusx BRAF-acconuupoBanHas omyxonb
npeacTasisier codoit 3nmokadecTBeHHy0 BRAF-acconmmpoBannyto onyxoins (To ectb BRAF-
acCOLIMMPOBaHHBIA pak). B Hekoropbix BommomeHusx BRAF-acconmupoBaHHbIi pak
npencrasisier coboii BRAF-accoummpoBannsiii pak [[HC. B HeKOTOpBIX BOIIOIIEHUSX
BRAF-accounupoBannbiii  pak IIHC mnpencrasnser coboii BRAF-acconmmpoBaHHBIH
MeTtactaTudeckuii  pak. B Hekotopeix  Bomomenumsx — BRAF-accomumpoBaHHBIM
METACTaTUYECKHH paK MPeNCTaBlsieT COOOH MeTacTaTHUYECKY MelaHoMy. B HeKoTophIxX
BorutomeHusix BRAF-acCOUMUPOBAaHHBIN METAaCTaTHYECKUH pak TMPEACTaBisieT coOou
METAaCTaTUYEeCKUIl  KOJOpeKTajibHbli pak. B  Hekorophix  BomuomeHusx BRAF-
ACCOLIMMPOBAHHBI  METAaCTATHUECKUNW pPaK MPEACTaBIseT COOOW  MeTacCTaTHYECKUU
HEMEJIKOKJIETOUHBIM pak Jjerkoro. B Hekoropsix BomiouieHusx BRAF-acconunpoBaHHBIM
METAaCTaTUYECKHH paK MPEACTaBIsIET COOO0M METAaCTATUYECKUH pak IMMTOBHIHOMW Jene3bl. B

HeKOTOpbIX BomjoueHusix BRAF-accouunpoBaHHbIII MeTaCTaTUUECKUI pakK MpeaCTaBisieT
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co0Ol  MeracTtaTHM4YecKHMil pak sMYHUKOB. B  HekoTopeix BomomeHusix BRAF-
aCCOLIMMPOBAHHBINA METACTATUYECKHH pak MpencTaBiseT coboil nuTpakpanuanbHoe LMD umnn
skcTpakpannanbHoe LMD. B HekoTopbix BorutomeHusix BRAF-accounnposanssiii pak LITHC
npencTaBisieT coOOH MEePBHYHYIO OMyXOJb TFOJOBHOIO MO3ra. B HEKOTOPBIX BOIUIOLIEHMSIX
BRAF-accouumnpoBaHHasi OIyXoJib IpeAcTaBisieT coboit nodpokadecTBeHHyro onyxonbs [THC.
B HEKOTOpBIX BOIUIOIIEHUSX PaK BbIOpAH M3 paka JIETKUX (HAMPUMEP HEMEJIKOKJIETOYHOI'O
paka JIeTKOrO M MEJKOKJIETOYHOIO paka JIErKOro), MEJIAHOMBI, KOJIOPEKTAIbHOTO paka, paka
MOJIOYHOM >KeJe3bl, paka MOKENyJOUHON >KeJe3bl, paka IIUTOBUAHON JKeNe3bl, paka
MPEACTaTeNIbHON JKeJe3bl, aJeHOKHCTO3HON KapLUHOMBI, paka amnmneHIuKca, paka TOHKOU
KHIOKH, TJIOCKOKJIETOYHOTO paka TrOJIOBbI U Ieu, aHruocapkombl u omyxojeit [THC. B
HEKOTOPBIX BOIUIOIIEHUSIX CYOBEKT SIBISIETCA B3POCHBIM CyOBeKTOM. B HEKOTOpBIX
BOILJIOLICHUSX CYOBEKT SIBISIETCSA CYOBEKTOM JIETCKOTO BO3PACTA.

Taxke npennoxkeHo coeaunenue Gopmyinsl I, Gopmyner [-A, dopmynsr 11, Gpopmyns
I, ¢opmynsr IV wnu popmynsr V unm ero QapmaneBTUdecku mnpuemiieMas COib s
npuMeHeHus B iedeHnn BRAF-accormmnpoBanHoii ormyxosn y cyObekTa, y KOTOPOTO BbISIBJIICHA
nnu quarHoctuposaHa BRAF-acconunpoBanHas onyxoJb, IOCPEACTBOM CTaAUU NMPOBENEHUS
aHanu3a (HampuMep, aHaiu3a in Vitro) obpasua, B3SITOrO y CcyObeKTa, sl ONpeneeHHUs
Hammuus y cyowekra myrauun BRAF, rme mpucyrcrue myrtaunu BRAF ykaseiBaer Ha
Hannuue y cyorekta BRAF-accorunpoBannbiii onyxonu. Taxoke NMpeaiokeHO NMPUMEHEHUEe
coenuHenust popmynsl I, dopmyner I-A, dopmynst II, dopmynst III, ¢opmynsr IV nmm
dopmynel V  wmim  ero  (dapManeBTHUECKH TNPHEMIIEMOH COJNM  AJIi  M3TOTOBJICHHS
JIEKapCTBEHHOTO cpeacTBa mis yiedeHuss BRAF-acconuupoBaHHO#M onyxoiu y cyObekTa, y
KOTOPOTO BbIsABJIEHAa UM nuarHoctuposaHa BRAF-accoumnpoBanHas Omyxosib, OCPEACTBOM
CTaJUH MPOBENEHUs aHAIN3a o0pasia, B3ATOro y cyObeKTa, sl ONpeAeIeHHs IIPUCYTCTBYET
o y cyobekra mytanusi BRAF, kortopas ykaseiBaeT Ha Hammuume y cyObekta BRAF-
aCCOLIMHMPOBAHHBIN OMyXxoyid. HeKoTopble BOIUIOMEHHS JTI000T0 M3 COCOOOB M PUMEHEHUIA,
ONHCAHHBIX 371€Ch, AOMOJHHUTEIBHO BKIIOYAIOT 3aMUCh B HCTOPHH OOJE3HH CyOBEKTa
(HampuMep Ha MAIIMHOYUTAEMOM HOCHUTENE), YTO CYOBEKTy, y KOTOPOrO B pe3yJIbTaTe
NIPOBEACHUsI aHAJIN3a YCTaHOBIEHO Hanuuue myTtauud BRAF, cnenyer BBoauTh coeanHeHNe
dopmysl 1, popmynet I-A, dopmyast 11, popmyser 1L, popmynst IV nnm popmynst V mwnu ero
dapManeBTUYECKH TPUEMIIEMYIO COJIb WM  COIEPKAIlyl0 ero (hapMaleBTHUECKYIO
KOMIO3UIMIO. B HEKOTOPBIX BOIUIOIIEHUSAX B AHAJIN3€ UCIIONB3YIOT CEKBEHUPOBAHUE HOBOIO

MIOKOJIEHUs], TMPOCEKBEHUPOBaHNE, UMMYHOTUCTOXUMHUIO nin aHanu3 Break Apart FISH. B
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HEKOTOPBIX BOIUIOIIEHHSIX aHAJN3 MPEACTABISIET COOOH OI00pEHHBII PEryISTOPHBIM OPraHOM
aHanu3, Hampumep onoOpeHHsii FDA nHaOop. B HEKOTOpPBIX BOIUIOLICHHUSX aHAJIHN3
npeacTaBsier coboit  Omomcuio  kuakoctu. B Hekoropeix  BomiomeHusx  BRAF-
aCCOLMMPOBAaHHAs  OMyXOJb npencTaBisier  cobol  3j0kavyecTBeHHyH0O — BRAF-
accoLUMUpoOBaHHYO omnyxonb (To ectb BRAF-accouumpoBaHHblii pak). B HexoTopsix
Bomiotenusix BRAF-accouunpoBanHslil pak npencrasisier codoit BRAF-accoumnupoBaHHbIH
pax IIHC. B nexortopeix BomnowmeHusix BRAF-acconmuposannbiii pak [IHC npencrasnser
coboii BRAF-acconmnpoBanHbIii MeTacTaTudeckuil pak. B HekoTopeix Borutomenusx BRAF-
ACCOLIMMPOBAHHBIA METACTATUYECKHI PaK MPENCTABIACT COOOH METACTATHYECKYIO MEIAHOMY.
B HekoTtopeix Bomnomenusx BRAF-accounnpoBaHHbIil MeTaCTaTUUECKUH pak MpeicTaBseT
co0Ol MeTacTaTHYeCKUH KOJOpeKTalmbHbI pak. B Hekoropeix BoruomeHnsix BRAF-
ACCOLIMMPOBAHHBIA  METAaCTaTUYECKUH pak MpencraBisieT coOOi  MeTacTaTHYeCKHid
HEMEJIKOKJIETOUHBIM pak Jjerkoro. B Hekoropbix BomouieHusx BRAF-acconunpoBaHHbIiM
METAaCTaTUYECKHH paK MPEACTaBIsieT cOO0M METACTaTUYEeCKHH pakK IIMTOBHIHOW >kene3bl. B
HeKOoTOpbIX BomjoueHusix BRAF-accouunpoBaHHbIIT MeTAaCTaTUUECKUHM pakK IMpeaCTaBsieT
coOOl  MeracTaTHMYecKHMil pak sHMYHUKOB. B HekoTopeix BomomeHusix BRAF-
ACCOLIMMPOBAHHBINA METACTATUYECKHH pak MpencTaBiseT coboil nuTpakpanuanpHoe LMD nnn
skcTpakpanuanpHoe LMD. B HekoTopbix Bomowenusx BRAF-accounnposannsiii pak LIHC
HpencTaBisieT coOOW MEePBHUYHYIO OMYXOJb FOJOBHOTO MO3ra. B HEKOTOPBIX BOIUIOLIEHMSIX
BRAF-accouuupoBaHHasi OyxoJib IpeAcTaBisieT codoli nodpokayecTBeHHyr0 omyxoub [[THC.
B HEKOTOpPBIX BOIUIOLIEHMSIX pak BBIOpaH W3 paka JIErkux (HarpuMep HEMEJIKOKJIETOUHOI'O
paka JIEeTKOrO M MEJKOKJIETOYHOTO pakKa JIETKOr0), MEJIAHOMBI, KOJIOPEKTAJIIbHOTO paka, paka
MOJIOYHOM JKEJIe3bl, paKa IMOMXKENyJOYHOM >JKeje3bl, paka UIMTOBUAHOM JKENe3bl, paka
MIPEACTATENbHON JKeJe3bl, aACHOKHCTO3HON KApLMHOMBI, PAaKa ammeHaAuKCca, paka TOHKOU
KHIOKH, TJIOCKOKJIETOYHOTO paka TOJIOBbI U IeH, aHruocapkombl u omyxoseir [THC. B
HEKOTOPBIX BOIUIOIIEHUSIX CYOBEKT SIBISIETCSA B3POCHBIM CyObekTOM. B HEKOTOpBIX
BOILJIOLICHUSX CYOBEKT SIBISIETCSA CYOBEKTOM JIETCKOTO BO3PACTA.

Taxke npennoxkeHo coeaunenue Gopmyisl I, Gopmyner [-A, dopmynsr 11, Gpopmynsl
I, ¢opmynsr IV wnmu dopmynsr V unm ero QapmaneBTudecku mnpuemiieMas COib s
npuMeHeHus: B jedueHnn BRAF-acconmmpoBaHHON onmyxoyin y cyObeKTa, HY>KIAIOIIEerocs B
5TOM, WIH CyOBeKTa, y KOTOPOrO BBIIBJIEHO WM AWAarHOCTUpoBaHO Haimmune BRAF-
aCCOLIMMPOBAHHON OMyXoiH. Takke NPEemsoKEHO NPUMEHEHHe coeauHeHus: Gopmyisl I

dopmynsr I-A, ¢opmyner II, popmynsr I, popmynsr IV wmmu ¢opmyner V unu ero
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dapMarieBTUYECKH TPUEMIIEMON COJIM I W3TOTOBJIEHUS JIEKAPCTBEHHOT'O CPEACTBA IS
neuennss BRAF-accounupoBaHHON oOnyxonn y CyObekTa, y KOTOPOTO BBIBICHO WU
auarHoctTuposano Hannune BRAF-accounnpoBaHHON onyxoau. B HEKOTOPBIX BOIIOLIEHUSIX
y cyObeKkTa BBIBISIOT MM quarHoctupyrot Hannane BRAF-acconmupoBanHoii onyxomnu mpu
HCTIOJIb30BAHUH OI00OPEHHOTO PETYJIISITOPHBIM OpraHoM, HanpuMep onodpenHoro FDA, Habopa
nuist BeisiBiieHust mytaiuu BRAF y cyObekTa uin B GnoncuiinHom o0pasie, B3STOM Y CyObeKTa.
B Hekoropeix BommomeHusix BRAF-accomuupoBaHHas OMyXojib MPEACTABISET COOOM
3nokadectBeHHyr0 BRAF-accouuupoBannyo omyxonb (To ectb BRAF-accoumupoBaHHbBIN
pak). B HexoTopbix Boromenusix BR AF-accounnpoBansslii pak npeacrasisietr codoit BRAF-
accouuupoBanHbiii pak IITHC. B Hexortopeix BommomeHusx BRAF-acconuupoBaHHblii pak
IHC npencrasnsier coboit BRAF-acconmmupoBanHblii MeTacTaTUYECKHi pak. B HEKOTOpPBIX
BorutomeHusix BRAF-accoUMMpOBaHHBIM METAaCTATHYECKUNM pak TMPEACTaBisieT CoOOMU
MeTacTaTu4eckyro MenaHoMmy. B Hekoropbix BomoueHusx BRAF-acconunpoBaHHbIi
METACTaTUYECKHH paK MPEACTaBIsIeT COOOW METacTaTHUECKHUH KOJOPEKTaNbHBIH pak. B
HeKOoTOpbIX BomjoueHusix BRAF-accouunpoBaHHbIIT MeTAaCTaTUUECKUHM pakK IMpeaCTaBsieT
coOOH MeTacTaTHYeCKUI HEMENKOKJIETOYHBI pPak JIETKOro. B HEKOTOPBIX BOIUIOLICHHSX
BRAF-accounnpoBaHHbI METACTATUYECKHH paK MpencTaBiseT cOO0H METaCTaTUYECKUH pak
IIUTOBUAHON  skene3bl. B Hekortopeix  BomtomeHusix  BRAF-acconumpoBaHHBIM
METAaCTaTUYECKHH pak MPEeACTaBiIsAeT COOONH MEeTacTaTHYeCKUil pak SUYHUKOB. B HEKOTOpBIX
BomyioteHnsix BRAF-accOlMMpPOBaHHBI METAaCTATUYECKUH pak TMpeAcTaBisieT CcoOoit
uHTpakpanuanbHoe LMD unu skctpakpannansHoe LMD. B Hekotopbix Bomtomenusix BRAF-
accoruupoBanHbiii pak [THC npexncrasisier coOol mepBUYYIO OMyXOJb FOJIOBHOTO Mo3ra. B
HEKOTOpBIX ~ BomouieHusix BRAF-acconmupoBaHHasi ONyXOJb  MpPEACTaBsieT  CcOOOi
nobpoxauecTBeHHY0 omyxoJib [ITHC. B HEKOTOPBIX BOILIOIIEHUSX paK BBIOPAH U3 paka JIETKHX
(HarmpuMep HEMENKOKJIETOYHOT'O PaKa JIETKOTO U MEJIKOKJIETOYHOTO PaKa JIETKOT'0), MEJTAHOMBI,
KOJIOPEKTAJIbHOIO paka, paka MOJIOYHOM JKeJe3bl, paka IOIKETyJOYHOW >KENe3bl, paka
LIUTOBUIHOM JKEJIE3bl, paka MPEACTAaTEIbHOU KeNe3bl, afeHOKHUCTO3HOM KApLMHOMBI, Paka
aNMeHauKCa, paka TOHKOW KHMIIKH, MNIOCKOKJIETOYHOIO paKa roJIOBbl U LI€H, AHTMOCAPKOMBI U
onyxoneii [ITHC B HeKOTOpBIX BOIMJIOLIEHUSAX CyOBEKT SIBISETCS B3POCIBIM CyOBeKkTOM. B
HEKOTOPBIX BOIUIOIIEHUSX CYOBEKT SIBJIACTCS] CYyOBEKTOM AETCKOTO BO3pacTa.

B HEKOTOpBIX BOIUIOMIEHUSX JFOOOro M3 CIOCOOOB WJIM NPUMEHEHHH, ONMHCAHHBIX
3/1€Ch, aHAJIN3, UCTIONB3YEMBIH ISl ONpeneNeHus] Haanuus y cyobekra mytauuu BRAF npu

UCTIOJIb30BAaHUH 00pa3la, B3ATOrO y CyObEKTa, MOXKET BKIIFOYATh, HAIIPUMED, CEKBEHUPOBAHUE
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HOBOTO ITOKOJIEHHsI, MMMYHOTHCTOXUMHIO, (hJIyOPECLEHTHYI0 MHKDPOCKOIUIO, aHann3 Break
Apart FISH, caysepu-Onortunr, BecrepH-Onorrunr, anamn3 FACS (coptupoBka KJIETOK €
aKTUBUPOBAHHON (pIryopecleHIue), HO3epH-OOTTUHT U aMIuidukanuo Ha ocHose [ILIP
(monmmmepasnas nenHas peakuysi) (Hanpumep, OT-TTLP (ITLP ¢ oOpatHoii TpaHCKpHUILIUEH) 1
xosuectBeHHass OT-TILP B peanbHOM Bpemenn). Kak n3BeCTHO B JaHHOM 00JIaCTH TEXHUKH,
aHaJU3bl OOBIMHO TPOBOISAT, HANPUMEP, C MCIMOJb30BAHMEM IO MEHbIIEH Mepe OIHOTrO
MEUYEHOTO 30HAa HYKJICMHOBOW KHCJIOTHI WJIHM MO MEHbIIeH Mepe OJHOrO0 MEYEHOIo aHTHTENa
WM €r0 aHTHIeHCBSI3bIBAIONIEro (pparmMenta. B anamm3ax MoryT ObITh HCIIOJB30BAHbI APYTHE
crocoObl OOHAPYKEHUS, U3BECTHBIE B TAHHOW OOJIACTU TEXHHKH JJIsi OOHAPYKEHHUS] MyTaLUil
BRAF. B HekoTOpBIX BOIIIOMEHUsIX oOpasel mpeacTasisier codoit Ouonornyeckuii odpasern
wm OuorncuitHbIi oOpazer (Hanpumep, 3aJIUThIN B mapaduH OMONCHIHBIN 00paser), B3SIThIA y
cyObekTta. B HEKOTOPBIX BOIUIOIIEHHSIX CYOBEKTOM SBISETCS CYOBEKT, y KOTOPOTO
nono3pesaroT Hagnmuue BRAF-acconnnpoBaHHOH OIMyxonu, CyOBEKT, UMEIOIIUN OIUH HIIH
Oonee yem onuH cumnroM BRAF-acconmmnpoBaHHOH OmyX 0, /1N CyOBEKT, KOTOPBII HMEeT
NOBbILIEHHbIN puck pa3Butus BRAF-acconmnpoBaHHON OMyXou.

B HEKOTOpBIX BOIUIOIIEHUSX OWOMCHSA TMpencTaBisieT coOOH OWONCHIO OMyXOoJu
(Hampumep oOpasen OMyXONM, TOJYYEHHBII BO BpeMsl TPAIULMOHHONW XHUPYpPrHUECKON
omepaniyi WU CTEPEOTAKTUYECKON WrOJIbHOW OHOINCHUM, HAampuMep CTepeOTaKCHYeCKOU
UTOJIbHON Onorcuu, pykoBoACTBysch ckaHupoBaHueM KT (kommbrorepHast Tomorpadusi) wim
MPB (MarHUTHO-pe3OHAaHCHas Bu3yaim3auus)). Meroabl Ouoncuu TKaHEeH MOryT OBITh
UCTIOJIb30BaHbI IJIs1 OOHApYKeHuUs 00Iel onyXxoJeBoi Harpy3ku u/unu mytauuu BRAF.

B Hekotopbix BomomeHusx mytauus BRAF moxker ObiTh maeHTH(UIMpPOBaHA C
UCTIOJIb30BAHUEM JKUIKOW Ononcuu (Mmo-ApyroMy Ha3bIBAEMOH KHUIKOCTHOH OHOTCHEN WITH
xuakodasHon Oomoncueii). Cm., Hanpumep, Karachialiou et al., “Real-time liquid biopsies
become a reality in cancer treatment”, Ann. Transl. Med., 3(3):36, 2016. MeToab! ;KUTKOCTHOH
OMOTCUN MOTYT OBITh UCTIOJB30BAHBI JJIsl ONIPeNeseHus 001el OmyxoeBOi HArpy3KH W/Wiu
mytaimu BRAF. JXupkocTHbele OHONCHM MOTYT OBITh BBINOJHEHBI HAa OHWOJNIOTHYECKUX
o0pasuax, B3STHIX y CyOBEKTa OTHOCHTEIBHO JIETKO (HapuUMep C MOMOLIBIO MPOCTOro 3a0opa
KPOBH), M OHHU, KaK MIPABUJIO, MEHEE MHBA3HBHBI, YEM TPAJANULIMOHHBIE CITOCOOBI, HCIIONb3yEMBbIe
IUTSL ONIPEIeNICHUs OMyXOJIeBON Harpy3ku w/win mytaunu BRAF. B HeKOTOPBIX BOILIOMIEHUSIX
JKUJIKOCTHbIE OMOTICHU MOTYT OBITh HCIIOJIb30BAHbI JJIs BBISIBJICHUS Hann4us mytauud BRAF
Ha Oojee paHHEH CTaAuM, 4YeM TPAAMLHUOHHBIE CHOCOOBI. B HEKOTOPBIX BOIUIOLIEHHAX

Ounosormuecknii odpaserl sl UCTMOJNb30BAHUS B KUAKOCTHOH OWMOICHM MOXKET BKJIFOYATH
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CIIMHHOMO3TOBYIO  JKUAKOCTb, KpPOBb, IUIa3My, MOYY, CJIOHY, MOKPOTY, >KHIKOCTb
OpPOHXO0AIBbBEOIIIPHOTO JIABAXKA, JKETUb, JTUM(PATHUECKYIO KUIKOCTb, KUCTO3HYIO JKUAKOCTD,
KaJI, aCLUTHYIO >XHJIKOCTb U HX KOMOMHAUMU. B HEKOTOPBIX BOIUIOIIEHMSX >KUIKOCTHAS
Ouoricust MoxeT OBITh MCHOJNB30BaHA JUII OOHAPYKEHUsS] LIUPKYJHPYIOLIMX OIyXOJEBBIX
ki1etok (CTC). B HEKOTOPBIX BOIJIOLICHHUSX JKUIKOCTHASI OUOTICHSI MOKET OBITh UCTIONIBb30BaHA
s oOHapy»kenusi BHekjerounoi JJHK. B HekoTopbix BomoineHusix BHekyerouHas JIHK,
OOHapy’KeHHass C HWCHOJb30BAHUEM S KUIAKOCTHOW OHOMNCHM, MpeAcTaBisier  coOoit
upkyaupyromyo onyxonesyro JJHK (110/IHK), koTopasi pOMCXOIUT U3 OMyXOJIEBBIX KJIETOK.
Anam3 no/[HK (Hampumep ¢ HCMONB30BAaHHMEM UYBCTBHUTEJIBHBIX METOIOB OOHAPYKEHUS,
TaKUX KaK cekBeHupoBaHue HOBOro nokojieHus: (NGS), tpanuuunonnas [P, nudposas TP
WJIN MUKPOMATPUYHBIA aHAIH3, HO HE OrPAaHUYUBASICh HMH) MOXKET ObITh HCIIOJIB30BAH IS
BbIsiBIeHUs MyTauuu BRAF.

B mHexoropeix BomnomeHusx wmytanuss BRAF, BbisiBIeHHas ¢ HCIOIb30BaHUEM
KUJKOCTHON OHMOIICHH, TakXe NMPUCYTCTBYET B PAKOBOW KJIETKE, KOTOpasi MPHCYTCTBYET Y
cyOBekTa (HampuMmep, B OMyXoJik). B HEKOTOPBIX BOIUIOUICHUSX JIFOOOW M3 TUIIOB MYTaLUH
BRAF Moxker ObITh OOHAapy’ke€H C HCIOJb30BAHUEM >KUAKOCTHOH Omoncuu. B HEKOTOpBIX
BOIUJIOLIEHUSIX TE€HETHYEeCKass MyTalus, HUASHTH(QHUUUPOBAHHAS MOCPEICTBOM >KHIKOCTHOM
OuorCcum, MOXeT OBITh HCIOJIb30BaHA Ui MACHTU(UKAINK CyObeKTa Kak KaHAWIaTa AJis
KOHKpeTHOro JjedeHusi. Hanpumep, oOnapyxkenune myrtaunun BRAF y cyObekra Mmoxer
yKa3bIBaTh Ha TO, YTO CYOBEKT OyJeT pearnpoBaTh Ha JIEYEHUE, KOTOPOE BKIIFOYAET BBEICHUE
coenuHenust popmynsl I, dopmyner I-A, dopmynst II, dopmynst III, dopmynsr IV umm
dbopmyibl V unu ero papMareBTHIECKH MPUEMIIEMON COJIH.

«OmnyxoneBasi Harpy3Kay, TaK)K€ Ha3bIBaeMasi KaK «OMyXOJeBas Macca», OTHOCHTCS K
o0IIeMy KOJIMYECTBY OITyXOJIEBOTO MaTepHaja, PAaCIpelesIeHHOTO MO BCEMY OpPTaHH3MY.
OnyxoneBasi Harpy3ka OTHOCHUTCS K OOINEeMy KOJIMYECTBY PAKOBBIX KJIETOK WJIH OOIIeMy
pasmepy omnyxoJu(ei) Mo BceMy OpraHu3My, BKJIFOUast TUM(ATHIECKHE Y3ITbl K KOCTHBIA MO3T.
OnyxoneBasi Harpy3ka MOXeT ObITh OmNpeieNieHa Pa3IMYHBIMU CIMOCOOAMU, H3BECTHBIMU B
TIAaHHOM 00JIACTH TEXHUKH, TAKHIMH, HAIIPUMEpP, KaKk U3MEPEHHE Pa3MepoB OonmyXoiu(eil) mociue
yIaJeHus: U3 CyOBbeKTa, HalpuMep C HCIOJIb30BAHHEM LIUPKYJIEH, WM HEeMOCPEICTBEHHO B
OpPraHU3Me C HCIIOJIBb30BAHHEM BH3YAIM3HPYIOIIUX METOIOB, HANpPUMEP CKAaHMPOBAHUS C
MIOMOIIBE0 MArHUTHO-pe30HaHCHOH Busyanuzauun (MPB), komnbroteproii Tomorpaguu (KT),
myasrunerekropHoir KT  (MJIKT), mnosutponHo-smuccuonnoit tomorpadpun (I19T),

PEHTI€HOBCKOI'O, YJIBTPA3BYKOBOI'O CKAaHUPOBAHUSA NUJIU CKaHUPOBAHUA KOCTHOM TKaHH.
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TepmuH «pa3mep OMyxoJin» OTHOCUTCS K OOLIeMy pa3Mepy OIMyXOJIH, KOTOpasi MOKET
ObITh M3MepeHa Kak JJMHA U IIHpHHA onyxoiu. Pasmep omyxonu MoxeT ObITh onpeneneH
Pa3NIUYHBIMH CIIOCO0AMHM, U3BECTHBIMU B JAHHON 00JIACTH TEXHMKH, TAKMMHU, HAIIPUMED, KaK
U3MepeHne pasMepoB omyxosu(eil) mocie yamajdeHuss U3 CyObeKTa, Hampumep ¢
UCIIOJIb30BAaHUEM ILIUPKYJIEH, WM HENOCPENCTBEHHO B OpPraHu3Me C HCIOJIb30BaHUEM
BU3YAJM3UPYIOIUX METOAOB, HanpuMep MPB-ckaHNpOBaHUs1, CKAHUPOBAHUSI KOCTHOM TKaHH,
ynbTpas3Byka uinu KT.

XKunkocTHble OMONICHM MOTYT OBITH MPOBEACHBI MHOTOKPATHO B XOJ€ IOCTAHOBKH
IMarHo3a, B XOJ€ KOHTPOJHMPOBAHUS W/WIN B XOIE JICUSHHS JJIsl ONPENENICHUS] OJHOTO HIIH
Oonee YeM OHOrO KIMHUYECKA 3HAYUMOIO IapaMeTpa, BKIIOYAsl MPOrPecCUPOBAHUE
3a0oneBanuss WM 3(PPEKTHBHOCTD JIEUEHHUs] TOCJIE MPOBEIACHUS JIEUEHUs] CyObeKTa, HO HE
orpaHuuMBasick UMU. Hampumep, mepasi KMOKOCTHash OMOTICHS MOKET OBITh MPOBEIEHA B
NEepPBbIi KOHTPOJBHBIA MOMEHT BPEMEHH, a BTOpas >KUAKOCTHAas OHOMNCHS MOXET OBITh
NpOBENIeHa BO BTOPOI KOHTPOJIbHBI MOMEHT BPEMEHH B XOJ€ MOCTAHOBKH JTMarHo3a, B XOIe
KOHTPOJIMPOBAHUS W/WUJIH B XOJI€ JIeUeHHsI. B HEKOTOPBIX BOIUIOLIEHUSIX MEPBbIA KOHTPOJIBHBIHI
MOMEHT BPEMEHH MOXET ObITh MOMEHTOM BPEMEHH 10 TOTO, KaK y CyOBeKTa AMArHOCTHPOBAHO
3a0oneBaHne (HampuMep, KOrga CyOBEKT 3[0pOB), @ BTOPBIM KOHTPOJIBHBIM MOMEHTOM
BPEMEHHU MOXKET OBITh MOMEHT BPEMEHH I10CIIE TOTO, KaK y CyObeKTa pa3BUIIOCh 3a00eBaHue
(HampuMep, BTOPOH KOHTPOJBHBII MOMEHT BPEMEHH MOXKET OBITb MHCIIOJB30BAH IS
AMArHOCTHPOBaHUsL y CcyObekta 3a0ojeBaHusi). B HEKOTOPBIX BOIUIOIIEHHSX IEPBbIHA
KOHTPOJIbHBIFI MOMEHT BPEMEHHU MOXET ObITb MOMEHTOM BPEMEHH /10 TOrO, KaK y CyObeKkTa
OUArHOCTUPOBAHO 3a0oyieBaHue (HampuMmep, KOorma CyOBEKT 3I0pOB), TOCIE KOTOPOro
cyObeKTa KOHTPOJIHMPYIOT, & BTOPHIM KOHTPOJIbHBIM MOMEHTOM BPEMEHU MOKET OBITh MOMEHT
BPEMEHH II0CJe KOHTPOJIUPOBaHHA CyObekTa. B HEKOTOPBIX BOIUIOLICHUSX MEPBbIM
KOHTPOJIbHBIII MOMEHT BPEMEHH MOJKET ObITh MOMEHTOM BPEMEHH IOCIIE TOTO, KaK Y CyOBeKTa
IMarHOCTHPOBAHO 3aboyieBaHHE, IIOCHE YEro NPOBOIST JIe4eHHE CyObeKkTa, W BTOPOM
KOHTPOJIbHBIII MOMEHT BPEMEHH MOXET OBITb MOMEHTOM BPEMEHH II0Cie MPOBENEHHS
JICYSHHST; B TAKHX CIY4asiX BTOPOH KOHTPOJIbHBIH MOMEHT BPEMEHH MOXKET OBbITh UCTIONB30BaH
s OUeHKH >PQPEKTHBHOCTH JieueHHUs! (HampuMmep, €cli reHerndeckas(ue) Myrtauusi(u),
oOHapy>keHHasi(ble) B TIEPBBIH KOHTPOJIBHBIA MOMEHT BPEMEHH, YMEHbLIAeTCA(FOTCS) B
OOJBLIIOM KOJIMYECTBE UITH He O0OHAPYKUBAETCA(FOTCS)). B HEKOTOPBIX BOIUIOLICHUSX JIEUEHHUE,
POBOAMMOE CYOBEKTY, MOXKET BKJIFOUaTh coequHenue popmyner I, popmynsr I-A, Gopmynsr

11, popmyuet 111, popmyser IV unu popmysiel V unu ero papMarieBTUHECKH IPUEMIIEMYIO COJIb.
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B onHoMm Bomomenuu coenuaenne gopmyinsl I, popmyist I-A, popmyast 11, popmyast
11, popmyunsl IV wnu popmysl V mwin ero papManeBTHIECKH IpueMyieMast COJIb MOTYT ObITh
UCTIOJIb30BaHbl OTAENBHO UM B KOMOMHALIMY C OHOW MK OoJiee 4yeM OJHOM Apyroi ¢popmoii
JIeYEeHUs JUIs JIeYeHUs] CyOBbeKTa CO 3JI0Ka4eCTBEHHOH omyxonbto. Hampumep, coenunHeHue
dopmyast I, popmyast I-A, popmyast 11, popmyaner 111, popmyner IV wmu popmynst V nnu ero
(apManeBTHYECKH TPUEMJIEMasi COJIb MOTYT OBbITh MCIOJb30BAHbI TAK)KE B KOMOMHALIUU C
OOHUM WM Oojiee 4YeM OIHUM BHIOM JOIOJHHUTEIBHOH NPOTUBOOMYXOJIEBOH Teparnuu,
HANpUMep XHPYPrUYEeCKUM BMEIIATEIbCTBOM, JIYYeBOH Tepamueil W/WiIn BBEICHUEM
NPOTHUBOOITYXOJIEBOTO areHTa, KOTOPbIA padoTaer mo TOMY K€ WIH APYTrOMY MEXaHU3MY
neiicteusi. B omHOM Bomomenun Jsiedenue cyOwekta ¢ BRAF-acconmmmpoBaHHOM
3JIOKAQUECTBEHHOM OIMYyXOJIbI0 coenuHeHneM dpopmysl I, popmyist I-A, popmyiner 11, hopmyiier
I, dopmynsr IV umm dopmynsl V mimm ero papManeBTHYeCKH TPUEMIIEMOH COJIBIO B
KOMOMHAIIMY C OJHUM WK OoJiee YeM OHUM BHUIOM AOIIOJHUTEIBHON MPOTHBOOMYXOJIEBOM
TEpAInK, HAIPUMEP XHUPYPTUIECKUM BMELIATENbCTBOM, JIYUE€BOH Tepanuel Wi BBEICHUEM
IPOTHUBOOITYXOJIEBOT'O aAr€HTa, MOYKET MMETh MOBBIIEHHYIO TEPAIIEBTUIECKYIO 3P PEKTUBHOCTB
IO CPaBHEHHUIO C JICYEHHEM TOTO XK€ CYyOBEKTa HJIM aHAJIOTMYHOTO CyOBEKTa COEAMHEHUEM
dopmysl 1, popmynst I-A, popmyast 11, popmyner I, popmyiner IV nnm popmynst V mwnu ero
(bapMareBTUIECKH IPUEMIIEMOI COJIBIO B KAY€CTBE MOHOTEPAITHH.

CoOOTBETCTBEHHO, B OIHOM BOIUIOLIEHHM 3/€Ch IPENJIOKEHbl CIIOCOOBI JIEUeHHs
cyorekra ¢ BRAF-accoummpoBaHHOH onyxonpto (Hampumep, smoboii u3 BRAF-
ACCOLIMMPOBAHHBIX OMyXOJIEH, OMMCAHHBIX 3/1€Ch), BKIJIOHArOIIue: BBeneHue cyOwbekty (1)
TepaneBTHUeCKH 3(dexkTHBHOrO KonmvectBa coenuHeHus (opmynsl [, dopmynsr I-A,
dopmynsr I, dopmynsr 11, dopmynsr IV unmm dopmynsl V mwin ero ¢apManeBTUYECKH
NPUEMJIEMON COJIM B KauecTBe MOHoTepamud, wik (2) TtepamneBTHUecKH 3(deKkTHBHOTO
KosmdecTBa coequHeHus Gopmydel I, popmyier I-A, popmyaer I, popmyast 111, popmyser [V
i GpopMydiel V win ero (papMaleBTHUECKH MPUEMIIEMOH COJIM B KOMOMHALIUH C OJHUM FJIH
Oonee dYeM OIHUM BHUAOM JOMNOJHHUTENBHOW TNPOTHBOONMYXOJEBOH Tepanmuu. B onmHOM
BOILIOLICHWH 37I€Ch MpPEmJIoKeH crocod nedeHus cyobekra ¢ BRAF-accoumnpoBaHHOMN
omyxonbto (Hanmpumep, obol u3 BRAF-acconmnpoBaHHbBIX OMyXoJied, OMUCAHHBIX 37€Ch),
BKJIFOUAIOLINI BBEICHUE TepaneBTHIECKH 3(PPEeKTHBHOTO KOJIMYECTBA COSNUHEHHST (POPMYJIBI
I, dopmyner I-A, dopmynsr II, ¢opmyner III, dopmyner IV wmmu popmynsr V wmim ero
dapMarieBTUYECKH MPUEMIIEMON COJM B TE€YEHHE ONPENETICHHOrO NMEepuoja BPEMEHH, KOoraa

CyOBEKTY IPOBOIST BTOPYIO NMPOTUBOOIYXOJIEBYIO TEPAIHIO B TEUEHHE YKA3aHHOTO MEPHOAA
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BpeMeHHU. B 0JHOM BOIJIOIIEHNHU BTOpasi MPOTHUBOOITYXOJIEBas TEPAIus MPENCTaBIsAeT COOOi
BTOPOM MPOTUBOOIYXOJIEBbIN areHT.

Tawke 3mech mpemnokeHo coenuHeHue ¢opmyisl I, dopmynsr I-A, popmynsr 11,
dopmyst 111, popmyssl IV unu popmyst V uiu ero papMarieBTUIECKH pruemMiieMast CoJlb JJIst
NPUMEHEeHHs] B KOMOMHALIMH C JOTIOJHUTENIbHOM MPOTUBOOMYX0JIeBOH Tepanueli. Takoke 31ech
NpeAJIOKeHa AOTOHUTEIbHAS IPOTHBOOIYXOJIEBAs TEPAINUs JIsl IPUMEHEHUS] B KOMOMHALIUH
¢ coenunenueM (¢opmyiel I, popmynsr I-A, ¢opmyast 11, ¢popmynsr 11, dopmynst IV umu
dbopmyibl V uiu ero papMareBTUIECKH MPUEMIIEMOH COJBIO.

Taxke 3mech mpemiokeHo coenuHenue ¢opmyasl 1, Gopmynsr I-A, dopmynsr 11,
dbopmyst 111, popmynsl IV wnu popmyiiel V winm ero papMarieBTHUECKH MPUEMIIEMast COJTb JJIsT
npuMeHeHuss B JedeHud BRAF-acconuupoBaHHON OMyXOJM MOCPENCTBOM COBMECTHOIO
BBEJICHHUs C JAOINOJHUTENbHON NPOTUBOOMYXOJIEBON Tepamuen. Takxke 31eCh NMpensoKeHa
JOTOJHUTEbHAS TPOTHBOOIYXOJIeBasi Tepamnus sl TNpuMeHeHuss B JjedeHun BRAF-
ACCOLIMMPOBAHHON OMYXOJIH MOCPEICTBOM COBMECTHOTO BBEIEHUS C COeNMHEHHEM (pOpMYyJIbI
I, dopmyner I-A, dopmynsr II, dopmyner III, popmynsr IV umm gopmynsr V unm ero
(bapMareBTUIECKH IPUEMIIEMOI COJIBIO.

B HeKOTOpBIX BOIUIOLIEHUAX CYOBEKTY IPOBOAAT OAHY MM Oonee 4YeM OXHYy
IPOTHUBOOITYXOJIEBYIO TEPANHIO, OTIHYHYIO OT coequHeHus ¢opmynsl I, dopmynsr I-A,
dopmyner I, dopmynsr I, dopmynsr IV wnmu dopmynsl V unm ero ¢apmaneBTHUECKU
NpUeMJIeMON COolM, 10 BBeaeHus: coenuseHus ¢opmynsl [, dopmynst I-A, dopmynsr I,
dopmyast 111, popmynst IV mnu popmyner V unm ero papmarieBruuecky npuemiaeMoi conu. B
HEKOTOPBIX BOIUIOLICHUSIX OJHA MK OoJiee YeM OIHA MPOTHUBOOMYXOJIeBast Teparnus BeIOpaHa
U3 XHPYPrU4eCKOro BMEIIATENIbCTBA, /WU JIy4€BOU Teparnuy, W/WINA MPOTHBOOMYXOJIEBOTO
areHTa, KOTOphId padoTaeT Mo TOMYy K€ WM JPyroMy MexaHu3My AeictBus. Hampumep, B
HEKOTOPBIX BOIUIOMICHUSIX HYXIAIOLIUICS B 3TOM CYOBEKT MOXET OBITh MOABEPTHYT IO
MEHbILIEH Mepe YacCTUYHOH pe3eKLUH OMyXOJH IO BBENEHUs coenuHeHus (Gopmyusl I
dopmynsr I-A, dopmyner I, dopmynsr I, dopmynsr IV wmm dopmynsr V wmnu ero
bapmMarieBTHIECKH TPUEMIIEMOH COJIM. B HEKOTOPBIX BOIUIOIIEHUSIX JICYEHHE TIOCPEACTBOM I10
MEHbIIEH Mepe YaCTUYHOW pEe3eKUHH OIYXOJIM, KOTOpas YMEHbIIAeT pa3Mep OMyXOJH
(HampuMep OIMyXOJIEBYIO HArpy3Ky), MPOUCXOAUT 0 BBEISHHs OJHON MM Oojiee 4eM OmHOMN
no3bl coenuHenust popmyisl I, popmyner I-A, popmyast 1L, popmynsr 11, popmynsr IV wu
dopmynsl V min ero ¢apManeBTHUECKH NpUEeMIIEMON COMU. B HEKOTOPBIX BOIUIOLIEHUSX

HYKIAIOLIMNACA B 3TOM CYOBEKT MOXKET OBITh IMOJIBEPTHYT JIyUE€BOH TEparuu 10 BBEIEHHS
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coenunenust gopmynsl I, ¢opmyner I-A, ¢opmyner II, ¢opmyner III, ¢opmynsr IV wmm
dopmynbl V mu ero ¢dapMareBTHUECKH NpHUeMIIeMON cOu. B HEKOTOPBIX BOIUIOLIEHUSX
HY KIQIOLIMNACSA B 3TOM CYOBEKT MOKET OBbITh MOABEPTHYT JICUEHUIO OJHUM HIIK Oojee uem
OZIHUM TPOTHBOOITYXOJIEBBIM ar€HTOM, OTJIMYHBIM OT coenuHeHus popmyisl I, popmyast I-A,
dopmyasr I, popmynsr III, ¢opmyner IV umm dopmyner V mmm ero ¢apmManeBTHYECKH
NPUEMJIEMON COJIH, 1O BBeleHHs coenuHeHuss ¢opmyibl I, dopmynsr I-A, dopmynsr 11,
dopmyst 111, popmynst IV unu popmynsl V unu ero papmaneBrudecku npuemiemMoii conu. B
HEKOTOPBIX BOIUIOIIEHUSIX CYOBEKT HMMEET paK, KOTOPBIH SIBISIETCS PE3UCTEHTHBIM I
HETOJIEPAHTHBIM 110 OTHOLICHHUIO K MPEAbIYIIeH Teparniu.

CoOTBETCTBEHHO, B HEKOTOPBIX BOIUIOLIEHHUAX 3/1€Ch MPENJIOKEHBI CITOCOOBI JICUSHHSI
cyobekta ¢ BRAF-acconmnpoBaHHOH Onmyxodbto, BKIOUaromue (1) nmpoBepeHne OgHON Uit
Oonee YeM OAHOW NPOTHUBOOIYXOJEBOH TEpanmuy YKa3aHHOMY CYOBEKTy B TEUEHHUE
onpeneneHHoOro nepuoaa BpemeHu u (2) mocne (1) Beenenue (a) coequnenust Gopmynsl 1,
dopmynsr I-A, dopmyner I, dopmynsr III, popmynsr IV wmmu dopmyner V. wmnu ero
dapmanieBTHYECKH TPUEMJIEMOH COJMM B KadecTBe MOHoTepanuu win (0) coennHeHHs
dopmysl 1, popmynet I-A, popmyast 11, popmyser LI, popmyser IV nnm popmynst V unu ero
dapmMarieBTUYECKH TMPHEMJIEMON CONM B KOMOHMHALMU C ONHOW miu Ooyiee 4eM OAHOM
JOTIOJHUTEIBbHOU MPOTUBOOITYX OJIEBON TEPAITUEH.

B HekotopbIx BomolieHusx coenuHeHue gopmyinsl I, opmynsr I-A, popmyner II,
dopmysl 111, popmynst IV umu popmynsl V wnu ero gapmaneBTudecku mpuemieMasi Cojb
MOTyT OBITH BBEIEHBI IO NMPOBEINECHUS ONHOW min Oosiee 4eM OJHOWH NPOTHUBOOIYXOJEBOH
Tepanuu (HampuMep XUPYPrHYECKOrO BMELIATENbCTBA, JYYEBOH Tepamuy /MM BBEACHUS
MPOTUBOOIYXOJIEBOTO areHTa, KOTOPbIH padoTaer mo TOMY K€ WIH APYTrOMY MeEXaHU3MY
OEeWCTBUs) Uil JIedeHUs cyObeKTa ¢ Omyxojbio. Hampumep, B HEKOTOPBIX BOIUIOLICHHUSX
HYKIAIOLIMNACS B 3TOM CYOBEKT MOXKET OBITh MOABEPTHYT IO MEHbINEH Mepe YaCTUYHOM
PE3eKIIH OIMyXOJH IMOoCcie BBeACHUs1 coenuHeHus dopmydsl I, Gopmyner I-A, dopmynsr 11,
dbopmye 111, popmyset IV unmu dopmynst V unn ero papmaneBTudecKky mpueMieMoi conu. B
HEKOTOPBIX BOIUIOIIEHHUSX HYXIAIOLIHICS B 3TOM CYOBEKT MOXKET OBbITh IMOIBEPTHYT Jy4EBOI
TEpaIuy 1ocyie BBEeACHUs coennHeHust popmysl I, popmyansr I-A, popmyast 11, popmynsr 111,
dopmyiel IV umu ¢popmynel V wnm ero papMareBTHIECKH MPUEMIIEMON COJI. B HEKOTOpPBIX
BOIUIOLICHUSAX HYKJAIOIIUHCA B 3TOM CYOBEKT MOXKET OBbITh IOIBEPTHYT JICUEHHIO
coenunenueM Qopmynsl I, popmynst I-A, popmynst II, ¢opmynsr I, dopmynsr IV unm

dopmybl V minu ero papmManeBTHUYECKH MTPUEMIIEMOH COJIBIO 10 BBEIEHUS OIHOTO UIH Ooee
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9YeM OTHOTO IPOTHBOOITYXOJIEBOI'O areHTa, OTIMYHOIO OT coefnHeHus popmysl I, popmybl
I-A, dopmynst 11, popmymnst 111, popmynsr IV unu dopmyner V unu ero gpapmarneBTHUECKH
npueMjieMoil conmu. B omHOM BoruiomeHnn coeauHenue ¢Gopmyiibl I mpencrasiser coboi
coenuHeHue, BbIOpaHHOe u3 coenuHeHuii o Ilpumepam 1-164, nnm ero papmauneBTHUECKH
HPUEMIIEMYIO COJIb.

COOTBETCTBEHHO, B HEKOTOPBIX BOIUIOIIEHHSIX 3/1€Ch MPENJIOKEHBI CIIOCOObI JIEUEeHUsI
cyobekta ¢ BRAF-accommupoBaHHON Omyxoublo, BJrO4aroinue (1) BBemeHUE COEOUHEHMSI
dopmysl 1, popmyinst I-A, dopmyast 11, popmyser 1, popmyser IV wnm popmynst V mnu ero
(apManieBTHYECKH MPUEMJIEMOI COJM B TEYEHHE OINPENEeNIeHHOro mepuoaa BpemeHdu u (2)
NOCJI€ YKAa3aHHOTO IepUoNa BPEMEHH IMpOBeNeHHWe OAHOH wuiam Ooyiee uYeM OmHOM
NPOTHUBOOITYXOJIeBOH Tepanuu. Hanpumep, HyKIaromeMycst B 3TOM CyOBEKTY MOKHO BBECTH
onHy winu Oonee 4yeM oxHy no3y coeamHeHus popmynbl I, dopmyner [-A, dopmyner 11,
dopmyel 111, popmyner IV wiu popmysast V winm ero papManeBTUIECKH TPUEMIIEMON COJTU B
TEYEHHE OIpPENEeIEHHOrO IEepPHOAa BPEMEHH M 3aTeM IIOABEPTHYTh 10 MEHbIIEH Mepe
YaCTUYHOHN Pe3eKLNH OMyXOJIU. B HEKOTOPBIX BOIUIOIIEHUSX JIeUeHUE OJHOW Mk Oosee yem
onHoM no3o# coenunenus Gpopmyunsl I, popmyast I-A, popmynsl I, popmynsr 11, popmyast [V
i popmyael V uinm ero papmManeBTHYECKH MPUEMIIEMOI COJM COKPAIaeT pa3Mep OMyXOJu
(HampuMep OMyXOJIEBYIO HArPY3Ky) Mepes IO MEHbLIeH Mepe YaCTUIHOMN Pe3eKIUel OMmyxXOou.
B oxgnoMm Bomutomennu coenunerne Gopmynl I npeacrasnser coboit coennHenue, BBIOpaHHOE
u3 coequHenui no [Ipumepam 1-164, unu ero papmManieBTHUECKU IPUEMIIEMYIO COJIb.

B HEKOTOPBIX BOIUIOLIEHUSIX JIFOOOTO U3 ONMCAHHBIX BbIIIE CIIOCOO0B JOMOTHUTEIbHAS
MPOTUBOOIYXOJIEBAsl TEPAIHsI IPEACTABISIET COOOH XUPYPIUIECKOE BMEIIATEbCTBO, JIYYEBYIO
TEPAIUIO W/WJIA BBEIEHHE MPOTUBOOMYXOJIEBOTO areHTa, KOTOPhIi paboTaeT Mo TOMy Ke WIN
APYroMy MEXaHU3MY INEeHCTBHSL.

HeorpannuuBaroniyie mpuMepbl JOMOJHUTEIbHBIX MPOTHBOOIYXOJIEBBIH areHTOB,
KOTOpbIE MOTYT OBITh HCITOJIb30BAHBI B KOMOMHAIIUY ¢ coenuHeHneM popmysl 1, popmynsr I-
A, ¢opmyner 11, dopmynsr I, popmyner IV wnu Gopmynsl V mmu ero gpapManeBTHIECKH
NPUEMJIEMON COJIBIO COTJIACHO JIFOOOMY M3 OIHCAHHBIX BBIE CIMOCOOOB, BKIIFOYAIOT
uHruouropel MEK (MuTOreH-akTHBHpYEMasi MPOTEHHKUHA3A/PETyIUpyeMasi BHEKJIETOUYHBIMH
curHaiamMu kuHasza), uHruouropsl BRAF (Hanpumep unruduropsrt BRAF, oriamunbie oT
coenunenust gopmynsl I, ¢opmyner [-A, dopmyner I, ¢opmyner III, dopmynsr IV wmm
dopmynsl V), marudburopsl EGFR (peuenTop snuaepmanpHoro gpakropa pocra), HHTHOUTOPHI

HER?2 (peuentop snupepmanpHOro Qakrtopa pocra venoseka 2) w/mmu HER3 (penenrtop
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snuaepMaibHOro (aktopa pocra uyenoBeka 3), mHruoOmropsl Axl, wuHruburoper PI3K
(bochounosurun-3-kunaza) u uHruOuTOopel SOSI1, HMHrHOMTOPBHI MNYTH CUTHAJIBHOM
TPAHCAYKLUH, UHTUOUTOPBl UIMMYHHBIX KOHTPOJIBHBIX TOYE€K, MOIYJSATOPBI IyTH aronTo3a,
LIUTOTOKCUYECKUE  XUMHOTEpaneBTHUECKHE  CpPEACTBA,  TEpaleBTUUYECKUE  CPENCTBa,
HAaIpaBJIEHHO BO3/IEHCTBYIOIINE HA aHTUOTEHE3, U areHThI, HAIPaBJIEHHO BO3AEHCTBYIOILINE HA
UMMYHHYIO CHCTEMY, BKJIIOYAs HMMYHOTEPATIHIO, HO HE OTPAaHUYHUBAIOTCS] UMH.

B ongHOM BOIIOLIEHWHM TPOTUBOOMYXOJEBBI areHT, KOTOPbIH MOXET OBITh
UCTIOJIb30BAaH B KOMOHWHAIMM ¢ coeauHeHueM ¢opmynbsl I, dopmynsr [-A, dopmynsr 11,
dopmysl 11, popmyiner IV wnu ¢popmynsl V mim ero gpapMareBTUIECKH MPHUEMIIEMOI COJBIO
COTJIAaCHO JIFOOOMY W3 ONMCAHHBIX BBINIE CIIOCOOOB, MPENCTaBNseT COOOH HAmNpaBJICHHO
BO3JICHCTBYIOIIUN TEPANIEBTUUECKUI areHT. MCrnonb30BaHHBIN 31€Ch TEPMHUH «HAIPABJICHHO
BO3IEHCTBYIOLINI TePANIeBTHUECKUI areHT» OTHOCUTCS K MOJIEKYJIE, KOTOpast OJIOKUPYET POCT
PaKOBBIX KJIETOK, MEIIasl LeJIEHANPABICHHBIM CIEHU(UIECKUM MOJIEKyJIaM, HeOOXOIUMBIM
IUISl KaHLIEPOTeHe3a U POCTa OMyXOJIH, a He IMIPOCTO MelIasi BCeM OBICTPO IENALIUMCS KIIETKaM
(HampuMmep, TpH TPAAULMOHHOM IMTOTOKCHYECKOW XHWMHOTEPAINUHM), W  BKIIOYAET
TEpANeBTHUECKUE areHThl, HAIIPABICHHO BO3IEHCTBYIOIINE HA PELENTOPHYIO THPA3UHKUHA3Y,
UHTUOUTOPBI MyTH CUTHAJIIBHOW TPaHCAYKUMHU (Hanmpumep, nHruoutops! mytu Ras-Raf-MEK-
ERK, naruburtope! nmytu PI3K-Akt-mTOR-S6K («unruduroper PI3K»)) u mopynaTope! nmytu
aronTo3a, HO He OTPAaHUYHUBAETCS UMH.

B HEKOTOPBIX BOIUIOLICHUSX NPOTHBOOIYXOJIEBBI areHT, KOTOPBIH MOXKET OBITh
UCTIOJIb30BAaH B KOMOHWHAIuu ¢ coenauHenuem ¢opmyisl [, dopmynst [-A, dopmynsr 11,
dopmyst 11, hbopmyiner IV unu Gpopmysnsl V unum ero GpapMareBTUIECKH MPUEMIIEMOI COJBIO
COTJIACHO JIF0OOMY M3 OMMCAHHBIX BbIIIE CIIOCO0OB, npencrasiser coboit marudbutrop MEK. B
onHoM Bomioumenun uHruOutop MEK mpezncrasisier coOoli OMHMMETHHHO, TpamMeTHHHO,
koOumMeTnHUO, cenymeTuHud, numaceptud, pedamernHud, MuppameTuHud, 2-(2-xyop-4-
Hondennnamuno)-N-(uknonponuwiMerokcn)-3,4-nudropobersamun  (CI-1040), 3-[2(R),3-
OUTUAPOKCUTIponI |-6-pTop-5-(2-prop-4-itoadernnammuno)-8-mernnmupuno| 2,3-d]-
nupumunnH-4,7(3H,8H)-nquon (TAK-733) wnu ero ¢apMaLeBTHUECKH MPHEMIIEMYIO COJIb.
JononauTtenbHble mpuMepbl nHruOnTOopoB MEK BrimtOUaroT coennHeHus1, packpsirsie B WO
03/077914, WO 2005/023759, WO 2005/051301, US 7517994, US 7732616, WO
2005/051906, WO 2005/051302, WO 2005/051300 u WO 2007/044084. B HeKoTOpBIX
Boriomenusix  uHruoutop MEK  mpencraBmser coOoii  OMHUMETMHHO HIIM  €ro

(bapmaLieBTUYECKU TPHEMIIEMYIO COJb.
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B HEKOTOpBIX BOIJIOLIEHUSX MPOTHBOOMYXOJEBBI areHT, KOTOPbI MOXET OBITh
UCITIONIb30BAaH B KOMOHMHAIuM ¢ coeauHeHueMm ¢opmynsl I, dopmynsr I-A, dopmynsr 11,
dbopmyel 11, popmyner IV umu popmynsr V wnu ero papManeBTHUECKH MPUEMIIEMOI COJIBIO
COIJIaCHO JIFOOOMY M3 OMHCAHHBIX BBIIIE CIIOCOOOB, MPEACTABIsAET COOOH APYroi MHrHOUTOP
BRAF, ornuunslii ot coenunenust ¢popmyinel I, dopmynsr I-A, dopmynsr II, dopmynsr 111,
dopmybl IV wiu popmynsl V. Heorpanuuuparomue npuMeps! Apyrux uHruouropos BRAF
BKJIFOHAIOT SHKOpadeHnd, mabpadennd u Bemypadenud, N-[3-(5-xmop-1H-muppono[2,3-
b]mupunun-3-unkapoonmn)-2,4-nupropdenun Jnponan-1-cynsponamun (PLX4720), (3R)-N-
(3-[[5-(2-umknonpomuimupuMu aAuH-5-m)- | H-muppono[ 2,3-b Jnupunun-3 -ui|kapbonmn]-2,4-
mudropdenmn)-3-proprupponunun-1-cynsponamun (PLX8394) u ux ¢dapmaueBTHUECKH
NpUEMJIEMBbIE COJIM, M COENMHEHHs, pAaCKpPbITble B MEXKIYHApOAHOH 3asBke Ne
PCT/IB2020/055992, ony6nukoBanHo# 30 nexabps 2020 rona B xauectse nyonukauuu PCT
Ne WO 2020/261156 Al, Bxirouasi, HAapuMep, COENMHEHUE, BBIOPAHHOE H3:

N-(3-((3,5-numeTnn-4-okco-3,4-TUruapOX NHA30JINH-6-1IT)aMUHO)-2,4-
midropdenmn)-nponan-1-cynshpoHamMuna;

N-(2-xnop-3-((3,5-numeTni-4-okco-3,4-AUruAPpOX MHA3OIUH-0- 1T )aMHHO ) eH I )-3 -
¢dTopnpomnan-1-cynsponamuna,;

N-(2-xn0p-3-((3,5-mumernin-4-okco-3,4-1uruApOX NHA30JIMH-0- 1T )aMUHO )-4, 5-
mudropdenun)nponan-1-cynasponamuna,

N-(2-xnop-3-((3,5-numernn-4-okco-3,4-Turupox nHa30JINH-0- 1T )aMUHO )-4 -
¢droppenun)nponan-1-cynsponamuaa;

N-(2-xn0p-3-((3,5-mumeTnin-4-okco-3,4-TuruApOX THa30JHMH-0- 1T )JaMHHO )-4-
dropdennn)-3-propnponan-1-cynbhonamuna;

N-(2-xn0p-4-¢prop-3-((5-merun-3-(metmn-d3 )-4-okco-3,4-TUruIPOXMHAZONUH-6-
WJT)aMHHO)-(beHmn )-3-propnponas- 1 -cyappoHamuna,

N-{2-xn0p-3-[(3,5-numernin-4-okco-3,4-TUruaApOX *HA3OJIMH-O- NI )OKCH | -4~
¢dropdenun jnponan-1-cynspoHamuna,

N-(3-x10p-4-((3,5-numeTnn-4-okco-3,4-TMruapOX UHA30JIMH-6-1JT ) OKCH ) -5 -
dTopnmpunuH-2-un)nponan- 1 -cyaspoHamMuna u

N-{2-xmn0p-3-[(3,5-numernin-4-okco-3,4-qUruApOX UHA30JIMH-O- NI )OKCH | -4~
dropdenun }-3-proprnponan-1-cynpponamuna

WM uX (apMaLeBTHYECKH MPUEMIIEMYIO COJb. B OZHOM BOIUIOLIEHMH MHTHOUTOD

BRAF mnpencrasinsier coboii saKopadeHnd mwin ero ¢papMaleBTHIeCKU PUEeMIIEMYIO CoJib. B
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oxHoM Bortouiernyn uHruourop BRAF npencrasnser coboit N-(2-xmop-3-((3,5-numernn-4-
OKCO-3,4-IUTHAPOX UHA30JIUH-6-1IT)aMuHO)-4-proppenun)-3-proprnponan-1-cyasponamun
Wi ero (papManeBTUYECKU MPUEMIIEMYIO COJb. JIOMOJHUTENbHbBIE NMPUMEPbl HHTHOUTOPOB
BRAF u3BecTHBI B JaHHOW 00JIACTH TEXHUKH.

B HEKOTOPBIX BOIUIOLICHUSX NPOTHBOOIYXOJEBbIH AareHT, KOTOPBIH MOXET ObITb
UCTIOJIb30BAaH B KOMOHWHAIUHM ¢ coenauHeHueMm ¢opmynbl I, dopmynsr [-A, dopmynsr 11,
dbopmysl 111, popmyser IV umu popmyssr V uimu ero ¢papManeBTUYECKU MPUEMIIEMON COJTBEO
COTJIACHO JIFOOOMY M3 OMMCAHHBIX BbILIE CIIOCOOOB, mpeacTasisier codoit naruourop EGFR.
Heorpannuuaromme npumepsl unruouropoB EGFR Brumouaror nerykcumad (Erbitux®),
naautymymad (Vectibix®), ocumeptnan® (MmepenexkturuO, Tagrisso®), 3proTuHUO
(Tarceva®), repurnnud (Iressa®), Heumtymymad (Portrazza™), nmeparunu® (Nerlynx®),
nanatnauO (Tykerb®), Banneranud (Caprelsa®), Opuratnanb (Alunbrig®) u mHrHOUTOPHI
EGFR, packpeiteie B myonukanusix PCT NeNe WO 2019/071351 u WO 2017/117680, oba u3
KOTOpPBIX BKJIFOUEHbl B JAHHOE OMNMCAHHE IOCPEACTBOM CCBUIKM BO BCEH HX IIOJHOTE.
HononaurtensHbie npuMepsl nHruONTOopoB EGFR u3BecTHe! B naHHON oOnacTté TexHuKu. B
onHoM Bormiomennn uaruoutop EGFR npencrasisier codoit nerykcumad.

B HEKOTOpBIX BOIUIOLIEHUSX MPOTHBOOINYXOJEBBI areHT, KOTOPbI MOXET OBITh
UCTIONIb30BAaH B KOMOHMHAIUM ¢ coeauHeHueM ¢opmynsl I, dopmynsr I-A, dopmynsr 11,
dbopmyet 11, popmyner IV umu popmyser V mnu ero papmManeBTHUECKH MPUEMIIEMOI COJIBIO
COIJIACHO JTI0OOOMY M3 ONMMCAHHBIX BBIMIE CHOCOOO0B, mpencrasisier coboit narundourop HER2
w/umn HER3. Heorpannuusaromue npumepsl naruouropos HER2 w/mnmm HER3 Brumouaror
nanatiHuO, kaHepTHHUO, (E)-2-merokcu-N-(3-(4-(3-metnn-4-(6-MeTuInupuanH-3-uioKCH)-
(dennnamMuHo )X uHa30MuH-0-mn)aumn)aueramun  (CP-724714),  canutuaub,  7-[[4-[(3-
STUHII(EHUIT)AMUHO |-7-MeTOKCU-0-X UHA30JIUHI |oKCH |-N-ruapokcu-rentanamuy  (CUDC-
101), myOputunu®, 6-[4-[(4-srunnunepasus- 1 -wn)merwn |penmn|-N-[(1R)-1-bermnTin]-7H-
nupposio|2,3-dJmupumunna-4-amus (AEE788), upOunntunud (Tykarnaub), mo3notuHuod, N-
[4-[ 1-[4-(4-aueTw- 1 -urepa3uHI ) IUKJIOTEKCHII | -4-aMUHO-3 -irpasoio| 3,4-d]-
MUPUMHIUHII |-2-MeTOKCH(eHM |- 1 -MeTnI-2-nHAonKapObokcaMu (KINOO1-111), 7-
LUKJIONEeHTII-5-(4-perokcudennn)-7H-muppoo[ 2,3-d |nupumunus-4-unamMux (KINOO1-
051), 6,7-numerokcu-N-(4-peHokcupenmn)xunazonud-4-amun (KIN001-30), nmaszatmau® u
603yTHHUO.

B HEKOTOpPBIX BOIUIOLIEHUSX MPOTHBOOINYXOJEBBI areHT, KOTOPbI MOXKET OBITh

UCTIONIb30BaH B KOMOHMHaIuu ¢ coeauHeHueMm ¢opmynsl [, ¢opmynst [-A, dopmynsr 11,
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dopmyst 11, popmyner IV unu popmynsl V mnu ero GpapMareBTUIECKH MPHUEMIIEMOI COJBIO
COIJIaCHO JIIOOOMY M3 OMMCAHHBIX BBIIMIE CIIOCOOOB, IMpeacTaBisier coboit mHruouTop AxI.
Heorpannuupatoniye nmpumepsl HHruOuTopoB Axl BrmouaroT OemueHTHHHO, YW327.652
(MoHoknoHanbHOe  aHtureno), GL2LT  (peuenrop-nosymika),  2-(5-xmop-2-(4-((4-
METWIHUIEPA3HH- | -MT)MeTHIT)(peHNITAMIHO )TUPUMUANH-4-11aMUHO)-N,N-
mumermnoensoncynbonamun  (TP-0903),  3-[2-[[3-drop-4-(4-meTun- | -nunepasuHm)-
benwn]amuno]-5-metmn-7H-nuppono|2,3-d jrupumunun-4-un|-6ensonaueronntpun  (SGI-
7079), runreputuHu®, 003yTHHUO, KaO0O3aHTUHHMO, CYHMTUHHO, (GopeTHHUO, amyBaTHHHO,
TJIECATUHHO, N-(4-((2-amuHO-3-XJI0pIUPUIUH-4-1IT)OKCH)-3 - TOopdermn )-4-3Tokcu-1-(4-
dTopdennn)-2-okco-1,2-nurunponupunut-3-kapookcamun (BMS777607), mepecturu®, (Z)-
3-((3-((4-(mopdomuHOMeETHN )- 1 H-MTUppOs-2-1iT)METHIIEH )-2-OKCOWHAOIUH-5-HJT ) METHI ) -
truazonuanH-2,4-muoH (S49076) u (R)-N-(3-¢rop-4-((3-((1-ruapoxcunponas-2-mui)aMHuHO )-
1H-nmmpazono[3,4-b Jrupunun-4-un)oxcu)pennn)-3-(4-propdpenmn)- 1 -uzonponmn-2,4-
anokco-1,2,3 4-reTparuaponupruMuInH-5-KapOoKcaMuI.

B HEKOTOpPBIX BOIUIOLIEHUSX MPOTHBOOIMYXOJEBBI areHT, KOTOPbI MOXKET OBITh
UCTIONIb30BaH B KOMOHMHAIMHU ¢ coeauHeHueM ¢opmynsl I, dopmynsr I-A, dopmynsr 11,
dopmyast 11, popmyner IV unu popmynsl V unu ero papmaneBTHUECKH PUEMIIEMOH COJBIO
COMIACHO JIF0OOMY M3 OMMCAHHBIX BbIIIE CIIOCOOOB, mpexacrapisier codoit maruourop SOSI.
Heorpannuupatonue npumepsl HHrHOUTOpoB SOS1 BKIIIOYAIOT MHTUOUTOPBI, PACKPHITHIE B
nyomukaun PCT Ne WO 2018/115380, koTopast BKJIIOUEHA B JTaHHOE OIMMCAHNE MTOCPEACTBOM
CCBUIKHU BO BCEH €€ MOJHOTE.

B HEKOTOpBIX BOIUIOLICHUSX MPOTHBOOMYXOJIEBbI areHT, KOTOPbI MOXKET OBITh
UCTIOJIb30BAaH B KOMOHWHAIWM ¢ coeauHeHueMm ¢opmynbsl I, dopmynsr [-A, dopmynsr 11,
dopmyst 11, popmyiner IV wnu Gpopmynsl V mmn ero papmaneBTHIECKH TPUEMIIEMOH COJIBIO
COTJIaCHO JTIFOOOMY M3 OINHCAHHBIX BBIIIE CIOCOOOB, mpencrasisier codoit marndutop PI3K.
Heorpannuuparoue nmpumepsl BirovaroT Oynapiaucud (BKM120), anmnenucud (BYL719),
camoroimucud (LY3023414), 8-[(1R)-1-[(3,5-nudTopdennn)amuno]stun]-N,N-numeTrn-2-
(MoponuH-4-1n)-4-okco-4H-xpomen-6-kapbokcamun (AZD8186), Tenammcud (RP6530),
BokcTamucudba ruapoxiopun (SAR-245409), reparommucu®d (PF-05212384), manymucud (P-
7170), tacemucud (GDC-0032), Tparc-2-aMuHO-8-[4-(2-ruapOKCUITOKCH ) IUKIIOTEKCHIT | -6-(6-
METOKCUIIMPUANH-3-1)-4-MeTrnnupuno| 2,3 -d mupumunns-7(8H)-on (PF-04691502),
OyBETUCHO (ABBV-954), N2-[4-okco-4-[4-(4-okco-8-penmn-4H-1-0enzonupan-2-

win)Mopdoaun-4-uit-4-unmeroxkcu |oOyrupun|-L-apruaun-rimunun-L-acnaptun-L-cepuna
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anerar (SF-1126), MUKTUITICHO (GDC-0941), 2-metun-1-[2-meTun-3-
(Tpudropmermn)denzun]-6-(Mopponun-4-un)-1 H-6ensumunazon-4-kapOoHOBY IO KUCJIOTY
(GSK2636771), unenamucud (GS-1101), ymOpanucuda tozunar (TGR-1202), nuxrumicud
(GDC-0941), xonannucuba rugpoxnopun (BAY 84-1236), nakronucu6 (BEZ-235), 1-(4-[5-
[S-amuHO-6-(5-mpem-0yTun-1,3,4-okcanuazon-2-wn)nupasus-2-ui|- 1 -stun-1H-1,2,4-
TpUaszo-3-wi|nunepuauH- 1-un)-3-rugpokcunponas-1-on  (AZD-8835), 5-[6,6-numernn-4-
(Mmopdomun-4-un)-8,9-nurunpo-6H-[ 1,4]okcasuno[ 4,3 -e]nypuH-2-1i | TUpUMUIUH-2-aMUH
(GDC-0084), s3Beponumyc, panaMuLyH, Neprupo3uH, CHPOTUMYC U TEMCHPOIUMYC.

B HEKOTOpPBIX BOIUIOLICHUSX MPOTHBOOMYXOJEBBI areHT, KOTOPbI MOXKET OBITh
UCTIOJIb30BAaH B KOMOHWHAIMM ¢ coenauHeHueM ¢opmynsl I, dopmynsr [-A, dopmynsr 11,
dopmyst 11, popmyner IV wnu popmynsl V mmn ero papmManeBTHUECKH TPUEMIIEMOH COJTBIO
COrlacHO  JI0OOMYy M3 ONHUCAHHBIX  BBIIE  CIIOCOOOB,  MpPEACTaBIsieT  CcOOOi
UMMYHOTEPANIeBTUYECKOE  CPEACTBO. TepMHH  «HMMMYHOTEPAIEBTUYECKOE  CPEICTBOY
OTHOCHTCSI K are€HTy, KOTOPBII MOAYJIHPYET HIMMYHHYIO CUCTEMY. B HEKOTOPBIX BOIUIOLICHHUSX
UMMYHOTEPANIeBTUYECKOE CPEICTBO MOJKET TMOBBILATh 3KCIPECCUI0 H/HMIIM aKTUBHOCTB
peryiasaropa MMMYHHOM CHCTEMBI. B HEKOTOPBIX BOIUIOMIEHUSX HMMMYHOTEPAIeBTUYECKOE
CPEACTBO MOJKET CHIDKATh HKCIPECCHIO W/WJIN aKTUBHOCTD PETyIIATOPa UMMYyHHOH cucTeMbl. B
HEKOTOPBIX BOIUIOIIEHUSIX UMMYHOTEPAIEBTUYECKOE CPENCTBO MOKET PEKPYTUPOBATDH H/HIIH
YCUJIMBATh aKTUBHOCTb UIMMYHHOM KJIETKH.

B HEKOTOpBIX BOIUIOMIEHUSX MMMYHOTEPANEBTUYECKOE CPEACTBO, KOTOPOE MOXKET
OBbITh UCTIONB30BAHO B KOMOMHALIMY ¢ coequHeHueM ¢opmyiel I, popmyisr I-A, popmynsr 11,
dopmyst 11, popmyiner IV wnu Gpopmysnsl V wnu ero gapmManeBTHYECKH MPUEMIIEMOH COJBIO
COTJIACHO JIFOOOMY M3 OINUCAHHBIX BBIIIE CIIOCOOOB, TPEACTaBIseT COOOW AHTHTEIbHOE
TEPANeBTHYECKOE CPEACTBO (HANMpUMEpP MOHOKJIOHAJIBHOE AHTHTENO, KOHBIOTHPOBAHHOE
aHTUTEN0). B HEKOTOPBIX BOIUIOIIEHHSIX AHTUTEJIbHOE TEPANeBTHUECKOE CPEICTBO
npencraBisier coboii Oepamm3ymad (Mvasti™, Avastin®), Tpactysymad (Herceptin®),
aBenymad (Bavencio®), purykcumad (Mab Thera™, Rituxan®), sgpexonomad (Panorex),
napatymymab (Darzalex®), onaparymad (Lartruvo™), oparymymad (Arzerra®), anemry3ymad
(Campath®), wuerykcumad (Erbitux®), operosomab, mnemoOponusymad (Keytruda®),
muayTHKCHMad (Unituxin®), oOunyTy3ymad (Gazyva®), tpememmmymad (CP-675,2006),
pamyuupymad (Cyramza®), yomurykcumad (TG-1101), mnanurymymad (Vectibix®),
sanorysymad (Empliciti™), wnemurymymad (Portrazza™), nupmrysymad (UC-961),
ubpurymomad (Zevalin®), wucarykcumad (SAR650984), numotyzymad, ¢pesonumymad
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(GC1008), mupmnymad (INN), moramymmsymad (Poteligeo®), ¢uknarysymad (AV-299),
nerocymad (Xgeva®), rauutymad, ypenaymad, nunuian3zymad, amatykcumad, omuHaTymomad
(AMG103; Blincyto®) unu munocraypus (Rydapt).

B HEKOTOpBIX BOIUIOMIEHUSX MMMYHOTEPAIEBTUYECKOE CPEACTBO, KOTOPOE MOXKET
OBbITh UCTIONIB30BAHO B KOMOMHALMY ¢ coequHeHueM ¢opmyiel I, popmyisr I-A, dopmynsr 11,
dbopmysl 111, popmyser IV umu popmysiel V unu ero papMareBTHUECKH MPUEMIIEMOI COJTBIO
COTJIACHO JIFOOOMY U3 OMHCAHHBIX BBILIE CIIOCOOOB, MPEACTABIAET COO0I KOHBIOTAT AHTHTEJIO-
JIEKAPCTBEHHOE CPENCTBO. B HEKOTOPBIX BOIUIOLICHUSX KOHBIOTAT aHTHTENO-JIEKAPCTBEHHOE
CPeINCTBO TMpeAcTaBiisieT coboil remTysymad o3oramunud (Mylotarg™), wuHOTY3yMad
ozoramuiuH (Besponsa®), Opertrykcumad Begotun (Adcetris®), ano-Tpacty3ymad 3MTaH3UH
(TDM-1; Kadcyla®), mupserykcumad copastazud (IMGN853) mnu anetymad paBTaH3MH.

B HEKOTOPBIX BOIUIOMIEHUSX MMMYHOTEPAIIEBTUYECKOE CPEACTBO, KOTOPOE MOXKET
OBITH MCIIOJIB30BAHO B KOMOMHAIMK ¢ coenuHeHneM (popmyinsl I, popmyner I-A, popmyner 11,
dbopmyel 11, popmymer IV umu popmynsr V umu ero papManeBTHYECKU MPUEMIIEMON COJTBEO
COrnacHO JI0OOOMY M3 OIMMCAHHBIX BBIIIE CIIOCOOOB, BKJKOYAET TOKCHH. B HEKOTOPBIX
BOILJIOLICHUSIX HMMYHOTEPANEBTUYECKOE CPEACTBO MPENCTaBIsAeT COOOW NeHHMIICHKUH
mudrutoke (Ontak®).

B HEKOTOPBIX BOIUIOMIEHUSX MMMYHOTEPANEBTUYECKOE CPEACTBO, KOTOPOE MOXKET
OBbITh UCTIOJNIB30BAHO B KOMOMHALMY C coequHeHueM ¢opmyiel I, popmyisr I-A, popmyinsr 11,
dopmyst 11, popmyiner IV unu popmyssl V i ero papMareBTUIECKH MPUEMIIEMOI COJTBIO
COTJIACHO JIFOOOMY W3 OMMCAHHBIX BBILIE CHOCOOOB, MPEACTABISET COOOW IIUTOKMHOBOE
TEpaNeBTHYECKOe CPEACTBO. B HEKOTOPBIX BOIUIOLICHUSX LUTOKHMHOBOE TEPANeBTUYECKOE
CPEACTBO MPECTABISIET COOOM TepaNeBTUYECKOE CPENCTBO HA OCHOBE MHTepIierikuHa 2 (IL-2),
TEpareBTHYECKOe CPEACTBO Ha OCHOBe uHTepdepona anbda (IFNa), TepameBTUyeckoe
CPEeICTBO Ha OCHOBE TPaHYJIOIUTAPHOTO KoysoHueoOpasyromero ¢akropa (G-CSF),
TeparneBTHYECKOe CPEACTBO HAa OCHOBe mHTepyelikuna 12 (IL-12), TepaneBTUdeckoe CpencTBO
Ha ocHOBe uHTepieiikuHa 15 (IL-15), TepaneBruueckoe CPEeACTBO HA OCHOBE MHTEpJICHKHUHA 7
(IL-7) nnu TepaneBTHYECKOE CPEACTBO Ha OCHOBE ypuTponosTiHa anbda (EPO). B HekoTophIxX
BOILIOIIEHUSIX TEPANIEBTUIECKOE CPeNcTBO Ha ocHOBe IL-2 mpencrasisier coOoit abaecieikuH
(Proleukin®). B HEKOTOpBIX BOIUIOIICHUSX TEPANEBTUYECKOE CpencTBo Ha ocHoe IFNa
npexacrasisieT coboit IntronA® (Roferon-A®). B HEKOTOPBIX BOIUIOIEHHSIX TEPAIEBTUIECKOE

cpencto Ha ocHoBe G-CSF mpencrasisier codoii punrpactum (Neupogen®).
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B HEKOTOPBIX BOIUIOMIEHUSX MMMYHOTEPAIEBTUYECKOE CPEACTBO, KOTOPOE MOXKET
OBITH HCIIOJIB30BAaHO B KOMOMHAIMK ¢ coenuHeHneM (opmydsl I, popmyast [-A, popmynsr 11,
dbopmyel 11, popmyner IV umu popmynstr V unm ero ¢papmManeBTUIECKH MPUEMIIEMON COJBIO
COrJIacHO JOOOMY U3 OIMCAHHBIX BBILNIE CHOCOOOB, MpeACTaBisieT cOOOH HHrHOUTOP
UMMYHHBIX KOHTPOJIBHBIX TOUY€K. B HEKOTOpBIX BOIUIOIIEHHSX HMMYHOTEPANEeBTUYECKOE
CPEACTBO BKJIFOYAET OJUH WM OoJiee YeM OIMH MHIMMOUTOP MMMYHHBIX KOHTPOJIbHBIX TOYEK.
B HEKOTOPBIX BOIUIOLICHUSX HHTUOUTOP UMMYHHBIX KOHTPOJIBHBIX TOYEK MPEICTABISET COOOH
uHruoutrop CTLA-4, uaru6urop PD-1 wmu uarnburop PD-L1. B HEKOTOPBIX BOIUIOLICHUSX
unruoutop CTLA-4 npencrasnsier coboit ummnmymad (Yervoy®) uimu tpemenumymad (CP-
675,206). B HexoTopbIx BoutomeHusix nHruourop PD-1 npeacrasisier codoit memMOponn3zymad
(Keytruda®) win Husonymad (Opdivo®). B Hekoropsix BormiomeHusix narudburop PD-L1
npencrasisier coboii aresommsymad (Tecentriq®), aenymad (Bavencio®) wnm nypsaimymad
(Imfinzi™). B HekoTophIx BOIUIOmEeHUsx uHruomrop PD-1 mpencrasmsier coboit RN88S
(cacannmmmad).

B HEKOTOpBIX BOIUIOMIEHUSX WMMYHOTEPANEBTHYECKOE CPEACTBO, KOTOPOE MOXKET
OBITH MCIIOJIB30BAaHO B KOMOMHAIMK ¢ coenuHeHneM (popmydsl I, popmyist [-A, popmymnsr 11,
dbopmyuel 11, popmymer IV umu popmynsr V unm ero papMauneBTUYECKH MTPUEMIIEMON COJTBIO
COracHO  JM0OOMYy M3 ONHCAaHHBIX  BBIIE  CIIOCOOOB,  NpEACTaBIsieT  COOOM
UMMyHOTepaneBTudeckoe cpencrso Ha ocHoBe MPHK. B HekoTOphIX BOMIOMIEHMAX
UMMYHOTepaneBTuieckoe cpeactso Ha ocHoBe MPHK mpencrasmser coboit CV9104 (cm.,
Hanpumep, Rausch et al. (2014) Human Vaccine Immunother 10(11): 3146-52; u Kubler et al.
(2015) J. Immunother Cancer 3:26).

B HEKOTOpBIX BOIUIOMICHUSX MMMYHOTEPAIEBTUYECKOE CPEACTBO, KOTOPOE MOXKET
OBITh HCIIOJIB30BAHO B KOMOMHAIMK ¢ coenuHeHneM Gopmydsl I, dopmyast [-A, dopmyinsr 11,
dbopmysl 111, popmymer IV umu Gopmynsr V wnu ero papManeBTHUECKH MPUEMIIEMOI COJTBIO
COTJIACHO JIFOOOMY M3 OMHCAHHBIX BBIMIE CIIOCOOOB, MPEACTABISIET COOOW OHKOJIHTHYECKOE
BUPYCHOE TEPAIEeBTUYECKOE CPENCTBO. B HEKOTOPBIX BOIUIOIIEHHUSIX OHKOJHTHYECKOE
BUPYCHOE TEpPANeBTHUECKOE CPEICTBO MpeAcTaBisieT coboi TamumoreH sarepnapensek (T-
VEC; Imlygic®).

B HEKOTOPBIX BOIUIOMIEHUSX MMMYHOTEPAIEBTUYECKOE CPEINCTBO, KOTOPOE MOXKET
OBITH HCIIOJIB30BAHO B KOMOMHAIMK ¢ coenuHeHneM (opmydsl I, dopmyst [-A, dopmynsr 11,
dopmyuel 11, popmyner IV umu popmynsr V win ero papManeBTHUSCKH MPUEMIIEMOI COJIBIO

COIJIaCHO JIFOOOMY M3 OMMCAHHBIX BBILIE CIIOCOOOB, MPEACTAaBIAECT COOOH MPOTHBOPAKOBYIO
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BaKLUMHY. B HEKOTOPBIX BOIUIOIIEHUSX NPOTHBOPAKOBAs BaKLMHA NPEACTaBIsIET COOOM
BaKLHY NMPOTUB manuuioMaBupyca yenoseka (HPV). B HeKOTOpBIX BOIUIOIIEHUSX BaKLHA
npotuB HPV mpencrasnsier coboii Gardasil®, Gardasil9® wmnu Cervarix®. B HekoTOpbIX
BOIUIOIIEHUSX MPOTHUBOPAKOBAsl BAKLMHA INPEACTABIAeT COOON BAaKIMHY NPOTHUB BHUpPYyCa
renatuta B (HBV). B HekoTopbix BoruiomeHusx BakuuHa npotus HBV npencrasisier coboi
Engerix-B®, Recombivax HB® wmiu GI-13020 (Tarmogen®). B HEKOTOPBIX BOILJIOLIEHHUSIX
MPOTHUBOPAKOBAasi BaKIMHA mpencrapisieT coboil Twinrix® wiu Pediarix®. B HekoTOpbIx
BOILIOIIEHHUSIX TPOTHBOPAKOBAsl BakLMHA Tpenctasisier cobdoii BiovaxID®, Oncophage®,
GVAX, ADXS11-001, ALVAC-CEA, PROSTVAC®, Rindopepimut®, CimaVax-EGF,
nanyneinen-T  (APC8024; Neuvenge™), GRNVACI, GRNVAC2, GRN-1201,
renkoprecnermucumyT-L (Hepko-V5), DCVAX®, SCIB1, BMT CTN 1401, PrCa VBIR,
PANVAC, ProstAtak®, DPX-Survivac miu suareanymaryunen-L (HS-110).

B HEKOTOPBIX BOIUIOMIEHUSIX MMMYHOTEPAIIEBTUYECKOE CPEACTBO, KOTOPOE MOXKET
OBITH HCIIONIB30BAaHO B KOMOMHAIMK ¢ coenuHeHneM Gopmydsl I, hopmyner I-A, dopmyiner 11,
dopmyst 111, popmyner IV mnu popmynsl V uinu ero papmaneBTHUECKH TPUEMIIEMOH COJIBIO
COTJIaCHO JTFOOOMY M3 ONTUCAHHBIX BBIIIE CIOCOOOB, MPENCTABIAET COOON MENTHIHYIO BaKIIMHY.
B HEKOTOpBIX BOIJIOLIEHUAX MMENTHHAS BaKIIMHA MpencTaBiseT coboit HemunenumyT-S (E75)
(NeuVax™), IMA901 wummu SurVaxM (SVNS53-67). B HEKOTOpBIX BOIUIOLIECHUAX
NPOTUBOPAKOBAasl  BAaKIMHA NPEACTaBIsieT COO0OW  HMMYHOT€HHYIO  I€PCOHANIBHYIO
HEOAHTHI'eHHYIO BakUuHY (cM., Hampumep, Ott et al. (2017) Nature 547: 217-221; Sahin et al.
(2017) Nature 547: 222-226). B HEKOTOpPbIX BOIUIOIIEHUSX MPOTHBOPAKOBAsl BaKLUHA
npeacrasiasier coboii  RGSH4K  wimu  NEO-PV-01. B HEKOTOpBIX  BOIUIOLICHHUSX
MPOTHUBOPAKOBAsI BaKLMHA MpeAcTaBiseT coboi BakuuHy Ha ocHoBe JIHK. B HekoTOpbIx
BOIUIOIEHUsIX BakiHa Ha ocHoBe JIHK npencrasnser coboli [IHK-BakiimHy MamMmarioOuH-A
(cm., Hanpumep, Kim et al. (2016) Oncolmmunology 5(2): €1069940).

B HEKOTOPBIX BOIUIOMIEHUSX HMMMYHOTEPAIEBTUYECKOE CPEACTBO, KOTOPOE MOXKET
OBITH MCIIOJIB30BAHO B KOMOMHAIMK ¢ coenuHeHneM Gopmydsl I, popmyast [-A, dopmynsr 11,
dbopmyst 11, popmynsr IV umu popmyiner V unu ero hapManeBTHUESCKH MPUEMIIEMOI COJTBIO
COrNIaCHO JMOOOMY M3 OITMCAHHBIX BBINIE CIIOCOOOB, MPENCTABISET COOOH KIETOYHOE
UMMYHOTEPANIEBTUYECKOE CPEACTBO (HampuMep aJoNTUBHOE T-KIETOYHOE TEepareBTHYECKOe
CPEACTBO, TEPANEBTHYECKOE CPEIACTBO HAa OCHOBE ACHAPUTHBIX KIETOK, TEPAIeBTUYECKOE
CPEACTBO Ha OCHOBE HATYPAJIbHBIX KJIETOK-KIIJIEPOB). B HEKOTOPHIX BOIUIOIIEHHSX KJIETOYHOE

UMMYHOTEpANeBTUIeCKOe CPEeACTBO mpencrasisier coboit cumyneinen-T (APCS801S;
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Provenge™; Plosker (2011) Drugs 71(1): 101-108). B HEKOTOPBIX BOIUIOIIEHUSX KJIETOYHOE
UMMYHOTEPANIEBTUYECKOE CPEACTBO BKJIIOYAET KJIETKU, KOTOPbIE SKCIPECCHPYIOT XMMEPHBIH
anturensbii  peuentop  (CAR). B HEKOTOpPBIX  BOIUIOIIEHUSIX  KJIETOYHOE
MMMYHOTEPANIeBTUYECKOE CPEACTBO MPEACTaBIsIeT COOOH TepanmeBTUYEeCKOE CPENCTBO Ha
ocHoBe CAR-T-kneTok. B HEKOTOPBIX BOIUIOIIEHUAX TEPANEBTUYECKOE CPEICTBO Ha OCHOBE
CAR-T-knetok npencraisier codoii Tucarennekeiinen (Kymriah™),

B HEKOTOpPBIX BOIUIOLICHUSX MPOTHBOOMYXOJIEBbI areHT, KOTOPbI MOXKET OBITh
UCTOJIb30BaH B koMmOuHaiuu ¢ coequnenuem ¢opmynsl I, I-A) ILIL IV wim V unm ero
(dbapMaleBTUYECKH MPUEMIIEMON COJIBIO COTJIACHO JIFOOOMY M3 ONMHMCAHHBIX BBIIIE CIOCOOOB,
NPEACTaBIISIET coboii LIUTOTOKCHYECKOE XUMHOTEPATIeBTHIECKOE CpPEeICTBO.
HeorpannuuBaromme mnpuMepbl LMUTOTOKCHYECKHX  XUMHOTEPANEBTHYECKHX  CPENCTB
BKJIIOYAIOT TPUOKCHUJ MBbIIIbsiKa, OJICOMHUIIMH, Kaba3uTakces, KamenuTaOuH, KapOOIUIaTHH,
nucriaTuH, uukiodochamua, uuTapabuH, AakapOaswH, NayHOPYOWIIMH, HOLETAKCE,
TIOKCOPYOHIMH, 3TONO3uA, S-propypami, (GOIMHOBYIO KHCIOTY, T€éMIUTA0NH, HPUHOTEKAH,
JOMYCTHH, MHUTOTpeKcaT, MHUTOMHULUUH C, OKCANWIUIATUH, TAaKJINUTAKCE, IEeMETPEKCeN,
TEMO30JIOMUJI M BHUHKPHCTUH U ux komOmHanuu, Hanpumep, Nordic FLOX (dropypaumn,
¢onmunoBast kucnora u okcammmiaatuH), FOLFOXIRI (okcamumnnaTuH, HPUHOTEKAH W
¢ropyparmn), FOLFIRI (¢ponunoBast kucnora, ¢propypaumn u upuHorekan) win CAPEOX
(xameuuTaOUH U OKCAJUIUIATHH).

B HEKOTOPBIX BOIUIOLICHUSX NPOTHBOOIYXOJIEBBI areHT, KOTOPBIH MOXKET OBITh
UCIOJNIb30BaH B KOMOMHAIMM ¢ coenuHeHueM ¢opmyasl [, dopmynsr I-A, dopmynsr 11,
dopmyst 11, hbopmyiner IV unu Gpopmysnsl V unum ero GpapMareBTUIECKH MPUEMIIEMOI COJBIO
COTJIAaCHO JIFOOOMY M3 OMHUCAHHBIX BbIIIE CIOCOOOB, MPEACTABISET COOON TEepPareBTUYECKOe
CPEACTBO, HANpPABJIEHHO BO3IEHCTBYIOINEE HAa aHTHOreHe3. HeorpaHu4wBarouine MpUMEpHI
TEPANeBTHUECKUX CPEACTB, HAIMPABJIEHHO BO3JEHCTBYIOIIMX HA AHTHOTEHE3, BKJIOYAOT
apnubepuent u 6eBanmzymad.

B HEKOTOpBIX BOIUIOLICHUSX MPOTHBOOMYXOJEBBIH areHT, KOTOPBIH MOXKET OBITh
UCTIONIb30BaH B KOMOHMHAIMHU ¢ coeauHeHueM ¢opmynsl I, dopmynsr [-A, dopmynsr 11,
dopmyel 11, popmyner IV umu popmynsr V wu ero hapManeBTHUECKH MPUEMIIEMOI COJTBIO
COTJIaCHO JTFOOOMY M3 ONHMCAHHBIX BBILIE CIIOCOOOB, BKIJIFOYAET MOAYJISATOPBI MYTH AIONTO3a
(HarmpumMep obaTakiIakc).

B HEKOTOPBIX BOIUIOIIEHHSX IMPOTHBOOIYXOJIEBAsI TEpaIus, KOTOpas MOXKET OBITh

UCTIONIb30BaHa B KOMOMHanmu ¢ coenuHeHueM ¢opmynsl I, ¢opmynsr I-A, dopmynsr 11,
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dopmyel 11, popmymer IV umu popmynsr V unu ero hapmManeBTHHIECKH MPUEMIIEMOI COJTBIO
COTJIACHO JIFOOOMY M3 OMMCAHHBIX BBILIE CIIOCOOOB MPEACTABISIET COOOH JyUEBYIO TEPAIHIO.
Heorpanuuuparomiye npuMepsl JIydeBOH TepamnuM BKIIOYAIOT JUCTAHIMOHHYIO JIyYEBYIO
Tepanuio (HarmpuMmep, AUCTAHLMOHHYIO TEpPANui0 C MCIOJb30BAaHHEM KHJIOBOJIBTAKHBIX
PEHTT€HOBCKUX JIy4el MM MeraBOJIbTaKHBIX PEHTTEHOBCKHMX JIyueil) MM BHYTPEHHIOHO
JYYEBY) Tepamui. BHYTpeHHss JyueBas Tepamusi (KOTOpas TakXke Ha3bIBAETCs
OpaxuTeparnueil) MOXKET BKJIIOYATh HCIOJb30BAaHHE, HAPUMEpP, HU3KOAO30BOW BHYTPEHHEH
Jy4eBOMH Tepanmuu WIM BBICOKOAO30BOM BHYTpPEHHEW JyueBod Tepanuu. Huskonososas
BHYTPEHHSIS JyueBasi Tepanusi BKIKOYAET, HAPUMeEp, BBEICHHE HEOOIbIINX PaJHOAKTUBHBIX
rpaHyJI (TaKXKe Ha3bIBAEMBIX 3€PHAMH) B PAKOBYIO TKaHb WJIA MPOKCHMAJBHO K PAKOBOM TKAHH
cyObekTa. BrICOKO030Basi BHYTPEHHSS JIyueBasl Tepamusi BKJIIOUYAET, HANPUMED, BBEICHUE
TOHKOH TpyOKHU (Hampumep KaTeTepa) Wi UMIUIAHTATA B PAKOBYIO TKaHb FJIM MPOKCHMAJIBHO
K PaKOBOM TKaHU CYOBEKTa M JOCTABKY BBICOKOH O3Bl U3JIyUEHUs B TPYOKY WJIM UMILIAHTAT C
UCTIOJIb30BAaHUEM PaIUalMOHHONW TeXHUKH. CrocoObl OCYIIECTBIIEHHs JIyUYE€BOH Teparuu
cyObeKTa, UMEIINEro pak, W3BECTHbI B AAHHOH 00JAacTHM TEeXHUKU. B BOMIOMEHMsX, Tae
OIyxoJib TpeacTanisier codoi omyxonps LIHC, nydesast Tepanus MOKET BKIIOYATh JIYYEBYIO
Tepanuio Bcero ronopHoro mosra (OBI'M) unu crepeotakcuueckyro paauoxupypruro (CPX),
takyro kak Cyberknife®, XKnife®, Gamma knife® mnu ExacTrac®.

B HEKOTOpBIX BOIUIOIIEHHSX MPOTHBOOIYXOJIEBAs TEeparus, KOTOpas MOXeET ObITh
UCIIOJNIb30BaHA B KOMOMHammu ¢ coenuHeHuem ¢opmynsl I, dopmyner I-A, dopmynst II,
dopmyast 111, popmyinst IV umu popmynsr V mnn ero papmaneBTHIECKH IPHEMIIEMOH COJBIO
COTJIAaCHO JIFOOOMY M3 OIMHMCAHHBIX BBILIE CIIOCOOOB MPEACTABJISIET COOOW XHUPYPrUYeCcKOe
BMeIIaTeabCTBO. HeorpaHMUMBaroIue mpuMepbl XUPYPruuecKoro BMEIaTeIbCTBA BKIIFOYAOT,
HampUMep, OTKPBITOE XHUPYPTrHUECKOE€ BMEMIATENbCTBO MM MHHMMAJIBHO HHBAa3HBHOE
XUPYPTUYECKOE BMEIIATEIbCTBO. XHUPYPIUYECKOE BMELIATEIbCTBO MOXKET BKJIKOYATb,
HampuMep, MO MEHbIIeH Mepe YaCTUYHYIO PE3eKLHI0 OMyXOJIH, yOAJeHHEe BCEH OIMyXoiiu,
ynajeHue OoJbInell 4acTH ONMyXOJIM WJIM yOAJICHHE OMyXOJM, KOTOpasl BbI3BIBAET OOJb WIIH
nasyieHHe y cyobpekTa. CriocoObl OCYIIECTBICHNS OTKPBITOIO XUPYPTUIECKOTO BMEIIATENbCTBA
¥ MHUHUMAJIbHO WHBa3UBHOT'O XHUPYPTHYECKOTO BMEIIATENbCTBA Y CYOBEKTa, HMEIOLIETO PakK,
W3BECTHBI B JAHHOH 00JIACTH TEXHHKH.

B HEKOTOpBIX BOIUIOLIEHUSX IOMOJHUTEIBbHOE TEPANEBTUYECKOE CPEICTBO BKIIFOUAET
100011 U3 MePEeYNCIIEHHBIX BBILIE BHIOB TEPAITUH WIM IPOTUBOOIYXOJIEBBIX ar€HTOB, KOTOPBIE

SBJISTFOTCSI CTAHIAPTHBIMU B JIEYEHUHU PAKOBBIX 3a00JI€BaHUN, rae pak umeet myTtaruio BRAF.
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B opHOM BOIUIOIIEHHH 374€Ch MpEIOKeH crocod nedeHus cyobekra ¢ BRAF-
aCCOLIMMPOBAHHON oOmyxoJiblo (Hampumep 000t 3 BRAF-acconmnpoBaHHBIX OMyXOJeH,
OIHCAHHBIX 37I€Ch), BKJIIOYAIOIINN BBEACHUE TepaneBTUUeCKU 3(PPEeKTHBHOrO KOJHUYECTBA
coenuHenus: popmynsl I, dopmyner I-A, dopmynst II, dopmynst III, dopmynsr IV umm
dopmynel V uimm ero (apMareBTHUECKH MIPUEMJIEMON COJM B TEUEHHE OINpPeelIeHHOro
nepuoza BpeMeHH, korma cyOobekty BBomsT uHruourop MEK (Hampumep, mroboi w3
uHruoutropoB MEK, pacKkpbIThIX 371€Ch) B TEUEHHE YKA3aHHOTO MepHoAa BpeMeHU. B omHOM
Boriotennu uHruourop MEK npencrasnser coboit OMHIMETHHHO MK ero apMalieBTHYECKH
npUeMJIEMYIO COJIb. B omHOM Bormuiomenun coenunenue Gopmynbl [ mpencrasisier coOou
coenMHeHne, BriOpaHHOe M3 coenuHeHni no [Ipumepam 1-164, unm ero papManeBTHYECKH
NPUEMIIEMYIO COJIb.

B opHOM BOIUIOIIEHHH 37€Ch MpEIOKeH crocod nedeHus cyobekta ¢ BRAF-
ACCOLIMUPOBAHHON OmyxoJyblo (Hampumep Jiroboit n3 BRAF-accoummnpoBaHHBIX OMyXOJeH,
OIMCAHHBIX 37I€Ch), BKIIIOYAIOIINN BBEACHHE TepaneBTUUECKU 3(PPEeKTHBHOrO KOJIHMUYECTBA
coenunenust gopmynsl I, dopmyner I-A, dopmyner II, ¢opmyner I, dopmynsr IV unm
dopmynsl V mnm ero (apManeBTHUECKH NPHEMJIEMON COJM B TEYEHHE ONPEAENIEHHOTO
nepuoza BpeMeHH, Korga cyOwekty BBoasaT uHruourop BRAF (mampumep moboi u3
uHruouTopoB BRAF, packprIThIx 31€Ch, BKIIFOUasi BTOpoe coennHenue Gopmyisl I, popmyisl
I-A, dopmyanst 11, popmyast 111, popmynsr IV unu popmyner V unm ero ¢papmaneBTHUECKH
NPUEMJIEMYIO COJIb) B TEUEHHE YKa3aHHOro Iepuoja BpeMeHU. B OogHOM BOIUIOIIEHUH
coenuneHue popmyJbl [ npencrasnser coboit coearHEHUE, BHIOPAHHOE M3 COCIUHEHHUH IO
IMpumepam 1-164, wnu ero papManeBTHUECKU TPUEMIIEMYIO COJIb.

B opHOM BOIUIOIIEHWH 374€Ch MPEIOKEH crocod sedeHus cyobekta ¢ BRAF-
ACCOLIMUPOBAHHON OmMyxoJyiblo (Hampumep 000k u3 BRAF-accoummupoBaHHBIX OMyXOJIeH,
OINHCAHHBIX 37€Ch), BKJIIOYAIOIINN BBEACHHE TepaneBTUUECKU 3(PPEeKTHBHOrO KOJHUYECTBA
coenunenust gopmynsl I, ¢opmyner I-A, dopmyner II, ¢opmyner I, dopmynsr IV umm
dopmynsl V. unm ero (papManeBTHUECKH MNPHUEMJIEMON COJM B TEYEHHE OMNPEAEIICHHOTO
nepuona BpeMeHH, korma cyowpekty BBoasaT unHruourop EGFR (mampumep mroboit u3
uHruouropos EGFR, packpsIThIX 37€Ch) B TE€UEHHE YKAa3aHHOTO TMeproaa BpeMeHH. B onHOM
BOILIOLIEHNH coeanHeHue (opmynbl I mpencrasnsier coboil coennHeHWe, BBIOPAHHOE U3
coenunenuit o Ilpumepam 1-164, wnu ero dpapManeBTUIECKH MPUEMIEMYIO coiib. B ogHOM

BOILJIOLIIEHNUH OIMYXOJIb IPEICTABIISAET COOOH paK JIETKHX.
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B opHOM BOIUIOIIEHHH 374€Ch MpEIOKeH crocod nedeHus cyobekra ¢ BRAF-
aCCOLIMMPOBAHHON OmyxoJiblo (Hampumep Jro0ok u3 BRAF-acconmnpoBaHHBIX OMyXOJeH,
OIHCAHHBIX 37I€Ch), BKJIIOYAIOIINN BBEACHUE TepaneBTUUeCKU 3(PPEeKTHBHOrO KOJHUYECTBA
coenuHenus: popmynsl I, dopmyner I-A, dopmynst II, dopmynst III, dopmynsr IV umm
dopmynel V uimm ero (apMareBTUUECKH NPUEMIIEMOW COJM B TEYEHHE ONpeeNeHHOrO
nepuoga BpeMeHH, koraa cyOwbekty BBOAsST uHruoOurop HER2 w/mnmu HER3 B Teuenue
YKa3aHHOTO TMeproaa BpeMeHu. B ogHOM Borutomennn coequaenne Gopmysl [ npencrasnser
coboli coemuHeHue, BbIOpaHHOe Wu3 coenuHeHwit mno Ilpumepam 1-164, wumm  ero
(apMaeBTUYECKH MPHEMIIEMYIO COJIb.

B omHOM BOIUIOIIEHWH 371€Ch MpPEMIOKeH crocod nedeHus cyobekra ¢ BRAF-
ACCOLIMUPOBAHHON OmMyXxoJyiblo (Hampumep 0ok n3 BRAF-acconmMmupoBaHHBIX OMyXOJeH,
OIHCAHHBIX 37I€Ch), BKIIIOYAIOIINN BBEACHHE TEPANeBTUUYECCKH 3(P(PEKTUBHOIO KOIUYECTBA
coenunenust gopmynsl I, ¢opmyner [-A, dopmyner I, ¢opmyner III, dopmynsr IV wmm
dopmynsl V unm ero (apManeBTHUECKH NPHEMJIEMON COJMM B TEYEHHE OMNPEAEIICHHOTO
nmepuozia BpPEMEHH, Koraa cyOwpekTy BBOAT wHHrubutop Axl (Hanpumep moboit u3
UHruOUTOpOoB AXl, pacKpbITBIX 37€Chb) B TE€UEHHE YKAa3aHHOTO Iepuona BpeMeHU. B onHoM
BOILIOIIEHUU coenuHeHue ¢opmysbl | mpeacraenser coboil coequHeHUe, BBIOPAHHOE W3
coenunenuii no Ipumepam 1-164, unu ero papmaneBTHIECKN TPUEMIIEMYIO COJIb.

B opHOM BomIOIIEHHH 371€Ch MpeIOKeH croco0 sedeHus cyobekra ¢ BRAF-
aCCOLIMUPOBAHHON OMyXoJbio (Hampumep soOor 13 BRAF-accoumupoBaHHBIX OMyXOJei,
OIMCAHHBIX 37€Ch), BKIIOYAIOLUINN BBEIEHHE TepaneBTHYeCKU 5((HEeKTUBHOTO KOJINUECTBA
coenunenust gopmynsl I, dopmynsr I-A, ¢opmynsr II, ¢opmynsr I, dopmynsr IV wumm
dopmynbl V. mmu ero (papManeBTHUECKH NPHEMJIEMON COJM B TEYEHHE OMNPEAENIEHHOTO
nepuoga BpeMeHH, koraa cyObektry BBomsaT wuHruOutop SOS1 (mampumep moboit w3
uHruoutropo SOS1, pacKphITHIX 371€Ch) B TEUCHHE YKA3aHHOTO Nepruoaa BpeMeHu. B ogHOM
BOILIOLIEHNH coequHeHue | npencrasisier codoil coennHeHNe, BBIOpAHOE M3 COSTUHEHUI I10
ITpumepam 1-164, wm ero papmManeBTHUECKH TPUEMIIEMYIO COJIb.

B opHOM BOIUIOIIEHWH 374€Ch MpPEUIOKEH crocod nedeHus: cyobekta ¢ BRAF-
ACCOLIMUPOBAHHON OMyXxoJyiblo (Hampumep 000k n3 BRAF-accoummnpoBaHHBIX OMyXOJeH,
OIMCAHHBIX 37€Ch), BKIIIOYAIOIINN BBEACHHE TEpaneBTUUECKU 3(PPEKTHBHOrO KOJIHMUYECTBA
coenunenust gopmynsl I, ¢opmynsr [-A, dopmyner II, ¢opmyner III, dopmynsr IV wmm
dopmynsl V. unm ero (apManeBTHUECKH NPHEMIIEMOI COJM B TEYEHHE ONPEAEIICHHOTO

nepuoaa BpeMeHH, Koraa cyObeKTy BBOAST MHIMOUTOP CUTHAJIBHOHN TPaHCAYKUUHU (HarIpuMep
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10001 N3 UHrUOUTOPOB CUTHAIBHOM TPAHCAYKIIMH, PACKPBITBIX 3/1€Ch) B TEUEHHE YKA3aHHOTO
nepuoza BpeMeHU. B omHOM BomuomeHun coeanHenue ¢opmyiel I mpencrasnser coboit
coepnHeHue, BeiOpaHHOe u3 coenuHeHui no IIpumepam 1-164, unu ero papmaneBTHUECKH
IPUEMJIEMYIO COJIb.

B onmHOM BomUIOmEHMH 37€Ch TNpemIokeH cnocod jedeHus cyorekra ¢ BRAF-
ACCOLIMMPOBAHHON OmyxoJyiblo (Hampumep 0ok u3 BRAF-accoumMupoOBaHHBIX OMyXOJIeH,
OINUCAHHBIX 37€Ch), BKJIIOYAIOIINN BBEACHUE TeparneBTUYEeCKH 3(PPEeKTHBHOrO KOJIUYECTBA
coenunenust gopmynsl I, dopmyner I-A, ¢opmynsr I, ¢opmynsr I, dopmynsr IV wumm
dopmynbl V mim ero (apManeBTHUECKH NPHEMJIEMON COJM B TEYEHHE OMNPEAENIEHHOTO
nepuoza BPEMEHH, KOrja CyObeKTy BBOISIT HMHTHOUTOP HMMMYHHBIX KOHTPOJIBHBIX TOUEK
(HarpuMmep 000 M3 WHIHOMTOPOB MMMYHHBIX KOHTPOJIBHBIX TOYEK, PACKPBITBIX 37€Ch) B
TEYEeHHE YKAa3aHHOTrO IMepHoaa BpeMeHH. B omHOM BomomeHnn coenuHeHue ¢Gopmysl |
npeacTaBisieT co0oi coennHeHne, BeIOpaHHOe U3 coequHennii o Ilpumepam 1-164, wnu ero
bapmMareBTUIECKH TPHEMIIEMYIO COJIb.

B opHOM BOIIJIOIEHHH 37€Ch MpPEIOKEH crnocod sedeHus cyobekta ¢ BRAF-
ACCOLIMMPOBAHHON OmyXxoJyiblo (Hampumep JroOol u3 BRAF-acconmmnpoBaHHBIX OMyXOJeH,
OTHCAHHBIX 37I€Ch), BKJIIOYAIOIINN BBEACHHE TepaneBTUUECKU 3(PPEeKTHBHOrO KOJIHUYECTBA
coenunenust gopmynsl I, ¢opmyner I-A, ¢opmyner II, ¢popmyner I, dopmynsr IV umm
dopmynsl V. minm ero (apManeBTHUECKH IMPHEMJIEMOI COJMM B TEUEHHE ONPEAENICHHOIO
neprozia BpEMEeHH, KOraa CyObeKTy BBOASAT MOAYJIATOP MyTH anonTtosa (Harmpumep Jro0on n3
MOJYJIITOPOB IyTH aIONTO33, PACKPBITHIX 3716Ch) B TEUEHNE YKa3aHHOTO Ieprosia BpeMeHu. B
OJTHOM BOILIOLIeHUH coenuHenue Gopmyibl I npencrapisieT cobol coequHEHUE, BHIOPAHHOE
u3 coenunenui o [Ipumepam 1-164, wnu ero papMaleBTHYECKU PUEMIIEMYIO COJIb.

B opHOM BOIUIOIIEHWH 374€Ch MpEIOKeH crocod JedeHus cyobekta ¢ BRAF-
ACCOLIMUPOBAHHON OMyXxoJyiblo (Hampumep JiroOok u3 BRAF-acconMMpOBaHHBIX OMyXOJIeH,
OINHCAHHBIX 37€Ch), BKJIIOYAIOIINN BBEACHHE TepaneBTUUECKU 3(PPEeKTHBHOrO KOJIHMUYECTBA
coenunenust gopmynsl I, ¢opmyner [-A, dopmyner I, dopmyner III, dopmynsr IV wmm
dopmynsl V. unm ero (apManeBTHUECKH NPUEMJIEMOH COJM B TEUYEHHE OIpPEIEeIEHHOTO
nepuoza BPEMEHH, KOorja CyOBEKTY BBOIAT LIUTOTOKCHYECKOE XHMHOTEPAIeBTHYECKOE
cpeactBo (Hampumep Jr000€ M3 LUTOTOKCHYECKHX XUMHOTEPANEBTHYECKHX CPENCTB,
PAaCKpBITBIX 371€Ch) B TEUEHHE YKa3aHHOIO IepHOAa BpeMeHH. B OIHOM BOIUIOIIEHUH
coenuHeHue ¢opmyisl [ npencrasnser coOoil coeanHEHNE, BBIOPAHHOE M3 COETUHEHUH I10

ITpumepam 1-164, nnu ero ¢papmaneBTHUECKH IPUEMIIEMYIO COJIb.
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B opHOM BOIUIOIIEHHH 374€Ch MpEIOKeH crocod nedeHus cyobekra ¢ BRAF-
aCCOLIMMPOBAHHON OmyxoJiblo (Hampumep roOoi n3 BRAF-accoumnpoBaHHBIX OMyXOJei,
OIHCAHHBIX 37I€Ch), BKJIIOYAIOIINN BBEACHUE TepaneBTUUeCKU 3(PPEeKTHBHOrO KOJHUYECTBA
coenuHenus: popmynsl I, dopmyner I-A, dopmynst II, dopmynst III, dopmynsr IV umm
dopmynel V uimm ero (apMareBTUUECKH NPUEMIIEMOW COJM B TEYEHHE ONpeeNeHHOrO
nepuoZia BPEMEHH, KOorna CyObeKTy BBOAST TEPaNeBTHUECKOE CPEICTBO, HAIMPABICHHO
BO3JICHCTBYIOIIIEE HA AaHTHOTeHe3 (Hampumep Jro00e M3 TeparmeBTUYEeCKUX CPENCTB,
HATPABJIEHHO BO3JCHCTBYIOIIMX HA aHTHOTEHE3, PACKPBITBIX 371€Ch) B TEUCHHE YKA3aHHOTO
nepuoga BpeMeHU. B omHOM BoruomeHnn coeanHeHue (opmyiel I mpencrasiser coboit
coenMHeHne, BriOpaHHOe M3 coenuHeHni no [Ipumepam 1-164, unm ero papManeBTHYECKH
NPUEMIIEMYIO COJIb.

B opHOM BOIUIOIIEHHH 37€Ch MpEIOKeH crocod nedeHus cyobekta ¢ BRAF-
ACCOLIMUPOBAHHON oOmyxoJyiblo (Hampumep 000k n3 BRAF-accoumnpoBaHHBIX OMyXOJei,
OIMCAHHBIX 37I€Ch), BKIIIOYAIOIINN BBEACHHE TepaneBTUUECKU 3(PPEeKTHBHOrO KOJIHMUYECTBA
coenunenust gopmynsl I, ¢opmyner [-A, dopmyner I, ¢opmyner III, dopmynsr IV wmm
dopmynsl V unm ero (apManeBTHUECKH NPHEMJIEMON COJM B TEUYEHHE ONPEAEIICHHOTO
nepuoza BPEMEHM, KOrjna CyOBeKTy BBOINAT areHT, HANpaBI€HHO BO3JEHCTBYIOIUI Ha
UMMYHHYIO CHCTeMy (Hampumep 0OOM M3 areHTOB, HAINPABICHHO BO3JEHCTBYIOIIMX Ha
UMMYHHYIO CUCTEMY, PACKPBITBIX 37IeCh) B T€UEHHE YKa3aHHOTO Iepuojaa BpeMeHu. B onHom
BOILIOLIEHNH coeanHeHue (opmynbl [ mpencrasnsier coOOH coennHEHHe, BBIOpAHHOE W3
coenunenuii no [pumepam 1-164, unu ero hapmManeBTHIECKU IPUEMIIEMYIO COJIb.

Takxke 3mech mpemioxkeHa (apmaneBThyueckas koMmOuHaiust it jedeHus: BRAF-
ACCOLIMUPOBAHHON OMYXOJIH Y HYKIAIOIIErocsl B 3TOM CyObeKTa, comepkaias (a) COeAMHEeHe
dopmysl 1, popmyinet I-A, popmyast 11, hpopmyser 1, popmyser IV wnm popmynst V mnu ero
(dapMaleBTUYECKH MPUEMIIEMYIO coyib U (0) MO MeHbIneld Mepe OIUH IOTOJHUTETbHBIN
NPOTHUBOOITYXOJIEBBIN areHT (HarmpuMep JF000H 13 MPOMUTIOCTPHPOBAHHBIX TOTIOJTHUTEIbHBIX
NPOTHUBOOITYXOJIEBBIX ar€HTOB, OTMIMCAHHBIX 3/1€Ch WJIM U3BECTHBIX B JAHHOM 00JIACTH TEXHUKH),
B KoTopoi coenuHerne popmyiel I, popmynsr I-A, dopmynsr 11, dopmyner 11, popmynsr IV
wi GopMyiel V uim ero papmManeBTUYECKH MpUEMIIeMasi COJIb M 110 MEHbIIEH Mepe OIuH
JOTOJTHUTEIBHBIN MPOTHBOOIYXOJIEBBIH Ar€HT MPUTOTOBJIEHBI B BU/I€ OTAENBHBIX MPENapaToB
IUI OMHOBPEMEHHOT'O, Pa3AeNbHOTO HJIU IOCJEN0BATEIbHOIO HCIIONb30BAHUS IS JICUCHUS
OIyXOJIH, I7I€ KOM4ecTBa coequHenus ¢popmysl I, popmynst I-A, popmyast 11, popmyiner 111,

dopmynbr IV wmm dopmyner V. uiam ero ¢dapManeBTHUECKU TNPUEMIIEMOH COJNU |
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JOTMOJHUTEIBHOTO MPOTHBOOITYXOJIEBOIO areHTa BMECTE ABJIAIOTCS 3P PEKTUBHBIMU B JICYEHUN
onyxony, (2) mnpuUMEHEHHE TakOW KOMOWHALMK JJIs1 TPUTOTOBJIEHHUS JIEKAPCTBEHHOTO
npernapaTa i JeUeHHs OIyxXouH; U (3) KoMMepUecKasl ynakoBKa WM MPONYKT, COAEp Kaluil
TaKyl KOMOWHALMIO B BUAE OOBEIMHEHHOTO Ipenapara il OOHOBPEMEHHOIO, Pa3IesIbHOrO
VI TOCJTENOBATEeIbHOTO HCIIONB30BAHUS, W CIOCOO JIEYEHHsI ONyXOdH Yy CyOBeKTa,
HYKJTQIOLIIETOCST B 5TOM.

Hcnonp30BaHHbIA 31€Ch TePMUH «(papManeBTHUdeckass KOMOMHALMS» OTHOCUTCS K
He(MKCHPOBAHHOW KOMOWHALIMK AKTUBHBIX WHTPEIUEHTOB. TepMUH «HEe(QHUKCHPOBAHHAS
KOMOWHAIUS» O3HAYaeT, uTo coenuHenne Gopmyisl I, popmyner [-A, dopmyinsr 11, popmysr
1, popmynst IV unu popmynse V uinn ero papmManeBTUIECKH pHeMIIeMas COJIb U IO MEHbIIEH
Mepe ONIMH JOTIOJIHUTENbHBIN MPOTUBOOIYXOJIEBBIH areHT MPUTOTOBJIEHBI B BUAE OTAENbHBIX
KOMITO3ULIMHA HJIM JTO3UPOBOK TaKUM OOpPa3oM, YTO OHH MOTYT OBITb BBEAEHBI CYOBEKTY,
HYKJIAIOLIEMYCsl B 3TOM, OJHOBPEMEHHO, COBMECTHO WJIN IOCIENOBATEIBHO C PAa3IMIHBIMU
POMEXYTKaMHU BPEMEHH, KOT/ia Takoe BBeneHue obecneunBaeT 3 PeKTUBHBIE YPOBHH ABYX
Wi OoJiee COeIMHEHMH B OpraHu3Me CyObekTa. ITO TaKKe IPUMEHNMO K BUAaM KOKTEHIbHOM
TepaIuy (Teparnuy Ha OCHOBE CMeCeH JIEKapCTBEHHBIX IIPENapaToB), HAIPUMEDP BBEACHUIO TPEX
i OoJiee aKTUBHBIX HHIPEAHEHTOB.

CooTBeTCTBEHHO, TaKkke 371eCh NpeniioxkeH croco0d nedenns BR AF-accounnpoBanHoi
OIyXOJIH, BKJIFOUAIOLINH BBEACHUE CYOBEKTY, HY)KIAIOIIEMyCs B 3TOM, (papMalieBTHUECKOi
KOMOMHAIMU ISl JIEYSHUsS] YKAa3aHHOW OMyXOJH, coiepskaineii (a) coenunerue ¢popmyssl 1,
dopmyner I-A, dopmyner II, dopmynsr III, dopmyner IV wnm dopmynsr V. wmnm ero
(apManeBTHYECKH IPUEMIIEMYIO COJTb U (0) TOMOTHUTEIbHBIN TPOTHUBOOIYXOJIEBbIH areHT JIJIsI
OHOBPEMEHHOTO, PAa3JeNbHOTO WM TOCIEJOBATEIbHOTO HCIONb30BAHUA ISl JICYCHUS
OIyXOJIH, I7I€ KOJMNYeCcTBa coequHenus ¢popmysl I, popmyinst I-A, popmyast 11, popmyner 111,
dopmynel IV wmu dopmyner V. uiam ero ¢apmareBTHUECKd NPUEMIIEMON COJNU U
JOTMOJHUTEIBHOTO MPOTHBOOITYXOJIEBOTO areHTa BMECTE SBJISIOTCS 3 (PEKTUBHBIMU B JICYCHUN
onyxonu. B omHoM Bomomenuun BRAF-accouuupoBaHHasi OMyxojib MPEACTaBISIET COOOM
3JIOKQUECTBEHHYIO OIMyXOJb, M AOMOJHHUTEIBHBIM IPOTHBOOIYXOJIEBbIM areHTOM SIBIISIETCS
IPOTHUBOOITYXOJIEBBIN areHT, HarnpuMmep, Jr000H U3 MPOTHBOOIYXOJIEBbIX ar€HTOB, OMHCAHHBIX
3nech. B HekoTOphIX BomomeHusx coenuHerne Gopmydisl I, opmynsr I-A, opmynsr 11,
dopmyuel I, popmynsl IV umu popmyser V wim ero ¢papMaeBTUYECKU MPUEMIIEMYIO COJTb U
JOTIOJTHUTEIbHBIN MPOTHUBOOITYXOJIEBBIN ar€HT BBOJSAT OAHOBPEMEHHO B BU/IE€ OTAENBHBIX J103.

B HexoTopsIx BomomeHusx coenunenne Gopmyinsl I, popmyner I-A, dopmyst I, popmyer
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I, dopmyner IV wmnu ¢opmynsl V unu ero (apmManeBTHUECKH NPUEMIIEMYIO COJIb U
JOTOJIHUTENIbHBIA  NPOTUBOOMYXOJEBBI  areHT BBOASAT B BUAE OTAEIbHBIX 03
IIOCJIEZIOBATENIbHO B JIOOOM TMOpsiAKE, HANpuUMep B CYTOYHOHW [03€ WM J03ax Ui
NPEPHIBUCTOTO BBEEHHs, B COBOKYIIHO TepaneBTHYeCKU 5((EKTHBHBIX KOJIUYECTBAX.
JlonoTHUTENbHBIE TPOTHBOOIYXOJIEBBIE AT€HTHI MOTYT OBITh BBEIECHBI C OHOH Mitn OoJiee uem
onHoM no3oi coenunenus: popmyinl I, popmynst I-A, popmyns 11, popmyiner 11, popmyaast [V
wi Gopmyabl V mim ero (papmManeBTHYeCKH NPUEMIIEMON COJMM WM COAepiKameil ero
(hapMaleBTUYECKON KOMITO3ULIUHM, B KA4eCTBE COCTABJISIFOIIECH OMHON WJIM B BUJE OTIAEIbHOU
JIEKaPCTBEHHBIX (POPM C MOMOIIBIO OJHHUX U TEX K€ WM PA3JIMUHBIX MyTeH BBEISHHS W/ WU T10
OIHUM U TE€M JK€ WIIM Pa3IUYHbIM CXE€MaM BBEACHHs B COOTBETCTBUU CO CTaHAApTHOU
(bapMaleBTUYECKOW MPAKTUKOW, M3BECTHOW CHENHATUCTy B NaHHOW oOjacTu TeXHHWKH. B
HEKOTOpBIX ~ BomomeHusix BRAF-acconmmupoBaHHast OINMyXoJib  MpPEACTaBIsieT  CcOOOi
3nokauectBeHHYI0 BRAF-acconnnpoBanHyro omyxonb (To ectb BRAF-acconmmpoBaHHbBIH
pak). B HexoToprix Bormomennsx BR AF-accounnpoBansslii pak npeacrasisietr codoit BRAF-
accouuupoBanHbiii pak IITHC. B Hexortoprix Bomomenusx BRAF-acconuupoBaHHbli pak
IHC npencrasnsier coboit BRAF-acconmupoBanHblii MeTacTaTU4eCKHii pak. B HEKOTOpPBIX
BorutomeHusix BRAF-accoUMMpOBaHHBI METAaCTaTHMYECKUH pak TNPEeACTaByisieT CcoOou
METacTaTU4YeCcKyr0o MenaHoMmy. B  Hekoropbix BomnoweHusix BRAF-acconunpoBaHHbIM
METAaCTaTU4YEeCKHH paK MPEACTaBIsieT COOOM MeTacTaTHUeCKUi KOJNOpeKTalbHbIH pak. B
HEKOTOpbIX BomoumeHusix BRAF-accounnpoBaHHBIN METAaCTaTUUECKMH pakK MpPeACTaBIseT
coOOH MeTacTaTHYECKUIl HEMEJKOKJIETOYHBIH pak JIErKoro. B HEKOTOPBIX BOIUIOLICHHSX
BRAF-accounnpoBaHHbIi METACTATUYECKHI paK MPencTaBiseT coO0M METaCTaTUYEeCKHH paK
IMUTOBUIHON  JKEJIE3BL B HeKoTOopblX  BomutomleHusx  BRAF-accouunpoBaHHbIN
METACTaTUYECKHH paK MPEACTaBIsIeT COOONW METacTaTHUECKUI pak SIMYHUKOB. B HEKOTOPBIX
BorutomeHusix BRAF-acCOLMUpPOBAaHHBINT METAaCTATHYECKUH pak TPEACTaBisieT CoOOMU
uHTpakpanuanbHoe LMD unu sxkctpakpanuansHoe LMD. B nekoropbix Bomomenusix BRAF-
accormmpoBanHbli pak LIHC npencrasisier co0oit mepBUYHYIO OIMYXOJIb T'OJOBHOTO Mo3ra. B
HEKOTOpBIX  BomomeHusix BRAF-acconmmmupoBaHHast ONyxoNlb  MPEACTaBIsieT COOOH
nobpoxauecTBeHHy0 onyxoyib [THC. B HEKOTOPBIX BOILIOIIEHUSX paK BBIOPAH U3 paka JIETKHUX
(HarpuMep HEMENKOKJIETOYHOTO PaKa JIETKOTO U MEJIKOKJIETOYHOTO PaKa JIETKOT0), MEJTAHOMBI,
KOJIOPEKTAJIBHOIO paka, paka MOJIOYHOM >KeJe3bl, paka NOKEIyAOYHOW JKEJIe3bl, paka

LIIMTOBUHOW JKEJE3bl, paKa MPEACTATEeIbHON >KeJie3bl, aA€HOKUCTO3HONW KapLIMHOMBI, paka
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amnMeHAuKCca, paka TOHKOW KHMIIKH, INIOCKOKJIETOYHOIO paKa rOJIOBbl U LIEH, AHTMOCAPKOMBI U
onyxounei [THC.

B HEKOTOpBIX BOIUIOIMIEHHUSX JIOOOTO U3 CIIOCOOOB, OMMCAHHBIX 3/1€Ch, CYyOBEKT UMEeeT
BRAF-accounupoBaHHyO OMyXoJib (Hampumep J0OpOKAYeCTBEHHYIO, 3JI0KAYECTBEHHYIO HITH
METaCTaTHYEeCKyI0 ONyXOJb), MpPU KOTOPOHl CyOBEeKT OBUI NOABEPTHYT JICUSHHIO
MPEALIECTBYIOUM TEPaneBTUYECKUM CPEICTBOM WM CTaHAAPTHBIM TEpPareBTUYECKUM
CPEACTBOM (HAMpPUMED JICYCHUIO OTHUM WK O0Jiee YeM OTHUM MPOTUBOOIYXOJIEBBIM areHTOM,
OTJIIMYHBIM OT coenuHeHus popmydbl I, popmyner I-A, dopmyier 11, popmyast 111, Gopmysr
IV wnu popmyist V unm ero ¢papManeBTHYECKH MPUEMIIEMOU COJTH, W/WITH JTy4eBOU TEPATTHH,
W/WITH XUPYPTUYECKOMY BMEIIATENbCTBY), e yka3zaHnHas BRAF-acconumnpoBanHas omyxodb
CTaja PE3UCTEHTHON WM HEBOCIPUMMYHMBOM K YKa3aHHOW Ipenblaylied Ttepanuu. B
HEKOTOPBIX BOILIOMEHUsIX cyOpekT umeer BRAF-accounnpoBaHHyo omyxosb (Hampumep,
MECTHOPACTIPOCTPAHEHHYIO MJIM METACTATUYECKYIO OMyXOJIb), Il KOTOPOI HET CTaHAapTHON
Tepanmui. B OIHOM BOIUIOIIEHHH CIOCOO BKIFOUAET BBEACHHE cOoequHEeHus (Gopmyiel I
BbIOpaHHOTO U3 coenuHeHui nmo ITpumepam 1-164, wnu ero dpapManeBTHIECKH TPHEMIIEMOI
COJIH.

CoOTBETCTBEHHO, B OJTHOM BOIUIOIIEHUH 3/1€Ch MPEAJIOKEH CIIOCO0 JIeYeHUs CYOBEKTa
¢ BRAF-acconunpoBaHHOH OMyXOJbl0, MPH KOTOPOM CYOBEKT paHee MOJydal JIeYeHUe C
MOMOIIBIO OTHOTO MJIM OoJiee YeM OIHOrO BHZA MPOTHUBOONYXOJIEBOH Tepamuu (HampuMep,
IPOTUBOOIYXOJIEBOTO areHTa, JIy4eBOH Tepanuu W/ XUPYPrU4eCKOro BMEIIATENbCTBA),
BKJIIOYAIOLINH BBEEHUE CYOBEKTY TepaneBTHYecKH 3(h(HEeKTUBHOTO KOJMUECTBA COCTMHEHHS
dopmysl 1, popmyinet I-A, popmyast 11, popmyaer I, hpopmyser IV wnm popmyssl V unu ero
dapmaneBTuyecku mpuemsiemoit conmu. B omHom Bomomenun BRAF-accouuupoBaHHast
OMyXOJIb CTaja pPEe3UCTEHTHOM K YKa3aHHOM MpeAlecTByrole Tepanuu. B ogHOM
BOILJIOLIEHNH pak npencTasiisier coboit BRAF-accormmpoBanHbiii pak ¢ HatnaueM mytanuu [1
kiacca. B ogaom Bomomenun mytanus 11 kiacca npencrasnsier coboil MyTaluio, OTIHYHYIO
ot V600. B onHoM Bomutomenuu myTaius, otiandHas ot V600, npencrasisier coboit G469A,
G469R, G469V, K601E, K601N, K601T, L597Q nnu L597V. B ogHOM BOIUIOLIEHUN My TaLlus,
omimyHas ot V600, mpencrasisier coboit G469A. B onnom Borutomennu myTanus 11 knacca
npencrasisier coboit Bapuwant craiichara BRAF. B omHOM BomiomeHuun B BapuaHTe
crutaificuara BRAF orcyrctByroT 5k30HBI 4-8 (Takke msecteH kak po1BRAF(V600E)),
5k30HbI 4-10, 3k30HBI 2-8 wiM 3k30HBI 2-10. B 04HOM BOMJIOLIEHUHM BapUaHT CIUIAMCUHIA

BRAF mnpencrasnser coboit p61BRAF(V600E). Heorpannuusaromue npumeps BRAF-
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aCCOLIMMPOBAaHHBIX BHUJOB paka ¢ Hajmuuuem Mytauui Il kjacca BKIIOYAKOT pak JIETKUX
(HampuMep HEMEJKOKJIETOYHBIN paK JIETKOro U MENKOKJIETOUHBIM pak JIETKOTro), MEIaHOMY,
KOJIOPEKTAJIBHBIN PAK, PaK MOJIOYHOM JKEJIE3bl, PaK MOAXKEITY JOYHOM XKeJEe3bl, paK LIUTOBUIHON
JKeJe3bl, PaK MPeCTaTeIbHON KeJe3bl, aleHOKUCTO3HYI0 KapLUUHOMY, paK amnreHauKca, pak
TOHKOH KHIIKH, TNIOCKOKJIETOUHBIN pak rojIoBbI U 1€, aHrnocapkomy u omyxonu LTHC.

