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MOAYJATOPBI XEMOKHHOBBIX PEIIEIITOPOB

OO6nacTh TEXHUKH, K KOTOPOH OTHOCHTCS U300peTeHne

HzobpereHne OTHOCHUTCA K COCOUHEHHSM, NMPHUMEHSEMbIM B KaueCTBE HWHTHOUTOPOB
xeMOKknHOB. CoenuHeHusi paboTaroT Kak akTtuBHble aHTaroHMCTbl CCRO penenropa w/wim
CXCR2 peuentopa. COOTBETCTBEHHO, OMUCAHHBIE B HACTOSIIEM TEKCTE COENMHEHUS MOTYT
NPUMEHSTBCA B (papMalleBTHUECKHX KOMIO3HMLUAX, criocobax snedenus CCRO6-omocpemyeMpix
3abonepanuii wumu CXCR2-omocpenyemMbix 3a0oyieBaHUi, W B KayeCTBE KOHTPOJBHBIX
coequnenuit st unenTudukanmu CCRO n/umn CXCR2 aHTaroHUCTOB.

[IpenmecTByromuil ypoBeHb TEXHUKU

XEeMOKHHBI TPEACTABISIIOT COOOH XEMOTAKTMYECKHE LIMTOKHHBI, BBICBOOOXKaeMble
IIUPOKUM PSIAOM  KJETOK [UIsl TpPUBJEUEHHs Makpodaros, JIUMQPOLUTOB, 303UHOPHUIIOB,
6azodpunoB u HelTpopmnoB k calitam BocnaneHus (cMm. o03oper Schall, Cyrokine, 3:165-183
(1991), Schall, et al., Curr Opin. Immunol. 6:865-873 (1994) u Murphy, Rev. Immun., 12:593-
633 (1994)). IToMuUMO CTHUMYJHUPOBAHHUS XEMOTAKCHCA, IPYrHe M3MEHEHHUsST MOTYT CEJIEKTHBHO
BBI3BIBATHCS XEMOKHHAMU B PEArHpYIOIINX KJIETKaX, BKIIOYas HM3MEHEHUs (POPMBI KIETOK,
BPEMEHHbII POCT KOHILIEHTpaluK cBOOOAHLIX HOHOB Kanblius ([Ca’’]) B kjeTke, 5K30LHTO3
rpaHyJi, yBeJUUEHUE BBIPAOOTKHM WHTErpHHA, 0Opa3oBaHue OMOAKTHUBHBIX JUMHUIOB (HampuMmep,
JIEUKOTPUEHOB) U PECTIMPATOPHBINA B3PbIB, KOTOPBINA CBSI3aH C aKTUBALMEH JEWKOLUTOB. Takum
00pa3zoM, XEMOKHHBI SBJITFOTCS] PAHHUMHU TPUTTEPAMHU BOCTIAIUTENILHOTO OTBETA, BBI3BIBAIOIIUMHU
BBICBOOOXKICHHE MEIUAaTOPOB BOCIHAJEHHUs, XEMOTaKCHC U TPUTOK KPOBH K caiTtam
UH(QHULUPOBAHUS WM BOCIAJICHHUSI.

CymectByer nBa oOCHOBHbIX Kkijacca xemMokuHoB, CXC (amppa) u CC (Oera),
pa3NUYaoIIecs B 3aBUCHMOCTH OT TOTO, Pa3[eNIeHbl JIU NepBbIe ABA OCTATKA IIMCTENHA OIHOU
amuHokucyotor (C-X-C) umu sBisirorest cocenaumu (C-C). Anbda-xeMOKHHBI, TakHe Kak
CXCL1 (GRO0) u CXCL8 (untepneiikun-8, IL-8), SBISIOTCA XEMOTAKTHUECKUMH B TMEPBYIO
ouepenb aus HEHTpodoB, B TO BpeMs Kak Oera-xemokuHbl, Takne kak CCLS (RANTES) u
CCL20 (LARC, MIP-3q), siBistFoTCSl XeMOTakTH4eckumu aiisi T kieTok, B kietok, makpodaros,
so3uHOpmoB U Oaszodmmos (Deng, et al, Nature, 381:661-666 (1996)). XeMOKHHBI
CBSI3bIBAIOTCS CO CIELU(PUUHBIMUA PELIENTOPAMH HA TIOBEPXHOCTH KJIETOK, MPHUHAIJICIKALIMH K
ceMeHcTBY (G-0€NOK COMpPSDKEHHBIX PELenTOpoB, (HOPMHUPYIOIIUMH CEMb TPaHCMEOPaHHBIX
noMeHoB (cM.0030p Horuk, 7rends Pharm. Sci., 15:159-165 (1994)), xotopble Ha3bIBalOT
"XeMOKMHOBBIMU peLienTopaMu’.

HpI/I CBA3BIBAHUKU CO CBOMMHU KOTHATHBIMH JIMTAHAAMH, XEMOKHWHOBBIC PCHCIITOPHI
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NepenanT BHYTPHUKJIETOYHBIH CUTHAN Yepe3 CBSI3aHHbIN TpuMepHbIH (G-0€NoK, YTO MPUBOIUT K
OBICTPOMY POCTY BHYTPHKJIETOYHOH KOHLEHTpAaUMW Kaublus. MMmeercs mo MeEHbLIeH Mepe
OJIMHHA/LIaTh YeJIOBEUYECKUX XEMOKHHOBBIX PELIENITOPOB, KOTOPbIE CBSI3bIBAIOTCS UJIM OTBEYAIOT
Ha 0eTa-XxeMOKHHBI, U 0 M0 MEHbIIEH Mepe CeMb HUEIOBEYECKMX XEMOKHHOBBIX PELIENTOPOB,
KOTOpBbIE CBSI3bIBAIOTCS MJM OTBEYaOT Ha ajibda-xemokuHbl. Kpome toro, CX3CRI1
(ppakTanknHOBBINA penenTOp) MOKET CBSI3BIBATHCS C (PPAKTATKUHOBBIM XEMOKHHOM, KOTOPBIH
OTJIMYAETCs cepuell U3 TpeX aMUHOKUCIIOT MEXIY NEPBbIMU ABYMs LIUCTEMHOBBIMHU OCTaTKaMHU.
XEMOKHHOBBIE ~ pPELENTOpbl  SABIAIOTCA  BaXHBIMU ~ MEAMATOPAMU  BOCHAIUTENbHBIX U
UMMYHOPETYJSITOPHBIX HapylleHui u 3a0oneBaHMid, BKJIIOYAash acTMy U aJUIeprauecKue
3a00neBaHNsA, a TAaKXKE€ AyTOMMMYHHBIE MATOJOTHH, TaKHE€ KaK PEBMATOWAHBIN apTPUT H
aTepOCKIIepPO3.

HssectHo, uto xemokuHOBBIM peuentop CCR6 skcmpeccupyercs CD4 T knerkamu
namatd (HO He HeoOyueHHbimH), IL17-cexpermpyromumu off T  kmerkamm, IL17-
cekperupytomumu yO T knerkamu, perynsatopHeiMu T kieTkamu, B knerkamu U JeHIPUTHBIMU
kjeTkaMu. Ero equHCTBEHHBIM H3BeCTHBIM jmranaom sieisiercs CCL20 (MIP-3a, LARC), ¢
KOTOPbIM OBUIO TMOKa3aHO CHJIbHOE cBsi3biBaHue. OH 3KcmpeccupoBaH npuMmepHo Ha 30-60%
CD4+ >¢pdexropubix/mamsata T kinerok nepudepuueckoit kpou B3pocibix. CCRO ygacTsyer B
XOYMUHT€ JIEHKOIIUTOB Ha BOCIIAJICHHBIE TKAHH, B OCOO€HHOCTH KOXKY, JIETKHE U XKETyIOK;, U CO-
SKCIPeCCHpOBaH Ha moxatune T KiIeTok ¢ (peHOTHUNOM KOKHOro xoymuHra (t.e., T kimerkw,
skcnpeccupyomue Koxabiii muMmpornurapuasii anturen (CLA) u CCR4). Takum obpasowm,
CCR6 moxerT OBITh AKTUBHBIM YYaCTHHKOM ITaTOJIOTHI KOXKH, B KOTOPBIX 3a7€HCTBOBAHBI
JIEAKOLUTBI.

Oxcnpeccupoanue CCRO cBsi3bIBAOT ¢ mcopuasoM. Y yenoBeka OonmbmuHCcTBO 1L17-
skcnpeccupyromux CD4 T kimetok ¢ XOYMHHTOM B KOXe B mnepudepuilHoil KposH
skcnpeccupyror CCR6 (Homey, et. al., JI, 2000). IL17-cexpeTupyromue KJIETKU SBISIOTCS
LEHTPAJIbHBIM JIEHCTBYIOIINM JIMIIOM B HECKOJBKHX BOCHAIUTENbHBIX 3a0oneBaHusx. T KiIeTkH,
takue kak Y™ T xnerku u TH17 T knerkwn, BoipadateiBatoT IL17 mocne akruBanuu. [laTorennble
s¢pdexter IL17 cBsa3bBaOT ¢ 3a00I€BAHUSMH UYEIOBEKA, TAKUMH KaK PEBMATOUIHBIA apTPUT
(Patel DD et. al., Ann Rheum Dis 2013), paccesnnbiii ckiepo3 (Zepp J, Wu L, and X Li 7rends
Immunol 2011) u ncopuasz (Martin DA et. al., J Invest Dermatol 2012). JlokazarenbcTa, MPOIHO
cesaspiBaromue IL17 ¢ passuruem ncopuasa, BKIKOYAKT IIHPOKUE UCCIENOBAHUS CBSA3U I'€HOB,
KOTOpbIE MOKa3bIBAIOT CHUJIBHYIO CBS3b MEXIY Icopua3zoM W reHamu Beime (IL-23) wnm Hmke
(NFxb) B IL17 curHampHOM nyTH, a Takke d¢pdexruBrocTs TaprerupoBanms I[L17 B
kiuHYecknx ucneiranusix (Martin DA et. al., J. Invest Dermat. 2012; Papp et. al., NEJM, 2012,
Papp et. al, NEJ/M, 2012). B pobaenenne k ycmieHHoMy CCL20-onocpenoBaHHOMY
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xemotakcucy, CCR6+ T kieTku, BBIOENEHHbIE Yy TMALKMEHTOB, CTPANAOIINX IICOPUA3OM,
npenmoututenbHo cekpetupyior I[L-17A, [L22 u TNFo, mo cpaBHEHHIO CO 300POBBIM
KOHTpoNbHBIM oOpasuom (Kagami, et. al., J. Invest. Dermatol., 2010). U nakonen, ccl20 MPHK
AKTUBHPOBAaHA B OOpa3lax MOBpekAeHHOW rncopuatndeckoin koxu (Homey, et. al., JI, 2000;
Dieu-Nosjean, et. al., JEM, 2000). ¥V wmbimeir, CCR6 HOKkayTHble MbIIIN OBUTH 3aIIUINEHBI OT
obycnasmuBaemoro IL-23 mcopuasa (Hedrick M.N. et. al. JCI, 2009). Takum oOpaszom,
MHOKECTBO JIOKA3aTEJIbCTB KaK HA MBIIIAX, TaK U HA JIIOISX, TMOATBEPIKAAIOT 3AIMUTHYIO POJIb
st CCRO-6mokabl py TICOpHas3e U B MOJEIAX TICOpHasa.

CCRO6 Taxke 3KCIpecCHpyeTcsi NEHAPUTHBIMH KJIETKAMH Ha KPUTHYECKUX CTAaIUsX BO
BpeMs UX Pa3BUTHSL, U OH BAKEH JUUIsI X MUTpALK Yepe3 TKkauu (Sozzani et al, J Leuk Biol, 66:1,
1999). leHapuTHBIE KJIETKH OTBEYAIOT 3a JOCTABKY aHTHreHOB K T kjeTkaMm B numdysnax, H,
TaKUM OOpa3oM, HMHIHOMPOBAHHE MEPEABIDKEHHUS NEHIPUTHBIX KJIETOK MOXET OKa3bIBaTh
caepkuBarOInii  3G(GEeKT Ha BOCHAJIUTENIbHbIE OTBEThl, oOOycnaBiuBaeMble T KjeTKamu
(Banchereau and Steinman, Nature, 392:245, 1998).

CCR6 skcmpeccupyercst B kierkamu, u HemaBHO Obuto mokazaHo, uro CCR6-
orocpenyemasi Murpanust B xierok, Heobxomumast st yuactus B knerok, mpencrasinsier coboi
BTOPUYHBIH MMMYHHBIH OTBeT Ha pactBopumblii antureH (Elgueta et al., J Immunol, 194:505,
2015). IlopmaBnenue Ttakoii murpaunu B xierok myrem Omokagel CCRO mMoxker mostomy
NOTEHIMAJIbHO CHIEP)KUBATh OCyLIeCTBIsieMble B kierkamu (M TO3TOMY Omocpenyembie
AHTUTEJIAMH ) BOCTIAJIUTEIIbHBIE OTBETHI IPH TAKHUX 3a00JIEBAHUSX, KaK BOITYAHKA, PEBMATOUIHBIN
APTPUT U My3bIpUATKA.

CCR6 wacto skcmpeccupyeTcst kieTkamu paka tonctod u mpsmoi kumku (CRC).
CunpHOE SKCHPECCHPOBAHWE MAHHOTO pPELENTOpa COMPOBOXKAAETCS IUIOXUM IPOLIEHTOM
BbDKMBaHUsA y nauueHTos, crpagaroiiux CRC, u npeanonaraercs, uro caMm CCR6 BHOCHT BKJag
B murpanuto CRC kieTok, npuBoasimyro K passutuio Mmeracrazos (Liu J. et. al. PLOSone 20149
(6):e101137).

XEeMOKHHBI, KOTOpbIE CBs3BIBAIOTCS ¢ aApyruM peuentopoMm, CXCR2, cnocoOcTByrOT
HAKOIUJICHUIO M aKTHUBALMK HEUTPOPHUIOB. DTH XEMOKHHBI yUACTBYIOT B IIHPOKOM Psiie OCTPBIX
U XPOHUYECKHUX BOCHAIUTENbHBIX 3a00JIEBAaHHUM, TAKUX KaK TNCOPHA3, PEeBMATOMIHBIA apTpPHT,
BBI3BAHHBIN 0OJydeHHueM (GuOpPO3 Jerkux, ayTOMMMYHHbIe OyiiesHble nepmatossl (AIBD),
XpoHH4Yeckoe oOcTpykTHBHOE 3aboneBanue yerkux (XO3JI) u BbI3BAaHHOE O30HOM BOCHAJICHHE
IpIXaTeNnbHbIX TyTel (cM. Baggiolini et al., FEBS Lett. 307:97 (1992); Miller et al., Crit. Rev.
Immunol. 12:17 (1992); Oppenheim et al., Annu. Rev. Immunol. 9: 617 (1991), Seitz et al., J.
Clin. Invest. 87: 463 (1991); Miller et al., Ann. Rev. Respir. Dis. 146:427 (1992); u Donnely et
al., Lancet 341: 643 (1993), Fox & Haston, Radiation Oncology, 85:215 (2013), Hirose et al., J.
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Genet. Syndr. Genet. Ther. S3:005 (2013), Miller et al., Eur. J. Drug Metab. Pharmacokinet.
39:173 (2014), Lazaar et al., Br. J. Clin. Pharmacol., 72:282 (2011)).

I[TomMmumo  BocmanuTeNnbHBIX — 3a0oneBaHuii, HekoTophle u3 CXCR2-nuranmHbix
xemokuHoB, BKmouas CXCLI, CXCL2, CXCL3 u CXCLS, y4acTBYIOT B WHAYLHUPOBaHUU
anruoreneza omyxonu (Strieter et al. JBC 270: 27348-27357 (1995)). Hexoropeie CXCR2-
JMTaHIHbIE XEMOKHHBI PUBOIAT K YXYALIEHUsAM npu umemudeckoMm nHcynbte (Connell et al.,
Neurosci. Lett., 15:30111 (2015). Mx aHruoreHHas akTUBHOCTb, BO3MOXKHO, OOYyCIIOBJIEHA
aktuBanned xemoknHamu CXCR2, skcrnpecCHpOBaHHBIX Ha TOBEPXHOCTH KIIETOK SHAOTENHUS
cocynoB (2C), B OKPYKAIOIIUX TKAHSX.

UzBecTHO, uTO MHOTHE TUTIBEI onyxosed BeipadaTeiBatoT CXCR2-nuraniHpie X€MOKHUHBI.
BripaboTka 3THX XeMOKHHOB Koppenupyer ¢ 6ojee arpeccuBHbIM ¢peHotunoMm (Inoue et al. Clin
Cancer Res 6:2104-2119 (2000)) u mnoxum nporHo3oM (Yoneda et. al. J Nat Cancer Inst
90:447-454 (1998)). TlOCKONBKY XEMOKHHBI SIBJISIFOTCS CHJIBHBIMH XE€MOTAKCUYECKUMU
dakTopamu 11t XeMoTakucuca kietok JC, OHHM, BEPOATHO, HHAYLUPYIOT XEMOTAKCHC KJIETOK
SH/IOTENHUs] B HANPABJICHUU MeCTa MX BBIPAOOTKHM B OMYyXOJHU. ITO MOXKET OBITh KPUTHYECKU
BAKHOM CTagueil B MHAyLHMPOBaHMU aHrmoreHesa omyxosu. Maruouropsr CXCR2 nopasmisioT
aHruoreHHyr akTuBHOCTh ELR-CXC XeMOKHWHOB U TIOSTOMY OJIOKHPYIOT POCT omyxonu. Takas
NPOTHUBOOITYXOJIeBasi aKTUBHOCTh Obta rnokazaHa aist antutes Kk CXCLS8 (Arenberg et al. J Clin
Invest 97:2792-2802 (1996)), ENA-78 (Arenberg et al. J Clin Invest 102:465-72 (1998)) u
CXCLI1 (Haghnegahdar et al. J. Leukoc Biology 67:53-62 (2000)).

MHorue omnyxonesble kieTku skcnpeccupytoT CXCR2, u onyxoneBble KJI€TKM MOTYT
CTUMYJIUPOBaTh CBOH coOcTBeHHBbIH pocT myteM cekpernun ELR-CXC xemokuHoB. Takum
oOpaszom, moMuMO ociabiieHust aHTHOreHe3a B camux omyxousix, nHruoutopsl CXCR2 moryT
HAIpPsIMyIO TIOJABJISATh POCT OMYXOJIEBBIX KJIETOK.

CXCR2 4gacTo 3KCnpeccupyroTcss MHEJIOUAHBIMU cynpeccopHbiMu kietkamu (MDSC) B
MHUKpPOOKpYy>keHnHu omyxonieii. MDSC y4acTByIOT B MONaBICHHMM HMMYHHOH peaknuu Ha
onyxonb, 1 murpauuss MDSC B orBer Ha CXCR2 nuranapl XeMOKHHBI, HanbOoyiee BEPOSITHO,
OTBEYAET 3a NMPUBJICUEHHE YTHX KJIeTOK B omyxonu (Marvel and Gabrilovich, J. Clin. Invest. 13:1
(2015) and Mackall et al., Sci. Trans. Med. 6:237 (2014)). Takum oOpa3oM, UHTHOUTOPHI
CXCR2 moryT pa3BopadyrBaTh MOAABJISIOLINE MPOLECCHl U TEM CaMBIM IO3BOJISIIOT UMMYHHBIM
kietkam Oonee 3¢ddexTuBHO OTTOpraTh OMyxOoNb. JleWCTBUTEIBHO, OJOKHUPOBKA AKTHUBALIUU
CXC-xeMOKHHOBBIX PELENTOPOB OKa3aJach MOJIE3HOH B KauecTBe KOMOMHHUPOBAHHON TE€PaIu ¢
UHTHOUTOpaMH KOHTPOJIbHBIX TOYEK [JIsl TOAABIEHHs POCTa OMYXOJH, IMOATBEPKAAs, YTO
6mokaga CXCR2 MoXxeT TakXKe yCUJIMBATh OTTOPKEHHE OMyXOJU B KOMOWHALIMU C IPYTUMHU

BU/IAMHU MPOTHUBOOMYXOJIEBOH Tepanuy, BKIIFOYast (HO HE OrpaHMYUBASICh TOJBKO MUMH) BaKL[MHbBI
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U TPaaULIUOHHBIE BHIbI LUTOTOKCHYeckoi xumuorepanuu (cm. Highfill et al., Science
Translational Medicine, 6:237 (2014)).

AxtuHocTh Kaxnoro uz CCR6 u CXCR2 koppenupyeT ¢ MIOXMM MPOTHO30M IpH
HEKOTOpBIX THMax paka, Bkiodass CRC, kpome TOro KaXxablil M3 HUX, BEPOSITHO, paboTaer 1o
pa3sHOMY, TIOTEHLHMAJIBHO KOMILIeMeHTapHoMy, Mexanusmy (Nandi et al., PLoS One, 9:€97560,
2014; Liu et al, PLoS One, 9:e101137, 2014; Cheluvappa, Int J Colorectal Dis, 29:1181, 2014;
Zhang, Biomed Pharmacother. 69:242, 2014; Lee et al, Int J Cancer, 135:232, 2014; Wang and
DuBois, Oncoimmunology, 29:¢28581, 2014; Wu et al, Int J Clin Exp Med, 8:5883, 2015).

B cBere wxnuamueckoir BaxkHoctTHm CCRO m CXCR2, upenTudukanus COemuHEHUH,
KOTOpPbIE MOAYJHUPYIOT padOTy ONHOrO WJIM ODOMX M3 3THUX ABYX PELENTOPOB, NMPENCTABISET
co0OH mMpHBIEKATENbHBIA MOAXON K pa3apadOTKe HOBBIX TEPANEBTUYECKHX areHTOB. Takue
COEAMHEHUS U CrOCOObI UX MPUMEHEHHSI OTIUCAHBI B HACTOSIIIEM TEKCTE.

Kpatkoe onucanmne nzodpereHus

B Hacrositem n300peTeHN ONMMCaHbl COSTUHEH S, UMetoInue popmyy (A):

R5b 0] O RT

Rsy‘/ \ 3
’ R
R6b ~ N w
H H B
6a n
R ;\j 0
4
R (A)

rme R?, RY R R% R R® R’ B u nomcTpouHblii MHIAEKC N HUMEIOT 3HAYEHHS,
ykasaHHble Hike B IlompobHoM omumcanuu. COenMHEHUS MOTYT IPHUMEHSTBCS B JICUCHUH
3a00NeBaHUN MJIM MATOJOTHYECKUX COCTOSTHHH, MOIYJHPYEMBbIX, IO MEHbIIEH Mepe YaCTUYHO,
CCRO6, a Takke MOTYT MPUMEHSITHCS B JIeUeHUHN 3a00JIeBaHHI WIJIH TATOJOTMUECKUX COCTOSIHUM,
MOIYJIHPYEMBbIX 1O MeHbinel Mepe yactudHo, CXCR2.

Taxke ommcaHbl (papMaLeBTHUECKHUE KOMIIO3ULUHM COEAMHEHUH, UMEIOIIHUX (hopMyiy
(A).

B Hacrosmem w#300peTeHMHM ONHMCAaHBI TakXKe IpenapaTHBHbIE CIIOCOOBI CHHTE3a
coequHeHul, uMmermux Gopmyny (A), a Takke HEKOTOPbIE MPOMEXKYTOYHBIE COCIUHEHUS,
MPUMEHSIOINECS B CHHTE3E.

Kpartkoe onucanue ueprexen

Ha ®ur. 1A-1AJ npencraBieHbl CTPYKTYPbl H OHOJIOTHYECKAs! aKTUBHOCTD OITMCAHHBIX B
HACTOSIIIIEM TEKCTE COCTUHEHUI.

Ha ®ur. 2 npeacrasneno coequHenue 1.023 B tecre ¢ IL-23-uHaynupyeMbIM OyXaHUEM
yxa.

Ha ®ur. 3 npusenena PASI onenka y Mblinei, KOTOpbIM BBOAWIU coenuHeHue 1.129 B
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MOJAEJH NICOpHUa3a, HAYLIUPOBAHHOIO HMHUKBUMOJIOM.

Ha ®wur. 4 mpuBeneHsl OLEHKH TOJIIWHBI, 3pUTEMbl U OOpA30BaHHS ICOPUATHYECKUX
Yyelmyek >3 y MBbIIIeH, KOTOPbIM BBOAWIM coenuHenue 1.129, B cpaBHEHHH ¢ MbILIAMH, KOTOPBIM
BBOJIUJIN TOJIBKO HOCHUTEJb, B MOJIEJIH TICOPHa3a, MHAYITUPOBAHHOTO HMHUKBUMOIOM.

ITonpoGHoe onmcanue n300peTeHus

Ilepen nagpHEHIIMM OMUCAHUEM HACTOSIIETrO N300pPETeHUs], HEOOXOAMMO MMOHUMATh, YTO
HacTosillee UW300peTeHHe He OrpaHUYMBACTCS YACTHBIMH BapUaHTAMU OCYINECTBJICHUS,
MPENCTABIICHHBIMA B HACTOSINEM TEKCTE, a TaKXe CJIeIyeT MOHUMAaTb, YTO MPUMEHseMast
TePMUHOJIOTUSl TIPENHA3HAYeHA MCKJIOYUTEIbHO JUIsl OINMCAHHWS YaCTHBIX BApUAHTOB
OCYILECTBJIEHUs U HE SIBJIAETCS OrPaHUYMBAIOLIEH.

B cnydae ykazaHus 1uana3oHa 3Ha4YEHUH, KaXA0€ 3HAa4€HHUE, C TOYHOCTBIO 10 JECATOHN OT
HUKHETO TpPEeeNa, €CJIM MHOE SIBHO HE JUKTYETCS KOHTEKCTOM, MEXAY BEPXHUM M HUKHUM
npefenaMyu YKa3aHHOTO IMana3oHa, U JI000e YKa3aHHOE MM BXOZSIIEe B YKa3aHHBIN AHANa3oH
3HaueHHUe, BXOMAT B 00BeM HacTosmero m3odperenus. BepxHuil u HwkHUl npenensl Oonee
MEJIKMX JHUANa30HOB MOTYT OBITh HE3aBUCHUMO BKITIOUEHBI B OOJiee MEJIKME MUAMA30HbI, H TaKXKe
BXOIST B 00bEM HACTOSIIEr0 N300PETEHUs], XOTS B YKa3aHHOM JIHAIMa30He MOTYT ObITh OCOOBIM
o0pa3oM UCKIIFOYEeHBI KpaiiHue 3HadeHus. Korma ykasaHHBIA JUANa3oH BKIIIOYAET ONHO WU
OoJIbIe KpaWHUX 3HAYEHUN, TO B 00BEM HACTOSINEr0 M300PETeHHs BXOMAT TAK)Ke AUATA30HBI,
UCKIJTFOHAIOIINE KakoW-mubo wmiu o0a W3 3THX BKJIIOYEHHBIX KpaWHWX 3HaueHuid. Ecmu He
YKa3aHO MHOE, BCE TEXHUYECKUE U Hay4YHbIE TEPMUHBI, UCIIOJBb3YIOIIHUECS B HACTOSALLEM TEKCTE,
UMEIOT 3HAYEHUs, W3BECTHBbIC KBATU(UIMPOBAHHBIM CIHEIUAINCTaM B OONAaCTH, K KOTOPOH
OTHOCHTCSI HACTOsIIeE N300pEeTeHHE.

Crnenyer OTMETUTB, YTO MpPHU HUCHOJB30BAHUM B HACTOAIEM TekcTe U B Dopmyne
u300peTeHns], MPUMEHEHHe E€IUHCTBEHHOTO YHCJIa BKIFOYAE€T TAaKXKEe MHOXKECTBO YKA3aHHBIX
MPEAMETOB, €CJIM HHOE SIBHO HE JUKTYETCS KOHTEKCTOM. Takke cienayer OTMETUTb, 4YTO
@opmyna u300peTeHUs] MOKET HCKJII0YaTh KAaKOH-IMOO OMIIMOHANBHBIA 3jeMeHT. Takum
o0pa3oM, NaHHOE TIOJIOKEHUE CIYXKUT MPEeeHTHOW OCHOBOW [JiIi MPUMEHEHHs] TaKOU
HUCKJIFOUUTEJIbHON TEPMHUHOJIOTHH, KaK «UCKJFOUYUTEIBbHO», «TOJIBKO» M T.II., MPHU OMUCAHUU
3asIBJISIEMbIX OTJIUYUTENbHBIX MPU3HAKOB, WIH UCTIOb30BAHUS «HETATUBHBIX)» MPU3HAKOB.

OOcyxnaeMble B HACTOSIIEM TEKCTe MyOJIMKAIUU MPUBEACHBI UCKITIOUUTEIBHO IS WX
PACKpBITHSI IO JaThl MOJAYH HACTOSIEH 3asiBKU. Kpome TOro, ykasaHHbIe MaThl MyOHKALIUN
MOTYT OTJHYATbCS OT PEANbHbIX AaT MyOJNUKALMA, YTO MOMKET MOTPeOdOBaTh HE3aBUCHUMOM
MPOBEPKH.

QO01Me noJIOKEeHUs

HaCTOﬂH.Iee I/1306peTeHI/Ie ABJIACTCA CJICACTBUEM OTKPBITUA TOr0, 4YTO COCIUHCHUS,
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umeromue Gopmyny (A), (Al), (A2), (I) u (Ial) padotaroT kak akTuBHBIE aHTaroHUCTHI CCRO
peunenropa w/mwm CXCR2  penentopa. JlaHHble  COEAMHEHUS WMEOT in VIVo
NPOTUBOBOCTIAIUTENBHYIO aKTHBHOCTh M OOJANAIOT YJIYYIIEHHBIMH (PapMaKkOKHHETHYECKUMHU
cBotictBaMu. (COOTBETCTBEHHO, OIMMCAHHbIE B HACTOSALIEM TEKCTE COCOUHEHHS MOTYT
NPUMEHATBCA B (hapMaleBTUYECKUX KOMIO3HIUsX, crocobax nedennss CCRO-omocpenyembix
3abonepanuii w/umu CXCR2-omocpenyembix 3a0ojieBaHUN, W B KayeCTBE KOHTPOJIbHBIX
coenunenuii s uaentudukamym CCRO w/unu CXCR2 aHTaroHNCTOB.

Coxpalenus U onpeneacHus

Ecnu He ykazaHO WHOe, NMEPEeYHCIICHHbIE Najiee TePMHUHBI HMEIOT YKa3aHHbBIE HIKE
3Ha4YeHUs1. J{pyrue TepMUHBI pa3bsICHEHBI B APYTrUX (parMeHTax TEKCTa.

Tepmun "ankua", cam mo cebe M Kak 4acTh APYroro 3aMECTHUTENs, O3HAYAeT, €CIU He
YKa3aHO WHOE, JIMHEWHBIA WM Pa3BETBJICHHBIA YIJIEBOAOPOAHBIA paAuKal, HWMEKLNN
o003HaYeHHOE YHCIIO aTOMOB yriepona (Hampumep, Ci-g o3Hawyaer 1-8 aromMoB yriepona).
[IpuMeps! amKWIBHBIX TPYII BKJIIOYAIOT METHJI, THJI, H-NPOMII, U3OMPONHI, H-OyTwi, TpeT-
OyTun, n300yTHI, BTOP-OyTHII, H-IIEHTWJI, H-Te€KCHJI, H-TeTITHII, H-OKTHJI | T.1I.

TepMuH "HukIOaNKUI" OTHOCUTCS K YIJI€BOAOPOIHBIM LIMKJIAM, UMEIOLINM YKa3aHHOE
qucno aromMoB B mukie (Hampumep, Csi.eLUKIOANKMI) U SBJSIOLIMMCS  IOJHOCTBIO
HACBIIEHHBIMI WJIM UMEIOLUTUMH He 0oJiee OMHOHN OBOWHON CBSI3W MEXIY BEPIIMHAMM LHKJIA.
"I{uknoankua" OTHOCUTCS Takke K OWIMKIMYECKUM W TMOJULUKINYECKUM YTJIEBOIOPOAHBIM
KOJIbIIaM, TAKUM Kak, Harpumep, Ounmkiio[2.2. 1|renran, Ounmkio[2.2. 2JokTaH U T.1.

TepMuH "uukiorerepoankun" OTHOCUTCS K LUKJIOAIKUIBHOW TpyIIe, HMeIoLen
YKa3aHHOE YMCJIO BEPIIUH IUKJIA (MJIK YJICHOB) U comepxkamed 1-5 rerepoaToMoB, BBIOPAHHBIX
u3 N, O, u S, KOTOpBIE 3aMeIIal0T OT OAHOIO JI0 MSTH aTOMOB YIJIEPO/a B LHKJIE, U I7I€ aTOMBI
a30Ta U cepbl HEOOA3aTENbHO OKHCIEHBI, U aTOM(BI) a30Ta HEOOS3aTENIbHO KBATEPHU3OBAH(BI).
L{ukyoreTepoankmyi MOXET MNPEACTABISATh COOOW MOHOLMKINYECKYIO, OWIUKIMYECKYIO WU
NOJHLUKIUIECKYIO KOJIBLIEBYIO cHCTEMY. Heorpannuusaroimue PUMEPBI
LIKJIOT€TEPOAKIIIBHBIX ~ TPYI  BKIIOYAIOT NHUPPONUANH, HMHIA30JUINH, NHPA30JUINH,
OyTHpoJakTaM, BaJepoJaKTaM, WMHIA30JUIMHOH, TUIAHTOHMH, JWOKCOJNaH, (ramumun,
nunepunuy, 1,4-muokcan, mopdonuH, THoMopdonuH, THOMOPHOIUH-S-0KCHA, THOMOP(OIHH-
S,S-okcun, munepasuH, MUPaH, MUPHIOH, 3-MUPPOJHH, THOIHMPAH, MHPOH, TeTparuapodypa,
TeTparugpoTHOPeH, XUHYKIUAMH W T.0. L{UKjIorerepoankuipHas TIpymrna MOXeT ObITh
NPUCOEAMHEHA K OCTAJIbHOW YaCTH MOJIEKYJIbl Yepe3 aTOM YIJIepoAa B LIUKJIE HIJIM Te€TePOaTOM B
LIFKJIE.

Ilpyn ucnonp30BaHHMM B HACTOSIIEM TEKCTE, BOJHUCTAs JHMHUA "~ MEpecekarolnast

NPOCTYIO, NIBOHHYIO WM TPOHHYIO CBsI3b B JIIOOOH M300pakeHHOHW B HACTOSIIEM TEKCTe
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XUMHYECKON CTPYKType, O3HA4aeT TOYKY MPHUCOECOUHEHHsI MPOCTOH, NBOWHOW WU TPOWHOMU
CBSI3W K OCTaJbHOH 4acTH MOJeKyjbl. Kpome TOro, cBs3b, HOXOAALIasl A0 LEHTPa IHKJIA
(HarpumMep, GEHUTBPHOTO IIMKJIAa) O3HAYAET MPUCOCAMHEHHE MO JII0OOH M3 MOCTYMHBIX BEPIIUH
nanHoro nmkia. KeamumduurpoaHHOMY crienainucTy B AaHHOH oOmactu OyneT MOHSATHO, YTO
HECKOJIBKO 3aMECTHUTENIEH, TTOKa3aHHBIX KaK MPUCOSANHEHHBIE K LIUKITY, IPUCOSTUHIIOTCS K TEM
BEpLIMHAM IHMKJIA, KOTOpble oOOecreynBarOT (OPMHUPOBAHHE YCTOWYHMBBIX COEAMHEHUH U
CTePUUYECKH COBMECTUMBL J[ JBYXBaJEHTHOTO KOMIIOHEHTa, VKa3aHHOE H300pakeHne
BKJIIOUAeT JIOOYI0 opueHTanuio (mpsMyr win obpatHyr). Hampuwmep, rpymma "—C(O)NH-"
BKJIFOUaeT CBs3Ky ¢ Jroboi opuentanueit: -C(O)NH- mwim —NHC(O)-, u cxomHbIM 00pazom
“-O-CH,CH;-“ pxmouaer u -O-CH,CH;-, u -CH,CH»-O-.

Tepmunsl "ankokcn", "ankuiaMuHO" U "adKuUITHO" (MJIM THOAJIKOKCH) TPUMEHSIOTCS B
UX OOBIYHOM CMBICJIE M OTHOCATCS K QJKHJIBHBIM TPYIIaM, MPUCOSTUHEHHBIM K OCTAJIbHOHN
YacTH MOJIEKYJIbl 4Yepe3 aTOM KHCIOPOAa, aMHUHOTPYIITYy MIJIH aTOM Cepbl, COOTBETCTBEHHO.
Kpome Toro, nns muanKuiIaMHHO-TPYIII, AJKHJIbHBIE (PParMEHTbl MOTYT OBITH OJUHAKOBBIMH
WIH Pa3HBbIMU, a TAKXKE MOTYT OOBEIUHATHCS C (POPMHUPOBAHUEM 3-7-UJIEHHOT'O LIUKJIA C aTOMOM
a30Ta, K KOTOPOMy OHH TpHcoennHeHbl. COOTBETCTBEHHO, TPyINa, H3o0pakaemas kak -NRAR®,
BKJIFOYAET MUTIEPUAMHIII, TUPPOIUINHII, MOP(OIUHIII, a3€TUAMHNI U T.I1.

Tepmun "ramoren" cam mo cebe WM KaK 4acTh APYTroro 3aMeCTUTENIsl O3HAYAET, €CIIH He
yKa3aHO wWHOe, atoMm (ropa, xyopa, Opoma wiu woma. Kpome TOro, Takme TEpMHHBI Kak
"TajoreHaNKmI", BKIIOYAI0T MOHOTAJIOTEHANIKIIT U nosuranoreHankmi. Hanpumep, tepmun "Ci-4
rajioreHaJkmn" BKIO4YaeT TpudpTtopmernn, 2,2,2-rpudropstun, 4-xmopOytui, 3-OpoMmnporn u
T.IL

Tepmun "apun" o3HauaeT, €CiM HE YKa3aHO WHOE, MOJUHEHACBHIICHHYIO, B THITUYHOM
cilydae apOMAaTHYECKYI0 YIJIEBOAOPOIHYIO TPYIIY, KOTOPas MOXKET MPENCTaBisATh COOOH OIUH
LWKJI WJIM HECKOJBKO IMKJIOB (IO TPeX LUKJIOB), CONPSDKEHHBIE MM CBA3aHHBIE KOBAJIEHTHO.
Heorpannunparomnyie mpuMepsl apHIbHBIX TPy BKIOYAOT GeHnt, HahThi u oudenun.

TepMuH «rerepoapuia» O3HAYaeT ApHWJIbHBIE TPYMIBI (MM LUKJIBI), COXEpKAIlHe OT
OJHOTO 1O TISITH TeTepoaToMoB, BeIOpaHHBIX W3 N, O m S, rme aTtoMmel a3oTa U Cepbl
HeoOsI3aTeNbHO ~ OKMCJIEHBl, W atoM(bl) a30Ta  HEOOsA3aTeNbHO  KBAaTEPHU30BAH(bI).
I'etepoapunbHas rpymnma MOXeT ObITh NMPUCOENMHEHA K OCTAIBbHOH HYacTH MOJIEKYJIBI depe3
rerepoaroM. Heorpanu4mparomuye NPUMEPbl T€TEPOAPMIIBHBIX TPYIMIT BKJIIOYAIOT MHPUAI,
NUPUAA3HHUJ, TUPA3UHWI, NUPUMHIWHWI, TPUA3UHWI, XUHOJUHWI, XHHOKCAJIMHUIL,
XUHA30JIMHWI, LUHHOMWI, (PTaNasuHWI, OEH3O0TPHA3MHUI, NYPHHWJI, OEH30MMHIA30INII,
OeHzonmpazonwi,  OSH30TpHA30NMWI,  OEH3W30KCca3amwi,  U300€H30QYypHJ,  HW3OMHIOJIMII,

HUHAOJU3HHUII, 66H30TpI/IaBI/IHI/IJ'I, TUCHONMUPUAWHNII, TUEHOMMUPUMUAWUHNUII,
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NMPA30JIONMUPUMHUINHII, UMHAA30MUPUINHBI, O€H30THAKCOMWI, OeH30(hypaHm, OeH30THEHWI,
WHAONWJI, XWHOJWI, W30XUHOJNWJ, W30THA30IWI, TMUPA30III, WHAA30MWI, NTEPUANHHI,
UMUJA30JIMI, TPHUA3OJIII, TETPA30JIUJI, OKCA30JIMJI, W30KCA30JIJI, THAAHA3OJWI, MHPPOIIHIL,
THUA30JIHIL, PYPUIT, TUEHWT U T.I. 3aMECTUTEIIN B T€TEPOAPMIIbHBIX [IUKJIAX MOTYT OBITh BHIOPAHBI
U3 TPYIIBI TPUEMJIEMbBIX 3aMECTHTENICH, ONTMCAHHBIX HIKE.

VYKa3zaHHbIE BbIIIE TEPMUHBI (Harpumep, "ankun", "apun" u "rerepoapun”) B HEKOTOPBIX
BapPMAHTaX OCYIIECTBJICHUS HEOOS3aTeNbHO SBISIOTCS 3aMelIeHHbIMU. lIpeanouTuTeNnbHbIe
3aMECTUTENH JIJIsl KAKIOro THIA PaluKaja MePEeINCICHbI HUXKE.

HeoOsi3aTenbHBIMU  3aMECTUTENISIMH B JIKWJIBHBIX  paAnKanax (BKJIIOYAsh TPYIIIbI,
KOTOPBbIE YaCTO HMEHYIOTCSl aJIKWJICH, aJKeHWI, AJKUHWJI ¥ LHUKJIOANKII) MOTYT OBITh
pasnuuHble Trpymnmbl, BeiOpaHHbie n3: -rajoreH, -OR’, -NR’R”, -SR’, -SiR’R”R”’, -OC(O)R’,
-C(O)R’, -CO2R’, -CONR’R”, -OC(O)NR’R”, -NR”C(O)R’, -NR’-C(O)NR”R”’, -NR”C(O):R’,
-NH-C(NH2)=NH, -NR’C(NH2)=NH, -NH-C(NHz)=NR’, -S(O)R’, -S(O):R’, -S(O)NR’R”,
-NR’S(0);R”, -CN u -NO; B kosudecTBe OT HyJist 10 (2 m’+1), rme m’ 3T0 o0Iee Yrcio aTOMOB
yraepona B TakoM panukane. R, R” u R kaxnaplii He3aBUCHMMO O03HA4arOT aTOM BOJOPO.a,
He3aMmelleHHbId Ci-g KW, HE3aMELICHHBIM TIeTepOaNKIJI, HE3aMEILICHHBIM apuil, apw,
3aMerneHHbin 1-3 rajorenamu, HesaMeeHHbIN Ci-g amkm, Ci-g ankokcn win Ci-g THOATKOKCH
rpynmny, Win He3amelleHHble apui-Ci-4 ankuibHble rpynnel. Korna R’ u R” npucoenvsensl k
OITHOMY U TOMY JK€ aTOMY a30Ta, OHH MOT'YT OOBEAUHSITHCS C aTOMOM a30Ta ¢ 00pa3oBaHUEM 3 -,
4-, 5-, 6- wiu 7-unennoro umkia. Hampumep, -NR’R” Bxmtouaer 1-nuppomunuann u 4-
MOP(OITHHUIL.

AHAJIOTUYHO, HEOOs3aTeIbHbIE 3aMECTHTEIM B APIJIbHBIX M TeTePOAPUIbHBIX TPYIIax
BapbUPYIOTCS U 00BIYHO BBIOpaHsb! u3: -rajorex, -OR’, -OC(O)R’, -NR’R”, -SR’, -R’, -CN, -NOg,
-COzR’, -CONR’R”, -C(O)R’, -OC(O)NR’R”, -NR”C(O)R’, -NR”C(O)R’, -NR’-C(O)NR"R"”’,
-NH-C(NH2)=NH, -NR’C(NH:2)=NH, -NH-C(NH2)=NR’, -S(O)R’, -S(O)R’, -S(O);NR’R”,
-NR’S(0):R”, -N3, nepdprop(C1-C4)anmkokcu, u nepdrop(Ci-Cs)anku, B KOTHUECTBE OT HYJIS 10
o011ero 4ncia He3aHSIThIX BAJCHTHOCTEH B apOMAaTHUYECKOHN IUKIMUeCKol cucreme; u rae R’, R”
u R’ HezaBuCHMO BBIOpaHbI U3 atoma Bogopona, Cig ankwmna, Cs.s nukioankuia, Cr.g aNKeHIIa
u Cy.g ankuHwia. [pyrue moaxopsine 3aMeCTUTENH BKIIOYAIOT KaKIbIH W3 MEPEUNCICHHBIX
BBIIIIE 3aMECTUTEINIEH AJIsl apuiia, MPUCOSTUHEHHBIX K aTOMY B LIUKJIE AJIKHJIEHOBBIM MOCTHKOM 13
1-4 aroMOB yriepona.

JlBa u3 3aMecTHUTENIed Yy COCENHHX aTOMOB APUJIBHOTO WJIM TE€TEPOAPUIIBHOTO KOJbIA
MOTYT HeoOsi3aTebHO ObITh 3amMernenbl 3amectuteneM Gopmyner -T-C(O)-(CH2)q-U-, rtne T u U
HEe3aBUCUMO npeacTasisitoT codoit -NH-, -O-, -CH»- wiu onuHapHYIO CBSI3b, W ( MPEACTABIISET

coboii nenoe unciao or 0 g0 2. ANBTEpHATHBHO, [1BA U3 3aMECTUTENEH Yy COCETHHX aTOMOB
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APWIBHOTO HJTH T€TEPOAPHIIBHOIO KOJIbLIA MOTYT HEOOSI3aTeNIbHO OBITh 3aMELIEHBI 3aMECTUTENIEM
dopmyisl -A-(CH»)-B-, rne A u B HesaBucumo npeacrasisitor codoit -CHs-, -O-, -NH-, -S-,
-S(0O)-, -S(0)2-, -S(0O)NR’- unn oqUHAPHYIO CBSI3b, U I IPECTABIACT COOOM 1esioe Ynucio ot 1
no 3. OgHa W3 MPOCTBIX CBsI3e B HOBOM LMKJE, OOpasyrolieMcs TakuM OOpasoM, MOXKET
HeoOs13aTeNbHO OBITh 3aMEHEHa Ha IBOWHYIO CBs3b. AJIBTEPHATHBHO, /1BA M3 3aMECTHUTENEH Y
COCEIHUX AaTOMOB AapWJIBHOTO WJIHM TeTePOapUiIbHOIO KOJbLIA MOTYT HeOoOs3aTeNbHO OBITh
3amerneHbl 3amectuteneM Gopmyssl -(CHz)s-X-(CHa)-, Tme s ¥ t HE3aBUCUMO MPEACTABIISIOT
coboit nenbie yncna ot 0 no 3, u X npexacrasisier codoit -O-, -NR’-, -S-, -S(O)-, -S(O),- unmu
-S(O):NR’-. 3amecturenr R’ B -NR’- u -S(O)NR’- BbiOpaH u3 atoma BOAOpOAa WU
He3aMmelieHHoro Ci-¢ ajnKuia.

IIpn nCnoONB30BaHUM B HACTOALIEM TEKCTE, TEPMHUH 'TeTepoaroM" BKIIOYAaeT B ceds
kuciopon (O), azor (N), cepy (S) u kpemuuii (Si).

Korna nepemennas (nanpumep, R! unu R?¥) npucyrcTsyeT Oonee 0IHOTO pa3a B KaKOM-
00 COENUHEHWH WJIM 3aMECTHTEJIe, €ro 3HA4YeHHE B KaXXIOM Cllydae HE 3aBHCUT OT €ro
3HaYeHUsT B KaXIOM JpyroM ciy4dae. Kpome Toro, xoMOuMHammu 3amecTuTeNedl w/wimu
NEPEMEHHBIX pa3pelleHbl TOJBKO B TOM CJydae, €Cli Takue KOMOWHAuuu (HOPMHUPYIOT
YCTOWYHMBBIC COSTUHEHUSI.

Tepmun "(apmaneBTHYECKH MNpUEMIIEMble COJNU" BKJIIOYAET COJH  JEeHCTBYIOIIHUX
BEIIECTB, IMOJYYCHHBIE C OTHOCHUTENIbHO HETOKCHYHBIMH KHUCJIOTAMH WJIM OCHOBAHHSIMH, B
3aBUCUMOCTH OT KOHKPETHBIX 3aMECTHUTEJIeH B OMHCAHHBIX B HACTOSIIEM TEKCTE COCOUHEHHUSIX.
Korma coenuHeHmss 1O HacTosimeMy H300pPETEHHIO CONEP)KAaT OTHOCHTENBHO KHCIbIE
(YHKIMOHAJbHBIE  TPYMIMbI, MOXKHO TMOJYYUTb OCHOBHO-aIAUTHBHBIC COJH  MYTEM
B3aUMOJEHCTBUSl HEUTpambHOH (OPMBI TAaKUX COEAMHEHHWH C JOCTATOYHBIM KOJHYECTBO
JKEJIAeMOT0 OCHOBAHUS, ake 0e3 pacTBOPHUTENS MM B MOAXOSAIIEM WHEPTHOM PacTBOPHTEINE.
[Ipumepbl  conel,  SBISIOUIMXCS ~ MPOU3BONHBIMH  (DAPMALEBTHYECKU  MPUEMIIEMBbIX
HEOPTaHUYECKUX OCHOBAHHWH, BKIIFOYAIOT COJIM AJIOMUHUSI, AMMOHWS, KaJNbLHs, MEIH,
xenesa(ll), sxenesa (III), nuTus, marHus, MapraHna, Kanus, HaTpus, uuHka u T.4. Comm,
SIBJISTFOIUECS] TIPOM3BOAHBIMU  (PApMALIEBTUYECKH TMPUEMIIEMBIX OPTaHUYECKUX OCHOBAaHMIA,
BKJTIOYAIOT COJIU MEPBUYHBIX, BTOPUYHBIX W TPETHYHBIX AMUHOB, BKJIFOUAsl 3aMEIIIEHHbIE aMUHBI,
[UKJIMYECKIE aMUHBI, IPUPOIHbIE AMHUHBI U T.JI., TAKUE KaK apruHuH, OeTanH, KOQerH, XOJuH,
N,N’-nuOeH3 UM TUIEHAHAMUH, TUITWIAMUH, 2-IU3TUIAMHUHOITAHOJ, 2-IUMETHIAMHUHOITAHOL,
STAHOJIAMUH, ATHJIEHANAMUH, N-3TUIMOp(onuH, N-3TUIMUNEPUINH, TIIFOKAMUH, TJIFOKO3aMIH,
THCTUAWH, TUApaOaMUH, W3OMPONIIAMUH, JIM3WH, METHITIIOKAMUH, MOPQOJIUH, MUIMEPa3HH,
MUNEPUINH, TOJUAMUHOBBIC CMOJIbL, TMPOKAWH, MypPUHBL, TEOOPOMHH, THUITHIIAMUH,

TPUMETHUIIAMHH, TPUIIPOMUIIAMUH, TPOMETAMWUH W T.II. Korna COCAUHCHUA MO HACTOALIEMY
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H300PETEHHIO COAEPIKaT OTHOCHTEIBHO OCHOBHBIE (DYHKIIMOHAIBHBIE TPYTIIIbI, MOJKHO TOTYYUTh
KHCJIOTHO-aJIUTUBHBIE COJIM MyTEM B3aUMOAEHCTBUS HEUTPaIbHON (POPMBI TAKHX COSIUHEHHH C
IOCTaTOYHBIM KOJIMYECTBOM JKEJIaeMOW KHCJIOTBI, 0€3 pacTBOPUTENI MM B TOAXOISALIEM
UHEPHTHOM pactBoputene. Ilpumepsl hapManeBTHIECKH NMPUEMIIEMBIX KHCIOTHO-aAJUTHBHBIX
COJIEH BKJIIOYAIOT COJIM C HEOPTraHWYECKHMMM KHCJIOTAMH, TaKUMH KakK XJIOPHCTOBOIAOPOIHAS,
OpOMHUCTOBOIOPOIHAS a30THasl, yrOJIbHAS, MOHOTHUAPOYTOJIbHAS, dochophas,
moHoruapodochopHas, auruapodocdopHasi, cepHasi, MOHOTHAPOCEPHAst, HOANCTOBOIOPOAHAS
wn GpochHopucTast KHCIOTA | T.IL., & TAKXKE COJIU C OTHOCUTEIHbHO HETOKCHYHBIMU OPTaHMYECKUM
KHCJIOTaMH, TaKUMH KakK YKCyCHas, NPOIMHMOHOBAs, W30MACISHAs, MAaJIOHOBas, OEH30iHas,
sHTapHasi, cyOepuHOBas, (ymapoBas, MUHAaNbHas, QTanesas, OeH30JCYyNb(OHOBAs, MNapa-
TOJTYOJICYTb(OHOBAS, TUMOHHAsI, BUHHASI, METaHCYJIb(OHOBAs U T.I. TakKe OXBATHIBAIOTCS COJIH
C aMHHOKHCJIOTAMH, TaKHe€ KaK apruHAThl U T.I., U COJIM TAaKUX OPTaHMUYECKHUX KHUCIIOT, KaKk
TJIFOKYPOHOBAsl WJIM TaJAKTYPOHOBasi KUCJIOTHI U T.m. (cM, Hampumep, Berge, SM., et al,
“Pharmaceutical Salts”, Journal of Pharmaceutical Science, 1977, 66, 1-19). Hexotopsie
YaCTHBIE COEAMHEHHs] 1O HACTOSILIEMy H300pPETEHUIO COAEP)KaT M OCHOBHBbIC, U KHCIJIOTHBIC
(YHKLMOHATBHBIE TPYMIIbL, YTO MO3BOJIIET TAKUM COEIUHEHHSIM OOPa3OBbIBATH KAK OCHOBHO-
aJINTUBHBIE, TAK M KUCJIOTHO-aTUTUBHBIE COJIH.

Hefitpanbable (OpMBI COENWHEHHMI MOXKHO PEreHEPHpPOBATh IyTeM B3aUMOJEHCTBUS
COJMM C OCHOBAHWEM WM KHCJIOTOH U BBIIENCHUS MATEPUHCKOTO COENUHEHHsS] OOBIMHBIM
crocoboM. MarepuHckass ¢popMa COEIWHEHHs] OTJIMYAETCS OT PAa3JIMYHBbIX COJIEBBIX (HOpM
OTpENeIEHHBIMU (PU3MUECKUMH XapaKTEePUCTHKAMH, TAKIMHU KaK PaCTBOPUMOCTH B MOJISIPHBIX
PacTBOPUTENSX, HO BO BCEM OCTaJbHOM COJM 3KBUBAJICHTHBI MATEPUHCKHM COCTUHEHUSIM, B
TEPMUHAX HACTOSIIEro N300PETEHMS.

ITomumo coneBbix (opM, B HacTosmeM H300PETEHUH OIMUCAHBI COEIUHEHHS,
npeacrasisomue coboil mponekapcTBeHHble GopMbl. [IponekapcTBa ONMMCAHHBIX B HACTOSIILEM
TEKCTE COEAWHEHHWH TMpPEenCcTaBISIOT COOOM COENWHEHMs, KOTOPBIE JIETKO IPETEePIEeBAIOT
XUMHYECKHE M3MEHEHHUS B (DU3MONOTMYECKHX YCIOBHUSX, NaBas COCAUHEHHUS IO HACTOALIEMY
u3o0perenno. Kpome Toro, mposiekapcTsa MOXKHO NPEBPATUTh B COCOMHEHUS MO HACTOSLIEMY
H300PETEHNI0 XUMUYECKIMHU HIIH OMOXMMUYECKMMH METOJaMH B ex Vivo ycnosusix. Hampumep,
NPOJIEKAPCTBAa MOJKHO MEIJICHHO MPEBPATUTh B COEAMHEHUS MO HACTOSIIIEMY U300PETeHHIO TIPU
NOMEINEHNN HUX B pe3epByap IUIACTBIPS [JIsI YPE3KOXKHOTO BBENEHUS C IMOIXOASIIUM
(bepMEHTATUBHBIM HJIH XUMHUYECKUM PEAreHTOM.

Hekotopble coenuHEHWs] MO HACTOSIIEMY M300PETEHHI0 MOTYT CYyINECTBOBATb B
HECOJIbBATUPOBAHHBIX (OpMax, a Takke B COJBBATUPOBAHHBIX (OpMax, BKIOUAST

ruapaTupoBanHbie  ¢opmel. B memom, combBaTupOBaHHBIE  (OPMBI  SKBHBAJIECHTHBI
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HECOJIbBATUPOBAHHBIM (OpMaM, W BCE OHHM OXBATHIBAIOTCS HACTOSIINM HM300pETCHHUEM.
Hekotopsle coennHEHUs] MO HACTOALIEMY H300PETEHHIO MOTYT CYINECTBOBATH B HECKOJBKUX
KpHUCTAUTHUECKUX Wiu amopdubx popmax. B menom, Bce pusndeckne GopMbl SKBUBAIEHTHBI
s obnacrell MPUMEHEHHs, OXBATbIBAEMbIX HACTOSIIIUM H300pETeHHEM, U BXOIAT B 00BEM
HACTOSIIIIETO M300pETeHMUSI.

Hekotopele coenuHeHHs IO HACTOAILIEMY H300PETEHHI0O HMEIOT aCHUMMETPHUYECKHe
aToMbl yriaepona (ONTHYECKHE LEHTPBI) WM BOMHBIE CBSI3H, BCE PAalleMaThl, HACTEPEOMEPHI,
reOMETPUYECKHE H30MEpPbI, PErHMOM30MEepbl W HWHIWBUAYAJIbHBIE H30MEphl (Hampumep,
OTAENbHBIE HHAHTUOMEPBI) BXOMIT B 00BeM Hacrosmero usobdpereHus. Korma ykazaHo
CTePEOXMMUYECKOE CTPOCHHUE, 3TO O3HAYAET COENHMHEHHE, B KOTOPOM MPUCYTCTBYET OIMH H3
U30MEPOB U KOTOPOE NPAKTUYECKH HE COIEpXKUT apyroro usomepa. «llpakTudecku He
COZIEPIKUTY PYTOro U3oMepa O3HAYaeT COOTHOIIEHUE ABYX M30MEPOB MO MeHbinel Mepe 80/20,
bonee mnpenmouturenvHo 90/10, wnm  95/5 wnm  Oompme. B HEKOTOpBIX  BapHaHTax
OCYILECTBIIEHUsS], OAUH U3 U30MEPOB MPUCYTCTBYET B KOJUUECTBE MO MeHblel Mepe 99%.

CoenuHeHHsT MO HACTOSALIEMY HW300pPETEHHUI0 MOTYT TakXKe HMETb HEMPUPOIHbIE
COOTHOILIEHHUsS] U30TOMOB 110 OJHOMY MJIM OOJIbIIE aTOMOB, COCTABJISIIOIIMX 3TH COCTUHEHUS.
HenpuponHble COOTHOIIEHUST M30TOMOB MOXKHO ONPEAENUTh KaK HAXOASIIHECs B IHAMA30HE OT
MPUPOAHOTO KOJIMYECTBA O KOJIMYECTBA paccMmarpuBaeMoro aroma pasaoro 100%. Hampuwmep,
COEAMHEHUS] MOTYT OBbITh PAJUOAKTUBHO MEYEHBbI PAJMOAKTUBHBIMH H30TONAMH, TAKUMH Kak,
nanpumep, Tputuii (CH), won-125 (***I) umu yrmepon-14 (**C), unu HepanmoakTHBHBIMH
u30TONaMH, TakuMu Kak geitepuii (*H) unu yraepon-13 (1°C). Takue Bapuanuu H30TONOB
MOTYT OTKPBITh AONOJHUTENbHbIE OOJACTH MPUMEHEHUsT K ONHCAHHBIM B JPYTUX pas3jaenax
HACTOSIILEro omucaHusi. Hampumep, M30TONHBIE MOAM(HUKALNN COSNUHEHHWH MO HACTOALIEMY
HU300pETEHNI0O MOTYT HAaHTH JONOJHHUTEIBHOE NMPUMEHEHHE, BKIIOYas (HO He OrpaHUYHBAasCh
TOJIKO MIMH) TIPUMEHEHUE B KaUeCTBE JUArHOCTUYECKUX H/WIIH BH3YAIM3HPYIOIINX PEAreHTOB,
WIN B KAUeCTBE LUTOTOKCHYECKHX/PATUOTOKCHUECKIX TepPareBTHYeCKHX cpencTB. Kpome Toro,
U30TONHBIE BAPHAHTHI COCAMHEHUH IO HACTOSINEMY HM300PETeHHI0 MOTYT MMEThb M3MEHEHHbBIE
bapMakokuHeTH4YeCKHE U (PapMaKOJUHAMUYECKHE XapaKTEPUCTHUKU, KOTOPbIE MOTYT BHOCHUTh
CBOW BKJIaJ B YJIYYIICHHUE XaPAKTEPUCTUK OE30MaCHOCTH, MEPEHOCUMOCTH MK 3PP eKTUBHOCTH
npu JiedeHud. Bce W30TOMHBIE BapualM COEOUHEHMH IO HACTOSIIEMY H300peTeHHIo,
pPamuOaKTUBHBIC U HEPATUOAKTUBHBIC, BXOIAT B 00bEM HACTOSIIETrO H300PETEHUS.

Tepmunbl “nmanuieHT’ WIH “CyOBEKT MNPUMEHSIOTCS B3aHMO3aMEHSIEMO M O3HA4YaroT
YeJIOBEeKa WIIM )KMBOTHOE, OTJIMYHOE OT YeJIOBEKA (HarpuMep, MICKOITUTAOLIEE).

TepMuHBI «BBEIEHHE», BBOAUTDHY M T.II. IPH UX NMPUMEHEHUH B OTHOLICHUH, HaIpUMeEp,

CY6’beKTa, KJICTKW, TKaHW, OpraHa WK OHOIOrUYeCcKOi JKHUAKOCTH, O3HA4YarOT KOHTAKT,
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Hanpumep, antaronucta CCR6O w/wumum CXCR2, copmepxamedi wux (¢apManeBTHUECKON
KOMITO3ULIH HJTH THArHOCTUYECKOTO CPEACTBA, ¢ CYOBEKTOM, KJIETKOH, TKaHBIO, OPTaHOM MU
OMONOrNYeCKOlN JKUAKOCTBIO. B ciydae KJeTKH, BBENEHHE BKJIIOUACT KOHTAKT (Hampumep, in
Vilro WU ex Vivo) peareHTa ¢ KJIETKOH, a TaK)Ke KOHTAKT peareHTa ¢ XUAKOCTBIO, TIe )KUIAKOCTh
HAXOIUTCS B KOHTAKTE C KJIETKOI.

TepMHUHBI «JIEUNTBY, «JIEYEHHE» M T.I. O3HAYAIOT MOPSNOK JeHCcTBUH (TakoH Kak
BeneHne aHtraronncta CCR6 w/mmn CXCR2, wnm comepkamed ero (apmManeBTHYecKOn
KOMITO3ULIMH ), HHULIMUPYEMBIH MOCTIE TOTO, Kak 3a0oyieBaHie, HApyIIEeHUE MITH MaTOJIOrHYeCcKoe
COCTOSIHUE, MJIM UX CHMIITOM, ObUIH TMArHOCTHPOBAHBL, 3aMEUEHBI U T.II., C LEJNbI0 YCTPAHUTD,
YMEHBIINTb, TIOAABUTb, CMSITYUTh WJIM OOJIETYNTh, BPEMEHHO HIIH TIOCTOSTHHO, TI0 MEHBLIEH Mepe
OIHY M3 NPUYHH, BBI3BIBAOIUX 3a00Je€BaHUE, HAPYLICHWE WJIM TAaTOJIOTHYECKOE COCTOSHHUE,
Oecnokosiiee nanuenTa. Tak, leueHne BKII0YAeT NMOJaBIeHUe (HapuMep, OCTAHOBKY Pa3BUTHS
WIN JajbHENIIero nporpecca 3a001eBaHus, HAPYLICHUS! WIN TAaTOJOTMYECKOr0 COCTOSIHUS WITH
CBSI3aHHBIX C HUIMH CUMIITOMOB) aKTUBHOT'O 3a00JIEBaHMUSI.

TepMUH «HYXIAOIWICA B JICUSHHUH» INPH HCIONb30BAHUM B HACTOSIIEM TEKCTE
O3Ha4aeT CyXIEHHUE JIeYallero Bpaya WM APYroro JIMLA, OKa3bIBAIOLIETO MMOMOIIb CYOBEKTY, O
TOM, YTO CYyOBEKTy HEOOXOAUMO JICUSHHE HITM YTO JIeUeHUE MPUHECET MOJb3y cyObekTy. Takoe
CyXXI€eHHEe OCHOBBIBA€TCS Ha psae (akTopoB, KOTOpble Haxomarcs B objactu
npodecCHOHaTBHON SKCIEPTH3BI JISUAIero Bpada WM APYroro JIMIA, OKa3bIBAIOIIEro MOMOIIb
CYOBEKTY.

TepMHUHBI «TIPENOTBpAIIATEY, (IPEAOTBPALICHHEY», «MPOQUIAKTHKa» W T.N. O3HAYAIOT
nopsinok aeficreuii (Takoi kak BBeneHue antaronncra CCR6 w/mnmu CXCR2, wnu coneprkarueit
ero (papMaleBTUYECKON KOMIIO3HIINHK), OCYINECTBIISIEMbI OMPEASIeHHbIM 00pa3oM (Hampumep,
10 HACTYIUIEHUs 3a00eBaHus, HAPYLISHHS, MATOJOTHYECKOTO COCTOSHHSI FJTH UX CUMIITOMOB) C
LIEJIBIO [TPEJOTBPATUTD, MIOABUTh WJIM YMEHBUINTD, BPEMEHHO WJIH ITOCTOSIHHO, PUCK Pa3BUTHUS Yy
cyObekTa 3a00JeBaHus, HAPYLICHUS, MAaTOJIOTHYECKOTO COCTOSHHUSI U T.I. (YTO OmpenessieTcs,
HarpumMep, 1Mo OTCYTCTBUIO KIIMHUYECKUX CUMIITOMOB), WJIM OTCPOYHTH UX IMOSIBIIEHHE, OOBIMHO B
YCIOBHSIX TIPEAPACIIONIOKEHHOCTH CyOBEKTa K Pa3BUTHIO ONPEAEICHHOro 3aboyieBaHMUs,
HapYLIEHUs] WM MATOJOTMYECKOr0 COCTOSIHUSA. B HEKOTOPBIX Cydasx JaHHBIA TEPMUH O3HAYAET
TaKXKe 3aMEeJIEHHE Pa3BUTHs 3a00JeBaHMs, HAPYLICHUs] WIIM MATOJIOTHYECKOTO COCTOSIHUS, WUJIH
NOZaBJICHUE €r0 PA3BUTHUS B ONTACHOE MJIM UHBIM 00pa30M HEXeNaTeIbHOE COCTOSTHUE.

TepMuH «HYKOAOIUACS B TMPOPHUIAKTHKE» MPH HUCIOJIB30BAHUN B HACTOSIILEM TEKCTE
O3Ha4aeT CyXIEHHUE JIeYallero Bpaya WM APYroro JIMLA, OKa3bIBAIOLIETO MMOMOIIb CYOBEKTY, O
TOM, YTO CyOBeKTy HeoOxonanMa NpopHIakTHKa WIM 4TO NPO(UIAKTHKA TNPUHECET MOJIb3Y

cyObekTy. Takoe cykIeHHe OCHOBBIBAETCS Ha psine (PakTOPOB, KOTOPbhIE HAXOAATCS B 00JacTH
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npo(heCCUOHATBHON 3KCIIEPTHU3BI JIEUAIero Bpada WM APYroro JIMNA, OKA3bIBAIOIIEro ITOMOIIb
CYOBEKTY.

Beipaxxenne «tepaneBTHUeCKH 3(P(PEKTUBHOE KOJHUYECTBO» OTHOCHUTCS K BBEICHHUIO
CyOBEKTy ONpEeneNeHHOr0 CpEeACTBA, B OTAEIbHOCTH WM Kak YacTb (papMaleBTUYECKOH
KOMITO3ULIH, B BHIE OAHOKPATHOW AO3bl MIM KaK YacTb CEPUH HO3UPOBOK, B KOJIHMYECTBE,
CIOCOOHOM OKa3aTh KaKOH-JIMOO NETeKTUPYEMBIH IOJIOKUTENbHBIA 3(PGEeKT Ha Kakou-1mdo
CHUMIITOM, AaCIEKT WM XapaKTepUCTHKY 3a00JeBaHMS, HAPYLIEHUS WIM MaTOJIOTHYECKOro
COCTOSIHUS, TIPY BBEICHHM MALMEHTy. TepaneBTHUYECKH 3(PQPEKTHBHOE KOJINYECTBO MOXKHO
YCTAHOBHTD MOCPEICTBOM M3MEPEHHSI PEIEBAHTHBIX (PH3HONIOrHIECKUX 3(P(PEKTOB, H €ro MOKHO
noadupaTh B CBSI3KE C PEKMMOM MPpHUEMa U TUATHOCTHUECKHUM aHAJIU30M COCTOSIHUS CyOBEeKTa U
T.n. Hanpumep, usmepenue comepkanuss B kpou aHtaronucra CCR6O w/mmm CXCR2 (wnm,
HampuMmep, ero merabonura) dYepe3 ONpeAeNieHHOE BpEeMsl IOCIe BBEIACHHS MOXET OBITh
NOKa3aTeJIbHBIM B IUJIJAHE OMNpeNeJeHUs TOro, ObUIO JM MPUMEHEHO TepPaneBTHUECKU
3¢ (heKTUBHOE KOTHYECTBO.

Beipaxxenne “B moctaTo4HOM Ul mposiBieHUs 3(ddexra konmmuyecTBe” O3HAYAET, UYTO
HaOJIOaeTcst JeTeKTHUpyeMash pasHHLIA MeEXIy YPOBHEM HHIMKATOPA, M3MEPEHHOIo 10
(marmpumep, ©Oa30BBI ypOBEHb) M TIOCIE TNPUMEHEHHS ONPEAEJICHHOTO BHAA TEPAIHH.
HMHaNKaTOpbI BKIIIOYAIOT JIOObIE OOBEKTUBHBIE MTAPaMeTPhl (HAapUMep, KOHLIEHTPALHIO B KPOBH)
WK CyOBEKTUBHBIE TApaMeTphl (HapuMep, CaMOYyBCTBHE MALIUEHTA).

TepMHUHBI «Malible MOJEKYJIbD» WIH «HU3KOMOJIEKYJISIPHBIE» OTHOCATCS K XUMHUYECKUM
COeIMHEHUSIM, HUMEKIIUM MOJEKYJSPHBIA BeC MeHblue npuMepHo 10000 JlanbToH, MeHbLIE
npumepHo 2000 JlanbToH un MeHbuie npuMepHo 1000 aneToH. Masnbie MOJIEKYIbl BKJIIOYAIOT
(HO HE OrpaHMYMBAIOTCSA TOJBKO MMH) HEOPTaHUYECKHE MOJIEKYJIbl, OPTaHHYECKHE MOJIEKYJIBL,
OpPTaHUYECKHE MOJIEKYJIBL, COAEPIKALINEe HEOPTaHUIECKUH KOMITOHEHT, MOJIEKYJIbI, COZlEpIKaIine
PaTUOAKTUBHBINA aTOM, M CHHTETHYECKHE MOJIEKYJIbl. C TOYKM 3pEHHs TEPAIruH, Majast MOJIEKYJia
MOXET Jierde TPOHUKATh B KJETKH, MEHee TIOABEpPIKeHA pa3JIOKEHHI0 M C MEHbIIeH
BEPOSITHOCTBIO MOJKET BbI3BATh IMMYHHBII OTBET, IO CPABHEHHIO ¢ OOJIBLITMMH MOJIEKYJIaMH.

TepMUHBI «UHTHOUTOPBD» W «AHTATOHUCTBI), WM «aKTUBATOPBI» M «ArOHHUCTHD»
OTHOCATCS] K MHTUOUPYIOIIIMM WJIM aKTUBUPYIOIUM MOJIEKYJIaM, COOTBETCTBEHHO, HAIIPUMEp ISt
aKTUBALMY, HAMPUMeEp, JINMTAHJA, peLenTopa, KopakTopa, I'€Ha, KIETKH, TKaHW WM OpraHa.
UHruOuTopsl mpencTaBisitoT  COOOH  MOJIEKYJBI, KOTOPbIE YMEHBINAKOT, OJIOKUPYIOT,
NPEAOTBPAIIAIOT, 3aMEIJISIFOT AKTUBALIMIO, HHAKTUBUPYIOT, YMEHBIIAIOT YYBCTBUTEIBHOCTD WIIN
YMEHBIIAIOT aKTUBHOCTb, HANpHMep, TIeHa, Oenka, JUraHaa, peuenTopa WM  KJIETKH.
AKTUBATOpBl MPEACTABISIFOT COOOW  MOJIEKYJIBI, KOTOPBIE YBEIHYMBAIOT, AaKTHBUPYIOT,

YCUJIMBAKOT aKTUBAIHIO, TOBBIMIAKOT YYBCTBUTCIbHOCTD UJIHM IMMOBLIIIAKOT AKTUBHOCTD, HAIIPUMED,
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reHa, Oenka, TMranja, perenrtopa wia Kietkd. MHruOuTop MOXKHO TaKKe OXapaKTepHU30BaTh Kak
MOJIEKYJIy, KOTOpasi YMEHbIIAET, OJOKUPYET WM MHAKTUBUPYET KOHCTUTYTHUBHYIO aKTHBHOCTb.
«ATOHHUCT» - 3TO MOJIEKYJIa, KOTOpasi B3AUMOJECHCTBYET C MULICHBIO, BBI3bIBAS WJIH MPOMOTUPYS
POCT AaKTHBHOCTH MHIIEHHU. «AHTaroOHHCT» - 3TO MOJIEKYJa, OKa3bIBAIOLIast JEHCTBUE,
NPOTHUBOMOJIOXKHOE AaroHUCTy. AHTAaroOHHUCT TMPEJOTBPAINAET, YMEHBINAET, MOJABIACT WU
HEWTpaTN3yeT aKTUBHOCTh arOHHCTA, U AHTArOHUCT TAK)KE MOJXKET MPEeNOTBpPAIlaTh, MOAABIATH
WIM YMEHbIIATh AKTUBHOCTb MHINEHH, HANpUMEp LEJEBOro peLenTopa, Nake B Cliydyae
OTCYTCTBHSI BBISIBJICHHOTO arOHHCTA.

TepMHUHBI «MOIYJTUPOBATH», «MOAYJISILHS» U T.I. OTHOCATCS] K CIIOCOOHOCTH MOJIEKYJIbI
(HampuMep, aKTHBATOpa WJIM MHTHOWTOpA) YCHIIMBATh WM OCHaOnATh padoTy MM aKTUBHOCTH
CCR6 wmmu CXCR2, HampsMyl0 WM OINOCPEeNOBaHHO. MoaymsTop Moxker padoTaTh B
OTAENBPHOCTH WJIM HCIOJb30BaTh KO(MAKTOp, Hampumep O€NoK, MOH MeTaula WMIH MAayko
MOJIEKYJTY.

«AKTUBHOCTb» MOJIEKYJIbI MOXKHO ONHCaTh WJIM OXapaKTePH30BaThb KAaK CBs3bIBAHUE
MOJIEKYJIBl C PELeNTOPOM, KATaJIUTHUYECKYI) aKTUBHOCTB, CIIOCOOHOCTh CTHUMYJIMPOBATh
SKCIPECCHIO T'€Ha WJIM CUTHAJBHYIO CHUCTEMY KJIETKH, AU(QepeHInauio Ui CO3pPEBaHHE,
AHTUT€HHYIO aKTUBHOCTb, MOAYJIHPOBAHNE AKTHBHOCTH APYTHUX MOJIEKYJI, H T.II.

IIpn wuCrONB30BAaHMM B HACTOSILEM TEKCTE, TEPMHHBI «CPAaBHUMBINY», «CpPaBHHMAs
aKTUBHOCTB», «aKTHUBHOCTb CpPaBHUMAa», «CPaBHUMBbIH 3(pQPexT»y ©u T.II.  SBISIOTCS
OTHOCUTENIbHBIMH, KOTOPBIE MOXKHO HCHOJb30BATh KOJUYECTBEHHO W/MIM KadeCTBEHHO.
3Ha4YeHNEe YKa3aHHBIX TEPMHHOB YacTO 3aBHUCHT OT KOHTEKCTa, B KOTOPOM OHH NPUMEHSIOTCS.
Hanpumep, nBa areHra, KOTOpble 00a aKTHBHPYIOT pPELENTOpP, MOKHO pPacCMaTpPHUBATh Kak
UMEIOIHE CPaBHUMBIA 3(PQPEKT B KAaUECTBEHHOM OTHOIIEHWH, HO 3TH IBa areHTa MOXKHO
paccMaTpuBaTh Kak HE MMEIOIIHE CPAaBHUMOTO 3(PdeKTa B KOJINIECTBEHHOM OTHOLIEHHH, €CITU
OIUH areHT crnocodeH moctuub Bcero 20% aKTUBHOCTH JIPYrOro areHTta, MpH HU3MEPEeHUH C
MIOMOIIBIO MTPUHATOTO B JAHHOH 00NacTH MeTona (HarnpuMep, UCCIeIOBaHNE 3aBUCHMOCTH CHJIbI
s¢ddexTa OT MO3bI) WK C MOMOIIBI MPUHSATOW B AaHHOW 00JNacTu KUBOTHOH monenu. [lpu
CPaBHEHHH OJHOTO pe3yJbTara C APyruM (HampuMep, OFHOTrO pe3yjbTaTa CO CTaHAAPTOM
CPaBHEHMsI), KCPAaBHUMBII» 4acTO (XOTS U HE BCErAa) 03HAYAET, YTO PE3YJIbTAT OTKJIOHSETCS OT
CTaHAapTa CpaBHEHUsA MeHee deM Ha 35%, meHee ueMm Ha 30%, meHee ueM Ha 25%, MeHee yeM
Ha 20%, meHee yeM Ha 15%, meHee yeM Ha 10%, meHee dyem Ha 7%, MeHee ueM Ha 5%, MeHee
yeM Ha 4%, meHee uem Ha 3%, MeHee ueM Ha 2% i MeHee 4eM Ha 1%. B gacTHbhIX BapuaHTax
OCYILIECTBIICHHS, PE3YJIbTAT SIBIISIETCS CPABHIMBIM CO CTAHIAPTOM CPaBHEHMs, €CJIU OTKJIIOHEHHE
cocraBisieT MeHee 15%, menee 10% unu menee 5% OT craHpapTa cpaBHeHHs. B kauecTse

HEOTPaHMYHUBAIOIIETO MPUMEPA, AKTUBHOCTD WIIN 3PPEKT MOKET OTHOCUTHCA K 3(PPEeKTHBHOCTH,
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CTa0MIIBHOCTH, PACTBOPUMOCTH HJTH HIMMYHOTE€HHOCTH.

TepMHH “IOCTaTOYHO YHCTHIH O3HAYAET, UTO KOMIIOHEHT COCTaBJIAET OOJbIIE TPUMEPHO
50% ot ofmero cocraBa KOMIIO3MLIHMH, M B THIIUYHOM ciydae Oosblie mpumepro 60% ot
o0mero cocraBa KOMIO3UIMU. B Oonee THMMYHOM ciiydae, TEPMHUH «IOCTATOYHO YHUCTBIN»
OTHOCHUTCSI K KOMIIO3UIMSIM, B KOTOpPbIX IO MeHbIuel mepe 75%, no menbiuei mepe 85%, no
MmenblIei Mepe 90% mmu Ooubie OT OOLIEro cocTaBa KOMIO3HLMU COCTABJISIET OOCYKIaeMbIi
KOMITOHEHT. B HEKOTOpBIX ciydasix, 0OCyKIaeMblii KOMIIOHEHT COCTaBIII€T OOJbLIEe MPUMEPHO
90% wnu Oosbire mpumMepHo 95% oT 00IIero coCTaBa KOMITO3HIIHH.