B Hekoropeix BomiomeHusix cyobekr ¢ BRAF-accomuupoBaHHBIM pakoM paHee
nojy4an Jyedenue uHruoOmropom BRAF (to ectp murubutopom BRAF, ornuunbiM OT
coenunenust gopmynsl I, ¢opmyner I-A, dopmyner I, ¢popmyner III, dopmynsr IV wmm
dbopmybl V wiu ero papMaeBTUYeCKH MPUEMIIEMOU COJIM) OTHENBbHO WM B KOMOHMHAIIU C
APYTUM MPOTHUBOOMYXOJIEBBIM areHTOM JI0 JIeUeHUs coeqrHeHneM Gopmysl I, popmysl I-A,
dopmyner I, dopmynsr I, dopmynsr IV wmu dopmynsl V unu ero ¢dapmarneBTHYECKU
NpUEMIIEMON CONbI0. B 0THOM BOIUIOIIEHNH CYOBEKT paHee MOJydal JISYeHHe HHIHOUTOPOM
BRAF, BoiOpannbiM u3 sHKOpadenunda, nadpadenuda, semypadenunda, N-[3-(5-xmop-1H-
nupposo| 2,3-b Jmupunun-3-unkapoonnn)-2,4-gudropdenmn|nponan-1-cynsponamuna, (3R)-
N-(3-[[5-(2-uuxnonponunmupuMuanH-S-un)- 1 H-muppoino[ 2,3-bmupunun-3 -ni|kapOoru] -
2.4-mudropdennn)-3-proprmupponuans-1-cynbhonammuna (PLX8394) WIH ux
dapmaneBTHYECKH TpUeMIIeMbIX conieil. B omHOM BoriomeHun cyOBeKT paHee mosydaln
neuenne uaruonropom BRAF, BeiOpanHbIM 13 3HKOpadennda, nadbpadennda u Bemypadennda
wim  ux (¢apMalneBTHYeCKH Tnpuemiembix coneil. B omHom Bormomenun BRAF-
ACCOLIMMPOBAHHBII paK, KOTOPbIA Je4ywan mnpemmectByromuMm uHruoutopom BRAF,
npexacrasisut coboit BRAF V600-myranThblii pak (Hanpumep BRAF V600E- unu BRAF
V600K-myTanTHeiii pak). B omHom Boruomenun BRAF-acconmupoBaHHBI pak CTal
PE3UCTEHTHBIM K YKa3aHHOMY MpeLIeCTBYIOLeMy JedeHuro. B onHom Bomomennu BRAF-
aCCOLIMMUPOBAHHBIN PaK dKCIpeccHupoBal MyTaluio pesucteHTHOcTH BRAF V600 BO Bpemst unu
NIOCJIe YKA3aHHOTO MPEIIECTBYIOLIETO JIeYeHHs. B 0OTHOM BOIUIOLIEHHH y CYOBEKTa Pa3BUIIOCH
METaCTa3UPOBAHNE B TOJIOBHOIN MO3T BO BPEMs YKa3aHHOTO MPEIIECTBYIOLIETO JICUSHHS.

B Hekoropbix BommomeHusix cyonekT ¢ BRAF-accounnpoBaHHON MeTacTaTHYeCKOH
MeJIaHOMOM nosry4aln jJedenne naruoutropom BRAF (To ects uaruburopom BRAF, otnnynabM
ot coenunenust popmyael I, popmynsr 1-A, ¢popmyner 11, Gopmynsr I, Gopmynsr IV umm
dopmynsl V. mnm ero (papmManeBTUYECKH MPHUEMIIEMOI COJHM) 10 JIEUEHUS COCAMHEHUEM
dopmysl 1, popmynsr I-A, popmyast 11, popmyner 11, popmyiner IV nnm Gpopmynst V i ero
bapManieBTUYECKH MPHEMIIEMOI CONbl0. B OgHOM BOMmIOLIEHNH CYOBEKT paHee IMoiydall

neuenue uaruouropom BRAF, BeiOpannbiM u3 sHkopadennda, nabpadpennda, Bemypadenuda,
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N-[3-(5-xnop-1H-nuppono[2,3-b Jnupunun-3-unkapoornn)-2,4-qudropdennn|npomnan-1-
cynboHamuza, (3R)-N-(3-[[5-(2-uknonpormmnnupumuauH-5-un)- | H-nuppono[ 2,3-
b]mupunun-3-un|kapbonun]-2,4-mudpropdennn)-3-propnupponuaus-1-cyapponammuna
(PLX8394) nnu ux apManeBTHUECKH MpUEMIIEMbIX coieil. B omHOM Borutomennu cyobekT
panee mony4an sedeHne naruoutopom BRAF, BeiOpannbeiM u3 sukopadenunda, nadbpadennda
u BemypadeHuba oM ux (papMalneBTUYECKH MPUEMIIEMBIX COJjieil. B OIHOM BOILIOIIEHHU
MeJlaHOMa CTajla PEe3UCTEHTHOW K YKa3aHHOMY NPEALIECTBYIOLIEMY JIeYeHHI0. B omHOM
BOIUIOLIEHUU MEJIaHOMA 3KCIpeccupoBaiia mytauuto pesucteHTHocTd BRAF V600 Bo Bpemsi
WIN TOCJIE YKA3aHHOTO MPENUIECTBYIOIIEro JEeYeHHs. B ONHOM BOIUIOLIEHHH Y CyOBEeKTa
Pa3BIIIOCh METACTa3HPOBAHHME B T'OJIOBHOM MO3T BO BpeMs YKa3aHHOIO IMPEIIIECTBYIOLIETO
JICUSHHSI.

B Hekoropbix BorutomeHusx cyobekt ¢ BRAF-accormmnpoBanHO MeTacTaTHYecKOn
MeJIaHOMOH moJydan jedeHne nHruoutopom BRAF (Hampumep OTIMYHBIM OT COEIMHEHHSI
bopmysl 1, popmynet I-A, dopmyast 11, popmyner 11, popmyner IV nnm popmynst V mwu ero
dapmanepTuyecku mpuemsieMoi conu) U uHrnoutopom MEK no nedenuss coenmHeHueMm
dopmysl 1, popmynet I-A, popmyast 11, popmyner I, popmyiner IV nnm popmynst V mwnu ero
dapmanieBTUYECKH NPHEMIIEMOI conblo. B OogHOM BOmolmieHNHn CyOBEKT paHee IMoiydal
neuenue uaruouropom BRAF, BeiOpannbiM u3 sHkopadennda, nabpadennda, Bemypadenuda,
N-[3-(5-xnop-1H-nuppono[2,3-b Jnupunun-3-unkapoonun)-2,4-nudropdennn|nponan-1-
cynbpoHaMHIA u (3R)-N-(3-[[5-(2-uuknonponunmupumMuans-S-mi)- 1 H-nupporo[ 2,3-
b]mupunun-3-un|kapbonun|-2,4-mudTopdennn)-3-propnupponuans- 1 -cyappoHamuna
(PLX8394) wmnm wux ¢apMaueBTHYECKH TMpHEeMJIEMbIX cojei, u unruouropom MEK,
BbIOpaHHBIM M3 OMHUMETHHUOA, TpaMeTHHNOAa, KOOMMeTHHNOA, ceTyMeTHHNOA, TuMacepTHoa,
pedamernanba, Mupnamerrnanoda, 2-(2-x10p-4-fondeHnnaMuHo )-N-( LUKIOMPONHIMETOKCH )-
3,4-muropbersamuna  (CI-1040) wu  3-[2(R),3-puruppokcumnponi]-6-¢prop-5-(2-dprop-4-
Hondennnamuno)-8-merunmupuno| 2,3-d jrupumunna-4,7(3H,8H)-nnona (TAK-733) wim ux
dapmaneBTHYECKH TIpHEMJIEMbIX coyieil. B omHOM BomUIOmeHnu cyOBeKT paHee moiydal
neuenne nHruonropom BRAF, BeIOpanHbIM U3 3HKOpadeHuda, nabpadennda u semypadennda
WM X (papMaleBTHUECKH NpUEMIIEMBIX coieil, m uHrudburopom MEK, BbIOpaHHOM 13
OunnmernHuba, TpameTnHHOa W KOOMMEeTHHHMOAa WM UX (PapMaLEBTHUECKH MPUEMIIEMBIX
cojeii. B omHOM BOIUIOIIEHNH CYOBEKT paHee IMoJydalsl JiedeHHe SHKOpadeHHOOM W ero
(dapMaleBTUYECKH TMPUEMJIEMON COJIbI0 W OMHUMETHHHUOOM WM ero (apMaleBTHYECKU

pUeMJIEMOM COJIbI0. B 0JTHOM BOILIOLICHHH CYOBEKT paHee Mmojyda jiedeHue nadpadennoom
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WM ero (papManeBTHUECKU MPUEMIIEMOH COJIbIO M TPAMETUHHOOM UJIH €ro (papMarieBTUIECKH
npuemsieMoil conbto. B omHOM  BOmiOmEeHHMH CyOBEKT paHee IoNydal JieueHUue
BeMypadeHnOOM WK ero papMaleBTUIECKH IPUEMIIEMON COJIbI0 B KOOUMETHHUOOM WU €ro
¢dapmaueBTHYECKH TpUEMIIEMOH CONbl0. B OZHOM BOMJOIIEHMM MeEJaHOMa CTajia
PE3UCTEHTHOH K YKa3aHHOMY IPEALIECTBYIOIIEMY JIeYeHUI0. B 0JHOM BOIUIOIEHNH MeJTaHOMa
sKcnpeccupoBaja Mmytanuio pe3uctreHTHocTd BRAF V600 Bo Bpemsi mim mociie YKa3aHHOTO
NPEAIIECTBYIOIIErO  JieueHWs. B OZHOM  BOIUIOMIEHWH Yy  CyOBeKTa  pa3BUIIOCH
METaCTa3UPOBAHKE B TOJIOBHOIN MO3T BO BPEMs YKa3aHHOTO MPEIIIECTBYIOLIETO JICUSHHS.

B Hekoropbix BorutomeHusx cyobekt ¢ BRAF-acconunpoBaHHOi MeTacTaTHYecKOn
MEJIAHOMOW TMOJIydasl JieueHHe OJHHMM WM OoJjiee YeM OJHUM HHTUOMTOPOM HMMMYHHBIX
KOHTPOJIbHBIX TOUEK (Hampumep JIOOBIM M3 WHIMOMTOPOB MMMYHHBIX KOHTPOJIBHBIX TOYEK,
packpeITbIX 31ech, Hampumep uHruomropom CTLA-4, wuaruburopom PD-1  w/unm
uHruouropom PD-L1) no newyenus coenunennem ¢opmynsl I, popmyner I-A, dopmynsr 11,
dopmyst 111, popmyast IV unu popmyst V nim ero GpapmManeBTHIECKH MPUEMIIEMOH COJIBIO.
B omHOM BomiiomeHHMH CyOBEKT paHee Moyydasa JIedeHHe ONHHMM MM Oojiee ueM OIHHUM
UHTHOUTOPOM MMMYHHBIX KOHTPOJIBHBIX TOUYEK, HE3aBUCHMO BBIOPAHHBIM M3 HITUINMyMada,
HUBOJyMada, meMmOponuzymaba u asenymaba. B omHOM BOIUIOIIEHHMH MeNlaHOMa CTaja
PE3UCTEHTHON K YKa3aHHOMY IpEALIeCTBYIOIIEMY JIEUeHHI0. B omHOM BoOmoOLmeHUH Y
cyObeKkTa pa3BWJIOCh METAaCTa3MpPOBAHME B TOJIOBHOH MO3I BO BpeMsl YKa3aHHOIO
NPEALIECTBYIOIIETO JIEYESHHUS.

B HekoTopbix BortomeHusx cyobekT ¢ BRAF-accolunpoBaHHON MeTacTaTHYeCKOMH
MeJIAHOMOI MOJTy4asl JISUeHHe OTHUM Wiu Ooee yem onuuM uHruoburopom PI3K no neuenus
coenunenueM ¢opmynsl [, popmynst 1-A, dopmynst I, dopmynsr I, dopmynsr IV umm
¢dopmybl V mim ero papmaneBTuyecku mpueMIeMoil coibto. B 0HOM BOIUIOmEeHUH CyOBEKT
paHee moJtyyas JiedeHne OIHUM Win Oosiee yeM onHuM uHruouropom PI3K, BeIOpaHHBIM M3
Oymapmucubda (BKM120), annenncuda (BYL719), camoromucuba (LY3023414), 8-[(1R)-1-
[(3,5-mudropdpenmn)amuno |3t ]-N,N-gumerni-2-(Mmopdonun-4-mn)-4-okco-4H-x pomeH-6-
kapOokcamuna (AZD8186), tenammncuba (RP6530), Bokcramucuba ruppoxiopuna (SAR-
245409), renaronucuda (PF-05212384), manynmucuda (P-7170), Tacenmucuba (GDC-0032),
TpaHC-2-aMUHO-8-[4-(2-TUAPOKCUITOKCH )LIUKJIOT €K CHIT |-0-( 6-MEeTOKCUITU PUANH-3 -1 )-4-
metuamupuno| 2,3 -d Jrupumunna-7(8H)-ona (PF-04691502), nysenncuba (ABBV-954), N2-
[4-0oxco-4-[4-(4-0kco-8-pennn-4H-1-0enzonupan-2-min)mMopponuH-4-nym-4-

unmetokcu |oytupun]-L-aprunun-rounun-L-acnaprun-L-cepuna auerara (SF-1126),
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nukruiaucuda (GDC-0941), 2-metun-1-[2-metun-3-(tpudropmermn)oensun]-6-(Mopdonnn-4-
wn)- 1H-6ensnmunazon-4-kapoonosoii  kucnorsl (GSK2636771), unenamucudba (GS-1101),
ymOpamucuba  Ttosmnmara  (TGR-1202), nuktunucuba (GDC-0941), xomanmmcuba
ruapoxyopuna (BAY 84-1236), makrommcuba (BEZ-235), 1-(4-[5-[S-amuno-6-(5-mpem-
Oytui-1,3,4-okcannazon-2-nwin)nupasun-2-mi)-1-atun-1H-1,2,4-rpuazon-3-nn|nunepuams- 1-
W1)-3-TUAPOKCUTTIPOTIaH-1-0Ha (AZD-8835), 5-[6,6-numernn-4-(MopdonuH-4-mi)-8,9-
aurunpo-6H-[1,4]okcazuno[4,3 -e |nypuH-2-1i1 |THpUMUANH-2-aMUHA (GDC-0084),
SBEPOJIUMYCa, pamaMHLUHA, Nepudo3nuHa, CUPOIMMyca W TEeMCUpOIuMyca. B omHOM
BOILIOIIEHNHU CYOBEKT paHee Mojydal JiedeHHe OymnmapiirucuOOM WU aNMeTuCUOOM OTHETbHO
WM B KOMOMHAIMU. B OZHOM BOIUIOLIEHMH MEJaHOMAa CTaja PE3UCTEHTHOH K yKa3aHHOMY
NpPEAIIECTBYIOIIEMY JIEYeHHI0. B omHOM  BOmIoOmeHMH Y  CyObeKTa Pa3BHIIOCH
METaCTa3UPOBAHNE B TOJIOBHOI MO3T BO BPEMs YKa3aHHOTO MPEIIIECTBYIOLIETO JICUSHHS.

B HekoropbIx BorutomeHusx cyobekt ¢ BRAF-accormmnpoBanHO MeTacTaTHuecKon
MeJIaHOMOM Tnojy4dan jeueHue nHruonropom BRAF, otnmmuneiM ot coenmaenus Gpopmynsr I,
dopmynsr I-A, ¢dopmyner I, dopmynsr I, popmynsr IV wmm dopmyner V wmmu ero
dapmManieBTUYECKH NPHEMJIEMON COJNM, W OXHUM MM Ooyiee YeM OIHHUM WHTHOHTOPOM
UMMYHHBIX KOHTPOJBHBIX TOYEK (Hampumep JOObBIM W3 HWHTHOUTOPOB HMMYHHBIX
KOHTPOJIbHBIX TOUEK, PACKPBITHIX 371€Ch, Hanpumep uHruonropom CTLA-4, uarnduropom PD-
1 w/unm uaruduropom PD-L1) no nedenus coenuuennem gpopmysl I, popmynst I-A, popmyst
I, ¢opmymnsr III, ¢popmynsr IV unu dopmynsl V unm ero ¢apmManeBTHUECKH NPUEMIIEMOH
conblo. B omHOM Bomtomenun cyObekT paHee mnosydan JiedeHune uHruoutopom BRAF,
BbIOpaHHBIM M3 dHKOpadenuba, mabpadenuda, Bemypadenuda, N-[3-(5-xmop-1H-
nupposio| 2,3 -b Jmupunun-3-unkapoonun)-2,4-nqudropdenmn|nponan- 1 -cynbponamuna u
(3R)-N-(3-[[ 5-(2-uuknonpormunmupuMuauH-5-un)- 1 H-nuppono[ 2,3 -b Jnupuaun-3-un]-
kapOonmi|-2,4-nmudroppenmn)-3-propmupponuaun-1-cynsponamuna (PLX8394) wmnmm wux
(apManieBTUYECKH TPUEMIIEMBIX COJIeH, W OOHUM WU Oojee 4eM OJHUM HHTHOMTOPOM
UMMYHHBIX KOHTPOJIbHBIX TOUEK, HE3aBUCUMO BBIOPAHHBIM U3 HUNMWJIMMyMada, HUBOJIyMada u
neMOponmzymada. B onHOM BOmUIOmEHMHM MeNaHOMa CTajla PE3HCTEHTHOH K yKa3aHHOMY
NPEAIIECTBYIOIIEMY JIEYEHHIO. B OZHOM BOIUJIOLIEHMM y CyOBEKTa Pa3BHIIOCH
METaCTa3UPOBAHNE B TOJIOBHOIN MO3T BO BPEMs YKa3aHHOTO MPEIIECTBYIOLIETO JICUSHHS.

B Hekoropbix BorutomeHusx cyobekt ¢ BRAF-accorumpoBanHO MeTacTaTHYecKoi
MeJIaHOMOH moJy4an jedeHne HHruoutopoM BRAF (Hampumep OTIMYHBIM OT COEIMHEHHS

dopmysl I, popmynet I-A, popmyast 11, popmyser 11, popmyser IV nnm popmynst V nnu ero
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(dapmaneBTryecku npuemiieMoi conu), uaruoburopom MEK u ogHum uin 6ojiee 4eM OHUM
UHIHOUTOPOM HMMYHHBIX KOHTPOJIbHBIX TOU€K (Hampumep JOOBIM W3 HHTHOMTOPOB
UMMYHHBIX KOHTPOJIBHBIX TOYEK, PACKpPbITBIX 371ech, Hampumep uHruouropom CTLA-4,
urruouropom PD-1 w/mmu unruburopom PD-L1) no nedenust coenunenuem Qopmyssl I
dopmyner I-A, dopmyner II, dopmynsr III, dopmyner IV wmm dopmynasr V wmmm ero
(dapManeBTHYECKH MPUEMJIEMOI COJbI0. B OIHOM BOIUIOLIEHHM CYOBEKT paHee MOJydal
neuenue uaruouropom BRAF, BeiOpanubiM U3 sHKOpadenunda, nabpadennda, Bemypadenuda,
N-[3-(5-xnop-1H-mupposno[2,3-b Jnupunun-3-unkapoormnn)-2,4-nudropdenmn|npomnan-1-
cynbponamuma  (PLX4720) wu  (3R)-N-(3-[[5-(2-muxnonponunmupuMuauH-S-ui)-1H-
nupposo| 2,3 -b Jmupunun-3-win |kapoonmn|-2,4-nudropdenmn)-3-gropnupponuaus- 1 -
cynbponamuna (PLX8394) mnu ux (apManeBTHUECKH MPHEMIIEMBIX COJIEH, WHIHOUTOPOM
MEK, BbiOpaHHBIM U3 OuHuUMeTHHHOA, TpamMeTnHHOa, KOOMMeTMHHOA, CelyMeTHHHOA,
numaceptubda,  pedbamernnuba,  mupmameruHuba,  2-(2-xyop-4-tiondenunamuHo)-N-
(uuknonponuimMeTokcn)-3,4-nudpropdbenzamuna (CI-1040) u 3-[2(R),3-nuruapokcunponui|-
6-pTop-5-(2-pTop-4-tiondennnamuno)-8-mermnnupuno| 2,3-d]-nupumunns-4,7(3H,8H)-
mnoHa (TAK-733) nnn ux apmaneBTudeckyu NpueMIIeMBbIX COJeH, U OJHUM Win Oosee uem
OJHIUM MHTHOMTOPOM MMMYHHBIX KOHTPOJIbHBIX TOYEK (Hampumep JIFOObIM M3 MHTHOMTOPOB
UMMYHHBIX KOHTPOJIBHBIX TOYEK, PACKpPBITBIX 371ech, Hampumep uHruouropom CTLA-4,
urruouropom PD-1 w/wnu maru6uropom PD-L1). B ogHOM Bomomenun cyObekT paHee
nonyyan sedeHne wHruOuropom BRAF, BeiOpanHbiM U3 sHKOpadeHuOa, nabpadenuda u
BeMypadennba nnm ux QpapmMaLeBTHYECKU IpUeMIIeMbIX cojel, uHruoutopom MEK,
BBIOpAaHHBIM M3 OMHUMETHHHOA, TpameTHHHOAa u KoOMMeTHHMOA, U OOHMM WK Ooyiee 4em
ONHUM HHTHOUTOPOM HWMMYHHBIX KOHTPOJIbHBIX TOYEK, HE3aBHCUMO BBIODAHHBIM H3
unmiuMymada, HUBOJymaba, meMmOposm3ymada U aBenymaba. B OgHOM BOIUIOIIEHUU
MeJlaHOMa CTajla PEe3UCTEHTHOW K YKa3aHHOMY NpPEALIECTBYIOMIEMY JIEYeHHI0. B onmHOM
BOIUIOLICEHUH Y CYOBEKTa pa3BIJIOCh METACTa3WPOBAHHE B TOJOBHOW MO3T BO BpeMs
YKa3aHHOT'O MPENLIECTBYIOIIErO JICUSHHUS.

B Hekoropbix BorutomeHusx cyobekt ¢ BRAF-acconmumnpoBanHOi MeTacTaTHYecKOn
MEJIAHOMOM TIOJTydall JICYeHHE OOHHMM MM OoJiee YeM ONHUM AJKWJIMPYIOLINM areHTOM 0
neueHust coenuHeHneM Gopmydsl I, popmynsl [-A, dopmyast 11, popmyaner I, popmymnsr IV
w Gopmysibl V Ui ero papManeBTHYECKH MPUEMIIEMOI COJbi0. B OMHOM BOILIOLICHHH
CcyOBeKT paHee Ioyiydasl JiedeHHue OJHMM WM Oosiee 4eM OOHHMM aJKWIMPYIOIIUM areHTOM,

BBIODAaHHBIM M3 TEMO30JIOMHIA, (OTEMYyCTHHA, JIOMyCTHMHA M KapMycTuHa. B omHOM
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BOILJIOLIEHUH CYOBEKT paHee Ioyydas JIeYeHHe TeMO30JIOMUIOM. B omgHOM BoriomeHuu
MeJlaHOMa CTajla PEe3UCTEHTHONW K YyKa3aHHOMY NPEALIECTBYIOIIEMY JiedeHHo. B omHoM
BOILJIOLIEHUH Y CyOBEKTa pa3BHJIOCh METACTa3upOBaHHE B TOJOBHOW MO3I BO BpeMs
YKa3aHHOT'O MPEALIECTBYIOIIEro JIEUEHUS.

B HexoTopsIx BomomeHusx cyobekT ¢ BRAF-accounnpoBaHHBIM METACTATHUECKHM
KOJIOPEKTAJIbHBIM PaKOM MoJy4al jedeHne MHruouropom BRAF, onudHbIM OT coennHeHUs
dopmysl 1, popmyinet I-A, popmyast 11, popmyser 1, popmyser IV wnm popmynst V munu ero
dapmanepruyecku npuemsieMoit coiau, uaruoutropom MEK u uaru6uropom EGFR no nedenus
coenunenueM ¢opmyinsl [, popmynst 1-A, dopmynst II, dopmynsr I, popmyner IV wnm
¢dopmybl V nim ero papmManeBTHIeCKH MPpUEMIIEMO coibio. B oHOM BorutomeHnn CyOBeKT
panee mony4an yiedeHre nHruouropom BRAF, BeiOpannabiM u3 sHKOpadenuda, nadpadennda,
Bemypadenuda, N-[3-(5-xn0p-1H-nmuppono[2,3-b]mupuann-3-unkapdbonmn)-2,4-
mudropdenun |Jnponan-1-cynppoHamuna (PLX4720) U (3R)-N-(3-[[5-(2-
LUKJIONTPOTUIITHPUMUANH-S5-11)- | H-rtupposio[ 2,3-b |mupunun-3-mn|kapbonmi|-2,4-
nudropdenmn)-3-proprmpponunus-1-cyapponamuna (PLX8394) unu ux dapmarneBTHISCKH
npueMyieMbIx cosiel, nHruouropom MEK, BbiOpaHHBIM U3 OWHMMeTHHUOA, TpaMeTHHHOA,
koOuMeTnHNOa, cenymernHuba, mumaceptuda, pedpamernanda, MupaameTuanoa, 2-(2-xnop-4-
nondennnammuno)-N-(tuknonponuiamerokch)-3,4-nudropobensamuna (CI-1040) u 3-[2(R),3-
AUTUAPOKCUIipon |-6-¢grop-5-(2-prop-4-fionpennnamuno)-8-metunnupunol 2,3-
d]mupumunun-4,7(3H,8H)-nnona (TAK-733) nnn ux dpapmaneBTHYECKH IPUEMIIEMBIX COJIEH,
u unruburopom EGFR, BbIOpaHHbIM U3 wLeTykcuMaba, maHUTymMymada, OCHMEpPTHHHOA,
spnotuHuOa, repuTuHUOA, HenuTymMymada, HepaTuHuOa, jamaTuHuOa, BaHAEeTaHWOA W
Opuratianba. B omHOM BoruIomeHun cyObeKT paHee rnosydan jedenne nuHruonropom BRAF,
BBIOpaHHBIM M3 SHKOpadeHnda, nadpadennda m Bemypadennda uan nx GapMaleBTHUYECKH
npuemsieMbIx cojieit, maruoutTopoMm MEK, BbIOpaHHBIM M3 OMHMMETHHHOA, TpaMeTUHHOA U
koOuMeTnHNOa Wi UX (apMaLeBTHUECKH NpueMyieMbIX cojieil, u uHruouropom EGFR,
BBIOpAaHHBIM W3 IMETyKCHMMaba M TMaHUTyMymada. B onHOM BoOIUIOIIEHHWH CYOBEKT paHee
nojiydan JiedeHue SHKopadeHuOoM Wi ero (apManeBTUYECKH MPUEMIIEMON COJIBIO,
OMHUMETHHUOOM WM ero (hapMaLeBTHUECKU MPUEMIIEMOI COJBIO, B LIeTYKCuMadoM. B ogHOoM
BOIUIOIIEHNU CYOBEKT paHee mojydaln JyiedeHue nadpadeHndoM mwim ero GpapMaleBTHYECKU
NPUEMJIEMON COJIBIO, TPAMETUHHOOM MIH ero (apMaleBTHUYECKH MPUEMIIEMOH COJBI0, H

HaHI/ITYMYMa6OM. B OJHOM BOIUIOIICHUN KOHOpeKTaHBHbeI pak cTtajl PE3UCTCHTHbBIM K
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YKa3aHHOMY NpEAIIECTBYIOLIEMY JIe4eHHI0. B ogHOM BomjomeHnun y cyObekTa pa3BUIIOCH
METaCTa3UPOBAHNE B TOJIOBHOIN MO3T BO BpPEMs YKa3aHHOTO MPEIIECTBYIOLIETO JEUSHHS.

B nekotopbix BoruomeHusx cyOrekT ¢ BRAF-accounnpoBaHHBIM METaCTaTUYECKUM
KOJIOPEKTaJIbHBIM PAaKoOM moiy4dai JiedeHne nHruobutropom EGFR no nedenus: coenunennem
dopmyast I, popmyast I-A, popmyier 11, popmyaner 11, popmyiner IV wmu popmynst V unu ero
(bapMaleBTUYECKH MPUEMIIEMON CObI0. B HekoTopbix BormomeHusx cyobekr ¢ BRAF-
aCCOLIMMPOBAHHBIM ~ METAaCTATUYECKUM  KOJOPEKTajbHbIM pakoM (Hampumep BRAF-
MYTaHTHBIM METACTATHYECKHUM KOJIOPEKTAJbHBIM PAKOM) TOJNydasa JieYeHHEe WHTHOHTOPOM
EGFR, BbiOpanHbIM u3 wnerykcumaba, mnaHuTymymada, OCHMEPTHHHOA, 3SPJIOTHHHOA,
rebputnHNOa, HeruTymymaba, HepaTuHuOa, janaTHHUOA, BaHAeTaHMOa W OpuratuHuba, H
uHruouropom BRAF, BeiOpannbM u3 3uK0padennda, nabpadennda, semypadennda, N-[3-(5-
xyiop-1H-uppoino| 2,3-b Jnupunun-3-unkapoonmn)-2,4-nudropdenun |nponas-1-
cynbponamuma  (PLX4720) wu  (3R)-N-(3-[[5-(2-muxnonporunmupuMuauH-S-ni)-1H-
nupposo| 2,3 -b Jmupunun-3-wmn | kapoonun|-2,4-nudropdenmn)-3-gropnupponuaus- 1 -
cynbponamuna (PLX8394) unn ux QapmaneBTHyeckn npuemiieMbix coneil. B HekoTophIx
BomIomeHusIX cyopekT ¢ BRAF-acconmmmupoOBaHHBIM METACTATUYECKHM KOJOPEKTAJIbHBIM
paKkoM Mojy4as JieueHHe LEeTYKCMMaOOM MM MaHUTYMyMaOOM O JIeYe€HUs] COCAMHEHUEM
dopmysl I, popmynst I-A, popmyast 11, popmyner I, popmysner IV nnu popmynst V unu ero
bapMarieBTUYECKH TIPUEMIIEMON COJIbIO. B OTHOM BOIJIOIIEHNH KOJOPEKTAJbHBIN pak CTal
PE3UCTEHTHBIM K YKa3aHHOMY IIpEJIIECTBYIOIIEMY JieueHHI0. B opaHOM BoIUIOIIEHUH Yy
cyOBeKTa pas3BHJIOCH METAacTa3UpOBaHHWE B TOJIOBHOW MO3T BO BpeMsl YKa3aHHOTO
NPEAIECTBYIOIIErO JICYCHHUS.

B HekoTopbix Bomomenusix cyorekT ¢ BRAF-accounnpoBaHHBIM METaCTaTUYECKUM
KOJIOPEKTAJIbHBIM PakoM mosy4ain jiedenne uHruoutopom EGFR u ogHum wim Gonee yem
OHUM IIUTOTOKCUYECKHM XHMHOTEPAIEBTUUECKUM AareHTOM [0 JIEUEHUs] COeNUHEHHEM
dopmysl 1, popmyinet I-A, dopmyast 11, popmyser I, popmyiner IV nnm popmynsl V mwum ero
(apMalieBTHYECKH TMPUEMIIEMON COJIbI0. B HekoTopbix BomiomeHusix cyowektr ¢ BRAF-
ACCOLIMMPOBAHHBIM ~ METACTATUYECKUM  KOJIOPEKTAJIbHBIM ~ PAKOM  MOJyYasl  JIeueHUe
uaruoburopom EGFR, BbiOpaHHbIM ©3 weTykcuMada, NaHUTYMyMmada, OCHMEpPTHHHOA,
sprotuHMOa, reputuHUOA, HenuTymymada, HepaTuHuOa, JanmaruHuOa, BaHOETaHWOA U
OpuratnanOa, ¥ OOHUM MM OOJiee YeM OJHUM LUTOTOKCUYECKHM XHUMHOTEPANeBTUYECKIM
areHToM. B HexoTopbIx BorutomeHusx cyobekT ¢ BRAF-acconmnpoBaHHBIM METACTATUYECKIM

KOJIOpEKTaIbHBIM pakoM (HanpuMep BRAF-MyTaHTHBIM MeTaCTaTUYECKUM KOJIOPEKTAJIBbHBIM



122

pakoMm) monydan JsedeHue wuHruouropom EGFR, BbeiOpaHHbIM 13 wnerykcumaba wuiH
NaHUTYMyMala, ¥ OHUM MK OoJiee YeM OIHUM LIUTOTOKCUYECKHM XHMHOTEPANeBTHUECKIM
arentoM, TakuM kak Nordic FLOX (¢propypaumn, GonrHoBas KHUCIOTa U OKCATUIUIATHH) J10
aedeHus: coenuHerueM ¢opmyisl I, popmynsr I-A, dopmyasr 11, popmyner 111, popmyner IV
win Gopmysibl V win ero (GpapMaleBTHUECKH MPUEMIIEMON COJbI0. B OJHOM BOIJIOIIEHUH
KOJIOPEKTAJIbHBIA paK CTaj] PE3MCTEHTHBIM K YKa3aHHOMY MpPEIIIeCTBYIOIIEMY JieueHuro. B
OJTHOM BOIUIOLIEHHH y CYOBEKTa Pa3BUIIOCh METACTa3MPOBAHUE B TOJOBHOM MO3T BO BpeMsl
YKa3aHHOT'O MPELIECTBYOIIEro JICYSHUSI.

B Hekotopbix Bomutomernusx cyorekT ¢ BRAF-accounnpoBaHHBIM METaCTaTHYECKUM
KOJIOPEKTAJIbHBIM pakoM mnoiy4van ysedenne naruouropom EGFR u marudburopom BRAF no
neueHus coenuHeHueM Gopmydsl I, popmyinsl [-A, dopmyast 11, popmyner 111, popmymer IV
i popMyIsl V uim ero papmManeBTHIECKH MPUEMIIEMO COJbI0. B HEKOTOPBIX BOTUIOIEHHSX
cyobekt ¢ BRAF-accommupoBaHHBIM METACTATHYECKHUM KOJIOPEKTAIBbHBIM PAKOM TOIyYal
neuerne naruouropoM EGFR, BeIOpanHbIM 13 leTykcnMada, maHuTyMymMada, OCHMEPTUHHOA,
spaotuHnOa, redpuruHuba, Herurymymaba, HepaTmHHMOa, nanmaTuHMOA, BaHAETaHHOA U
Opuratuauba, u wuHruOutopom BRAF, BeiOpanHbiM u3 sHkopadenuda, nadpadenuda,
Bemypadenuda, N-[3-(5-xn0p-1H-nmuppono[2,3-b]mupuann-3-unkapdbonmn)-2,4-
mudropdenun|nponan-1-cynspoHamuna (PLX4720) u (3R)-N-(3-[[5-(2-
LUKJIONPONTUIMHPUMUANH-S-11)- | H-rtupposo[ 2,3-b |mupunun-3-mn|kapbonni|-2,4-
mudropdenmn)-3-propnupponunun-1-cynsponamuna (PLX8394) wnu ux papManeBTHIECKH
npueMJIeMbIX coiell. B omHOM BomutomeHun cyObeKT paHee Mosydal JedeHne HHrHOUTOpOM
EGFR, BbIOpanHbIM U3 LIeTyKcuMada 1 naHutymymada, u uaruoutopom BRAF, BeiOpaHHBIM
u3 sHKopadenuda, nabpadennda u Bemypaderuda win ux GapMaleBTHUECKU MPUEMIIEMbIX
cojieii. B onHOM BOMUIOLIEHHH CYOBEKT paHee IMoJydalsl JiedeHHue SHKOpadeHuOOM WM ero
(hapMaleBTUYECKH TIPUEMJIEMON COJIbI0 M LeTYKCMMaOoM. B ogHOM BOIUIOIIEHMH CyOBEKT
paHee mojy4as jiedeHue BemypadeHrnOoM uiH ero GpapMaleBTUYECKH MPUEMIIEMON COJIBIO U
naHuTymMmymadoMm. B omHOM BomiomeHuu CyOBEKT paHee Toydan jedeHue nabpadeHundom
WM ero (papMaLeBTHUECKU MPUEMIIEMON COJIbI0 M MaHuTymyMaboM. B ogHOM BOIUIOmEHHH
KOJIOPEKTAJIbHBIA paK CTaj PE3UCTEHTHBIM K YKa3aHHOMY IPEIIIECTBYIOIIEMY JieueHHio. B
OJTHOM BOIUIOLIEHHH y CYOBEKTa Pa3BHJIOCh METACTA3MPOBAHHE B T'OJIOBHOW MO3T BO BpEMsI
YKa3aHHOT'O MPELIECTBYIOIIEro JIEUSHHUS.

B HEKOTOpPBIX BOIUIOMIEHHUAX CYOBEKT C METACTATUYECKUM KOJIOPEKTAJIBbHBIM PAaKOM

nonyyan JjedeHue unruouropom MEK u onHuM wiu 0Oojee 4eM OIHUM HHTHOHUTOPOM
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UMMYHHBIX KOHTPOJBHBIX TOYEK (Hampumep JOObBIM W3 HWHTUOUTOPOB HMMYHHBIX
KOHTPOJIbHBIX TOUEK, PACKPBITHIX 371€Ch, HanpuMmep nHruoutopom CTLA-4, uarndutopom PD-
1 w/unm uaruduropom PD-L1) no nevenus coenuuennem gpopmynsl I, popmynst I-A, popmyist
I, popmynst 111, popmynsr IV unmu popmynsr V mmm ero dapmareBTudecku npuemieMoit
coibio. B omHOM BomomeHnu CyOBeKT paHee mojy4an JedeHue uHruoutopom MEK,
BbIOpaHHBIM U3 OMHUMETHHNOA, TpaMeTuHNOAa, KOOMMeTHHNOA, cenyMeTHHIOA, TuMacepTHoa,
pedamernanba, Mmupnamerranda, 2-(2-xa0p-4-fiondeHnnaMuHo)-N-(IUKIOMPOMHIMETOKCH )-
3,4-muropberzamuna (CI-1040) wu  3-[2(R),3-puruppokcumnponi]-6-¢prop-5-(2-¢prop-4-
Hondenmnamuno)-8-merunmupuno| 2,3-d jnupumunna-4,7(3H,8H)-nnona  (TAK-733), wu
OOHUM WM OoJiee YeM OJHUM HHTHOUTOPOM HMMMYHHBIX KOHTPOJIBHBIX TOYEK (Harpumep
TOOBIM W3 WHTHOMTOPOB MMMYHHBIX KOHTPOJBHBIX TOYEK, PACKPBITBIX 37€Ch, HAIpPUMEp
unruouropom CTLA-4, wnruburopom PD-1 w/mwmm wunruburopom PD-L1). B opHOM
BOIUIOIIEHNH CYOBEKT paHee mojiydan JiedeHue wunruOuropom MEK, BbIOpaHHBIM U3
OuHnmMeTnHNOA, TpaMeTHHNOA 1 KOOMMETHHHUOA, ¥ OTHUM WK OoJiee YeM OHUM HHTHOUTOPOM
UMMYHHBIX KOHTPOJIBHBIX TOYEK, HE3aBUCHMO BBIOPAHHBIM M3 MIIIMMyMaba, HHBOJIyMada,
nemMOponusymada u aBeixymada. B onHOM BOIUIOIIEHNH CYOBEKT paHee Moyydas JieueHue
uHruoburopom MEK, koTOpbIM siBisieTcsi OMHUMETHHHO, W HMHTHOUTOPAMH WMMYHHBIX
KOHTPOJIbHBIX TOYEK HUBOJIyMaOOM U UnmimMymadom. B onHOM BoruiomeHnu cyOBpeKkT paHee
nonyyan Jjedenne uHruobutopom MEK OuHuMeTMHMOOM W MHTHOUTOPOM HMMMYHHBIX
KOHTPOJIBHBIX TOYEK mneMOpoimsymaboM. B ogHOM BomjomeHnu CyObeKT paHee Hoiydal
nedenne uHruoOunropoMm MEK OnHMMeTHHHOOM M MHrHOMTOPOM HMMMYHHBIX KOHTPOJIBHBIX
TOYEK aBelymMadoM. B oHOM BOMIOLIEHUH CYOBEKT paHee MOJydall JIeYeHue UWHruOUTOPOM
MEK TpameTnHUOOM W MHTHOUTOpPAMH MMMYHHBIX KOHTPOJIBHBIX TOYEK HHBOJyMaOOM U
UNHJIUMyMaOOM. B OZHOM BOIUIOIIEHWH KOJOPEKTAJIbHBIH paK CTal pPE3HCTEHTHBIM K
YKa3aHHOMY MpPEAIIECTBYIOLIEMY JIEYeHUI0. B ogHOM BOILIOMEHNH y CyOBbeKTa pa3BUIIOCH
METaCTa3UPOBAHKE B TOJIOBHOIN MO3T BO BPEMs YKa3aHHOTO MPEIIECTBYIOLIETO JICUSHHS.

B Hekoropbix Bomomenusx cyorekT ¢ BRAF-accormmupoBaHHBIM METaCTaTHUECKUM
KOJIOPEKTAJIbHBIM PAKOM IOJIy4all JIEYEHHE ONHUM MM OoJjiee YeM OJHUM HHTHOHTOPOM
UMMYHHBIX KOHTPOJBHBIX TOYEK (Hampumep JHOOBIM W3 HWHTHOMTOPOB HMMYHHBIX
KOHTPOJIbHBIX TOUEK, PACKPBITBIX 311€Ch, HanpuMmep uHruonropom CTLA-4, uarnduropom PD-
1 w/unm narnduropom PD-L 1) no nevenus coenuaennem Gpopmysl I, popmynst I-A, popmyiast
II, popmymnsr 111, popmynsr IV wnu popmyner V wnn ero apmaneBTHUECKH MPUEMIIEMON

coJbi0. B ogHOM BomtoneHny cyOBeKT paHee Mmoyyal JJeUeHne OHUM UITH OoJiee YeM OJJHUM
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UHrHOUTOPOM MMMYHHBIX KOHTPOJIbHBIX TOUYEK, HE3aBUCHMO BBIOPAHHBIM M3 HIUINMyMalda,
HUBOJIyMaOa, memOponu3ymada u aBenymada. B oqHoM Boriomennu cyObeKT paHee rmorydann
JeueHre HUBOJIyMaOOM. B OHOM BOIUIOIIEHMH KOJIOPEKTANbHBIM PaK CTajl PE3UCTEHTHBIM K
YKa3aHHOMY NpeILIeCTBYIOLIEMY JICYeHUI0. B OJHOM BOIUIOIIEHNH y CyOBeKTa pasBHIIOCH
METacCTa3upOBAHKE B OJIOBHOIN MO3T BO BpPeMs YKa3aHHOTO MPEIIECTBYIOLIETO JEUSHMS.

B HekoTopbix Bommomenusix cyorekT ¢ BRAF-accounnpoBaHHBIM METaCTaTHYECKUM
KOJIOPEKTAJIbHBIM PAKOM TOJIy4ajl JeUeHHe OTHUM TN 0oJiee YeM OTHUM LIUTOTOKCHYECKHM
XUMHOTEPAIIeBTUYECKUM areHTOM O JiedeHus: coenuHeHueM ¢opmyiasl I, dopmynsr I-A,
dopmyner I, dopmynsr I, dopmynsr IV wnmu dopmynsl V unu ero ¢dapmareBTHUECKU
npuemsieMoll conbio. B HekoTopeix Bomomenusx cyobekr ¢ BRAF-accounnpoBaHHBIM
METACTaTUYECKIM KOJOPEKTaIbHBIM pakoM (Hanmpumep BRAF-MyTaHTHBIM MeTacTaTHUECKUM
KOJIOPEKTAJIbHBIM PAKOM) TMOJIy4all JIeYeHHe OKcaJuruiaTiHoM, upuHotekaHoMm, FOLFOXIRI
(oxcanurnatul, upuHoTekaH u propypaumn), FOLFIRI (pomuHOBas kucnora, Gpropypauni u
upuHotekaH) nian CAPEOX (xameunTtaOuH W OKCaJHMIUIATHH) IO JIEYEHUS COCAMHEHUEM
dopmysl 1, popmynst I-A, dopmyast 11, popmyser 11, popmyser IV nnm popmynst V unu ero
(apMaeBTUYECKH MPUEMIIEMOH COJIbI0. B OHOM BOIUIOIIEHUH KOJIOPEKTAJbHBIA pak CTal
PE3UCTEHTHBIM K YKa3aHHOMY IIPEIIECTBYIOIEMY JIEUEHHIO. B OIHOM BOIUIOIIEHUH Y
cyObeKkTa pa3BWIIOCh METAaCTa3MpPOBAaHME B TOJIOBHOH MO3I BO BpeMsl YKa3aHHOTO
NPEALIECTBYIOIIETO JEUESHHUS.

B HexoTopsIx BomomeHusx cyobekT ¢ BRAF-accounnpoBaHHBIM METACTaATHUECKHM
KOJIOPEKTAJIbHBIM PaKOM IOJy4as JIEYeHHE AHTUTEJIbHBIM TEPaNeBTHUUECKHM CPEICTBOM U
OOHUM WM 0Oojiee YeM OJHHUM LUTOTOKCUYECKHMM XHMHOTEPANEeBTUUYECKUM AareHTOM [0
JeyeHus: coenuHeHueM Gopmydsl I, popmynsl I-A, dopmyast 11, hopmyner 11, popmymsr IV
i GopMyJbl V uim ero papmManeBTUYeCKH MPUEMIIEMOH COJTbI0. B HEKOTOPBIX BOTUIOIEHHSIX
cyobekT ¢ BRAF-acconmmpoBaHHbIM METACTATUYECKIM KOJIOPEKTAIBHBIM PAKOM (HaIpuMep
BRAF-MyTaHTHBIM = METaCTaTUYECKHM  KOJIOPEKTAJIbHBIM PaKOM) TMOJy4dasl JIEYCHUE
AHTUTEJIbHBIM TEPANIEBTHUECKUM CPEACTBOM, KOTOPBIM SIBJISIETCS OeBalln3yMald, ¥ OTHUM HIIH
Oonee 4YeM OOHHM IIUTOTOKCUYECKMM XHUMHOTEPANIeBTUYECKHIM AareHTOM. B HEeKOTOpBIX
BOIJIOLIEHUSIX CyOBeKT ¢ BRAF-acconmmupoBaHHBIM METACTATUYECKHM KOJOPEKTAJIbHBIM
pakoMm (Harmpumep BRAF-MyTaHTHBIM METaCTATUYECKUM KOJIOPEKTAJIBHBIM PAKOM) MOJydal
neueHne OeBanm3ymMabom u upuHotekanoMm, O6epannszymadom u FOLFOXIRI (okcanumnatuH,
upuHOoTeKaH u ¢ropypaumn), wmn Oesanusymadbom u FOLFIRI (donmuHOBast xucnora,

¢dTOpypaLiI U UPUHOTEKAH) 0 JIeYeHUs coequHeHneM Gopmydsl I, popmynsr I-A, popmyst
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II, ¢popmynsr I, popmynsr IV wnu popmyner V unu ero ¢papManeBTHYECKH MPHEMIIEMOI
COJIbI0. B OIHOM BOIUIOIIEHMM KOJIOPEKTAJIBHBIH paK CTal PE3UCTEHTHBIM K YKa3aHHOMY
NpeAIeCTBYIOIEMy JIedeHHI0. B onHOM  BoOmjomeHHMH Yy CyObekTa pa3BUIIOCH
MeTacTa3UpOBAHNE B FOJIOBHOI MO3T BO BPeMs YKAa3aHHOTO MPE/IIECTBYIOLIETO JIEUSHMS.

B HexoTopsIx BomomeHusx cyobekT ¢ BRAF-accounnpoBaHHBIM METACTATHUECKHM
KOJIOPEKTAJIbHBIM pakoM mnony4an jedernne uHruouropom EGFR, unrubmropom BRAF,
OTJIMYHBIM OT coenuHeHus1 popmydbl I, popmynet I-A, hopmyser 11, popmyast 111, Gpopmynsr

nu OJHUM MU oonee uem OOJHUM IHUTOTOKCHYECCKHUM

2

IV wm ¢opmynsr V
XUMHOTEPAIIEeBTUYECKUM areHTOM A0 JiedeHus: coenuHeHueM ¢opmyiasl I, dopmymner I-A,
dopmyner I, dopmynsr I, dopmynsr IV wnmu dopmynsl V unu ero ¢dapmareBTHYECKU
npuemsieMoll conbio. B HekoTopeix BomnomeHusx cyOpekT ¢ BRAF-accoumnnpoBaHHBIM
METACTaTUYECKIM KOJIOPEKTAJbHBIM pakoM mosydan JedeHue wuHruoutopom EGFR,
BBIOpAaHHBIM M3 LEeTykcuMada, maHuTymMyMaba, OoCUMepTHHHOA, 3pioTHHHOA, redpuTHHHOA,
HenuTyMyMmala, HepaTuHuOa, NanaTHHHOA, BaHAeTaHnOa W OpuraTmHNOa, WHrHOUTOPOM
BRAF, BoibpanubiM u3 sHKOpadenmnda, nadpadenuda, semypadenunda, N-[3-(5-xmop-1H-
nupposo|2,3-b Jmupunun-3-unkapoonun)-2,4-qudroppennn|nponan- 1 -cynsponammna
(PLX4720) u (3R)-N-(3-[[5-(2-unknonponmnnupumunus-5-mn)- 1 H-nuppono[ 2,3 -b mupuans-
3-uin|kapbouun]-2,4-nudropdenmn)-3-gropmupponuann-1-cynsponamuna (PLX8394) wnu
ux (papMaLeBTUYECKH PUEMIIEMBIX COJIEH, U OIHUM MJIH OOJiee UeM OJTHUM LIUTOTOKCHYECKUM
XMMHOTEPAIeBTUUECKIM areHTOM. B HeKoTopbIXx BomwiomeHusix cyobekt ¢ BRAF-
ACCOLIMMPOBAHHBIM  METAaCTaTUYECKUM  KOJIOPEKTAJIBHBIM  PAKOM  MOJydasl JIeueHUe
unruoburopom EGFR, BeiOpanHbiM 13 nerykcumaba u naHurymymada, nuaruoutropom BRAF,
KOTOPBIM siBJisieTCs BeMypadeHuO® wnm ero (apMaleBTHUECKH MpUEMJIEMasl COJib, U
IIUTOTOKCUYECKUM XHUMHOTEPAIEBTUYECKUM areHTOM, KOTOPBIM SIBISIETCS HMPUHOTEKaH. B
OJHOM  BOIUIOIIEHHH KOJIOPEKTAJBbHBI paK CTall PE3UCTEHTHbIM K YKa3aHHOMY
NpPEAIIECTBYIOIIEMY JIeYeHHI0. B omHOM  BomiomeHnH Yy CyObeKkTa pa3BHIIOCH
METaCTa3UPOBAHNE B TOJIOBHON MO3T BO BPEMs YKa3aHHOTO MPEIIECTBYIOLIETO JICUSHHS.

B Hekoropbix BomomeHusx cyorekT ¢ BRAF-acconmmupoBaHHBIM METaCTaTHYECKUM
KOJIOpEKTaIbHBIM pakoM (HanmpuMep BRAF-MyTaHTHBIM MeTaCTaTH4€CKUM KOJIOPEKTAJIbHBIM
pakoMm) monydan JedeHue wuHruOutopoMm EGFR w ognum wnmm Oonee 4eM OnHUM
LIUTOTOKCHYECKUM XUMHUOTEPANIEBTHUECKUM areHTOM 0 JICUeHHs coequHeHneM (opmyier I,
dopmynsr I-A, dopmyner II, popmynsr LI, dopmynsr IV wmmu ¢opmyner V. umm ero

(dapManeBTUYECKH TMPUEMIIEMON COJbi0. B HekoTopbix BomiomeHusix cyowektr ¢ BRAF-
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aCCOLIMMPOBAHHBIM  METAaCTATUYECKUM  KOJOpEKTalbHbIM pakoM (Hampumep BRAF-
MYTaHTHBIM METACTATHYECKUM KOJIOPEKTAJIbHBIM PAKOM) TOJydYal JIeYeHHE HHIHOUTOPOM
EGFR, BbiOpanHbIM u3 wnerykcumaba, mnaHuTymymada, OCHMEPTHHHOA, 3pJIOTHHHOA,
reputnHnOa, Heuutymymada, HepaTuHuOa, janaTMHWMOa, BaHAeTaHnOa W OpuratuHuMOa, U
OOHUM WM Oojiee 4YeM OJHHUM LHUTOTOKCHYECKHM XHMHOTEPANEeBTUYECKUM areHTom. B
HEKOTOpBIX ~ BOIUIOmEHHsAX CyObekr ¢ BRAF-accounmpoBaHHBIM — MeETaCTaTHYECKHM
KOJIOpEKTaIbHBIM pakoM (Hanpumep BRAF-MyTaHTHBIM METaCTaTU4€CKUM KOJIOPEKTAJIbHBIM
pakoM) mony4an JedeHue uHruoOmropom EGFR, BbiOpanHbiM 13 wnerykcumaba W
NAHUTYMyMa0a, ¥ IIUTOTOKCUYECKUM XHUMHOTEPAIEBTUYECKUM ar€HTOM, KOTOPBIM SIBJISIETCSI
upunotekan wiu FOLFIRI (donunHoBas xuciora, ¢ropypauni U HUPUHOTEKaH). B omHOM
BOILJIOLIEHUU KOJIOPEKTAIBbHBIA PaK CTAJ PE3UCTEHTHBIM K YKAa3aHHOMY INPENLIECTBYIOIIEMY
JeYeHnt0. B 0THOM BOIIOLIEHNH Y CyOBEKTa Pa3BUIIOCh METACTA3MPOBAHUE B TOJIOBHOIN MO3T
BO BpPeMsl YKa3aHHOT'O MPENLIECTBYIOIIErO JIEUCHHUSI.

B nekotopsx Borutomernusix cyOrekT ¢ BRAF-accounnpoBaHHBIM METaCTaTHUYECKUM
KOJIOPEKTAJIbHBIM PAKOM TOJIyYall JIEUEHHE C TIOMOLIBI XUPYPIUIECKOrO BMEUIATEIbCTBA J10
neueHust coenuHeHueM ¢opmydsl I, popmynsl I-A, dopmyast 11, popmyaner 111, popmymner IV
wm Gopmysbl V win ero papManeBTHYECKH MPUEMIIEMOI COJbi0. B OHOM BOILIOLICHHU
CyOBEKT CTaJl HEBOCIPHUMMYHMBBIM K YKA3aHHOMY IPEALIECTBYIOIIEMY JiedeHUI0. B onHOM
BOIUIOIEHUH Y CyObEKTa pa3BHJIOCh METAacTa3UPOBAHHUE B TOJIOBHOW MO3r BO BpeMs
YKa3aHHOTO NPEALIECTBYIOIIErO JIEUEHUs.

B HekoTopbix Bommomernusix cyobekT ¢ BRAF-accounnpoBaHHBIM METaCTATHYECKUM
KOJIOPEKTAJIbHBIM PAKOM IOJIy4aJl JICUEHHE C MOMOLIbI0 XHPYPrUUeCKOrO BMEIIATENIbCTBA C
NOCJeNyoUKM JieueHueM HHruoutopom BRAF, oriauunbiM OT coenuHeHus: (opmyibl I
dopmynbr I-A, dopmyner I, dopmynsr I, opmynsr IV wnmm dopmynsr V wmmu ero
dapmanesTuyecku npuemsieMoit coiu, uaruoutropom MEK u narudouropom EGFR 1o neuenus
coenunenueM ¢opmynsl I, ¢popmynst 1-A, dopmynst II, dopmynsr I, dopmynsr IV umm
dopmysl V nim ero papmaneBTuiecku mpueMIeMoi conbio. B ogHOM BOIIIOImEHNH CyOBEKT
paHee TMOJydYasl JIeYeHHE C MOMOIIBI0 XUPYPTHYECKOrOo BMELIATENbCTBA M pPaHEe MOJydal
neuenue uarnouropom BRAF, BeiOpannabiM U3 sHKOpadennda, nabpadennda, Bemypadenuda,
N-[3-(5-xnop-1H-nuppono[2,3-b Jnupunun-3-unkapoornn)-2,4-qudropdennn|npomnan-1-
cynbponamuma  (PLX4720) wu  (3R)-N-(3-[[5-(2-muxnonporunmupuMuaus-S-nui)-1H-
nupposo[2,3-b Jmupunun-3-wun|kapoonun|-2,4-nudpropdennn)-3-gropnupponuaus- 1 -

cynbponamuna (PLX8394) mnu ux (apmaneBTHUECKH NMPHEMIIEMBIX COJIEH, HHIHOUTOPOM
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MEK, BbiOpaHHbIM #3 OuHuMeTHHHOA, TpaMeTuHHOa, KOoOMMeTHHuOa, CelyMeTHHHOA,
numaceptuda,  pedpamermHuba,  mupgamerunuda,  2-(2-xnop-4-tiondenHmnamuHo)-N-
(uuknonponunMeTokcn)-3,4-nudpropdbenzamuna (CI-1040) u 3-[2(R),3-quruapoxkcunponui]|-
6-drop-5-(2-prop-4-itondennnamuno)-8-merunnupuno|2,3-d Jnupumunun-4,7(3H,8H)-
mnona (TAK-733) nnu ux QapmaneBTudecku npuemiieMbix cosei, n uaruouropom EGFR,
BBIOpAaHHBIM M3 LeTykcuMaba, maHuTymymaba, ocumepTHHHOA, 3pioTHHHMOA, redpuTHHHOA,
HeluTyMymala, HepaTHHHOA, JanaTuHuOa, BaHaeraHuOa u Opurarunuba. B omHOM
BOILJIOLIEHNH CYOBEKT paHee MOoTydal JeueHHe C MOMOIIbBI0 XHPYPrUIeCKOr0 BMEIIaTeIbCTBA
U paHee noy4an jedenue nHruouropom BRAF, BeiOpanHbiM 13 sHKOpadenuda, nadbpadennda
u Bemypadenuda, naruoumropom MEK, BbeiOpaHHBIM U3 OMHMMETHHHMOA, TpaMeTHHHOA H
koOuMeTnHNOa WM WX (PapMaLeBTUYECKH NpueMieMblx cojeit, u mHruoutopom EGFR,
BBIOpPAHHBIM U3 LIETYKCMMala U MaHuTyMyMada. B 0HOM BOILIOIIEHNH KOJOPEKTAIBbHBIN PaK
CTaJl PE3UCTEHTHBIM K YKa3aHHOMY IMPEIIIECTBYIOIIEMY JICUEHHIO. B OTHOM BOIUIOIIEHUH Y
cyObeKkTa pa3BWIIOCH METAaCTa3MpPOBAaHWE B TOJIOBHOH MO3I BO BpeMsl YKa3aHHOTO
NPEAIIECTBYIOIIETO JICYCHHUS.

B nekoropsix Bomomenusx cyorekT ¢ BRAF-acconmmupoBaHHBIM MeTaCTaTHYECKUM
KOJIOPEKTAJIbHBIM PAKOM ITOJTyUall JIEYeHHE C MOMOIIBIO JIy4eBOH Tepanuu (Harnpumep Jy4eBoil
TEpaNuy BCETO TOJIOBHOI'O MO3ra WM CTEPEOTAKCHYECKOH PaJuOXUPYPIUU) A0 JIEUEHHs
coenunenueM Qopmynsl I, popmynst I-A, popmynst II, ¢opmynsr LI, dopmynsr IV unm
dopmyael V mnu ero gpapmaneBTHIECKH IPUEMIIEMOH CONbi0. B 0HOM BOIUIOmEeHNN CyObeKT
CTaJl HEBOCIIPUUMYMBBIM K YKa3aHHOMY IPEJIIECTBYIOLEMY JIeYeHUI0. B oJHOM BorutomeHun
y CyObeKkTa pa3BHJIOCh METaCTa3MpPOBAHWE B TOJOBHOW MO3r BO BpeMsl YKa3aHHOTO
NPEAIECTBYIOIIETO JICYCHHUS.

B Hekoropbix BormomeHusx cyobekT ¢ BRAF-acconuupoBaHHBIM MeTaCTaTHYECKUM
KOJIOPEKTAJIbHBIM PAKOM TTOJTyHaJl JICYEHHE C MOMOIIBIO JIy4eBOH Teparuu (Harnpumep Jy4eBoil
TEpAITUN BCETO TOJIOBHOI'O MO3Ta HJIM CTEPEOTAKCHUECKOW PAIHOXUPYPTHH) € MOCIENYOIINUM
neuenneM uHruomropom BRAF, maruburopom MEK u marndutopom EGFR no neuenus
coenunenueM ¢opmynsl I, ¢opmynsr I-A, dopmynst II, ¢opmynsr I, dopmyner IV wmm
bopmynbl V nim ero papmManeBTHIeCKH MPUEMIIEMOH CObi0. B 0THOM BOTUIOIIEHUH CYOBEKT
paHee TOJydYaJd JieY€HHWE C TOMOIUBI0 JIYYeBOW Tepanmuy M paHee TOJydal JieueHUe
uHruouropom BRAF, BeiOpannbM u3 3aK0padennda, nabpadennda, semypadennda, N-[3-(5-
xyiop-1H-muppono| 2,3-b Jnupunun-3-unkapoonmnn)-2,4-nudropdenun|nponas-1-
cynbponamuma  (PLX4720) u  (3R)-N-(3-[[5-(2-muxnonponunmupuMuaus-S-ui)-1H-
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nupposno[2,3-b Jmmpunun-3-un|kapoonun|-2,4-nudpropdennn)-3-gropnupponuaus- 1 -
cynbponamuna (PLX8394) mnu ux (apmaneBTUUECKH NMPHUEMIIEMBIX COJIEH, HHIHOUTOPOM
MEK, BbIOpaHHBIM U3 OuHHMeTHHHOA, TpaMeTuHuOa, KOOMMeTHHHOAa, CelyMeTHHHOA,
nuMaceptuba,  pedpamernHuOa,  muppameruHuOa,  2-(2-xjop-4-HonperuaamMuHo)-N-
(umknonpomnunmerokcn)-3,4-nudropdbensamuna (CI-1040) u 3-[2(R),3-auruapoxcumnponun]-
6-pTop-5-(2-pTop-4-iiondennnamuno)-8-merunnupuno|2,3-d Jnupumuaun-4,7(3H,8H)-
mroHa (TAK-733) win ux ¢apManeBTHYECKH NMpuUeMiieMbiX cojeir, u uaruoutopom EGFR,
BBIOpAaHHBIM M3 LeTykcuMaba, maHuTymyMaba, ocuMepTHHHOA, 3pioTHHHOA, redpuTHHHOA,
HelUTyMyMmala, HepaTHHHMOA, JamaTHHHOa, BaHaeraHnOa u OpuratuHnbOa. B  onHOM
BOILJIOLIEHUH CYOBEKT paHee MOIydal JIEYEHHE C TOMOIIBI0 XUPYPTHYECKOrO BMEIIATEIbCTBA
U paHee noy4an jedenue naruouropom BRAF, BeiOpanHbiM u3 sHKOpadenuda, nadbpadennda
u Bemypadennda winm ux (papManeBTUYECKH NpuemMiieMbix coyied, waruouropom MEK,
BBIOpAaHHBIM U3 OMHUMETHHHOA, TpaMeTHHHOAa M KOOMMETHHHOA WM UX (apMaleBTHIECKH
npuemsieMbIx coseli, 1 uaruoutTopom EGFR, BeiOpanabIM 13 nieTykcnMada 1 maHuTyMmyMaoa.
B opHOM BOMJIOLIEHWH KOJIOPEKTANIbHBIH paK CTajdl pPE3UCTEHTHbIM K YKa3aHHOMY
NpeAIIECTBYIOIIEMY JIedeHHI0. B omHOM  BomjomeHun y cyObekTa pa3BHIIOCH
METacCTa3UPOBAHNE B TOJIOBHOIN MO3T BO BPEMs YKa3aHHOT'O MPEIIECTBYIOLIETO JICUSHHS.

B nekotopsix Borutomenusx cyorekT ¢ BRAF-accounnpoBaHHBIM MeTaCTaTUYECKUM
HEMEJIKOKJIETOUHBIM pakoM Jierkoro (Hampumep BRAF-MyTaHTHBIM MeTacTaTUueCKUM
HEMEJIKOKJIETOYHbIM PAaKOM JIETKOTO) IOJIydal JieYeHWe OJHUM Win 0ojiee 4YeM OIHHM
unruoburopom EGFR no newyenus coenunenuem ¢opmyinsl I, popmynsr I-A, dopmynsr 11,
dopmyst 11, popmyast IV unu popmyiast V wim ero GpapmaneBTHYECKH MPUEMIIEMOH COJTBIO.
B omHOM BoOmJIOImEHHH CYOBEKT paHee MoJydas JICYeHWE OJHHM MM Oojiee YeM OJHHUM
unruoburopom EGFR, He3zaBucumo BbIOpaHHBIM H3 HeTykcuMada, NaHUTYMymala,
ocuMepTUHHOA, 3pioTHHMOa, reduTHHNOA, HEIUTYMyMada, HepaTuHuOa, JanaTUHHOA,
BaHAeTaHnOa W OpuratrHrOa. B OZHOM BOIIOMIEHUH CYOBEKT paHee MOJydall JieUeHUe
spaoTuHHOOM. B onHOM BOIUIOmEHNH CYOBEKT paHee mojydaln JiedeHue reputuHnOoMm. B
OJTHOM BOIUIOIIEHUN CyOBEKT paHee MOoJydasl JiedeHHe 3pjaoTuHuOOM u redpuruHuOOM. B
OTHOM BOIUIOLIEHUH HEMEJKOKJIETOYHBIA PaK JIETKOrO CTaj PE3UCTEHTHbIM K YKa3aHHOMY
NPEAIIECTBYIOIIEMY JIEYeHHI0. B Oo#HOM  BOmIOWIEHMH y CyOBeKTa pPa3BHIIOCH
METaCTa3UPOBAHNE B TOJIOBHOIN MO3T BO BPEMs YKa3aHHOTO MPEIIECTBYIOLIETO JICUSHMS.

B nHekoropsix Bomiomenusx cyorekT ¢ BRAF-accormmupoBaHHBIM MeTaCTaTHUYECKUM

HEMEJIKOKJIETOYHBIM PAKOM JIETKOro mojydai Jyiederne nHruoutopom BRAF, otnmunbiM OT
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coenunenust gopmynsl I, ¢opmyner I-A, ¢opmyner II, ¢opmyner I, dopmynsr IV umm
dopmynbl V ummu ero QapmMarneBTHYECKH NpUEMJIEMON COJIM, AO JIEUEHHUs] COECAMHEHUEM
dopmysl I, popmynsl I-A, popmyast 11, popmyser 11, popmyser IV nnu popmynst V unu ero
(dapmaneBTHYECKH TpUEMIIEMON CONbI0. B omHOM BomjomeHun CyOBEKT paHee MoJydal
neuenne nHruOuTopoM BRAF, BbIOpanHbIM 13 sHKOpadeHnnda, nadbpadennda, Bemypadenuoda,
N-[3-(5-xnop-1H-nupposno[2,3-b Jnupunun-3-unkapoonun)-2,4-nudropdenmn|npomnan-1-
cynbponamuma  (PLX4720) wu  (3R)-N-(3-[[5-(2-muxnonponunnupuMuauH-S-mui)-1H-
nupposio| 2,3 -b Jmupunun-3-wn |kapoonun|-2,4-nudpropdenmn)-3-gropnupponuaus- 1 -
cynbponamuna (PLX8394) mnu ux (apManeBTHUECKH MPHEMIIEMbIX COJIEH, WHIHOUTOPOM
MEK, BbiOpaHHBIM U3 OuHuUMeTHHHOA, TpaMeTnHHOa, KOOMMeTHHHOA, CelyMeTHHUOa,
numaceptuda,  pedpamermnnba,  mupmameruHuda,  2-(2-xyop-4-tiondeHmnamuHo)-N-
(uuknonponuimMeTokcn)-3,4-nudpropdbenzamuna (CI-1040) u 3-[2(R),3-muruapoxkcunponui|-
6-pTop-5-(2-pTop-4-iiondennnammno)-8-mernnmupuno| 2,3-d jrupumunua-4,7(3H,8H)-
mnoHa (TAK-733) wnn ux ¢apmaneBTHUECKH NpueMieMblx conell, u uaruouropom EGFR,
BBIOpAaHHBIM M3 LEeTyKcuMada, maHuTymyMaba, OocCUMepTHHHOA, 3pioTHHHMOA, redpuTHHHOA,
HeluTyMyMmala, HepaTHHMOa, JamaTHHMOa, BaHaeraHnOa u OpuratuHnOa. B  onmHOM
BOIUIOIIEHHUU CYOBEKT paHee mony4an JjedeHue wuHruowmropom BRAF, BbiOpanHBIM U3
Bemypadenuda, nabpadennda u sHKOpadeHuda wiu ux (HapMaleBTHUECKU MPUEMIIEMbIX
coneli, u uaruburopom EGFR, BbiOpaHHBIM U3 1ieTykcumada M mMaHUTyMyMada, A0 JieueHHs
coenuHenueM (opmynsl I, Gopmynsr [-A, dopmynsr I, ¢opmyner III, dopmynsr IV umm
dopmynel V. mam ero ¢apmMauneBTHUECKH MpuUeMIIeMO conbio. B omHOM BOmIOImIEHHH
HEMEJIKOKJIETOYHBIH PaK JIETKOTO CTaJl PE3UCTEHTHBIM K YKAa3aHHOMY MPENLIeCTBYIOIIEMY
JeyeHn0. B ofHOM BomomeHn# y cyObheKTa pa3BUIOCh METACTa3HPOBAHUE B TOJIOBHON MO3T
BO BpeMsl YKa3aHHOT'O MPENLIECTBYIOIIErO JICYSHUSI.

B nHekoropbix Bomomenusx cyorekT ¢ BRAF-accormupoBaHHBIM MeTaCTaTHYECKUM
pPakoM IOUTOBUAHON kene3bl (Hampumep BRAF-MyTaHTHBIM METACTAaTHYECKHM PaKOM
IUTOBUIHOH jkeJie3bl) monyyan jederne nuHruontopom BRAF (To ects narnouropom BRAF,
OTJIMYHBIM OT coennHeHus1 popmydsl I, popmyinsl I-A, dopmyaer 11, popmyast 111, Gopmynsr
IV v popmysst V winm ero ¢papManeBTHIECKH MPUEMIIEMOH COJIH) IO JICUEHUST COSTUHEHHEM
dopmysl 1, popmynet I-A, popmyast 11, popmyner 11, popmyner IV nnm popmynst V mwnum ero
bapmMarieBTHYECKH MPHEMJIEMO COJbI0. B OMHOM BOIIIOLIEHMHM CYOBEKT paHee MOJydal
neuenue narnouropom BRAF, BeiOpannabiM u3 sHKkopadennda, nabpadennda, semypadenuda,

N-[3-(5-xnop-1H-nuppono[2,3-b Jnupunun-3-unkapoorun)-2,4-nudropdennn|npomnan-1-
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cynbponamuma  (PLX4720) u  (3R)-N-(3-[[5-(2-muxnonponunmupuMuaus-S-nui)-1H-
nuppodo[2,3-b Jmupunun-3-un|kapoonun|-2,4-nudpropdenun)-3-gropnupponuaus- 1 -
cynbponamuna (PLX8394) mnu ux (apmaneBTHUECKH NMPUEMIIEMBIX COJIeH, WHIHOUTOPOM
MEK, BbiOpaHHbIM 13 OuHUMeTHHMOA, TpameTnHHOa, KOOMMeTHHHOa, CcenyMeTnHuoa,
nuMaceptuba,  pedamernHuOa,  muppameruHuda,  2-(2-xjop-4-fonperuaamMuHo)-N-
(uuknonponuiMeTokcn )-3,4-nudpropdbenzamuna (CI-1040) u 3-[2(R),3-muruapokcunponui|-
6-pTop-5-(2-pTop-4-iiondennnamuno)-8-mermnnupuno| 2, 3-d Jnupumuaun-4,7(3H,8H)-
moHa (TAK-733) win ux ¢apManeBTHUECKH NMpUeMIIEMBbIX cojiei, n uaruouropom EGFR,
BBIOpAaHHBIM M3 LEeTykcuMaba, maHuTymMyMaba, ocuMepTHHHOA, 3pioTHHHOA, reduTHHHOA,
HeIUTyMyMmala, HepaTHHHMOA, JamaTHHHOa, BaHaeraHnOa u OpuratuHnbOa. B  onHOM
BOIUIOIIEHNH CYOBEKT paHee Tony4an JjedeHue wuHruouropom BRAF, BeiOpaHHBIM U3
Bemypadennda, nabpadennda m sHKOpadeHnba, N0 JedeHus coeauHeHneM (Gopmysibl I,
dopmynsr I-A, dopmyner I, dopmynsr I, opmynsr IV wmm dopmyner V wmmu ero
(hapMaeBTHYECKH MPUEMIIEMOM COJTBIO. B OZTHOM BOILIOIIEHUH paK IMUTOBUIHOM KeJIe3bl CTa
PE3UCTEHTHBIM K YKa3aHHOMY IMPEIIIECTBYIOIEMY JieYeHHI0. B OZHOM BOIUIOIIEHUH Yy
cyObeKkTa pa3BMWIIOCH METAaCTa3MpPOBAHME B TOJIOBHOH MO3I BO BpeMsl YKa3aHHOTO
NPEALIECTBYIOIIETO JEYESHHUS.

B opgnom Bommomenun cyOwvekt mmeer BRAF-accoummpoBannoe LMD u panee
nonyyan sedeHue uHruoutopom BRAF (1o ectb murubutopom BRAF, ornmysbM OT
coenuHenus: popmynsl I, dopmyner I-A, opmyner I, popmynsr III, ¢opmynsr IV umm
dopmyael V i ero gpapmManeBTHYECKH MPUEMIIEMOH COJIM) U OJHUM WK Oojiee 4eM OJHUM
UHrHOMTOPOM HWMMYHHBIX KOHTPOJIbHBIX TOUY€K (Hampumep JOObIM W3 HHTUOMTOPOB
UMMYHHBIX KOHTPOJIbHBIX TOYEK, PACKpbIThIX 31aech, Hampumep wuHruomropom CTLA-4,
uHruoburopom PD-1 w/wnmu unruburopom PD-L1) no neuenust coenuHeHueM ¢popmyisl I
dopmynsr [-A, dopmyner I, dopmynsr III, dopmynsr IV wmm dopmynsr V wmmu ero
(dapManieBTHYECKH MPHEMIIEMO COJIbI0. B OJHOM BOMIOIIEHMH CYOBEKT paHee MoIydal
neuenue naruouropom BRAF, BeiOpannabM U3 sHKOpadennda, nabpadennda, Bemypadenuda,
N-[3-(5-xnop-1H-muppono[ 2,3 -b Jnupunun-3-unkapoonun)-2,4-mudropdenun]-nponan-1-
cynbponamuma  (PLX4720) wu  (3R)-N-(3-[[5-(2-muxnonpormuamupuMuaus-S-ui)-1H-
nupposo| 2,3 -b Jmupunun-3-win | kapoonun|-2,4-nudpropdermn)-3-propnupponuaus- 1 -
cynabdponamuna (PLX8394) wiu ux ¢apmameBTUYECKH MPUEMIIEMBIX COJIeH, U OJHUM WU

Ooiiee uem OJHUM I/IHFI/I6I/ITOpOM HUMMYHHBIX KOHTPOJIbHBIX TOYCK, HE3aBUCUMO Bbl6paHHbIM us3



131

unmmMymada, HUBOJIyMada, nemOponmsymadba u aseiaymaba. B omHom Bortomennn LMD
CTaJIO PE3UCTEHTHBIM K YKa3aHHOMY IPEALIECTBYIOLIEMY JICUEHHIO.

B opgnom Bommomenun cyOwvekt mmeer BRAF-accoummnpoBannoe LMD u panee
nonyyan sedeHue uHruoutopom BRAF (1o ectb murubutopom BRAF, ornmysbM OT
coenuHenust popmynsl I, dopmyner I-A, dopmynsr II, dopmynst III, dopmynsr IV umm
dbopmyibl V uiu ero ¢papManeBTHUECKU MpuemiieMoit conun), uaruouropom MEK u ogHuM miu
Ooynee 4eM OOHHUM WHTHOMTOPOM HMMYHHBIX KOHTPOJIBHBIX TOYEK (Hampumep JFOOBIM U3
UHrHOUTOPOB MMMYHHBIX KOHTPOJIBHBIX TOUEK, PACKPBITHIX 371€Ch, HAPUMEP HMHTHOUTOPOM
CTLA-4, unruburopom PD-1 w/umm wunruburopom PD-L1) no nedeHuss coequHeHHEM
bopmysl 1, popmynet I-A, popmyast 11, popmyner 11, popmyier IV nnm popmysl V mwu ero
dapManeBTHYECKH MPHEMJIEMO COJIbI0. B OJHOM BOIUIOUIEHMH CYOBEKT paHee IMoiydall
neuenue uaruouropom BRAF, BeiOpannabM u3 sHKOpadenunda, nabpadennda, Bemypadenuda,
N-[3-(5-xnop-1H-mupposno[ 2,3 -b Jnupunun-3-unkapoornn)-2,4-nudropdenmn|nponan-1-
cynbponamuma  (PLX4720) wu  (3R)-N-(3-[[5-(2-muxnonpormunmupuMuaus-S-ui)-1H-
nupposo| 2,3 -b Jmupunun-3-wuin | kapoonun|-2,4-nudropdenmn)-3-gropnupponuaus- 1 -
cynbponamuna (PLX8394) mnu ux (apmaneBTHUECKH MPHEMIIEMBIX COJIEH, WHIHOUTOPOM
MEK, BbIOpaHHBIM U3 OuHUMeTHHHOA, TpaMeTnHHOa, KOOMMeTMHHOA, CelyMeTHHUOa,
numaceptuda,  pedpamerunuda,  mupgameruHuda,  2-(2-xnop-4-tiondpenHmnamuHo)-N-
(umknonponunmerokcn)-3,4-nudropdensamuna (CI-1040) u 3-[2(R),3-auruapoxcunponuni]-
6-drop-5-(2-pTop-4-itondennnamuno)-8-merunnupuno|2,3-d Jnupumunun-4,7(3H,8H)-
mroHa (TAK-733) wnn ux hapmManeBTHYeCKH MPUEMJIEMBbIX COJIEH, 1 HFHTHOUTOPOM UMMYHHBIX
KOHTPOJIbHBIX TOUYEK (Hampumep JIOObIM M3 MHTMOMTOPOB MMMYHHBIX KOHTPOJIBHBIX TOYEK,
packpeIThIX 31ech, Hampumep wuHruouropom CTLA-4, wunrruburopom PD-1  w/unm
uHruouropom PD-L1). B ogrOoM Borutomennu cyObeKT paHee MmoTydal JIe4eHHe HHTHOUTOPOM
BRAF, BboiOpanubiM u3 3HKOpadeHuba, nabpadenudba u BemypadeHmba wim uX
dapmaneBTHYECKH MTpHEeMIIEMbIX coneld, ntHruoutTopom MEK, BeiOpaHHbIM U3 OMHIMETHHHOA,
TpaMeTHHHOA 1 KOOMMETHHHOA MK MX (papMaLeBTHUECKH TIPUEMIIEMBIX COJIEH, M OTHUM TN
Oosee YeM OHUM HHTHOUTOPOM HMMYHHBIX KOHTPOJIbHBIX TOUEK, HE3aBUCHMO BbIOPAHHBIM H3
umiMMymada, HuBOJIyMaba, memOponmsymadba u asenymaba. B ogHom Bomuiomenun LMD
CTaJIO PE3UCTEHTHBIM K YKa3aHHOMY IPEALIECTBYIOLIEMY JICUESHHIO.

B omgnom Bommomenun cyOwbekt umeer BRAF-accoummpoBannoe LMD u panee
NOJIy4ajl JIeYeHHe OOHHM WM OoJjiee YeM OJHMM HMHIHMOUTOPOM HMMYHHBIX KOHTPOJIbHBIX

TOYeK (Hampumep JIOOBIM M3 WHIMOMTOPOB MMMYHHBIX KOHTPOJIBHBIX TOYEK, PACKPBITHIX
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3neck, Hanpumep uaruouropom CTLA-4, uarnoburopom PD-1 n/unm narudburopom PD-L1) no
neueHus: coenuHeHueM ¢opmydsl I, popmynsl I-A, dopmyast 1I, popmyaner 111, popmymner IV
wm Gopmysbl V uim ero papManeBTHYeCKH MpuUemMieMoil coipio. B oHOM BOIUIOLIEHHU
cyOBEeKT paHee MoJiydasl JeYeHHEe OJHUM WM Oojiee YeM OJHUM WHTHOUTOPOM HMMMYHHBIX
KOHTPOJIBHBIX ~ TOYEK, HE3aBHCUMO BBIOPAHHBIM M3 HMIWINMyMada, HUBOJyMala,
nemOponuszymada, aBeaymadba 1 RN888. B onnom Bomiomenun LMD c¢rTajio pe3ucTeHTHBIM K
YKa3aHHOMY MPEAIIECTBYIOLIEMY JIEUEHUIO.

B oxgnom Bomnomenuu cyObekT mmeer BRAF-acconumpoBaHHYIO TJIIHOMY U paHee
NOJIy4aJjl JICYCHHE C MOMOLIBI0 XUPYPrUYECKOrO BMEINATENbCTBA A0 JICUEHHUs] COCAMHEHUEM
dopmysl 1, popmyinet I-A, dopmyast 11, popmyser L1, popmyser IV nnm popmynst V mnu ero
(apMareBTHIECKH PUEMIIEMON COJIBbIO. B OTHOM BOIUIOIIEHNH TIIOMA CTajla Pe3UCTEHTHOM
K YKa3aHHOMY MpPEAIIECTBYIOLIEMY JIEYEHUIO. B OTHOM BOIUIOLIEHHH TJIMOMa MPEACTABISET
co0oi riromy 2 CTeneHy, 3 CTENeHN Wik 4 CTETIeHH.

B oxnom Bomnomenun cyObekt mmeer BRAF-accorumpoBanHyO TIHOMYy U paHee
NOJIy4ajl JIeYeHHe C TIOMOLIBIO JIY4eBOH Tepamuu (HampuMep Jy4eBOH Teparuu BCETO
TOJIOBHOTO MO3ra WM CTEPEOTAKCHUYECKOW PaAUOXUPYPIHM) OO JIEUEHUS COECOUHEHUEM
dopmysl 1, popmynst I-A, popmyast 11, popmyner I, popmyiner IV nnm popmynst V mwnu ero
bapMarieBTUIECKH PUEMIIEMOH CONbIO. B OHOM BOIUIOIIEHNH TIIOMA CTajla Pe3UCTEHTHOM
K YKa3aHHOMY IpEIIECTBYIOLIEMY JIEYEHHI0. B OTHOM BOIUIOLIEHUM INIMOMA MPEACTABISET
coboii rmomy 2 creneHy, 3 CTeNeHH W 4 CTeTeHH.

B oanom Bomnomenuu cyobekT mmeeT BRAF-accoumpoBaHHYIO TIMOMY U paHee
TIOJTy4aJI JICYeHHe OTHUM WM 0OJiee YeM OJHUM LUTOTOKCUYECKHM XHUMHOTEPANIeBTHYECKIM
areHToM 70 JedeHus coenuHeHueMm Gopmyiel I, popmynsr [-A, dopmynsr 11, ¢opmyasr 111,
dopmynbl IV wnu popmynbl V wnu ero gpapMaleBTUYECKH MPUEMJIEMON COJibio. B ogHOM
BOIUIOLICHWH CYOBEKT paHee TMoJay4asl JIeYeHHe OOHUM WM Oojiee dYeM OJHHUM
LIUTOTOKCUYECKUM  XHUMHOTEPANEBTHYECKUM AareHTOM, HE3aBHUCHMO BBIODAaHHBIM U3
LIUCIIJIATHHA, NTEMETPEKCceNia, BUHOPENOWHA 1 MaKJIUTaKkceaa. B OMHOM BOIUIOIIEHUH TiIHOMA
CTajla PE3UCTEHTHOH K YKa3aHHOMY MNPEALIECTBYIOMIEMY JIeUeHHI0. B OgHOM BOIUIOIIEHUH
TJIOMa MPENCTaBIIsAET COO0H rMoMy 2 CTENEeHH, 3 CTETIeHU HITH 4 CTENeHH.

B onnom Bomnomenun cyObekt mmeer BRAF-accorumpoBanHy0 TIHOMYy U paHee
NOJly4aj JieueHHe WHIHMOUTOPOM OPHUTHHIEKAPOOKCHIIA3bl 1O JIEYEHHS COCOHMHEHUEM
dopmysl 1, popmynst I-A, popmyast 11, popmyser LI, popmyser IV nnm popmynst V nnu ero

(apmaneBTHYECKH TpHEMIEMON conblo. B omHOM BomowmeHun cyOBEKT paHee MOydal
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Je4YeHre UHIMOUTOPOM OPHUTHHAEKAPOOKCHIIA3bl, KOTOPBIM SIBISETCS (IIOPHUTHH (B BHUIE
pauemara i D- nimm L-sHanTuomepa). B ojHOM BOIUIOIIEHNH TITHOMA CTaJjia Pe3UCTEHTHOM K
YKa3aHHOMY IPEALIECTBYIOLIEMY JIEYEHUIO. B OIHOM BOIUIOLIEHUH I[NIMOMa IPEACTABJIAET
coboii rmomy 2 creneHy, 3 CTeNeHH W 4 CTeTeHH.

B onmHoMm Bomomennu cyopekT mmeer BRAF-acconmunpoBaHHyO IiHOMy U paHee
TIOJTy4aJI JIeUeHUE aJKUIMPYIOLIUM areHTOM /10 JIedeHus: coearHenueM Gopmyiel I, popmybr
I-A, dopmyast 11, popmyast 11, Gopmynsr IV unu popmyner V unm ero papmaneBTHUECKH
npuemyieMoll conblo. B omHOM BomomeHMH CyOBEKT U paHee TNOJyYal JieueHUe
ANKWJIIPYIOLUIUM areHTOM, BBIOPAHHBIM W3 TEMO30JIOMHJA, JIOMyCTHHA M KapMycTHHa. B
OIHOM BOIUIOLIEHUM TIJIMOMAa CTajla PE3UCTEHTHOM K YKAa3aHHOMY MPEALIECTBYHOLIEMY
JeYeHn0. B OTHOM BOIUIOIIEHUH TJIMOMA NPEACTABIISIET COOOM IIMOMY 2 CTETEHH, 3 CTEeTIeHH
Uy 4 CTeneHu.

B onnom Bomnomenunn cyObekt mmeer BRAF-accorumpoBanHyo TIHOMYy U paHee
NOJIy4ajl JIeYeHHE ANKWIMPYIOLUMM areHTOM M MHTHOMTOPOM OPHHUTHHAEKAPOOKCHIIA3bI J10
neueHust coenuHeHueM dopmydsl I, popmynsl [-A, dopmyast 11, popmysner 111, popmymner IV
wi Gopmysibl V uii ero papManeBTUYECKH MPUEMIIEMON COJIbI0. B OHOM BOIUIOIICHHH
CyOBEKT paHee IMOoJydall JISYeHHE aJKWINPYIOIINM areHTOM, BBIOPAHHBIM U3 TEMO30JIOMUIA,
JIOMYCTHHa U KapMyCTHHA, U UHTHOMTOPOM OPHUTHHAEKAPOOKCHIA3bl, KOTOPHIM SIBJISETCS
s¢aopHuTHH (B BUIe patemara win D- nimu L-sHanTnoMepa). B ogHOM BomioneHny rimoma
CTaJla PE3UCTEHTHOM K YKa3aHHOMY IMPEALIECTBYIOLIEMY JICUeHUI0. B OOHOM BOIUIOIIEHUU
IJIMOMa MPENCTaBIIsAeT COO0M rMoMy 2 CTENeHH, 3 CTETIeHU MK 4 CTENeHH.

B ognom Bomnomenuu cyObekT mmeer BRAF-acconumpoBaHHYIO TJIHMOMY U paHee
NOJIy4ajl JIedeHHe C TIOMOIIBIO JIy4eBOH Tepamuu (HampuMep JIy4eBOW TEparmuu BCEro
TOJIOBHOTO MO3ra HJIH CTEPEOTAKCUYECKOH paMOXUPYPTHH) U AJKWIMPYIOIIErO areHTa 0
neueHus coenuHeHueM Gopmydsl I, popmyinsl [-A, dopmyast 11, popmysner 11, popmymer IV
wi Gopmysibl V uim ero papManeBTUYeCKH MPUEeMJIEMON COJibio. B OHOM BOILIOLICHUH
CyOBEKT paHee MoJTydall JISYeHHE C TIOMOLIBIO JIy4eBOH Tepanuy (HalpuMep JIy4eBOH Tepariu
BCETO MOJIOBHOT'O MO3Ta MJIH CTEPEOTAKCHUYECKON PAAHMOXUPYPTUH) U AKWIIUPYIOLIETO areHTa,
BBIOpPAHHBIM U3 TEMO30JIOMH[A, JIOMyCTHHA U KapMyCTHHA. B OJHOM BOIUIOIIEHUH CYOBEKT
CTaJ1 HEBOCIIPUUMYMBBIM K YKa3aHHOMY MPEIIIECTBYIOIIEMY JICUEHUIO. B OTHOM BOIIOLIEHUN
IJIOMA TPENCTABIISAET COO0H MIMOMyY 2 CTENEeHH, 3 CTETIeH! MIIH 4 CTENEeHH.

B oxnom Bomnomenun cyObekt nmeer BRAF-accorumpoBaHHy TIMoMy U paHee

nojiydaja JICHCHUEC AHTUTCJIbHBIM TCPANCBTUYCCKHUM CpPEACTBOM OO JICHCHUSA COCAUHCHUEM
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dopmysl 1, popmynst I-A, popmyast 11, popmyser LI, popmyser IV nnm popmynst V nnu ero
bapManieBTUYECKH NPHEMIIEMOI conblo. B OogHOM BOmIOLmIeHHH CYOBEKT paHee Moiydal
JIeYeHNE aHTUTENbHBIM TEPANeBTHUECKHUM CPEICTBOM, KOTOPBIM sBIsieTcs OeBanmzymad. B
OJTHOM BOIUIOLIEHUM TIJIMOMA CTajla PE3UCTEHTHON K YKa3aHHOMY IPEALIECTBYIOIIEMY
Je4eHur0. B 0THOM BOIUIOLIEHNH IIMOMA MPENCTABIAeT COO0H rIMOMY 2 CTETeHH, 3 CTeNeHH
WU 4 CTENEeHN.

B onnom Bomnomenun cyObekT mmeer BRAF-acconmumpoBaHHYIO TIHOMY U paHee
NOJIy4ajl JIeUeHHEe C TMOMOLIBK) XHUPYPrHYECKOTO BMEINATEeNIbCTBA M JIYYEBOH Tepamuu -0
JeueHus coenuHeHueM Gopmydsl I, popmyinsr I-A, dopmyast 11, dopmyaner I, dopmymast IV
wi Gopmysbl V uiu ero papMarneBTHYeCKH MPUEMIIEMON COJbi0. B OHOM BOIUIOLICHHU
IJIMOMa CTajla PE3UCTEHTHOH K YKAa3aHHOMY IMPEIIeCTBYIOIIEMY JeUeHH0. B omHOM
BOIUJIOLICHNH TJIMOMA MPEACTABISIET COOOH IITMOMY 2 CTENeHH, 3 CTETIEHU UJIH 4 CTENeHH.

B oxnom Bomnomenun cyObekt mmeer BRAF-accormumpoBaHHyO TIHOMY U paHee
NOJIy4aj JIEYeHHE C MOMOINBI) XHUPYPrHYECKOrOo BMEINATENIbCTBA, JIyYEBOW Tepanmuu |
ANKUJTPYIOLIETO areHTa 10 JieueHus: coequHenneM popmyisl I, popmynst I-A, popmyaer 11,
dopmyst 111, popmyst IV unu popmyst V nim ero GpapmManeBTHIECKH MPUEMIIEMOH COJIBIO.
B ongHOM BomomeHnu cyOBEKT paHee Mojydasl JieueHHE C IMOMOINBI XHUPYPrHYECKOrO
BMEILIATENbCTBA, JIyY€BOH Tepanuu (HarpuMep Jy4eBOi Tepanuy BCEro rOJIOBHOIO MO3ra HIIH
CTEPEOTAKCHUYECKOW PAJUOXUPYPTUH) U  AJKWIHUPYIOIIErOo areHTa, BbIOPAHHOIO U3
TEMO30JIOMHU/Ia, JIOMyCTHMHA U KapMycTMHa. B OfHOM BOIUIOIIEHMH TIJIMOMa CTana
PE3UCTEHTHOHN K YKa3aHHOMY IpEJLIECTBYIOLIEMY JeUeHHI0. B 0OTHOM BOIIOLIEHNH INTHOMA
npeAcTasisier coOOH riMoMy 2 CTEeNeHH, 3 CTENeHH WK 4 CTeNeHU.

B opnom Bomnomenuu cyObekT mmeer BRAF-acconumpoBaHHYIO TJIHOMY U paHee
nojy4an Jyedenue uHruomropom BRAF (to ectp umarmbutopom BRAF, ornuusbiM oT
coenunenust gopmynsl I, ¢popmyner [-A, dopmyner I, dpopmyner III, dopmynsr IV wmm
dopmynbl V. mnm ero (papManeBTHYECKH MPHEMIIEMOH COJHM) 10 JIEUEHHUs] COCAMHEHUEM
dopmysl 1, popmyinet I-A, popmyast 11, popmyser L1, popmyser IV nnm popmynst V mnu ero
dapmanieBTHYECKH MPHEMJIEMON COJIbI0. B OIHOM BOIUIOIIEHHH CYOBEKT paHee MOoIydal
neuerne nHruoutopom BRAF, BeiOpanasiM n3 N-[3-(5-xmop-1H-nuppono|2,3-b]mupunun-3-
wikapoonmun)-2,4-nudroppennn|nponan- 1 -cynpponamuna  (PLX4720), Bemypadenuoa,
nabpagenuda, osHropapenndba u  (3R)-N-(3-[[5-(2-umknonponmnmupumunus-5-wmn)-1H-
nupposo[2,3-b Jmupunun-3-wun|kapoonun|-2,4-nudpropdennn)-3-gropnupponuaus- 1 -

cyabponamuna (PLX8394). B onHOM BOIUIOIIEHWH TJIMOMa CTaja PEe3UCTeHTHOH K
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YKa3aHHOMY TIPEALIECTBYIOIIEMY JIEYEHHIO. B OZHOM BOIUIOIIEHMM TJIMOMA MPEACTaBIISET
co0oii rmromy 2 CTeneHy, 3 CTeNeHN WK 4 CTEeTIeH!.

B onnom Bomnomenun cyobekt nmeer BRAF-accorumpoBaHHyl0 rMomMy U paHee
nonyyan sedeHue uHruoutopom BRAF (1o ectb murubutopom BRAF, ornmysbM OT
coenuHenus: popmynsl I, dopmyner I-A, popmyner I, popmynsr III, dopmynsr IV umm
dbopmyibl V uin ero papMareBTHYeCKH mpruemiieMoit coin) u uaruoutropom MEK no nedenus
coenunenueM ¢opmynsl [, popmynst I-A, dopmynst I, dopmynsr I, dopmynsr IV umm
dopmyibl V mim ero papmaneBTH4ecku NpUueMIIEMOi coibio. B oHOM BOTUIOmEeHN# CyObeKT
panee nosny4an iedenne nHruontTopom BRAF, Beibpannbiv 3 N-[3-(5-xmop-1H-nuppono[2,3-
b]mupunun-3-unkapoonmn)-2,4-nupropdenun|nponan-1-cynbhoHamuaa (PLX4720),
Bemypadenuda, nabpadennda, sukopadennda u (3R)-N-(3-[[5-(2-uukmonponuImupUMUIIH-
5-mn)-1H-nupporno[2,3-b|nupuaun-3-un|kapbonni|-2,4-nudropdennn)-3-propnupponuaus-
I-cynedponamuna (PLX8394), u wunarmbutopom MEK, BbIOpaHHBIM H3 OWHUMETHHHUOA,
TpamMeTHHHOA, koOuMeTHHUOA, cenyMeTnHmOa, numMacepTuda, pedamernnuba,
MHpAaMETHHHOA, 2-(2-xnop-4-itondennaamMuHo )-N-(LIUKIONPONHIMETOKCH)-3,4-
mapropbersamuna  (CI-1040) wu  3-[2(R),3-muruppoxcurnponmi]-6-¢prop-5-(2-prop-4-
nondennnamuno)-8-merunmupuno| 2,3-d jmupumuaun-4,7(3H,8H)-nnona (TAK-733). B
OJTHOM BOIUIOIIEHUH CYOBEKT paHee rnosydan jedenue naruontopom BRAF, BeiOpanHbIM 13
sHKopadenunba, nabpadennda u BemypadeHuba MM HX (PapMALEBTHYECKH MPUEMIEMbIX
coneii, u uaruouropom MEK, BeiOpanHbiM n3 OnanMeTnHNOA, TpaMeTHHNOa 1 KOOMMeTHHNOA
Wi ux (apMaleBTHYECKH MpPUEMIIEMBbIX COJiell. B OZHOM BOIMJIOIIEHMM TJIMOMa CTajia
PE3UCTEHTHOHN K YKa3aHHOMY IMPEIIIEeCTBYIOLIEMY JICYSHHUIO. B OTHOM BOILUIOLIEHUH TITHOMA
npeAcTaBisieT OO0 rIMoMy 2 CTENeHH, 3 CTENeHH WK 4 CTeTeHU.

B omnom Bomiomenun cyobekt umeer BRAF-accoumnpoBaHHYH TaHTIIMOTIIHOMY
CTBOJIa TOJIOBHOTO MO3ra M paHee mnoayd4an JjedeHue unruomropom BRAF (To ectb
uHruoburopom BRAF, ornuunbiM ot coenuHerus Gopmyasl 1, dopmyner I-A, dopmyser 11,
dopmyet 11, popmysst IV wnu hopmyisr Viutu ero papMaieBTUYECKH MPUEMIIEMOI COJTH) 10
neueHus: coenuHeHueM dopmydsl I, popmynsl [-A, dopmyast 11, popmyner 11, popmymner IV
wi Gopmysbl V uim ero papManeBTUYECKH MPUEMIIEMOI COJTbI0. B OHOM BOILIOLIEHUH
cyObekT panee monydan sedeHue uHruOutopom BRAF, BriOpanHBIM U3 3HKOpadeHuoa,
nabpadenuda, semypadenuda, N-[3-(5-xmop-1H-nuppono[2,3-b|mupuann-3-unkapOboHun)-
2,4-mudroppenmn|nponan-1-cynpponammuna (PLX4720) u (BR)-N-(3-[[5-(2-

LUKJIONTPONTUIITHPUMUANH-S5-11)- | H-rtpposio[ 2,3-b |mupunun-3-mn|kapbonui|-2,4-
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nudropdenmn)-3-proprupponunus-1-cyapponamuna (PLX8394) unu ux dpapmaneBTHUECKU
npuUeMIIEMBIX cojied. B omHOM BomiomieHnn CyOBeKT paHee Mmoyydal JieueHue HHruOuToOpoM
BRAF, BoiOpannpiM wu3 3HKOpadeHuOa, nabpadenudba u Bemypadennba wumm uX
(dapmaLeBTHYECKH TNIpHEMIIEMBIX COJeli. B OZHOM BOIUIOIIEHMM TaHIIMOTIHOMA CTajia
PE3UCTEHTHOH K YKa3aHHOMY IPEIIECTBYIOLIEMY JIEYEHUIO.

HecmoTpsi Ha TO, YTO reHETHUYECKass OCHOBA OHKOI'€HE3a MOXKET BapbHUpPOBAThb MPHU
pa3HBIX THUMAX paka, KJIETOYHbIE M MOJIEKYJSIPHbIE MEXAHU3MbI, HEOOXOIUMBIE IS
00pa3oBaHUs METACTa30B, MO-BUANMOMY, SIBJISTFOTCS CXOAHBIMH JUISl BCEX THIIOB COJIUIHBIX
omyxoJieil. Bo BpemMsi MeTacTaTHYeCKOro Kackaaa PaKkOBbIE KJIETKH TEPSIOT WHTHOMPYIOLIHE
pPOCT OTBETHBIE PEAKIMH, IOBEPTAIOTCS W3MEHEHUSIM aIre3MBHOCTH M BBIPAOATHIBAIOT
(bepMeHTBI, KOTOpble MOIYT pPa3pyIIUTh KOMIIOHEHTbl BHEKJIETOYHOIO MaTpUKCa. ITO
NPUBOIUT K OTKPEIUIEHHIO OIMYXOJIEBBIX KJIETOK OT MCXOIHOW OMyXOJH, MH(HUIbTpALNH B
KPOBOTOK 4Yepe3 HOBOOOPA30BAHHYIO COCYAHCTYIO CE€Th, MHUIPALUM M TPAHCCYAALUH
OIyXOJIEBBIX KJIETOK B OJIATONPHUATHBIX OTJAJIEHHBIX Y4aCTKaX, IIe OHH MOTYT 0Opa30BBIBATh
KOJIOHWH. BbUT BBISIBIIEH pSiA T€HOB, KOTOPBIE SIBIISIIOTCSI MPOMOTOPAMHU HIJIH CYIIPECCOpaMH
METacCTa3UpPOBAHUS.

COOTBETCTBEHHO, 311€Ch TAaKXKe MPENJIOKEHbI CIOCOOBI JICUEHUs, MHTHOUPOBAHMS,
NPeAyNpPEeXIeHHs], CIOCOOCTBOBAHUS MPENYNPEKICHUIO WM YMEHBIIEHHS CHMIITOMOB
MmetactasupoBanusi BRAF-acconmmupoBaHHOro paka y CyOBeKTa, HYKJAIOIIErocs B 3TOM,
BKJIIOYAIOINHE BBEIEHHE CYOBEKTY TepaneBTU4eCKH ((PEKTHBHOTO KOJMYECTBA COCAMHEHHS
dopmyst I, popmyast I-A, popmyast 11, popmyansr 111, popmyiner IV wmu popmynsr V nnu ero
(apMarieBTUYECKH PUEMIIEMOH COJTH WIJTH COZleprKalieli ero apMaleBTHIeCKOH KOMITO3HLIUH.
B HekoTopbIx BomomeHusix coenunenne Gopmyiel I, hpopmyiner I-A, dopmyst 11, popmyiisr
1, popmyast IV unmu popmysisl V wiu ero papmMarneBTHIeCcKu MPUEMIIEMYIO COJTb UCTIONIB3YIOT
B KOMOMHALIMU C APYTUM BHIOM IMPOTHBOOITYXOJIEBOTO JICUSHHS, HAPUMEP XUPYPrHIECKIM
BMEIIATEbCTBOM (HANpPUMEpP 1O MEHbLIEH Mepe YaCTUYHOH pe3eKLUel OMyXOJH), W/HiIH
Jy4EBOH Teparuei, WM JIedeHueM MPOTHBOOIYXOJIEBBIM areHTOM. B 0ZlHOM BOIUIOIIEHUH
pak mpeacTaBiIsgeT cOOOM METaCTaTUYECKUH PaKk C METAaCTa3MpPOBAHHEM B T'OJIOBHOW MO3T, U
croco0 BKIFOYAeT BBeAeHHe coenuneHust popmysl I, popmyast [-A, opmyast 11, popmynsl
11, dopmyner IV nmm dopmynsl V nim ero papmaneBTuiecku npruemiieMoi coin. B ogHoM
BOILJIOLICHNH PaK MPECTABISET COOOH METACTATUYECKYIO MEJIAHOMY C METAaCTa3HMPOBAHUEM B
TOJIOBHOW MO3r. B OmHOM BOIIIOLIEHMM pak TNPEACTaBiIsAeT COOOM MeTacTaTHYeCKHil

KOJIOPEKTAJIbHBIN paK ¢ METaCTa3suPOBAHUEM B I'OJIOBHON MO3T. B OOHOM BOILUIOIIEHHH PaK
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npeacTaBisieT  coOOH  MeTacTaTW4eCKMH ~ HEMENKOKJIETOYHBI  pak  JIETKOro €
METaCTa3UPOBAHUEM B TI'OJIOBHOH MO3r. B OZHOM BOIUIOIIEHMH pak MPencTaBiseT cOoOOil
METaCTaTUYECKUNM paK SIMYHUKOB C METAacTa3supOBaHUEM B TOJIOBHOM MO3r. B omHoM
BOIUIOIEHUH pPAaK TpPeacTaBisieT coOOi MeTacTaTHYeCKUH pak IIUTOBHIHOHN JKene3bl ¢
METacTa3upOBaHMEM B TOJIOBHOH MO3T. B OJHOM BOIUIOIIEHWH pak MpencTaBisieT coOoM
HEeMpOoOIacCTOMy C METacTa3MpPOBAaHHUEM B TOJIOBHOHW MO3T, U CIOCOO BKIIFOYAET BBEIEHUE
coenunenust gopmynsl I, ¢opmyner I-A, dopmyner I, dpopmyner III, dopmynsr IV wmm
¢dopmynbl V uin ero papmaneBTUYeCKu mpuemMiieMon coin. B 0oHOM BOMIIOLIEHUN CyOBEKT
paHee Mojydal ApYyrod BHJ IPOTHBOOMYXOJEBOTO JIEUEHMs], HAlpUMep XUPYPrudeckoe
BMEIIATEIbCTBO (HAPUMEP IO MEHBINEH Mepe HYaCTHYHYI0 DPE3EKLHI0 OIyXOJH), H/HIH
JYYEBYIO TEPAIUIO, W/MIIH JICYEHHE MPOTHUBOOIYXOJEBbIM areHTOM. B OHOM BOILIOLIEHHH
CyOBEKT CTaJl HEBOCIIPHMMYHBBIM K YKA3aHHOMY MPEALIECTBYIOIIEMY JIEYeHHIO. B onHOM
BOILIOLIEHUH CyObekTa Jedar coenuHeHneM ¢opmyisl I, ¢opmynsr I-A, dopmynsr 11,
dbopmyel 11, popmymer IV umu popmynsr V umu ero papManeBTHYECKU MPUEMIIEMON COJTBEO
B KOMOMHALIMK C APYTHUM BHIOM MPOTHBOOIYXOJIEBOTO JICUEHHS, HAPUMEP XUPYPTHIECKIM
BMEIIATEIbCTBOM (HAaIpUMeEp 1O MEHbIIeH Mepe YaCTUYHOH pe3eKILUel OINMyXOJH), W/HUiH
Jy4€BOH Tepanuel, u/uim Je4eHneM MPOTHBOOYXOJIEBBIM areHTOM.

Taxoke 3mech nmpennoxKeHbl cocoObl HHIMOMPOBAHUS METaCTa3MPOBAHUS § CYOBEKTa,
HY’KJIQIOLIErocsl B 3TOM, BKJIIOYAIOLINE BBeJEHHE CyOBEKTy TepaneBTU4deckd 3((peKTUBHOrO
KoJuecTBa coenrHeHust popmysl I, popmynst I-A, dopmyaner 11, popmyast 111, popmyner IV
win Gopmyasl V min ero (apMarleBTUUeCKH NPHEMIEMON COJMHM WM COAEpIKalled ero
(apManeBTHYECKON KOMIIO3ULIMH. B HEKOTOPBIX BOIUIOMICHUSIX coenuHeHue (opmybl I,
dopmynbr I-A, dopmyner I, dopmynsr III, dopmynsr IV wnmum dopmynsr V wmmu ero
(dapManeBTUYECKH TPUEMJIEMYIO COJIb HCIOJB3YIOT B KOMOWHALMK C JPYTHM BHIOM
MPOTHUBOOITYXOJIEBOTO JIEYCHHUs], HATPUMEP XUPYPTUUECKHM BMEIIATENIbCTBOM (HAIPUMEp IO
MEHbLIEH Mepe YaCTHYHOW pe3eKLUel OMyXOJH), W/WIH Jy4eBOH Tepanuen, U/ uin JIeueHueM
NPOTUBOOIYXOJIEBBIM areHTOM. B  OZHOM BOIUIOLIEHMH paK MpeAcTaBisieT CcoOoit
METaCTaTUYECKUN paK C METAaCTa3MPOBAaHMEM B IOJIOBHOM MO3T. B OHOM BOIIOIIEHUM pak
NpEeACTaBIsIET COOO METACTATHUECKYIO METAHOMY C METACTa3UPOBAHHEM B TOJIOBHOM Mo3T. B
OHOM BOIUIOIIEHHWH paK TNPENCTaBIsAeT COOOH METacTaTUUECKUH KOJIOPEKTANBHBIA pak C
METaCTa3UPOBAHUEM B T'OJIOBHOH MO3r. B OZHOM BOIUIOIIEHWH pak TMPencTaBisieT CcOOOM
METAaCTaTUYECKUI HEMEJKOKJIETOUHBII paK JIErKOro ¢ METacTa3upOBaHUEM B TOJIOBHOW MO3T.

B opgHOM BOIUIOLIEHWH pak TMPencTaBisieT COOOM MeTacCTaTHUeCKHd pak SUYHUKOB C
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METaCTa3UPOBAHUEM B TI'OJIOBHOH MO3r. B OZHOM BOIUIOIIEHMH pak TMPencTaBisieT CcOOOi
METACTaTUYECKUN PaK LIUTOBUAHOMN JKEJIE3bl C METACTA3UPOBAHUEM B F'OJIOBHOM MO3T. B onHOM
BOIUJIOLIEHUU paK MpPENCTaBlsseT coOON HeWpoONacTOMy C METacTa3upOBAHUEM B T'OJIOBHOM
mo3r. B ogHOM BoOIUIOmEHMN CYOBEKT paHee Moiy4aja APYrod BUI MPOTHBOOIYXOJEBOTO
JICYCHUs, HANpUMEP XHUPYPrUYeCKOe BMELIATeIbCTBO (HAIIpUMEp MO MeHbLIeH Mepe
YaCTHYHYI0  PE3eKLMI0  OMyXOJH), W/WIM JIY4eBYI0 TEpamnui, W/WIH  JIeYeHue
MPOTHUBOOIYXOJIEBBIM areHTOM. B OZHOM BOIUIOMIEHHH CYOBEKT CTaJl HEBOCIIPHUMYHBBIM K
YKa3aHHOMY TPENIIECTBYIOIEMY JICUEHHIO. B OIHOM BOIUIOLIEHWH CyOBeKTa Jiedar
coenunenueM ¢opmynsl [, popmyner I-A, dopmynst I, dopmynsr I, dopmyner IV wnm
¢dopmybl V uin ero papManeBTHYECKH PUEMIIEMOH COTbI0 B KOMOMHALIMH C APYTUM BHIOM
MPOTHUBOOITYXOJIEBOTO JICYEHHUSI, HATPUMEP XHUPYPTUIECKIM BMEIIATENbCTBOM (HAIIPUMED 10
MEHBLIEH Mepe YaCTHYHOW PEe3eKLUeH OMyXOJyn), W/WIN JTy4eBOH Tepanuel, W/ uin JIedeHueM
JOTOJHUTEIBHBIM MTPOTHBOOIYXOJIEBbIM areHTOM. B OTHOM BOIUIOLIEHUH TOTIOJHUTENbHAS
IPOTHUBOOITYXOJIEBAsl TEPANusl MPEACTABIsIET COOOH NMPOTHBOOMYXOJIEBbIH areHT. B omHOM
BOILJIOLIEHNH JTOTIOJHUTENbHBIA MPOTUBOOITYXOJIEBBIN areHT BbiOpaH u3 uarunouropos MEK,
unruouropos BRAF, uaruduropos EGFR, nnrnburopos HER2 w/mnu HER3, uaruburopos
Ax1, narn6uropos PI3K, unruduropos SOS1, HHrHOUTOPOB NMyTH CUTHAJIBHON TPAHCAYKLINH,
UHTHOUTOPOB ~ MMMYHHBIX ~ KOHTPOJBHBIX  TOYEK, MOAYJATOPOB IYyTH  aIONTO3a,
LIUTOTOKCUYECKUX X UMHOTEPANIEBTHUECKUX CPENICTB, TEPATIEBTUYECKUX CPEACTB, HAIIPABJIEHHO
BO3/IEHCTBYIOIIMX HA AaHTMOTE€HE3, U areHTOB, HAIIPABJIECHHO BO3AEHCTBYIOLINX HA UMMYHHYIO
cucreMy. B 01HOM BOIUIOIIEHNH AOTIOJHUTEIbHBIA IPOTUBOONYXOJIEBBIN ar€HT MPECTABIISET
coboii marudburop MEK. B omnom Bomutomenun unruOutop MEK mnpencraensier coboit
OMHUMETHHUO, TpaMeTUHHO, KOOMMETHHHO WK X (apMalleBTUYECKH TpueMiieMble conu. B
ongHoM Bommiomennn uHruomrop MEK mnpencrasnser coOoil OMHMMETHHMO WM €ro
(apMareBTUYECKH TPHEMIIEMYIO COJIb.

Hcnonp30BaHHBIN 3716Ch TEPMUH «JICUEHHE METACTA3UPOBAHUS» O3HAYAET COKPALICHNE
pasmepa, CHH)KEHUE MPOrPEeCCHPOBAHUS W/WIIM JATBHEHIIIEro pacripOCTPAHEHHsI OHOTO HIIH
Oonee MeTacTas3oB.

Taxoke 31ech pennoXKeHbl crnocoObl MHIUONPOBAHNS METACTa3UPOBAHUA Y CYOBEKTA,
HY>KIAIOIIETOCs B 3TOM, BKITIOUAIOIINE BBEACHHE CYOBEKTY TeparneBTHYeCKd 3(p(HEeKTHBHOTO
KondecTBa coequHeHns Gopmydel I, popmyier I-A, popmyaer I, popmyast 111, popmymer IV
wi Gopmynel V uimm ero QapMareBTHYeCKH NPUEMIIEMON CONM WM COAepiKaleill ero

dapmanieBTUYeCKOH KOMMO3ULMH. B HEKOTOPBIX BOIUIOIIEHUSAX coequHeHue (Gopmynsl I,
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dopmynsr I-A, ¢dopmyner II, popmynsr LI, popmynsr IV wmnu ¢opmynsr V umm ero
dapManeBTUYECKH TNPUEMJIEMYIO COJIb HCHOJB3YIOT B KOMOMHALMU C JAPYTHM BHIOM
IPOTHUBOOITYXOJIEBOTO JIEYEHUs], HAIIPUMEP XUPYPIUYECKHM BMEIIATENbCTBOM (HAIIPUMED I10
MEHbIIEH Mepe YaCTUYHOW pe3eKIMeil OMyXoJun), U/WIK JIy4eBOH Teparuei, Wi Je4eHueM
IPOTUBOONYXOJIEBbIM areHToOM. B  OfHOM BOMJIOINEHMM pak MpeAcTaBisieT CcoOOoM
METaCTaTUYECKUN paKk C METAaCTa3MpPOBAHMEM B I'OJIOBHON MO3r. B OJHOM BOIJIOLIEHHM pak
npeAcTaBysieT COOOH METaCTATHUECKYI0 METAHOMY C METaCTa3upOBaHHEM B FOJIOBHOI MO3T. B
OTHOM BOIUIOIICHHUU paK TMPENCTaBIsAeT COOOH METacTaTUUECKUH KOJIOPEKTANBHBIA pakK C
METaCTa3UPOBAHUEM B T'OJIOBHOH MO3Tr. B OZHOM BOIUIOIIEHWH pak MPENCTaBisieT COOOM
METACTaTUYECKUN HEMEIKOKJIETOUHBIN paK JIETKOro ¢ METaCTa3UPOBAHUEM B FOJIOBHON MO3T.
B opHOM BOIUIOIIEHMHM pakK TPENCTaBIAET COOOH METAaCTaTUYEeCKHH paK SIMYHUKOB C
METaCTa3UPOBAHUEM B T'OJIOBHOH MO3r. B OZHOM BOIUIOIIEHWH pak TMPEnCTaBisieT COOOi
METaCTaTUYECKUN PaK LIMTOBUAHOM JKEJIE3bl C METACTA3UPOBAHMEM B FOJIOBHON MO3T. B omHOM
BOILJIOLICHWH paK MPENCTaBISET COOOH HEHpoONacTOMy C METacTa3MpPOBAHHUEM B T'OJIOBHOM
Mo3r. B ogHOM BomomeHnn cyOBEKT paHee Moiydan APYrod BHA MPOTHBOOIYXOJIEBOTO
JEYeHHs, HANpUMep XHUPYPrHYecKoe BMEINATeNbCTBO (HAmpuUMep 10 MEHbIIeH Mepe
YaCTUYHYI0  PE3EeKIMI0  OMYyXOJH), W/WIM JIy4eBYI0 Tepamuioo, WHWIH JIeYeHUe
IPOTHUBOOITYXOJIEBBIM areHTOM. B OIHOM BOIUIOLIEHNH CYOBEKT CTaJl HEBOCIIPUMMYHBBIM K
YKa3aHHOMY MpENUIECTBYIOIEMY JieueHHI0. B onHOM BomjoOmeHnun CyObekTa Jedar
coenuHenueM (opmynsl I, Gopmynsr [-A, ¢opmynsr I, ¢opmyner III, dopmynsr IV nmm
dopmyael V uim ero ¢papMarieBTHUECKU PUEMIIEMOIT COJTbI0 B KOMOMHALIMY C APYTHM BHIOM
MPOTUBOOIYXOJIEBOTO JICYSHHUs, HAIPUMEP XHUPYPTUIECKIM BMEIIATENIbCTBOM (HAIPUMEp IO
MEHbLIEH Mepe YaCTHUHOW pe3eKLUeil OMyXOJH), W/WIH Jy4eBOH Tepanmuen, U/ uin JiedueHuem
IIPOTUBOOIYXOJIEBBIM areHTOM. B OIHOM BOIUIOLIEHMH NPOTUBOOMNYXOJIEBAasl Tepanus
npencTaBisieT  coOOW  MPOTUBOOMYXOJIEBBIA  areHT. B OOHOM  BOIUIOLIEHUH
NPOTUBOOIYXOJIeBbI areHT BbiOpaH u3 wuHruouropos MEK, wunrnoutopos BRAF,
unruouropos EGFR, uarundutopos HER2 w/mnu HER3, unruburopo Ax1, uHruOouropos
PI3K, maruburopos SOS1, MHrHOMTOPOB NMYyTH CHTHAJBHOW TPAHCAYKLUH, WHTHOMTOPOB
UMMYHHBIX KOHTPOJIBHBIX TOY€K, MOAYJATOPOB MNYTH arfoITo3a, LUTOTOKCHYECKHX
XUMHOTEPANEBTUYECKUX CPEACTB, TEPANIEBTUYECKUX CPEICTB, HAIIPABJICHHO BO3AEHCTBYOLINX
HA aHT'MOT€HE3, U areHTOB, HAIPABJICHHO BO3JEHCTBYIOIUX HA UMMYHHYIO cCUcTeMy. B oqHOM
BOILJIOLIEHUH MPOTHBOOIYXOJEBBIH areHT npencrasiser codol naruourop MEK. B onnom

Boriomennn  uHruourop MEK  npencraBnser coboit  OMHMMETHHHMO, TpaMeTHHHO,
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KOOMMeTUHHO WM uX (papMalUeBTUYECKU TpHEeMJIeMble COJIM. B OZHOM BOIUIOLICHUH
unruoburop MEK mpencrasnsier coOoli OuHuMETHHHO WM ero  (¢apMaleBTHYECKH
IPUEMJIEMYIO COJIb.

Hcnonb30BaHHBIA 371€Chb TEPMUH «HUHTHOMPOBAHME METACTA3UPOBAHMS» O3HAYAET
CHIDKEHUE BOSHUKHOBEHHUSI (MJIM TIOBTOPHOIO BOSHUKHOBEHHST) OTHOTO MK O0JIee MEeTacTas3os.,
npeaynpexaeHre BO3HUKHOBEHUsl (MJIM TIOBTOPHOTO BO3HHUKHOBEHUS) OIHOTO WJIHM OoJjiee
METaCTa30B WM CHIDKEHHE PACIIPOCTPAHEHUST OJJHOTO WK O0Jiee MEeTacTas3oB.

Taxke mnpemokeHbl CrMOCOObI CHIKEHHMsS PHUCKA PA3BUTUSL OOHOTO WM OoJjiee
METACTa30B WJIM OJHOTO HJIM OoJiee TOMOJHUTEIBHBIX METACTa30B y CyOBEKTa, MMEIOLIEro
BRAF-accounupoBaHHbIA pak, BKIIOYAOMINE: OTOOpP, BBIABICHHE WM AHArHOCTUPOBAHHE
cyObekta kak wumeromero BRAF-acconmmpoBaHHBIM pak, M BBEICHHE TEPANEBTHYECKH
3¢ dexTUBHOrO KommdecTBa coenuHeHus ¢popmyiel I, popmyst I-A, Gopmynsr 11, popmyer
I, dopmyast IV umu hopmynsl V win ero gpapmaneBTUYECKH MPUEMIIEMON COTH CYOBEKTY,
OTOOpPaHHOMY, BBISIBJIGHHOMY WM JHarHOCTUPOBAaHHOMY kKak wumerommnii  BRAF-
aCCOLIMMPOBAHHBIN pak. Tak:ke MpenioxKeHbl CIOCOOBI CHIKEHHS PUCKA Pa3BUTHSI OJJHOTO I
Oomee MeTacTa3oB WJIM OIHOTO MM 0OOJee IOIONHHUTEIbHBIX METacTa3oB y CyObeKTa,
umeromero BRAF-acconmupoBaHHbI  pak, BKIIOYAKOIINE BBEAEHUE TepaneBTHUECKU
s¢pexTuBHOrO KonuuecTsa coenuHeHus ¢popmydel I, popmynst I-A, Gopmynsr II, popmysel
1, popmyast IV unu hopmyiel V uimu ero ¢papMaleBTHUECKH MPUEMIIEMON COJIU CyOBEKTY,
umeromemy BRAF-accormumpoBannbiii pak. CHIDKeHHnEe pHCKa pa3BUTHS OJHOTO WM Ooiee
METacTa30B WJIM OJHOTO WM Oojiee NOIMOJHUTENbHBIX METacTa30B y CyOBeKTa, UMEIOLEero
BRAF-accounupoBaHHbIH pak, MOKET ObITb COMOCTABJICHO C PHCKOM PA3BHUTHSI OJHOTO WIIH
Oonee MeTacTa3oB WM ONHOTO MJIM OOjee NOMOJHUTENbHBIX METAacTa30B y cyObekTa 10
JEYSHHsT WU COIMOCTaBJICEHO C CYOBEKTOM WM TOMYJSINHeH CyOBeKTOB, HMEFOIINX
aHAJOTMYHBIM winu Takou ke Bung BRAF-accoummpoBaHHOrO paka, KOTOpbIE HE MOJydau
JIeUeHUs WIN MOJy4alu Apyroe JedeHue.

®dpaza «PUCK Pa3BUTH OAHOTO WM OOJiee METAcTa30B» O3HAYAET PUCK TOTO, YTO Y
cyObekTa Wi CcyOBeKTa, MMEIOLIErO IMEPBHYHYIO OIyXOJb, PA30BBETCS JIOTOJHUTENbHAS
OMyXOJib (HAIpUMep COJIMIHAS OMyXOJb) B MECTE, OTHAJCHHOM OT NEPBUYHON OMyXOJIH Y
cyObekTa mim CyOBeKTa B TEUEHHE 3aJaHHOTO TIEpHOia BPEMEHH, IPH STOM JOTIOJHUTENIbHAS
OIyXOJIb COAEPKUT TaKHE K€ PAKOBBbIE KJIETKH, KaK U MEPBUYHAs OMyXOJb, WJIN CXOJHBIE C
HUMH. 371€Ch OMUCAHBI CIOCOOBI CHIKEHUSI PUCKA PAa3BUTHS OIHOTO MM OOJiee METacTa3oB y

CyOBeKTa WIN y CyOBeKTa, HMEIOIIEro pax.
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®dpaza «pHUCK pa3BUTHUS JOMOJHUTEIbHBIX METACTA30B» O3HAYAET PUCK TOTO, YTO Y
cyObekTa MM y CyObeKTa, MMEIOLIero NepBUYHYI0 OMyXOJb U OAHY WM Oojee 4eM OnHY
JOTMOJTHUTEIIBHYIO OIyXO0JIb B MECTaX, OTAAJEHHBIX OT MEPBUYHON OMyXoiu (rne OfHa WIIH
Oonee yeM OfHA JOMOJHUTENBbHAS ONYXOJb CONEPXKHUT TaKHE K& PAKOBbIE KIETKH, KaK M
NepBUYHAsl ONyXOJb, WM CXOIOHbIE C HHMMH), Pa3OBbETCS OAHA MM Oojiee YeM OfaHa
JOTOJIHUTEJIbHASL OMyXOJib, OTHAJIEHHAs OT TMEePBUYHON OMYyXOJH, /i€ IOMOJHUTEIbHbIE
OIYyXOJIM COAEPIKAT TaKHE K€ PAKOBBbIC KJIETKH, KaK W MEePBUYHAS OMyXOJIb, HJIH CXOIHBIE C
HUMH. CriocoObI CHIDKEHHS PUCKA Pa3BUTHS JOMOJHUTEIbHBIX METACTa30B OMHICAHBI 371€Ch.

Taxke 3pmece mnpemioxken crnocod Jjedernns BRAF-accorumpoBanHO# —omyxony,
meractazuposanusi BRAF-accounnpoBaHHOH OIMyXOJTH WIIM UX KOMOMHALIUH Y HY KA IETOCsT
B 3TOM CyOBbeKTa, BKJIIOUAKOLINNA BBEJEHHE CYOBeKTy coequHeHus popmydsl I, popmyner I-A,
dopmyner I, dopmynsr I, dopmynsr IV wnmu dopmynsl V unu ero ¢dapmManeBTHUECKU
npueMIIeMoi coni. B omHOM BOIUIOIEHNH CYOBEKT UMEET 110 MEHbLIEH Mepe OIMH METacTas
WU TTOZIBEPIKEH PHCKY Pa3BUTHS 10 MEHBIIEH Mepe OTHOTrO MeTacTa3a. B 0JJHOM BOIUIOIIEHUH
cyOBEKT MMeeT 10 MEeHbLIeH Mepe OMH MeTacTas. B 0THOM BOILIOIIEHNH CYOBEKT MOBEPIKEH
PHCKY pa3BHUTHsSI 1O MEHbLIEH Mepe OJHOro Meractasa. B OmHOM BOIUIOIEHUH CYyOBEKT
NOJBEPKEH PUCKY Pa3BUTHUS IO MEHbLIEH Mepe OJHOIO METacTas3a, I7le YKa3aHHBIH CyOBEeKT
UMEEeT PaK, BHIOPAHHBIM U3 MEJIAHOMBI, KOJOPEKTAJIBbHOIO paka, paka IUTOBUAHON JKeJe3bl,
HEMEJIKOKJIETOYHOTO paka JIETKOro WIM paka SMYHUKOB. B OMHOM BOIUIOLIEHUH pak
npexcrasisier codol pak ¢ HammuumeMm mytaumn BRAF 1 xnacca (mampumep BRAF V600-
MyTaHTHBIN pak, HanpuMmep pak ¢ HamuuueMm mytauuu BRAF V60OE u/umun BRAF V600K). B
OJTHOM BOIUIOILIEHUH PaK MpeAcTaBiisieT coboi pak ¢ Hanmudyuem mytanuu BRAF 11 kmacca
(mampumep wmytammn G469A wim Bapuanta crutadicuara  BRAF V600E). B opnHom
BOILJIOLIEHNU CYOBEKT paHee Moydaj Ipyroil BUI MPOTHBOOIYXOJIEBOTO JICUEHHsI, HAIPUMED
XUPYPTUYECKOE BMELIATENbCTBO (HANMpUMEp IO MEHbINEH Mepe YaCTUYHYH) PEe3EKIIHIO
OIYXOJIN), ¥/VJTH JIYYEBYIO TEPATIHIO, W/WIIN JIeYeHHE MTPOTHBOOMYX OJIEBBIM areHToM. B onHOM
BOILJIOLIEHNH CYOBEKT CTaJ HEBOCTIPUMIMYHUBBIM K YKa3aHHOMY NPEALIECTBYIOIEMY JICUESHHIO.
B oxgHOM BOMIIOIIEHNN CYOBEKT MONyHaeT JieueHue coenuneHneM Gopmysl 1, popmyasr [-A,
dopmyner I, dopmynsr I, dopmynsr IV wmu dopmynsl V unu ero ¢dapmaneBTHYECKU
NPUEMJIEMON COJII0O B KOMOWHALMM C APYTUM BHIOM IPOTHUBOOITYXOJIEBOTO JICUEHHUS,
HaNpUMep XUPYPTHYECKUM BMEIIATENbCTBOM (HANMpPUMeEp IO MEHbIIeH Mepe YaCTUYHOM
pe3eKuel OMyXxOJH), W/WIM JIy4eBOW Tepamuei, W/Wiu JieueHHEM IPOTHUBOOIYXOJIEBBIM

areHToM. B OZHOM BOIUIOLIEHWH MPOTHBOOIYXOJEBasi Tepanus MPeNCTaBsieT CoOOU
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IPOTHUBOOIYXOJIEBBIN areHT, BeIOpaHHbBIH U3 uHruouropoB MEK, wunruOutopo BRAF,
uHruoburopos EGFR, uaruburopos SOS1, unruduropos HER2 w/unmmn HER3, uaruburopos

Ax1, unruburopoB PI3K, MHruOMTOpPOB NyTH CHUrHAJBHONW TPAHCAYKIHUH, HWHTHOMTOPOB

>
UMMYHHBIX ~KOHTPOJIbHBIX TOY€K, MOAYJATOPOB TMYTH aIloNTo3a, LHUTOTOKCHYECKUX
XUMHOTEPANEeBTUYECKUX CPEACTB, TEPANEBTUUECKUX CPEACTB, HAIIPABIEHHO BO3AEHCTBYIOLINX
Ha AHT'MOT€HE3, M ar€HTOB, HATPABJICHHO BO3ACHCTBYIOLUINX HA MMMYHHYIO cucTteMy. B onHOM
BOILJIOLIEHUH MPOTHBOOIMYXOJIEBBIH areHT npencrasiser codort muruoutop MEK. B onnom
Boriomennn  uHruoutop MEK  npencraBmser coboit  OMHMMETHHHO, TpaMeTHHHO,
KOOMMeTHHHO WM uX (apMalneBTUYECKU TpHEeMJIeMble COJNM. B OZHOM BOILJIOLICHUH
uaruoburop MEK mnpencrasnsier coOoli OuHuMeTHHHO WM ero (QapMaleBTHYECKH
NPUEMIIEMYIO COJIb.

B HEKOTOpBIX BOIJIOMIEHUSX CYOBEKTY BBOIST OIUH MM OOJiee YeM OIUH areHT AJIs
YMEHbIIeHUsT NoO0O4YHBbIX 3((eKkToB sedeHus (HampuMep OAMH WM Oojee YeM OIUH
KOPTUKOCTEPOU, AHTArOHUCT CEPOTOHWHA, aHTaroHucT nodamuna, wuHruOutop NK-1,
KaHHAOWHOWA, TPAaHKBWIN3ATOp (HAMpUMeEp JiopasemnaM WM JHa3ernaM), aHTUOHOTHK,
POTUBOTPHUOKOBOE CPENICTBO, KOJOHUECTUMYJIMPYIOLIUI (haKTOp, Ipenapar xeje3a, IPOKPHUT,
5n03THH anb(da, mapO3mo3THH anb(a, NPOTUBOPBOTHOE cpenacTtBo, nuyperux, HIIBII
(HecTepoUIHBI  NPOTHUBOBOCHAJIUTENbHBI  Mperapar),  aHAJIbIeTHK,  METOTPEKCaT,
AHTUINYPETHUK, TPOOHOTHK, Mpenapar AJisi HOPMaIU3aLHH apTEPUATbHOTO IaBJICHUS, CPEACTBO
IPOTHUB TOLTHOTBHI, CIAOUTEBHOE CPEICTBO U TaK Jaee).

B omnom Bomnmomenun BRAF-accommmupoBaHHasi OMyXosib TNPENCTaBIseT COOOM
IOOpOKAUECTBEHHYIO OIyX0Jib, U coeauHenue ¢opmynbl I, dopmynsr 1-A, dopmynsr 11,
dopmyst 111, popmyner IV unu opmynsl V uinn ero papmManeBTH4eCKd IPUEMIIEMYIO COJTb
MOYKHO HCIIOJIb30BaTh OTAENbHO WJIM B KOMOMHALIMK ¢ OJHOW MM OoJjiee 4eM OIHOHN Ipyroi
dbopMoii Tepanuu ISt ieueHust CyObeKTa ¢ T0OPOKAaYeCTBEHHOH OMyXOJIBIO.