Coenunenust

B Hacrositem TekcTe onucaHbl coenuHenus, umerorue Gopmyiy (I1):

S

w M

WK JTIOOBIE UX COJIM, COJIBBATHI, THAPATHL, N-OKCHABI, TAYTOMEPHI HIIH POTAMEPBL, I1ie

B BoiOpan u3 rpymnmbl, coctosimed u3 (QypaHuia, okcasonuia, (peHuna, mUpHIWa,
MUPUMUIUHWIA U MHPA3UHUIA, KAXKABIH M3 KOTOPBIX HEOOS3aTeIbHO 3aMelleH R!2 Rlb, u R?
KOTOpbIE HE3aBHCHUMO BBIOpaHBI M3 TPyMIbl, coctosmeid n3 rajoreHa, CN, Ci4 anmkuna, Cig
ankokcu-rpynmnsl U Ci4 rajJoreHankuna,;

R? Bribpan u3 H u D;

* poibpan u3 H, Ci.s ankuna u Y; rae Ci-s alkuil HeoOs3aTeNbHO 3aMelleH TajJoreHoM, -

CN, -CO2R? -CONRR®, -C(O)R?, OC(O)NR?R?, -NR*C(O)R®, -NR*C(0),R®, -NR*C(O)NR?*R®,
-NR?R®, -OR? -S(0);NR?R®, -NR*S(0),R" u Y, rae xaxmeiii R* u R® nesasucumo Bbibpan us
atoMa Bopopona, Ci4 ankuna, Ci4 rugpokcuankuna u Ci.4 ranorenankuia, R seiopan u3z Ci4
ankuna, Ci4 ruppokcuankmina u Ci.4 rajoreHankuiaa, U Y TpencTaBiseT coboit 5- wim 6-
YWICHHYIO AapWIBHYIO WIJIM TeTePOaApHIIbHYIO TPYIIy, HEoOsS3aTeNbHO 3aMelleHHyn 1-4
3aMeCTUTEJISIMY, He3aBHCUMO BbiOpaHHbIMH U3 rajoreHa, -CN, -Ci.4 ankwuna, -Ci.4 ajKoKCH-
rpymmel, -Ci4 rugpoxcuankuna, -Cia ramorenankuna, OCF;, -CO,R?, -CONR?R®, -C(O)R?,
-OC(O)NR?R®, -NR*C(O)R®, -CH,CO,R?,

R u R kaxmeiii Hezasucumo BeiOpanbl u3 H, ramorena, Cis ankuna, Ci4 alKOKCH-
rpynmnsl, CO2H u CN;

R i R® kaxnerii HesaBucumo soiopansl n3 H, Ci.4 ankuna, Ci.4 runppokcuankuna u Ci

rajoreHaNKuna; WK Heobs3aTensHo R u R o6bemuuens ¢ 06paszoBanneM okco-rpymisl (=0);

u
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MOACTPOYHBIN HHAEKC n paseH 1 um 2.

B HekoTOpbIX BapuaHTax OCYINECTBJICHUS, COENUWHEHHWe, wHMeromee ¢opmyay I
npeacTaBisieT co0oii coequHeHne, B KoTopoM B npencrapnsier coboit GpypaHu i OKcasomu,
KOTOpBIH Heobs3aTenbHO 3amemeHn R!'* u R!°, xorophie HesaBHCHMO BLIOPaHBI M3 TPYIIBL
cocrosiert u3 ramoreHa, CN, Ci4 ankwmna, Ci4 ankokcu-rpynmsl U Ci.4 rajoreHankuia. B
JaHHOW TIpyMNIe BapUaHTOB OCYINECTBJEHHUS, HEKOTOpPble BapUAHTbl OCYIIECTBIEHUS
TMpencTaBsoT coboii Takue, rae R'® npencrapnser coboit CHs. B Apyrux 4acTHBIX BapMaHTax
ocymectsienus, R® npencrasnser co6oit H. B Apyrux 4acTHBIX BapUaHTax OCYLIECTBJIEHMS,
kaxapii 13 R® u R mesasucumo seibpan um3 H, Cl u F. B apyrux uHacTHBIX BapHaHTax
ocymecTaeHus, Kaxabiii u3 R% u R®® nesasucumo seibpan w3 H u Cis amkuma. B mpyrux
YaCTHBIX BapUaHTax ocyiecTsienus, R* npencrasnser coboii Y. B Apyrux 4acTHBIX BapMaHTax
ocymectsnenus, R* Boibpan u3 H u HeoOsA3aTeNnbHO 3aMelleH APUIbHBIMH U
reTepoapHIbLHBIMK FPyHNaMu. B 4acTHBIX BapuaHTax ocyuiecTsaenus, R'? suiopan us CHs u Cl;
u R'® orcyrerByer umu npencrasmsier coboit CHs.

B OI[HOI>'I rpynmne 4aCTHbIX BapUAHTOB OCYHICCTBIICHUA, OMMUCAHBI COCAUHEHN A, UMCIOIIUE

dopmyiy (lal):
NG

RSa R3

6b N N
? H H - 1b
RGE N o (o N/ R

2. R1 a
R (Ial)

UM ero GpapMaLeBTUYECKH MpUeMiieMas cojlb, CONbBAT MM Tuapat, rae R!? peidpan u3
CH; u Cl; R'™ orcyrcrsyer (3amenen na H) mmm npencrasnser coboit CHs; R mpencrasnser
coboit H umu D; R* npencrasnser coboii H unu HeoOA3aTeNbHO 3aMEMIEHHYIO apHJIbHYIO MIIH
reTepoapuiIbHyIo rpymiy; R u R® kaxnpiit nesasucumo suiopans us H, F, Cl, Br u CHs; u R®?
1 R® kasknpiii HE3aBHCHMO BbIOpans! u3 H u CH;.

B HexOTOpBIX BapHaHTax OCYIIECTBJIEHUS, OIMCAHBI COEMUHEHMs, UMerolHe HOopMyy
(Ial), rne R'® mpencrasmser coboii CHs; R® orcyrerByer (3amenen na H) umm mpencrasisier
coboit CHs; R® npencrasnsier coboit H unu D; R* npencrasnsier coboit H unu HeoOs3aTenbHO
3aMEIEHHYI0 apHIbHYIO MM FeTepoapuibayio rpymmy; R npencrasnser coboit H umu Cl umu
Br; R*® npencrasnser coboit H umu F; u R® u R® xaxpeiii npencrasnsror coboit H; mmm nx
(bapmaneBTHYECKU MTpHeMIIeMasi COJIb, COJIbBAT UJTH TUAPAT.

B HEKOTOpBIX YaCTHBIX BapHaHTaX OCYIIECTBJIEHUS, OMUCAHBI COEAMHEHUS, MMEIOIIHe
dopmyiy (1), BEIOpaHHBIE U3 coenuHeHui Ha Dur, 1.

Tax>e B HACTOSIIIIEM TEKCTE OMUCAHBI COeMUHEHNUs, uMerotre Gopmyiy (A):



R5b (] 0O R?

RSa //\/

\ \ ‘ R3
Rk — H H“ B
6a n
R ;\j 0

a4

R (A)

rae

B BeIOpaH w3 rpymnmbl, cocrosimed u3 ¢ypaHwna, THopeHHIa, OKcasonmia, (peHnna,
MUPUAKIA, THPUMMUIUHEIA U TUPA3MHUA, KaXKIbI U3 KOTOPBIX Heobs3aTenbHo 3amerned R12,
R!'® 1 R?, koTOpbIe HE3aBHCUMO BHIOPAHBI M3 IPYIIILI, cocTosimei i3 ranorena, CN, Ci.4 ankuna,
C14 anxoxcu-rpynnel U Ci.4 raJloreHankuna,

R? Bbibpan u3 rpymmbl, cocrosimeii u3 H u D;

R* BpIGpan u3 rpynmbl, coctosmedl m3 H, Cis ankmma, OH, -NR*R®, -Ci4 ankokcu-
rpymmbl U Y, toe Cig ankun HeoOsi3aTenbHO 3amerneH aromom ranorena, -CN, -CO,R? -
CONR?R®, -C(O)R? OC(O)NR*RP, -NR*C(O)R®, -NR*C(O):R®, -NR*C(O)NR’R?, -NR?RP, -OR?
-S(O)LNR*R®, -NR*S(O)pR® wu Y, rmme Y npencrasnser coboii 4-8 umeHHYyIO
LUKJIOTeTEPOANKUIIBHYIO TPYIIy WIH 3-8-4ICHHYIO LUUKJIOAJIKHIBHYIO TPYIIy WIH 5- uiau 6-
YWICHHYIO apWJIBbHYIO HIIM TeTePOAJKIIIbHYIO TPyIIy, Jro0as M3 KOTOPBIX HEOOS3aTEeNbHO
3aMerieHa 1-4 3aMecTHTENsIMH, BBIOPaHHBIMU U3 rajoreHa, okco-rpymnmsl, -CN, -Ci¢ anmkuna, -
Ci.6 ankokcu-rpymsl, -Ci.¢ ruapokcuankmna, -Ci.¢ ramoresankuna, O-Ci.¢ ranorenankuna, -Ci-
sankun-O-Ci4 ankuna, -Ci.6 ankun-NR'RP, -C1 ankun-CO;H, -C.s ankun-CO,R?, -Ci.6 anku-
CONRR®, -C14 anxkun-C(O)R? -Cis amkun-OC(O)NRPR®, -Ci amxun-NR*C(O)R®, -Cis
ankun-NR*C(O)RC, -C1.6 amkun-NR*C(O)NRR®, -Ci.6 ankun-OR?, -C1.¢ anmxun-S(O)NRRP, -
Cis ankun-NR*S(O)R®, -CO,R?, -CONRR®, -C(O)R? -OC(O)NR?R®, -NR*C(O)R®, -
NR*C(O)R®, -NR*C(O)NR’R®, -NR’R® -OR? -S(O)LNR?R®, -NRS(0)R°, -CH,CO,R%
kaxnapiii R* u R® HesaBucumo BbIOpaH u3 atoma Bonopona, Ci.s ankuna, Ci.4 THAPOKCHATKHNA U
Ci.4 ranorenankuna, u R® BeiOpan uz Ci.4 ankuna, Ci.4 runpokcuankmia u Ci.4 TaJIOTEHANKIIA, U
rae 4-8-uneHHas LMKJIOTeTEpOAJKUbHAs Ipynna MU 3-8-ujeHHas LMKJIOAJKWIbHAs Ipymnmna
HeoOs13aTeNTbHO MOTYT OBbITh HE3aBUCHMO 3aMEIIeHbI HA OKCO-TPYIIITY,

R u R kaxnapiii He3aBuCHMO BBIOpAaHbLI M3 IPYINLL cocTosimed us H, ramorena, Ci
ankwuna, -C1.4 rajgorenankuna, O-Ci.4 ranorenankuia, Ci.4 anmkokcu-rpymnmbl, CO2H u CN;

R% 1 R®® kamplii He3aBUCHMO BBLIOPAHBI M3 TPYMIbL cocTosmmed u3 H, Ci4 ankuna, Ci4
rugpokcuankuna u Ciu ranoreHankuma, umu Heobs3atenpHo R® u R®® obwenumenb c
obpazoBanreM OKcO-rpymbl (=0) win 4-6-4JIeHHON UKJIOTETePOATKUIBHOW TPyHIbl WK 3-6-

YJIEHHOW LIUKJIOAJIKUIBHON IPYyMIIbBL,
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R’ BBIOpaH M3 TPYMIILL, COCTOsMIEH 13 MeTuna, 5Tua u Cl. FaloOreHaKua; u

MOACTPOYHBINA MHAEKC N paBeH 1 numu 2;

Wi Jro0ble UX (papManeBTUUECKH MPHEMIIEMbIE COJH, COJIbBATHI, THAPAThI, N-OKCHIBL,
TayTOMEPBI WIIK POTAMEPHI.

B HekoTOpBIX BapHaHTax OCyLIeCTBICHHs, B BEIOpaH U3 rpymnimbl, COCTOSIIEH H3:

o8 o8 0 R
R \ CF, /
Cl

7\ 7 N\ 72\ >:N O/

_ - — O\/
FaC /

B HekoTOpBIX BapHaHTax OCYLIeCTBICHUs, B BBIOpaH M3 rpymnibl, COCTOSIIEH H3:

OQ o/ " o/
Cl

B HekoTOphIX BapuaHTax OCylLIeCTBIeHUs, B mpexacraBnser coboil QypaHun wumm

OKCA30IMI, KaXIbli M3 KOTOPHIX HeoOs3aTembHO 3amermeH R'* m R!°, koTopele HesaBucHMO

,
BBIOpaHbl U3 Tpymnmbl, coctosumei u3 rajgoreda, CN, Ci4 ankuna, Ci4 ankokcu-rpynmsl U Cig
raJOreHaIKIIa.

B HekoTOphIX BapmaHTax oOCyllecTBIeHHUs, B mpexacraenser coboii dypaHu,
3amemenHslil R, kotoperit npencrasnser coboit CH; mm Cl, 1 Heobs3aTensHo 3amermen R,
KOTOpBIH npencrasisier codoit CHs.

B HeKkoTOpBIX BapMaHTax ocyliecTBaenus, R? npencrasnser coboii H.

B HEKOTOPBLIX BapHAHTAaX OCYIIECTBIEHHs, Kaxabii u3 R u R nesaBucuMo BrIOpaH 13

rpynmel, cocrosiuedd u3 H, CHs, Cl u F.

R5b

Rsy/ )
F};
4

B HEexOTOpBIX BapraHTax OCYyLIECTBICHUS, ~~  BBIOpPaH U3 IPYIIIBI, COCTOSIIEH U3:
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F F F F
j/j aw c&/@\; T 1.
g e e i

<] <1
% Fe/ % F/ “
\\ Br—7 \\ \\ 7
cl

|
) MeO-_/ 4
NC— /T HOC— T /1 (s NN

.

R5h
Rsy/ )
J 3~
B HexkoTOpbIX BapuaHTax OCYyILE€CTBIEHMUS, o BBIOpaH U3 TPYIIIBL, COCTOSIIEH U3:
F
F
F
F\/\\\/\:

B HEKOTOPBLIX BapHAHTAaX OCYIIeCTBIEHHs, Kaxabii 3 R® u R® nesasucumo BrIOpan u3

rpynsl, cocrosueit us H u Ci ankuna.
ey

R%M"
6a n
R™ NS0
/
4

R HE3aBUCHMO BBIOpAH M3 TPYIIIHI

B HekoTOpBIX BapuaHTax OCYLIECTBJICHHS,

COCTOSIIEN U3

/\%N\LO 7< /Qo OQ\/Q <\N\/o ( ﬁo

4
R R4 R/4 R

/\\\1 . N | TN e
Q\N 0 N @] /N © e}
e /

R/4 R* R*
Y
6a n
R ;\j o
B HekoTOpBIX BapuaHTax OCYLIECTBJICHHS, R* HE3aBUCHUMO BBIOPAH W3 TPYIIIHI,
COCTOSIIIIEN U3
S T S
N " N
N o N0 N o N~ 0
R,/4 ,-\,/4 R,/4 ,-\,/4

B HEKOTOpHIX BapuUaHTax ocyuecTsienus, R* npencrasuser coboit H, Ci3 ankun umu Y,
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rae Ci3 ankuia 3aMelneH TeTPasoIMIOM WM TETPAa3OJOHWIOM, TI€ TEeTPasoyui WU
TeTpa3ojoHus Heobs3arenbHO 3amMerieH Cis ankuiaoM, Ci.s THAPOKCHATKUIOM UiH Ci.4aKuI-
O-Cisanxunom, rae Y BeIOpaH U3 TPYIIIBL, COCTOSIIEH M3 MUPUANHIIIA, THPA30IwIa U peHna,
rae MUPUIUHII, MHPA3oIuiI U (GEHIT COAEPIKaT OT OAHOIO JI0 TPEX 3aMECTHUTENeH, KaXKIbli 13
KOTOPBIX He3aBHUCUMO BbIOpaH u3 -Ci.4 anmkuna, -Ci.4 ankokcu-rpynms 1 -CO2H.

B HekoTOphIX BapMaHTax ocyliecTsnenus, R* npencrasnser coboii H.

B HekoTOpbIX BapuaHTax ocymiecTsinenus, R* npencrasnser coboit Cie ankumn, rae Cius
NKHJT 3aMELIeH TEeTPA3OJIMJIOM MM TETPA3OJIOHWIOM, IN€ TETPA3Ol I TETPa30JOHUII
HeoOs3arenbHO 3amerieH -Ci.s amkunoM, -Cis ankokcu-rpymnmoi, -Ci¢ ruapokcuankmiom, -Ci.e
ranorenankmioM, O-Ci¢ ramorenankunoym, -Cigankuin-O-Ciy anxuiom, -Cre ankun-NRRP,
-C1-6 ankun-COH, -Ci6 anmkun-CO2R?, -C16 ankun-CONRR®, -C1.6 anxun-C(O)R?, -C1.6 anku-
OC(O)NR*R®, -C1.6 ankun-NR*C(O)R®, -Ci.6 anmkun-NR*C(O)R®, -Ci.¢ ankun-NR*C(O)NR?R,
-C1-6 ankun-OR?, -C1.6 anmkun-S(0):NRR® umn -C1.6 anmxun-NR*S(O):RP.

B HeKkoTOpbIX BapuaHTax ocyiectsinenus, R* npencrasnser coboit Cis ankun, rae Cis
NKHJT 3aMELIeH TEeTPA3OJIMJIOM MM TETPA3OJIOHWIOM, IN€ TETPA3Ol I TETPa30JOHUII
HeoOs3arenbHO 3amerieH -Ci.s amkunoM, -Cis ankokcu-rpymnmoi, -Ci¢ ruapokcuankmiom, -Ci.e
ranorenankmioM, -Ci4ankumn-0-C4 ankuiom, -C1. ankmi-NRR® wim -Cis ankun-CO,H.

B HeKkoTOpbIX BapuaHTax ocyiectsinenus, R* npencrasnser coboit Cis ankun, rae Cis
NKHJT 3aMELIeH TEeTPA3OJIMJIOM MM TETPA3OJIOHWIOM, IN€ TETPA3Ol I TETPa30JOHUII
HeoOs3arenpHO 3ametteH Ci.3 ankuinom, Ci.3 ruapokcuankmioM uiu Cizankmi-O-Ci3aiKuiom.

B HEKOTOpbIX BapuaHTax ocyllecTBieHus, R BbOpaH W3 rpynmbl, cocTosel u3
NUPUANHWIIA, THPA30mIa U (peHmIa, rae MUPUANHII, MTUPa30Iui U (GeHnT conepkatr OT OTHOTO
10 TPeX 3aMEeCTHTENeH, KAKABIH W3 KOTOPBIX He3aBUCHMO BbiOpaH m3 -Cig4 ankmma, -Cig
ankoxcu-rpynmnst 1 -CO2H.

B HeKOTOpbIX BapMaHTax ocymiecTsienus, R*! mnpencrasnser coboii Ci3  amkun
3aMEIICHHBIH TETPA30JIWJIOM WM TETPA3OJOHIJIOM, TZ€ TETPAa3OodJl WM TEeTPa30JOHUI
HeoOs3aTepHO 3amerteH Ci-3 aKUIIOM.

B HeKOTOphIX BapMaHTaX ocyliecTBIeHus, R* BbIOpaH U3 rpymmbl, cocTosmel U3:
MeO. -~ MeO. N_ | N\N ( " J(Z
L L N
= = N
“CO,H CO,H N=N
(A
n H
NN
N=N

B HEKOTOPBIX BapHaHTax ocymiecTBieHus, R’ BbIOpaH 13 MIIbL, COCTOSIIEN U3 METHIIA
2 2 2

stuna u CF3. B HeKOTOpBIX BapuaHTax ocyinecTsienus, R’ npencrasnsier coboii MeTu.
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B HEKOTOpBIX BapHaHTax OCYLIECTBICHHs, OMUCAHO COENUHEHHe, nMeromee (HopMyiy

(Al):
RSbO (@) R?
5,
R2 D R3
6b N N
R H H —
6 1b
R g o /R
/ 1a
R4 R

(A1)

rme R'* ppibpan m3 CHs u Cl; R'® orcyreryer mmm mpencrasmsier coboit CHs, R®
npencrasnser coboit H mmm D; R* npencrasmser coboit H mmm Y; R u R kawnerii
nezasucumo Beiopansl m3 H, F, Cl, Br u CHs; R% u R®® kaxnprit Hesasucumo BuiGpansl u3 H u
CHs; u R” npencrasnser coboii METUT WM STUIT, UK MX (GapMalleBTHUECKU MpHeMIeMas COJib,
COJIbBAT WJIM THAPAT.

B HeKOTOpBIX BapHaHTax ocymecTsieHus, R!* mnpencrasmser coboit CH;, R
OTCYTCTBYeT Ui npexcTasisier coboii CHs; R® mpencrasnsier coboit H unu D; R* npencrasaser
coboit H; R npencrasnser coboit H, F, Me umu Cl um Br; R® npencrasnster co6oit H umu F;
R% y R®® kaxmerii mpencTasisior coboit H; u R7 mpencrasnser coboii METHT UM STHI, HIH UX
(papmaLieBTHYECKH TIPUEMJIEMasi COJib, COJIbBAT MJIM THIPAT.

B HekoTOpBIX BapuaHTax OCYIUECTBJICHHs, COEIMHEHHE MNPAKTUYECKH HE CONEPIKHT
JPYTHX M30MepPOB IO aTOMy yrieposa, Hecyinemy R*.

B HeKkoTOpBIX BapMaHTax ocyliecTsienus, R* npencrasnser coboii Y.

B HEKOTOpBIX BapHaHTax OCYLIECTBICHHs, OMUCAHO COENUHEHHe, nMeromee (HopMyiy

(A2):
R5bo o] R7

o N e

6b v
R H H - 1b
RSa N o (o) / R

R‘Ia
R\, _-COOH
\,\ J
R4h (A2)

rne R' pribpan u3 CH; u Cl; R npencrasnser coboit H unu CHj; R mpencrasnser
coboit H mwm D; R* u R** Hesasucumo BBIOpans u3 atoma ramoresa, -CN, -Ci4 amxuna, -Ci-4
ankokcu-rpymmbl, -Cia ruppokcuankuna, -Ciu ramorenankuna, OCF;, -CO,R? -CONR?RY, -
C(O)R? -OC(O)NR*R®, -NR*C(O)R®, -CH,CO,R? u R* u R® HezaBucumo BLIGpaHBI U3 aToMa
sopopona, Ciu ankuna, Ciu rugpoxcuankuna u Cia ranmorenankmia, R m R kawmerit
nezasucumo Beiopansl m3 H, F, Cl, Br u CHs; R% u R®® kaxnprit Hesasucumo BuiGpansl u3 H u
CH3; u R7 BbiOpan u3 rpynmbl, cocTosimiedi u3 meruna, stuna u Ci TaJoreHaNKUNa, WIH UX

(I)apMaLIeBTI/ILIeCKI/I npuemiieMas CoJjib, COJIbBAT UJIU TrUApPaAT.
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B HexkoTOpbIX BapuaHTaxX OCYLIECTBJIEHHUS, ONHMCAHO COEAUHEHHE, WU €ero

bapmMarieBTHUECKH TPHEMIIEMasi COJIb, BBIOPAHHOE M3 TPYIIIIbI, COCTOSIIECH U3

B HexkoTOpbIX BapuaHTaxX OCYLIECTBJIEHHUS, ONHMCAHO COEAUHEHHE, WU €ero

bapmMarieBTHUECKH TPHEMIIEMasi COJIb, BBIOPAHHOE U3 TPYIIIBL, COCTOSIIEH U3:
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B HexkoTOpbIX BapuaHTaxX OCYLIECTBJIEHHUS, ONHMCAHO COEAUHEHHE, WU €ero

bapmMarieBTHUECKH TPHEMIIEMasi COJIb, BBIOPAHHOE U3 TPYIIIBL, COCTOSIIEH U3:

o o
o o N
Cl
N X
Q\N N — \gh‘ N _ N0 0.7
“““ o/ o/ CO,H
N So NTSo Meo/é/ &
0\\ //0
Cl
N N-
NS0 o
Cl
0\ /U
) 74
c
N N o o
= LNV
o 99 =
N N
N o/
ITJ\ Y/D N N
N—N u

TloayueHue coeNMHEHUN

HpI/IBeI[eHHbIe HMXKE CXEMBbI U HpI/IMepbl OMUCHIBAKOT HECKOTOPLIC IMYTU CUHTE3a, KOTOPHIC
MOXHO MNPUMCHATH AJIA MOJYYCHUS HEKOTOPBIX COGI[I/IHGHI/Iﬁ MO HACTOALIEMY I/I306peTeHI/II'O.
Jpyrue myTd wiM MogudUKanuy MpeACcTaBICHHBIX HIDKE MyTel CUHTe3a OyAyT O4EeBHIHBI NI
KBATM()HULIMPOBAHHOTO CIIELHAIUCTa B JaHHOW OONacTM W BXOOAT B OOBEM HACTOSILIEro
U300pETEHMSI.

dapmaneBTHUECKHE KOMITO3UIINU

IToMuMO ONMMCaHHBIX BBIIIE COSAUHEHUM, KOMIIO3ULIUU JIJIs1 MOAYJIUPOBAHMS AKTHBHOCTH
CCR6 wmmm CXCR2 y 4denmoBeka H JKUBOTHBIX B THUIHYHOM CJIy4ae COHIEpKaT
(bapMarieBTHUECKHIIT HOCUTENb WIIN pPa30aBUTENb.

TepMuH "koMnosunusa" Npyu UCHOJB30BAHUU B HACTOSLIEM TEKCTE OXBAThIBAET MPOIAYKT,
COIepIKALINI YKa3aHHbIE MHIPEOHEHThl B YKA3aHHBIX KOJIMYECTBAX, a TaKXKe JFOOOH MPOAYKT,
NOJYYAOLTUICS HANpPsSMYI0 WM KOCBEHHO NpPU KOMOWHAIIMM YKa3aHHBIX HHIPEIUEHTOB B
yKa3aHHBIX KonmudecTBax. TepMHH «(papMaleBTHUECKH MPUEMIIEMBIID» O3HA4YaeT, YTO HOCHUTEIb,
pa3baBUTENb WM BCIIOMOTATEJIbHOE BEIIECTBO JOJDKHBI OBITh COBMECTUMBI C JIPYTHUMH
MHTpEANEeHTaMH B IIpenapare U He HAHOCUTD Bpefia MalueHTy, MIPUHUMAIOLEMY Npenapar.

®dapMaleBTUYECKHE KOMIIO3ULMU [UIsl BBENEHUS COEQUHEHUIl IO HacTosLIeMy
u300peTeHni0 ynoOHO BBINYCKaTh B E€IMHUYHOH JIEKApCTBEHHOH (opMe, M HX MOXKHO
NPUTOTOBUTH JIOOBIM M3 METOAOB, XOPOIIO M3BECTHBIX B OONACTH (hapMaleBTUKH M BBEICHUS
JIEKapCTBEHHBIX CcpeacTB. Bce MeToabl BKIOYAIOT CTAAUI0 COENMHEHHUs JeHCTBYIOLIEro
BEIIECTBA C HOCUTEJEM, KOTOPBIH COAEPKUT OJWH WM HECKOJBKO BCIOMOIaTelbHbBIX
UHTpeaueHToB. B menoM, QapmaneBTHYeCKHe KOMITO3UIMU TOTOBST IyTEM OJHOPOAHOTO U

PaBHOMEPHOTO CMCIIUBAHUA I[efICTBYIOH_IeFO BC€IIECTBA C >JKHAKHM HOCUTCJIICEM HJIM TOHKO
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U3MEJIbYCHHBIM TBEPIABIM HOCUTENIEM, WM ¢ OOOMMH, M 3aTeM, IpH HEOOXOAMMOCTH,
¢opMOBaHUST TPOAYKTAa B JKeNaeMbli mpemapar. B ¢apManeBTHUECKY0 KOMITO3ULIHIO
NEeMCTBYIOLIEe BELIECTBO BKIJIIOUAIOT B KOJUYECTBE, JOCTATOYHOM JJIsl NOCTHKEHUs JKEIaeMOro
s¢dexra npu OONE3HEHHOM MPOIIECCe WIH COCTOSHUU.

®dapmaleBTHUYECKHE KOMIIO3ULMY, COfeprKallue AeHCTBYIOLee BELECTBO, MOI'YyT UMEThb
bopMy, MOAXOIAIIYIO U IEPOPANBHOTO MPUMEHEHHs1, HanpuMep GopMy TabJeToK, MacTHIIOK,
POMOOBHUAHBIX TAOJIETOK, BOAHBIX WJIM MACISIHBIX CYCIIEH3MH, JUCTIEPTUPYEMbIX MOPOIIKOB WIIN
rpaHyJI, SMYJbCUN U CAMO3MYJIbIUPYIOLINXCSI COCTABOB, KaK OMUCAHO B 3asiBke Ha mateHT CIITA
6,451,339, TBepABIX MM MATKUX KarCyJ, CHPOIOB, 3JHMKCHPOB, PacCTBOPOB, OYKKAJIbHBIX
IUIacThIpeli, refeil A MepopalbHOrO NPHUMEHEHHs, KeBaTEeJbHOM PpEe3UHKH, >KEBaTeIbHbBIX
TabNETOK, IIWMYYNX MOPOLIKOB M Mmunmy4yux Tabnerok. Kommosuimm i mepopanbHOTO
NPUMEHEHHUsT MOKHO TMPHIOTOBHTH COMIACHO JIOOBIM METOJaM, H3BECTHBIM B 00JjacTu
NPOM3BOACTBA (HPapMALIEBTUYECKUX KOMITO3MLUN, U TaKHEe KOMITO3UIIMK MOTYT COIEP’KaTh OAHO
win  Oonblle CpPencTB, BbIOPAHHBIX M3 TPYIIBL, COCTOSINEH M3  MOACIACTHUTENEH,
apoMaTU3aTOpPOB,  KpacuTened, aAHTHOKCHIAHTOB W  KOHCEPBAHTOB, [JJs  CO3JaHUs
dapManieBTHYECKH yOAYHbIX M TPUSATHBIX Ha BHJ IpermapartoB. TalmeTku coxmepikar
IEWCTBYIOIIEe BEIIECTBO B CMECH C HETOKCHYHBIMH (papMaleBTUYECKH MNPUEMIIEMBbIMU
BCTIIOMOTAaTEJIbHBIMU BEIIECTBAMH, KOTOPBIE MOAXOAST AJsl Mpou3BoxacTBa Tabnerok. Takumu
BCTIOMOTaTEJIbHBIMU BEIIECTBAMH MOTYT OBITh, HANPUMEp, WHEPTHBIE Pa30aBHUTENH, TaKUE KAk
LIEJUTFOJIO3a, TUOKCHUI KPEMHHS, OKCHZ AaJIlOMUHHS, KapOOHAT Kaiblws, KapOOHAT HaTpus,
[JIFOK03a, MaHHHUT, copOuT, JakTo3a, gocdar kampius win GocdaT HATPUS, TPAHYIUPYIOIINE
CpeACTBA U pAa3pbIXJIUTENH, HANpUMepP KYKYpPY3HBbIM Kpaxmaj WM aJbI'MHOBas KUCIOTA,
CBA3YIOLME CpEACTBA, HalNpUMep MNOJUBUHWINMPPOIUIOH, uLesunosno3a, I[IDI, kpaxmadn,
JKEJIATHH WM KaMeNlb aKalluy, U JTyOPUKAHTHI, HAIPUMEp CTeapaT MarHusi, CTeapUHOBAs KUCJIOTa
win Tanpk. TabneTkn MOryT HE MMETb MOKPBITUS WJIM MOTYT UMEThb HAHECEHHOE IOKPBITHE,
KOTOPOE PacTBOPSIETCS B KUIIEYHHWKE WJIM IPYTUM H3BECTHBIM O0Opa3oM 3aMeisieT pacman U
BCACBIBAHME B JKEIYAOYHO-KHUIIEYHOM TPAKTE, TEM CaMbIM OOecreyuBasl MPOAOIDKUTEIbHOE
JeiicTBe B TeueHUe JUIMTENIbHOrO Imepuoja BpemeHU. Hampumep, MOXHO NpPUMEHATb
3aMeJIsIIolIee BEIeCTBO, TAKOE KakK IJIMLIEPHJI MOHOCTeapaT MM INIMLEepus aucteapar. Takke
TaOJIETKH MOTYT MMETh IOKpPBITHE, HAaHECEHHOE MO MeTonauke, onmcaHHOH B mareHte CIIIA
4,256,108; 4,166,452 u 4,265,874, ¢ (opMupoBaHHEM OCMOTHYECKHUX TEPANEBTHUCCKIX
TabJIETOK C 3aMEUIEHHBIM BBICBOOOIKICHHEM.

IIpenapatsl 1uisi MepopanbHOrO MPUMEHEHUs MOTYT TakKe€ HMETb BHUJA TBEPAbIX
JKEJIATUHOBBIX KaIICyJl, B KOTOPBbIX IEHCTBYIOLEE BELIECTBO CMELIAHO C MHEPTHBIM TBEPIbIM

pasbaBurenem, HampuMep KapOOHATOM Kajblusi, ¢ochaToM KaiblUUs WA KAOJUHOM, I BUJ
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MSITKHX JKETaTHHOBBIX KaIlCyJ, B KOTOPBIX NEHCTBYIOIIEE BEIECTBO CMEINAHO C BOAHOH WU
MAacIIsTHOH Cpelol, HampuMep apaxUCOBBIM MAaciOM, KHAKUM MapauHOM WU OJUBKOBBIM
macioM. Kpome Toro, smyibcuu MOTYT ObITh NMPUTOTOBJIEHBI C HECMEIIMBAIOIIUMCS C BOIOH
UHTPEOUEHTOM, TaKUM KaK Macio, W CTa0WIM3UPOBAaHBI TOBEPXHOCTHO-aKTUBHBIMHU
BEIECTBAMHM, TAKIMH KaK MOHO-1urnuiepuasl, [131-3¢upst u T.11.

Bonsble cycnieH3nu comeprkaT ASHCTBYIOLINE BEIIECTBA B CMECH CO BCIIOMOTATEIbHBIMU
BEIIECTBAMM,  MOAXOAAIIMMH  JUII  TNPOU3BOACTBA  BOAHBIX  cycreH3ud.  Takumum
BCIIOMOTAaTEJIbHBIMU BEIECTBAMH SIBJISTIOTCSI CYCHEHIUPYIOIINUE CPEACTBA, HANPUMEDP HATPUs
KapOOKCHMETHIILIEIUTIOJI03a, METWIILIEIUTI0JI03a, THAPOKCH-TPONMIMETHIILECIUTION03a, aJIbIrHHAT
HATPWsI, TTOJMBUHUJIMUPPOJIUIOH, TPArakKaHTOBast KaMelb U CMOJIa aKalliy;, AUCIIEPTHPYIOLTHE U
CMa4yMBAIOIINE CPEACTBA, KOTOpPbIE MOTYT MpPEACTaBIATh cOOOH mnpupoxnHbie (ocdarumsl,
HanpuMep JICUTHH, WM MPOAYKTHl KOHACHCALUU AJKHJICHOKCHA C JKUPHBIMH KHCJIOTaMH,
HalpuMep  TOJHOKCHSTHJIEH  CTeapaTr, MNPOAYKThl  KOHAEHCAIMM  JTHJICHOKCHAA  C
IUTMHHOLIETIOYEYHBIMH aTU(paTHIECKIMH CITUPTAMH, HAalPUMEp TenTaaeKadTHIEHOKCHLIETAHOI,
WIN TPOAYKTHI KOHACHCAIIMM STWIEHOKCHIA C YaCTHYHBIMH CJIOXKHBIMH  3(HUpaMHu,
NOJYYEHHBIMA M3 JKHUPHBIX KHCIOT M TEKCHTOJIA, TaKUE€ KaK MOJHOKCHUATHIIEH COpOUTON
MOHOOJI€AT, WJIM MPOAYKTHI KOHACHCALIMH STHJIEHOKCHIA C YaCTHYHBIMU CIIOXKHBIMH 3(pHpamMu,
NOJYYEHHBIMU U3 )KUPHBIX KHCJIOT U FE€KCUTON-aHTUAPUIAMH, HAIPUMEDP MOJU3THIIEH COpOUTaH
MOHOOJeaT. BogHble CycrneH3uu MOTYyT TakXKe COAEp)kKaTb ONWH WM OOJbIIe KOHCEPBAHTOB,
HarpuMep STWI WIN H-IPONIJI Mapa-rugpoKCcuOeH30aT, OOuH Wi Oonblle KpacuTesed, OnuH
iy OoJblIe apoOMaTH3aTOPOB, U OJUH WM OOJbIIE TIOACIACTHTENEH, TAKHX KaK caxapos3a WiIu
CaxapuH.

MacnsHple CYCHEH3MH MOXKHO TIPUTOTOBUTH CYCIIEHAMPOBAHHEM EHCTBYIOIIErO
BEIIECTBA B PACTUTENIPHOM Macje, HampuMep B apaxucOBOM Maciie, OJIMBKOBOM Maclie,
Ce3aMOBOM Macjie MJIM KOKOCOBOM Maciie, WJIM B MHUHEPAJIbHOM Macje, TAKOM KaK >XKHIKUH
napaguH. MacisiHble CYCIEH3UH MOTYT COZIEPKaTh 3aryCTUTENb, HapUMEP MUYENHUHBIA BOCK,
TBEpABbIH MapauH WIM LETUIOBBIM cUpT. MOKHO MOOAaBIATH IMOACTACTUTENH, TaKHe Kak
ONMCAHHBIE BBIIIE, U APOMATH3ATOPHI JIsl TIOJTYyUEHUsS] PUSTHOTO Mpenapar Uit MepopajbHOro
npuema. Takue KOMIO3MLUK MOYKHO KOHCEPBHPOBATh N0OABICHHEM aHTHOKCHIAHTA, TAKOTO KaK
aCKOpOMHOBAsI KMCJIOTA.

JucrieprupyeMble MOPOLIKA M TPAHYJbI, MOIXOASINUE Ui MPHUTOTOBIEHUS BOIHBIX
CycCmeH3Wil myTeM [n00aBJI€HHs BOABI, COAEpIXKAT [EHCTBYIOINEE BELIECTBO B CMECH C
IUCTIEPTUPYIOIIUM MM CMAYUBAIOIIUM CPEACTBOM, CYNEHIUPYIOIIUM CPEACTBOM U OTHHUM HJIN
Oombiie KOHCepBaHTaMU. llpuMepamMu MOAXOASIINX JUCTIEPTUPYIOIIUX H  CMAYMBAIOIINX

CpEACTB MOIYT SABJATHCA BCILICCTBA, YXKE YIIOMAHYTBIC BbILIC. Taxoxe MOT'yT MNPUCYTCTBOBATDH
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JOTOJHUTENbHBIE BCIIOMOTaTEeNIbHBIE BEINECTBA, HAPUMEDP MOACIACTUTENN, apOMAaTU3aTOPhl U
KpacuTesu.

dapmaneBTHUYECKHE KOMIIO3UIUH MOTYT TaKXke UMeTh (POpMy SMYJIbCHI THIIA MAaCJO-B-
Boze. MacisiHas (pasa MOXKET MPencTaBIsATh COOON PaCTUTENIbHOE MACO, HalpuMep, OJIMBKOBOE
Macio MM apaxuCcOBOE MACIIO, MM MUHEPAIbHOE MACJIO, HAapUMep, JKUAKHHA napaduH, Uin ux
cmecu. [logxonAmmumu 5MyIbraTopaMyu MOTYT OBITh IPUPOIHBIE CMOJIBIL, HAITPUMED, apaBUHCKas
KaMellb WJIM TParakaHTOBas KaMeab, MPUPOAHbIE (GochaTHIbl, HAPUMEDP, COEBBIA JICLIUTHH, U
CJIO’KHBIE 3(DMPBI MITH YaCTUYHBIE CIIOKHBIE 3(PHUPHI, TOTYYEHHBIEC U3 SKUPHBIX KUCIOT U T€KCHTOI
aHTUAPUIIOB, HampuMmep, COpOUTAH MOHOOJEAT, U MPOAYKTbl KOHIEHCALWUH YKa3aHHBIX
YaCTUYHBIX 3(UPOB C 3TUICHOKCHIOM, HANpUMep, MOJHUOKCHATHIIEH COpOMTAaH MOHOOJEaT.
OMyJbCUU MOTYT TAK)KE COJIEPKATh MOJCIACTUTENN U ApOMATU3aTOPBI.

B cuponbl M 3MUKCHPBI MOXHO [M00aBJIATH MOACIACTUTENH, HAMpPUMEp TIIHLIEPHH,
NPONMJICHIIIUKOIb, COPOUT | caxapo3y. Takue mpenaparsl MOTYT TaK)XKe COAEPIKATh MATUUTEND,
KOHCEPBAHT, apOMaTH3aTOp W/WiIK KpacuTenb. KoMmo3unuu st mepopajbHOro nmpueMa MOXKHO
TOTOBUTH B KOMOMHALINH € LIUKJIOAECKCTPUHOM, I13I" 1 MOBEPXHOCTHO-aKTUBHBIMH BELIECTBAMH.

dapmaneBTHYECKHE KOMITO3UIIMH MOTYT HUMEThb (POPMY CTEPHIIbHBIX HHBELHPYEMBIX
BOAHBIX WA MAaCJISIHBIX CYCHNEH3UN. Takyr CyCHEeH3HI0 MOXKHO FOTOBHUTH COTJIACHO METOAAM M3
CYLIECTBYIOIIEIO  YPOBHSI TEXHUKM, TPUMEHsI MEPEYUCIICHHblE BBIIIE MOAXOJSLINE
JUCHEPTUPYIOLIME WM CMAadMBAIOLIME CPENCTBA, a TaKXKe CYCHeHAMPYIOINUE CpencTBa.
Crepu/ibHBI MHBELUPYEMBIH TMpenapar MOXKET TakKe MPENCTaBsiTh COOOH CTepUITBHBIN
UHBELUPYEMBI pPacTBOP WM CYCHEH3UWK) B HETOKCHYHOM Map3HTEPalIbHO-NPHEMIEMOM
pasbaBuTene WM pacTBOpHTENE, Hampumep, pactBop B 1,3-Oyranmmone. Cpean MmOmXOASIIIUX
HOCHUTENIEH U PACTBOPUTENEH, KOTOPBIE MOTYT IIPUMEHSATHCS, MOXKHO YIOMSIHYTh BOAY, PACTBOP
Punrepa u n30TOHMYECKUI pacTBOP XJjopuaa Hatpus. KpoMe Toro, CtepusibHbIE JKUPHBIE Maciia
LIMPOKO NMPUMEHSIOTCS. B KAYECTBE PACTBOPUTENS WM CYCHIEHAUPYIOIIen cpenbl. [l 5ToN nenun
MOXXHO TMpPHMEHSTh JIHOOYIH0 MapKy JKHPHOTO Macia, BKJIIOYAs CHHTETHYECKHE MOHO- U
murnuuepunel. Kpome Toro, B mnpenaparax Ijsi WHBEKLUUNH HallUId NPUMEHEHUE >KUPHbIE
KHCJIOTBI, TAKHE KaK OJIEMHOBAs1 KUCJIOTA.

CoenuHeHHss TO HAcTOSIIEMy H300pPETEHHIO MOXKHO TakXe BBOAHTb B (opme
CYNIO3UTOPUEB [JIs1 PEKTAIBHOIO BBEAECHUS JIEKAPCTBEHHBIX IpernaparoB. Takue KOMIO3ULUN
MO>KHO F'OTOBUTb CMEIINBAHUEM JIEKAPCTBEHHOI'O CPEACTBA C MOAXOASIIUM HEPA3APAKAIO UM
BCIIOMOTaTEJIbHBIM BEIIECTBOM, KOTOPOE SIBJIIETCS TBEPIAbIM MPU OOBIMHBIX TEMIIEpPaTypax, HO
JKUJKUM TP PEKTAJIbHON TEMIeparype, U MOITOMY ILIABUTCS B 33JHEM MPOXOJE, BEICBOOOXKIAs
JIEKapCTBEHHOE CpencTBO. Takue BemecTsa BKIIIOYAIOT MACIO Kakao W MOJIUSTHICHIJIUKOMU.

Kpome Toro, coenuHeHus MOXKHO BBOJAUTb 4e€pe3 IJa3a MOCPEICTBOM PAaCTBOPOB WM Ma3ei.
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Kpome TOro, MOXXHO OCYINECTBIISITb YPE3KOXKHOE BBEACHHE PACCMATPUBAEMBIX COESIUHEHHN
MOCPEACTBOM HOHO(OPETHUECKUX IUIACTBIpe M T.IM. 11 MECTHOrO HAaHECEHHs MPHMEHSIOT
KPEMbI, Ma3H, TeJH, PaCTBOPBI MM CYCIIEH3UU U T.A., COAEPIKAIINE COSIUHEHHSI MO HACTOSIIEM
u3o0perennoo. IIpy HCMOMB30BaHMM B HACTOSIIIEM TEKCTE, MECTHOE HAHECEHHE BKIIOYAET
NPUMEHEHHE SKUIKOCTEH Il MPOMBIBAHHSI M TTOJIOCKAHUS TSI PTA.

CoenuHeHHsT MO HACTOSIIEMY H300PETEHHIO MOJKHO [EMOHHUPOBATh B MEIHIIMHCKOM
YCTPOHCTBE, KOTOPOE MOXKET BKJIIOYATh JIIOObIe OOLIENM3BECTHBIE MMILIAHTATHI, CTEHTHI, CTEHT-
rpadThl, KaTeTepbl, OAJUIOHBI, KACCEThI WM IPYrUe YCTPOMCTBA, KOTOPbIE MOXKHO PaCIpaBJIsATh
WM TIEPMAHEHTHO HMIUIAHTHPOBATh B TOJOCTH Tenu. B wactHOocTH, ObUIO OBI JKelaTerbHO
NOJYYHUTh YCTPOHCTBA U METOMBI, KOTOPBIE MO3BOJISIOT OCTABISITh COSNUHEHHS 10 HACTOSLIEMY
M300PETEHNIO B YUACTOK TeJa, KOTOPBIN MOABEPTaliCsi XUPYPrUIECKOMY BMEIIATEIbCTRY.

B wyacTHOM BapuaHTe OCYINECTBJICHHS, HMHTHOMPYIOIIEE CPENCTBO IO HACTOSIIEMY
U300pPETEHNI0O MOXKHO [I€MOHHUPOBaTh B MEAMLIMHCKOM YCTPOHCTBE, TaKOM KakK CTEHT, U
IOCTABJIAITh B ONPEACICHHYIO YacTh TeNa JJIs JIEKAPCTBEHHOT'O BO3IEHCTBHSI HA OINpEIesIeHHbIN
yUYaCTOK TeJa.

CTeHTBI TPUMEHSIFOT KaK CPEACTBO JOCTABKH TEPAIEBTUYECKHX CPEACTB (Hampumep,
JIEKapCTBEHHBIX CPEACTB). BHyTPHCOCYANCTBIE CTEHTHI OOBIYHO TIEPMAHEHTHO UMILIAHTHPYIOT B
KOpOHapHble MWIH nepudepudeckue cocyapl. KOHCTPYKIUS CTEHTa BKJIIOYAET OMHCAHHYIO B
ITarente CIIIA Ne 4,733,655 (Palmaz), 4,800,882 (Gianturco) umu 4,886,062 (Wiktor). Takue
KOHCTPYKLUH  BKJIOYAIOT W  METaJUIMYeCKWe, U TOJHMEPHBbIE CTEHTbI, a TakKXkKe
caMmopaciiupsifoliecss W - OayutoH-pacmmpsirompecss  CTeHTbl.  CTEHTBI  MOXKHO — TakKe
UCTIONIb30BaTh [UIsI JOCTaBKU JIEKAPCTBEHHBIX CPEINCTB B MECTE KOHTaKTa C COCYOUCTOH
cucreMoli, kak onucano B [larente CIIIA Ne 5,102,417 (Palmaz) u B MexxayHaponHOH 3asiBKe
Ha mateHT WO 91/12779 (Medtronic, Inc.) 1 WO 90/13332 (Cedars-Sanai Medical Center),
ITarente CIOA Ne 5,419,760 (Narciso, Jr.) u ITarente CIIIA No 5,429,634 (Narciso, Jr.),
HarpuMmep. CTEHTBl TakXKe MPUMEHSUIUCh IJIsl AOCTaBKH BHPYCOB B CTEHKH IOJIOCTH Teja C
LIEJTBIO TOCTaBKH I'€HOB, Kak onucaHo B 3asBke Ha mareHT CIIA 5,833,651 (Donovan et al.).

B onHOM BapmaHTe OCYINECTBIIEHHS, WHIMOMPYIOIIEe BEIIECTBO MOXET BKJIIOYATHCS B
COCTaB MOJMMEPHOH KOMIIO3MIIMU BO BpeMsi (JOPMHPOBaHUS OMOCOBMECTUMBIX MOKPBITHH A
MEIULIMHCKUX YCTPONCTB, TAKUX KaK CTEHTHI. [IOKpBITHS, MOTydaeMble U3 TAKHMX KOMIIOHEHTOB,
OOBIYHO TOMOTE€HHBIE M MOTYT NPUMEHSTHCS B Ka4eCTBE MOKPBITHH BO MHOTHX yCTPOHCTBAX,
NpeAHa3HAYeHHBIX JIs1 UMIUTAHTHPOBAHUSI.

[Monmumep Moker ObITh OHMOYCTOHUMBBIM HMIM OHOaOCOPOUPYEMBIM MOJUMEPOM, B
3aBHCUMOCTH OT LIEJIEBOH CKOPOCTH BBICBOOOXKIEHUS] LEJNEBOH CTeneHH CTabMIbHOCTU

nojuMepa, HO OumoabcopOupyeMblii MOJUMEp MNPENNOYTHTENICH MJsi AaHHOTO BapHaHTa
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OCYILIECTBJICHHs, TIOCKOJIbKY, B OTJHYHE OT OHOyCTOWYHMBOIO TIOJMMEpa, OH HE Oyxaer
CYIIECTBOBATh B TEUYEHHE NOJTOr0 BPEMEHH IOCNe MUMILIAHTUPOBAHHUS M He OyNeT BBI3BIBATH
KaKkOM-00 HeKeNnaTeNIbHOW XPOHIUYECKOH JIOKabHON peakinn. brnoadbcopbupyemslii monumep,
NOAXOMAIINA ANl NMPUMEHEHWsI, BKIIOYaeT (HO HE OrpaHM4MBaeTcss TONbKO wMu) monn(L-
MOJIOYHYIO KHCJIOTY), TMOJUKanposakToH, nojmrmukonun (PGA), monmu(iakTua-co-riimKoNnm)
(PLLA/PGA), nmomu(runpokcudytupar), noau(ruapoOKCHOyTHPAT-CO-BaNIepaT, MOTHIAOKCAHOH,
noJIHOpTO3hUpP, TOIMAHTHAPUL, TOMH(TIUKOJIEBYIO KUCIOTY), Noiu(D-MOJIO4YHYI0 KHCIOTY),
noiu(L-mMonounyro  kucnory), nonu(D,L-momounyro kucnory), nomu(D,L-maktun) (PLA),
nomu(L-naktun) (PLLA), momu(ramkosiesast kuciora-co-rpuMmernieHkabonat) (PGA/PTMCOC),
nommytinieHokenn (PEO), momuanokcanon (PDS), monmudochoadup, nomupocdordup yperas,
NOJH(AMUHOKHCIIOTHI), ITHAHOAKPUIIATHI, NOJH(TPUMETHICHKapOOHaT), monmu(MMHHOKapOOHAT),
comomu(3pup-3¢upsi) (Hanpumep, PEO/PLA), nmonmankunen okcanartbl, mnonudochazeHsl u
OnoMonekynbl, Takue Kak ¢GuOpwH, (QUOPHMHOTEH, MEJUTIJI03a, Kpaxmall, KOJUIAareH W
THATypOHOBAsl KHUCIIOTA, IOJU-3TICHJIOH-AKIIPOJIAKTOH, MOJUTHAPOKCHOYTAaHOBAsS ~KHUCIIOTA,
NOJHOPTO3(UPEL, TONHALETANH, MOTUAUTHAPOIINPAHDI, MOJIHLIHAHOAKPHIIATEI, CIIMTBIC WU
ampunarudeckre OJIOK-COMONIMMEPhI TUApPOreNiel, u apyrue nomxonsuue ounoadbcopdupyembie
NOJIMMEPBI, U3BECTHbIE B AaHHOW obmactu. Kpome Toro, Moryt mpuMeHsSTBCA OHyCTOHYHBBIE
NOJMMEPbl C OTHOCHTEIBHO CJadbIM XPOHMYECKOH TKAHEBOH peakIuel, Takhue Kak
NOJIMYPETaHbl, CHIIMKOHBI U MONU3(HPHL, @ TAKXKE MOTYT MPUMEHSTHCS APYTHE TOJIUMEPHI, €CITN
OHH PACTBOPSIFOTCSI M 3aTBEPACBAIOT WJIHM IOJMMEPU3YIOTCA Ha MEIMLMHCKUX YCTPOHCTBAX,
TaKWe Kak MOJuoNeuHbl, MONUU300yTHIIEH U JTHJIEH-aIb(pa-one(UHOBbIE COMOJIUMEPSI,
AKPUJIOBBIE MOJIMMEPBI U COMOIUMEPHI, BUHIITAJIOTEHUIHBIE TIOJHMMEPBI H COMOIUMEPHI, TaKHe
KaK TMOJUBUHWIXJOPHI, NOJUBHHWIMHUPPOIUAOH, TIOJUBUHWIOBBIE 3(UpBL, Takue Kak
NOJMBUHUIIMETIIIOBBIN 3 Up; MOTMBUHIWINACHT AIOTEHU/IbI, TAKUE KaK NMOJMBHHUIINIEH QTOPHL
U TOJUBUHWIUACHXJIOPHL, NOJMAKPUJIIOHUTPHI,  TTOJMBUHIIIKETOHBL, NIOJIMBUHUJI-
apOMaTHYECKHUE COENMHEHUs, TaKHWe KaK TIIOJUCTHPOJ, IOJUBUHIIIOBBIE 3(PUPBI, TaKkue Kak
NOJMBUHUJIALIETAT, CONOIMMEPbl BUHHJIOBBIX MOHOMEPOB APYT C APYTOM U C OJie(rHAMU, TaKHe
KaK STUJICH-METHJI METaKPHJIAT COMOJMMEPBI, aKPUIOHUTPUI-CTHPOJIbHBIE conomumepel, ABS-
NOJMMEPBI, W STUICH-BUHWIALIETATHBIE COMOJMMEpPHI, COMOJUMEPBl MUPAHA, MOJHTHUIPOKCU-
NPONHII-METaKPUIAMHUA-(PEHON;, MONMUTHAPOKCUITHI-ACIapTaMHUA-PEeHON;,  MONMUATHICHOKCHA-
NOJIMJTU3UH, 3aMELIeHHBIH MOJbMUTOMIOBBIMH OCTaTKaMHM, MOJUAMHIBI, Takhe kak Nylon 66 u
NOJIMKAMPOJIAKTaM,; aJIKHIHBIE CMOJBL, MOJUKApOOHATHI, IMOJUOKCHMETHIICHBI, TOJMUMUIIBI,
NOJH-TIPOCTBIE  3(UPBI, SMOKCHAHBIE CMOJIbI, TOJHYpPETaHbl, palOH;, palOH-TPHUALETAT;
LIEJUTIOJI03, alleTaT IEeJUTIOJIO3b], OYyTHPAT HEJUTIOJIO3b!; aleTaT-0yTHpaT HeJUTI0JIo3b!;, HeIodaH,

HUTpAT LEJUIOJIO3bI, NMPONHUOHAT LEJUIHOJIO3bI, TTPOCTHIC 3(1)I/Ipbl HEJUIKOJIO3bI U Kap6OKCI/IMeTI/IJ'I
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LIEJITF0JI03A.

[Tonumeps! U MONYNTPOHULIAEMBIE TTOJTUMEPHBIE MATPUKCHI MOJKHO (POPMOBATH B U3IENHA,
TaKye KaK KJIaraHbl, CTEHTBI, TPYOOUKH, MPOTE3BI U T.11.

B onHOM BapmaHTe OCYIIECTBJICHHS HACTOSILIETO W300pPETeHHs,, HHIHMOMPYIOMUI areHT
N0 HACTOSIIEMY H300PETEeHHI0 TPUCOEAMHSIOT K TMOJMMEpPy WM MOJYIPOHUIIAEMOMY
NOJMMEPHOMY MAaTPHUKCY, KOTOPBIH (POPMYIOT B CTEHT I CTEHT-TPadT.

B TunmuHOM cny4ae TOJIMMEPBl HAHOCAT Ha IOBEPXHOCTh HMIUIAHTHPYEMOTO
yCTPOHCTBA METOJAOM LEHTPU(YTHPOBAHUS, TOTPYXKEHUs WIHM pachbuieHus. s 3Toi nenu
MOYKHO MPUMEHSTh TaK)XKe JPyTHUe N3BECTHBIE B TAHHOH 001acTH MeTOAbl. MeTObI pacibUICHUs
BKJIFOYAIOT TPAJULMOHHHBIE METONbL, a TaXKe METOAMKH MHUKPOACTIOHHPOBAHUS C
NPUBJIEUCHHEM JWCIEHCepa MO THUMY corula. Kpome Toro, monuMep MOXKHO HAHOCHTH Ha
UMIUIAHTHPYEMOE YCTPOMCTBO C MpHMEHeHHeM (oTtonurorpaduu, s HAHECEHHUs IMOJuMepa
TOJIBKO Ha ONpPEAEJCHHbIE YYaCTKH YCTPOWCTBA. Takoe HAaHECEHHWE MOKPBITHS Ha YCTPOWCTBO
JaeT OJHOPOMHBIN CJIOW Ha YCTPOWCTBE, UTO yiyuinaer AU Qy3Hur0 pasTuIHbIX aHAIUTOB Yepes3
MOKPBITHE YCTPONUCTBA.

B mpenmoutuTenpHBIX  BapuaHTaX ~ OCYLIECTBIEHHsS HACTOALIET0  HM300peTeHHS,
UHTHOMPYIOIIee CPEICTBO BBOIAT B COCTAB IMPEMAPaTOB ISl BHICBOOOKACHUS M3 MOJMMEPHOTO
NOKPBITUSL B Cpeny, B KOTOPYIO MOMEIIEHO MEIULIMHCKOE YCTpoicTBO. IlpemodtutensHo,
UHTHOMPYIOIIEee CPEICTBO KOHTPOJMPYEMO BBICBOOOXKIAETCS B TEYEHHE MPOAODKUTEIHHOTO
BpEeMEHH (HampuMep, MECSIEB), C MOMOLIBIO IO MEHbIIEH Mepe OOHOH M3 XOpPOIIO M3BECTHBIX
METOMK, BKJIIOYAIOMINX  [PUMEHEHHE TIOJNMMEPHbIX HOCHTEJIeH MM  CIIOEB s
KOHTPOJMPYEMOTO BBIMBIBAHHsI. HEKOTOpBIE N3 3THX METOAUK OBLIM paHee ONMCAHbBI B 3a5BKE HA
[Tarent CIIA 20040243225A1.

Kpome Toro, kak onucano, Hanpumep, B Ilarenre CIIA Ne 6,770,729, peareHtsl u
YCIOBHSI PEAKIMU AJIST TOJMMEPHBIX KOMIIO3ULIUH MOXKHO HM3MEHATh TakUM 00pa3oM, HTO
NOSIBJISIETCST  BOMOXKHOCTB ~ YIIPABJISATD  BBICBOOOJKACHHEM HMHIHOMPYIOIIETO CPENcTBa M3
MOJIUMEPHOTO MOKpbITHs. Hampumep, MOXXHO MomaynupoBaTh kod(duiment auddy3uu s
OOHOrO WM Oojiee TONUMEPHBIX TOKPBITUH  JJsl  yNPaBJIEHUS  BBICBOOOKACHHEM
UHTUOMPYIOIIEro CPeACTBa U3 MOJMMEPHOro MOKpbITHsA. Kak Bapwalusi JaHHOW TEMbI, MOXXHO
ynpasiaTh kodddunrentom auddysuu ans ogHOro win 0ojee MOJUMEPHBIX MOKPBITHHA IS
MOZYJHPOBAHUS  CIIOCOOHOCTH  aHAJINWTa, TMPHCYTCTBYIOIIErO B Cpene, OKpyKaromel
MEIUIIMHCKOE YCTPOHCTBO (HAmpuUMep, aHAJIUT, KOTOPBI obyerdaer pacmajy WM THAPOIHU3
YaCTH TOJMMEPA), ISl TOCTYIa K OHOMY K O0Jiee KOMIIOHEHTaM B IMOJIMMEPHOH KOMIO3HLIUU
(1, HampuMep, I MOAYJIUPOBAHUSA TAKUM 00pa30M BbICBOOOIKIEHHSI HHTHOMPYIOIIETO CPENCTBA

U3 TOJUMEPHOrO MOKPBITUS). [Ipyroil BapuaHT OCYIIECTBICHUS HACTOSINErO H300pETeHUs
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BKJIFOYAET YCTPOWCTBO, MUMEIOINEE HECKOJBKO IOJUMEPHBIX TMOKPBITHHA, KaXKI0€ M3 KOTOPBIX
UMeeT HeCKOJIbKO Ko3(pduuumenToB nuddysun. B Takux BapuaHTax OCyIIECTBICHUS HACTOSIIETO
n300peTeH s, BBICBOOOXKIEHHE MHIHOUPYIOIIErO CPEACTBAa U3 MOJMMEPHOTO MOKPBITHS MOXKHO
MOZYJIMPOBATh HECKOJIBKUMH MOJTUMEPHBIMHU TTOKPBITHSIMH.

B napyrom BapuaHTe OCYIIECTBJIEHUS HACTOSILIEr0 H300PETEHHs], BbICBOOOXKICHHEM
UHTHOMPYIOIIEr0  CPeacTBA W3 NOJMMEPHOTO  TOKPBITUS  YIPABISIOT — TOCPEACTBOM
MOZYJIMPOBAHUSI OJHOTO WM OoJjiee CBOHCTB INMOJMMEPHOH KOMITO3WLIMH, TAKUX KaK HaJTUYHe
OOHOTO WM OOJNbLIE SHAOTEHHBIX WM SK30T€HHBIX COCJWHEHUH, WM ajbTepHaTuBHO, pH
NOJMMEPHOH KoMno3unuu. Hanpumep, HEKOTOpbIe MONIMMEPHBIE KOMITO3ULIUA MOJKHO CO3/1aBaTh
TakuM 00pa3oM, 4ToOBl MHTHOUPYIOIIEe CPENCTBO BHICBOOOKIATIOCh B OTBET Ha MoHMkeHne pH
NOJMMEPHOH KOMITO3UIMU. AJIBTEPHATUBHO, HEKOTOPBIE TNOJMMEPHBIE KOMITO3HLHUU MOXKHO
CO3/1aBaTh TAaKUM OOpa3oM, YTOOBI MHTHOMPYIOINEe CPEeNCTBO BBICBOOOKIANOCH B OTBET HA
NIOSIBJICHHE TIEPOKCHIA BOAOPO/A.

B HekoTOphIX BapuaHTaX OCYIIECTBJICHHUS, ONHcaHa (papMaleBTUYECKas KOMITO3ULIMS,
colepikaliasi COEAMHEHHWE MO HacTosAlleMy H300peTeHno. B HEKOTOpBIX — BapHaHTax
OCYILIECTBICHHS, (hapMalleBTHUECKAsT KOMITO3ULIHS TOTIOJTHUTENBHO CONEPKUT OMH UM OOJIbIIe
JOTOJHATEIBHBIX TEPANIeBTHUECKUX areHTOB. B HEKOTOpPhIX BapHaHTax OCYLIECTBICHHS,
yKa3aHHBIA ONWH WM OOJbIIE IOIOJNHUTEIBHBIX TEPAIeBTUYECKUX AareHTOB BbIOPaHBI U3
IPYIIBL,  COCTOALIEH M3  LUTOTOKCHYECKOH  XHMMHOTEPANUH, TNPOTUBOPAKOBBIX  HIJIU
NPOTHUBOOIYXOJIEBBIX BAaKLUH, AaHTH-UMMYHOLMTOKHHOBOM Tepanuy, HMMYHOLIMTOKUHOBOH
TEparuy, WMMYHOTEPAaMd C HWCIHOJb30BaHWEM T-KJIETOK C XHMEPHBIMH aHTHTE€HHBIMH
peuenTopaMy, — TEpamuud  IEpPeHOoca  I'eHOB,  WHTHOWUTOPOB  KOHTPOJIBHBIX  TOUYEK,
KOPTHUKOCTEPOHUIOB, PETHHOUAOIMONOOHBIX areHTOB, MPOTHUBOOITYXOJEBBIX CPEACTB U aHAJIOTOB
uaTepdepora. B HEKOTOPHIX BapuaHTaX OCYIIECTBJICHUS, YKa3aHHBIH ONMH WX OOJbIne
JOTOJHATEIBHBIX TEPANIEBTHUECKIX areHTOB BBIOPAHBI U3 TPYIIIBL, COCTOALICH U3 MHIHOUTOpPA
muranna @HO-anedpa, PHO-cBs3piBatomero areHra, nHruouropa jurasga IL-1; marunOuropa
muranga IL-6, waruOurtopa nuranga IL-8; anraronucra IL-17, wHrHOMTOpa KalbLUHEBPUHA,
anraronucra ®HO, aHTaroncra peuenTopa peTHHOEBOH KHUCIOTH raMMa, HHTHONUTOpA JIMTaHaa
IL-17A; uaruburopa nuranna IL-17F, narnOuropa RIP-1 kxuHa3bl, aHTaroHucra cuUHro3uH-1-
docharaoro penentopa-1, monynsaropa churrosus-1-gpocdaraoro peuentopa-1, uaruOuTopa
Rho nporennkunaser 2, antaronucta 1L-12; antaronucra IL-23, monyisitopa @®HO-penentopa
I tunma, wmaruburopa IL-23A, wunarubutropa PDE 4, wunruburopa JAK THpO3MHKHHA3BI,
uaruburopa JAK 1 tuposmnkmnasel, mHruoOuropa JAK 3 THPO3WHKWHA3BI, aHTAroHHCTA
T'HCTAaMUHOBOTO perentopa H1, aroHncra peuentopa peTHHOEBOH KHCIOTBI, HHTHOUTOpPAa MeMb-

conepxalen MeMOpaHHOM AMUHOOKCHUA3BbI, MOAYJIATOpA PI3K, UHruOHUTOpa
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(bocaTHINIMHO3UTON-3-KUHA3bl [IeNIbTa, CTUMyJsIiTopa MHUTOXOHApuaimpHoro 10 kDa Oenka
TEIUIOBOIO INOKA, AaroHHWCTa aJeHO3WHOBOro A3 pemenTtopa, HWHTHOWTOpA TajeKTHHA-3,
monyistopa F1FO AT®-cunrasel, umaruOutopa GM-CSF nuranma, aroHucra penenropa
BUTaMHHAa D3, aroHucra TIIIIOKOKOPTUKOWAA, AHTAarOHHCTa TMCTaMMHOBOro peunenropa H4,
anraronucra CCR3 xeMOKWHa, MHTHOWTOpA JIMTAHAA 30TOKCHHA, MOAYJSTOpa C(pHUHro3mH-1-
¢docdatHOrO peuentopa-1, uaruduropa docdommumazsr A2, uarudburopa PDE 4, mopymnsropa
anbOymuna, antaronucrta TLR-7, anraronucra TLR-8, anrarommcra TLR-9, antaronmucra
muranna peuentopa CD40, uaruburopa Src THPO3WHKWHA3BI, TYOYJIMH-CBSI3bIBAIOIIETO areHTa,
UHrUOUTOpa JUraHna MHTepJeHkuH-1 anbga, HHrHOMTOpa rUCTOHAEALETHUIA3kI-1, HHrHOUTOpa
TUCTOHZEALETIIIa3bl-2, HTHIHOUTOPa THUCTOHACALETHIIA3bI-3, HHIMOUTOPa THCTOHACALIETHIIA3BI-O,
HYKJICO3UJHOTO MHIHOUTOpa OOpPaTHOH TPaHCKPUITAa3bl, UHTHOUTOpA SAEPHOro (pakTopa Kamma-
B, unruduropa STAT-3, uHruburopa muraHaa napaTUPEOHTHOIO TOPMOHA, arOHUCTA PELeNnTopa
BuTamuHa D3, cTumynATropa nmoBepXHOCTHOro riaukonporenHa CD28 T-kieTok, aHTaroHHUCTa
rHCTaMUHOBOTO perientopa H4, aronmcra TtpaHchopmupyromero ¢akropa pocra Oera,
CTUMYJISITOpPA TJIMKOIPOTEHMHOBOro ymranaa-1 P-cemextuna, marnburopa DHFR, mopymsropa
peuenTopa PETHHOEBOH KHCIOTHI ramMma, WHTHOMTOpa LHUTO30JbHOW (ochomumnaser A2,
MOZYJISITOpa peLenTopa peTuHonaa X, MHruouropa 6era-KaTeHnHa, UHIHOUTOPA CBSA3BIBAIOIIETO
6enxka CREB, anrtaronucra peuentropa TrkA, unruOurtopa antureHa muddepeHuuposku T-
kiaerok CD6, unarnburopa AAP-puboszun-umkiasel-1, MOIynsATOpa JMraHga WHTEpJIeHKuHa-1
Oera; narudurTopa cyocTpara nHCyIuHOBOTO perentopa-1, unrudburopa DHFR, antaronucra IL-
8, JmexapcTBEHHOro cpencTna, Omokupyromero aktuBHoctb CTLA-4 (CD152), PD-1 (CD279),
PDL-1 (CD274), TIM-3, LAG-3 (CD223), VISTA, KIR, NKG2A, BTLA, PD-1H, TIGIT,
CD96, 4-1BB (CD137), 4-1BBL (CD137L), GARP, CSF-1R, A2AR, CD73, CD47, tpunrodan-
2,3-muokcurenassl (TDO) wimm wmHponamuH-2,3-nuokcureHasbl (IDO), m aronucroB 0X40,
GITR, 4-1BB, ICOS, STING unu CD40.

Cnocobul jieuenus 3abonesanuil, Mmoayiaupyemboix CCR6 w/unu CXCR2

B omgHoMm acmekte, B HacToOsIeM HW300PETEHUHM OIMUCAHBI CIOCOOBI JICUEHUS WJIH
npenorepamennss CCR6-omocpenosannoro cocrosiHust win 3abonesanus w/mmm CXCR2-
OTIOCPEOBAHHOTO COCTOSIHHSI MJIH 3a00JIEBaHUS MyTEM BBENEHUS CYOBEKTY, CTPaNaroleMy OT
TAKOTO COCTOSIHHSI WK 3a00JIeBaHUs, TEPATeBTHYECKH 3P PEKTUBHOTO KOJMYECTBA KAKOTO-JIN0O
COCMHEHHUs] MO HacrosimeMmy u3o0pereHuto. [IpeAnOYTHTENbHBIME —COSNUHEHUSMH IS
MPUMEHEHHUSI COTJIACHO YKa3aHHBIM CIIOCO0AM SIBJITFOTCS COCOUHEHUs, ONMMCAHHBIC BBIIIE KaK
MPEANOYTUTENbHbIE BAPUAHTHI OCYIIECTBJICHMS, a TAaKKe COCOUHEHHs, OMHCAHHbIE HUXKE B
[Ipumepax, U CoeAUHEHWs, JJiI KOTOPBIX B HACTOSAIIEM TEKCT€ NPHUBENCHbI XUMHYECKHE

CTPYKTYPBL B HaCTOALIEM TEKCT ((CY6T:>6KT» BKIIKOYACT JKUBOTHBIX, TAKHUX KaK MJICKOIIUTAIOIIHNE,
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BKJIFOUasi (HO HE OTPaHMYUBASICh TOJIBKO UMH) MPUMATOB (HApUMEp, JIFOJEH ), KOPOB, OBEIl, KO3,
Jomaznei, cobak, KOLIEK, KPOJUKOB, KPbIC, MbIIed M T.I. B mpenmouyTuTenrHOM BapuaHTe
OCYIIECTBIICHHSI, CYOBEKTOM SIBJIIETCS YEJIOBEK.

Ilpu wucnone3oBanmu B HacrosimeM Tekcre, BoipaxkeHue "CCR6-omocpeayemoe
COCTOSTHUE MJTH 3a00JIeBaHNe" M POACTBEHHBIE BBIPAKEHHS U TEPMUHBI O3HAYAIOT COCTOSIHUE HFITH
3a0oneBaHNe, OTIINYANOIIEeCs HEHAUIeKAIIEH, T.€. OTKJIOHSIOIEHCS] OT HOPMAJIbHON B OOJIBLIYIO
WIH  MEHBINYI0 CTOpOHYy, (yHKkumonampHOH  akTuBHOCTREO CCRO. Henamnexamas
¢ynkunonanpHas akTuBHOCTE CCRO Moxker ObITh pesynbpraToMm skcrpeccupoBaHusi CCR6 B
KJIETKax, KOTOpbie B HOpME He skcrpeccupyroT CCR6, noseienHoro skcnpeccupoBanus CCR6
(mpuBOSIIEro, HAMpUMEpP, K BOCHAJIMTENBHBIM W HMMYHOPETYJIATOPHBIM HApyIIEHUAM U
3aboneBanussM)  wiaum  ociabnenHoro  skcmpeccuposanus ~ CCR6. Hewnapnexaimas
¢ynkunonanpHast aktuBHOCTb CCR6O6 Moker Takke ObITh pesynbraTroM cekpeuuun CCL20
KJIETKaMu, KoTopble B HopMe He cexkpetupyroT CCL20, nosbienHoro cexperuposanus CCL20
(mpuBOASIIEro, HAMpuUMep, K BOCHAIUTEIbHBIM W HMMMYHOPETYJISATOPHBIM HApPYIIEHUAM U
3aboneBanusMm) win ocinadnenHoro cekperuposanus CCL20. CCRo6-omocpenyemMoe COCTOSIHUE
win  3a0oneBaHWE MOXKET YAaCTHMYHO WJIM TIOJIHOCTBIO  BBI3BIBATBCS  HEHAJJIEKalled
¢ynkunonanpHoi aktuBHOCTBIO CCR6. Opnako, CCR6-omocpenyeMoe COCTOSIHME WU
3a0oneBaHne mpencraBiseT codoil 3aboneBaHue, mnpu Kotopom wmoayimupoanue CCR6
OKa3bIBaeT HEKOTOPBIH 3(dexkr Ha crykaiiee NPUYMHON COCTOsIHME Wi 3aboJeBaHue
(marmpumep, CCR6 aHTaroHUCT MPUBOAUT K HEKOTOPOMY YJIYUIIEHUIO CAMOYYBCTBUS MALIUCHTA,
110 MEHBLIEH Mepe Y HEKOTOPBIX MalIUEHTOB).

Cxonneim obpazom, Beipakenue "CXCR2-omocpenyemoe coctosiHue uin 3adoneBaHue”
U POJICTBEHHBIE BBIPAXKCHUSI U TEPMHUHBI O3HAYAIOT COCTOSIHUE MITH 3a00JIeBaHUE, OTIMYAIOIIEecs
HEHaJJIeXKAIIeH, T.€. OTKIOHSIOLIEHCS OT HOPMAJbHOW B OOJNBLIYIO WM MEHBIIYIO CTOPOHY,
¢ynkunonanpHoi akTmBHOCTBIO CXCR2. Henanmnexamass (QyHKUHOHaJIbHAsE aKTUBHOCTH
CXCR2 moxer ObITh pe3ynbpTaToM 3kcnpeccupoBanuss CXCR2 B kjeTkax, KOTOpbIE B HOPME He
skcnpeccupyror CXCR2, noseierHoro skcnpeccupoBanust CXCR2 (nmpuBopsiimero, Hanpumep,
K BOCHAJUTENbHBIM W HUMMYHODPETYJSITOPHBIM HApyLIEHUsSM W  3a00JE€BaHUSIM) WU
ocnadnenHoro  skcmpeccupoBanust CXCR2.  CXCR2-omocpemyemoe  COCTOSIHME — HUTH
3a00NeBaHNE MOKET YACTUYHO HJIM TOJHOCTBIO BBI3BIBATHCS HEHAANIEXKALIeH (yHKIIMOHAIBHON
aktuBHOCTBEO CXCR2. Opnako, CXCR2-omocpenyemoe COCTOsHHE WM 3a00JieBaHUE
npencrasisier coboit 3abosneranue, mnpu kKotopom wmoaysupoBanue CXCR2 okasbiBaeT
HEKOTOphIN 3 ekt Ha criykalee NPUUUHON cocTosiHUE Win 3adoneBanne (Hanpumep, CXCR2
AHTArOHUCT MPUBOIUT K HEKOTOPOMY YJIYUIIEHHIO CAMOYYBCTBUS MALMIEHTA, IO MEHbLIEH Mepe

y HEKOTOPBIX MAIMEHTOB).
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Tepmun  "tepaneBrudeckun 3(GQPEKTUBHOE  KOIMYECTBO"'  O3HA4YaeT  KOJHYECTBO
00CYKI1aeMOro COeIMHEHUS, KOTOpoe obecreunBaeT OMONOTHYECKUN WIIM MEAMLIMHCKUI OTBET
TKaHH, CHCTEMBI, JKUBOTHOTO HJTH YeJIOBEKa, HEOOXOMUMBIH UCCIIENOBATENI0, BETEPHHAPY, Bpady
WK IPYTrOMY MEIULIUHCKOMY MECOHAITY.

3a0oneBaHust U COCTOSIHUS, CBSI3aHHBIE C BOCHAJIEHHEM, WHPEKIHEeH U pakoM, MOXKHO
JEYUTh WM TPEeNOTBpAIaTh MOCPEICTBOM COSIUHEHMH WM KOMIIO3ULHUA IO HACTOALIEMY
u3o0pereHno. B onmHOW rpynme BapHaHTOB OCYLIECTBICHHS. 3a00JIEBaHHS WM COCTOSIHMS,
BKJIFOYAsT XPOHWYECKHE 3a0O0NieBaHMs, 4YeNOBEKAa WM APYTUX BHIOB, MOXHO JICUUTh
uaruoburopamu  padoret CCR6. Takme 3a0oneBaHMst WM COCTOSHUS — BKJIFOYAIOT:
(1) annepruueckue  3aboyieBaHMs, TakWue KaK CHCTEMHble  aHA(QUIAKTHYECKHUE WM
TUNEPCEH3UTHBHBIE OTBETHI, AJUIEPTHsl HAa JICKAPCTBEHHBbIC INpEmNaparhl, aJJIeprus Ha YKyChl
HACEKOMBIX M MUINEBbIe amaepruy, (2) BocmajuTenbHOE 3a00NeBaHNE KHUIIEYHHKA, TAKOE Kak
Oonesnp KpoHa, s3BEHHBIH KOJHMT, WIEHT U 3HTepuT, (3) BaruHur, (4) ncopmas u
BOCMAJIUTENBHBIN 1€pMATO3, TAaKOM KakK JEepMaTUT, 5K3€Ma, aTOMUYECKUM JepMaTHuT,
AJUIEPTUYECKUI KOHTAKTHBIM IEpPMAaTHT, KpalMBHULA U 3yH, BUTHIUTO, (5) Backyiut, (6)
cnonaunooprponarusi, (7) ckiaepomepmusi, (8) acTMa W aUIEPTUYECKHE PECHMUPATOPHBIE
3a00NeBaHMsA, TAKUE KaK AJJIEPrHIecKast aCTMa, aJUIEPrUUeCKUi PUHUT, TUIEPUyBCTBUTEIBHOCTD
JeTKuX U T.IL., (9) ayToMMMyHHBIE 3a00JI€BaHUs, TAaKUe KaK apTPUT (BKJIIOYAsT PEBMATOMUIHBIN
apTPUT U TICOPUA3HBINA apTPUT), a TAK)KE, HAIPUMED, TUPEOUIUT XalmnMOTO U OonesHs I peiis3a,
MHOXKECTBEHHBIN CKJIEPO3, CHCTEMHasi KpacHasi BoiqyaHka, nuader | tuma, rimomepynonedpur u
1.1, (10) oTTOp:KEHME TpaHCIIaHTaTa (BKJFOYAsl OTTOPIKEHHE AJUIOTPAHCIUTAHTATA W PEaKIUs
«TpaHCIUIAHTAT NPOTHUB X03siMHa»), U (11) npyrue 3adoneBaHus, MPU KOTOPBIX HEOOXOIMMO
NOJABUTh HEKENATENbHbIE BOCMAIUTENbHbIE OTBETHl, TAaKHE KaK aTepoOCKIEepPO3, MHO3MWT,
HeliponereHepaTuBHble 3aboneBanust (Hampumep, Ooje3Hb Aubireiimepa), sSHuedamuT,
MEHHMHITHT, T€NaTHT, He(PPUT, CENCUC, CaPKOMI03, AJUIEPIHYECKHil KOHBIOHKTHBHT, OTHT,
XPOHHYECKOE OOCTPYKTHBHOE 3a00JI€BaHNE JIETKUX, CHHYCHUT, CHHAPOM bexdera u monarpa.