B HekoTophIX BOIUIOMEHUsX cyObekT umeer onyxonb LITHC, u eMy BBOIAT OAMH MK
Oosee YeM OIMH areHT AJist O0JIErYeHUs] OTHOTO WK O0Jiee YeM OTHOTO CUMITTOMA, CBSI3aHHOTO
¢ onyxonbto LIHC, BkimoOuas cymopord, TOIIHOTY, TOJIOBHbIE OOJIM, HEYETKOCTh 3PEHUs,
MIOTEPIO 3PEHMUS, TOTEPI0 PABHOBECHS], HI3MEHEHHUSI B MEJIKOH MOTOPHKE M COHJIMBOCTD, HO HE
orpaHUYMBasCh UMH. [IpIMepsI TAaKUX areHTOB AJIs1 00JIETYEHUS OTHOTO HITH O0JIee YeM OTHOTO
cuMmnToMa,  cBsisaHHoro ¢ omyxoieto  IIHC,  BkmOYarOT ~ KOPTHUKOCTEPOUIHL,

MIPOTHUBOCYIOPOKHBIE Tpenapathl (HampuMep KaHHAOWUAWOJ, rabaneHTHH Win nperadaiiiH),



143

obesbomuBaroune cpencrsa (mampumep HIIBII, aumerammHOodeH) W Cpeacrsa MpPOTHB
TOLITHOTBL

Taxke npennoskeH crnocod MHrHOMpoBaHMA akTUBHOCTH KuHa3bl BRAF B kierke
MJIEKOITUTAIOIIErO, BKJIIOYAIOIIMN TNPHBEICHHE KJIETKH B KOHTakT € 3((eKTUBHBIM
KOJIUeCTBOM coenuHeHust popmyiel I, hopmyast I-A, dopmyast I, opmynst 111, popmynsl
IV wiu dopmynasl V wiu ero (apmManeBTHYECKH TMpUEMJIEMON coid. B  HEKOTOpbIX
BOILJIOLICHUSIX TPUBEACHUE B KOHTAKT MPOHCXOIWT in Vitro. B HEKOTOPBIX BOIUIOLICHHUSX
NPUBEACHHUE B KOHTAKT MPOUCXOIUT iN Vivo. B HEKOTOPBIX BOIUIOIIEHHSX MPHUBEIEHHE B
KOHTaKT TPOUCXOAUT i1 Vivo, KOrAa Croco0 BKIOYAET BBENEHHE TEPANeBTUYECCKH
3¢ dexTuBHOrO KoMm4ecTBa coenuHeHust Gopmyel I, popmyner I-A, Gopmynsr 11, popmyer
I, dopmyast IV unu hopmynsl V win ero gapmaneBTUYECKH MPUEMIIEMON COTH CYOBEKTY,
UMEIOIIeMY KJIETKY, O0JIaaro Iy akTHBHOCTHIO KuHa3bl BRAF. B HEKOTOPBIX BOIJIOMIEHHSIX
KJIETKA MPEACTABIsIET COOON PAaKOBYIO KJIETKY. B HEKOTOPBIX BOIUIOIIEHHSIX PAKOBasi KJIETKA
npencTaBisier cobol JroOoM pak, KOTOPBIH OMHCAaH 37eCh. B HEKOTOPBIX BOILUIOLIECHHSIX
pakoBasi kierka mnpencraBiusier coboii BRAF-accoumnpoBaHHYHO pakoByr KieTky. B
HEKOTOPBIX BOIUIOIIEHHSX KJIETKA MPEACTABISET COOOH KJIETKY TOJIOBHOIO MO3ra (Harmpumep
HEMPOHAIBHYIO KJIETKY WM TNIHANBHYIO KIIETKY).

Hcnonp30BaHHBIN 371€Ch TEPMHUH (IIPUBEIEHUE B KOHTAKT» OTHOCHUTCS K CBEIECHHUIO
BOEIMHO YKa3aHHBIX KOMIIOHEHTOB B CHUCTE€ME /M Vilro unm B cucteme in vivo. Hanpuwmep,
«mpuBeAeHne B KOHTAakT» KuHa3bl BRAF ¢ coennHeHnem, nNpeanokeHHbIM 34€Ch, BKIIOUYAET
NpUBEIeHUE KIIETKH, cofepkalieil kuHazy BRAF, B kOHTakT ¢ coeanHeHneM, peaoKeHHbIM
3e€Ch, a TaKXKe, HAMpUMep, BBEACHUE COENUHEHMs, MPEAJIOKEHHOro 3/ech, B oOpaser,
COJIep>KaIMi KJIETOUHBIN WM OYMILEHHBIN npernapar, coaepsxamuii kuHasy BRAF.

Taxoke 31ech npemIokeH crnocod MHruOMPOBAHUS KJIETOYHOH nponudepanuu in vifro
WU i1 ViVOo, BKIIIOYAIOIIUN NMPUBEIEHUE KIETKU B KOHTAKT C TeparneBTHYecKH 3(pPeKTHBHBIM
KOJIM4ecTBOM coenuHeHust popmydsl I, popmynsr I-A, opmyast 11, popmynst 111, popmysl
IV unmu dopmynsl V mwnu ero dpapMaleBTHUECKH MPUEMIIEMON COJM WM COAEpIKALIeH ero
(dapmManeBTUIECKON KOMITO3ULIMH, KaK ONPENENIEHO 31€Ch.

Hcnonp30BaHHBI 3/1€Ch TEPMHH «TEPareBTUYECKH J(PPEKTUBHOE KOJIUIECTBO»
COEAMHEHUs], ero (hapMaleBTHYECKOH KOMIO3ULIUHI HITH €T0 (PapMaleBTHUECKOH KOMOMHALINH
NPEACTaBIsIET COOOM KOJMYECTBO, AOCTATOYHOE ISl HOCTHKEHMSI KaKOro-JIH0O OIHOTO HIIH
Oomee dYeM OFHOrO TOJNE3HOTO WJIM JKEJNATENbHOrO  pe3yibrara. Yro  Kacaercs

HpO(I)I/IJ'IaKTI/ILIeCKOFO NPUMCHCHUA, MOJIC3HBIC WM KEJIATCIIbHBIC PE3YJIbTAThl BKJIHOYANOT
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UCKIIFOUEHHe WM CHIDKEHHE pHUCKA, YMEHbIIEHHWE TSDKECTH WM 3aJepiKKy Hadaja
3a00seBaHs1, BKIIIOYasi OMOXUMHUYECKHE, TUCTOJIOTHYECKHE W/HITH MTOBECHYECKUE CUMIITOMBI
3a00NeBaHMs, €ro OCJIOKHEHMH M MPOMEXYTOYHBIX MATOJOTHYECKUX (PEHOTHUIIOB,
NPUCYTCTBYIOIIMX BO BpeMsl pa3BUTUs 3a0ojeBaHus. YUTO KacaeTcsi TepameBTUYECKOro
NPUMEHEHMs, TIOJIe3HbIE WJIM JKENaTeNIbHble pe3yJbTaThl BKJIIOYAIOT — OOecredeHue
TeparneBTHUeCKoro 3¢ ¢ekxra, KOTOPBI MOKET BKJIIOYATh COKpAIleHHe pa3Mepa OIMyXOJiH,
UHrHOUpOBaHHe (HampuMmep 3aMelsieHHe [0 HEKOTOPOW CTENeHH, MPEATNIOYTHTEIbHO
OCTaHOBKY) TMPOTPECCUPOBAHUSI OMyXOJIM, HHHMOMpOBaHHE (HAmpUMep 3aMelieHHe [0
HEKOTOPO# CTeMeHH, MPEANOYTHTENbHO OCTAHOBKY) pOCTa OMYyXOJH, HWHCHOHUpPOBaHHE
(HampuMep 3aMeIeHHe 1O HEKOTOPOU CTEMeHH, MPEANOYTHTEIbHO OCTAHOBKY ) HHBA3UBHOCTH
ONMyXOJMW W/WIM WHrHOMpoBaHWE (HampuUMep 3aMeJIieHHe 10 HEKOTOPOH CTeNeHH,
NPEANOYTUTENIHO OCTAHOBKY) MeTacTa3upoBaHusi onyxoju. CHeruanucT MOHUMAET, YTO
NPOTPECCUPOBAHUE OMyXOJH Y CYOBEKTOB-JIOACH MOKET ObITh OMPEAESeHO Pa3IHYHBIMU
cniocobamu. Hampumep, pasmep OMyXOJiH, PACIHOJIOKEHHOW OJIM3KO K KOXKE, MOXKET OBITh
OIpeesieH MyTeM HM3MEPeHUs! IMUPUHbI M TIYOHWHBI OMyXOJHM LUPKYJIEM C MOCISAYIOLINM
BBIYHCIIEHHEM 00beMa OMyXoyid. MeHee AOCTYIHbIe OMyXOJH, TAKHe KaK paK JIETKOro M pak
ITHC, MoryT ObITh U3MEPEHbI Ha N300PAKEHHSIX, TIONTYUYSHHBIX TyTEeM CKAHUPOBAHHS METOZIOM
MarHuTHO-pe3oHaHcHON Busyanmsamuu (MPB). Onyxomm ITHC, Ttakme kak omyxomu
TOJIOBHOTO MO3ra, MOTYT ObITh U3MEpeHbl MyTeM KoMOnHupoBanusi MPB-ckanupoBanus u
IyTeM MOHUTOPHHIa HEBPOJIOTMUECKUX MOKa3aTesiei. POCT OmyX oy rooBHOro Mo3ra 00BbIMHO
CBSI3aH CO CHIJKEHHEM HEeBPOJIOTHMYECKHUX IoKasarenel. OOecriedeHue TeparneBTUYeCKOro
sddekra Takke BKIOYAET MPOIJIEHHE BbDKHBAEMOCTH CYOBEKTa CBEPX OXKHUIAAEMOW MpH
OTCYTCTBUH JIEYeHHUs] W/WiM OOJIerdeHue 1O HEKOTOPOH cTermeHH (WU MPernoYTHTEIbHO
yCTpaHEeHHe) OMHOTO HITH OoJiee YeM OTHOTO MPHU3HAKA MM CUMIITOMA, CBSI3aHHOTO C pakom. B
OTHOM BOIUIOIIEHHH JIeYeHUEe CyObEeKTa COCTUHEHHEeM MM KOMOWHAIMEH Mo M300peTeHHIO
NPOJIEBAET BIXKUBAEMOCTDb CBEPX OKHIAEMOI MPU OTCYTCTBUH JieueHus: Ha | miu Oonee yem
Ha | MecsL, HanpuMep Ha 3 1K OoJiee MecsLeB, HapuMep Ha 6 wiu OoJiee MecsILeB, HATPUMED
Ha 1 wu Gonee yem 1 rox, HampuMep Ha 2 wiu Oojiee roxa, Hampumep Ha 3 wiu Oosee roaa,
HampuMmep Ha S5 wuimm Oomee ner, Hampumep Ha 10 wimm Oonee ser. OOecneueHue
TepaneBTUUecKoro 3ddekra Takke BKIOYAET CHIDKEHHE KOJIMYECTBA PAKOBBIX KJIETOK.
Obecneuenne TepaneBTHUECKOrO 3¢ eKTa Takke BKIIOYAET YCTPAHEHHE PAKOBBIX KIIETOK.
Obecrieuenne TepaneBTUYecKOoro 3¢gdexra Takke BKIIOYACT CHIDKEHHE MACChl OIyXOJIH.

Obecrieuenne TepaneBTHYECKOro 3(pdexra Takke BKIIOYAET NOCTIKEHHE PEMECCUU paka.
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TepaneBruuecku 3¢ (HEeKTUBHOE KOJIUYECTBO MOXKET OBITh BBEIEHO 3a OJHO WJIH Oojee yem
onHO BBeneHue. [[na 3amad sToro m3obpereHus, TepaneBTUdeckl 3(P(PEeKTUBHOE KOJIUYECTBO
COEAMHEHUs B J103€ WM cojfep Kalleil ero gapMaleBTHUECKOW KOMITIO3UIUH IPECTABISET
co0Oifl  KONMYECTBO, JOCTAaTOYHOE ISl  OCYLIECTBJIEHHS] MPO(UIAKTUUECKOrO  HIIH
TepaneBTUUECKOrO JIeueHHst JHOO HampsiMyro, Ju0o omocpenoBaHHO. Kak moHumaercs B
KJIMHAYECKOM KOHTEKCTE, TepaneBTu4ecKy 3 (HeKTUBHOE KONINYECTBO COEAMHEHUS B 103€ HITH
comeprkaiiei ero papmMareBTHYeCKONH KOMITO3UIIMUA MOXKET OBITh JOCTUTHYTO B COUETAHUU C
APYTUM TEpameBTUYECKHM CpencTBOM. Tak, «repamneBTudecku 3(p(ekTHBHOE KOIUYECTBOY
MOXXHO paccMaTpUBaTh B KOHTEKCT€ BBEICHUS OFHOrO WM Oojee YeM OIHOTrO
TEPANEeBTHYECKOrO CPeICTBA (HAPUMEP OJHOTO WM OOJIee YeM OTHOTO MPOTHBOOITYXOJIEBOTO
areHTa), 1 MOXXKHO CYHTaTh, YTO OJAWH areHT BBEACH B TepaneBTHYeCKH 3(dekTuBHOM
KOJINYECTBE, €CJIM B COYETAHUU C OJTHUM HUJIH OOJiee YeM OJTHUM JIPYTUM areéHTOM MOXET OBITh
OOCTUTHYT WJIM JOCTHTAeTCsl JKENATeNbHBIA pe3yipTaT. [IpUMEHHUTENbHO K JICUEHHIO paka
3¢ (eKTUBHOE KOJMUYECTBO MOXKET TAK)K€ OTHOCHUTBCS K TOMY KOJIMYECTBY, KOTOPOE AaeT
spdexr (1) ymeHbineHus pasmepa onyxojiu, (2) uHruOupoBaHus (TO €CTh 3aMEIJICHHS IO
HEKOTOPOH CTENEHH, MPEANOYTUTEIbHO OCTAHOBKM) BO3HMKHOBEHHS METAaCTa3UPOBAHHS
onyxony, (3) HHrHOMPOBaHUSI O HEKOTOPOW CTENeHH (TO €CTh 3aMeNJIeHHUs 0 HEKOTOPOH
CTEIEHH, NPEATOUYTUTENBHO OCTAHOBKH) POCTA OMYXOJIM MJIM MHBA3UBHOCTU OMYXOJH, W/WIH
(4) obneryeHuss 10 HEKOTOPOW CTeNeHU (WM MPEANOYTUTENBHO YCTPAHEHUS) OAHOTO WIIH
Oonee yeM OFHOrO MPHU3HAKA MM CHUMIITOMA, CBSI3AHHOTO C pakoM. TepameBTHdeckas WM
dapmakonornueckass 3(pEekTHBHOCTb [03 U CXeM BBENEHHS MOXKET OBbITb TakxKe
OXapaKTepU30BaHa KakK CIOCOOHOCTh HMHAYLHUPOBATh, YCHJIUBATh, IOANCPKHUBATD HIIH
NPOJJIeBaTh KOHTPOJIb 3a00NeBaHusl W/HIKM OOMIYIO BBDKMBAEMOCTb Y CYOBEKTOB C STHUMH
creun(pUIeCKUMHU OIMyXOJSIMH, KOTOpPasi MOXKeT ObITh M3MepeHa KaK MPOJJIEHHEe BPEMEHH JI0
NPOTPECCUPOBAHUS 3200JICBAHMUS.

B omHOM BOmIOmeHHH CyOBEKTa, MOJNYYAKOLIero JEYEHHe COIJIacHO Jrobomy u3
CHOCO0OB, PACKPBITBHIX 3/1€Ch, MOXKHO OLIEHMBATH COMJIACHO OIHOMY HIIKM OoJiee YeM OTHOMY
CTAHIAPTHOMY KPUTEPUIO OLIEHKM OTBETHOM pEakLWH, HM3BECTHOMY B IaHHOH OONacTH
texHuky, Bkmodass RECIST (Kputepun OIeHKH OTBETa COJNMAHBIX OIYXOJIeH, Harmpumep
RECIST Bepcuss 1.0, RECIST Bepcuss 1.1 u monmudummposannas sepcust RECIST 1.1
(mRECIST 1.1)), RANO-BM (OuenHka oTBeTa MeTacTa3oB B TOJOBHOH MO3T B
Helipoonkonorun), Macdonald, RANO-LMD u NANO (HeBpomorudeckass OLEHKa B

HelpooHkosoru). B ogHOM BoIUIOmEHHH JIOOOrO M3 YKa3aHHBIX KPUTEPHEB OIyXOJb
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OLIEHUBAIOT TyTEeM IPOBEIACHUs BH3yalIU3Hupyrouiero uccienosanus (Hanpumep MPB, KT,
MJIKT wnu [123T). B ogHOM BOIUIOLIEHNH OTBET HA JICYEHHE OLEHUBAIOT B COOTBETCTBUU C
RECIST Bepcust 1.1, rae: nmonueiii oreer (CR) onpenensioT Kak MMOJHOE UCUE3HOBEHUE BCEX
OIyXOJIEBBIX OYaroB MOPa)KeHUs1, yacTU4HbIH 0TBeT (PR) onpenensror kak CHUKEHUE CyMMBI
U3MEpEeHuil omyXxonu mo MeHblneil mepe Ha 30%; mporpeccupyromee 3aboneBanue (PD)
OTIpeENSIOT KaK yBeIUYeHUe 110 MeHblel Mepe Ha 20% cyMMBbI H3MEpPEeHHI Oy XoH (IpruieM
pa3BUTHE HOBBIX OYaroB MMOPAXXEHHUS] WM CYLIECTBEHHOE MPOTrpecCUpPOBAHHE HELeNEeBbIX
OYaroB MOPAKEHUs TAKXKe ONpeAessIIoT Kak PD), rae yBenndeHue no MeHblIei Mepe Ha 5 MM
OT UCXOMHOTO 3HA4YeHHs OleHUBAIOT Kak PD; u crabuibpHOe 3aboneBanue (SD) onpenensiroT
KaK HU JOCTATOYHOE YMeHbIIeHue s kpanudukannu PR, HE noctaTouHOE yBETHUSHHE IS
kBamupukauuu PD, mpuHMMas B Ka4eCTBE 3TaJOHA HAUMEHbBIIHE CyMMAapHBIE THAMETPBI BO
BpeMsl JiedeHHs. B OAZHOM BOIUJIOLIEHMM OLIEHKHM BKJIOYAIOT HHTPaKpaHUAJIbHBIN OTBET
(ouennBaemelii B coorBeTcTBUHU ¢ Monudunmposannoit Bepcueit RECIST ¢ ucnonb3oBannem
MPB ¢ ragoinuHuEBbIM YCHICHHEM), SKCTPaKPaHHUAIbHBIA OTBET, OOIIYI0 YacTOTY OTBETOB,
yactoty KoHTpoJsi 3aboneBanust (DCR), mponosmkutensHocts otBeTa (DOR), BBIKHBAEMOCTH
6e3 nporpeccupoBanust (PFS) u o0myro BenkuBaemocts (OS).

B onHoMm Bomomenuu cyOwpekT nmeer onyxoinb LIHC u nmeer no meHbiei Mepe ogHy
MU3MEPUMYK MHTPaKpaHUAJIbHYIO OMyXOjb. B OJHOM BOMJIOLIEHUH IO MEHbILIEH Mepe OJHa
u3MepuMas HMHTpPaKpaHUalbHAas OMNyXoJb u3MepeHa mnocpeactsoMm MPB- wumn  KT-
CKAHUPOBAHUSI.

«HM3mepumast» onmyxousib (OIMyXOJIeBbIi Ouar MOpa)KeHUs) O3HAYAET OIyXOJIb, KOTOpast
MOET OBITh TOYHO M3MEpeHa MO MEHbIIeH Mepe B OJTHOM H3MepeHHH (Camblil JTHHHBIHI
IMaMETP B IUIOCKOCTU U3MEPEHHSI He PETHCTPUPYIOT) C MUHUMAJIBHBIM pasMepoM: 10 MM mpu
KT-ckannposanuu (tommuaa cpe3a KT-ckanuposanusi He Oonee 5 mMm); usmepenue 10 mm
UPKYJIEM TPU KIMHUYECKOM obOcnenoBanuu;, 20 MM Ha PEHTIE€HOIpaMMe OPTaHOB TPYIHOU
KJIETKU.

ITpu nconb30BaHUM B KauecTBe (hapMaLeBTHUECKHUX CPEACTB COeTHEHHE (HOpMyJIHI 1,
dopmynsr I-A, dopmyner I, dopmynsr I, opmynsr IV wmm dopmyner V. wmmm ero
dapManieBTHYECKH TPUEMIIEMYIO COJIb MOXKHO BBOAUTH B (opMe (papmManeBTHIECKUX
KOMITO3ULIMH. DTH KOMIIO3ULIUU MOTYT OBITh MPUTOTOBJIEHBI CIOCOOOM, U3BECTHBIM B 00JI1aCTH
¢bapmaruy, 1 MOTyT OBITH BBEIEHBI IIOCPEACTBOM PA3IUYHBIX MyTell B 3aBUCUMOCTH OT TOTO,
JKEJATeJIbHO JIN MECTHOE HIIM CUCTEMHOE JIeueHHe, M OT 00JIaCTH, MOJJIeKaIlell JIEUeHHO.

BBenenne Moker ObITb MECTHBIM (BKJIFOYAsl TpaHCAEPMAIbHOE, JIUAEPMATBHOE,
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o(ranbMUYECKOE U B CIU3UCTbIEe OOOJIOUKH, B TOM UHCJIE€ MHTPAHA3AJIBHYIO, BATHHAJIBHYIO H
PEKTaJIbHYIO TOCTABKY), JIETOYHBIM (HAIPUMEP MOCPEACTBOM MHTANSALUHN WM UHCYPsanun
MOPOLIKOB WJIM a3pO30JIeH, B TOM YHUCIIe TIOCPEACTBOM HeOyJaiisepa, HHTpaTpaxealbHbIM UITH
MHTPaHA3aJIbHbIM), NEPOpPATIbHBIM WM INapeHTepanbHbIM. IlepopanbHoe BBeneHHE MOXKET
BKJIIOYATD JIEKAPCTBEHHYIO (hOPMY, NMPUTOTOBJICHHYIO JJIsI BBEIEHHsS OAMH Pa3 B CYTKH WJIH
mBakael B cytku (BID). TlapeHtepampHOe BBeneHHE BKIKOYAEeT BHYTPUBEHHOE,
BHYTpUAPTEPHATBHOE, MOIKOKHOE, HHTPAIIEPUTOHEATbHOE, BHYTPUMBIIIEYHOE BBEICHHE, HITH
UHBEKLHUIO, WIH WH(Y3UIO, WIM WHTPAKPAHHAIBbHOE, HANpPHMEpP HWHTPATEKAIBbHOE HIIH
UHTPAaBEHTPHUKYJSIPHOE, BBeNeHNe. [lapeHTepanbHOEe BBEACHHE MOKET OBITh OCYIIECTBIIEHO B
¢dopme OnmHOKpaTHOH OONFOCHOH O3Bl MJIH MOMKET OBITh, HANpUMeEp, OCYIIECTBJICHO
NOCPEICTBOM HAcoca JUIs MPONOJDKUTEIbHON nepdy3un. dapManeBTHIeCKue KOMITO3ULINN U
npernapaTsl s MECTHOTO BBEIEHHUS MOTYT BKJKOYATh TPAHCIEPMAJbHbIE IUIACTBIPH, Ma3H,
JIOCBOHBI, KPEMBI, T'eJIH, KaIuli, CYNIIO3UTOPHH, CIPEH, KUAKOCTH U MOPOLIKH. MOryT OBITh
HEOOXOIMMBIMH WJTH KEJIATeIbHBIMHU TPAJAULIMOHHBIE (PapMalleBTHUECKHUE HOCUTEIH, BOIHBIE,
MOPOLIKOBBIE WJIM MACIISTHbIE OCHOBBI, 3aryCTUTEIN U TOMY MTOJO0HOE.

Taxke 31mech mpensioxkeHbl (papMaleBTUYECKHe KOMIIO3HLIUN, KOTOPbIE CONEpIKaT B
Ka4ecTBE AaKTUBHOIO HHrpeaueHra coenuHeHue Qopmynsl [, ¢popmyner I-A, dopmyner 11,
dopmyst 111, popmyner IV unu popmysel V unu ero dpapManeBTHUECKH IPUEMIIEMYIO COJIb B
COYETAHHUU C OOHUM MM Oojiee yeM OAHMM (HapMaleBTUUECKH HPUEMIIEMbIM HOCUTENEM
(oxcuunuentom). Hampumep, ¢apmaneBTHyeckass KOMIIO3WLMS, MPUTOTOBJIEHHAs C
UCToNib30BaHueM coenuHenus: ¢opmyisl I, ¢opmynsr [-A, dopmynsr II, dopmynsr 111,
dbopmyibl IV i popmynbl V wnu ero ¢papmMarieBTHUECKH TPUEMJIEMON COJH. B HEKOTOpPBIX
BOILIOUICHUSIX KOMITO3ULMS TOAXOAUT JUJIsi MECTHOrO BBeAeHHs. [IpH H3rOTOBJICHUH
KOMITO3ULIMH, TPEIOKEHHBIX 31€Chb, AKTUBHBIH WHIPENUEHT OOBIYHO CMELIMBAIOT C
SKCLUUIMHEHTOM, Pa30aBJISIOT 3KCIUIUEHTOM HJIM 3aKJIIOYAI0T BHYTPh TAKOrO HOCHTENS B
¢dopme, Hampumep, Kamcyibl, came, Oymarn wiM Ipyroro konteitHepa. Korma skcuumueHt
CJY’KUT B KauecTBe pa3OaBUTENs, TOTAA OH MOXKET MPENCTaBIsATh COOOH TBEpPIOE BELIECTBO,
MOJIyTBEPAOE BEIECTBO WJIHM JKUAKOCTh, KOTOpOe(as) NEHCTBYeT B KAauyeCTBE HAIOIHHUTEIS,
HOCHUTEJIS] WM CPEAbl IJIi aKTUBHOIO WHTPpenueHTa. Tak, KOMIO3UIUN MOTYT HaXOIUTHCS B
¢dbopme TabIETOK, MHIIIOJIb, TOPOIIKOB, MACTHIIOK, caile, OO0JaTOK, SJIMKCUPOB, CYCIEH3HIA,
SMYJIBCHH, PACTBOPOB, CHPOIIOB, a3p030JIeH (B BHIE TBEPAOrO BELIECTBA MITH B JKUIKOH Cpene),
Masel, comepiKalix, HarpuMep, BIUIOTh 10 10% (Macc.) akTHBHOTO COEIMHEHHsI, MATKHX H

TBEPABIX JKCJIATUHOBBIX KaIlICyJl, CYMNIIO3UTOPUCB, CTCPUIIbHBIX MHBECKIHNOHHBIX PAaCTBOPOB U
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CTePIJIbHBIX  (DAaCOBAHHBIX IOPOIIKOB. B  HEKOTOPHIX  BOIUIOIIEHUSX  KOMITO3ULIHS
NPUTrOTOBJIEHA B BUJE IpernapaTa A MepopajibHOrO BBEIEHUs. B HEKOTOPBIX BOIUIOLIEHUSX
KOMITO3UIIMSI TPEACTaBIsieT coOOl TBepAbli MepopaibHbl mpemapaT. B HekoTOpbIX
BOIUTOIIEHUSIX KOMITO3HLIUS MPUTOTOBJIEHA B BU/IE TAOJETKH WU KAICyJIbL.

Taxke 3mech mpemwtokeHbl  (papMaleBTHYECKHE KOMIIO3UIMH,  COAEpIKallue
coenunenue (opmynbsl I, ¢popmynsr I-A, ¢opmynsr I, dopmyner III, dbopmynsr IV wiu
dopmybl V uimm ero GpapmManeBTHYeCKU MPUEMIIEMYEO COJTb ¢ (PapMaLieBTHUECKU TPHEMIIEMbIM
HocuteneM. apmaleBTHYECKHE KOMIIO3ULMH, COAepkamue coeanHeHue ¢opmynsr 1
dopmynbr [-A, dopmyner I, dopmynsr III, dopmynsr IV wimm dopmyner V. wmmu ero
(apManeBTHYECKH MPUEMJIEMYIO0 COJb B KaueCTBE AKTMBHOTO HMHIPEAHEHTAa, MOTYT OBITH
IPUTOTOBJICHBI MOCPEICTBOM TIIATEIBHOTO CMEIINBAHUS COeANMHEHUs Gopmyiel I, popmysl
I-A, dopmynsl 11, dopmyanst 11, Gopmynsr IV umn popmyner V unm ero ¢papmaneBTHUECKH
npuemsieMoil  coqu ¢ (papMaleBTUYECKHMM  HOCHUTENIEM  COTJIACHO  CTaHAAPTHBIM
dapmMareBTHYECKM METOAaM KOMMayHIupoBaHUs. HocuTenb MOXET MPUHUMATh MIMPOKOE
pasHooOpaswe ¢GopM B 3aBUCUMOCTH OT TpeOyeMoro myTH BBeAeHHs (Hampumep,
NePOPANIbHOTO, MapEeHTEPATBbHOr0). B HEKOTOPBIX BOIIOMEHUAX KOMITO3ULMSI MPENCTABIISAET
co0O0H TBEPAYIO MEPOPATBHYIO KOMITO3ULHIO.

INonxomsmue papmaneBTHYECKU TPUEMIIEMbIe HOCUTENN U3BECTHBI B TAHHOM 00J1acTH
TeXHUKU. OTNICaHUs HEKOTOPBIX U3 3THX (PapMaLeBTHUECKH MTPUEMIIEMbIX HOCUTENEH MOXKHO
Haiitn B The Handbook of Pharmaceutical Excipients, onyOIuKOBaHHOM AMEpPUKaHCKOH
dapmauesTHyeckoil acconmarpen 1 @apmareBTnaecKuM oommecTsoM Bennkobpuranuu.

CrocoObl  mpUroToBieHUs  (papMaLEBTHYECKUX  KOMIIO3ULMI  OMHCAHBI B
MHOTOYHCJICHHBIX MyONMUKauMsX, Takux kak Pharmaceutical Dosage Forms: Tablets, Second
Edition, Revised and Expanded, Toma 1-3, non penakumeii Lieberman et al; Pharmaceutical
Dosage Forms: Parenteral Medications, toma 1-2, mon penmakumedn Avis et al; wu
Pharmaceutical Dosage Forms: Disperse Systems, Toma 1-2, mox penakuueii Lieberman et al;
onybnmukoBano Marcel Dekker, Inc.

ITpu npUTrOTOBICHUN KOMIIO3UIIUH B IEPOPANIbHOM JIEKAPCTBEHHON (POpME MOXKET OBITH
UCTIONIb30BaHa JIF00ast N3 OObIMHBIX (papmaneBTHUECKUX cpell. Tak, s SKUAKUX TepOpasIbHBIX
NpEenapaToB, TAKUX KaK CYCIIEH3WH, SJHMKCHPBI W PACTBOPBI, MOAXONAIINE HOCUTENU H
BCIIOMOTATEJIbHBIE BEINECTBA BKJIKOYAIOT BOAY, TNIMKOJIH, MAacia, CIIUPTBI, apOMaTH3aTOPBI,
KOHCEPBAHTHI, CTAOMJIM3aTOPBL, OKPAIIMBAIOLINE areHTbl U TOMY IONOOHOE; AJSl TBEPIBIX

NEPOPANbHBIX IPEIAPATOB, TAKUX KaK ITOPOLIKH, KAIICYJIbl U Ta6J'IeTKI/I, NoaAXoaAIKuE HOCUTCIIU
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Y BCIIOMOTaTeNIbHbIE BEIECTBA BKJIIOYAIOT KpaXMaJbl, caxapa, pa30aBUTeNH, IPaHyIUPYOIIIe
areHTbl, CMa3bIBAIOIINE BEIIECTBA, CBS3bIBAIOIIIE BEIECTBA, PA3PhIXJIUTEIN U TOMY OJO0HOE.
ITopxopsuue CBSI3bIBAIOIINE BEINECTBA BKIIIOUAKOT KPaxMal, JKeJNaTUH, MPUPOAHBbIE caxapa,
TaKue Kak IIII0KO3a WM 0era-akTo3a, CaxapHCThle BEIECTBA M3 KYKYpPYy3bl, IPUPOAHBIE U
CHUHTETUYECKUE KaMe1, TAKUE KaK apaBUICKasi KaMeb, TPArakaHT, UK OJIeaT HATPUs, CTeapaT
HATpWsI, CTeapaT MarHusi, OEH30aT HATPHs, aLeTaT HATPUS, XJIOPHU HATPHS U TOMY MOAOOHOE,
HO HE OTPaHUYMBAIOTCS UMHU. Pa3pbIXiuTenu BKIIOYAIOT Kpaxmal, METHILEIUI0JIOo3y, arap,
OEHTOHUT, KCAHTAHOBYIO KaMmelb U TOMY MOJOOHOE, HO HE OrPaHMYUBAIOTCS UMU. TBepble
nepOpaIbHBIE TIPENapaThl MOT'YT OBITh TAK)KE MOKPBITHI TAKIMHU BEIECTBAMH, KaK caxapa, HiIH
MOKPBITBI SHTEPOCOIFOOMITBHOM 000I0UKOH, 4TOOBI MOYJINPOBATh TJIABHBIN CAWT BCACBIBAHUSI.
JUisl mapeHTepaIbHOrO BBEIEHHSI HOCUTENb OOBIYHO OYAET COCTOATh M3 CTEPUIIBHON BOJBI, &
Apyrue WHIPEAUEHThl MOTYT ObITh JOOABIEHBI ISl YBEJIWYEHUS PACTBOPUMOCTH HIIH
KOHCepBauru. UHBEKIIMOHHBIE CYCIIEH3UH HITH PACTBOPHI MOTYT OBITh TAK)KE MPUTOTOBJIEHBI C
UCIIOJIb30BAHMEM BOJHBIX HOCUTENEeH HapsAay ¢ MNOAXOASIIMMM BCIOMOIaTeIbHBIMU
BemecTBaMu. PapManeBTHUECKHE KOMIO3HMLUK 3/1eCh OyOyT COAep:KaTh Ha EIUHHILY
JO3UPOBKH, HANpUMep TaOJNETKy, KarcyJy, MOPOLIOK, WHBEKIHIO, YaWHYIO0 JIOIKY U TOMY
nofo0HOe, AaKTUBHBIH HWHIPEIUEHT B  KOJIWYECTBE, HEOOXOIMMOM JUIsI  JOCTaBKH
TepaneBTHYeCK! 3P (HEKTUBHOTO KOINYECTBA, KAK OMHCAHO 3/1€Ch.

Komnosuuun, conepxamue coenunenue ¢opmynsl I, Gopmynsr I-A, dopmynsr 11,
dopmyst 11, popmyast IV unu dopmyiner V mnu ero ¢papmaneBTHIECKHU PUEMIIEMYEO COJIb,
MOT'yT OBITb NPUTOTOBJICHBI B CTAHAAPTHON JIEKAPCTBEHHOH (opme, mpuyeM Kakaas M3 HUX
comep kutT OT mpumMepHo 5 1o mpumepro 1000 mr (1 r), yame Bcero ot npumepro 100 mr 1o
npumepHo 500 Mr aKTHBHOTO MHIpeAreHTa. TepMUH «CTaHOapTHAs JIeKapcTBEHHast opmay
OTHOCHUTCS K (PM3MUECKH TUCKPETHBIM €IUHHUIIAM, TIOAXOIAIINM B Ka4eCTBE €IUHHYHBIX 7103
sl CyOBEKTOB-JIOZIEH W JPYyrux CyObeKTOB, KakJash W3 KOTOPBIX COMEPXKHUT 3apaHee
OTIpeNeIEHHOE KOJIMYEeCTBO AKTUBHOTO BELIECTBA (TO €CTh coenuHeHust popmyiel I, popmysl
I-A, dopmynst I, popmyast 111, Gopmynsr IV unm popmyner V unm ero dpapmaneBTHUECKH
MIPUEMJIEMOM COJIN), PACCYUTAHHOE HA JOCTHKEHHE TpeOyeMoro TepaneBTHIeCcKoro 3¢ exra,
COBMECTHO C MOIXOASIINM (hapMaLeBTHUECKUM SKCIIUITHEHTOM.

B HExOTOpBIX BOIIOLIEHUSX KOMIIO3ULIMM, TPEAJIOKEHHbIE 371€Ch, COAEp)KaT OT
IPUMEPHO 5 Mr 10 puMepHO SO MI aKTUBHOTO UHTpeauenTa. CrieruanucTy B JaHHOH 001acTH
TEXHUKU Oy/I€T MOHATHO, YTO 3TO BOILIOLIAET COEAMHEHHS T KOMIIO3HLIUH, COZlepIKaIlne OT

npuUMeEpPHO 5 Mr 10 npumepHo 10 mr, ot npumepHo 10 Mr go npumepHo 15 mr, ot npumepHo 15
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Mmr a0 npumepHo 20 mr, oT npuMepHO 20 Mr 10 NPpUMEpPHO 25 MI, OT NPUMEPHO 25 Mr 10
npumepHo 30 mr, oT npuMepHO 30 Mr 1O IPUMEPHO 35 MI, OT IPUMEPHO 35 MI 1O IPUMEPHO
40 mr, ot npumepHo 40 Mr 10 NpUMEPHO 45 MI UK OT IPUMEPHO 45 Mr 10 npumepHo 50 mr
AKTUBHOI'O UHTPEAUEHTA.

B HExOTOpBIX BOIJIOLIEHUSX KOMIIO3ULMM, NPEAJIOKEHHBbIE 37€Ch, COAEPKaT OT
npumepHo 50 Mr no mpumepHo 500 Mr akTUBHOrO uHrpenuenra. CrenuanucTy B JaHHOU
o0nacTi TeXHUKU OyIeT MOHSTHO, YTO 3TO BOIUIOIIAET COCAWHEHHUS WM KOMIIO3HLIUH,
conepxamue ot npuMepHo 50 mr no npumepno 100 mr, ot npumepno 100 mMr no npumepHo
150 mr, ot npumepro 150 mr no nmpumepno 200 mr, ot npumepHo 200 Mr 1o npumepHo 250
Mr, OT npuMepHo 250 mr go npumepHo 300 mr, ot npumepHo 350 Mr go npumepHo 400 Mr unu
or mpumepHo 450 mr no npumepHo 500 Mr akTUBHOrO HUHIpeaueHTa. B HEKOTOpBIX
BOIUIOLIEHUSAX KOMIIO3ULUY, PEAJIOKEHHBIE 3/1€Ch, COAEp:kaT npumMepHO 10 mr, npumepHo 20,
npumepHo 80 Mr winu npuMepHO 160 Mr akTUBHOIO UHTPEAUEHTA.

Cyrounas nosa coenunerus (opmyinel I, hopmyner I-A, dopmynsr 11, popmymsr 111,
dopmynel IV wmm dopmynsl V. wnm ero ¢apMaleBTHUECKH MPUEMIIEMON COJMH MOXKET
BapbUPOBATHCSA B IINPOKUX npenenax ot 1,0 1o 10000 Mr Ha B3pOCIOro 4esoBeKa B CYTKH WIH
BBILIIE, WM B JTFOOOM JMAra3oHe B 3TUX Ipenenax. s nepopaibHOro BBEASHNUS KOMIIO3ULIUH
MIPEINOYTUTENIbHO MpeAcTaBiieHbl B opme Tabnetok, cogepxamux 0,01, 0,05, 0,1, 0,5, 1,0,
2,5, 5,0, 10,0, 15,0, 25,0, 50,0, 100, 150, 160, 200, 250 u 500 mMunaurpamMm axTHUBHOIO
UHIPEINeHTa JUIl KOPPEKTHPOBKHM O3Bl B 3aBUCHMOCTH OT CHUMIITOMOB AJIsI CyOBeKTa,
HOJTy4aoumero JedeHne. TepamneBTudeckd 3(P@eKTHBHOE KONMYECTBO JIEKAPCTBEHHOTO
cpeacTsa OOBIYHO BBOJAT MPH YPOBHE JO3UPOBKH OT npuMepHo 0,1 mr/kr go npumepro 1000
MI/KI MacChl Tejla B CYTKM WM B JIOOOM JMAana3oHe 5TUX 3HaueHWi. [IpeamnoyTurensHO
AHMAarna3oH cocTaBisieT OT npuMepHo 0,5 mo mpumepHO 500 MI/Kr Maccel Tejla B CYTKU WU B
mo0oM auana3zoHe 3Tux 3HaueHui. bojee nmpennouturensHo ot mpumepHo 1,0 10 mpuMepHO
250 Mr/kr maccel Teila B CYTKM WIM B JIIOOOM JHana3oHe STUX 3Ha4YeHWd. boree
NPEANOYTUTENBHO OT mpuMepHO 0,1 1o mpumepHo 100 MI/KT Macchl Teja B CYTKH HITH B JIFOOOM
AuanasoHe 3TuX 3HadeHuil. Hanpumep, nuama3on moxer coctasiaTh OT npumepHo 0,1 no
npumepHo 50,0 MI/Kr Maccel Tela B CYTKH WM JI0OOE€ KOJMYECTBO B 3TOM Juara3oHe. B
APYroM TpUMepe AMANa3oH MOXKET COCTaBNATh OT mpumepHo 0,1 mo mpumepno 15,0 mr/kr
Macchl Tela B CYTKM WJHM B JIOOOM JMama3oHe STUX 3HaueHui. B eme omHOM mpumepe
AMara3oH MOXET COCTAaBJIATh OT npuMepHo 0,5 1o mpuMepHo 7,5 MI/KT Macchl Tena B CyTKH

UK JH000€ KOJIMYECTBO B 3TOM JUAIIa30HE. cI)apMaLIeBTI/I"IeCKI/Ie KOMIIO3UIUH, COACPIKALNE
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coenunenue Qopmynnl I, ¢opmyner [-A, ¢opmyner II, dopmyner III, dopmyner IV wmmu
bopmybl V uiu ero ¢papManeBTHUECKH PUEMIIEMYO COJIb, MOSKHO BBOJIUTB IO cXeMe OT 1 110
4 pa3 B CyTKH UJIY B BUAE OJHOU CYTOYHOM AO3BI.

AKTHBHOE COeAMHEHHE MOXeT ObITh 3()()EeKTUBHBIM B LIMPOKOM AHANA30HE 103, U
OOBIYHO €ro BBOAST B TepaneBTUYECKU d(PPeKTHBHOM KoiaudecTBe. OnTUMAaIbHbIE 103bI IS
BBEICHUSI MOTYT OBIThb JIETKO OIpeIesieHbl CHEeLUATUCTAMH B JAHHOH OOJIACTU TEXHUKH.
ITosToMy cienyer MOHUMATh, YTO KOJUYECTBO (PAKTUUECKH BBOJUMOIO COENMHEHHs Oyner
OOBIYHO ONpEAeNIeHO BpPadyoOM U BApbUPOBATh B 3aBUCUMOCTH OT COOTBETCTBYIOIIUX
00CTOATENBCTB, BKJIIOYAs CIOCOO BBeAeHMs, (DaKTHUECKOe BBOAUMOE COEAMHEHHE, CHITY
IEWCTBUS MpenapaTa, COCTOSIHUE, MOJUIeXkKAIIee JICUSHHIO, 1 TIPOTPECCUPOBAHHIE OOJIE3HEHHOTO
coctosiHusi. Kpome Toro, (akTopsl, CBSI3aHHBIE C KOHKPETHBIM CYOBEKTOM, MOJYYAKOLINM
JIeYeHNE, BKIIFOYAsl PEAKLHI0 CyOBEKTa, BO3PACT, BEC, MUETY, BPEMsl BBENEHHUs U TSHKECTh
CHUMITTOMOB CyOBeKTa, OyyT MPUBOIUTE K HEOOXOAUMOCTH KOPPEKTHPOBKH J03.

B HEKOTOPBIX BOIUIOMIEHHUSAX COSTUHEHHUS, ITPEIOKEHHBIE 31€Ch, MOTYT OBITh BBEIEHBI
B KOJIMYECTBE, HAXOMAALIEMCsl B mpeaenax ot npuMepHo 1 mr/kr go mpumepHo 100 mr/kr. B
HEKOTOPBIX BOIUIOIIEHHUSX COCAMHEHHUE, IPEIJIOKEHHOE 37eCh, MOXET OBITh BBEACHO B
KOJINYECTBE OT NMPUMEPHO 1 MI/Kr 10 npumepHO 20 MI/KT, OT IPUMEPHO S5 MI/KT 0 IPUMEPHO
50 mr/kr, ot mpumepHo 10 mr/kr 1o npumepHo 40 MI/KT, OT IpUMEpHO 15 MI/KT 10 IPUMEPHO
45 wmr/kr, ot npumepHo 20 mr/kr no npuMmepHo 60 Mr/kr wiam ot npumepHo 40 MI/Kr 1o
npuMepHo 70 MI/Kr; HampuMep IPUMEpHO 5 MI/Kr, nmpuMepHo 10 mr/kr, npumepHo 15 mr/kr,
npumepHo 20 MI/KT, TPpUMEPHO 25 MI/KT, TpuMepHO 30 MI/KT, IPUMEPHO 35 MI/KT, IPUMEPHO
40 mr/kr, mpuMepHo 45 Mr/kr, npumepHO 50 MI/KT, MPUMEPHO 55 Mr/kr, mpumepHo 60 MI/KT,
npUMepHO 65 mr/kr, npumepHo 70 MI/Kr, mpuMepHO 75 mr/kr, npuMepHO 80 MI/KT, IPUMEPHO
85 mr/kr, mpumepHo 90 Mr/kr, mpumepHO 95 mr/kr unu npumepHo 100 mr/kr. B HekoTOpBIX
BOILJIOLICHUSIX TAKOE BBEIEHHE MOXKET MPEACTABISATh COOO0H BBeeHHE OUH pa3 B cyTkH (QD)
wi aBa pasa B cyrku (BID). B HEKOTOpBIX BOIUIOIIEHUSX TaKOE BBEIEHUE MOXKHO
OCYILIECTBIISITh 110 CXEME MPEPBIBUCTOrO BBEIECHUS J103.

Crienmanucty B JaHHOW 00J1aCTH TEXHUKU OyET MOHSITHO, YTO UCTIBITAHUS KaK i1 ViVo,
TaK W in Vifro ¢ UCTIONb30BAHUEM MOIXOASIINX, U3BECTHBIX U OOIIENPU3HAHHBIX KJIETOYHBIX
W/ KMBOTHBIX MOJEJEH TO3BOJISIIOT IPOrHO3UPOBATH CIIOCOOHOCTH HCCIIENYEMOTO
COEMHEHUs JISUNTh UITH MPEAYIIPEKAATh TaHHOE PACCTPONUCTBO.

Crienmanucty B JaHHOW OOJACTH TEXHUKHU TaKke OyAET MOHSTHO, YTO KIMHHUYECKUE

UCIIbITAHUA HaA JIFOOAX, BKIIKOYAA IIEPBBIC UCIIBITAHUSA HA JIIOAAX, UCIIBITAHUS MO ONPEACTICHUIO
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auamna3ona 103 U 3Q(HEKTUBHOCTH Ha 3IO0POBBIX CYOBEKTaX W/MIHM CYOBEKTaX, CTPANAOIIUX
TaHHBIM PacCTPONCTBOM, MOTYT OBbITh MPOBENEHBI B COOTBETCTBHM CO CIIOCOOAMH, XOPOIIO
W3BECTHBIMH B KJIIMHUYECKON U MEAHLIUCKON 00JIacTsIX.

31ech mpeanoKeHsl (papMaLeBTHYECKHE HAaOOpbI, MOJIe3Hble, HAPUMEp, B JICYCHUU
BRAF-accouumnpoBaHHbIX 3a00I€BaHUN MM PACCTPONCTB, TAKUX KaK PaK, COAep Kalue OJuH
win Oojlee YeM OIMH KOHTEHHep, conepkamui (papMaleBTUYECKYI0 KOMITO3ULHIO,
COZEpIKALIYI0 TepaneBTU4YeCKu 3(P(PEeKTUBHOE KOMUYECTBO COEAUHEHHs], MPEIJIOKEHHOTO
3nech. Takue HAOOPBI MOTYT JIOTIOIHUTENBHO CONEPIKaTh, MPH XKEJIAHUH, OIMH WK Oojiee 4yeM
ONVH PAa3JIMYHBI TPAJULMOHHBIA KOMIIOHEHT (papMarieBTUYeCKHX HaOOpOB, TaKOHW Kak,
HarpumMmep, KOHTeﬁHep C OJHUM MU oonee ueM OOIHUM (I)apMaLIeBTI/ILIeCKI/I MMPUEMIIEMbIM
HOCUTEIIEM, I[OHOJIHI/ITGJIbeIfI KOHTeﬁHep U TaK gajee, uTro 6YI[6T OUEBHUJIHO CrieuaJaucCraM B
naHHOW oOjactu TexHWKH. MHCTpyKumu auOO0 B BUAE BKJIAIbIMEH, MO0 B BHIE 3THKETOK C
YKa3aHUEM KOJIMYECTBA BBOAUMBIX KOMIIOHCHTOB, peKOMeHI[aL[I/Iﬁ Mo MpUMEHEHUIO A/unu
peKOMeHI[aL[I/IfI Mo CMEMINBAHUKO KOMIIOHEHTOB TAKXE MOT'YT OBITb BKJIFOUEHBI B Ha6op.

Taxoke 3mech IPeIIOsKEHbI CIEAYIOIINE BOTIOLICHHUS:

Bomnomenne 1. Coenunenne ¢popmysl |

R5

N R4

0 R? R3 Y
I

WU ero (papMaleBTHUECKU TpUeMiieMast CoJib, Te:

L npencrasnsier coboit NH wu O,

R! mpencrasnser coboit Ci-Ceanxun, Ci-Ceneiirepoankun, Ci-Ceropankun, Cs-
Conuxnoankun, (Cs-Cormknoankun)CHz-, (Ci-Coankokcn)C1-Coankun-, Arl, Ar'CHs-, hetAr!
umn hetCycl;

Ar!' mpencrasnser coboil (peHun, koTopblii Bo3MOxkHO 3amemen 1, 2, 3, 4 umu 5
3aMEeCTHTEJISIMH, HE3aBUCUMO BbIOpaHHBIMU U3 rajioreHa u Ci1-Csankuna,

hetAr! npencrasnser co6oit 5-6-4IeHHOE reTepoapuIbHOE KONbLO, HMeromee 1 umu 2
aToMa a30Ta B KOJIbIIE M KOTOPOE BO3MOJKHO 3aMelIeHO |, 2 nin 3 3aMeCTUTENIMHU, HE3aBUCHMO

BbIOpaHHBIMU 13 ranoreHa u Ci-Csankuna,
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hetCyc! mpencraBnser coGoii  4-6-uleHHOE HACHIEHHOE MOHOLMKIMYECKOE
reTepOLMKINYECKOE KOJIbLIO, UMEIOIIee aTOM KHCIOPOa B KOJIBLIE,

R? npencrasnser coboit -CH3, -CH,CH3, -CH=CH>, F, Cl, Br unu CN;

R® npencrasnser coboii F umu CI;

R* npencrasnser coboit H unu F;

R’ npencrasnser coboit H, F umu Cl;

R® npencrasnser coboit C1-Coankum, u

R’ npencrasnser coboii C1-Csanxumn, hetCyc? unu Cs-ColIUKI0aIKu,

umu RS u R’ BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHHU TIPUCOEIMHEHBI, 00pa3yroT
HACBILIEHHYIO KOJIBIIEBYIO CHUCTeMy, BbIOpaHHYI u3 (1) 4-6-4leHHOro MOHOLMKIMYECKOTO
KOJIbIIa, BO3MOJKHO MMEIOILIEro BTOPOH TeTepoaTOM B KOJbLE, KOTOpbIM siBisiercs: O, rae
yKa3aHHOE KOJIbLIO BO3MOXKHO 3aMeLIeHO | Wik 2 3aMeCTUTENSIMU, He3aBUCHMO BHIOPAHHBIMU
u3 F, -OH, -OCH3s, -OCHF,, -OCDs, -CH3, -CHCH3, -CH2OCH3, -CH2OCH,F, -CH,OCHEF,,
-CH,OCF3, -OCF3, -OCH>CHs u CN, (2) 6-7-41eHHOTO KOHASHCHPOBAHHOTO OUIIUKITHIECKOTO
KOJIbI[a, BO3MOYKHO 3aMELIEHHOTO | niH 2 3aMeCTUTENSIMH, HE3aBUCUMO BbIOpaHHbIMH U3 F 1 -
CH3, (3) 6-7-41€HHOTO MOCTHKOBOT'O KOJIbIIA U (4) 6-8-4JIEHHOTO CHUPOLUKINYECKOTO KOJIbIIA;
u

hetCyc® mpencraBaser co0oif  5-6-uleHHOE HACHIEHHOE MOHOLMKIMYECKOE
reTepOLMKINYECKOe KOJBLO, MMerollee 1 miam 2 rerepoaTomMa B KOJIbLE, HE3ABHCUMO
BbIOpaHHbIX U3 N 1 O;

P YCIIOBUH, YTO COCANHEHNE HE TPENCTABISIET COOOI:

N-(2-x10p-3-((3,5-numeTHn-4-0kco-3,4-TuruapoX UHA30JTMH-6-1JT)aMHHO )-4-
dTopdennn)nmuppoauaus-1-cyispoHaMun,

(R)-N-(2-xm0p-3-((3,5-numetnin-4-okco-3,4-AUruApOX MTHA3OJIHH-0- T )aMHHO )-4 -
bropdennn)-3-propmupponuaus-1-cynbdhonamun wiu

N-(2-x10p-3-((3,5-mumeTmn-4-okco-3,4-TruapOX UHA3OJIMH-6-1JT)aMHHO )-4-
dropdernn)-N->tun-N-mMeTrnaMuHo- 1 -cynbhoramu.

Bomomenne 2. Coenunenne ¢opmysl 11

R5

/N R4
© Vi

SN

I
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WK ero (papMaLeBTHUECKH IIpUeMiieMast CoJib, Iie:

L npencrasnser coboit NH nnm O,

R! npencrasnster co6oit C1-Coankun umu Ci-Copropasnkmn;

R? npencrasnser coboii -CHs, -CH,CH3s, -CH=CHa, F, Cl, Br unu CN;

R® npencrasnser coboii F um CI;

R* npencrasnser coboit H umu F;

R’ npencrasnser coboit H, F umu Cl;

R® npencrasnser coboit C1-Coankum, u

R’ npencrasnser coboii C1-Csanxumn, hetCyc? unu C3-ColIUKN0aIKu,

umu RS u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHHU TIPUCOEIMHEHBI, 00pa3yroT
HACBILIEHHYIO KOJIBLIEBYIO CHUCTEMy, BbIOpaHHYIO U3 (1) 4-6-4leHHOr0 MOHOLMKIMYECKOTO
KOJIbL[A, BO3MOYKHO HMEIOINEro BTOPOW IeTepoaTOM B KOJbLE, KOTOpbIM sBisietcst O, rae
yKa3aHHOE KOJIbLIO BO3MOXKHO 3aMelIeHO | Wik 2 3aMeCTUTENSIMU, He3aBUCHMO BHIOPaHHBIMU
u3 F, -OH, -OCHs, -OCHF,, -OCDs, -CH3, -CHCH3, -CH2OCH3, -CH2OCHF, -CH,OCHEF,,
-CH,OCF3, -OCF3, -OCH>CHs u CN, (2) 6-7-41eHHOTO KOHASHCHPOBAHHOTO OUIIUKITHIECKOTO
KOJIbI[a, BO3MOYKHO 3aMELIEHHOTO | niH 2 3aMeCTUTENSIMH, HE3aBUCUMO BbIOpaHHbIMH U3 F 1 -
CH3, (3) 6-7-41€HHOTO MOCTHKOBOTO KOJIbLIA U (4) 6-8-4JIeHHOTO CIUPOLMKINYECKOTO KOJIbLIA,
u

hetCyc> mpencraBaser co0oif  5-6-uleHHOE HACHIIEHHOE MOHOLMKIMYECKOE
reTepOLMKINYECKOe KOJBLO, MMerolee | wuiam 2 rerepoaToMa B KOJBLE, HE3aBHCHMO
BbIOpaHHBIX U3 N u O;

TIPU YCJIOBUH, YTO COEIMHEHHE HE MPENCTaBsieT COO0it:

N-(2-x10p-3-((3,5-numeTHn-4-okco-3,4-TuruapoX UHA30JIMH-6-1J1)aMHHO )-4-
dropdennn)nmupponaraun-1-cynspoHamun,

(R)-N-(2-xmop-3-((3,5-numernin-4-okco-3,4-AUruApOX MTHA3OJIHH-0- T )aMHHO ) -4 -
dropdennn)-3-propmupponuaut-1-cynbhoramun wiu

N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruagpOX UHA3OJIMH-6-1JT)aMHHO )-4-
dropdenrnn)-N-3tun-N-meTrnaMmuHo- 1 -cynbhoramu.

Bomomenwne 3. Coenunenne dopmyns 111
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N R4

o) R2 R3 R’
III

win ero (hapMaleBTHUECKH TPUEMIIEMast COJIb, TJI€:

L npencrasnsier coboit NH mnm O,

R! mpencrasnser coboit Ci-Ceanxun, Ci-Ceneiirepoankun, Ci-Ceropankun, Cs-
Couuxnoankun, (Cs-Cormknoankun)CHz-, (Ci-Coanxokcn)C1-Coanxun-, Arl, Ar'CHs-, hetAr!
umn hetCycl;

Ar!' mpencrasnsier coboii (eHuN, KOTOpbI BOSMOXKHO 3amemeH 1, 2, 3, 4 um 5
3aMECTUTEJISIMU, HE3aBUCHMO BhIOpaHHBIMU U3 Tajoreda u C1-Csankuna,

hetAr! npencrasnser coboit 5-6-ueHHOE reTepoapuIbHOe KONMbLO, UMeromee 1 umm 2
aToma a30Ta B KOJIbII€ ¥ KOTOPOE BO3MOKHO 3aMelIeHO 1, 2 uin 3 3aMeCTUTEIIMHU, HE3aBUCHMO
BbIOpaHHBIMU 13 ranoreHa u Ci-Csankuna,

hetCyc! mpencraBnser coGoif  4-6-ulleHHOE HACHIEHHOE MOHOLMKIMYECKOE
reTePOLMKIINYECKOE KOJIbLIO, UMEIOIIIee aTOM KHCIOPOZa B KOJbLIE,

R? npencrasnser coboit -CH,CHs, -CH=CH,, F, Cl, Br unu CN;

R® npencrasnser coboii F umu CI;

R* npencrasnser coboit H umu F,

R’ npencrasnser coboit H, F um Cl;

R® npencrasnser coboit Ci1-Coankum, u

R’ npencrasnser coboit C1-Ceanxumn, hetCyc? unu C3-ColIUKn0amKu,

umu RS u R’ BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHHU TIPHUCOEIMHEHBI, 00pa3yloT
HACBIIEHHYIO KOJIBLIEBYIO CHCTEMY, BhIOpaHHYIO U3 (1) 4-6-ujleHHOrO MOHOIMKJIHYECKOTO
KOJIbI[a, BO3MOKHO HMEIOIIEr0 BTOPOH reTepoaTOM B KOJNbIlE, KOTOpbM siBisieTcss O, rie
yKa3aHHOE KOJIbIIO BO3MOKHO 3aMeleHo | uiu 2 3aMeCTUTE ISIMU, HE3aBUCHMO BbIOPaHHBIMHU
u3 F, -OH, -OCH3s, -OCHF,, -OCDs, -CH3, -CHCH3, -CH2OCH3, -CH2OCHF, -CH,OCHEF,,
-CH,OCF3, -OCF3, -OCH>CHs u CN, (2) 6-7-41eHHOTO KOHASHCHPOBAHHOTO OUIIUKITHIECKOTO
KOJIbI[A, BO3MOYKHO 3aMELIEHHOTO | niH 2 3aMeCTUTENSIMH, HE3aBUCUMO BbIOpaHHbIMH U3 F 1 -
CH3, (3) 6-7-41€HHOTrO MOCTHKOBOT'O KOJIbLIA U (4) 6-8-4JIEHHOTO CHUPOLUKINYECKOTO KOJIBbIIA;

u
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hetCyc? mpencraBaser co0oif  5-6-uleHHOE HACHIEHHOE MOHOLMKIHYECKOE
reTepPOLMKINYECKOe KOJbLO, uUMeromee | wim 2 rerepoatoMa B KOJbLE, HE3aBUCHMO
BpIOpaHHBIX U3 N 1 O.
Bomnomenue 4. Coenunenue Gpopmysl [V
RS
N R%

o] R? R3 R’
v

Wi ero hapMaleBTHYECKU TIpUeMIieMast COJib, TJI€:

L npencrasnser coboit NH nnum O,

R' mpencrasnser coboit Ci-Csankui, Ci-Ceneiirepoankun, Ci-Ceropankun, Cs-
Ceuuxnoanku, (Cs-Cotmknoankun)CHz-, (Ci-Coankxokcun)C1-Coankun-, Ar!, Ar'CH,-, hetAr!
um hetCycl;

Ar!' mpencrasnsier coGoil (eHun, KoTopblii Bo3MoxkHO 3amemen 1, 2, 3, 4 umm 5
3aMeCTUTEJISIMH, HE3aBUCHMO BbIOpaHHBIMU U3 rajioreda u C1-Csankuna,

hetAr! npencrasnser co6oit 5-6-4eHHOE reTepoapuIbHOe KONMbLO, UMeromee 1 umm 2
aToOMa a30Ta B KOJIbLIE U KOTOPOE BO3MOKHO 3aMeLIeHO 1, 2 nnu 3 3aMeCTUTENs MU, HE3aBUCUMO
BbIOpaHHBIMU U3 rajoreHa u C-Csankuna,

hetCyc! mnpencrasnster coGoif  4-6-uleHHOE HACHINEHHOE MOHOLMKINYECKOE
reTEPOLIMKIINIECKOE KOJIbIIO, UMEIOIIIEE aTOM KHCIIOPOa B KOJIBIIE,

R? npencrasnser coboit -CH;3, -CH2CH3, -CH=CH,, F, Cl, Br unu CN;

R® npencrasnser coboii F umu Cl;

R* npencrasnser coboit H unu F;

R’ npencrasnser coboit H, F umu Cl;

R® npencrasnser coboit Ci-Coankum, u

R’ npencrasnser coboit C1-Csanxumn, hetCyc? unu Cs-ColiuKn0anku,

unu RS u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHHU TIPUCOEIMHEHBI, 0OPa3yroT
HACBIIEHHYIO KOJIBLIEBYIO CHCTEMY, BbIOpaHHYIO u3 (1) 4-6-ujleHHOrO MOHOIMKJIHYECKOTO
KOJIbI[A, BO3MOYKHO HMEIOIIEr0 BTOPOW reTepoaToM B KOJIbIE, KOTOpbIM siByisiercst O, rae
yKa3aHHOE KOJIbLIO BO3MOKHO 3aMelieHO | Uiiu 2 3aMeCTUTESIMH, HE3aBUCUMO BbIOPaHHBIMU

u3 F, -OH, -OCH3s, -OCHF,, -OCDs, -CH3, -CHCH3, -CH2OCH3, -CH2OCHF, -CH,OCHE,,
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-CH,OCF3, -OCF3, -OCH,CHs u CN, (2) 6-7-41eHHOTO KOHASHCHPOBAHHOTO OUIIUKITTIECKOTO
KOJIbL[a, BO3MOYKHO 3aMELIEeHHOT0 | nin 2 3aMeCTUTENSAMH, He3aBUCUMO BbIOpaHHBIMH 13 F 1 -
CH3, (3) 6-7-41€HHOTO MOCTHKOBOT'O KOJIbLIA U (4) 6-8-1JIEHHOrO CHUPOLIUKINYECKOTO KOJIbIIA;
u

hetCyc? mpencraBnsier coOoif  5-6-ulleHHOE HACHINEHHOE MOHOLMKINYECKOE
reTePOLMKINYECKOe KOJIbLO, MMeromee | wmiam 2 rerepoaToMa B KOJIbLE, HE3aBHCHMO
BeIOpaHHbIX U3 N 1 O;

rie, xorma R! mpencrasmser coboit merun, L mnpexcrasuser coboit NH, R3
npencrasaser coboit Cl, R* mpencrasnser coboii F, R’ mpexncrasmsier coboit H, u R®
npeacTasnser coboii metun, u R’ mpexncrasnsier coboit stun, umi R® u R7 Bmecte ¢ aTomMom
a30Ta, K KOTOPOMY OHHU PUCOEAMHEHBI, 00Pa3yIOT MUPPOTHUINHII WK 3-PTOPIHUPPOTUANHIIL,
torga R? npencrasnsier coboii -CH,CH3, -CH=CHo, F, Cl, Br unu CN.

Bommomenne 5. CoenmHeHue mno Jmr00OMy H3 BoOmomeHnd 1-4 wimm  ero
dapmanesTHuecku npuemaemas cojb, Tae R! npencrasaser coboii Ci-Coanku.

Bomomenne 6. CoenuHeHMe IO BOIUIOMIEHHIO S5 WM ero (¢apManeBTHYECKH
npueMnemas conb, rae R! npencrasnser cooit MeTHI.

Bomnomenne 7. CoemmHeHue mno Jgro00OMy u3 BomomeHnd 1-4 wimm  ero
(apmanesTUUeCKH npuemaemas coib, rae R! npencrapaser coboii Ci-Codropanku.

Bomnomenne 8. CoenuHeHue IO BOIUIOLIEHHMIO 7 WM €ro (¢apMaleBTHYECKH
npuemnemas colnb, rae R! npencrasnser co6oit Gropmerus.

Bomnomenne 9. CoenmHeHue mno Jr0OOMy U3 BOIomeHuid 1-8 wnmm  ero
dapmanesTHYeCKH MpHuemIeMas coib, Tae R? npencrapnser coboii F umu Cl.

Bomnomenne 10. Coenunenwe mno moOoMy wu3 BoOmomeHud 1-9 wnm ero
bapManeBTHYECKH TpHEeMJIeMasi COJIb, TTIe:

R® npencrasnser coboit Ci1-Coankum, u

R’ npencrasnser coboii C1-Csankun, hetCyc? unu C3-ColuKI0aIKmII.

Bormomenne 11. CoenuHenne mno moOoMy #3 BOIUIOmEHWH 1-9 wmm  ero
dapmanepTHuecku npuemaeMas cojib, rie R® u R7 BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH
NPUCOEANHEHBI, 00pa3ylT HACBHILIEHHYIO KOJBIEBYIO CHUCTeMy, BbIOpaHHyw u3 (1) 4-6-
YJIEHHOIO MOHOLIMKJIMYECKOTO KOJIbIIA, BO3MOKHO MMEIOIIEr0 BTOPOH reTepoaToOM B KOJIBIIE,
KOTOpbIM siBisieTcst O, T yKa3aHHOE KOJIBIIO BO3MOKHO 3aMeLIeHO | Mk 2 3aMeCTUTENSIMH,
He3aBucuMo BeiOpanabiMu u3 F, -OH, -OCH3, -OCHF», -OCDs, -CHs, -CH>CH;s, -CH2OCH3,
-CH,OCH,F, -CH>OCHF,, -CH,OCFs3, -OCF;, -OCH;CH3 u CN, (2) 6-7-uneHHOro
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KOHJIEHCUPOBAHHOTO OMLIMKIMYECKOTO KOJbLA, BO3MOXKHO 3aMemieHHoro | wmm 2
3aMecTUTeNsIMH, He3aBUCUMO BbIOpaHHbIMU U3 F u -CHjs, (3) 6-7-4eHHOrO MOCTHKOBOIO
KoJbLIa U (4) 6-8-4JIEHHOrO CIUPOLUKINIECKOrO KOJIbIIA.

Bomomenne 12. Coemunenue mno Bommomenuto 11 mnmm ero ¢apmaneBTHUECKH
npuemsemas cosib, rae R® u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHH TPHCOEIHUHEHBI,
00pa3yroT HACBIIIEHHOE 4-6-4JIEeHHOE MOHOIIMKIMYECKOE KOJIbIIO, BO3MOKHO UMEIOIIee BTOPO
reTepoaToOM B KOJIbIIE, KOTOPBIM siBiisieTcst O, I/ie yKa3aHHOE KOJIBLO BO3MOXKHO 3aMeIIeHO |
WK 2 3aMeCTUTeNsIMU, He3aBucuMo BeiOpanubiMu u3 F, -OH, -OCHj3, -OCHF,, -OCDs, -CH3,
-CH,CH3;, -CH>OCH3, -CH,OCH,F, -CH2,OCHEF», -CH,OCFs3, -OCF3, -OCH2CHs u CN.

Bomomenne 13. CoenuHeHune mo BomiomeHutro 11 wmm ero (apmaneBTHYECKH
npuemnemas cojib, rae R® u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHM TPHCOEIHHEHDI,
00pa3yrT HACKIIEHHOE 4-0-4JIeHHOe MOHOLMKIINIECKOE KOJIBIIO, BO3MOKHO 3aMerneHHoe F.

Bommomenne 14. Coenmnenne mno moOomy u3 BomomeHnid 1-13 wim  ero
(dapmaneBTHYECKH TIpUeMyIeMast colb, e L npencrasiser coboit O.

Bomomenue 15. Coenmnenne mno moOomy u3 BomomeHnid 1-13 wim  ero
(dapmaneBTHYECKU TIpUeMyIeMast colb, rne L npencrasisier coboit NH.

Bomnomenne 16. CoenriHeHre 1o BOILIOUICHHIO 1, BRIOpaHHOE H3:

(R)-N-(2-xmop-3-((3,5-numerni-4-okco-3,4-AUruApOX MHA30JIMH-0- U1 )aMHHO )-4-
dTopdennn)-3-meTokcCunuppoNuanH- 1 -cyapponamuna,

N-(2-xn0p-3-((3,5-numeTnn-4-okco-3,4-TUruAPOX UHA3OJIMH-6-1JT)aMUHO )-4-
dropdennn)-(N-3tun-N-metun)-cyabhamuna;

N-(2-x10p-3-((5-x70p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHAZOTHMH-6-1JT)aMHHO )-4-
dropdernn)-(N,N-numernn)-cyabpamuna;

N-(2-xn0p-4-¢prop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUruAPOX MHA3OIUH-0-
win)amuHO )permn)-(N-stin-N-metun)-cynbhamuna;

(R)-N-(2-xyop-4-prop-3-((5-pTop-3-MeTnn-4-okco-3,4- AUru AP OX MHAZOJIHH-6-
WJT)aMHHO )(heHIIT)-3-METOKCUITUPPOSTUANH- | -cy b oHaMH A,

(R)-N-(2-xy0p-4-¢prop-3-((5-xmop-3-meTnin-4-okco-3,4-TUruapOX HHA3OJTMH-6-
WJT)aMHHO )(h€HIIT)-3-METOKCHITUPPOSTUANH- | -cy b oHamMH A,

N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUruAPOXMHAZOIUH-0-
WJT)aMHHO )(h€HIIT ) TUPPONUANH- | -CyIbpoHaMIA,

(R)-N-(3-((5-6pom-3-meTni-4-okco-3,4-AUruAPOX MHA3OJIUH-0-HIT)aMUHO))-2-XJI0p-4-

dTopdennn)-3-meTokcunupponuanH- 1 -cyapponamuna,
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N-(2-x10p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOX NHAOINH-6-NJT)aMHHO )-4-
dropdennn)-2-azabuuukino[2.1. 1 rekcan-2-cyappoHamuaa,;
(R)-N-(2-xnop-3-((3,5-numernin-4-okco-3,4-AUruipOX MHA30IUH-0- 11 )OKCH )-4-
dropden)-3-MeTOKCHIUPPOIHINH- | -Cy b OHAMIA;
N-(3-((5-6pom-3-meTuin-4-0kco-3,4-TUruapOXUHAZOIUH-0-UJT)aMUHO)-2-X JTIOp-4-
dropdermnn)nupponunus- 1-cynbhonamuna;
N-(2-x10p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHAOIHMH-6-1JT)aMHHO )-4-
dTopdernm)nmupponunus- 1-cynbhonamuna;
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUruAPOX MHA3OIUH-0-
w1)aMHuHO )peHm)-2-a3adunmkio[ 2. 1. 1 |rekcan-2-cynbhoHamuna,
(R)-N-(2-xy0op-4-¢rop-3-((5-pTop-3-MeTn-4-0kco-3,4- AUru AP OX MHAZOJIHH-06-
win)aMuHo))deHmn)-3-proprupponuauH- 1 -cyappoHamMuna,;
uc-N-(2-xyop-4-¢prop-3-((5-pTop-3-MeTrn-4-okco-3,4- AUT U AP OX MHAZOJIHH-6-
win)amuHo ) ennn)-3-prop-4-mMmeTokcunupponuana-1-cynbponamuna,
rc-N-(3-((5-0pom-3-meTni-4-okco-3,4-uruApOX NHA30JIMH-0- 11 )aMHHO )-2-X JTOp-4-
dropdennn)-3-prop-4-meTokcunuppoIuanH- 1 -cynbponamuna,
N-(2-x10p-3-((5-x70p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHAZOINH-6-NJT)aMHHO )-4-
dropdennn)-3-azadbunukio[3.1.0]rexcan-3-cyapponamuna,;
1uc-N-(2-xyop-3-((5-xnop-3-MeTun-4-0kco-3,4- AU U pOXMHA30JINH-0- 1T )aMIHO )-4 -
dTopdenun)-3-pTop-4-MeToKCUITUPPOTUINH- 1 -cynbdhoHaMK A,
(R)-N-(2-x50p-3-((5-x110p-3-MeTUI-4-0KCO-3,4- AUTUAPOX THAZOJIUH-0-UJT)aMUHO )-4 -
bropdennn)-3-proprupponuauH-1-cyappoHamuna;
(R)-N-(2-xnop-4-prop-3-((5-pTop-3-MeTun-4-okco-3,4- AUru AP OX MHA3OJIHH-6-
win)okcu)denrn)-3-propnupponuans-1-cynbponamuna,
uc-N-(2-xyop-4-¢prop-3-((5-pTop-3-MeTrn-4-okco-3,4- AUr U AP OX MHAZOJIHH-6-
W1)aMHuHO )peHmn)-3,4-nud ropnupponuans- 1 -cyaspoHamua,;
ruc-N-(2-xyop-3-((5-xs0p-3-MeTuin-4-0kco-3,4- AT U APOX MHA3OIUH-0-HIT)aMUHO ) -4 -
dropdennn)-3,4-nudproprmpponunus- 1-cyapponamuma,
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnn-4-okco-3,4-AUruAPOX MHA3OIUH-0-
w1)aMuHO))peHmn)-3,3-mud ropnupponuans- 1 -cyasponamuna,;
(R)-N-(3-((5-6pom-3-meTni-4-0kco-3,4-AUruAPOX MHA3OIUH-0-HIT)aMUHO))-2-XJI0p-4-

bropdennn)-3-proprupponunun-1-cyapponamuna,;
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N-(2-x10p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOX NHAOINH-6-NJT)aMHHO )-4-
dropdenmn)-3,3-nudproprnupponunus- 1-cyapponamuna,
(R)-N-(2-xnop-4-dptop-3-((5-prop-3-meTun-4-okco-3,4-TurugpoX nHa30JIMH-6-
W1)aMuHO )heHm)-3 -(mud TopMeTOKCH ) TP PO ANH- | -Cy b oHaMI A,
(S)-N-(2-xnop-4-¢pTop-3-((5-pTop-3-MeTnn-4-okco-3,4-ANrHAPOXMHAZOIHH-0-
win)aMuHo )b eHnn)-3-GToprnupponuauH-1-cyappoHamMua,;
(S)-N-(2-xnop-3-((5-xnop-3-meTun-4-okco-3,4-TUruAPOX MHAZOIUH-0-HJT)aMUHO )-4 -
bropdennn)-3-proprmupponunut-1-cyappoHamuna;
(R)-N-(2-x50p-3-((5-x510p-3-MeTHII-4-0KCO-3,4- AUTUAPOXTHAZOJIUH-O- M) aMUHO )-4 -
dropdennn)-3-(nudropmerokcu)mupponuaus- 1 -cyipponamuna,
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUruAPOX MHA3OIUH-0-
wi1)aMuHO )peHmn)-3-a3adurmkio[3.1.0]rekcan-3-cynbhoHamuna,
N-(2-xn0p-3-((5-x10p-3-MeTrn-4-0KCco-3,4-TUTHAPOXUHAZOINH-0-1IT)aMUHO)-4, 5-
mudroppenmn)mupponuans-1-cyapponamuna,;
(R)-N-(2-xmop-3-((5-x10p-3-MeTuin-4-0kco-3,4- AUrUAPOX MTHAZOJIHH-0- M1 )aMUHO )4, 5 -
mudropdenmn)-3-MeTOKCUITUPPOTUANH- 1 -cynbdhoHamMu A,
(R)-N-(2-xm0p-3-((5-x110p-3-MeTH1-4-0KCO-3,4- AUTUAPOXMHAZOIUH-O- U1 )aMUHO))-4, 5 -
mudroppenmnn)-3-propnupponunus-1-cynshonamuna;
(R)-N-(3-((5-xnop-3-mermin-4-okco-3,4-ITUruAPOX UHA3OJINH-6-1JT1)aMUHO)-2,4, 5 -
TpudTOpdeHm)-3-MeToOKCUTPPONTUANH- 1 -CyapdhoHaMu A,
(R)-N-(2-xm0p-3-((3,5-numernin-4-okco-3,4-AUruipOX MHA30IUH-0-1JT1)aMUHO )-4, 5-
mudroppenmn)-3-propnupponunus- 1-cynbhonamuna;
(R)-N-(3-((5-xnop-3-meTun-4-okco-3,4-TUruApOX UHA3OJIMH-6-1J1)aMHHO)-2,4, 5-
tpudropdenmn)-3-propmupponuaun-1-cyasponamuna,;
(R)-N-(2-x50p-3-((5-x510p-3-MeTHII-4-0KCO-3 ,4- TUTUIPOXMHA3OJIMH-O-WIT)OKCH )-4 -
dTopdennn)-3-meTokcunupponuanH- 1 -cyappoHamuna,
(R)-N-(2-xy0p-3-((5-x110p-3-MeTHII-4-0KCO-3 ,4- TUTUAPOX MHAZOJIIH-O- T )OKCH ) -4 -
dropdennn)-3-proprmupponunut-1-cyapponamuna;
N-(2-x10p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOXUHAZOINH-O-1JT ) OKCH )-4 -
dropdernm)nmupponunus-1-cynbhoramuna;
N-(2-xn0p-4,5-mudTop-3-((5-prop-3-mernn-4-okco-3,4-TUruapOX UHA3OJIUH-6-

WJT)aMHHO )(h€HIIT ) TUPPONUANH- | -CyIb(poHaMHA,
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N-(2-xn0p-4,5-mudTop-3-((5-prop-3-mernn-4-okco-3,4-TUruapoOx UHA30JIUH-6-
W1)aMHuHO )peHmn)-2-a3adunmkio[2.1. 1 rekcan-2-cynbhoHamuna,
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-(pTopmern)-4-okco-3,4-AUrHIPOX MTHAZOIUH-6-
YUT)aMUHO )(h €HIT) TP POTUANH- 1 -cyibpoHaMuUAa,;
N-(3-((5-xnop-3-meTnin-4-0kco-3,4-TUruAPOX NHA30IUH-0- 11 )aMUHO)-2,4, 5-
tpudropdenmn)nupponuans- 1 -cyappoHamuna,
N-(2-xn0p-4-¢prop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUruAPOX MHA3OIUH-0-
WJT)OKCH)(pEHIIT )T PPOSTUINH- | -cyibhoHaMUAa;
N-(2-xn0p-4,5-mudrop-3-((5-prop-3-merun-4-okco-3,4-TUruapoOX UHA3OJIUH-6-
win)pernn)-(N->tun-N-metun)-cynbhamuna;
(R)-N-(2-xy0op-4,5-nudrop-3-((5-pTop-3-meTnn-4-okco-3,4-TUruApOX MHA3OJTHH-6-
wi)aMuHo))deHmn)-3-proprupponuauH- 1 -cyappoHamMuna,;
(R)-N-(2-xy0p-4,5-nudrop-3-((5-pTop-3-meTnn-4-okco-3,4-TUruApOX MHA3OJTHH-6-
WJT)aMHHO )(heHIIT)-3-METOKCHITUPPOSTUANH- | -cy b oHaMH A,
(R)-N-(2-xyop-4-rop-3-((5-pTop-3-MeTmn-4-0kco-3,4- AUr U AP OX MHAZOJIHH-6-
YUT)OKCH)(peHMIT )-3-METOKCUTTUPPOIHINH- | -cyTb(hOHaMU A,
N-(2-xn0p-4-¢prop-3-((5-¢pTop-3-MeTnn-4-okco-3,4-AUrHAPOXMHAZOIUH-0-
win)okcn)pernn)-2-azadbunukio| 2. 1. 1]rekcan-2-cynpponamuna,;
N-(2-xn0p-3-((5-unano-3-metuin-4-okco-3,4-TUruapox *Ha30JINH-0- 1T )aMUHO )-4 -
dropdenun)nmupponunus-1-cyapdhonamuna,
N-(2-xn0p-4-¢prop-3-((3-meTrn-4-0kco-5-BUHMII-3,4-TUTUAPOX UHA3OTHH-0-
WJT)aMHHO )(heHIT ) TUPPONUANH- | -Cy b oHamMua,
N-(2-xn0p-3-((5-3TH1-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHABOTHH-6-1JT)aMHHO )-4-
dTopdernm)nmupponunus-1-cynbhonamuna;
(R)-N-(2-xm0p-3-((5-x510p-3-MeTHII-4-0KCO-3,4- AUTUAPOXTHAZOJIUH-0- M1 )aMUHO )-4 -
dropdennn)-3-(merokcu-d3 )mupponuans-1-cynbpoHamuna,
(R)-N-(2-xy0op-4-prop-3-((5-pTop-3-MeTn-4-okco-3,4- AUr U AP OX MHAZOJIHH-06-
w1)aMuHO )peHmn)-3-(MeTokcu-d3 )mupponuaus- 1 -cynbhoHamMuna;
(R)-N-(2-xmop-3-((3,5-numerni-4-okco-3,4-AUruApOX MHA3OJIHH-0- U1 )aMHHO )-4 -
dropdennn)-3-(merokcu-d3 )mupponuans-1-cynbpoHamuna,
(R)-N-(5-xm0p-3-((5-x110p-3-MeTHI-4-0KCO-3,4- AUTUAPOXMHAZOJIUH-O- T )aMUHO ) -2 -

¢dropdennn)-3-propmupponunun-1-cyapponamuna,



162

(R)-N-(2-xy0p-3-((3,5-numermn-4-okco-3,4-TUru AP OX UHAZ O H-6-HJT)OKCH )-4 -
dropdpennn)-3-(audropmerokcu)mupponuans- 1 -cynpponamuna,
(R)-N-(5-xnop-2-dptop-3-((5-prop-3-meTun-4-okco-3,4-Turugpox nHa30JINH-6-
w1)aMuHO )heHn)-3-pTopnupponuaus- 1 -cyashponamuna,;
1uc-N-(2-xyop-3-((5-xnop-3-meTn-4-0kco-3,4- AUTUAPOX UHA3OJIMH-6- 11 )OKCH ) -4 -
bropdennn)-3,4-nudproprupponunut- 1-cyapponamuna,
(R)-N-(2-x50p-3-((5-x510p-3-METHI-4-0KCO-3 ,4- TUTUIPOXMHAZ O H-O- 1T )OKCH )-4 -
dbropdpennn)-3-(audropmerokcu)mupponuaus- 1 -cynbponamuna,
N-(2-xn0p-3-((5-x70p-3-MeTHI-4-0KCO-3,4-TUTUAPOXUHAZOIUH-6-1JT ) OKCH )-4 -
dbropdennn)-3,3-nudproprmpponunus- 1-cyapponamuna,
(R)-N-(2-xy0op-4-¢rop-3-((5-pTop-3-MeTn-4-0kco-3,4- AUru AP OX MHAZOJIHH-06-
WJT)aMHHO )(heH I )-3-3 TWIITHPPOITUANH- | -Cy Tb(h OHAMUAA;
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUruAPOX MHA3OIUH-0-
wi)okcu)enmn)-3,3-qudTopnupponuans-1-cynppoHamMuna,
uc-N-(2-xyop-4-¢prop-3-((5-pTop-3-MeTn-4-0kco-3,4- AUr U AP OX MHAZOJIHH-6-
win)okcu)penmn)-3,4-qudTopnupponuans-1-cynbponamuna,
N-(2-xn0p-4-¢prop-3-((5-¢pTop-3-MeTnn-4-okco-3,4-AUrHAPOXMHAZOIUH-0-
win)okcn)pernn)-3-azadbunukio| 3.1.0]rekcan-3-cynpponamuna,;
(R)-N-(2-xnop-4-dptop-3-((5-prop-3-merun-4-okco-3,4-murugpoX nHa30JIMH-6-
W1)OKCH)(peHN)-3-(AudTOPMETOKCH )TUPPOIUANH- 1 -cy b oHaMuAa,;
N-(2-xn0p-3-((5-xn0p-3-meTun-4-okco-3,4-1UruaApOX NHA30IHNH-60- 11 )OKCH )-4 -
dTopdennn)-2-azadbunnkio[2.1.1]rekcan-2-cyappoHamuna,;
6-(2-xn0p-3-{ [>Trn(meTmn)cynbdamorn Jamuno } -6-propdhenokcn)-3, S-numernn-3,4-
JUTUAPOXUHA30IMH-4-0Ha,
N-(2-x10p-3-((3,5-mumeTmn-4-okco-3,4-TUruapOX UHA30JTMH-6-1JT) OKCH ) -4 -
dropdernn)nmupponunus-1-cynbhonamMuna;
(R)-N-(2-xy0p-3-((3,5-numetun-4-okco-3,4-TUru AP OX UHAZOJIMH-0-FJT)OKCH )-4 -
dropdennn)-3-proprmupponunut-1-cyapponamuna;
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdernn)-(N,N-numernn)-cyappamuna;
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapoX UHA30JIMH-6-1JT)aMHHO )-4-

dropdennn)-(N-merun-N-(terparugpodypas-3-ui))-cynabpamuna,;
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N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapoxX nHa30JIMH-6-1JT)aMHHO )-4-
dropdennn)-(N-uxaonponun-N-mMeTui)-cynbhamuna;
N-(2-xn0p-3-((3,5-numeTnn-4-okco-3,4-TUruAPOX UHAZOJMH-6-1JT)aMHHO )-4-
dropdennn)-(N-uka00yTua-N-metun )-cyabhamuna,
N-(2-x10p-3-((3,5-numeTHn-4-0kco-3,4-TuruapOX UHA30JTMH-6-1J1)aAMHHO )-4-
dTopdennn)-4-merokcununepuaus- 1 -cyappoHaMuaa,;
N-(2-x10p-3-((3,5-numeTHn-4-okco-3,4-TuruapoX UHA30JTMH-6-1JT)aMHHO )-4-
dropdennn)-3-(Tpudropmerin)nupponuanH- 1 -cyappoHamMua,;
N-(2-x10p-3-((3,5-mumeTmn-4-okco-3,4-TUruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)-4-rugpokcununepuas- 1 -cyappoHaMuaa,;
(Tpanc)-N-(2-xm0p-3-((3,5-numeTn-4-okco-3,4-TUrHIPOX UHAZOJINH-6-HJT)AMUHO )-4-
dropdennn)-3-pTop-4-meTokcHIUPPOTUANH- 1 -cynbdhoHaMHA,
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapOX UHA30JIMH-6-1JT)aMHHO )-4-
dropdernm)mopdonuH-4-cynspoHamMuna;
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)-(N-uzonponun-N-meTuin)-cynbpaMuaa,;
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)-2-azabunukio[2.2. 1 Jrenran-2-cynbhoHamMuaa;
N-(2-xn0p-3-((3,5-numeTnn-4-okco-3,4-TUruAPOX UHA3OJIMH-6-1JT)aMHHO )-4-
dropdenun)-S-azacnupo[2.4|rentan-5-cynbhoHamMuaa;
N-(2-xn0p-4-¢prop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUruAPOX NTHA3OJUH-0-
win)amuHo)pennn )-(N,N-qumeTtnn)-cyabhamuna;
N-(2-x10p-3-((3,5-numeTHn-4-okco-3,4-TuruapoX UHA30JIMH-6-1J1)aMHHO )-4-
dropdernn)munepunus-1-cynbhonamuna,
(Tpanc)-N-(2-xn0p-3-((3,5-numeTmn-4-okco-3,4-TUrHIPOX UHA3OJIUH-0-HJT)AMUHO )-4-
dropdennn)-3,4-nudropmupponuaus- 1 -cyasponamuna,;
(S)-N-(2-xmop-3-((3,5-numeTnin-4-okco-3,4-TUTr I POXMHA3O0INH-0-HJT)AMHUHO )-4-
dropdennn)-3-propmupponunus-1-cynsdhonamuna,
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TuruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)-2-azabunnkino[2.1. 1]rekcan-2-cyappoHamuna,;
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapOX UHA3OJIMH-6-1JT)aMHHO )-4-

dropdennn)-(N-uzonponun-N-mMeTun)-cyabhamMuaa;
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N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapoxX nHa30JIMH-6-1JT)aMHHO )-4-
dropdennn)-(N-uzonponun-N-meTun)-cynbpaMuaa,;
(umc)-N-(2-xn0p-3-((3,5-numernn-4-okco-3,4-TUruApOX UHa30JIMH-6-UIJT)aMHHO )-4 -
dropdenun)-3,4-nudpropnupponunus- 1 -cyapdhonamuna,
N-(2-x10p-3-((3,5-numeTHn-4-0kco-3,4-TuruapOX UHA30JTMH-6-1J1)aAMHHO )-4-
dropdennn)-(N-uzonponun-N-meTun)-cyibpaMuia,;
N-(2-x10p-3-((3,5-numeTHn-4-okco-3,4-TuruapoX UHA30JTMH-6-1JT)aMHHO )-4-
dropdennn)-3-azabunnkio[3.1.0]rekcan-3-cyappoHamuna,;
N-(2-x10p-3-((3,5-mumeTmn-4-okco-3,4-TUruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)-3,3-audropmupponuaus- 1 -cyasponamuna,;
N-(2-x10p-3-((5-x70p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHAOIHMH-6-1JT)aMHHO )-4-
dropdennn)-3->TunmupponuanH-1-cynbhoHamuna,
rc-N-(2-xyop-3-((3,5-numeTnin-4-okco-3,4-AUruAPpOX MHA3OJIHH-0- T )aMHHO))-4, 5 -
mudroppennn)-3,4-nupropnupponuans-1-cyasponamuna,;
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TruapoX nHA30JINH-6-1JT)aMUHO )-4, 5-
mudroppenmn)mupponuans-1-cyapponamuna,;
N-(2-x10p-3-((3,5-numeTnn-4-okco-3,4-TUrugpoX nHa30JINH-6-1T)aMUHO )-4, 5-
mudroppennn)-(N-stun-N-metmn)-cynbhamuaa,;
N-(2-xn0p-3-((3,5-numeTnn-4-okco-3,4-TUruAPOX UHAZOJIMH-6-1JT)aMUHO )-4, 5-
miudropdenmn)-(N,N-gumerun)-cynbpamuna,;
(R)-N-(2-xm0p-3-((3,5-numeTnin-4-okco-3,4-AUruipOX MHA30IUH-0- 11 )aMUHO )-4, 5-
mudropdenm)-3-MeTOKCUITUPPOTUNH- 1 -cynbdhoHamMu A,
uc-N-(2-x5op-3-((3,5-numeTnin-4-okco-3,4-AUruAPOX MHA3OJIHH-0- 1T )aMHHO)-4, 5 -
mudroppenmn)-3-grop-4-mMeTokCUnUppoUANH- 1 -CyappoHaMua,;
N-(2-x10p-3-((3,5-numeTnin-4-okco-3,4-TruapOX UHA30JIMH-6-1JT)aMUHO )-4, 5-
mudropdenmn)-2-azadunmkino[2.1.1]rekcan-2-cynbhoHamuna,
N-(2-xn0p-3-((3,5-numeTnn-4-okco-3,4-TruapOX UHA30JIMH-6-1JT)aMUHO )-4, 5-
mudropdenmn)-3-azadunmkio[3.1.0]rekcan-3-cynbdhoHamuna;
(R)-N-(5-xmop-3-((3,5-numerni-4-okco-3,4-AUruApOX MHA3OJIHH-0- U1 JaMHHO))-2-
dropdennn)-3-pTopnupponuans-1-cyapponamuna,
N-(5-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruagpoX UHA30JIMH-6-1JT)aMHHO )-2-

dTopdpernm)nupponunus-1-cynbponamMuna;
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(R)-N-(5-xmop-3-((3,5-numerni-4-okco-3,4-AUruApOX MHA30JIMH-0- U1 JaMHHO))-2-
dTopdennn)-3-meTokcunupponuanH- 1 -cyapponamuna,
(R)-N-(2-xn0p-3-((5-xn0p-3-MeTun-4-okco-3,4- AT APOX MHA3OJIUH-0- U1 )aMUHO ) -4 -
dropdenun)-3-sTunnupponuaus- 1 -cynbhoHamuana;
(S)-N-(2-xnop-3-((5-xn0p-3-meTnn-4-okco-3,4-TUruApOXMHAZ0JINH-0-HJT)OKCH )-4-
bropdennn)-3-proprmupponunut-1-cyabpoHamuna;
N-(2-x10p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOXUHAOIUH-O-UJT ) OKCH )-4 -
dropdennn)-3-azabunnkio[3.1.0]rekcan-3-cyappoHamuna,;
N-(2-xn0p-3-((5-x70p-3-MeTHI-4-0KCO-3,4-TUTUAPOXUHAZOIUH-6-1JT ) OKCH )-4 -
dropdernn)-(N-3tun-N-metun)-cyabpamuna;
N-(2-x10p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOXUHAZOINH-6-UJT ) OKCH )-4 -
dropdernn)-(N,N-numernn)-cyappamuna;
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUruAPOX MHA3OIUH-0-
wn)okcn)pernn)-(N, N-numeTwn)-cyaphamuna,
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUruAPOXMHAZOIUH-0-
win)okcn)pernn)-(N->Tin-N-meTnn)-cyabhamuna,
N-(3-((3,5-numernn-4-okco-3,4-AUruAPpOXNHA30INH-0-1I)aMUHO)-2,4-
mudroppenun)nmupponuans-1-cyapponamuna,;
(R)-N-(3-((3,5-mumernin-4-okco-3,4-TuruipoX uHa30JINH-0-1JT)aMHUHO)-2,4-
augpropdenun)-3-pTopnupponuans- 1-cyappoHamuna,;
N-(2-x10p-3-((3,5-numeTHn-4-okco-3,4-TMruapOX UHA3OJTMH-O-1JT) OKCH ) -4 -
dTopdennn)-3-(MeTokcumeTm)azeTHaANH- 1 -cynbhoHaMuaa;
N-(2-xn0p-3-((3,5-numeTHn-4-okco-3,4-TUruapOX UHA3OJIMH-O-1JT ) OKCH ) -4 -
dropdennn)-3-propaserunun- 1-cyapponamuna,;
N-(2-x10p-3-((3,5-mumeTnin-4-0kco-3,4-TUruapOX UHA3 0N H-6-1JT) OKCH ) -4 -
dTopdennn)-3-meTokcnazeTunuH- 1-cynbhonamMuna;
N-(2-x10p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOXUHAOINH-6-1JT ) OKCH )-4 -
dTopdennn)-3-(MeTokcumMeTHI)a3eTHANH- 1 -cynbhoHaMuAa;
N-(2-x10p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOXUHAZOINH-O-1JT ) OKCH )-4 -
dropdennn)-3-meTokcuazeTunuH- 1-cynbhonamMuna;
N-(2-x10p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHAOINH-6-NIT)OKCH )-4 -

dropdennn)-3-propazerunun-1-cyapponamuna,;
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N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnn-4-okco-3,4-AUruAPOXMHAZOIUH-0-
wi)okcn)peHn)-3-(METOKCUMETHIT )a3eTUAUH- | -cy b oHaMK A,
N-(2-xn0p-4-¢prop-3-((5-¢pTop-3-mMeTnn-4-okco-3,4-AUruAPOX NHA3OIUH-0-
nn)okcu)pennn)-3-propasernaun- 1-cynppoHamuna,;
N-(2-xnop-4-¢pTop-3-((5-pTop-3-meTnn-4-okco-3,4-AUrHAPOXMHAZOIHH-0-
WIT)OKCH)(peHIIT )-3-METOKCHa3eTHINH- | -cynbhoHaMua;
N-(2-x10p-3-((3,5-numeTHn-4-okco-3,4-TuruapoX UHA30JTMH-6-1JT)aMHHO )-4-
dropdennn)azerunun-1-cynbdhonamuna,
N-(2-x10p-3-((3,5-mumeTmn-4-okco-3,4-TUruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)-3-propaserunun-1-cyappoHamuaa,;
N-(2-x10p-3-((5-x70p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHAOIHMH-6-1JT)aMHHO )-4-
dropdennn)-3-propasernans-1-cyappoHamuna,;
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUruAPOX MHA3OIUH-0-
wi)aMuHO )peHmn)-3-propazeruans- 1 -cyappoHamuna,
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)-3-meTokcuazeTuauH- 1-cynbhonamMuaa;
N-(2-x10p-3-((5-x70p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHAZOINH-6-NJT)aMHHO )-4-
dTopdennn)-3-merokcuazeTunuH- 1-cynbhonamMuna;
N-(2-xn0p-4-¢prop-3-((5-¢pTop-3-MeTnn-4-okco-3,4-AMruAPOX NHA3OIUH-0-
WJ1)aMHHO )(heH I )-3-MeTOKCHa3eTUANH- | -CyibpoHamua,
N-(2-x10p-3-((3,5-numeTHn-4-okco-3,4-TuruapOX uHA30JTMH-6-1JT)aMHHO )-4-
dTopdennn)-3-(MeTokcumeTm)azeTHaANH- 1 -cynbhoHaMuaa;
N-(2-x10p-3-((5-x70p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHAOIHMH-6-1JT)aMHHO )-4-
dropdennn)-3-(MeTokcumeTmI)azeTHaANH- 1 -cynbhoHaMuna;
N-(2-xn0p-4-¢prop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUruAPOX MHAZOIUH-0-
WIT)aMHHO )(heH I )-3 -(METOKCUMETHIT)a3e TUANH- | -Cyib(poHaMU 1A,
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TuruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)-3,3-nudropazerunus-1-cynphoHamuna,
N-(2-x10p-3-((5-x70p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHAOIHMH-6-1JT)aMHHO )-4-
dropdennn)-3,3-nudropazerunun-1-cynphoHamuna,
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUruAPOXMHAZOIUH-0-

wi)amuHo)hennn)-3,3-mudropaseTuauH- 1 -CyaphoHaMu A,
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N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapoxX nHa30JIMH-6-1JT)aMHHO )-4-
dropdenmn)-3-((nudropmerokcu)mMerui )azeTuauH- 1 -cyibhoHamuaa;
N-(2-xn0p-3-((5-xn0p-3-MeTun-4-okco-3,4-AUruapOXMHA30JINH-0- 11 )JaMUHO )-4-
dropdenmn)-3-((audropMeTokcH )MeTHIT )a3eTUANH- | -Cyb(poHamu A,
N-(2-xnop-4-¢pTop-3-((5-pTop-3-meTnn-4-okco-3,4-AUrHAPOXMHAZOIHH-0-
win)amuHo)dennn)-3-((nudropmerokcu)MeTr )azeTuaNH- 1 -cy b oHamua,
N-(2-x10p-3-((3,5-numeTHn-4-okco-3,4-TuruapoX UHA30JTMH-6-1JT)aMHHO )-4-
bropdenmn)-3-(MeTOKCUMETH )-3-MeTUIa3eTHANH- | -cyibhoHamMuaa;
N-(2-x10p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHAOIHMH-6-1JT)aMHHO )-4-
dTopdennn)-3-3TokcnazernauH- 1-cynphoHamMuaa;
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUruAPOX MHA3OIUH-0-
WUT)aMHHO )(peHMIT)-3-3TOKCHA3e TUANH- | -CyIbpOHAMI 1A,
N-(2-x10p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHAOIHMH-6-1JT)aMHHO )-4-
dropdpennn)-3-(nudropmerokcu)azeTuann- 1-cyappoHamMuna,;
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUruAPOXMHAZOIUH-0-
wi)amuHo)pennn)-3-(audTopmerokcn)azeTuanH- 1 -cyippoHamMuna,
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapoX UHA30JIMH-6-1JT)aMHHO )-4-
bropdennn)-3-dprop-3-(MeTokCUMeTHIT )a3eTHAUH- | -CyiboHaMUAA;
N-(2-xn0p-3-((3,5-numeTnn-4-okco-3,4-TUruAPOX UHA3OJIMH-6-1JT)aMHHO )-4-
dropdenun)-3-nuaHoaseTuaH- 1-cyppoHamMuaa;
N-(2-x10p-3-((3,5-numeTHn-4-okco-3,4-TuruapOX uHA30JTMH-6-1JT)aMHHO )-4-
dTopdennn)-3-merunazeruaun- 1 -cyappoHamuna,;
N-(2-x10p-3-((3,5-numeTHn-4-okco-3,4-TuruapoX UHA30JIMH-6-1J1)aMHHO )-4-
dbropdennn)-6-¢prop-3-azadbunukio|3.1.0]rekcan-3-cyappoHamuna,;
N-(2-x10p-3-((3,5-mumeTmn-4-okco-3,4-TUruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dbropdenmn)-1-prop-3-azadbunukio|3.1.0]rekcan-3-cyappoHamuna,;
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapOX UHA30JIMH-6-1JT)aMHHO )-S5 -
dropdernm)nmupponunus-1-cynbhonamuna;
(R)-N-(2-xmop-3-((3,5-numerni-4-okco-3,4-AUruApOX MHA3OJIHH-0- U1 JaMHHO))-5-
dropdennn)-3-proprupponunuH-1-cyapponamuna;
(R)-N-(2-xmop-3-((3,5-numerni-4-okco-3,4-AUruApOX MHA3OJIMH-0- NI )aMHHO))-5-

dropdennn)-3-meTokcunupponuanH- 1 -cyappoHamuna,
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N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapoxX nHa30JIMH-6-1JT)aMHHO )-4-
dropdenmn)-2-azadbuuukio[3.1.0]rekcan-2-cyappoHamuaa,;
N-(3-((3,5-numernn-4-okco-3,4-TUrHAPOX UHAZOIMH-6-UJT)aMUHO)-2, 5-
aupTopdeHu)IUppOTUANH- 1 -CyTboHaAMUAA;
N-(2-x10p-3-((3,5-numeTHn-4-0kco-3,4-TuruapOX UHA30JTMH-6-1J1)aAMHHO )-4-
dTopdennn)-3-prop-3-meTrnazeTunuu- 1 -cynbhoHamMmuna;
N-(2-x10p-3-((3,5-numeTHn-4-okco-3,4-TuruapoX UHA30JTMH-6-1JT)aMHHO )-4-
dropdennn)-3-((TpudTopmeToKcH )MeTHI)a3eTHANH- | -cynbhoHaMUA;
N-(2-x10p-3-((3,5-mumeTmn-4-okco-3,4-TUruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)-2-azacnupo[ 3.3 Jrentan-2-cynbhoHaAMUAA;
N-(2-x10p-3-((5-x70p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHAOIHMH-6-1JT)aMHHO )-4-
dropdennn)-2-azacnupo[ 3.3 Jrentan-2-cynbhoHaMUAA;
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUruAPOX MHA3OIUH-0-
wi)aMuHO )peHmn)-2-a3acnupol 3.3 Jrentan-2-cyappoHamMuna,;
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)-3-3TokcnazeTnauH-1-cynsponamMuna;
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)-3-(nupropmerokcu)azeTuant- 1 -cyapponamuna,;
N-(2-xn0p-3-((3,5-numeTnn-4-okco-3,4-TUruAPOX UHA3OJIMH-6-1JT)aMHHO )-4-
dropdenun)-3-(TpupTopMeTokcH)azeTuaNH- 1 -Cy b oHAMI A,
N-(2-x10p-3-((3,5-numeTHn-4-okco-3,4-TuruapOX uHA30JTMH-6-1JT)aMHHO )-4-
dropdennn)-S-azacnupo[2.3 Jrekcan-S-cyabpoHamuna,
N-(2-x10p-3-((3,5-numeTHn-4-okco-3,4-TuruapoX UHA30JIMH-6-1J1)aMHHO )-4-
dropdennn)-3-((hropmerokcu)MeT)azeTHINH- 1 -cynbhoHaAMUAA;
WK ero (papMaleBTHUECKU TPUeMIIEMast COJIb.
Bomnomenue 17. Coenurenne popmynibl V
RS

N R4

o) R2 R3 R7
\Y%

HJIN €Iro (l)apMaI_leBTI/ILIeCKI/I npuemiieMas COJib, ric:
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L npencrasnsier codoit NH;
R! npencrasnsier coboii C1-Ceanku,

R? npencrasnser coboii F unu CI;

R® npencrasnser coboii CI;

R* npencrasnser coboii F;

R’ npencrasnser coboii H;

R® u R’ BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH IPHCOEIHHEHBI, OOpasyroT
HACBIIIEHHYIO KOJIBIIEBYIO CUCTEMY, BbIOpaHHYI U3 (1) 4-6-4IEHHOrO MOHOLIMKIMYECKOTO
KOJIbIIa, BO3MOKHO MMEOIIET0 BTOPOH IETEPOATOM B KOJbLE, KOTOpbIM siBisiercst O, rue
YKa3aHHOE KOJIBIIO BO3MOKHO 3aMEIEHO 1 WK 2 3aMECTUTENSIMH, HE3aBUCUMO BBIOPAHHBIMHU
u3 F, -OH, -OCHs, -OCHF,, -OCDs, -CH3, -CH2CH3, -CH2OCH3, -CH2OCHRF, -CH,OCHF,
-CH>OCF3, -OCF3, -OCH>CHs u CN, u (3) 6-7-471eHHOrO MOCTHKOBOT'O KOJIBLIA.

Bomnomenne 18. Coenunenne mo soruomenuto 17, rae R® u R7 Bmecre ¢ atomom
a30Ta, K KOTOPOMY OHHU TPHCOEIMHEHBI, 00Pa3yrOT 4-6-YIEHHOE MOHOIUKIMIECKOE KOJIBIIO,
BO3MOKHO MMEFOIIEE BTOPOM I'eTEpOaTOM B KOJbIIE, KOTOPbIM siByisieTcss O, rie yka3aHHOE
KOJIBIIO BO3MOJKHO 3aMelieHo | mim 2 3aMecTuTensiMu, He3aBrucuMo BbiOpanHbivMu u3 F, -OH,
-OCHs;, -OCHF,, -OCDs, -CH3, -CH2CH3, -CH2OCH3, -CH,OCH,F, -CH>OCHF», -CH>OCEF3,
-OCF3, -OCH,CHs3 u CN.

Bomnomenune 19. Coenunenne no soromenuto 18, rae R® u R’ Bmecre ¢ aTomMom
a30Ta, K KOTOPOMY OHH TPHCOEIHHEHbBI, 00Pa3yrOT 4-6-4JIEHHOE MOHOLIMKINIECKOE KOJIBIIO,
I7ie YKa3aHHOE KOJIbLIO 3aMelIeHO 3amecTtuteneM, BbiopanHubiM u3 F, -OH, -OCHj3, -OCHF,, -
OCDs, -CHs, -CH,CHs, -CH,OCH;, -CH,OCH)F, -CH,OCHF,, -CH>OCF3, -OCFs3,
OCH,CH3 u CN.

Bomnomenue 20. Coenunenne mo soruomenuto 19, rae R® u R’ Bmecre ¢ aTomom
a30Ta, K KOTOPOMY OHH TPUCOEIUHEHBbI, OOpa3yrT HAChIIeHHOe 4-0-dJieHHOe
MOHOIIMKJIHYECKO€E KOJIbIIO, 3aMelneHHoe F.

Bomnomenune 21. CoenriHeHre, KOTOPOE BHIOPAHO U3:

N-(2-xn0p-4-¢prop-3-((5-¢pTop-3-MeTnn-4-okco-3,4-AUruAPOX MHAZOIUH-0-

W1)aMHHO )(peHm)-2-a3a0umkio[ 2. 1. 1 ]rekcan-2-cynbhoHaMua, UMEIOIIEro CTPYKTYPY:

(/N F o
\\/,O
o F H ¢ H @

2
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(R)-N-(2-xy0p-4-¢prop-3-((5-pTop-3-MeTmn-4-0kco-3,4- AUr U AP OX MHAZOJIHH-6-
wi)amuHo)heHnn)-3-proprupponuauH-1-cyappoHamuna u Kpucraummueckoit Gopmsl (R)-N-
(2-xn10p-4-pTop-3-((5-PpTOp-3-MeTHN-4-0KCO-3,4- AUTUAPOXMHAZOINH-O-HJT)aMUHO ) €H I )-3 -

dTopnupponuauH-1-cynbhoHamuga, UMEIOIIErO CTPYKTYPY:

r/N F o
N §7°
- N N” ‘NQ...F
o F 1 ¢ H

N-(2-x10p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHAOIHMH-6-1JT)aMHHO )-4-

7
dbropdenmn)-3-propazerunun- 1 -CyaphoHaMIIa, IMEIOIIETO CTPYKTYPY:

N F o
N §7°
7~ H N/ \N\l
o < c H E

WK ero (papMaLeBTHIECKU pHUeMIeMast CoJb.

2

Bomnomenue 22. CoenuaeHne, KOTopoe npencrasisier codoit N-(2-x1op-3-((5-xmop-3-
MeTUI-4-0KC0-3,4-TUruAPOX UHA3OIHH-0-1IT)aMHIHO )-4-pTopdernn)-3-propaseTunus-1-

cynbhoHaAMUI, UMEFOIIUN CTPYKTYPY:

N F o
N §7°
7~ H N/ \N\l
o <l c H E

WM ero (hapmareBTH4ecKy npremMiemMast Cob.
Bomnomenue 23. CoenuHeHue, KOTopoe npencrasisietr codoii N-(2-xop-3-((5-xmop-3-
MeTUII-4-0KC0-3,4-TUruAPOX UHA3OJIHH-6-1IT)aMIHO )-4-pTopdermn)-3-propaseTunus- 1 -

cynb(hoHAMHI, UMEIOIIHIA CTPYKTYPY:

r/N F (,?O

N .s%

-~ N NSN
H H

(0} Cl Cl F

Bomomenue 24. ®apmaneBTudecKkass KOMIIO3MILMS, COAEp:Kallas COEAUHEHHE IO
nroboMy u3 BomiomeHui 1-23 win ero ¢gapMaleBTHUECKH MPUEMJIEMYIO COJIb U OAWH WU
Oonee yem onuH papMaLeBTHUECKH PUEMIIEMBIH HOCHTEIb.

Bomnomenne 25. Crnoco0 monyueHus: COeOUHEHUs] 1O BOIUIOIIEHHIO | winu ero

(bapMaeBTHYECKH TPHEMJIEMON COJTH, BKJTFOYAFOIIIHIA:
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a) ms coeuHenus 1o Bortomenuo 1, e L, RY, R% R? R* R’ R® u R’ spnstorcs

TaKUMH, KaK OMpeNieNIeHO B BOIUIOIEHNH 1, coueraHue coenuHeHus Gopmysl (25)

R5
N R4
~ I j
R(N L NH,
O R? R3
25

2

rie L, RY, R? R?, R* u R® aBnsroTcs TakuMu, KaK ONpeeNeHo B BOIJIOMEHHH 1, ¢

coenuHeHueM GopmyJsl (16)

\ /7

CI/S\N’

R7

R6

16

2

rae R® u R7 sBAsroTCs TaKMMH, Kak ONMpeNeNeHo B BOMIOLIEHHU 1, B MPUCYTCTBUMH
MOAXOASALLEr0 OCHOBAHUS, WU
6) mst coenunenus no somtomenuto 1, rne RY R% R? R* u R’ spasroTcs TakuMu, Kak

onpexneneHo B BomiomeHuu 1, u L npencrasisier coboit NH, B3aumoneiicTere coenUMHEHUs

dopmysl (5)

rne R! u R? sisnstroTest TaKUMH, KaK OINpPEeJESEeHO B BOIUIOIIEHUHU 1, C COeIUHEHUEM

bopmysl (27)

R5
R4
\//
P _R®
I ITI N
R® PG R’

~

27

2

rae R*, RY, R, RS u R’ aBnsroTcs TakuMy, Kak omnpejieieHo B Boruomenuu 1, u PG
npeacTaBseT coOoil 3aIUTHYIO TPy aMUHA, B MPUCYTCTBUM TaIadHeBOr0 KaTalu3aTopa

U JUuraHja ¢ nmocCJICAy UM yAaJICHUEM SaMHTHOﬁ rpyIMnrkbl aMruHa, UJn
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B) ana coemunenuss popmynsl I, rme RY, R? R’ R* u R® sBnstroTcs Takumu, Kak

omnpexneneHo B Boroumernnn 1, u L mpencrasnser codoit O, B3auMonelHCcTBUE COEAMHEHUS

dopmysl (31)
R5
N R*
i
N rd
R o) nFC
0 R2 rs H
31

2

rae R!, R2, R’ R* u R’ aBnsroTcs TakuMy, Kak OmnpejieieHo B Borutomenuu 1, u PG
TpeACTaBIseT COOOI 3aIUTHYIO TPYIIIy AMHHA, C PEareHToM (GOpMyJIbI

\// 6

CI/S\N'

R7

B IIPUCYTCTBHH OCHOBAHHMS C TIOCJIEAYIOIINM YAAIEHHEM 3alIUTHOW IPYIIbI aMHHA; U

BO3MOKHO 00pa3oBaHHe ero (papMaleBTUIECKH MPUEeMIIEMON COJIH.

Bormomenne 26. Cnoco®6 neuennst BRAF-accounmpoBaHHOH — omyxonmw y
HYKJAIOIIEroCss B 3TOM CYOBEKTa, BKIIIOYAIOIIUN BBENEHHE CYOBEKTY TeparneBTUYECKH
3¢ exTuBHOrO KONMYECTBA COEAMHEHUs MO JroOOMy H3 BoIUiomeHuid 1-23 wumu ero
bapManeBTUYECKH TPUEMIIEMON COJTH.

Bomnomenne 27. Cnoco6 mno Bommomenuto 26, rae ykasaHHas BRAF-
accolMMpoBaHHas onyxoib umeer myraiuo BRAF II knacca.

Bomnomenne 28. Crioco06 mo Borutomenuto 27, rae ykasanHas myrtauusi BRAF 11
KJjacca npencrapisier codor myranuo BRAF, ornudnyo ot V600.

Bomnomenne 29. Crnoco0 mo BomtomeHuto 28, rne ykasaHHas mytanus BRAF,
ommyHas ot V600, npexacrasisier coboit BRAF G469A mu G469R.

Bomtomenne 30. Crioco0 mo Bomtomenuro 29, rae ykasanHas myrtauusi BRAF 11
KJjlacca npencrapisier cobol Bapuant crutaiicuara BRAF V60OE.

Bomomenne 31. Cnoco6 no Borutomenuto 30, rae yKa3aHHbIA BapUAHT CIUIAHCHHTA
BRAF V600E npencrasisier coboii p61BRAF(V600E).

Bomomenne 32. Criocob no mobomy u3 Bomomennit 26-31, roe ykazanHast BRAF-
aCCOLIMMPOBAHHAsl OIYyXOJb MpEACTaBsieT coOOH pak, BbIOPAHHBIM M3 paka JIETKOro,
MEeJIAHOMBI, KOJIOPEKTAIbHOTO PaKa, paKka MOJIOYHOM JKeJe3bl, paka MOKENTyIOUHON JKee3bl,

paka IIUTOBUIHOMN >KEJIE3bl, paka MPEACTATEbHON >KeJie3bl, aJleHOKHUCTO3HON KapLUHOMBI,
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paka anmneHAuKCa, paka TOHKOM KUIIKH, HEMPOSHAOKPUHHOIO paka »KeJly10YHO-KUILIEYHOIO
TPaKTa, MJIOCKOKJIETOYHOTO paka TOJIOBbI M IIEH, aHTMOCAPKOMBI, paka MOYEBOTO My3bIps,
IJIa3MAKJIETOYHON  ONyXOJIM, paka TMEe4YeHM U  JKEIYEBBIBOJALINX  IyTeH, paka
renaTonaHKpeaToOMIuapHOH  30HbI, paka  SIMYHUKOB, HEHPOSHAOKPUHHOTO  paKa,
XOJIAHTHOKAPLIMHOMBI, paKa MUILIEBOJHO-KEIYAOYHOIO MEepexoaa, CapKOMbl MATKUX TKAHEH,
JIeWK03a, HEXOIKKMHCKOM ruMdombl 1 Buos paka [THC.

Bomnomenne 33. Cnocod no smobomy u3 BorutomeHuit 26-31, rae yka3aHHBIH pak
NPEACTaBIsIET COOON METACTATUYECKHH PaK.

Bomtomenne 34. Crnioco6 mo BomuiomeHuro 33, rie yKa3aHHBIH pak MPENCTaBIseT
coboit meracrarnueckuii pak [ITHC.

Bomomenne 35. Criocob no mobomMy u3 BorutomeHuit 26-31, roe ykazanHas BRAF-
aCCOLIMMPOBAHHAS OMYXOJIb MPEACTABISIET COOOH MEPBUYHYIO OMyXOJIb.

Bomomenne 36. Criocod mo BOIUIOIIEHHUIO 35, rie yKa3aHHAs MEPBHYHAS OMyXOJb
TOJIOBHOTO MO3Ta MPENCTABISAET COOO0M 3I0KAaUeCTBEHHYIO OMyXOJb.

Bomomenne 37. Criocod mo BOIUIOINEHHUIO 35, Iie YKa3aHHAs MEPBHYHAS OMyXOJb
TOJIOBHOTO MO3Ta MPEACTAaBIsAET COOON TIIMOMY 2 CTENEHH, IJIMOMY 3 CTENEHH WU oMy 4
CTETICHU.

Bomnomenne 38. Cnocod0 mno Bomjomenutro 26, rxae ykasanHas BRAF-
accolMMpoBaHHas onyxoib umeer mytaunio BRAF I knacca.

Bomnomenne 39. Crioco6 o Borutomenuto 38, rae ykazannas mytanus BRAF I kiacca
npexacrasysiet coboit mytauuo BRAF V600E unu BRAF V600K,

Bomnomenne 40. Crnoco6 mo Bomuomennto 38 wiu 39, rae ykasaHHas BRAF-
aCCOLIMMPOBAHHASI OINMyXOJib BBIOpAaHA M3 MEJAHOMBI, KOJIOPEKTAJIbHOTO paka, paka
H.IHTOBPIHHOﬁ JKEJIE3bI, HEMECJIKOKJICTOYHOI'O paka JErkoro, paxka SAWYHUKOB, ITOYCYHO-
KJIIETOYHOI'0 pakKa M HUX METACTATUYCCKUX BUIOB pakKa U NECPBUYHBIX OHYXOJIeﬁ I'OJIOBHOI'O
MO3ra.

Bomomenne 41. Cnoco6 mo Boruomennto 38 wmiu 39, roe ykasanHHas BRAF-
ACCOLIMUPOBAHHAS OMYXOJIb MpeacTapisieT codboi omyxons [THC.

Bomomenne 42. Cnoco6 mo BortomeHuro 41, roe ykasanHas omyxonb [[HC
NPEACTaBIIET COOOH 37I0KAYECTBEHHYIO OITyXOJIb.

Bomomenne 43. Cnoco0 mo BormtomeHuro 42, rae yka3aHHas 3JI0KaueCTBEHHAs

OIyXOJIb MpencTaBsieT codoit meracraTuueckuii pak LIHC.
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Bomnomenne 44. Cioco6 no BOIUIOImEHHIO 43, T1e YKa3aHHbIN METaCTaTUYECKUH pak
IMHC BBIOpaH M3 METacTaTUYECKON MENIaHOMBI, METACTATUYECKOrO KOJIOPEKTAJBbHOTO PaKa,
METAaCTaTUYECKOTO HEMEJIKOKJIETOUHOTO paKa JEerkoro, MeTaCTaTU4eCKOro paka IUTOBUIHON
JKeJle3bl 1 METaCTaTHUECKOIO paKka sMYHUKOB.

Bomnomenne 45. Cnoco6 mno Bomomenuto 41, rae ykasannas omyxonp [THC
npezacrasisier cobor nHTpakpanuanbHoe LMD wnu skcrpakpanuanisHoe LMD,

Bomnomenne 46. Crnocod mo Bomomenuro 41, rae ykasanHas omyxosb LHC
NpEeACTaBIsieT COOON MEPBUYHYIO OMYXOJIb FOJOBHOTO MO3Ta.

Bomtomenne 47. Criocod no BoIuIomeHno 46, rne ykasaHHas MEepPBUYHAS OMyXOJb
TOJIOBHOTO MO3Ta MPENCTaBIIsET COOO0 3JI0KAaUeCTBEHHYIO OMYXOJb.

Bomtomenne 48. Criocod mo BorutomeHuro 47, rae ykasaHHas MepBHYHAs OMyXOJIb
TOJIOBHOTO MO3Ta MPECTABISET COOON IITHOMY 2 CTETEeHH, INIHOMY 3 CTENEHH WIH oMy 4
CTETIeHU.

Bommomenne 49. Cnoco0 mno BomomeHnuto 26, rne yka3anHas BRAF-
accouuupoBaHHas onyxoib uMmeeT mytauuro BRAF 111 knacca.

Bomnomenne 50. Cnoco0 mno Bomomenuro 29, rae ykasanHas BRAF-
aCCOLIMMPOBAHHAsT OMyXOJb NPEACTaBIsieT COOOH pak, BBIOPAHHBIA M3 MEJIaHOMBI, paka
TOHKOTO KHIIEYHUKA, KOJOPEKTAJbHOTO paka, HEMEJKOKJIETOUYHOIO paka JIerKOoro, paxa
SHAOMETpPUsl, paka LIeHKH MAaTKH, JeHKO03a, paka MOYEBOrO My3bIpsi, HEXOIKKHHCKOU
AUM(OMBI, TJIMOMBI, paka SUYHUKOB, paka NPENCTATeNIbHOH JKeNe3bl, paka MEeYeHU H
JKEJTYEBBIBOASIINX MYTEH, paKa MULIEBOJHO-KETY JOYHOIO NEPEX0AA, CAPKOMBI MATKUX TKAHEH
U paKa MOJIOUHOM KEJIE3Bl.

Bomomenue 51. Cioco6 no Borutomenuto 49 wnu 50, rae pak umeer mytanuio BRAF
G466V unu BRAF D594G.

Bomomenne 52. Crioco0 mo ro0oMy 13 BorutonieHuid 26-51, rae yka3aHHbIA CyOBeKT
He MOABEPraJCs JEUEHHIO.

Bomnomenue 53. Cnoco0 mo nr0boMy U3 BOIUIOMEHUH 26-52, NOMONHUTETHHO
BKJIFOYAIO LU NPOBEICHNUE AOMOJHUTENBHON NPOTUBOOMYXOJIEBON TEPANTUHU.

Bomiomenne 54. Cnoco® 1o  BOIIIOMIEHHIO 53, THOe  JOIMOJHHUTENIbHAs
IPOTHUBOOITYXOJIEBast TEPAIHs BIOpaHa U3 OJJHOTO HJIH OOoJiee YeM OJJHOTO U3 XUPYPTrUIECKOTO
BMELIATEIbCTBA, TYUEBOI Tepanyuy U MPOTUBOOITYXO0JEBOIO areHTa.

Bomiomenne S55. Cnoco6 mo  BomomeHuto 54,  rae  JONOJHUTEIbHOM

MIPOTUBOOIYXOJEBOU TePANUEN SBJISIETCS MPOTUBOOITYXOJIEBBIN areHT.
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Bomiomenne 56. Cnoco® Mo  BOIJIOMIEHHIO 55, TO€  JOMOJHUTEIbHBIH
NPOTUBOOIYXOJNIEBbI areHT BbliOpaH wu3 wuHrubutropos MEK, wunrnburopos BRAF,
unrudburopos EGFR, mnru6uropos HER2 w/unu HER3, mnruburopos Axl, mHrudburopos
PI3K, uaru6uropos SOS1, vHruOMTOPOB NyTH NMEpeAayv CUrHANA, HHTHOUTOPOB UMMYHHBIX
KOHTPOJIbHBIX TOYEK, MOZYJIATOPOB MyTH amnomnTo3a, LIUTOTOKCUYECKUX
XUMHOTEPAIEBTUYECKUX CPEACTB, CPENCTB TapreTHOW aHTHAHTMOTE€HHON Teparnuyu U areHTOB
TapPreTHOM HMMYHOTEPAIUU.

Bomiomenne 57. Cnoco® Mo  BOIUIOWIEHHIO 56, T©a€  JOOMOJHUTEIbHBIH
NPOTHUBOOITYXOJIEBBIN areHT mpeacrasisier codon narnourop MEK.

Bomtomenne 58. Cnoco0 mo Borutomenuto 57, rae uaruourop MEK npencrasnsier
co0oit OMHUMETUHUO, TPaMeTHHHO, KOOMMETUHUO, CeTyMeTHHHO, muMacepTud, pedaMeTHHUO,
MHPAAMETHHHO, 2-(2-xnop-4-iioadernaaMuno )-N-(LIUKIONPOITHIMETOKCH)-3,4-
nudropdbersamun, 3-[2(R),3-nuruapokcunponui]-6-prop-5-(2-pTop-4-iiondennnamuno)-8-
metuamupuno| 2,3 -d Jmupumunna-4,7(3H,8H)-n1oH nnn ux ¢dapManeBTHUECKH TPUEMIIEMbIE
COJIH.

Bomnomenne 59. Cnoco6 nmo Borutomenuto 58, rae uarnourop MEK npencrasnser
coOoit OMHUMETHHUO MK ero (papMaLeBTHUECKN IPUEMIIEMYIO COJIb.

Bomiomenne 60. Cnoco® mo BomiomeHuto 56, TOe  JOMOJHUTEIbHBIN
IPOTHUBOOITYXOJIEBBIN areHT npeacrasiser codoit nuruourop EGFR.

Bomnomenne 61. Criocod no Borutomenuto 60, rae narndurop EGFR npencrasnser
coboi 1eTykcuma.

Bomnomenne 62. Cnocobd nedenus cyowbekta ¢ BRAF-acconmmpoBaHHbIM
METACTaTUYECKHM pPAKOM, MPHU KOTOPOM CYOBEKT paHee MOoJydas JIeYeHHEe C IOMOLIBIO
NPOTUBOOIYXOJIEBOW ~ TEPAmuM, BKJIIOYAIOIIUNA BBEACHHE CYOBEKTY TepameBTUYECKH
3¢ (PeKTHBHOrO KOJMYECTBA COSAMHEHMSI 1O JTOOOMY U3 BOIUIOMIeHHH 1-23.

Bomtomenne 63. Cnoco® mno BomuomeHmo 62, rtae ykasaHHblii BRAF-
accouuupoBaHHbIN pak umeer myTanuio BRAF II knacca.

Bomomenne 64. Crniocod mo BomomeHuto 63, rae ykasanHas mytanms 1l xiacca
MPEICTaBIsIeT COO0H MyTalHIO, OTIIMYHYIO OT V600.

Bommomenne 65. Cnoco® mno Bomuomenmo 62, rae ykasaHHbli BRAF-
accouuupoBaHHbIN pak umeet mytanuo BRAF I knacca.

Bomnomenne 66. Cnoco® mno Bomuomenmo 65, rae ykasaHHbli BRAF-

accouunpoBaHHbii pak umeeT myTanuo BRAF VO0OE unu V60OK.
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Bomnomenne 67. Crioco no no0oMy 13 BOIUIOLIeHHH 62-66, r1ie yKa3aHHBbIA CyOBeKT
paHee MoJiydaj JieueHHe C MOMOIIBI0 MPOTUBOOIYXOJIEBONH TE€panuy, KOTOpas MpeACTaBiIsieT
coboit onuH mnu Oosee 4eM OUH NMPOTHBOOIYXOJIEBbIN areHT, He3aBUCUMO BBIOPAHHBIA U3
unruouropos MEK, naru6uropos BRAF, unru6uropos EGFR, unarnéuropos HER2 w/nnn
HER3, unru6uropos Axl, maruduropos PI3K, marumburopos SOS1, uHruOutopoB mytu
nepefayd CUrHaJA, MHMHOUTOPOB HWMMYHHBIX KOHTPOJIBHBIX TOYEK, MOJAYJISTOPOB IyTH
amonTro3a, ILUTOTOKCHYECKHX XHUMHOTEPANeBTHUECKUX CPEACTB, CPEACTB TapreTHOU
AHTMAHTHOTE€HHOW Teparuy U areHTOB TAPreTHOM HMMYHOTEpaInu.

Bomnomenne 68. Criocod mo Boruiomenuto 67, rae cyObekT paHee Mojydal JIedeHue
uHruouropom BRAF.

Bomnomenne 69. Criocob mo Boruiomenuto 67, rae cyObeKT paHee MoJydal JIedeHue
koMmOuHanumelt naruoutopa BRAF u uaruburopa MEK.

Bomnomenne 70. Criocob 1o Boruiomennto 67, rae cyObeKT paHee MoJydas JieueHue
OIHUM WM OoJiee 4eM OTHUM HHTHOMTOPOM UMMYHHBIX KOHTPOJIBHBIX TOUYEK.

Bomnomenne 71. Criocob mo Borutomenuto 67, rae cyObeKT paHee MoJydal JIedeHue
OIHUM Wiu Oonee ueM ogHUM uHruouropom PI3K.

Bomnomenne 72. Criocob 1o Boruiomennto 67, rae cyObeKT paHee MoJiydas JieueHue
xoMmOuHanuelt naruoutopa BRAF u nHruéuropa UMMYHHBIX KOHTPOJIBHBIX TOYEK.

Bomnomenue 73. Crioco6 no BoruiomeHuro 67, rae CyObeKT paHee Moydal JeueHne
komOuHaimelt wuHruOuropa BRAF, wunrubmropa MEK wu wuHrHOMTOpa HMMYHHBIX
KOHTPOJIbHBIX TOYEK.

Bomnomenne 74. Criocod 1o Boruiomenuto 67, rae cyObekT paHee Mojydal JeueHHe
OIHUM WU OOJiee YeM OTHHUM aJIKHJIUPYIOIIUM AreHTOM.

Bomnomenne 75. Criocod mo Boruiomenuto 67, rae cyObekT paHee MoJydal JiedeHue
xoMmOuHanmelt naruouropa BRAF, uaruouropa MEK u naru6uropa EGFR.

Bomnomenne 76. Criocod mo Boruiomenuto 67, rae cyObekT paHee MoJydal JiedyeHue
unruouropom EGFR.

Bomnomenne 77. Criocob 1o Boruiomenuto 67, rae cyObeKT paHee MoJydal JIedeHue
komOuHanmeldi naruouropa EGFR u omHoro mim Oosee 4eM OFHOrO LHUTOTOKCHYECKOTO
XUMHOTEPANeBTUYECKOTO areHTa.

Bomnomenne 78. Criocob mo Borutomenuto 67, rae cyObeKT paHee MoJydal JIeueHue

kombuHanued uaruoutopa EGFR n nnrnduropa BRAF.
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Bomnomenne 79. Criocob mo Boruiomenuto 67, rae cyObekT paHee Mojydal JIeueHHe
xomOuHanueit naruouropa MEK u ogHoro mnm Oonee yeM OZHOrO MHTHOMTOPa UMMYHHBIX
KOHTPOJIbHBIX TOYEK.

Bomomenne 80. Criocod mo Bomommenuto 67, rae CyObeKT paHee Moaydal JieueHue
OIHUM MM OoJiee YeM OTHMM [IUTOTOKCHYECKUM XMMHUOTEPAIeBTHYECKIM areHTOM.

Bomnomenne 81. Criocod mo BoruiomeHuto 67, rae cyObekT paHee MoJydas JeueHue
KOMOWHAIMEH aHTUTENLHOTO TePANeBTUYECKOrO CPEACTBA U OHOTO MK OoJiee YeM OIHOTO
LIUTOTOKCHYECKOTO XUMHOTEPATIeBTUYECKOT'0 areHTa.

Bomnomenne 82. Criocod mo Boruiomenuto 67, rae cyObekT paHee MoJydal JIedeHue
xomOuHanmelt uaruouropa EGFR, marnouropa BRAF u ogHoro mmm Oosee yeM OmHOTO
LIUTOTOKCHYECKOTO XUMHOTEPAIIEBTUIECKOT0 areHTa.

Bomnomenne 83. Criocod mo Boruiomenuto 67, rae cyObeKT paHee MoJydal JIedeHue
uaruoburopom EGFR  w  omuum wumm  Oomee 4YeM  OOHUM — LIUTOTOKCHYECKHM
XUMHOTEPATIEBTUYECKUM areHTOM.