[IpennouruTenpbHO, MPEACTABICHHBIE CIIOCOOBI HANPABJICHbI HA JiedeHHEe 3a0oseBaHUN
WIN COCTOSIHUH, BBIOPAHHBIX M3 aJUIEPTUYeCKHX 3a00JeBaHU, ICOpHa3a, MATOJOTHMYECKHX
COCTOSTHUI KOXH, TAKUX KaK aTOMUYECKUH IePMATHUT, aCTMbI U CKJIEPOAECPMBIL.

B npyro#i rpynme BapuaHTOB OCyIUecTBJiCHHs, MopxyJupoBaHue aBwkeHus CCRO-
3aBHCHUMBIX PETYJSTOPHBIX T-KJIETOK MOXHO NPUMEHSTH JJIsl JIeUeHHUs] 3a0O0JeBaHUN WM
COCTOSIHUH, BKJIOUash pakoBble 3a0oyeBaHusi, WHQEKIUOHHBbIE 3a0oneBaHusl (BUPYCHBIE
uapexyy, nHampumep wuHpexkumm BHUY u  PC-upyc, OakrtepuanpHble HHQEKUUH) U
UMMYHOZIETIPECCUBHBIE 3a00JIEBaHMs, TaKU€ KaK COCTOSHHE IIOCIE TIEpecajkd opraHa u

COCTOSHHE TIOCTIC MEPECAAKU KOKU. TepMI/IH «COCTOAHUEC MMOCJIC TEPECAAKU OpraHa» BKJIHKOYACT
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COCTOSIHMSI TIOCJIE TIEPeca ki KOCTHOTO MO3Ia U COCTOSIHUSA MOCJI€e Mepecaki COJUAHOIO opraHa
(HarmpuMep, MOYKH, NIEYEHH, JIETKOT0, CepLa, MOKETy0YHOH JKele3bl MM HX KOMOHMHALINN).

brnaronaps warubuposanuro cBsisbiBaHust ¢ CXCR2, coenvHeHUs MO HACTOSIIIEMY
U300pETEHNI0O MOXXKHO TNPUMEHATh B JICUEHHHM COCTOSHUH WM 3a00JeBaHUl, OMOCPenyeMbIX
CXCR2, nHampumep, BOCHAIUTEIBHBIX WM AJUIEPTUYECKUX COCTOSHHI WK 3a00JieBaHUH, B
YaCTHOCTH XPOHHYECKOrO0 OOCTPYKTHBHOTO 3a0O0JIEBaHMS ABIXATENBHBIX IyTeH WJIN JIETKHX
(XO3J1, xpoHuyeckoe 0OCTpyKTUBHOE 3a00NieBaHue abIxaTeNbHbIxX mytei win OPBU), Briouas
XPOHMYECKHI  OpPOHXMT WJIM BBI3BAHHOE UM  3aTPYIHEHHE [bIXaHWs, SMpusemy,
o0uTepUpyIOIINiI OPOHXUOUT U TSKENYIO aCTMY.

CoenuHeHHss MO HACTOALIEMY H300PETEHUIO TAK)XKE€ MOJKHO TNPHUMEHATh B JICUCHUH
pPa3MUYHBIX 3a00J€BaHUH, TAKUX KakK pPakK, HampuUMep, PaKk TOJCTOH M MPSIMOH KHIIKH, Pak
SIMYHUKA, paK NpeAcTaTeIbHON KeJe3bl, MeJIaHOMA, BKJIHOYasi METACTaTHUECKYI0 MEJIAHOMY, paK
JIETKUX, HAIpUMep HEMEJKOKJIETOUHbIII paK JIerKUX, CBETJIOKJIETOUHBIM pak, aHIMOTreHe3
OIyXOJIH, UIIEMUYECKU-penepdy3HOHHOE MOBpEXACHUE, OTCpOYEHHasI byHKUMSA
TPaHCIUIAHTAaTa, OCTEOAPTPHUT, MHUEJOHIHAS MeTarulasus ¢ MUeIopuOpo3oM, ageHOMHO3,
KOHTAKTHasl THIEPUYYBCTBUTENBHOCTh (KOXKH), a Takke 3akuBjieHHe paH. JleueHne mo
HACTOSIIEMY U300PETEHHIO MOXKET ObITh CHMIITOMATUYECKHM MII TIPOPIITAKTHIECKUM.

JlokazaTenbcTBOM NPOUIaKTHUECKOH 3((GEKTUBHOCTH TPH JICYCHHH XPOHHYECKOTO
Opouxura i XO3JI Oynmer yMeHbIIEHHE YaCTOTHI TOSBIEHHUS WM CTENEHH TSDKECTH,
oOJyierdyeHre CUMITOMOB U YMEHBLICHHE NPOTrPeCCUPOBaHMs 3a00JEBAHUs, a TAKXKE yJIyUIICHNE
paboThl Jjerkux. JlpyruM AOKa3aTenbCTBOM MOJKET SIBJISATBCS YMEHBLICHHE MOTPEOHOCTH B
APYroi, CUMITOMATHYECKOH, TEepamuy, T.€. TEepaluH, HANpPaBJICHHOW Ha ocnableHue WiH
NpeKpalleHre  CUMITOMAaTUYeCKUX  aTak, B  cilydae WX  I[OSBJIEHHUs,  Hampumep
MPOTHUBOBOCIIATIUTENBHOM Tepanuu (Hanpumep, KOPTUKOCTEPOUTHOIN) WIH
OpOHXOpACIIMPSIIOIIEH Teparuu.

Jlpyrue BOCHaJHTENIbHBIE WM OOCTPYKTHBHBIC 3a00JI€BAaHUS WM  COCTOSTHUS
IBIXAaTENbHBIX MYTEH, MPU KOTOPHIX MOXKHO NMPHMEHSTh HACTOSIIEe M300peTeHHE, BKIFOYAIOT
octpoe noBpexkaenue jerkoro (OITJ), curapom paccrporicTBa nbxanust y B3pocisix (PCB),
unuonaTudeckuil Guopo3 Jerkux, MmHeBMoGUOPO3, THIIEPPEAKTHBHOCTD IbIXATEJbHBIX IMyTEH,
3aTpyAeHue IbpIxaHust, (HUOpO3 INEerkux, auIepruyeckoe BOCHAJIEHHE MbIXaTEeNbHBIX MYTeH,
3a00NeBaHNE MEJIKMX JbIXAaTENbHBIX MyTeH, KapLUHOMY JIETKOTO, OCTPBIH I'PYOHON CHHIPOM Y
MAIMEHTOB ¢ CePIIOBUIHO-KJIETOUYHOW aHEMHUEH U JIETOYHON TUIepTeH3UeH, a Tak:ke 000CTpeHue
TUIEePPEaKTUBHOCTH JIbIXaTENbHBIX MyTeH Mocie APYroi JIeKapCTBEHHOH Tepanuy, B YaCTHOCTHU
NOCJIe MHTASILMOHHONW JIeKapCTBEHHON Tepamuu. Hacrosiimee n300peTeHHE MOMKHO Takke

NPUMEHSTh TMPU JIEYeHHH OpOHXMTA JIIOOOrO THNA W TeHe3a, BKIIOYas, HampuMep, OCTPBIH,
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apaxWHOBBIN, KaTapaJbHBINA, KPYNO3HBIN, XPOHUYECKHH MM THOWHBIN TyOepKyJe3HbIH OPOHXHT.
Jlpyrue BOCTIaqUTeIbHbIE WM OOCTPYKTUBHBIE 3a00JE€BaHUS ABIXATENbHBIX MyTEH, MPH KOTOBIX
MOXXHO TPUMEHSTh HACTOsIIee H300pEeTeHHe, BKIIIOYAIOT ITHEBMOKOHHO3 (BOCHAIUTENIBHOE,
qacto mpodeccuoHaNbHOE, 3a00JieBaHUE JIETKUX, YacTO COMPOBOXKIAIOIIEeCs OOCTpyKLMeH
IBIXaTENbHBIX MyTeH, XPOHUYECKUM HJIH OCTPBIM, U BBI3BAHHOE MOBTOPSIIOIIUMCS BIBIXaHUEM
TOHKOZMCIIEPCHBIX IOPOLIKOB) JIFOOOr0 THIMA U TeHe3a, BKII0Yas, HalpuMep, aJTFOMHHHEBBINA
MTHEBMOKOHHO3, aHTPAKO3, ac0eCcTo3, XallnK03, NTHJI03, CHAEPO3, CHIINKO3, Tabako3 1 OUCCHHO3.

CoenuHeHHs MO HACTOSIIIEMY H300PETEHHIO TaKXKE€ MOMKHO MPUMEHSTH U JICUSHHS
BUPYCHBIX PECITUPATOPHBIX MHPEKLHUH, KOTOPBIE OTATOIIAIOT IEPBONPUYNHHBIE TTATOJIOTHIECKHE
COCTOSIHUSI, TaKue Kak actMa, XpoHmueckuil Oponxur, XO3JI, BocmajseHue cpenHero yxa u
cunycut. IlomBepraromeecsi JEUEHHIO BHUPYCHOE PECIUPATOPHOE 3a00JIeBaHME MOXKET OBITh
CBSI3aHO C BTOPHYHON OakTepHaibHONH WH(EKLHeH, TaKoH KaK BOCHAJCHHUE CPEIHEro yxa,
CHHYCHT WJIA THEBMOHUSL.

CoenuHeHHs MO HACTOSIIIEMY H300PETEHHIO TaK)K€ MOMKHO MPUMEHSTHh U JICUSHHS
BOCHAJIUTENbHBIX COCTOSSHUN KOXKM, Hampumep, Icopuasa, AaTOMUYECKOro JepMaTuTa,
SPUTEMATO3HON BOJYAHKU U APYTUX BOCHAJIUTENBHBIX WIM AJUIEPTHYECKUX MaTOJOTHYECKUX
COCTOSTHUN KOXKH.

CoenuHeHHs MO HACTOSIIIEMY H300PETEHHIO TaK)K€ MOMKHO MPUMEHSTHh U JICUSHHS
apyrux 3a0ojeBaHMl WM TATOJOTHYECKHX COCTOSHH, B YAacCTHOCTH 3a0OJIeBaHMA WU
NATOJIOTUYECKUX COCTOSIHUN, UMEIOIINX BOCIIAIUTENbHBIH KOMIIOHEHT, HapuMep 3a00JeBaHuH,
NOPAKAOIIUX HOC, BKIFOYAs AJUIEPTUYECKHHA PHHUT, HAmpuMep aTpoQUUIECKHid, XpOHUUECKUH
WIN CE30HHBIA PUHUT, BOCHAJIUTENbHBIX COCTOSIHUM KeTyA0YHO-KUIIEYHOrO TPaKTa, HalpuMep
BOCTIAJIUTEIbHON OOJIE3HN KHINEYHHWKA, TAaKOW KakK sI3BEHHBIM KOMUT U Oone3nb KpoHa,
3a0o0neBaHN KOCTEH U CyCTAaBOB, BKIIFOYAsl PEBMATOUIHBIN apTPUT, IICOPUATHUYECKUI apTPHT, U
apyrux 3a00JIeBaHUH, TAKUX KaK aTepPOCKIIePO3, PACCESIHHBIN CKIIEPO3 U OCTPOE U XPOHUUECKOE
OTTOp KEHUE TPAHCIUIaHTaTa, HallpuMep, Moce Nepecagky cepiLa, NOUKH, eYeHHU, JIETKOro Uiu
KOCTHOT'O MO3ra.

CoenuHeHHs MO HACTOSIIIEMY H300PETEHHIO TaK)K€ MOMKHO MPUMEHSTHh U JICUSHHS
SHAOTOKCHUYECKOTO IOKa, TIIoMepyJioHedpuTa, 1epeOpaibHON U cepAedHOl ueMun, OoJe3HH
AnpureiiMepa, MyKOBHUCIHIO3a, BHPYCHbIX HMH(EKUMH ¥ BbI3BAHHBIX HMH OCJIOKHEHHH,
cuHApoMa mnpuoOpereHHOro MMMyHoxeduumrta uenoseka (CIIM]), paccesHHOro ckieposa,
racTputa, Bb3BaHHOTO Helicobacter pylori, W pakoBbIXx 3a00jeBaHMN, B YaCTHOCTH
MPOTrpecCUPOBAHUS paKa SUUHUKA.

CoenuHeHHs MO HACTOSIIIEMY H300PETEHHIO TaK)K€ MOMKHO MPUMEHSTHh U JICUSHHS

CHUMIITOMOB, BBI3BAHHBIX BHPYCHOW WH(EKIHeH y dYeJOBEeKa, BBI3BAHHOW PHHOBHUPYCOM
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YeJIOBeKa, NPYTMMH SHTEPOBHPYCAMH, KOPOHABHPYCOM, BHPYCOM Teprieca, BUPYCOM TPHIIIA,
BUPYCOM MaparpuIia, pPeCclnUpPaTOPHO-CHHLMTHANBHBIM  BHPYCOM  WJIM  al€HOBHPYCOM.
CoenuHeHHsT MO HACTOSIIEMY HW300pPETEHHIO TAaKXXe€ MOXKHO MPHMEHSATh JJIsl  JICUEHUs
MaHKpeaTHTa.

O¢pdexTuBHOCTL COEOUHEHHS MO HACTOSAIMIEMY H300pPETeHHI0 B  IONABJICHUU
BOCIIQJINTENIbHBIX COCTOSIHUH, HAMpUMeEpP INPH BOCHAIUTENBHBIX 3a00JIEBAHUSX IbIXATEIbHBIX
MyTeH, MOKHO IPOAEMOHCTPUPOBATH B XKUBOTHOW MOJEIH, HAIPUMEDP B MBIIIMHON, KPBICUHON
WIN KPOJMYbEH MOJENH, BOCHMAJCHMs IbIXaTEIbHBIX MyTEH WM IPYrHX BOCHAIUTEIBHBIX
COCTOSIHUH, HampuMmep Kak omucaHo B paborax Wada et al, J. Exp. Med 180:1135-40 (1994);
Sekido et al, Nature 365:654-57 (1993); Modelska et al., Am. J. Respir. Crit. Care. Med
160:1450-56 (1999); u Laffon et al Am. J. Respir. Crit. Care Med. 160:1443-49 (1999).

B HekoTOpBIX BapuaHTax OCYIIECTBJICHUS, B HACTOALIEM HW300PETEHUH OMHCAHBI
CHOCOOBI JICUEHHsI TTaTOJIOTHYECKOrO COCTOSTHUS MK 3a0ojesanusi, onocpenoBanHoro CXCR2,
HarpuMep, BOCMAIUTENBHOTO WM aJUIEPTUYECKOrO COCTOSIHUSA, B YACTHOCTU BOCTIAJIUTEIBHOTO
Wik OOCTPYKTHUBHOTO 3a00JI€BaHMsI [IbIXATENbHBIX MyTE€H, KOTOpBIE BKJIIOYAIOT BBEICHUE
CyOBeKTy, B YACTHOCTH YEJOBEKY, HYKIAIOIIEMyCs B TaKOM JICUEHHH, TEPareBTHUECKU
3¢ EKTUBHOrO KOMMYECTBA COeOUHEHNUs, nMeroinero Gopmyny (A), (Al), (A2), (D) wmm (lal), B
cBobonHoOl popme wim B hopme hapManeBTUIECKH MPUEMIIEMON COJIM, KaK OMMCAHO Bbime. B
APYroM acreKkTe, B HACTOSMEeM H300pPETeHHH OIMHCAHO NMPUMEHEHUE COENUHEHHs, WMEIOINEero
bopmyay (A), (Al), (A2), (I) umu (Ial), B cBoOonHOM opme mn B Gpopme papMarieBTHUIECKH
NpUEMIIEMON COJIM, KaK OINWCAHO BBINIE, I MPOWU3BOACTBA JIEKAPCTBEHHOI'O CPENCTBA I
JIEUSHHsI TIATOJIOTUYECKOTO COCTOSIHUS Wi 3aboneBanusi, onocpenyemoro CXCR2, Hampumep,
BOCIIAJINTEIbHOTO WJIM ~ QJUIEPTMYECKOr0  COCTOSHUST WM 3a00JeBaHUs, B YaCTHOCTH
BOCIIAJIUTEILHOTO UM OOCTPYKTHBHOTO 3a00JIEBAHUS bIXaTEIbHBIX MyTEH.

OmnucaHHBIE B HACTOSALIEM TEKCTe COequHEeHMst, umetromue gopmyny (A), (Al), (A2), (D u
(Ial), MOXXKHO Tak)Xe MNPUMEHSATb B KAueCTBE COCOUHEHUN JI1 COBMECTHOM TEparuu, s
NPUMEHEHHUsT B KOMOMHAIIMKM C JPYTUMH JICKAPCTBEHHBIMH COEAMHEHUSIMHM, TaKUMH Kak
NPOTUBOBOCTIAIUTENbHBIC, OPOHXOPACIIUPSIIOINE, AHTUTUCTAMUHHBIE WIM NPOTHBOKAIIJIEBBIE
JIEKapCTBEHHbIE COENMHEHHs], B YaCTHOCTH B JIEYEHUH BOCIAIHUTEIBHOTO MK OOCTPYKTHBHOTO
3a00NeBaHNs BIXATENbHBIX IMyTeH, TAKOrO KaK ONHMCAHHBbIE BBIINIE, HANpPUMEpP, B KadeCcTBE
YCUJIMTENEH TEpaneBTUYECKOro MACUCTBUS TaKUX JIEKAPCTBEHHBIX COCJUHEHHM, WU Kak
CPEACTBO YMEHbBIIEHUs] HEOOXOAUMBIX JO3MPOBOK WM MOTEHIHAIBHBIX MOOOUYHBIX 3(dexToB
TaKUX JIEKapCTBEHHbIX coenuHeHnd. CoennHeHHe MO HACTOSIIEMY H300PETEHHI0 MOKHO
CMELINBATh C JPYI'UM JIEKAPCTBEHHBIM COEIMHEHHEM B KOMIIO3UIUSAX C (YUKCHPOBAHHBIM

COACPIKAHUEM JICKAPCTBCHHbBIX COGHHHGHHﬁ, UM UX MOXKHO TPHUMEHATH MO OTACJIIBHOCTHU, HO,
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OIHOBPEMEHHO WM MOCJIE BBEECHUs APYrOro JIEKapCTBEHHOIO COCTUHEHMUS.

B 3aBucuMocTH OT MOABEPraroLerocs JEUeHUIO 3a00J€BaHNUS U OT COCTOSTHUS MALIUEHTA,
COEAMHEHUS] 1O HACTOSAIEMY HW300pPETEHHI0 MOXXHO BOIUTH MEPOPAIBbHO, MNapEeHTEPATHHO
(Hampumep, BHYTPHUMBILIEYHOH, WHTPanepUTOHEAIbHOM, BHYTPUBEHHOH,
UHTpanepeOpOBEHTPUKYIIPHOHN, MHTPALICTEPHAIBHON HHBEKIUEH WM WH(Y3UEH, TOAKOKHON
UHBEKLMEH WIM B BHAE HMIUIAHTA), WHTASIOMOHHO, HA3aJbHO, BarWHAJIBHO, PEKTAJbHO,
CyOJMHIBaJIbHO HUTM MECTHO, M UX MOXXHO BBOIUTbH, MO OTAENBHOCTH WJIM COBMECTHO, B COCTaB
NOAXOMAIINX JO3UPOBAHHBIX JIEKAPCTBEHHBIX IPENapaToB, COAep Kaiux odmeynorpeOnmbie
HETOKCUYHbIC (hapMalleBTHUECKH MPHEMJIEMble HOCHTENH, aIbIOBAHTHI W HAIOJHHUTEIH,
NOAXOMAIINE Uil Kakaoro cnocoda BeeneHHs. Hacrosimee n3o0peTeHHe BKIIOYAET TaKKe
BBEICHNE COSIMHEHHH MO HACTOSIIIEMY H300PETEHUIO B BU/IE IETOHUPOBAHHBIX MPENapaTOB.

KBanudpuumpoBaHHbIM CIEUAINCTAM B JAHHOH 00nacTh OyAeT MOHSTHO, YTO CPEACTBa,
KOTOpble MOAYJIUPYIOT akTuBHOCTE CCR6, MOXXHO KOMOMHHpOBATH B PEKHUMAxX JICUEHUS C
OPYTUMH TEPANEeBTUYECKUMHU CPEACTBAMU W/WIIM C XEMOTEPANeBTHUECKUMH CPEICTBAMH HIIH C
oOnyueHneM. B HEKOTOPBIX CiydasX, KOJHYECTBO XEMOTEPAIEBTUUECKOTO CPENCTBA HIIU
oOJyueHMs! SIBIISIETCS KOJMYECTBOM, KOTOpoe Obuto OBl CyOTepameBTUYeCKHM, €Cli Obl OHO
NPUMEHSUIOCh HE B KOMOMHALMM C KOMIIO3MIMEH IO HACTOSIEMYy H300pETEeHHUIO.
KpamudurmpoBaHHbIM ClIEUATNCTaM B JAHHOW 00NAacTH OyJeT MOHSTHO, YTO «KOMOWHAITHI»
MOTYT BKJIIOYATh KOMOWHALINY TIPH JICYSHUH (T.€. ABa UIIH OOJiee JIEKAPCTBEHHBIX CPEICTB MOTYT
BBOJUTLCA B BUAE CMECH, WIM MO MEHBbIIEH Mepe OJHOBPEMEHHO, WM MO MEHbIIEH Mepe
BBOJIUTBCS TMALIMEHTY B Pa3HOE BpeMs, HO TakhUM o0pazom, 4Tro oda cperncrBa HaXOHOATCS B
KPOBOTOKE TALMEHTa B OJHO M TO K€ Bpems). Kpome TOro, KOMMIO3MLUHU IO HACTOSLIEMY
H300PETEHHI0O MOYKHO BBOAUTD JIO HIIH MOCJIE BTOPOTO PEKMMa JO3UPOBAHMS, HAITPUMED 10 WU
NOCJIe IPUMEHEHUS J03bI XUMUOTEPAITUU HITH OOy dSHHS.

CoenuHeHHs1 O HACTOSIIIEMY H300PETEHHIO, COOTBETCTBEHHO, MOJKHO NPUMEHSTH IS
JICYCHHUs] WM NPEJOTBPAILECHMs] LIUPOKOrO pPsila BOCHAIUTEIBHBIX M HWMMYHOPETYJIATOPHBIX
HapyIIeHUH 1 3a00JIeBaHUT.

I[Ipn neueHnn WM TNPOPHUIAKTHKE COCTOSIHHM, TPeOyHOIMUX  MOAYJIHPOBAHUS
XE€MOKHMHOBOI'O PELENTOpa, MOAXOAAIUN YPOBEHb TO3UPOBOK B LIEJIOM COCTABJISAET NPUMEPHO OT
0.001 mo 100 mr Ha xkuIOrpamMMm Beca Teja MalHeHTa B J€Hb, KOTOPbI€ MOKHO BBOAUTH B BUJE
OIHOM WJIM HECKOJbKUX 103. [IpennoyrurensHoO, ypOBEHb JO3UPOBKH COCTABIISIET OT MIPUMEPHO
0.01 no mpumepHO 25 MI/KT B A€HBb, OoJiee MPEANOYTHTENHLHO OT mpuMepHO 0.05 no mpuMepHO
10 mr/kr B nenb. Ioaxopsaumii ypoBeHb JOZUPOBKH MOXKET COCTAaBIATh mpuMepHo oT 0.01 o 25
MI/KT B AeHb, ipuMepHO oT 0.05 no 10 Mr/kr B neHsb, win npumepHo ot 0.1 1o S mr/kr B neHs. B

YKa3aHHOM JIMara3oHe, JO3UpPOBKa MOXxeT cocTasyATh OT 0.005 mo 0.05, ot 0.05 go 0.5 unu ot
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0.5 mo 5.0 mr/kr B menb. llpm mepopanbHOM BBEAEHUH, KOMIIO3ULMH IPEINOYTHTEIBHO
BBINTyCKaOTCA B hopMe TabneTok, copepskamux ot 1.0 xo 1000 MUIITUTrpaMMOB AEHCTBYIOIIErO
BelecTsa, B yactocru 1.0, 5.0, 10.0, 15.0, 20.0, 25.0, 50.0, 75.0, 100.0, 150.0, 200.0, 250.0,
300.0, 400.0, 500.0, 600.0, 750.0, 800.0, 900.0 m 1000.0 MuUAIUrpaMMOB JAE€HCTBYIOILIETO
BELIECTBA, U1 CUMITOMAaTHYECKOrO PEryJupOBaHUs NTO3UPOBKHU IS MALMEHTA, NPOXOASLIErO
neueHue. CoeMHEHUs MOKHO BBOJIUTD B pexkuMe OT | 10 4 pa3 B ieHb, NPEANOUTUTENBHO OJUH
WM [1BA pa3a B JICHb.

OpHako cnenyer MOHUMAaTb, YTO KOHKpETHas JO3UPOBKA M YacTOTa BBENEHUS IS
KaXXIOTO KOHKPETHOTO TMallMe€HTa MOTYT BapbHPOBATBHCS M 3aBUCSIT OT PAa3IM4YHBIX (DAKTOpOB,
BKJIFOYass AKTUBHOCTb  KOHKPETHOTO  NPUMEHSIEMOTO  COCIUHEHHs, METaDOJHMUYECKYHO
CTa0MJIBHOCTh M JUTUTEIBHOCTb ACHUCTBHSI COCOUMHEHUS, BO3PACT, BEC Te€Ja, HACIEACTBEHHOCTD,
o011ee COCTOSIHUE 310POBBS, IO U TUETY MALUEHTa, a TAK)KE MyTh M BPEMS BBEACHUS, CKOPOCTh
BBIBEZICHUsI, KOMOWHALIMIO C JPYTMMHU JICKAPCTBEHHBIMU CPEACTBAMH M TSKECTh KOHKPETHOTO
3a00NeBaHMsA y MALUEHTA, POXOASINETO TEPAITHIO.

OnucaHHBIMH ~ COENMHEHHMSIMHM, KOMITO3MIMAMH M CHOCO0AaMH  MOXKHO — JICYHUTH
3a00NeBaHNSA U COCTOSIHHSL, CBSI3aHHBIE C BOCTIAJICHHEM, UMMYHHBIM HapyIIeHHEM, HHPEKIHeH 1
PaKOBBIM 3200JICBAaHUEM.

CoenuHeHHss 1 KOMITO3UIMU TIO0 HACTOSILIEMY H300PETEHHIO MOXKHO KOMOWHHPOBATH C
OPYTUMH COEIMHEHUSIMH W KOMIIO3MLMSMH, UMEKLIMMU COOTBETCTBYIOLIEE NPUMEHEHUE B
LeNsIX MPOQMIAKTUKA U JICUEHHs] WHTEPECYIOIINX COCTOSHUM WM 3a00JEeBaHUH, TaKUX Kak
BOCTIAJIUTENIbHbIE WM ayTOMMMYHHBIE HApYLIEHHs, COCTOSIHMA M 3a00JI€BaHMSA, BKJIIOYAS
BOCIIAINTENIbHOE 3a00NIeBaHIE KUIIEYHUKA, PEBMATOUIHBIN apTPUT, OCTEOAPTPUT, MCOPHUA3HBIN
apTPUT, MHOTOCYCTaBHBIH apTPUT, MHOXKECTBEHHBIH CKJIEpO3, aUIepruyecKkue 3a00NeBaHMA,
NICOpHUA3, aTOMUYECKHUI IePMATUT U aCTMa, a TAK)XKE MePEUNUCICHHBIE BbIIIE NATOJIOTUH.

Hanmpumep, mnpu nedeHun wiM NpoQHIAKTHKE BOCHAJICHHS WM ayTOMMMYHHBIX
3a0oneBaHNi, WM, HAampuUMep, apTpuTa B KOMOWHAIMM C AereHepanueidl KOCTHOW TKaHH,
ONMMCAHHbIE COCOUHEHHS M  KOMIIO3MIIMM MOXHO TPUMEHSITh B KOMOWHAIMH C
MPOTUBOBOCHAIUTEIBHBIM CPEACTBOM WJIM AHAJIBIETUKOM, TAKUMHU KaK ONHATHBIA AarOHHUCT,
UHTUOUTOpP  JIMTIOKCUI€HA3bl, TAaKOW Kak HMHCHOUTOP  S-JIMMOKCUTE€HA3bl, WHTHOUTOP
LIMKJIOOKCUT€HA3bI, TAKOH KaKk WHTHOUTOp IHMKJIOOKCUI'€HA3bl-2, MHTHOUTOP HHTEPJIEHKHHA,
TaKOM Kak MHrubutop uHrepneliknHa-1, NMDA aHTaroHuCT, MHrHOUTOp OKCHAA a30Ta WM
UHTHOUTOpP CHHTE3a OKCHIA a30Ta, HECTEPOHIHOE INPOTHBOBOCHAIUTEIBHOE CPEACTBO HIIU
LUTOKHUH-CYIIPECCUPYIOIEE  MPOTHBOBOCHAIUTEIBHOE CPENCTBO, HANpUMep, C TaKuM
COEAMHEHUEM KaK aleTaMMHO(EH, acupuH, KonewH, (QeHraHmi, nOynpodeH, WHAOMETAalVH,

KeToposiak, MOp(uH, HanpokceH, (EHALETHH, TNHPOKCUKAM, CTEPOUIHBIH aHAJIbIETHK,
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cydeHTaHUJI, CYHJIMHAAK, TEHUAAI U T.1. AHAJIOTUYHO, ONMCAHHbBIE COEAMHEHUS U KOMITO3HLIUU
MOYKHO BBOAAMTH COBMECTHO C NIEPEUNCIIEHHBIMHU BbIIIE aHAJIBI€THKAMH: TOTEHIIMATOPOM, TAKUM
kak kopewH, H2 anTaroHncroM (Hampumep, PaHUTHIMHOM), CHMETHKOHOM, THIPOKCHIOM
AOMUHUST WJIM MAarHus, TPOTUBOOTEUHBIM CPEACTBOM, TaKHUM Kak (eHWDdpuH,
(deHwIMpomaHoNaMuH,  TCeBAO3(ENpPUH,  OKCUMETa3ojuH,  snuHedpuH,  HadazonuH,
KCHJIOMETA30JINH, MPOMIITeKCEAPUH HJIU  JIEBO-A€30KCHI(PENPUH, MPOTHBOKAILIEBBIMU
CpeACTBaMH, TaKUMH Kak KOIEWH, THIPOKONOH, KapamudeH, KapOeTanmeHTaH WU
nekcTpoMeTopdaH; TUypEeTHKaMHU, U CEJAaTHBHBIMH WJIM HECENAaTUBHBIMH aHTUTMCTAMHHHBIMU
CpeACTBaMH.

CxonHbIM 00pa3oM, COeNMHEHHUsT U KOMIIO3HMLIMHU 110 HACTOSIIEMY M300pPETEHUI0 MOXKHO
NPUMEHSTh B KOMOMHALIMYU C IPYTHMMHU JICKAPCTBEHHBIMH CPENCTBAMH, KOTOPBIE HCIIOIb3YIOTCS
IUI JIeYeHUs, MPOPWIAKTUKY, MPHOCTAHOBKU MM OOJETrdeHus TsKECTH 3a00NeBaHWi WU
COCTOSIHUH, TpPH KOTOPBIX NPUMEHSIOTCS COCOMHEHHUS W KOMIIO3UIMU [0 HACTOSIIEMY
u300peTeHni0. OTH  JIpyrHe JIEKapCTBEHHbIE COCAMHEHHUS MOXKHO BBOJUTH  OOBIYHO
NPUMEHSIFOIIUMUCS CrIOco0aMH U B OOBIMHO MPUMEHSIOIIUXCS TO3UPOBKAX, OAHOBPEMEHHO WU
MIOCJIEZIOBATENIbHO C COCIUHEHHEM WJIM KOMITO3WIMeH 1O Hactosimemy uszodperenuro. Korma
COEAMHEHUE WM KOMITO3MIHMA IO HACTOSIIEMY H300PETEHHIO NMPUMEHSETCS OTHOBPEMEHHO C
OOHMUM WIM  OOJjbIIe JAPYIMMU  JISKAPCTBEHHBIMH  CPEACTBAMH,  MPEANOYTUTENbHA
bapmMarieBTHUECKasE KOMIIO3HMLIMS, COAEpIKalasi Takue Ipyrue JIeKapCTBEHHBbIE CPEACTBA B
IOTOJTHEHNE K COEMHEHHIO WJIM KOMIIO3HMLIMHU MO HACTosAeMy n300pereHnio. COOTBETCTBEHHO,
dapMarieBTHUECKHE KOMIIO3HLIMK I10 HACTOALIEMY H300PETEHHIO BKJIIOYAIOT KOMITO3HIINH,
KOTOpbIE COIEpKaT TaKkKe ONHO WM OONblle APYTruX JeHCTBYIOIIMX BEINECTB HWIIU
TEPANeBTHUECKUX CPEIACTB, IOMHMO COEAMHEHHUS WJIM KOMIIO3ULUH 110 HACTOSIIEMY
u3o0perenno. [IpuMeps! APYrux TepaneBTHUECKUX CPEACTB, KOTOPBIE MOXKHO KOMOWHUPOBATD C
COEAMHEHUEM WJIM KOMIIO3HLIMEH 110 HACTOALIEMY H300PETEHHIO, ITPH BBEACHUU IO OTAEIBbHOCTH
WIK B COCTaBe ONHOM M TOW e (hapMaleBTUUECKOW KOMIIO3MLIUH, BKJIIOYAIOT (HO He
OrpaHUYMBAIOTCS TOJNBKO MMH). (a) VLA-4 antaroHuctsl, (b)KOPTUKOCTEPOUABI, TaKHE Kak
OeKJIOMeTa30H, METHJIPEAHU30JIOH, OeTaMeTa3oH, NMPEAHU3O0H, MPEIHU3O0JIOH, JEKCAMETa30H,
(byTHKA30H, THUAPOKOPTU3OH, OYTE30HHMJ, TPHAMLMHOJOH, CaJbMETEPOJ, CaJbOyTaMoll,
dopmerepor; (C) UMMYHOCYNPECCAHTBI, TaKWe KakK IUKJIOCIOPUH (LUKIOCTIOPUH A,
Sandimmune®, Neoral®), Takpomumyc (FK-506, Prograf®), panamuuuH (cHpoIuMyc,
Rapamune®), Tofacitinib (Xeljanz®)u npyrue wnmmyHocympeccantsl THna FK-506, wu
mukodenonsat, Hanmpumep MukoderosT Modernn (CellCept®); (d) aHTUrHCTAMUHHBIE CPEACTBA
(antaronucter  Hl-rucrammna),  Takme ~ Kak  OpomdeHwpamuH,  XJOpPEeHHpPAMUH,

OeKcxJoppeHnpaMuH, TPUIUIOWAWH, KJIEMACTUH, OU(PEHTuApaMuH, IU(EHWITHPAIHH,
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TPUMENCHHAMHH, THAPOKCU3MH, METAWIA3MH, NPOMETAa3HH, TPUMENpPa3HH, a3aTUMMH,
LMIIPOTeNTaANH, aHTA30JMH, (PEHUPAMHH MUPUJIAMHH, acTeMH30J, Tep(peHaauH, JopaTaauH,
HeTHpu3nH, (QpekcopeHannH, Ae3KapOOITOKCUIOpATHAMH U T.a1., (€) HeCTepOUIHbIE
AHTHACTMAaTHYECKHe CpeacTBa (Hampumep, TepOyTalMH, MeTanpoTepeHos, (eHoTepod,
U303TapuH, anbOyTepos, Guronteposn u mupOyTEepos), TeOPHIUTHH, KPOMOJIMH HATPHsI, aTPOIIUH,
unparopuss OpoMuz, JEHKOTPHEHOBbIE aHTArOHUCTHI (Hampumep, 3a(upiIyKacT, MOHTENYKACT,
npaHiykact, upanykact, moowitykact u SKB-106,203), uHruOUTOpHl CHHTE3a JEHKOTpHEHA
(3uneyton, BAY-1005); (f) Hecrepounubie npotuBoBocnanutenbabie cpeacrsa (HCIIB), Takue
KaK TPOU3BOMHBIE MPOMUOHOBOH KHUCIIOTHI (HAmpuMep, anaMuHomnpodeH, OeHokcampodeH,
OykjokcoBasi kuciora, kaprupoden, ¢enOyden, denonpoden, dnynpoden, ¢aypounpodeH,
ubynpoden, nagonpoden, keronpodeH, pHUPONpodeH, HAMPOKCEH, OKCANPO3UH, MUPIPOQEH,
npaHorpodeH, cynpodeH, THanpodeHoBass KUCIOTa U THOKCAPOQeH), MPOU3BOAHbBIE YKCYCHON
KUCJIOTHl (HampuMmep, HHAOMETALlMH, aleMeTallMH, aikJopeHaK, KIWAaHAK, AUKIO(EHAK,
benknodenak, ¢peHko30BasA KUCIOTA, PeTnazak, pypodeHak, udydenak, 030Kcemnak, OKCIIHHAK,
CYJIMHJAK, THOIMHWHAK, TOJMETHH, 3MJOMETALMH M 30MEMHpaK), MPOU3BOAHBIE (PEHAMOBOM
KUCIOThl (Hampumep, (uydpenamoBas kucnora, MekJIOpeHaMOBas KHCIOTa, MedeHaMoBas
KHUCJI0Ta, HU(BIYMOBAsi KHCJIOTA U TOJI(pEeHAMOBas KUCJIOTa), MPOU3BOAHBIE ON(pEHMITKapOOHOBOM
KUCIOTHl (Hampumep, audayHusan u  ¢QaypeHusan), OKCHKaMbl (HANpUMep, H30KCHKaM,
NUPOKCHKAM, CYIOKCHKAM M TEHOKCHKAaM), CaJHLMIAThl (HAMpUMep, aueTHJICATULUIOBAs
KHCJIOTa U CyJbdasanasvH) U MHPA30JIOHBI (HApUMEp, ama3oH, OSH3MHIEPHIIOH, (erpasoH,
MogebyTa3oH, okcudenOyTazoH U (¢GeHwIOyTa3oH), (g) HHTHOUTOPBI LUKIOOKCUI€HA3bI-2
(COX-2), Takue kak uenekokcud (Celebrex®) u podexokcnd (Vioxx®); (h) mHrubutops!
dochomuscrepasbr IV tuma (PDE V), (i) coenmHeHuss 30510Ta, Takue Kak aypaHOpUH U
ayporuorirokosa, (j) stanepuent (Enbrel®), wunpaukcumad (Remicade®), anmammmymad
(Humira®), nepronuszymabd neron (Cimzia®), abaranent (Orencia®) u ronumymad (Simponi®),
(k) cpenctBa Tepammm aHTuTensamu, Takue kak opTokyioH (OKT3), makmmsymad (Zenapax®),
basmnmukcumad  (Simulect®) wu  wuHpukcnMmad (Remicade®), amamumymad (Humira®),
romumymMad  (Simponi®), putykcumad (Rituxan®), toummmymad (Actemra®), (1) npyrue
AQHTarOHUCTBl XEMOKHHOBBIX perientopoB, B ocodeHHoctu CCRS, CXCR2, CXCR3, CCR2,
CCR3, CCR4, CCR7, CX3CR1 u CXCR6; (m) nyOpuKaHTBI WIM MSTYUTENH, TAKHE Kak
MEeTPOJIATYM W JIAHONWH, (Nn) KepaToJUTHYeCKHe cpeacTtBa (Hampumep, TasaporeH), (0)
NPOU3BOJHBIE BUTAMHHA D3, Hampumep, KaJbLUUMOTpUeH win Kambuunotrpuon (Dovonex®),
(p) PUVA, (q) antpanmun (Drithrocreme®), (r) srperunar (Tegison®) u n3oTpeTHHOMH, U (S)
CpeICTBA Tepamuyd MHOXKECTBEHHOTO CKjepo3a, Takue kak uHTepdepoH (-1 (Betaseron®),

uarepdpeporn (B-lo (Avonex®), azarmonpuH (Imurek®, Imuran®), rmatupamep anerat
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(Capoxone®), rmOKOKOPTUKOU (HAIPUMeEp, MPEAHI30JI0H) u 1ukiopdochamun (t) DMARDS,
Takue Kak MeToTpekcaT u JjepayHoMuza, (U) Apyrue COEAMHEHUs, Takue Kak S-
AMHHOCAJTMIIMIIOBAsT KHCJIOTAa M €€ TPOJIEKAPCTBA, TMAPOKCUXJIOPOXHH, D-NeHWIMIIaMUH,;
aHTUMETaOOJMUTBI, TAaKHUE KaK a3aTHOINPHH, O-MEPKANTONypPHH U METOTPEKCaT, HMHTHOUTOPHI
cuaresa JIHK, Takme Kak THUAPOKCUMOYEBHMHA, M BEINECTBA, Hapymaminue padoTy
MHUKPOTPYOOUEK, TaKMe Kak KOJXHIWH W HMHIHOUTOPBI TNpOTea3, Takue Kak Oopre3omMud
(Velcade®), (v) anturena nporus CTLA-4, PD1 wumu PD-L1. BecoBoe cooTHOImEHUE
COEAMHEHUS] IO HACTOSIIEMYy H300PETeHHI0 M BTOPOTrO [EHCTBYIOIIErO BEIECTBA MOMKET
BapbUPOBATBCS U 3aBUCUT OT 3(PQPEKTUBHOH MO3MPOBKH Kaxnoro uHrpenuenta. OObBIYHO
NpUMEHSTIOT 3 (PEeKTUBHYIO TO3UPOBKY KKIOr0 COequeHHs. Tak, HampuMep, Korna COeAMHEHNE
no HacroseMy n3obperernto komOuHupyrot ¢ HCIIB, BecoBoe COOTHOIIEHHE COCIMHEHUS 110
Hacrosiemy n3ooperenno 1 HCIIB o0bmHO HaxomuTest B Auanazone ot npumepHo 1000:1 mo
npumepro 1:1000, npeamourutensHo ot npumepHo 200:1 mo mpumepno 1:200. KomOunaumm
COEAMHEHUS M0 HACTOSIIEMY H300PETeHHMIO U APYTuX ACHCTBYIOLINX BEIIECTB TaKXKe OOBIMHO
HAXOIATCSl B YKAa3aHHOM BBILNIE AMANMA30HE, HO B KaXIOM CIy4dae [OJDKHA TNPUMEHSTHCS
s¢dexTrBHAS TO3UPOBKA KAXKIOT0O NEHCTBYIOIIETO BEIECTRA.

B HekoTopeIX BapuaHTax ocyuiecTBieHHs, omucaH cnoco0 neueHnss CXCR2- w/umm
CCRo-omocpenyemMoro  3a0oneBaHMs WJIM  TaTOJIOTHYECKOTO COCTOSIHMSA Y CYOBeKTa,
HYKZIAIOIIErocss B TAaKOM JICYEHWH, BKIIOYAOIUN BBeaeHHE 3((PEKTHBHOrO KOJUYECTBA
COEAMHEHUS M0 HACTOSIIEMY U300PETEHUIO MK ero (papMaLeBTHIYEeCKU MPUEMIIEMOI COTH, WIIH
bapMarieBTHUECKOH KOMIIO3HMLIMY, COAEPIKaIleHd COCOMHEHHE MO HACTOSINEMY H300pEeTeHHIO,
yKa3aHHOMY CyOBekTy. B HEKOTOpBIX BapHaHTax OCYLIECTBJICHUs, 3a00JNeBaHUE WM
MaTOJIOTUYECKOE COCTOSIHUE MPEACTaBIsieT cOOOH OCTpoe WM XPOHHYECKOE BOCHAIUTENbHOE
HapylieHne. B HEKOTOpBhIX BapHaHTax OCYLIECTBIIEHHs, YKA3aHHOE OCTPOE WM XPOHUYECKOE
BOCTIAJINTENIbHOE HAPYLIEHHWE MPENCTaBNIsieT COOOW Icopuas, CyXOCThb TIJa3, aTepOCKIEpOs,
IVCKOUIHYIO KPAcCHYK BOJYaHKY, PEBMATOMIHBIA apTPUT, OOBIKHOBEHHYIO BOJYAHKY,
BBI3BAHHBIN OOJyueHHeM Jierounblii Gpudpos, ayrommyHHBIA OyiuiesHbni nepmarto3 (AIBD),
XpOHHYECKOe OOCTPYKTHBHOE 3a00JieBaHME JIETKUX WJIM BBI3BAHHOE O30HOM BOCHAJICHUE
IBIXaTeNbHBIX TMyTeH. B HEKOTOPBIX BapHaHTaxX OCYIIECTBICHHsS, YKa3aHHOE OCTPOE WU
XPOHHYECKOE BOCTIAIMTEBHOE HApyIIEHHE MPECTABISIET COOOH MCopHas.

B HekoTOphIX BapuaHTax OCYIIECTBIIEHHs, 3a0ojieBaHHME TpencTaBisier coboil pak. B
HEKOTOPBIX BapUAHTAX OCYIIECTBJICHUS, PaK BBIOpAH M3 TPYMIBI, COCTOSINEH U3 CIEAYIOLINX
3a0oneBaHmid: KokHast T-kierouHass JuMGpOMa, HEXOMKKHWHCKas JuMpoma, TrpuOOBUAHBIN
MHKO3, TeIKETOMIHBIH peTukyie3, cuHapoM Cesapu, rpaHyjeMaTo3Has ciabas KOXa,

TMM(ATOUIHBIN TaIyie3, XPOHUYECKHH JIMXEHOUIHBIN Taparncopuas, OCTPbIH JIMXCHOUIHBIA U
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BapuoU(OPMHBINA Taparcopuas, koxHas T-kinerouHas numpoma CD30+, BTOpUYHAS KOXKHAs
kpynHokjerouHas guMmpoma CD30+, He-rpuboBupHOMHKO3Hass CD30 koxHas T-
KpyIHOKJeTouHast juMdoma, rueiiomopdHast T-xnerounas sumpoma, numpoma Jlennepra,
noakoskHas T-knerounas iumdoma, numdanrunoma, Onactudeckas NK-kierounas numdpoma, B-
KJaerouHass sumdoma, suMpoma XOMKKHHA, PaK TOJOBBI M IIEH, IUIOCKOKIJIETOYHBIH pak,
padmommuocapkoma, KapuUWHOMAa Jierkoro JIpromca, HEMENKOKJETOUHBbIH pak JIeTKOro,
IUIOCKOKJIETOYHAs! KapLIMHOMA MUINEBOAA, aJ€HOKapLUHOMA MUIIEBOAA, CBETJIOKJIETOYHBIN PaK,
paK MpsAMOI M TOJCTON KHILIKH, OCTpas MUEJIOLUTapHas JeHKeMus, pak rpyau, pax >keayaka,
MEJIKOKJIETOUHAas] HEHPOIHAOKPHHHAS KapLMHOMA TPOCTAThl, TIJIHOOIACTOMA, pakK IeYeHH,
IUIOCKOKJIETOYHAsT KapLUHOMA MOJIOCTH PTA, PaK IMOMKENYIOYHOM >Kee3bl, paKk IIUTOBHIHON
JKeJle3bl, BHYyTPUIIEUEHOUHBIM XOJaHTMOT€HHBIN pak, pak KOCTH, METacTa3bl U pak HOCOINIOTKU. B
HEKOTOpBIX BapHAaHTaX OCYIIECTBIEHHs, 3a00JieBaHME NPEACTaBIsIeT COOOH pak NpsSMOH U
TOJICTOH KWIIKH. B HEKOTOPBIX BapuaHTaxX OCYIIECTBJICHUS, 3a00JeBaHME MPEACTABIsIET COOOM
kOxkHYI0 T-kierounyro numdomy.

B HekoTOpbIX BapuaHTax OCYILIECTBJIEHUs], COEIUHEHUE MPUMEHSIOT B OTAEIBHOCTU WU
B KOMOMHAIIMU C OTHUM HJIH OOJIbIIIe APYTHMMU BUAAMHU NIPOTUBOPAKOBOH Tepaniuu. B HeKOTOpbIX
BApUAHTAX OCYIIECTBICHUS, COCIUHEHHE NMPUMEHSIOT B KOMOHMHALMH C ONHUM HJIH OOJblne
BUJAMU LUTOTOKCHUYECKON XUMHUOTEPANUH, NPOTHUBOPAKOBOW BAaKLUHOWU, IMPOTHUBOOIYXOJIEBON
BAKI[MHOM, MPOTHBOMMMYHOLIUTOKMHOBOW Tepanuel, HWMMYHOLIMTOKHHOBOM  Tepamnuen,
UHTUOUTOPOM KOHTPOJIBHBIX TOYEK, HMMYyHOTEpanmueld C HCIONb30BaHUEM T-KIIETOK ¢
XUMEPHBIMH aHTUT'€HHBIMHU peLENTOpaMHU, Tepalueil nepeHoca reHoB. B HeKOTOphIX BapuaHTax
OCYILIECTBJICHHs, COCJUHEHHE TPHMEHSIIOT B KOMOHMHALMM C TIO MEHbIIEH Mepe OIHUM
UHTUOUTOPOM KOHTPOJIbHBIX TOYEK. B HEKOTOPBIX BapuaHTaxX OCYLIECTBIEHHS, COSIUHEHHE
NPUMEHSFOT B KOMOMHAIIMN C OAHUM HJIH OOJIbIIE COENUHEHUSIMH, OJIOKUPYIOIIUMH aKTHBHOCTb
CTLA-4 (CD152), PD-1 (CD279), PDL-1 (CD274), TIM-3, LAG-3 (CD223), VISTA, KIR,
NKG2A, BTLA, PD-1H, TIGIT, CD9%, 4-1BB (CD137), 4-1BBL (CD137L), GARP, CSF-IR,
A2AR, CD73, CD47, tpuntodan-2,3-nuokcurenassl (TDO) unn uamonaMun-2,3-1HOKCUTEHA3BI
(IDO). B HekoTOpBIX BapHaHTaxX OCYIIECTBJICHUS, COENWHEHHE MPHMEHSIOT B KOMOWHAINMH C
onauM uiu bonbine aronncramu OX40, GITR, 4-1BB, ICOS, STING wmu CD40.

B HekoTOpBIX BapMaHTax OCYLIECTBIECHHs, COCAMHEHHE IO HACTOALIEMY H300pPETEHHIO
WK ero (papMareBTUYeCKH MPUEMIIEMYIO COJIb H/HIIM €ro MPOJIEKapCTBO, WIIM KOMITO3UIUH 10
HACTOSIIIEMY H300pETeHHMI0 BBOIAT MU JICUSHHWs paka MpsSIMOW M TOJICTOH KHIIKH,
MPOTrPECCUPYIOIIe KOXKHOH T-kjieTouHOU JUMGOMBI, paka TMOMKETyIOYHON KeNe3bl,
HEXOIUKKUHCKOH JN(OMBI, TpUOOBUAHOTO MHKO3a, MEKETOHIHOTO PETHUKYJe3a, CHHIpOMA

Cesapu, rpanynemMaTo3HoH cnaboil Koka, JUM(AaTOMTHOrO TMamysie3a, XPOHUYECKOTO
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JUXEHOUTHOTO Taparncopuasa, OCTPOro JUXEHOMIHOTO M BapHOJHU(POPMHOrO Maparcopuasa,
kokHOM T-knerounoit mumpomer CD30+, BTOpUYHONH KOKHOH KPYIHOKJIETOUHOW JHUM(pOMBI
CD30+, mne-rpuboBunHOoMuKO3HOH CD30  kokHOM — T-KpyHMHOKJIETOUYHOH  JIUMQOMBI,
iefiomopgHoit  T-kneTounolt sumdombl, guMbomsl JleHHepTa, moaKokHOW T-KieTouHOH
mmMpombl, TuMbpaHruomsl, Onactuueckoir NK-kierouHoi mumpomsl, B-knetounoit tumgpomsl,
mMpoMbl XOMKKHHA, CYXOCTH TIa3, aTePOCKJIEPO3a WIN TUCKOUIHOW KPACHOH BOTYaHKH.

B HekoTOpBIX BapMaHTax OCYLIECTBICHHs, COCAMHEHHE IO HACTOSLIEMY H300pPETEHHIO
WK ero (papMareBTUYeCKH MPUEMIIEMYIO COJIb M/MIIH €r0 MPOJEKapCTBO, WIIM KOMIIO3HLIMHU TI0
HACTOSIIIEMY HM300PETEHUIO BBOIST U JICUEHHs] WHCYJIMHO3aBHUCHUMOTo nuadera, LUCTHTA,
OTTOP>KEHHUS] NEPECAKEHHBIX OCTPOBKOBBIX KJIETOK, OTTOPKEHHsI IEPECaKEHHON IOYKY,
OTTOP>KEHUS epecakeHHON MeUeHH;, OTTOPKEeHUs NepecaskeHHoro jerkoro, XO3JI uiu rpunmna.

B HekoTOpBIX BapMaHTax OCYLIECTBICHHs, COCAMHEHHE IO HACTOSLIEMY H300pPETEHHIO
WK ero (papMareBTUYeCKH MPUEMIIEMYIO COJIb H/HIIM €ro MPOJIEKapCTBO, WIIM KOMITO3UIUH 10
HACTOSIIIEMY M300pPETEHHIO BBOIAT LIS JICYEHUS MEIaHOMBI, TJIMOOJIACTOMBI, paKa IMUINEBO/A,
paka HOCOTJIOTKH, yBEaJbHOW METaHOMBI, JTUM(POMBI, JUMpOIUTapHOH JTHMM(OMBI, MEepBUYHON
mampomer  LTHC, T-kmerounoit mmmpomel, anddysHoit B-xpymHOKIETOUHOH JUMQPOMBI,
NEePBUYHON MeINacTUHAIBbHONH B-KpymHOKIETOUHOH MMM(OMBIL, paka MpeacTaTeabHON JKeJe3hl,
KaCTPALMOHHO-PE3UCTEHTHOTO paka MNPEeACTATEIbHON KeJe3bl, XPOHUYECKON MHEJIOUUTAPHON
neiikemuu, capkombsl Kamomu, ¢pubpocapkoMel, JTUTIOCAPKOMBI, XOHAPOCAPKOMBI, OCTEOTeHHOH
CapKOMBI, aHTHOCAPKOMBI, TUM(PAHTHOCAPKOMBI, CHHOBHOMBI, MEHUHTHOMBI, JIEHOMHOCAPKOMBI,
padIOMHOCAPKOMBI, CAPKOMBI MSATKUX TKaHEH, CAPKOMBI, CETICHUCa, OMyXOJH KETYHOTO IMy3bIpS,
0a3aIbHOKJIETOYHON KapLTHOMBI, OIYXOJH BHJIOYKOBOH JKEJe3bl, paKa IMUTOBUIHON JKeJe3bl,
paka MapaliUTOBHIHOM JKENe3bl, paka MATKH, paka HAAIIOYEYHUKOB, HH(EKLUU IIECYEeHH,
KapLUUHOMBI MepKeisi, OIyXOJIi HepBa, JTMM(OMBI U3 KJIETOK LeHTpa QOJUTHKYJIA, paKa TOJICTOrO
KUIICYHHUKA, JTUM(pOMBI XOMKKIHA, HEXOKKUHCKON JIMM(OMBI, JIEHKO3a, XPOHUYECKOTO WU
OCTPOrO  JIEWKO3a, BKJIOYasd OCTPYK)  MHUEJIOLUTAPHYK)  JIEMKEMHIO, XPOHHYECKYIO
MUEJIOLUTAPHYIO JEHKEMHUIO, OCTPbIA JTUM(OOIACTHBINA JIEHKO3, XPOHUYECKUH JICHKOIMTAPHBIN
JIEHKO3, MHOXECTBEHHOH MHEJIOMBI, ONyXOJU SIMYHUKA, MHUEJOJUCIIACTUYECKOrO CHHAPOMA,
KOXXHOM WM BHYTPHUIVIA3HOM 3JI0KQYECTBEHHOM MENAaHOMBI, CBETJIOKJIETOYHOIO paKa,
MEJIKOKJIETOYHOIO paka JErkuX, paka JEerkux, Me30TEJIMOMBI, paka TIpPyAH, CKBAMO3HOIO
HeMeNKkokJieTouHoro paka yierkoro (SCLC), neckBamozHoro NSCLC, paka mpsiMoil U TOJCTOH
KHMIOKY, paka sMYHUKA, paka IKeJIyAKa, [EeYEHOYHO-KJIETOYHOIO paka, KapLUHOMBI
MOJKEYIOYHON OKENe3bl, pPaka MOMKEIyAOYHON IKeyle3bl, MPOTOKOBOH aJeHOKAPLIMHOMBI
MOJIKETYIOYHON KeJle3bl, TUIOCKOKJIETOYHOIO Paka rOJIOBBI U IIEH, PakKa OJIOBBI U LIEH, pPaka

KEITYyAOYHO-KUIICYHOI'0 TPAKTA, paKa XKCJIyAKa, paKa KOCTH, pakKa KOXKH, pakKa HpﬂMOfI KHWIIKH,
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paka aHajnpHOH oONacTH, paka sMYKa, KapUUHOMBI (aJUIONHEBBIX TPyO, KapILHHOMBI
SHIOMETPHS], KAPLIUHOMBI IEHKHU MATKH, KAPLUHOMBI BATMHBI, KAPLIMHOMBI BYJIbBBI, KAPLINHOMBI
NHUIIEBO/A, KAPLIMHOMBI TOHKOI'O KHIIEYHHUKA, PaKa SHAOKPHHHON CHCTEMBI, paka ypeTpsl, paka
NEHNUCAa, paka MOYEBOrO IMy3bIps, paka IOYKH, paka YpeTphl, paka IOYEYHOH JIOXAHKH,
HOBOOOpa3oBaHusi B IeHTpaibHOU HepBHOH cucteme (IIHC), omyxosieBOoro aHrmoreHesa,
ONMyXOJU OCH IIO3BOHOYHHKA, TJHOMBl CTBOJOBOW YacTH MO3ra, aJeHOMbI THIO(U3a,
SMUIEPMOUIHOTO paka, acOecTos3a, KapLUHOMBI, aIeHOKAPLIUHOMBI, MANMUIIPHOH KapLUHOMBI,
LIICTaICHOKAPLINHOMBI, OPOHXOT€HHOI'O paka, CBETJIOKJIETOYHOIO PakKa, MePexOJHOKJIETOYHOrO
paka, XOPHOKapLMHOMBI, CEMUHOMBI, SMOPHOHATIBHOTO paka, onyxoiu BuibMma, ruiefiomopdHOiA
aJIeHOMbBI, TAMWIJIOMBl KIETOK [€YeHH, TYOyJApHOW NOYEYHOH aJeHOMBI, LHCTAaEHOMBI,
NANMUJUIOMBI, aJ€HOMBI, JIEHOMHOMBI, PaOIOMHOMBI, T€MAaHTHOMBI, JUM(pAHTHUOMBI, OCTEOMBI,
XOHJPOMBI, TUTIOMBI H/WTH (PUOPOMBI.

Komobunuposannas mepanus

CoenuHeHne MO HACTOSIIEMY M300PETEHUI0 MOKET BBIMYCKATHCS B OTAEIBHOCTH WJIH B
KOMOMHAIIMKM C OFNHMM WM OONblIe APYTUMH JIEKAPCTBEHHBIMH CPENCTBAMU. BO3MOXKHBIE
NapTHEPHl Uil KOMOWHUPOBAHHMS MOTYT BKJIIOYATh JOMOJHHUTEIBHBIE AHTH-AHTHOTCHHBIC
dakTopel W/HIM CpEeACTBA XHMHUOTEpanuu (HampuMep, LHUTOTOKCHYECKHE CPEACTBA) WU
oOiyueHne, TPOTHBOPAKOBYID BAaKIHMHY, HMMMYHOMOAYJHPYIOLIEE CPEACTBO, HHTHOUTOP
KOHTPOJIBHBIX ~ TOYEK, TMPOTUBOCOCYAHOE CPEACTBO, WHIHOMTOp Tepenadyd  CHUrHaia,
aHTUNIPONMU(EPATUBHOE  CPENCTBO,  WHAYKTOP  amlonTo3a,  aJKWIMPYIOIIMHA  areHr,
HUTPO30OMOYEBHHY, aHTUMETAOOJINUT, MPOTUBOPAKOBBIA AaHTUOMOTHK, AJIKAJOHI PACTHUTEIHHOTO
NPOMCXOXKICHUS,, HHTHOUTOP TOIMOM30MEPa3bl, TOPMOHAJIBHOE JIEKAPCTBEHHOE CPEICTBO,
AHTArOHUCT TOPMOHA, MHTHOUTOP apomMaTas3bl, MHrHOWTOp P-rimkomporenHa, MPOU3BOIHBIC
TUIATHHOBOTO KOMILJIEKCA, u npotuBodudpo3HOe CPEeICTBO, panHoOTePaIuIio,
pamuoTEPANEeBTHYECKOE CPEACTBO M ar€HT, MOAYJINPYIOIINN 3KCIPECCHIO T'eHa.

[Ipumepsl APYrHX TEPaNeBTHYECKHX CPEACTB, KOTOpPble MOXKHO KOMOWHHPOBAaThH C
COEAMHEHUEM WJIM KOMIIO3ULIMEH 10 HACTOSIIEMY H300PETEHHIO, KOTOPbIE BBOIST OTAEIBHO WIIN
B KOMITO3ULMHM MO HACTOSINEMY H300PETEHHUIO, BKIIOYAIOT (HO HE OrPAHHMYMBAIOTCS TOJIBKO
umn): monyssitopel CCR1, CCR2, CCR3, CCR4, CCRS, CCR6, CCR7, CCRS8, CCR9, CCRI10,
CCR11, CXCR1, CXCR2, CXCR3, CXCR4, CXCR5, CXCR6, CXCR7, CX3CR1, ChemR23,
CSaR, CS5a u C5, mmn moOble X KoMOMHAIMH. B HEKOTOPBIX BapHaHTax OCYLIECTBICHHS,
MOZYJISITOPBI MPENCTABIISAIOT COOOH aHTArOHHCT.

[Ipumepsl APYrHX TEpPanmeBTHYECKHX AareHTOB, KOTOpPble MOXKHO KOMOWHHPOBAaTh C
COEAMHEHUEM MJIM KOMIIO3MLIMEH 10 HacTOoALIeMy H300PETEHHIO, BBOS OTIEIBHO HIIM B COCTaBE

TeX ke (papManeBTUYECKHX KOMIO3HMLMH, BKIOYAIOT (HO HE OrPaHUYMBAIOTCS TOJIBKO WMH)
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TEpareBTUUECKUE  aHTHUTENa,  Oucmeuupuyeckue  aHTUTENa W AHTUTENIONOAOOHBIE
tepaneprrueckue Oenku (Takue kak DARTs®, Duobodies®, Bites®, XmAbs®, TandAbs ®,
Fab mnpousBomHbIe), KOHBIOTATHI AaHTHTENO-IeKapcTBeHHOEe cpenctso (ADC), Bupye,
OHKOJINTUYECKUH BUPYC, MOAM(PHUKATOPHI WK pedakTopsl reHos, Takue kak CRISPR (Bkirouas
CRISPR Cas9), Hykneasbl ¢ HUHKOBBIMU MaJibllaMU WK cuHTeTHueckue Hykjeasbl (TALEN),
UMMYHOTEPANEBTHYECKUI areHT ¢ HCIOJb30BaHUEM T-KIETOK ¢ XMUMEPHBIMH aHTUT€HHBIMHU
peuenTopaMu, IUTOKWHBL, BakUWHBL, anbioBaHThl BakuuH, GM-CSF, M-CSF, G-CSF,
unteppepon-anbda, Oera wmmum ramma, I[L-1, IL-2, IL-3, IL-12, Poly (I.C), CPG,
ukiodochamun, ananoru nukiaodochamuna, antu-T®P u umaruaud (I'nuBek), UHrHOUTOP
MHUTO3a, MHTHOMTOp KHMHA3, NakiauTakced, CYHUTUHUO (CyTEeHT), aHTHAHTUOTEHHBIE AareHTBHI,
UHTHOUTOP apoMaTasbl, JIETPO30J, aHTaroHucT A2a aaeHo3mHoBOro penentopa (A2AR),
MOZYJISITOP aJICHO3UHOBOT'O PELeNnTopa, MOAYJISATOP A3 aleHO3HMHOBOIO PELenTopa, HHrHOUTOP
AQHTUOTEHEe3a, AHTPALMKJIWHBL,  OKCAJUIUIATHH, JOKCOpPyOuiuH, aHtaroHuctel TLR4,
anraroHuctsl 1L-18, marndurop Btk THpO3MHKNHA3BI, HHTHOUTOP TUPO3UHKHHA3HOTO PELenTopa
Erbb2; wmaruburop tuposmHkuHaszHoro peuentopa Erbb4, wnrunbmrop mTOR, wunrudburop
TUMHUNJIATCUHTA3bl, HWHTHOUTOpP TUpPO3WHKMHAa3HOro peuentopa EGFR, anraronucr
snupepMainbHoro (akropa pocra, uHrnOburop Fyn TuposmHkmHasbl, wuHrubutop Kit
TUPO3WHKWHA3bl, WHruOmTop Lyn THpO3WHKMHA3BL, MoAyisTop peuentopa NK-KIeTok,
anraronuct PDGF penenropa, naru6urop PARP, uaruburop nomu-AJ1®@-pudo3a-nosumepassl,
uarudurop nonu-AJl®@-pudosa-noaumepaser 1, narudutop nonu-AJ{P@-pudoza-nonumepassl 2,
uarudburop  nonu-AJl®@-pubosa-nonmmepasel 3,  MOAYJNATOP — TallaKTO3HATpPaHC(epassbl,
UHTUOUTOP IUTUAPOITUPUMHUANH IEeTUAPOTeHA3Hl, UHTUOUTOP opoTat
bochopudosunrpanchepaspl, MOAYIATOP TeIOMepasbl, MHIHOMTOpP MyunuHa 1, WHrUOUTOp
MYLIMHA, aTOHUCT CeKpeTHHa, Moy isiTop @PHO-CBsI3aHHOTO anonTo3-UHAYIHUPYIOLIETo JINTaH/a,
ctumysiatop rena IL17, nurann untepinelikuna 17E, aroHUCT HEHMPOKMHMHOBOIO PELENTOPA,
uHrnduTop 1mkiMHa G1, HTHrHOUTOP KOHTPONIbHBIX TO4eK, nHrnourop PD-1, naruburop PD-L1,
uarudburop CTLA4, wunrnburop tomomsomepassl I, mHrHOuTOop mnporemHkuHasbl Alk-5,
UHruOUTOp JuraHna (Gakropa pocTa COSNUHUTENBPHONW TKaHHW, aHTaroHUCT pernentopa Notch-2,
aHTaroHucT peuentopa Notch-3, CTUMyJNATOp THANypOHHMIA3bl, MHTHOMTOP NPOTEHHKHUHA3BI
MEK-1; wunruburop ¢ochouHosuTua-3 KuHA3BL, HHTHOUTOp mporenHkuHasbl MEK-2,
monynsitop penenropa GM-CSF; monynstop nuranna @HO-anbda, MoaynsTop mMe3oTenuHa,
CTUMYJIITOP acmaparuHasbl, crumyssaitop CSF2 reHa, CTUMyJSITOp Kacmasbl-3; CTHMYJIATOP
kacnasel-9, narnourop rena PKN3, nuaruburop xemkxor-0enka; aHTarOHUCT perentopa Oenka
Smoothened, marubutop rena AKTI, wuarubutop DHFR, crumynsTtop THMHIUHKHHA3BL,

moayisitop  CD29, wmoapymarop ¢uOpOHEKTHHA, JIMTaHI HHTEpIeHKHHA-2, WHTUOUTOP
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cepuHmporeasbl, crumyjstop reHa DA0LG; crumynstop reHa TNFSF9, wunruburop 2
OKCOTJyTapaT JerHapOreHas3bl, aHTAarOHUCT peLenTopa TpaHcGopMupyromero (akropa pocra-
O6era Il Tuma, wHrHOWTOp THpPO3WHKWMHA3HOrO peuenTopa Erbb3, aHtaronucr penenropa
xonenuctoknanHa CCK2, monpymsarop Oenka omyxomu Bumbmca, monmynstop Ras I'Tdaswl,
UHTUOMTOp  TUCTOHAeaueTwna3pl, uHruOutop Raf B nporenHkwHa3pl, WHrHOUTOP
LIMKJIMH3aBUCUMON KHMHa3bl 4, MOIYJSITOP 3CTPOreHOBOro peuenrtopa Oera, marndutop 4-1BB,
uarudburop 4-1BBL, uarubutop PD-L2, uarnburop B7-H3, marundurop B7-H4, uaruburop
BTLA, wnruoutrop HVEM, wunruburop TIM3, wunrudutop TIGIT, uarudbutop NKG2A,
uaruoburop GALY, maruburop LAG3, umaruburop PD-1H, uaruburop PD96, wunruburop
VISTA, unrudurop KIR, uarudurop 2B4, CD160, monynstop CD66e, aHTaroHHCT peuentopa
anruorensuHa I, marnburop nuraHna (akropa pocTa COENWHUTENBHOH TKaHH, HMHTHOUTOP
Tupo3uHKrHa3el Jakl, mHruOuTOp THpO3MHKHMHA3LI Jak2, NBOHHONW MHIMOUTOpP THPO3MHKHHA3BI
Jak1/Jak2, cTuMynATOpP aHrHOTEH3MH-TIpeBpaInaroliero (gepmenta 2, aHTarOHUCT peLENTOpa
rOPMOHa POCTa, UHTMOUTOP TaJIeKTHHA-3, MOAYJISATOP YEKMOWHT-KHMHA3BI 2, HHTUOUTOP HATPHIA-
JIKOKO3HOTO TpaHcnopTepa-2, AHTArOHHUCT SHAOTENINHA ET-A, AHTarOHUCT
MHHEPAJTOKOPTUKOUJHOIO PeLenTopa, aHTaroHucT >HaorenuHa ET-B, aHTaroHucTt peunentopa
KOHEYHOTO MPOAYKTA TIMKO3WIUPOBAHUSA, JIUTAH] aAPEHOKOPTUKOTPOITHOTO TOPMOHA, arOHHUCT
peuenTopa ¢apHezonna X, aroHUCT COMPsDKEHHOro ¢ (G-0eKoM perenTopa >KeTJHOH KUCIOTHI,
UHTUOUTOpP  alIbI030pPENYKTa3bl, MHIHOWUTOP KCAaHTHMHOKCHIa3bl, aroHucT PPAR ramwma,
AHTArOHUCT peLEeNnTOopa MPOCTaHOMAa, aHTaroHucT peuentopa FGF, antaroHucr peuentopa
PDGF, anrtaronucr tpanchopmupyromero ¢akropa pocra, moayisarop P3 Oenka, uarndburtop
MAP-kuna3wer p38, antaronuct peuenrtopa VEGF-1, uaruburop mporeunTtHpo3uHpochaTassl
Oera, CTHMyJATOpP THUPO3WHKHMHA3HOrO penentopa Tek, wunrmbutop PDE 5, anTaronmcr
MHHEPAJIOKOPTUKOUAHOro peuentopa, wuHruOutop ACE, wunruburop I-xanma B-kxuHas3wl,
crumyiisitop reHa NFE2L2, uaruburop sinepHoro ¢akropa kanmna-B, naruOutop rena STATS3,
uaruourop HAJI®-okcunassl 1, uarudbutop HAJ1d-okcunasel 4, uarudurop PDE 4, uaruburop
peanHa, wuarubutop FURIN rena, wunrubwrop mnporennknaassl MEKK-5, wuxrudurop
MeMOpaHHOW MeIb-aMHHOOKCH/IA3bl, AHTATOHHUCT WHTErpuHa anbda-V/0era-3, ycuautenb

YyBCTBUTEIBHOCTH PELENTOPOB K HWHCYJHMHY, MOIYJATOpP KaJMKpenHa 1, uWHruburop

2

kiIookcurenassl 1, monynsitop Complement C3, cBsi3piBarommiics ¢ TyOyJMHOM areHr,

2

MOAYJATOP MakpogaraJbHOTO MAHHO3HOIO peuenrtopa 1, crumynaTop (eHHIaJaHuH

THIPOKCHIIA3BI, NEHUICHKUH-TU(PTUTOKC, O€KCApOTEH, BOPUHOCTAT, POMUAEIICHUH, TIPaJlaTPEKCar,
npenHU3oH, mpexHusonoH, CCX354, CCX9588, CCX140, CCX872, CCX598, CCX6239,
CCX9664, CCX2553, CCX 2991, CCX282, CCX025, CCX507, CCX430, CCX765, CCX224,

CCX662, CCX650, CCX832, CCX168, CCX168-M1, Gasurykcumad, IMM-101, CAP1-6D,
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Rexin-G, renucreun, CVac, MM-D37K, PCI-27483, TG-01, monouerunoctat, LOAd-703, CPI-
613, ymamocrar, CRS-207, NovaCaps, tpamerunu®, Atu-027, conmmernd, GRASPA,
TpabenepceH, Hactopasenua, Vaccell, operoBomad, ucruparymad, pedpamerunnd, peropadenuo,
JanmaTHHUO, CceayMeTHHuO, pykamapub, mnenapeopen, Tapekctymad, I -unmupoBaHHas
rHaqypoHHIa3a, BapiuTHHUO, armatumareH Oecamenosek, GBS-01, GI-4000, WF-10,
ranyauceptu®, adatunud, RX-0201, FG-3019, neprysymad, DCVax-nmurect, celmuHEKcop,
rnybochamun, BupynusuH, wurrpuid  (90Y) kinuBary3ymad —TeTpakceTaH, OpHBYAUH,
HUMOTY3yMa0, allbreHIIaHTyLeI-IUTPOBYIO, Teradyp + ruMepanni + oTepanmi Kauus + KajabLus
¢donunar, omamapud, ubpyruHHO, nmpapyOunmsH, Rh-Apo2l, tepromorun, Tteradyp +
THEMepaIi + oTeparil Kanus, Teragyp + ruMeparit + oreparr kanus, Ma3utTuauoO, Rexin-G,
MHUTOMHLHH, OJPJOTHHHO, aapUaMHLMH, JEKCAMETa30H, BHUHKPUCTUH, UHUKIOpochamus,
¢dTOpypaLII, TOMOTEKaH, TAKCOJ, HHTEP(EPOHBI, MPONU3BOIHBIC TUIATHHBI, TAKCAH, TTAKIIUTAKCEl,
ankanouabl OapBUHKA, BUHOJACTUH, aHTPALMKIHMHBIL, AOKCOPYOUIMH, 3TUIIONO(PHIUIOTOKCHHEI,
STOMNO3U/A, LUCIUIATHH, PaaMULH, METOTpeKcaT, akThHOMULMH D, nonactatud 10, KOJXHLMH,
SMETHUH, TPUMETPEKCAT, METONPHH, LUKJIOCIOPHH, NayHOPYOHULIMH, TEHUNO3UA, aM(pOTEPHULIHH,
ANKWJIUPYIOIIUE  areHThl, xjopaMOymm,  S-¢propypaumy, KamM(pOTepUIMH, LUCIUIATHH,
METPOHHU/IA30JI, TJIMBEK, AaBAaCTHUH, BEKTHOWKC, aballepuKC, ajbIeClHeHKuH, alemMTy3ymad,
ATUTPETHHOWH, aJUIONyPUHOJI, AJIbTPETAMHH, aMHU(OCTHH, aHACTPO30J, TPHOKCHI MBIIIbSIKA,
acmaparuHasa, azauuruanH, AZD9291, BCG Live, Oesaky3uma0l, ¢ropypammi, OexcapoTeH,
oneomunmH, 6opTesomud, OycynbdaH, KamycTepoH, kameuutabuH, kamdorenuH, kapOoIuiaTiH,
KapMyCTHH,  LeNeKokcud,  merykcumad,  xjopamOyuwmi, — kiaanpubun,  kiodapaduH,
mkodpochamun, uutapabuH, OAKTHHOMHLWH, AapOenodTHH  anbda, AayHOPYOWLUH,
ICHUJIEHKHH, JEKCPa30KCaH, MOLETAKCeN, IOKCOpPYOWUIMH (HEHTpasibHbIA), IOKCOPYOHLIMH
TUAPOXJIOPHI, IOPOMOCTAHOJIOH MPONMHOHAT, SMHPYOHLMH, SMO3THH ajib(da, 3CTPaMyCTHH,
srono3uy  (docdar, sTomo3ma, dkcemectaH, ¢uarpactuyM, Quokcypunus, Quaynapabus,
¢bynsectpanT, reuUTHHNUO, TeMUUTAONH, reMTy3yMad, TOCepesiiH aleTaT, TUCTPENIUH aleTar,
THAPOKCUMOYEBHHA, uOpurymomad, wumapyOunme, udochamua, wMaTHHHO  MeE3WIAT,
unteppepon anbha-2a, wuHTephepoH anbda-2b, HUPUHOTEKAH, JICHATUAOMHUI, JIETPO3OJ,
JEeWKOBOPHWH, JIEBNPOJIMJ aleTaT, JIEBAMH30J, JIOMYCTHH, METecTpoJl auerar, Mendanas,
MmepkanTonypuH, 6-MP, MecHa, MeTOTpeKcaT, MeTOKccajieH, MmuTomMuuuH C, MHUTOTaH,
MHUTOKCAHTPOH, HAHAPOJOH, HenmapabwH, HOopeTryMoMald, ONpEeJIBEKHH, OKCAJIMILUIATHUH, Had-
NaKJIuTaKceN, natudepMuH, MaMHUAPOHAT, TerazemMasa, Ieracraprasa, nergpuirpacTum,
NeMeTpeKCell OUHATPUS, TMEHTOCTATHH, NUIOOpPOMaH, IUTHKAMULUH, mopduMep HaTpus,
npokapOa3uH, XUHAKPUH, pacOyprkasza, puTyKCHUMaO, pOIMIIETUHUO, caprpaMocTum, copaderud,

CTPENTO30LMH, CYHUTHHUO MajeaTr, TallbK, TAMOKCHU(EH, TEMO3OJIOMHJ, TeHHNo3ua, VM-26,
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TECTOJIAKTOH, THOTyaHuH, 06-TG, THoTtena, TonoTrekaH, TopeMupeH, To3UTyMoMad, TpacTy3ymad,
TpetuHouH, ATRA, ypamycTuH, BajpyOMLWH, BHHOJNACTHH, BWHKPUCTHH, BHHOPEIOUH,
30JIEIPOHAT, 30JIEAPOHOBAsT KUCIOTa, ieMOponuzymad, ausoaymad, IBI-308, mDX-400, BGB-
108, MEJIM-0680, SHR-1210, PF-06801591, PDR-001, GB-226, STI-1110, nypamyma0,
arezonmuzymad, asemymad, BMS-936559, ALN-PDL, TSR-042, KD-033, CA-170, STI-1014,
FOLFIRINOX, KY-1003, ommecapran memokcomu, kanaecaptran, PBI-4050, Oapuuutunuo,
GSK-2586881, mosapran, mamarmuduosuH mnpomaHauoy, mersucomant, GR-MD-02,
kaHajguduosun, updecapran, FG-3019, arpaceHTtan, (uUHEpPEeHOH, crnapceHTaH, OOCEHTaH,
nepubporun, pumacapTaH, a3enuparoH, MUPUAOKCAMUH, KOpTHKOoTponuH, INT-767, snanpecrar,
tonmpokcoctat, SER-150-DN, mupdenunon, VEGFR-1 mAb, AKB-9778, PF-489791, SHP-
627, CS-3150, uMupanpui, NepUHIONPIII, KaNTONPWII, SHAJANPWII, JU3HHONPHI, 30(eHonpu,
JM3UHONPWII, XUHANPWI, OeHA3eNpIl, TPAHAOJANPHII, LMIA3ANPII, (POCUHONPHI, PAMHUITPHIL,
Oapnosokcon MeTwi, updecapran + npomnarepmanuii, GKT-831, MT-3995, TAK-648, TAK-272,
GS-4997, DW-1029M, ASP-8232, VPI-2690B, DM-199, peiin, PHN-033, GLY-230,
canponrepuH, cyjonekcun, aupunymad, IPH-4102, IPH-2101, IMP-321, BMS-986016, MGD-
013, LAG-525, nypeanymad, monammsymad, MCLA-134, MBG-453, CA-170, AUPM-170,
AUPM-327, pecmunocTtar, unmaumymad, BGB-A317, tpemenumymad, REGN-2810, AZD-5069,
MacUTUHUO, OWMHUMETHHHO, TpamMeTuHud, pPyKCOMUTHHHMO, nabpadeHnd, IMHAKIOTHUA,
unmmMymad, anatuHuO, HUHTeNAaHuO, kabo3aHTHHUO, nazonaHud, OeTMHOCTAT, TAHUTYMYyMao,
ryaneuutabuH, BUCMOAerud, BemypadeHud, nacaTuHudO, Tpemenumymad, Oeparu3ymao,
okcanumiathH,  agaubepuent, BaHAETAaHUO, SBEPOJIMMYC, TATUAOMHI,  BeIUnapuo,
sHKOpadeHnd, HamaOyKacuH,  alnmenucud, AaKCUTHHUO, UeAupaHud,  HEUUTyMyMao,
pamyuupymad, wupodynsen, TpudaypunuH + THnupauni, noHadQeHHO, MAKPUTHHHUO,
MEeKCACTUMOTeH  aemaiupensek, TuBaHTUHUO, GNR-011, TtamanopduH, NHUKIUIEHO3O0H,
nenutTaduH, raHuTymMad, mNaHaOWHOCTAT, PUHTATOJIMMOA, TOJMAKOKCHUO, JeBo(dOIHMHAT,
dbamMuTuHUO, BOTyMyMad, TUBO3aHMO, SHTUHOCTAT, TuTuaencuH, neduronmmon, OSE-2101,
BuTecnieH, TroVax, OpoMokpunTuH, Mupocraypus, ¢ochadbperabynus, QpyKBUHTHHUO,
ranerenicud, OpuBanu0®, amnotuHud, L19-OHO-ambda, pakorymomad, HoBadepoH,
pantutpekcen, su3acraypur, GM-CT-01, apuurymomad, neHuneiikun nudTurokce, OeKcapoTeH,
BOPUHOCTAT, POMUJCIICHH, TMpaJaTpekcaT, TMNPEeIHU30H, TMPEIHU30JOH WIH Jrodas ux
KOMOWHALIS.