Bomnomenne 84. Cioco6 mo odomy u3 Boruiomennii 67, 68, 69, 72, 73, 75 u 82, rae
unruoutop BRAF npencrasnsier coboii sHkopadennd, nadbpadennd, BemypadeHud wim ux
(bapMarieBTUIECKH ITPHEMIIEMbIE COJIH.

Bomnomenne 85. Cnocod mo mobomy u3 Bommomenuin 67, 69, 73, 75 u 79, rne
unruourop MEK npexncrasnsier coboit OuHUMETHHHUO, TpamMeTHHUO, KOOMMETHHUO MM KX
(apmaLeBTHYECKH TIPUEMIIEMBIE COJIH.

Bomnomenne 86. Criocod mo mobomy u3 Bomnomenuii 67, 70, 72, 73 u 79, roe
UHrHOUTOP MMMYHHBIX KOHTPOJIBHBIX TOYEK MPENCTaBisier coOoil umummmymMad, HUBOJIYMaO
WJIH TeMOpOTU3yMal.

Bomnomenne 87. Criocob mo BomtomeHuto 67 unn 71, rae oquH i 0oJiee 4eM OIUH
unrudurop PI3K BriOpan u3 Oynapnucubda u annenucuda.

Bomtomenne 88. Cnoco0 mo Bomiomenuto 67 uinn 74, rae anKWIMPYIOIIHA areHT
BBIOpaH M3 TEMO30JOMUAA, POTEMYCTHHA, JIOMyCTHHA U KApMYCTHHA.

Bomnomenwne 89. Ciocod no modomy u3 Borwiomenwnii 67, 75, 76, 77, 78, 82 u 83, rae
unruOutop EGFR BeIOpan u3 uerykcumada, maHUTymMmymada, OCUMEpTHHHOA, 3PJOTUHUOA,
repuTHHNOA, HeUTYMyMaOa, HepaTuHuOa, TanaTuHuOa, BaHaeTaHnOa u OpuraTuHUOA.

Bomnomenwne 90. Cioco6 mo mrodomy u3 Bomwtomenuii 67, 77, 80, 81, 82 u 83, roe onux
wi Ooyiee 4eM OJUH LIUTOTOKCUYECKHH XMMHOTEpaneBTHUeCKuil areHT BeIOpaH u3 Nordic

FLOX (¢ropypaumn, GonuHOBast KUCIOTA U OKCAIUIUIATHH), OKCAIUITIATHHA, OeBann3ymada,
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upuHorekaHa, FOLFOXIRI (okcamumnatus, wupuHoTekaH u ¢ropypammn), FOLFIRI
(omuuoBast kucnora, ¢ropypaumn u wupunorekaH) win CAPEOX (kameuurtabun u
OKCAJIUTIJIATHH).

Bomomenne 91. Cnmoco® mno moOomy wu3 BomomeHuin 67-90, rae cyObekr
HEBOCIPUUMUUB K YKa3aHHOMY NPELIECTBYIOIEMY JICUEHHIO.

Bomnomenne 92. Cnocob6 mo nrobomy w3 BoruiomeHuit 62-91, rme y cyObekra
Pa3BIIIMCh METACTA3bl B TOJIOBHOM MO3T BO BPEMsl YKa3aHHOTO MPEAbIIYIIETO JIEUESHUSI.

Bomnomenne 93. Cnoco0 mo aroO0oMy U3 BOIUIOMEHUH 62-92, NOMONHUTETHHO
BKJIFOYAIO LU POBEIECHNUE AOMOJHUTEIBHON MPOTUBOOMYXOJEBON TEPAITHH.

Bomiomenne 94. Cnoco® 1o  BomomeHu:o 93, rae  JONOJIHHUTENbHAs
MPOTHUBOOITYXOJIEBAsl TEPAITUs BIOpaHa U3 OJHOTO WK 00Jiee YeM OTHOTO U3 XUPYPTrUIECKOTO
BMEIIATENbCTBA, JIYYE€BOI TEPAITUU U MTPOTHBOOIYXOJIEBOIO areHTa.

Bomomenne 95 Crnoco6 mno BomomeHuro 94, rae  OONOJHUTEIbHOM
IIPOTUBOOIYXOJIEBOU Tepanuen sIBJIETCA MPOTUBOOMYXOJIEBBIN areHT.

Bomiomenne 96. Cnoco® mo BomomeHuto 95, rae  JOMOJHUTEIbHBIH
NPOTUBOOIYXOJNIEBbI areHT BbliOpaH wu3 wuHrubutopos MEK, wunrnbutropos BRAF,
unrudburopos EGFR, maru6uropos HER2 w/unmu HER3, unruburopoB Axl, nHruburopos
PI3K, naru6uropos SOS1, MHrHOUTOPOB MyTH NEpeavn CUrHaJIa, UHIMOUTOPOB UMMYHHBIX
KOHTPOJIbHBIX TOUEK, MOZYJISITOPOB yTH aroInTo3a, LIUTOTOKCUYECKUX
XUMHOTEPAIeBTUYECKUX CPENICTB, CPENCTB TAPreTHON aHTUAHTMOTEHHOH Tepanuu U areHTOB
TapreTHOM HUMMYHOTEpAIUU.

Bommomenne 97. Cnoco® mo BomjomeHuo 96, rae  JOMOJHUTEIbHBIH
NPOTHUBOOIYXOJIEBBIN areHT mpeacTasisier codoi narnourop MEK.

Bomnomenne 98. Cnoco6 mo Borutomenuto 97, rae uarnourop MEK npencrasnsier
co0oit OMHUMETUHUO, TPaMEeTHHHO, KOOMMETHHHO, CelyMeTHHHO, muMacepTud, pehameTnHuo,
MHPAAMETHHHO, 2-(2-xnop-4-itoadernaaMuno)-N-(LIUKIONPOITHIMETOKCH)-3,4-
mudropdberzamun, 3-[2(R),3-nuruapokcunponi|-6-prop-5-(2-pTop-4-iiondennnamuno)-8-
metuamupuno| 2,3 -d Jrupumunna-4,7(3H,8H)-nnon nim ux ¢papManeBTHYECKH MPHEMIIEMBbIE
COJIH.

Bomomenne 99. Cnoco6 mo Borutomenuto 95, rae uarnoburop MEK npencrasnsier
coboit OMHIMeTHHUO WK ero (PapMaLeBTHUECKH TPUEMIIEMYIO COJIb.

Bomiomenne 100. Cnoco® mo BomiomeHurd 99, rae  JOMOJHUTEIbHBIH

IPOTHUBOOITYXOJIEBBIN areHT npeacrasisier codoit nurnourop EGFR.
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Bomnomenne 101. Crnoco6 no Bortomenuto 100, rae narndutop EGFR npencrasnser
co0oii nerykcumad.

Bomnomenne 102. Cnoco6 neuenus BRAF-acconnupoBaHHON MHOMBI, IPU KOTOPOH
CcyOBEKT paHee MOJydas Je4eHHe C IOMOIIBI0 APYrol IPOTHUBOOIYXOJIEBOH Teparuy,
BKJIIOYAOLINH BBEACHUE TEPANEeBTUYECKHU 3P (PEKTHBHOrO KOJMYECTBA COEANHEHNUS 1O JTI0OOOMY
13 BOIUIOIEeHuH 1-23.

Bomomenne 103. Cioco6 o Bomomennto 102, rae cyObeKkT paHee moyryyas JIe4HeHue
OIHUM WK OoJiee YeM OTHUM LUTOTOKCUYECKIM X MIMUOTEPAIIEBTHYECKUM areHTOM.

Bomnomenue 104. Cnocobd mo Borutomienuro 103, roe omguH uiaud Oojiee 4eM OOMH
IIUTOTOKCUYECKUN XHUMHUOTEPAIEeBTUYCKUN areHT BbIOpaH W3 LUCIUIATHHA, NMEMeTpeKcena,
BUHOpENOWHA U MAKIUTAKCENa.

Bomomenne 105. Cioco6 o Bomtomennto 102, rae cyOBeKT paHee moyryya JIe4eHne
ANKUITIPYOIINUM ar€HTOM.

Bomomenne 106. Cioco6 nmo Bomtomennto 102, rae cyOBeKT paHee moyryyas JIe4eHne
UHrHOUTOPOM OPHUTHUHAECKAPOOKCHITA3HI.

Bomomenne 107. Cioco6 no Bomiomernto 102, rae cyOBeKT paHee rmosryyal JIe4eHne
KOMOMHANMeH aTKWIMPYIOLIEro areHTa U HHrnOUTOpa OPHUTHHIEKAPOOKCHIIA3bL.

Bomnomenne 108. Crioco6 no Bortomenuto 105 unu 107, roe ankuaupyromuil areHT
BBIOpaH M3 TEMO30JIOMU/IA, IOMyCTHHA U KAPMYCTHHA.

Bomomenne 109. Cnmoco6 mno Bommomenuto 106 wmmm 107, roe uHruOurop
OpPHUTHHAEKapOOKCHIIa3bl IPENCTABISIET OO0 paremuueckuil 3¢paopHuTHH, D-3¢nopHuTHH
wi L-anopHuTuH.

Bomnomenue 110. Cioco6 no Bomomennto 102, rae cyObeKT paHee moyryyas JIe4HeHue
uHruouropom BRAF.

Bomtomenne 111. Cioco6 o Bomomernnto 102, rae cyOBeKT paHee moyryyas JIeYeHue
koMmOuHanmelt naruouropa BRAF u uaruburopa MEK.

Bomtomenne 112. Cnoco6 mo orutomenuto 110 umm 111, rme narndurop BRAF
npezacrasisier coboit 3uKopadennd, nadbpadpennd, Bemypadennd wm ux papManeBTHUECKH
NPUEMIIEMBIE COJIH.

Bomnomenne 113. Cioco6 no Boromernto 111, rae narnourop MEK npencrasnsier
coboli OMHUMETHHHUO, TpaMeTUHHO, KOOMMETHHHO M UX (PapMaLeBTHUECKH MPHEMIIEMbIE

COJIH.
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Bomnomenne 114, Cnoco®0 mo mobGomy wu3 Bomomenudt 102-113, rne
IPOTHUBOOITYXOJIEBAst TEPAITNs BKIIOYAJIa XUPYPru4eCcKOe BMEIIaTENbCTBO.

Bomnomenne 115, Cnoco®0 mno mobomy wu3 Bomomenudt 102-114, rne
IPOTHUBOOIYXOJIEBAsl TEPAIUs BKIIOYAJa Jy4EBYIO TEPAITUIO.

INPUMEPBI

Crnenyrouue npuMepbl HIUTFOCTPUPYIOT JAHHOE H300pETeHNE.

buonorunueckue npumepbl

IIpumep Al

Ananmus Ha pepmenT BRAF V600OE

Jns B-Raf Obut ckoHUrypupoBaH aHaiU3 KOHKYPEHTHOTO 3aMEIEHUs, B KOTOPOM
OTCJICKHBAETCS] KOJIMYECTBO MEYEHHOTO (hIIyOPECLIEHTHON METKON «Tpericepa», CBSI3aHHOTO C
B-Raf, mocpenctBom TR-FRET (pe3oHaHCHBII TiepeHOC 3HEpruul (IyopeCcCUeHIINH C
BPEMEHHBIM pa3peLIeHneM) OT Me4eHHOro Eu aHTH-tag aHTHTENa, TaKkke cBsi3aHHOTO ¢ B-Raf.
s nomHOpasmepHoro FLAG-meuenoro B-Raf (VO600OE) cmecu nnst aHanmu3za coctosi u3 25
MM K+HEPES, pH 7,4, 10 MM MgCl», 0,01% Triton X-100, 1 MM DTT (guruorpeuron), 2%
DMSO (u3 coenunenusi), S0 HM Tracer 1710 (ThermoFisher, PRO176A), 0,5 uM autu-FLAG
(M2)-xpunitata Eu (eBpomusi) Ab (Cisbio, 61FG2KLB) u 5 M nonnopasmeproro, FLAG-
meueHoro no N-koHny B-Raf (V60OE) (Origene Technologies, TP700031). Coenunenus
o0pryHO pazBogmin B DMSO B amamazone 11 mocnenoBaTenbHBIX 103, CO3MAHHOM C
UCIOJIb30BAHUEM MTPOTOKOJIA 3-KPATHBIX CEPUNMHBIX Pa3BEACHUN MPU MaKCUManbHOU no3e 10
MKM. AHanu3 npoBoAMSM B 384-JyHOYHBIX  IOJUCTUPOJBHBIX  MAaJIOOOBEMHBIX
HEOOpaOOTaHHBIX OeJIbIX MUKPOTHTPAMOHHBIX miaHimerax (Costar 4512) B koHeYHOM 00beMe
12 mx1. HrskHUE KOHTPOJTbHBIE JIYHKH BKIFoUasu B ce0st 1 MkM mormHoro naruoutopa B-Raf
B KauecTBe KOHTPOJIsi. [IpoObl HHKYOHUPOBAIH MPU TEMIIEpAType OKPYKArOIIeH cpenbl (00BIYHO
22°C) B TeueHne 60 MUH U 3aTe€M CUUTHIBAJIHN Ha MUKporuianeTHoM punepe PerkinElmer En
Vision ¢ ucnons3oBanueM craHnapTHbIX HacTpoek TRF (Aex=320 HM, Aem=615 u 665 HM).
CooTHeceHHbIe UMITYJIBCHI (665 HM/615 HM) peobpa3oBbiBaiU B porieHT OT KoHTpodst (POC)

C UCIOJIB30OBAHUEM CJICAYHOIIETO YPABHCHUSA !

Obpasey — X min

POC = X 100

2

max — min
rae:

X max CpenHue HenHrHOMPOBAaHHBIE KOHTPOJIH
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)_( i Cpennutii pon
4-ITapameTpuueckasl JOrUCTUYECKast MOJIEIb MPENCTaBIIsAIa cOO0H anmpOKCUMALINIO K
POC-panHbIM 1711 Kaxgoro coenuHeHus. Mcxons W3 3TOW anmpOKCHMAalUU OLIEHUBAJH
BennunHy ICso, 1 ee ompenensiay Kak KOHLEHTPALUIO COEOUHEHHUs, NMPU KOTOPOH KpHBas
Hawnyumero coorBercTBusi nepecekaer 50 POC. VYcpennennble 3Hauenus ICso mns

COEMHEHHH, PACKPBITHIX 3[1€Ch, TPH TECTUPOBAHUH B 3TOM aHAJIM3€e MpeacTaByieHbl B Tabnuie

A.
IIpumep A2

Anaynssl kiierousoro uarubuposanus docdo-ERK B kiietkax A375 u H1755

Knetku A375 u H1755 Opun monydeHbl U3 AMEPHKAHCKOW KOJUIEKLIUH THIIOBBIX
kynsTyp (ATCC, PoxBun, Mapunenn). Knerku A375 nopnepkuBaiu B MATATENbHOW Cpene
DMEM (monudunmposannas no crnocody Jynpoexko cpena Mrna), comepxarmeii 10% FBS
(peranbhas Obrubst ceiBopoTka). Knerkn H1755 nonnep:xusanyu B nutarensHOl cpene RPMI,
conepskameii 10% FBS.

KneTtku cobupany B COOTBETCTBUU CO CTAHAAPTHBIMH MPOTOKOJIAMH, MTOACYUTHIBAIN U
BBICEBAJIM B 90-JTyHOUHBIE IJIAHIIETHI C TUIOCKUM JTHOM Ut KyabeTyp TKaHer (Costar #3599) B
xomuuecTse 2,5%10* knerox/nynka nist knerok A375 m 1,5%10% xnetox/nyHka s KJIeTOK
H1755 B 100 Mxn/nyHka nurarensHoM cpensl, copepskamueii 10% FBS. ITocne nakyOupoBanus
B TedeHne Houu npu 37°C ¢ 5% CO; knerku obpabareiBanu B Teuerue 2 yacos npu 37°C, 5%
CO: coenuHeHUs MY, IPUTOTOBJIEHHBIMU B BUJIE CEPUU U3 9 MOCIe0BaTeNbHbIX 3,33 -KpaTHbIX
pa3BeNeHUN C KOHEYHbIMU KOHLIEHTPALUSIMU COEIUHEHUN B Auana3zoHe ot 66 nM 1o 10 MxM u
0,25% mnocrosinHol koHueHTparueir DMSO. KoHTposbHbIE JYHKH COmep Kaiu JTUOO TOJBKO
0,25% DMSO (HenmHruOMpOBaHHBIA KOHTPOJb), J1O0 10 MKM OnHMMeTHHHOA (KOHTPOJIb
NOJHOro  MHruOupoBanusi). YpoBHu (ocdopunmmupoanHoro ERK  onpemensiror ¢
ucnonb3oBanneM nporokosna In Cell Western: mocne WHKyOMpPOBaHHSI C COCOUHEHUSMHU
NUTATENbHYIO cpeny yaamun u kinetku ¢ukcuposamn 0,4% Qopmansaerngom B PBS
(bocharno-conepoii Oydep) B Teuenue 20 MHUHYT NMpPU KOMHATHOU Temreparype. Kierku
nepmeabmnmsupoBau 100% meraHojoM B TedeHue 10 MUHYT NMpU KOMHATHOW TeMIieparype.
ITnanmerst npomeisaiu PBS, conepskammm 0,05% Tween-20, u Onoknposanu B TeueHue 1 qaca
npu KOMHaTHOU Temmneparype Onokupyromum Oydhepom LI-COR (LI-COR Biosciences; Ne o
karajory 927-40000). 3areM IutaHIIEeThl MHKYOHPOBAJIN B Te€UeHHE 2 4acOB NMPH KOMHATHOM
temneparype ¢ 50 mxn antu-pocdo-ERK1/2 (Thr202/Tyr204) B passemenun 1:400 (Cell
Signaling; Ne mo karanory 9101) u antu-GAPDH B passenenun 1:1000 (Millipore; Ne mo
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karajory MAB374) B Onokupyromem Oydepe LI-COR, comepxkamem 0,05% Tween-20.
ITnanmers! npomeiBau PBS, conepxamum 0,05% Tween-20, 3arem HHKyOMpOBai M Ipu
KOMHAaTHOW Temmeparype B TeueHue 1 udaca ¢ 50 mkn antukponundbero AlexaFluor 680 B
passenenun 1:1000 (Life Technologies; Ne mo xaramory A21109) u antumsimusoro IRDye
800CW B pazsenenuu 1:1000 (LI-COR; Ne o karanory 926-32210) B 6mokupyromiem Oydepe
LI-COR, copmepxxamem 0,05% Tween-20. IlnaHmersl aHAJU3UPOBAIH TMOCPEACTBOM
cunTbiBaHUs Ha uH(}pakpacHoM TeruoBusope Odyssey CLx. s KakooW JIYHKH CHUTHAI
¢docho-ERK HopmanmuzoBamun k curHany GAPDH wu mnpeobOpasossiBaiu B POC ¢

HCIOJIb30BAHUEM CICAYIOUIETO YPABHCHUSA !

Obpasey — X min

POC = X 100
max — min
2
rue:
Ximax Cpennarie HeMHTHOUPOBAHHBIE KOHTPOJIN
X i CpenHrie KOHTPOJIH MTOJIHOTO HHTUOUPOBAHUS

3arem 3HaueHust [Cso ObUIM paccUMTaHbI C HCIONB30BAHUEM 4-TIapaMeTPHUECKON

annpoKCUMalny B mporpaMmMHoM obecnieuennn XLfit u npencrasnens! B Tadnnne Al.

Tabmuua Al
No ICso ¢pepmenta BRAF V600E (ICso B knerkax A357|1Cso B knerkax H1755
npuMepa HM) (HM) (HM)

1 60 32 103
2 36 15 58
3 30 16 61
4 32 19 80
5 14 4 20
6 13 6 66
7 12 5 31
8 10 12 26
9 7 14 85
10 8 12 84
11 7 17 75
12 7 8 97
13 6 6 78
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21

16
43

80
18
39
29

33

52
29

25

94
15
27

38
35
42

168
83

84
54
163
61

33
27
55

50
42
42
45

56

102

15

16

21

14
15
16
17
18
19
20

21

22
23
24

25

26

27

28

29

30

31

32
33
34

35

36

37

38

39

40
41

42
43
44
43
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103
23

36
70
20

278

857
25

33

124
23

61

32
60
61

194
185
84
64

127
44
76

286

88
43

161

/0

/1

/i

/i

/1

/1

58
124

27

27

10

25

31

13

64
22

14
69
195
121

160

114

622

127

77

141

17
45

13

21

301
299
234
203

191

183

177

46
47
48
49
S0
51

52
53
54
5§
56
57
58
59
60
61

62
63
64

65
66
67
68
69

70
71

72
73
74
73
76
77
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78 114 189 H/1t
79 111 138 H/I1
80 103 311 H/11
81 75 133 H/1
82 69 193 H/1
83 67 31 155
84 53 133 H/1t
85 52 178 H/1t
86 42 34 182
87 33 73 215
88 27 203 H/1t
89 14 50 173
90 9 49 127
91 9 123 /i
92 8 36 35
93 3 60 195
94 20 138 281
95 2 111 796
96 3 40 586
97 10 88 610
98 20 49 H/It
99 5 33 100
100 6 47 293
101 3 37 434
102 1 73 702
103 118 365
104 5 133 307
105 15 147 268
106 12 131 430
107 1 8 116
108 1 14 1592
109 7 13 272
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48

80
105
358

174

H/n

/1

/1
41

51

69

18

/1

/i
10000

1009

26

16
128
37
38
38
33

11
327

189
89

/1
26

10

/1

/1

12
24
40

36
21

15
23

21

18

25

13

68

22

37

52
23

10
20
38

16
10

11

17

16
12

11

16
13

16
20

110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
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142 24 20 /1
143 8 45 H/I1
144 10 33 H/11
145 6 25 H/1
146 27 31 H/1
147 19 67 H/n
148 27 426 854
149 8 108 337
150 18 342 548
151 14 283 538
152 29 305 329
153 71 310 H/1t
154 28 404 879
155 7 99 1766
156 202 872 H/It
157 29 886 H/1t
158 8 156 H/It
159 8 90 H/11
160 33 87 H/1
161 24 245 H/1
162 114 1276 H/11
163 8 179 H/1t
164 113 1405 H/1t

H/J - HET AHHBIX

Ipumep A3

AHanu3 KineToyHoro uHruduposanus gocgo-ERK

Coenunenus no Ilpumepy 13, Ilpumepy 14 u Ilpumepy 126 oueHuBanu B aHanuse
docho-ERK B nByx kierounsix juausx ¢ mytanueii BRAF 111 knacca: kinerkax NCI-H1666
(BRAFY4%V) 1 WM3629 (BRAFP3**9/NRASS?D). Knerku NCI-H1666 6bin momydeHs! 13
AmepukaHckoi koJjutlekuuu TUHOBbIX KynbTyp (ATCC, Poksmiui, MbapuneHna), a KIeTKH
WM3629 6 monyuensl or Rockland Immunochemicals (Jlumepuk, IleHcunbBanwst).

Knerku nonnep:xusanu B nurarenbHoi cpene RPMI, conepskameii 10% FBS.
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KrneTtku cobupanu B COOTBETCTBUU CO CTAHAAPTHBIMH IPOTOKOJIAMH, MOACYUTHIBAIN U
BBICEBAJIM B 90-TTyHOUHBIE IJIAHIIETHI C TUNIOCKUM JTHOM Ut KyJbeTyp TKaHer (Costar #3599) B
xomuuecTse 2,5%10* knetok/nynka B 100 MKJI/NyHKa NHTAaTENbHON cpenbl, comepyxkamei 10%
FBS. ITocne nnkybuposanus B Teuenne Houu npu 37°C ¢ 5% CO; knerku oOpabarbiBaiu B
teuerne 1 vaca npu 37°C, 5% COz uHruburopamu, NPUrOTOBIEHHBIMH B BHZE CEpUH M3 9
MOCJIEIOBATENbHBIX 3,33 -KpaTHBIX Pa3BeeHNUN ¢ KOHEUHBIMHU KOHLIEHTPALUsIMU COEANHEHUH B
nuanaszose ot 66 tM 1o 10 MmxM u 0,25% nocrosHHo# koHIEeHTparmeit DMSO. KonTponbHbie
JYHKU coneprxanu 1udo Toabpko 0,25% DMSO (HemHrnOupoBaHHbIH KOHTPOJIb), 1100 10 MkM
OuHnMeTnHNOa (KOHTPOJB MOJHOTO MHrHOMpoBaHus). YpoHH (ochopumupoBanHoro ERK
ompeneysii ¢ ucnoib3oBaHueM mnportokona In Cell Western: mocne wHKyOMpoOBaHUS C
COEAMHEHUSIMH TTUTATENIbHYIO CPey yAAJSUIH, U KieTku ¢pukcuposaiu 0,4% ¢opmanbaeruaom
B PBS B Teuenne 20 MuHyT npu KOMHaTHOM Temneparype. Knerku nepmeabunusuposanu 100%
METaHOJIOM B TedeHue 10 MUHYT npu KOMHATHOI Temneparype. I1nanmersl npomsianu PBS,
conepxkamum 0,05% Tween-20, u OnokupoBamu B TedeHHWe | dYaca NpU KOMHATHOM
temmeparype Onokupyromum oydpepom LI-COR (LI-COR Biosciences; Ne o karanory 927-
40000). 3arem MmIaHIIETb UHKYOUPOBAJIN B T€UEHUE 2 YaCOB MPH KOMHATHOW TEMITeparype ¢
50 mxa antu-¢pocdo-ERK1/2 (Thr202/Tyr204) B passenennn 1:400 (Cell Signaling, Ne mo
karajory 9101) u antu-GAPDH B pa3senenun 1:1000 (Millipore; Ne mo xaranory MAB374) B
onokupyromiem oydepe LI-COR, conepkatem 0,05% Tween-20. I1naniers npomeiaiu PBS,
conepxarmum 0,05% Tween-20, 3aTeM HHKyOHMPOBAJIM IIPH KOMHATHOW TEMIIEpaType B TEUCHHE
1 gaca ¢ 50 Mk antukponuabero AlexaFluor 680 B passenenuu 1:1000 (Life Technologies; Ne
no karajory A21109) u autumeiiaoro IRDye 800CW B passenenuu 1:1000 (LI-COR; Ne o
karajory 926-32210) B Onokupyromem Oypepe LI-COR, conmepxkamem 0,05% Tween-20.
[TnaHmeTsl aHATU3UPOBAJIM TOCPEACTBOM CUHTHIBAHMA HAa HWH(PPAKPACHOM TEILJIOBU30pE
Odyssey CLx. Jlns xaxnoii myrku curHan pocho-ERK Hopmanusosamm k curaany GAPDH u

npeobpasoseiBamy B POC ¢ ncnosibp30BaHueM CIIENYIOLIETO YPaBHEHHUS:

_ Obpasey — X tmin

POC X 100

2

max — min
rae:

X imax Cpennarie HeMHTHOUPOBAHHBIE KOHTPOJIN

X i CpenHue KOHTPOIU MOJTHOTO MHIHOUPOBAHUS
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3arem 3HaueHust [Cso ObUIM paccuUTaHbl C MCIONB30BAHUEM 4-TIapaMeTPHUECKON
annpokCUMalnu B mporpaMmMHoM obecnieuennu XLfit u npencrasnensl B Tadanne A2.

IIpumep A4

AHaaus npoaudepanuu

Coenunenus no Ilpumepy 13, Ilpumepy 14 u Ilpumepy 126 ouneHuBanu B aHanu3e
nposmdepanyu B 1ByX KJIeTOYHbIX JuHUsIX ¢ MyTarueit BRAF III knacca: kinerkax NCI-H1666
(BRAFG*4Y) 1 WM3629 (BRAFP¥*G6/NRASCY'?P). Knerku NCI-H1666 6bin moydeHs! U3
AmepukaHCKOi Kojutlekuuu TUNOBbIX KyibTyp (ATCC, Pokswui, MbspuieHn), a KIEeTKH
WM3629 6butn monydenbl oT Rockland Immunochemicals (Jlumepuk, IleHcunbBanws).
Knerku nonnep:xusanu B nurarenbHoi cpene RPMI, conepskameii 10% FBS.

KneTtku cobupany B COOTBETCTBUH CO CTAHAAPTHBIMH MMPOTOKOJIAMH, IOJCUUTHIBAIN U
BBICEBAJIM B 90-JIyHOUHBIE IJIAHLIETHI C INIOCKUM JHOM ISt KyJbTyp Tkanel (Costar #3599) B
konmdecTBe 2000-5000 knerok/nyHka B 100 MKJ/NyHKAa MUTATENbHOH Cpeabl, COmeprKalieit
10% FBS. Knetku nakyouposanu ripu 37°C ¢ 5% CO; B TeueHne HOUH, 3aTeM 00padaTbIBaIn
UHrHOUTOpaMH, MPHUTOTOBIEHHBIMH B BUZIE CEPUH M3 9 MOCNEAOBATENbHBIX 3,33-KpaTHBIX
pasBeeHH C  KOHEYHbIMM  KOHLEHTpaLUsIMH COEIMHEHMH B  Juama3oHe  OT
66 M nmo 10 MkM u 0,25% nocrosiHHOM kKoHUeHTpauue DMSO. KoHTposibHbBIE JyHKU
comepkanu tosbko 0,25% DMSO. Tlocne 3-5 cyrok unkybuposanusi npu 37°C, 5% CO»
OTIPEAeISUTH JKU3HECTIOCOOHOCTD KJIETOK MOCPEACTBOM N00aBIEHUS B KOKAYIO JyHKY 100 MK
pearenra CellTiter-Glo® (Promega) 1 nHKyOHpoBaiu B TedeHue |5 MUHYT Npu KOMHATHOH
temneparype. Konrponu «0 cyTkm» onpenensiii nocpencrsom nposenenus aHanusa Cell Titer-
Glo® B koHTpOsBHBIX JyHKax ¢ DMSO BO Bpemsi obpadorku coenunennem (Kontpomab «0
cytkm» cocrapisier 0 POC). JlromuHecueHIu0 u3Mepsiin Ha maHmer-punepe Cytation 5

(BioTek), u 3nauenus npeodbpazosriBain B POC ¢ HCONb30BaHUEM CIIEAYIOIIETO YPABHEHUS:

Obpasey — X min

POC = X 100
rIe:
)_(max Cpennue DMSO koHTpOIHN
)_(min Cpeanne DMSO koHTponu «0 cyTku»

3nayennst ICso Obutn paccyuTaHbl C  HCHONB30BAHHEM  4-MapaMeTpPUYeCKOH
annpoKCUMalnu B mporpaMmMHoM obecrieuennu XLfit n nmokazanel B Tabnune A2.

Taoauma A2
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Coeaunenue ICso (1M)
NCI-H1666 WM3629
pERK IIposandepanus pERK Hpoandepauns
ITpumep 13 15 240 0,7 Gonee 10000
ITpumep 14 7,1 120 0,2 Gonee 10000
ITpumep 126 15 390 1,4 6onee 10000
IIpumep B

Ananus nponuniaemoctd MDR1 LLC-PK1 u BCRP MDCKII
U xnerkm LLC-PK1, wu xnerkm LLC-PK1, tpanchunupoBanasie MDRI,

KYJbTHBHPOBAIN U BBICEBAJIN COTJIACHO PEKOMEHIAIMSM IMPOM3BOMUTENS 32 UCKIIOUYEHUEM
TOTO, YTO CPEAbI IS Maccaka CoAep Kai TONbKo 2% (eTanbHOM ObMbel CHIBOPOTKH, YTOOBI
YBEJIMYUTD BPEMS Maccaka 10 CEMHU CYTOK.

Knetku MDCKIL, Tpancummposanasie BCRP, KyabTHBHpOBamM ¥ BBICEBAIH
COTJIACHO PEKOMEHIALMSIM TMPOU3BOAMTENA. YCJIOBHS aHAIN3a BKJIIOYANU TPUCYTCTBHE U
orcyrctere BCRP-cnenmduunoro naruburopa, KO143, B konuentpauuu 0,3 MKM, 4T00BI
ycraHosuth BkJax BCRP B Benmuuny 3¢pdurokca TecTupyemMoro coequHeHusl.

Jdns  onenku ¢QyHkuuoHanbHOCTH 3(durokca P-gp mmum BCRP B ananmsax
UCTIONIb30BAJIN KaK TOJIOKUTENbHBINA, TAK U OTPULIATENbHBIN KOHTPOJb. FICXOqHBIE pacTBOPHI
IJIs1 QHAJIMTUYECKUX KOHTpPOJel 1 TecTupyemoro obpasua rorouiu B DMSO st KoHeuHbIX
TecTupyemblx koHueHTpauuid 10 m 1 mMxM, coorBercTBeHHO. KOHEuUHass KOHLEHTpauus
OpPTaHUYECKUX BELIECTB B aHaU3e cocTaBisuia 1%. Bece 103upoBOUHbIE PaCTBOPBI COAEPIKAIH
10 MxM skentoro smouudepa s KOHTPOJIST LEJOCTHOCTH MOHOCHOst kietok LLC-PK1 wm
MDCKIL

JUist onpeneneHus TPAHCTIOPTa M3 alMKaIbHON B Oa3zonatepaibHyo 4acTh (13 A B B)
75 MKJI TecTHpyeMoro odpasiia B TPAaHCIIOPTHOM Oydepe no0aBisuii K aUKaJbHOW CTOPOHE
OTAENbHBIX BCTAaBOYHBIX JIYHOK (TPAHCBEIUI), a B KaXAYI JYHKY nobasimsum 250 MK
OazonarepanbHBIX cpex 0Oe3 coemquHEeHMs WM skenroro Jronudepa. s ompeneneHus
TpaHcnopTa u3 6a3oJaTepaJbHON B AIMKAIBHYIO YacTh (M3 B B A) B KaXXIyr0 JyHKY 100aBISLITH
250 MkJ TecTupyemMoro odpasua B TPAaHCIOPTHOM Oydepe, a B KaKIYI0 BCTABOYHYIO JYHKY
nobasysuii 75 MK TpaHCopTHOrO Oydepa 0e3 coepmHeHus win skenatoro jonudepa. Bee
TECTbl NPOBOAMIN B TPEX IOBTOPHOCTAX, U KaKJO€ COEAMHEHHWE TECTHPOBAJIM KaK Ha

anyKaibHO-0a301aTepaIbHbIN, Tak U Ha Oa3onaTepantbHO-ANKAIbHBIN TpaHCTIOpT. [1nanieTs!



191

MHKYOMpOBaJIM B TeUEHHE 2 4acOB Ha OPOUTAIBHOM LIeHKepe Al TUTPOBAJIBHBIX IUIAHIIET
Lab-Line Instruments (VWR, Yacr-Uecrep, [lencunpanusi) npu 50 06/mun u 37°C ¢ 5% CO».
Bce kynbTypanbHble IUIAHIIETHI W3BJEKANIM W3 MHKyOaTopa M yaamsuiu 50 MKJI cpenbl U3
anuKajdbHOW M 0a30jaTepasibHON YacTH KakAoil JyHku u pobasmsu k 150 mxa 1 MxM
naberanona B cmecu aneronutpuirH2O 2:1, 06./06.

[TnaHmeTsl cCYUTHIBAIIN C HCTIONb30BaHueM ¢uryopumerpa Gemini (Molecular Devices,
Cannuseiin, KamiudopHus) 1uist OLIEHKH KOHIIEHTPALUH JKeNITOro Jrolmdepa npu ATUHAX BOJH
BO3Oy)kaeHus/ucnyckanuss 425/535 BM. Ot 3HaueHWss ObUIM TPUHSATBHL, KOraa ObuUIO
OOHapY’KEHO, 4TO OHU COCTABIISIFOT MeHee 2% JUIs alMKaIbHO-0a30J1aTepalIbHOTO MOTOKA U 5%
mis  OaszojarepaibHO-aNMKANIbHOTO  TOTOKAa d4epe3 MoHocyion  kjerok LLC-PK1,
tpanchuimposanubix  MDR1, wnmu MDCKIL, TtparchunupoBanasix BCRP. Ilnanmerst
3ameyuaThiBAId U COAEPNKUMOE KAKIOW JIYHKH aHanusupoBaiu ¢ momomnbio KXMC/MC
(ckupKocTHAS xpomarorpadus-raHeMHast MacC-CIIEKTPOMETPHS). KonuenTtpauuu
COEAMHEHUI ONpeNeNsIi M0 OTHOLIEHHIO IUIOIAAEH MHKOB COEAMHEHHUS K BHYTPEHHEMY
crarnapry (Jaberaiony) mo CpaBHEHHIO C JO3UPOBOUYHBIM PACTBOPOM.

Anamus XKX-MC

Cucrema XXKX-MC/MC cocrosima u3 asrogo3zaropa HTS-PAL (Leap Technologies,
Kappo6o, Cesepnas Kapomuna), BDXX  (Bbicok03(pPeKTHBHOrO  KUAKOCTHOTO
xpomarorpada) HP1200 (Agilent, ITano-Anbro, Kanupophuus) u cucremer 3axsata MDS Sciex
4000 Q Trap (Applied Biosystems, @octep-Cutn, Kamudopuus). Xpomarorpapudeckoe
pasneneHne aHaIuTa U BHYTPEHHEro CTaHIapTa OCYINECTBILSUIN IIPH KOMHATHOH TeMIeparype
¢ ucnonb3oBanneM KkoyoHku C18 (Kinetics®, 50x300 MM, pasmep HacTuiy 2,6 MKM,
Phenomenex, Toppanc, Kammudopuus) B coueTaHun C TpaJHEHTHBIMU YCJIOBUSIMH C
UCTIOJIb30BaHUEM MONBIDKHBIX (Da3 A (Bona, coneprkaimas 1 % uzonpommnosoro crimpta u 0,1%
MypaBbuHON KuCiIOTh) U B (0,1% MypaBpHHOH KHCIOTHI B aueroHuTpuie). Obuiee Bpems
NPOTOHA, BKJIFOYasi MOBTOPHOE YPABHOBELIUBAHHE, TSI OHOH MPOOBI COCTABISIIO 1,2 MHUHYTHI.
Macc-CneKTpOMETPHYECKOe  OMpPEIeSICHHE AaHAJIUTOB OCYIIECTBISUIM C  HCIIOJIb30BAHHEM
MOJIOXKHUTEBHOTO PEXMMa MOHHOTO pachbUieHusl. OTKINKYA aHAIUTA U3MEPSUTH C ITOMOLIBIO
MOHUTOPHHIa MHOXECTBEHHbIX peakiuii (MRM) mepexonoB, YHHKAJIbHBIX IS KaXKIOTO
coeanHeHus (HOH MPOTOHHPOBAHHOTO MPEIIECTBEHHNKA U BBIOPAHHbBIE HOHBI IIPOIYKTA JJISI
KaXI0ro TectupyeMoro obpasma u m/z ot 329 no m/z 162 ansa naberanoya, BHYTPEHHETO
CTaHIapTa).

Koaddunment nponunaemoct (Papp) pacCUUTHIBAIOT MO CIEAYIOMEMY YPaBHEHHUIO!
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Papp = [((Cax V% (1x10%))/(¢x0,12cm** )],

rrne Cq, V, t u Co mpencrasisitoT coboii 00HapyKEHHYIO KOHLeHTpauuio (MKM), o0beM
Ha CTOPOHE O3UpOBaHMs (MJI), BpeMs MHKYOMpOBaHMs (C) M HAYaJbHYI) KOHLEHTPALIMIO
noszuposanus (MkM), coorBeTcTBeHHO. Pacders! Papp npoBoaumu aist Kaxa0i MOBTOPHOCTH,
a 3areM ycpennsuii. Koadduuumentsl npoHuumaeMoctu i cCOequHEHHH (Gopmyisl |
npencrasiensl B Tadiauue Bl. B aTom ananuse coeanHeHNe CUNTAETCS] UMEIOIINM BBICOKYIO
TPOHUI[AEMOCTb, €CIIM MPOHHIAEMOCTh mnpeBbimaeT 8x10° cwm/c, coemuHenue cumTaercs
MMEIOIIUM CPEIHIOK MPOHMIAEMOCTh, €CIIM TIPOHULIAEMOCTh cocTabiser ot 2x10° cm/c no
8x10° cm/c, M coemUHEHME CUHTAETCS HMEIONUM HU3KYI0 MPOHHIAEMOCTb, €CIIH

TPOHUIIAEMOCTh COCTaBsIeT MeHee 2% 107 cm/c.

Tabauua Bl
Ne Ilpumepa Iponunaemocts (x10cm/c)
1 31
2 31
3 33
4 27
5 27
6 27
7 29
8 23
9 29
10 27
11 28
12 28
13 32
14 28
15 26
16 29
17 24
18 40
19 30
20 37
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21 26
22 34
23 24
24 27
25 30
26 31
27 39
28 37
29 28
30 40
31 31
32 32
33 25
34 30
35 31
36 25
37 29
38 33
39 23
40 29
41 29
42 27
43 32
44 34
45 40
46 30
47 26
48 29
49 30
50 26
51 H/1
52 H/I
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53 30
54 31
S5 33
56 H/1
57 25
58 27
59 31
60 18
61 29
62 29
63 39
64 34
65 28
66 25
67 24
68 25
69 25
70 25
71 40
72 H/1
73 H/1
74 H/1
75 H/1
76 H/1
77 H/1
78 34
79 28
80 H/1
81 H/1
82 13
83 32
84 18
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85 26
86 28
87 21
88 25
89 21
90 31
91 17
92 22
93 33
94 22
95 25
96 27
97 30
98 31
99 34
100 H/1
101 H/I1
102 H/I
103 25
104 22
105 H/1
106 22
107 30
108 25
109 34
110 34
111 29
112 28
113 18
114 31
115 28
116 34
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117 30
118 34
119 32
120 30
121 35
122 31
123 32
124 43
125 37
126 44
127 34
128 49
129 37
130 30
131 55
132 36
133 33
134 33
135 29
136 24
137 36
138 33
139 32
140 48
141 29
142 21
143 16
144 27
145 29
146 17
147 28
148 22
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149 25
150 27
151 28
152 37
153 H/1
154 26
155 34
156 H/11
157 23
158 26
159 33
160 38
161 27
162 H/I1
163 23
164 H/1

H/II - HET JAHHBIX
Koapumment ¢ drokca BEIMUCIAIOT U3 CPEAHNUX NAHHBIX MO Papp U3 anukanbHOH B
OazonarepanbHyto 4acTb (A-B) u maHHBIX 1O Papp 13 6azonaTepanbHOIl B aMKAIBHYIO YacThb
(B-A) npu UCNOSIb30BAHUY CIIENYIOIIETO YPABHEHUS:
Koadpdunment sppirorca = Papp(B-A)/Papp(A-B)
Koaddurpents 3¢ dirokca st CoeqUHEH I, PACKPITBIX 3/1€Ch, ITPU TECTHPOBAHUH B
3TOM aHanu3e, npencrasieHbl B Tabaune B2,
Tabauua B2
Ne [Ipumepa MDRI1 BCRP
1 1,7 1.4
2 1,2 1,0
3 1,3 1,5
4 1,6 2,1
5
6
7

3,8 3.4
1,9 13
1,7 22
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8 2,5 13
9 1,1 1,1
10 1,6 0,7
11 1,3 0,8
12 1,1 0,9
13 1,5 1,8
14 3,2 5.4
15 6,8 13,4
16 5,9 45
17 1,3 1,1
18 3,0 49
19 2,1 13
20 22 1,8
21 5,6 13,0
22 2,7 5,6
23 3,0 17,6
24 2,5 2,6
25 1,6 2,4
26 3,3 3,7
27 2,7 4.4
28 2,0 1,7
29 1,7 2,9
30 1,5 12
31 1,2 1,0
32 1.8 1,0
33 1,7 2.2
34 2,9 2,6
35 1,5 2,1
36 2,9 9,9
37 2,4 1,5
38 1,2 1,8
39 1,3 0,9
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40 2,0 2,3
41 1,9 2,5
42 1,8 2,4
43 1,8 1,9
44 1,4 0,9
45 1,6 1,6
46 2,8 6,3
47 3,6 2,5
48 2,2 1,7
49 1,4 1,0
50 53 6,3
51 H/2 H/1
52 H/2 H/1
53 2,0 1,8
54 3,6 3,0
55 1,5 1,0
56 2,3 2,8
57 0,9 0,9
58 53 73
59 4,9 12,9
60 3,1 1,6
61 2,2 33
62 1,6 1,0
63 1,7 3.6
64 4,5 H/11
65 1,3 1,0
66 2,2 3.1
67 1,4 1,0
68 0,7 1,0
69 0,8 0,9
70 1,8 1,0
71 1,2 0,9
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72 H/1 H/1
73 H/1 H/1
74 H/1 H/I
75 H/7 H/71
76 /1L H/71
77 701 H/1
78 1,5 1.0
79 1,3 1.0
80 H/n 0,6
81 H/11 H/1
82 1,2 1,0
83 22 1.9
84 0,8 0,8
85 1,7 0,9
86 1,9 1.6
87 1,0 0,6
88 1,2 0,6
89 1,3 1,0
90 2.3 3,5
91 1,5 0,8
92 1,2 1,9
93 1,4 0.8
94 0,9 1.7
95 2,7 6,8
96 1,2 1.1
97 0,9 1.8
98 1,1 1.1
99 1,7 1.4
100 H/1 H/1
101 H/1 H/1
102 H/1 H/1
103 3,2 3,5
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104 1,2 1,3
105 H/11 H/I1
106 1,2 0,8
107 2,7 1,9
108 1,2 0,8
109 1,1 0,8
110 1,5 1,4
111 1,5 1,3
112 1,3 1,3
113 1,3 1,9
114 2,2 52
115 1,6 1,5
116 2,7 2,1
117 1,5 1,5
118 3,5 H/IT
119 3,8 H/IT
120 3,8 H/IT
121 1,9 6,0
122 2,3 7,8
123 2,5 5,4
124 1,1 1,3
125 1,2 1,6
126 2,1 42
127 3,8 51
128 1,5 1,3
129 1,6 53
130 2,3 7,6
131 2,1 1,7
132 2.7 H/IT
133 5,7 H/IT
134 1,4 6,4
135 1,9 5,1
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136 3,0 18.3
137 2,0 15
138 3,1 3.1
139 5,3 H/1
140 1,2 0,8
141 1,7 22
142 32 25
143 2,6 3.9
144 5,2 H/IT
145 2,6 2.4
146 6,9 H/IT
147 1,0 H/IT
148 2.4 1,8
149 1,2 3,2
150 13 1.4
151 1,5 1.8
152 13 1.4
153 H/11 H/7
154 14 13
155 1,4 1,2
156 H/11 H/11
157 12 12
158 1,5 1.1
159 1.8 1.1
160 13 13
161 1,0 2.6
162 H/11 H/11
163 1,9 1.4
164 /1 /1

IIpumep C

H/I - HET JaHHBIX
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PK (cootHomenue ¢cso0onHoi dhpakiiMy B rOJOBHOM MO3re K ¢cBOOONHOU dpakLUUd B

mwiasMe KpoBu) (MBIIIE)

CriocoOHOCTb pernpe3eHTaTUBHBIX COENMHEHHH NpoHMKaTh uepe3 BBB y wmblmeit
ONpEAENsAAN TOCPEICTBOM BBIMUCIECHUS COOTHOLICHHMsS KOHLIEHTPALMU HECBA3aHHOIO
COEIMHEHUs B T'OJIOBHOM MO3T'€ K KOHIIEHTPALMU HECBS3aHHOTO COEMHEHNUS B IIa3Me (Takke
YIIOMUHAEMOM KaK OTHOIIEHUE CBOOOHOMN (PpaKIuK B TOJIOBHOM MO3Tre K CBOOOTHOM (ppakiuu
B TUIa3Me) y camioB Meieit CD-1.

YpOBHU COeIMHEHUS B TOJOBHOM MO3I€ CO3/1aBAJIMCh B pe3ypTaTe nepopaibHoro PK
BBEJICHUS MBIIIH C THITUYHBIMA MOMEHTAMH BpeMeHu oTtOopa npod depes 2, 4, 8, 12 u 24 gaca
TIOCJIE TEPOPATBHOTO BBEACHUS Yepe3 JKeNTyJOUHbIN 30HA B 03¢ 10 Mr/kr. OOpa31ipl roJIOBHOTO
Mo3ra xpaHunu npu -20£5°C no ananuza. KOHLEHTpaluu TECTHPYEMOIO COEJUHEHHUS B
rOMOIeHaTe TOJOBHOTO MO3Ta MBIIINA ONPEAEsUIM MOCPEACTBOM METOJA >KHIKOCTHOU
xpomarorpadun-ranaemMuoit Macc-criektpomerpun (QKX-MC/MC) mocne ocaxknenust Oenka
arieroHuTpuIIoM. 12-TodyeuHyro KaarnOpoBOUYHYIO KpUBYIO B nuana3one ot 0,5 no 10000 Hr/mi
NOJly4ajdu B JBYX NOBTOpHOCTSAX. PactBop 400 MKI/MII TECTHPYEMOro COEOMHEHUS B
mumetuicyiispokcuae (DMSO) nocnenosarensro pazsomiu (3-kpatHo) B 100% DMSO, u
3aTeM 2,5 MKJI KaKIOr0 CTAaHAAPTHOrO pacTBopa nodassu k 100 MKJI roMOreHaTa roJIOBHOTO
Mo3ra camuos Mbleil nuHun CD-1, panee He moaBepraBLIMXCS HUKAKOMY BO3AEHCTBHIO.
UrtoObpl IMUTHPOBATh SKCTPAKLUIO HA CTAHAAPTHOW KpuBOi, 2,5 Mxi DMSO nobasnsian ko
BCeM TecTHpyeMbIM oOpasuaMm. Kak B kanuOpoBOUYHBIE, TaK M B TECTHPyeMble OOpa3Iibl
romMoresara rosiopaoro mosra eoawiau 10 Mk IS (1 MKI/MA CTPyKTYpHOro asaniora).
I'oMoreHat TroOJIOBHOIO MO3ra CO3JaBajid MmocpeacTtBoM npobaenenus 0,75 M cmecu
Bona:MeOH 4:1, B kaxnblii oOpa3el] roJJOBHOIO MO3ra C MOCJIENyIolIell ToOMOreHu3anuei B
TedeHHe | MUHYTBI B NPOOHPKAX C pPa3MANbIBAOIIUMH I[HAPUKAMH C HCIIOJb30BAaHHEM
romorenusaropa MP Fast Prep-24® npu ckopoctu asmxkenus 6 m/c. benku ocasknamu uz 100
MKJI 00pasiia roOMOreHaTa TOJIOBHOrO Mo3ra mytem paoOasjienust 300 MK alleTOHUTpPUIIA.
OOpa3upl mepeMeInnBaiM Ha BUXPEBOW MeEINajKe B TEYEHHE S5 MUHYT U (yroBaju B
nenrpudyre Allegra X-12R (Beckman Coulter, @ynnepron, Kanmudopnust; porop SX4750A)
B TedeHune 15 muH mpu npubmmsutenbHo 1500xg mpu 4°C. 100 MK anMKBOTY Ka)IOi
HAJ0CaJO4YHON >KUAKOCTU MEPEHOCWIH C MOMOLIBI0 MUIETOYHOro nosaropa Ha 550 Mk
Personal Pipettor (Apricot Designs, Monposusi, Kannupopaus) B 96-1yHOUHbIE TUTAHIIETHI U
pazbasisuin B cootHomeHuu 1:1 Bomoit st BOXXX. ITonyueHHble B pe3ysbTaTe IUIAHIIETHI

3arneyuaThIBAIN AIFOMUHHUEM JJIs aHAIU3a mocpenctsoMm merona XKX-MC/MC.



COOTHOLIEHUST T'OJIOBHON MOSF/HJ'IaSMa BBIUUCTIAJINA MYyTEM ACJICHHUA KOHLCHTPALUU
COCIUHECHUA, H3MepeHHOI>i B TOJIOBHOM MO3T€, HA KOHUCHTPAaIUKO COCANHCHWs, USMECPCHHYIO B
riazme KpoBH. COOTHOIIEHHMS TOJIOBHON MO3I/IIIa3Ma BCEra MOJTy4aiy OT OHOTO XXMBOTHOTO
u B omHOW Touke BpemeHH. CooTHOIIeHUs: CBOOONHOI ()pakiuu B TOJOBHOM MO3Te K
cBOOOAHON (pakiMK B IUIA3M€ BBIUUCISUIM TyTeM YMHOXEHHsI COOTHOLICHHs TOJIOBHOM
MO3r/mjiasMa Ha CBOOOJHYHO KOHIEHTPALMIO B TOMOTEHATe TIOJIOBHOTO MO3ra in Vitro,
pasneneHHyl0 Ha CBOOOJHYIO KOHLEHTPALMIO B IUIa3Me€ M Vilro, € WCIOJb30BAaHHEM
cnenyromero ypaBHeHus:: (B/P)x(Bw/Prn). B Taoamume C mnpencraBieHbl COOTHOIICHHS

cBOOOIHOH (Ppakuuu B TOJIOBHOM MO3re K CBOOONHOHN (pakiuu B IUIa3Me COCAMHEHUH,

PaCKPBITBIX 37€Ch.
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Ta6auna C
Ne TIpumepa CoorHomenue B/P (cBoGoanasi ppaxiusi)

6 0,87-1,76

7 0,37-0,61

9 0,36-0,40
12 0,34-0,39
13 0,75-0,93
14 0,13-0,39
17 0,61-0,64
19 0,61-0,83
20 0,40-0,58
29 0,41-0,55
30 0,51-0,64
37 0,66-0,73
38 0,20-0,24
40 0,55-0,72
41 0,35-0,45
44 0,35-0,47
48 0,29-0,33
70 0,17-0,36
126 0,12-0,17
129 0,18-0,22
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130 0,12-0,16
131 0,30-0,50

IIpumepel cuHTeE3A
IMosyyeHne NpomMeKyTOYHbBIX COeIMHEHHH CHHTE3a
IIpomesxyTounoe coennHenue P1
r/N
AN Br

o

6-bpom-5-merunxunaszonun-4(3H)-ox

6-AMHHO-3-Opom-2-meTuinOen3oiHyr0  kucnory (10 r; 43 Mmonb) M anerar
dopmamununa (5,4 r; 52 mMmone) pactBopstid B 3taHone (172 mu) B konbe Ha 500 mi ¢
OOpaTHBIM XOJIOOMIBHUKOM. PeakumoHHyro cMmech HarpeBanu 10 80°C B TeueHue 16 4acos.
Cmech oxJaX1any 10 TEMIEPaTypbl OKPYKAOLIEH Cpeibl 1 KOHIEHTPUPOBAIIHN IO BAKYYMOM.
Ocratok pasbasmssmu  Bomot (300 M) WM MHTEHCHUBHO TNIEpEMEINMBAIM B TEUEHUE
60 munyT. [lonydeHHOE TBEpAOE BEIIECTBO BBIAEIISIN OCPEACTBOM (PUIBTPALINH, U OCAJIOK Ha
¢unbTpe mpomeBamu Boxmoit (500 wmur). Teepable BeliecTBa CYIIMJIM TIOA BAaKyyMOM C
nojiyueHuem 6-0pom-5-mermnxunazonus-4(3/)-ona (6,9 r; 66%) B Bune Oenoro TBEpHOro
BemectBa. MC (XHUAJ[ (xumudeckas HOHU3ALMsS IpU aTMOC(HEepHOM JaBJIEHUH), M1/Z)
cocrapsiet 239,0; 241,0 (M+H).

IIpome:xyTouHoe coenuneHue P2

r/N
N Br
0]

6-bpom-3.5-numermnxunazonua-4(3H)-ox

6-bpom-5-metnnxunazonua-4(3H)-on (nmpome:kyTouHoe coexuHenue P1) (11 1
46,0 mmonb), kapbonat kamus (14,0 r; 101 mmonb) u Honmeran (13,1 r; 92,0 mMMmoIb)
pactBopsuin B Oe3BomHoM DMF (250 wmur). PeakIMOHHYIO CMeCh NEpEMELINBAIN IPH
TEMIIepPaType OKPYIKAroIIeH cpenbl B TeUeHHe 2 4acoB. BCIO peakIMOHHYIO CMECh BBUIMBAJIH
npsMo B 900 M BOABI M NOJIYYEHHYIO CYCIEH3UIO MEPEMEIINBAIU MPU TEMIEPaType
oKkpy:xaromel cpensl B TedeHue 30 MuHyT. TBepaoe BemeCTBO COOMpai MOCPEACTBOM

(uIbTpaly U CYIINIIN B TEYEHUE HOUH MO/ INTYOOKMM BaKyyMOM C MOJIy4eHueM 6-0pom-3,5-
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muMeTxuHazonmuH-4(3H)-ona (10,1 r; 87%) B BuAe Oenoro TBEpAOro BELIECTBA.
MC (XUAJ, m/z) cocraBusier 253,0; 255,0 (M+H).

IIpomexyTouHnoe coennnenue P3

r/N
AN NH,
o)

6-AMHUHO-3.5-nuMerniaxutasonus-4(3.H)-od

Cramus 1: nonyuenue 6-((4-meToxcuGeH3WI1)aMuHO)-3.5-numermixunazonud-4(3H)-

oHa. Pacteop (4-merokcupenun)meranamuna (1,20 wmur; 9,18 wmmonw), 6-6pom-3,5-
IUMeTIIIXHHA30MMH-4(3H)-0Ha (mpoMe:kyTouHoe coequHeHue P2) (2,02 r; 7,98 mmomb),
Pdx(dba)s (0,365 r; 0,399 mmonb), Xantphos (0,693 r; 1,20 mmons) u Cs2COs (7,80 T
23,9 mmonb) B Toayoute (53,2 mi) moMmernanu B mpoOUPKY MOX AaBjieHneM u 6apOOTHpOBaH
aproHoMm B TeueHue 10 MuHYT. PeakIIMOHHBII cOCyl repMeTU3UpOBaiIu U Harpesaiu 10 90°C
B TeueHue 60 wacoB. JloGaemsimm pomonHuTenbHOE KommuecTBo Pda(dba); (0,365
0,399 mmonp) u Xantphos (0,693 r; 1,20 MmMoJb) U pacTBOp CHOBA 6apOOTHPOBAIIM APTOHOM B
TedeHre 10 MuHyT, repmerusupoBanu U HarpeBanu 1o 90°C B TedeHue euie 16 yacos.
PeakinoHHYI0 CMeCh OXJIXAAIH A0 TEMIepaTypbl OKpY)Karolled cpeabl, (UIbTPOBAIH,
KOHLIEHTPUPOBAJIN U OYUIIAIHN TOCPEACTBOM KOJOHOYHON XpoMaTorpadpuu, 3JI0UPYsi CMECHIO
or 5 nmo 95% EtOAc/DCM, c¢ nonyueHuem 6-((4-MeTOKCHOEH3MI)aMUHO)-3,5-
mumetrixuHazonuH-4(3H)-onHa (2,4 t; 97%). MC (XUA/, m/z) coctasnset 310,2 (M+H).

Cragusa 2: monydeHue 6-amuHO-3.5-numernnxuHazonnH-4(3H)-ona. PactBop 6-((4-

METOKCUOEH3UT)aMuHO)-3,5-numernnxunazonua-4(3H)-ona (24 1, 7,76  MMoub)
nepemernBany B 50 M DCM u 25 mn TFA B Teuenue 2 yacoB. PacTBop KOHLIEHTpHUPOBAIH, U
octaTok pactBopsiu B 100 mn DCM, 10 mn MeOH u nnrencusHo nepemernnsaiu ¢ 4 r K2COs
B Tteuenne 30 wmuHyT. K2COs ymamsamu mocpeactBoM  GWiIbTpauud W (QUIBTpaAT
KOHLIEHTPUPOBAJIH, U OCTATOK OYHUINAIH TIOCPEACTBOM KOJIOHOYHOM XpoMaTorpaduu, S0 UpPYsI
cmeceto ot 1 mo 10% MeOH/DCM (1% NH4OH) ¢ mnonyuennmem 6-amuHO-3,5-
numetunxunasonun-4(3H)-ona (1,45 r; 99%). 'H SAMP (400 MI'u, CDCl3) § 8.2 (s, 1H), 7.5
(d, 1H), 7.1 (d, 1H), 4.2 (br-s, 2H), 3.6 (s, 3H), 2.8 (s, 3H); MC (XUA/, m/z) coctasnset 190,1
(M+H).

IIpome:xxyTounoe coenunenue P4
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r/
-~ NH,
O F

6-AMuHO-5-Top-3-MeTrminxunazonusa-4(3H)-ou

Cramusi 1. monyyenue 6-Opom-5-dropxunazonun-4(3H)-ona. 6-AMuHO-3-6pom-2-

¢dTopbensoitnyro kucnory (4,51 r; 19,3 mmons) pacrBopsiin B EtOH (200 mu) u 3atem
oOpabarbiBanu aneratom Gopmamuanaa (6,02 r; 57,8 mmonp) u 3atem HarpeBainu 10 80°C B
TedeHne 16 uvacoB. PeakuUMOHHYIO CMech OOpadaThIBaiy IOMOJHUTEIBHBIM KOJUYECTBOM
anerata ¢opmamunuHa (3,01 r; 28,9 mmonp) u nepememmanu npu 80°C B TeueHue ere
4 yacoB. PeakIMOHHYIO CMeCh OXJIAKIAIH 0 TEMITEPATYPbl OKPYIKArOIIEH CPeNbl U BIUBAIH B
BOny U 3areM skcrparupoaiu EtOAc (3%). OObennHEeHHbIE OPraHUYECKUe CIIOU MPOMBIBAJU
pacconom (1x) wm 3arem cymwmmu Haa NaxSQOs4, (UIBTPOBAIM M KOHUEHTPUPOBAIU C
nojyueHueM 6-0pom-5S-¢propxunazonun-4(3H)-ona (4,28 1; 91%). MC (XUAH, m/z)
cocraBysiet 243,0; 245,0 (M+H).

Cragusa 2: monyueHuwe 6-Opom-5-¢rop-3-mernnxunazonnH-4(3H)-ona. 6-bpom-5-

¢ropxunazonna-4(3H)-on (4,28 r; 17,6 mmons) pactBopsimn B DMF (70 M) um 3atem
oOpabareiBanu HonmeranoM (1,32 mir; 21,1 Mmonb) ¢ nocnenyroieit o0paboTkoit kapOoHaTOM
kanmus (3,65 r; 26,4 MMOIIb) M PEAKIMOHHYI0 CMeCh OCTABJLUINA JJISl TIEPEMELINBAHUSA IPH
TEMIIepaType OKpysKarollel cpepl B TeueHne | yaca. PeakinOHHYI0 CMeCh BIMBAIH B BOAY U
skctparuposann EtOAc (3%x). OObequHeHHbIe OpraHHYECKHe CIOM MPOMbIBAIIN BOOH (3%) ¢
MOCJIEAYIOLIMM MPOMbIBaHUEM paccosioM (1x), 3arem cyurmnu Han NaxSQs, ¢unbTpoBanu u
KOHLIEHTPUpPOBaIU. [lONy4eHHBbI OCTaTOK OYMINAIK MOCPENCTBOM Xpomarorpadguu Ha
cuukarene (DCM/EtOAc) ¢ monydeHueM 6-0pom-5-¢prop-3-merunxunazonua-4(3H)-oxa
(3,33 r; 74%). MC (XUA]], m/z) coctasisier 257,0; 259,0 (M+H).

Cragusa 3: monydeHue 6-amuHO-S-prop-3-mermmxunazonuH-4(3H)-ona. 6-bpom-5-

¢rop-3-metrixunazonus-4(3H)-ox (3,18 r; 12,37 MmMounb) pacTBopsuiu B Tosyose (125 mi) u

oOpabareiBamiu  mpem-Oytunkapbamarom  (1,59410 r; 13,61  wmmomb),  TpucC-

(mubensmmmnenaneron)aunamanuem (1,13 r; 1,24 mmons), 4,5-6uc(audennndochuno)-9,9-
muMetrikcanTeHoM (1,79 r; 3,09 mmonb) u kapboHatom nesus (12,09 r; 37,11 mmonb) u 3atem
OapOoTHpOBaIM APrOHOM B T€YEHHE HECKOJBKUX MUHYT U Harpesanu 1o 110°C B atmochepe
aproHa, MoAaBaeMoro u3 OanioHa, B TeyeHue 16 yacoB. PeakunoHHy0 cMeCch OXJIaXXIaIH 10

TEeMITEpaTypbl OKpyskaromei cpeasl, u pazdasisuin DCM (1 1) u nepemermnBaiu B TeueHue 15

MHHYT, GuibTpoBanu yepe3 HaOuBky u3 Celite® (uenura) u koHueHTpuposanu. ITomyyeHHbIH
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ocratok pactBopsuin B cMecu DCM:TFA 1:1 (20 mi) u nepeMernuBamy Mpu TeMIIEPaType
OKpy»Karomied cpenbl B TeueHHe | 4aca. PeakMOHHYIO CMeCh KOHLEHTPUPOBAIH U 3aTeM
OUHINAJIM C TIOMOIUBID OOparneHHO-(pa30Boil xpomarorpaduu Ha konmoHke C18 (cmech
Bona/ACN (aueronutpuin) ¢ 0,1% TFA). TpeGyembie ¢ppaxiyn 0ObeAUHSIN U PaCTIPENEISLIIH
mexxay cmecbto DCM:IPA (usonpornunoseiii crimpT) 4:1 u HaceimeHHbiM NaHCO3 (1x).
OObenuHeHHbIe OpraHundeckue cou ey Hax NaxSO4, QuabTpoBaiu U KOHLIEHTPUPOBAIH
C noy4eHueM 6-aMuHo-5-prop-3-mMeTunxunazomun-4(3H)-ona (1,57 r; 65,7%). 'H AMP (400
MTI'y, DMSO) 6 8.05 (s, 1H), 7.27-7.22 (m, 2H), 5.51 (br-s, 2H), 3.40 (s, 3H); MC (XUA/],
m/z) coctasysieT 194,1 (M+H).

IIpomexyTouHnoe coennHenue PS

N
¢
N
g Y\@
o (i

6-AMUHO-5-xJ10p-3-MeTwiixuHaszoaus-4(3H)-ou

6-AmuHO-3-MeTmxuaazonnH-4(3H)-on (3,00 r; 17,1 mmone) pacteopsiim B THF
(170 M) m 3atem obpadateiBamy N-xaopcykuanMuaoM (2,40 r; 18,0 MMoITb) 1 HarpeBaIu 10
50°C B Tteuenme 16 wyacoB. PeakumoHHyro cmech o00pabaTeiBaiyl AONOJHUTEILHBIM
xonudecTBoM N-xmopcykiuHumuna (1,14 r; 8,56 mmonb) u nepememuBanu npu 50°C B
Te4YeHHe ele 3 4acoB. PeakIMOHHYI0 CMeCh KOHLEHTPHUPOBAIN M IIOJYyYEHHBIH OCTaTOK
paszbasysin 1,0 M HCI u skctparuposamu DCM (3 x). O6benunenasie DCM opranndeckue
ciou npombiBasid 1,0 M HCI (2%) u BomHbie ciou HelTpaiusoBaiu tBepabiM NaHCO3 no
3HayeHuss npumepHo pH 7-8 wu 3arem skcrparmpoBamu cmechto DCM:IPA 4:1 (2x).
O6venunenasie DCM:IPA  skcrpaktel  cymmian  Hax  NaxSOs,  dunbsrpoBamu  u
KOHLIEHTPUPOBAIA C TOJy4eHHeM O-aMHHO-5-x110p-3-Metrnxunazonud-4(3H)-ona (2,47
69%). 'H AMP (400 MI'u, DMSO) § 8.10 (s, 1H), 7.38-7.36 (d, 2H), 7.29-7.26 (d, 2H), 5.81
(br-s, 2H), 3.40 (s, 3H). MC (XHUA/L, m/z) cocraBnsier 210,1; 212,1 (M+H).

IIpomexyTouHnoe coennHenue P6

N
i
N
g wg@
0] Br

6-AMuHO-5-0poM-3-MeTuii-4a, 8a-muruapoxunaszonud-4(3H)-ou

6-AmuHO-3-MeTmnxunazomnH-4(3H)-on (2,00 r; 11,3 mmone) pactBopsiiu B THF

(56 mm) u 3arem obOpabareiBamn N-OpomcykiuHuMmuaoM (2,11 r; 11,9 mMmonp) u cmech
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Harpesanu 10 50°C B TeueHue 60 MUHYT. PeakIIMOHHYIO CMeCh OXJIaXKadu A0 TeMIIepaTypbl
OKpy>karomen cpenbl, pasOaBmsuin stunaneraroM (100 mi) u mpomsiBaIu THOCYIb(ATOM
HaTpusl (HachILEHHbI BOMHBIA pactBop, 100 mur; 1X) ¢ mocinenyromuM NPOMBIBAHUEM
OukapOoHaTOM HaTpus (HACHILEHHBI BOAHBIA pactBop, 100 mu;, 1x). OObenuHEHHbIE
oprannveckue ciou cymwmin Hax MgSOs, ¢unsTpoBanmu M KoHHeHTpuposanmu. OcTaTok
OYHIIAJH C MOMOIIBI0 00pameHHO-()a30Bol xpomarorpaduu Ha kojonke C18 Ha cunukarere,
SJIFOUPYST CMEChI0 BONA/aLIETOHUTPHI, C TOJy4YeHHeM O6-aMHHO-5-0pom-3-merui-4a,8a-
nuruapoxunazonuH-4(3H)-ona (1,01 r; 35%). MC (XHUAJL, m/z) cocraensier 254,0; 256,0
(M+H).
IIpomexyTouHnoe coennnenue P7

F

H,N NHBoc
cl

mpem-bytun (3-amuno-2-xJiop-4-dbropdenni)kapdbamar

Cramus  1: noayuenue  metwi-3-((mpem-0yTOKCUKAPOOHNWI )JaMHUHO )-2-XJ10D-0-

dTopbenzoara. Merun-3-amuHO-2-x710p-6-pTopOenzoar (5,06 r; 24,9 MMOIb) PacTBOPSIHN B

DCM (250 min) n oxnaxaamu 10 0°C. PeakunoHHYI0 CMeCh MOCIe0BaTeIbHO 00padaThIBaIn
TpusTHnamMuHoM (10,4 mit; 74,6 Mmonb), 4-(numerunamuno )mupuauHoM (0,304 ; 2,49 Mmodb)
u nu-mpem-oytunaukapoonatom (13,6 r; 62,1 MMOJIb) U OCTABISUTN IJIs IEPEMEIIHBAHUS TIPH
TEMIEpaType OKpy»Karmollel cpeapl B TedeHWe 16 uyacoB. PeakUMOHHYIO CMecCh
KOHLIEHTPUPOBAJIIM M OCTATOK OYHIIAIM IIOCPENCTBOM XpoMarorpaduu Ha CHIIHMKAarede,
SIHOUPYA CMECBIO reKCaHbl/alleToH, c MOJIy4YeHUEM metun-3-((mpem-
OyTokCHKapOOHMIT)aMUHO)-2-XJ10p-0-pTopOen3oara (7,55 r; 100%), KOTOpPbIH HUCTIOIB30BAIU
Cpasy Ha CIIeNyroLIel cTaaquu B BUAe cMecu MOHO/Ouc-Boc-nipoaykTos.

Cranus 2: nonyuenue 3-((mpem-0yTOkCUKapOOHIWI)aMUHO )-2-XJI0p-6-hTopOeH30HON

KUCIOTBL. Metun-3-((mpem-0yTokcukapOoHII)aMHHO)-2-XJ10p-6-propbdensoar (7,55 r; 24,9
MMoJtb) pactBopsti B cmecn THF/MeOH 1:1 (120 mu) u 3atem obpabatsiBanu 2,0 M BOZHBIM
NaOH (37,3 mm;, 74,6 MMOnb) W OCTAaBISUIM AJISl TIEPEMELIMBAHUSA TPU TEMIeparype
OKpYy:Karo1ei cpenbl B TeueHue 16 4acoB. PeakIMOHHYI0 CMeCh pa30aBIIsii JOTIOIHUTEIbHBIM
KOJINYECTBOM BOABbI M 3kcTparupoBanu Et2O (2%250 min). EtzO oObennHeHHbIe OpraHnyecKue
cion obowenuusmn U npomeBain 1,0 M NaOH (1x50 mi). OObenniHeHHBIE BOIHBIE CIIOU
NOAKUCIAIN A0 3HaueHus npuMmepHo pH 4 mpu ucnompzoBanuu 4,0 M HCl u 3arem

skcTparuposanu cmecbio DCM/IPA, 4:1, (2x250 mu). OObenuHeHHbIE OPraHUYeCKUe CJIOU
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cymmwan Hax NaxSO4, (unpTpoBamM M KOHLUEHTPUPOBAIU C NoOJydeHueM 3-((mpem-
OyTOKCHKapOOHMIT)aMUHO)-2-xJ10p-0-pTOopOeH3oitHolt  kucnorsl (5,53 1; 77%), KOTOpYyIO
UCTIOJIb30BAJIN HEMIOCPEACTBEHHO Ha CIEAyHoIel cTaquu 0e3 OUUCTKHU.

Cramusa 3: Ilonyuenue mpem-6ytui (3-amuno-2-xjao0p-4-bropdenunn)kapbamara. 3-

((Tpem-6yToxcukapOOHIIT)aMHHO)-2-XJ10p-6-propbensoitnyro kucnoty (5,53 r; 19,1 Mmmons)
pactBopsuin B DMF (100 mut) u mocnenoBatesbHO oOpabaTbiBaiu TpUATHIAMHHOM (7,98 M,
57,27 mmonb) u nudpenmnpochopunazunom (6,17 mi; 28,63 MMONb) U TIEpEMEIIUBAIN TIPU
TEMIIEPATYpPE OKPY’KAKOIIel cpeabl B TeueHue | uaca. PeakunoHHYI0 cMech oOpabaThiBaiiud
Bozo# (20 mi) u Harpesanu 10 80 °C B TeueHne 16 yacoB. PeakIIMOHHYIO CMECh OXJIaKAAIIH
70 TEMIIePaTyphl OKPYKAOLIEH cpenpl U pa3OaBIsUId AOMOJHUTENbHBIM KOJIUYECTBOM BOZIBI
(50 m1) m 3aTem skctparuposanu EtOAc (2x250 mu). Oprannyeckue SKCTPaKThl O0bEAMHSIIH
u npombiBanu Bomod (3x100 mu) m paccomom (1x50 mu), 3arem cymm Hax NazSOs,
¢unbTpoBaNM M KOHUEHTpUpoBaU. OCTAaTOK OUYHMINAIHM IOCPEACTBOM Xpomartorpaduu Ha
CUJIMKareyie, JJIOUPYsT CMEChI0 TeKCAHBI/alleTOH W 3aTeM CHoBa cMechio rekcaHb/MTBE
(MeTrT-mpem-OyTUnoOBbI  3¢up), ¢ MONydeHHeM  mpem-0yTui-(3-aMUHO-2-XJI0p-4-
dropdenun)kapbamata (1,05 r; 21%). 'H IMP (400 MI'y, DMSO-ds) § 8.41 (s, 1H), 6.99-6.94
(m, 1H), 6.69-6.66 (m, 1H), 5.34 (s, 2H), 1.43 (s, SH).

IIpomexyTounoe coennHenue P8

N F
O] :] [ :]
N N NH,
o) Cl

6-((3-AmunHo-2-x10p-6-bTopdherun)aMuno)-3. 5-numerminxudazoaus-4(3H)-ox

Cranus 1: [IOJYYEHUE mpem-oyTuii-(2-xjg0p-3-((3.5-numernin-4-okco-3.4-

OUTHAPOXUHA30JIUH-0-11)aMuHO)-4-pTopdennn)kapbamara. mpem-bytuin-(3-aMuHO-2-XJI0p-

4-propdenmn)kapdbamar (56,7 mr; 0,217 mmoinb), 6-6pom-3,5-mumernnxunazonua-4(3H)-ox
(50 wmr; 0,198 wmmomb), kapbonat uesus (193 wr; 0,593 wmwmone), Xantphos (17,1 wr;
0,0296 mmonb) u Tpuc(nudbensmmuaeHaneron)aunamaani(0) (9,05 mr; 0,0099) oOvenuHsIIM B
COCYJIe, 3aTeM JIera3upOBAIH MPH MOHIKEHHOM JIaBJICHUH U 3aNOJTHSUTH aproHoM. JloGassm
tosyou (0,988 mir) u pactBop OapOOTHPOBANIM aPrOHOM B T€YEHHE 5 MUHYT, & 3aT€M COCY[
repmeTusupoBanu u Harpesanu no 100°C B TeueHue 16 uacoB. PeakumoHHyr cmech
OXJIAXKIAJIH 0 TEMITEPATYPbl OKpY KaroIel cpenbl U ¢puinbTpoBain yepe3 HaOuBky u3 Celite®
¥ OUMIIAJIN MMOCPEACTBOM Xpomarorpaduu Ha cumkarene, smoupys cmecbio DCM/EtOAc, ¢

MOJIly4YeHUEM mpem-0yTun-(2-xnop-3-((3,5-numernn-4-okco-3,4-TUruapox UHaA30JIUH-6-



211

W1)aMHHO)-4-pTopdernt)kapdamaTa B BUAE JKENTOBATOTrO TBepAoro Bemectsa (81 mr; 95%).
MC (XA, m/z) cocrapnsier 333,1 (M-Boc).

Cramus 2: HOJIVUEHUE 6-((3-amuu0-2-x510p-6-hbTopdeHmn)amMuao)-3.5-

AuMeTuiIxuHa3onuH-4(3H)-oHa. mpem-bytun-(2-xnop-3-((3,5-aumernin-4-okco-3,4-

AUTHIPOXMHA30JINH-6-11)aMuHO)-4-pTopdenmn)kapdamar (81 mr; 0,187 Mmonb) pacTBopsiin
B DCM (4,7 mu1) u oOpabatsiBanu TpudTopyKkCycHON KHCA0TOM (1,5 MIT) M peaKIIHOHHYIO CMECh
OCTaBJSIM JUIsl TEPEMEINUBAHUs TPH TEMIIepaType OKPYXKAroIieHd cpenbl B TEUEHUe
1 wyaca. PeakIMOHHYIO CMeCb KOHLEHTPHPOBAJIM M OCTATOK OYHINAIH TOCPEICTBOM
xpomatorpadun Ha cumkarese, smoupys cmecbto DCM/MeOH u 1% NH4OH, ¢ nonyuenuem
6-((3-amuHO-2-x710p-6-pTOpdhenmn)amuno)-3,S-numermnxunazoma-4(3H)-osra B BHzIe
CBETJI0-5KENTOro TBepAoro Bemectsa (37 mr; 56%). 'H AMP (400 MI'u, CDCls) & 7.99 (s, 1H),
7.38 (d, 1H), 7.02 (d, 1H), 6.86 (dd, 1H), 6.51 (dd, 1H), 3.50 (s, 3H), 2.90 (s, 3H); MC (XHUA/,
m/z) cocrasinsiet 333,1 (M+H).
IIpomexyTouHnoe coennnenue P9

F

I NHBoc
Cl

mpem-bytun-(2-xuop-4-dprop-3-fiondennn)kapbamar

Cragusa 1: monyyenue 2-xjop-4-drop-3-monanunnna. B ueTsipexropsoi kojde Ha

5 nutpoB, 060PYNOBaHHOI 3 KaneJbHbIMH BOPOHKAMH, JaTYNKOM BHYTPEHHEH TeMIepaTypbl
Y MAarHUTHOW MELIAJIKOH, pacTBopsuin 2-xyop-4-propanunus (82,03 mur; 687,0 mmons) B THF
(1,5 n) B mporuBoroke N> m oxnaxpamn a0 -78°C. PeakLUMOHHYIO CMeCh MO KarlisiM
obpabateiBanu OyTriutueM (2,5 M B rekcanax) (299,5 mur; 748,8 MMOJIb) ¥ OCTABIISIIH JJIsI
nepememuBanus rpu -78°C B Teyenne 15 MUHYT nocie nojgHoro nodasieHust. PeakinoHHyo
cMech Mo KarisiM oOpabareiBasiv pactBopoM 1,2-Ouc(xmopaumernicumni)stana (1553 T
721,4 mmonp) B THF (500 mut) u ocraBisun anst nepemeutuBaaus rpu -78°C B Teuenue 30
MHUHYT TOCJIe TOJHOrO nao0aBlieHUs. PeaknHMOHHYI0 CMech IO KamisiM oOpadaThiBaiu
JOTMOJTHUTEBHBIM KOoMudecTBOM OyTmiumutus (2,5 M B rekcanax) (299,5 mi; 748,8 mmonb) u
3aTeM JIeAsHYI0 OaHI yAasuId TOCie MOJHOrO A00aBleHHWsT W PEaKIHOHHYID CMeCh
nepeMernBaid B TeueHue 1 gaca. PeaknnoHHyo cMech oOpaTHO oxyaxknainu 1o -78°C u mo
KarusiM o0pabaThIBalli OTIONHUTENBHBIM KONMHYeCTBOM OyTmimtus (2,5 M B rekcaHax)
(299,5 mm; 748,8 mmonb) u nepemernnsaiu mpu -78°C B Tedenne 30 MUHYT MOCIIE TTOJIHOTO

nobasneHust. PeakinoHHYI0 cMech IO KaruisiM oOpabaTeiBaiy pacTBopoM nona (2493 r; 9824
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mmosb) B THF (600 mi), nensHyro OaHIO yAamsuId M PEAKLIMOHHYIO CMECh OCTaBJBUIN IS
HarpeBaHusi 10 TEMIIEPATypbl OKPYXKAOIIEH Cpenbl U NEepeMelInBaid B TeueHHue 16 4acos.
Peakunonnyo cmech obpabateiBau 1000 mn Boabl ¢ mocienyromeii 00paboTKOH COSTHON
kucnorod (4,0 M Bommselii pactBop) (601,1 wmu; 2404,5 MMOIb) M OCTaBISIM  JUIA
nepeMelInBaHus NIPU TEMIIepaType OKpyXKarollel cpenbl B TedeHue 1 daca. PeaknnoHHYIO
CMeCh HEeHWTpaIu30BaiIu A0 3HaueHus npuMepHo pH 8 npu ncnonrszosanuu Teeproro NaHCOs,
u 3areM oOpabareiBanu THOCYIb(paToM Hatpus (3,0 M BomHbii pacTBop) (801,5 mut;, 2404,5
MMOJIb) U OCTaBJISLTH JUJISl IEPEMELTUBAHMS MIPH TEMIIEPATyPe OKPYKAIOIIEeH Cpeibl B TeUSHUE
30 mMuHyT. PeakimoHHYK0 CMeChb NMEPEHOCUJU B AKCTPAKLIMOHHYIO BOPOHKY, OMOJIACKUBAs
kooy MTBE u Bonoi, u 3ateMm ciiou pazaensiii. OpraHndecKuii CI0oH MPOMBIBAIA PACcCOIOM
(1x) m cymnmm Hag NazSOs, pritbTpoBasiu M KOHLEHTPUPOBAIU € OJy4YeHHEM 2-XJ10p-4-(Top-
3-iionanununa (186,49 r; 100%). 'H IMP (400 MI', DMSO) § 6.97-6.93 (m, 1H), 6.81-6.77
(m, 1H), 5.41 (br-s, 2H).

Cramus 2: nonyuenue Ouc-mpem-0ytui-(2-xuop-4-drop-3-tiondennn)kapbamara. B

2

omHoropyiod kombe Ha 3 1 pactBopsiam  2-xjop-4-¢rop-3-momanmnmH (186,49 T
686,99 mmonp) B THF (2,0 nm) u oOpabarsiBanu 4-(numernnamuso)mupuguHoM (8,39 T
68,7 MMOITB) C MOCTIEAYIOIUM A00aBIeHHeM nu-mpem-0ytunnukapoonara (314,87 r; 1442,7
MMOJIb) M 3aTe€M IepeMelluBalNd IpU TEMIlepaType OKPYXKaloleil cpeabl B TeueHUe
1 gaca Ha BO3AyX€ C HCHOJB30BaHHMEM KoOJNOHKM Burpo (Vigreux). PeakunonHyroo cmech
KOHLIeHTpUpoBanu aocyxa. Ilonyuennsiii ocratok pactsopsuii B DCM (1 1) u pasbasisiiu
rekcaHamu (1 J1) U mepeMeInnBajIy B TeUeHUE 15 MUHYT, 3aT€M MPOIYCKAIN Yepe3 HeOObIIYI0
NPOKIAAKY W3 IHOKCHUAA KPEMHHsS, OSJIFOUPYS] JOMOJHUTEbHBIM KOJIUYECTBOM CMECH
DCM:rekcanbl 1:1 (2,5 n). @unbTpaT KOHLEHTPUPOBAIU JOCYXa U TOJYYCHHbIC TBEPIbIC
BeIecTBa cycnenaupoBaiu B rentane (500 mu) u nepememuBanu npu 80°C B Teuenune 30
muHyT. Cmech oxnaxkpgamu a0 0°C Ha nepsHoW OaHe W (DUIBTPOBANM, MPOMBIBAIU
JOTIOTHUTEIbHBIM KOJTHUeCTBOM oxytakaeHHoro (0°C) renrana (500 mi1) u coOupau CBETIIO-
KOpPUYHEBbIE TBEpJble BEUIECTBA C TOJNy4yeHUEM Ouc-mpem-0ytui-(2-xmop-4-prop-3-
fiondenun)kapbamara (145,5 r; 45%). 'H AMP (400 MI'u, DMSO) § 7.55-7.51 (m, 1H), 7.32-
7.28 (m, 1H), 1.33 (s, 18H).

Cramus 3: nonyuyenue mpem-0yrmi-(2-xaop-4-drop-3-ondennn)kapbamara. buc-

mpem-0yTun-(2-xnop-4-prop-3-tionpenmn)kapdamar (331,7 r; 703,2 MMOJb) pacTBOPSIH B
MeOH (1,8 ) u obpabateBanu kapboHaTtoMm kamus (106,9 r; 773,5 MMoIb), 3aTeM HarpeBaiu

1o 65°C B Teuenue 1 yaca. PeakiMOHHYIO CMeCh OXJIXKAAIU A0 TEMIIEPATYPbl OKPY KArOLIEeH
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cpenbl U BiuBaiu B 6,0 1 BoAsl U nepeMernnsain B Tederne 30 MuHyT. Cmech puipTpoBany,
IPOMBIBAJIN JOTIOJHUTEIBHBIM KOJMuecTBOM BoAbI (1000 mMiT) 11 cobupanu CBETIO-KOPUIHEBbIE
TBEpble BEIECTBA C NOJy4YeHUEM mpem-0yTun-(2-xaop-4-¢prop-3-fiondennn)kapbamara
(258,0 1; 99%). 'H SIMP (400 MI', DMSO) & 8.82 (s, 1H), 7.53-7.50 (m, 1H), 7.24-7.20 (m,
1H), 1.42 (s, 9H).

IIpomesxyTounoe coennHenue P10

F

| NHBoc
Cl

mpem-bytun-(2-xnop-4.5-nudrop-3-tiondenmn)kapbamar

Cramusi 1. nonydenue 2-xjop-4.5-nudrop-3-nonanmimba. PactBop 2-xyop-4,5-

mudropanmmHa (26,0 T; 158,97 mmons) pacteopsiin B THF (1,0 ) B mportuBoToke N2 u
oxyaxaanu a0 -78°C. PeakinoHHYIO cMech 10 KarisiM obpadaTeiBanu OyTriumntuem (2,5 M B
rekcaHax) (66,768 muir; 166,92 MMoJIb) U OCTABIISUIIN [UTsA IepeMernnBanus npu -78°C B TeueHne
15 munyT mocne mosHOro nodaBiieHUs. PeakIMOHHYIO CMeCh MO KarisiM oOpadaThiBayiu
pactBopoM 1,2-6uc(xnopaumermncunuin)itana (35,932 r; 166,92 mmons) B THF (250 M) u
OCTaBJISIN Ui nepeMernnBanus npu -78°C B TeueHue 30 MUHYT IOCJIE TIOJHOTO JOOABJIEHUS.
PeakmioHHyt0 cMech 1Mo KaruisiM 00padaThiBaIl TOMOJHUTENbHBIM KOJTUYECTBOM Oy THILTUTHS
(2,5 M B rekcanax) (66,768 mi; 166,92 mmonb). JleasHyro GaHIO yHalsid MOCIE MOJHOTO
no0aBIeHUs] U PEaKIMOHHYK) CMECh OCTAaBJISUIM JJIsl NepeMeLIMBaHUsl B TedeHue | daca.
PeakunonHy0o cmecb BHOBb oxyaxganu 10 -78°C u mo kamisiMm  oOpalarbiBaiu
JOTOJHUTEBHBIM KOJIuecTBOM OyTmintus (2,5 M B rekcanax) (66,768 v, 166,92 Mmoub)
Y OCTaBJISLIH JUTsI iepeMerrBanus rpu -78°C B Teuerne 30 MUHYT MOCJIE TIOJIHOTO TOOABIICHUSI.
PeakunonHyro cMmech 1o KarisiM odpabaTeiBaiu pactBopoMm Hopa (60,522 r; 238,46 Mmodb) B
THF (600 mn). JlensiHyro OaHIO yoaisuid U PEaKIMOHHYIO CMECh OCTABJISTH JJIsl HATPEBAHUS
JI0 TeMIEPATypbl OKPYKAOLIEN Cpenbl U MEPEMELINBAIN B TeUueHHe 16 JacoB. PeakinOHHYIO
cMmech obpadareiBamy S00 Mt Boasl ¢ mocneayromei odpaboTkoii constHoi kucnoroit (4,0 M
BonHbI pactBop) (139,10 My, 556,40 MMOJB) W OCTaBISIM JUIsl TEPEMEIIUBAHUS TIPU
TeMrepaType OKpy»Karoulel cpenbl B TeueHne 1 yaca. PeakiimoOHHYHO0 CMeCh HEUTPAIU30BaIN
1o 3HadeHus npumepHo pH 8 mpu ncnonpzosanuu TBepaoro NaHCOs3 u 3aTtem oOpabarsiBanu
tuocynbdaTom Hatpus (3,0 M BoxnHbIii pacTBop) (185,47 mi;, 556,40 MMOITB) 1 OCTABIISAIH AJIS

nepeMelInBaHus MpU TeMIepaType OKpykarowmed cpenbl B TedueHue 30 munyT. Crou
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pasmemsi W BoaHBIA cnod  skcrparumpoBani MTBE  (1x1000 wmin). OOwpenuHeHHBIE
OpraHUYECKHe CJOU MpoMbIBaIM paccosoM (1x500 wmu), 3arem cyummu Han NaxSOs,
(GuUIbTPOBANN U KOHLEHTPUPOBAIH C MONy4YeHUEM 2-xy0p-4,5-nudrop-3-nopanunmza (46,0 r;
100%). 'H SAIMP (400 MTI'u, DMSO) § 6.82-6.77 (m, 1H), 5.68 (br-s, 2H).

Cranus 2: noayuenue ouc-mpem-0ytui-(2-xaop-4.5-nudrop-3-iiondennn)kapbamara.

2-Xnop-4,5-nmudrop-3-togarmnun (46,0 r; 159 mmonb) pactBopsuiu B THF (1000 mui) u
obpabartbiBanu  4-(numermnamuno)mupuguaoM (1,94 r; 15,9 mMmonp) ¢ mocienyromei
obpabotkoit nu-mpem-oyrunnukapbonarom (72,8 r; 334 MMOJb) M PEAKLMOHHYIO CMECH
nepemMeInnBaId PU TEMIIEpaType OKpPYyKarolel cpeabl B TeueHHue 16 dacos. PeakinOHHYIO
CMeCh KOHLIEHTPUPOBAJIU IOCYXa U MOIYUYEHHBIH OCTaTOK pacTBOpsuid B cMecu DCM rekcanbl
1:1 (500 mi) u mepememuBanyu B TeueHue 15 muHyT. CMech mpomycKaiu 4epe3 MPOKJIaaKy 13
CHJTUKAreJsl, SJIFOUPYs JOMOJHHUTENbHBIM KonndecTBoM cMmecu DCM:rekcansl 1:1 (1,5 n).
@unbTpaT KOHLEHTPUPOBAIHU JOCYXA C OJy4YeHneM ouc-mpem-0yrun-(2-xmnop-4,5-nudrop-3-
iiondenun)kapbamara (77,8 r; Bbixoa 100%). 'H AMP (400 MI'u, DMSO) § 7.95-7.90 (m, 1H),
1.33 (s, 18H).

Cramus  3: nonyuyenue mpem-oytun-(2-xnop-4.5-mudrop-3-tiondenmn)kapbamara.

buc-mpem-0ytun-(2-xnop-4,5-nudrop-3-iiondpenmn)kapdbamar (77,8

3

159  mmoub)
pactBopsiiu B MeOH (650 M) n oOpabarbiBanu kapOoHarom kanus (24,2 r;, 175 mMmonb) u
PEaKLUOHHYI0 cMech HarpeBanu A0 65°C B tedenue 1,5 yaca. PeakinoHHy0 cMech OXJaxaanu
70 TeMIepaTypbl OKPY’KAIOLIeH CPeAbl, 3aTeM BJIMBAJIM B BOAY (2 JI) M MepeMeLINBaId B
TeueHne 15 MuHYT. PeaknmoHHYI cMech (MIBTPOBAIM, MPOMBIBAIN JOMOJHHUTEIbHBIM
KOJINYECTBOM BOIbI U COOMpANHM IMOJIy4YeHHbIE KOPUYHEBBIE TBEPIbIC BEINECTBA. TBepable
BEIECTBA CYIIWJIH MOA NTyOOKUM BaKyyMOM B Te€deHHe 16 4acoB M 3aTe€M CYCIIEHAMPOBAJIH B
renTane (250 mu1) 1 nepemenriBaiy B TeueHue 15 MunyT. CycrieH3uto puiabTpoBay U TBEPAbIE
BEIECTBA MPOMBIBAJIN JOMOJHUTEIBHBIM KOJHYECTBOM TeNTaHA C MOJNyYSHHEM mpem-0yTHi-
(2-xn0p-4,5-midrop-3-itondpenun)kapbamara (34,9 r; 56,4%). 'H AMP (400 MI'uy, DMSO) &
8.94 (br-s, 1H), 7.76-7.71 (m, 1H), 1.43 (s, 9H).
IIpomexyTounoe coennnenue P11

F

Br NHBoc
F

mpem-bytun (3-6pom-2.4.5-tpudropdhennn)kapbamar
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Cragus A: OJVUYECHUE ouc-mpem-6ytun-(2-xuop-4.5-nudrop-3-

nondenun)kapbamara. B pactsop 3-6pom-2,4,5-Tpudropanmnuna (3,0 r; 13 mmons) B THF (88

w1, 13 mmonb) nobasnsanun DMAP (0,16 r; 1,3 MMone) u au-mpem-0yrunaukapooHar (6,7 r;
31 MMOJIB) U PacTBOP MEpPEeMEIINBaIN MPU TEMIIepaType OKpYsKaroleil cpeanl B TeueHue 16
4acoB. PeakIMOHHYIO CMeCh KOHLIEHTPHUPOBAIHN M OYHIIAIHN TOCPEACTBOM XpoMaTorpadun Ha
cunukarenie (50% DCM/rekcanbl) ¢ nojydeHueMm Ouc-mpem-0ytun-(2-xmop-4,5-nudrop-3-
Hondenun)kapbamaTa, KOTOPBII HCIIOIB30BAIN HEMOCPEACTBEHHO HA CIEAYIOIEH CTaIHH.

Cramus B: monyuenue mpem-o0yrmii-(3-6pom-2.4.5-tpudropdennn)kapbamara. B

pactBop Owuc-mpem-0ytun-(2-xnop-4-dprop-3-fiondenmn)kapbamara (5,7 r; 13 mMmonb) B
metaHojsie (67 mut) nobasisun kapdoHat kamus (2,03 1; 14,7 MMOJIb) U PEaKIIHOHHYIO CMECh
HarpeBaiu a0 65°C B TeueHue 3 yacoB. PacTBop oxjakaanu A0 KOMHATHOH TeMIlEpaTyphl U
KOHLIEeHTpupoBaiu. [lonyueHHbIE TBEpIble BEIIECTBA Pa30aBIsLIN BOAOH, MEPEMELIMBAIN B
TedeHHe 15 MUHYT U 3aTeM (pUIbTPOBASH, MPOMBIBAJIM BOAOH M CYIIWJIHM B T€UEHUE HOYU C
nosnyyenueM mpem-0ytun-(3-6pom-2,4,5-rpudroppenun)kapdbamara (4,15 r; 95%). 'H AMP
(400 MI'u, DMSO) 6 9.4 (br-s, 1H), 7.82 (m, 1H), 1.46, (s, 9H).
IIpomexyTounoe coennnenue P12

Cl

.B
N 0C
H

Br
F

mpem-bytui-(3-6pom-5-xiop-2-propdenm)kapdbamar

3-bpom-5-xmnop-2-dpropanmnun (2,43 r; 10,8 mmons) pactBopsuin B THF (110 mn) u
obpabartbiBanu  4-(numetmnamuHo)mupuauaom (0,132 r; 1,08 mmoib) ¢ mocienyromieit
o0paboTkoit nu-mpem-OytunaukapoonaTom (4,96 r; 22,7 MMOJIb) U CMECh NTEPEMEIIUBAH TIPU
TeMmeparype OKpyXKarolieil cpeapl B TedeHHe 16 yacoB. PeaklIMOHHYIO CMeCh
KOHLIEHTPUPOBAIM IOCyXa W TOJYYeHHBIH octaTok pactBopsuii B MeOH (100 mi) wu
oOpabarteiBasu kapOoHaTtoMm kanmust (2,99 r; 21,7 mmonb) u HarpeBanu npu 70°C B TeueHue
30 muHyT. PeakLMOHHYIO CMECh OXJaXIalu 00 TEMIEpPaTypbl OKPY’KAKOLIEH Cpeapl U
koHueHTpupoBaimu. Ocratok pacrBopsii B DCM u npombiBanu Bopo# (1), 3arem Cymmian
Hax NaxSOs, ¢unpTpoBaM U KOHHEHTpHUpoBaU. [loay4eHHBIH OCTATOK OYHINAIH
nocpencTsoM xpomarorpadun Ha crnnkarene (rekcansl/EtOAc) ¢ monyuenuem mpem-OyTui-
(3-6pom-5-xs0p-2-propdenun)kapdbamara (2,92 r; 83%). 'H AMP (400 MI'n, DMSO) & 9.45
(br-s, 1H), 7.81-7.79 (m, 1H), 7.54-7.52 (m, 1H), 1.47 (s, 9H).
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IIpomexyTounoe coennnenue P13

N F
O] :] [ ]
N N NH,
O F cl

6-((3-AMunH0-2-xJ10p-6-pTopd eHm )Jamuno)-5-dhrop-3-Mermwixunasonus-4(3H)-os

6-AmuHO-5-rop-3-merunxunazonud-4(3H)-on (mpomexyTouHoe coenuHeHue P4;
1,50 r; 7,76 mmonb) pacTBOpsiiu B TosyoJie (78 mi) u obpabdarbiBanu mpem-0ytui-(2-xaop-4-
¢Top-3-tiondpenmn)kapbamarom (mpomexxyTouHoe coemuHenue P9; 3,02 r; 8,15 mmonb),
tpuc(nubensmnmuaeHaneron )aunaaaueM(0) (0,36 r; 0,39 mmons), Xantphos (0,67 r; 1,16
MMOJIb) U KapOonaTtom nesus (5,06 r; 15,53 mmonb). Peakimonnyo cmech OapOoTupoBamu
aproHOM B T€YeHHE HECKOJbKHX MUHYT U 3aTeM Harpesaiu npu 110°C B Teuenue 24 yacos B
atMocepe aprona, momaBaeMoro u3 OayuioHa. PeakuMOHHYIO CMeCh OXJIKOAId [0
TEMIIEPATyPhI OKpyKaroieit cpenpl, pazdasisiu DCM (1 1) u nepememuBaiu B TeueHue 15
MHHYT, 3aTeM (uiabTpoBanyu uepe3 HaOuBky u3 Celite® u koHneHTpuposanu. [lomyueHHbIH
octatok pactBopsuii B cMecu DCM:TFA 1:1 (20 mi) u mepeMernmnBainy MpH TEMIIEPAType
OKpY>KaroIel cpenbl B TeueHue 1 yaca. PeakIimoHHYI0 cMeCh KOHLIEHTPUPOBAIM U OYHILAIH C
OMOIIBI0 oOpareHHo-(pa3oBoit xpomarorpaduu Ha konoHke C18 (cmecy Boga/ACN ¢ 0,1%
TFA). TpeOyembie ¢pakiun oObenuHsAIN U pactpenensin Mexnay cmecbto DCM:IPA 4:1 u
HaceimeHHbIM NaHCOj3 (1x) u 3atem cymmmnu Hag Nax SOy, GribTpoBaiu v KOHLIEHTPUPOBAIU
¢ mnoayueHueM  6-((3-amuHO-2-x510p-6-hTOpdHEeHMIT)aMUHO)-5-PTOP-3-METHIIX MIHA30JIHH-
4(3H)-ona (1,26 r; 48%). 'H AMP (400 MI'y, DMSO) & 8.14 (s, 1H), 7.78 (s, 1H), 7.31-7.29
(d, 1H), 7.05-7.00 (t, 1H), 6.94-6.89 (t, 1H), 6.70-6.67 (m, 1H), 5.28 (br-s, 2H), 3.43 (s, 3H).
MC (XUAJ, m/z) cocrasnsier 337,1; 339,1 (M+H).

IIpomesxyTounoe coennHenue P14

N F
i |
N N NH,
o ca 1 ¢

6-((3-Amuno-2-x10p-6-dTopd eHuN )aMuHoO )-5-xJ1op-3-MeTunxudazonud-4(3H)-on

6-AMHHO-5-x710p-3 -MeTrixuHazonuH-4(3H)-on (2,35 1; 11,2101 MMoub) pacTBOpsUIH B
tonyosie (110 mi) u obpabareiBamu mpem-0yTuin-(2-xnop-4-dprop-3-fiondennn)kapdbamaTom
(4,37 t; 11,77 mmons), Tpuc(nubensmnunenaneron)aunamiaanem(0) (0,51 r; 0,56 mmons),
Xantphos (0,97 r; 1,68 mmonb) u kapbonatom nesus (7,30 r; 22,42 mmonb). PeakimoHHy0

cMech 0apOOTHpOBAIM aproOHOM B TEYEHHE HECKOJbKMX MHHYT M 3aTE€M HarpeBallH,
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nepemermmBasid nipu 110°C B atmocdepe aprona, momaBaeMoro u3 Oajiona, B TeueHue 60
4acoB. PeakIiMoOHHYI0 CMeCh OXJIAXKIANN 10 TEMIEPaTyphl OKPY KarolIe cpeabl, pa30aBisuin
DCM (1 n) u nepememnBanu B Te4eHue 15 MHUHYT, 3aTeM (UIBTPOBAIM 4depe3 HAOUBKY U3
Celite® u koHUeHTpHpOBaNHU. [ToNy4eHHBIH OCTATOK OUHUILNAIN TTOCPEACTBOM XpoMaTorpapuu
Ha cwukarene (DCM/aueron). Beinenennsiii npopykr pacteopsuii B cMecu DCM:TFA 1:1
(20 my) W mepeMelIMBAIM TPU TEMIIEPAType OKpYy)KaKoLIeH cpeapl B TedeHue | wyaca.
PeakLinoHHYI0 CMeCh KOHIIEHTPHPOBAJIH M 3aT€M OUHUINAJIH C MTOMOIIBI0 00paIneHHO-(ha30BoM
xpomatorpadun Ha kojonke C18 (cmecy Boma/ACN ¢ 0,1% TFA). TpeOyemble dpakimu
o0bpenuHsu U pacnpenessuim Mexny cMmecbto DCM:IPA 4:1 u HaceimerasiM NaHCO3 (1%) u
3areM cymmi Hag NaxSO4, QribTpoBav 1 KOHLEHTPUPOBAIHU € TIOJy4YeHHueM 6-((3-aMuHO-2-
XJ10p-6-pTopdeHun)aMuHo)-5-x10p-3-metunxunaszonun-4(3H)-ona (2,67 r; 67%). 'H SIMP
(400 MI'u, DMSO) 6 8.16 (s, 1H), 7.47 (s, 1H), 7.41-7.39 (d, 1H), 7.08-7.03 (t, 1H), 6.76-6.72
(m, 2H), 5.31 (s, 2H), 3.41 (s, 3H). MC (XHUA/L, m/z) cocraBmusier 353,0; 355,0 (M+H).

IIpomexyTouHnoe coeannenue P15

N F
g D
N
- N NH,
o B 1 ¢

6-((3-Amuno-2-x10p-6-hTopdeHnn )aMuHo )-5-0pom-3 -Metuaxunaszonnd-4(3H)-ox

6-AMuHO-5-0pom-3-mernixunazonua-4(3H)-on (800 wmr; 3,15 MMonb) pacTBOpsUTH B
tonyosie (32 mu) u obpabateiBanu mpem-0ytui-(2-xnop-4-dprop-3-fiondenun)kapdbamaTom
(1,23 1; 3,31 mmonb), Tpuc(audensunuaenaneroH)qunamuiaguem(0) (144 mr; 0,16 mmonb),
Xantphos (273 wmr; 0,47 mmounb) u kapOoHaToMm nesus (2,05 r; 6,30 mmonb). PeakunonHy0O
cMech 0apOOTHUpPOBAIM ApProOHOM B TEYEHHE HECKOJbKMX MHHYT M 3aTE€M HarpeBaid |
nepevermnBayiu npu 110 °C B atMocdepe aproHa, momaBaeMoro u3 OajuioHa, B TeueHue 18
4acoB. PeakIMOHHYI0 CMeCh OXJIAXKIAIN 10 TEMIEPaTyphl OKPYIKAIOILIEeH cpeabl, pa3OaBisuin
DCM (100 mi1) 1 mepeMeInnBajiy B TeueHne |5 MUHYT, 3aTeM (PUIIbTPOBAJIH Yepe3 HAOMBKY U3
Celite® u xoHUeHTpUpOBaIU. [IOTY4EHHBI OCTATOK OUYMINAIN IMOCPENCTBOM OOpareHHO-
¢azosotii xpomarorpaduu (5-95% ACN/Bona, 0,1% TFA). BeigeneHHbIi MPOAYKT PacTBOPSLIIH
B DCM u npowmeiBann HachimeHHbIM BOgHBIM NaHCO3;. O0bpennHeHHbIe OpraHHueCcKUe CIOH
NPOMBIBAIA PACCONIOM, CyIIWINA ¢ momoubio MgSOs, GUIBTpOBaIM M KOHLEHTPUPOBAIIH.
ITonyuennslii octatok pactBopsuin B cmecu DCM:TFA 1:1 (20 min) u nepemermnBaiyu npu
TEMIIepaType OKpY KaroIel cpenbl B TeueHue | qaca. PeakIimoHHYI0 CMeCh KOHLIEHTPUPOBAIN

U rnpombiBaau HaceleHHbIM BonHbIM NaHCO;3; ¢ momydenuem 6-((3-amuHO-2-X510p-6-
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dropdenma)amuno)-5-0pom-3-mermnxunazomuH-4(3H)-ona (1,2 r; 96%). MC (XUA]], m/z)
coctasinsiet 397,0; 399,0 (M+H).

IIpomexyTounoe coenunenue P16
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6-((3-AmuHo-2-x710p-5.6-nudropd eHm1)aMUHO )-5-xJ10p-3-MeTixuHazonud-4(3H)-

6-AMuHO-5-x710p-3-MeTrixuHazonuH-4(3H)-or (1,00 r; 4,77 MMOib) pacTBOPSIIN B
tonyosne (48 wu) wu oOpabarbBamu  mpem-OyTun-(2-xaop-4,5-nudrop-3-iondenmn)-
kapbamarom (1,95 r; 5,01 mmons), Tpuc(anbensmmuaenaneroH )qunamiaanem(0) (218 mr; 0,24
mMmodb), Xantphos (414 wr; 0,72 mmonb) u kapbonarom uesus (3,89 r; 11,9 mmons).
Peaknuonnyro cmech 0apOOTHpPOBAIM apPrOHOM B TEUEHHWE HECKOJbKHX MHHYT H
nepememmBayin ipu 110°C B armocdepe aprona, momaBaemMoro u3 OajuioHa, B TeUEHUE
18 wyacoB. PeakLMOHHYHO CMeChb OXJAXKAAAU OO TEMIIEpaTypbl OKPY’KAKOLIEH CPeabl,
pazbasisuin DCM (100 mur) 1 nmepeMernnBaiy B TedeHne 15 MUHYT, 3aTeM QUIBTPOBAIHN Yepe3
HaOuBky u3 Celite® u koHueHTpupoBanu. IlomydeHHBI OCTaTOK OYMINANU IOCPEACTBOM
oOpateHHOo-(a3oBoi xpomarorpadun (5-95% ACN/Boxa, 0,1% TFA). BeineneHHbIi npoayKT
pactBopsuiu B DCM wu mnpombiBanu HacbimeHHbIM BoAHbIM NaHCOs3. OObenuHeHHbIe
OpPTaHUYECKHE CJIOU TMPOMBIBAJIM PACCOJIOM, CyLIH ¢ momoubo MgSOs, dunsrpoBanu u
koHLeHTpupoBanu. [lomydyennsiii ocratok pacrBopsuiu B cmecu DCM:TFA 1:1 (35 mn) u
nepeMeInnBaIN [IPU TEMIEPATYPE OKpy:Karouieil cpenbl B TedeHue 30 MUHYT. PeakinoHHy0
CMeCh KOHIIEHTpUPOBaIH, pacTBopsuid B DCM (75 M) ¥ mpOMBIBAJIM HACHIIIIEHHBIM BOIHBIM
NaHCOs;. DCM opraHudeckuii OCTaTOK KOHIEHTPUPOBAIM U OYMINAIM IOCPEICTBOM
xpomarorpadpun Ha cuimkarene (55-90% EtOAc/rexcansl) ¢ noaydenuem 6-((3-amuHO-2-
xJ10p-5,6-nudropdenin)aMuno)-5-xnop-3-mMetmwxuaazoai-4(3H)-ona (390 mr; 22%). MC
(XUAU, m/z) coctaBnsier 371,0; 373,1 (M+H).

IpomesxyTounoe coennnenue P17
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6-((3-AMuH0-2-x10p-5.6-nudropdesmn)amMuio)-3. S-numernxudaszoansd-4(3H)-ou
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6-AmuHO-3,5-numermnxunazonus-4(3H)-on (2,0 r; 11,0 MMmonb) pacTBOpsuIM B
tonyone (106 wmim) wum oOpabarbiBanu  mpem-0yTun-(2-xaop-4,5-nqudrop-3-fiondenun)-
kapbamatom (4,9 1; 13,0 mmonb), Tpuc(audensminaenaueron)qunamiaauem(0) (0,97 r; 1,1
mMMoJIb), Xantphos (1,5 r; 2,6 mmonb) u kapOonaTom nesust (6,9 r; 21,0 Mmmosb). PeakinoHHY0
cMech 0apOOTHpOBaAIM APrOHOM B TE€UEHHE HECKOJIBKUX MHHYT M 3aTeM IepeMeIlnBaIU MPpH
110°C B armocdepe aprona, nomaBaeMoro u3 0ajuioHa, B TeueHHe 72 4acoB. PeakLMOHHYIO
CMeCh OXJIAKIAIHM IO TEMIIEpaTypbl OKpysKkaromei cpenbl, pasdasisiu DCM (500 m) u
nepeMeluBaid B TeueHue 15 muHyT, 3arem QuubTpoBanu uepes HabuBky u3 Celite® u
KOHLEHTPUpPOBaIU. IlONy4eHHBIH OCTATOK OYMINAIK MOCPENCTBOM Xpomarorpadguu Ha
cmmkarene (DCM-EtOAc). TTonyuennslii ocratok pactsopsuid B cmecu DCM:TFA 1:1 (22
MJI) ¥ TIepEMEIINBAIIN [TPH TEMITEPATYPE OKPY Karolel cpeasl B TeueHne 1 yaca. PeakumonHyro
cMech KoHIeHTpupoBaiu u odpadateiBaniu S00 M NaHCOs u nepememuBanu B TedeHue 30
MHUHYT NIpU TeMIlepaType OKpykaroiued cpeabl. Cmech skcTparuposaiu cMmecsto DCM:IPA
4:1. OpraHu4ecKkuil CIOW OTAeNsUM, Cymmian Han Oe3BomHbIM NaxSQi, ¢uibTpoBaNd U
KOHLIEHTpUpoBaId. HeounimeHHbI NPOAYKT OYHINANIM MOCPEACTBOM Xpomarorpaduu Ha
cmkarene (DCM/aneron) ¢ monyuerneM 6-((3-amuHO-2-x50p-5,6-audTopdhenHmn)amuHo)-
3,5-mumermxunazonuH-4(3H)-ona (1,2 r; 32%) B BuAe pbDKEBATO-KOPUYHEBOTO TBEPIOTO
Bemectsa. MC (XUA/L, m/z) cocrasnsier 351,0; 353,0 (M+H).

IIpome:xxyTouHoe coenunenue P18
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6-((3-AmunHo-2-xJ10p-5.6-nudropd erun)amMuuao)-5-drop-3-MeTmixunazonud-4(3H)-

6-AmuHO-5-prop-3-merunxunazonud-4(3H)-on (1170

2

6,05648  mMoIb)
pactBopsuin B Tonyoie (61 mu) u obpabarbBamu mpem-OyTun-(2-xiop-4,5-gudrop-3-
Hondenun)kapbamatom (2477,37 wmr; 6,35931 wmmoinb), TpuUC(ANOSH3MINICHALIETOH )-
mumammaaneMm (554,613 wmr; 0,605648  mmonb),  4,5-O6uc(nudpenunpocduno)-9,9-
auMeTHikcaHnTeHoM (876,119 mr; 1,51412 mmonb) u kapOoraTom ne3ust (3946,63 mr; 12,1130
MMOJIb). PeakunonHyo cmech 0apOOTHPOBAJIM aproHOM B TEUEHHE HECKOJIBKUX MHHYT H
HarpeBayu 10 110°C B Teuenue 16 wacoB B armocdepe aproHa, mogaBaeMoro u3 OajuioHa.

PeakuinoHHYI0 cMeCh OXJIaXKIau 10 TEMIIEpaTyphl OKpysKarolien cpensl, pazdasnsanu DCM u
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nepeMelnBaid B TeueHHe 15 MuHyT, 3areM ¢QuubTpoBanu uepe3 HaOuBky u3 Celite® u
KOHLIEHTpUpOBaIU. IloNydeHHbIH OCTaTOK OYMINANK IOCPENCTBOM XpoMarorpaguu Ha
cunukarese (DCM/aneToH) 1 3aTeM nojy4eHHbIH octaTok pacTBopsiiu B cmecu DCM:TFA 1:1
(20 mn) m mepemMernMBaIM MPHU TEMIIEpaType OKpyxkarouieil cpeabl B TeueHHe 30 MHHYT.
PeakuinoHHYI0 cMech KOHLIEHTpUpoBaiu U pazdasisuin cmecbto DCM:IPA 4:1 u nmpombiBaiu
HacbimeHHbIM NaHCOs3 (1x%), 3atem cymmnu Hag Na; SO, GuinbTpoBaiu 1 KOHUEHTPUPOBAIH
¢ nonyueHueMm O6-((3-amuHO-2-x710p-5,6-nudTOpdheHmT)aMIHO)-5-HTOP-3-MEeTHITX UHA3OJIHH-
4(3H)-oHa (1,21 1; 56%). MC (XUA/, m/z) coctasnsiet 355,0; 357,0 (M+H).
IIpomesxyTounoe coennHenue P19
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6-((3-AmMuno-2.5.6-tpudropdennn)amMmuto )-5-xJop-3-Metriaxusaszonud-4(3H)-ou

Cranus A HOJIVUEHHE mpem-0ytuii-(3-((5-xj0p-3-Metmii-4-okco-3.4-

OUTHAPOXUHA30IUH-0-11)aMuHo)-2 .4, S-TpudTopdenmn)kapbamara. PacTtBop  6-amMuHO-5-

xyop-3-merunxuHasonuH-4(3H)-ona (200 mr; 0,95 mmonb), mpem-Oytun-(3-6pom-2,4,5-
tpudropdpenun)kapbamara (327 mr; 1,00 mmonb), Pda(dba); (43,7 wmr; 0,0477 mmomb),
Xantphos (82,8 mr; 0,143 mmonp) u kapOonata nesust (777 mr; 2,39 MMOJb) B TOJNyOJe
(9,5 M) GapboTrupoBasu aproHOM B Te€YeHHE 5 MHHYT M 3areM HarpeBaiu no 110°C B
atMocdepe azora B TeueHHe 16 uacoB. PeakIMOHHYI0 CMeCh OXJIXKIAIU IO TeMIepaTypsl
okpyxkaromed cpenbl, (uibTpoBanu uepe3 Celite®, KOHUEHTPUPOBAIU U  OYUIIAIH
nocpencTsoM xpomarorpapuu Ha cunukarene (5-95% DCM/EtOAc) ¢ nonydeHuem mpent-
OyTuin-(3-((5-x10p-3-MeTmi-4-0kco-3,4-TUrugpOX UHa30JMH-6-1J1)aMHHO)-2,4, 5-
tpudropdpenmn)kapdbamara (87 mr; 20,0%). MC (XUA, m/z) cocrasnsiet 455,1 (M+H).

Cramuss  B: OOJIVUEHUE 6-((3-amun0-2.5.6-Tpudropd eHnn)aMuHo)-5-xJ10p-3 -

MeTuiaxuHazoanH-4(3H)-oHa. Pactsop mpem-0yTin-(3-((5-xnop-3-meTnn-4-okco-3,4-

IUTUAPOXHHA30INH-0-1I1)aMUuHO)-2 .4, S-Tpudropdpenmn)kapbamara (87 mr; 0,19 mmons) B
muxnopmetane (960 mxin) u TFA (960 mKin) nepeMeInnBain npy TEMIEPATyPe OKPY KAOLIEH
cpenbl B TeueHne 1 waca. PacTBop pacrpenensim Mexay OUXJIOPMETAHOM M HACHIIEHHBIM
NaHCO;. O0benquHEeHHbIE OPraHUYECKHUE CJIOM MPOMBIBAJIN PACCOJIOM, CYIIHMIIH C MOMOIIBIO
Na;SOs4, ¢uneTpoBany, KOHIEHTPUPOBAJIH M OUYUIIATIH IOCPEACTBOM XpomMarorpapuu Ha

cunukarese (5-95% EtOAc/DCM) ¢ nonydenuem 6-((3-amuHo-2,5,6-TpudropdeHnn)aMmuHo)-
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5-xnop-3-metmnxunazonuH-4(3H)-ona (65 mr; 96%). MC (XHUA/], m/z) cocrasusier 355,1
(M+H).

IIpomexyTounoe coennnenue P20
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6-((3-amuHO-5-x510p-2-hTopdennn)amMmubo )-5-brop-3-metriaxunazonud-4(3H)-ou

Cramus A: nonyuenue mpem-0ytun-(5-xyop-2-drop-3-((5-brop-3-metnn-4-okco-3.4-

OUTHAPOXMHA3OJIUH-0-1J1)aMUHO ) eHIT ) kapbamaTa. PactBop 6-aMUHO-5-TOp-3-

metmixuHazomuH-4(3H)-ona (300 wmr; 1,6 wmonb), mpem-0yTun-(3-0pom-5-xyop-2-
dropdenmm)kapdamara (529 mr; 1,63 mmons), Pdz(dba)s; (71,1 mr; 0,0776 mmons), Xantphos
(135 wr; 0,233 mmone) u kapbonara nesus (1265 wmr; 3,88 mmonb) B Tomyone (15,5 mn)
OapboTHpOBaN APTOHOM B TeUeHUe 5 MUHYT U 3aTeM Harpesanu 10 110°C B atmocdepe azora
B TeueHHe 16 yacoB. PeaklIMOHHYIO CMECh OXJIAXKAAIU A0 TEMIIEPATyPhl OKPYIKAIOIIEH Cpenbl,
¢unsTpoBasu uepe3 Celite®, KOHIIEHTPHUPOBATIHN U OYHUINATIH TOCPEACTBOM XpoMarorpapuu Ha
cuukarene (1-15% MeOH/DCM, 1% NH4OH) ¢ nony4ueanem mpem-0ytun-(5-xmaop-2-prop-
3-((5-¢Top-3-meTnn-4-okco-3,4-AUruAPOXNHA30IMUH-0-1I1)aMUHO )-peHmn)kapbamata (189
mr; 27,9%). MC (XUA/L, m/z) cocrasnsier 437,1 (M+H).

Cramusa  B: nosvuerue  6-((3-amunHo-5-x510p-2-bTopdernn)amuHo)-5-dTop-3-

metuiaxuHazoanH-4(3H)-ona. PactBop mpem-0yTun-(5-xaop-2-¢prop-3-((5-prop-3-metmn-4-

OKCO-3,4-TUrHIpOX MHA30JIUH-0-1i1)aMuHO )deHmn)kapbamara (189 wmr; 0,433 mmonb) B
muxiopmetane (1082 mkir) u TFA (1082 MKJT) mepeMenBaig Mpyu TEMIIEPATYPe OKPY KA IIeH
cpenel B TeueHue 30 MuHyT. PacTBOp KOHIEHTpupoBaidu u pacrnpenensnu mexay DCM u
HachieHHbIM NaHCO;. O0benrHeHHbIE OpraHUYeCKIe CJIOU MPOMBIBAIA PACCOJIOM, CYIITHIIN
¢ mnomombio NaySQs, QuIbTPOBANM, KOHIEHTPUPOBAIM M OYHINAIA TOCPEACTBOM
xpomarorpadpuu Ha cmmmkarene (1-15% MeOH/DCM, 1% NH4OH) ¢ nony4yenuem 6-((3-
aMHHO-5-xJ10p-2-pTopderna)aMuHo)-5-prop-3-mernnxunazonua-4(3H)-ona (70 mr; 48,0%).
MC (XUA/, m/z) cocrasmsier 337,1 (M+H).

IIpomexyTounoe coennnenune P21
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6-((3-AMunHo-5-xJ10p-2-pTOopd eHMIT)aMUHO )-5-XJ10p-3 -MeTunx unazoaud-4(3H)-on

Cramus  A:  noayuenue  mpem-0yru-(5-xiop-3-((5-xyop-3-metuin-4-okco-3.4-

OUTHIPOXUHA30IUH-0-11)aMuHO)-2-bropdenun)kapbamara. PactBop  6-amuHO-5-X710p-3-

metuixuHazomnH-4(3H)-ona (820 wmr; 2,35 wmone), mpem-Oytun-(3-6pom-S-xyop-2-
dropdpenmn)kapdbamara (800 mr; 2,46 mmonb), Pdz(dba)s; (107 mr; 0,117 mmons), Xantphos
(204 wr; 0,352 mmonb) u kapbonara nesus (1912 wmr; 5,87 mmonb) B Tonmyose (23,5 mu)
0apOOTHPOBAIM APTOHOM B TeUeHHUe 5 MUHYT U 3aTeM HarpeBasu 10 110°C B atmocdepe azora
B TeueHHe 16 yacoB. PeakIMOHHYIO CMeCh OXJIAXKIAIU O TEMITEPATYPhl OKPYIKAIOIIEH CPEebI,
dbuasTpoBaiu yepe3 Celite®, KOHIIEHTPUPOBATIH U OYHINAIH TOCPEACTBOM XpoMarorpapuu Ha
cunukarene (5-95% DCM/EtOAc) ¢ nonyuenuem mpem-0ytui-(S5-xiaop-3-((5-xmop-3-meTu-
4-0Kc0-3,4-IUruIPOXMHA30IUH-0-1I1)aMHUHO)-2-pTopdernn)kapdamata (525 mr; 49,3%). MC
(XUA]L, m/z) coctaBusier 453,1 (M+H).

Cramuss ~ B: OOJIVUEHHE 6-((3-amMuH0-5-xJ10p-2-QTopd eHMI )JaMUHO )-5-XJ10p-3 -

metunxuHasoanH-4(3H)-ona. Pacteop mpem-0ytun-(5-xmop-3-((5-xnop-3-metun-4-okco-3,4-

IUTUAPOXUHA30INH-0-1)aMuHO)-2-pTopdpennn)kapdbamara (525 wmr; 1,16 wmmonb) B
muxiopmetane (2895 mki) u TFA (2895 Mki) nepemernnBaiy mpu TeMnepaType OKpy Karo e
cpenbl B TeueHne 1 gaca. PacTBOp KOHLIEHTPUPOBAIIN U PACTIPEAEIISUIN MEXAY AUXIJIOPMETAHOM
u HaceimeHHbIM NaHCOs3. OObenuHeHHbIE OpraHUYecKHe CJIOM TMPOMBIBAINA PAaCCOJIOM,
cymuiu ¢ noMoinbio NaxSOs4, GunbTpoBany, KOHUEHTPUPOBAIN U OYMIIAIN IOCPEACTBOM
xpomarorpaduu Ha cunukarese (5-95% EtOAc/DCM) ¢ nonydenuem 6-((3-aMuHO-5-x70p-2-
dTopdenmn)amuno)-5-x50p-3-merminxunazonun-4(3H)-ona (260 mr; 63,6 %). MC (XUA/,
m/z) cocrasysieT 353,1 (M+H).

IIpomesxxyTouHoe coennHenue P22
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6-((3-AmunHo-5-x10p-2-dbropderun)aMudo)-3. 5-numerninxudazoaud-4(3H)-ou

6-AmuHO-3,5-mumermnixunazonuH-4(3H)-oa (500 mr; 2,64 MMoOnb) pacTBOpSUTH B
tonyousie (26 miu) u obpabateiBanu mpem-0yTun-(3-0pom-5-xmop-2-propdernn)kapdbamaTom
(1,03 r; 3,17 mmounb), Tpuc(audensmmmaenaneToH)qunamuiaanem(0) (241,98 mr; 0,26 mMonb),
Xantphos (382,25 mr; 0,66 Mmmoib) u kapOonaTom nesust (1,721 r; 5,28 mmons). PeakunonHyro

cMech 0apOOTHPOBAIM APTOHOM B TEUEHHE HECKOJIbKUX MUHYT U 3aTeM Harpesayiu 10 110°C B
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aTMocdepe aproHa, NmojgaBaeMoro u3 OajuioHa, B TedeHHe 24 4acoB. PeaklMOHHYIO CMeCh
OXJIAUKIOAIA OO0 TEMIIepaTypbl OKpykawomeh cpenpl, paszdasmsum DCM (500 mi) u
nepemMelBanyd B TeueHHe 15 MuHyT, 3areM ¢QunbTpoBanu uepe3 HaOuBky u3 Celite® u
KOHLeHTpUpoBaiu. [loNy4eHHBIl OCTaTOK OYHIIAIM TOCPENCTBOM Xpomarorpaduu Ha
cumukareiae (DCM/EtOAc) u 3atem pactBopsuiu B cmecu DCM:TFA 1:1 (10 wmn), u
nepeMeLIuBaId IPU TEMIIepaType OKpysKarouieil cpenbl B TeueHHe | vaca. PeakMOHHYIO
cMech KoHLeHTpupoBanmu u odpadateiBaniu S00 M NaHCOs u nepememuBanu B TedeHue 30
MHUHYT [IPU TeMIIepaType okpy:xaroieii cpensl. CMmech skcTparuposainu cMecsto DCM:IPA 4:1
U OpraHW4ecKuil cioil ornesmsuty, cyurmn Han Oe3BogHbiM NapSOs, ¢GunbTpoBa M U
KOHLIEHTPUPOBAJIN c MOJTy4YeHHUEM 6-((3-amuHO-5-x510p-2-PTOpdHeHnt)amuHo)-3,5-
numetniixuaazouH-4(3H)-oHa (0,8 1; 90%) B BUne *enToro TBepaoro Bemectsa. MC (XHUA]],
m/z) cocrasnsier 333,1; 335,1 (M+H).
IIpomesxyTounoe coennHenue P23
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2-Xnop-4-GhTop-3-METOKCUAHWIUH

Cramus 1. monyuenue  2-xjop-4-dprop-3-mMerokcubenzanpaeruga. N, N,N'-

TpumeTminTHIeHuamMuH (1,77 mi;, 13,6 mmonb) pactBopsnu B THF (50 mi) u oxnaxknanu no
-42°C B NpOTHUBOTOKE a30Ta, 3areM oOpalarbiBanmu #-OyTmwiuinTHeM (2,5 M B rekcaHax;
5,45 mu;, 13,6 MMonb) U OCTaBJsUIM IS riepeMernrBanus npu -42°C B teuenue 30 MUHYT.
Peakunonnyto cmech oxnaxpamu a0 -78°C u obpabareiBamu S0 mn pactBopa 4-¢Top-3-
metokcubensanpaeruga B8 THF (2,0 r; 13,0 mmonb) u 3atem HarpeBanmu 10 -42°C wu
nepememnBai B TedueHne 30 muHyT. Peakumonnyro cmech oxnaxkmanu ao -78°C wm
obpabateiBanu #-OyTrmuTreM (2,5 M B rekcanax; 5,45 mit; 13,6 MMOJIB), 3aTeM HarpeBaju 10
-42°C wu ocTaBsuH JJis TIepeMelnBaHusl B TedeHue | daca. PeakMoHHYHO cMech OBICTPO
NEPEeHOCHJIN  TOCPEeNCTBOM KaHrouii B 50 mi  pactBopa rekcaxiyopstaHa (6,14
26,0 mmonb) B THF npu Temmniepatype OKpysKaroLiel Cpeabl U OCTABJISIIHN JJIS TIEPEMEIINBAHUS
OpyU TEeMIIepaType OKpYKarolled cpenpl B TedeHHe 2 4YacoB. PEakIMOHHYIO CMech
obpabareiBamn 4,0 M HCl u skcrparupoamu EtO (2%250 wmu). Opranmueckue ¢a3bl
oobenunsu 1 npomsiBaiy 1,0 M NaOH (1x100 mir), 1,0 M HCI (1100 mu) u paccosom (1x50

mi1) u 3ateM cymmwid Haa NaxSO4, punbTpoBanu M KOHUEHTpUpoBaaH. OCTATOK OYHIIANIHN C

MOMOIIBIO OOparteHHo-(ha30Boi xpomaTtorpaduu Ha konoHke C18 (Boma/aneronutpui ¢ 0,1%
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TFA) u ¢pakuuu, copepxamue TpeOyeMblii TPOAYKT, OOBEAUHAIN U PACTIPEAEIISIIN MEXIY
cmecbto DCM:IPA 4:1 u nHaceimmennsiM NaHCOs (1x100 mur), cymmnu Hang NaxSOs,
(GuIbTpOBANN U KOHLEHTPUPOBAIN € MOJy4eHUueM 2-xyop-4-prop-3-MeTokcubeH3anpaernia
(1,12 ; 46%). '"H IMP (400 MI', DMSO-d6) § 10.26 (s, 1H), 7.70-7.67 (m, 1H), 7.52-7.48
(t, 1H), 3.94 (s, 3H).

Cramusi 2. monyyeHue 2-xj0p-4-GTop-3-MeTokcuOeH30MHON KHUCIOThL. 2-XJop-4-

¢dTop-3-meTokcubenzanpaerun (1,07 r; 5,67 MMoJb) pacTBOpsUM B aueToHUTpUie (57 M) u
obpabarbiBain 1,0 M BOAHBIM pacTBOPOM IBYXOCHOBHOTrO (pocdara Hatpus (8,51 mug
8,51 mmonp) u oxnaxnamu 10 0°C. Peakiinonnyro cMech odpadarsiBaiu 35% (Macc.) BOOHBIM
pactBopoM mepokcuna Bogopona (0,732 mur; 8,51 MMoONb) ¢ MOCHEAYIOIUM HOO0aBJICHHEM
1,0 M BozHOTO pacTBOpa XJIOopUTa HaTpHs MO KarusiM (8,51 mur; 8,51 MMoub), 3aTeM OCTaBIIsLTH
111 HArPEBAHUS IO TEMITEPATYPBI OKPYIKAFOIIEH Cpenbl U IIepEMELTBAIN B TeueHHe 16 4acos.
Peakunonnyro cmech obpabdateiBanu 3,0 M pactBopom THOCY Ib(]aTa HaTpus U pasdasisuu 1,0
M NaOH, 3arem npombiBaiu Et;O (2x250 mur). Boasblii CIOH MONKHUCISIN 0 3HAYEHUS
npumepHo pH 2 npu ucnons3osanuu 4,0 M HCI u skcrparuposanu cmeceto DCM:IPA 4:1
(2x250 mi). Opranndeckne 3KCTPaKkThl 00benuHs N U cymmid Hag NaxSO4, punsrpoBanu u
KOHIIEHTPUPOBAJIHN C MoNydeHueM 2-xjop-4-prop-3-merokcudensoiiHon kucnorsl (1,16 T
99%). 'H SIMP (400 MI'y, DMSO-d6) § 13.45 (br-s, 1H), 7.59-7.56 (m, 1H), 7.40-7.36 (t, 1H),
3.89 (s, 3H).