[Ipumepsl APYrHX TEpameBTUYECKHX AareHTOB, KOTOPbIE MOXKHO KOMOWHHPOBAaTh C
COEAMHEHUEM MJIM KOMIIO3HUIKEH N0 HaCTOSIIEMY N300pPETEHHUIO, BBOS OTAEIBHO UJIM B COCTaBE
TeX ke (papMaleBTHYECKUX KOMIO3HMLWH, BKIIOYAOT (HO HE OrPaHMYMBAIOTCS TOJBKO HUMH):

MP-1032, cecykuHymad, OeTamMeTa3oH, LUKJIOCIOPUH, LEPTONM3yMad, LEePTOIu3ymMad Merod,
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VTP-43742, dumexkusymad, GSK-2982772, amucenumon, KD-025, ycreknaymad, sTaHepLenT,
ry3eiakymao, anpeMuiacT, aumeTmidymapar+ STUTHAPOdyMapaT KaJIbLIHST +
sTuruapopymMapar Maraus + sTwiruapodpymapar UHKA, WHGIMKCHMAO, pU3aHKU3yMal,
UKCEeKH3yMad, MoMeTa3oH, Oponanymad, amaaumymad, ToparuTHHUO, ONONaTauH, Ta3apOTEH,
numerungymapar, Trichuris suis ova, BTT-1023, sokmocmopun, ceneramucud, INV-103,
nmukimaeno3od, GR-MD-02, PRX-167700, LYC-30937 EC, namunymad, LY-3074828, LEO-
32731, aumtperun, kanpuunoTpuon, WBI-1001, kioberaszon npommonar, Oeramera3on, ZPL-
389, OGeprumumymad, AKP-11, ZPL-521, kpucabopon, CLS-008, IMO-8400, Oaecemymad,
KaJapIUnoTpuoy, Tuipaakpmsymad, KX-01, 18C3, DSXS-1411, DLX-105, pemeruHocrar,
npypuszon, S-414114, GLG-801, wHekaabIUTON, Makcakambuutos, Oeramera3on, TAB-08,
anedauent, ynoberazon, TopeOpaHT, KaNbIUIOTPHON + OeTaMeTasoH IUIPOIHOHAT,
tperagn3ymad, CIM-112, neiixynusymad, beramerason Baiepar, P-3072, P-3073, meToTpekcar,
GSK2981278A, kambuumoTtpuon + OeramerazoH npumnponuonar, LEO-124249, AVX-001,
KaJbIUIIOTPUON + OeTaMeTa3oH MUIPONUOHAT, TuMeTwiI(pymapar, ramodera3on MmpornuoHar +
TA3apPOTEH, KAJbLHIIOTPUON, KaJbLUIOTpUON + OeTamerasoH, anmuTtperuHonH, DFD-06,
Oenranpo3 Harpus, C-82, TU-2100, CT-327, nedxanbumron, (IYOLUUHOHUM, KIO0OETAa30J
npormoHat + tperuHomnH, GK-664-S, Tazaporen + Oerameras3oH, uTonmsymad, OeramerasoH
Banepar, IMO-3100, PUR-0110, LEO-29102, opunorumon, wMakcakaimpbuuton, IR-502,
MUPHCTUJ HHUKOTUHAT, AaraHupCceH, MeETOTpeKcaT, MoMeTa3oH ¢ypoar, unbekius BCG
MoJIUCaxapua ~+ HYKJIEUHOBas KHCJIOTA, CYKUMHAT Jutus, opuiotumon, LAS-41004,
kanpiurpuos, GMDP, momerazon ¢ypoat, MOL-4249, aMuHONITEpUH, TaKaJIbIIUTON, TATPAHON,
raJloMeTasoH, aHarcoc, oceMupTuHud 1 AGEN-1884.

Habopwr u ynaxosxu

Tepmusns! “Habop” u “dapmaneruieckuii HAOOP” OTHOCATCA K KOMMEpUECKUM Habopam
WIK yIaKOBKaM, COMEPKAlINM, B OJHOM WM OOJIbIIe MOAXOMSAIINX KOHTEHHEepax, OAHY WM
Oospiie (papManeBTUYECKUX KOMIIO3MLMA W WHCTPYKIMH MO UX NPUMEHEHHIO. B ogHOM
BapHAHTE OCYIIECTBIIEHUS, OMHCAHbI HAOOPBI, COMEpKAIIUE COCOUHEHUE, uMeroiee hopMyy
(A), (A1), (A2), (I) unm (Ial), mu ero papmManeBTUIECKH MPUEMIIEMYEO COJIb, 1 HHCTPYKIIUH TI0
UX TPUMEHEHWI. B OJHOM BapwaHTe OCYIIECTBJICHUs, OMKMCAHbI HAOOPBI, COmepIKalIue
coennHeHue, umeromee dopmyny (A), (Al), (A2), () u (Ial), umm ero ¢apmaneBTHUECKU
NPUEMJIEMYIO COJIb, B KOMOMHALIMK C OAHUM WM OoJblIe (Hampumep, OIHUM, ABYMS, TPeMs,
OITHUM WJIH IBYMSI, WJIM OT OJHOTO IO TPeX) MOMOJHUTEIbHBIMH TePANIeBTHYCCKUME areHTaMu U
UHCTPYKIUSMU IO UX IPUMEHEHHIO.

B onHOM BapmaHTe OCYINECTBJICHHSI, COSNUHEHUS 10 HACTOSIIEMY U300PETEHHIO UMEIOT

BUJI TOTOBBIX (DOPM C OFHOKPATHOW MO3MPOBKOM, YIIAKOBAHHBIX B CIMHYIO YIMAaKOBKY. EnnHas
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yIaKOBKa OXBAaThIBa€T (HO HE OTPaHUYMBAETCS TOJILKO MMH) (JIakoH, (PJIAKOH C 3aIMUTON OT
nered, ammyny U TyOy. B omHOM BapuaHTe OCYIIECTBIIEHHS, COEIUHEHHs 1O HAaCTOSILEMY
U300pETEHNI0 M, HEOOS3aTEeNIbHO, NOIOJNHUTEIbHBIE TEPAIEBTUYECKUE AareHThl, UMEIOT BHI
rOTOBBIX (JOPM C ONHOKPATHOW [O3UPOBKOW, M Kakaas rotoBas ¢opmMa C OJHOKPATHOH
JO3UPOBKOH yIaKOBaHA WHAMBHAYAJbHO B OTACIBHYIO YIAKOBKY. Takue HHIMBHIYaJIbHO
yIaKoBaHHbIE (POPMBI MOTYT COAEpPKaTh (PapMaleBTUYECKYIO KOMIIO3MLHUIO B JIFOOOH (opme,
BKJIIOYass (HO HE OrPaHUYUBAsACh TOJNBKO WMH) OKUAKHE (OpPMBI, TBepAble (OPMBI,
nopomkoodpasHble (HOPMBI, T'PaHYJIHPOBAHHBIE (DOPMBI, IITUMYYHE MMOPOIIKH WM TaOJIETKH,
TBEPIbIC WIM MATKHE KaICyJbl, SMYJIbCHH, CYCIIEH3HH, CHPOI, CYINIO3UTOPHH, TabJIeTKH,
MAKETHKH, TaOJETKH ISl paccachlBaHUS, PAaCTBOPBI, OYKKaJbHBIE TUIACTBIPU, TOHKHE TUICHKH,
rejb S MEPOPaIbHOrO MPUMEHEHMs, >KEBaTENbHbIe TAaOJETKH, JKEBATENbHbIE PE3UHKH U
OHOPa30Bble IMMMNPULLL. Takue WHAUBUIAYJIBHO YIAKOBAHHBIE TOTOBbIE (JOPMBI MOXKHO
KOMOWHHPOBATh B YIIAKOBKE, U3TOTOBJIEHHON U3 OJHOTO WUJIH OOJNbIIE CIEAYIOUINX MaTEPHUAIOB:
Oymara, TOHKHMH KapTOH, IUIOTHBIH KapTOH, MeTajuindeckas (pojibra W IUIACTHKOBast (oJbra,
HarpuMmep B OnmcrepHoi ymakoBke. OmHy miu Oonblie TOTOBBIX (OPM C OTHOKPATHOH
JIO3UPOBKOH MOXKHO NMPUMEHSITb OT OJHOIO IO HECKOJBbKHUX pa3 B cyTku. OmHy mim Gomblue
rOTOBBIX (DOPM C OJHOKPATHOH AO3UPOBKOH MOMKHO BBOIAUTH TPU paza B cyTku. OmHy wium
Oosnblie roToBbIX (POPM C OTHOKPATHOH IO3UPOBKON MOXKHO BBOAMTH 1Ba pasa B cyTku. OnHy
win OOJbIe TOTOBBIX (JOPM C OMHOKPATHOH IO3MPOBKOW MOXKHO BBOAUTH B TEPBBIH N1€Hb, U
OJIHY WM OOJIbIIE TOTOBBIX (POPM C OIHOKPATHOH TO3UPOBKOI MOKHO BBOIAUTD B MOCIENYIOIINE
THHL.

Oowgue memoouxu cunmesda

BapuaHTbl OCYyIIECTBJIEHUS] HACTOSIIETO H300PETEHHs KAaCarOTCsl TakKXKe CIOCOOOB U
NPOMEKYTOUHBIX TMPOAYKTOB, KOTOPBIE MOTYT MPHMEHSATBCS Ui TOJYYEHHUsS 3asSBJICHHBIX
COEAMHEHUH UK nX (papMaLeBTHUECKH PUEMIIEMBIX COJIEH.

Hanee OynyT ONHMCaHbl XUMHYECKHE COEAMHEHHs, KOTOpPbIE MOTYT MNPHUMEHSTBHCS B
crocobax B BapHaHTaX OCYILIECTBICHMs, C IMOMOIIBI0 MJUTIOCTPATUBHBIX OOIMUX CXEM HX
CHHTE€3a, TNPUBEACHHBIX HUXXE€ W B CICAYIOIIEM Jajiee OMNHCAHWU YaCTHBIX IPUMEpPOB.
KBamuduimpoBaHHbIM ClIELATCTaM B JaHHOH oOnacTu OyneT MOHATHO, YTO AJIS MOJYYEeHUs
Pa3MUYHBIX OINUCAHHBIX B HACTOALIEM M300PETEHHH COENWHEHHH MOKHO Tomo0paTh
NOAXOMAIINE HWCXONHBIE COCOMHEHHS TakuM o0pa3oM, 4YTO HeoOxomumble (UHAIBHBIC
3aMeCTUTENN OyAyT COXPaHATbCS C TPONBIDKEHHEM 110 PEaKIMOHHOH cXeme, IpH
HEOOXOMUMOCTH C TIOCTAHOBKOW WIJIM 0€3 TOCTAaHOBKM 3aIlHTBHI, C IOJYYEHHEM LEJIEBOTO
NPONYKTa. AJNIBTEPHATUBHO, MOXKET OKA3aThCsl HEOOXOIUMBIM WM JKEJIATeIbHBIM PUMEHEHHUE,

BMECTO KOHEYHOTO JKEJIaeMOTr0 3aMECTHTEJS, MOAXOAALIESH rPyIIibl, KOTOpast OyAeT COXPaHsAThCS
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C IPOJBMIKEHUEM T10 PEAKLIMOHHON CXeMe U KOTOPYIO MOKHO 3aT€M 3aMEHHTh Ha HEOOXOTUMBII
HeneBoi 3amecturenb. Kpome Toro, kBanuUIMPOBAHHOMY CHENMAIHNCTY B NaHHOW objactu
OyZer MOHATHO, YTO NPEBPALICHUs, NMOKA3aHHBbIE HIDKE HA CXEMaxX, MOXHO OCYLIECTBISITH B
moOOM mOpsAKe, KOTOPbIA COBMECTUM C (PYHKLHMOHAJBHOCTBIO KOHKPETHBIX TPYIII-
3aMEeCTUTENEH.

Pernpe3enTaTuBHBIE CHHTE3bI COSNMHEHUI MO HACTOSIIEMY HM300PETEHHMIO OIMCAHBI Ha
NPUBEACHHBIX HIDKE CXeMaX M B CIEOYIOLIMX Jajiee 4acTHeIX npumepax. Cxemer 1 u 2
NPUBEACHbI KaK AOIMOJHHUTEIbHBIE BAPUAHTHI OCYLIECTBJICHUS HACTOSINETO H300peTeHus u
WUTIOCTPUPYIOT o0Imme crocoObl, KOTOPBIE MPUMEHSUIMCh ISl MONYYEHHs COSTUHEHUH 110
HACTOSIIIEMY M300pETEeHHUIO, BKIIIOYasi coenuHeHus, nMerone gopmyny (A), (Al), (A2), (D u
(Ial), u xoTOpble MOTYT NPUMEHSTBHCS I TOJYYEHHUS JOTOJHUTENBHBIX COSIUHEHHH,
umeromx Gopmynsl (A), (Al), (A2), (I) u (Ial). YkazaHHas MeTONOJOTHS COBMECTUMA C

IIAPOKUM PAAOM (PYHKIIMOHAJIBHBIX TPYIIIL.

Cxema 1
R5P RS O o
5
Rs%/\ RY //\/\ ﬁ
S NH, o o T ORE = H OMe ]

6 n Ba n

R* MeO OMe R*

B1 B2

Awmunorpynmna B Bl moker pearupoBats ¢ 3,4-TUMETOKCHIHMKIOOYT-3-€H-1,2-THOHOM ¢
nosnydenuem B2. B2 3aTeM MoxeT pearuposath ¢ aMuHOrpynmnoi B B3 ¢ nonyyenunem B4.

Cxema 2
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B7 MOXHO mONy4YuTh BOCCTAaHOBJICHMEM LUaHO-rpymnnsl B B6, Hanpumep
THAPUPOBAHUEM, C TMOCIENYyIoLed Lukian3anmeld. AnbrepHatuBHO, BS (rme X mpencrasnser
co0OH yXOnsImyro TpymIy, TaKyl Kak TajloreH WM TO3WJAaT, W rae R mpencrasnser coboi
ANKWJIBHYIO TPYMITy), MOXKET pearnposatb ¢ NH; ¢ oOpa3oBaHneM IIUKIM30BAHHOTO MPOAYKTA
B7. B7 moxer pearuposatb ¢ HNO; ¢ BBeneHHeM HUTPO-TPYIIbI B NPUCYTCTBUU KHUCIOTBI,
TaKOW Kak cepHas kuciuora, gasas B8. [locnenyroiiee BOCCTaHOBIEHHE HUTPO-Tpynnbl B B8,
HanpuMmep NOCPEeACTBOM T'HAPUPOBAHMS, MOXKET AaTh BY.

IIpumepsl

IlpuBenennele nanee mNpuUMEpBl MPEAHA3HAYEHBl [UIs1 WJUIIOCTPALMM, a He [Jsd
OTPaHUYEHUS 3asIBJIEHHOTO N300PETEHMSI.

PearenTs! U pacTBOpUTENH, UCIOJIb30BABIINECS B OMMCAHHBIX HIDKE MPUMEPAX, MOXKHO
NOJYYUTh U3 KOMMeEpUYeCKMX HCTOYHMKOB, Takux Kak Aldrich Chemical Co. (Milwaukee,
Wisconsin, USA). 'H-SIMP cnektphl 3anuceiBanu Ha SIMP-cnekrpomerpe Varian Mercury 400
MI 1. XuMudeckue ciBurd npuseneHbl oTHocuTebHO TMC 1 TabynupoBaHbl B TAKOM MOPSIAKE:
MYJIBTUIUIETHOCTD (C, CHHIJIET, 1, AyOJeT; T, TPUIUIET, KB, KBAPTET, M, MYyJIbTUILIET) H YUCIO
MPOTOHOB. Pe3ynbTaTel Macc-CIEKTPOMETPUH BBIPAKEHBI KaK COOTHOIIEHHE MACChI K 3apsiay, C
NOCIIEAYIOLUINM YKa3aHHEM OTHOCHUTEJIbHOH WHTEHCHBHOCTH KaXAOro uoHa (B ckoOkax). B
TabMuIax NpHUBENEHO OAHO 3Ha4deHWe m/e st mona M + H (wmm ecnm ykasano, M — H).
comepskaliero Hauboyiee paclpoCTpaHEHHbIE HM30TONMBI aTOMOB. BO Bcex ciydasx KapTHHA
pacripeneneHsi U30TOMHBIX NMUKOB COOTBETCTBYET OXKHUAAeMOH ¢opmyie. Macc-CrieKTpaibHbIi
aHann3 meronoM snekrpocnpes (ESI) mpoBommiam Ha 3I€KTPOCTIPEEBOM MacC-CIIEKTPOMETPE
Hewlett-Packard MSD, npumenst nist BBona odpasua BOXKX HP1100, ocHaleHHbIH KOJOHKOH
Agilent Zorbax SB-C18, 2.1X50 mm, 5 Mkm. OOBIYHO aHAJIHUT PACTBOPSIM B METAHOJE B
koHmeHTpauuun 0.1 mr/mn, w 1 MKI BBOAWJIM C pPacTBOPUTENEM B MacC-CIEKTPOMETD,

ckanupyromuil B unTepsane or 100 go 1500 panpron. Bece coeanHeHuss MOXKHO HCCIIENOBATH
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meronoM ESI ¢ nerekTupoBaHHEM MOJIOKUTENBHBIX HOHOB, UCTIONB3YSI CMECh alle TOHUTPHII/BO/IA
¢ 1% MypaBpMHOH KHCIIOTBHI B KauecTBE pacTBopa ais BBoAa. OmnHMCaHHBIE HUXKE COCAMHEHUS
MOXKHO TaKXke aHaiIu3upoBaTb MeromoM ESI ¢ nerekTupoBaHHWEM OTpPULIATENBHBIX HOHOB,
ucnionb3ys 2 MM pactsop NH4OAc B cMecH alleTOHUTPHII/BOAA B KAYECTBE PAaCTBOPA AJIsl BBOJA.

B IIpumepax u B TEKCTE OMUCAHUS HACTOSIILETO H300PETEHHS UCTIONB3YIOTCS CIENYIOIINe
COKpAILEHHS:

BOXX, BricokoaddexTuBHas JKUJIKOCTHAsI xpomarorpadus;, JIM®A,
Humverungopmamun;, TOYVK, TpudropykcycHas kucnora;, TT'®, Terparunpodypan; EtOAc,
Orunanerar; BOC;0O, mu-tper-Oyrun-gukapbonar wimm BOC  awruppun; BDXKX,
Breicokoadexruras kumkoctHas xpomarorpadus; DIPEA, JlnmM3onponmisTHIaAMUH,
HBTU, O-(6enzorpuazon-1-mn)-N,N,N’,N -rerpamerunyponusi rekcadpropdocdar; dppf,
1,1'-6uc(mudenunpochuno) dbepporieH; Pdy(dba)s,
Tpuc(nubensununenaneron)qunamiaanii(0); DIPEA, agumsonponwmTtunamud; DMP,
numerundraiar, Me, metun;, Et, stwr;, JIXM, quxiopmeras.

CoenuHenus1, BXOIAIINE B 00BEM HACTOALIETO M300PETEHHSI, MOXKHO CHHTE3HPOBATh KaK
OMMMCAHO HIDKE, HCIONB3ysd pPAa3jMYHblE PEAKLUH, W3BECTHbIE KBATH(OULIUPOBAHHBIM
CHeluaNIuCcTaM B AaHHOW oOnactu. KeamudpuimpoBaHHOMY CHenHMaincTy B JaHHOH oOjacTu
OyneTr Taxke MOHSITHO, YTO JUI CHHTE3a LENEBbIX COCOUHEHUH MO HACTOALIEMY H300PETEHHIO
MOTYT TPHUMEHSTBCS AJbTEPHATUBHBIE METOABI, M HYTO MOAXONBL, OIHUCAHHBIE B TEKCTE
HACTOSIIEr0 JOKYMEHTAa, He SBISIFOTCS HCUEPIBIBAOIIUME, HO O00ECHEeYHBAIOT IIHPOKO
NPUMEHUMBIE MTPAKTUYHBIE CITOCOOBI CHHTE3a 3asiBJICHHBIX COCTUHEHUH.

Hekotopbele MoONeKysbl, 3asBJICHHbICE B HACTOSLIEM IaTEHTE, MOTYT CYLIECTBOBaTb B
Pa3MUYHBIX YHAHTHOMEPHBIX U AHACTEPEOMEPHBIX (OpMax, M BCE TAKHE BAPUAHTHI YKa3aHHBIX
COEAMHEHUH BXOIAT B 00bEM HACTOSIIEro H300pEeTeHUs.

ITonpoGHoe omucanne >KCIEPUMEHTANIbHBIX METOAMK, WCIOJIb30BAHHBIX JIsI CHHTE3a
KJIFOUEBbIX COCAMHEHUI B HACTOSILIEM TEKCTE, MPUBOIUT K MOJIEKyJaM, KOTOPBIE OIHUCAHBI
XapaKTePU3YIOIUMH WX (U3NYECKHMMU JAHHBIMH, a TaKk€ OTHOCSIIIMMHUCS K HUM
CTPYKTYPHBIMU U300PaKEHHUSIMH.

KBanupuunpoBaHHbIM CIIELIHAUCTaM B aHHOW 0ONacTH Takke OyJOeT MOHSATHO, 4TO B
CTaHAAPTHBIX METOAMKaX OOpaOOTKM PEaKIMOHHBIX CMeCEH YacTO HCIOJB3YIOTCS KHUCIOTHI U
OCHOBaHUs. B xone sKCrepUMEHTATbHBIX METOANK, OMMMCAHHBIX B HACTOSIIEM MAaTEHTE, HHOTIA
00pa3yroTCsl COJTM MATePUHCKUX COSNWHEHWH, €CIM 3TH COEIUHEHUs O0NagaroT HeoOXOIUMOM

KHUCJIOTHOCTBIO UJIM OCHOBHOCTBIO.

Hpumep 1: Cunre3 3-[[(1R)-2,2-numeTrnia-1-(S-meTuin-2-pypuia)nponusijamuno]-4-
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ctagusa d cTagus ¢

Cragus a: B  3-ropayro S-IUTPOBYIO KPYIJIOAOHHYKO KOJOy, OCHAILICHHYIO
MEXaHMUYECKOW Memakol, modaBmsum (R)-2-merunnponan-2-cyabpuHamun (100 r, 0.825
MOJb), 2,2-nuMetmnmnponanans (78.2 r, 0.907 monb) u TeTpastokcun turaHa (414.1 r, 1.815
MoJib) B nauxjopmerane (1.5 1) PeakuumoHHYI CMeCh MNEpeMeIIuBajId MPU KOMHATHOU
TeMmreparype B TedeHue 12 4acoB, 3aTeM HOOaBISIM Aekarunapar cyiabdarta Hatpus (260 r),
3areM nenut (500 r). IlomyueHHYI0 CMeCh MepeMeIINBAId TPH KOMHATHOH TeMIepaType B
TE€YEeHHE 5 4acoB, (QUIBTPOBAIM Yepe3 LENUT U NMpoMbIBAIH auxjopmeraHoM (1 ). @umbrpar
yIapuBaJid B BaKyyMe U CYLIMJIM B BaKyyMmMe B TedueHue Houw, mony4as [N(E),S(R)]-N-(2,2-
IUMETWITPOIINACH )-2-MeTHII-Tiponan-2-cyabpuaamun (150 r, 96%) B Bume KOPUUHEBOrO
Macna, KOTOpOe MCIONb30BAIM B CEAyIOIel cTaguu 6e3 MOMONHUTENbHOH ouncTku. H-SIMP
(400 MI'uy, CD3OD) & 7.80 (c, 1 H), 1.10 (c, 9H), 1.08 (c, 9 H); MC: (ES) m/z BeruncneHo ans
C1oH1oNOS [M + H]" 190.1, naiineno 190.1.

Cramna b: B Il-mutpoByro 3-ropiyro koyi0y, OCHAINEHHYIO KarejlbHOU BOPOHKOM,
3arpyxamu 2-merundypan (31.1 mn, 345.1 mmonb, 1.5 3xB.) u 6e3pogubiii Et,O (300 M) u
3aTeM oxXJiaxkaanu Ha jeasiHoi 6ane. JloGasmsiiu n-Buli B rekcane (2.5 M, 120 mut, 299 MMoib,
1.3 5kB.) Mo KarusiM B TeueHue npuMepHo 35 muH. Ilonydennyro cmech nepementuany npu 0°C
B TeueHue 30 MMH, 3aTeM IIPU KOMHATHOH Temneparype B TedeHue 40 MMH, 3aTeM CHOBaA
oxjaxaamu no 0°C. Jobasmsimm tBepabii MgBr x Et2O (77.2 1, 299.1 mmonb, 1.3 3kB.), u
noyiy4eHHyro cmech nepememnBanu npu 0°C B teueHue 30 MUH, 3aTéM NpPU KOMHATHOMU
TeMrepaTtype B TedeHue 20 MUH.

B S-nutpoBoii 3-ropnoit konbe, OCHAIIEHHOW MEXaHWYEeCKOH MEINAJKOH M MOrPYy>KHBIM
TEPMOMETPOM, PACTBOPSUIM UMHUH €O ctaauu a (43.5 1, 230.1 Mmmonb) B 6e3BogHOM Tomyoue (1.2
J) W OXJIAXKIAU 10 TeMrepaTypbl pactsopa -70°C. PacTBOp JUTHEBOW CONMHM W3 MPEABIIYILIETO
abzana nobaBisuM B TeueHUE 56 MUHYT, HOANEPKUBAs TEMIlEpaTypy cMmecu Mexny -70 u
-67.8°C. Ilo oxoHuaHMu AO00aBIIEHHs, PEAKIMOHHYIO CMechb mepeMemmBanu npu -70°C B

TeueHue | daca, 3aTeM NPU KOMHATHOH TeMmIepaType B Te4eHHe HOUM. PeaklIMOHHYH CMeCh
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MEJUICHHO TaCWJIM HacChIIeHHbIM BOogHBIM pacTBopoM NH4Cl (400 mur) u Bomoit (400 mi), 3aTem
nepeMelInBaiIy IPU KOMHATHOH TeMriepatype B TeueHue 15 MuH. Opranuueckuii cioi oTaemsin
U TPOMBIBAJIM HACBHIEHHBIM pacTBOpoM xjopuna Hatpust (200 mu). OObeanHEHHBIE BOIHBIE
cimon skctparupoBanu stunanerarom (300 mut). Opranwdeckmii cyoit cymmd Hany MgSOy,
GUIBTPOBANIM W yHAPWBAK, MOJNy4Yass OpaH)KeBOe Macyo. [lomydeHHBIH CBIPOH MPOAYKT
pactBopsutt B rekcane (500 mut) u ocTaBsuUM KpUcTauin3oBaThesl pu -20°C B TeYeHHE HOYH,
NOJTy4ast XKeJITOe TBEPAOE BEIeCTBO. TBepAbIii 0CaOK OTPIIBTPOBBIBAIH, U MATOUHBINA PacTBOP
yIapuBaJId ¥ CHOBAa KPUCTAJUTM30BaN M3 rexcana (50 mi), monydast neneBoil nmpoaykt (51.9 r,
83%) B Bume unguBuayaibHoro quacrepeomepa. MC: (ES) m/z seruucieno ans CisHasNO2S [M
+H]"272.2, naiineno 272.2.

Cragus  c¢:  N-[(1R)-2,2-mumernn-1-(5-metun-2-¢pypui)nponun]-2-MeTHII-pornan-2-
cynbpuHamun ¢ npeasiaymeit craguu (51.9 v, 191.5 mmons) pactBopsinu B meraHode (100 mn) u
OXJIAXKJAMH B JensHou Oane, 3aTeM nobGasmsimn 2M pacreop HCl B sdupe (191.5 mn, 383.0
MMOJIb, 2 3KB.). Oxnaxnaromy 0aHw yOupanu, U peakuOHHYI CMECh MEePEeMEIIUBAIN TPU
KOMHATHOH TemmepaType B TeueHue 2 4yacoB. PacTBopurenu ymnapuBajd B Bakyyme, HU
6e3sognblil 3¢pup (300 M) nobaemsimm B ocratok. IlomydenHyro cmech ¢uibTpoBain. B
TBepAbId ocanok nodasmsuk Boay (100 mu) u 1M Boxssiit pactBop NaOH (200 mu). IIpoxykr
sKcTparuposanu auxjgopmeranom (3 x 100 mi), 1 oObeIMHEHHBIE OPraHUYECKHUE CIIOW CYLIHIH
Han MgSOy, dunerpoBanu u ynmapusaiu, monydas xkentoe macio (27.2 r, 85%). MC: (ES) m/z
Bbruncieno a1 CioHisO [(M — NHs) + H] ™ 151.1, naiineno 151.1.

Cramnsa d: 3,4-nmuTokcunmknodyr-3-en-1,2-guon (159 r, 93.5 mmonb, 1.05 »kB.)
pactBopsun B 6e3BomHOM 3Tanone (150 mur) u oxnaknanu B neasiHoi O6ane. 3atem pacteop (1K)-
2,2-mumerni-1-(5-merun-2-pypun)nponan-1-amuna (14.9 r, 89.0 Mmoip) B 6€3BOJHOM 3TaHONE
(50 M) mobapnsiiM MO KamjisiM, U PEAKLUHMOHHYK0 CMECh NEepPEeMEIINBAINA NMPU KOMHATHOU
TeMIeparype B TedeHue Houu. M30bITOK pacTBOpUTENS ymapHBalli, U OCTATOK OT yIapUBAHHUS
nepeMelmBaid ¢ rekcaHoM (500 mu) 10 BBIMAIEHUS TBEPHOro oOcanka. TBepAblii Ocamok
OT(UIBTPOBBIBAIY, MPOMbIBAIN rekcanoM (100 mi) ¥ CylIMIIM B BBICOKOM BaKyyMe, MOJydast
yKa3aHHOE B 3arojioBke coenuHenue (24.4 r, 94%). MC: (ES) m/z seraucieno ansg CisH2NO4
[M +H]"292.1, naiineno 292.1.

Hpumep 2: Cunre3 2-|4-xqop-7-[|2-[[(1R)-2,2-numeTna-1-(S-meTnin-2-
¢pypun)nponua] aMuHoO|-3,4-1u0KCO-UUKI00yTeH-1-nia]amMmuHo]-1-0KkCO-H30MHAOINH-2-

W1|0eH30HHOH KHCJIOTBI
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Cramna a: 4-nutpoByro  KkonOy DpiieHMeiiepa, CoOAepKamyrw 3-XJIOp-2-MeTHJI-

6enzoitayro kucnoty (100.0 r, 0.586 monb) B koHUeHTpHpOoBaHHOH H2SO4 (500 M), oxnasknanu
B nenstHoW Oane. 70% HNOs (452 mn, 0.703 monb, 1.2 3kB.) mOOaBISAIM MO KarjisiM, U
PEaKUMOHHYIO cMech mnepeMernuBanu npu 0°C B TedeHHe 2 4acoB, 3aT€M OCTOPOKHO TaCHUIIU
JBIOM | pa3daBisiIn 10 4 TUTPOB XONOAHON BO#OH. benblil BepabIii 0cagok OTHHIBTPOBBIBAIIH,
NPOMBIBAJIM BOOW M CYIIMJIM B BBICOKOM Bakyyme (127 r, Koamd4.), mojy4asi CMeCb 3-XJIOp-2-
METHJI-0-HUTPO-OCH30HHON  KUCIIOTHI

U 3-XJIOp-2-MeTHI-5-HUTPO-OCH30MHON  KHUCIIOTHI

cootHotnenuu 3:1. MC: (ES) m/z seraucneno nist CsHsCINO,s [M-H] 214.0, Hatineno 214.0.

B

Cragus b: Cmech M30MEpHBIX KUCIOT ¢ mpeneiaymei craguu (50 1, 232.0 Mmoub)
pactBopsuiu B Oe3pogHOM JIM®DA (200 wmut), mobamsuim Oe3pomubiii Na,COs (27.0 T, 2552
MMOJb, 1.1 3KB.), U PEaKLHOHHYIO CMeCh NepeMeIINBAIN IPH KOMHATHOH TeMIleparype B
teuerne 30 munyT. JJobasnsaau metmwmmonun (15.9 mnu, 255.2 mmons, 1.1 3KB.) U mpoOIOIBKAIH
nepeMelnBaHue MPU KOMHATHOM TeMIeparype B TEeUYeHHE 3 4acoB. PeakIMOHHYIO CMeChb
pazbasisutn nodasneHueM Boabl (1.2 1), u mpoaykT 3kcTparuposanu ¢ nmomombo Et,O (3 x 250
). OObenuHEHHBIE OPraHWYECKHUE CJIOM IPOMBIBAJIM HACBHIIEHHBIM PAacTBOPOM XJIOPHIA
Hatpust (4 x 100 mun), cyummu Han MgSOy, GuibTpoBan U yIapuBaiv, OIy4as JKEJITOE MaCiIo
(49.7 1, 93%)).

Cragus c¢: Cmech n3oMepHBIX 3(upoB ¢ npexsiaymed craguu (49.7 r, 216.5 MMonb)
pacteopsuin B CCly (400 M) u nobasnsiu N-Opomcykunaumun (57.8 r, 324.7 mmons, 1.5 3kB.),
3areM Oenzonn nepokcun (10.4 r, 43.2 mmonb, 0.20 3kB.). PeakIMOHHYIO CMeCh MepeMeIInBaIH
NpU KUISIYEHUH B TEUYEHUE HOYH,

3aTeM OXJIaXAajlu A0 KOMHATHONH TeMIepaTypbl H

¢unbTpoBanu. PuibTpaT yHapUBAJIM, M OCTaTOK OT YMNAPUBAHUS OYHUINAIA METOAOM

xpomarorpadpuu Ha cmmmkarenae (or 100:0 go 9:1 I'ekc:EtOAc), momydwast skenroe TBeproe
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BEILIECTBO B BUJE €IMHCTBEHHOro usomepa (44.1 r, 66%). 'H-AMP (400 MI'u, CDCls) & 8.07 (x,
J=92Tmn, 1H), 7.65 (n, J=9.2 T'y, 1H), 4.63 (c, 2H), 4.01 (c, 3H).

Cragus d: CycneHsuro nponykra ¢ npeasiayineid craguu (616 mr, 2 MMOIb), METHI
aarpanunar (302 mr, 2 mmonp) U K;COs (553 mr, 4 mMonb) B O€3BOAHOM aLETOHUTPHIIE
HarpeBanu 110 85°C B repMeTH4YHO 3aKpbITON 40-MUWITHUIUTPOBON pPEaKLMOHHON BHajle B
T€YeHHe HOYHM. PEakuMOHHYI0O CMeCh 3aTeM OXJKAATd A0 KOMHATHOW TeMIepaTyphl,
pa30aBisuM STHIALETaTOM U QUIbTpoBain. PUIETPAT yIAPHUBAJIH, NOJIy4ast HELHKJIN30BAHHBIN
ceipoii mpoaykT (800 wmr). Ilomy4deHHbIH CBIPOH MPOAYKT PacTBOPSIIM B YKCYCHOH kuciote (5
i) U HarpeBanu mpu 120°C B TedeHHWe HOYM, TMOJydas LUKIM30BaHHBIA mNpoxykT. Ero
pa30aBIsUIM ATHIIALIETATOM, MPOMBIBAIM BOAOH M HACBIIIEHHBIM BOAHBIM pactBopoM NaHCOs,
3arem cyurmin (NaxSO4), duasTpoBaiu u ynapusain. OCTaTOK OT yrnapuBaHUs aacopOuposaiu
Ha CUJIMKarejie W OYMINAIM METoJoM Xpomatorpaduu Ha cunukarene (0-50% stunameratr B
rekcaHe), moaydas ueneBoi mnpoaykt (350 wmr, 50%). MC: (ES) m/z BermcieHo ans
Ci6H11CIN2O5 [NH‘H]+ 347.0, HaiaeHo 347.0.

Cragus e: B nepememnBaemMyo cMechb MeTHI 2-(4-XJ0p-7-HUTPO-1-0KCO-U30MHIOIHMH-
2-un)bensoata (347 mr, 1 MMOJIb) B 3TaHOJIE TIPU KOMHATHOH TeMIiepatype 100aBIIsuIi MOPOLIOK
xenesa (224 mr, 4 mmonn), 3ateM 4M HCl B nuokcane (2 mi, 8 Mmonb). PeakiimoHHyI0 cMech
nepeMernBaId IPU KOMHATHOH TeMIlepaType B Te4eHue | Jaca, 3aTeM yMmapHBajd B BaKyyMe.
OcraTok OT ymapuBaHus pa30aBJSIM 3THJIALETATOM, HEHTPAIU30BBIBAIM HACHIIIEHHBIM
pacTBOopoM OmkapOOHATa HATPUS U IKCTparupoBain dTHnaneratom (2 x 5 myr). OObequHEHHBIS
opranuueckue ciou cymmwim (Na;SOs), dunsrpoBanu u ynapusanu B BakyyMme. IlomyueHHBIH
CBIPOM TIPOAYKT OYMINAIM METOAOM Xxpomarorpaduu Ha cuiukarene (0—100% stunanerar B
rekcane), mnony4das Metun 2-(7-aMHHO-4-XJ10p-1-OKCO-U30MHAONMNH-2-11)0eH30aT B BHIE
xenToro nopomka (200 mr, 0.63 mmons, 63%). MC: (ES) m/z seraucieno ms CisHisCIN2Os3
[M+H]"317.0, naiineno 317.0.