Cragusa 3. monyueHue 2-xjop-4-¢prop-3-MeTokcuanuianHa. 2-Xjop-4-¢prop-3-
metokcubensoitnyro kucaory (1,16 r; 5,670 mmonb) pactBopsiiu B DMF (57 wmn) u
oOpabarteiBaniu TpusTWIaMuHOM (2,37 wmut;, 17,01 mmonp) ¢ mocnenyromeid 00paboOTKOi
mudenmndocdopunazunom (1,83 mut; 8,51 MMOJIB) U OCTABISUIM AJIST TIEPEMELIMBAHUS TIPU
TEMIIEPATYpPE OKPYIKAKOIel cpeabl B TeueHHe | yaca. PeakumoHHYH cMech oOpabaTbiBaju
10 mn Boxe! u Harpesanu 10 80°C B TeueHue 16 yacoB. PeaklIMOHHYIO CMeCh OXJIaXIaIH 10
TEMIIePaTyPbl OKPY KarOLIeH cpenbl, pa30asiisiiiin Boxoi 1 skcTparuposain EtOAc (2x250 mi).
Opranundeckue (a3pl OOBEAUHSUTA U TPOMbIBATH Bomoi (3x100 M) u pacconom (1x50 mi),
cymrmi Han NaxSQ4, GunbTpoBamu u KoHIEHTpUpoBaIH. OCTaTOK OYHINATH MOCPEACTBOM
xpomarorpadpun Ha cuiaukarene (rexcaHbl/EtOAc) ¢ monmyuenmem 2-xyop-4-¢rop-3-
merokcuanuianaa (640,9 mr; 64%). 1H AMP (400 MI'u, DMSO-d6) 6 6.98-6.94 (1, 1H), 6.52-
6.49 (m, 1H), 5.24 (br-s, 2H), 3.82 (s, 3H).

IIpomexyTounoe coennnenue P24
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HO NH,
cl

3-AMUHO-2-XJ10p-0-hTOpdeHoa

B pactBop 2-x5op-4-¢pTop-3-merokcuanmiuna (400 mr; 2,2 mmonb) B DCM (10 m)
nobasnsiin BBr3 (4,5 mu; 1,0 M B DCM; 4,5 mmonb) npu 0°C U peakMOHHYKO CMeCh
nepeMeInBaId [IPU TEMIIepaType OKpPYyKaroLel cpeabl B TeueHue 16 dacos. PeakinOHHYIO
CMEeCh raCHJT METAHOJIOM (3 MJT), 3aT€M BJIMBAJIU B XOJOAHYIO BOxy (75 MiT) U 5KCTparupoBasid
strnaneratoM (100 miix2). OpraHudeckue CJIOu MPOMBIBAIN BOo#H (2x50 M) u paccosiom (50
MJI), CYIIMJIM Hajg Oe3BOOHBIM CyJnb(haTOM HaTpus, (UIBTPOBAIM H YHAPUBAINA IPH
MOHM)KEHHOM J1aBJIeHWH. HeounIneHHBIH NPOAYKT OYHINAIN IOCPEICTBOM KOJIOHOYHOM
xpomatorpadun Ha cumkareie (10% sTunaneraT B rekCaHax) C MOJYYEHHEM 3-aMHHO-2-
xJ10p-6-pTopdeHoN B BHE KENTOBATOrO TBEPAOro Bemectsa (220 mr; 60%). 'H SAMP (400
MI'u, DMSO-de) & 9.87 (br-s, 1H), 6.83 (dd, 1H), 6.22-60.18 (m, 1H), 5.03 (br-s, 2H). MC
(m/z) coctaBnser 159,8 (M-H).

IIpomesxyTounoe coennHenue P25
O,N
HO
O,
o)

3-D1op-2-MeTHUII-6-HUTPOOEH30HAs KUCIIOTA

B oxnaxneHHbIH JbIOM pacTBOp 3-pTOp-2-MeTminOeH3oitHoi kucnotsl (5 r; 32,4
MMOJIb) B KOHLeHTpupoBaHHOH H>SOs (50 mi) MenneHHO noOaBNsIN KOHLEHTPUPOBAHHYIO
HNO:s (3,5 mu1) 1 peakIMOHHYEO CMECh NIEPEMEINBAIN IIPU TEMITEPATYPE OKPYKAIOLIEH Cpebl
B TeueHue O 4acoB. PeaklMOHHYIO CMeCh BJIMBAJIU B JIEASHYIO BOIY U TBEPAOE BEIIECTBO
cobupanyu TOoCpencTBoM (PHIIBTpALUK, MPOMBIBATH BOAOH (2x50 M) M CylIHJIH MpH
MOHM)KEHHOM JIaBJIEHUH C MOJIy4YeHUEM 3-PTOop-2-MeTHII-0-HUTPOOESH30HHON KUCIIOTHI B BUIE
JKeJITOBaTOro TBepaoro semectsa (3,0 r; 47%). 'H SIMP (400 MI'u, MeOD) & 8.11-8.07 (m,
1H), 7.34 (t, 1H), 2.32 (s, 3H); MC (m/z) coctaBusier 197,6 (M-H).

IIpomesxxyTouHnoe coennHenue P26
O.N
o
+ N I}F
o

mpem-bytun 3-QTop-2-MeTHI-6-HUTPOOEH30aT
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B nepememuBaemslii pacTBop 3-pTop-2-MeTHI-6-HUTPOOEeH30HHON K1caoTel (800 wmr;
4,02 mmonp) B cmecu mpem-BuOH u DCM (1:1; 5 wmn) mobGasmsuin Boc,O (1,38 wmurg
6,03 mmonb) ¢ mocneayromum nodasiaeHneM DMAP (147 mr; 1,2 MMOJIb) B peaKIIMOHHYIO
CMeCh IMepeMEelIMBAIN IPU TeMIepaType OKpYyXKaloIleW cpenbl B TedeHue 16 4acoB B
atMocdepe a3ota. PeakIMOHHYI0 CMeCh KOHLIEHTPUPOBAJIN 1 HEOUUINEHHbIH OCTATOK TacHUJIH
Boo# (150 mut) u akcTparupoBamu stuianeratoM (2x150 mi). OObearHEHHBIE OpraHHYECKUe
cJiou mpoMbIBaIK Boaok (2> 100 mi), paccosiom (100 mut), cymmiu Hax 6€3BOAHBIM CyJbdhaTrom
HATpusl, (UIBTPOBAIM W KOHLEHTPUPOBAJIU MPH TMOHMKEHHOM JIaBJeHUH. HeounineHHbIH
NPOAYKT OYHUINAJIH MOCPEICTBOM KOJIOHOYHOW XpoMaTorpaguu Ha CHJIMKareyie IpH
ucnonb3oBaHnm 15-20% s3Tuanerara B reKCaHax C MOJNy4YeHHeM mpem-0yTui-3-¢rop-2-
MeTUN-6-HUTpoOeH30aTa B BUE OeCLBETHOMN xuakocTu (600 mr; 60%). 'H SIMP (400 MI'w,
CDCl3) 6 8.10-8.07 (dd, 1H), 7.34 (t, 1H), 2.30 (s, 3H), 1.60 (s, SH).

IIpomesxyTouHnoe coennHenue P27

N F
i
N
0 Cl

6-(3-Amuno-2-x10p-6-bTopdheHokcn )-3.5-numermwaxubaszonud-4(3H)-ou

Cragusa 1: monydyeHue Merua-3-Qrop-2-MeTHn-6-HuTpobenzoara. Merun-3-¢rop-2-

metminbensoar (4,17 r; 24,8 MMoJb) pacTBOpsUH B cepHOil kucnore (24,1 mr; 248 MMonb) u
cmech oxnaxgamu o 0°C. K Helt mennenHo noGasmsuin a3oTHyro kucnoty (1,36 m
29,8 MMOJIb) U CMECh OCTaBJISIM JAJII HACPEBAHMSI 10 TEMIIEPaTypbl OKpYyKaroIel cpensl U
nepemMelinBain B TeyeHue 1 daca. PeakiimonHyro cMmech BiuBanu B S00 mil enstHOW BOABI U
nepememuBaiy B TeueHne 15 munHyT. C™mech skcrparupoBaiu EtOAc (2%), oObenuHeHHbIe
opraHuyeckue ciiou npombiBaiu HackieHHbIM NaHCOs3 (2x), pacconom (1%), cymuinn Haz
NazSO4, GpunbTpoBaM U KOHUEHTPUPOBATH. HeOUNIEeHHBIH MPOAYKT OUHINAIH TOCPEICTBOM
obpamenHo-(a3oBoii xpomartorpaduu (cmech 5-6omee 95% Boma-ACN c 0,1% TFA).
Tpebyemble ¢pakiuu oObenuHsUIH W pacupenessuin Mexay cmecbto DCM:IPA 4:1 u
HacbieHHbIM NaHCOs (1x). OObenuHeHHbIe OpraHuyeckue ciaou cymuian Haa NazSOs,
($uUIbTpOBANM U KOHLEHTPUPOBAIU C MOIYYEHUEM METHII-3-()TOp-2-MeTUI-6-HUTpoOeH30aTa
(3,80 r; 72%).

Cramus  2:  mnojyueHue  MeTWi-3-(3-aMuHO-2-xJ10p-6-hropdheHoKCH )-2-METUII-6-

HUTpoOen3oara. B pacTtBop metuin-3-¢prop-2-meTun-6-aurpodensoara (686 mr; 3,22 MMoIb) U

3-amuHO-2-x510p-6-pTOopdenona (572 mr; 3,54 mmons) B DMSO (15 M) nobasmsinm kapOoHaT
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kamusi (1112 mr; 8,05 MMOJIb) M PEakMOHHYI) CMECh IMEPEeMELINBAIHN TPH TEeMIIEpaType
OKpy:Karotei cpenbl B TeueHue 16 yacos. Peakunonnyro cmech pasdasisuiu EtOAc 1 Bogoii.
OO0penuneHHble Opranudeckue ciou cyumu Haa NaxSOy, GuinbTpoBanyu 1 KOHIEHTPUPOBAIIH.
HeounineHHbIi IPOAYKT OYMINAIH TOCPEACTBOM KOJIOHOUHOH Xpomarorpadud, smoupys 10-
50% EtOAc B rexcanax, ¢ ojy4eHueM MeTHI-3-(3-aMuHO-2-XJ10p-0-pTopheHOKCH )-2-MeTHII-
6-auTpobensoara (950 mr; 83%).

Cramus 3: mosyueHue MeTwi-3-(3-(0uc(mpem-0yTokCUKapOOHWI)aMHUHO )-2-XJI0D-6-

dropbeHokcun)-2-metun-6-aurpodenzoata. B pactBop  metui-3-(3-aMUHO-2-XJIOp-6-

dTopdenokcn)-2-meTun-6-autpodbensoara (683,4 mr; 1,927 mmons) B auokcane (17,8 mu)
nobasnsin TEA (805,6 Mk, 5,780 mmons), DMAP (23,54 mr; 0,1927 mmoinb) u (Boc)>0 (1261
mr; 5,780 MMoib) W peakUHOHHYK cMmech HarpeBann 1o 100°C B Teuenme 1 waca.
PeakunoHHY0 CMECh OXJIAKIAIHN IO TEMITEPATYPhI OKPYIKAIOLIEeH Cpeabl M KOHIIEHTPUPOBAIH.
HeounimeHHbIH NPORYKT OYHINAINA MOCPEACTBOM XpoMmarorpaduu Ha cuivkarene (CMech S-
6onee50% rexcanbl-EtOAc) ¢ momyueHuem 3-(3-(Ouc(mpem-O6yToKCcHKapOOHIIT)aMUHO)-2-
xJop-6-propdenokcn)-2-meTun-6-aurpodensoara (970 mr; 91%).

Cramus 4: nonyuyeHue MeTua-6-amMmuHo-3-(3-(0uc(mpem-0yToxcukapOOHWI)aMUHO-2-

xJ10p-6-propdeHokcn)-2-meTundeHsoara. B pacTBop metui-3-(3-(ouc(mpem-

OyTOKCHKapOOHIIT)aMUHO)-2-XJ10p-0-pTopdheHokcn )-2-metun-6-autpodbenzoara (319  wr;
0,575 mmounb) B cmecu THF/naceimennsiii Bogaeiii NH4Cl 1:1 (10 mut) noOaBmsim sxene3HbIi
nopouok (321 mr; 5,75 MMonb) U peakLMOHHYIO cMech HarpesBaau a0 65°C B TeueHue 16
4acoB. PeaklIMOHHYI0 CMECh OXJIAKIAHU IO TEMIEPATyPbl OKPYKAIOIIEH Cpenbl U pa3OaBIIsIn
20% IPA B DCM u Boze. TBepabie BelleCcTBa yaaJsUIA TOCPEACTBOM (PuiibTpaiiu U GUIbTpaT
npomeiBaid  Bogou (1), paccomom (1%), cymmmu Haxg NaxSQs, dunbTpoBamu U
KOHLIGHTPUPOBAIA C TOJNy4YeHHEeM 6-aMuHO-3-(3-(0uc(mpem-0yTokcukapOOHUIT)aMUHO-2-
xj0p-6-propdeHokcn)-2-meTmnoOen3oara (260 mr). HeouuineHHbIH TPOAYKT HCMOJB30BAIN

HETIOCPEACTBEHHO Ha cienyrouiei ctanuu. MC (m/z) cocrasiser 525,2 (M+H).

Cramus 5: nonyuenue mpem-oytun-(mpem-0yroxkcukapoouui)(2-xaop-4-drop-3-((5-

MeTHII-4-0KC0-3,4-NTUTHAPOX UHA3ONHH-0-1)okcn )beHnn)kapbamara.  PactBop  MeTwi-6-

amMHuHO-3-(3-(Ouc(mpem-oyTokcukapOOHIIT)aMUHO-2-XJ10p-0-pTopdhenokcn)-2-

metundensoara (260 mr; 0,495 mmonb) u anerara ¢popmamuauna (61,9 mr; 0,594 mmons) B
EtOH (4 mn) Harpesanu 1o 70°C B TeueHue 24 4acoB. PeakIMOHHYIO CMeCh KOHLIEHTPUPOBAIN
M OCTATOK OYMIIAJU IIOCPEACTBOM KOJOHOYHOH XpoMaTorpadumu, smonpys 25-100% EtOAc B

rekcaHax, C TIOJydeHHeM mpem-0yTun-(mpem-oyTokcukapbonmn)(2-xmop-4-prop-3-((5-
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MeTHII-4-0KCO-3,4-TUrHAPOX UHA3OMHH-6-1)okcn )penun)kapbamara (0,244 1; 95%). MC
(m/z) coctaBnser 520,1 (M+H).

Cramus  6:  noayye”ue mpem-0ytui-(mpem-0ytokcukapoonmn)(2-xyop-3-((3.5-

AUMeTn-4-0kco-3.4-TMrHIPOX NHA30INH-6-11)okcH )-4-propdennn)kapbamata. B pactsop

mpem-0ytun-(mpem-oyToxkcukapoouuin)(2-xmnop-4-drop-3-((5-merun-4-oxco-3,4-gurunpo-
XUHA30JIMH-0-11)oKcH )penrn)kapbamara (0,244 r; 0,469 mmosb) B DMF nob6asmsuiu K>COs
(0,0973 r; 0,704 mmonp) ¢ mocneayomuM nodasnenuem Mel (0,0439 mur; 0,704 mmounb) u
PEaKLMOHHYIO CMECh NEepEMELINBAIN [IPU TEMIIepaType OKpy»Karolleld cpenbl B TeueHue 16
4yacoB. PeakinoHHy0 cMmech pazbasisiin Bopoi u skctparupoBanu EtOAc. O0benrHEeHHbIE
opranuueckue ciou cyurui Haa NaxSOy, GUIbTpOBaAIM M KOHIEHTPUPOBAIU C TOTYyYEHUEM
mpem-0yTun-(mpem-oyrokcuxkapoormn )(2-xnop-3-((3,5-aumernin-4-okco-3,4-1uruapo-
XUHA30JIMH-0-11)0KCH )-4-propdhenmn)kapOamara. HeouniieHHbIN MPOAYKT UCIIOIB30BAH KaK
ecTb Ha cienyromeii craauu. MC (m/z) cocrasnsier 534,2 (M+H).

Cramus 7: noayuenue 6-(3-amMuHo-2-xJ10p-6-dbropdeHokcn)-3,5-TMMeTHIX UHA3OJIUH-

4(3H)-ona. B pacteop mpem-Oytun-(mpem-oyrokcukapoorun)(2-xmnop-3-((3,5-numernn-4-
OKCO-3,4-TUTHAPOX UHA30IMH-6-1i1)oKeH )-4-propdernn)kapdamara (0,251 r; 0,470 mmorb) B
DCM (4 mun) nobasnsimu TFA (4 mMit) 1 peakIIHOHHYIO CMeCh TIEPEeMEIINBAIH MIPU TEMIIepaType
OKPY’KaroLel Cpelbl B TeUeHUE 2 4acoB. PEakLIMOHHYIO0 CMECh KOHLIEHTPUPOBAJIA U OCTATOK
OYHILAJIN NOCPEACTBOM KOJIOHOUHOM Xpomarorpaduy, smoupys 50-100% EtOAc B rexcanax,
¢ mojyudeHueM  6-(3-ammHO-2-XJ0p-6-Propdenokcn)-3,5-mumermnxuHa3onut-4(3H)-oxa
(0,144 ; 92%). MC (m/z) coctasnsier 334,1 (M+H).

IIpomesxyTounoe coennHenue P28

N F
. j [ ]
N 0 NH,
o Cl cl

6-(3-AmuH0-2-x10p-6-bTopdheHOKCH )-5-XJI0p-3-MEeTUI-3.4- TUTUAPOX UHAZ0JIUH-4-0H

Cragusa 1: nonydyenue Mermn-2-xjop-3-propbenzoatra. B pactBop 2-xmop-3-

2

¢Topbensoitnoit kucnorel (3 1, 17,24 wmmomb) B Meranone (60 wmu) moOaBisuH
koHueHTpupoBanayro H>SO4 (0,5 mur) m peakumonHyro cmech HarpeBamu mpu 60°C B
atMoc(epe azora B TeueHHe 16 yacoB. PeakunoHHYIO CMeCh OXJIAKOAU O TEMIIEPaTyphI
OKpY’KaroIel cpebl 1 KOHLEHTPUPOBAIH P MTOHIKEHHOM JIaBJICHUH. PEakIIMOHHYIO CMeCh
pacripenensiu Mexxay stunaneratoM (100 min) u HaceimeHHEbsM BogHbIM NaHCOs3 (100 mn).

Opranndeckyro ¢aszy oTaessuid U npoMbiBain paccojom (100 mur), cyurmnm Haa Oe3BOAHBIM
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Na>SO4, GUIBTPOBAIM U KOHLEHTPUPOBAIU MPH TOHWKEHHOM AABJICHUU C TOJyYeHUEM
MeTHII-2-XJ10p-3-propOeH30aTa B BUAE JKEATON KHUIKOCTH (2,9 '), KOTOPYIO UCIOJIb30BAIN HA
caenyromeii cranuu 6e3 AomonHUTeNbHOM ounctku. 'H SIMP (400 MI'u, DMSO-ds) & 7.70-
7.62 (m, 2H), 7.56-7.48 (m, 1H), 3.88 (s, 3H).

Cramus 2. MOJYYEHHE METII-2-XJ0DP-3-hTop-6-HuTpoben3oara. B  oOxJyiaXIeHHbBIN

JBIOM PacTBOp MeTHII-2-xJop-3-propoensoara (0,531 r; 2,82 MMOJIb) B KOHIIEHTPUPOBAHHOMN
H>SO04 (5 mu) nobasmsin HNO3 (0,233 mut; 3,52 mmonb, 70% (Macc./mMacc.)). PeakiimoHHyo
CMECh YJIAJISUTU U3 JIENHOW OaHM M MEepEeMEIIUBAIH IPH TEMIIEPATYPE OKPYKAIOIIeH Cpebl B
TedyeHue 4 4acoB. PeaklIMOHHYI0 CMeCh BBUIMBAJH B JienstHy 0 Boay (50 mur) u TBepabiii NaxCO3
nobasnsim it noBeneHust 3Hadenns pH pactsopa no 2. Boxgnyto ¢a3sy skcrparuposanu DCM
(3%25 mu1) 1 OOBEIMHEHHBIE OpraHyYecKue (pa3bl KOHLUEHTPUPOBAIH C MOTYyUYEHHEM JKEJITOTO
Maciia, KOTOpOe OYHUINAIH ITOCPEACTBOM obpaeHHO-(pa30Boi xpomaTtorpaduu (cmech 5-50%
ACN/Bogma ¢ 0,1% TFA). Tpebyembie ppakmuu odveaunsiii u 3xctparuposain DCM (3x25
mi). Opraandeckne ¢a3pl  o0benunsuid, cymmian Hax NaxSOs, dunsrpoBamu  u
KOHLIEHTPUPOBAIA TPU TOHIKEHHOM JaBJIEHUH C TOJYYEHUEM METHII-2-XJop-3-(hTop-6-
nutpobensoata (411 mr; 59,4%) B Buje mpo3pauHoro xenroro macna. 'H SAMP (400 MI,
DMSO-ds) & (8.41-8.36, m, 1H), (7.91-7.84, m, 1H), (3.96, s, 3H).

Cramus  3: noaydyeHue  MeTHiI-3-(3-aMuHO-2-XJI0p-6-hTopdeHOKCH )-2-XI10D-6-

HUTpoOeHn3oarta. B pactBop merun-2-xiop-3-¢prop-6-aurpodensoara (85 mr; 0,364 Mmoinb) B

DMSO (1,8 mu) nobasmsun tBepabiii K2COs (126 mr; 0,910 mMonp) u 3-aMHHO-2-XJI0p-6-
¢dropdenon (64,7 mr; 0,400 Mmmoib). PeakiioHHYI0 CMeCh IIepeMEIINBAIN IIPU TEMITEPAType
OKpY’KaroIeld cpenbl B TeueHHe |6 4acoB, 3aTeM paclpenessuld MEKAY STHUIIALETaTOM
(25 mu) u Bomoit (15 mur). Opranudeckyro a3y OTHEISIIN U IPOMBIBAIN pacconoM (15 mu),
3arem cyimiu Hag NaxSOs, GUIbTpOBaIN U KOHLIEHTPUPOBAIIH MPH MMOHUKEHHOM JaBJICHUH C
NOJyYeHUEM KOPUYHEBOTO TBEPAOrO BEIIECTBA, KOTOPOE OYHIIAIH  MOCPEICTBOM
xpomatorpadun Ha curkarese (cMmech 0-50% rekcaHbl/3THIIALETAT) C TIOJYYEHUEM METHII-3-
(3-amuHO-2-x110p-6-PTOpdheHokcn)-2-xnop-6-uutpodensoara (100 wmr; 73,3%) B BHAE
’eNToro Teepaoro semectsa. 'H AMP (400 MI'u, CDCl3) & 8.06 (d, 1H), 7.02 (t, 1H), 6.76-
6.68 (m, 2H), ), 4.09 (bs, 2H), 4.07 (s, 3 H).

Cramus 4: nonyuenue MeTwi-3-(3-(0uc(mpem-0yToxkcUKapOOHWI )JaMHUHO )-2-XJ10D-0-

dbTopdbeHokcn)-2-xnop-6-autpodenzoata. B pactBop  merm-3-(3-aMuHO-2-XJI0p-6-

dTopdenokcn)-2-xaop-6-aurpodensoara (100 mr; 0,267 mmonb) B 1,4-nuokcane (2,6 min)

nobasysu TpusTuwiamud (0,112 mur; 0,800 mmose), N,N-auMmerunnupuani-4-amus (3,26 mr;
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0,0267 mmonb) u au-mpem-oytunnukapoonar (175 mr; 0,800 mmonb). PeakunoHHyo cMech
HarpeBayiu nipu 100°C B TeyeHue 1 yaca, 3aTeM OXJIOKIATIU A0 TEMIIEPATypPbl OKPY KaroIen
CpeIbl U pacrpenesisuin MeKAy dTunaneratoM (25 mit) u Bopo# (15 mut). Opranuueckyro ¢asy
otnemsm U cymmian Hajg NaxSOs, GuibTpoBamM M KOHLEHTPHPOBAIN TNPH TOHIKEHHOM
AaBJIeHUH. PeaknMOHHYI0 CMeCh OYMINAJIM IOCPEACTBOM XpoMarorpaduu Ha CUIIHMKarese
(0-40% rexkcaHbI/ATHIIALETAT) C MOJy4YeHHEM MeTHI-3-(3-(0uc(mpem-0yTokcuKapOOHII)-
aMHHO)-2-xJ10p-6-propdhenokcn)-2-xaop-6-uutpodensoara (128 wmr; 84%) B Bume Oenoro
tBepnoro BemecTsa. 'H AMP (400 MT'u, CDCls) § 8.05 (d, 1H), 7.26-7.22 (m, 2H), 6.63-6.59
(m, 1H), 4.07 (s, 3H), 1.43 (s, 18H).

Cramus 5: nonyuenue Metuia-6-amuuo-3-(3-(duc(mpem-0yTokcukapOOHWI)aMUHO )-2-

xJ10p-6-propdenokcn)-2-xnopbeHsoara. B pacTBop metmi-3-(3-(6uc(mpem-

OyTOKCHKapOOHIIT)aMUHO)-2-XJ10p-0-hTopdheHoken )-2-xiop-6-autpodbernzoata (105 wr;
0,182 mmonp) B Terparunpodypane (2 mi) mobaBnsiam Kene3Hbld mopowmok (102 wmr;
1,82 mmonp) u HacbimeHHbIH BoxHblH NH4Cl (2 mu). PeakunoHHy0 cMech HarpeBaiu MpU
65°C B Teuenne 16 yacoB. PeakIMOHHYIO CMeCh OXJIAXKAAIHU JO TEMIIEPATypbl OKPY KaAroIen
Cpeabl U pacTpenessuid MexXay sTraneratoM (25 mi) u Bogo# (25 mi), 3atemM QuibTpoBau.
Opranndeckyro ¢a3y oraensu u cyury Hax NaxSO4, GUiIbTpoBaiy U KOHIEHTPUPOBAJIH ITPH
MOHIKEHHOM JIaBJICHUH C TIOJYYeHHEeM MeTHI-0-aMUHO-3-(3-(6uc(mpem-0yTokcukapOoHm)-
aMHIHO)-2-xJ10p-6-pTopdhenokcn)-2-xmopbensoara B Bune xkearoro Macna (99 mr), kotopoe

HCTIONIb30BAJI HETIOCPEACTBEHHO Ha CIIEAYIOIIel cTaquu Oe3 JOMOIHUTETbHON OUUCTKH.

Cranusa 6: nonyuenue mpem-oytwi-(mpem-oyTokcukapoonun )(2-xaop-3-((5-xsuop-4-

OKCO-3.4-TUTUIPOXUHABOIUH-0-1T)OKCH )-4-pTopdenmn)kapbamara. B pactBop meTui-6-

aMHuHO-3-(3-(Ouc(mpem-6yTokcrkapOOHIIT)aMUHO)-2-XJ10p-6-pTopdheHokcn)-2-
xyopbensoara (99 mr; 0,182 mmone) B 3Tanosne (1 mi) nobasnsum anerat Gpopmamuansa (20,0
mr; 0,193 mmonb). PeakumoHHyro cMmech repMmerusupoBanu u HarpeBasu npu 100°C B
MHKPOBOJJHOBOM pEAaKTOpPEe B TEUEHHEe 2 YacoB. PEakIMOHHYI0 CMeCh OXJIAKIOAIU [0
TEMIIEPAaTyPbl OKPY’KAIOIIEeH Cpenbl, 3aTeM KOHLEHTPHUPOBAIU C MOJYYEHHEM CMECH mpent-
OyTun-(mpem-6yroxcukapOonun )(2-xynop-3-((5-xmop-4-okco-3,4-TUruApOX HA3OJIHH-6-
wn)okcn)-4-propdennn)kapbamara u mpem-6yTun-(2-xnop-3-((5-xnop-4-okco-3,4-
IUTUAPOXHUHA30INH-0-1I1)OKCH )-4-hropdenmn)kapOamara, KOTOPYIO HCIIOJIb30BaJIH
HETNOCPENCTBEHHO Ha ClieAyromei craguu 0e3 gomonautenpHol ounctku. MC (XUAJL, m/z)

coctasinsier 540,1 (M+H)
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Cragusa 7: monyuenune mpem-oytun-(mpem-oyroxkcukapoonunn )(2-xaop-3-((5-xaop-3-

MeTHI-4-0KC0-3,4-NTUTHAPOX UHA30NHH-6-1J1)okcn )-4-ropdhennn)kapbamara. B cmecs mpem-

OyTun-(mpem-06yrokcukapOoHum)(2-xnop-3-((5-xnop-4-okco-3,4-1urnaApoX nHA30JIMH-6-1I1)-

okcn)-4-proppenmn)kapdbamara u mpem-0ytnn-(2-xnop-3-((5-xmnop-4-oxco-3,4-
AUTHIAPOXUHA30JINH-6-11)0KCH)-4-propdernn)kapbamara (99 mr; 0,183 MMOJIb; MOACYUTAHO
C MCTIOJIb30BAHUEM MOJIEKYJIIPHON Macchl mpem-0yTun-(mpem-0yTokcukapOoHum )(2-x10p-3 -
((5-xn0p-4-0KC0-3,4-TUrHIPOXUHA3OIUH-0-1T)OKCH )-4-propdenmn)kapdbamata) B N, N-
mamermngopmamune (1 mom) mobasmsmm KoCOs (38,0 wmr; 0,275 mmonb) u HoaMmeraH
(12,5 wmxx; 0,202 wmmonb). PeakIuMOHHYIHO CMeCh MEpeMELIMBAIU TMPU TEMIepaType
OKpY’KaroIel cpenbl B TeueHHe 16 wacoB, 3areM pacnpenessuid Mexay Boxpoit (10 mun) u
stunaneratoM (10 mur). Opranudeckyro $azy ornensuin u cymuan Hag Na»SOs, ¢unbsTpoBanu
U KOHIIEHTPUPOBAJIH TPHU MOHWKEHHOM AABIEHUH C MOJYYEHHEM JKEJITOrO Macia, KOTOpoe
OUHWIIAJIN TOCPEACTBOM ObparneHHO-(pa3zoBoit xpomarorpaduu (cmech 5-95% ACN/Bonma ¢
0,1% TFA) ¢ nonyuernnem 40 Mr cMmecu NPOAYKTOB, COAepkaiuen mpem-OyTun-(mpem-
OyTokcukapOorm )(2-x50p-3-((5-x10p-3-MeTun-4-0kco-3,4- AU UIPOX UHAZOINH-0-HIT)OKCH )-

4-propdenmn)kapdbamar u mpem-0yTun-(2-xnop-3-((5-xnop-3-meruin-4-okco-3,4-
IUTUAPOXHHA30IUH-0-11)0KCH )-4-propdenmn)kapoamar (40 Mr), B BUae mpo3pavyHOro Macia,
KOTOPOE HCIIOIB30BAIM Ha Clieyromel craquu 0e3 nonosHutenbHoi ounctku. MC (XUA/,
m/z) coctasnset 554,1 (M+H).

Cranus 8: [IOJIVUEHHUE 6-(3-amMmuH0-2-xJ10p-6-hbTopdheHoKCH)-5-XII0P-3-

metuiaxuHazoanH-4(3H)-ona. Cmecy mpem-Oytun-(mpem-0ytrokcukapoonun)(2-xmop-3-((5-

XJIOp-3-MeTUI-4-0KCO-3,4-TUruAPOX MHA3OIUH-0-11)OKCcH )-4-propdhennn)kapbamara u mpent-
OyTun-(2-xsop-3-((5-xnop-3-metun-4-okco-3,4- TUruAPOXMHAZOIUH-0- 1T )OKCH )-4-

dbropdenmn)-kapdamara (40 mr) pactBopsuin B DCM (1 mn) u tpudropykcycHoi kuciore (1
Mi1). PeakiiMoHHYI0 CMECh MepEeMEIINBANIN MIPH TEMITEPATYPE OKPYIKAIOIIEH Cpelbl B TCUSHHE
1 gaca, 3aTeM KOHIEHTPHPOBAJIHM C IMOJY4YEHHEM O€JOro TBEPAOIO BEINECTBA, KOTOPOE
OUHWIIAJIN TOCPEACTBOM ObparneHHO-(pa3zoBoit xpomarorpaduu (cmech 5-95% ACN/Bona ¢
0,1% TFA). TpeOyembie (ppakuuu pa3dasnsum HaceimeHHbBIM BogHbIM NaHCOs (15 M) u
skctparuposam DCM (3x15 mun). Opranndeckue $aszsl 00benuHsui 1 cymmad Hag NazSOs,
(buIbTpOBANN M KOHIEHTPUPOBAIU NPU TOHIKEHHOM JIABJICHUH C TIOJy4YeHueM 6-(3-aMiuHO-2-
XJI0p-6-pTopdenokcn)-S-xmnop-3-merminxunazonna-4(3H)-oum (29,2 mr; 37% c¢ S cragum) B
BUJIE pbDKeBaTO-KOpu4uHeBoro TBepporo BemectBa. MC (XUAJ, m/z) cocraBisier 354,0

(M+H)
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IIpomexyTounoe coennnenue P29
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6-(3-AMun0-2-xJ10p-6-bTopdheHokcu)-5-prop-3-Mmerrmixunazonua-4(3H)-ou

Crapusa 1: monyyenue metmi-2.3-nudropbensoara. 2,3-AudTopOeH30iHYI0 KHUCIOTY

(913,1 mr; 5,775 mmonb) pactBopsii B MeOH (58 mi), 3aTem oOpabaThiBany CEpHOI KUCIOTOM
(140,2 mxir; 1,444 mmonp) u cMmech HarpeBan 10 70°C B Teuenune 16 yacoB. PeakimoHHyO
CMeCh OXJIAXJANINU IO TeMIIepaTypbl OKpY’Karoleid cpeabl U KOHLeHTpuposamu. OcraTok
pazbasmsuin DCM u npomeiBanu HacbkimeHHBIM NaHCOs (1x), 3atem cymmmm Han NazSOs,
¢uIbTpOBANM M KOHLEHTPUPOBAIM C TOJNyUYeHHEM MeTui-2,3-nudropdenszoara (714,4 wr;
71,9%). 'H AMP (400 MI'u, DMSO) & 7.74-7.65 (m, 2H), 7.35-7.29 (m, 1H), 3.85 (s, 3H).

Cramus 2: monyyenuwe wmetwi-2,3-nudrop-6-aurpodenszoara. B xomomueiii (0°C)

pactBop MeTHi-2,3-nudropbensoara (714,4 mr; 4,150 mmonb) B ceproii kucnore (4030 Mk,
41,50 mMoOJB) MO KamwsiM JOOABISUTH a30THYHO Kuciory (297,8 wxir, 4,565 MMmoub).
Peaxnnonnyro cMmech nepemetnusany npu 0°C B TedeHue 15 MUHYT U 3aTeM NIpU TeMIIepaType
OKpY>KaroIel cpezpl B TeueHne 16 yacos. PeakimoOHHYI0 cMeCh BIMBAJIH B JesHy0 Boay (100
MJI) ¥ TIepeMEIINBaNIY B TedeHNe 15 MUHYT, 3aTeM HeliTpann3oBanu 10 3HadeHus pH npumepHo
8 mpu ucnonb3oBanuu TBepaoro NaxCOs. Peakunonnyro cMmech axctparupoBaiu EtOAc (2x)
U 00beIMHEHHbIE OPraHUYEeCKHe CJIOU MpoMbIBau Bonoi (1), pacconmom (1x), cyummu Haz
Na»SOs4, ¢unsrpoBanu u KoHIEHTpUpOBaIU. [ToNy4eHHBIH OCTATOK OYHIIAIN MOCPEICTBOM
xpomarorpaduu Ha CHiIHKarene (FeKCaHbl/alleTOH) ¢ MOTyYeHHeM CMeCH MeTHII-2,3-1udTop-
6-HuTpoOeH30aTa M MeTwui-2,3-mudTop-S-uutpodensoara 1:1 (665,6 mr; 74%), KOTOpYIO
UCTIOJIb30BAJIA HETIOCPEACTBEHHO Ha CIeNYoLei craaun 6e3 OYUCTKH.

Cramus  3:  noayueHue  MeTUia-3-(3-aMuHO-2-xJ10p-6-hropdernokcu)-2-hrop-6-

HuTpoOenzoata. Cwmech Merun-2,3-nurop-6-autpodbenzoara u  MeTHiI-2,3-audrop-5-
HUTpoOeH3oara (665,6 mr; 3,065 mmone) pactopsii B DMSO (12 mu) u obpabarsiBanu 3-
amMuHO-2-xJ10p-6-propdpenonom (544,8 wmr; 3,372 mmonb) ¢ mochenyromei oOpaboTKou
kapOonaTtoMm kamust (635,5 mr; 4,598 MMONb) U PEaKLMOHHYIO CMECh MEPEMEINUBAIH IMPH
TEeMIIepaType OKPY KaroLlel cpenpl B TeueHue 16 yacos. PeakIMOHHYO CMECh BJIMBAJIA B BOAY
u skcrparupoBanu EtOAc (2x). O0bequHeHHbIE OpraHNYeCKHUEe CIION MPOMBIBAIIN BOAOH (3 %),
pacconom (1x), cymmiu Hax Na;SO4, GrIbTpOBaIN U KOHLEHTPUPOBAIH C TIOJTYYSHHEM CMECH

mMeTui-3-(3-aMIHO-2-xJ10p-6-pTopdheHokcn )-2-prop-6-auTpodbenzoata U MeTui-2-(3-((Ouc-
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mpem-0yTOKCUKapOOHMIT)aMUHO)-2-XJI0p-6-pTopdeHokcn )-3-prop-5-aurpodenszoara 11
(860,9 mr; 78%), KOTOPYIO HCIIOJNIB30BAIM HEMOCPENCTBEHHO Ha ClieAyroleld craauu 0e3
OUYUCTKH.

Cranusa 4: nonyuyenue Merwi-3-(3-((6uc-mpem-0yTokCcUKapOOHWI)aMUHO )-2-XJ10D-0-

¢bropdbeHokcn)-2-grop-6-HuTpodeHsoara. Cwmech MeTHII-3-(3-aMHHO-2-XJI0p-6-

dTopdenokcu)-2-¢prop-6-autpodenzoara u  merwi-2-(3-((buc-mpem-OyTokcukapOOHWMI)-
aMHHO)-2-xJ0p-6-propdhenokcn)-3-prop-S-uurpodensoara (860,9 wmr; 2,400 mMmoub)
pactBopsuiu B THF (24 mut) u oOpabateiaiu 4-(quMeTriaMuHo )upuauaom (29,32 mr; 0,2400
MMOJIb) ¢ mocneayomed  obpabotkoi  au-mpem-Oytunaukapbonatom (1100 wr;
5,040 MMOJTB) U PEAKLIMOHHYIO CMECh NIEPEMEIIUBAIIH [TPH TEMIIEPATyPe OKPYIKAOLIEH Cperbl
B TeueHue 600 yacoB. PeaklMOHHYI0 CMeChb KOHLEHTPHUPOBAIM M OUMILAIH MOCPEACTBOM
xpomarorpadpun Ha cunukarene (rexcans/EtOAc) ¢ monyuennem metwin-3-(3-((Ouc-mpem-
OyTOKCHKapOOHMIT)aMUHO)-2-XJ10p-0-pTOopeHokcH )-2-pTop-6-auTpodbenHzoara  (476,9 wr;
36%). 'H SIMP (400 MI'u, DMSO) & 8.16-8.13 (dd, 1H), 7.63-7.61 (m, 2H), 7.03-6.99 (t, 1H),
3.94 (s, 3H), 1.33 (s, 18H).

Cranus 5: monyueHue MeTuiI-6-aMuHo-3-(3-((0uc-mpem-0yTokcuKkapOOHWI)aMUHO )-2-

xJ10p-6-propdenokcu)-2-propbeHsoara. Merun-3-(3-((buc-mpem-6yTokcuxkapOOHMN)-

aMHIHO)-2-xJ10p-0-pTopdhenokcn)-2-prop-6-aurpodenzoar (461,7 wmr; 0,8261  mmoIb)
pactBopsiin B cvecu THF :Hachimennsiit NH4Cl 1:1 (16,5 mut; 0,05 M) u 3atem oOpabaTteiBanu
xkene3oM (922,6 mr; 16,52 MMoub) U peakIMOHHYIO cMech HarpeBaiu A0 65°C B Teuenue 16
4acoB. PeaklIMOHHYIO CMeCh OXJIaXKIaNIU 10 TEMIIepaTyphl OKPYKAKOLIEeH cpenbl U pa3OaBiisin
EtOAc. Opranndeckuii cinoii npombiBaiu Bonoit (1x), pacconom (1x), cymmnn Han Na;SO4,
(UIbTPOBAIM U KOHLIEHTPUPOBAJIH C MOJyYEHHEM CMeCH MeTUi-6-aMuHo-3-(3-((0uc-mpem-
OyTokCcHKapOOHIIT)aMUHO)-2-XJ10p-0-hTopdheHokcn)-2-propdbenzoara u MeTI-6-aMuHO-3-(3 -
((mpem-0yTokcukapOOHUI )aMUHO )-2-xXJ10p-0-pTOopdeHokcn)-2-propdenzoara  (395,1  wr;
90%).

Cramus  6:  noayyenue Ouc-mpem-0yvrmii-(2-xa0p-4-dbrop-3-((5-drop-4-okco-3.4-

AUTUIPOXHHA30IUH-0-1)okcn )permn)kapbamara. Cmecy MeTHi-6-amMuHO-3-(3-((Ouc-mpem-

OyTokcuKapOOHIIT)aMUHO)-2-XxJ10p-0-hTophenokcn )-2-propbenzoara u MeTmi-6-aMuHO-3-(3-
((mpem-GyToxcukapOoHUIT)aMUHO)-2-xJ10p-0-PpTOpdenokcn)-2-propdbenzoara  (395,1  wr;
0,7470 mmonb) pactopsiu B EtOH (15 mim) u oOpabarbiBanu auerarom popmamuansa (388,8
mr; 3,735 MMOnb) M peakUMOHHYK cMmech HarpeBanu ao 100°C B TeueHme 8 wacoB B

MHKPOBOJIHOBOM peakTope. PeakllMOHHYI0 CMeCh KOHLIEHTPHUPOBAIU U OCTAaTOK pa3OaBiIsiu
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EtOAc. O0pennHeHHbIE OpraHuvecKHe ClIou MpoMbIiBaiu Boaoi (1x), pacconom (1x), cymunu
Haa Na;SOs, GuiIbTpoBau U KOHIEHTPUPOBAIH C TIOJyUYeHUEM cMecH Ouc-mpem-0ytui-(2-
xyop-4-prop-3-((5-prop-4-okco-3,4-AUrnIpOX MHA30INH-0- T )OKCH )peHnm)-kapbamara U
mpem-0ytiin-(2-xnop-4-prop-3-((5-prop-4-okco-3,4-1UruapOX MTHA3OIHUH-O-HIT)OKCH )-
¢benmn)kapbamarta (342,4 mr; 88%).

Cranus 7 OJIVUEHHUE 6-(3-amun0-2-xj10p-6-bTopdhenokcu)-5-brop-3-

metuiaxuHazoanH-4(3H)-ona. Cmecy Ouc-mpem-0yTun-(2-xmnop-4-prop-3-((5-prop-4-okco-

3,4-UrupoXMHA30IUH-0-1T)oKCH )permnn)kapdbamata u mpem-0ytun-(2-xnop-4-prop-3-((5-
¢dTOop-4-0KC0-3,4-AUTHAPOX MHAZOIHH-O- 1T )OKCcH )peHmT)kapbamata (342,4 mr; 0,6535 Mmoub)
pactBopsuiu B DMF (6,5 mir) u obpadateBanu kapdonarom kanus (117,4 mr; 0,8496 Mmmonb) ¢
nocienyrouei oopaboTkoii fiogmeranom (44,75 mki;, 0,7189 MMOITB) U PEAKIIMOHHYIO CMECH
nepeMelInBaid IPYU TEMIIepaType OKpyKaroLeidl cpenbl B TeueHHe | vaca. PeakMoOHHYyIO
cMech pasdasisiim Bogoi u skcrparuposaiu EtOAc (2%). O0beqMHEHHbBIE OPraHUUECKUE CIIOH
npombiBain  Bomoit  (3%), paccomom (1x), cymwmnmm Haxm NaxSQOs, QuupTpoBasn U
koHueHTpupoBanu. [lonyueHnsiit ocratok pacrBopsuin B cMecu DCM:TFA 1:1 (5,0 M) u
nepeMeIBaIN [IPU TEMIEPATYPE OKpyKarouen cpenbl B TedeHue 30 MUHYT. PeakinoHHyo
CMeCh KOHIIEHTPUPOBAJIM U OYUINAJIHM C MOMOIIBIO OOpalneHHO-(ha30Boi xpomarorpadguu Ha
xononke C18 (cmech Boma/ACN ¢ 0,1% TFA). O6benuHenHble TpeOyemble GppakLuu 3aTeM
pacnpenensiin Mexay DCM:IPA 4:1 u HaceimenHbiM NaHCOs (1%). OObennHeHHBIE
opranuveckue ciou cyumnu Hajg NaxSOs, GuiabTpoBaiu U KOHIEHTPHPOBAIU C MOJy4YEHUEM
6-(3-amuHo-2-x510p-6-pTOopdhenokcu)-5-prop-3-mermnxunazonui-4(3H)-ona  (206,1  wr;
93%). MC (XUA/L, m/z) coctaBisier 338,1; 340,1 (M+H).

IpomexyTounoe coennHenue P30
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6-((3-Amuno-2.6-nudropdesnn)amMuao)-3.5-numerninxudazoauH-4(3H)-ou

Cramus 1: nonyuenue au-mpem-o0ytua-(3-opom-2.4-nudropdennn)nukapdbamara. 3-

bpom-2,4-nudropanmnmme (375 wmr; 1,80 MMoib) mnepemMelmmuMBaid  TPU  TEMIIEpaType
OKpy’KaroIel cpensl ¢ nu-mpem-OytungukapOonatom (826 wr; 3,79 mmons) u DMAP
(44,1 wmr; 0,361 mmons) B THF (9,014 mu) B Teuenue 48 uacoB. PeakIMOHHYIO CMecChb

pa3daBIsLIA STUJIAIETATOM U TpPOMbIBAIM HachleHHbIM BogHbIM NH4Cl. OObenuneHHBIE
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OpPTaHUYECKUE CIIOM CYIIWIM Haja CyJbhaToM MarHusi, (puiIbTpOBaJd M KOHLEHTPHUPOBAIIH.
ITpoxyKT NCTIONB30BAIM HETIOCPEACTBEHHO HA CEAyIolIel cTaauu 0e3 OYUCTKH.

Cranus 2: nonydenue mpem-0ytun-(3-6pom-2.4-nudropdenun)kapbamara. {u-mpem-

Oytuin-(3-6pom-2,4-nudpropdenmn)gukapdbamar (735 mr; 1,80 mmons) pacrBopsiiin B MeOH
(6,0 mu) u nobapmsiu kapobonat kamus (113 Mk, 1,98 MMONB) M PEaKLIMOHHYIO CMEChH
HarpeBaimu a0 65°C B teueHue | uaca. PeakIMOHHYIO CMeCh OXJIXKAAd 0 TeMIIepaTyphbl
OKpY’KaroIer cpenbl U 3aTeM (UIBTPOBAIH Yepe3 HAOMBKY W3 LEUTa U KOHLIEHTPUPOBAJIH.
HeounimeHHoe BeLIECTBO OYMINAIHN MOCPENCTBOM HOpMaJbHO-(pa3oBol xpomarorpaduu (O-
20% rexcanbl/EtOAc) ¢ monyuennem mpem-0ytun-(3-0pom-2,4-nudropdenmn)kapbamara B
Buze Oesoro TBepaoro Bemectsa (447 mr; 81% 3a 2 cranum).

Cranus 3: HOJIVUEHHE 6-((3-amuno-2.6-nudropdermwn)aMuao)-3.5-

anMeTixuHasonuH-4(3H)-ona.  6-AmMuHo-3,5-ngumermnxunaszomua-4(3H)-on (50  wr;

0,26 mmomnb), mpem-0yTun-(3-6pom-2,4-mudpropdpernn)kapdbamar (81 wmr; 0,26 Mmoib),
kapOonat nesus (172 mr; 0,53 mmons), Pda(dba)s (24 mr; 0,026 mmons) u Xantphos (38 mr;
0,066 mMmonb) pacTBopsuid B TOJdyoJde (2,6 mi) u 3arem HarpeBanmu 10 110°C B TeueHue
24 4yacoB. PeakUMOHHYI0 CMeCh OXJaXAalud A0 TEMIIEpaTypbl OKPYKAIOIIEH Cpeasl,
(UIBTPOBAIM Yepe3 LIeTUT, KOHLEHTPHUPOBAIN U 3aTeM BoccTaHaBmuBain B cvecu DCM/TFA
1:1 (5 mu). PeakunoHHy10 cMeCh MepeMEeLINBaU MIPH TEMIIEpaType OKpY Karolluel cpensl B
TedeHue 15 muHyT. JleTyune BelecTBa yAassiM MOA BAaKyyMOM U HEOUHINEHHBIH MPOAYKT
OYMILAIN TOCPEACTBOM obOpatieHHo-(ha3oBoit xpomarorpaduu (cmecy 0-30% MeCN/H>O,
0,1% TFA). ITonyuennsiii npoaykt pasdasisan DCM, npoMbiBaiu HACBIIEHHBIM BOIHBIM
NaHCO; u koHUeHTpupoBajau ¢ mnonydeHueM 6-((3-amuHo-2,6-nudropdenmn)amuno)-3,5-
mumetrixuHazonuH-4(3H)-ona (32 mr; 38%). MC (XHUA/L, m/z) coctanser 317,1 (M+H).

IIpomesxyTounoe coennHenue P31

6-Amun0-3-metwinupuno| 3,.2-d lnupumunuu-4(3H)-ou

Cramusi 1. 6-xyop-3-merwanupuno|3.2-dJmupumunun-4(3H)-on. B pacteop 6-

xyoprupuao| 3,2-d|mupumunus-4(3H)-ona (100 mr; 0,551 mmone) u ionmetana (44 mxir; 0,71
mMmoib) B N, N-mumermnpopmamune (1,1 mu) noGasmsanmm kapOonar kammst (114 wr
0,826 MMoNb) M mepeMelMBaId IPH KOMHATHOH TeMmIeparype B TedeHHe 16 9acos.

PeakuinoHHYI0 CMeCh 3aTeM paclpenessuid MeXAy STUIALEeTaTOM U BOJAON U OpraHHYeCKHM
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cioit mpombiBaiu paccosioM (1x), cymmmm Hax NaxSQ4, GUABTPOBANIU U KOHIICHTPHUPOBAJIH.
ITonydeHHBII OCTATOK 3aTE€M OUHUIIAIN MTOCPEACTBOM XpoMaTtorpadun Ha cunukarene (5-95%
EtOAc/DCM) ¢ nonydenuem 6-xiaop-3-metunnupunol3,2-d|nupumunus-4(3H)-ona (67 wmr;
Beixox 62 %). MC (XUA/], m/z) coctasnsier 196,1 (M+H).

Cramusa 2: 6-((4-merokcubensmn)amMuuo)-3-meruanupuno| 3.2-d jmupumumnu-4(3H)-

oH. PactBop 6-x5op-3-merunmnupuno|3,2-d jnupumuann-4(3H)-ona (25 mr; 0,128 mmons), (4-
mertokcudpenmn)meranamuHa (33 wmxi; 0,25 Mmonb) W ocHoBaHusi XyHura (33 MK
0,19 mmonb) B DMSO (426 mki) marpeBanmu npu 90°C B Teuenune 48 yacoB. PeakimoHHYIO
CMECh OXJIKIAIM IO TeMIIEpaTyphbl OKpyKarowmel cpensl u pacnpenensiin mexay DCM u
BonOM. OpraHuveckuii ciol nmpomeiBain paccosioM (1x), cymumm Hax NaxSOs, GpunsTpoBanu
U KOHIEHTpUpoBaJH. I[TONy4eHHBI OCTAaTOK OYMINAIN IOCPENCTBOM Xpomarorpadum Ha
cunukarene (cmech 1-10% MeOH/DCM, 1% NH4OH) ¢ monyuenuem HeouuieHHOTO 6-((4-
METOKCUOEH3MT)aMUHO)-3-MeTrnnupunol| 3,2-dmupumunns-4(3H)-ona (25 wmr; Beixox 66%).
MC (XUA/, m/z) cocrasmsier 297,1 (M+H).

Cramgusa 3: 6-amuno-3-merunnupunol3,2-djnupumunnu-4(3H)-ou. HeounimeHnnslii 6-

((4-metokcubensmn)amMuHo)-3-metuamupuno| 3,2-djmupumunna-4(3H)-on (25 wr; 0,084
MMOJIb) nepemernuBany B TFA (422 mxi) u nuxnopmerane (422 MKI1) B TeueHHE 3 4acoB MPH
TEMIIEpPAType OKpyXKawlled cpenapl. PeaklMOHHYyHO CMechb 3aTeM KOHLEHTPHUPOBAJIH,
pactBopsiiu B TFA (422 Mku1) 1 3aTeM HarpeBaju B repMeTHdHoM cocyae npu 60°C B TeueHue
3 cyTOK. PeaklIMOHHYIO CMECh 3aTeéM KOHLEHTPUPOBAJIN U PacTBOPsIN B 1 M MeTaHona u 1 mn
DCM wu 3arem mnpomyckanu dYepe3 OukapOOHaTHbIH aHWMOHUT. @uubTpar 3areMm
KOHIIEHTPUPOBAJIN M OYHINAIHM MOCPEACTBOM xpoMarTorpaduu Ha cunukarene (cmech 1-15%
MeOH/DCM, 1% NH4OH) ¢ mnonydeHuem 6-amMuHO-3-meruianupuao|3,2-d|nupumunns-
4(3H)-ona (7,0 wmr; Beixox 47%). MC (XUA/L, m/z) coctasnsier 177,1 (M+H).

IIpomexyTouHnoe coennnenue P32

N F
i’
N rd
_ \VK\Q\OQ\” Boc
o Cl

mpem-bytun-(2-xuop-3-((3.5-numermin-4-okco-3,4- INruapox uHA30JIUH-6- 11 )OKCH )-4-

dropdennn)kapbamar

Cramus  1:  noayuye”ue mpem-0ytii-(mpem-0ytTokcukapoonmnn)(2-xyop-3-((3.5-

AMMETUII-4-0KCO-3 4-IUTUIPOXMHA30INH-0-11)OKeH )-4-dbTopdernn)kapbamara. 6-(3-AMUHO-

2-xnop-6-propphenokcn)-3,5-aumermnxunazonun-4(3H)-on (1,5 r; 4,5 MMonp) pacTBOpsiH B
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THF (22 mn), 3aTem oOpabaTeiBanu au-mpem-oytunaukapobonarom (2,2 r; 9,9 mmons) u N,N-
IUMeTHInupuanH-4-aMmuaoM (55 mr; 0,45 mmors). Peakunonnyto cmech Harpesanu 10 45°C B
TeueHue 12 4yacoB. PeakLMOHHYX0 CME€Ch KOHLUEHTPUPOBAIM U OUMINAIM IMOCPEACTBOM
KOJIOHOYHOH Xpomarorpadun Ha cuimmkarene (0-20% DCM/EtOAc) ¢ nonyuenuem mpem-
Oytun-(mpem-0ytokcukapoonmn)(2-xnop-3-((3,5-aumernin-4-okco-3,4-AUruIpOX NHA3OJINH-
6-un)okcu )-4-propdenmn)kapdamara (2 r; 83%) B Bume Oenoro TBepaoro Bemectsa. AMP
(400 MI', (CDs)2S0) 6 8.28 (s, 1H), 7.55-7.54 (d, 1H), 7.53 (s, 1H), 7.47-7.41 (d, 1H), 6.86-
6.78 (d, 1H), 3.46 (s, 3H), 2.92 (s, 3H), 1.36 (s, 18H); MC (XUA/L, m/z) coctaBnsier 534,2,
536,2 (M+H).

Cranus 2: OJYYEHUE mpem-oyTui-(2-xj0p-3-((3.5-numernn-4-okco-3.4-

AUTUIPOXHHA30INH-0-1I1)oKeHn )-4-hropdennn)kapbamara. mpem-bytun-(mpem-

OyTokcukapOoHmn)(2-xmop-3-((3,5-numerun-4-okco-3,4-TUruIpOX UHA30IUH-0-1JT)OKCH )-4 -
dropdpenmwn)kapbamar (2 r; 3,7 mmonb) pactBopsuti B MeOH (19 mu) u obpabarbiBanu
kapOonatom kamust (0,62 r; 4,5 mMmonb), 3atem HarpeBanmu 10 60°C B TeueHue 12 4acos.
PeakinoHHYI0 CMeCh OXJIXKAAIH A0 TEMIIEPAaTypPhl OKPY’KArOIeH Cpenbl, BIMBAIN B BOLY,
NOJBEPTralii BO3AEHCTBUIO YIbTpa3Byka M (uibrpoBanu. IlomydeHHBIE TBEpAbIE BELIECTBA
OUHIIAJTN TIOCPECTBOM KOJIOHOYHOM Xpomarorpaduu Ha cumkarese (0-50% DCM/aneton) ¢
NOJIyYeHUEM mpem-0yTun-(2-xnop-3-((3,5-numernn-4-okco-3,4-TUruapox vHa30JIUH-6-
un)okch)-4-propdenun)kapdbamata (1,5 r; 98%) B Buge 6enoro Teepaoro semectsa. 'H SIMP
(400 MI'1, (CD3)2S0) 6 8.89 (s, 1H), 8.27 (s, 1H), 7.53-7.40 (m, 3H), 6.97-6.92 (d, 1H), 3.46
(s, 3H), 2.91 (s, 3H), 1.45 (s, 9H); MC (XUA/L, m/z) cocraBiusier 434,1; 436,1 (M+H).

IIpomesxyTounoe coennnenue P33

N F
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mpem-bytun-(2-xu0p-3-((5-x10p-3-MeTi-4-0kc0-3 . 4- IMrH AP OXMHA3OJIUH-6-1J1)-

okcn)-4-dropdenmn)kapbamar

Cramus 1: nonyuenue mpem-oytun-(mpem-6yTokcukapOoami)(2-xaop-3-((5-xaop-3-

MeTHJI-4-0KC0-3,4-NTUTHAPOX UHA3OIHH-0-1J1)okcn )-4-pTopdennn)kapbamaTa. 6-(3-AmMuHO-2-

xJI0p-6-pTopdenokcn)-S-xnop-3-merminxunazoianH-4(3H)-oH (1,5 1; 4,2 MMOJIB) pacTBOPSLIH B
THF (21 mn) u obpabareBanu nu-mpem-Oytunnukapoonarom (2,0 r; 9,3 mmons) u N,N-
muMeTmmupuana-4-amuaom (52 wr; 0,43 mmonb), 3atem HarpeBanu no 45°C B TedeHue

12 4acoB. PeakuMOHHYI0 CMECh OXJIAXKAAAW OO0 TEMIEPATypbl OKPYKAKOIIEH Cpenbl,
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KOHLICHTPUPOBAJIM U OYHIIAJIH OCPEICTBOM KOJOHOYHOM Xpomarorpadun Ha cuukaresne (0-
20% DCM/EtOAc) ¢ monyueHHEM NPOMEXYTOUYHOIO COENUHEHUs mpem-0yTun-(mpem-
OyTokcukapOoHu)(2-xnop-3-((5-xmop-3-meTun-4-okco-3,4- AU uIPOX UHAZOINH-6-HIT)OKCH )-
4-propdenun)kapbamata (2 r; 85%) B Buze Genoro Teepaoro semectsa. 'H SIMP (400 MI'w,
(CDs3):S0) 6 8.36 (s, 1H), 7.62-7.54 (m, 3H), 7.02-6.96 (d, 1H), 3.46 (s, 3H), 1.36 (s, 18H);
MC (XUAJ, m/z) cocrapnsieT 554,2; 556,2 (M+H).

Cramus  2:  noaydyeHue  mpem-0ytuia-(2-xjop-3-((5-xjop-3-metuia-4-okco-3.4-

AMTUIPOXHHA30IUH-0-1I1)oKCH )-4-dhropdenmn)kapbamara. mpem-bytun-(mpem-

OyTokcukapOorm )(2-x50p-3-((5-x50p-3-MeTHI-4-0KCO-3,4-TUTHIPOX UHAZOJINH-O-HJT)OKCH )-
4-propdenmn)kapdbamar (2 r; 3,6 Mmmonb) pactBopsiii B MeOH (18 mu) u obpabatsiBanu
kapOonatom kamust (0,60 r; 4,3 Mmonb), 3arem HarpeBanmu 10 60°C B TeueHue 12 yacos.
PeakunoHHYI0 CMeCh OXJIXAAJIH A0 TEMIIEPaTypbl OKPY’KaroIlell Cpenbl, BIUBAIH B BOAY,
MOJBEPTaIN BO3ACHCTBHIO YIBTPa3ByKa U (PUIBTPOBAIH U TMOJYYEHHbIE TBEpPAbIE BEIECTBA
OUYHIIAJTN TIOCPEICTBOM KOJIOHOYHOH Xpomarorpaduu Ha cuukarene (0-50% DCM/anetoH) ¢
nojydeHuemM  mpem-0yTuin-(2-xmnop-3-((5-xnop-3-meTun-4-okco-3,4-AUruApOXMHA30IUH-0-
un)okcu)-4-propdenun)kapdbamata (1,6 r; 100%) B Buzae Henoro Teepaoro semectsa. 'H AMP
(400 MI', (CDs)2S0) 6 8.92 (s, 1H), 8.35 (s, 1H), 7.59-7.53 (m, 2H), 7.49-7.43 (t, 1H), 7.15-
7.11 (m, 1H), 3.46 (s, 3H), 1.46 (s, 9H); MC (XA, m/z) cocraBusier 454,2; 456,2 (M+H).

IIpome:xxyTouHoe coennneHue P34

N F
[
/N“/\Q\O:Q\H,Boc
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mpem-bytun-(2-xnop-4-drop-3-((5-drop-3-MeTnin-4-okco-3 . 4-TUrnAPOX UHAZOIUH-O -

un)okcu )berun)kapdamar

Cramus 1: nonyuenue mpem-oytun-(mpem-6yroxkcukapboumin)(2-xaop-4-3-((5-dbrop-

3-MeTni-4-0kco-3.4- IMTUAPOX MHA3OIUH-0-11 )okcn )heHun)kapbamara. 6-(3-AMuHO-2-XJI0p-

6-pTopdenokcn)-5-¢prop-3-mermnxunazomn-4(3H)-on (1,5 r; 4,4 mmons) pactBopstiu B THF
(22 mm) u obpabareBanu nu-mpem-oytungukapobonatom (2,1 r; 9,8 mmons) m N,N-
muMeTmnupuana-4-amuaom (54 wmr; 0,44 mmonb), 3atemM HarpeBanu a0 45°C B TedeHue
12 yacoB. PeakMOHHYIO CMECh KOHLEHTPUPOBAIU U OYMINAIN MOCPEACTBOM KOJIOHOYHOU
xpomarorpadpun Ha cuukarene (0-20% DCM/EtOAc) ¢ nonyuenunem mpem-0ytun-(mpem-
OyTokcukapOoHmI)(2-x5op-4-3-((5-pTop-3-MeTnin-4-okco-3,4- AUruaPOX HHA3OJTUH-O-1T )-

okcu)denun)kapbamata (1,8 r; 75%) B Bune 6enoro Teepaoro semectsa. 'H SIMP (400 MI'w,
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(CDs):S0) 6 8.34 (s, 1H), 7.57-7.53 (d, 2H), 7.49-7.46 (m, 1H), 7.23-7.17 (t, 1H), 3.45 (s, 3H),
1.35 (s, 18H); MC (XUAJ, m/z) cocrasnsier 538,1; 540,1 (M+H).
Cramus 2: noayuenue mpem-0ytun-(2-xyuop-4-dbrop-3-((5-brop-3-metnn-4-okco-3.4-

IUTHAPOXUHA3OIUH-0-un)okcH )b enun)kapbamara. mpem-bytun-(mpem-0yTokcukapOOHM)-

(2-x710p-4-3-((5-pTop-3-MeTun-4-okco-3,4-AUruAPOX UHA3OJIUH-0- T )OKCH ) (peHIIT )KapOamaT

(1,8 1; 3,35 mmounb) pactBopsii B MeOH (16,7 mi) u obpabateiBanu kapbonarom kajwus (0,55
r; 4,02 MMOJIb) U pEaKIIMOHHYIO cMech HarpeBain 10 60°C B Teuenue 12 yacos. PeakinoHHY0O
CMECh OXJIAXKJIAIH A0 TEMIIEPaTypbl OKPY’KArOLIeW CpPedbl, BJWUBAIA B BOLY, NOIABEPrajH
BO3JICHCTBHUIO YJIBTPa3BYKa U (PIIBTPOBAIM M IOJYYSHHbIE TBEPIbIC BEINECTBA OUWINAIH
MOCPENCTBOM KOJIOHOYHOUM xpomarorpaduu Ha cunukareie (0-50% DCM/aueroH) c¢
MOJy4YEeHUEM mpem-0yTun-(2-xnop-4-prop-3-((5-pTop-3-mernn-4-okco-3,4-
IUTUAPOXHHA30IUH-0-1n)okcn )permn)kapdamata (1,16 r; 80%) B BUme Oenmoro TBepAOro
semecTsa. 'H IMP (400 MI', (CD3),SO) & 8.92 (s, 1H), 8.33 (s, 1H), 7.56-7.51 (m 1H), 7.48-
7.41 (m, 2H), 7.31-7.25 (t, 1H), 3.46 (s, 3H), 1.45 (s, 9H); MC (XUA/, m/z) coctaBnsieT 438,1;
440,1.
Cunre3 coennnenuii no llpumepam

IIpumep 1

( KJ\ \\/,
. Q '"OMe

(R)-N-(2-Xg10p-3-((3.5-mumMetiii-4-okco-3 . 4-TUruApOX UHA3OJI U H-6- 1 JaMUHO )-4-

dbropdennn)-3-MeTokCUIUPPOIUANH- 1 -cyabhoOHAMUIT

Cranus 1: monyuenue (R)-3-merokcunuppoauaui-1-cyaphonmmxaopuna. CycrneH3uro

1,44 wmmomp) u  N,N-

ruapoxiopuna  (R)-3-merokcunuppomupamna (198 wr;
aum3onpormmTUIaMuHa (376 ki, 2,16 mmonp) nepememuBain B DCM (6 mi) mpu
TEMIIEPaType OKPYIKArOIeH Cpenbl A0 TeX IMOp, MOKa CMECh MOJHOCTHIO HE PacTBOPHIIACH.
Peaknuonnyro cmech oxnaxkaanu 1o 0°C u obpabareBanu cynbdoHmxmopunom (349 Mk,
4,32 mmonb). Oxnaknaromyo 0aHo ynaasum yepe3 30 MUHYT U CMECh MEPEeMEITUBAIU TTPH
TEMIIEpaType OKpY’KaroIuel cpenbl B TeueHHe 16 dacoB. PeakIMOHHYIO cMmech pa30aBisuin
nonojgHUTeNbHBIM KomdecTBoM DCM u mpomseiBaiu 1,0 M HCI (1%). Opranndeckuii cioit
oTAeIsUH, Cymmiu Hax 6e3BoaHbIM NazSO4, GUIBTPOBAIH M KOHLIEHTPUPOBAJIH C IIOTYYEHUEM

HeounieHHoro (R)-3-meTokcunuppomans-1-cynsponunxiopuna (212 mr; 74%), KOTOpBIi

HCIIOJB30BAJIM KaK €CTb Ha cne):[y}omeﬁ CTaauu.
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Cranus 2: HOJIVUEHUE (R)-N-(2-x10p-3-((3,5-numetnn-4-okco-3.4-

IUTAAPOXUHAZOJIUH-60-11)aMUHO )-4-dTopdeHnn)-3-METOKCUTTUPPOIUANUH- 1 -cyaph oHaMuaA.

PactBop 6-((3-amuHO-2-x710p-6-pTOpheHnT)aMruH0)-3,5-numeTrnxunazonuH-4(3H)-ona (50
mr; 0,15 mmonp) u (R)-3-meroxcunupponuans-1-cynbdonunxmopuna (212 mr; 1,0 mmons) B
nupuauHe (0,8 mi) repmerusupoBanu u HarpeBanu mnpu 65°C B TeueHue 16 dacos.
PeaknoHHYI0 CMECh OXJIAKAAIHN IO TEMIIEPATYPbl OKPY KAIOIIEH Cpeibl M KOHLIEHTPUPOBAJIH.
HeounineHHbI NPOAYKT OYHMINAIHM IOCPEACTBOM oOOparieHHO-(a30Boi xpomarorpaduu
(cmech 5-95% ACN/Bona ¢ 0,1% TFA). TpeOyemsbie ¢pakunn 0ObeAMHSIN U PACTIPENEISLIIH
meskny cmecbto DCM:IPA 4:1 u HaceimerHbsiM BOgHbIM NaHCOs3 (1x). Opranudeckuii o
otaessuy, cymuian Han Oe3BomgHbM NaxSOs, GunbTpoBanu u KOHUEHTpHPOBAIH. BemecTso
JOTOJHUTEIBHO OYMINAIN MOCPEICTBOM KOJIOHOYHOH xpomarorpaduu Ha cunmkarene (50-
100%  EtOAc/rekcan) ¢  moaydeHueMm  (R)-N-(2-xmop-3-((3,5-gumernn-4-okco-3,4-
IUTUAPOXHHA30IUH-0-1I1)aMUHO )-4-PTopPeHnIT)-3 -METOKCHITUP POIHINH- | -CyTbpoHaMuI 12
(40 mr; 54%) B Bune Genoro TBepaoro semectsa. 'H AMP (400 MI'u, CDCI3) § 7.92 (s, 1H),
7.44-7.39 (m, 2H), 7.08-7.02 (m, 2H), 6.88 (s, 1H), 5.57 (s, 1H), 3.96-3.92 (m, 1H), 3.54 (s,
3H), 3.50-3.41 (m, 4H), 3.25 (s, 3H), 2.96 (s, 3H), 2.09-2.03 (m, 1H), 1.99-1.90 (m, 1H). MC
(XUAL, m/z) cocrasmsier 496,1 (M+H).

IIpumep 2
/N F
L R
- N NN
o o M ¢ H |
TFA
Tpudropauerar N-(2-x510p-3-((3.5-mumeTni-4-okco-3.4- TMru AP OX UHA3OJIUH-O -

un)amMuHo)-4-bropdenmn)-(N->3tun-N-metun )-cyabhaMuna

PactBop 6-((3-amuHO-2-xJ10p-6-PpTOpDHEHMIT)aMHIHO)-5-XJIOP-3-METHIIX UHA3OJIHH-
4(3H)-ona (35 mr; 0,10 mmonb) 1 N-3Trn-N-meruncynbdpamonnxiopuaa (47 mr; 0,30 Mmob)
B nupuaune (0,50 mur) repmerusmpoBanmu u HarpeBanu mnpu 70°C B Teuenume 18 dacos.
PeakunoHHYI0 CMeCh OXJIaXIaIu A0 TEMIIEPaTypbl OKpykarowmei cpensl, pazdasmsan DCM
(15 mn) u mpombBamu 10% BomabeM CuSOs. DCM skcrpakt cymumn Hax MgSO,
($unbTpOBaNM U KOHLEHTPHPOBAIH U OCTATOK OYMIIAIU MOCPEACTBOM OOpareHHO-(a30Boi
xpomatorpadun (cmech 5-95% ACN/Boga ¢ 0,1% TFA) ¢ nony4yerunem tpudropaunerara N-(2-
xj0p-3-((3,5-numeTnin-4-0kco-3,4- TUru AP OX HHA3O0IHH-6-11J1)aMIHO )-4-pTopd enrn)-(N-3Tw-

N-metun)-cyabdamuna (22 mr; 48%). 'H SIMP (400 MI'u, CDCls) § 8.67 (s, 1H), 7.65 (d, 1H),
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7.56-7.52 (m, 1H), 7.17 (t, 1H), 7.01-6.98 (m, 1H), 6.75 (s, 1H), 6.55 (s, 1H), 3.69 (s, 3H), 3.31-
3.26 (m, 2H), 2.87 (s, 3H), 1.15 (t, 1H). MC (XHUA[J, m/z) cocraBnset 474,1 (M+H).
IIpumep 3

/N F
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N-(2-Xnop-3-((5-x10p-3-MeTHI-4-0KkC0-3 . 4- AIUTHAPOX UHAZOJIUH-O- 11 ) aMUHO )-4-

dropdennn)-(N N-numern)-cyiabhamMun

PactBop 6-((3-amuHO-2-xJ10p-6-PpTOpDHEeHNIT)aMIHO )-5-XJIOP-3-METHIIX UHA3OJIHH-
4(3H)-ona (30 wmr; 0,08494 mmonb) u gumetmicynbpamonxiopuna (120 mr; 0,8494 mmonb)
B mupuanHe (0,8 mu) Harpesamm mpu 70°C B TeueHne 24 4acoB B T€PMETUYHOM COCYIE.
PeakunoHHYI0 CMeCh OXJXAaNH [0 TEeMIEpaTypbl OKpYKAroLIeW cpensl, pa3OaBisuin
sTuaneraToM u npombiBanu 10% numonHON Kucmotol (3x50 M) u paccosmom (1x25 wmu),
cymmin Han Oe3BomHbiM NaxSQi, ¢unbTpoBanmu M KOHUEHTpUpoBaId. OCTaTOK OYMIIAIH
MOCPENCTBOM KOJIOHOUHOH Xxpomarorpaduu Ha cummkareiae (DCM/EtOAc) ¢ mocnenyrotmei
OUYHCTKOHN MOCpencTBoM obparieHHo-pa3oBoil xpomartorpadguu (cmecy Bona/ACN ¢ 0,1%
TFA). TpeOyembie ¢pakiun oObenuHsAIN U pactpenensin Mexny cmecbto DCM:IPA 4:1 u
HacbieHHbIM BoAHBIM NaHCOs (1x). Opranudeckuil cioil OTAENsUIM, CYLIMJIA Haj
6e3BoaHbIM NaxSO4, GUIBTpOBAIN U KOHLEHTPUPOBAIH ¢ oiydeHueM N-(2-xiop-3-((5-xmnop-
3-MeTHI-4-0KC0-3,4-TUruAPOXMHA3OIHH-0-11)aMUHO )-4-propdernn)-(N,N-aumern)-
cynbpamuna (13,6 mr; 35%) B Buze KeNITOBATOrO TBEpAOro Bemectsa. H AMP (400 MI'w,
(CD3)2S0O): 6 9.47 (s, 1H), 8.21 (s, 1H), 7.76 (s, 1H), 7.53-7.33 (m, 3H), 6.78-6.72 (m, 1H),
3.44 (s, 3H), 2.73 (s, 6H); MC (XUAJ, m/z) cocrasnsier 460,1; 462,1 (M+H).

IIpumep 4

/N F
r 0, .0
/N N N/S\N/\
O F H Cl H |

N-(2-Xnop-4-drop-3-((5-drop-3-meTmi-4-0kco-3 ,.4- IMr AP OXMHA3ZOJIUH-6-1J1)-

amuHo)dernnn )-(N-3tmi-N-metmn)-cyiabhamMun

PactBop 6-((3-amuHO-2-x110p-6-PpTOpDHEHNIT)aMHIHO)-5-XJIOP-3-METUITX UHA3OJIHH-
4(3H)-oHa (28 mr; 0,0832 mmonb) u sTH(MeTu)cyiabdamomxiopuaa (106 mr; 0,673 Mmmonb)
B upuanse (0,8 mur) Harpesamu npu 70°C B TedeHue 24 4acoB B IepMETHYHOM COCYIE.

PeakioHHYI0 CMeCh OXJAXJald [0 TEMIEPaTypbl OKpy:Karolueil cpensl, pa3daBisIn



242

sTunaneraToM u npombiBaiu 10% numonHON KucaoTol (3%50 M) u paccomom (1x25 ),
cymmuin Han Oe3BomHbIM NaxSQi, ¢unbTpoBanmu M KOHUEHTpUpOBaIU. OCTATOK OUYMIIAIH
MOCPEICTBOM KOJIOHOUHOM xpomarorpaduu Ha cuukareie (DCM/EtOAc) ¢ mocnenyromei
OYHCTKOHN mocpeacTBoM oOpaineHHO-(a3oBoii xpomarorpaduu (cmecy Boga/ACN ¢ 0,1%
TFA). TpeOyemsle ¢pakuun oObeauHsIM U pacnpenesum Mexay cmecsto DCM:IPA 4:1 u
HacbieHHbIM BOAHbBIM NaHCOs3 (1x). Opranudeckuii Cjoi OTHENSUIM, CYLIMJIA Ha
0e3BonHbIM NaxSO4, punbTpoBaIN U KOHLUEHTPUPOBAIH ¢ monydyeHueM N-(2-xyiop-4-drop-3-
((5-¢Top-3-meTmin-4-okco-3,4-AUrUAPOXMHAZOIUH-0-111)aMUHO ) heH I )-(N-3Tri-N-MeTrn)-
cyneamuna (28 mr; 74%) B BUAE XKEATOBATOro TBepAoro semectsa. 'H SAMP (400 MIy,
(CD3)2S0) 6 9.33 (s, 1H), 8.15 (s, 1H), 8.02 (s, 1H), 7.39-7.24 (m, 3H), 7.01-6.93 (1, 1H), 3.41
(s,3H), 3.13-3.06 (m, 2H), 2.72 (s, 3H), 1.02-0.98 (t, 3H); MC (XUA/, m/z) coctaBsieT 458,1;
460,1 (M+H).
IIpumep S

S
D"'OMe

(R)-N-(2-Xsiop-4-dbrop-3-((5-dTop-3-MeTua-4-okco-3.4-TUruAPOX UHAZOJIUH-60-1J1)-

aMuHO)dEeHN )-3-METOKCUTTUPPOIUANUH- | -CYabhOHAMUT

PactBop 6-((3-amuHO0-2-x110p-6-PpTOpPEeHNT)aMUHO)-5-HTOP-3-METUIXUHAOJINH-
4(3H)-ona (70 mr; 0,21 mmonb) u (R)-3-mMeToxkcunuppoauaus- 1 -cynbponmixaopuna (166 mr;
0,83 mmonb) B mupuauHe (2 MII) TepMeTH3MpPOBaIM U HarpeBanu mpu 65°C B TeueHue
16 wyacoB. PeakuMOHHYIO CMeCh OXJaXJaldu IO TEMIIEpaTypbl OKpPY’KaKOLIeH Cpeabl U
KOHLIGHTPUPOBAIM. HEOUYHMINEeHHBII MPOAYKT OYHWINAIM TOCPEACTBOM  KOJOHOYHOM
xpomarorpadpun Ha cuukarene (30-100% EtOAc/rekcan) ¢ monyuyenneM (R)-N-(2-xmop-3-
((3,5-mumetnin-4-okco-3,4-AUruAPOX UHA3OIHH-0- T )aMHHO )-4-pTopdermn )-(N-uzonpomnui-
N-metun)-cyasdamuna (68 mr; 65%). 'H SIMP (400 MI'u, CDCls) § 7.89 (s, 1H), 7.54-7.51
(m, 1H), 7.40-7.38 (dd, 1H), 7.14-7.09 (t, 1H), 7.06-6.99 (m, 1H), 6.90 (s, 1H), 5.91 (s, 1H),
3.96-3.93 (m, 1H), 3.57 (s, 3H), 3.52-3.41 (m, 4H), 3.25 (s, 3H), 2.12-2.05 (m, 1H), 2.00-1.91
(m, 1H). MC (XHUA/, m/z) coctasnser 500,1 (M+H).

IIpumep 6

ettt
> Q '"OMe



243

(R)-N-(2-Xop-4-dbrop-3-((5-x110p-3-MeTui1-4-0KCc0-3 . 4-TUTrH AP OX UHAZOJIUH-0-1J1 )-

aMuHO)PEHN )-3-METOKCUTUPPOJUANUH- | -CYabhOHAMUIT

PactBop 6-((3-amuHO-2-x110p-6-PpTOPHEHNIT)aMHIHO)-5-XJI0pP-3-METUIIX UHA30JIHH-
4(3H)-ona (70 mr; 0,20 mmonb) u (R)-3-meTokcunuppoauaus- 1 -cynbponmnxaopuna (158 mr;
0,79 mMMmonp) B mupuauHe (2 M) repMeTH3MpoOBaNM M HarpeBanu npu 65°C B TeueHue
60 yacoB. PeaklMOHHYIO CMECh OXJIAKIAIU IO TEeMIIepaTypbl OKpYy Karollell cpenbl
KOHLIGHTPUPOBAIM. HEOUYHMINEeHHBII MPOAYKT OYHWINAIM TOCPEACTBOM  KOJOHOYHOM
xpomarorpadpuu Ha cunmkarene (30-100% EtOAc/rexcan) ¢ monyuenuneM (R)-N-(2-xmop-4-
¢dTop-3-((5-x10p-3-MeTnnI-4-0KC0-3,4-TUTUAPOX UHABOIMH-6-1T)aMHHO ) peHMT )-3 -
METOKCHIUPPOJIUAUH-1-cynbponamuna (59 mr; 58%). 'H SIMP (400 MI'u, CDCIs) § 7.91 (s,
1H), 7.58-7.54 (m, 1H), 7.50-7.48 (d, 1H), 7.15-7.11 (t, 1H), 6.97-6.94 (m, 1H), 6.91 (s, 1H),
6.44 (s, 1H), 3.96-3.93 (m, 1H), 3.56 (s, 3H), 3.52-3.41 (m, 4H), 3.25 (s, 3H), 2.11-2.05 (m,
1H), 1.99-1.90 (m, 1H). MC (XHUA/L, m/z) coctaBusier 516,1 (M+H).

IIpumep 7
ff@ Q 8
TFA
TpudTropauerar N-(2-x50p-4-bTop-3-((5-bTop-3-meTnin-4-okco-3.4-

WUT'MJIPOXHUHA3ZOJINH-0-111)-aMUHO ) eHUI)TUPPOIUIUH- | -CyJIb(hOHAMMIA

PacTBop 6-((3-amuHO-2-x710p-6-PTOpDHEeHIIT)aMUHO)-5-PTOP-3-METHIX UHA3OJIUH-
4(3H)-oHa (150 mr; 0,45 mmonb) u nmuppouans-1-cynsponuxiaopuna (190 mr; 1,10 Mmosnb)
B nupuguHe (2,2 mi) repmermsupoBanu u HarpeBanu npu 70°C B TeueHue 18 wacos.
PeakunoHHYI0 CMeCh OXJIaXKIaIH O TEMIEepPaTypbl OKpyKarowmen cpeabl, pazdasisian DCM
(15 mn) u mpombBamn 10% BomabM CuSOs. DCM skcrpakt cymuman Hax MgSO,
KOHLIEHTPUPOBAIM U OCTATOK OYMIIAIH IOCPEACTBOM OOpameHHoO-(pa3oBol Xxpomarorpaduu
(5-95% ACN/Boma ¢ 0,1% TFA) ¢ nonyuenuem tpudroparnerara N-(2-xmaop-4-prop-3-((5-
¢dTop-3-MeTri-4-0kco-3,4-TUTHIPOX HTHA30JINH-6-1JT)aMUHO )b €HIIT) TUPPOTUANH- | -
cynbponamuna (161 mr; 77%). 'H SIMP (400 MI'u, CDCl3) & 8.32 (s, 1H), 7.56-7.53 (m, 1H),
7.49-7.46 (m, 1H), 7.15 (t, 1H), 7.09-7.03 (m, 1H), 6.75 (s, 1H), 5.98 (s, 1H), 3.64 (s, 3H), 3.37-
3.34 (m, 4H), 1.91-1.88 (m, 4H). MC (XUA/L, m/z) cocrauser 470,1 (M+H).

IIpumep 8
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“TFA

Tpudropauerar (R)-N-(3-((5-6pom-3-meTnin-4-0kco-3 . 4-TUTrUaAPOX UHA3OJIUH-0-

W1)aMUHO)-2-xJ10p-4-bTopdheHu)-3 -MeTOKCUIUPPOIUANH- | -cyibhoHaMuna

PactBop 6-((3-amuHO-2-x710p-0-PpTOpPEeHMIT)aMUHO)-5-0pOM-3 -METHITX NHA3OJIHH-
4(3H)-ona (35 wmr; 0,088 mmoub) u (R)-3-merokcunupponuaus- 1 -cynsponunxiopuna (44 wmr;
0,22 mmonb) B mupuaune (0,44 mut) repmerusupoBanu U HarpeBanu npu 70°C B TeueHue
18 wyacoB. PeakuMOHHYI0 CMeCh OXJI&XKAANW 10 TEMIEPATypbl OKPYKAIOIIEH Cpenbl,
pazbasysin DCM (15 min) u mpomsisamu 10% BomabiM CuSQO4. DCM 3KCTpaKT CyIIUIN HAM
MgSQO4, KOHLEHTPUPOBAIM U OCTATOK OUHWINAJH IOCPEACTBOM OOparieHHO-(a30BOH
xpomatorpadun (5-95% ACN/Bona ¢ 0,1% TFA) ¢ nony4denuem tpudropaunerara (R)-N-(3-
((5-6pom-3-meTnn-4-okco-3,4-TUrHaPOXUHA3OINH-6-1IT)aMUHO)-2-XJ10p-4-pTopdeHm)-3 -
METOKCHIUPPOJIUAUH-1-cynbonamuna (20 mr; 40%). 'H SIMP (400 MI'u, CDCIs) & 8.18 (s,
1H), 7.61-7.57 (m, 1H), 7.15 (t, 1H), 7.00-6.95 (m, 2H), 6.93 (s, 1H), 6.66 (s, 1H), 3.97-3.95
(m, 1H), 3.62 (s, 3H), 3.53-3.43 (m, 2H), 3.27 (s, 3H), 2.07-1.93 (m, 4H). MC (XUA], m/z)
coctasnsieT 560,0; 562,0 (M+H).

IIpumep 9

RJ@Q 0

TFA

Tpudrtopauerar  N-(2-xs0p-3-((5-xJ10p-3-MeTUI-4-0KCO-3 . 4-TUTUAPOXUHAZOJIUH-O -

win)aMuHo)-4-bropdenmn)-2-azadbunukiio|2.1.1]rekcas-2-cyiaphoHamMuaa

PactBop 6-((3-amuHO-2-xJ10p-6-PpTOpDHEHMIT)aMIHO )-5-XJIOP-3-METHITX UHA3OJIHH-
4(3H)-ona (30 mr; 0,085 Mmoub) u 2-a3abuumkio[2.1.1]rekcan-2-cynppornixiopuna (46 mr;
0,26 mmonb) B mupuaune (0,43 mu) repmerusupoBanu U HarpeBanu npu 70°C B TeueHue
18 wyacoB. PeakuMOHHYI0 CMeCh OXJI&XKAANW 10 TEMIEPAaTypbl OKPYKAOWIEH Cpenbl,
pazbasysin DCM (15 min) u mpomsiBaiu 10% BomabiM CuSQO4. DCM 3KCTpaKT CYIIUIN HAX
MgSO4, KOHLEHTPUPOBAIM ¥ OCTATOK OUMINANM IOCPEACTBOM oOOpareHHO-(a30BOkH
xpomatorpadun (5-95% ACN/Bona ¢ 0,1% TFA) ¢ nonyuennem tpudropanerara N-(2-xyop-
3-((5-xnop-3-metui-4-0kco-3,4- TUruAPOX MHAZOIHH-6-1J1)aMIHO )-4 - Topd eHm )-2-

azabunmko[2.1.1]rekcan-2-cynbponamuna (21 mr; 50%). 'H SAMP (400 MTI'u, CDCls) § 8.46



245
(s, 1H), 7.64-7.61 (m, 2H), 7.16 (t, 1H), 7.00-6.97 (m, 1H), 6.82 (s, 1H), 6.51 (s, 1H), 4.27-4.24
(m, 1H), 3.53 (s, 3H), 3.40 (s, 2H), 2.92-2.88 (m, 1H), 1.96-1.94 (m, 2H), 1.55-1.53 (m, 2H).
MC (XA, m/z) cocrapnsier 498,1 (M+H).
IIpumep 10

r j@\ \\/,
. Q ""OMe

(R)-N-(2-Xnop-3-((3.5-numermni-4-0kco-3 . 4-TUruap OX MUHA3OJUH-6-1J1 JOKCH )-4 -

dbropdennn)-3-MeTOKCUTUPPOIUANH- | -CcyabhOHAMUT

PactBop 6-(3-amuHO-2-xJ10p-0-pTOpdPeHokcn)-3,5-mumernnxuHazonna-4(3H)-oxna
(70 wmr; 0,21 mmons) u (R)-3-merokcunupponuaut-1-cynsdonmmxnopuna (167 mr; 0,84
MMOJIb) B MUpHAMHE (2 MIJI) TepMEeTH3HpPOBaIM U HarpeBann mnpu 65°C B TeueHue
60 yacoB. PeaklUMOHHYKO CMECh OXJAXKIAIU A0 TEMIIEPaTypbl OKPYXKaKOIIEel cpenbl M
KOHLIEHTPUPOBAIA. HeOUYMIeHHBII MPOAYKT OYHMINAIM MOCPEACTBOM  KOJOHOYHOM
xpomarorpadpun Ha cunmkarene (30-100% EtOAc/rekcan) ¢ nonyuernneM (R)-N-(2-xmop-3-
((3,5-numeTtnn-4-okco-3,4-TUrHIPOX UHA3OJIUH-0- 1T )OKCH )-4-pTopdernn)-3-
METOKCHIUPPOJIUIUH- 1 -cynbonamuna (55 mr; 53%). 'H SIMP (400 MI'u, CDCls) § 7.94 (s,
1H), 7.58-7.55 (m, 1H), 7.43 (d, 1H), 7.15-7.11 (t, 1H), 6.93-6.91 (m, 2H), 3.96-3.93 (m, 1H),
3.55 (s, 3H), 3.51-3.40 (m, 4H), 3.26 (s, 3H), 3.01 (s, 3H), 2.12-2.05 (m, 1H), 1.99-1.90 (m,
1H). MC (XUAJ, m/z) coctasnsier 497,1 (M+H).

Hpumep 11
VY\@ K;L 8
-TFA
Tpudropauerar N-(3-((5-6poM-3-MeTu-4-0kc0o-3 . 4-TUTUAPOX UHAZOJIUH-0-

Wi1)aMUHO)-2-xj10p-4-bropdbenmn) nuppoauaus- 1 -cyashoHaMuaa

PactBop 6-((3-amuHO-2-x110p-0-PTOpPEHMIT)aMUHO)-5-0pOM-3-METHITX NHA3OJIMH-
4(3H)-oHa (250 mr; 0,63 MMoIb) U TUppoOIUANH-1-cynppornnxiopuna (320 mr; 1,89 Mmonb)
B nupuguHe (3,1 mu) repmermsupoBanu U HarpeBanu npu 70°C B TeueHme 18 dacos.
PeakunoHHYI0 CMeCh OXJIaXIaIH A0 TEMIIEPaTypbl OKpykaromeil cpensl, paszdasmisan DCM
(15 mn) u mpombBamu 10% BomgabIM CuSOs. DCM skcrpakt cymuan Hax MgSOy,

KOHLIEHTPUPOBAJIN, U OCTATOK OYMILNAIN TOCPEACTBOM OOpalieHHO-(a30B0i xpomarorpadun
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(5-95% ACN/Boga ¢ 0,1% TFA) ¢ nonyuenuem tpudropauerara N-(3-((5-Opom-3-meTmin-4-
OKCO-3,4-IUTHAPOX UHA30JIUH-6-UJT)aMUHO)-2-XJ10p-4-hTOopPeHIIT ) TUPPOTHIUH- 1 -
cynbponamua (202 mr; 60%). 'H SIMP (400 MI'u, CDCl3) & 7.98 (s, 1H), 7.58-7.54 (m, 1H),
7.51-7.49 (m, 1H), 7.14 (t, 1H), 6.93-6.90 (m, 1H), 6.64 (s, 1H), 3.57 (s, 3H), 3.36-3.31 (m,
4H), 1.90-1.86 (m, 4H). MC (XHUA/, m/z) cocrasister 530,0; 532,0 (M+H).

Ipumep 12

rp@ 0

“TFA

Tpudropauerar  N-(2-xu0p-3-((5-xJ10p-3-MeTUI-4-0KCO-3 . 4-TUTUAPOXUHAZOJIUH-O-

wi)aMuHo)-4-dropdeswn)nuppoanaui- 1 -cyaphoHaMuna

PactBop 6-((3-amuHO-2-x110p-6-PpTOpDHEHNIT)aMIHO)-5-XJIOP-3-METHIIX UHA3OJIHH-
4(3H)-ona (150 mr; 0,42 Mmmob) U muppouanH-1-cynspornnxiaopuna (180 mr; 1,06 Mmmonb)
B nupuguHe (2,1 ) repmermsupoBanu U HarpeBanu npu 70°C B TeueHme 18 dacos.
PeakuinoHHYI0 CMeCh OXJIQXIAIH A0 TEMIIEPaTypbl OKpykarowmeil cpensl, paszdasmusan DCM
(15 mn) u mpombBamun 10% BomgabIM CuSOs. DCM skcrpakt cymuan Hax MgSOy,
KOHIIEHTPUPOBAJIN M OCTATOK OYHIIAJIA MOCPEACTBOM OOpalineHHO-(pa30Boi xpomaTorpaduu
(5-95% ACN/Boma ¢ 0,1% TFA) c nonyuennem Tpudropanerara N-(2-xmop-3-((5-xmop-3-
METUJI-4-0KC0-3,4-TUruAPOX UHA3OIHH-6-1IT)aMHHO )-4-() TOP P EHIT ) TUPPONTUAUH- | -
cynbponamuna (179 mr; 87%). 'H SIMP (400 MI'u, CDCl3) & 8.59 (s, 1H), 7.64-7.58 (m, 2H),
7.17 (t, 1H), 7.01-6.97 (m, 1H), 6.77 (s, 1H), 6.54 (s, 1H), 3.68 (s, 1H), 3.38-3.34 (m, 4H), 1.92-
1.88 (m, 4H). MC (XUA/]L, m/z) coctansier 486,1 (M+H).

Hpumep 13
@@ Q 8
“TFA
Tpudropauerar N-(2-x510p-4-dbrop-3-((5-brop-3-metun-4-okco-3.4-

IUTHAPOXUHAZOJIUH-60-11)aMUuHO )permn )-2-azaburmkinol 2. 1.1 rekcan-2-cyaphoHamuna

PactBop 6-((3-amuHO0-2-x110p-0-PpTOpPEeHNT)aMUHO)-5-PTOP-3-METUIXUHA3OJIIH-
4(3H)-ona (30 mr; 0,089 Mmonb) u 2-a3abunnkio|2.1.1]rekcan-2-cynpdpornnxiopuna (49 wmr;

0,27 mmonb) B mupuauHe (0,45 mu) repmerusupoBanu U HarpeBanu npu 70°C B TeueHue
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18 uacoB. PeakuMOHHYIO CMECh OXJIAXKAAAW OO0 TEMIEPATypbl OKPYKAKIIEH Cpenbl,
pazbasysin DCM (15 min) u mpomeiBamu 10% BoxubiM CuSO4. DCM 3KCTpakT CyIININ HaA
MgSQO4, KOHLEHTPUPOBAJIM U OCTATOK OUHINAJIM IOCPEACTBOM OOpalieHHO-(ha30BoH
xpomarorpaduu (5-95% ACN/Bona ¢ 0,1% TFA) ¢ nonyuennem tpudropauerata N-(2-xjop-
4-pTop-3-((5-prop-3-meTnn-4-0kco-3,4-TUruAPOX MHA3OIUH-0-HJT)aMIHO ) eHUIT ) -2 -
azabunukno[2.1.1]rekcan-2-cynsponamuna (18 mr; 41%). 'H SAMP (400 MI'y, CDCls) § 8.25
(s, 1H), 7.60-7.56 (m, 1H), 7.47-7.56 (m, 1H), 7.14 (t, 1H), 7.08-7.03 (m, 1H), 6.80 (s, 1H),
5.96 (s, 1H), 4.26-4.24 (m, 1H), 3.63 (s, 3H), 3.40 (s, 2H), 2.91-2.88 (m, 1H), 1.96-1.93 (m,
2H), 1.54-1.53 (m, 2H). MC (XUAJ, m/z) cocrasiset 482,1 (M+H).
IIpumep 14

r/N F o
N é',’/o
/ N N/ \NQ‘”F
o F H ¢ H

(R)-N-(2-Xop-4-drop-3-((5-drop-3-MeTui-4-okco-3.4-TUruIpOX UHA3OJIUH-6-

wi)aMuHo )pernn)-3-Gropunuppoanunui-1-cyasdosamun u kpuctauinueckas popma (R)-N-(2-

xj0p-4-drop-3-((5-brop-3-MeTun-4-okco-3 . 4- TUrHAPOX UHAZOIUH-0-1J1 )aMUHO )b eHun)-3 -

dropnupponunub-1-cyasdonamuna, bopma A

Coocob  A: moayuenue  (R)-N-(2-xsop-4-dbrop-3-((5-brop-3-metnn-4-okco-3.4-

JUTUAPOXUHA30NUH-0-1 )amMuHo )b ennn )-3-bropouppoanaui- 1 -cyasdhonaMmuna

6-((3-AmuHo-2-x710p-6-Propdernn)ammuno)-5-¢prop-3-mernnxunazonus-4(3H)-on
(mpomesxyTouynoe coenunenue P13; 139,5 mr; 0,4143 mmosb) pacTBopsiin B mupuanse (4,1 mn)
u obpabarsBanu (3R)-3-¢propnupponuann-1-cyaspounixnopunom (388,6 mr; 2,071 Mmob)
U pEaKkLHOHHYI0 cMmech Harpesanu 1o 60°C B Teuenue 16 uvacoB. PeakunoHHYKO cMech
OXJIAKIAU IO TEMITEPATyPbl OKPY KaOIel cpebl, U 3aTteM pa3dasisui EtOAC u mpoMbiBaiu
10% numoHHOUM kucnoTol (2x), 3arem paccojom (1x), 3atem cymmiu Han NaxSOs,
¢unbTpoBaANIM W KOHIEHTPUPOBAJIHU. IlONyYEHHBIA OCTATOK OYMINAIH IOCPEACTBOM
xpomarorpadpun Ha cummkareiae (DCM/aneron) ¢ mocnenyromeil OYHCTKOH C TOMOIIBEO
obpaienHo-(a3oBoii xpomartorpadpun Ha kojonke C18 (cmech Boma/ACN ¢ 0,1% TFA).
Obbvenunennbie TpeOyeMble (ppakuuu 3aTeM pacrpenesui Mexny cmecbto DCM:IPA 4:1 u
HaceimeHHbIM NaHCO3 (1x), 3arem cymumu Hag NaxSO4, GUIBTPOBATH U KOHIICHTPUPOBAJIH.
ITonyuennsiii ocrarok pactBopsiii B DCM u npombBamu 1,0 M NaOH (2%) u 3arem
oObenuHEHHbIe BOZHbIE ciiou >KkcTparuposain DCM (1x). BoxHblid col MOIKUCIAIN 10

3HaueHus1 pH npumepno 2 npu ucnonszosanun 4,0 M HCI u 3aTtem skcTparupoBaiy CMeChO
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DCM:IPA 4:1 (2x) u 3arem cymman Han NaxSOs, GUIBTPOBAIM U KOHIEHTPUPOBAIH C
nonyueHueM (R)-N-(2-xnop-4-¢prop-3-((5-¢pTop-3-meTun-4-okco-3,4-AUruipOX MHA30IUH-0-
u1)aMuHo)berun)-3-gropnupponuaus-1-cyasponamuaa (74,8 mr; 37%). 'H AMP (400 MI'w,
(CD3)2S0) & 9.54 (s, 1H), 8.18 (s, 1H), 8.07 (s, 1H), 7.42-7.38 (m, 1H), 7.35-7.30 (m, 2H),
7.03-6.99 (t, 1H), 5.39-5.26 (m, 1H), 3.50-3.39 (m, 6H), 3.35-3.28 (m, 1H), 2.15-2.00 (m, 2H).
MC (XUAJ, m/z) cocrapnsieT 488,1; 490,1 (M+H).

Coocod b: monyuenue  (R)-N-(2-xyop-4-dbTop-3-((5-bTop-3-meTnin-4-okco-3.4-

IUTUAPOXUHA3ZOIUH-6-11)aMuHO )bennn )-3-droprmppoanaut- 1 -cyaphoHamMuna

Cranus 1: OJVYEHUE mpem-0yTuii-(R)-(2-xj10p-4-dbrop-3-iondennn )((3-

¢bTopnupponuanH-1-mn)cynbhormn)kapdbamara. mpem-byrun-(2-xnop-4-¢prop-3-iioadennn)-

kapOamar (mpomexyrounoe coenunenue P9; 20 r; 54 mmonp) pactBopsuii B THF (269 mn) u
oxnaxaanu 1o 0°C. PeakioHHyr0 cMech oOpadarsiBany ruapuaom Hatpust (4,3 r; 108 mmos;
60% (Macc.) B MHHEPAJIIbHOM Macje) MOPLUSAMH U 3aTeM YAAJSUIN JIENSHYI0 OaHI0 U CMeECh
nepeMemuBaid B TedeHue 15 wmuHyT. Peakumonnyro cmech obpabateBaiu (R)-3-
¢droprmpponuans-1-cynsdonmnxnopunom (20 r; 108 mmons) u 3arem Harpesanu a0 S0°C B
TeueHue 12 4yacoB. PeakIMOHHYIO CMECH OXJIAXKAAIN 10 TEMIIEPATyPhbl OKPYXKAKOLIENH CPEAbl U
MEIJICHHO BJIMBAIM B KOJOy C mepeMelmBaeMoil neasHoil Bomoi (500 mu) u 3arem
skctparupoBamn EtOAc (3x100 mu). OpraHuueckue 5KCTPAKThl IMPOMBIBATH PACCOIOM
(1x50 mn), cymmnmu Hag NaxSOs, GunbTpoBann M KOHUEHTpupoBanu. OCTaTOK OYMIIAIH
nocpencTsoM xpomatorpaduu na cunukaresne (50-100% rexcan/DCM). Tpebyemble Gpakuum
OObeAMHSUIN M KOHIEHTPHPOBAJIM U 3aT€M IMOJyuYeHHbIE TBEpPAbIE BEIIECTBA IOJBEPrajH
BO3JCUCTBHIO YJIbTpa3Byka ¢ oxjakaeHHbIM MeOH, ¢unbTpoBaiu W NpOMBIBAIH
MUHUMAJIbHBIM KonmudecTBoM MeOH ¢ monydenuem mpem-0ytuin-(R)-(2-xmnop-4-drop-3-
Hondenun )((3-proprupponunun-1-mwn)cynspormnn)kapdbamara (21 1; 75%) B BHOe Oenoro
tBepnoro semectsa. 'H AMP (400 MI'u, CDCl3) § 7.43-7.38 (m, 1H), 7.07-7.03 (m, 1H), 5.39-
5.23 (m, 1H), 4.02-3.72 (m, 4H), 2.36-2.03 (m, 2H), 1.39 (s, 9H).

Cranus 2: nonyuenue mpem-0ytuia-(R)-(2-xnop-4-drop-3-((5-brop-3-mermii-4-okco-

3. 4-nuruapoxuHazonus-6-mi)amuuo )b ennn ) ((3-dropnuppoauaus-1-mwincyabdoHnm )-

kapOamara. 6-AMuHO-5-pTop-3-MeTrnxunazonuH-4(3H)-on (15,7 r; 81 Mmons), mpem-OyTun-
(R)-(2-x10p-4-¢pTOp-3-itondpennn)(3-pTopmupponuaus-1-un)cynsdonmn)kapbamar (38,5
73,7 mmodb), Tpu(IuOeH3MIHaAeHALETOH ) aunajutanuii (6,74 r; 7,37 mmons), (9,9-numeTtnin-9H-
kcaHTeH-4,5-nuun)ouc(mupennndocdan) (10,7 r; 18,4 mmonnb) u kapoonat uesus (72,0 ; 221

MMOJIb) CyCIIeHaupoBaiu B Toyoie (491 mi). Peakunonnyro cmech 6apOOTHpOBaIM aproHOM
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B TeueHne 15 mmHYT M 3aTtem HarpeBanu a0 100°C B armocdepe aproHa, mogaBaeMoro us3
Oammona, B TedeHMe 16 uacoB. PeakIMOHHYI0 CMeCh OXJKAAIH 1O TeMIepaTyphbl
okpy:xatomei cpensl, pacteopsuin B cMecu DCM:IPA 4:1 (500 mim) u EtOAc (200 mn) u
¢unpTpoBany yepe3 HaOUBKY U3 HenuTa. L{enuT npoMBIBaIN TOMOJHUTENIBHBIM KOJTMYECTBOM
cmect DCM:IPA 4:1 (2x50 M) 1 GUIbTpaT KOHLEHTPUPOBAIH C IOJyYEHUEM HEOUHIEHHOTO
mpem-0yTuin-(R)-(2-xnop-4-prop-3-((5-prop-3-meTn-4-okco-3,4-nuruapoX MHa30JIUH-6-
wi)amuHo)bennn)((3-propnupponunus-1-mwn)cynsdponun)kapdamara (43,3 1, 100%),
KOTOPBIM HCIIOJIb30BAJIM HEMOCPEACTBEHHO Ha cienyromeil cramuu. MC (XUAH, m/z)
cocrasysiet 588,1; 590,1 (M+H).

Cramus  3:  mnonyuenue  (R)-N-(2-xuyiop-4-dbrop-3-((5-brop-3-metun-4-okco-3.4-

OUTHAPOXMHA30JIUH-0-1IT)aMUHO ) eHIT)-3 -h Topnupponuant- 1 -cyappoHamMuma. mpem-

ByTtun-(R)-(2-xnop-4-¢pTop-3-((5-prop-3-merun-4-okco-3,4-TUruagpoX UHaA30JIUH-6-
wi1)aMuHO)-bermn )((3-pTopnupponuans- 1 -mn)cyapdonun)kapdamar (43,3 r; 73,6 MMoub)
pactBopsuiu B cmecu DCM:TFA 1:1 (150 mi) u mnepeMemnBagyd TpPU TEMIEPaType
OKpy’Karomel cpeabl B TeueHHe 2 4yacoB. CMech KOHIEHTPUPOBAJH, PACTBOPSUIM B CMECH
DCM:IPA 4:1 u npomsiBair NaHCOs3 (2x100 mur) u paccosnom (1x50 mir). Opranuueckue ciou
npombiBasid 1 H. NaOH (3x100 mun) 1 oObeanHeHHbIe BOJHBIE CIIOM dKcTparuposaiu DCM
(2x50 mut). NaOH Bognsiii cnoii nogkucisuid 4 H. HCl no 3navenust pH 1 u sxcTparuposaiu
cmeceto DCM:TPA 4:1 (3x100 mm). DCM:IPA opranudeckue ciou npomeiBain NaHCOs
(1x100 mut) u paccosiom (1x50 mu), cymmnu Hax NaxSO4, GUIbTPOBAIU U KOHLEHTPUPOBAIIH.
[Tony4yeHHBIH OCTATOK OYMIIAIK MOCPENCTBOM xpomarorpaduu Ha cunukarene (0-100%
DCM/EtOAc) ¢ monyuenuem (R)-N-(2-xnmop-4-drop-3-((5-dprop-3-mernin-4-okco-3,4-
IUTUAPOXUHA30IUH-0-1J1)aMUHO))-pernn )-3 -propnupponuans-1-cyapponamuna (29,7
83%). 'H AMP (400 MTI'u, CDCl3) § 7.90 (s, 1H), 7.55-7.51 (m, 1H), 7.40-7.38 (m, 1H), 7.15-
7.11 (t, 1H), 7.05-7.00 (m, 1H), 6.79 (s, 1H), 5.92 (s, 1H), 5.30-5.15 (m, 1H), 3.69-3.58 (m,
5H), 3.52-3.45 (m, 2H), 2.31-2.21 (m, 1H), 2.13-1.94 (m, 1H). MC (XWUA]], m/z) cocraBiusier
488,1; 490,1 (M+H).

Cnocob B: nonvuenue kpucrauinyeckon Gopmbl (R)-N-(2-xaop-4-drop-3-((5-dbrop-

3-meTuii-4-0kco-3.4- TMru AP OXUHA3OJUH-0-11)aMuHO )heH)-3-hTopnuppoauang-1-

cyabponamuma,  dopmer A, (R)-N-(2-Xnop-4-prop-3-((5-dprop-3-merun-4-okco-3,4-
IUTUAPOXHUHA30IUH-0-1I1)aMUHO ) eHmN )-3-proprupponuauH- 1-cynbhoHaMu, NoIyueHHBINH
cornacHo crocody A uiu criocody b, (63,7 r; 131 mmonb) obpabdateiBann EtOAc (76 mu; 0,83

MI/MJI) U CMECh IMEepPEeMEIINBAI 1O PACTBOPEHUs. PEakIMOHHYI0 CMeCh MepeMelInBaIn B
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TedyeHue 1 yaca 0 3aTBEpAECBAHUS U 3aTeM J00aBIISIN AONOJHUTENbHOE kKomndecTBo EtOAcC,
4TOOBI BO30OHOBUTD MEPEMEIINBAHIE, U CMECh OCTABJIAIIN JUIS TEPEMEIINBAHUS B TeUeHue 12
4acoB IPHU TEMIIEpaType OKpyskarouiel cpenbl. PactBop paszOasisnu oxiaxaeHHbIM EtOAc
(100 mu), puaBTPOBAIN U TPOMBIBAJIN AOMOJHUTEIBHBIM KOJHYECTBOM OxJytaxaeHHoro EtOAc
25 wmn) ¢ nonyuenuem  (R)-N-(2-xiop-4-¢prTop-3-((5-dpTop-3-meTnn-4-okco-3,4-
IUTUAPOXHHA30IUH-0-1I1)aMUHO )b eHmn )-3-propmupponunun- 1-cynbhonamuna, ¢opma A,
(52,3 1; 82%) B BHIE 0eJIOro TBEPAOrO BEIIECTBA, KOTOPOE XaPAKTEPHU30BAIHU MOCPEICTBOM
aHaymu3a QU PaKIUK PEHTTEHOBCKHX JIyYel Ha MopoIinke. AHaIN3 QUG PaKIuy PpEHTTEHOBCKUX
Jydeld Ha TMOpPOIIKE MPOBOMWIM TMpH HCHOJb30oBaHUMU nudpakTtomerpa MiniFlex 6G
npomsBoacTea Rigaku, oGopynosanHoro Cu ucToyHWKOM u3nydeHus. JupparupoBanHOE
U3JIyUYE€HUE PErHCTPUPOBAIH ¢ moMomeio nerekropa D/teX Ultra2. Hanpsikenue u cuna Toka
peHTreHOBCKOM TpyOku Obuth ycTaHoBjeHbl Ha 40 kB u 15 MA, coorBeTcTBeHHO. JlaHHBIE
cobupanu Ha ronnomerpe MiniFlex npu mmae BoaHbl Cu oT 3,0 1o 45,0° 2-Tera, UCTIONB3YS
mypuHy mara ckaauposaHus 0,01° u ckopocth ckaHupoBanusi 3,00°/muH. BxomHas mens
Kamephbl OblIa ycTaHOBNEHA Ha 1,25°, a AyIMHA OrpaHUYUTENbHON 1ienu Obula YCTaHOBJIEHA Ha
10 mm. Bo Bpems cOopa oOpaser; Bpamanu co ckopoctbto 10 06/muH. OOpasupl roToBHIIH,
noMeInasl iIX B KPEMHHUEBBIH JieprKaTesib 00pa3LoB ¢ HU3KUM (POHOM.

JlanHbple ObutH cOOpaHbl M INPOAHAIM3UPOBAHBI C HCIOJIB30BAHHUEM IPOrPAMMHOIO
obecrieuenuss SmartLab Studio II (Bepcus 4.3.147.0). IlporpammHoe oOecrieueHue
aBTOMATHYECKH HASHTUGHLINPOBaO Muky B (aiine nanubix JAPJIII ¢ ncrons3oBanneM Merona
BTOPOH TNPOU3BOJHON C TMOCHEOYIOIIMM BbIOOPOM NHKOB BPYYHYK. B OCHOBHOM, ObuIM
0oTOOpaHbl MHUKH C OTHOCHTENIbHON HHTEHCUBHOCTbIO He MeHee 3%. Tumuvnas ommudka,
CBsI3aHHAsI C MOJIOKEHHEM MMHUKA KPUCTAJUTUYECKOro BemecTsa, no nasHeM JPJII], yka3zaHHast
B USP, cocrasnsier no +/- 0,2° 2-tera (USP-941). Ha ®ur. 1 npowurocTpupoBaHa KapTHHA
JAPJIIT xpucrammmueckorn ¢opmbl (3R)-N-{2-xmop-4-dprop-3-[(5-¢pTop-3-meTnin-4-okco-3,4-
OUTHIPOXUHA30JUH-0-1IT)aMUHO |peHwn § -3-pToprupponuans-1-cynbponamuna, popma A, u
B Tabnune D npennoskens! muku J{PJIIT kprcTammnaeckoi KapTHHBI KPUCTAIUTNIECKOH (OPMBI
(3R)-N-{2-xnop-4-¢prop-3-[(5-hpTop-3-MeTnin-4-0kco-3,4-ATUruapOXHHA3OTHH-0-11T)-
amuHO | pennn }-3-¢proprmupponuans-1-cynsponamuna, popma A.

Tabmuua D

VYron (° 26) OTtHOCHUTENBHASE HHTEHCUBHOCTH (%0)
5,9 36,2
8,0 34,3
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11,3 55,7
12,0 100,0
15,9 83,0
16,7 69,4
17,6 60,1
18,6 21,3
19,3 38,0
19,5 13,2
21,6 19,5
22,5 16,2
23,1 64,0
24.0 28,2
24.9 20,6
25,4 27,6
26,7 5,6

27,3 21,5
27,6 31,7
28,0 3,6

29,0 17,2
29,6 253
30,4 6,8

31,5 7,6

32,4 14,8
33,2 4,9

33,7 11,4
34,3 223
35,0 11,1
35,5 4,0

36,4 3.3

36,7 4,8

37,6 10,2
38,0 6,2
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38,4 52
39,0 13,8
40,1 4,5
40,4 3,6
41,8 4.4
44.0 3,1
44.6 3,4

IIpumep 15
Leelets
EOMe

c-N-(2-Xuop-4-drop-3-((5-dbrop-3-meTui-4-0kco-3.4- TMru AP OX UHA3OJIUH-0-

wi)aMuHo )pernn)-3-GTop-4-METOKCUIUPPOIUANH- | -cyib(Q OHAMUT

PactBop 6-((3-amuHO0-2-x110p-6-PpTOpPEeHNT)aMUHO)-5-HTOP-3-METUIXUHAZOJIHH-
4(3H)-ona (30 wmr; 0,0891 mmonb) u wumc-3-prop-4-MeTOKCUNUPPOTUIANH-1-CyabPOHMIT-
xyopuna (97 mr; 0,445 mmons) B upuause (0,8 mi) Harpesanu rpu 70°C B TeueHue 24 qyacos
B T'€PMETUYHOM cocyze. PeakIMOHHYI0 CMeCh OXJIAXIalIU 10 TeMIIepaTyphbl OKpPY KaroLIei
cpenbl, pa30aBysIM dTUALETaTOM M npoMbiBamu 10% naumonHO#N kucnoroit (3x50 mu) u
paccosiom (1x25 mu), cymmnu Han 6e3BogHbM NaxSQ4, GUIbTPOBATN M KOHLIEHTPUPOBAIH.
OcTaToK OYMIIAIN TOCPEICTBOM KOJIOHOUHOM XpomaTorpaduu Ha cuukarene (DCM/EtOAc)
C TOCHENyoINeil OYMCTKOW TOCpencTBOM obpameHHO-(pa30oBoll xpomarorpaduu (cMech
Bona/ACN ¢ 0,1% TFA). TpeOyembie ¢ppakunun 0ObEIUHSIIN U PACTIPEASISUTH MEKAY CMECHIO
DCM:IPA 4:1 u HaceimeHHbiM BOogHbIM NaHCO;3 (1x). OpraHudeckuil CJOi OTHeNsuiy,
cymmwin Haa 6e3BogHbM NaxSOs, GUIBTPOBANIM M KOHLEHTPUPOBAJIH C MOJyYeHHeM Iic-N-
(2-xn0p-4-pTop-3-((5-PpTop-3-MeTnn-4-o0kco-3,4- AU U APOXMHAZOINH-0-FJT)aMUHO ) €H I )-3 -
¢dTop-4-meTokcunuppomuaus-1-cynsponamuna (11,2 mr; 24%) B BHIE KENTOBATOTO TBEPIOTO
semecTsa. 'H AMP (400 MI'u, CDCIs) § 7.90 (s, 1H), 7.54-7.46 (m, 1H), 7.43-7.36 (d, 1H),
7.18-7.09 (t, 1H), 7.09-6.99 (m, 1H), 6.76 (s, 1H), 5.92 (s, 1H), 5.23-4.97 (m, 1H), 3.97-3.82
(m, 1H), 3.82-3.74 (m, 1H), 3.70-3.67 (d, 1H), 3.62-3.58 (m, 1H), 3.57 (s, 3H), 3.44 (s, 3H),
3.35-3.26 (m, 1H); MC (XHUA/, m/z) coctasnser 518,1; 520,1 (M+H).

IIpumep 16
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Fareaty
Q"'O\

TFA

Tpudropauerar 1iuc-N-(3-((5-6pom-3 -metni-4-okco-3.4- IMruapOX uHa30JIUH-0-

Wi1)aMUHO)-2-x10p-4-bropdennn)-3-brop-4-MmeTokcunuppoauanHt- 1 -cyiashonamMmuna

Cramus 1: monyueHue Huc-3-Grop-4-MeToKCUnuppoIuanuH-1-cyiabhOHUIXJIOPUAA.

Cycnensuro ruzppoxsopuna nuc-3-gprop-4-merokcunupponuauaa (0,834 r; 5,36 mmonb) u
N,N-nuuzonpormmwmtiniamusaa (1,40 mut;, 8,04 mmone) nepememnan B DCM (13 mu) npu
TEMIIEpaType OKpY:Karollel cpefpl A0 TexX IOp, MOKA CMECh MOJHOCTbIO HE PacTBOPMUIIACK.
Peaknmonnyto cmech oxnaxnanu 1o 0°C u obpabateiBamu cynbdonmmxaopuaom (1,08 m;
13,4 Mmmoub). Oxakaaromyro 0aH ynaasum 4epe3 30 MUHYT U CMECh MEPEeMEeITUBAIU TIPH
TEMIIepaType OKpY’Karoluel cpenbl B TeueHue 18 dacoB. PeakmoHHYKO cMmech pa3OaBisuiu
nonogHUTeNbHbIM KomdecTBoM DCM u mpomeiBaim 1,0 M HCI (1x). Opraandeckuii cioi
oTaessuy, cyuriiy Hazx 0e3soaHbM MgSOy, pubTpoBaiu 1 KOHIIEHTPUPOBAJIH C TIOJTYYEHUEM
HEOYUIIIEHHOIO 1uc-3-hTop-4-MeTOKCUTTPPONUANH- | -CyTb(POHMIKIOpUAA, KOTOPBIN
HCIOJIb30BAIN KaK €CTh Ha CIEAYIOLEH CTaluu.

Cramus  2: noavuenue tpudrtopanerara uc-N-(3-((5-6pom-3-metnn-4-okco-3.4-

JUTUAPOXUHAZ0IUH-0-1J )aMUHO )-2-XJ10p-4-dbropdennn )-3-OTop-4-METOKCUTUPPOIUINH- 1 -

cynbhoHaMHA. PacTBop 6-((3-amuHO-2-X10p-0-PpTOphHEeHNIT)aMHHO)-5-0poM-3 -

metuiaxuHazonnH-4(3H)-ona (35 mr; 0,088 mmounb) u uc-3-¢hTop-4-MeTOKCUITUPPOIUAHH- | -
cynbonmixnopuna (48 mr; 0,22 mmonb) B nupuauHe (0,44 M) repMETH3UPOBAIU H
Harpesanu npu 70°C B TeueHue 18 yacos. PeakinoHHy0 CMeCh OXJIaXKIaIH 10 TEMIIEPaTyphbl
okpy:xatorei cpensl, pazdasisuiu DCM (15 mi) u mpombiBanu 10% BogasiM CuSOs. DCM
SKCTpakT cymmian Hax MgSO4, KOHLEHTPHUPOBAIM M OCTATOK OYHINAIH IOCPEICTBOM
obpaienHo-¢pazoBoii xpomarorpaduu (5-95% ACN/Boma ¢ 0,1% TFA) ¢ nonydeHuem
tpudropanerata uuc-N-(3-((5-6pom-3-MeTnn-4-okco-3,4-TUrHapOXUHAZOINH-6-1JT)aMHUHO)-
2-xnop-4-propdenun)-3-hrop-4-mMeTokcunupponunun-1-cyasgonamuna (3,0 mr; 6%). !
SAMP (400 MI'u, CDCIls) 6 8.17 (s, 1H), 7.59-7.56 (m, 2H), 7.16 (t, 1H), 6.97-6.94 (m, 1H),
6.78 (s, 1H), 6.65 (s, 1H), 5.20-5.04 (m, 1H), 3.96-3.86 (m, 1H), 3.81-3.77 (m, 1H), 3.68-3.67
(m, 1H), 3.61 (s, 3H), 3.45 (m, 3H), 3.32-3.27 (m, 1H), 2.10-2.05 (m, 2H). MC (XUA/], m/z)
coctasinsiet 578,0; 580,0 (M+H).
Ipumep 17
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(Y\Q K;L S

N-(2-Xnop-3-((5-x10p-3-MeTi-4-0kc0-3 . 4- AUrHAPOXUHAZOJIUH-6- 11 )aMUHO )-4-

dbropdenmn)-3-azadbunukno[3.1.0]rekcan-3-cyabhoHaMua

PactBop 6-((3-amuHO-2-xJ10p-6-PTOpDHEeHNIT)aMIHO )-S5 -XJIOP-3-METHUIIX UHA3OJTHH-
4(3H)-oHa (35 mr; 0,099 mmoub) u 3-a3abunukio|3.1.0]rekcan-3-cynpponnnxiopuna (72 mr;
0,40 mmonb) B mupuaune (0,8 mu) repMmerusupoBaiu u HarpeBaiu npu 65°C B TeueHue
60 yacoB. PeaklUMOHHYIO CMeCh OXJaXJadu N0 TEMIEpPaTypbl OKpPY’KAOLIEH Cpeabpl U
KOHLIEHTPUPOBAIH. HEOUYHMINEeHHBII MPOAYKT OYHMINAIM TOCPEACTBOM  KOJOHOYHOM
xpomatorpadpun Ha cuwmkarene (50-100% EtOAc/rekcaH) ¢ moOCHeAyromeld OYUCTKON
nocpencTeoM obOpameHHo-¢pazoBoii xpomarorpadpuu (5-95% ACN/Boma ¢ 0,1% TFA).
Tpebyemble ¢pakiuu obbenuHsIM W pacupenessuiun Mexay cmecbto DCM:IPA 4:1 u
HaceimeHHbIM NaHCOQOs3. OObenuHeHHble OpTraHUYECKUE CJIOW OTHeJSUTH, CYIIWIN Haxa
6e3BonHbIM NaySO4, puIbTpOBaN U KOHLEHTPHPOBAIU ¢ Toy4deHneM N-(2-xop-3-((5-xmop-
3-meTnin-4-okco-3,4-UruaApOoXNHA30JIMH-6-1T1)aMIHO )-4-pTopderrn)-3 -
azabunmkio[3.1.0]rexcan-3-cynbponamuna (34 mr; 69%). 'H AMP (400 MI'u, CDCls) § 7.93
(s, 1H), 7.51-7.47 (m, 2H), 7.17-7.12 (t, 1H), 6.96-6.93 (m, 1H), 6.78 (s, 1H), 6.46 (s, 1H), 3.57
(s, 3H), 3.49 (s, 1H), 3.47 (s, 1H), 3.40-3.37 (m, 2H), 1.53-1.50 (m, 2H), 0.64-0.59 (m, 1H),
0.21-0.18 (m, 1H). MC (XUA/, m/z) coctraBisier 498,1 (M+H).

IIpumep 18

rf@ K;L & fQ-.-F

-
-

OMe

c-N-(2-Xuop-3-((5-x510p-3-MeTI-4-0kC0-3 . 4- INTUAPOXUHAZOJIUH-6- 11 )aMUHO )-4-

dropdennn)-3-dprop-4-meToxkcunuppoanaui- 1 -cyaphoHaMuI

PactBop 6-((3-amuHO-2-x110p-6-PpTOpHEHNIT)aMHIHO)-5-XJIOP-3-METHITX UHA3OJIHH-
4(3H)-ona (30 wmr; 0,0849 mmonp) u wuuC-3-Prop-4-MeTOKCUNHPPOTUANH- 1 -Cyab()OHMIT-
xyopuaa (108 mr; 0,496 mmons) B mupuanae (0,8 mi) Harpesanu pu 70°C B TedeHne 24 yacoB
B T€PMETUYHOM COCyAe. PeaxkIMOHHYI0 CMeCh OXJIaXJald OO TeMIepaTyphbl OKpYKarolen
cpenbl, pa30aBisaM STWiIALETaTOM M npombiBanu 10% numonHOH kucmoroit (3x50 mu) u

pacconom (1%25 mu), cymunu Han 6e3BogHbM NaxSO4, puabTpoBaIN U KOHIEHTPUPOBAIH.
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OcTaTok ouHIaIA TOCPEICTBOM KOJIOHOUHOM Xpomartorpaduu Ha crmkarene (DCM/EtOAc)
¢ mnonydeHueM 1uc-N-(2-xyop-3-((5-xnop-3-MeTnin-4-okco-3,4-IUruapoxX THA30JUH-0-11)-
aMHHO)-4-¢pTopdperun)-3-pTop-4-MeTokCUnUpponuanH-1-cynbponamuna (45,4 mr; 21%) B
BUJIE JKENTOBATOro TBepaoro semectsa. 'H SIMP (400 MI'y, CDCls) § 7.93 (s, 1H), 7.58-7.53
(m, 1H), 7.53-7.48 (d, 1H), 7.18-7.12 (t, 1H), 6.99-6.92 (m, 1H), 6.78 (s, 1H), 6.45 (s, 1H),
5.20-5.02 (m, 1H), 3.96-3.85 (m, 1H), 3.82-3.76 (m, 1H), 3.71-3.66 (d, 1H), 3.63-3.59 (t, 1H),
3.57 (s, 3H), 3.44 (s, 3H), 3.35-3.25 (m, 1H); MC (XUAJl m/z) cocraBimsier 534,1; 536,1
(M+H).
IIpumep 19

SRRk,

(R)-N-(2-Xu1op-3-((5-xs10p-3-MeTuji-4-0kc0-3 . 4- TUrU AP OX UHAZOJIUH-O- 11 )aMHUHO )-4-

dbropdennn)-3-dropnuppoanani-1-cyaphoHaMug

6-((3-AmMuHO-2-x110p-6-PTOpdheHMIT)aMIHO)-S-XJ10p-3-MeTHIX nHa30MuH-4(3H)-0H
(152,6 mr; 0,4321 mmonb) pactBopsutu B nupuanse (1,8 mi), 3atem obpadarsiBanu (3R)-3-
dToprupponuans-1-cynbdonmnxnopunom (121,6 mr; 0,6481 mmone) u HarpeBanu 1o 60°C B
TedeHue 16 yacos. PeakiinoHHyro cMech 00padaThIBaiIi AONOJHUTEIBHBIM KondecTBOM (3R)-
3-pToprupponuaus-1-cynsdonmnxnopuna (121,6 mr; 0,6481 MMonp) U nepeMelINBaIN MIPH
60°C B TeueHue ewe 3 4acoB. PeakIMOHHYIO CMeCh OXJIaXKAAN A0 TEMIIEPATyPhl OKPYKarOIen
cpensl, pasdasnsuin EtOAc u npombiBanu 10% JTUMOHHOM KHCIOTOH (2%) U paccosom (1x),
3areM cymwid Han NaxSQs, (QUIBTpOBaIM W KOHUEHTPHPOBATU. [IOJydeHHBIH OCTaTOK
OUHIIAK TocpencTBoM xpomarorpaduu Ha cusukareiae (DCM/EtOAc) ¢ nonydenunem (R)-N-
(2-x710p-3-((5-x510p-3-METUI-4-0KCO-3,4-TUTUAPOX UHAZOIUH-O- T )aMHHO )-4-pTopdeHm)-3 -
dropnupponuaun-1-cynsponamuna (93,9 mr; 43%). 'H AMP (400 MI'1, (CD3).S0) 6 9.56 (s,
1H), 8.18 (s, 1H), 7.72 (s, 1H), 7.50-7.46 (m, 1H), 7.41-7.33 (m, 2H), 6.73-6.70 (dd, 1H), 5.36-
5.23 (m, 1H), 3.47-3.30 (m, 7H), 2.12-1.97 (m, 2H). MC (XUA/L, m/z) coctaBuser 504,0; 506,0
(M+H).

IIpumep 20

fesBats
0
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(R)-N-(2-Xop-4-dbrop-3-((5-dprop-3-Metun-4-okco-3,4-TuruapOX uHa30JIUH-6-

nn)okcu )bermn)-3-bropnuppoauant- 1 -cyaspoHamMun

B pactBop 6-(3-amuHO-2-x510p-6-PTOphenokcn)-5-prop-3-merrnxunazonus-4(3H)-
oHa (30 mr; 0,089 mmonb) B mupunune (0,8 mu) mobasismu (R)-3-¢pTopnupponuaus-1-
cynbponmxyopun (67 wmr; 0,36 MMONb) M PEAKLMOHHYID CMECh TI'epMETHU3HUPOBAIM H
nepememnBaiu npu 65°C B TeueHue 48 uyacoB. PeakIMOHHYIO CMeCh OXJIaXIald 0
TEMIIEePaTypbl OKPYKAKOLIEH Cpeabl 1 KOHLUEHTPUPOBATH. HeoUHIeHHbIH MPOAYKT OYHIIAIN
nocpencTeoM obparneHHo-pa3oBoii xpomatorpadpun (5-95% ACN/Boma ¢ 0,1% TFA) ¢
MOCJIEAYIOIE OYMCTKON TIMOCPEACTBOM KOJIOHOYHOW Xpomarorpaduu Ha CHIIMKareye
(50-100% EtOAc/rekcan) ¢ nonyuenuem (R)-N-(2-xnop-4-¢rop-3-((5-¢pTop-3-meTmn-4-okco-
3,4-UrupoXMHA30IUH-0-1T)oKCH )pernn)-3-pTopnmupponuans-1-cynbponamuna (28  wmr;
64%). 'H AMP (400 MI't, CDCls) § 7.96 (s, 1H), 7.59-7.55 (m, 1H), 7.43-7.40 (dd, 1H), 7.24-
7.20 (t, 1H), 7.14-7.09 (t, 1H), 6.80 (s, 1H), 5.29-5.14 (m, 1H), 3.67-3.43 (m, 7H), 2.30-2.20
(m, 1H), 2.11-1.92 (m, 1H). MC (XHUA/, m/z) cocrasnsier 489,1 (M+H).

IIpumep 21

Foshsty
.

rmc-N-(2-Xuiop-4-drop-3-((5-drop-3-metuia-4-0kco-3.4- IMriapOX nHA30JIUH-6-

wi)amMuao)penunn)-3.4-nudropnuppoauani- 1 -cyabhoHaMua

Cranus 1: MOJIVUYEHUE uc-3.4-mudropnuppoananut- 1 -cy nbh OHMIXJIOPUAA.

Cycnensuto  nuc-3,4-mudpropmupponuanaa HClI (1,0 r; 6,97 wmmomb) u  N,N-
aum3onpormmTUiIaMuHa (376 Mk, 2,16 mmonb) nepemernnBain B DCM (70 mun) mpu
TEMIIEPaType OKPYIKArOIIEH Cpenbl A0 TeX MOp, MOKa CMECh IMOJIHOCTBIO HE PACTBOPHIIACH.
Peaknmonnyro cmech oxnaxnanu 1o 0°C u obpabateiBamu cynbdonmxaopuaom (1,69 mi;
20,9 mmonb). JlensHyro OaHro ynpamsuin 4epe3 30 MUHYT U CMECh MEPEMEINNBAIH TPU
TEMIIepaType OKpY’KaroIlel cpenbl B TeueHHe 16 dacoB. PeakMOHHYIO cMech pa30aBisuin
nonojgHUTeNbHBIM KomdecTBoM DCM u mpomseiBaiu 1,0 M HCI (3%). Opranndeckuii cioit
oTaessuy, cymmiu Hax 6e3BonHbIM NazSO4, GUasTpOBaIM M KOHIEHTPHPOBAIH C TIOJIYIECHHUEM
HEOYMIIIEHHOTo 1uc-3,4-nudropnupponuans- 1 -cynsdonmmxnopuna (1,21 r; 85%), kotopsrii

HCIIOJIB30BAJIN HETIOCPEACTBEHHO Ha CJ'IeI[YIOH.Ieﬁ cTaauu.
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Cramus  2: noayyenue nuc-N-(2-xuop-4-dbrop-3-((5-brop-3-metun-4-okco-3.4-

IUTHAPOXUHAZOJIMH-60-1i)aMuH0 )b ernn )-3.4-mudropnuppoannui-1-cyaphoHamMuna.

PactBop  6-((3-amuHO-2-x710p-6-hTOpdeHm)aMruHo)-5-prop-3-MeTrnxunazonuH-4(3H)-ona
(30 wmr; 0,0891 wmmomb) u wuc-3,4-gudropnuppoauaus-1-cynsponmnxaopuna (92 wr;
0,45 mmonb) B mupuauue (0,8 mu) Harpesanu npu 70°C B Teyenue 24 4acoB B r€pMETUYHOM
cocyne. PeakimOHHYI0 CMeCh OXJIAXKIaIU A0 TEMIIEPATYPhl OKPYKAIOLIEeH Cpebl, pa30aBIisIn
sTUaneTaToM U npombiBaiu 10% numoHHON KucIoTol (3%50 M) u paccosom (1x25 ),
cymmwin Han Oe3BomHbiM NaxSQi, GuiabTpoBaiM M KOHUEHTPUpOBATH. OCTATOK OYMIIAIH
MOCPENCTBOM KOJIOHOUHOH xpomarorpaduu Ha cunukareie (DCM/EtOAc) ¢ mocnenyrotmei
OUYHCTKOHN MOCpencTBOM obOparieHHO-(pa3oBoil xpomartorpadguu (cmecy Boma/ACN ¢ 0,1%
TFA). TpeOyembie ¢ppakiun obbenuHsIN U pactpenensiim Mexny cmecbto DCM:IPA 4:1 u
HacbieHHbIM BoaHbIM NaHCOs (1x). Opranmdeckwii Cioi OTAENSUIH, CYLIMJIA Hax
6e3BonHbIM Na»SOs, GUIBTPOBANM M KOHLEHTPUPOBAIHU C MOjy4eHHeM Iuc-N-(2-xyop-4-
¢dTop-3-((5-Prop-3-mernn-4-okco-3,4-TUrnAPOX NHA3OIMH-O- 1T )aMIHO )peHn)-3,4-
mudroprnuppomuaus-1-cynsponamuna (22 mr; 49%) B BUZE JKENTOBATOTO TBEPAOTO BELIECTBA.
'H SIMP (400 MI'i, (CD3)2S0) § 9.70 (s, 1H), 8.18 (s, 1H), 8.05 (s, 1H), 7.40-7.24 (m, 3H),
7.05-6.96 (t, 1H), 5.41-5.15 (m, 2H), 3.70-3.56 (m, 2H), 3.48-3.37 (m, 6H); MC (XUAJ, m/z)
coctasinsiet 506,1; 508,1 (M+H).
IIpumep 22

Foomsts
Q...F

c-N-(2-Xuop-3-((5-x10p-3-MeTmI-4-0kC0-3 . 4- INTUAPOX UHA3ZOJIUH-O- 1 )aMUHO )-4-

dropdennn)-3.4-mudropruppoanaui- 1 -cyaphoHaMuI

PactBop 6-((3-amuHO-2-xJ10p-6-PpTOpDHEeHNIT)aMIHO )-S5 -XJIOP-3-METHITX UHA3OJIHH-
4(3H)-ona (30 wmr; 0,085 mmonp) u 1wc-3,4-gudTopnUpponuanH-1-cynbhoHIIXIOpHIA
(87 wr; 0,42 mmonb) B nmupuaunne (0,8 mi) narpesanmu nmpu 70°C B TedeHue 24 4acoB B
TePMETUYHOM COCye. PEakIMOHHYI0 CMECh OXJIKOAIW IO TEeMIIEPaTypbl OKpPY KAOLIEH
cpenbl, pa30aBisIM STHWiIALETaTOM M npombiBanu 10% mumonHO#M kucimoroit (3x50 mu) u
paccosiom (1%25 mu), cymmnu Han 6e3BogHbM NaxSO4, puIbTpOBaIN M KOHIEHTPUPOBAIH.
OcTaTok ouHIIaId TOCPEICTBOM KOJIOHOUHOM Xpomarorpaduu Ha curkaresne (DCM/EtOAc)

C TMOCHenyrIneil OYHMCTKOM NocpencTBoM obpaieHHO-(pa30oBoi xpomarorpadguu (cMech
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Boga/ACN ¢ 0,1% TFA). Tpebyembie ¢ppakunn 0ObEIUHSIIN U PACTIPEASIIUIN MEKAY CMECHIO
DCM:IPA 4:1 u HaceimeHHbiM BogHbIM NaHCO;3; (1x). OpraHudeckuil Cioil OTHensuiy,
cymuin Haza 6e3BogHbIM NazSOs, GUIbTpOBaNIN M KOHLIEHTPUPOBAJIH C MOJNyYeHHeM Iuc-N-
(2-xnop-3-((5-xnop-3-meTnin-4-okco-3,4-AUrHAPOX UHAZOIHH-0-1J1)aMUHO )-4- G TOpd eHILT )-
3,4-mudropnupponuans-1-cynsponamuna (22 mr; 50%) B Bume JKENTOBATOTO TBEPAOTO
Bemecta. 'H AMP (400 MT', (CD3)2S0) 8 9.73 (s, 1H), 8.18 (s, 1H), 7.73 (s, 1H), 7.49-7.32
(m, 3H), 6.77-6.70 (m, 1H), 5.38-5.16 (m, 2H), 3.68-3.55 (m, 2H), 3.46-3.33 (m, 5H); MC
(XUAJ, m/z) coctasisiet 522,0; 524,0 (M+H).
IIpumep 23

r/N F 00
Y/
N .S< F
RN O
0] F Cl

N-(2-Xnop-4-dbrop-3-((5-drop-3-metmi-4-0kco-3 . 4- IMruApOXUHA3ZOJIUH-6-

win)aMuHo )pernn)-3.3-1udTopnuppoauauH- 1-cvabhoHaMua

PactBop 6-((3-amuH0-2-x110p-6-PpTOpPEeHNT)aMUHO)-5-PTOP-3-METUIXUHAZOJIIH-
4(3H)-ona (30 mr; 0,089 mmons) u 3,3-gudTopnupponuans-1-cynsdonmnxnopuna (55 wr;
0,27 mmonp) B mupuause (0,5 mu) HarpeBanu npu 70°C B Teuenne 18 gacos. Peakunonnyro
CMECh OXJIAXKIAIU 10 TEMIIepaTypbl OKpYy)Karoled cpeabl u pacmpenensan mexay DCM
(25 mu) 1 10% BogabIM CuSO4 (25 Mim). Opranuueckytro ¢asy ornensnu u cyuman Hax NaSOy,
¢uIpTpOBANTM M KOHLEHTPHPOBAIM IpPU TMOHMKEHHOM JaBleHWH. PeakuMOHHYyI CcMech
OYMINAIU TOCPEACTBOM oOpameHHO-(a30Bol xpomarorpadpun (5-95% ACN/Boma ¢ 0,1%
TFA). TpeOyemble ¢pakuuu OOBEOUHSUTH M PACIPEAEISUIA MEXKIY HACBIIIEHHBIM BOJHBIM
NaHCOs3 (15 mn) u DCM (30 mu). Opranuueckyro ¢asy otaensu, cyumid Hag NaxSOs,
(UIbTPOBAIM U KOHIIEHTPUPOBAJIH MPU NOHWKEHHOM JaBJIEHUH C ToTydeHueM N-(2-xyop-4-
bTop-3-((5-Prop-3-merun-4-okco-3,4-TUruAPOX UHA3OIMH-O-1T)aMIHO )peHn)-3,3 -
nudropnupponuauH-1-cyasdonamuna (8 mr; 18%) B Buje Genoro Teepaoro semectsa. 'H
SAMP (400 MI'u, CDCl3) 6 7.91 (s, 1H), 7.51-7.46 (m, 1H), 7.42-7.38 (m, 1H), 7.15 (t, 1H),
7.00 (m, 1H), 6.75 (s, 1H), 3.71-3.54 (m, 7H), 2.44-2.31 (m, 2H); MC (XUA]], m/z) cocTaBnsieT
506,1 (M+H).

IIpumep 24
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-TFA

Tpudropauerar  (R)-N-(3-((5-0pom-3-MeTHI-4-0KC0-3 .4- TUTUAPOXUHAZOJIUH-6-11J1 )-

aMuHO)-2-x10p-4-bropdenun)-3-bropnupponaunus- 1 -cyaphoHamMuaa

PactBop 6-((3-amuHO-2-x710p-0-PpTOpPEHIIT)aMUHO)-5-0pOM-3 -METHITX NHA3OJIHH-
4(3H)-ona (35 mr; 0,088 mmonb) u (R)-3-propnupponunun-1-cynsponmmxnopuna (41 wr;
0,22 mmonb) B mupunune (0,44 mu) repmerusupoBaniv U HarpeBanu npu 70°C B TedeHue
18 uacoB. PeakuMOHHYI0O CMeCh OXJI&XKAANW 10 TEMIEPaTypbl OKPYKAOIIEH Cpenbl,
pazbasysin DCM (15 mir) u mpombisanu 10% BomabiM CuSQO4. DCM 3KCTpakT CyIIUIN HAM
MgSQO4, KOHLEHTPHUPOBAIM U OCTATOK OUHWINAJIH IOCPEACTBOM OOparieHHO-(a30BOH
xpomatorpadun (5-95% ACN/Bona ¢ 0,1% TFA) ¢ nony4denuem tpudropaunerara (R)-N-(3-
((5-6pom-3-meTnn-4-okco-3,4-TUrHaPOXUHA3OINH-6-1IT)aMIUHO )-2-XJ10p-4-pTopdeHm)-3 -
dropnupponuaun-1-cynsponamuna (3,0 mr; 6%). 'H AMP (400 MI'u, CDCI3) & 8.09 (s, 1H),
7.61-7.52 (m, 2H), 7.16 (t, 1H), 6.95-6.92 (m, 1H), 6.78 (s, 1H), 6.63 (s, 1H), 5.30-5.15 (m,
1H), 3.66-3.60 (m, 1H), 3.60 (s, 3H), 3.53-3.45 (m, 1H), 2.35-2.21 (m, 2H), 2.14-2.00 (m, 2H).
MC (XUAJ, m/z) cocraBusier 548,0; 550,0 (M+H).

IIpumep 25

rf@@ o

-TFA

Tpudropauerar  N-(2-xu0p-3-((5-xJ10p-3-MeTUI-4-0KCO-3 . 4-TUTUAPOX UHAZOIUH-O-

win)amMuHo)-4-bropdenwn)-3.3-mudTopnuppoaunus- 1 -cyashoHamMuaa

PactBop 6-((3-amuHO-2-xJ10p-6-PpTOpDHEeHNIT)aMIHO)-5-XJIOP-3-METHITX UHA3OJIHH-
4(3H)-ona (35 wmr; 0,099 mmons) u 3,3-gudTopnupponuant-1-cynsdonmmxnopuna (61 wr;
0,30 mmonb) B mupuaune (0,50 mur) repmerusupoBanu U HarpeBanu npu 70°C B TeueHue
18 wyacoB. PeakuMOHHYI0 CMeCh OXJI&XKAAAW 10 TEMIEPATypbl OKPYKAOIIEH Cpenbl,
pazbasysin DCM (15 min) u mpomeiBamu 10% BomabiM CuSO4. DCM 3KCTpaKT CYIININ HAX
MgSO4, KOHLEHTPUPOBAIM ¥ OCTATOK OYHINAIU MOCPEACTBOM OOpareHHO-(a30BOMH
xpomatorpadun (5-95% ACN/Bona ¢ 0,1% TFA) ¢ nonyuennem tpudropanerara N-(2-xyop-

3-((5-xnop-3-metui-4-okco-3,4-AUruAPOX NHA3OIUH-0- 11 )aMUHO )-4-pToppermn)-3,3-
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nudropnuppomuanH-1-cyashonamuaa (21 mr; 40%). 'H SIMP (400 MI'u, CDCls) & 8.14 (s,
1H), 7.57-7.55 (m, 2H), 7.18 (t, 1H), 6.98-6.95 (m, 1H), 6.77 (s, 1H), 6.49 (s, 1H), 3.67-3.63
(m, 2H), 3.61 (s, 3H), 3.59-3.54 (m, 2H), 2.47-2.33 (m, 2H). MC (XUA]l, m/z) coctaBnseT
522,0; 524,0 (M+H).

IIpumep 26

r/N F o
\\/,o
/NW;Q\NJQ\N/S\N .\\OCHFZ
o F 1 ¢ H :

(R)-N-(2-Xiop-4-dbrop-3-((5-drop-3-Metui-4-okco-3.4- TUruIpOX UHA3OJIUH-6-

win)amMuHo))perun)-3-(mudTopmMerokcu )nuppoauanH- 1 -cyiasdhoramun

Cramus 1: nonyvuenue (R)-3-(nudropmerokcu))nupponunu-1-cynsdormixnaopuna. B

oxJaxAeHHbIN Jb10M pacTBop (R)-3-(audropmerokcn)nuppomuanna (107 mr; 0,780 Mmounb)
u N->trn-N-usonpomuinponad-2-amuHa (204 Mk, 1,17 mmons) B DCM (6 mim) noGasisiu
cynapdpypunauxiopun (189 mxir; 2,34 MMOJb) U PEAKIHOHHYIO CMECh MEePEeMEIINBAIIN TPU
TEMIIepaType OKpy’Karoluel cpensl B TeueHue 18 wacoB. PeaknmoHHyK cMmech pa3daBisim
DCM (20 min) u npomsiBanmu Bogsbiii 1 M HCI (10 mi). Opranudeckyro ¢asy oTnemsui u
cymmnimu Haa NaxSOs, QuiupTpoBasu M KOHLEHTPUPOBAIHM MPU MOHMWKEHHOM JABJIEHUU C
NOJy4YeHHEM (R)-3-(nudropmeTokcn)nupponuanH- 1 -CyappoHMIKI0pUAa, KOTOPBII
MCTIONb30BaIM HEMOCPEICTBEHHO Ha CIeAyomeil cTaguu 6e3 NOmoNHUTENbHON ouncTku. 'H
SAMP (400 MI'y, CDCl3) 6 6.47-6.09 (m, 1H), 5.00-4.95 (m, 1H), 3.73-3.58 (m, 4H), 2.30-2.20
(m, 2H).

Cramus  2:  nonyuenue  (R)-N-(2-xnop-4-dTop-3-((5-bTop-3-metnn-4-okco-3.4-

NIUTUAPOXUHAZOIUH-6-11)aMuHO )b eHnn )-3-(mudTopMeTOKCH )TUppoauani- 1 -cynphoHamuaa.

PactBop  6-((3-amuHO-2-x710p-6-hTOpdeHI)aMruH0)-5-pTop-3-MeTrnxunazonuH-4(3H)-ona
(50 mr; 0,149 mmonb) u (R)-3-(nudropmerokcn)mupponuans- 1-cyapponmixnopuna (174,9
mr; 0,742 mmonb) B mupuaune (1 mu) Harpesanu npu 70°C B TeueHue 18 yacos. PeakinonHyro
CMECh OXJIKIAIN NI0 TEMIIEPAaTypbl OKpPYKAKOWIEeH cpeabl W pacmpenessin Mexay DCM
(25 mu) 1 10% BogaBIM CuSO4 (25 Mi). Oprannueckytro ¢asy ornemnmsiy u cyuman Hax NaxSOyq,
(¢unbTpOBaNM M KOHLEHTPUPOBAIU TPHU TMOHIKEHHOM AaBlieHNMH. HeodMIneHHOe BelecTBO
OYMINAIM  TIOCPEACTBOM  Xpomarorpadguu  Ha  cuimkareie  (TeKcaHb/>THIAETaT
0-100%) ¢ mocneayromeld OYHCTKOW MOCPEACTBOM oOpameHHO-()a30Bol XpomMaTtorpaduu
(5-95% ACN/Bona ¢ 0,1% TFA). TpeOyewmbie ppakuru oOBETUHSIN U PACTIPENSISUIA MEKAY

HacbieHHbIM BoHBIM NaHCOs (15 mur) 1 DCM (30 mur). Opranndeckyro a3y OTAeNsu U
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cymmwan Haa NaxSOs, QuupTpoBasu M KOHLEHTPUPOBAIHM IMPU MOHM)KEHHOM MAABIIEHHH C
nonyueHueM (R)-N-(2-xnop-4-¢prop-3-((5-¢pTop-3-meTun-4-okco-3,4-AUruipOX MHA30IUH-0-
w1)aMuHO )peHmn)-3-(audropmerokcn)nupponuant-1-cyasponamuna (28,02 mr; 35%) B Buzne
6enoro Teepnoro Bemectsa. 'H SIMP (400 MI'u, CDCI3) & 7.99 (s, 1H), 7.55-7.49 (m, 1H),
7.43-7.38 (m, 1H), 7.13 (t, 1H), 7.08-7.01 (m, 1H), 6.77 (s, 1H), 4.87-4.80 (m, 1H), 3.62-3.43
(m, 7H), 2.17-2.08 (m, 2H); MC (XUAJ] m/z) coctasnser 536,1 (M+H).

Ipumep 27
/N F
[ P
< N N N Q‘F
o F H ¢ H
-TFA
Tpudropaunerar (S)-N-(2-xn0p-4-drop-3-((5-brop-3-meTui-4-okco-3.4-

IUTAIAPOXUHAZOIUH-60-11)aMuHO ) erun )-3-proprmuppoanaui- 1 -cyaphoHaMmuna

PactBop 6-((3-amuH0-2-x110p-0-PpTOpPEeHNT)aMUHO)-5-HTOP-3-METUIXUHAZOJIHH-
4(3H)-ona (30 mr; 0,09 mmonb) u (S)-3-propnupponuaun-1-cynsdonmnxnopuna (50 wr;
0,3 mmodb) B iupuaune (445 mxor; 0,0891 mmons) HarpeBaau 10 70°C B repMETHYHOM COCYZE
B TeueHue 24 wyacos. PacTBOp oOxyaxpanu 00 TEMIIEpaTypbl OKPY>KAIOLIEH Cpensbl,
KOHIIEHTPUPOBAJIN U OYHINAIH MOCPEACTBOM oOpaieHHo-(a3oBoi xpomartorpadun (5-95%
MeCN/Bona, 0,1% TFA). Ilpoaykt nuodunusupoaiu ¢ nojgydeHuem tpudropanerara (S)-N-
(2-xnop-4-¢pTop-3-((5-pTop-3-MeTnn-4-okco-3,4- AUTHAPOX NHAZOINH-6-1I1)aMUHO ) eHw )-3 -
dropnupponuaun-1-cynshonamuna (18,6 mr; 42,8%). 'H AMP (400 MI'n, (CD3)S0) § 9.54
(s, 1H), 8.21 (s, 1H), 8.09 (s, 1H), 7.42-7.30 (m, 2H), 7.03-6.99 (t, 1H), 5.32 (d, 1H), 3.50-3.30
(m, 7H), 2.16-1.96 (m, 2H); MC (XUAJ] m/z) coctaBnser 488,1 (M+H).

IIpumep 28
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(S)-N-(2-XJ1op-3-((5-x510p-3-MeTUI-4-0KCO-3 .4 - TUT U AP OX UHAZOIUH-O-1J1 JaMUHO )-4-

dbropdennn)-3-dropnuppoanani-1-cyaphoHaMug

PactBop 6-((3-amuHO-2-x110p-6-PpTOpHEHNIT)aMIHO )-5-XJIOP-3-METHIIX UHA3OJIHH-
4(3H)-ona (30 mr; 0,09 mmonb) u (S)-3-propnupponuaus-1-cynsdonmnxnopuna (48 wr;
0,25 mmonb) B nupunuae (425 Mk, 0,085 mmonb) HarpeBanu 10 70°C B repMETHYHOM COCYZE

B TeueHue 24 wacos. PacTBOp oxyaxpanu A0 TEMIEPaTypbl OKPYXKAOLEH Cpeabl,
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KOHLIEHTPUPOBAIM W OYMIIATH TOCPEeACcTBOM Xpomartorpadpuu Ha cunukarene (1-10%
MeOH/DCM, 1% NH4OH) c nonydenuem (S)-N-(2-xyop-3-((5-xnop-3-meTmin-4-okco-3,4-
JIUTUAPOXUHA30JIUH-0-1I1)aMUHO)-4-pTopdennn)-3-propnupponuaus-1-cynpponamuna (14
mr; 33%). 'H SIMP (400 MI', CD30D) & 8.44 (s, 1H), 7.67-7.63 (m, 1H), 7.43 (d, 1H), 7.28-
7.23 (t, 1H), 6.92-6.89 (m, 1H), 5.31-5.15 (m, 1H), 3.61-3.39 (m, 7H), 2.22-2.00 (m, 2H); MC
(XUAJL m/z) coctaBisier 504,1 (M+H).

IIpumep 29
N F 5
i QS
N N NS OCHF,
o ca 1 ¢ H

(R)-N-(2-Xop-3-((5-x510p-3-MeTuji-4-0kco-3 . 4- TUru IpOX UHAZOJIUH-O- W1 )aMUHO )-4 -

dbropdennn)-3-(nudropmeTokcH ) UppOaUIUH-1-cyaphOoHAMUL

PactBop 6-((3-amuHO-2-x110p-6-PpTOpHEHMIT)aMHIHO)-5-XJIOP-3-METUIIX UHA3OJIHH-

4(3H)-ona (52  wm;

2

0,1472 wmmomp) wu  (R)-3-(audropmerokcn)nupponuanH-1-
cynbponmmxnopuna (173,5 mr; 0,7362 mmons) B nupuauae (0,800 mu) narpesanu npu 70°C B
TeueHue 18 yacoB. PeakIIMOHHYIO CMECh OXJIAXKAAIH A0 TEMIIEPATYPbl OKPYXKAKOLIEH CPEAb] U
pactipenensiimu Mexny DCM (25 min) u 10% BomubiM CuSOy4 (25 mim). Opranuueckyro ¢dasy
otpensy, cymmwiu Haa NaxSOs, QuibTpoBanu M KOHLEHTPUPOBAIH IPH IMOHWKEHHOM
JaBlieHNU. PEeakIMOHHYI0 CMeCh OYMINAIN IOCPEACTBOM XpoMarorpapuu Ha CHIIMKaresie
(rexcanbl/3Tunanerat 0-100%) ¢ mocneayroLiel OYUCTKOM MOCPeaCTBOM 00paleHHO-(a30BoMH
xpomarorpadpuu (5-95% ACN/Boma ¢ 0,1% TFA). TpeGyembie (pakuuu OObEOUHSIN U
pactipenensuii  Mexay HaceimmeHHbIM BogHbiM NaHCOs (15 min) uw DCM (30 wmu).
Oprannyeckyro a3y oraensm, cymmin Hax NaxSO4, prmbTpoBaiu 1 KOHIEHTPUPOBAIU TIPH
NOHM)KEHHOM JiaBjieHMH ¢ mnodydeHueM (R)-N-(2-xmop-3-((5-xnop-3-meTnn-4-okco-3,4-
AUTUAPOXHUHA30IUH-0-1I1)aMUHO))-4-pTopdenn)-3-(audpTopMeTOKCH )-ITUPPONTUANH- | -
cyneonamuna (27,34 mr; 34 %) B Bume Genoro Teepaoro semectsa. 'H SIMP (400 MI'w,
CDCl3) & 7.93 (s, 1H), 7.59-7.53 (m, 1H), 7.50 (d, 1H), 7.15 (t, 1H), 6.98-6.94 (m, 1H), 6.77
(s, 1H), 6.46 (s, 1H), 6.35-5.97 (m, 1H), 4.88-4.81(m, 1H), 3.63-3.44 (m, 7H), 2.17-2.10 (m,
2H);, MC (XUA/L, m/z) coctaBusier 552,0 (M+H).
IIpumep 30
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Q@LQ O

“TFA

Tpudropauerar N-(2-xs0p-4-drop-3-((5-pTop-3-meTni-4-okco-3.4-

IUTUAPOXUHA3OIMH-6-11)aMuHO Ybennn)-3-azabuimknol3.1.0lrexkcan-3-cyaphoHamMmuna

PactBop 6-((3-amuH0-2-x510p-0-PpTOpPEeHnT)aMUHO)-5-HTOP-3-METUITX UHA3OJTHH-
4(3H)-ona (30 mr; 0,09 mmoinb) u 3-azabunmkio[3.1.0]rekcan-3-cyapdonmnxnopuna (48 wmr;
0,27 mmodb) B upuanne (445 Mk, 0,0891 mmone) HarpeBasu 10 70°C B TepMETHYHOM COCYIE
B TeueHue 24 wyacos. PacTBOp oOxyaxkpanum [0 TEMIIEpaTypbl OKPYKAOLIEH Cpensbl,
KOHIIEHTPUPOBAJIN U OYHINAIH MOCPEACTBOM oOpameHHo-(a3oBoi xpomartorpaduu (5-95%
MeCN/Bona, 0,1% TFA). Ilponykt nuodunmusupoBanu ¢ nonyueHuem tpudropamerata N-(2-
xyop-4-prop-3-((5-prop-3-mernin-4-okco-3,4-TUruapOX NHA3OIMH-6-MIT)aMHHO )peHnIT )-3 -
azabunukio[3.1.0]rexcan-3-cynsponamuna (23,5 mr; 54,7%). 'H IMP (400 MT'w;, (CD3)2S0)
8 9.46 (s, 1H), 8.19 (s, 1H), 8.08 (s, 1H), 7.38-7.30 (m, 3H), 7.03-6.98 (t, 1H), 3.44 (s, 3H),
3.29 (s, 4H), 1.56-1.52 (m, 2H), 0.60-0.54 (m, 1H), 0.16-0.13 (m, 1H); MC (XUAJ, m/z)
coctasinsieT 482,1 (M+H).

IIpumep 31
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Tpudrtopauerar  N-(2-xJ0p-3-((5-xJ10p-3-MeTUI-4-0KCO-3 . 4-TUTUAPOXUHAZOJIUH-O -

win)amMuao)-4.5-mudropdenmwn)nuppoauaui- 1 -cyashoHaMuna

PactBop 6-((3-amunO-2-X710p-5,6-1MTOpPEHMIT)aMUHO)-5-XJI0p-3 -METHIIX UHA3OJTH-
4(3H)-ona (100 wmr; 0,2694 mmonb) u muppoiuauH-1-cynbhormmxnopuna (114.2 wr;
0,6735 mmonn) B mupuaune (1,35 mur) Harpesanu npu 70°C B Teuenne 18 yacos. PeakiinonHyro
CMECh OXJIAXKJIAJIN 10 TEMIIEPATyPbl OKpPY KaroLIel cpeasl u pacnpenensin mexxay DCM (15
i) u 10% BomabiM CuSO4 (15 mut). Opranudeckyro dazy ornensun, cymwin Hag MgrSOq,
($uIbTpOBaNTH M KOHLEHTPUPOBAIHU. PEaKIIMOHHYIO CMECh OUUIIAIN MTOCPEICTBOM OOpaIeHHO-
¢azosoii xpomarorpaduu (5-95% ACN/Boga ¢ 0,1% TFA). TpeOyemble ¢ppaximm codupanu u
auoGUIM3UpOBaIN ¢ mojydeHueM tpudTopanerara N-(2-xmop-3-((5-xnop-3-meTni-4-okco-

3,4-IUrupOX MHA30JINH-0-1I1)aMUHO)-4,5-nudropdeHun)-nuppoauanH- 1 -cynsp oHamua
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(73,5 mr; 54%) B Buze 6enoro TBepaoro semmectsa. 'H SIMP (400 MI'u, CDCI5) & 8.34 (s, 1H),
7.61 (d, 1H), 7.49-7.45 (m, 1H), 7.06-7.03 (m, 1H), 6.85 (s, 1H), 6.54 (s, 1H), 3.64 (s, 3H),
3.40-3.36 (m, 4H), 1.95-1.92 (m, 4H). MC (XUA/, m/z) coctaBnsier 504,0 (M+H).
IIpumep 32
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-TFA

Tpudropauerar (R)-N-(2-xu10p-3-((5-xJ10p-3-MeTHI-4-0KCO-3 . 4-TUrUAPOX MHAZOJIUH-

6-mn)amMuuo)-4. 5-nudropdeHmn)-3-MEeTOKCUTTUPPOIUAUH- 1 -cyapdhoHaMuaa

PactBop 6-((3-amunO-2-X710p-5,6-1MpTOPPEHMIT)aMIUHO)-5-XJI0P-3 -METHIIX UHA3OJIH-
4(3H)-ona (100 wmr; 0,269 Mmmonb) u (R)-3-MeTokcunupponuant- 1 -cyasdonninxnopuaa (134,5
mr; 0,6735 mmone) B mupuaune (1,35 mir) repmernsuposanu u Harpeaau npu 70°C B TeueHue
18 uacoB. PeakuMOHHYI0 CMECh OXJIAXKIAIW [0 TEMIEPATypbl OKPY KAKOLIEH Cpenasl,
pazbasisuin DCM (15 mur) u mpombiBaiu 10% BogaeiM CuSO4 (15 mu). DCM skeTpakT cymmnm
Han MgSO4, KOHLIEHTPUPOBAIM M OCTAaTOK OYMIIAIN MOCPENCTBOM oOOpameHHO-(pa3z0BoH
xpomarorpapuu (5-95% ACN/Bona ¢ 0,1% TFA) ¢ nonyuenunem tpudropauerara (R)-N-(2-
xjiop-3-((5-xnop-3-meTuin-4-okco-3,4- AUruAPOX MHA30JINH-0-1J1)aMUHO)-4, S-nudropd enun)-
3-MeTokcunuppoauauH-1-cynbponamuna (144 mr; 60%). 'H AMP (400 MI'u, CDCI3) & 8.34
(s, 1H), 7.60 (d, 1H), 7.53-7.48 (m, 1H), 7.07-7.04 (m, 2H), 6.54 (s, 1H), 4.00-3.98 (m, 1H),
3.64 (s, 3H), 3.56-3.43 (m, 4H), 3.29 (s, 3H), 2.18-2.12 (m, 1H), 2.04-1.94 (m, 1H). MC
(XUAL, m/z) coctausiet 534,1 (M+H).

IIpumep 33
F
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Tpudropauerar (R)-N-(2-xu0p-3-((5-x510p-3-MeTHI-4-0KCO-3 . 4-TUrUAPOX UHAZOJIUH-

6-mn)amuuo)-4. 5-nudropdernn)-3-gpropnuppoanaul- 1 -cyaphoHamMuna

PactBop 6-((3-amunO-2-X710p-5,6-1UTOpPEHNIT)aMIUHO)-5-XI10P-3 -METUIIX UHA3OJIH-
4(3H)-ona (100 mr; 0,269 mmonb) u (R)-3-proprniupponunus-1-cynshpormmxnopuna (126,4 mr;

0,6735 mmonb) B nupuauHe (1,35 M) repmerusupoBanu u HarpeBanu npu 70°C B TeueHue
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18 uacoB. PeakuMOHHYIO CMECh OXJIAXKAAAW OO0 TEMIEPATypbl OKPYKAKIIEH Cpenbl,
paszbasisuin DCM (15 mur) u mpombiBainu 10% BogueiM CuSOy4 (15 mut). DCM skeTpakt cymmnu
Han MgSO4, KOHLEHTPUPOBAIM M OCTaTOK OYMIIAIN MOCPENCTBOM oOOpaleHHO-(pa3z0Boi
xpomatorpaduu (5-95% ACN/Boma ¢ 0,1% TFA) ¢ nonyuenunem tpugrtopauerara (R)-N-(2-
x51op-3-((5-xnop-3-meTnin-4-okco-3,4- AMrHAPOXMHAZOINH-0-1I1)aMUHO )-4, S-nuTopd eH)-
3-proprupponuaun-1-cynsponamuna (141 mr; 43%). 'H SAMP (400 MI'y, CDCls) & 8.78 (s,
1H), 7.66 (d, 1H), 7.58-7.53 (m, 1H), 7.07-7.05 (m, 1H), 6.89 (s, 1H), 6.57 (s, 1H), 5.33-5.18
(m, 1H), 3.71 (s, 3H), 3.68-3.62 (m, 2H), 3.55-3.46 (m, 2H), 2.36-2.26 (m, 1H), 2.18-1.99 (m,
1H). MC (XUAJ, m/z) coctasnsier 522,1 (M+H).
IIpumep 34
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(R)-N-(3-((5-Xnop-3-meTui-4-0kco-3.4- IMruIpoX uHA30JIUH-6-11)aMuHO )-2.4. 5-

TpudTOopdEeHNNI)-3-METOKCUTTUPPOIUINH- | -cyabh OHAMUT

B pactBop 6-((3-amuHO-2,5,6-TpudTOpPEeHNIT)aMIHO)-5-XII0P-3 -METUIXUHA3OJINH-
4(3H)-ona (15 mr; 0,042 mmonb) B nupuause (211 mxi; 0,042 mmons) nodasmsmu (R)-3-
METOKCUIIUPPONUAnH- 1 -cynbdonmmxnopun (21 mr; 0,11 MMonp) M peakLMOHHYIO CMeECh
HarpeBaju B repMmerudHoM cocyzae ao 70°C B teueHue 16 wacos. PacTBop oxnaxnmanu 1o
TEMIIepaTypbl OKpyXKarolled Cpeabl, KOHLEHTPUPOBAIM U OUHUINAJIM IOCPEICTBOM
xpomatorpaduu Ha cunukarene (1-15% MeOH/DCM, 1% NH4OH) ¢ nony4yenuem (R)-N-(3-
((5-xn0p-3-mMeTui-4-o0kco-3,4-TMruAPOX NHA3OJIUH-6-1J1)aMUHO)-2,4, 5-Tpudropdenmn)-3-
METOKCUIUPPOJIUAUH-1-cynbonamuna (12 mr; 55%). 'H IMP (400 MT'u, CDCls) § 7.95 (s,
1H), 7.54 (d, 1H), 7.40-7.33 (m, 1H), 7.14-7.10 (m, 1H), 7.04 (s, br, 1H), 6.32 (s, br, 1H), 3.58
(s,3H), 3.55-3.37 (m, SH), 3.29 (s, 3H), 1.99-1.93 (m, 2H), MC (XA, m/z) coctasisier 5181
(M+H).

IIpumep 35
F
r/N F o
\ /,O
/N N

o
Iz
o
Iz
[/
I
-|:|



266

(R)-N-(2-Xop-3-((3.5-numernn-4-0kco-3,4- INruapoXxuHa30JIuH-6-11)aMuHo )-4., 5 -

nudropdbennn)-3-dpropnuppoauaut-1-cyashoHaMun

PactBop 6-((3-amuHO0-2-x110p-5,6-1uTopdheHnn)aMuHo)-3,5 - AMMETUIIX MIHA30JIUH-
4(3H)-ona (125 mr; 0,35 mmons) u (R)-3-propnupponuans-1-cynasdonmnxiaopuna (334,3 mr;
1,78 mmonp) B nupunune (3,6 mu) HarpeBanu npu 70°C B TedeHune 24 4aCOB B T€PMETUYHOM
cocyne. PeakimOHHYI0 CMeCh OXJIAXKIaIU A0 TEMIIEPATYPhl OKPYKAIOLIEeH Cpebl, pa30aBIisIn
sTUaneTaToM U npombiBaiu 10% numoHHON KucIoTol (3%50 M) u paccosom (1x25 ),
cymm Han 0e3BomHbIM NapSOs, GunbTpoBaiM M KOHLEHTpUupoBaiu. OCTaTOK OYHINAIU
MOCPENCTBOM KOJIOHOUHOH xpomarorpaduu Ha cunukareiae (DCM/EtOAc) ¢ mocnenyrotmei
OUYHCTKOHN MOCpencTBOM obOparieHHO-(pa3oBoil xpomartorpadguu (cmecy Boma/ACN ¢ 0,1%
TFA). TpeOyembie ¢ppakuun oObenuHsIIN U pacnpeneisuim Mexay cMmecbto DCM:IPA 4:1 u
HacbieHHbIM BomHBIM NaHCOs (1X) u opraHM4ecKkwii CIIOH OTAENSUIM, CYLIWJIA Haj
6e3BonHbIM NaxSO4, rnibTpoBamn 1 KOHIIEHTpUpOBaH ¢ nmonyueHueM (R)-N-(2-xmop-3-((3,5-
OUMETHII-4-0KCO-3,4- TUTUAPOXUHA3OIUH-0-1J1)aMUHO )-4, S5-nudropdenmn)-3-
¢dToprmpponuauH-1-cynsdponamuna (50 mr; 28%) B BHIE JKENTOBATOTO TBEPAOTO BEIIECTBA.
'H AIMP (400 MT'u, CDCl3) & 7.95 (s, 1H), 7.49-7.46 (d, 1H), 7.32-7.27 (m, 1H), 7.15-7.13 (m,
1H), 6.81 (s, 1H), 5.65 (s, 1H), 5.32-5.16 (m, 1H), 3.71-3.47 (m, 7H), 2.96 (s, 3H), 2.34-1.98
(m, 2H); MC (XHUA/, m/z) coctausier 502,1; 504,1 (M+H).

IIpumep 36
p@ ]@ 2
TFA
Tpudropauerar (R)-N-(3-((5-xJ10p-3-MeTHI1-4-0KCO-3.4-TUTUAPOX UHAZOJIUH-O-

win)amMuao)-2.4. 5-tpudropdennn)-3-gropnupponnaut- 1 -cyaphoHamuna

B pactBop 6-((3-amuHO-2,5,6-TpudTOpPEHMIT)aMIUHO)-5-XJI0P-3 -METHIX UHA3OJINH-
4(3H)-ona (13 mr; 0,037 mmonb) B nupunuae (183 mki, 0,037 mmons) nodasmsu (R)-3-
¢droprupponuaun-1-cynsdponmnxnopun (17 wmr; 0,092 MMOIb) U pPEAKUUOHHYIO CMECH
HarpeBajqu B repmetudHoM cocyzae no 70°C B TeueHue 6 vacoB. PacTBop oxnaxkmanu 1o
TEMIIEPaTyPbl OKPY KAIOLIEeH Cpenbl, KOHLIEHTPHUPOBAIN M OYHILNAIN TOCPEICTBOM OOpaIIeHHO-
dazosoit xpomarorpaduu (5-95% MeCN/Bona, 0,1% TFA). Ilpoaykr nuodumusupoBaiu ¢
nonyuenuem tpudropanerara (R)-N-(3-((5-xnop-3-mernin-4-okco-3,4-AuruApoxXx ”Ha30JIHH-0-

win)amMuHo)-2,4,S-rpudropdenun)-3-proprnupponunun- 1-cynsponamuna (5 mr; Bbixon 27%).
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'H AMP (400 MI'u, CDCl3) & 8.55 (s, 1H), 7.64 (d, 1H), 7.45-7.38 (m, 1H), 7.16-7.12 (m, 1H),
6.65 (s, br, 1H), 6.40 (s, 1H), 5.25 (d, 1H), 3.69 (s, 3H), 3.66-3.44 (m, 4H), 2.35-2.00 (m, 2H);
MC (XUAJH, m/z) cocrapnsier 506,1 (M+H).

IIpumep 37
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(R)-N-(2-Xop-3-((5-x510p-3-MeTuji-4-0KC0-3 . 4- TUrU AP OX UHAZOJIUH-O-MJT)OKCH )-4 -

dbropdennn)-3-MeTOKCUTTUPPOIUANH- | -CyabhOHAMUT

PactBop 6-(3-amuHO-2-x710p-6-pTOpdheHoken)-5-xa0p-3-meTrmnxunazonus-4(3H)-ona
(96 wr; 0,2711 mmonbe) u (R)-3-meroxcunupponuans- 1 -cynasdonmnxnopuna (270,06 wmr;
1,355 mmonb) B mupuanse (2,2 min) HarpeBanu npu 70°C B TedeHue 18 vacos. PeakinoHHyro
CMECh OXJIAXKIAH 10 TEMIIEPaTyPbl OKPYKAIOIIEH Cpenbl, 3aTeM pacnpenessuim mexny DCM
(75 M) u 10% BomaeiM CuSOg4 (75 mu). Opranumdeckue ¢aspl cymman Hax NaxSOs,
¢unbTpoBaNM M KOHLUEHTPUPOBAIM TPH MOHMKEHHOM JAaBJeHHH. PEakLHMOHHYIO CMeCh
OYMINAIN TIOCPEACTBOM xpomarorpadum Ha cunukarene (rekcanbl/sTunanerat 0-100%) c
MOCJIEAYIOIIeH OYMUCTKONH TOCpencTBoM obpatneHHo-pa3oBoil xpomartorpadum  (5-95%
ACN/Boma ¢ 0,1% TFA). TpeOyemble ¢(pakumu OOBEIUHSIN W PACTIPEACISUTH MEXKIY
HacbieHHbIM BogHbIM NaHCO3 (30 mir) u DCM (15%3 mum). Opranuueckyro ¢asy OTAeNsIH,
cymmmm Haa NaxSOs, GuiabTpoBanmM M KOHLEHTPUPOBAIU IPU TOHMXEHHOM aBIICHUU C
MOJTy4YeHHUEM (R)-N-(2-x510p-3-((5-x10p-3-MeTUI-4-0KCO-3,4-TUrUAPOX UHAZOJTHH-O-1JT)-
okcu)-4-propdhennn)-3-merokcunupponuau-1-cynsponamuna (38,53 wmr; 27%) B BuAE
6enoro Teepaoro emectsa. 'H SIMP (400 MI'y, CDCIs) & 7.99 (s, 1H), 7.61-7.56 (m, 1H),
7.50 (d, 1H), 7.14 (t, 1H), 7.04-7.00 (m, 2H), 3.97-3.92 (m, 1H), 3.57 (s, 3H), 3.52-3.37 (m,
4H), 3.25 (s, 3H), 2.13-2.04 (m, 1H), 2.00-1.87 (m, 1H); MC (XUA/, m/z) cocraBiser
517,0 (M+H).

IIpumep 38

N F

r/ O\\ //O
N

< (0) N’S\N
o a H Q"'F

(R)-N-(2-Xu1op-3-((5-x510p-3-MeTuI-4-0KCO-3 . 4- TUrU IPOX UHAZOJIUH-O- I )OKCH )-4 -

dropdennn)-3-dropnuppoauani-1-cyaphoHaMua
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PactBop 6-(3-amuHO-2-x7110p-6-pTOpheHokcn)-5-xaop-3-mermnxunazonus-4(3H)-ona
(75 wr; 0,2118 wmmonb) u (R)-3-propnupponunus-1-cynshponmnxnopuna (119,2 wmr;
0,6353 mmounb) B nupuause (1,8 mur) Harpesanu npu 70°C B TeueHue 48 yacos. PeakinoHHy0
CMeCh OXJIAXKZIAJIH IO TeMIIepaTyphbl OKpy»Karomiei cpenbl u pacrpeneisum mexny DCM (50
mi) 1 10% BogubiM CuSO4 (50 mut). Oprannyeckue dasbl cymmm Hag NaxSOs, punsTpoBany,
3aTeM KOHLEHTPUPOBAJIM TPU MOHMKEHHOM JAaBJICHHU. PEaKLIHMOHHYI) CMeCh OYMIIAJIH
NOCPENCTBOM Xpomarorpaduu Ha cuirkarene (rekcanbl/stunanerat 0-100%) ¢ mocnenyromeit
OUYHCTKON TMOCpencTBOM oOpaleHHO-(pa3oBoil xpomarorpaduu (5-95% ACN/Boma ¢ 0,1%
TFA). TpeOyemble ppakunu OOBEOUHSUTH M PACIPEACISUI MEXKIY HACBIIIEHHBIM BOJHBIM
NaHCOs3 (15 mn) u DCM (30 mu). Opranuueckyro ¢asy otaensuiy, cyumid Hanx NaxSOs,
($uIbTpOBaNM U KOHIEHTPHPOBAJIHM TPU MOHWKEHHOM JaBjieHuu ¢ nonyderueM (R)-N-(2-
xj10p-3-((5-x50p-3-MeTHI-4-0KCO-3 ,4-TUTHIPOXMHA3OIUH-O-1T)OKCH )-4-propdermn)-3-
dropnupponuaun-1-cynsponamuna (39,6 mr; 37%) B Bune Genoro TBepaoro Bemectsa. 'H
SMP (400 MI'u, CDCls) 6 8.00 (s, 1H), 7.63-7.58k (m, 1H), 7.50 (d, 1H), 7.15 (t, 1H), 7.03-
6.99 (d, 1H), 6.89 (s, 1H), 5.30-5.13 (m, 1H), 3.68-3.42 (m, 7H), 2.32-2.18 (m, 1H), 2.13-1.93
(m, 1H); MC (XA, m/z) coctasusier 505,0 (M+H).

IIpumep 39
N F
~ Q.0
AN 0 N'S‘N
o c H Q

N-(2-Xnop-3-((5-x10p-3-MeTmii-4-0kc0-3 . 4-AUTrHAPOXUHAZOJIUH-O-1I1 )OKCH )-4-

dbropdenmn)nupponuaun- 1 -cyasdhonamun

PactBop 6-(3-amuHO-2-x510p-6-hTOpheHokcn)-5-x10p-3-meTmnxunazonus-4(3H)-ona
(50 wmr; 0,141 mmonb) U mmpponuauH-1-cynbdonmmxnopuna (120 mr; 0,706 mMmonb) B
nupuause (1,1 mu) nepememuBanmu npu 70°C B TeueHne 48 yacoB. PeaknMOHHYIO CMeCh
OXJIAKAAIA 1O TEMIEpPaTypbl OKPYKAKOIIEeH cpenpl, 3aTeM pacnpeneisiu mexay DCM
(50 M) u 10% BomaeiM CuSO4 (50 mu). Opranumdeckne ¢aspl cymmau Hag NaxSOs,
¢dunbTpoBaNH, 3aT€M KOHLEHTPUPOBAIH NPH MOHWKEHHOM JaBJICHHUH. PEakIMOHHYIO CMeECh
OYMINAIN TIOCPEACTBOM xpomarorpadum Ha cunukarene (rekcanbl/sTunanerat 0-100%) c
MOCJIEAVIOIIeH OYMCTKOH TOCpencTBOoM obOparneHHoO-(pa3oBoil xpomarorpadum  (5-95%
ACN/Boma ¢ 0,1% TFA). TpeOyemble ¢(pakumu OOBEOUHSIM U PACTIPENENSTH MEXKIY
HaceimeHHbIM BOgHBIM NaHCOs3 (15 mu) u DCM (30 mur). Opranudeckyio ¢asy OTHEISUIH,

cymman Haa NaxSOs, QuiupTpoBasu M KOHLEHTPUPOBAJIHM MPU TMOHMWKEHHOM JABJIEHUU C
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nonydeHueM  N-(2-xiop-3-((5-xaop-3-MeTnuin-4-okco-3,4-1urnapox tHa30JIMH-0- 1T )OKCH )-4-
droppenwn)nmuppomuaus-1-cyapponamuna (45,6 mr; 66%) B BHOe Oenoro TBEPAOroO
Bemectsa. 'H SIMP (400 MI'u, CDCl3) § 8.00 (s, 1H), 7.60-7.55 (m, 1H), 7.49 (d, 1H), 7.14 (4,
1H), 7.00 (d, 1H), 6.93 (s, 1H), 3.57 (s, 3H), 3.36-3.26 (m, 4H), 1.90-1.80 (m, 4H); MC (XUA/],
m/z) cocrapisieT 487,0 (M+H).

IIpumep 40
F
/N F
L WP
F H Cl H
-TFA
Tpudropauerar N-(2-x510p-4.5-nudrop-3-((5-brop-3-metnn-4-okco-3.4-

NUTUIAPOXUHAZOJIUH-6-11)aMUHO )b eHun ) nuppoannut- 1 -cyapdhoHamMuna

PactBop 6-((3-amuHO-2-x710p-5,6-1MTOpPEHNT)aMUHO)-5-PTOP-3-METUIXUHA3OJIH-
4(3H)-ona (35 wmr; 0,09867 mmonb) u mnuppodauauH-1-cynbpormmxaopuna (41,84 wr;
0,2467 mmons) B upuaune (0,49 min) repmernsuposain 1 Harpesanu rnpu 70 °C B reyenue 18
4acoB. PeakinOHHYI0 CMECh OXJIAKIANH IO TEMIIEPATyPbl OKPYKatoIeil cpenpl U pa30aBIisin
DCM (15 mn) u npomsiBanu 10% BogueiM CuSO4 (15 mim). DCM sKCTpakT Cymwiy Haj
MgSQO4, KOHLEHTPUPOBAJIM U OCTAaTOK OYMINAIM TIOCPEACTBOM OOpalieHHO-(a30BoH
xpomarorpaduu (5-95% ACN/Bona ¢ 0,1% TFA) ¢ nonyuennem tpudropanerata N-(2-xjop-
4,5-nu¢prop-3-((5-prop-3-mernn-4-okco-3,4-IUruAPOX THA3OIUH-0- 1T )AMUHO)-
denun)muppomumus- 1-cyashonamuna (32,4 mr; 67%). 'H AMP (400 MI'n, CDCls) & 8.55 (s,
1H), 7.54 (d, 1H), 7.46-7.41 (m, 1H), 7.19-7.13 (m, 1H), 6.85 (s, 1H), 6.05 (s, 1H), 3.68 (s,
3H), 3.40-3.36 (m, 4H), 1.95-1.92 (m, 4H). MC (XUA/], m/z) cocranset 488,1 (M+H).

IIpumep 41
F
/N F
[ %P
TR
F H ¢ H

TFA

Tpudropauerar N-(2-x510p-4.5-nudrop-3-((5-brop-3-metnn-4-okco-3.4-

IUTAAPOXUHAZOJIMH-6-11)aMUHO )pernn )-2-azaburmknol 2. 1.1 rekcan-2-cyabphoHamuna

PactBop 6-((3-amuHO-2-x710p-5,6-11TOpPEHNT)aMUHO)-5-PTOP-3-METUIXUHA3OJINH-

4(3H)-ona (35 wr; 0,09867 mmonb) u 2-azabunmkno[2.1.1]rekcan-2-cynbdoHMIXIOpUaa
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(44,80 mr; 0,2467 mmonb) B nupunune (0,49 mi) repmerusuposanu 1 Harpesanu rpu 70°C B
TeueHue 18 yacoB. PEakIIMOHHYIO CMECh OXJIAXKAAIH 10 TEMIIEPATYPhbl OKPYXKAKOLIEH CPEAb] U
paszbasisiiu DCM (15 mur) u mpombiBanu 10% BonuabiM CuSO4 (15 mu). DCM skeTpakt cymmnm
Hag MgSO4, KOHLEHTPUPOBAJIM M OCTATOK OYMINAIM IOCPEACTBOM OOpameHHO-(a30Boi
xpomarorpaduu (5-95% ACN/Bona ¢ 0,1% TFA) ¢ nonyuennem tpudropanerata N-(2-xjop-
4,5-mudrop-3-((5-dprop-3-merun-4-okco-3,4-TUruapoX UHA30JMH-6-1JT)aMUHO )-(heHuT )-2-
azabunukno[2.1.1]rekcan-2-cynsponamuna (16,4 mr; 33%). 'H SAMP (400 MI'y, CDCl3) §
8.39 (s, 1H), 7.52-7.46 (m, 2H), 7.17-7.11 (m, 1H), 6.88 (s, 1H), 6.02 (s, 1H), 4.27 (d, 1H), 3.65
(s, 3H), 3.41 (s, 2H), 2.93-2.90 (m, 1H), 1.99-1.95 (m, 2H), 1.56-1.55 (m, 2H). MC (XUA/],
m/z) cocrasinsier 500,1 (M+H).

IIpumep 42
/N F o
F Nr WO
N ” H’ ~ N Q
(0] F Cl
“TFA
TpudTropauerar N-(2-x510p-4-dbTop-3-((5-drop-3-(bropmerni)-4-okco-3.4-

NUTAAPOXUHAZOINH-60-11)aMUHO )b eHun ) nuppoaunui- 1 -cyabhoHaMuna

Cragus 1: monyuenue 6-6pom-5-drop-3-(bropmernn)xunazonun-4(3H)-ona. 6-bpowm-

5-propxunazomun-4(3H)-on (0,512 r; 2,107 mmonp) pactBopsuini B N,N-numerunpopmamuse
(5,26 mu) u obpadareiBamu noadropmeranom (0,1566 mur; 2,317 MMoJb) 11 KapOOHATOM KaJHs
(0,4367 1; 3,160 MMoIb). PeakIIMOHHYO CMECh BBIIEPKUBAIIU TIPU TEMIIEPATyPe OKPYKAIOLIEH
cpenbl B TeyeHue 16 yacoB. HeounineHHy0 peakimoHHYI0 cMech pasdasisuin DCM (30 mi) u
bunsTpoBasiu yepes Celite®. ®@umnprpar npombiBamu Bomoit (20 mu). OpraHuueckuii Cou
cobupanu, cymmwm Hag MgSO4 W KOHUEHTPHPOBAIM C TMOJNydYeHHeM 6-0pom-S-¢pTop-3-
(propmermn)xunazonua-4(3H)-0oHa, KOTOPBIA HCIONB30BAIM HA CJIEAYIOLIEH craguu Oe3
OYHUCTKH.

Cranus 2: HOJIVUEHHE mpem-oytuii-(5-dbrop-3-(dropmerni)-4-okco-3.4-

OUTHIPOXHHA30NMUH-0-1)Kapbamara.  6-bpom-5-¢rop-3-(Propmermn)xunazonus-4(3H)-on

(500 wmr; 1,82 wmmonb) pactBopsuiu B Tomyone (18 wmu) m obOpalarbiBanu  mpemt-
Oytunkapbamarom (224 wr; 1,91 wmmonb), Tpuc(aubensmnuaeHaneroH)aunauiaarneM(0)
(83,2 mr; 0,0909 mmonp), Xantphos (158 mr; 0,273 mmonb) u kapbonarom nesust (1777 wmr;
5,45 mmonb). PactBop GapOoTupoBasn aproHOM B TE€UEHHE HECKOJBKUX MHUHYT U 3aTeM

HarpeBaiu W mnepememuBanu npu 110°C B aromcdepe aproHa B TeueHue 18 dacos.
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PeakuinoHHYI0 CMeCh OXJIaXIalIu A0 TEMIIEPaTypbl OKpykaromeil cpensl, paszdasmusan DCM
(30 M) m mepememmBanu B TedeHue 15 MuHyT, 3aTeM ¢unbrpoBann depe3 Celite®, u
KOHLeHTpUpoBasiu. [loNyd4eHHBII OCTATOK OYMINAIM IOCPENCTBOM Xpomarorpaduu Ha
cuimkarene (55-95% EtOAc/rekcansl) ¢ nonydenueMm (5-¢prop-3-(¢propmernin)-4-okco-3,4-
IUTUAPOXHHA30MUH-0-1)kapObamara (270 wmr; 47% 3a ase cramun). MC (XUAJ, m/z)
cocraBisier 312,1 (M+H).

Cramus 3: monydenue 6-amuHO-5-bTop-3-(PTopmerin)xunazonnn-4(3H)-ona. (5-

@rop-3-(propmernin)-4-okco-3,4-qUruapoxMHa30MMH-0-11)Kkapoamar (267 mr; 0,858 Mmoub)
pactBopsuii B 10 M pactBopa TFA/DCM 1:1 u peakMOHHYIO CMECh MEPEMEIIUBAIN TIPH
TEMIIepaType OKpy’Karolled cpenabl B TedeHue 15 MuHyT. PacTBOpUTENb yoanasiiu MOA
BakyymoM. ITonmyuennslit ocrtatok pactsopsuid B cmecu DCM/IPA 4:1 (10 mur) u npoMbIBaiu
HacbieHHbIM BogHbIM NaHCOs3 (10 mur; x3). Opranumdeckmii cnoit cymmmu Hany MgSOs,
¢unbTpoBaNIM M KOHLEHTPHPOBAIM C TOJy4YeHHEM 6-aMuHO-5-pTop-3-(dhTopmern)-
xuHa301MH-4(3H)-0Ha, KOTOpBII HCMOMB30BaANN ¢ AoMONHUTENbHON ouncTkoil. MC (XUA/L,
m/z) cocrasysier 212,1 (M+H).

Cramus 4: Ioayuenue mpem-0yrun-(2-xaop-4-drop-3-((5-dbrop-3-(dropmernn)-4-

OKCO-3,4-TUTUIPOX UHA30JIHUH-0-1T)aMUHO )permn)kapbamara. 6-AMuHO-5-Top-3-

(propmernn)xunazonua-4(3H)-on (200 mr; 0,947 mmonp) pacTBOpsuid B Todyouse (9 mi) u
obpabatbiBasu  mpem-0Oytun-(2-xnop-4-¢prop-3-iondpennn)kapdbamarom (370 wmr; 0,994
MMOJIb), Tpuc(audbensununeHarero)aunamaaneM(0) (43,4 mr; 0,0474 mmons), Xantphos
(82,2 mr; 0,142 mmodb) u kapOoHaToM nesust (926 mr; 2,84 mmonb). PactBop GapboTrpoBaiu
aproHOM B T€UYE€HHE HECKOJbKUX MHUHYT W 3aTeM HarpeBanu u nepememunsanu npu 110°C B
aromc(epe aproHa B TeueHHe 6 4acOB. PEakIIMOHHYIO CMeCh OXJIAXKIAIU 10 TEMIIePaTyphbl
OKpykaromeH cpensl, pazdasnsuin DCM (15 mut) 1 nepemMentnBaiy B TeueHne 15 MUHYT, 3aTeM
¢unbTpoBaNM uYepe3 LENUT W KOHHEHTpupoBaiu. IlosyueHHBIH OCTATOK —OYMIIAIH
nocpencteoM xpomarorpaduu Ha cuukarene (25-75% EtOAc/rexcaHbl) ¢ MOJIy4eHUEM
mpem-0yTun-(2-xnop-4-prop-3-((5-prop-3-(hropmernn)-4-okco-3,4-TUrHIPOXHHAZOIUH-O-
wi)amuHo)penmn)kapbamara (332 mr; 75% 3a e cragun). MC (XMA/Jl, m/z) cocTtasisier
455,1 (M+H).

Cranus 5: OOJIVUEHHE 6-((3-amuH0-2-xJ10p-6-hTopdh e )Jamuuo)-5-bTop-3 -

(bropmernn)xunazonns-4(3H)-oHa. mpem-bytun-(2-xnop-4-¢prop-3-((5-¢prop-3-

(propmermn)-4-okco-3,4-TUrnaApOX NHA30IMH-O- 11 )aMuHO )penmn)kapdbamar (322 wmr; 0,708

MMmoJib) pactBopsta B 10 mut pactBopa TFA/DCM 1:1 1 peakinoHHYIO CMECh MepeMelTnBaIN
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IIPU TEMIIEpaType OKPY KAIOLIEH Cpeabl B TeueHue 15 muHyT. PacTBOpuUTENnds yHausaud Non
BakyymoM. ITonmyuennslit ocrarok pactsopsiiu B cmecu DCM/IPA 4:1 (10 mu) u npoMbIBaiu
HacbimeHHbIM BogHbIM NaHCO;3 (10 mur; x3). Opranudeckuii cioit cyummnu Hany MgSOs,
(rIBPTPOBANN U KOHLIEHTPUPOBAJH C TTONTy4eHueM 60-((3-amnuHo-2-xJ10p-6-propdernna)aMuHo)-
5-¢prop-3-(propmernn)xunazomun-4(3H)-ona (96 wmr; 38%), KOTOpBIA HCHONB30BAIN C
nonosHuTeabHOI ounctko. MC (XMA/L, m/z) cocrasisier 355,1 (M+H).

Cramus  6:  nonyuenue  tpudropauerara  N-(3-((5-xjop-3-meTuia-4-okco-3.4-

IIUTUAPOXUHAZOIMH-6-11)aMuH0)-2.4. 5-tpudropdennn)nuppoaunut- 1 -cyapdonamunaa.

PactBop 6-((3-amuHO-2-x510p-6-PTOpdhenmn)ammuno)-5-pTop-3-(hTOPMETHI )X HHA3OIHH-
4(3H)-ona (20 wmr; 0,05638 mmonb) u mnuppoauauH-1-cynbpormmxaopuna (23,91 wr;
0,1410 mmonb) B mupunure (0,28 mir) repmernsuposanu u Harpesanu npu 70°C B Teuenue 18
4acoB. PeakIoHHyI0 CMeCh OXJIaXJanu 1O TEMIIEePaTypbl OKPY KaroLel cpenbl, pa3daBisuIn
DCM (15 mn) u npomsiBau 10% BomubiM CuSO4 (15 mim). DCM 3KCTpakT Cymmim Haj
MgSQO4, KOHLEHTPHUPOBAIM U OCTATOK OUHWINAJIH IIOCPEACTBOM OOparneHHO-(a30BoH
xpomatorpadun (5-95% ACN/Bona ¢ 0,1% TFA) ¢ nonyuenuem tpudropanerara N-(2-xyop-
4-¢prop-3-((5-prop-3-(dTopmerni)-4-okco-3,4-AUTrHIPOXUHAZONNH-O- 11T )AMUHO )-
denun)mupponuaun-1-cynsponamuna (15,4 mr; 56%). 'H AMP (400 MI'u, CDCl3) & 8.28 (s,
1H), 7.58-7.54 (m, 1H), 7.48-7.46 (m, 1H), 7.16 (t, 1H), 7.09-7.04 (m, 1H), 6.77 (s, 1H), 6.05
(d, 2H), 6.00 (s, 1H), 3.37-3.34 (m, 4H), 1.91-1.88 (m, 4H). MC (XA, m/z) cocraBnseT
488,1 (M+H).

Ipumep 43
F
/N F
r %P
0] Cl F
-TFA
Tpudropauerar N-(3-((5-xn0p-3-MeTujI-4-0KCc0-3.4- TUrH AP OXUHAZOJIUH-O-1JI1)-

amMuHo)-2.4.5-tpudropdennn)nuppoauau- 1 -cyiasdoramun

B pactBop 6-((3-amuHO-2,5,6-TpudTOpPEHNIT)AMIUHO)-5-XII0p-3 -METHIX UHA3OJIH-
4(3H)-ona (13 wmr; 0,037 mmonp) B mupunuHe (183 mxi; 0,0366 Mmomnb) moOaBsIH
nuppouane- 1 -cynedonmmxnopun (10,5 mxi; 0,0916 MMonb) M PEaKIMOHHYIO CMECh
HarpeBaiu B repmeTudHoM cocyze A0 70°C B TeueHue 5 yacoB. PacTBOp KOHLIEHTPUPOBAIU U
OCTaTOK OYHINAJH IMOCPENCTBOM obparneHHO-(a3oBoit xpomatorpadun (5-95% MeCN/Boxa,

0,1% TFA). IlponykT nuopuimm3nposaiu ¢ noiydeHueMm tpudropauerara N-(3-((5-xmop-3-
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MeTUI-4-0KC0-3,4-AUruAPOX NHA30IMH-0-1T1)aMHIHO)-2,4, S-Tpud ropdenmn)nupponuans-1-
cynbponamuna (9 mr; 50,3%). 'H SIMP (400 MI'u, CDCI3) & 8.60 (s, 1H), 7.67 (d, 1H), 7.39-
7.33 (m, 1H), 7.16-7.12 (m, 1H), 6.58 (s, br, 1H), 6.42 (s, 1H), 3.69 (s, 3H), 3.40-3.36 (m, 4H),
1.96-1.92 (m, 4H); MC (XUA]], m/z) coctaBnsier 488,1 (M+H).

IIpumep 44
/N F
L AP
-~ (0] N "N
O F a A
-TFA
Tpudropauerar N-(2-x50p-4-dbrop-3-((5-brop-3-meTnn-4-okco-3.4-

IUTHAPOXUHAZOIUH-6-11)OKCH ) eHWDNIIUPPOIuAnH- 1 -cynpdhoHaMuaa

PactBop 6-(3-amuHO-2-x510p-6-PpTOphenokcn)-5-prop-3-mermnxunazonus-4(3H)-ona
(85 wmr; 0,2517 mmonp) u nupponuaus-1-cynbponmmxaopuna (106,7 mr; 0,6292 mmons) B
nupuauHe (1,26 mn) repmerusmposanmu u Harpesamu npu 70°C B Teuenwe 18 wdacos.
PeaknoHHYI0 CMeCh OXJIAXIAIH 0 TEMIIEPATypbl OKpyXKaromei cpenpl, paszdasmisan DCM
(15 mi) u mpomeBaiu 10% BogabM CuSO4 (15 mu). DCM skerpakr cymmnu Hax MgSOy,
KOHLIEHTPUPOBAJIN, U OCTATOK OYMILNAIIN ITOCPEACTBOM OOpaleHHo-(a30Boi xpomarorpadpuu
(5-95% ACN/Boma ¢ 0,1% TFA) ¢ nonyuenuem tpudropauerara N-(2-xmaop-4-prop-3-((5-
¢dTop-3-MeTr-4-0kco-3,4-TUrHIPOX UHA30JIUH-6-1IT)OKCH ) €HUIT ) TUPPOTUANH- | -
cynbponamuna (119 mr; 68%). 'H SIMP (400 MI'u, CDCl3) & 8.31 (s, 1H), 7.60-4.56 (m, 1H),
7.31-7.27 (m, 1H), 7.14 (t, 1H), 6.77 (s, 1H), 3.63 (s, 3H), 3.35-3.32 (m, 4H), 1.91-1.87 (m,
4H). MC (XUA]L, m/z) coctausier 471,1 (M+H).

IIpumep 45
F
/N F
L %P
- N NN
F oo B
-TFA
Tpudropauerar N-(2-x510p-4.5-nudrop-3-((5-brop-3-metnn-4-okco-3.4-

nuruapoxuHaszonaus-6-mn)deramwn)-(N-stuia-N-metun )-cviabhamMuna

PactBop 6-((3-amuHO-2-x710p-5,6-1MTOpPEHNT)aMUHO)-5-PTOP-3-METUIXUHA3OJIH-
4(3H)-ona (30 mr; 0,08457 mmonb) 1 N-s3Trnn-N-metuncynbdpamonnxiopuaa (33,32 mr; 0,2114
mMmoib) B nupuauae (0,42 mu) repmerusupoBanu U HarpeBann npu 70°C B TeueHue

18 uacoB. PeakuMOHHYI0 CMECh OXJIAXKAAAW OO0 TEMIEPATypbl OKPYKAKIIEH Cpenbl,
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pazbasisuin DCM (15 mur) u mpombiBaiu 10% BogaeiM CuSO4 (15 mu). DCM skceTpakt cymmnu
Han MgSO4, KOHLIEHTPUPOBAJIM M OCTAaTOK OYMIIANU ITOCPENCTBOM OOpaiieHHO-(pa3z0BoOi
xpomatorpadun (5-95% ACN/Bona ¢ 0,1% TFA) ¢ nonyuenuem tpudropanerara N-(2-xyop-
4,5-nudprop-3-((5-prop-3-merun-4-okco-3,4-Turuapox MHa30auH-0-11)p e )-(N-aTun-N-
metun)-cyabdamuna (26,1 mr; 65%). 'H AMP (400 MI'u, CDCIs) & 8.38 (s, 1H), 7.52-7.50 (d,
1H), 7.39-7.34 (m, 1H), 7.18-7.12 (m, 1H), 6.78 (s, 1H), 6.03 (s, 1H), 3.66 (s, 3H), 3.34-3.29
(m, 2H), 2.88 (s, 3H), 1.20-1.16 (t, 3H); MC (XA, m/z) coctasnsier 476,1 (M+H).

IIpumep 46
F
/N F.
[ P
7~ N N - \NQ | |F
(@) F H Cl H
-TFA
Tpudropauerar (R)-N-(2-x10p-4.5-nudrop-3-((5-drop-3-mermin-4-okco-3.4-

IUTAAPOXUHAZOIUH-60-11)aMUuHO ) erun )-3-propruppoanaui- 1 -cyaphoHamMuna

PactBop 6-((3-amuHO-2-x710p-5,6-11TOpPEHNT)aMUHO)-5-)TOP-3-METUIXUHA3OJIIH-
4(3H)-ona (30 wr; 0,08457 wmmomb) u (R)-3-propnupponunus-1-cynbhoHmnxiopuna
(39,67 mr; 0,2114 mmonb) B nupunune (0,42 mi) repmerusuposainu 1 Harpesanu rpu 70°C B
TeueHue 18 4acoB. PeakMOHHYI0 CMECh OXJIAXKIAIN A0 TEMIIEPATYPbl OKPYXKAOLIEH CPEabl,
pazbassiin DCM (15 mur) u mpomsiBanu 10% BopubiM CuSO4 (15 mur). DCM skcTpakT Cymmnm
Hagy MgSO4, KOHLEHTPUPOBAJIM M OCTATOK OYMINAIM IOCPEACTBOM OOpameHHO-(ha30Boi
xpomarorpaduu (5-95% ACN/Bona ¢ 0,1% TFA) ¢ nonyuenuem tpudropauerara (R)-N-(2-
xyop-4,5-nudrop-3-((5-¢pTop-3-meTun-4-okco-3,4- IUrUAPOXMHAZOINH-0-1T)-aMUHO ) eHIIT ) -
3-proprupponuaun-1-cynsponamuma (24,1 mr; 56%). 'H IMP (400 MI'y, CDCls) & 8.37 (s,
1H), 7.52-7.45 (m, 2H), 7.16-7.11 (m, 1H), 6.85 (s, 1H), 6.01 (s, 1H), 5.32-5.17 (m, 1H), 3.68-
3.62 (m, 5H), 3.55-3.47 (m, 2H), 2.35-2.25 (m, 1H), 2.18-1.98 (m, 1H). MC (XUA/l, m/z)
coctasinsier 506,1 (M+H).

IIpumep 47
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TpudTropauerar (R)-N-(2-x10p-4.,5-nudrop-3-((5-dbrop-3-metun-4-okco-3.4-

IUTCAIIPOXUHAZOJINH-60-1J1)aMUHO )P EeHUI )-3-METOKCUTTUPPOIUANH- 1 -cyapdhoHaMuna

PactBop 6-((3-amunHO-2-x710p-5,6-111TOPPEHNT)aMUHO)-5-PTOP-3-METUIXUHAZONH-
4(3H)-ona (30 wmr; 0,08457 mmonb) u (R)-3-meTokcunupponuaus-1-cynbHoHUIXI0pHIa
(42,21 wr; 0,2114 mmonb) B nupuaune (0,42 mur) repmeTusuposain u Harpesanu npu 70°C B
TeueHue 18 4acoB. PeakIMOHHYI0 CMeCh OXJIaXKIAIN A0 TEMIIEPATYPbl OKPYKAIOLIEH Cpebl,
pazbasisuin DCM (15 mur) u mpombiBasiu 10% BomuabiM CuSOy4 (15 mut). DCM skcTpakT cymunm
Han MgSQO4, KOHLEHTPUPOBAIM M OCTATOK OYMIIAIH MOCPENCTBOM oOOpareHHO-(pa3z0oBoH
xpomatorpadun (5-95% ACN/Boma ¢ 0,1% TFA) ¢ nony4denuem tpudropaunerara (R)-N-(2-
xyop-4,5-mudrop-3-((5-¢pTop-3-meTnn-4-okco-3,4- IMTUAPOXMHAZOIUH-0-HT)-aMUHO ) eHIIT ) -
3-MeTokcunuppoauauH-1-cynsponamusa (16,4 mr; 37%). 'H SIMP (400 MI', CDCls) § 8.42
(s, 1H), 7.53-7.44 (m, 2H), 7.17-7.12 (m, 1H), 7.03 (s, 1H), 6.03 (s, 1H), 4.00-3.98 (m, 1H),
3.66 (s, 3H), 3.59-3.43 (m, 4H), 3.29 (s, 3H), 2.18-2.12 (m, 1H), 2.03-1.94 (m, 1H). MC
(XUAL, m/z) coctaBusier 518,1 (M+H).

HpnMep 48
; / ) Q 1OMe
*TFA
Tpudroparerar (R)-N-(2-x510p-4-brop-3-((5-dTop-3-MmeTni-4-okco-3.4-

JUTUAPOXUHA30IUH-6-1I1)OKCH ) eHII )-3-METOKCUTTUPPOIUANH- | -cyabdoHaMuna

PactBop 6-(3-amuHO-2-x510p-6-PrOpdhenokcn)-5-prop-3-metmnxunazonus-4(3H)-ona
(102 wmr; 0,3020 mmonb) u (R)-3-merokcunupponunus-1-cynsponmmxaopuna (150,8 wmr;
0,7551 mmonb) B mupuaune (1,51 mum) repmernsupoBanu u HarpeBaau npu 70°C B TeueHue
18 wuacoB. PeakuMOHHYIO CMeCh OXJIAKIAIW [0 TEMIEpaTypbl OKpPYKAOLIEH Cpenbl,
pazbasisuin DCM (15 mur) u mpombiBaiu 10% BogabiM CuSO4 (15 mut). DCM skcTpakT cymmnm
Han MgSQO4, KOHIEHTPUPOBAIM M OCTAaTOK OYMIIAIH MOCPENCTBOM oOOpareHHO-(pa3z0BoH
xpomatorpadun (5-95% ACN/Bona ¢ 0,1% TFA) ¢ nonyuenuem tpudropaunerara (R)-N-(2-
xyop-4-prop-3-((5-prop-3-mernin-4-okco-3,4-TUruaApOX NHA3OJIMH-6-MIT)OKCH )-peHIIT)-3 -
METOKCHIUPPOJIUAUH-1-cynbponamuna (78,3 mr; 52%). 'H AMP (400 MI'y, CDCl3) § 8.16 (s,
1H), 7.60-7.57 (m, 1H), 7.48-7.45 (m, 1H), 7.27-7.23 (m, 1H), 7.13 (t, 1H), 6.94 (s, 1H), 3.97-
3.94 (m, 1H), 3.61 (s, 3H), 3.52-3.40 (m, 4H), 3.27 (s, 3H) 2.13-2.07 (m, 1H), 2.00-1.91 (m,
1H). MC (XUAJ, m/z) coctasnsier 501,1 (M+H).
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IIpumep 49

(p Q : /’i@

N-(2-Xnop-4-bTop-3-((5-bTop-3-MeTri-4-0kco-3 .4- IMTMAPOXMHAZOINH-6-

un)okcu)bermn)-2-a3aburmkiiof2.1. 1 rekcan-2-cy abhoHaMug

B pactBop 6-(3-amuHO-2-x510p-6-PTOphenokcn)-5-prop-3-mermnxunazonus-4(3H)-
ona (15 wr; 0,044 wmmonp) B mupuamHe (222 wxi, 0,044 wmmonb) nobaBisun
2-a3abunmkiio[ 2. 1.1]rekcan-2-cyabdormmxyopun (24 mr; 0,13 MMOJIb) U PEAKIIHOHHYIO CMECh
Harpesajiu B repmeTudHOM cocyae 10 70°C B Teuenue 16 yacos. PacTBOp KOHLIEHTpUPOBAIHU U
OUHWIIAJIN TIOCPENCTBOM obOpameHHo-pa3oBoii xpomarorpaduu (5-95% MeCN/Boma, 0,1%
TFA). Ilpoxykr pacmpenensin Mexnay nauxjgopMmeraHoM U  HacbimeHHbIM NaHCOs.
OOpennHeHHbIE OPTraHUYECKUE CIIOM MPOMBIBAIN PACCOJIOM, CYIIMIN ¢ moMommbo NazSOs,
(GUIBTPOBAIM ¥ KOHLEHTPUPOBAIU ¢ nonydeHrueM N-(2-xyop-4-dprop-3-((5-¢pTop-3-meTmn-4-
OKCO-3,4-TUTUIPOX UHA3OJIUH-0-1JT)OKCH ) eHm)-2-a3abuukio[ 2. 1.1 rekcan-2-
cynbponamuna (7 mr; 33%). 'H SAMP (400 MI'u, CDCls) § 7.98 (s, 1H), 7.60-7.56 (m, 1H),
7.44-7.42 (m, 1H), 7.27-7.14 (m, 1H), 7.14-7.10 (t, 1H), 6.84 (s, br, 1H), 4.24-7.22 (m, 1H),
3.58 (s, 3H), 2.89-2.86 (m, 1H), 2.35 (s, 2H), 1.94-1.91 (m, 2H), 1.52-1.50 (m, 2H); MC
(XUAL, m/z) cocrausier 483,1 (M+H).

IIpumep SO

SO,

“TFA

Tpudropauerar N-(2-xjop-3-((5-unano-3-mMeTmi-4-0kco-3.4-TUruapOX UHA30JIUH-6-

wi)aMuHo)-4-dropdeswn)nuppoanaui- 1 -cyaphoHaMmuna

2,2,2-Tpudropauerar N-(3-((5-6pom-3-meTHi-4-0kco-3,4-TUTrHIPOXUHAZOIUH-0-1IT)-
aMHHO)-2-xnop-4-propdenmn)nuppomuans-1-cyapponamuna (60 wmr; 0,09305 mmomnb) u
mmannn menu(l) (33,34 wr; 0,3722 mmomb) B N, N-mumerundopmamuzme (0,93 wm)
repMeTU3UpoBau B cocyae u Harpesanu 10 100°C B Teuenue 4 yacoB. PeakIIMOHHYIO CMeCh
OCTABJISIIIN IJIs1 OXJIAKACHHUS IO TEMIIEPATypbl OKpy Karoliei cpenpl. HeounineHHbI pacTBop
¢unbTpoBaNK Yepe3 LIMNpHULEBbI GUIbTp ¢ nuamerpom mop 0,45 MKM M 3KCTParupoBaH C

pacnpenenenuem mexny HrO u cmecero DCM/IPA 4:1. O6bennHeHHbIE OpraHHYECKHUE CIIOH
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cobupamu, cymwin Hag MgSO; u KOHUeHTpHpoBaiu. HeouyHIIeHHYI0 CMeCh OYMIIAIH
nocpencTsoM oOpameHHo-(azoBoi xpomarorpaduu (5-95% MeCN/Boma, 0,1% TFA) ¢
NOJy4YeHHEM TpudTropanerara N-(2-xnop-3-((5-umano-3-merun-4-okco-3,4-
AUTHAPOXHHA30JINH-6-1I1)aMUuHO)-4-GTopdhenmn)mupponuans- 1-cynpponamuna (10,8 wr;
24%). 'H SIMP (400 MTI'u, CDCl3) § 8.21 (s, 1H), 7.78 (d, 1H), 7.68-7.65 (m, 1H), 7.19 (t, 1H),
6.78 (s, 1H), 6.69 (s, 1H), 3.68 (s, 3H), 3.37-3.34 (m, 4H), 1.92-1.89 (m, 4H). MC (XUA/]],
m/z) cocrasnsiet 477,1 (M+H).

IIpnMep S1
“TFA
Tpudropauerar N-(2-x510p-4-dhrop-3-((3-MeTuin-4-okco-5-BUHUI-3.4-

NUTAAPOXUHAZOIUH-6-11)aMUHO )b eHmwn ) nuppoauaui- 1 -cyaphoHamMuna

2,2,2-Tpudropauerar N-(3-((5-6pom-3-meTmi-4-0kco-3,4-TUrHIPOXUHAZOIUH-60-1IT)-
aMHHO)-2-xnop-4-proppenmn)nuppomuans-1-cyapponamuna (100 mr; 0,155 mmonb) u
kapOonat nesus (126 mr; 0,388 mmonb) pacteopsiim B 3,2 M quokcada u 1,0 mu Boxel. B
pacTBOp 100ABISUTN UKJINYECKUH MTMHAKOJIOBBIN 3pup BUHUIOOPOHOBON KUCIOTHI (65,8 MK,
0,388 wmmonb) u aaaykr guxjop|l,1'-Ouc(audenundocuno)dpeppoueH|nanaagus
auxyopmerasoM (3,80 mr; 0,00465 mmors). PactBop Harpesanu 1o 80°C B TeueHue 16 4acos.
PeaklinOHHYI0 CMeCh OCTaBJIIM JUISl OXJIQXKJIEHHs IO TEMIEPaTypbl OKPY KaroIleH Cpembl.
HeouunmenHnslii pactBop (QUIBTpOBaIM uepe3 LINPULEBbIA (UIBTP € AUAMETPOM IOP
0,45 MxMm u skcTparupoBanu ¢ pacnpeneienuem mexay H>O (5 mon) u DCM (5 mu; x2).
OObenuHeHHBIE OpraHuveckue ciion codupanu, cymmid Han MgSOs4 U KOHIEHTPUPOBAJIH.
HeounineHHy cMeCh OUHUIANIN MOCPEACTBOM OOpameHHo-(ha3oBoi xpomaTtorpadun (5-95%
MeCN/Bona, 0,1% TFA) ¢ nmony4yenuem Tpudropanerara N-(2-xmop-4-prop-3-((3-metun-4-
OKCO-5-BHHUII-3,4-TUTHAPOXUHA3OIMH-6-1JT)aMUHO ) (e HUIT )T pPOSTUANH- | -cynbhoHaMuIa
(29,0 mr; 39%). 'H AMP (400 MI'u, CDCls) & 8.66 (s, 1H), 7.63 (d, 1H), 7.56-7.52 (m, 1H),
7.41-7.33 (m, 1H), 7.14 (t, 1H), 7.00-6.97 (m, 1H), 6.74 (s, 1H), 6.63 (s, 1H), 5.87-5.84 (m,
1H), 5.66-5.61 (m, 1H), 3.65 (s, 3H), 3.37-3.34 (m, 4H), 1.91-1.88 (m, 4H). MC (XUAJ, m/z)
coctasinsieT 478,1 (M+H).

Ipumep S2
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N
- ,\Q

“TFA

Tpudropauerar N-(2-x310p-3-((5-3THA-3-MeTII-4-0KCO-3 . 4-TUTHAPOX UHA3OJIUH-O-

win)amMuHo)-4-bropdenun)nuppomuaut- 1 -cyaphoHamMuna

B pacteop 2,2.2-tpudropanerata N-(2-xmop-4-prop-3-((3-meTun-4-okco-5-BUHUII-
3,4-UrupOX MHA30IMH-0-1I1)aMHUHO ) eHIT ) nupponuanH- 1 -cyapdonamuna (11 mr; 0,0186
MMOJIb) B MeTaHosie (372 mki) nobasmsum mayuaanid Ha yrie (10% (mac.); 8 mr; 0,00752
MMOJIb) M PEAKIUOHHYIO CMeCh 0apOOTHUpOBaIK Ar B TeUEHUE 5 MUHYT, 3aTe€M MepEeMEITUBAIU
NPU TEMIEepaType OKPyKaroIel cpeasl B aTMocdepe BOAOPOaa, MOIaBaeMoro u3 0auioHa, B
tedeHne 30 MUHYT. PeaknMoHHyI0 cMech (QUIBTPOBAIM Yepe3 IINPULEBBIH (QHIBTP C
auamerpoM mop 0,45 MKM M HEOUHMIICHHBIH PAaCcTBOP OYMINAIU MOCPEICTBOM OOpaIIeHHO-
dazosoii xpomartorpaduu (5-95 HyO/ACN, 0,1% TFA) ¢ nonydenuem tpudropauerara N-(2-
xj10p-3-((5-3THn-3-MeTnin-4-0Kkco-3,4- ANTUAPOXMHAZ0JINH-0- 1T )aMUHO )-4-pTopd eHm)-
nupponuauH-1-cyashonamuaa (8,8 mr; 99%). 'H AMP (400 MI'u, CDCls) § 8.71 (s, 1H), 7.59
(d, 1H), 7.50-7.46 (m, 1H), 7.13 (t, 1H), 7.05-7.02 (m, 1H), 6.74 (s, 1H), 5.84 (s, 1H), 3.67 (s,
3H), 3.54-3.48 (m, 2H), 3.38-3.35 (m, 4H), 1.92-1.89 (m, 4H), 1.37 (t, 2H). MC (XUAJ, m/z)
cocrasysiet 480,2 (M+H).

IIpumep S3

Fm
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“TFA

Tpudropauerar (R)-N-(2-xJ10p-3-((5-xJ10p-3-MeTHI-4-0KCO-3 . 4-TUrUAPOX UHAZOJIUH-

6-mn)amMuno)-4-bropdenmwn)-3-(MmeTokcu-d3 )nupponauaut- 1 -cyaphoHamMuna

Cragusa 1: monyuenue runpoxsopuna (3R)-3-(merokcu-d3)nupponunuHa. mpent-

BbyTtun-(R)-3-rugpoxcunupponuans- 1 -kapdokcunar (1,00 r; 5,34 Mmmonb) pactBopsiid B N,N-
numetunpopmamune (26,7 mir; 5,34 mmonb) 1 oxnaxknanu 1o 0°C. Jlobassiiu ruapu HaTPuUst
(0,214 1; 5,34 MMOJNIb) W TIOJNYYEHHBIH PAcTBOP HArpeBajH A0 TEMIEPATypbl OKPY KAIOIIEH
cpefb! 1 BbiepxuBamu B Teuenue 10 munyt. Monmeran-d3 (0,349 mu; 5,61 MMoib) no6aBism
B PEAKIIMOHHYIO CMECh W OCTaBJLSUIM JUIA TEPEMELINBAHMS NPU TEMIIEPaType OKpPY KaroLIei

CpeIbl B TEYeHHE OAHOIO Yaca. PeakIMOHHYI0 cMech 00padaThIBaIv MOCPEACTBOM 100ABIICHUS
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20 mi H20. PactBop skcrparupoBanu DCM (2x20 mi) u opraHudeckuii cioil cobupanu u
KOHLIEHTpupoBaiu. HeounimeHHbI NPOAYKT OYHMINANM NOCPEACTBOM Xpomarorpadguu Ha
cunukaresne (0-10% MeOH B DCM). TpeOyemble ppakuuu cobupanu U KOHLUEHTPUPOBAIIH.
IMonyuennstit mupponuaua pacteopsuii B DCM (10 mn) u noGasmsumm 3 ma 5 v HCI B
W30TPOIMJIOBOM CHHPTE. PEakIMOHHYI0 CMeChb OCTaB/SUIM Ui NepeMeLIUBaHUs IpH
TEMIIepaType OKPYKAIoIEeH Cpelpl B TeUeHHEe HOYHM Mepea KOHLEHTPUPOBAHHEM JIETYUHX
BEIECTB C MoJiydeHneM Tpedyemoro npoxaykra (605 mr; 81%), KOTOPBIN HUCTIONB30BATH KaK
€CThb Ha CJEYIOLIEH CTaauu.

Cramus  2: noayyenue (3R)-3-(merokcu-d3)nupponunus- 1-cyapGOHMIXIOPHUAA.

Cycnensuto ruapoxnopuaa (3R)-3-(merokcu-d3)muppomnuna (0,448 r;, 4,30 mmonb) u N-
strn-N-u3onponuinponas-2-amuHa (1,12 i, 6,45 mmose) nepemermuBanu B DCM (14,3 mi)
NPU TEMIEpaType OKPYIKAroIIeH Cpesibl 1O TeX MOp, IOKA CMECh MOJIHOCTHIO HE PACTBOPHUIIACK.
Peaknmonnyro cmech oxnaxnanu g0 0°C u obpabateiBamu cynbhonmxiaopuaom (0,70 m;
8,60 MMonp). CMech HarpeBaiu IO TEMIIEPATyphbl OKpysKaromiel cpenbl depe3 30 MUHYT U
OCTaBJSUTH JUIsl TIepeMelnnBaHusi B TedeHue 18 yacoB. PeakumoHHyr cmech pa30aBisuiu
nonojgHUTeNbHbIM KommdectBoM DCM (20 mur) m mpomemBamm 1,0 M HCl (20 m).
Opranndeckuil cinod oTxmenmsiy, cymwin Hajg Oe3BogHeiM MgSO4, ¢dunpTpoBamu U
KOHLIEHTPUPOBAIU ¢ TmojydeHueM HeouuuieHHOro (3R)-3-(meroxcu-d3)mupponunns-1-
Cyb()OHMIIXJIOPUIA, KOTOPBIH HUCIIONB30BAIN KaK €CTh Ha CIeNYyoLell CTaaui.

Cramusa 3: nonyuenue tpudropanerara (R)-N-(2-xyop-3-((5-xJ10p-3-MeTUI-4-0KCO-

3.4-muruapoxuHa30JIuH-6-11)aMuHo )-4-dropdennn)-3-(Mmerokcu-d3 ) nuppoaunua-1 -

cyJbpoHaAMHUIA. PactBop 6-((3-amuHO-2-x710p-6-PTOpdeHIIT)aMIUHO)-5-X T0p-3 -

metuiaxuHazonnH-4(3H)-ona (25 mr; 0,07079 mmonb) u (R)-3-(Merokcu-d3)nmupponuaus-1-
cynbponmxnopuna (28,69 mr; 0,1416 mmons) B nupuausae (0,35 M) repMeTU3UPOBATIH H
Harpesanu rnpu 70°C B TeueHue 18 yaco. PeakiinoHHy0 cMech OXJaXIalu 10 TEMIIepaTyphbl
okpy:xatomei cpensl, pazdasnsiin DCM (15 M) u npombiBaiiu 10% BogabeiM CuSOs. DCM
sKCTpakT cymmian Hax MgSO4, KOHLEHTPUPOBAIM M OCTATOK OYHMINAIH IOCPEICTBOM
obpaimenHo-pazoBoii xpomarorpaduu (5-95% ACN/Boma ¢ 0,1% TFA) ¢ nonydeHuem
Tpudropanerara (R)-N-(2-xn0p-3-((5-x50p-3-MeTnun-4-0KCco-3,4-TUrHAPOX UHAZOIHH-0-
11)aMuHo)-4-propdennn)-3-(Metokcu-d3 )nupponuaun-1-cynsponamuna (18,7 mr; 51%). 'H
SAMP (400 MI'u, CDCls) 6 8.22 (s, 1H), 7.61-7.52 (m, 2H), 7.15 (t, 1H), 7.00-6.97 (m, 1H),
6.93 (s, 1H), 6.49 (s, 1H), 3.97-3.95 (m, 1H), 3.62 (s, 3H), 3.53-3.42 (m, 4H), 2.14-2.07 (m,
1H), 2.01-1.92 (m, 1H). MC (XHUA/L, m/z) coctaBuser 519,1 (M+H).
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IIpumep 54
fy\@t ]QL
-S< Q 1OCD3
“TFA
Tpudropauerar (R)-N-(2-x10p-4-db1op-3-((5-dpTop-3-MeTnin-4-okco-3.4-

IUTUAPOXUHAZOIUH-6-11)aMuHO )b ennn )-3-(meTokcu-d3 )nupponunus- 1 -cyisboHamuaa

PactBop 6-((3-amuHO0-2-x510p-0-PpTOpPEeHnT)aMUHO)-5-HTOP-3-METUIX UHA3OJTHH-
4(3H)-oHa (25 mr; 0,07424 mmonb) u (R)-3-(MeTokcu-d3 )mupponunus-1-cynbhoHmIXIoprIa
(30,09 wmr; 0,1485 mmonb) B nupunure (0,37 mi) repmernsuposainu U Harpesanu rnpu 70°C B
TeueHue 18 4acoB. PeakMOHHYI0 CMECh OXJIAXKIAIN A0 TEMIEPATYPbl OKPYKAOLIEH CPeabl,
pazbasysin DCM (15 mir) u mpomsiaiu 10% BomabiM CuSQO4. DCM 3KCTpaKT CYIIUITN HAM
MgSO4, unbTpOBAIM U KOHIEHTPUPOBAIN U OCTATOK OYMIIAIN MOCPEACTBOM OOpaIleHHO-
¢azosoii xpomartorpadun (5-95% ACN/Boga ¢ 0,1% TFA) ¢ nmonyuennem tpudropanerara
(R)-N-(2-xnop-4-¢prop-3-((5-pTop-3-meTnin-4-okco-3,4-TUruApOX HHA3OJTHH-O-FJ1)aMHHO )-
denmn)-3-(merokcu-d3 )mupponuaun-1-cynshponamuna (16,5 mr; 44%). 'H SIMP (400 MI',
CDCl3) 6 8.31 (s, 1H), 7.58-7.55 (m, 1H), 7.48-7.45 (m, 1H), 7.14 (t, 1H), 7.09-7.04 (m, 1H),
6.92 (s, 1H), 5.97 (s, 1H), 3.97-3.95 (m, 1H), 3.64 (s, 3H), 3.53-3.42 (m, 4H), 2.13-2.07 (m,
1H), 2.01-1.92 (m, 1H); MC (XA, m/z) cocraBnsier 503,1 (M+H).

IIpumep S5

q K;L \©
WI;\ & Q 1OCD;

“TFA

Tpudropauerar  (R)-N-(2-xj10p-3-((3.5-numMeTnii-4-0kco-3.4-TUruipOX uHA30JIUH-6-

win)aMuHo)-4-dropdenmn)-3-(Mmerokcu-d3 muppoauaui- 1 -cyashoHamMuna

PactBop  6-((3-amuHO-2-xJ10p-6-pTOphEHIIT)aMUHO)-3,5-1nMeTHIIX HHA30IMH-4(3H)-
oHa (25 wr; 0,07513 wmmomp) u (R)-3-(merokcu-d3)nupponunus-1-cynbhoHmIxiopuna
(30,45 wmr; 0,1503 mmonb) B nupunure (0,37 mi) repmernsuposainu U Harpesanu rpu 70°C B
TeueHue 18 4acoB. PeakMOHHYI0 CMECh OXJIAKIAIN A0 TEMIEPATYPhl OKPYKAKOLENH CPenbl,
pazbasysit DCM (15 min) u mpomeiBamu 10% BomabiM CuSQO4. DCM 3KCTpaKT CYIININ HAX
MgSOs, KOHLEHTPUPOBAIM ¥ OCTATOK OYHINAIU MOCPEACTBOM OOpareHHO-(a30BOMH
xpomarorpaduu (5-95% ACN/Bona ¢ 0,1% TFA) ¢ nonyuenuem tpudropanerara (R)-N-(2-

xj0p-3-((3,5-numeTnn-4-0kco-3,4-TUru AP OX UHA30JIUH-6-1J1)aMIHO )-4-pTopdermn)-3-
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(metokcu-d3)mupponuaun-1-cyasdonamuna (13,0 mr; 35%). 'H SAMP (400 MI'u, CDCls) §
8.66 (s, 1H), 7.57 (d, 1H), 7.51-7.48 (m, 1H), 7.11 (t, 1H), 7.09-7.06 (m, 1H), 6.89 (s, 1H), 5.66
(s, 1H), 3.98-3.95 (m, 1H), 3.66 (s, 3H), 3.53-3.43 (m, 4H), 2.96 (s, 3H), 2.13-2.07 (m, 1H),
2.02-1.93 (m, 1H); MC (XUA/], m/z) coctaBnsier 499,2 (M+H).

IIpumep S6

Tpudropauerar (R)-N-(5-xu10p-3-((5-xJ10p-3-MeTHI-4-0KCO-3 . 4-TUTUAPOX MUHAZOJIUH-

6-mi)amMuuo)-2-bropdermwn)-3-GTopnuppouaus- 1 -cyasdhosamMuaa

B pactBop 6-((3-amuHO-5-x510p-2-PpTOpPEeHNIT)aMIHO)-5-XJI0P-3-METUITX UHA3OJIHH-
4(3H)-ona (20 mr; 0,057 mmounb) B nupunusae (283 mxi; 0,057 mmons) nobasmsum (R)-3-
¢dropmupponuaus-1-cynsonmnxnopun (27 wmr; 0,14 MMonb) W PEAKUMOHHYIO CMECh
Harpesaiu B repMmeTudHoM cocyzae npu 70°C B TeueHue 16 vacos. PacTBop oxnaxnpanu 1o
TEMIIEPATyPbl OKPY KAIOLIEeH Cpenbl, KOHLIEHTPHUPOBAIN M OYHILAIN TOCPEACTBOM OOpaLeHHO-
dazosoit xpomarorpaduu (5-95% MeCN/Bona, 0,1% TFA). Ilpoaykr nuodunusupoBanu ¢
NOJy4YeHHEM TpudTopanerara (R)-N-(5-xn0p-3-((5-xnop-3-merun-4-okco-3,4-
IUTUAPOXMHA30IMH-0-1J1)aMUHO)-2-pTopdenn)-3-propnupponuaus-1-cyapponamuna (11
mr; 39%). 'H IMP (400 MTI'u, CDCls) & 8.51 (s, 1H), 7.70-7.61 (m, 2H), 7.34-7.32 (m, 1H),
7.03-7.00 (m, 1H), 6.72 (s, br, 1H), 6.55 (s, br, 1H), 5.25 (d, 1H), 3.73-3.49 (m, 7H), 2.36-2.00
(m, 2H); MC (XA, m/z) cocraisier 504,1 (M+H).

Ipumep 57

f D\o\ 0
- \L::>|OCHF2

-TFA

Tpudropauerar  (R)-N-(2-xj0p-3-((3.5-nuMetnii-4-okco-3.4-TMruApOX UHA3OJIUH-O-

un)okcu)-4-propdhennin)-3-(nud ToOpMETOKCH )ITUPPOAUIUH- 1 -cyabdoHaMuaa

B pactBop 6-(3-amuHO-2-x710p-6-pTOpheHokcn)-3,5-numerrnxunazonus-4(3H)-ona
(30 mr; 0,090 mmonb) B mupunuae (449 mxi) nodasisiiu (R)-3-(audropmeTokcn ) muppoIuanH-
1-cynpdonmnxnopun (64 mr; 0,27 MMOJIb) U PEAKIIMOHHYIO CMECh HArPeBaJId B FEPMETUIHOM

cocyze npu 70°C B TeueHue 16 vacos. PacTBop oxnaxaanu 10 TEMIEPAaTypbl OKPY KarOIEH
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cpenbl, KOHLIEHTPHUPOBAJIN U OYHIIAIN OCPEACTBOM o0paeHHO-(pa30Boit xpomarorpadpuu (5-
95% MeCN/Bona, 0,1% TFA). Ilponykt nmuodunu3upoBain ¢ MOJy4eHHeM TpudToparerara
(R)-N-(2-xnop-3-((3,5-aumetni-4-okco-3,4- AUruIpOX MHA30JINH-0- 11 )OKCH )-4-(pTropdeHn)-
3-(mudropmerokcu)mupponuauH-1-cyasdonamuna (10 mr; 21%). 'H AMP (400 MI'u, CDCls)
0 8.59 (s, 1H), 7.61-7.54 (m, 2H), 7.20-7.15 (t, 1H), 6.98 (d, 1H), 6.81 (s, br, 1H), 6.45-6.00
(m, 1H), 5.08-4.84 (m, 1H), 3.85-3.45 (m, 7H), 3.01 (s, 3H), 2.28-2.12 (m, 2H); MC (XUA/],
m/z) coctrasnsier 533,1 (M+H).

IIpumep S8
Cl
N
i 0, 0

- N N ” /S\ NQ | lF

o F 1 F

“TFA

Tpudropauerar (R)-N-(5-x0p-2-drop-3-((5-dTop-3-mermi-4-okco-3.4-

IUTHAPOXUHAZOJIUH-60-11)aMUuHO )b eHun )-3-gropruppoanaui- 1 -cyaphoHaMuna

B pactBop 6-((3-ammHO-5-x510p-2-PpTOpPEHNT)aMUHO)-5-PTOP-3-METUIXUHA3OINH-
4(3H)-ona (20 mr; 0,059 mmonb) B nupuause (297 ki, 0,059 mmons) nobasmsm (R)-3-
dTopnupponuauH-1-cynbonmnxnopun (28 wmr; 0,15 MMonp) W pPEAKUMOHHYIO CMECh
Harpesaiqu B repMetudHoM cocyae npu 70°C B TedeHue 16 vacos. PacTBop oxnaxkpanu 1o
TEMITEPaTyPbl OKPYKAOLIEH Cpeabl, KOHLEHTPUPOBAIN U OUHUILAIN TOCPEACTBOM OOpaIeHHO-
¢azoBoii xpomarorpadpuu (5-95% MeCN/Bona, 0,1% TFA). TIponykT auopUIM3UPOBATIH C
nonyuenuem  tpudropamerata  (R)-N-(5-xm0p-2-pTop-3-((5-prop-3-merun-4-okco-3,4-
41%). 'H SIMP (400 MI'u, CDCl3) § 8.67 (s, 1H), 7.71-7.61 (m, 2H), 7.30-7.27 (m, 1H), 6.98-
6.95 (m, 1H), 6.72 (s, br, 1H), 5.40 -5.20 (m, 1H), 4.00-3.50 (m, 7H), 2.25-2.00 (m, 2H); MC
(XUAJ, m/z) cocraBmsier 488,1 (M+H).

IUTUPOXHHA30IMH-0-1I1)aMUHO ) eHmn )-3-propmupponunun-1-cynsponamuna (12 wr;

IIpumep S9
N F
r/ QP
N 0 N’S‘N: 7':
0 Cl c " |
F

c-N-(2-Xuop-3-((5-x10p-3-MeTHI-4-0KkC0-3 ., 4- INTUIPOXMHA3ZOJIUH-6- 1) OKCH )-4 -

dbropdennn)-3.4-nudroprmuppoauaui- 1 -cyabhoHaMua
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PactBop 6-(3-amuHO-2-x7110p-6-pTOpheHokcn)-5-xaop-3-mermnxunazonus-4(3H)-ona
(25 wmr; 0,071 mmonp) u 1uc-3,4-nudTopnupponuau- 1 -cyasdonmnxnopuna (73 wmr;
0,35 mmonp) B mupuause (0,5 mu) HarpeBanu npu 70°C B Teuenue 18 gacos. Peakunonnyro
CMeCh OXJIAXKAAIU 0 TeMIIepaTypbl OKPY KaroIIei cpeabl, 3areM pacnpenesuiu mexny DCM
(25 mi) u HaceieHHBIM BOgHBIM CuSO4 (25 mi). Opranuueckyro ¢aszy OTASNSIN U CY LI
Hax NaxSO4, GUIBTPOBATHM M KOHLEHTPUPOBAJU NIPU MOHMKEHHOM AaBJIeHUH. PeakMOHHYIO
CMeCh OYHINAu mocpencTBoM xpomarorpaduu Ha cunukarene (0-100% EtOAc/rekcaHbi),
3aTeM MocpencTBoM obparieHHo-(ha3oBol xpomarorpaduu (5-95% ACN/Boxna ¢ 0,1% TFA).
TpeOyemble ¢pakuuu pasdasnsiim  HaceleHHbIM BoxHbIM NaHCOs (15 mi), 3arem
skctparuposam DCM (30 mut). Opranndeckue ¢aspl oObeaunsan v cymmian Hax NazSOs,
($unbTpOBANIM M KOHLEHTPHPOBAIU € TojdydeHueM wuuc-N-(2-xmop-3-((5-xmop-3-meTun-4-
OKCO-3,4-TUTHaPOX UHA30JINH-60-1IT)OKCH )-4-hropdennn)-3,4-nudToprnupponuans- 1 -
cynsoramuna (18 mr; 49 %) B Buzne 6enoro Teepaoro semectsa. 'H IMP (400 MI', CDCl5)
6 8.00 (s, 1H), 7.61-7.56 (m, 1H), 7.53 (d, 1H), 7.19 (t, 1H), 7.03 (d, 1H), 6.80 (s,1H), 5.21-
498 (m, 2H), 3.82-3.67 (m, 2H), 3.65-3.48 (m, SH); MC (XUA/, m/z) cocraBuser 523.0
(M+H).

IIpumep 60

F
- Q.9
N s, WOCF,H
- (0] ” N )
O Cl Cl

(R)-N-(2-Xi10p-3-((5-xJ10p-3-MeTHI-4-0KCO-3 . 4- IUTUAPOXMHAZOJIUH-O-1JT1)OKCH )-4 -

dbropdennn)-3-(nudropmeTokcu ) nuppoauanH-1-cyaphoHaMUg

Cramus 1: nonyvuenue (R)-3-(mudropmMerokcu ) nupponaunui-1-cynsdonmnxiaopuna. B

oxJiaxIeHHbIN Jb10M pacTBop (R)-3-(audropmerokcu)mupponuanna (107 mr; 0,780 MMoub)
u N-s1mn-N-usonpomwinponad-2-amuHa (204 Mk, 1,17 mmons) B DCM (6 mum) noGasisiu
cyapdypunmuxiopun (189 mxir; 2,34 MMOJb) U PEAKIMOHHYIO CMECh MepPeMEIIUBaId TPU
TEMIIepaType OKpy’Karoliel cpensl B TeueHue 18 wacoB. PeaknmoHHYK cMmech pa30aBisuiu
DCM (20 mi) u npomseiBanmu Bogsbiii 1 M HCI (10 mim). Opranuyeckyro ¢asy oTnesui u
cymmmi Hax NaxSOs, QuupTpoBasM M KOHLEHTPUPOBAIH TMPU TMOHMWKEHHOM JABICHHU C
MOJly4YeHUEM (R)-3-(nudropmeTokcn)nupponuans- | -CyappOoHMIKI0pUAa, KOTOpBIH
MCTIONb30BaM HEMOCPEICTBEHHO Ha CleAyroluell cTaauu 6e3 JOMOMHUTENbHONH ouncTku. 'H
SAMP (400 MI', CDCls) 6 6.47-6.09 (m, 1H), 5.00-4.95 (m, 1H), 3.73-3.58 (m, 4H), 2.30-2.20
(m, 2H).
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Cranus 2: HOJIVUEHHE (R)-N-(2-x10p-3-((5-x10p-3-MeTun-4-0kco-3.4-

IUTAAPOXUHAZOJINH-60-11)0KCH )-4-propdhenni)-3-(audTOpMETOKCH ) TUPPOIUAUH-1 -

cynbonamuna. PactBop 6-(3-aMuHO-2-X510p-0-PpTOPPEHOKCH )-5-XJI10P-3-METUITXUHA30IMH-

4(3H)-ona (56 wmr; 0,158 wmmomp) u  (R)-3-(mudropmeroxcu)nupponuauH-1-
cynbdponmxaopuna (186 mr; 0,791 mmons) B nupuaune (0,800 mu) Harpesanu npu 70°C B
TeueHue 18 yacoB. PeakIMOHHYIO CMECh OXJIAKAAIH 10 TEMIIEPATypbl OKPYKAIOLIEH Cpeasl U
pactipenensiin Mexny DCM (25 m) u 10% BomubiM CuSOy4 (25 mut). Opranuueckyro ¢asy
otmermsuid, cymmwn Hax NaxSQs, QUIbTpOBaNM M KOHLUEHTPUPOBAIH IMPH MOHWKEHHOM
JaBJIEHMH. PEakIMOHHYI0 CMeCh OYHINAIN TMOCPEIACTBOM XpoMaTorpauu Ha CHIIMKArese
(rexcanbl/aTunanerar 0-100%) ¢ mocnenyrolei OYHUCTKON MOCPENCTBOM OOpaIreHHO-(a30BOM
xpomarorpadpun (5-95% ACN/Boma ¢ 0,1% TFA). ®paxuun, coxep:ampe TpeOyemblid
MPOAYKT, OOBEIUHSIIN U pacTpenessuid MeKAy HachieHHbIM BOOHBIM NaHCOs (15 mu) u
DCM (30 wmu). Opranumdeckyro ¢asy ormensumm, cymmmu Haa NaSQs, ¢uiasTpoBamu u
KOHLIEHTPUPOBAJIN NPHU TOHIKEHHOM JIaBJieHnHu ¢ noiydenueM (R)-N-(2-xmop-3-((5-xmop-3-
MeTHII-4-0KC0-3,4-TUTUAPOX UHA3OHH-6-1J1)OKcH )-4-(Topdhennn)-3-(audTopmeTokcn)-
nupponuauH-1-cyashonamuaa (13,9 mr; 16%) B Buae 6enoro Teepaoro semectsa. 'H SIMP
(400 MI', CDClIs) 6 8.00 (s, 1H), 7.63-7.58 (m, 1H), 7.53 (d, 1H), 7.17 (t, 1H), 7.03 (d, 1H),
6.78 (s, 1H), 6.39-5.98 (m, 1H), 4.88-4.81 (m, 1H), 3.63-3.41 (m, 6H), 2.21-2.04 (m, 3H); MC
(XUAL, m/z) cocraBusier 553,0 (M+H).
IIpumep 61

L j@ e

o dl

N-(2-Xnop-3-((5-x10p-3-MeTI-4-0KC0-3 . 4- TUTHAPOX UHAZOJIUH-O- 11 )OKCH )-4-

dropdennn)-3.3-mudropruppoanaui- 1 -cyaphoHaMug

PactBop 6-(3-amuHO-2-x510p-6-PpTOpheHoken)-5-xa0p-3-meTrmnxunazonuH-4(3H)-ona
(51 wmr; 0,144 mmonb) u 3,3-pudroprnuppomuaus-1-cynspormmxnopuna (148 wmr; 0,720
mMMoJib) B mupuauHe (0,500 mur) Harpesanu pu 70°C B Teuenne 18 yacoB. PeakInoHHYIO CMeCh
OXJIAKIAIU 0 TEeMIIepaTyphbl OKPYKAKOIIeH cpenbl u pacnpenensiu Mmexxay DCM (25 mn) u
10% BomgaeiM CuSO4 (25 mun). Opranudeckyro ¢asy otmemsun, cymwin Hax NaxSOs,
¢unbTpOBaANM M KOHLEHTPUPOBAIM MPH NOHWKEHHOM JAaBleHHH. PEakLHOHHYIO CMeCh
OYMINAIN TIOCPEACTBOM xpomarorpadum Ha cunukarene (rekcanbl/sTunanerat 0-100%) c

MOCNIEAVIOMIeH OYMCTKONH TOCpencTBoM obparieHHo-pa3oBoil xpomarorpadum  (5-95%
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ACN/Boma ¢ 0,1% TFA). TpebOyembie ¢(pakumu OOBEIUHSIN W PACTIPEACITISUIH MEKIY
HacbieHHbIM BomHBIM NaHCO3 (15 M) 1 DCM (30 mi). Opranunueckyro (asy oraemnsiy,
cymmun Haa Na;SOs, GuabTpoBaNIM M KOHLEHTPUPOBAIU IPU MOHMXEHHOM NaBIICHUU C
nonyueHueM  N-(2-xyop-3-((5-xnop-3-meTni-4-okco-3,4-Auruapox 1Ha30JuH-0- 1T )OKCH )-4-
dropdenmn)-3,3-nudpropnupponunus-1-cyapdponamuna (21,2 wmr; 28%) B Bume Oenoro
TBepaoro semectsa. 'H AMP (400 MI'u, CDCl3) & 8.05 (s, 1H), 7.60-7.52 (m, 2H), 7.20-7.15
(t, 1H), 7.06-7.03 (d, 1H), 3.67-3.52 (m, 7H), 2.42-2.32 (m, 2H); MC (XUA/1, m/z) cocTaBnsier
523,0 (M+H).

IIpumep 62
/N F
i ¥
-~ N N"" "N .
o F 1 ¢ H \
TFA
Tpudropauerar (R)-N-(2-xg0p-4-drop-3-((5-dTop-3-mermi-4-okco-3.4-

IUTAAPOXUHAZOJIUH-60-11)aMUHO Y EeHMN )-3 -3 THINUPPOAUINH- 1 -cyabhoHaMuUaa

Cramus 1: monyuenue (3R)-3-srunnmpponunui-1-cynsdonmixmnopuna. CycrneH3uro

ruapoxnopuna  (R)-3-stunmupponupuuaa (150 wmr; 1,11 mmomp) wu N-atuin-N-
nzonponuponad-2-amuda (0,89 mu; 1,66 Mmone) nepememmBan 8 DCM (2,7 mu) npu
TEMIIEPAType OKPYXKAIOIIEH Cpefpl A0 TeX MOp, MOKAa CMECh MOJHOCTbK) HE PacTBOPHUIIACK.
Peakunonnyto cmech oxnaxkaanu 10 0°C u obpabateiBanu cynbporumxiaopunom (0,179 wmu,
2,11 mmornb). YUepes 30 MUHYT cMeCh HarpeBasd [0 TEMIEpaTypbl OKpy»Karolleil cpenbl U
OCTaBJSUTH JUIsl TIepeMelnvBaHus B TedyeHue 18 vacoB. PeaknMOHHYIO cMech pa30aBJisuiv
JOMOJHUTEIbHBIM KomaecTBOM DCM (5 mut) u npomeianu 1,0 M HCI (5 mur). Opranndeckuii
cioit otnessuty, cymwin Han Oe3BogHbiIM MgSOs, GunbTpoBamuM M KOHLEHTPHUPOBAIU C
nojiyueHueM HeouyHumeHHoro (3R)-3-stunmupponunus-1-cynbOHUIXIOpHaa, KOTOPBIH

HCIIOJB30BAJIM KaK €CTh Ha cne):[yfomeﬁ CTaauu.

Cranus 2: nonyuenue tpudropanerara (R)-N-(2-xuop-4-drop-3-((5-drop-3-meTnn-4-

OKCO-3.4- TUTUIPOX UHA3OJUH-0-11)aMUHO YD e I )-3 -3 THINUPPOIUINH- | -cyapdoHaMuaa.

PactBop  6-((3-amuHO-2-x710p-6-hTOpdeHIT)aMrHO)-5-pTOop-3-MeTrnxuHazonuH-4(3H)-ona
(20 wmr; 0,05940 mmonp) u (R)-3-sTunmupponuaus-1-cynbdormnxnopuna (23,48 wr;
0,1188 mmonb) B mupuaune (0,30 mim) repmernsupoBany u Harpesaau npu 70°C B TeueHue
18 wuacoB. PeakuMOHHYI0 CMECh OXJIAXKAAAW 10 TEMIEPATypbl OKPYKAKOIIEH Cpenbl,

pazbasysuin DCM (15 mun) u mpomsiaiu 10% BonabiM CuSO4. DCM 3KCTpakT CyIIMUIN HaJ
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MgSQO4, KOHLEHTPHUPOBAIM U OCTATOK OUHINAJIHM IOCPEACTBOM oOOparieHHO-(a30BoH
xpomarorpapuu (5-95% ACN/Bona ¢ 0,1% TFA) ¢ nonyuenunem tpudTropanerara (R)-N-(2-
xyop-4-prop-3-((5-prop-3-merun-4-okco-3,4-TUruapoOX nHA3OIMH-6-1IT)aMUHO ) peHNT)-3 -
STUANUPPONUAUH-1-cynbdonamuna (18,1 mr; 61%). 'H AIMP (400 MI'u, CDCl5) & 8.28 (s, 1H),
7.56-7.52 (m, 1H), 7.48-7.45 (m, 1H), 7.15 (t, 1H), 7.08-7.03 (m, 1H), 6.75 (s, 1H), 5.97 (s,
1H), 3.64 (s, 3H), 3.55-3.43 (m, 2H), 3.34-3.28 (m, 1H), 2.94-2.89 (m, 1H), 2.11-2.00 (m, 2H),
1.40-1.32 (m, 2H), 0.89 (t, 3H). MC (XUA/L, m/z) cocrasisier 498,2 (M+H).

IIpumep 63
/N F
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F

N-(2-Xnop-4-drop-3-((5-drop-3-meTii-4-0kco-3 .4- IMTrMIPOXUHA3ZOJIUH-6-1J1 JOKCH )-

dbenun)-3.3-nudropnupponunus- 1 -cyaphoHaMug

PactBop 6-(3-amuHO-2-x510p-6-PpTOphenokcn)-5-prop-3-mermnxunazonus-4(3H)-ona
(30 mr; 0,08 mMonb) u 3,3-audropnupponauaus- 1-cynspornnxiaopuna (91,3 mr; 0,44 MMonb)
pactBopsuu B upuanse (444 Mk, 0,08 mmonb) u Harpesanu npu 70°C B TeueHue 24 4acos B
repPMETUYHOM cocye. PeakIMmOHHYI0 CMeCh OXJIaXKIalId 10 TEMIEPaTypbl OKPY KaroIIei
cpenbl, pa3daBisuid dTHIaneTaToM W npombiBanu 10% numonHON kucnotod (3x50 mui) u
pacconom (1x25 mi), cymmnu Hax 6e3BogHbM NaxSOs, GUIBTPOBANIM M KOHLIEHTPHPOBAIH.
OcraTok ouMIIaIM MOCPENCTBOM KOJIOHOUHOH xpomaTtorpaduu Ha cunnkarene (DCM/EtOAc)
C TOCHenyIneil OYMCTKOW TOoCpencTBoM obpaieHHO-(pa30Boi xpomarorpaduu (cMech
Bona/ACN ¢ 0,1% TFA). TpeOyembie ¢pakiinu 0ObEIUHSITA U PACTIPEALIISIIH MEKIY CMECHIO
DCM:IPA 4:1 u naceimenabiM BogHbIM NaHCOs (1X) m opraHHuYecKud CIIOH OTHEIsuIH,
cymrmm Han 6e3BonHbIM NapSQs, GUIbTpOBaIM U KOHLEHTPHUPOBAIH C monydeHuem N-(2-
xjiop-4-prop-3-((5-prop-3-meruin-4-okco-3,4-TUruapOX NHA3OIMH-6-MIT)OKCH )P eH I )-3,3-
mudropnuppomuaun-1-cyneponamuna (18,1 wmr; 40%) B BHIE JKENITOBATOTO TBEPIOTO
semectsa. 'H SIMP (400 MI'u, CDCl3) & 7.98 (s, 1H), 7.58-7.51 (m, 1H), 7.48-7.41 (m, 1H),
7.30-7.21 (m, 1H), 7.20-7.10 (t, 1H), 6.75 (s, 1H), 3.69-3.61 (t, 2H), 3.60-3.53 (m, SH), 2.45-
2.30 (m, 2H); MC (XA, m/z) cocraBusier 507,1; 509,1 (M+H).

IIpumep 64
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_N F
N( O\\S//O
7 (o) N N\
NN
o F Cl O

I,IF

£

rc-N-(2-Xuop-4-drop-3-((5-drop-3-metni-4-okco-3.4- TMruapoX uHa3 U H-0-11 ) -

okcu)benun)-3.4-mudropnupponuaui- 1 -cyaphoHamMug

PactBop 6-(3-amuHO-2-x510p-6-PTOpdhenokcn)-5-prop-3-mermnxunazonus-4(3H)-ona
(30 wr; 0,08 mmonp) um 1wc-3,4-gudropnupponunus-1-cynbhpormnxiaopuna (91,3 wmr;
0,44 mmodb) pactBOpsita B upuanae (444 mxr; 0,08 mmoub) u Harpesanu pu 70°C B TeueHue
24 4acoB B TE€PMETUYHOM COCyZe. PeakuMOHHYI0 CMeCh OXJaXAadu N0 TEeMIIepPaTyphl
OKpY:KaroIel cpenpl, pa3daBisid 3TUANETaTOM H npombiBaiu 10% JTUMOHHOHN KHCIOTOU
(3x50 mm) u pacconmom (1x25 wmu), cymmmu Han Oe3pogHbiM NaxSOs, unbTpoBaN U
KOHIEeHTpupoBad. OCTaTOK OYHMINAINA TOCPEACTBOM KOJOHOYHOH Xpomarorpadguu Ha
cuukarene (DCM/EtOAc) ¢ mocneayromeii O4ucTKONH MOCPeACTBOM OOparieHHO-(a30BOM
xpomarorpadpuu (cmecb Boga/ACN ¢ 0,1% TFA). TpeOyemble ¢pakunu oObenuHsSIM U
pactnpenensiin Mexay cmecbto DCM:IPA 4:1 u naceimennbsiM BogHbiM NaHCOs (1x) u
OpPraHUYECKUi CJOH oTnmensany, cymuian Han Oe3BogHbiM  NaxSO4, ¢dunsrpoBamu u
KOHLIEHTPUPOBAIU ¢ moaydeHueM 1uc-N-(2-xiop-4-¢prop-3-((5-¢pTop-3-merun-4-okco-3,4-
IAUTUAPOXUHA30IUH-0-1)oKcH )pernn)-3,4-qudropnupponunut-1-cynsponamuna (10,7 wr;
24%) B BUze 6enoro Teepaoro semectsa. 'H SIMP (400 MI'u, CDCl3) § 7.97 (s, 1H), 7.57-7.51
(m, 1H), 7.47-7.43 (m, 1H), 7.31-7.27 (d, 1H), 7.18-7.11 (t, 1H), 6.76 (s, 1H), 5.21-4.98 (m,
2H), 3.77-3.53 (m, 7H); MC (XUAJ, m/z) cocraBnsier 507,1; 509,1 (M+H).

IIpumep 65

/N F
3 30
7 (o) N A\
H N
O F Cl { 5

N-(2-Xnop-4-drop-3-((5-drop-3-meTmi-4-0kco-3 ,.4- IMrUIPOXUHA3ZOJIUH-6-1J1 JOKCH )-

dbennn)-3-azadbunukiol3.1.0]rexkcas-3-cyabhoHamMun

PactBop 6-(3-amuHO-2-x110p-6-PpTOpheHokcn)-5-prop-3-mermnxunazonus-4(3H)-ona
(30 mr; 0,08 mmonp) 1 3-a3abunmkiio[3.1.0]rekcan-3-cynbponmixiaopuna (81 mr; 0,44 MMOJIb)
pactBopsun B mupunuse (444 vk, 0,08 mmons) u HarpeBanu npu 70°C B TeueHune 32 4acoB B

repMETUYHOM COCyZAe. PeaklMOHHYI0 CMeCh OXJaXJajdu OO0 TeMIepaTypbl OKpYy Karollen
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cpenbl, pa3daBisaM STWiIALETaTOM M npombiBanu 10% mumonHOHM kucimoroit (3x50 mun) u
paccosom (1x25 mu), cymunu Hax 6e3BogHbIM NaxSO4, puabTpoBamu U KOHLIEHTPUPOBAIH.
OcraTok O4MIIAIN TOCPENCTBOM KOJIOHOUHOM XpomaTorpaduu Ha cunukarene (DCM/EtOAc)
C TOCHEnyoIneil OYMCTKOM mocpencTBoM obpaineHHO-(pa30Boi xpomarorpaduu (cMech
Bona/ACN c 0,1% TFA). TpeGyemsie ¢pakiiyn 0ObEIMHAIN U PACTIPENEISIIIH MEXKAY CMECHIO
DCM:IPA 4:1 u HaceimeHHbIM BOogHbBIM NaHCO3 (1x) u opraHuyecKkuil CIOW OTHENsUIH,
cymmn Hajx 6e3BogHbM NaxSQ4, GUIBTPOBAIM M KOHLEHTPUPOBAIH C MojiydeHuem N-(2-
xjiop-4-dprop-3-((5-¢prop-3-mMeTnin-4-okco-3,4-AUruapOXMHA3OJUH-0-1IT)OKCH ) eHIT )-3 -
azabunukio[3.1.0]rekcan-3-cynbonamuna (31 mr; 72%) B Buae O6e10ro TBEpAOro BEIIECTBA.
'H AIMP (400 MT'u, CDCl5) 6 7.97 (s, 1H), 7.53-7.47 (m, 1H), 7.46-7.42 (m, 1H), 7.25-7.21 (d,
1H), 7.15-7.10 (t, 1H), 6.76 (s, 1H), 3.57 (s, 3H), 3.51-3.44 (d, 2H), 3.42-3.35 (d, 2H), 0.93-
0.81 (m, 2H), 0.68-0.59 (m, 1H), 0.23-0.16 (m, 1H); MC (XWUA/, m/z) cocrasisier 483,0; 485,0
(M+H).
IIpumep 66

/N F
Nr %
7 (o) N’ \
H N
0O F Cl 4;)

(R)-N-(2-Xsop-4-dbrop-3-((5-dTop-3-MeTna-4-0kco-3.4-TUruAPOX UHAZOJIUH-60-1J1)-

"'OCF,H

okcu)benmn)-3-(1udTopMeTOKCH ) TUPPOIUANH- 1 -cynbdhoHaMu

PactBop 6-(3-amuHO-2-x510p-6-hTOpheHoKCH)-5-PTOp-3-MeTmnxuHazoaH-4(3H)-oHa
(30 mr; 0,08 mmoub) u (R)-3-(nudpropmerokcu)nupponunut-1-cynbhonmmxaopuna (105 mr;
0,44 mmodb) pacTBOpsiTH B mupuanne (444 mxr; 0,08 mmosnb) u Harpesanu pu 70°C B TeueHue
24 yacoB B TE€PMETHYHOM cOCyae. PeaklMOHHYI0 CMeCh OXJaXJadu 10 TEeMIIepaTyphl
OKpY:Karomel cpempl, pa3daBIsid 3TUIANETaTOM U npomMbiBau 10% JTUMOHHOI KUCJIOTOM
(3x50 mm) u pacconmom (1x25 wmu), cymmnu Hag Oe3BomgubiM NaxSOs, ¢unbTpoBaU U
KOHLIEeHTpupoBad. OCTaTOK OYHMINAIMA TOCPEACTBOM KOJIOHOYHOH Xpomarorpadguu Ha
cuukarene (DCM/EtOAc) ¢ mocneayromeli O4uCTKONH MOCpeAcTBOM OOparieHHO-(a30BOM
xpomarorpadpun (cmecb Boga/ACN c¢ 0,1% TFA). Tpebyemble ¢pakumu oOBenUHSIN U
pactipenensiin Mexxny cmecbto DCM:IPA 4:1 u HaceimenHeiM BogHbIM NaHCO; (1x).
Opranndeckuil ciaodl ormemsm, cymuid Hax ©Oe3BomHbIM  NapxSOs, QuubTpoBamu U
KOHLIeHTpupoBamu ¢ mnonydeHueM (R)-N-(2-xiop-4-¢prop-3-((5-¢pTop-3-mernn-4-okco-3,4-
IUTUAPOXUHA30JIUH-0-1IT)OKCH )P eHm)-3 ~-(1n TOPpMETOKCH ) TUPPOTHINH- 1 -cy b OHaMu A2

(3,5 mr; 7%) B Buze 6enoro TRepaoro Bemectsa. 'H SIMP (400 MI'u, CDCls) § 7.97 (s, 1H),
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7.61-7.55 (m, 1H), 7.48-7.43 (m, 1H), 7.30-7.27 (d, 1H), 7.17-7.09 (t, 1H), 6.77 (s, 1H), 6.40-
6.00 (t, 1H), 4.88-4.82 (d, 1H), 3.59-3.45 (m, 7H), 2.16-2.10 (m, 2H); MC (XUA/, m/z)
cocrasysietr 537,0; 539,0 (M+H).

IIpumep 67

r/N F oo
\ /7
/NW;Q\OD\”’S\N
(0] Cl Cl ‘Z;

N-(2-Xnop-3-((5-x10p-3-MeTI-4-0KC0-3 . 4- TUTHAPOX UHAZOJIUH-O- 11 )OKCH )-4-

dbropdennn)-2-azaburmknol2.1. 1 rekcan-2-cyabpoHaMun

PactBop 6-(3-amuHO-2-x510p-6-pTOpdheHoken)-5-x10p-3-meTrmnxunazonuH-4(3H)-ona
(50 mr; 0,1412 mmonb) u 2-a3abunukio[2.1.1]rekcan-2-cynapdonmmxnopuna (128,2 mr; 0,7059
mMMoJtb) B mupunuHe (0,700 mi) Harpesamu npu 70°C B reuenne 18 yacos. PeakiimoHHYIO CMeCh
OXJIAKIAIU 0 TeMIIepaTyphbl OKPYKAIOIIeH cpenbl u pacnpenensin Mmexxay DCM (25 mn) u
10% BomabiM CuSO4 (25 ™). Opranudeckyro ¢asy ormemsun, cymwin Hax NaxSOs,
¢unbTpOBANIM M KOHLEHTPUPOBAIM TPH TOHMKEHHOM JAaBJieHHH. PEakLHOHHYIO CMeCh
OYMINAIN TIOCPEACTBOM xpomarorpadgum Ha cunukarene (rexcanbl/stuianerat 0-100%) c
MOCJIEAVIOMIeH OYMCTKOH TOCpencTBoM obparneHHO-pa3oBoil xpomartorpadum  (5-95%
ACN/Boma ¢ 0,1% TFA). TpeOyemble ¢(pakumu OOBEIUHSIN W PACTIPEACITSUIH MEXKIY
HacbimeHHbIM BogHBIM NaHCO;3 (15 M) u DCM (30 mum). Opranuueckyro ¢asy OTAemsuy,
cymmu Haa NaxSOs, GuiabTpoBaNIM M KOHLEHTPUPOBAIU IPU TOHMKEHHOM NaBIICHUU C
nonyueHueM  N-(2-xmop-3-((5-xnop-3-meTni-4-okco-3,4-aurupox 1Ha30JuH-0- 1 )OKCH )-4-
bropdenmn)-2-azadurukio[2.1.1]-rekcan-2-cynbponamuna (18,4 mr; 26%) B Buge Oenoro
tBepnoro semectsa. 'H SAMP (400 MI'u, CDCl3) § 7.99 (s, 1H), 7.64-7.58 (m, 1H), 7.53 (d,
1H), 7.16 (t, 1H), 7.03 (d, 1H), 6.82 (s, 1H), 4.27-4.22 (m, 1H), 3.58 (s, 3H), 3.38 (s, 2H), 2.92-
2.86 (m, 1H), 1.98-1.89 (m, 2H), 1.56-1.50 (m, 2H); MC (XUAJ, m/z) cocraBuser 499,1
(M+H).

IIpumep 68

N F
7] Q.9

/N\H/\Q\OQ\N,S\N/\
o) a 1 |

6-(2-Xu10p-3-{ [3Tun( meTwin)cyabdhamon |aMuso $-6-bTopdeHokcn )-3. 5-numermi-3.4

TUTHAPOXUHA30JIUH-4-0H
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B pactBop 6-(3-amuHO-2-x70p-6-PpTOpheHokcn)-3,5-numerrnxunazonus-4(3H)-ona
(160,0 mr; 0,48 mmons) 8 DCM (10 mi) nocnenosarenbHo qodassiy nupuaus (0,19 mir; 2,39
MMOJIb), STHI(MeTmn)cyiabpamomnxaopun (378 wmr; 2,39 mmonp) u DMAP (5,8 wr;
0,048 MMOIIB) M PEaKLIMOHHYIO CMEChH MEePEMEIINBAIIH MPU TEMIIEPAType OKPY KAIOLIEH cpeibl
B TeueHne 48 wacoB B atMmochepe a3ora. PeakMOHHYI0 CMeCh KOHLEHTPHPOBAIH IIPH
MOHMKEHHOM JIaBJICHUH, pa30aBIsuIM BOMOM M HKCTPArupoBaju dTuiameratoM (2x50 mi).
OObenuHeHHbIE OpraHUYeCKHe CJIOM MPOMbIBAIM BOmOM (2x25 mi) u paccosom (25 mi),
cymmm Hag 6e3BogHbIM NaxSO4, GUIbTpoBaIH U KOHLUEHTpHPOBAIH. HeounIeHHbIN MPOAYKT
OYHILAN NIOCPEICTBOM oOpaweHHO-(ha30Boi KOJIOHOYHOM xpomarorpaduu
(30-95% ACN/Boma ¢ 20 MM xkapOOHATOM aMMOHHs) € TOJy4eHuem 6-(2-xyop-3-
{ [>Trn(meTmn)cynbhaMon |JaMuHo §-6-propheHoken)-3,5-numeTrin-3,4- TMruIpOX MHA30JINH-
4-ona B BUjJE TeneibHO-Oenoro Teepaoro Bemectsa (23 mr; 10%). 'H SIMP (400 MIw,
metaHoin-ds) 6 8.18 (s, 1H), 7.56 (dd, 1H), 7.41 (d, 1H), 7.28 (t, 1H), 6.96 (d, 1H), 3.54 (s, 3H),
3.21 (m, 2H), 2.97 (s, 3H), 2.82 (s, 3H), 1.09 (t, 3H); MC (m/z) cocrasnsier 455,1; 457,1 (M+H).

IIpumep 69

JeebatiN

N-(2-Xnop-3-((3.5-numetnn-4-okco-3.4-TUruapox UHA30JIUH-0-1J1 JOKCH )-4-

dbropbenwn)nuppoananH- 1 -cyabhoHamun

B pactBop 6-(3-amuHO-2-x70p-6-pTOpdhenokcn)-3,5-numernxunazonuH-4(3H)-ona
(130,0 mr; 0,39 mmoub) B DCM (5 mur) mobasisinm EtsN (0,75 mun; 5,83 MMOIb) v TUPPOTUAMH-
1-cynbdonmnxiopun (790 mr; 4,67 MMOJIb) U CMECh NTEPEMEIINBAJIN B TeUeHHe 16 4acoB mpu
TEMIepaType OKpyXkKawmed cpeapl B arMocdepe a3ora. PeakIMOHHYKO  CMeCh
KOHLIGHTPUPOBAIM TPH TOHIKEHHOM JaBJIEHUH, pa30aBisulM BOAOH U OSKCTPArHPOBAIIH
strnaneratoM (2x50 mir). OObeqMHEHHBIE OPTAaHMIECKUE CJIOU MTPOMBIBAIIN BOJOH (2%25 mi)
u paccosoM (25 min), cyurmui Han O6e3BogHbIM NaxSQ4, GUIBTPOBAIN U KOHLEHTPUPOBAIIH.
HeounineHHplli TPOAYKT OYHUINAIU TMOCPEACTBOM OOpaineHHO-(a30BOH  KOJOHOYHOH
xpomarorpadun (30-95% ACN/Boga ¢ 20 MM GukapOOHATOM aMMOHHS) C TTosTydyeHrneM N-(2-
xyop-3-((3,5-numeTnin-4-okco-3,4-AUruIPOX MTHA30JINH-0-11 )oK CH )-4-p Topd eHmn)-
nupponauauH-1-cynbpoHaMuaa B Buje 6enoro Teepaoro semectsa (23,4 mr; 13%). 'H AMP

(400 MI'n, metanon-ds) & 8.18 (s, 1H), 7.60 (dd, 1H), 7.41 (d, 1H), 7.28 (t, 1H), 6.96 (d, 1H),
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3.54 (s, 3H), 3.30 (m, 4H), 2.97 (s, 3H), 1.85 (m, 4H); MC (m/z) cocraBisier 467,3; 469,3
(M+H).
IIpumep 70

rp\ Q\ ,‘"’\Q

(R)-N-(2-Xnop-3-((3.5-numeTmni-4-0kco-3 . 4-TUru ip OX UHA3OJIUH-6-1J1 JOKCH )-4 -

dbropdennn)-3-droprmuppornaui-1-cyaphoHaMug

B pactBop 6-(3-amuHO-2-xJ10p-6-pTOpheHokcn)-3,5-numermxunazonuH-4(3H)-ona
(119 wr; 0,357 mmonb) B mmpuamHe (2 min) nodasmsun  (R)-3-¢Toprmpponuann-1-
cynbdonmtxnopun (147 mr; 0,784 MMOJIb) U pEAKLIMOHHYIO CMeCh nepemernnBaiu npu 65°C B
TeueHne 48 4acos. PeaklMOHHYK) CMeChb KOHLIEHTPUPOBAJIM M HEOUMINEHHBIM NPOAYKT
OUWINAJIN TIOCPENCTBOM  OOpaieHHO-(pa30Bol  KOJOHOYHOW Xpomarorpaduu  (5-95%
MeCN/Bona ¢ 0,1% TFA) ¢ mnonyuenuem (R)-N-(2-xaop-3-((3,5-numernn-4-okco-3,4-
IUTUAPOXHUHA30INH-0-11)OKCH )-4-prophenun)-3-propnupponunus-1-cynsponamuna (77
mr; 45%) B Buze 6enoro Teepaoro semectsa. 'H AMP (400 MI'u, CDCIs) § 7.95 (s, 1H), 7.59-
7.56 (m, 1H), 7.41 (d, 1H), 7.16-7.12 (t, 1H), 6.91-6.89 (m, 2H), 5.29-5.14 (m, 1H), 3.68-3.44
(m, 7H), 3.00 (s, 3H), 2.31-2.21 (m, 1H), 2.13-1.94 (m, 1H). MC (m/z) cocraBnser 485,1; 487,1
(M+H).

Coenunenuss B TaGaume 1 ObuM MOJNy4eHBI C WCHOJNBb30BAHHUEM AHAJIOTHYHOIO
cnocoba,  ommcaHHoro gy cuHtesa  (R)-N-(2-xmop-3-((3,5-numerunn-4-okco-3,4-
JOUTUAPOXMHA30IUH-0-1J1)aMUHO )-4-PTopeHmT )-3 -MEeTOKCUTTUP POTHINH- | -CyboHaMu1a
(IIpumep 1) ¢ wucnoap3oBaHueM cienyomux wmoxudpukauwii:. Ha Craguu 1 3ameHa
ruapoxiopuna (R)-3-mMeTokcunuppoauauHa Ha COOTBETCTBYIOLIMHA aMUH WJIM TUAPOXJIOPUL
ammia u Ha Cragum 2 3ameHa  6-((3-amuHO-2-x510p-6-pTOpPEeHMIT)aMUHO)-3,5-
muMeTxuHazonuH-4(3H)-ona w/unmmn (R)-3-merokcunupponuans- 1 -cyappoHmIxiopuaa Ha

COOTBETCTBYIOMIHHA XUHa30auH-4(3H)-0H n/umm cynbhoHmIXIopuaHeli npoaykt co Ctaauu 1.

Tabauua 1

Ne MC (XHUALD)

Crpyxkrypa u nannsie 'H SIMP XUMHICCKOC HA3BAHUC
ITpumepa m/z
N F N-(2-x10p-3-((3,5-

71 ~ Q0 440,1 (M+H)
N N N’S:N - JOUMCTHI-4-0KCO0-3 4-
o) H cl H | JUTHAAPOXHHA3OINH-6-
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H SIMP (400 MI'w, CDCls) & 7.92 (s, 1H), 7.46-

7.44 (d, 1H), 7.40-7.36 (m, 1H), 7.10-7.03 (m,
2H), 6.65 (s, 1H), 5.58 (s, 1H), 3.54 (s, 3H),
2.97 (s, 3H), 2.87 (s, 6H).

JUMETHUI)-CyIbhaMu

WJ1)aMUHO)-4-

dproppennn)-(N,N-

rY\Q K;L .0

'H SIMP (400 MT'w, (CD5),S0) & 9.44 (s, 1H),

JUTHAPOXHHA3OIUH-6-

N-(2-xmop-3-((3,5-

JUMETHI-4-0KC0-3,4-

WJ1)aMUHO)-4-

496,1 (M+H)

72 8.17 (s, 1H), 7.34-7.29 (m, 4H), 6.84-6 81 (d,
1H), 4.46-4.40 (m, 1H), 3.87-3.81 (m, 1H), |bTopderum)-(N-verur-N-
3.59-3.48 (m, 3H), 343 (s, 3H), 2.81 (s, 3H), | (TeTparuzpodypan-3-
2.72 (s, 3H). 2.01-1.92 (m 1H), 1.82-1.74 (m, u11))-cymbdamun
(\H/\Q\ j@\ \\,O N-(2-x10p-3-((3,5-
JUMETHA-4-0KC0-3,4-
JUTHAPOXHHA3OINH-6-
73 'H SIMP (400 MI'm, CDCl3) §7.92 (s, 1H), 7.46- HI)aMHHO)-4- 466,1 (M+H)
739 (m, 2H), 7.09-7.03 (m, 2H), 6.79 (s, 1H), bropdermm)-(N-
5.58 (s, 1H), 3.55 (s, 3H), 2.97 (s, 3H), 2.92 (s, | Wkonpom-N-merin)-
3H), 2.38-2.33 (m, 1H), 0.74-0.73 (d, 4H). cymbdavua
r\”J@\ Q\ \\,,o N-(2-x10p-3-((3.,5-
JUMETHI-4-0KC0-3,4-
'H SIMP (400 MT'w, CDCls) § 7.92 (s, 1H), 7.45-| AMTHAPOXHHA3OHH-6-
74 743 (d, 1H), 7.37-7.33 (m, 1H), 7.10-7.01 (m, HIT)aMHHO)-4- 480,1 (M+H)
2H), 6.67 (s, 1H), 5.57 (s, 1H), 4.27-4.19 (m, dropdermn)-(N-
1H), 3.54 (s, 3H), 2.97 (s, 3H), 2.83 (s, 3H), | wK00yTHI-N-MeTHT)-
2.11-2.01 (m, 2H), 1.97-1.89 (m, 2H), 1.64-1.52 cymbdavua
(m, 2H).
N E tpudTopauerar N-(2-
Nr/ j@\ O\\S L0 x10p-3-((3,5-maverra-4- |510,2 (M+H)
75 g H ﬁ/ \'\O\ 0KC0-3,4-
© “ o~ JUTHAPOXHHA3OINH-6-
“TFA

WJ1)aMUHO)-4-
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TH SIMP (400 MI'w, CDCl) 6 8.68 (s, 1H), 7.59
(d, 1H), 7.46-7.43 (m, 1H), 7.12 (t, 1H), 7.07-
7.04 (m, 1H), 6.67 (s, 1H), 5.66 (s, 1H), 3.66 (S,
3H), 3.49-3.43 (m, 2H), 3.38-3.34 (m, 1H), 3.33
(s, 3H), 3.23-3.17 (m, 2H), 2.97 (s, 3H), 1.89-
1.82 (m, 2H), 1.68-1.60 (m, 2H).

¢dropdennn)-4-
METOKCHUIIHIIEPUIUH-1 -

cynp(hoHaMHIA

76

N F

r/ o\\ /O

/4

N N’S\NQ__CF
0 H o H ’
“TFA
'H SIMP (400 MI'u, CDCl:) 8 8.62 (s, 1H), 7.58
(d, 1H), 7.47-7.43 (m, 1H), 7.13 (t, 1H), 7.08-
7.05 (m, 1H), 6.74 (s, 1H), 5.66 (s, 1H), 3.68-
3.63 (m, 4H), 3.50-3.42 (m, 3H), 3.01-2.93 (m,
4H), 2.25-2.16 (m, 1H), 2.13-2.04 (m, 1H).

tpudTopamerar N-(2-
xop-3-((3,5-aumernin-4-
0KC0-3,4-
JUTHAPOXHHA3OIUH-6-
WJ1)aMUHO)-4-
¢dropdenmn)-3-
(Tpudropmerrn)-
MUPPOTHANH-] -

cyns(hoHaMHIA

534,1 (M+H)

77

r/N F o
W\ /,o
O H Cl H OH

TFA

'H SIMP (400 MI'u, CDCls) & 8.83 (s, 1H), 7.69
(d, 1H), 7.53-7.49 (m, 1H), 7.14 (t, 1H), 7.06-
7.03 (m, 1H), 6.67 (s, 1H), 5.69 (s, 1H), 3.93-
3.89 (m, 1H), 3.70 (s, 3H), 3.52-3.46 (m, 2H),
3.22-3.16 (m, 2H), 2.96 (s, 3H), 1.90-1.85 (m,

2H), 1.63-1.55 (m, 2H), 1.26 (s, 1H).

tpudTopauerar N-(2-
xaop-3-((3,5-aumerni-4-
0KCO-3,4-
JUTHAPOXHHAZ0INH-0-
H1)aMUHO)-4-
bropdennn)-4-
THAPOKCHITUTICpUAUH- 1 -

cynshoHaMHIA

496,1 (M+H)

78

r/N F o
N §7°
- N N/ \N 1
H H
O Cl
O—

IH SIMP (400 MI', (CD3),S0) 5 9.51 (s, 1H),
8.16 (s, 1H), 7.34-7.26 (m, 4H), 6.83-6.81 (d,
1H), 5.25-5.12 (m, 1H), 4.04-4.00 (m, 1H),
3.56-3.43 (m, 6H), 3.34-3.31 (m, 1H), 3.29 (s,
3H), 2.80 (s, 3H).

(rpanc)-N-(2-xsop-3-
((3,5-mumeTnn-4-okco-3,4-
JUTHAPOXHHA3OINH-6-
WJI1)aMUHO)-4-
¢dropdennn)-3-dprop-4-
METOKCHUITHPPOIHANH-1 -

cynbhoHaAMH

514,1 (M+H)




N-(2-xmop-3-((3.5-
JAUMETHI-4-0KCO-3 4-

JUTHIPOXHHA30IHH-0-

79 |'H SIMP (400 MI'u, CDCls) & 8.76 (s, 1H), 7.60 482,1 (M+H)
H1)aMUHO)-4-
(d. TH), 749746 (m. TH). 7.13 (6 TH)L 7.00- |00 opbomined-
7.06 (m, 1H), 6.67 (s, 1H), 5.69 (s, 1H), 3.70 (t, ey b poRAMH
4H), 3.68 (s, 3H), 3.27 (t, 4H), 2.97 (s, 3H).
/N F o
. 40
- N N“"°N
o) H ¢ H N-(2-x510p-3((3,5-
'H SIMP (400 MI'u, CDCLs) 6 7.99 (s, 1H), 7.47-| AuMeTH-4-0KkC0-3,4-
744 (d, 1H), 7.38-7.34 (m, 1H), 7.10-7.08 (d, | AMIHAPOXMHA30HH-6-
80 1H), 7.05-7.02 (m, 1H), 6.70 (s, 1H), 5.59 (s, HIT)aMHHO)-4- 492,1 (M+H)
1H), 3.59-3.55 (m, 4H), 3.47-3.43 (m, 1H), dropdermm)-(N-
3.25-3.19 (m, 1H), 2.97 (s, 3H), 2.91-2.85 (m, | H3onmpormn-N-vernm)-
1H), 2.02-1.94 (m, 1H), 1.74-1.67 (m, 1H), cymbdamun
1.05-0.97 (m, 2H), 0.68-0.62 (m, 1H), 0.13-0.09
(m, 1H).
|/ // tpudropanerar N-(2-
/ °N xyop-3-((3,5-aumernin-4-
O0KCO-3,4-
-TFA
JUTHAPOXHHA3OIUH-6-
'H SIMP (400 MI'w, CDCl3) & 8.95 (s, 1H), 7.62
81 W)aMUHO)-4- 4921 (M+H)
(d, 1H), 7.49-7.45 (m, 1H), 7.13 (t, 1H), 7.07-
¢dropdenmn)-2-
7.04 (m, 1H), 6.75 (s, 1H), 5.69 (s, 1H), 4.20 (s,
azaburwknol2.2.1]-
1H), 3.71 (s, 3H), 3.29-3.25 (m, 1H), 3.04 (d,
renran-2-cyabhoHaMuIa
1H), 2.96 (s, 3H), 2.62 (s, 1H), 1.79-1.55 (m,
4H), 1.49-1.42 (m, 2H).
r Q, ,, tpudTopauerar N-(2-
/ ) QQ xnop-3-((3,5-qumetnn-4-
0KCO-3,4-
82 TFA 492.1 (M+H)

'H SIMP (400 MI'n, CDCls) 6 8.65 (s, 1H), 7.58
(d, 1H), 7.51-7.48 (m, 1H), 7.12 (t, 1H), 7.08-
7.05 (m, 1H), 6.73 (s, 1H), 5.67 (s, 1H), 3.66 (s,

JUTHAPOXHHA3OINH-6-
WJ1)aMUHO)-4-

dropdennn)-5-
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3H), 3.53 (t, 2H), 3.25 (s, 2H), 2.96 (s, 3H), 1 81
(t, 2H), 0.60-0.53 (m, 4H).

azactpo[2.4]renran-5-

cyns(oHaMHIA

83

O:‘ sio
N
|

g@ ]Q .

'H SIMP (400 MT', CD5),S0) 8 9.42 (s, 1H),

8.18 (s, 1H), 8.05 (s, 1H), 7.44-7.29 (m, 3H),
7.01 (t, 1H), 3.43 (s, 3H), 2.73 (s, 6H)

N-(2-xn0p-4-dprop-3-((5-
¢rop-3-metnin-4-oxco-3,4-
JUTHIPOXHHA30IHH-0-
wn)amuto)penm)-(N,N-

JUMETHIT)-CyTb(haMug

444.1 (M+H)

34

rp j@ 20

IH SIMP (400 MI', (CD3),S0O) 6 9.36 (s, 1H),
8.16 (s, 1H), 7.36-7.27 (m, 4H), 6.81-6.79 (d,
1H), 3.43 (s, 3H), 3.11-3.09 (m, 4H), 2.81 (s,

N-(2-xmop-3-((3.5-
JOUMCTHI-4-0KCO-3 4-
JUTHAPOXHHA3OIUH-6-
WJ1)aMUHO)-4-
dbropdermn)munepuuH-

I-cynpdonamun

480.1 (M+H)

85

3H), 1.50-1.44 (m, 6H).
“/0

EeearN

'H SIMP (400 MT'w, (CDs),80) 8 9.66 (s, 1H),
8.16 (s, 1H), 7.32-7.26 (m, 4H), 6.83-6.80 (d,

1H), 5.43-5.28 (m, 2H), 3.67-3.54 (m, 4H), 3.43
(s, 3H), 2.80 (s, 3H).

(Tpanc)-N-(2-xmop-3-
((3,5-mumeTn-4-okco-3,4-
JUTHUAPOXHHA3OINH-6-
WJ1)aMUHO)-4-
dbropdennn)-3,4-
audropnupponuaun-1-

cynb(hoHaAMH

502,1 (M+H)

86

) /,

O

'H SIMP (400 M, CDCl5) 5 8.80 (s, 1H), 7.59
(d, 1H), 7.54-7.51 (m, 1H), 7.13 (¢, 1H), 7.54-
751 (m, 1H), 6.76 (s, 1H), 5.66 (s, IH), 531-
5.16 (m, 1H), 3.68-3.59 (m, 5H), 3.54-3 44 (m,
2H), 2.96 (s, 3H), 2.32-2.23 (m, 1H), 2.15-1.95
(m, 1H).

AT

“TFA

tpudToparerar (S)-N-(2-
xop-3-((3,5-aumerni-4-
0KCO-3,4-
JUTHAPOXHHA3OINH-6-
WJ1)aMUHO)-4-
¢dropdenmn)-3-
¢dropnupponrgus-1-

cyns(hoHaMHIA

484.1 (M+H)
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“TFA

'H SIMP (400 MI'u, CDCls) & 8.83 (s, 1H), 7.60

tpudTopauerar N-(2-
xaop-3-((3,5-aumerni-4-
0KC0-3,4-

JUTHIPOXHHA30IHH-0-

87 H1)aMUHO)-4- 478,1 (M+H)
(d, 1H), 7.54-7.51 (m, 1H), 7.12 (t, 1H), 7.07-
dropdenmn)-2-
7.04 (m, 1H), 6.80 (s, 1H), 5.68 (s, 1H), 4.27-
azaburwknol2.1.1]-
4.24 (m, 1H), 3.69 (s, 3H), 3.40 (s, 2H), 2.96 (s,
rexcaH-2-cynbhoHamua
3H), 2.92-2.89 (m, 1H), 1.96-1.93 (m, 2H),
1.55-1.53 (m, 2H).
il :
W;@\ Q\ S ’( N-(2-x10p-3-((3.5-
tX JOUMCTHI-4-0KCO-3 ,4-
'H SIMP (400 MI't, CDCL3) § 7.93 (s, 1H), 7.45-| AMTHAPOXHHASOMIH-6-
88 | 743(d. 1H). 7.35-731 (m, 1H), 7.10-7.08 (d. HI)aMHHO)-4- 492,2 M+H)
1H). 7.05-7.02 (m, 1H), 6.79 (s. 1H), 5.59 (s, broppermm)-(N-
1H), 3.54 (s, 3H), 3.47-3 41 (m, 3H), 3.21-3.19 | #eonpomi-N-metun)-
(d, 1H), 2.97 (s, 3H), 1.27-1.20 (m, 4H), 0.52- cymbdamua
0.49 (m, 1H), 0.37-0.35 (t, 1H).
/N F
? Q Q0 N-(2-x10p-3((3.5-
N /S\
d ” ” NQ. 1OCHF, JTUMETHI-4-0KC0-3,4-
o) cl
JUTHIPOXHHAZ0IHH-0-
'H SIMP (400 MI'y, CDCls) & 7.92 (s, 1H), 7.45-
89 H1)aMUHO)-4- 532,1 (M+H)
7.39 (m, 2H), 7.10-7.02 (m, 2H), 6.77 (s, 1H),
¢dropdenmn)-(N-
6.34-3.97 (t, 1H), 5.58 (s, 1H), 4.83-4.82 (m,
nu30nporiI-N-MEeTHI) -
1H), 3.61-3.45 (m, 7H), 2.97 (s, 3H), 2.14-2.09
cyabdhamuz
(m, 2H).
r 20 (wr16)-N-(2-x10p-3+(3,5-
’ b Q‘HF IAMETHI-4-0Kc0-3,4-
:_ JUTHAPOXHHA3OINH-6-
90 WJ1)aMUHO)-4- 502,1 (M+H)

IH SIMP (400 MI', (CD3),S0) 6 9.65 (s, 1H),
8.16 (s, 1H), 7.33-7.27 (m, 4H), 6.84-6.82 (d,
1H), 5.39-5.21 (m, 2H), 3.68-3.59 (m, 2H),
3.46-3.37 (m, 5H), 2.81 (s, 3H).

dropdenun)-3,4-
JudTopIUppOTHANH-1-

cynbhoHaAMH
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'H SIMP (400 MI'u, CDCLs) § 7.95 (s, 1H), 7.51-

N-(2-xmop-3-((3.5-
JAUMETHI-4-0KCO0-3 4-

JUTHIPOXHHA30IHH-0-

91 7.47 (m, 1H), 7.45-7.42 (d, 1H), 7.17-7.12 (¢, HJT)AMHHO)-4- 479.1 (M+H)
1H), 6.92-6.90 (d, 1H), 6.78 (s, 1H), 3.56 (s, dropdennn)-(N-
3H), 3.49-3.47 (d, 2H), 3.40-3.38 (m, 2H), 3.02 | H3ompormi-N-meTim)-
(s, 3H), 1.54-1.50 (m, 2H), 0.66-0.60 (m, 1H), cymbdamuzn
0.21-0.18 (m, 1H).
r ,,o
, N N-(2-xmop-3-((3,5-
JUMETHA-4-0KC0-3,4-
IH SIMP (400 MI'w, CDCLs) 6 8.72 (s, 1H), 7.59| AMTHAPOXHHA3OIHH-6-
92 (d, 1H), 7.43-7.40 (m, 1H), 7.12 (¢, 1H), 7.08- HI1)aMIHO)-4- 478,1 (M+H)
7.05 (m, 1H), 6.74 (s, 1H), 5.67 (s, 1H), 3.67 (s, $ropdennn)-3-
3H), 3.49 (d, 2H), 3.41 (d, 2H), 2.96 (s, 3H), asaburkio[3.1.0]-
1.54-1.52 (m, 2H), 0.66-0.61 (m, 1H), 0.22-0.18 | TeKcan-3-cymbhonamma
(m, 1H).
r N-(2-xmop-3-((3,5-
, 4 AuMeTHI-4-0kc0-3,4-
QL JUTHIPOXHHA30IHH-0-
93 | 'H SIMP (400 MI'w, (CD5),S0) § 9.76 (s, 1H), HT)aMHHO)-4- 502,1 (M+H)
8.17 (s, 1H), 7.36-7.28 (m, 4H), 6.84-6.82 (d, dropdennn)-3,3-
1H), 3.65-3.59 (t, 2H), 3.46-3.43 (m, 5SH), 2.81 | AudTopmmppommamH-1-
(s, 3H), 2.48-2.38 (m, 2H). cyaboHamua
N F
r/ Q.0 tpudTropauerar N-(2-
N /S\
d H ” NQ—\ xaop-3-((5-xa0p-3-mMeTHI-
o Cl
4-okco-3.4-
“TFA
JUTHAPOXHHA3OINH-6-
'H SIMP (400 MI'u, CDCls) & 8.68 (s, 1H), 7.64-
94 WJ1)aMUHO)-4- 514,1 (M+H)

7.57 (m, 2H), 7.18 (t, 1H), 7.01-6.98 (m, 1H),
6.97 (s, 1H), 6.56 (s, 1H), 3.70 (s, 3H), 3.55-
3.44 (m, 2H), 3.35-3.28 (m, 1H), 2.93 (t, 1H),
2.12-2.01 (m, 2H), 1.58-1.48 (m, 1H), 1.40-1.33
(m, 2H), 0.90 (t, 3H).

dbropdenmn)-3-
STUIHAPPOTUANH- 1 -

cyns(hoHaMHIA
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95

'H SIMP (400 MI'u, CDCl3) § 7.95 (s, 1H), 7.49
(d, 1H), 7.29-7.21 (m, 1H), 7.18-7.14 (m, 1H),
6.80 (s, 1H), 5.67 (s, 1H), 5.21-5.01 (m, 2H),
3.84-3.58 (m, 4H), 3.55 (s, 3H), 2.96 (s, 3H).

uuc-N-(2-xmop-3-((3,5-
JAUMCTHI-4-0KCO-3 4~
JUTHIPOXHHA30IHH-0-
UIT)aMHHO)-4,5-
nqudrophenun)-3,4-
AUBTOPIHPPOTHIHH-1 -

cybhoHAMHE

520,1 (M+H)

96

F
/N F
f Q.0
/N N N’S\N
(0] H Cl H Q

'H SMP (400 MI'n, CDCls) § 8.07 (s, 1H), 7.50
(d, 1H), 7.31-7.27 (m, 1H), 7.17-7.12 (m, 1H),
6.79 (s, 1H), 5.67 (s, 1H), 3.57 (s, 3H), 3.40-
3.35 (m, 4H), 2.96 (s, 3H), 1.95-1.90 (m, 4H).

N-(2-xmop-3-((3.,5-
IUMCTHI-4-0KCO-3 ,4-
JUTHAPOXHHA3OINH-6-
W1)aMuHO)-4,5-
nudropderwm)-
APPOAUIHH-1 -

cynbhoHaAMH

484.1 (M+H)

97

F

/N F
{ 30
b N N’ \N
0 H oo H /M
IH SIMP (400 MI', CDCLs) 3 7.95 (s, 1H), 7.48
(d, 1H), 7.23-7.12 (m, 2H), 6.74 (s, TH), 5.66 (s,

1H), 3.55 (s, 3H), 3.35-3.27 (m, 2H), 2.96 (s,
3H), 2.88 (s, 3H), 1.17 (¢, 3H).

N-(2-xmop-3-((3.5-
auMeTun-4-okco-3,4-
JUTHIPOXHHA30IHH-0-
HIT)aMHHO)-4,5-
audropennn)-(N->Tui-

N-meTun)-cynbhamus

472,1 (M+H)

98

F
N F
I/ Q.o
_N R
N NN
o Hoa By

'H SMP (400 MT'w, CDCl3) § 7.95 (s, 1H), 7.48

(d, 1H), 7.25-7.21 (m, 1H), 7.18-7.13 (m, 1H),

6.71 (s, 1H), 5.66 (s, 1H), 3.55 (s, 3H), 2.96 (s,
3H), 2.90 (s, 6H).

N-(2-xmop-3-((3.5-
IUMCTHI-4-0KCO-3 ,4-
JUTHAPOXHHA3OINH-6-
Wn)aMuHO)-4,5-
audroppenmn)-(N,N-

JUMETHUI)-CYTb(paMu

458.1 (M+H)
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9 |'H AMP (400 MI'y, CDCLs) § 7.95 (s, 1H), 7.48
(d. 1H), 7.33-7.27 (m, 1H). 7.19-7.12 (m, 1H),

1y, v
O

6.94 (s, 1H), 5.65 (s, 1H), 4.01-3.95 (m, 1H),
3.55 (s, 3H), 3.54-3.42 (m, 4H), 3.29 (s, 3H),
2.96 (s, 3H), 2.16-1.93 (m, 2H).

(R)-N-(2-x710p-3-((3.5-

F
/N F
r O\\ -0
-~ N - S\
N N" N IUMETHII-4-0KCO0-3,4-
H H
(0] Cl
JUTAAPOXHHAZ0IUH-0-

METOKCHIIHPPOTHINH-1 -

W1)aMuHO)-4,5- 514,1 (M+H)

audrophenun)-3-

cyb(hoHAME

100

1y v
0]

T

'H SIMP (400 MI'w, CDCl3) § 7.97 (s, 1H), 7.48
(d, 1H), 7.29 (d, 1H), 7.18-7.13 (m, 1H), 6.81 (s,
1H), 5.66 (s, 1H), 5.22-5.04 (m, 1H), 3.83-3.75
(m, 1H), 3.70 (d, 1H), 3.65-3.60 (m, 1H), 3.56
(s, 3H), 3.48 (d, 1H), 3.46 (s, 3H), 3.33 (t, 1H),
2.96 (s, 3H).

F
/N F
Nr O\\S//O
- N N™ uc-N-(2-xmop-3-((3,3-
H H N
(0] Cl

nudropenmn)-3-prop-4-

JUMETHA-4-0KC0-3,4-
JATHAPOXHHA3OINH-6-

un)aMmuHo)-4,5- 532,1 (M+H)

METOKCHUITHPPOIHIUH-1 -

cynb(hoHaAMHT

101

F
I//N F o
A\ //O
o Cl @

(d, 1H), 7.35-7.29 (m, 1H), 7.16-7.12 (m, 1H),
6.84 (s, 1H), 5.64 (s, 1H), 4.30-4.23 (m, 1H),
3.55 (s, 3H), 3.41 (s, 2H), 2.96 (s, 3H), 2.93-
2.88 (m, 1H), 1.96 (d, 2H), 1.56-1.54 (m, 2H)

'H SIMP (400 MI'u, CDClz) 8 7.95 (s, 1H), 7.48
nudropdenun)-2-

N-(2-x10p-3-((3,5-
JUMETHI-4-0KCO0-3,4-
JUTHAPOXHHA3OIUH-6-

WT)aMuHO)-4,5- 496,2 (M+H)

azabumukno|2.1.1]-

reKcaH-2-CcyIb(hOHAMUT

N-(2-xmop-3-((3,5-

r/N F o
\ //O
102 /N\nji;\H H,s\
0]

JOUMCTHI-4-0KCO-3 ,4-
JUTHAPOXHHA30IMH-0- (496,1 (M+H)
Wn)aMuHO)-4,5-

nudropdenwmn)-3-
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TH SIMP (400 MT'w, CDCls) 6 7.95 (s, 1H), 7.48
(d, 1H), 7.24-7.18 (m, 1H), 7.17-7.13 (m, 1H),
6.79 (s. 1H), 5.66 (s, 1H), 3.55 (s, 3H), 3.51 (d,
2H), 3.42 (d, 2H), 2.96 (s, 3H), 1.57-1.54 (m,
2H), 0.71-0.61 (m, 1H), 0.29-0.22 (m, 1H).

azaburwkno[3.1.0]-

reKkcaH-3-cyIb(hoHaAMU

Cl
r/”IP 9
N \\S//O
-~ N N~ \N
SRR
“F

(R)-N-(5-x10p-3-((3,5-
JIUMETHI-4-0KCO0-3 ,4-

JUTHAPOXHHA3OIUH-6-

103114 AMP (400 M, CDCL) 3 8.05 (s, 1H), 7.59 HI)aMHHO)-2- 484.1 (M+H)
(s, 2H), 7.05-7.01 (m, 1H), 6.61 (s, 1H), 6.44- ¢ropdermn)-3-
6.39 (m, 1H), 5.67 (s, 1H), 5.33-5.17 (m, 1H), | ®ropmipposnzuH-1-
3.71-3.50 (m, 7H), 2.83 (s, 3H), 2.38-2.23 (m, cynbdonavm
1H), 2.17-1.97 (m, 1H).
Cl
N N-(5-xmop-3-((3,5-
@ o)
“ _N JOUMCTHI-4-0KCO0-3 4-
N N N
H L H O JUTHAAPOXHHA3OINH-6-
(0]
104 WJ1)aMUHO)-2- 466,1 (M+H)
'H SIMP (400 MT'w, CDCL3) 8 8.01 (s, 1H), 7.59 bropdern)
TOphCHILT)-
(d, 2H), 7.03-6.98 (m, 1H), 6.60 (d, 1H), 6.42-
NUppOIUIUH-1-
6.36 (m, 1H), 5.66 (s, 1H), 3.56 (s, 3H), 3.40 (, 5
cynbhoHaMU
4H), 2.84 (s, 3H), 1.98-1.88 (m, 4H).
Cl
N
s 2 o (R)-N-(5-x710p-3-((3.5-
N g
- ” N N aUMeTUI-4-0Kkc0-3,4-
(o} F _
&6 JUTHAPOXHHA3OIUH-6-
105114 IMP (400 MI'u, CDCL3) 8 8.01 (s, 1H), 7.59 HI)aMHHO)-2- 496.2 (M+H)
(d, 2H), 7.08-7.03 (m, 1H), 6.84 (d, 1H), 6.43- ¢ropdenn)-3-
6.37 (m, 1H), 5.65 (s, 1H), 4.01-3.96 (m, 1H), | MCTOKCHIHPPOTHIIH-1-
3.63-3.43 (m, 7H), 3.31 (s, 3H), 2.84 (s, 3H), cyapdonavm
2.18-1.94 (m, 2H).
(/ N F o tpudropauerar (R)-N-(2-
0]
N /\\S/: xnop-3-((5-xnop-3-meTni-
106 - N NN\, 514,2 (M+H)
o a 1 o H \

TFA

4-okco-3,4-

JUTHAAPOXHHA3OINH-6-
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'H SIMP (400 MTI'u, CDCls) 6 8.39 (s, 1H), 7.60- HJT)aMHHO)-4-
7.56 (m, 2H), 7.17 (t, 1H), 6.99-6.96 (m, 1H), dropdenmm)-3-
6.76 (s, 1H), 6.52 (s, 1H), 3.65 (s, 3H), 3.55- STUWINUPPOIUINH-] -

3.51 (m, 1H), 3.49-3.44 (m, 1H), 3.34-3.28 (m, cyapdoHaMHIA

1H), 2.92 (¢, 1H), 2.12-2.01 (m, 2H), 1.54-1.49
(m, 1H), 1.40-1.33 (m, 2H), 0.90 (t, 3H).

IIpumep 107

SRR

o <

(S)-N-(2-XJ1op-3-((5-x510p-3-MeTUI-4-0KCO-3 .4 - TUT U AP OX UHAZOIUH-O-1J1 JOKCH )-4-

dbropdennn)-3-dropnuppoanani-1-cyaphoHaMug

PactBop 6-(3-amuHO-2-x710p-6-pTOpheHoken)-5-xop-3-meTrnxunazonus-4(3H)-ona
(51 wr; 0,144 mmons) u (S)-3-¢pTopnupponmuans-1 -cynsdponnixnopuaa (135 mr; 0,720 Mmonb)
B rmupunuHe (0,50 mu) HarpeBanmu mpu 70°C B Teuenue 18 uacoB. PeakunonHyro cmech
pactipenensin Mesxkay DCM (25 min) u 10% BogabeiM CuSOy4 (25 mi) u opranuueckyro dasy
otpensy, cymnid Hax NaxSO4, GUIbTpoBaNIM M KOHLEHTPHPOBAIU. PeakIMOHHYIO CMeCh
OuMINaNIu mocpenacTsoM xpomarorpadpuu Ha cunukarene (0-100% rekcaHbl/3THIALIETAT) C
NOCJIEAYIOLIeH OYHCTKONH MOCpencTBOM oOpatueHHO-(a30Boii  xpomarorpadun  (5-95%
MeCN/Bona ¢ 0,1% TFA). ®paxuuu, comepkaimue TpeOyeMblll MPOAYKT, OObEAMHSUIN U
pactipenensiin Mexay HaceieHHbIM BoIHBIM NaHCO3; 1 DCM (30 mu). Opranuueckyto ¢asy
otaensiy, cyui Han NaxSO4, GUIbTpoBaIM U KOHIEHTPUPOBAJIH ¢ nojy4ueHuem (S)-N-(2-
xj10p-3-((5-x50p-3-MeTuI-4-0KCO-3 ,4-TUTHIPOXUHA3OIUH-0- 1T )OKCH )-4-propdenmn)-3-
dropnupponuaun-1-cynsponamuna (23,5 mr; Bexoa 32,3%). 'H AMP (400 MI'u, CDCls) §
8.00 (s, 1H), 7.64-7.59 (m, 1H), 7.52 (d, 1H), 7.16 (t, 1H), 7.03 (d, 1H), 6.79 (s, 1H), 5.30- 5.14
(m, 1H), 3.70-3.56 (m, 5H), 3.53-3.43 (m, 2H), 2.33-2.21 (m, 1H), 2.15-1.93 (m, 1H); MC
(XUA/, m/z) coctamisier 505,0; 507,0 (M+H).

IIpumep 108
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N-(2-Xnop-3-((5-x10p-3-MeTi-4-0Kkc0-3,4- AIUrHAPOXUHAZOJIUH-6-1T)OKCH )-4-

dropdennn)-3-azabunmknol3.1.0]rekcan-3-cyasdoHamMun

PactBop 6-(3-amuHo-2-x110p-6-hTOpheHokcn)-5-xaop-3-mermnxunazonus-4(3H)-ona
(30 wmr; 0,085 mmomb) u 3-azabunmkio[3.1.0]rekcan-3-cynpdonmnxiaopuna (46 mr; 0,25
mMoub) B mupuause (565 mxor; 0,085 mmoinb) Harpesamu 1o 70°C B TeueHue 16 yacos B
TePMETUYHOM COCyZe. PEakIMOHHYI0 CMeCh OXJIAKIANIU 0 TEMIEpaTyphbl OKPY KAIOIIEH
Cpeabl, KOHLIEHTPUPOBAJIN U OYHIIAN OCPEACTBOM oOpatneHHO-(a30Boi xpomarorpadpuu (5-
95% MeCN/Bona, 0,1% TFA). TlpomykT pacmpeneisuii MeXAy AUXJOPMETaHOM U
HacbimeHHbiM NaHCQO3. Opranudeckuii ciod nmpombiBaiu paccosiom, cymuiu Hag NaxSOs,
(UIBbTPOBANM U KOHLEHTPUPOBAIH C MOJYYCHUEM HEOUHUINEHHOTO MpoAykTa. HeounmeHHbIiH
MPOAYKT OUYMINAIU MOCPeACTBOM xpomartorpaduu Ha cunmukarene (5-95% EtOAc¢/DCM) u
NPOAYKT PaCHpenessuii MeKay auxyjopmeraHoM U HachieHHbIM NaHCOs3. Opranundeckuii
CJIOW TIpoMBIBANIH paccoyioM, cymmin Hax NaxSO4, QumbTpoBaiii M KOHLEHTPUPOBAIU C
nonydeHueM  N-(2-xiop-3-((5-xa0p-3-MeTnin-4-okco-3,4-Turnapox tHa30JIMH-0- 1T )OKCH )-4-
droppennn)-3-azaburmkio[3.1.0]rexcan-3-cyabdonamuna (13 mr; Bexon 31%). 'H SIMP
(400 MI'u, CDCls) 6 9.0 (s, 1H), 7.55-7.51 (m, 2H), 7.18-7.14 (t, 1H), 7.03 (d, 1H), 6.80 (s,
1H), 3.57 (s, 3H), 3.49-3.46 (m, 2H), 3.40-3.36 (m, 2H), 1.54-1.50 (m, 2H), 0.66-0.60 (m, 1H),
0.22-0.18 (m, 1H); MC (XUA/, m/z) cocrapusier 499,1; 501,1 (M+H).

IIpumep 109
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N-(2-Xnop-3-((5-x10p-3-MeTui-4-0kC0-3 . 4- IUTHAPOX UHAZOJIUH-O- 1 )OKCH )-4-

dropdenmn)-(N-stmi-N-metun )-cyiibdhamMug

PactBop 6-(3-amuHO-2-x710p-6-hTOpheHoken)-5-xa0p-3-meTmnxunazonuH-4(3H)-ona
(50 mr; 0,141 mmonb) u (N-3tun-N-merun)cynspamonixiopuna (86,9 mxir; 0,706 Mmoinb) B
nupuause (0,5 mr) Harpesaiu npu 70°C B TeueHne 8 yacoB. PeakIMOHHYI0 CMECh OXJIaKAaIIH
10 TEMITEPATYPBI OKPYIKAIOLIeH cpenpl U pacnpeneisum mexxay DCM (25 mi) u 10% BogHBIM
CuSOs (25 wmn). Opranmueckyro ¢asy ormemsui, cyunuid Hag NaxSOs, dunmbTpoBamm u
KOHLIEHTPHPOBAJIN NP MTOHIKEHHOM JJaBJICHUH. PEakIIMOHHYIO CMECh OYHIIIANIN TIOCPEACTBOM
xpomatorpadpun Ha crmukarene (0-100% rekcans/EtOAC) ¢ mocienyroommeid OYHUCTKOH
nocpencTeoM obparnenHo-¢pazosoit BOXKX (5-95% MeCN/Bona ¢ 0,1% TFA). Tpebyembie

bpakuuu pacnpenensii Mexay HaceimeHHbIM BogHbiM NaHCOs; u DCM (20 wm).
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Opranndeckyro ¢aszy oraemnsinu u cymmian Hax NaxSOs, GuibTpoBany U KOHLIEHTPUPOBAJIH C
nojydyeHueM  N-(2-xiop-3-((5-xaop-3-MeTuin-4-okco-3,4-1urnapox tHa30JMH-0-UIT)OKCH )-4-
dropdpennn)-(N-atun-N-merun)-cynbpamuna (32,3 wmr; Beixox 48,1%) B Bume Oenoro
tBepnoro semectsa. 'H SIMP (400 MI'u, CDCls) & 8.00 (s, 1H), 7.56-7.49 (m, 2 H), 7.16 (t,
1H), 7.03 (d, 1H), 6.72 (s, 1H), 3.58 (s, 3H), 3.26 (m, 2H), 2.85 (s, 3H), 1.13 (t, 3H); MC
(XUA, m/z) coctausier 475,1; 477,1 (M+H).

IIpumep 110
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N-(2-Xnop-3-((5-x10p-3-MeTmi-4-0kc0-3 . 4- IUTHAPOX UHA3ZOJUH-6- 11 )OKCH )-4-

dropdennn)-(N. N-numern )-cyiabhamMun

PactBop 6-(3-amuHO-2-x710p-6-pTOpheHokcn)-5-xaop-3-merrnxunazonus-4(3H)-ona
(50 wr; 0,1412 mmonb) u mumeruicynbpamounxyopuna (75,30 mxi; 0,7059 mmonb) B
nupuause (0,5 mir) Harpesanu ripu 70°C B Teuenne 18 yacos. PeakiimoHHY0 CMeCh OXJIaKAalIH
70 TEMITEPATYPBI OKPYIKaKOLIeH cpensl U pacnpenesum mexxay DCM (25 mi) u 10% BogHBIM
CuSO4 (25 ). Opranmueckyro ¢asy oraemsun, cyunuid Hag NaxSOs, dunpTpoBanm u
KOHLIEHTPUPOBAJIU IPHU MOHWKEHHOM JJaBJIEHUH. PEakIIMOHHYIO CMeCh OYMIIANN ITOCPEACTBOM
xpomatorpadpun Ha cumnukarene (0-100% EtOAc/rekcanbl) ¢ TOCIEnyrOMIEH OYUCTKON
nocpenctsom obparnenHo-azosoit BOXKX (5-95% ACN/Boma ¢ 0,1% TFA). TpebGyembie
bpakuuu pacnpenensiii Mekay HaceimeHHbIM BomHbiM NaHCOs u DCM (20 mn) u
OpraHuyeckyro ¢asy ornesmsuii u cymmwin Hax NaxSOs, GUIbTpOBaIM U KOHLIEHTPUPOBAIH C
nojyudeHueM  N-(2-xy0p-3-((5-x10p-3-MeTi-4-okco-3,4-Turuapox tHa30JMH-0- 1T )OKCH )-4-
dropdermn)-(N,N-numernn)-cyabpamuna (28,84 mr; Beixox 44,28%) B Buae 61010 TBEPIOTO
semecTsa. 'H SIMP (400 MI'u, CDCls) § 8.00 (s, 1H), 7.60-7.51 (m, 2H), 7.16 (t, 1H), 7.04 (d,
1H), 6.68 (s, 1H), 3.58 (s, 3H), 2.87 (s, 6H); MC (XHUA/L, m/z) coctasnsier 461,1; 463,1 (M+H).

Ipumep 111
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N-(2-Xnop-4-drop-3-((5-drop-3-meTmi-4-0kco-3 ,.4- IMrUIPOXUHA3ZOJIUH-6-MJ1 JOKCH )-

dbernn)-(N. N-numeri)-cyiabhaMun
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PactBop 6-(3-amuHO-2-x110p-6-PpTOphenokcn)-5-prop-3-mermnxunazonus-4(3H)-ona
(30 wr; 0,08 mmonp) u (N,N-numerun)cynbpamonnxiopuna (47,7 mxi, 0,44 mmonb) B
nupuause (0,88 mui) HarpeBamu mpu 60°C B TedeHue 3 CYTOK B IE€pMETHYHOM COCYIE.
PeakLMOHHYI0 CMeCh OXJIaKIAU 10 TeMIepaTypbl OKpy:Karowiei cpenbl, pazdasnsan EtOAc
1 npombiBau 10% muMoHHOM Kuca0ToH (3% 50 mut) u pacconom (1x25 mit), 3aTeM CyIIniIm Haj
0e3BonHbIM NaxSOs, GunbTpoBamu M KOHLEHTpUpOBaH. OCTaTOK OYHUINAIN MOCPEACTBOM
KOJIOHOYHOM Xpomarorpadpuu Ha cuiukarene (30-100% EtOAc/DCM) ¢ noayuenuem N-(2-
xyop-4-prop-3-((5-prop-3-merun-4-okco-3,4-muruapox uHa30IHH-6-11)oKcH ) eHm)-(N,N-
numeTin)-cynbdamuna (21,3 mr; 54%) B Buze 6enoro Teepaoro sermectsa. 'H IMP (400 MI'w,
CDCl3) & 7.97 (s, 1H), 7.56-7.51 (m, 1H), 7.48-7.43 (m, 1H), 7.29-7.22 (m, 1H), 7.17-7.08 (t,
1H), 6.67 (s, 1H), 3.57 (s, 3H), 2.86 (s, 6H); MC (XUA/, m/z) cocrasnsier 445,0; 447,1 (M+H).

IIpumep 112
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N-(2-Xnop-4-drop-3-((5-drop-3-meTmi-4-0kco-3 .4- IMTUAPOXUHA3ZOJIUH-6-MJI1 JOKCH )-

dbernn)-(N-3tun-N-metui )-cyiabhaMun

PactBop 6-(3-amuHO-2-x510p-6-PpTOphenokcn)-5-prop-3-mermnxunazonus-4(3H)-ona
(30 wr; 0,08 mmonb) u (N-3tun-N-merun)cynbpamonnxiopuna (70 mr; 0,44 mmonb) B
nupunuHe (0,88 mu) marpeBanu mpu 60°C B TeueHHEe 3 CYTOK B IepMETUYHOM COCYE.
PeakunoHHYI0 CMech OXJIaKIalu 10 TeMIepaTypbl OKpysKarowiei cpenbl, pazdasmsan EtOAc
u npombiBaiau 10% nuMoHHON KuCaoTOM (3%50 mut) u paccosoMm (1x25 wmut), CymIuMiau Han
0e3BonHbIM NaxSOs, GunbTpoBamu U KOHUEHTpUpoBaU. OCTATOK OYHUINAIN MOCPEACTBOM
KOJIOHOYHOH Xpomartorpaduu Ha cunukarene (30-100% EtOAc/DCM) ¢ mocnenyroineit
OUYHCTKOHN MmocpencTBoM odpaimeHHo-(pa3oBoit xpomarorpadpuu (5-95% MeCN/H>O ¢ 0,1%
TFA). TpeOyembie ¢ppakiun obbenuHsm U pacnpenesuin Mexny cmecbto DCM:IPA 4:1 u
HacbieHHbIM BOAHBIM NaHCOs (1x). Oprasnudeckwii Ciod OTAENSUIH, CYLIMJIA Hax
6e3BonHbIM NaxSO4, pumbTpoBa M U KOHIEHTPUPOBATH ¢ TonydeHueM N-(2-xyop-4-drop-3-
((5-¢Top-3-meTmin-4-0kco-3,4-AUr U APOXMHAZOIUH-0-11)oKCH ) peHm ) -(N-3 THII-N-MeTHIT ) -
cynsamuna (7,1 mr; 17%) B Buze 6enoro Teepaoro semectsa. 'H AMP (400 MI'u, CDCl5) §
7.97 (s, 1H), 7.53-7.48 (m, 1H), 7.47-4.42 (d, 1H), 7.25-7.20 (m, 1H), 7.16-7.08 (t, 1H), 6.70
(s, 1H), 3.57 (s, 3H), 3.31-3.22 (m, 2H), 2.85 (s, 3H), 1.15-1.10 (t, 3H); MC (XA, m/z)
coctasinsieT 459,0; 461,0 (M+H).
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IIpumep 113
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Tpudrtopauerar  N-(3-((3.5-numMeTnn-4-o0kco-3.4-TMruaApOX MHAZOINH-O-1J1)AMUHO )-

2 4-nudropdenun)nuppoauaui-1-cyabhoHamMuaa

6-((3-AmuHo-2,6-mudroppenmn)amuno)-3,5-numerniaxuHazoana-4(3H)-on (22 wr;
0,06955 mmonb), mupponuaus- 1 -cyasdonmmxnopua (19,93 mxi; 0,1739 Mmomb) U nmUpUIUH
(347,8 wmxi; 0,06955 wmMonb) nmOOaBNSIM B COCYO Ha 3 MJI U PEAKIHMOHHYK CMeECh
repmeTu3npoBaiu u Harpesaiu 10 70°C B Teuenue 16 yacos. PeakinOHHYIO CMeCh OXJIaKIau
710 TEMIIEPATYPBI OKPYKAOIIeH cpenbl u pacnpenensum mexny DCM u HachIeHHBIM BOAHBIM
CuSOs. Opranuueckuil cjaoi KOHLEHTPUPOBAIM M TOJY4YEHHbIH OCTATOK OYMIIAIU
nocpencteoM obpamenHo-pazosoit BOXKX (5-95% MeCN/H»O, 0,1% TFA). Tpebyembie
¢dpakumn muodnmsnposan ¢ noayderneM Tpudropanerara N-(3-((3,5-aumernn-4-okco-3,4-
IUTUAPOXHUHA30IUH-0-1I1)aMUHO)-2,4-nudropdhenmn)nupponuans- 1 -cyneponamuna (23 wr;
BbIXO 74%). 'H SAIMP (400 MI';, CDCl3) § 8.56 (s, 1H), 7.58 (d, 1H), 7.36-7.30 (m, 1H), 7.16-
7.13 (m, 1H), 7.02-6.97 (m, 1H), 6.43 (s, 1H), 5.48 (s, 1H), 3.64 (s, 3H), 3.37-3.30 (m, 4H),
2.95 (s, 3H), 1.93-1.88 (m, 4H). MC (X1 A/I, m/z) cocrasnsier 450,1 (M+H).

IIpumep 114
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Tpudropauerar (R)-N-(3-((3.5-numerni-4-0kco-3.4- INTUAPOXUHA3OJIUH-6-

uin)amMuHo)-2.4-nudropdenmn)-3-bropnuppoauaui- 1 -cyaphoHamMuaa

6-((3-AmuHO-2,6-nudropdenmn)amuno)-3,5-numernixuHazoanH-4(3H)-on (8,0 wmr;
0,0253 mmomb), (R)-3-¢propnupponunus-1-cyasponnaxiopun (11,9 mr; 0,0632 mmons) u
mupuanH (126 mxi; 0,0253 mmonb) mo0aBisuiM B COCY Ha 3 MJ M PEAKIHOHHYK) CMECh
repmeTu3npoBaiu u Harpesanu 10 70°C B Teuenue 16 yacos. PeakinOHHYIO CMeCh OXJIaKIaNu
710 TEMIIEPATYPBI OKPYKarOIIel cpenbl U pacnpenensum mexny DCM u HacbIIeHHBIM BOAHBIM
CuSO4. Opranuyeckuil CJIOH KOHLEHTPUPOBAIM U HEOUUILIEHHOE BELIECTBO OYMINATIU
nocpenctsoM obpameHHo-pazoBoit BOXKX (5-95% MeCN/H»O, 0,1% TFA). Tpebyembie

bpakumu mruodpuIu3npoBay ¢ nonyueHneM Tpudropanerara (R)-N-(3-((3,5-aumernn-4-okco-
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3,4-IUrupOX MHA30IUH-0-11)aMUHO)-2 ,4-nudrophenmn)-3-propnupponunus-1-
cynbponamusa (4 mr; Berxon 32%). 'H SIMP (400 MI'u, CDCIs) & 8.66 (s, 1H), 7.59 (d, 1H),
7.40-7.35 (m, 1H), 7.18-7.15 (m, 1H), 7.02-6.97 (m, 1H), 6.44 (s, 1H), 5.48 (s, 1H), 5.31-5.17
(m, 1H), 3.66 (s, 3H), 3.49-3.10 (m, 2H), 2.94 (s, 3H), 2.32-2.22 (m, 2H), 2.16-1.98 (m, 2H).
MC (XUAJ, m/z) coctasnsier 468,1 (M+H).

IIpumep 115
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N-(2-Xnop-3-((3.5-numetnn-4-okco-3.4-TUruapOX UHA30JIUH-0-1J1 JOKCH )-4-

dropdennn)-3-(MerokcumeTui )azeTuauH- 1 -cyaphoHaMUI

mpem-bytun-(2-xnop-3-((3,5-aumeTnn-4-okco-3,4-TUru1pOX THA30JIUH-0- T )OKCH )-4-
dropdermm)kapdamar (30 mr; 0,07 mmonw) pacteopsiiu B THF (0,7 mi), oxnaxknanu o 0°C u
obpabateiBanu ruapunoM Hatpus (5,5 mr; 0,14 MMoub). PeakiinoHHYO CMECh TIepeMeIHBaTN
B TeueHne 10 MuHYyT w® 3areM oOpabarbBanu  3-(METOKCHMETHI)a3€TUANH-1 -
cyabdpormmxiopunom (28 mr; 0,14 mmornb) u 3ateM HarpeBaiau 10 S0°C B Teuenue 12 gacos.
PeakMOHHYIO CMECh OXJIAKAAIU 10 TEMIIEPATYPhl OKPYKAKOLIEH Cpeabl U BbUIMBAIH B 20 M
JeISTHON BOZBI M BOZHBIN ciloit skctparupoBanu DCM (3x25 mu), cymmnu Haa G€3BOIHBIM
Na;SOs4, ¢unbTpoBasn M KOHLEHTpHPOBaIH. IloMydeHHBI OCTATOK PacTBOPSJIM B CMECU
DCM:TFA 1:1 (5 mi1) 1 nepeMenMBagu Npu TeMIEpaType OKpykaroliei cpensl B TeueHue 30
MHHYT. PeakumoHHyr0 cMecb KOHLeHTpupoBaiy, pasbaBmimn DCM, mnpomsiBamu
HacbieHHbIM NaHCOs3 (3x50 mut) u pacconom (1x25 mi), cymmnu Haa 6e3BogabiM NaxSOy,
¢unbTpoBaNM U KOHUEHTpUpoBaIH. OCTaTOK OYHMINAIM MOCPENCTBOM OOpalneHHO-(pa30BoH
xpomatorpadun (5-95% cmecr Boga/ACN ¢ 0,1% TFA) u tpebyemble dppakiuu oObeaHHSITN
u pacnpenensuin Mexay cmecbto DCM:IPA 4:1 u naceimenHbiM BogHbiM NaHCO; (1x).
Opranndeckuil ciaod otaensm, cyunid Hax Oe3BomHbiM  NapSQOs, QuubTpoBain U
KOHLIEHTPHPOBAJIN c MOJTlyYeHHEM N-(2-xnop-3-((3,5-numeTnn-4-okco-3,4-
IAUTUAPOXHUHA30IUH-0-1I1)OKCH )-4-pTopdheHmn)-3-(METOKCUMETHIT )a3e T ANH- | -
cynbponamuna (17 mr; 49%) B Bume Genmoro Teepjoro Bemectsa. 'H SIMP (400 MIw,
(CD3)2S0) 6 9.72 (s, 1H), 8.28 (s, 1H), 7.55-7.43 (m, 3H), 6.98-6.94 (d, 1H), 3.90-3.83 (t, 2H),
3.61-3.55 (m, 2H), 3.46 (s, 3H), 3.43-3.40 (d, 2H), 3.23 (s, 3H), 2.91 (s, 3H), 2.81-2.70 (m,
1H); MC (XUAN, m/z) cocraBusier 497,1; 499,1 (M+H).

IIpumep 116
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N-(2-Xnop-3-((3.5-numeTnn-4-okco-3.4-TUruapoxX UHA30JIUH-0-1J1 JOKCH )-4-

dbropbenun)-3-bropazeruant- 1 -cyaphoHamun

mpem-bytun-(2-xnop-3-((3,5-aumeTnin-4-okco-3,4-AUruIPOX THA30JTUH-0- 1T )OKCH )-4-
dbropdenmn)kapdamar (30 mr; 0,07 mmoub) pacteopsiu B THF (0,7 mi), oxnaxkannu 1o 0°C u
obpabateiBanu rugpunom Hatpus (5,5 mr; 0,14 MMonb). PeakImOHHYIO CMeCh TIepeMeIIBaIU
B TeueHue 10 MuHyT 1 3aTeM oOpabarbiBaiu 3-propaseruans-1-cyiabpdonmmxnopunom (24 mr;
0,14 mmonp) u HarpeBanu 10 S0°C B Teyenne 12 4acoB. PeakIMOHHYIO CMECh OXJIXKAAIH JI0
TEMIIepaTypbl OKpyskarloumen cpeabpl W BauBanu B 20 M jensHoW Boabl. BonHbIN croit
skctparuposamn cMecbto DCM/IPA 4:1 (3x25 wmu), cyumuim Han Oe3BomgHbIM NaxSOs,
¢buapTpoBaU 1 KOHIEHTpHpoBan. [Tonydennslii ocraTok pactBopsuin B cMecu DCM:TFA 1:1
(5 mi) m mepeMemIMBaNKM TNPH TEMIIEPAType OKpYKaromiel cperpl B TeueHHe 30 MHUHYT.
PeakunonHy0 cmech KOHLUEHTpupoBanu, pa3baBmsuii DCM, mnpoMbIBaiid HACBHIIEHHBIM
NaHCOs3 (3%50 mun) u paccosom (1x25 mi), cymmnm Hag 6e3sogabiM NapSOs, hunbTpoBain u
KOHLeHTpupoBaityu. OCTaTOK OYMIIANN MOCPEACTBOM OOpalneHHo-(pa30oBol Xxpomarorpaduu
(5-95% cmech Boga/ACN ¢ 0,1% TFA) u tpebyembie ppakiun 0ObeIUHSIN U paclpenessuim
mexay cmecbto DCM:IPA 4:1 u naceimenHbiM BOoaHbIM NaHCQO;. Opranuueckuii cioi
oTaeNsH, cymuin Haa 6e3BoaHbM NaxSO4, pUabTpoBaN U KOHLEHTPUPOBAIH C ITOJYYEHUEM
N-(2-xn0p-3-((3,5-numernn-4-okco-3,4-TUruapoX *HA30JHMH-6-UJ1 )OKCH )-4-PpTopheHIT )-3 -
dropaserunun-1-cynsponamuna (13 mr; 40%) B Bune Genoro Teepaoro semecrsa. 'H SIMP
(400 MI', (CD3)2S0) 6 9.96 (s, 1H), 8.28 (s, 1H), 7.52-7.42 (m, 3H), 6.99-6.94 (d, 1H), 5.46-
5.24 (m, 1H), 4.20-4.08 (m, 2H), 4.01-3.89 (m, 2H), 3.46 (s, 3H), 2.91 (s, 3H); MC (XHUA/,
m/z) cocrasnisiet 471,0; 473,0 (M+H).

Ipumep 117
r/N F o
N s2°
- (0] N~ ‘N\j\
0 a N -

N-(2-Xnop-3-((3.5-numetnn-4-okco-3.4-1TUrunApOX UHA30JIUH-0-1J1 JOKCH )-4-

dropdennn)-3-MmeTokcuazeTuanl- 1 -cyabhOHAMUL

mpem-bytun-(2-xnop-3-((3,5-aumeTnn-4-okco-3,4-AUru1pOX THA30JIUH-0- 11 )OKCH )-4-

dropdpenmm)kapdbamar (30 mr; 0,07 mmonw) pacteopsiiau B THF (0,7 mi), oxnaxnanu o 0°C u
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oOpabateiBasiu ruapunoM Hatpus (5,5 mr; 0,14 MMoub). PeakiimoHHy0 CMeCh TiepeMelIBaIN
B TeueHre 10 MuHyT U oOpabarbiBanu 3-MeTOKCHA3eTUANH-1-cynbdoHmIXIOpHUAOM (26 M
0,14 mmonp) u HarpeBanu 10 S0°C B TeueHue 24 yacoB. PeakInOHHYIO CMeCh OXJIAXIAH 10
TEMIIepaTypbl OKpy:kawoulel cpeapl U BauBanu B 20 Mi jenssHOM Boabl. BomHbliil croit
skcTparupoBat DCM  (2x25 win), cymmnmm Hajg OesBomHbiM NapxSOs, ¢uibTpoBamu u
KOoHLeHTpupoBanu. IlomyueHHbli ocratok pactBopsiu B cmecu DCM:TFA 1:1 (5 mn) u
nepeMeInnBaIl NIPU TEMIEPATYPE OKpy:Karouieil cpenbl B TedeHue 30 MUHYT. PeakinoHHy0
cMech KOHLeHTpupoBay, pazdasisuin DCM, npomeiBanu HackimeHHbIM NaHCOs3 (3%50 mi) u
paccosiom (1x25 mu), cymmnu Han 6e3BogHbM NaxSOQ4, GUIbTPOBATN M KOHIEHTPUPOBAIIH.
OcraToK oOYMINANIM MOCPENCTBOM oOpameHHo-¢pa30oBol xpomarorpadpuu (5-95% cmech
Bona/ACN ¢ 0,1% TFA) u Tpebyemble ¢ppakiiuu 0OBETUHSIIN U PACTIPENEIISUTH MEXTY CMECHIO
DCM:IPA 4:1 u HaceimeHHbiM BOgHbIM NaHCOs; (1x). OpraHudeckuil Cioil OTHensuiu,
cymmin Hajx Oe3somHbM NaxSQ4, GUIBTPOBANM M KOHLEHTPHUPOBAIH C mojydeHuem N-(2-
xj0p-3-((3,5-numeTnin-4-okco-3,4-TUruap OX HHA30IHH-6-111)oKCH )-4-h Topd errn )-3-
MeTOKcuaseTuauH-1-cynbponamuna (13 mr; 39%) B Buze jKeNTOBATOrO TBEPIOTO BEIIECTBA.
'H SIMP (400 MI';, (CD3)2S0) & 9.82 (s, 1H), 8.28 (s, 1H), 7.54-7.41 (m, 3H), 7.00-6.94 (d,
1H), 4.18-4.10 (m, 1H), 4.00-3.95 (m, 2H), 3.73-3.67 (m, 2H), 3.46 (s, 3H), 3.18 (s, 3H), 2.91
(s, 3H); MC (XUA/L, m/z) cocrasnser 483,1; 485,1 (M+H).
IIpumep 118

r/N F o
N §7°
2080 us\
o < ca H N

N-(2-Xnop-3-((5-x10p-3-MeTui-4-0kC0-3 . 4- IUTHAPOX UHAZOJIUH-O- 1 )OKCH )-4-

dbropdennn)-3-(MerokcumeTui)azeTuauH- 1 -cyaphoHaMuI

PactBop mpem-0yTun-(2-xnop-3-((5-xn0p-3-meTuin-4-okco-3,4-TuruApOX UHA3OJIHH-0-
win)okcu)-4-propdpenmn)kapdamara (25 mr; 0,055 mmonw) u runpun Harpus (4,4 mr; 0,11
mmone) B THF (0,5 mn) mepememmBanu npu 0°C B Tewenwe 10 munyt. JloGammsum 3-
(MeTokcumeTH)a3eTuauH- 1 -cynbponnixiopun (22 mr; 0,11 MMONb) 1 PEAKLIMOHHYIO CMEChH
HarpeBaJid 10 TeMIIepaTypbl OKpYysKarolen cpenbl, Harpesanu npu S0°C B Teuenue 18 vacos.
PeakunoHHYI0 CMeCh OXJIaKIANU A0 TEMIIEPATypbl OKPY’KArOIIEeH Cpenapl M pachpenessuiia
mesxay Bomoi (25 mi) u cmecbto DCM:IPA 4:1 (25 mi). Oprannueckue (aspl CymInian Haj
Na>SO4, ¢unbTpoBaNM M KOHLEHTPHPOBAIN MPH TOHWKEHHOM IaBJICHUU. PeaKkIMOHHYIO

cmech pasbasmsuin B DCM (5 min) u pgoGasmsamun TFA (5 mu). PeakimoHHyr cMmech
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NepeMelnBaIl IPU TeMIEepaType OKpyKawowen cpeapl B TedeHue 30 MUHYT, 3aTeM
KOHLIGHTPUPOBAIM W OYHMINAIM IOCPENCTBOM oOpameHHo-da3oBoii BIXKX  (5-95%
aneronuTpui. H2O ¢ 0,1% TFA). ®@pakuuu, conepkatue Tpedyemblii NPOAYKT, OObEANHSAIN U
pacnpenensiau Mexay HacbimeHHbIM BogHbIM NaHCO3; u DCM (25 mu). Opranunyeckyro dasy
ortaensuii U cymmwin Hag NaxSQs, GUIbTPOBAIM M KOHLUEHTPUPOBAIU ¢ mojiydeHueM N-(2-
xj10p-3-((5-x50p-3-MeTHI-4-0KCO-3,4-TUTUIPOXMHAZOJUH-0- 1T )OKCH )-4-propdenmn)-3-
(MeTokcumeTHI)azeTuauH- 1 -cyneponamuna (7,7 mr; Beixon 27%) B Buae 0Oro TBEPAOro
semecTsa. 'H IMP (400 MI'y, CDCI3) § 8.00 (s, 1H), 7.61-7.52 (m, 2H), 7.17 (t, 1H), 7.05 (d,
1H), 6.67 (s, 1H), 4.01 (t, 2H), 3.82-3.77 (m, 2H), 3.58 (s, 3H), 3.47 (d, 2H), 3.35 (s, 3H), 2.88-
2.76 (m, 1H); MC (XA, m/z) cocrapnsier 517,1; 519,1 (M+H).
IIpumep 119

rp I;L ’”iﬁﬁ )

N-(2-Xnop-3-((5-x10p-3-MeTi-4-0kc0-3 ., 4- AIUTHAPOX UHAZOJIUH-6- 11 )OKCH )-4-

dropdennn)-3-MmeTokcua3zeTUaNH- 1 -cyabhOHAMUL

PactBop mpem-0yTun-(2-xnop-3-((5-xnop-3-meTuin-4-okco-3,4-1uruApoX uHa30JIMH-0-
win)okcu)-4-propdpenmn)kapdamara (0,674 mi;, 0,0674 mmons) B THF (0,7 M) u runpun
Hatpus (5,39 mr; 0,135 mmons) nepemermBanu npu 0°C B Teuenne 10 munyt. JloOasnsam 3-
METOKCHa3eTUANH- 1 -cynbdonmnxaopun (25,0 mr; 0,135 MMOmbp) M PEakLHOHHYIO CMeCh
HarpeBad O TeMIIepaTypbl OKpyKarolei cpenbl, 3aTeM HarpeBanu 10 S0°C B Teuenue 18
4acoB. PEakIMOHHYI0 CMeCh OXJXIadd OO0 TeMIepaTypbl OKPYXKawolehd Ccpeapl |
pacnpenensiii Meskay Bomaoi (25 mut) u cmecbto DCM:IPA 4:1 (25 mu). Opranudeckyro ¢asy
otnemsuin w1 cymmian Hax NaxSQOs, GUIbTpOBAIM M KOHLEHTPUPOBAIM C TOJIYYEHUEM
HEOYUINEHHON cMecH, KoTopyro mnomemand B DCM (5 mi) u TpudTOpyKCyCHYIO KHUCIOTY
(5 my) m mepeMemIMBaNKM TNPH TEMIIEPAType OKpYKaromel cperapl B TeueHHe 30 MHUHYT.
PeakunoHHYI0 CMeCh KOHLIEHTPUPOBAIM W OYMIIAIN TIOCPEACTBOM OOparieHHO-(a30BOH
BDXX (5-95% aneronutpun:HO ¢ 0,1% TFA). TpeOyemble ¢pakiiuu pacrpeneisiia MexIy
HachieHHbIM BOIHBIM NaHCO3 u DCM (25 mi) u opranudeckue ¢assl cyurui Haa NaxSOq,
($uIbTpOBaANN M KOHLEHTPUPOBAH ¢ nosrydeHneM N-(2-xnop-3-((5-xnop-3-meTun-4-okco-3,4-
IUTUAPOXHUHA30INH-0-1I1)OKCH )-4-pTopdenmn)-3-meTokcnazeTuann- 1 -cynbponamuna (8,3

MT; BBIXOX 24,5%). 'H SIMP (400 MI'w, CDCl5) & 8.17 (s, 1H), 7.61-7.54 (m, 2H), 7.18 (t, 1H),
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7.07 (d, 1H), 6.67 (s, 1H), 4.19-4.04 (m, 3H), 3.93-3.87 (m, 2H), 3.61 (s, 3H), 3.27 (s, 3H);,; MC
(XUAL, m/z) coctasusier 503,1; 505,1 (M+H).
IIpumep 120

r/N F o
N §2°
- (0] N~ \N\l
o < a H E

N-(2-Xnop-3-((5-x10p-3-MeTUI-4-0KC0-3 . 4- TUTHAPOX UHAZOJINUH-O- U1 )OKCH )-4-

dbropdennn)-3-dropasernaus- 1-cyaphoHAMUL

PactBop mpem-0ytun-(2-xnop-3-((5-xnop-3-meTuin-4-okco-3,4-auruApOX UHA3OJIHH-0-
win)okcu)-4-propdpenmn)kapdamara (0,605 mu, 0,0605 mmons) B THF (0,6 mn) u ruapuna
Hatpust (4,84 wmr; 0,121 mmonb) nepememmBanmu npu 0°C B Teuenue 10 MuHYT, 3aTeMm
nobasnsimm 3-propazeruans- 1 -cyapdonmmxnopun (21,0 mr; 0,121 MMONB) U PEaKIIMOHHYIO
CMECh OCTAaBIISUIH JIJIsl HATPEBAHUS 10 TEMITEPATYPhI OKPYIKArOIIEH Cpelbl, 3aTeM HarpeBaJIH J10
50°C B Teuenune 18 yacoB. PeakliMOHHYIO CMECh OXJIAXKAAJU O TEMIIEPATYPbl OKPY KarOIIei
cpenpl M pacmnpenensii Mexny Bomou (25 mum) um cmecero DCM:IPA 4:1 (25 wm).
Opranngeckyro a3y oraensum u cyurri Hax NaxSOq, GuiasTpoBaIn U KOHLIEHTPUPOBAIHN IPU
MOHIKEHHOM JIaBJICHHU U peakUruoHHy0 cMech noMmemanu B DCM (5 mn) u TFA (5 mn) u
NepeMeLnBaIu Npyu TeEMIIEpaType OKpyskarouied cpeanl B TeueHue 30 MuHyT. PeakiinoHHyr0
CMeCh KOHLIEHTPUPOBAIM U OUYMINAIHM IOCPENCTBOM oOpatieHHo-(azoBoit BOXKX (5-95%
aueroHuTpwi: H20 ¢ 0,1% TFA). TpeGyembie ppakumun oObeAMHSAIN U PACHIPEASISITH MEXIY
HacbieHHbIM BogHbIM NaHCO3 u DCM (25 mn) u opranndeckyro $asy OTAENSUIN U CY LI
Hanx NaSQs, GuIbTPOBATM M KOHLUEHTPUPOBAIH ¢ mojydeHueMm N-(2-xjop-3-((5-xmop-3-
MeTUI-4-0KC0-3,4-TUruAPOX NHA3OIHH-0-11)oKCcH )-4-propdhenmn)-3-propazeruam- 1 -
cynbponamuna (7,8 mr; Beixon 26,2%). 'H AMP (400 MI'u, CDCIs) § 8.00 (s, 1H), 7.59-7.51
(m, 2H), 7.18 (t, 1H), 7.05 (d, 1H), 6.68 (s, 1H), 5.35-5.14 (m, 1H), 4.26-4.08 (m, 4H), 3.59 (s,
3H); MC (XUA/L, m/z) coctasusier 491,0; 493,0 (M+H).

Ipumep 121

r/N F o
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N-(2-Xnop-4-drop-3-((5-drop-3-MeTii-4-0kco-3 .4- IMTUIPOXUHA3ZOJIUH-6-MJI1 JOKCH )-

bennn)-3-(MeTOKCUMETII )a3eTUIUH- | -cyIb( OHAMUT
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mpem-bytun-(2-xnop-4-prop-3-((5-prop-3-mernin-4-okco-3,4-AUruAPOXNHAZOIUH-O-
wn)okcn)pernn)kapdbamar (25 mr; 0,06 mmonb) pacteopsiu B THF (0,6 mi), oxnaxnanu 1o
0°C u oOpabarbBanu ruapunoM Harpust (4,6 mr; 0,11 mmonb). PeakumnonHyr cmech
nepememinBan B TeueHne 10 mMuHyT M oOpalarbiBamu 3-(METOKCHMETHI)a3eTUANH-1-
cynbponmnxnopunom (23 mr; 0,11 mmons) u HarpeBanu no S0°C B TeueHuwe 12 4acos.
PeakiMOHHYIO CMECh OXJIaXIalu 10 TEMIEPATYPhl OKPY Karolleil cpeapl U BauBaau B 20 M
JenstHOW Bobl. BonHblii ciol skcTparuposanu cmecbio DCM/IPA 4:1 (3%25 mu), cymmnm Hax
6e3BoaHbIM NaSO4, GunbTpoBaU U KOHLIEHTpUpOBaU. [ToTydeHHBII OCTaTOK paCTBOPSUTH B
cmecu DCM:TFA 1:1 (5 miu) u mepeMelmvBaiy MpU TEMIIEPAType OKPYKAKOIIEH Cpeabl B
tedeHue 30 MUHYT. PeakiimoHHYI0 cMech KOHIEHTpUpoBaiu, paszdasysimn DCM, mpombiBanu
HacbieHHbIM NaHCOs3 (3x50 mur) u pacconom (1x25 mi), cymmnu Hax 6e3sogasM NaxSOy,
¢unbTpoBaNM M KOHUEHTpUpoBaiK. OCTaTOK OYHINAIM TOCPEACTBOM  KOJOHOYHOM
xpomatorpadpun Ha cumukarene (0-100% DCM/EtOAc) ¢ mocnenyromeidl O4MCTKOH
ocpencTBOM obparneHHo-(ha30Boi xpoMarorpaduu (5-95% sona/auerorurpui ¢ 0,1% TFA).
Tpebyemble ¢pakuuu obbenuHsuIM W pacnpenensiin Mexny cmeceto DCM:IPA 4:1 u
HacbieHHbIM BOofHBIM NaHCOs (1%) u opraHM4eckwii CIIOH OTAENSUM, CYLIWJIA Haj
6e3BonHbIM NaxSO4, puIbTpoBa N U KOHLUEHTPUPOBAIH ¢ mosydueHneM N-(2-xyop-4-¢rop-3-
((5-¢Top-3-meTun-4-okco-3,4-AUrUAPOXMHAZOINH-0-HIT)OKCH ) (peHNIT ) -3 -(METOKCMETII )-
azetunus-1-cynpdonamuna (10 mr; 35%) B Buae *keATOBATOro TBepAOro semecrsa. 'H SIMP
(400 MI'u, CDCls) 6 8.02 (s, 1H), 7.58-7.54 (m, 1H), 7.47-7.43 (m, 1H), 7.29-7.22 (m, 1H),
7.17-7.11 (t, 1H), 6.67 (s, 1H), 4.04-3.97 (t, 2H), 3.82-3.76 (m, 2H), 3.58 (s, 3H), 3.49-3.45 (d,
2H), 3.35 (s, 3H), 2.88-2.77 (m, 1H); MC (XUA/L, m/z) coctaBnser 501,0; 503,1 (M+H).

Ipumep 122
N F
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N-(2-Xnop-4-brop-3-((5-drop-3-meTmi-4-0kco-3 .4- IMruIpOX UHA3ZOJIUH-6-MJ1 JOKCH )-

dbennn)-3-dbropazerunni-1-cyiaphoHaMun

mpem-bytun-(2-xnop-4-prop-3-((5-prop-3-mernin-4-okco-3,4-AUruAPOXUHAZOIHH-0-
win)okcn)pernn)kapdamar (30 mr; 0,07 mmounb) pactBopsiu B THF (0,6 M), oxmaxxnanu 10
0°C u oOpabarbBanu ruapunom Harpus (5,5 wmr; 0,14 mmonb). PeaknmoHHyr0 cmech
nepememuBaiu B TeueHne 10 MuHyT U 3arem oOpaOateBamm 3-propazeruamH-1-

cyabpormxyopunom (24 wmr; 0,14 mmonb). Peakunonnyro cmecy HarpeBanu a0 50°C B
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TeueHue 12 4yacoB. PeakIIMOHHYIO CMECh OXJIAKAATIN A0 TEMIIEPATyPhbl OKPY KAIOLIEH CPeabl U
BbUTMBAJIH B 20 MJT JIEISTHOM BOJBI, M BOJHBIN Ci1oH skcTparupoBaii DCM (3%25 mi), cyummmm
Han Oe3BomHbIM NaxSOis, QuupTpoBamu u KOHUEHTpUpoBanu. IllomydeHHBIH OCTaTOK
pactBopsiu B cvec DCM:TFA 1:1 (5 mi) 1 nepeMernnBaiy npu TeMIepaType OKpysKaromen
cpensl B TeueHHe 30 MUHYT. PeakIMOHHYIO cMech KOHLEHTpupoBaiy, pazdasmsiu DCM,
npombiBasii  HackimeHHbIM NaHCOs3 (3x50 mn) um paccosmom (1x25 wmut), CymIMad Han
0e3BonHbIM NaxSOs, unbTpoBamu u koHueHTpupoBaiu. OCTaTOK OYHINATH MOCPEICTBOM
KOJIOHOUHOW Xxpomatorpadun Ha cuimkarene (0-100% DCM/EtOAc) ¢ mocnenyromeit
OYHCTKOHM MOCPencTBOM obpaineHHO-(ha30Boi xpomarorpaduu (5-95% Boma/alleTOHUTPUI C
0,1% TFA). Tpebyemsble ¢ppakunu oObenuHsIH 1 pactipenessuii Mmexxay cMecbio DCM:IPA 4:1
u HacbimeHHEbIM BOogHBIM NaHCOs3 (1x) m opraHuyecKuil CJIOW OTHENSsUTH, CYIIWIH Hax
6e3BonHbIM NaxSO4, GubTpoBaIN U KOHIEHTPUPOBAIH ¢ TosydeHneM N-(2-xyop-4-drop-3-
((5-¢Top-3-meTmin-4-okco-3,4-AUrUAPOXMHAZOINH-0-1IT)OKCH ) pernn )-3 -pTopaseTnaus- 1 -
cynbponamuna (14 mr; 43%) B Bume Genmoro Teepaoro BemectBa. 'H SIMP (400 MI,
(CD3)2S0) 6 9.99 (s, 1H), 8.33 (s, 1H), 7.55-7.43 (m, 3H), 7.36-7.29 (1, 1H), 5.45-5.25 (d, 1H),
4.20-4.08 (m, 2H), 3.99-3.88 (m, 2H), 3.46 (s, 3H); MC (XUAJ, m/z) cocrasnser 475,1; 477,1
(M+H).
IIpumep 123

r/N F 0
N 820
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N-(2-Xnop-4-brop-3-((5-dbTop-3-MeTmii-4-0kco-3 .4- IMTUAPOXUHA3ZOJIUH-O-1J1 )OKCH )-

dbenmn)-3-mMeTokcuazeTuanH- 1 -cyabhoHaAMUI

mpem-bytun-(2-xnop-4-prop-3-((5-prop-3-merni-4-okco-3,4-AUruAPOX UHAZOIHH-0-
win)okcn)permn)kapdamar (30 mr; 0,07 mmounb) pactBopstii B THF (0,6 M), oxmaxnanu 10
0°C u oOpabarbBamu ruapunoM Harpus (5,5 wmr; 0,14 mmonb). PeaknmoHHYHO cMmech
nepememuBaid B TeueHue 10 MuHYT M 3areM oOpabarbiBaiy 3-METOKCHA3ETUAMH- |-
cyabdpormmxyopunoMm (25 wmr; 0,14 mmonb) u HarpeBasu a0 S0°C B TeueHue 12 Hacos.
PeakMOHHYIO CMECh OXJIAXAAIN A0 TEMIEPATyPhbl OKPYXKAIOLIEH cpeabl U BauBaiu B 20 M
aensHOW Boabl. Bonmueld cnoii skcrparupoann DCM (3x25 mun), cymmin Han Oe3BOIHBIM
Na;SOs4, ¢unbTpoBaNM M KOHLEHTPHPOBaJIH. IlOoMydeHHBI OCTATOK PacTBOPSJIM B CMECH
DCM:TFA 1:1 (5 mi1) 1 mepeMeIInBaiy Npu TEMIEpaType OKpy:karomeit cpensl B TeueHue 30

MHUHYT. PeaknMOHHyr0O CMechb KOHLeHTpupoBany, pazbasmuim  DCM, mnpombiBanu
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HacbieHHbIM NaHCOs3 (3%50 mur) u pacconom (1x25 mi), cymmnu Hax 6e3BogabiM NaxSOy,
¢unbTpoBanM U KOHUEHTpUpoBanu. OCTAaTOK OYHMINAIA TOCPEACTBOM  KOJIOHOYHOM
xpomatorpadpun Ha cunukarene (0-100% DCM/EtOAc) ¢ mnocnenyromeil O4UCTKON
nocpeacTsom obpaieHHo-(a30Bok xpomarorpaduu (5-95% sona/aneronutpui ¢ 0,1% TFA).
TpeOyembie ¢pakuuu oObenuHsIM W pacnpeneisin Mexnay cmecbto DCM:IPA 4:1 wu
HacbieHHbIM BOAHbBIM NaHCOs3 (1x). Opranudeckuii Cjoi OTHENSUIM, CYLIMJIA Ha
0e3BonHbIM NaxSO4, punbTpoBaIN U KOHLUEHTPUPOBAIH ¢ monydyeHueM N-(2-xyiop-4-drop-3-
((5-¢Top-3-meTmin-4-okco-3,4-AUrUAPOXMHAZOIUH-0-HJT)OKCH ) (PEHHIT )-3 -METOKCUA3E€TUINH- | -
cynbponamuna (14 mr; 42%) B Bume Genmoro Teepjoro Bemectsa. 'H SIMP (400 MI,
(CD3)2S80) 6 9.85 (s, 1H), 8.33 (s, 1H), 7.55-7.43 (m, 3H), 7.35-7.28 (t, 1H), 4.18-4.10 (m, 1H),
4.00-3.93 (m, 2H), 3.73-3.66 (m, 2H), 3.46 (s, 3H), 3.17 (s, 3H); MC (XUA/], m/z) cocraBisieT
487,1; 489,1 (M+H).

IIpumep 124
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Tpudrtopauerar  N-(2-xso0p-3-((3.5-numermn-4-okco-3.4- IMriapOXUHA30JIUH-0-1J1)-

amMuHo)-4-bropdennn)aszeTunus- 1 -cyaspoHamuna

Cramua 1. mpem-oytuin-(azetunu- | -wicyabhormnn)(2-xnop-4-drop-3-fiondernn)-

kapbamar. B pacTBop mpem-0ytun-(2-xnop-4-¢prop-3-fiondenmn)kapdbamara
(75 wr; 0,20 mmonb) B Terparuapodypane (2,0 mu) npu 0°C nobaBnsiim TUAPUI HATPUS
(60% B mMunepampHOM Macie; 12 mr; 0,30 MMONb) U mepeMelnBaii B TeueHue 10 MUHYT.
Jobasnsinu azetunuH- 1 -cynbdonmmxnopun (63 mr; 0,40 mmons) 1 pacTBop Harpesanu 10 S0°C
B TeUeHHE 4 4acoB, MOCJIE Yero B3aMMOJACHCTBHE OCTAHABIMBAIOCH. PacTBOp pacmpenessiin
Mexay auxjopmeraHoM u HaceimeHHbIM NaHCOs u opranmueckuil ciioil mpoMbIBaiu
pacconom, cymmii Hag NaxSO4, GUiIbTpoBaiM, KOHLIEHTPUPOBAIN U OUHINAIH TOCPEICTBOM
xpomarorpadpun Ha cunukarene (5-95% DCM/rekcanbl, 3aTeM npombiBain cMmecbio 80%
EtOAc/rekcansl) ¢ monyueHuemM mpem-oyTun-(azetuans- 1 -uncyabpoHmn)(2-xnop-4-prop-3-
Hondennn)kapbamara (64 mr; Berxon 65%).

Cranus 2: TpudTOpaALIETAT N-(2-x510p-3-((3.5-numerTnin-4-okco-3.4-

OUTHAPOXUHA30JINH-0-11)aMuHO)-4-pTopdennn)asernnun-1-cyapponamuna. PactBop  6-

amMuHO-3,5-nmumernnxuHazonua-4(3H)-ona (25 mr; 0,13 mmons), mpem-OyTun-(azeTunus-1-
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2

wicynbponmn)(2-xnop-4-¢prop-3-itoadennn)kapdbamara (64 MT; 0,13 MMOJIb),
Tpuc(aubensmnuaeHaneToH )aunamaaus (6 mr; 0,006 mmons), Xantphos (11 mr; 0,019 mmonb)
u kapbonara nesus (86 mr; 0,26 mmonb) B Tonyone (1320 Mki) GapboTHpOBaN aproHOM H
HarpeBaiu 10 110°C B TeueHue HOUM B repMeTnuHOM cocyae. Ha cnenyromee yTpo pacTBop
¢dunpTpoBanu uepes Celite®, koHIeHTpHpOBaIK U 3aTeM nepemerusany B 1 Mmia DCM u 1 mn
TFA B Teuenue 1 vaca. PacTBop KOHIEHTPUPOBAIH U OYUIIAIHA TOCPEICTBOM OOpaIeHHO-
dazosoit xpomarorpadun (5-95% MeCN/Bona, 0,1% TFA) u nponykT THOPUIHU3UPOBATIH C
nojyueHueM tpudropanerara N-(2-xmop-3-((3,5-numernin-4-okco-3,4-1UruApOoX ”HA30JIHH-0-
111)aMuHO)-4-propdenun)aszerunun-1-cynbdponamuna (22 mr; Buixon 36%). 'H SAMP (400
MI'y, CDCls) 6 8.74 (s, 1H), 7.60 (d, 1H), 7.51-7.47 (m, 1H), 7.16-7.11 (t, 1H), 7.10-7.06 (m,
1H), 6.60 (s, br, 1H), 5.68 (s, br, 1H), 4.02-3.98 (t, 4H), 3.67 (s, 3H), 2.96 (s, 3H), 2.29-2.22
(m, 2H); MC (XUA/L, m/z) cocrasnsier 452,1; 454,1 (M+H).
IIpumep 125

r/N F (I? o
/N H H/S\N\j\
0 Cl

N-(2-Xnop-3-((3.5-numetun-4-okco-3.4-TUruapOoX UHA30JIUH-6-1J1 JaMUHO )-4-

F

dbropdennn)-3-dropaseruaus- 1-cyaphoHAMUL

Cragusa 1.  mpem-0ytun-(2-xnop-4-prop-3-tiondennn)((3-bropasernann-1-mn)-
cynbdonmn)kapbamar. B pactBop mpem-6ytun-(2-xnop-4-¢prop-3-iioadenn)kapdbamara (100
mr; 0,269 mMmodb) B Terparuapodypane (1790 mxin) mpu 0°C gobassimu runpun Hatpust (60%

B MUHEpAJIbLHOM Maciie; 16 mr; 0,40 MMoJIb) 1 iepeMerBaiu B Teuenue 10 munyt. JloGaBsiim
3-¢pTopazerunun-1-cynpponnaxiopun (70 mr; 0,40 mmob) u pacTtBop Harpesanu 10 S0°C B
TedeHue S5 yacoB. PacTBop 3aremM pacmpemessuii MeXIy OUXJIOPMETAHOM W HACHIIEHHBIM
NaHCOs u 3arem oOpraHudeckuil CJIOW MpOMBIBAIM paccoyioM, cymuiu Hag NaxSOs,
(UIbTPOBANIH, KOHLEHTPUPOBAIN U OYHINAIN MOCPEACTBOM XpoMaTorpaduu Ha CHIIMKArese
(5-95% EtOAc/rekcansl) ¢ mnonydeHueMm mpem-0yTui-(2-xmnop-4-drop-3-tiondenwn)((3-
¢dTopazerunus-1-nn)cyasdonmn)kapdamara (60 mr; Berxon 44%).

Cramus 2: N-(2-xnop-3-((3.5-numetnn-4-okco-3.4-TUruaApOX UHA30IMH-O0-1J1 )JaMUHO )-

4-dbropdennn)-3-propazernnnn-1-cynbhonamua. PactBop 6-aMuHO-3,5-TUMETHIIX MTHA30JINH-

4(3H)-oma (33 wr;

2

0,17 wwmonb), mpem-Oytun-(2-xnaop-4-prop-3-tiondennn)((3-

dropazerunus- 1 -mn)cynapdonmn)kapdbamara (60 MT;; 0,11 MMOJIb), TpHC-

2

(mubensumunenaneron)aunamianus (10 mr; 0,011 mmone), Xantphos (17 mr; 0,029 mMonb) u
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kapOonarta nesus (76 mr; 0,23 mmonb) B tonmyose (790 mki) OapOoTHpoBanu aproHOM H
HarpeBayu 10 110°C B TeyeHHe HOYM B FepMETUYHOM cocyne. PacTBop ¢unbpTpoBanmu depes
Celite®, xoruentpupoBaiu u ¢puibrpat nepememusany B 1 Mma DCM u 1 mn TFA B Teuenue
30 muHyT. PacTBOp KOHLEHTPHPOBAIM M OUHUINAIN MOCPEACTBOM 0OpalieHHO-(ha30BOi
xpomatorpaduu (5-95% MeCN/Bona, 0,1% TFA) u nponyxkr pacnpenensmu mexny DCM u
HacbimeHHbiM NaHCQO3. Opranudeckuii CJiod mpombiBaiu paccosom, cymuan Hag NaxSOs,
(uNbTpOBANM U KOHLEHTPUPOBAIU ¢ monydeHneM N-(2-xmop-3-((3,5-aumernn-4-okco-3,4-
IUTUAPOXHHA30IUH-0-1I1)aMUHO)-4-pTopdennn)-3-pTopaserunun-1-cyapponamuna (32 wr;
BbIXOJ1 58%). 'H AMP (400 MI'i, CDCl3) § 7.93 (s, 1H), 7.45 (d, 1H), 7.40-7.37 (m, 1H), 7.12-
7.04 (m, 2H), 6.69 (s, br, 1H), 5.61 (s, br, 1H), 5.33-5.15 (m, 1H), 4.25-4.08 (m, 4H), 3.54 (s,
3H), 2.98 (s, 3H); MC (XUA/L, m/z) cocraBnsier 470,1; 472,1 (M+H).
IIpumep 126

r/N F o
N §2°
YV TN
0] (o]] Cl F

N-(2-Xnop-3-((5-x10p-3-MeTmi-4-0kc0-3 . 4- AU APOX UHAZOJIUH-6- 11 )aMUHO )-4-

dropdennn)-3-dropaseruaus- 1 -cyaphoHAMUAL

PactBop 6-amunO-5-x510p-3-MeTrmxunazonuH-4(3H)-ona (90 mr; 0,42 Mmons), mpem-
Oytui-(2-xnop-4-¢rop-3-fiondenun)((3-propaszernaun-1-mn)cyapdonun)kapdbamara (218 mr;
0,429 mmoub), Tpuc(aubensununeHareron)aunamiaaus (39 mr; 0,042 mwmons), Xantphos
(62 wr; 0,10 mmonb) u kapOoHnara nesus (279 mr; 0,858 mmonb) B Tosyose (2860 Mki)
OapOotupoBanu aproHoM u HarpeBaiu A0 110°C B TeyeHHe HOYM B TE€PMETUYHOM COCYIE.
PactBop dunbTpoBanu depe3 Celite®, KOHUEHTPUPOBAIN U OCTATOK MEpEeMEITnBaIu B 1 M
DCM u 1 mn TFA B Teuenne 1 yaca. PacTBOp KOHUEHTPHUPOBAIN M OYUIIAIH ITOCPEICTBOM
obpamenHo-pazoBoii xpomarorpadguu (5-95% MeCN/Boma, 0,1% TFA) wu mnpoaykr
pacnpenensiin Mexkny DCM u HaceimeHHsiM NaHCOs3. Oprannueckuii Clioil mpOMBIBAIH
paccosom, cymuan Hax NaxSO4, GUiIbTpoBay U KOHIEHTPUPOBAJIH C TTosTydeHuemM N-(2-xJiop-
3-((5-xnop-3-meTn-4-0kco-3,4-TUruAPOX MHAZOIHH-6-1JT)aMIHO )-4-pTopd eHm)-3 -
dropaserunun-1-cynsponamuna (78 mr; Bbixon 37%). 'H IMP (400 MI'u, CDCls) & 7.94 (s,
1H), 7.56-7.52 (m, 1H), 7.51 (d, 1H), 7.19-7.14 (t, 1H), 6.99-6.95 (m, 1H), 6.72 (s, br, 1H),
6.47 (s, br, 1H), 5.35-5.15 (m, 1H), 4.25-4.10 (m, 4H), 3.57 (s, 3H); MC (XUA/l, m/z)
cocraBysier 490,1; 4921 (M+H).

IIpumep 127
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“TFA

Tpudropauerar N-(2-xs0p-4-drop-3-((5-prop-3-meTni-4-okco-3.4-

IUTUAPOXUHA30IUH-6-11)amMubo)bennn )-3-bropaserunul- 1 -cyapdoHammuna

PactBop 6-amuHO-5-pTop-3-MeTrnxunazonuH-4(3H)-ona (12 wmr; 0,062 mwmodb),
mpem-0yTuin-(2-xnop-4-prop-3-iiondennn)((3-propaserunun- 1 -un)cynbpoHmn)kapdbamara
(31 wr; 0,062 mmonb), Tpuc(nubeHsununeHaueToH)aunamiagus (2 wmr; 0,003 Mmoib),
Xantphos (5 mr; 0,009 mmoinp) u kapbonara nesus (40 mr; 0,12 Mmosb) B Toyode (620 Mk)
OapborupoBanu aproHoMm u HarpeBaiu 10 110°C B repMETHYHOM COCyAe B TE€UYEHUE HOYH.
PactBop ¢QuibpTpoBann yepe3 LENUT, KOHIEHTPUPOBAIM U OCTATOK NepeMelnuBaiyd B 1 mi
DCM u 1 mn TFA B Teuenne 1 yaca. PacTBOp KOHUEHTPUPOBAIN M OYHUIIAIH ITOCPEICTBOM
obpamenHo-¢azoBoii xpomarorpadguu (5-95% MeCN/Boma, 0,1% TFA) wu mnpoaykr
TOPUIN3UPOBAIN C TONTyueHueM TpudTopaunerara N-(2-xmop-4-¢prop-3-((5-¢pTop-3-meTni-
4-0xc0-3,4-AUruIPOXMHA30IUH-0-11)aMUHO ) eHmn )-3-propazeTunun-1-cynpponamuna (4
mr; Beixon 13%). 'H SIMP (400 MI'u, CDCl3) & 8.49 (s, 1H), 7.56-7.49 (m, 2H), 7.20-7.15 (4,
1H), 7.12-7.06 (m, 1H), 6.68 (s, br, 1H), 6.01 (s, br, 1H), 5.34-5.16 (m, 1H), 4.26-4.09 (m, 4H),
3.67 (s, 3H); MC (XHUA/L, m/z) coctasisier 475,0; 477,0 (M+H).

IIpumep 128

r/N F o
N §72°
7~ H H/ \N\j\
(0] Cl O/

-TFA

Tpudrtopauerar  N-(2-xuop-3-((3.5-numermni-4-okco-3.4- IMruaApOX MHA30JIUH-6-1J1)-

amMuHo)-4-bropdennn)-3-MeTokcuazeTuaul- 1 -cyaphoHammuaa

Cranus 1: mpem-oyTii-(2-xaop-4-drop-3-tiondernnn)((3-meTokcuazeTunud- 1 -

wi)cynbdonmn)kapbamar. B pacteop mpem-0yrun-(2-xnop-4-¢rop-3-fiondenmn)kapbamara

(40 mr; 0,11 mmone) B Terparunpodypane (1070 mxn) mpu 0°C noOaBisiii rUAPUI HATPHS
(60% B muHepampHOM Macne, 6 mr; 0,2 MMONb) U NepeMeInnBaiu B TedeHue 10 MHUHYT.
Hobasnsimmn  3-merokcuazernaus-1-cynppormnxaopun (40 wmr; 0,22 MMOmb) M pPacTBOP
Harpesanu 0 50°C B TedyeHue 2 yacoB. PacTBOp pachpenessuii MexXay AUXJIOPMETaHOM U
HachieHHbIM NaHCOs3 u opranuyeckuil ¢jioil mpomeiBaiu paccoyioM, cymian Haa NaxSOyq,

¢$unbTpOBaNH, KOHUEHTPUPOBAIN U OYHINAIN MOCPEACTBOM XpoMaTorpapuu Ha CHIIMKarese
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(5-95% DCM/rekcansl, 3ateM npomeiBain cmecbto 80% EtOAc/rekcanbl) ¢ mojydeHuem
mpem-0yTuin-(2-xnop-4-prop-3-tionpennn)((3-mMerokcuazeTuauH- 1 -1 )cynbh oHm)-
kapOamara (49 mr; Bbixon 87%).

Cranus 2: TpudTOpaLerar N-(2-x50p-3-((3.5-mumerni-4-okco-3.4-

IUTUAPOXUHA30IUH-6-11)amMuu0)-4-bropdennn )-3-MeTokcnazeTuans- 1 -cyabhonamMuna.

PactBop 6-amuno-3,5-mumernnxunazonud-4(3H)-ona (18 mr; 0,095 mmons), mpem-OyTun-(2-
xyop-4-prop-3-iiondenn ))((3-merokcuazeTunun- 1 -un)cyneponmn)kapbamara (49  wr;
0,095 wmmonb), Tpuc(aubensmmuaeHaueToH)munamwiaaus (4 wmr; 0,004 mmons), Xantphos
(8 mr; 0,01 mmonp) u kapOonata wnesust (61 wmr; 0,19 mmonb) B Tonyone (950 mku)
OapborupoBanu aproHom u HarpeBau 10 110°C B repMeTUYHOM COCYJl€ B TEYEHUE 2 YACOB.
PactBop punbrposanu yepes Celite, KOHIIEHTPUPOBAN U OCTATOK MepeMernuBain B 1| vt DCM
u 1 mn TFA B Teuenme 1 waca. PacTBOp KOHUEHTPHPOBAIM U OUHUIIAIH TMOCPEICTBOM
obOpamenHo-azoBoii  xpomarorpadguu (5-95% MeCN/Boma, 0,1% TFA) wu mnpoaykr
TropUIM3NPOBAIN € ToIydeHueM TpudTopanerara N-(2-xmop-3-((3,5-aumerni-4-okco-3,4-
IUTUAPOXHHA30JINH-0-1I1)aMUHO))-4-pTopdenni)-3-merokcnaseTnaus- 1 -cynsponamuna (12
mr; Bexon 26%). 'H SIMP (400 MI'u, CDCl3) & 8.68 (s, 1H), 7.58 (d, 1H), 7.50-7.46 (m, 1H),
7.11-7.06 (m, 2H), 6.63 (s, br, 1H), 5.66 (s, br, 1H), 4.19-4.13 (m, 1H), 4.11-4.07 (m, 2H), 3.93-
3.89 (m, 2H), 3.66 (s, 3H), 3.26 (s, 3H), 2.97 (s, 3H); MC (XHUA/]], m/z) cocraBmusier 482,1;
484,1 (M+H).
IIpumep 129

r/N F o
N s20
’ NN
o Cl Cl o~

N-(2-Xnop-3-((5-x10p-3-MeTI-4-0KC0-3 . 4- IUTUAPOX UHAZOJIUH-O- 11 ) aMUHO )-4-

dropdennn)-3-MmeTokcuazeTuaul- 1 -cyaphoHAMUL

6-AmMuHO-5-x710p-3 -MeTrixuHazonuH-4(3H)-on (70 mr; 0,334 mmone), mpem-OyTu-
(2-xn0p-4-pTop-3-iondenmn)((3-meTokcuazeTuaus- 1 -mn)cynbdormn)kapdbamar (183  wmr;
0,351 mmonb), kapbonar nesust (218 wmr; 0,668 Mmonb), TpuUC(IMOSH3MIMIEHAIETOH)-
mumamnaani(0) (30,6 wr; 0,0334 mmone) u  (9,9-nmumernn-9H-kcanten-4,5-aunin)ouc-
(mudpenunndocdan) (48,3 mr; 0,0835 Mmosb) pacTBOPsIIH B TONyOJI€E (3,3 MII) M HATPEBAIH MTPH
110°C B TeueHHe HOYM B TEPMETHUUYHOM cCoOCyAe. PeakIMOHHYI0 CMECh OCTaBJSUIM IS
OXJIXKIEHUs] 0 TEMIepaTypbl OKPY’KaroIlel Cpelabl U HEOUHINEHHYIO PEAKIIMOHHYIO CMECh

pazbasmsmin DCM u  ¢QuibTpoBanmu uepe3 wnenuT. PacTBOp KOHLIEHTPUPOBAIH, 3aTEM
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BocctanasnuBanu B cmecu DCM:TFA 1:1 (10 mi) u ocTaBisiay Ayl MEepPEeMEIINBAHUS TIPH
TEeMIIepaType OKpy>Karolien cpeasl B TedueHue 30 MuHyT. HeoUnIeHHy0 peakMOHHYIO CMECh
KOHLIGHTPUPOBAIM U OYMIIAIU IOCPEACTBOM oOOpaiieHHo-(a30Boi  Xxpomartorpaduu
(5-95%, MeCN/H20, 0,1% TFA). TpeOyemsbiii mnpoaykr skcrparupoBamu DCM  wu
HacbieHHbIM BogHbIM NaHCO3 u DCM cJ10#i KOHLIEHTPUPOBAU € TOJIy4eHHuEM TpedyeMoro
npoxykta (57 mr; Bexon 34%). 'H SIMP (400 MI'u, CDCls) § 7.99 (s, 1H), 7.58-7.51 (m, 2H),
7.16 (t, 1H), 6.99-6.97 (m, 1H), 6.67 (s, 1H), 6.47 (s, 1H), 4.18-4.13 (m, 1H), 4.08 (t, 2H), 3.92-
3.89 (m, 2H), 3.58 (s, 3H), 3.27 (s, 3H). MC (XHA/], m/z) cocrasisier 502,1; 504,1 (M+H).
IIpumep 130

r/N F o
N §2°
- TN L
O F Cl o~

N-(2-Xnop-4-dbrop-3-((5-drop-3-metmi-4-0kco-3 .4- IMruApOXUHAZOJIUH-6-

Wi1)aMUHO )-heHNnI )-3-METOKCUA3ETUAUH- | -cynbhOHAMUL

6-AmuHO-5-¢prop-3-merunxunazonua-4(3H)-on (84,44 wmr; 0,4371 mmonb), mpem-
OyTun-(2-xnop-4-prop-3-iondenun)((3-merokcuazeTuaut- 1 -un)cynspornm)kapdbamar (239
mr; 0,4590 mmoub), kapOoHat ne3us (284,8 mr; 0,8742 MMoib), TpUC(IUOSH3MITHIESHAIIETOH )-
munamnanuii(0) (40,03 wmr; 0,04371 mmonb) u (9,9-numerun-9H-kcanTten-4,5-ngumn)ouc-
(mudpenundocdan) (63,23 mr; 0,1093 Mmmoinb) pacTBOpsIH B TOIyoe (4,4 MIT) M HArPEBAJIU ITPH
110°C B TeueHHMEe HOYM B TEPMETUYHOM cocyae. PeakIMOHHYI0 CMeCh OCTaBJISLIU IS
OXJIQXJIEHUs] 10 TeMIepaTypbl OKpY>Karollel cpelbl U HEOUHIIEHHYIO PEaKLIMOHHYIO CMECh
pazbaimsiiu DCM  u  ¢dunbTpoBanu yepe3 MeauT. PacTBOp KOHLIEHTPUPOBAHM, 3aTEM
BoccTanaBnuBasu B cmecu DCM:TFA 1:1 (10 mi1) 1 ocTaBisuid 1)1l MIEPEMELIMBAHUS TIPH
TeMIIepaType OKpysKarolen cpeasl B TedeHue 30 MuHyT. HeoUnIeHHy0 peakMOHHYIO CMECh
KOHLIGHTPUPOBAIM W OYHINAIU TOCPEACTBOM oOpalneHHO-(a30Boi  Xxpomartorpadpuu
(5-95%, MeCN/H20, 0,1% TFA). Tpebyemsbiii mnponykr skctparupoBamn DCM  u
HachieHHbIM BOAHBIM NaHCO3 u DCM cioit KOHIIEHTPUPOBAIH € MOyYeHHeM TpedyeMoro
npoaykta (98 mr; Bexon 46%). 'H SIMP (400 MI'u, CDCls) § 7.92 (s, 1H), 7.53-7.50 (m, 1H),
7.41-7.39 (m, 1H) 7.16-7.11 (m, 1H), 7.07-7.02 (m, 1H), 6.68 (s, 1H), 5.90 (s, 1H), 4.14 (t, IH),
4.07 (t, 2H), 3.92-3.89 (m, 2H), 3.58 (s, 3H), 3.27 (s, 3H). MC (XHUA/], m/z) cocrasser 486,1;
488,1 (M+H).

IIpumep 131
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(/N F o
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N-(2-Xnop-3-((3.5-numetun-4-okco-3.4-TUruapoxX UHA30JIUH-0-1J1 JaMUHO )-4-

dropdennn)-3-(MeTOKCUMETIII )a3eTUINH- | -cyibhoHaMuI

Cragusa 1. 3-(MmerokcuMmerHi)azeTuauH-1-cynbbonunxgopun. B pacTtsop

ruapoxiopuna 3-(merokcumermn)azerunuHa (200 mr; 1,45 mmons) B DCM (3630 mKin) mo
KarsiM 1o0aBisui cynbdypunauxiaopun (290 mxir; 3,6 MMonb) u ocHoBaHue XyHwura (380
MKJI, 2,2 MMOJIb) ¥ PEAKIIHOHHYI) CMECh OCTaBJISUIU JJISl TIEPEMELIBAHUS TIPU TEMITEPAType
OKpy:karoleli cpenbl B TeueHue 48 yacos. PeakiinonHyo cMech pacnpeaensian Mexny DCM u
1 5. HC1 u DCM cnoii cymmnu Hag Na;SO4, puiasTpoBaiu U KOHIEHTPUPOBAJIH C MOJYYSHUEM
3-(MeTokcumeTII)a3eTuANH- | -cy b onnxiaopuna (273 mr; Beixon 94,1%).

Cramus 2: mpem-0oyrun-(2-xyop-4-dbrop-3-tiondenn )((3-(MEeTOKCUMETII )a3EeTU I H-

l-unm)cynbdonmn)kapbamar. B pactBop  mpem-Oytun-(2-xnop-4-¢rop-3-iiondennn)-

kapbamara (300 mr; 0.807 mmonp) B Terparuapodypane (5380 mxi) mpu 0°C mobasmsiin
ruapun Hatpus (60% B MuUHEpaspHOM Macie; 48 mr; 1,2 MMOJb) U IepeMelINBaIN B TEUEHUE
10 munyt. [loGammsnmu 3-(MeTokcHMeTHIN)a3eTUANH-1-cynbhonnnxaopun (242 wmr; 1,21
MMOJIb) U pacTBop HarpeBanu 10 S0°C B TeueHue 16 yacoB B repMeTUIHOM cocyne. PactBop
pacnpenensiin Mexay DCM u HaceimeHHsiM NaHCO3; u opranndeckuii €0l MpOMBIBAIH
pacconom, cyurii Hag NaxSOs, GuiabTpoBasi, KOHIEHTPUPOBAIHN M OYHUIIAIH TTOCPEICTBOM
xpomarorpadpuu Ha cunukarene (5-95% EtOAc/rexcaHbl) ¢ MONy4YeHHEM HEOUHILIEHHOTO
nponykra. HeounineHHbli MPOAYKT KOHLUEHTPUPOBAIH U MOBTOPHO OYHUINAIU MOCPEACTBOM
obOpamenHo-azoBoii  xpomarorpadum  (5-95% MeCN/Boga, 0,1% TFA). TIIpomykr
pacnpenensiin mexxny DCM u HaceimenasiM NaHCO3; u opraHudeckuil CJIOW MPOMBIBAIH
paccosoM, cymmiid Hag NaxSO4, GUIBTPOBaNM M KOHIEHTPHPOBAIH C MOJYYEHHEM mpen-
OyTun-(2-xnop-4-drop-3-fiondenmn)((3-(MeTokCHMeTIIT )a3eTH AN H- | -1IT)Cy Tb(h OHIIT ) -
kapOamara (232 wmr; Beixon 53,7%).

Cramusa 3: N-(2-xnop-3-((3.5-numernn-4-okco-3.4-ITUruApOX UHA30IMH-O-1J1 )JAMUHO )-

4-bropdennn)-3-(METOKCUMETHIT)a3eTHINH- 1 -cy b OHAMMUT. PactBop 6-aMuHO-3,5-

muMetxuaazonuH-4(3H)-ona (83 wmr; 0,43  mmone), mpem-Oytun-(2-xmnop-4-¢rop-3-

tondennn )((3-(MeTokcumeTnn)azeTuans- 1 -um)cynponmn)kapdbamara (234 wmr; 0,438

2

MMOJIb), Tpuc(andensunuaeHaneron)qunamaans (40 mr; 0,043 mmons), Xantphos (63 wmr;

0,10 mmogb) 1 kapOonata ueswus (285 mr; 0,877 mmoub) B Tonyoste (2920 mxit) SapOoTupoBaiu
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aproHoM u HarpeBaiqu a0 110°C B Teuenue 16 yacoB B repmeTrudHoMm cocyzae. PactBop
¢unsTpoBasu uepe3 Celite®, KOHIEHTPUPOBAIHM M OCTaTOK nepemernuBaid B 1 mia DCM u 1
i TFA B Tedenue 1 gaca. PacTBOp KOHLEHTPUPOBAIN M OUHILNAIH TOCPEACTBOM OOpaIeHHO-
dazooii xpomarorpaduu (5-95% MeCN/Bona, 0,1% TFA). IIponykT pacnpenessin Mexay
DCM wu naceimenasiM NaHCO3; 1 opranudeckuii €10l MpOMBIBAIN PaccoyioM, CYLIHJINA HaJ
Na»SOs4, ¢unbTpoBaiu U KOHIEHTpHUPOBaIM C mnojydeHuem N-(2-xjop-3-((3,5-numernn-4-
OKCO-3,4-TUrHapOX MHA30JIUH-60-1J1)aMUHO )-4-propdhernn)-3-(MEeTOKCUMETHIT )a3e TU UH- | -
cynbponamusa (165 mr; serxon 75,8%). 'H SIMP (400 MI'u, CDCI3) & 7.93 (s, 1H), 7.46-7.39
(m, 2H), 7.12-7.04 (m, 2H), 6.68 (s, br, 1H), 5.60 (s, br, 1H), 4.03-3.99 (t, 2H), 3.80-3.76 (m,
2H), 3.54 (s, 3H), 3.48 (d, 2H), 3.34 (s, 3H), 2.97 (s, 3H), 2.85-2.77 (m, 1H); MC (XUA/]], m/z)
cocraBysiet 496,2; 498,2 (M+H).
IIpumep 132
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Tpudropauerar  N-(2-xy0p-3-((5-xJ10p-3-MeTUI-4-0KCO-3 . 4-TUTUAPOX UHAZOIUH-O-

win)aMuHo)-4-bropdenmn)-3-(MeTokcuMeTH)a3zeTuaul- 1 -cyasdonaMmuna

PactBop 6-amuHO-5-x710p-3-MeTrnxunazonuH-4(3H)-ona (20 mr; 0,095 MmMons), mpem-
OyTui-(2-xnop-4-¢rop-3-fiondennn)((3-(MeTokCUMETHIT )a3eTHANH- | -11)Cy Ib( OHIIT )-
kapbamara (76 wmr; 0,14 wmmonb), Tpuc(auOeH3WIMAEeHALCTOH)auNamIanust (4 Mr;
0,004 mmonb), Xantphos (8 mr; 0,01 mmosb) u kapOoHaTa uesus (6 mr; 0,1 MMOIB) B TOJTyOJIE
(950 mxu1) GapOoTupoBanu aproHoM U Harpesasu 10 110°C B repMETUYHOM COCYZE B TEUECHUE
16 wacos. PactBop punbrpoBanu yepes3 Celite®, KOHIEHTPUPOBAIIU U OCTATOK MEPEMELITHBAIIN
B 1l mn DCM u 1 mn TFA B Teuenne 1 udaca. PacTBOp KOHLEHTPUPOBAIM U OYHINATH
NoCcpencTBOM obOpaineHHo-¢pa3oBoii xpomartorpaduu (5-95% MeCN/Boma, 0,1% TFA) wu
NPOAYKT JIMOPUIN3UPOBAIN ¢ TIOJy4eHneM TpudTopaunerara N-(2-xmop-3-((5-xmop-3-meTu-
4-0Kc0-3,4-AUrHIPOXMHAZOIUH-0-11)aMUHO))-4-PTOopPeHn)-3-(METOKCHMETIIT )-a3€ TUANH- | -
cynbponamuna (2,0 mr; Buixon 4,1%). 'H IMP (400 MI'u, CDCls) & 8.41 (s, 1H), 7.61-7.57
(m, 2H), 7.20-7.15 (t, 1H), 7.02-6.99 (m, 1H), 6.67 (s, br, 1H), 6.53 (s, br, 1H), 4.04-4.00 (t,
1H), 3.82-3.78 (m, 1H), 3.65 (s, 3H), 3.49 (d, 2H), 3.35 (s, 3H), 2.87-2.79 (m, 1H); MC (XUA/],
m/z) cocrasnsier 516,1; 518,1 (M+H).

IIpumep 133
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Tpudropauerar N-(2-xs0p-4-drop-3-((5-prop-3-meTni-4-okco-3.4-

JUTUAPOXUHA30JIUH-6-11)aMuuo )b ennn )-3-(MeTOKCUMETIIT)a3eTUuInH- | -cyaishoHamuna

PactBop 6-amuu0-5-¢prop-3-Metnnxunazonua-4(3H)-ona (20 mr; 0,10 MMounb), mpem-
OyTun-(2-xsnop-4-drop-3-fioadenmn)((3-(MeToKCHMETHI )a3eTH I H- | -1JT)CyTb(h OHIIT )-
kapbamara (83 wmr; 0,15 mmonb), Tpuc(nubeHswauneHaueToH)nunamanus (4 wmr; 0,005
MMOJIb), Xantphos (8 mr; 0,02 mmoub) 1 kapOoHnaTa 1e3ust (67 mr; 0,20 Mmoib) B Tostyoste (1030
MKJT) GapOoTupoBaiu aproHoMm u Harpesasiu 10 110°C B repMeTHYHOM cocyne B TeueHue 16
yacoB. PactBop ¢punbrpoBanu yepes Celite®, KOHIIEHTPUPOBAIN U OCTATOK NIEPEMEIINBAIIU B
1 M1 DCM u 1 mn TFA B Teuenue 1 yaca. PacTBOp KOHIIEHTPUPOBAJIHN U OUHILIAJH TOCPEICTBOM
obpamenHo-¢azoBoii xpomarorpadguu (5-95% MeCN/Boma, 0,1% TFA) wu mnpoaykr
TOPMIN3NPOBAN C ToyueHHueM Tpudropauerara N-(2-xmop-4-¢prop-3-((5-¢pTop-3-meTni-
4-0xc0-3,4-IUruIPOXMHA30IUH-0-1I1)aMUHO ) €HIT )-3 -(METOKCUMETHIT )-a3€THIUH- 1 -
cynbponamuna (4,0 mr; Bbixon 7,7%). 'H IMP (400 MI'u, CDCls) & 8.48 (s, 1H), 7.58-7.54
(m, 1H), 7.50 (d, 1H), 7.19-7.14 (t, 1H), 7.11-7.06 (m, 1H), 6.67 (s, br, 1H), 6.01 (s, br, 1H),
4.04-4.00 (t, 2H), 3.82-3.78 (m, 2H), 3.67 (s, 3H), 3.50-3.48 (d, 2H), 3.35 (s, 3H), 2.87-2.79
(m, 1H); MC (XUA/, m/z) cocrasnsiet 500,1; 502,1 (M+H).

IIpumep 134
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N-(2-Xnop-3-((3.5-numetnin-4-okco-3 . 4-TUruapOX UHA30JIUH-0-1J1 JaAMUHO )-4 -

dropdenun)-3.3-qudropazerunui-1-cynshoHamMun

Cramus 1.  mpem-0oytun-(2-xuop-4-drop-3-tiondernun)((3.3-nudropazerunnd-1-

wi)cynbhonmn)kapbamar. mpem-bytun-(2-xnop-4-prop-3-fiondpenmn)kapdbamar (553,3 wmr;

1,489 mmonp) pacteopsiin B THF (15 min) m obpabateiBanmu rugpunom Hatpus (60% B
MuHepajgpHOM Macie, 178,7 wmr; 4,467 MMoNb) W TepEeMEIINBAA TMPH TEMIIEpAType
OKpyKaromeld cpenpl B TedueHue 15 muHyT. Peakumonnyro cmech oOpabarbBamu 3,3-
mudropazerunus-1-cynbdonmmxnopunom (855,8 mr; 4,467 mmons) u Harpeanmu 10 60°C B
TeueHue 16 yacoB. PEakIIMOHHYIO CMECH OXJIAXKAAIH A0 TEMIIEPATyPbl OKPYKAKOIIEH Cpeabl U

oOpabareiBanu Bonoit u skcrparupoBanu EtOAc (2x) u oObearHEeHHBIN OpraHMYeCKUi CIoi
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npombiBan  Bomod (3x), paccomom (1x) wm cymmmm Han NaSOs4, ¢unbTpoBaIM U
KOHLeHTpUpoBasu. [loNy4eHHBII OCTATOK OYMINAIM IOCPENCTBOM Xpomarorpaduu Ha
cunukaresne (rexcanb/EtOAc) ¢ monyueHuem mpem-0yTun-(2-xaop-4-¢prop-3-iiondennn)-
((3,3-nudpropaserunun-1-un)cyasdonun)kapdamara (311,3 mr; Beixon 39,7%). 'H AMP (400
MTI'n, (CD3)2S0) 6 7.68-7.64 (m, 1H), 7.39-7.35 (m, 1H), 4.74-4.67 (t, 2H), 4.46-4.40 (t, 2H),
1.38 (s, 9H).

Cramus 2: N-(2-xnop-3-((3.5-numeTnn-4-okco-3.4-TuruapoOX MHA30JIMH-6-1J1 )AMUHO ) -

4-dropbennn)-3.3-nudTopazeTUaHH-1-CyIbh OHAMUIL. 6-AMHHO-3,5-TUMETHUIXUHA3OJINH-

4(3H)-oH (31,5 mr; 0,166475 mmounb) pactBopsiu B Togyouie (1,7 mi) u obpabateiBanu mpent-
OyTun-(2-xnop-4-¢rop-3-ondenmn)((3,3-audropazerunun- 1 -mn)cynbhonmn)-kapdamaTom
(96,4493 wr; 0,183122 mmomb), Tpuc(aubensmmuaeHaneron)aunaiaanem (15,2446 wr;
0,0166475 wmomnb), 4,5-6uc(nudpennnpochuno)-9,9-numernnkcanreHom (24,0819  wmr;
0,0416187 mmoub) u kapbonaTom me3us (162,722 mr; 0,499424 mmoib), 3aTeM OapOoTHpOBATH
aproHom, repMetusuposanu 1 Harpesaiau 10 110°C B TeueHue 16 yacos. PeakioHHyI0 cMech
OXJIAKIAIN IO TEMIIepaTyphl OKpyskaromel cpenbl u pasdasmsuin DCM, 3aTeM MpoOMBIBAJIH
Bonoi (1x) u cyurmmm Hax NaSOs, GribTpoBanu U KOHIEHTPUpPOBaH. [1oydeHHbIH 0CTaTOK
ounImamu mnocpeacTsoM xpomarorpadguu Ha cuimkareie (DCM/aueron). IlomyueHHbId
ocratok pactBopsutn B cMecu DCM:TFA 1:1 (2,0 mu1) u nepeMemmnBaiu Mpyu TEMIIEpaType
OKpy>karo1el cpeasl B TeueHue 30 MUHYT. PeaklinoHHYI0 CMeCh KOHLIEHTPUPOBAJIM U OUUIIAIIH
C MOMOIIBI0 OOpateHHO-(ha30Boi XxpomaTtorpadun Ha kojonke C18 (cmech Bona/ACN ¢ 0,1%
TFA) u tpeOyemble ¢ppakuuy OObEAMHSIIN U PACHPENENSIIM MEXIY HACBHIIEHHBIM BOAHBIM
NaHCO3 u cmeceto DCM:IPA 4:1. Opranuueckyro (asy oraensuiv, cyurid Haa NaxSOs,
(UIbTPOBAIM U KOHIEHTPUPOBAIH MPU NOHWKEHHOM JaBJIEHUH C TojydeHueM N-(2-xyop-3-
((3,5-mumetnn-4-okco-3,4-TUruAPOX UHA3OIHH-0- T )aMHIHO )-4-pTopdermn)-3,3-
nudropazetuaun-1-cynbhonamuna (33,0 mr; Bexon 40,6%). 'H SAMP (400 MI'n, (CDs),S0)
5 10.04 (s, 1H), 8.17 (s, 1H), 7.35-7.31 (m, 4H), 6.86-6.84 (dd, 1H), 4.36-4.30 (t, 4H), 3.43 (s,
3H), 2.81 (s, 3H). MC (XUA/]L, m/z) coctansier 488,1; 490,1 (M+H).

IIpumep 135
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N-(2-Xnop-3-((5-x10p-3-MeTmi-4-0kc0-3 . 4- AT APOX UHAZOJIUH-6- 11 )aMUHO )-4-

dbropdenun)-3.3-gudropaszeruaun-1-cyabhoHamMun
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6-AmuHO-5-x710p-3-MeTrnxunazonuH-4(3H)-on (31,4 wr;

2

0,149786  mMmoub)
pactBopsinu B Tonyose (1,5 mir) u obpabateiBanu mpem-0yTun-(2-xmnop-4-prop-3-iioapenun)-
((3,3-mudropazeruaun-1-un)cynsdonmn)kapdbamarom (86,7802 wmr; 0,164764 mmoIb),
Tpuc(nubensunuaenaneron)aunawtaauem (13,7164 wmr;  0,0149786  mmonb), 4,5-
ouc(nudenundochuno)-9,9-numernnkcanrenom (21,6677 wr; 0,0374464 wmonb) wu
kapOonatom wnesusi (146,409 wr; 0,449357 wmmonb), 3ateM OapOOTHPOBAIM aAPTrOHOM,
repmeTusupoBan u HarpeBanu 1o 110°C B Teuenue 16 uacoB. PeakinoHHyr cmech
OXJIAKIANU 10 TEMIIEPATYPBI OKpYsKatoieh cpeasl v pazdasnsan DCM u mpoMbIBaiu BOIOM
(1x), 3atem cymmnn Hax NaxSOs, punbTpoBanu U KoHUeHTpUpoBaiu. [lonmyueHHbIH OCTATOK
ouuImau mocpeacTBoM xpomarorpadguu Ha cumukareie (DCM/aueron). IlonmyueHHBbIH
ocratok pactBopsuti B cMecu DCM:TFA 1:1 (2,0 mu1) u nmepeMeminBaiu Mpyu TEMIIEpaType
OKpy>karoLie cpennl B TedeHne 30 MUHyT. PEaKLIMOHHYIO CMECh KOHLIEHTPUPOBAJIA U OUULIATH
¢ oMotk odpammeHHo-(ha3oBoi xpomarorpaduu Ha kononke C18 (cmech Boga/ACN ¢ 0,1%
TFA) u tpeOyemble ppakunu OOBEAMHSIN M PACHPEAEISUIN MEXIY HACBIIIEHHBIM BOJHBIM
NaHCOs3 u cmeceto DCM:IPA 4:1. Opranudeckyio a3y ormensumn, cymwin Hag NaxSOs,
($uIbTPOBANM U KOHLIEHTPUPOBAJIH IPU NOHIKEHHOM JaBJIeHUH ¢ noydeHuemM N-(2-xyop-3-
((5-xmop-3-meTun-4-okco-3,4-AUruAPOX MHA3O0IUH-0- 11 )aMUHO )-4-pToppermn)-3,3-
nudropaseTuaun-1-cynbhonamuma (29,0 mr; Bexon 38,1%). 'H SAMP (400 MI'n, (CDs),S0)
510.14 (s, 1H), 8.21 (s, 1H), 7.79 (s, 1H), 7.53-7.49 (m, 1H), 7.45-7.38 (m, 2H), 6.79-6.76 (dd,
1H), 4.36-4.30 (t, 4H), 3.45 (s, 3H). MC (XUAJ, m/z) cocraBnser 508,0; 510,0 (M+H).

IIpumep 136

N F

’

T g

o F H ¢ H \j<,=

N-(2-Xnop-4-drop-3-((5-drop-3-meTmi-4-0kco-3 ,.4- IMrnApOXMHA3ZOJIUH-6-1J1)-

amuHo)dennn)-3.3-nudropazeruaud- 1 -cyashoHamMmun

6-AmuHO-5-prop-3-merunxunazonmua-4(3H)-on (32,1  wm;

2

0,166165  MMmodb)
pactBopsuiu B Ttomyone (1,7 wmi) m oOpabareiBanu  mpem-Oytun-(2-xnop-4-¢rop-3-
tondennn )((3,3-nudropazernnun-1-un)cynbpornn)kapdbamatrom (96,27 wr; 0,183 mmonsb),

Tpuc(nubensmnuaeHaneron)aunauaaneM (15,2163 mr;  0,0166  mwmons),  4,5-Ouc-

(mudpenundochuno)-9,9-mumernnkcanreHom (24,0371 mr; 0,0415413 mmonb) u kapboHATOM
nesust (162,419 wmr; 0,498 mmonb), 3ateM 0apOOTHPOBAIM aproHOM, I'€PMETHU3UPOBAIU H

Harpesaiu 10 110°C B Teuenue 16 yaco. PeakIIMOHHYI0 CMeCh OXJIAKIANIN 10 TEMIEepPaTyphbl
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okpy:xaromei cpenpl, pazdaBmsuin DCM u mpomsiBann Bomoit (1x), 3aTeM CymImid Hax
Na»SO4, punsTpoBanu U KOHUEHTpUpoBaIU. ITonyyeHHBII OCTATOK OYMINAIN MOCPENCTBOM
xpoMmatorpadun Ha cunukaresne (DCM/aueron). ITonydeHHbII OCTaTOK PacTBOPSUIH B CMECH
DCM:TFA 1:1 (2,0 mi1) 1 nmepemMelInBaii Mpyu TeMrepaType OKpy Karolle cpeapl B TeUeHHE
30 mMuHyT. PeakIMOHHYIO CMeCh KOHLIEHTPHUPOBAJIM U OUHUINAIN C IOMOILIBI OOpalieHHO-
¢azoBoit xpomarorpaduu Ha kojouke C18 (Boma/aueronutpui ¢ 0,1% TFA) u tpebyembie
(bpakuuy OObEAMHSIN U paclpenessuid Mexay HachlmeHHbM BogHbIM NaHCO3; u cMechio
DCM:IPA 4:1. Opranuveckyro ¢(asy otnmemsui, cyurwin Haa NaxSQs, ¢GunbTpoBau U
KOHLIEHTPHUPOBAJIU IPH MIOHIKEHHOM JaBJIEHUH ¢ oydeHueM N-(2-xyop-4-prop-3-((5-dprop-
3-metun-4-okco-3,4-TUruaApoXuHA30JdMH-6-11)aMuHO ))pennn)-3,3 -nudropazeruans-1-
cynbponamusa (22,6 mr; Beixon 27,7%). 'H AMP (400 MI'n, (CD3)S0) & 10.09 (s, 1H), 8.19
(s, 1H), 8.10 (s, 1H), 7.40-7.32 (m, 3H), 7.07-7.02 (t, 1H), 4.37-4.31 (t, 4H), 3.44 (s, 3H). MC
(XUA, m/z) coctaBisier 492,1; 494,1 (M+H).
Ipumep 137
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Tpudropauerar  N-(2-xs0p-3-((3.5-numermn-4-oxkco-3.4- IMruapOXUHA30JIUH-0-1J1)-

aMuHo)-4-bropdenmn)-3-((audTopmMeTokcH )MeTHII )a3eTUANH- 1 -CYJIb(hOHAMMJIA

Cranus 1: nonyuenue 3-((audropmMerokcu)MeT)a3zeTuanl- 1 -cynp@onmmxaopuaa. 3-

((muropmerokcu)mermn)azetunud (200 mr; 1,46 mmonb) mnepememuBanu ¢ N-3Tun-N-
U30MPONMIITpOnan-2-aMuHOM (379 M1, 2,19 MMOJTB) TIPU TEMITEpATYpe OKPYIKArOIIEH Cpebl
B muxjiopMmeraHe (3646 MkJ1) B TedeHHEe 5 MUHYT. PeakiinoHHyr0 cMech oxiakaanu 10 -10°C u
3aTeéM B PEAKLHMOHHYIO CMECh MO KaIuisiM N00aBisuk Ccynbdypunauxiopun (295 Mk 3,65
MMOJIb) B BHJIE KHIKOCTU 0e3 mpuMecH. PeakLiMOHHYI0 CMeCh OCTaBJIsUIN JJIsS HATPEBAHUS 10
TEMIIepaTypbl OKPY’KAKOIIEeW CpeAbl U NepeMellnBanu B TedeHue 16 yacos. PeaklnoHHYIO
cmech pasdasismn DCM u npomeBamm 1 H. BonH. HCl. DCM cno#i cymmmn Hany MgSOy,
KOHLIEHTPUPOBAJIHN U UCIIOJIb30BAIN HEOUHUIIIEHHBIM HETTOCPEACTBEHHO Ha ClIeAYIoIel cTaauu
(345 wr; 100%).

Cranus 2: HOJIVUECHUE mpem-0yT-(2-xa0p-4-drop-3-tiondernn)((3-

((mudpropmMeTokcH)MeTHI)a3eTUINH- 1 -n)cyiabboHmn)kapbamara.  mpem-bytun-(2-xmaop-4-
¢drop-3-tionpenmn)kapdbamar (105 wmr; 0,283 mmonb) pacTBOpsiiM B TeTparuapodypaHe

1413 mxa) u oxnaxnanu no 0°C. Jobasnsum runpua Hatpus (60% B MUHEpPAIbHOM Macle,
p p p
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17,0 mr; 0,424 MMOJb) U TIOJYYEHHBIH PACTBOP OCTABJISJIN AJIs1 HArPEBAHUSA 1O TEMIEPATyphl
OKpykaromed  cpembl, 3arem  gobaBmsin  3-((AupTOPMETOKCH)-MeTHII)a3eTUANH-1 -
cynbponmmxnopun (99,9 mr; 0,424 MMonb) U PEaKLMOHHYIO cMech Harpesanu 10 60°C B
TedyeHre 16 4vacoB. HeouuieHHyH0 PpeakLMOHHYI) CMECh OXJAKIAlIU A0 TeMIEepaTyphbl
OKpYy»KaroIied cpenpl, KOHLEHTPUPOBAIM M OYUINAIM IOCPEACTBOM Xpomarorpaduu Ha
cunukarene (rexcaubl/EtOAc) ¢ monydyennem mpem-0ytui-(2-xnop-4-dprop-3-tiondenrn)((3-
((mapropmeTokcu )-meTri)azeTuaun- 1 -ui)cyapponni)kapdamara (98 mr; 61%).

Cranus 3: TpudTOpaLeTAT N-(2-x510p-3-((3.5-mumeTni-4-okco-3.4-

IUTUAPOXUHAZONUH-6-11)aMuHO )-4-bropdennn)-3-((nud TopMeToKcH )IMETUI1 )a3e TUAUH- | -

cynbdoHamuna. 6-AmuHO-3,5-numerminxuHazonuH-4(3H)-on (31 mr; 0,164 mmonsw), mpem-

Oytun-(2-xnop-4-prop-3-tiondennn)((3-((audropmeTokcn)MeTHI )a3e TUANH- 1 -
wi)cynbponmn)kapbamar (98,2 mr; 0,172 mmons), (9,9-numernn-9H-kcanreH-4,5-nunn)onc-
(mudpennndocdan) (14,2 mr; 0,0246 mmons), kapOonat uesus (107 mr; 0,328 mmonb) u
tpuc(audersmnuaeHaneron )aunamuiaani(0) (7,50 mr; 0,00819 MMOITB) pacTBOPSIIH B TOIYOJIE
(1,6 mi), repmernzupoBanu 1 HarpeBanu 10 110°C B Teuenne 16 yacos. PeakinoHHYIO CMeCh
OCTABJISIM AUl OXJIAXKIEHHUs] 1O TEMIIEPAaTyphl OKPY’KaroIled cpenbl, (UIbTPOBAIH dYepes3
LIEJIUT, KOHLEHTPUPOBAIN M OCTaTOK BoccraHaBiuBaiu B cMecu DCM:TFA 1:1 (2 mn) u
OCTaBJISJIN JUIsl IEPEMEIINBAHS IIPU TEMIIEPaType OKpy KaroIei cpenbl B TeueHue 30 MUHYT.
Jletyune BemecTBa yJasuIi 0] BAKYYMOM M HEOUHIEHHBIN MPOAYKT OYHUINAJIH OCPEICTBOM
oOpartienHo-¢pa3oBoii xpoMarorpaduu (5-95% MeCN/H»0, 0,1% TFA). TpeOyembie ppakuuu
muodumuzupoBany ¢ nojydeHueM TpudTopanerara N-(2-xiop-3-((3,5-numernn-4-okco-3,4-
IUTUPOXHHA30IUH-0-1I1)aMUHO)-4-pTopdennn)-3-((audropmeTokcu)-meTun)azeTnaus- 1 -
cynbponamusa (38 mr; 44%). 'H AMP (400 MI'y, CDCls) & 8.58 (s, 1H), 7.57 (d, 1H), 7.48-
7.44 (m, 1H), 7.13 (t, 1H), 7.09-7.06 (m, 1H), 6.62 (s, 1H), 6.41-6.04 (m, 1H), 5.66 (s, 1H),
4.05 (t, 2H), 3.98-3.97 (d, 2H), 3.83-3.79 (m, 2H), 3.65 (s, 3H), 2.97 (s, 3H), 2.93-2.87 (m, 1H).
MC (XUAJ, m/z) cocrasnsier 532,1; 534,1 (M+H).

IIpumep 138

“TFA

Tpudropauerar  N-(2-xus0p-3-((5-xJ10p-3-MeTUI-4-0KCO-3 . 4-TUTUAPOX UHAZOIUH-O-

win)amMuHo)-4-dropdenmwn)-3-((audTopmMeTokcH )METUI Ja3eTUaUH- 1 -cyabhoHaMuna
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6-AmMHHO-5-x710p-3-MeTrnxunazonuH-4(3H)-on (28,1 wmr; 0,1340 mmonb), mpem-
OyTun-(2-xmnop-4-prop-3-fionpenun)((3-((audropmerokcu)mMeTnI)a3eTUANH- 1 -11)-
cyabsdpormn)kapoamat (80,33 mr; 0,1407 mmounb), kapOoHaT 1e3us (87,35 mr; 0,2681 Mmmonb),
Tpuc(aubensunuaenaneTon)-qunamianuii(0) (6,137 mr; 0,006702 mmodb) u (9,9-numeTrn-9H-
kcaHTeH-4,5-nunn)ouc-(nupennndocdan) (9,307 mr; 0,01609 MMOITB) PaCTBOPSUIH B TOIYOJIE
(1,3 mi), repmetrzupoBanu 1 Harpesanu 10 110°C B Teyenue 16 yacoB. PeakImOHHYIO CMeCh
OCTAaBJSIM Uil OXJIAXKIEHHsI A0 TEeMIIEPaTyphbl OKPYKaromed cpenbl, (UIbTPOBAIUA uepes
LIEJIUT, KOHLEHTPUPOBAJIM M OCTaTOK BoccraHaBiuBaiu B cMecu DCM:TFA 1:1 (2 mn) u
nepemMelnnBaIi NPU TeMIepaTtype OKpyskaroiein cpeapl B TeueHue 30 muHyT. Jleryuue
BEINECTBA YNAJSUIM O[] BAaKYyMOM W HEOUWIIEHHBIH NPOAYKT OYHINAIN IOCPEACTBOM
obparenHo-(ha3oBoi xpomartorpaduu (5-95% MeCN/H-0, 0,1% TFA). Tpebyemsie pakimm
TuoGUIM3UPOBANN ¢ mojydeHueM TpudTopanerara N-(2-xmop-3-((5-xnop-3-meTni-4-okco-
3,4-UrupOX MHA30IUH-0-11)aMUHO )-4-pTopdennn)-3-((audTopMeTOKCH)-MeTHIT )a3eTH I H-
1-cynbdonamuna (33 mr; 44%). 'H AMP (400 MI'u, CDCI3) & 8.50 (s, 1H), 7.61 (d, 1H), 7.60-
7.57 (m, 1H), 7.19 (t, 1H), 7.02-6.99 (m, 1H), 6.66 (s, 1H), 6.53 (s, 1H), 6.41-6.04 (m, 1H),
4.05 (t,2H), 3.99-3.97 (d, 2H), 3.83-3.80 (m, 2H), 3.67 (s, 3H), 2.96-2.86 (m, 1H). MC (XUA/,
m/z) cocrasiyisiet 552,1; 554,1 (M+H).

IIpumep 139
: g@ I;
\j\/O\
“TFA CF2H
Tpudropauerar N-(2-x50p-4-bTop-3-((5-bTop-3-meTnin-4-okco-3.4-

IUTUAPOXUHA3ZOIMH-6-11)aMuHO )pernn)-3-((nudTopMeToKcH )MEeTHI)a3eTUAUH- | -

cyiboHaMuna

6-AmuHO-5-rop-3-merunxunazonua-4(3H)-on (25,9 wr; 0,1341 mmonb), mpem-
OyTun-(2-xnop-4-¢rop-3-fioadenn)((3-((audropmMeTokcH)METHIT )a3eTUANH- | -111)-
cyabdonmn)kapdamar (80,35 mr; 0,1408 mmounb), kapboHat uesus (87,37 mr; 0,2681 Mmob),
Tpuc(auden3mnuaeHaneroH)-aunamuiaani(0) (6,139 mr; 0,006704 mmois) u (9,9-numernn-9H-
kcaHTeH-4,5-nunn)ouc(mudennndocdan) (9,309 mr; 0,01609 MMOIB) PACTBOPSUT B TOJIYOJIE
(1,3 M), repmerrzupoBanu 1 Harpesanu 10 110°C B reyenue 16 yacos. PeakinoHHY0O cMeCh
OCTABJISIN Uil OXJIAXKIEHHUsI IO TEMIIEPaTyphl OKPY’KaroIled cpenbl, (UIbTPOBAIH dYepes3
LIEJIUT, KOHLIEHTPUPOBAJIM M OCTAaTOK BoccraHaBimBain B cmecu DCM/TFA 1:1 (2 wmm).

PeakiMOHHYIO CMECh OCTABIISUIN [JIs1 IEPEMEIIUBAHUS IIPU TEMIIEPATYPE OKPY KAIOILEH CPebl
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B TeueHHue 30 MUHYT U JIETy4He BELEeCTBA yAAIAIN NOJ BakyymMoM. HeounineHHblii NpoOayKT
OUHIIAJIN TIOCPENCTBOM oObOpareHHo-(a3oBoit xpomartorpadun (5-95% MeCN/H20, 0,1%
TFA). TpeOyemble ¢ppaxiun TMoPpUIN3NPOBANIH € ToTyueHueM Tpudropaunerara N-(2-xynop-4-
drop-3-((5-prop-3-meTnn-4-okco-3,4-TUrupoOX UHa30JIUH-6- 1T )aMHHO ) eHUIT)-3 -
((nuropmerokcu)merun)azeruau-1-cynpdhonamuna (39 mr; 55%). 'H AMP (400 M,
CDCls) & 8.54 (s, 1H), 7.57-7.50 (m, 2H), 7.17 (t, 1H), 7.12-7.07 (m, 1H), 6.65 (s, 1H), 6.41-
6.04 (m, 1H), 6.01 (s, 1H), 4.05 (t, 2H), 3.98-3.97 (d, 2H), 3.83-3.79 (m, 2H), 3.68 (s, 3H),
2.96-2.85 (m, 1H). MC (XHUA/L, m/z) coctasmsier 536,1; 538,1 (M+H).
IIpumep 140

A

-TFA

Tpudropauerar  N-(2-xuop-3-((3.5-numermn-4-okco-3.4- IMruapOXUHA30JIUH-0-1J1)-

aMuHO)-4-bropdennn)-3-(METOKCUMETI )-3-MeTUIa3eTUANH- | -cyiibhoHaMua

Cragusa 1: 3-(MeTokcHMeTHI)-3-MeTHIa3eTHANH-1-cynbdormmxaopun. B pactsop

ruapoxynopuna 3-(merokcumermn)-3-metunazeruanaa (230 mr; 1,52 mmonp) u N-3tun-N-
uzonponuwiponad-2-amuHa (400 Mk, 2 mmonb) B nuxyopmerane (5060 mxim) mpu 0°C
nobasysuu cynbdypunauxiaopun (300 Mk, 3,8 MMOJIB) U PEaKIIIOHHYIO CMECh HarpeBaid 10
TEMIIEPAaTypbl OKPYKaKOIEeH Cpeapl W INepemMeliuBanid B TedeHue 16 wacos. PactBOp
pazbasmsiiu DCM u mpombBamn 1 H. HCI (1x) u DCM cnoii cymmnu Hax NazSOq,
(GuIBTPOBANTN M KOHLEHTPHPOBAIU C MOJYy4YE€HHEM 3-(METOKCHMETHII)-3-MeTHIa3eTUANH-1-
cynbdonmxiopuna (240 mr; Beixon 74%).

Cranus 2: mpem-0yTui-(2-xyuop-4-drop-3-tiondernnn)((3-(MeTokcumeTnn )-3-

MeTHIa3eTUINH- 1 -v)cyabdonun)kapdbamar. B pactBop mpem-Oytun-(2-xnop-4-drop-3-

Hondenun)kapdbamara (25 wmr; 0,067 mmonb) B Terparugpodypane (340 mxi) mpu 0°C
nobasmsuiu  rumpun Hatpus (60% B muHepaispHOoM wMacne, 4,0 wmr; 0,10 MMmonb) wu
nepememuBanu B TedeHue 10 muHyT. JloOaBmsim 3-(METOKCHMETHI)-3-METHUIIa3eTUANH- ] -
cynbponmmxnopun (22 mr; 0,10 Mmmonb) u pactBop Harpesaiu 10 S0°C B repMETHYHOM COCYZe
B TeyeHue 16 yacoB. PacTBop pacnpenensnn Mexay AUxXjaopmMeTaHoM U HackieHHbIM NaHCO3
U OpraHMYecKuil CcJoH mnpombiBaiu pacconoM, cymuin Hax NaxSOs, ¢unsTpoBany,
KOHIIEHTPUPOBAJIM W OYHINAIM TOCPENCTBOM Xpomartorpadpum Ha cummkarene (5-95%
EtOAc/rexcansr) c MOJTyYeHUEM mpem-oyTun-(2-xnop-4-¢prop-3-tiondenmn)((3-

(MeToKCHMeTH )-3-MeTHIa3eTUANH- 1 -1 )cynbhormn)kapoamata (34 mr; Beixon 92%).
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Cranus 3: TpudTOpaLeTaT N-(2-x50p-3-((3.5-numernn-4-okco-3.4-

IUTCUAPOXUHAZOJIUH-6-11)aMUHO )-4-dropdermn)-3-(METOKCUMETI )-3-METHIA3ETUANH- 1 -

cyapponamuna. PactBop 6-amuuo-3,5-numernnxunazoma-4(3H)-ona (12 mr; 0,063 mmounb),

mpem-0yTiin-(2-xnop-4-prop-3-itondennn)((3-(MeToKkCUMeTHIT )-3-MeTHIIa3e TUANH- | -1T)-
cynbdonmn)kapbamara (34 wmr; 0,063 MMmomb), Tpuc(AUOSH3MINACHALETOH )AL HSI
(5 mr; 0,006 mmonw), Xantphos (9 mr; 0,01 mmosb) 1 kapOonaTa uesus (41 mr; 0,12 MMoub) B
tonyoJie (420 mki) 6apboTupoBaau apronom u HarpeBanu 10 110°C B TeyeHue 16 4acoB B
repMeTH4HOM cocyae. PactBop ¢QunbTpoBamu yepes Celite®, KOHUEHTPUPOBATU U
nepememnBaiy B 1 min DCM u 1 man TFA B Teuenue 1 yaca. PacTBop KOHLIEHTpUpPOBAIH U
OUHWIIAJIN TIOCPENCTBOM OOpaieHHo-pa3oBoii xpomarorpaduu (5-95% MeCN/Boma, 0,1%
TFA) u mpoaykt nuodMIM3HPOBAIH C ModydeHHeM Tpudropauerara N-(2-xmop-3-((3,5-
IUMETHIT-4-0KCO-3,4- TUTUIPOXUHA3Z0INH-0-1J1)aMUHO )-4-pTopdernn)-3 -(MeTokCHMeTHI)-3 -
MeTunaseTHauH-1-cyasponamuaa (6,0 mr; Beixon 19%). 'H AMP (400 MI'u, CDCI5) & 8.61 (s,
1H), 7.57 (d, 1H), 7.51-7.47 (m, 1H), 7.15-7.06 (m, 2H), 6.68 (s, br, 1H), 5.67 (s, br, 1H), 3.87
(d, 2H), 3.65 (s, 3H), 3.60 (d, 2H), 3.36 (s, 3H), 3.32 (s, 2H), 2.97 (s, 3H), 1.28 (s, 3H); MC
(XUA], m/z) coctaBnsier 510,2; 512,2 (M+H).

IIpumep 141

r/N F 0.
/N ” ”/S\N\j\
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N-(2-Xnop-3-((5-x10p-3-MeTii-4-0kc0-3 . 4- AUrHAPOXUHAZOJIUH-O-1J1 )aMHUHO )-4-

dbropdennn)-3-3TokcuaszeTuaul- 1 -cynbhoHamMug

Crapusa 1: mpem-0yTun-3-3Tokcnaseruant-1-kapbokcunar. Pactsop mpem-OyTun-3-

TUApPOKCHa3eTUAMH- | -kapOokcmnara (63,5 mur; 12,7 mmonb) B cmecu DMF:THF 1:1 (60 mun) u
ruapuna Hatpus (0,762 r; 19,1 mMMOJip) mepemMelmuBaiM Ha JIENssHOH OaHe B TeUeHUe
10 munyT. Jlobassu fionstas (3,05 mit;, 38,1 MMOIB) U PEaKITHOHHYIO CMECh OCTABJISUIU IS
HArpeBaHUsl 1O TEMIIEPATypPhl OKPYXKAaloIed cpeapl W MEepeMEeIlnBaId B TEYCHUE
18 wacoB. PeakumonHyro cmech pasbasisuin Bomoiu (100 mut) m skctparupoBain EtOAc
(100 mi). Oprannueckue ¢aszpl cymmwmm Hag NaxSOs, QUIBTPOBATN U KOHLIEHTPHPOBAIH C
NOJIy4eHUuEM  mpem-0yTun-3-3TokcuaseTnaun-1-kapbokcunara (2,56 1, Bexom 100%),
KOTOPBII HCIIONBb30BAIM HETMOCPEACTBEHHO HAa CIEAYIOLIeH craauu Oe3 AOMONHHUTEIbHOM

OYMCTKH.
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Cragusa  2:  ruapoxsjopun  3-sTokcmazerupuHa.  PactBop — mpem-OyTun-3-
sTOoKCHazeTuauH- 1 -kapookcunara (2,50 r; 12,4 mmons) B cmecu THF:DMF:EtOAc 1:1:3 (150
MJI) TepeMeLIMBAIN IPU TEMIIEpaType OKpY’Karollel cpeabl IMoKa A00aBIsIM pPacTBOP
5 1. HCI1 (74,5 mut; 373 mmonb) B IPA. PeakiinoHHYIO CMeCh MepeMeIInBaIn PU TEMIIEPAType
OKpYyXKarolllell  Cpenbl, 3aTeM KOHLEHTPUPOBAIM C MOJYYEHHEM Tuapoxjopuaa 3-
stokcuazeruaunna (1,3 r; Beixon 76,1 %) B BUIe KpacHOro Macia, KOTOPOe UCIOJb30BaIM Ha
CENYIOMUX CTaAUsIX 6e3 IOMONHUTeNbHOM ouncTku. 'H AMP (400 MI'u, Ds-metanon) § 4.48-
4.40 (m, 1H), 4.33-4.25 (m, 2H), 4.01- 3.93 (m, 2 H), 3.53 (m, 2H), 1.23 (t, 3H).

Cragusa 3: 3-stokcmazerunmH-1-cyabdonmnxuopun. PactBop ruapoxmiopuna 3-

sTokcnazeruanHa (500 wmr; 3,63 mmons) B DCM (30 M) oxnaxkaanu 1o 0°C u obpadaTeiBanu
N-strn-N-uzonponuiponas-2-aMuHoM (949 mxi; 5,45 MMonb) ¢ ocneayromel oopaboTkoi
cynasdpypranuxiopunom (881 wmxi, 10,9 mmonb). PeakimoHHyHO CMech HarpeBajiud Jio
TEMIIEPaTyPbl OKPYKAIOIIEH Cpebl U MepeMelInBaiu B TeueHrne 18 qacos, 3areM pa3OaBisuin
DCM (70 min) u mpombiBamu 1 H. HCl (2x50 mu). Opranmueckue ¢a3bl OOBEIUHSIIA U
MIPOMBIBAJTH paccosioM (25 min), 3aTem cyurmmm Hax Na SOs, GUIBTPOBAIN H KOHIIEHTPUPOBAIH
C TOJNyuYeHHeM 3-3ToKcuaszeTuauH-1-cynbdonmnxmopuna (700 mr; Beixon 96,5%) B BHIe
KEJITOr0 Macjia, KOTOpOe MCIONb30Balu 0€3 JoNonHuTeNbHON ounctku. 'H SAMP (400 MI'w,
CDCl3) 6 4.36-4.30 (m, 1H), 4.29-4.22 (m, 2H), 4.04-3.99 (m, 2H), 3.47 (m, 2H), 1.24 (t, 3H).

Cragus 4. mpem-0ytun-(2-xnop-4-brop-3-iiondenmn)((3-3TokcnazernanH-1-

un)cynbonmn)kapbamar. PacrBop mpem-Oyrun-(2-xnop-4-drop-3-iondenni)kapbamara
(961 wmxm; 0,673 mmonb) B THF (1 ™) obpabarbiBanu ruapuaom Hatpust (53,8 wmr

1,35 mmonb; 60% nucnepcus B MEHEpaTIbHOM Macie) u nepemernuBaiu npu 0°C B Teuenue 30
muHyT. JloOaBimsin  3-3TOKCHazeTuauH- | -cynbonmixnopun (269 wr;, 1,35 mmonb) wu
PEaKLMOHHYIO CMECh HarpeBalli 10 TeMIepaTyphl OKpy:karolel cpeasl u Harpesanu npu S0°C
B TeueHue 96 yacoB. PeakioHHy10 cMech pa3daBisuii Boxok (50 Mit) M HACBIIIIEHHBIM BOJHBIM
NaHCO; (50 miu) m BomHbiid ciodl skcTparupoBaimu cmecbto DCM:IPA 4:1 (3x25 wm).
Oprannveckue ¢a3pl oobenuHsnn 1 cyumd Hag NaxSOs, QruibTpoBaiu 1 KOHIEHTPHUPOBAIH
C TOJNYYEHHEM KOPHYHEBOI'O Macjia, KOTOPOE OYMIIANU IOCPENCTBOM Xpomarorpaduu Ha
cummkarene (0-50% rekcansl:EtOAcC) ¢ mnonydeHuem mpem-0ytui-(2-xmnop-4-dprop-3-
iiondenun)((3-3TokcuazeTuaun-1-un)cynbponun)kapbamara (279 mr; Beixon 77,5%). 'H IMP
(400 MI'y, CDCls) 6 7.40-7.35 (m, 1H), 7.07-7.01 (m, 1H), 4.40-4.28 (m, 3H), 4.26-4.18 (m,
2H), 3.46 (q, 2H), 1.43 (s, 9H), 1.23 (t, 3H).
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Cranus 5: N-(2-x510p-3-((5-xJ310p-3-MeTUI-4-0KCO-3 . 4-TUTUAPOX UHAZOIUH-O-

win)amuHo)-4-bropdennn)-3-3Tokcnazeruann-1-cynbponamun. Pacreop 6-amuHO-5-x510p-3-

metmixuHazonmuH-4(3H)-ona (30 wmr; 0,143  mmonb), mpem-Oytun-(2-xnop-4-¢rop-3-
fondenmn )((3-sTokcnazeruann- 1 -nn)cynbponmn)kapbamara (84,2 wr; 0,157 wmmonb),
Pda(dba)s (13,1 mr; 0,0143 mmoib), kapbonata uesus (140 mr; 0,429 mmosb) u (9,9-numerni-
9H-kcanrten-4,5-numn)ouc(audenundocdana) (20,7 mr; 0,0358 mmonb) B Tomyose (0,9 mi)
OapOoTHpOBaIM aproHOM B TeYeHHe S5 MHHYT, 3areM HarpeBasu npu 100°C B TeueHue
18 uvacoB. PeakiMOHHYIO CMeCh OXJIaXKAAJdu O TEMIIEPATypbl OKPYKAIOLIEH CpPelbl, 3aTeM
pactipenensiin Mexxay Bopoi (25 mu) u EtOAc (50 mir). Opranudeckyro (asy OTmensiu u
MPOMBIBAIN paccoyioM (25 mur), 3aTem cyrmiad Hax NaxSQO4, GUiIbTpOBaIH M KOHLEHTPHUPOBAIIH
70 KOPUYHEBOrO Macia. HeounImeHHyo peakmoHHy cMech pactBopsiii B DCM (25 mn) u
TFA (10 mi1) 1 mepemerrBainy B TeueHue 20 MUHYT IPU TEMIIEPAType OKPYIKAOLIEH Cpenbl,
3aTeM KOHLIEHTPHPOBAJIH C MOJYYEHUEM KOPHYHEBOT'O MAcia, KOTOPOE OUHUIIAN ITOCPEICTBOM
KXBI (5-95% aneronutpmn:H,O ¢ 0,1% TFA). TpeGyemble ¢pakuum OOBEOUHSIN U
3HaueHue pH nosonunu 1o 9 HaceieHHbM BogHeIM NaHCO3. Boanelii cioit skcTparuposainu
DCM (2x%50 mu) u opranndeckne a3l o0benuHsy, cymuian Hag NaxSQ4, ¢unsTpoBaiu u
KOHLIEHTPUPOBAJIH c MOJIy4Y€HUEM N-(2-xn0p-3-((5-x10p-3-MeTHn-4-okco-3,4-
IUTUAPOXHUHA30IUH-0-1I1)aMUHO)-4-pTopdenni)-3-aTokcnazeTuiun- 1 -cynsponamuna (39,4
Mr; BbIXof 53,3%) B Buzie OexkeBoro Teepaoro semectsa. 'H AMP (400 MI'u, CDCI3) & 7.93(s,
1H), 7.58-7.48 (m, 2H), 7.15 (t, 1H), 7.01-6.95 (m, 1H), 6.68 (s, 1H), 6.45 (s, 1H), 4.27-4.19
(m, 1H), 4.10-4.04 (m, 2H), 3.95-3.88 (m, 2H), 3.57 (s, 3H), 3.41 (m, 2H), 1.19 (t, 3H); MC
(XUA, m/z) coctasusier 516,1; 518,1 (M+H).
IIpumep 142
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N-(2-Xnop-4-dbrop-3-((5-drop-3-meTiii-4-0kco-3 ,.4- IMrnApOXMHA3ZOJIUH-6-1J1)-

aMuHO)hEeHN )-3-3TOKCUA3ETUAUH- | -cyIbhOHAMUT

PactBop 6-amuHO-5-pTOp-3-MeTrnxunazonuH-4(3H)-ora (30 wr; 0,155 mmomb),
mpem-0yTun-(2-xnop-4-prop-3-tionpennn)((3-3TokcnazeruanuH- 1 -mn)cynbhormn)kapdbamara
(91,4 wr; 0,171 mmons), Pdx(dba); (14,2 mr; 0,0155 mmons), kapOonara uesusi (152 wr;
0,466 wmmonb) u (9,9-mumernun-9H-kcanren-4,5-qumn)ouc(audennndocdana) (22,5 wr;

0,0388 mmonb) B Tonyone (0,9 mu) GapOoTHpoOBaIM aproHOM B TE€YEHHE 5 MHUHYT, 3aTeM
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Harpesanu npu 100°C B Teuenue 18 yacos. Peak1inoHHYI0 cMeCh OXJIaXXIaIH O TeMIepaTypbl
OKpy»Karomel cpenpl, 3areM pacmpenemsuin  Mmexay Bomod (25 mim) u  EtOAc
(50 mim). Oprannyeckyro a3y OTAENAIN U IPOMBIBAIM PaccoyioM (25 M), 3aTeM CYIIWINA Haj
Na2SOs4, ¢unpTpoBanM M KOHLEHTPUPOBAJIU OO KOPUYHEBOro Mmacia. HeouwnineHHyo
peakuuoHHy0 cMech pactBopsuid B DCM (25 mut) u TFA (10 mut) u nepemMernnBaiy B TEYCHHUE
20 MUHYT IpU TeMIlepaType OKPY’KaIOLIeH Cpenbl, 3aT€M KOHLEHTPUPOBAIU C MOJIYYEHUEM
KOPUYHEBOTO Macja, kotopoe ouuinain nocpencrsoM XKXBJL (5-95% aueronutpmn:HO ¢
0,1% TFA). Tpebyewmbie ¢ppakuuu oObenuHsIH, 1 3HaYeHre pH noBonuIu 10 9 HACHIIEHHBIM
BonHbIM NaHCOs3. Bognbiii cioii skcrparupoaiu DCM (2x50 mu) u opranmdeckue (asbl
oobenunsty, cymi Hag NaxSOs, GUIbTpoBaIM U KOHLEHTPUPOBAIH ¢ MOTydeHHeM N-(2-
xyiop-4-prop-3-((5-prop-3-mernin-4-okco-3,4-TUruapOX NHA3OIMH-6-MIT)aMHHO )peHnT )-3 -
sTOKCHaseTuauH-1-cynponamuna (32,9 mr; Beixox 42,4%) B BHOe O€KeBOro TBEPAOTO
BemecTsa. 'H SIMP (400 MI'u, CDCl3) § 7.90 (s, 1H), 7.54-7.48 (m, 1H), 7.43-7.38 (m, 1H),
7.14 (t, 1H), 7.08-7.02 (m, 1H), 6.64 (s, 1H), 5.92 (s, 1H), 4.27-4.19 (m, 1H), 4.10-4.03 (m,
2H), 3.94-3.89 (m, 2H), 3.57 (s, 3H), 3.42 (m, 2H), 1.19 (t, 3H); MC (XUA/, m/z) cocTaBiser
500,1; 502,1 (M+H).

IIpumep 143
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N-(2-Xnop-3-((5-x10p-3-MeTii-4-0kc0-3 . 4- AUrHAPOXUHAZOJIUH-O-1J1 )aMHUHO )-4-

dbropdennn)-3-(nudropmerokcu)azeTuant- 1 -cyaphoHamMun

Cranus 1: HOJIVUECHUE 3-(nudropMerokcu)azeTuanH- 1 -cyabhOHUIXJIOPUAA.

Tunpoxiopun 3-(nudropmerokcu)azeruauna (513 mr; 3,21 mmons) cycnenauposanu B DCM
(15,7 mn) m pobaBmsumm  N,N-mumsonpomwntmiamud  (818,7 wmxi;, 4,70 mMmonb) H
nepeMe BN [TPH TEMITEPATYPE OKPYIKAIOIIEH Cpebl 10 pPaCTBOPEHHsI. PeakIIMOHHYIO CMeCh
oxnaxnam 1o 0°C u mo xamsm obpabareiBanu cynbdypunguxiopunom (0,77 mi;, 9,64
MMOJIb) W TIEPEMELINBAIN TNPU TEMIIEPATYpPe OKPYKaroIled cpeabl B TedeHHe 12 4Yacos.
Peaknmonnyto cmecy pasbasmsuin DCM, mnpombiBamu 10% HCl (3x25 wmut), pacconom
(1x25 ™), cymmmu Hang OesBogHbiM NapSQs, ¢GuUABTPOBANIM W KOHLEHTPHPOBAIU C
nojyueHueM 3-(audropmerokcn)azeruann-1-cynspornnxiaopuna (366 mr; 51%) B BHIe

KEJITON >KMAKOCTH, KOTOPYIO MCIIONb30BAIM HA Cledyromlel craauu 6e3 ounctku. 'H SIMP
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(400 MI'y, CDCls) 6 6.48-6.08 (t, 1H), 5.08-5.01 (m, 1H), 4.41-4.35 (m, 2H), 4.21-4.16 (m,
2H).
Cramus 2: HOJIVUEHUE mpem-0oyTui-(2-xaop-4-brop-3-iondennn)(3-

(mudropmerokcu)azerunun-1-nn)cynbhonmn)kapbamara.  mpem-byrun-(2-xaop-4-drop-3-

fondenmn)kapdamar (307 mr; 0,826 mmonb) pacteopsuin B THF (4,1 mut), oxnakxaeHHOM J10

0°C, u obpabarbiBaiu runpunoM Hatpus (66,1 wmr; 1,65 mmonb). PeakMOHHYIO CMeCh
nepeMeLTNBAIIN PU TEMIIepaType OKPY KaOLIeH cpeapl B TeueHue 15 MuHyT u oOpabaThiBaiu
3-(mudropmerokcu)azeTunuH- 1 -cynbdonmmxaopurom (366 wmr; 1,65 Mmonb) U 3aTem
HarpeBaiu A0 50°C B TeueHue 12 yacoB. PeakIMOHHYIO cMech OXJaKAalu A0 TeMIepaTyphbl
OKpY>Karowel cpesl ¥ BIuBaiu B 20 M1 JienstHOM Boabl. Bomubliii ciioli skcTparuposanu EtOAc
(2x25 wmu), cymmnu Han 6e3pogHbM NaxSQ4, GunbTpoBanu u KOHIEHTpUpoBaIH. OCTaTOK
OUHWIIAJIN TOCPEACTBOM ObOparneHHO-(pa3oBoil xpomarorpaduu (5-95% cmecy Boma/ACN ¢
0,1% TFA) u tpebyemsble ¢pakumnn 0ObeANHAIN, pacupenessuia Mexay cmecbio DCM:IPA 4:1
u HacelmeHHbIM BoAHbBIM NaHCO; (1x). OpraHuueckuil CIOW OTHENSIH, CYLIMJIN Hax
6e3BoaabIM NaxSO4, puIbTpOBaAIN U KOHLEHTPUPOBAIN C TIOJTYUYEHUEM Mmpem-0yTHi-(2-X10p-
4-¢prop-3-itondennn)(3-(qudTopmerokcu)azeTunun- 1 -un)cynsponnn)kapbamara (228  wmr;
50%) B BHJIE JKeNTOBATOro moayTeepaoro semectsa. 'H SIMP (400 MI'y, (CD3),S0) § 7.62-
7.57 (m, 1H), 7.38-7.33 (m, 1H), 6.97-6.60 (t, 1H), 5.07-5.00 (m, 1H), 4.50-4.44 (m, 2H), 4.27-
4.18 (m, 2H), 1.39 (s, OH).

Cranus 3: noayuenue N-(2-xsop-3-((5-xyop-3-meTuia-4-0kco-3.4-TuruaApoxX tHA3 0 H-

6-mn)amuHo)-4-bropdenrnn)-3-(nubTopmMerokcu)azeTuant- 1 -cyabponamuna.  mpem-byTtun-

(2-xn0p-4-pTop-3-itondenmn)(3-(audTopmMeTokcu)azeTuanuH- 1 -1i)cynbpoHmT)KapbamaT

(58,43 mr; 0,11 Mmonb), 6-aMuHO-5-X510p-3-MeTUixuHa30auH-4(3H)-0H (22 mr; 0,105 MMob),
kapOoHat ne3ust (68,4 mr; 0,21 mmonb), Tpuc(aubeH3uInAeHALETOH )aunauianuii (9,6 wr;
0,011 wmmonp) u (9,9-mumernn-9H-kcanten-4,5-gumn)ouc(nudpennndocdan) (15,2 wmr;
0,026 mmonb) cycrienauposain B Toayose (1,05 mMit) U peakIoHHYI0 cMech OapOOTHpOBAIN
aproHoM B TedyeHue 15 MuHyT, repmeTuszuposanu u Harpesaiu fo 110°C B Teuenue 12 yacos.
HeounimeHHyr0 peakLHOHHYI0O CMECh OXJIAXIAIH IO TEMIIEPaTypbl OKPYKAOLIEeH Cpensl,
3areM pazbasmsiim DCM u ¢unbTpoBanu uvepe3 Hebonpmyro HabuBky m3 Celite® nu
koHIeHTpupoBaiu. Ocrarok pacteopsiin B cmecu DCM:TFA 1:1 (5 i) 1 nepemermiuBamy npu
TeMIepaTtype Okpyxkamomen cpeapl B TedeHne 30 MuHYT. PeakuumoHHyHO CMecCh
KOHLeHTpupoBany, paszdasmsanun DCM, npombiBann HachimeHHbIM NaHCOs3 (3x50 mi) u

paccosom (1%25 mu), cymunu Han 6e3BogHbM NaxSO4, puabTpoBamy U KOHIEHTPUPOBAIH.
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OcTtaToK OuHMINANM TOCPEINCTBOM KOJOHOYHOH xpomarorpadum Ha cunukarene (0-100%
DCM/EtOAc) ¢ nocnenyroreii OunCTKON MOCpencTBOM oOpalieHHO-(ha30Bo xpomarorpaduu
(5-95% Bopma/aueronutpui ¢ 0,1% TFA). Tpebyemsbie ¢ppakuny 0ObeANHSIIA U paCIpenessuiu
mesxxay cmecbto DCM:IPA 4:1 u naceinenusiM BogHbiM NaHCOs3 (1%) u opranndeckuii cioi
OTAEISIH, CYINIH Ha 0e3BoaHbIM NazSO4, GUIbTpOBaIN U KOHLEHTPUPOBAIIH C ITOJyYeHUEM
N-(2-xn0p-3-((5-x510p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHABOJIMH-6-1JT)aMUHO )-4-hTopd eH I )-
3-(nudropmerokcu)azeruans-1-cynbponamuna (26 mr; 46%) B BUAE CBETIO-KOPUYHEBOTO
tBepnoro Bemectsa. "H AMP (400 M1, (CD3).SO) & 9.86 (s, 1H), 8.21 (s, 1H), 7.77 (s, 1H),
7.54-7.36 (m, 3H), 6.93-6.53 (m, 2H), 4.97-4.88 (m, 1H), 4.15-4.08 (m, 2H), 3.90-3.82 (m, 2H),
3.44 (s, 3H), MC (XHUA]L, m/z) coctasisier 539,0; 541,0; 543,0 (M+H).
IIpumep 144

foskrs
N\j\ _CF,H

N-(2-Xnop-4-drop-3-((5-drop-3-meTiii-4-0kco-3 ,4- IMrHApOXMHAZOJIUH-6-1J1)-

amuHo)dennn)-3-(nudTopMeToKCH )azeTUANH- 1 -cyabGOoHaMU

mpem-bytun-(2-xnop-4-drop-3-fiondennn)(3-(nudpropmerokcu)azeTnaus- 1 -mmn)-
cynbponmn)kapdamar (61,0 mr; 0,11 Mmons), 6-amuHO-5-¢pTOp-3-MeTmnxuHazonuH-4(3H)-oH
(21 wmr; 0,11 mmorb), kapbonat nesus (71,0 mr; 0,22 MMoib), TpUC(AMOSH3WIMACHALIETOH )-
TUTIAJUTa TN (10,0 MT, 0,011 MMOJIb) u (9,9-numernn-9H-kcanren-4,5-
i )ouc(anudenundocdan) (16 mr; 0,026 mmonb) cycnenanposaiu B Toayose (1,08 mi) u
PEaKLHUOHHYI0 CMeCh 0apOOTHUpPOBAU aproHOM B TeYEHUE 15 MHHYT, repMETH3HPOBAIU H
HarpeBayiu 10 110°C B Teuenue 12 yaco. HeounineHHy0 peakIIMOHHYIO CMECh OXJIAXKAAU 10
TEMIepaTypbl OKpyXkaromeil cpexabl, 3areM pazdaBmsuin DCM, dunsrpoBamu uepes
HeOonmpiyro HaOuBky u3 Celite® um koHueHTpupoBaimn. OCTaTOK pPacTBOPSUIM B CMECH
DCM:TFA 1:1 (5 mi1) 1 nepeMeInBaii Mpu TEMIIEPAType OKPYKAKOLIeH cpenpl B TeueHne 30
MHUHYT. PeaknMOHHYr0O CMechb KOHLeHTpupoBany, pazdasmuin  DCM, mnpombiBaiu
HacbieHHbIM NaHCOs3 (3%50 mur) u pacconom (1x25 mi), cymmnmm Hax 6e3sogasiM NaxSOy,
¢unbTpoBaN M KOHUEHTpHpoBasK. (OCTaTOK OYHMINAIM TOCPEACTBOM  KOJIOHOYHOH
xpomatorpadpun Ha cumukarene (0-100% DCM/EtOAc) ¢ mocnenyromei OYHMCTKOH
nocpencTsoM obpareHHo-pa3oBoit xpomarorpaduu (5-95% cmecs Bona/ACN ¢ 0,1% TFA).
Tpebyemble ¢pakuuu obbenuHsui W pacnpenensiin Mexny cmecsto DCM:IPA 4:1 u

HacbieHHbIM BoiHBIM NaHCOs (1x) u opraHudeckwii CIIOW OTAENSIM, CYLIWJIA Haj
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6e3BonHbIM NaxSO4, pubTpoBa N U KOHLUEHTPUPOBAIH ¢ mosydeHneM N-(2-xyop-4-¢rop-3-
((5-¢Top-3-meTnn-4-okco-3,4-AUrUAPOXMHAZOINH-0-1JT)aMUHO ) eHT )-3 -
(mudTopmerokcu)azeTunuH-1-cynsponamuna (20 mr; 35%) B BHUIE JKEITOBATOIO TBEPAOTO
Berectsa. 'H SIMP (400 MI'n, (CD3)S0) & 9.81 (s, 1H), 8.18 (s, 1H), 8.08 (s, 1H), 7.43-7.29
(m, 3H), 7.08-7.00 (t, 1H), 6.93-6.53 (t, 1H), 4.97-4.89 (m, 1H), 4.15-4.08 (m, 2H), 3.89-3.82
(m, 2H), 3.43 (s, 3H); MC (XUA/, m/z) coctasnsieT 522,0; 524,0 (M+H).

Ipumep 145

rm/\@ K;L "'iok o

-TFA

Tpudropauerar  N-(2-xuop-3-((3.5-numermi-4-okco-3.4- IMruapOX UHA30JIUH-0-1J1)-

amMuHo)-4-dbropdennn)-3-pTop-3-(MeTokcUuMeTII )a3zeTuaul- 1 -cynsdoramuna

Cramus 1.  mpem-0ytui-3-¢rop-3-(METOKCUMETH )a3eTUaAUH- | -kapOokcuyiar. B

pactBop  mpem-0ytui-3-dprop-3-(ruapokcumeTii)azeTuaun-1-kapbokcmnata (600 wr;
2,92 mmonb) B Terparunpodypane (14,6 mu) npu 0°C noGasnsmm runpun Hatpus (60% B
MUHepajabHOM Macite; 175 mr; 4,39 MMOJIb) U TIepeMeLTUBaIH [TPH TEMIIEPATYPE OKPYKAIOIEH
cpensl B TeueHue 10 munyT. JloGaBnsnu onmeran (364 Mk, 5,85 MMOb) U epeMernnBaiu
IIPU TEMIIEPATYPEe OKpPYyKaroLEH cpenbl B TeueHue 45 MUHyT. PacTBOp pacrpenessiu Mexny
HachieHHbIM NaHCO3; u DCM u opranuydeckuil Cjaoil MpOMBIBaIM PacCoIOM, CYIIUJIN HaJ
Na2SO04, punbTpoBamy, KOHIEHTPUPOBAJIH, 3aTEM OYHIIAIH ITOCPEICTBOM XpoMaTorpaduu Ha
cunukarene (5-75% EtOAc/hex) ¢ monydenuem mpem-0yTun-3-prop-3-(MeTOKCUMETHI)-

azeTuuH-1-kapOokcunara (631 mr; Bbixon 98,4%).

Craaus 2: runpoxsopua 3-¢rop-3-(MeTokcumMeTri)azeruanaa. Pacteop mpem-0yTu-

3-¢pTop-3-(MeTokcumerni)azeTuanH- 1 -kapbokcunara (631 mr; 2,88 mmons) B 4 M HCl B
auokcaHe (5,76 Mi1) mepeMenBaIi NPy TEMIIEPATyPe OKPYIKAIOLIEeH Cpelbl B TEUCHUE HOUH.
PeakunoHHYI0O CMeCh KOHLEHTPUPOBAJIM C MOJNYyYeHHEM Tuapoxjopunga 3-¢pTop-3-
(meTokcumetmn)azeruanna (440 mr; Berxon 98%).

Cramus 3. 3-drop-3-(MeTokcumerin)azetuans-1-cynbponmmxyopua. B pactsop

ruapoxiopuna 3-prop-3-(merokcumernin)azerunuia (440 mr; 2,83 mmonb) u N-3Tui-N-
u3onponwiponan-2-amuHa (740 mxi; 4,24 mMmonb) B auxiopmerane (9,42 mi) mpu 0°C
nobassuin  cynbhypunguxiaopun (570 mxir;, 7,07 MMOJb) W HarpeBajid IO TeMIEPaTyphI
OKpYy’KaroIleld cpenbl W IepeMelmBaiu B TedyeHue 16 wacoB. PactBop pasbasmsnn

nonogHUTeNbHbIM KonmuecTBoM DCM u mpomseiBaimu 1 H. HCI (1x%), 3aTtem cymmnm Han
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NazSOq, ¢dunpTpoBaNN u KOHLIEHTPUPOBAJIH c MOJIy4Y€HUEM 3-¢rop-3-
(MeTokcumetmn)azeTuauH- 1 -cynpponnaxiopuna (601 mr; Bexon 97,7%).

Cramus 4. TpudTOpaneTaT N-(2-x310p-3-((3.5-numerTnn-4-okco-3.4-

JUTUAPOXUHA30IUH-6-11)aMuuo)-4-bropdennn)-3-hrop-3-(METOKCUMETHII )a3eTUINH- | -

cynbhoHamuna. 6-((3-AmuHo-2-x70p-6-Propdennn)amuno)-3,5-numerrnxuHazonuH-4(3H)-

oH (25 wmr; 0,075 mmonb), 3-pTop-3-(MeTokcumeTHI)azeTuanH- 1 -cynbdonmnxnopun (16 mr;
0,075 mmonb) u Ouc((tpudpropmerun)cyabdonmn)amun kanbius (45 mr; 0,075 mmonb) B
tonyosie (190 mxi) HarpeBamu no 100°C B TedeHue 16 4acOB B TepMETUYHOM COCYAE.
PeakinoHHYI0 CMeCh OXJIAXKIAIH 10 TEMIIEPATyPbl OKPY KAIOLIEH Cpeibl, 3aTeM (PUITBTPOBAJIH,
KOHIIEHTPUPOBAJIN U OYHINAIH MOCPEACTBOM oOpameHHo-(a3oBoi xpomatorpaduu (5-95%
MeCN/Bona, 0,1% TFA). IIpoayKT KOHLIEHTPUPOBAIH C NoJy4eHueM tpugropanerata N-(2-
xyop-3-((3,5-numeTnin-4-okco-3,4-TUruApOX THA30JINH-0- 1T )aMHHO )-4-pTopdernn)-3-pTop-
3-(MeTokcumeTun)aseTuauH-1-cynbhonamunaa (6,0 mr; Bbixon 16%). 'H SIMP (400 M,
CDCl3) & 8.82 (s, 1H), 7.60 (d, 1H), 7.53-7.49 (m, 1H), 7.18-7.14 (t, 1H), 7.11-7.08 (m, 1H),
6.69 (s, br, 1H), 5.73 (s, br, 1H), 4.16-4.02 (m, 4H), 3.73 (s, 3H), 3.65 (d, 2H), 3.43 (s, 3H),
2.95 (s, 3H); MC (XUA/L, m/z) cocrasnsier 514,1; 516,1 (M+H).
IIpumep 146

SRR
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Tpudropauerar  N-(2-xa0p-3-((3.5-nuMernn-4-okco-3.4- IMriApOXUHAZOJIUH-6-11 )-

amMuHO)-4-bropdenun)-3-umanoazeTuaut- 1 -cyaphoHaMuaa

6-((3-AmMuHO-2-x510p-6-PTOpdhenmn)amuno)-3,S-numernix unazoana-4(3H)-oH (25 mr;
0,0751 wmwmonb), 3-umaHoaszetunuH-1-cynbhonmwmxmaopun (13,6 wmr; 0,0751 mmonp) ©
ouc((Tpudropmermn)cynbhormn)amun kaapuus (45,1 mr; 0,0751 MMOIb) CyCIIEeHANPOBAIH B
tonyoJie (150 mki) B cocyne, repmerusupoain u Harpesanu pu 100°C B Teuenue 16 9acos.
PeaknoHHYI0 CMeCh OCTaBIBUTH AUl OXJIAKACHUS A0 TEMIIEPAaTypbl OKPY KarOIeH Cpensl U
KOHLIGHTPUPOBAIM TMOJA BakyyMOM. HEOUHINEHHYI0 pEeakLHOHHYI0 CMECh OUHINAIH
NocpencTBoM obparneHHo-pa3oBoil  xpomarorpadun (5-95% MeCN/H»O, 0,1% TFA).
Tpebyembie ¢pakiun oObenUHAIN U JTHOGUIM3UPOBAIN C MONydeHneM TpudTopauerara N-
(2-xyop-3-((3,5-numeTnn-4-0KkCco-3,4-TUTHIPOXUHA3OIUH-0-1T)aMUHO )-4-hTopdherrn)-3-
nuaHoaseTHauH-1-cyisponamuaa (18 mr; Bexon 50%). 'H SIMP (400 MI'u, CDCls3) § 8.67 (s,
1H), 7.61-7.58 (m, 1H), 7.15 (t, 1H), 7.12-7.09 (m, 1H), 6.63 (s, 1H), 5.69 (s, 1H), 4.27-4.18
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(m, 4H), 3.66 (s, 3H), 3.50-3.43 (m, 1H), 2.97 (s, 3H). MC (XUA/, m/z) cocrasnser 477,1;
479,1 (M+H).
IIpumep 147

r/N F o
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Tpudrtopauerar  N-(2-xuop-3-((3.5-numermn-4-okco-3.4- IMruapOX MHA30JIUH-6-1J1)-

amMuHO)-4-bropdennn)-3-MeTminazeTuant- 1 -cyapdhoHaMuna

Cragusa 1: nmonyueHue 3-MeTmia3zeTHUaMH-1-cynbdonmmxgopuna. [ 'uapoxmopun 3-

metunazeruanaa (75 mr; 0,697 mMmonp) nepemMemuBanu ¢ N-3THI-N-H30NpONHIIPOIaH-2-
amuHoM (181 mxur; 1,05 MMoOITb) ipu TEMIIepaType OKpy:KaroLiei cpensl B auxiopmerane (1743
MKJT) B TeUeHUE S MUHYT. PeakIMOHHYI0 cMech oxyiaxknaiu a0 -10°C (jien/aneToH) u o Karisim
nobasysuiu cynbdyprnauxmiopun (141 mki;, 1,74 MMonb) B BUAE KUIKOCTH Oe3 mpuMeced.
PeakunoHHYI0 CMeCh OCTaBILIN Ul HarpeBaHUsS O TEMIIEPAaTyphbl OKPY’KAaroIled cpenbl U
nepemMelmuBaiy B TeueHHe 16 gacoB. PacTBop pa30aBisuid JOMONHUTEIBHBIM KOJIHMYECTBOM
DCM u mpomeiBain 1 v HCl (1%), 3arem cymmmm Han NaxSOs, ¢unbrpoBamu u
KOHLIEHTPUPOBAIN C MOJy4YEeHUEM 3-MeTHia3zeTHaAnH-1-cynbdonmmxaopuna (118 mr; BeIxox
100%), KOTOpBIH HCTIONB30BAIN HETIOCPEACTBEHHO Ha CIIEAYIOLIeH CTaquu.

Cranus 2: TpudTopalerar N-(2-x50p-3-((3.5-mumermi-4-okco-3.4-

AUTUIPOXMHA30IUH-0-11)aMuHO)-4-pTopdennn)-3-metunasernaun-1-cyapponamuna. 6-((3-

AMHUHO-2-XxJ10p-6-hTopdeHmn)aMmuno)-3, 5 -numermnxunazonui-4(3H)-on (20 wmr;  0,0601

MMOJIb),  3-MeTwiazeTuauH-1-cyiaponmnxmopun (10,2 wmr;  0,0601  wmmomb)

ouc((tpudropmermn)cynbponmn)amun kaabuus (36,1 mr; 0,0601 MMOIB) CyCIIEHAUPOBAIH B
tonyoJie (120 mki) B cocyne, repmerusupoBanu u Harpesanu npu 100°C B Teuenue 16 4acos.
PeakunoHHYI0 CMeCh OCTaBISUTH Ui OXJIAKACHUS A0 TEMIIEPATypbl OKPY KArOIIEH Cpeasl U
KOHLIGHTPUPOBAIM TMOJA BakyyMOM. HEOUHIIEHHYI0 pEeakLHOHHYI0 CMECh OUHINAIH
NocpencTBoM  obparneHHo-pa3oBoil  xpomartorpaduu (5-95% MeCN/H»O, 0,1% TFA).
Tpebyemble ¢ppakiun oObenUHAIN U JTHOGUIH3UPOBAIN C MONydeHHeM TpudTopauerara N-
(2-xyop-3-((3,5-numeTnn-4-0kco-3,4-TUrHIPOX UHA3OIUH-0-11)aMUHO )-4-propderrn)-3-
nMaHoaseTHauH-1-cyibponamuna (9,4 mr; Beixon 33%). "H AMP (400 MI'u, CDCI5) & 8.95 (s,
1H), 7.63 (d, 1H), 7.55-7.51 (m, 1H), 7.16 (t, 1H), 7.11-7.08 (m, 1H), 6.62 (s, 1H), 5.73 (s, 1H),
4.03 (t, 2H), 3.73 (s, 3H), 3.61 (t, 2H), 2.96 (s, 3H), 2.74-2.65 (m, 1H) 1.23 (d, 3H). MC
(XUA]L, m/z) coctaBusiet 466,1, 468,1 (M+H).
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CJ'IGJ_IYIOH.II/IG COCAUHCHUSA TaKXKE IOJydalil B COOTBCTCTBHUU C ONMHCAHHBIMHU 3€CH

criocobamu.
Ne MC
XuMuueckoe
[Mpu- Crpykrypa 'H sIMP (XHAL,
HA3BAHHC
Mepa m/z)
(400 MI'u, CDCl3) &
7.97-7.92 (m, 2H),
N-(2-xmop-3-((3,5- |7.47-743 (m, 2H),
qumeTun-4-okco-  |7.34-7.28 (m, 1H) 7.15-
N E 3,4-nuruapo- 6.99 (m, 5H), 6.80 (s,
O
Nr/ &-0 XMHA30JIUH-6- 1H), 5.61 (s, 2H), 5.24
148 | ~ N N7 N 496,1;
0 H ¢ H WJT)aMUHO)-4- (s, 1H), 4.90-4.65 (m, 208 1
F lbropdermm)-6-  |1H), 4.32-4.08 (m, 1H),|
(M+H)
¢drop-3- 3.70-3.65 (m, 1H),
(Hepasnas cvech AHACTEPCOMEPOB) | sy ieno3.1.0]- [3.603.52  (m.  8H).
reKcaH-3- 347329 (m, 4H),
cynbhoHaMH T 3.02292 (m, 6H),
2.34-223 (m, 1H),
2.13-1.90 (m, 4H)
(400 MI'uy, CDCls) &
N-(2-xmop-3-((3,5-
7.93 (s, 1H), 7.46 (d,
IUMETHII-4-0KCO-
1H), 7.35-7.30 (m, 1H),
3,4-guruapo-
7.12-7.03 (m, 2H), 6.75
XHHA30THH-6-
149 /N F. o (s, 1H), 3.92-3.86 (m,| 496.,1;
r .0 HJ1)aMHHO)-4-
_N ST E 1H), 3.72-3.64 (m, 1H),| 4981
N ” N‘ K dropdenmn)-1-
0 cl drop-3 3.61-3.53 (m, 4H),| (M+H)
TOp-3-
3.35-3.27 (m, 1H), 2.98
azaburwkno[3.1.0]-
(s, 3H), 1.94-1.82 (m,
TCKCaH-3-
1H), 1.49-1.38 (m, 1H),
cynbhoHaMH
0.78-0.68 (m, 1H)
N-(2-xmop-3-((3,5- |(400 MTI'n, CDCls) &
F anvetna-4-oxco-  [8.18 (s, 1H), 7.62 (s,
150 N 466,1;
r, 3. 4-nurumapo- 2H), 6.95 (s, 1H), 6.89- 4681
\Y/
_N S XUHAROTHH-6- 6.86 (m. 1H), 6.07-6.04
H N N (M+H)
0] Cl WJT)aMHHO)-5- (m, 1H), 3.59 (s, 3H),

¢dropdenun)-

3.42-3.38 (m, 4H), 2.81
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MUPPOTHANH-] -

cynb(hoHaAMHT

(s, 3H), 1.93-1.89 (m,
4H)

(R)-N-(2-xmop-3-
((3,5-aumeTmn-4-
0KC0-3,4-muruapo-

(400 MI'h, CDCL) 6
8.70 (s, 1H), 7.70 (s,
2H), 7.06 (s, 1H), 7.01-

XHUHA30IUH-6-

151 484.1;
f/N XMHA30/MH-6- 6.90 (m, 2H), 6.16-6.07 e
\\ / N
_N N ”,SLN: WF |um)anumo)-3- (m, 2H), 5.34-5.15 (m, M)
o Cl (dropdernn)-3- 1H), 3.84-3.48 (m, 6H),
¢dropmuppoaugus- (2.82 (s, 3H), 2.36-1.85
I-cynpdonamun (m, 2H)
(R)-N-(2=xmop-3- [(400 MTIn, CDCls) &
((3,5-mumerun-4- |8.02 (s, 1H), 7.59 (s,
okco-3,4-muruapo- [2H), 7.06 (s, 1H), 6.92-
152 N XHUHA30THH-6- 6.86 (m, 1H), 6.07-6.02| 496.1;
N:‘I;\ /@\ FUT)aMHHO)-5- (m, 2H), 4.00-3.94 (m,| 498.1
- -S< /
o \:> dropdermn)-3- 1H), 3.59-3.43 (m, 7H),| (M+H)
METOKCH- 3.28 (s, 3H), 2.81 (s,
APPOAUIHH-1 - 3H), 2.15-1.92 (m, 2H)
cynb(hoHaMHT
(400 MI'u, MeOH-d4)
tpudropanerar N- |6 9.07 (s, 1H), 7.60-
(2-xmop-3-((3,5-  |7.56 (m 1H), 7.29 (d,
aumetun-4-oxco- [1H), 7.12 (t, 1H), 6.91-
3,4-nquruapo- 6.89 (m, 1H), 3.57 (s,
153 (/N F o 478.1:
N g//o XHUHA30IUH-6- 3H), 3.35-3.31 (m, 1H),
- N N"° N 480,1
o H ¢ H WJT)aMUHO)-4- 315312 (m, 1H), (M+H)
“TFA bropbermn)-2-  [2.91-2.84 (m, 1H), 2.83
azaburukio[3.1.0]- (s, 3H), 2.04-1.88 (m,
TCKCaH-2- 2H), 1.55-1.48 (m, 1H),
cynsoHaMHIA 0.69-0.65 (m, 1H),
0.39-0.34 (m, 1H)
N-(3-((3.5- (400 MI'm, CDCls) &
F
154 mumetun-4-okco-  |8.03 (s, 1H), 7.64-7.56
r/N 450,1
II/O 3,4-guruapo- (m, 2H), 6.79-6.72 (m,
_N (M+H)
o

WT)aMHUHO)-2,5-

1H), 6.66 (s, 1H), 6.18-
6.10 (m, 1H), 5.72 (s,
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audropdeHII)-
MUPPOTUAMH-] -

cynb(hoHaMH T

1H), 3.57 (s, 3H), 3.42-
3.38 (m, 4H), 2.84 (s,
3H), 1.94-1.90 (m, 4H)

TpudTopamerat N-
(2-xmop-3-((3,5-

JIUMETHII-4-0KCO-

(400 MI'm, CDCLy) &
8.72 (s, 1H), 7.59 (d,
1H), 7.50-7.46 (m, 1H),

3,4-nuruapo- 7.16-7.12 (t, 1H), 7.10-
155 r/N F 584.1;
N 1.0 XHHA30/IHH-6- 7.06 (m, 1H), 6.65 (s,
< N N~ \NQ( 586,1
0 H ¢ H E WT)aMUHO)-4- br, 1H), 5.67 (s, br, (M+H)
_l,_
*TFA dropdermn)-3-  |1H), 4.21-4.13 (m, 2H),
¢drop-3- 3.95-3.86 (m, 1H), 3.66
metunazetuausa-1- [(s, 3H), 2.96 (s, 3H),
cynsoHaMHIA 1.66-1.61 (d, 3H)
tpudropanerar N- |(400 MI'u, CDCls) &
(2-xmop-3-((3,5- 8.68 (s, 1H), 7.59 (d,
gumerun-4-okco-  [1H), 7.47-7.44 (m, 1H),
3. 4-nurumapo- 7.16-7.11 (t, 1H), 7.09-
156 r/N F P 550,1;
N .0 XHUHA30I1H-6- 7.06 (m, 1H), 6.62 (s,
g NN L Jamuto) -4 b, TH), 568 (s, br| .
O. HIT)aMHHO)-4- r, , 5. s, br,
° ara CFs (M+H)
dropdenmn)-3- 1H), 4.12-4.07 (m, 4H),
((rpudropmeroxcu)|3.82-3.78 (m, 2H), 3.66
-metun)azeruaud- (s, 3H), 2.97 (s, 3H),
I-cymponamuaa  (2.99-2.92 (m, 1H)
tpudroparerar N- [(400 MI'u, CDCls) &
(2-xmop-3-((3,5- 8.83 (s, 1H), 7.61 (d,
mumetuin-4-okco-  [1H), 7.50-7.47 (m, 1H),
3. 4-nurumapo- 7.13 (t, 1H), 7.09-7.06
157 f/N F P 478.1;
N 1.0 XUHA30IUH-6- (m, 1H), 6.59 (s, 1H),
g N NN ) )-4 5.68 (s, 1H), 3.92 ( 0.1
H H HI1)aMUHO)-4- . S, , 3. S,
° ara @ (M+H)

dropdenmn)-2-
azacupo|[3.3]-
TeITaH-2-

cynshoHaMHIA

4H), 3.69 (s, 3H), 2.96

(s, 3H), 2.15 (t, 4H),
1.87-1.80 (m, 2H)
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TpudToparerat N-
(2-xm0p-3-((5-
xJaop-3-meTun-4-

0KCO0-3,4-gurunpo-

(400 MTw, CDCLy) &
8.42 (s, 1H), 7.60-7.57
(m, 2H), 7.17 (t, 1H),

701-7.15 (m, 1H),

158 (/N F 512,1;
N "/0 XHUHA30IUH-6- 7.01-6.98 (m, 1H), 6.62

g LN 0 o s 110, 652 6. 18 M
HIT)aMHHO)-4- S, , 6. S, ,

O ¢« .TFA (M+H)
¢dropdenmn)-2- 3.92 (s, 4H), 3.65 (s,
azacoupo|[3.3]- 3H), 2.15 (t, 4H), 1.87-
renTa”-2- 1.79 (m, 2H)
cynsoHaMHIA
tpudropanerar N- |(400 MI'u, CDCls) &
(2-xnop-4-dprop-3- [8.30 (s, 1H), 7.56-7.54
((5-prop-3-meTun- |(m, 1H), 7.48-7.45 (m,
4-0xco-3,4- 1H), 7.15 (t, 1H), 7.09-

15 r/N " 2.0 7.04 (m, 1H), 6.61 ( 6.1
I JUTHUAPO- . m, > O. S,
- /S\ \3@ i 6 1H), 5.97 (s, 1H), 3.91 o8l
XHUHA30UH-6- ,d. S, , 3.

° F -TFA (M+H)
wn)amuHo)penun)- ((s, 4H), 3.64 (s, 3H),
2-azacmmupo[3.3]-  [2.15 (t, 4H), 1.87-1.79
renTa”-2- (m, 2H)
cynsoHaMHIA

(400 MI'u, CDCls) &
N-(2-xm0p-3-((3,5- |7.93 (s, 1H), 7.48-7.37
aumetua-4-okco-  [(m, 2H), 7.12-7.03 (m,
3,4-nuruapo- 2H), 6.64 (s, 1H), 5.58

160 N F. P 496.1;
~ 25 XHHA30/IUH-6- (s, 1H), 427-4.19 (m,

- N N'S:NQ\ ) )-4 1H). 4.10-4.03 (m, 2H) 4981
WJT)aMUHO)-4- ,4.10-4.03 (m, s

o} H Cl H o (M+H)
dropdenun)-3- 3.95-3.89 (m, 2H), 3.55
srokcuazeTuaun-1- [(s, 3H), 3.45-3.39 (m,
cynbhoHaAMET 2H), 2.97 (s, 3H), 1.21-

1.18 (t, 3H)
N-(2-xmop-3-((3,5- |(400 MTI'1, (CD3).SO) MC
aumetna-4-okco- 6 9.76 (s, 1H), 8.17 (s,
161 N F (m/z)
(/ 2o 3 4-quruapo- 1H), 7.37-7.26 (m, 4H),
_N ,S: COCTaB-
I \j\ _GFH |XHaz0mmH-6- 6.93-6.53 (m, 2H),
JSICT
HJ1)aMHHO)-4- 4.97-488 (m, 1H), 4.13- 5180

droppennn)-3-

4.07 (m, 2H), 3.86-3.83
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(mupropmerokcn)- |(m, 2H), 3.43 (s, 3H),| 520,0
azeTuauH-1 - 2.81 (s, 3H) (M+H)
cynb(hoHaMH T
N-(2-xmop-3-((3,5- |(400 MTI', (CD3),SO)
mametuin-4-okco- (6 9.84 (s, 1H), 8.17 (s,
3.4-nuruapo- 1H), 7.37-7.27 (m, 4H),
162 rN F o XHHA30IUH-6- 6.87-6.83 (m, 1H),| 536,1;
/ij\uj@\”,gfg\j\ . HJT)aMUHO)-4- 521-5.14 (m, 1H),| 5381
° ¢ o™ |proppermn)-3-  [4.23-4.16 (m, 2H),| (M+H)
(rpudropmerokcu)-|3.98-3.92 (m, 2H), 3.43
azeTuauH-| - (s, 3H), 2.81 (s, 3H)
cynbhoHaMET
tpudropanerar N- [(400 MI'u, CDCls) &
(2-xmop-3-((3,5-  [9.04 (s, 1H), 7.64 (d,
gumerun-4-okco-  [1H), 7.57-7.54 (m, 1H),
3 4-nurumapo- 7.18-7.14 (t, 1H), 7.11-
163 r,N F P ( ) 478.1;
0.0 XHUHA30IUH-6- 7.08 (m, 1H), 6.65 (s,
/N N N °N 480,1
0 H o 4 HJT)aMHUHO)-4- br, 1H), 5.71 (s, br,

*TFA (M+H)
droppenun)-5- 1H), 4.07 (s, 4H), 3.72
azacoupo[2.3]- (s, 3H), 2.96 (s, 3H),
reKcaH-5- 0.67 (s, 4H)
cyapdoHaMuIA

(400 MI'u, CDCls) &
tpudropamerar N- |8.09 (s, 1H), 7.52 (d,
(2-xmop-3-((3,5- 1H), 7.43-7.39 (m, 1H),
mumetun-4-okco- |7.10 (t, 1H), 7.08-7.05
3,4-auruapo- (m, 1H), 6.64 (s, 1H),
164 N F P 514.1;
f 2 0 XHHA30THH-6- 561 (s, 1H), 4.15-4.08
' N NN 4 1H), 4.05-3.98 >to]
H H o WJ1)aMUHO )-4- m, , 4.05-3. m,
o A ~ ) ) ( ) ( (M+H)

¢dropdenmn)-3-
((bropmeTorcH)-
METHIT)a3eTHANH- 1 -

cynshoHaMHIA

2H), 3.92-3.88 (m, 1H),
3.77-3.74 (m, 1H), 3.58
(s, 3H), 2.97 (s, 3H),
2.83-2.77 (m, 1H), 1.45
(d, 2H)




P®OPMYJIA H3OBPETEHUA

1. Coenunenne popmyier I
R5
N R

© Vi

6
N /S\N/R

Irz

o] R? R? R?
I

Wi ero (hapMaleBTHYECKU TpUeEMIIEMast COJIb, TJI€:

L npencrasmnsier coboit NH nnnm O,

R! mpencrasnser coboit Ci-Csankun, Ci-Ceneiirepoankun, Ci-Ceropankun, Cs-
Couuxnoanku, (C3-Cotmknoankun)CHz-, (Ci-Coanxokcun)C1-Coankun-, Arl, Ar'CHy-, hetAr!
um hetCycl;

Ar!' mpencrasnser coboil deHun, KOTOpBIA BO3MOXkHO 3amemen 1, 2, 3, 4 uam 5
3aMEeCTHUTEJSIMH, HE3aBUCUMO BbIOpaHHBIMHU U3 rajoreHa u C-Csankuna,

hetAr! npencrasnser co6oit 5-6-ueHHOE reTepoapuIbHOe KONMbLO, UMeromee 1 umu 2
aToOMa a30Ta B KOJIbLIE U KOTOPOE BO3MOKHO 3aMeLeHO 1, 2 nnu 3 3aMeCTUTENSAMU, HE3aBUCUMO
BbIOpaHHBIMU U3 ranoreHa u Ci-Csankuna,

hetCyc! mpencrasnsier coGoif  4-6-uleHHOE HACHINEHHOE MOHOLMKINYECKOE
reTePOLMKINIECKOE KOJIbLIO, HMEIOIIee aTOM KHUCIIOPOAa B KOJIBLIE,

R? npencrasnser coboit -CHjs, -CH2CH3, -CH=CH,, F, Cl, Br unu CN;

R® npencrasnser coboii F umu Cl;

R* npencrasnser coboit H unu F;

R’ npencrasnser coboit H, F umu Cl;

R® npencrasnser coboit C1-Coankun, u

R’ npencrasnser coboii C1-Coanxumn, hetCyc? unu Cs-ColiuKn0anKu,

unu RS u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHHU TIPUCOEIMHEHBI, 00Pa3yroT
HACBIIEHHYIO KOJIBLIEBYIO CHCTEMY, BbIOpaHHYIO u3 (1) 4-6-uleHHOrO0 MOHOIMKJIHYECKOTO
KOJIbI[A, BO3MOYKHO HMEIOIIEr0 BTOPOH reTepoaToOM B KOJNbIlE, KOTOpbiM siBisieTcst O, rie
yKa3aHHOE KOJIbLIO BO3MOKHO 3aMelieHo | uiu 2 3aMeCTUTE ISIMU, HE3aBUCHMO BbIOPAHHBIMHU
u3 F, -OH, -OCH3s, -OCHF,, -OCDs, -CH3, -CH,CH3, -CH2OCH3, -CH2OCHF, -CH,OCHE,,
-CH,OCF3, -OCF3, -OCH,CHs u CN, (2) 6-7-41eHHOTO KOHAEHCHPOBAHHOTO OULIMKJINIECKOTO



KOJIbI[a, BO3MOYKHO 3aMELIEHHOTO | niH 2 3aMeCTUTENsIMU, HE3aBUCUMO BhIOpaHHBIMH 13 F 1 -
CH3, (3) 6-7-41€HHOTrO MOCTHKOBOT'O KOJIbLIA U (4) 6-8-4JIeHHOTO CIUPOLMKINIECKOTO KOJbLI,
u
hetCyc> mpencraBaser co0oif  5-6-uleHHOE HACHIIEHHOE MOHOLMKIMYECKOE
reTepOoLMKINYECKOe KOJBLO, MMeromee | uiam 2 rerepoaToMa B KOJbLE, HE3aBUCHMO
BeIOpaHHbIX U3 N 1 O;
TIPU YCJIOBUH, YTO COENMHEHHE HE MPEICTABISAET COOOM:
N-(2-x10p-3-((3,5-numeTHn-4-okco-3,4-TuruapoX nHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)nupponauaun-1-cynspoHamun,
(R)-N-(2-xmop-3-((3,5-numernin-4-okco-3,4-AUruApOX MHA3OIHH-0- T JaMHHO )-4 -
dropdennn)-3-propmupponuaus-1-cynbdhonamun wiu
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapOX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)-N-3tun-N-meTrnamMuHo- 1 -cynbhoHamu.
2. Coenunenne Gpopmysl 11
RS
/N RY
g 7
\S

N
s e \N/

I
o) R2 R3 R’

I

R6

Irz

1 ero hapMaLeBTUYECKH IPHeMIeMas COlb, TeE:

L npencrasnser coboit NH mnm O,

R! npencrasnsier co6oit Ci-Ceankun umu Ci-Copropankmumn;

R? npencrasnser coboit -CHj3, -CH,CH3, -CH=CH,, F, Cl, Br unu CN;

R® npencrasnser coboii F unu Cl;

R* npencrasnser coboit H unu F;

R’ npencrasnser coboit H, F umu Cl;

R® npencrasnser coboit Ci-Coankun, u

R’ npencrasnser coboii C1-Csanxun, hetCyc? unu C3-ColiUuKn0anku,

unu RS u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHHU TIPUCOEIMHEHBI, 00pa3yroT
HACHIIIEHHYIO KOJBLEBYIO CHCTEMY, BBIOpaHHYI0 U3 (1) 4-6-4JeHHOTO MOHOLMKIIMYECKOTO
KOJIbIIA, BO3MOKHO HMEIOIIEr0 BTOPOI IeTepoaToM B KOINbIE, KOTOPBIM sBisercs O, rae

YKa3aHHOE€ KOJIbIIO BO3MOXKHO 3aMCIICHO 1 unn 2 3aMECTUTECIIAMU, HE3aBUCHUMO BbI6paHHbIMI/I



m3 F, -OH, -OCHs, -OCHF,, -OCDs, -CH3, -CHCH3, -CH20OCH3, -CH2OCHLF, -CH,OCHF,
-CH,OCF3, -OCF3, -OCH,CHs u CN, (2) 6-7-41eHHOTO KOHASHCHPOBAHHOTO OUIIUKITTIECKOTO
KOJIbI[a, BO3MOYKHO 3aMELIEHHOT0 | nin 2 3aMeCTUTENSAMH, HE3aBUCUMO BbIOpaHHBIMH U3 F 1 -
CH3, (3) 6-7-u1€HHOrO MOCTHKOBOT'O KOJIbLIA U (4) 6-8-1JIeHHOTO CHUPOLIUKINYECKOTO KOJIBbIIA;
u

hetCyc? mpencrasnsier coOoif  5-6-ulleHHOE HACHINEHHOE MOHOLMKINYECKOE
reTePOLMKINYECKOe KOJIbLO, MMeromee | wmiam 2 rerepoaToMa B KOJbLE, HE3aBUCHMO
BeIOpaHHbIX U3 N 1 O;

NIPU YCJIOBUH, YTO COENMHEHHE HE MPEICTABISET COOOM:

N-(2-x10p-3-((3,5-mumeTmn-4-okco-3,4-TUruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdermwn)mupponauaus-1-cynshpoHaMun,

(R)-N-(2-xmop-3-((3,5-numerni-4-okco-3,4-AUruApOX MHA3OJIHH-0- U1 )aMHHO )-4 -
dropdennn)-3-propmupponuans-1-cynbhonamun wu

N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TuruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)-N-3tun-N-mMeTunaMuHo- 1 -CyaphoHaMu .

3. Coenunenne ¢opmyosi 111

R5

o) R2 R3 R’
I

WK ero (papMaleBTHYECKH MPUeMIIEMasi COJIb, TIE:

L npencrasnsier coboit NH mnm O,

R! mpencrasnser coboit Ci-Ceanxun, Ci-Ceneiirepoankun, Ci-Ceropankun, Cs-
Conuxnoanku, (Cs-Cotmknoankun)CHz-, (Ci-Coanxokcn)C1-Coankun-, Arl, Ar'CH,-, hetAr!
umu hetCycl;

Ar!' mpencrasnser coboil deHun, KOTOpbIA BO3MOXkHO 3amemed 1, 2, 3, 4 uau 5
3aMeCTUTEJISIMU, HE3aBUCHMO BbIOpaHHBIMU U3 TajioreHa u C1-Csankuna,

hetAr! npencrasnser coboii 5-6-ueHHOE reTepoapuIbHOe KOMbLO, UMeromee 1 umm 2
aToOMa a30Ta B KOJIBLIE U KOTOPOE BO3MOKHO 3aMeleHO 1, 2 ninu 3 3aMeCTUTENS MU, HE3aBUCHUMO

BeIOpaHHBIMU 13 ranoreHa u Ci-Csankuna,



hetCyc! mpencraBaser coGoif  4-6-ulleHHOE HACHIEHHOE MOHOLMKIMYECKOE
reTepPOLMKJINYECKOe KOJbLIO, UMEIOLIee aTOM KHUCIIOPOAa B KOJIbLIE,

R? npeacrasnser coboit -CH,CHs, -CH=CH,, F, Cl, Br unu CN;

R? npencrasnser coboii F unu Cl;

R* npencrasnser coboit H umu F,

R’ npencrasnser coboii H, F umu CI;

R® npencrasnser coboit C1-Coankum, u

R’ npencrasnser coboii C1-Coanxumn, hetCyc? unu C3-ColIUKNI0amKu,

umu RS u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHHU TIPHUCOEIMHEHBI, 00pa3yloT
HACBILIEHHYIO KOJIBIIEBYIO CHUCTeMy, BbIOpaHHYIO u3 (1) 4-6-4leHHOr0 MOHOLIMKJIMYECKOTO
KOJIbIId, BO3MOJKHO HMMEIOIIEr0 BTOPOW eTepoaToOM B KOJbLE, KOTOpbIM siBisiercsi O, rae
yKa3aHHOE KOJIbLIO BO3MOXKHO 3aMeleHO | uin 2 3aMeCTUTENISIMH, HE3aBHCUMO BbIOPAHHBIMU
u3 F, -OH, -OCHs, -OCHF,, -OCDs, -CH3, -CHCH3, -CH2OCH3, -CH2OCHF, -CH,OCHEF,,
-CH,OCF3, -OCF3, -OCH>CHs u CN, (2) 6-7-41eHHOTO KOHASHCHPOBAHHOTO OUIIUKITHIECKOTO
KOJIbI[a, BO3MOYKHO 3aMELIEHHOTO | WiH 2 3aMeCTUTENSIMH, HE3aBUCUMO BhIOpaHHBIMH 13 F 1 -
CH3, (3) 6-7-41€HHOr0 MOCTHKOBOTO KOJIbIIA U (4) 6-8-4JIEHHOTO CHIUPOLUKINIECKOTO KOJIbIIA;
u

hetCyc® mpencraBaser co0oif  5-6-uleHHOE HACHIEHHOE MOHOLMKIMYECKOE
reTepOLKINYECKOe KOJbLO, uMeromee | wminm 2 rerepoatoMa B KOJbLE, HE3aBUCHMO
BbIOpaHHbIX 13 N 1 O.

4. Coenunenue Gopmyinsl [V

RS

N R4

o] R2 R3 R’
v
Wi ero hapMaleBTHUECKU TIpUeMIieMast COJib, TJIe:
L npencrasnsier coboit NH nnm O,
R! mpencrasnser coboit Ci-Ceankui, Ci-Ceneiirepoankun, Ci-Ceropankun, Cs-
Ceuuxnoanku, (Cs-Cotmknoankun)CHz-, (Ci-Coankokcun)C1-Coankun-, Ar!, Ar'CH,-, hetAr!

um hetCycl;



Ar!' mpencrasnsier coGoil deHun, KOTOpBIA BO3MOXkHO 3amemen 1, 2, 3, 4 uom 5
3aMEeCTHTEJSIMH, HE3aBUCUMO BbIOpaHHBIMU U3 rajioreHa u C1-Csankuna,

hetAr! npencrasnser coboit 5-6-ueHHOE reTepoapuIbHOe KOMbLO, UMeromee 1 umm 2
aTOMa a30Ta B KOJIbLE U KOTOPOE BO3MOXKHO 3aMeLIEHO 1, 2 nin 3 3aMEeCTUTEIIIMU, HE3aBUCUMO
BbIOpaHHBIMU U3 rajoreHa u C-Csankuna,

hetCyc! mnpencrasnster coGoif  4-6-uleHHOE HACHINEHHOE MOHOLMKINYECKOE
reTePOLMKINYECKOe KOJIBLIO, HMEIOIIee aTOM KHUCIIOPOAa B KOJIbLIE,

R? npencrasnser coboit -CHj3, -CH,CH3, -CH=CH,, F, Cl, Br unu CN;

R® npencrasnser coboii F unu Cl;

R* npencrasnser coboit H unu F;

R’ npencrasnser coboit H, F umu Cl;

R® npencrasnser coboit Ci-Coankum, u

R’ npencrasnser coboii C1-Csankumn, hetCyc? unu Cs-ColiuKn0aaku,

unu RS u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHHU TIPUCOEIMHEHBI, 0OPa3yrOT
HACBILIEHHYIO KOJBLIEBYIO CHUCTEMy, BbIOpaHHYIO U3 (1) 4-6-4leHHOr0 MOHOLMKIMYECKOTO
KOJIbIId, BO3MOJKHO HMMEIOIIEro BTOPOH TeTepoaTOM B KOJbLE, KOTOpbIM siBisiercss O, rae
yKa3aHHOE KOJIBIIO BO3MOXKHO 3aMelIeHO | Win 2 3aMeCTUTENSIMU, He3aBUCHMO BBIOPAHHBIMU
u3 F, -OH, -OCH3s, -OCHF,, -OCDs, -CH3, -CHCH3, -CH2OCH3, -CH2OCHF, -CH,OCHE,,
-CH,OCF3, -OCF3, -OCH2CHs u CN, (2) 6-7-41eHHOTO KOHAEHCHPOBAHHOTO OULIMKJINIECKOTO
KOJIbI1a, BO3MOYKHO 3aMELIEHHOTrO | MiH 2 3aMeCTUTEIISIMH, He3aBUCHMO BbIOpaHHbIMU 13 F 1 -
CH3, (3) 6-7-41€HHOTO MOCTHKOBOTO KOJIbLIA U (4) 6-8-4JIEHHOTO CTUPOLIMKINYECKOTO KOJIbIIA;
u

hetCyc? mpencraBnser co0oif  5-6-uleHHOE HACHIEHHOE MOHOLMKJIMYECKOE
reTepPOLMKINYECKOe KOJbLO, HUMeroliee | win 2 rerepoatomMa B KOJblLE, HE3aBUCHMO
BeIOpaHHBIX U3 N 1 O;

rie, xorna R! mpencrasmsier coboit merun, L mpexncrasaser coboii NH, R?
npeacrasnaser coboit Cl, R* mpencrasnser coboii F, R’ npexncrasmsier coboit H, u R®
npencrasisier coboii Metun, u R’ npencrapnsier coboii stun, umu RS u R7 BmecTe ¢ atomMom
a30Ta, K KOTOPOMY OHHU MPUCOETUHEHbI, 00pa3yIOT MUPPOSHUANHII WK 3 -(PTOPIUPPOTUAUHII,
torga R? npencrasnsier coboii -CH2CH3, -CH=CHo, F, Cl, Br unu CN.

5. Coepunenue no modomy u3 . 1-4 wim ero ¢papManeBTHUECKH IPUEMIIEMasi COJIb,
rne R! npencrasnsier coboii Ci-Ceankmun.

6. CoenuHeHue 1Mo M. 5 uau ero (apMaleBTUYECKU INpuemieMast cojb, rae R!

NpeACTaBysieT COOOH METHII.



7. CoenuneHnue no Jodomy u3 . 1-4 wim ero ¢papmareBTHUECKH MpUemMiieMast CoJlb,
rae R! npencrasnser coboii Ci-Cosdropanku.

8. CoenuHenue 1o M. 7 uau ero (apMaleBTUHYECKH IpuemieMasi cojb, rae R!
npezacTassier codoi GTopMeTHI.

9. Coepunenue o jro0omy u3 mi. 1-8 wim ero ¢papMaueBTHUECKH MpUeMiIeMasi COJib,
rne R? npencrasnsier coboii F umu Cl.

10. Coenqunenue o arodoMy u3 mr. 1-9 wnu ero gpapManeBTUYECKH pueMyieMast CoJb,
rae:

R® npencrasnser coboit Ci1-Coankum, u

R’ npencrasnser coboii C1-Csankun, hetCyc? unu C3-ColUKI0aIKmIIL.

11. Coequnenue mo qrodoMy u3 mm. 1-9 wnu ero gpapmaneBTUYECKH puemMyieMast CoJb,
rne R® u R7 BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHHU TTPHCOEIMHEHBI, 00Pa3yrOT HACHIIEHHYO
KOJIBLIEBYIO CHCTE€MY, BbIOpaHHY0 u3 (1) 4-6-4IeHHOrO MOHOLMKIMYECKOrO KOJbLA,
BO3MOYKHO MMEIOIIEr0 BTOPOH IeTepoaToM B KOJIbLE, KOTOPbIM siBiisieTcst O, Tlie yKa3aHHOE
KOJIBIIO BO3MOJKHO 3aMelieHo | wim 2 3aMecTuTeNsIMU, He3aBrucuMO BbiOpanHbiMU U3 F, -OH,
-OCHs;, -OCHF,, -OCDs, -CH3, -CH2CH3, -CH2OCH3, -CH,OCH,F, -CH>OCHF,, -CH>OCEF3,
-OCF3, -OCH2CH3 u CN, (2) 6-7-41eHHOTO KOHIAEHCHPOBAHHOTO OWIIMKJINYECKOrO KOJIbLIA,
BO3MOXKHO 3aMELIeHHOro | nim 2 3aMecTUTe I sIMU, He3aBucumo BeiOpanHbiMu U3 F 1 -CH3, (3)
6-7-4JIEHHOTO MOCTUKOBOTO KOJIbLIA U (4) 6-8-4JIeHHOTO CIIUPOLUKJINYECKOTO KOJIbIIA.

12. Coenunenve no n. 11 umu ero gapmanesTiuecku npuemnemas conb, rae R® u R’
BMECTE C aTOMOM a30Ta, K KOTOPOMY OHH IPUCOEAMHEHBI, 00pa3ylT HaChIEHHOEe 4-6-
YJIEHHOE MOHOILIMKJIMYECKOE KOJIbI[O, BO3MOXKHO HMEIOLIee BTOPOIH reTepoaTroM B KOJBIIE,
KOTOpBIM siBjisieTcst O, TIe yKa3aHHOE KOJIBIIO BO3MOKHO 3aMelIeHO | Miin 2 3aMeCTUTEISIMH,
He3aBucuMo BeiOpanHbiMu U3 F, -OH, -OCH3, -OCHF», -OCDs, -CHs, -CH2CH3, -CH2OCH3,
-CH,OCH,F, -CH,OCHF,, -CH,OCF;3, -OCF3, -OCH2CH3 u CN.

13. Coenunenne mo 1. 11 unu ero papMarieBTHIECKH puemiemMas coib, rae R® u R’
BMECTE C aTOMOM a30Ta, K KOTOPOMY OHM NPUCOCIUHEHBbI, OOpa3yIOT HACBILIEHHOE 4-0-
YJIEHHOE MOHOLIMKIIMYECKOE KOJIBLIO, BO3MOKHO 3aMerieHHoe F.

14. Coenunenue no modomy u3 . 1-13 wim ero papmalieBTHUECKH IPUEMIIEMasi COJb,
rae L npexncrasisier coboii O.

15. Coenunenue no modomy u3 . 1-13 wim ero papmaLieBTHUECKH IPUEMIIEMasi COJb,
rae L npencrasnsier coboit NH.

16. Coenunenue 1o 11. 1, BEIOpaHHOE U3:



(R)-N-(2-xmop-3-((3,5-numerni-4-okco-3,4-AUruApOX MHA3OIMH-0- UIT)aMHHO )-4 -
dTopdennn)-3-meTokcunuppoIuanH- 1 -cyappoHamuna,
N-(2-x10p-3-((3,5-numeTnn-4-okco-3,4-TUruapoX nHa30JIMH-6-1JT)aMHHO )-4-
dropdernn)-(N-3tun-N-metun)-cyabpamuna;
N-(2-xn0p-3-((5-xn0p-3-meTun-4-okco-3,4-AUruapOXNHA30JIUH-0- 11 )JaMUHO )-4-
dropdenmn)-(N,N-numernn)-cyabpamuna;
N-(2-xn0p-4-¢prop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUruAPOX MHAZOIHH-0-
win)amuHo )penun )-(N-3Tun-N-MeTun)-cyabhamMua;
(R)-N-(2-x5op-4-prop-3-((5-pTop-3-MeTun-4-okco-3,4- AUru AP OX MHAZOJIHH-6-
WJT)aMHHO )(hE€HWI )-3-METOKCUITUPPOIUANH- | -CcynbhoHamMu A,
(R)-N-(2-xy0op-4-¢rop-3-((5-xmop-3-meTnin-4-okco-3,4-TUruapox HHA30JTUH-6-
WJT)aMHHO )(hE€HMUI )-3-METOKCHITUPPOIUANH- | -cynbhoHamMH A,
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnn-4-okco-3,4-AUruAPOX MHA3OIUH-0-
WJT)aMHHO )€ HIIT )-ITUPPONTUANH- | -CynbpoHamMua,
(R)-N-(3-((5-6pom-3-meTni-4-0kco-3,4-AUruAPOX MHA3OIUH-0-HIT)aMHUHO ) -2-XJI0p-4-
dTopdennn)-3-meTokcunuppoIuanH- 1 -cyappoHamuna,
N-(2-x10p-3-((5-x70p-3-MeTHI-4-0KCO-3,4-TUTUAPOX NHAOINH-6-1JT)aMHHO )-4-
dropdennn)-2-azabunukino[2.1.1]rekcan-2-cyapponamuna,;
(R)-N-(2-xm0p-3-((3,5-numermn-4-okco-3,4-TUru AP OX UHA3OJTHMH-6-HJT)OKCH )-4 -
¢dropdennn)-3-MeTOKCUNHPPOTHIUH- | -Cy b OHAMIAA;
N-(3-((5-6pom-3-meTHin-4-0kco-3,4-TUruapOXUHAZOIUH-0-UJT)aMUHO)-2-X JIOp-4-
bropdennn)-nmupponuaun-1-cynbponamuma,
N-(2-x10p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHAZOIHMH-6-1JT)aMHHO )-4-
dropdennn)-nupponuaus-1-cyappoHamuna,;
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUruAPOX MHA3OIUH-0-
W1)aMuHO )peHmn)-2-a3adumkino[ 2. 1.1 rekcan-2-cynbhoHamuna,
(R)-N-(2-xyop-4-rop-3-((5-pTop-3-MeTnn-4-okco-3,4- AUru AP OX MHAZOJIHH-6-
W1)aMuHO )heHmn)-3-propnupponuaus- 1 -cynspoHamMuaa;
1uc-N-(2-xyop-4-¢prop-3-((5-pTop-3-MeTn-4-okco-3,4- AUr U AP OX MHAZOJIHH-06-
W1)aMuHO )peHnn )-3-pTop-4-MeToKCUnppouanH-1 -cyapponammna,;
rc-N-(3-((5-0pom-3-meTni-4-okco-3,4-IuruApOX NHA30JIMH-0- 11 )aMHHO )-2-X JTOp-4-
dropdennn)-3-pTop-4-meTokCHITUPPONUANH- 1 -cynbhoHAMHTA,
N-(2-x10p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHAOINH-6-NJT)aMHHO )-4-

dropdennn)-3-azadbunukio[3.1.0]rexcan-3-cyapponamuna,;



ruc-N-(2-xyop-3-((5-xnop-3-mMeTun-4-okco-3,4- AT APOX MHA3OJINH-0- T )aMUHO )-4 -
dropdennn)-3-prop-4-meTokcunupponuans- 1 -cynbponamuna,
(R)-N-(2-xm0p-3-((5-xn10p-3-MeTui-4-0kco-3,4- AT APOX MHA3OJIUH-0- U1 )aMUHO )-4-
dropdenmn)-3-proprnupponunut-1-cynbdhoHamuna,
(R)-N-(2-xnop-4-rop-3-((5-¢pTop-3-meTnn-4-okco-3,4- AUrHAPOXMHAZOIHH-0-
win)okcu)peHmn )-3-propnupponuans-1-cyapponamuna,;
1uc-N-(2-xsop-4-¢prop-3-((5-pTop-3-MeTrn-4-0kco-3,4- AMr U AP OX MHAZOJIHH-6-
wi1)aMuHO )henmn)-3,4-nudropnupponuans- 1 -cyaspoHamuaa,;
uc-N-(2-xy0p-3-((5-xs10p-3-MeTnin-4-0kco-3,4- AUTUAPOX MHAZOJIUH-0- M) aMUHO ) -4 -
dbropdenmn)-3,4-nudproprmpponunus- 1-cyapponamuna,
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUru APOX MHA3OIHH-0-
wi1)aMuHO )peHmn)-3,3-nud ropnupponuans- 1 -cyasponamua,;
(R)-N-(3-((5-6pom-3-meTni-4-okco-3,4-AUruAPOX MHA3OIUH-0-HIT)aMUHO))-2-XJI0p-4-
dropdennn)-3-proprupponunut-1-cyappoHamMuna,;
N-(2-x10p-3-((5-x70p-3-MeTHI-4-0KCO-3,4-TUTUAPOX NHAOIMH-6-1JT)aMHHO )-4-
dropdennn)-3,3-nudproprupponunus- 1-cyapponamuna,
(R)-N-(2-xy0p-4-¢prop-3-((5-pTop-3-MeTmn-4-0kco-3,4- AUru AP OX MHAZOJIHH-6-
W1)aMuHO )peHmn )-3-(aud TopMeToKCH ) IUPpONUaNH- 1 -CyabpoHamuna,;
(S)-N-(2-xnop-4-prop-3-((5-¢prop-3-merun-4-okco-3,4-AUruAPOX NHA3OIUH-0-
w1)aMuHO )henun )-3-propnupponuaus- 1 -cyasponamuna,;
(S)-N-(2-xmop-3-((5-xa0p-3-meTuin-4-okco-3,4-TUru AP OX UHA30JIUH-6-UJT)AMUHO )-4-
bropdennn)-3-proprmupponunut-1-cyabpoHamuna,;
(R)-N-(2-xm0p-3-((5-x510p-3-MeTUI-4-0KCO-3,4- AUTUAPOXTHAZOJIUH-0-HJT)aMUHO )-4 -
dbropdennn)-3-(nudropmerokcu)nupponuaun- 1 -cyibponamuna,
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUruAPOX MHA3OIUH-0-
w1)aMuHO )penmn)-3-a3adurmkino[3.1.0]rekcan-3-cynbhoHamuna,
N-(2-xn0p-3-((5-x10p-3-MeTHn-4-0KCO-3,4-TUTHIPOXUHAZOINH-0-1IT)aMUHO)-4, 5-
mudropdenmn)nupponuans-1-cyapponamuna,;
(R)-N-(2-xm0p-3-((5-x110p-3-MeTHI-4-0KCO-3,4- AUTUAPOX MHAZOJIUH-O- T )aMUHO))-4, 5 -
mudropdennn)-3-meTokcunmUppoNuaAnH-1-cynbhoHamua,
(R)-N-(2-xmop-3-((5-x10p-3-MeTuin-4-0kco-3,4-AUruAPOX MHAZOJIUH-0- T )aMUHO )4, 5 -
mudropdennn)-3-proprupponunus-1-cynbhonamuna;
(R)-N-(3-((5-xnop-3-metmi-4-okco-3,4-TUruAPOX UHA3OJMH-6-1JT1)aMHHO)-2,4, 5-

TpudroppheHm)-3-MeTOKCUIUPPONUANH- 1 -cynbdhoHaMH A,



(R)-N-(2-xmop-3-((3,5-numernin-4-okco-3,4-AUruipOX MHA30JINH-0- 11 )aMUHO ) -4, 5-
mudropdenmn)-3-propnupponunus-1-cynshonamuna;
(R)-N-(3-((5-xn0p-3-MeTun-4-0kco-3,4-TurugpoX nHa30JIMH-6-1J1)aMHHO)-2,4,5-
tpudTopdenmn)-3-propnupponunun-1-cyaphonamuna,
(R)-N-(2-xm0p-3-((5-xnop-3-MeTmn-4-0kco-3,4- AUTUIpOXMHA30JHMH-0- 1T )OKCH )-4 -
dTopdenmn)-3-meTokcunupponuanH- 1 -cyappoHamuna,
(R)-N-(2-x50p-3-((5-x110p-3-MeTHI-4-0KCO-3 ,4- TUTUIPOXMHA3OJIMH-O- W1 )OKCH )-4 -
bropdennn)-3-proprmupponunut-1-cyabpoHamuna,;
N-(2-xn0p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOXUHAOIUH-6-UJT ) OKCH )-4 -
dropdenrnn)mupponunus-1-cynbhoHamMuna;
N-(2-xn0p-4,5-mudTop-3-((5-prop-3-mernn-4-okco-3,4-TUruapOX UHA3OJIUH-6-
WJT)aMHHO ) €HUIT )TUPPONUANH- | -CyIbpoHaMI A,
N-(2-xn0p-4,5-mudTop-3-((5-prop-3-mernn-4-okco-3,4-TUruapOX UHA3OJIUH-6-
w1)aMuHO )peHnn)-2-a3adurmkio[ 2. 1.1 rekcan-2-cynbhoHamuna,
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-(pTopmerni)-4-okco-3,4-TUrHIPOX HTHAZOIUH-O-
WJT)aMHHO ) €HUIT ) TUPPONUANH- | -CyIbpoHaMHa,
N-(3-((5-xnmop-3-meTnin-4-okco-3,4-AUruApOXNHA30IUH-0- 11 )aMUHO)-2 .4, 5-
tpudroppenmn)mupponuans- 1 -cyapponamuna,
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnn-4-okco-3,4-AUruAPOX MHA3OIUH-0-
WIT)OKCH)(peH T )Tupponuans- 1 -cyapdonamuna,
N-(2-xnop-4,5-mudrop-3-((5-¢pTop-3-mernin-4-okco-3,4-AUrHAPOX UHAZOIUH-0-
wi)dennn )-(N-3tun-N-metun)-cynbhamuna;
(R)-N-(2-x50p-4,5-nudrop-3-((5-pTop-3-meTnn-4-okco-3,4-TUruapOX MHA3OJTHUH-6-
wi)aMuHo )heHun )-3-GropnupponuauH- 1 -cyappoHamuna,;
(R)-N-(2-xyop-4,5-nudrop-3-((5-pTop-3-meTnn-4-okco-3,4-TUruApOX MHA3OJTHH-6-
WJT)aMHHO )(hE€HWIT )-3-METOKCUITUPPOIUANH- | -cynbhoHaMHIa,
(R)-N-(2-xyop-4-rop-3-((5-pTop-3-MeTnn-4-okco-3,4- AUru AP OX MHAZOJIHH-6-
WUT)OKCH)(PEHIIT )-3-METOKCUTTUPPOIHINH- | -Cy Tb(OHaAMUAA;
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnn-4-okco-3,4-AUruAPOXMHA3OIUH-0-
win)okcn)penrmn )-2-a3adbunnkio| 2. 1.1]rekcan-2-cyappoHamuna,;
N-(2-xn0p-3-((5-unano-3-meTun-4-okco-3,4-TMruapox UHaA30JINH-6-1JT1)aMHUHO )-4-
dropdernn)nupponunus-1-cynbhonamMuna;
N-(2-xn0p-4-¢pTop-3-((3-MeTnn-4-0kco-5-BUHNI-3,4-TUTHAPOX UHA3OIHH-0-

WT)aMUHO ) eHU ) TUPPOTHINH- | -CyTb(hOHAMU A,
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N-(2-x10p-3-((5-3TH1-3-MeTUNI-4-0KCO-3,4-TUTUAPOX NHAZOIHMH-6-1JT)aMHHO )-4-
dropdenmn)nupponunus-1-cynbhoHamMuna;
(R)-N-(2-xm0p-3-((5-xn10p-3-MeTui-4-0kco-3,4- AT APOX MHA3OJIUH-0- U1 )aMUHO )-4-
dropdennn)-3-(merokcu-d3 )mupponuans-1-cynbponamuna,
(R)-N-(2-xnop-4-dprop-3-((5-prop-3-meTun-4-okco-3,4-Turuagpox uHa30JIHMH-6-
win)amMuHO )henun )-3-(MeTokcu-d3 )nupponunus- 1 -cynbhoHamuaa;
(R)-N-(2-xmop-3-((3,5-numernn-4-okco-3,4-TUrHAPOX UHAZOJTMH-0-UJT )AMUHO )-4 -
dropdenmn)-3-(merokcu-d3 )nmupponuans-1-cynbpoHamuna,
(R)-N-(5-x50p-3-((5-x10p-3-MeTHi-4-0KCO-3,4- TUTUIPOXMHA3OJMH-0- 1T )aMHHO )-2-
dropdenmn)-3-propmupponunus-1-cynbhonamuna,
(R)-N-(2-x50p-3-((3,5-numetun-4-okco-3,4-TUru AP OX UHAZOJTMH-0-HJT )OKCH )-4 -
dropdennn)-3-(nudropmerokcu)mupponuaus- 1 -cyippoHamuna,
(R)-N-(5-xyop-2-¢rop-3-((5-pTop-3-MeTrn-4-0kco-3,4- AUru AP OX MHAZOJIHH-6-
w1)aMuHO )peHmn)-3-propnupponuaun- 1 -cynshoHamMuaa;
1uc-N-(2-xjop-3-((5-xnop-3-MeTi-4-0kco-3,4- AUTUAPOX MHA3OJIIH-0- 1T )OKCH ) -4 -
dropdennn)-3,4-mudropmupponuaus- 1 -cynsponamuna,;
(R)-N-(2-xy10p-3-((5-x110p-3-MeTHI-4-0KCO-3 ,4- AUTUIPOXHHA3OJIMH-O-MIT)OKCH )-4 -
dropdennn)-3-(audropmerokcu)nupponuaus- 1 -cynpponamuna,
N-(2-xn0p-3-((5-x50p-3-MeTnin-4-okco-3,4-TUruAPOXHHA3OINH-0-1I1)OKCH )-4 -
dropdenun)-3,3-gudpropnupponunus- 1 -cyapdhonamuna,
(R)-N-(2-xnop-4-dprop-3-((5-prop-3-merun-4-okco-3,4-Turuapox uHa30JIHH-6-
W1)aMuHO )heHU )-3 -3 THIMUPPOTHIUH- | -CyIb(poHAMU A,
N-(2-xnop-4-¢prop-3-((5-¢prop-3-meTnin-4-okco-3,4-TuruapoxX iHa30JIUH-0-
win)okcu)penmn)-3,3-qudropnupponuant- 1-cynsponamuna,
uc-N-(2-xyop-4-¢prop-3-((5-pTop-3-MeTrn-4-okco-3,4- AMr U AP OX MHAZOJIHH-6-
win)okcn)penmn)-3,4-mudropnupponuant-1-cynsponamuna,
N-(2-xnop-4-dprop-3-((5-¢prop-3-meTnin-4-okco-3,4-TuruapoX nHa30JIUH-0-
win)okcu)penmn)-3-azadbunmkio[3. 1.0]rekcan-3-cynbhonamuna;
(R)-N-(2-xy0op-4-rop-3-((5-pTop-3-MeTrn-4-okco-3,4- AUr U AP OX MHAZOJIHH-06-
win)okcn)peHmn )-3-( A TOPMETOKCH ) TUPPOTHINH- 1 -cynbhoHaMUAA;
N-(2-x50p-3-((5-x510p-3 -MeTHIT-4-0KCO-3,4-TUTUAPOXTHA3 O H-O-FJT)OKCH )-4-
dropdennn)-2-azadurukio|2.1.1]rekcan-2-cyappoHamMuma,
6-(2-x510p-3-{ [>THI(MeTIIT)CYIbhaMOII |aMUHO } -6-pTOopdeHokcn)-3, 5S-numeTni-3,4-

JUTHIPOXUHA30IUH-4-0Ha;
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N-(2-x10p-3-((3,5-numeTnn-4-okco-3,4-TMruapOX UHA30JINH-6-1JT ) OKCH )-4 -
dropdenmn)nupponunus-1-cynbhoHamMuna;
(R)-N-(2-xmop-3-((3,5-numernin-4-okco-3,4-AUruipOX MHA30IUH-0- 11 )OKCH )-4-
dropdenn)-3-propnupponunun-1-cynbponamuna,
N-(2-xn0p-3-((3,5-numeTnn-4-okco-3,4-TUruAPOX UHA3OJIMH-6-1JT)aMUHO )-4-
dropdenmn)-(N,N-numernn)-cyabpamuna;
N-(2-x10p-3-((3,5-numeTmn-4-okco-3,4-TuruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dbropdpenmn)-(N-metun-N-(terparunpodypan-3-ui))-cyibhamMuma,
N-(2-x10p-3-((3,5-mumeTmn-4-okco-3,4-TUruapoX U HA30JIMH-6-1JT)aMHHO )-4-
dropdenmn)-(N-uxaonponun-N-MeTui)-cynbhamMuna;
N-(2-x10p-3-((3,5-mumeTmn-4-okco-3,4-TUruagpOX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)-(N-uuknodyTin-N-metun)-cyabhamuna;
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dTopdennn)-4-merokcununepuaut- 1 -cynspoHamMuaa;
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TuruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)-3-(Tpudropmerin)nupponuans-1-cyasponamuaa,;
N-(2-x10p-3-((3,5-numeTnn-4-okco-3,4-TUruapoX nHa30JIMH-6-1JT)aMHHO )-4-
dropdennn)-4-rugpokcununepuans- 1 -cyapponammuna,;
(Tpanc)-N-(2-xn0p-3-((3,5-numeTnn-4-okco-3,4-TUrHIPOX UHA30IUH-6-1JT)aMUHO )-4-
dropdenun)-3-prop-4-MeTOKCUNHPPOTHINH- | -CynbhOHAMINA,
N-(2-xn0p-3-((3,5-numeTnn-4-okco-3,4-IUruAPOX UHA3OJIMH-6-1JT)aMUHO )-4-
bropdenun)mopdoaun-4-cynbhoHamuma,
N-(2-x10p-3-((3,5-numeTHn-4-okco-3,4-TuruapoX uHa30JIMH-6-1JT)aMHHO )-4-
dropdennn)-(N-uzonponuin-N-metnn)-cyibhaMuaa;
N-(2-x10p-3-((3,5-numeTmn-4-okco-3,4-TuruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)-2-azabunmkio[2.2.1]rentan-2-cynbhoHaMUAA;
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)-S-azacnupo|2.4|renras-5-cynbhoHamMuaa;
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnn-4-okco-3,4-AUruAPOXMHA3OIUH-0-
wi)amuHo )henmn )-(N,N-mumeTun)-cynbhamuna;
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TuruapoxX UHa30JIMH-6-1JT)aMHHO )-4-
¢dropdennn)nmunepunus-1-cynphonamuna,
(Tpanc)-N-(2-xn0p-3-((3,5-numeTnn-4-okco-3,4-TUrHIPOX UHAZOINH-6-1JT)aMUHO )-4-

dropdennn)-3,4-nudproprupponunus- 1-cyapponamuna,
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(S)-N-(2-xmop-3-((3,5-numeTn-4-okco-3,4- AU U POXMHAZ0INH-0-1JT)aMUHO )-4-
dropdenmn)-3-proprupponunun-1-cyaspoHamMuna,;
N-(2-x10p-3-((3,5-numeTnn-4-okco-3,4-TUruapoX nHa30JIMH-6-1JT)aMHHO )-4-
dropdenn)-2-a3adunnkiol2.1.1]rexcan-2-cynbpoHamunaa;
N-(2-xn0p-3-((3,5-numeTnn-4-okco-3,4-TUruAPOX UHA3OJIMH-6-1JT)aMUHO )-4-
dropdenmn)-(N-uzonponuin-N-metun)-cynbhaMuaa;
N-(2-x10p-3-((3,5-numeTmn-4-okco-3,4-TuruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)-(N-uzonponui-N-metnn)-cynbhaMuaa;
(umc)-N-(2-xm0p-3-((3,5-numernn-4-okco-3,4-TUruaAp OX UHA3OJIMH-6-MIT)aMHIHO )-4 -
dbropdennn)-3,4-nuproprmpponunus- 1-cyipponamuna,
N-(2-x10p-3-((3,5-mumeTmn-4-okco-3,4-TUruagpOX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)-(N-uzonponui-N-meTnn)-cyibhaMuaa;
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)-3-azabunnkino[3.1.0]rexcan-3-cyapponamuna,;
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TuruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)-3,3-nudproprupponunus- 1-cyapponamuna,
N-(2-x10p-3-((5-x70p-3-MeTHI-4-0KCO-3,4-TUTUAPOX NHAOINH-6-1JT)aMHHO )-4-
dropdennn)-3-a3Tunnupponuaut-1-cynbhonamuna,
uc-N-(2-xyop-3-((3,5-numermn-4-okco-3,4-TUruAPOX UHA3OJIMH-6-1JT)aMHUHO )-4, 5-
mudropdennn)-3,4-nupropnupponuans-1-cyabpoHamuna,;
N-(2-xn0p-3-((3,5-numeTnn-4-okco-3,4-TUruAPOX UHA3OJIMH-6-UJT)aMUHO )-4, 5-
audTopdeHuT)nuppoauanH-1-cynbponamuma,
N-(2-x10p-3-((3,5-numeTHn-4-okco-3,4-TuruapOX UHA30JIMH-6-1JT)aMUHO )-4, 5-
mudropdennn)-(N-stun-N-metun)-cynbhamuia,;
N-(2-x10p-3-((3,5-numeTmn-4-0kco-3,4-TUruapOX UHA30JIMH-6-1JT)aMUHO )-4, 5-
mudropdenmn)-(N,N-gumerin)-cynbhamuna,;
(R)-N-(2-xm0p-3-((3,5-numerni-4-okco-3,4-AUruApOX MHA3OJIHH-0- U1 )aMHHO )4, 5 -
mudropdennn)-3-MeToKkCHITUPPONTUANH- 1 -cynbhoHaMH A,
rrc-N-(2-xmop-3-((3,5-numeTnin-4-okco-3,4-AUruAPOX MHA3OJIHH-0- T ) aMHHO))-4, 5 -
mudropdennn)-3-prop-4-meTokcHnUppoOIHIUH- 1 -cyIppoHaMua,;
N-(2-xn0p-3-((3,5-mumeTnin-4-okco-3,4-TuruapoX nHA30JINH-6-1JT)aMUHO )-4, 5-
mdropdenmn)-2-azadurmkino[2.1.1]rekcan-2-cynbhoHamuna,
N-(2-x10p-3-((3,5-numeTnn-4-okco-3,4-TUrupoX nHA30JIMH-6-1JT)aMUHO )-4, 5-

nudropdenmn)-3-azadbunukio|3.1.0]rekcan-3-cynbponamuaa,
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(R)-N-(5-xmop-3-((3,5-numerni-4-okco-3,4-AUruApOX MHA3OJIMH-0- U1 )aMHHO )-2-
dropdenmn)-3-proprupponunun-1-cyaspoHamMuna,;
N-(5-x10p-3-((3,5-numeTnn-4-okco-3,4-TUrugpOX UHA30JIMH-6-1JT)aMHHO )-2-
dTopdenun)nupponunus-1-cynshoHamuna;
(R)-N-(5-xmop-3-((3,5-numernn-4-okco-3,4-TUruAPOX UHA3OJIUH-O-UJT)AMUHO )-2 -
dTopdenmn)-3-meTokcunupponuanH- 1 -cyappoHamuna,
(R)-N-(2-xm0p-3-((5-x510p-3-MeTHI-4-0KCO-3,4- AUTUAPOX MTHAZOJIUH-0- 1T )aMUHO )-4 -
dropdenmn)-3-aTrunnupponuauH-1-cynbhonamuna,
(S)-N-(2-xmop-3-((5-x70p-3-MeTr-4-0KCO-3,4-TUTHAPOX UHAZOTHH-0-UJT )OKCH )-4-
bropdennn)-3-proprmupponunut-1-cyappoHamMuna,;
N-(2-xn0p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOXUHAZOIUH-6O-UJT ) OKCH )-4 -
dropdennn)-3-azabunnkino[3.1.0]rekcan-3-cyapponamuna,;
N-(2-xn0p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOXUHAOINH-6-1JT ) OKCH )-4 -
dropdernn)-(N-3tun-N-metun)-cyappamuna;
N-(2-x10p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOX NHAZOINH-6-NIT)OKCH )-4 -
dropdernn)-(N,N-numernn)-cyappamuna;
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnn-4-okco-3,4-AUrHAPOXMHAZOIUH-0-
win)okcu)penrmn)-(N,N-numernn)-cyabhamuia;
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnn-4-okco-3,4-AUruAPOX MHA3OIUH-0-
un)okcu)permn )-(N-3Tun-N-metun )-cyabdamuna,
N-(3-((3,5-numernin-4-okco-3,4-TUruAPOX NHA3OJIMH-0-1JT)aMHHO)-2,4-
audTopdeHuwT)nupponuant-1-cynbponamuma,
(R)-N-(3-((3,5-numetnin-4-okco-3,4-TMruApOX UHA3OJIMH-0-1J1)aMUHO)-2, 4-
mudropdennn)-3-proprupponunus-1-cynbhonamuna;
N-(2-x10p-3-((3,5-numeTrn-4-okco-3,4-TMruapOX UHA30JTMH-6-1JT) OKCH ) -4 -
dTopdennn)-3-(MeTokcuMeTIIT)a3eTHINH- 1 -cynbhoHaMuna;
N-(2-x10p-3-((3,5-numeTnn-4-okco-3,4-TUruapOX UHA30JIMH-6-1JT ) OKCH ) -4 -
dropdennn)-3-propasernans-1-cynpponamuna,;
N-(2-xn0p-3-((3,5-numeTnn-4-okco-3,4-TMruapOX UHA3 0N H-6-1JT ) OKCH )-4 -
¢dTopdennn)-3-meTokcuazeTunus- 1-cynbhonamMuaa;
N-(2-x10p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHAZOINH-O-1JT)OKCH )-4 -
dTopdennn)-3-(MeTokcumMeTII)a3eTHINH- 1 -cynbhoHaMuna;
N-(2-x10p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHAZOINH-O-UIT)OKCH )-4 -

bTopdennn)-3-merokcnazeTuant- 1-cynbponamuna;
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N-(2-x10p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOXUHAZOINH-6-UIT)OKCH )-4 -
dropdennn)-3-propaserunus-1-cyapponamuaa,;
N-(2-xn0p-4-¢prop-3-((5-¢pTop-3-MeTnn-4-okco-3,4-AUruAPOX NHA3OIUH-0-
wn)okcu)permn )-3-(MeToKkCuMeTIIT )a3eTUuANH- 1 -cy nbponamuaa,
N-(2-xnop-4-¢pTop-3-((5-pTop-3-meTnn-4-okco-3,4-AUrHAPOXTHAZOIHH-0-
win)okcu)penmn )-3-propazernann- 1 -cyappoHaMua,;
N-(2-xn0p-4-¢prop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUruAPOX MHA3OIUH-0-
WT)OKCH)(PEeHIT )-3-METOKCHa3eTHINH- | -cynbhoHaMua;
N-(2-x10p-3-((3,5-mumeTmn-4-okco-3,4-TUruapoX U HA30JIMH-6-1JT)aMHHO )-4-
dTopdennn)azerunun-1-cynbhonamuna,
N-(2-x10p-3-((3,5-mumeTmn-4-okco-3,4-TUruagpOX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)-3-propaserunus-1-cyappoHamuaa,;
N-(2-xn0p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHAOIHNH-6-1JT)aMHHO )-4-
dropdennn)-3-propasernaus-1-cyapponamuna,;
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUruAPOX MHAZOIHH-0-
w1)aMuHO )penmn )-3-propazerunus- 1 -cynbhoHamuna,
N-(2-x10p-3-((3,5-numeTnn-4-okco-3,4-TUruapoX nHa30JIMH-6-1JT)aMHHO )-4-
dTopdennn)-3-meTokcuazeTunus- 1-cynbhonamMuaa;
N-(2-xn0p-3-((5-x5n0p-3-MeTnin-4-okco-3,4-AUruapOXMHA30JNH-O- 11 )aMUHO )-4-
dropdenun)-3-meTokcuazeTuanH- 1-cyappoHamMuaa,;
N-(2-xnop-4-¢pTop-3-((5-pTop-3-meTnn-4-okco-3,4-AUrHAPOXTHAZOIHH-0-
wi1)aMuHoO )heHuN )-3-MeToKCHazeTuaNH- 1 -cyibpoHaMua,
N-(2-x10p-3-((3,5-numeTHn-4-okco-3,4-TuruapoX uHa30JIMH-6-1JT)aMHHO )-4-
dropdennn)-3-(MeTokcuMeTHI)a3eTHINH- | -cynbhoHaMuAa;
N-(2-x10p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHAOIHMH-6-1JT)aMHHO )-4-
dTopdennn)-3-(MeTokcumMeTII)a3eTHINH- 1 -cynbhoHaMuna;
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUru APOX MHA3OIUH-0-
WIT)aMHHO )(heHMI )-3-(METOKCUMETHI )a3e TUANH- | -Cyib(poHaMuU 1,
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapOX UHA3OJIMH-6-1JT)aMHHO )-4-
dropdennn)-3,3-audropazerunus-1-cynphonamuna,
N-(2-x10p-3-((5-x70p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHAOINH-6-1JT)aMHHO )-4-
dropdennn)-3,3-audropazerunus-1-cynphoHamuna,
N-(2-xn0p-4-¢prop-3-((5-¢pTop-3-mMeTnn-4-okco-3,4-AUrHAPOXNHAZOIUH-0-

wi)amuHo )henmn)-3,3-nudropazerunu- 1 -cyapdhoHamuaa;
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N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TuruapoxX nHa30JIMH-6-1JT)aMHHO )-4-
dropdennn)-3-((audropmeTokcH )MeTH )a3eTUANH- | -cyIbpoHamu A,
N-(2-xn0p-3-((5-xn0p-3-MeTuin-4-okco-3,4-AUruapOXMHA30JNH-0- 11 )JaMUHO )-4-
dropdenmn)-3-((nupTopMeTokcH )MeTHIT )a3eTUANH- 1 -cy b oHaMuAa,;
N-(2-xnop-4-¢pTop-3-((5-pTop-3-meTnn-4-okco-3,4-AUrHAPOXTHAZOIHH-0-
win)amMuHO )henmn )-3-((1udTopMeTOKCH )MeTHIT )a3eTHINH- | -Cy Tb(h OHAMU A,
N-(2-x10p-3-((3,5-numeTmn-4-okco-3,4-TuruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dTopdennn)-3-(MeTokCUMeTIIT)-3-MeTHIIa3eTUANH- | -CyibpoHamua,
N-(2-x10p-3-((5-x70p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHAOIHMH-6-1JT)aMHHO )-4-
dropdennn)-3-3TokcnazeTnauH- 1-cynphoHaMuaa;
N-(2-xn0p-4-¢prop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUru APOX MHA3OIUH-0-
WUT)aMHHO )(peHMIT )-3-3TOKCHA3e TUANH- | -CyIbpOHAMI 1A,
N-(2-xn0p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHAOIHNH-6-1JT)aMHHO )-4-
dropdennn)-3-(nupropmerokcu)azeTuanH- 1 -cyapponammna,;
N-(2-xn0p-4-¢pTop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUruAPOX MHAZOIUH-0-
W1)aMuHO )heHnn)-3-(aud TOpMeTOKCH Ja3eTHIH- | -cynbhoHaMua;
N-(2-x10p-3-((3,5-numeTnn-4-okco-3,4-TUruapoX nHa30JIMH-6-1JT)aMHHO )-4-
dropdennn)-3-pTop-3-(MeTOKCUMETHIT)a3eTUANH- | -CyIb(poHaMH A,
N-(2-xn0p-3-((3,5-numeTnn-4-okco-3,4-TUr U APOX UHAZOJMH-6-1JT)aMHHO )-4-
¢dropdenun)-3-nuaHoaseTuanH- 1-cyppoHaMua;
N-(2-xn0p-3-((3,5-numeTnn-4-okco-3,4-IUruAPOX UHA3OJIMH-6-1JT)aMUHO )-4-
bropdennn)-3-mMeTunazeTuanH- 1 -cynbhoHaMuaa;
N-(2-x10p-3-((3,5-numeTHn-4-okco-3,4-TuruapoX uHa30JIMH-6-1JT)aMHHO )-4-
dropdennn)-6-prop-3-azadunmkio[3.1.0]rexcan-3-cynbpoHamMuaa;
N-(2-x10p-3-((3,5-numeTmn-4-okco-3,4-TuruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)-1-prop-3-azadunmkio[3.1.0]rexcan-3-cynppoHamMuaa;
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapoX UHA3OJIMH-6-1JT)aMHHO )-S5 -
dropdernn)nmupponunus-1-cynbhonamMuna;
(R)-N-(2-xm0p-3-((3,5-numerni-4-okco-3,4-AUruApOX MHA3OJIHH-0- U1 )aMHHO))-5-
dropdennn)-3-propmupponunus-1-cynshonamuna,
(R)-N-(2-xmop-3-((3,5-numerni-4-okco-3,4-AUruApOX MHA3OJIHH-0- U1 )aMHHO))-5-
dropdennn)-3-meTokcunupponuanH- 1 -cyappoHamuna,
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapoX UHA30JIMH-6-NJT)aMUHO )-4-

dropdennn)-2-azadbunukio[3.1.0]rexcan-2-cyapponamuna,;
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N-(3-((3,5-numernn-4-okco-3,4-AUruApOX NHA30INH-0-1IJ)JaMHHO)-2, 5-
mudropdenmn)nuppomuans-1-cyasponamuna,;
N-(2-x10p-3-((3,5-numeTnn-4-okco-3,4-TUruapoX nHa30JIMH-6-1JT)aMHHO )-4-
¢dropdenmn)-3-prop-3-meTrnazernanH- 1-cyappoHamuaa,;
N-(2-xn0p-3-((3,5-numeTnn-4-okco-3,4-TUruAPOX UHA3OJIMH-6-1JT)aMUHO )-4-
dropdenmn)-3-((TpudTopmMeToKCH )METHI )a3eTHINH- | -cynbhoHaMua;
N-(2-x10p-3-((3,5-numeTmn-4-okco-3,4-TuruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dTopdennn)-2-azacnupo[ 3.3 Jrenran-2-cynbhoHaMUAA;
N-(2-x10p-3-((5-x70p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHAOIHMH-6-1JT)aMHHO )-4-
dropdennn)-2-azacnupo[ 3.3 renran-2-cynbhoHaMUAA;
N-(2-xn0p-4-¢prop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUru APOX MHA3OIUH-0-
wi1)aMuHO )peHmn)-2-a3acnupol 3.3 Jrenran-2-cyabpoHamuna,;
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TUruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dTopdennn)-3-3TokcnazeTnauH-1-cynsponamMuna;
N-(2-x10p-3-((3,5-mumeTnn-4-okco-3,4-TuruapoX UHA30JIMH-6-1JT)aMHHO )-4-
dropdennn)-3-(nupTopmerokcu)azeTuanH- 1 -cyapponammna,;
N-(2-x10p-3-((3,5-numeTnn-4-okco-3,4-TUruapoX nHa30JIMH-6-1JT)aMHHO )-4-
dropdennn)-3-(Tpudropmerokcn JazeTuauH- 1 -cynbhoHaMua;
N-(2-x10p-3-((3,5-numeTnn-4-okco-3,4-TuruapoxX nHa30JIMH-6-1JT)aMUHO )-4-
dropdennn)-S-azacnupo[ 2.3 Jrekcan-S-cyabpoHamuna,
N-(2-xn0p-3-((3,5-numeTnn-4-okco-3,4-IUruAPOX UHA3OJIMH-6-1JT)aMUHO )-4-
bropdennn)-3-((propmerokcu)meTmn)azeTuaun-1-cyabpoHamuna,
WM ero (hapMaLeBTUUECKU pruemIieMast CoJib.
17. Coenunenue Gpopmysbl V
RS
- " o o
\\S//
PN
o] R? R3 F|a7
A%

R6

Irz

WU ero papManeBTU4YeCKy npremMyieMas Colb, Te:
L npencrasnsier coboit NH;

R! npencrasnser coboii C1-Ceanku,
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R? npencrasnser coboii F unu CI;

R? npencrasnser coboii CI;

R* npencrasnser coboii F;

R’ npencrasnser coboit H;

R® u R’ BmecTe ¢ aroMoM a30Ta, K KOTOPOMY OHM TNPHCOEIHHEHBI, OOpPa3yHOT
HACBILIIEHHYIO KOJbIEBYIO CHCTEMY, BbIOpaHHy u3 (1) 4-6-41€HHOrO MOHOLUKINYECKOTO
KOJbLIA, BO3MOYKHO HMEIOILIEro BTOPON IeTepoaToM B KONblie, KOTOpbIM siBaserca O, rae
YKa3aHHOE KOJIBbLO BO3MOKHO 3aMeIIeHO | MU 2 3aMeCTUTENISIMHU, HE3aBUCUMO BbIOPAHHBIMU
u3 F, -OH, -OCH3, -OCHF,, -OCD3, -CH3, -CH2CH3, -CH2OCH3, -CH2OCHLF, -CH,OCHEF,
-CH>OCF3, -OCF3, -OCH>CHs u CN, u (2) 6-7-41eHHOrO MOCTHKOBOT'O KOJIBLIA.

18. Coenmunenne 1o n. 17, rae R® u R’ BmecTe ¢ aTomMoM a30Ta, K KOTOPOMY OHM
NPUCOEIUHEHBL, 00pPa3ylOT 4-6-uleHHOE MOHOLMKJINYECKOE KOJBLO, BOSMOKHO HMEIOIIEE
BTOPO Te€TepoaToM B KOJbLE, KOTOPbIM siBisiercss O, e yKa3aHHOE KOJbIO BO3MOYKHO
3amerneHo 1 wam 2 3amecturessiMu, HesaBucumo BoeiOpanHbivu u3 F, -OH, -OCH3, -OCHF>, -
OCDs, -CHs, -CHCHs3, -CH,OCHs, -CH;OCH)F, -CH,OCHF,, -CH>OCF3, -OCFs, -
OCH2CHs u CN.

19. Coenunenne 1o n. 18, rne R® u R’ BmecTe ¢ aToMoM a30Ta, K KOTOPOMY OHH
MPUCOEUHEHBI, 00Pa3yIoT 4-6-4J€HHOE MOHOLMKJINYECKOE KOJBLO, I YKa3aHHOE KOJBLO
3amereHo 3amectureneM, BoiopanasM u3 F, -OH, -OCHj3, -OCHF,, -OCDs, -CHj3, -CH2CH3, -
CH>OCHs3, -CH,OCH>F, -CH,OCHF», -CH,OCFs3, -OCF3, -OCH>CH3s u CN.

20. Coemunenue no m. 19, rne R® u R’ Bmecte ¢ aTomom a30Ta, K KOTOPOMY OHHU
MPUCOENMHEHBL,  00Pa3yl0T  HACHINEHHOE 4-6-UlleHHOE MOHOLMKIMYECKOE  KOJBLIO,
3amelneHHoe F.

21. CoenuHeHune, KOTOpoe Tmpenctarysier coboit N-(2-xmop-3-((5-xiop-3-merun-4-

OKCO-3,4-TUTHIPOX UHA30JIUH-6-1J1)aMuHO)-4-propdenmn)-3-propazerunun- 1 -cynbhonamun,

|//N F o
N §2°
MY LY
O Cl Cl F

2

UMEIOUIUN CTPYKTYPY:

WK ero (papMaLeBTHIECKU pHUeMIIeMast COJlb.
22. CoenuHenmne, KOTOpoe mpencramisier coboit N-(2-xmop-3-((5-xmop-3-mermn-4-
OKCO-3,4-TUTHAPOX UHA30JIUH-6-11T)aMuHO)-4-propdhenmn)-3-propazeruann- 1 -cynbponamun,

MMEIOUIUN CTPYKTYPY:
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r/N F o
N §2°
- N N’ ‘N\j\
o a M ¢g H

23. dapmaneBTHYECKAS KOMITO3MLIUS, COAepKalIasi COeAMHEHHE 10 Jro0oMy U3 mi. 1-

F.

22 wmm ero (apmaneBTUYECKH IPUEMIIEMYIO COJb W OAMH WIM Oojiee 4YeM OAHH
(apmaLieBTHYECKN TIPUEMIIEMBII HOCUTEb.

24. Cnocob neuyenuss BRAF-accounnupoBaHHOH ONMyXOiH y HY)KOAIOIIErocsi B 3TOM
cyObeKTa, BKJIIOYAKOLINI BBEIEHHE CYOBEKTY TepamneBTUYeCKH 3(P(HEKTHBHOTO KOJHMYECTBA
COeAMHEHUs 1o JIFoOoMy u3 . 1-22 wu ero dpapMaleBTHYECKH MPHUEMIIEMOH COJH.

25. Cnocob mo m. 24, roe ykasanHas BRAF-accoummpoBaHHast OMyxojib HMEET
myTtauuto BRAF II knacca.

26. Cnioco0 mo m. 25, roe ykaszanHas mytauusi BRAF 11 xacca npexncrasisier coboi
myTtaimio BRAF, ornuunyo ot V600.

27. Cnocob mo 1. 26, rae ykaszanHas mytauust BRAF, orimmunas ot V600, mpencrasinsier
coboit BRAF G469A wnmu G469R.

28. Cnocob mo m. 25, roe ykaszanHas mytauusi BRAF 11 kiacca npencrasnsier co0oit
BapuaHT crutaiicuaira BRAF V60OE.

29. Crioco0 mo 1. 28, rae ykazaHHbii BapuaHT crutaiicuara BRAF VO60OE npencrasnsier
coboii p61BRAF(V600E).

30. Crnocob6 mo mobomy u3 mm. 24-29, rme ykasanHas BRAF-accomumpoBanHas
ONyXOJIb TPENCTaBIsieT coOOH pak, BBIOPAHHBIH M3 paka JIErKOro, MEJaHOMBI,
KOJIOPEKTAJIbHOTO paka, paka MOJIOYHOHN Keye3bl, paka IMOKENyJOUYHON JKele3bl, paka
IIUTOBUHON JKeJe3bl, paka MPEeACTaTeNbHOM >Kene3bl, aJeHOUIHO-KUCTO3HON KapILMHOMBI,
paka amnmeHAMKCa, paka TOHKOM KHIIKH, IUIOCKOKJIETOYHOrO paka TOJOBbI U LIEH,
AHTHOCAPKOMBI, Paka MOUYEBOTO Iy3bIPsi, HOBOOOPA30BAHMS IJIA3MATUYECKHUX KIIETOK, paka
renaTonaHKpeaToOMIMapHOW  30HBI,  paka  SUYHUKOB, HEHPOIHAOKPHHHOTO  paka,
XOJIaHT'MOKapHOMBbI ¥ BUf0B paka [THC.

31. Cnocob mo mobomy u3 mm. 24-30, rae ykasaHHBIA pak MpeAcTaBisieT coOoi
METaCTaTUYECKUI PaK.

32. Criocob mo 1. 31, rae yka3aHHbIN pak MpPencTaBisieT cOO0H METAaCTaATUYECKUN PaK
nHC.

33. Cnocob6 mo mobomy u3 mm. 24-29, rme ykaszanHas BRAF-accommmpoBannas

OIyXOJIb MPEJCTABISIET COO0H MEPBUUHYIO OMyXO0Jb T'OJIOBHOTO MO3Ta.
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34. Cmocod mo m 33, roe yka3aHHash TEPBUYHAS OMYXOJb TOJIOBHOTO MO3Ta
NpeAcTaBisieT coOOH rIroMy 2 CTENEHH, IITHOMY 3 CTEIIEHH UJIH IJINOMY 4 CTENeHH.

35. Cnoco6 mo m. 24, roe ykaszanHas BRAF-acconummpoBaHHass Onyxonib HMeeT
myTtauuro BRAF I knacca.

36. Criocob mo m. 35, rae ykaszanHas mytauus BRAF 1 knacca npencrasnsieT coboi
myTauuto BRAF V60OE nnn BRAF V600K.

37. Cnocob6 no m. 35 unm 36, roe ykasanHas BRAF-acconmmpoBaHHasi OMyXoJb
BbIOpaHA M3 MEJAHOMBI, KOJIOPEKTAJIbHOTO pPaka, paka IIUTOBUIAHON  JKEJe3bl,
HEMEJIKOKJIETOYHOTO paka JIerKoro, paka SWYHUKOB, IOYEYHO-KJIETOYHOIO paka U uX
METAaCTaTUYECKUX BUJIOB paka, U MEPBUYHBIX OMYyX0Jiel rOJOBHOIO MO3Ta.

38. Crnocob mo mobomy u3 nm. 24-37, MOMOJHUTENHHO BKIFOYANOLIUI MPOBEACHUE
JOTOJHUTEIBHON MPOTUBOOITYXOJIEBON TEPAIHH.

39. Criocod mo 1. 38, rae JOMONHUTENbHASI IPOTUBOOITYXOJIEBasl TEPAIHs BbIOpaHa 13
OHOTrO WM 0oJiee YeM OFHOTO M3 XHUPYPrHUECKOTO BMELIATEIbCTBA, JIyYEBOH Tepanuud U
IIPOTUBOOIYXO0JIEBOTO areHTa.

40. Criocob no 1. 39, rae AOMOJIHUTENBHOW MPOTUBOONYXOJIEBON Teparue sIBISETCs
IIPOTHUBOOIYXOJIEBbII1 areHT.

41. Cnoco0 mo m. 40, rae JONONHUTENbHBIN MPOTUBOOINYXOJEBBI areHT BbIOpaH U3
uHruburopos MEK (knHa3a MUTOTr€H-aKTUBHUPYEMON NMPOTEMHKNHA3bI), UHTHONTOpoB BRAF,
unruouropos EGFR (peuentop smunepmanpHoro ¢akropa pocra), umaruouropos HER2
(uenoseueckuit EGFR 2 tuna) w/unn HER3, nuarnburopos Axl (penentop crnenuduyeckoro
Oenka OmokupoBkH pocrta 6), narudburopoB PI3K (pochounosutra-3-krHasza), HHTUOUTOPOB
SOS1, UHrHOUTOPOB MyTH MEpeaavn CUrHaIA, MHTMOUTOPOB MIMMYHHBIX KOHTPOJIBHBIX TOYEK,
MOJYJIATOPOB MYTH aronTo3a, LUTOTOKCHYECKUX XMMHUOTEPANeBTUYECKUX CPEICTB, BUIOB
TApreTHOW AHTUAHTMOT€HHOM Tepanyy U areHTOB TApreTHONH MMMYHOTEpaIuu.

42. Criocob o 1. 41, rie JOMOJTHUTENbHBINA POTHBOOMYXOJIEBBIH areHT MPEICTaBIISET
coboit uarndurop MEK.

43. Crioco0 mo 1. 42, rae uarnourop MEK npexncrasisier codoit OMHUMETHHUO HITH €ro
bapMareBTUIECKH TPHEMIIEMYIO COJIb.

44. Criocob o 1. 41, rie JOMOJTHUTENbHBINA POTHBOOMYXOJIEBBIN areHT MPEICTaBIISAET
coboii narndutop EGFR.

45. Criocob o 1. 44, rne uaruoutop EGFR npexacrasnser coboii nerykcumad.
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