Cragusn f: PactBop metun 2-(7-amunHO-4-x710p- 1 -0KCO-M30MHAONMMH-2-1)0en30ata (109

mr, 034 wmmonb) u 3-[[(1R)-2,2-numernin-1-(5-meTnn-2-pypun)Iponui|aMuHO |-4-3TOKCH-

>
K00y T-3-eH-1,2-nnona (100 mr, 0.34 mMmonb) B auxynopMmerane nepememusamu npu 0 °C u
nobasnsiim 2M pacTBOp TpuMeTHIAMOMUHUS B Tosyosne (0.68 mu, 1.36 mmone). Pacteop
nepeMennBanu npu 0°C B TeueHue 1 yaca, 3aTeM HarpeBaju A0 KOMHATHOW TeMmmepaTyphl U
nepememuBann eme 1 uac. PeakumonHyro cmech oxjaxnanu go 0 °C, racuwnu 5%-HbIM
pPacTBOPOM XJIOPUCTOBOJOPOJHONW KHCJIOTBI M pa30aBisUIM BOJOW, 3aT€M 3KCTPArupoOBaIU
stunaneratoM (2 x 5 mur). Opranndeckue ciou cymuian (NazSO4), GUibTpoBamu U yrnapuBajin B

BakyyMe. [TonydeHHbIi cbipoii npoaykT ounianu MerogoM BOXKX, nonyuas merun 2-[4-xmiop-

7-[[2-[[(1R)-2,2-numeTmn-1-(5-meTrn-2-Qypun)nponui |aMuHo |-3,4 -THOKCO-IIMKI00y TeH- 1 -
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Wi]aMuHO |- 1 -OKCO-U30UHAOMUH-2-1T|OSH30aT B BUAE JKEJITOr0 TBepAoro Bemiectsa (65 mr, 0.12
MMOJIb, 34%). MC: (ES) m/z Beramcneno mis C3oHasCIN3Og [M-H]™ 560.0, Haiineno 560.0.

Cragus g B pactBop wmerun 2-[4-xnop-7-[[2-[[(1R)-2,2-numernn-1-(5-meTmnn-2-
bypum)npornui|aMuHO|-3,4-11OKCO-IMKIO0y TeH- | -1t |aMuHO |- | -OKCO-M30UHAONHNH-2-
wi|6enzoara (56 mr, 0.1 mmone) B Terparuapodypane (1 mu), meranone (0.1 mui) u Boge (0.1
M) no0aBisnM M30BITOK TrUApokcuaa Jjutus. llonydeHHyr0 cMech MepeMeIlnBaid MpU
KOMHATHON Temmeparype B TeueHne | uaca. PeakuunoHHyro cmech momkucisuid S5%-HbIM
PacTBOPOM XJIOPUCTOBOAOPOIHON KHCIOTHI M 3KCTpParupoBasv >TianeraroM. OpraHudeckue
cion cyummii (NaxSQO4), dunsrpoBanu u ynapusaiu B BakyyMme. [lonyueHHBIH CBIPOI MPOAYKT
ounmanu wmeronoM BIXX, mnomyuas 2-[4-xnop-7-[[2-[[(1R)-2,2-numeTmn-1-(5-meTmn-2-
bypum)npornui|aMuHO|-3,4-11OKCO-IMKIO0y TeH- | -1t |aMuHO |- | -OKCO-M30UHAONHNH-2-
11]6eH30HyI0 KUCIOTY B BUJE KENTOro TBepjoro semectsa (30 mr, 0.05 mmonb, 50%). 'H-
AMP (400 MI'u, IMCO-ds) 6 9.89 (c, 1 H), 9.06 (o, /=101, 1 H), 7.85 (an, J=7.6, 1.6 ', 1
H), 7.65-7.41 (m, 5SH), 6.10 (m, J=2.6 'y, 1 H), 595 (n, /J=2.6Ty, 1 H), 5.03 (o, /=104 T,
1 H), 4.80 (nn, J =20, 10 I'u, 2 H), 2.20 (c, 3 H), 0.87 (¢, 9 H). MC: (ES) m/z Bprancieno s
C20H26CIN3O6 [M-H] 546.0, naiineno 546.0.

Hpumep 3: 3-[[(1R)-2,2-aumeTna-1-(S-meTua-2-pypun)nponu|amutol-4-[(5-prop-
3-0KCO-H30MHI0IUH-4-WJI)AMUHO | IUKJI100yT-3-eH-1,2-1HOH

E F
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Craausa a: B 500-MuuTHINTPOBYIO KPYTJIOJOHHYIO KOOy 3arpyskajiu MeTui 2-0pom-5-
¢dTopbenzoar (48 r, 206 mmons), uumanug menu (37 r, 412 mmons) u JIM®PA (200 mo).
IMonyuennyto cmeck HarpeBanu npu 110°C B TedeHHE HOYM U 3aT€M OXJIAXKAAIN 10 KOMHATHOMN
temneparypsl. Jlobasmsuiu 3¢up (1.5 m) u uennt (100 1), ¥ MONYyYSHHYIO CMECh MEPEMEIIHBAIIH
IpyU KOMHATHOH Temmeparype B TeueHHe 30 MuHYT. TBepablii OcCamoK OT(PUIBTPOBBIBAJIH,
(UIBbTpaT MPOMBIBAJIN HACHIIIEHHBIM PACTBOPOM XJjtopuaa HaTpus (3 x 200 mut) U 3aTeM CYLIHITN
Hax MgSOs. PactBopuTens ynapuBaiu Mpy MOHWKEHHOM JaBJICHUH, MONy4das LeJeBOH MPOIYKT
B Bume OecuserHoro Tteepaoro BemectBa (31 r, 84%). MC: (ES) m/z BblMUCICHO st

CoH7FNO,[M+H]" 180.1, naiineno 180.1.
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Cragus b: B pactBop Metun 2-umaHo-5-¢pTopbensoara (10 r, 56 MMonb) B MeTaHOIE
(200 m) moGammsmu 10% Pd-C (1.0 ) mpu xomuatHOW Temnepatype. [lomyueHHyr0 cmech
nepeMemmBaiu B arMochepe Bomopona (50 ¢GpyHT/KB Ar0liM) B TedueHHe HOYH. PeakIMOHHYIO
cMech (UIBTPOBATM Hepe3 LENUT, U (UIBTPAT YHAPUBAIM IPH TOHIKEHHOM JaBJICHHH,
NoJTy4ast LIeJIeBO MpoayKT B BUe OeciiBeTHOro TBepAoro Bemectna (8.0 r, 90%). MC: (ES) m/z
Bbuncieno a1 CsHFNO[M+H]™ 152, naiineno 152.

Cragus c: B oxnaxaennyro no 0°C cycnensuro 6-propuzomnnonun-1-ona (8.0 r, 5.3
MMOJb) B KOHUeHTpupoBaHHOH H;SOs nmobaBmsin Mo  KarusiM — OXJIXKACHHYIO  CMECh
koHueHTpupoBaHHoi HaSO4 (26 Mir) u a30THOM KUCIOTHI (6 MIT), TIOAAEPKUBAsT TEMIIEPATypy
peakunonHoit cmecu Hipke 5°C. Ilo okoHuUaHMM 10OABIEHMs, PEAKIIMOHHYI0 CMECh MEIJIEHHO
HarpeBaId A0 KOMHATHOW TemmepaTypel B TeueHue Houu. JlobaBmsm B cmech sexg (50 1),
ocanok cobmpanu u cymmay, 3ateM npomeiBain MTBD (50 mu) m stunauerarom (50 mo),
NoJIy4asi IeJIeBOH MPOAYKT B BUZIE CBETIIO-JKENTOro TBepaoro Bemectna (5.1 T, 50%). MC: (ES)
m/z Beraucaeno aiust CsHgFN2Os[M+H]™ 197 .2, naiineno 197.2.

Cragus d: Pacteop 6-¢rop-7-aHurponsounnonus-1-ona (11.3 r, 57 mmons) u 10% Pd/C
(50% Bnaxknocth, 6.2 T, 2.9 mmonb, 0.05 skB.) B TT'® (300 mn) nmepemermmBanu B atmochepe
BOnOpoAa (IIapwk) B TeueHHWE HOYM. T[BepAbIi OCAAOK OT(UIBTPOBBIBAIHM HYepe3 IENUT, U
¢bunbTpaT ynapuBaj M NpH MOHMKEHHOM IABJICHUH, MOydas OeCLBETHOE TBEPAOE BEILECTBO,
KOTOpPOE OYHINATH MeToAoM Xxpomarorpaduu Ha cuinukarene (100% »sTunamerat), moydas
LIeJIEBOH MPOAYKT B BUze Oernoro TBepaoro Bemectsa (6.4 , 67%). MC: (ES) m/z BbuucieHo
anst CsHoFN,O[M+H]" 168.1, naiineno 168.1.

Cragus e: Cmech 7-aMHHO-O-mudTOp-N30MHIONUH-1-0Ha (4.4 1, 26 Mmomb) u 3,4-
OUMETOKCHIUKIOOYT-3-eH-1,2-nronu (7.4 1, 52 mmonb ) B Oe3BomHOM MertaHosie (30 mur)
nepeMennBanu npu 60°C B TeueHue B TeueHue HouM U 3ateM npu 80°C B TeueHue 5 4acos.
PeakunonHy0 cMecCh ymapHBaiH, OCTaTOK OT YMapHBaHUS NepeMelnuBaiy B dTmianerare (200
mut) ipu S0°C B Teuenue 30 MUH, 3aTeM OXJIAKIAIH IO KOMHATHOH Temmepatypsl. [lonydeHHyro
cMech (pUIIBTPOBAIM M CYLIHIIH, TIOJIy4asi CBETJIO-KenToe TBepaoe serectso (5.0 r, 70%). MC:
(ES) m/z Bbraucneno mst C13HioFN2O4 [M+H]"277.2, Haiineno 277 2.

Cramusa f: bespoguwii stanon (10 mu) noGaBmsim B cmech 3-[(7-pTop-3-0KCO-
U30MHIOIHH-4-HIT)aMHIHO |-4-MeTOKCH-ITNKI00YT-3-eH-1,2-nona (1.5 1, 5.4 mmonb) u (1R)-2,2-
mumeti- 1 -(S-metnn-2-¢pypun)nponan-1-amuna (1.1 r, 6.5 MMOIB), U PE3YIBTUPYIOLIYIO CMECh
nepeMeninBanu npu 60°C B TeueHHe HOYM. PeakliMOHHYIO CMECh OCTaBJISUIM OXJIAXAATbCSA A0
KOMHATHOH TEMIIEpaTyphl, PAacTBOPSIM B MHHUMAJIBHOM KOJIMYECTBE IUXJOPMETaHA U
ancopbupoBany Ha cuiukarene. IIponykT ounmaim MeTomoM Xpomartorpaduu Ha CHUJIHKAresie

(40% sTHnaLeTaT B AUXJIOPMETaHe), oTy4das Oeoe Tepaoe BemecTso (800 mr, 45%). H-SIMP
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(400 MI'u, IMCO-ds) 6 9.59 (¢, 1 H), 8.65 (¢, 1 H), 835 (mn, /=104 I'u, 1 H), 741 (mn, J =
11.6,84Tu, 1 H),6.18 (an, /J=4.0,84T1, 1 H),6.12 (n, /J=32Tn, 1 H),598 (n,/=2.0T1, 1
H), 497(d, J=4.10 I'u, 1 H), 426 (¢, 2 H), 2.22 (¢, 3 H), 0.90 (¢, 9 H). MC: (ES) m/z
BbruncieHo ast C2oH2FN3O4s [M-H] 410.0, naiineno 410.0.
IIpumep 4: Cunres 3-[(5,7-audrop-3-oxkco-uzonnaoaud-4-ua)amuHol-4-[[(1R)-2,2-

aumetwi-1-(S-merua-2-gpypua)nponun]aMmuHo | HuKI00yT-3-eH-1,2-1H0HA
F
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Cragus a: 3,5-nudrop-2-metun-0en3oiinyto kuciory (5.2 r, 30.2 MMoOJb) pacTBOPSIIN B
oe3somaoM JIM®PA (30 mu). HobGasmsuiu Oe3poanbiii NaCOs (3.5 1, 33.2 mmons, 1.1 3xB.), u
PEaKLMOHHYK0 CMECh IepeMEeLIMBaiyd NpPU KOMHATHOW Temmeparype B TedeHue 30 MUHYT.
Hobasnsmm metnmroaun (2.1 min, 33.2 MMonb, 1.1 3KB.), U TOJIYYEHHYIO CMeCh MepeMeIInBaIn
NP KOMHATHOH TeMIlepaType B TeUeHHe 4 4acoB, 3aTeM cMech pa30aBiisiiin 10OABICHHEM BOABI
(200 M), m mpoxykt skcrparupoBanu ¢ nomompblo Et;O (3 x 50 mu). OObenuHeHHBIE
OpPTaHWYECKHE CJIOM MPOMBIBAIM HACBIIIEHHBIM PAcTBOPOM xyopuna Hatpus (4 x 30 mo),
cyunmii Hax MgSOs, GunpTpoBanu U ynapuajy, moiy4das xkenroe maciio (5.4 r, 96%).

Cragus b: IIpoaykr co cramun a (5.4 1, 29.0 MMOJIB) PacTBOPSIIN B YETHIPEXXJIOPHUCTOM
yraepone (60 mi) u gobasmsiim N-Opomcykuuaumun (7.7 r, 43.5 mmonb, 1.5 3kB.), a 3areM
nepekucek Oenzomna (1.4 r, 5.8 mmonb, 0.20 5kB.). PeakunoHHYI0 CMeCh NepeMeInuBaId Npu
KUTSTYCHUN B TE€UEHUE HOYH, 3aTE€M OXJIXKAAJIH 10 KOMHATHOW TeMIepaTrypbl U (UIBTPOBAIH.
QunbTpaT ymapuBaJM, W OCTATOK OT YHApUBAaHUS OYHMINAIA METONOM KOJOHOYHOU
xpomarorpaduu (cummkarenb, or 100% rexcan no 9:1 rekcaH: sTujaueTar), TMoOIydas LENeBOM
NPONYKT B BUAe xentoro Macna (7.4 r, 96%).

Cramusa c¢: NHz B meranone (7M, 45 mn, 6.4 mmons) oxnaxnaanu g0 0°C u gobasisuiu
nponykr co craguu b (6 r, 22.6 mmonb). Peakumonnyto cmech mepememuBanu npu 0°C B
TeyeHue 10 MUHYT M 3aTeéM NpPU KOMHATHOW Temrepatype B TedeHHe HouH. M30bITOK
pPacTBOPUTENS YIAPUBAIH, U OCTATOK OT yrIapuBaHus pa3dasisum podasneHneM BoAbl (50 mi).

[TonyueHHBIN TBEpABIH OCAAOK OT(HWIBTPOBBIBAIN W NMPOMBIBAINM BOmoH (2 x 20 mu), 3aTeMm
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rekcanoM (20 mut), mony4asi uesiesod npoaykt (3.4 r, 89%). MC: (ES) m/z BbMuUCIEHO st
CsHeF,NO [M+H]" 170.0, naiineno 170.3.

Cragus d: 4,6-nudpTopusonHnonns-1-on co craguu ¢ (3.4 r, 20.1 MMONB) pacTBOPSIN B
koHueHTpupoBaHHoi HySO4 (40 M) n oxnaskmanu o 0°C. Hobasnsm 70% HNOs (1.5 mu, 24.1
MMOJIb, 1.2 3KB.) MO KamjsiM, U PEakLHOHHYI cMmech nepememuBanu npu 0°C B TeueHue 10
MHHYT, 3aT€M OCTAaBJLIM HArpeBaTbCs A0 KOMHATHOH TemmepaTtypbl B TedeHHe | daca u
nepeMelnBad B TeueHne Houw. J[oOaBismu jen, U MOJYyYeHHYH CMECh 3aTeM pa30aBisuiu
xononHo#t Bomod (100 mur). IlomyueHHBIH TBEpABIH SKENTHIH OCAJOK OT(UIBTPOBHIBAIM,
npoMbIBaNIK BOJOM (2 x 50 mur), 3aremM rekcanoM (50 mi) u cymmin B Bakyyme (3.4 1, 79%). MC:
(ES) m/z Boraucieno s CsHsFaN>O3 [M+H]™215.0, naiineno 215.2.

Cragus e: 4,6-nudrop-7-HuTpo-usonHaoius-1-on co craauu d (3.4 r, 15.9 mmonn)
pazbasisutn gobasiennem TI'D (50 m) u nobasisu 10% Pd/C, 50% snaxuHocts, (1.7 T, 0.8
MMOJIb, 5% MMOJb) B atMocepe azoTa. PeakIIMOHHYI0 CMeChb WHTEHCHBHO MEPEMEINNBAIN B
armocepe Hy (mapuk) 1 neHp mpu KOMHATHOH TeMriepartype, 3aTeM (PIIbTpOBAIN Yepe3 LEeIUT
U yrmapuBaiy, mosy4as TBepablii mpoaykt (2.7 T, 92%). MC: (ES) m/z BeMucieHo ans
CsH7F,N,O [M+H]" 185.1, naiineno 185.3.

Cramusa f: Cmecy 7-amuHO-4,6-mudTop-uzonHaonna-1-ona co craamu ¢ (2.3 r, 12.5
MMOJIb) U 3,4-TUMETOKCHLIUKIO0YT-3-eH-1,2-a1oHa (3.5 1, 25.0 mmonb, 2.0 5kB.) B 6€3BOAHOM
MeOH (15 min) nepemermusamu npu 60°C B TeueHne HOUYHM. PeakIMOHHYIO CMeCh yIapHBaJIH,
OCTaTOK OT ynapuBaHus pasdasisun nodasnenuem cmecu MTBD:EtOAc (1:1, 200 mi) u
nepeMenrBanu npu 50°C B Tedenue 30 MUH, 3aTeM OXJIKAAIU 1O KOMHATHOM TeMIepaTypsbl.
Teepabiii mponykr ordunbTpoBbBaNK, npoMmbBaniun MTBD, 3atem pacTBOpsuin B cMecu
MeOH:IXM (1:1, 200 mun) u usTpoBanu yepe3 neaut. OuiabTpar ynapupaiu, ojaydas cepoe
tBepaoe BemecTBo (2.0 1, 54%). MC: (ES) m/z Berucieno mis CisHoFaN>O4 [M+H]™ 295.1,
HanaeHo 295.2.

Cragus g: bespognbiii meranon (30 mu) mobamisuin B cmechk 3-[(5,7-nudTop-3-okco-
W30UH/IOTHH-4-1JT)aMHHO |-4-MeTOKCU-TIUKI00yT-3-eH-1,2-mnona co craguu f (1.5 r, 5.1 Mmounb)
u  (1R)-2,2-numernn-1-(S-merun-2-pypuwn)nponan-1-amuaa (852 wmr, 5.1 wMmomb), u
PE3yNBTUPYIOLIYI0 cMech nepeMemuBanu mpu 60°C B Teuenuwe 1 gus. PeakumoHHyr0 cmech
OCTaBJSIIM  OXJIAXKAATBCS 1O KOMHATHOHW TEMIEpaTypbl, pacTBOPSUIM B MHHUMAIbHOM
KOJINYECTBE IUXJIOpMETaHAa M aacopOupoBamu Ha cwiukarene. [IpoaykT ouuInaim MeToaoM
xpomarorpadpuu Ha cuimkarene (ot 100:0 mo 50:50 nuxjopMmeran : 3THIALETAT), IMOJydas
KopHuHeBOe TBepaoe BemecTso (1.4 1, 64%). 'H-SIMP (400 MI', JIMCO-ds) & 9.59 (c, 1 H),
892 (c, 1 H), 837 (n, /J=10.2Ty, 1 H), 7.62 (an, J =109, 8.6 ', 1 H), 6.18 (1, /=3.1T1, 1
H), 6.04 (n, /J=3.1T1, 1 H), 5.01 (n,/=10.2Tn, 1H), 4.41 (c, 2 H), 2.27 (¢, 3 H), 0.96 (c, 9 H).
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MC: (ES) m/z Beraucneno anst CoHa1FaN3O4 [M-H] 428.1, Hatineno 428.1.

IIpumep S: 2-[4-xa0p-7-[[2-[[(1R)-2,2-aumeTHnI-1-(S5-MeTHI-2-
¢pypun)nponunjamunol-3,4-1MoKco-uuKI00yTeH-1-ua]aMmuHo]-1-0KCO-U30UHAOJIUH-2- 1 |-
4-MeTOKCH-0eH30HHAasI KHCJI0TA
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Craaus a: 1-TUTPOBYIO KPYIJIONOHHYIO KOJIOY, COmepIKaInyo 4-XJI0p H30MHIOIUH-1-0H

(25.0 , 0.149 monp) B koHueHTpupoBaHHOH H2SOs4 (50 mur), oxnaxnanu B neastHON Oane.
Jobasnsim o karmisiM cMmech kKoHueHTpupoBanHoit HaSOs (50 mim) ¢ 70%-no0it HNOs (10 M,
0.16 monb, 1.05 3kB.), 1 peakIMOHHYIO cMech nepemMemnnBaiu mpu 0°C B TedeHne 2 4acoB, 3aTeM
OCTOPO’KHO TacWJIM JIbAOM M pazbaensn a0 1 yuTpa xonomHoW Bomoi. TBepablii ocamok
OT(QUIBTPOBBIBAJIY, MPOMBIBAIM BOIOW W CYIIMJIH B BBICOKOM BakyyMe, Ioiyd4ast 4-xjop-7-
HUTPO-M30UHIO0NUH-1-0H (23 T, 73%). MC: (ES) m/z seraucneno nist CsHsCIN,O3 [M-H] 212.0,
HanaeHo 212.0.

Cragus b: B nepememnBaemyro cMech 4-xy0p-7-HUTPO-U30MHAONNH-1-0Ha (23 1, 108
MMOJIb) B 3TaHOJIE NPU KOMHATHOH Temmeparype nobaeisum mopomok xenesa (18.2 r, 324
mModb), 3aTeM 4M HCI B nuokcane (162 mut, 648 MMounb). PeakiimoHHYIO CMECh IepeMeLIBaIn
NpyU KOMHATHOHW TeMreparype B TedeHHe | dyaca, 3aTeM ynapusaiu B Bakyyme. OctaTok OT
yIapuBaHUs pa30aBisIM  ATHJIALETATOM, HEHTPANN30BBIBAIM  HACBIEHHBIM  PacTBOPOM
OukapOoHaTa HaTpusi U SKCTparupoBaimm stwianeraroMm (2 x 500 wmu). OObeauHEHHBIS
opranuueckue ciou cyunmm (NaxSQOg), ¢unpTpoBaiu W ymapuBaid B BakyyMe, mojydvas 7-
aMHHO-4-x50op-u3onHaouH-1-o1 (16.5 1, 72%). MC: (ES) m/z Berucneno mis CsH;CIN,O
[M+H]" 183.2, naiineno 183.2.
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Cragus ¢ B peakuuoHHYIO BHaly, COAEPXKAIIYID 7-aMHUHO-4-XJIOP-U30UHAOINH-1-0H
(250 mr, 1.37 mmonb) B quokcane (10 mi), nodasmsuin metun 2-6pom-S-meTokcu-6ensoar (502
mr, 2.05 mmone), kapbonar uesus (893 mr, 2.74 mmons), nonua meau (104 mr, 0.55 mmone) u
(1S,2S)-N1,N2-numeruaukiaorekcad-1,2-quamuna (156 mr, 1.1 mmons). [loaydeHHyIO CMeCh
npoayBaiu a3oToM, 3ateM HarpeBanu o0 110°C. PeaklMOHHYHO cMeChb MNEpeMEeLINBaIM IMpPU
110°C B TeueHue luaca, mporexkaHue peakuuu otciaexusanu merogom LC-MS. TIlocne
3aBEPIIEHUs], PEAKIIHOHHYIO0 CMECh OCTABJISIIN OXJIAKIATHCS, 3aTeM (PHIIBTPOBAIN Yepe3 LEeTUT U
NPOMBIBAJIN STHIIAlETaTOM. [loMydeHHbIH ChIpOH MPOAYKT OYHUINAIA METOIOM Xpomarorpadun
Ha cumiukarene (0-50% ostunanerar/rekcan), mnohydas mermn 2-(7-amMmuHO-4-x710p-1-0KCO-
W30MH/IOIHH-2-1J1)-5-MeTOKCU-0eH30aT B BHe Oenoro teepaoro Bemectsa (284 mr, 60%). MC:
(ES) m/z Berucaeno ans Ci17HisCIN2Os[M+H]"347.1, naiineno 347.1.

Cragus d: Cwmecp metun 2-(7-aMuHO-4-XJIOp-1-OKCO-M30MHAONNH-2-HIT)-5-METOKCH-
6enzoara (160 mr, 0.46 mmonb) u 3,4-nuMeTokcuunKiIoOyTan-1,2-quoHa (131 mr, 0.92 Mmons )
B Oe3BogHOM MeTtaHouie (5 M) nepememubainu npu 60°C B TeueHHe HOUM. PeaKIIMOHHYIO CMECh
yrIapuBaJid, U OCTATOK OT yNapuBaHWs NepeMemmBainu B sTwianerare (5 mu) mpu 50°C B
TeueHre 30 MHH, 3aT€M OCTaBJISUIM OXJIAXKAATbCs OO KOMHATHOW Temmneparypbl. [lonyueHHyro
cMech (DUIIBTPOBAITN U CYIIVIIN, TIOJyYasl LEeJIEBOW MPOIYKT MeTw 2-[4-xyop-7-[(2-meTokcu-3,4-
IFOKCO-LIUKIIO0YTHIT)aMHHO |- 1 -OKCO-M30MHAONNH-2-1J1|-5-METOKCH-0€H30aT B BHUZE CBETJIO-
sxenroro Teepnoro eemectBa (170 mr, 81%). MC: (ES) m/z Beruucneno miusi CooHi7CIN,O5
[M+H]"457.1, naiineno 457.1.

Cramusa e: bespoanbiii meranon (10 mu) mobasmsiiu B cMech MeTun 2-[4-xmop-7-[(2-
METOKCH-3,4-THOKCO-LUKJIOOYTHIT)aMUHO |- 1 -OKCO-U30UHA0MUH-2-11 |-5-MeTokcu-Oen3oara (170
mr, 0.37 mmonb) u (1R)-2,2-mumernn-1-(5-merun-2-pypun)nponas-1-amuaa (62 wmr, 0.37
MMOJIb), H PE3YJIbTUPYIOIIYIO cMech nepememuBanu npu 60°C B TeueHne Houn. PeakunoHHYIO
CMECh 3aTeM yMapuBalu, U CbIpoil meTun 2-[4-xnop-7-[[2-[[(1R)-2,2-numeTnn-1-(5-meTnn-2-
¢bypun)npornui|aMuHO|-3,4-1HOKCO-IMKI00y TeH- 1 -1t |aMuHO |- 1 -OKCO-M30MHAONUH-2 -1 ] -4-
MeTokcu-OeH3oar (218 wmr, 0.37 MMoOnb) HCHONB30BANM B CleAylOINed craauu  Oe3
JOTOJHUTENBHON OYUCTKHU.

Cramua f: B pacrBop wmerun 2-[4-xnop-7-[[2-[[(1R)-2,2-numernn-1-(5-meTun-2-
¢bypun)npornui|aMuHO|-3,4-1HOKCO-IMKI00y TeH- 1 -1t |aMuHO |- 1 -OKCO-M30MHAONUH-2 -1 ] -4-
MeTokcu-Oen3oata (218 mr, 0.37 mmonb) B Terparunpodypane (4.0 mi), meranone (0.5 mi) u
Bome (0.5 mi) nobGasnmsmm ruppokcun sutust (78 wmr, 1.85 mmons). IlomydeHHyro cmech
nepememuBan npu 60°C B TeueHne 6 4yacoB. PeakuMOHHYIO CMeCh MOAKUCISUIA S%-HbIM
PacTBOPOM XJIOPUCTOBOAOPOIHON KHCIOTHI M 3KCTpParupoBasv >TianeraroM. OpraHudeckue

cion cyummi (NaxSQO4), dunsrpoBanu u ynapusaiu B BakyyMme. [lonyueHHBIH CBIPOI MPOAYKT
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OUUINAJIN METOAOM oOpaineHHO-(pa3Hoi xpomarorpaduu, noiydas 2-[4-xmop-7-[[2-[[(1R)-2,2-
aumeTw- 1 -(5-metun-2-¢ypun )uponi |aMuHo|-3,4-THOKCO-IIuKI00y TeH- | -1 JamuHo |- 1 -0k co-
U30MHIOJINH-2-1|-4-METOKCH-OSH30HHYIO KHCIIOTY B BUE JKEJITOTO TBEPAOro BemecTna (37 Mr,
17%). 'H-IMP (400 MI'u, IMCO-ds) § 9.94 (¢, 1 H), 9.12 (n, /=10 T, 1 H), 7.90 (n, J =92,
1 H), 7.66 (n,/=88,1H),749 (n, /=92, 1H),7.19 (n,/=2.4,1H),7.04 (nn,/J=838,24,1
H), 6.16 (n, /J=32Tu, 1 H), 6.02 (n, /J=1.6T1, 1 H), 509 (n, /=10TIn, 1 H), 478 (nn, J =23,
56 Tu, 2 H), 3.83 (¢, 3 H), 2.24 (¢, 3 H), 0.87 (¢, 9 H). MC: (ES) m/z BbMuCIeHO s
C30H28CIN3;O7 [M-H] 576.0, naiineno 576.0.

IIpumep 6: 2-[4-xnop-7-[[2-[[(1R)-1-(4,5-aumeTHA-2-pypui1)-2,2-TUMETHII-
nponuiajamMuno|-3,4-1uoKCco-unKI00yTeH-1-unjaMmuno]-1-0kco-u30UHAOTUH-2-1J1|-4-

METOKCH-0€H30HHAA KHCJI0TA
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cTagus ¢

Cramna a: B 1-nutpoByro 3-ropiyi0 Koji0y, OCHAIEHHYIO KarejlbHOW BOPOHKOM,
sarpyxaimm 2,3-guMmernidypan (30.0 r, 312.5 mmons, 1.3 3kB.) u 6e3BonHbii Et20 (300 M),
3aTeM oxJjaxaanu Ha nensHoi Oane. JloOaemsmu n-Buli B rexcane (2.5 M, 125 mum, 312.5
MMOJIb, 1.3 3KB.) IO KaruisiM B T€YeHHE NMPUMEpHO 35 MuH. [TonydeHHyI0 cCMeCh mepeMeLInBaIn
npu 0°C B teuenue 30 MuH, 3aTeM IpPU KOMHATHOH TeMmmeparype B TeueHue 40 MMH, 3aTeM
cHoBa oxyaxknaau 1o 0°C. Jlobasnsmu TBepasiii MgBr; x Et2O (80.6 T, 312.5 mmons, 1.3 3kB.),
noyiy4eHHyro cmech nepememnBanu npu 0°C B teueHue 30 MUH, 3aTéM NpPU KOMHATHOMU
TeMrepaTtype B TedeHue 20 MUH.

B S-nutpoBoii 3-ropnoit konbe, OCHAIIEHHOW MEXaHWYEeCKOH MEINAJKOH M MOrPYy>KHBIM
TepmomeTpoM, UMHH (45.4 1, 240.4 MMomnb) pactBopsin B Oe3BomHOoM Tomyone (1.2 nm) m
OXJIAXKIAJIH 10 TeMIiepatyprl pactsopa -70°C. PacTBop IUTHEBOI COMU U3 MPEnbIayLIero ad3amna
nobaBnsIM B TeUeHHE SO MHUHYT, MOAAEPIKUBaAs TeMIiepatypy cmecu mexny -70 u -67.8°C. Ilo
OKOHYaHUHU N0OABJECHUS, PEAKLMOHHYIO cMech mepemernBanu npu -70°C B teuenne 1 4yaca,

3aTeM MpU KOMHATHOM TeMmIepaTrype B TedeHHe HO4UM. PeakliMOHHYI0 cMeCh MENJIEHHO racuiiu
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HachbIeHHbIM BOOHbIM pactBopoM NHiCl (400 mur) u Bomoii (400 mur), 3aTeM mepeMeLInBaIu
IpU KOMHATHOW Temrepatype B TedeHue 15 muH. OpraHuueckuil ciod 3aTeM OTHENSUId U
NPOMBIBAJIM HACBIIIIEHHBIM PacTBOPOM xJjiopuna Hatpus (200 mir). OObennHeHHbIE BOIHBIE CIIOU
skcTparuposann stmianeratom (300 mr). Opranmueckuilt cmoit cymmmu Hax MgSOs,
(GuIbTPOBANIM M yHapuBaJH, MOJydas Kentoe macio. [lomyueHHBIH ChIpOH MPOAYKT OYHINATN
MetogoM xpomarorpaduu Ha cuukarene (0-10% MTB3/AXM), mony4asi 1eneBOH MPOAYKT
(18.0 1, 26%) B BHme enuHcTBeHHOro muactepeomepa. MC: (ES) m/z BerumciaeHo ans
C15sH2sNO,S [M+H]*286.1, Haiineno 286.1.

Cragus b: N-[(1R)-2,2-numeTnn-1-(4,5-numernn-2-pypui)nponun|-2-MeTHII-ponan-2-
cynbpuHamun ¢ npenpinyime cranuu (18 r, 63.1 MMoinp) pactBopsimi B MeraHode (200 mi) u
oXJIaXxzanu B JensHod Oane, 3arem noOammsmu 2M pactBop HCl B adupe (31.5 mu, 126.2
MMOJIb, 2 3KB.). Oxnaxnaromy 0aHw yOupanu, U peakuOHHYI CMECh MEePEeMEIIUBAN TPU
KOMHATHOH TemmepaType B TeueHue 2 4yacoB. PacTBopurenu ymnapuBajd B Bakyyme, HU
nobasnsin B octaTok Oe3BogHbId 3¢up (100 mi). Ionyduennyro cmech ¢unbrpoBanu. B ocanok
nobasnsiim Boay (100 mur) u 1M Bonueriii pacteop NaOH (100 mum). ITpomykT 3xcTparupoBaiu
muxiopmeranoM (3 x 100 mur), oObenuHEHHBIE OpraHuuYecKue ciow cymmau Hax MgSO,
¢unbTpoBanu U ynapusanu, nony4as (1R)-1-(4,5-mnumernn-2-pypun)-2,2-guMeTui-nponas-1-
amMuH B Bujae kenroro macna (9.7 r, 85%). MC: (ES) m/z serucneno gt CiiHi70O [(M-
NH;)+H]" 165.1, naiineno 165.1.

Cramusa c: bespoguwiii meranon (1 mun) nobaensiun B cMech Metun 2-[4-xmop-7-[(2-
METOKCH-3,4-THOKCO-LUKJIOOYTHIT)aMUHO |- 1 -OKCO-U30UHAOMUH-2-11 |-5-MeTokcu-Oen3oara (60
mr, 0.13 mmonb) u (1K)-1-(4,5-numeTnn-2-gypun)-2,2-numerun-nponan-1-amuxa (24 wmr, 0.13
mmons). Cmech nepememuBanu pu 60°C 3 daca. PeakIMOHHYI0 CMeCh yIapuBaId JOCyXa, U
NOJY4YEeHHBIH ChIpod  Metun  2-[4-xmop-7-[[2-[[(1R)-1-(4,5-numernn-2-pypun)-2,2-AUMETHIT-
PO |aMUHO |-3,4-THOKCO-LIMKJIOOyTeH- 1 -1 |]aMIHO |- 1 -OKCO-U30MHI0HH-2-1J1 |-4-MeTOKCH-
oenzoar (78 wmr, 0.13 MMOJb) HCHONB30BaN B ClEAyHOIeld craguud Oe3 JOMONHUTEIBHON
OYHUCTKH.

Cragus d: B pacrtBop merun 2-[4-xnop-7-[[2-[[(1R)-1-(4,5-numeTun-2-pypun)-2,2-
TUMETHJI-TIPOITIT |aMUHO |- 3,4-THOKCO-IMKII00y TeH- | -1 |]aMuHO |- 1 -OKCO-M30MHI0MUH-2-11 | -4-
meTtokcu-Oenzoara (78 mr, 0.13 mmonb) B Terparunpodypane (1.0 mi), meranone (0.1 mi) u
Boge (0.1 mi) nobGasnsmm ruppokcun jutust (27 wmr, 0.65 mmons). IlomydeHHyro cmech
nepeMelnBaId NP KOMHATHOW TeMIepaType B TEYEHHE HOYH. PEakIMOHHYK CMeCh
NOAKUCISATH  5%-HbIM  pacTBOPOM  XJIOPUCTOBOIOPONHOW KHCJIOTBI U SKCTParupoBasiud
stunaneratoM. Opranudeckue ciou cyurmmm (NaxSQO4), GunbTpoBann U ynmapuBajiu B BaKyyMe.

[TonyueHHBIN CBIPOH TPOAYKT OYHMINAIKA MeTonoM oOpamieHHO-(pa3Hol XxpomaTtorpadum,
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nonydas  2-[4-xyop-7-[[2-[[(1R)-1-(4,5-mumernn-2-pypni)-2,2 -AUMeTHIT-IIPOTIHII |]aMUHO |-3,4 -
IMOKCO-IUKIIO0yTeH- | -1t |aMiHO |- 1 -OKCO-U30MHAOINH-2-1IT | -4-METOKCH-OSH30HHYI0 KUCIIOTY B
BUJIE 5KENTOro TBepaoro semectsa (12 mr, 15%). 'H-AMP (400 MI'u, AIMCO-ds) § 9.93 (c, 1H),
9.09 (n, /J=10T1, 1 H), 790 (n, /=92, 1 H), 7.66 (n, J=8.8, 1 H), 7.49 (n, /=92, 1 H), 7.19
(n,/=24,1H),704 (nn, /J=88,24,1H), 606 (g, /=32TIu, 1H), 504 (nJ=10TIu, 1 H),
4.83 (no, J=23,5.6 'y, 2 H), 3.83 (¢, 3 H), 2.15 (¢, 3 H), 1.85 (¢, 3 H), 0.87 (¢, 9 H). MC: (ES)
m/z Bbrarcneno s C31HzoCIN3O7 [M-H] 590.2, Haitneno 590.2.

IIpumep 7: 2-[4-xnop-7-[[2-[[(1R)-1-(4,5-aumeTHA-2-pypui1)-2,2-TUMETHII-
nponujlamuno]-3,4-a1uokco-nukao0yreH-1-unjamuno|-1-okco-u3ouHA0AMH-2-11]-4-

METHJI-0€H30HHAA KHCJI0TA

Br
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2 Cul, Cs,CO, 2 LiOH COZH
C‘ (18,28)-N1,N2-aumetun [N Tro: MeoH H,0 [/ N \ ]
uuknorekcaH-1,2-guammH
OwokcaHx, 110 ‘c
Cragua b
Ctagusa a
D=l he D S 4
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(l H H o) (\ H MeO OMe
No A MeOH, N0 MeOH,
=\ _-CO,H 60°C f CO,H 60-80°C
N\ ) Craaus d A\ J Craaus ¢

Cragus a: B peakuMoHHYIO BHAJy, COIAEPXKAIIYIO 7-aMUHO-4-XJIOP-M30MHAOIUH-1-0H
(305 wr, 1.67 mmonb) B quokcane (10 mur), mobasnsin meTn 2-6pom-S-metun-0en3oar (575 wmr,
2.51 mmornb), kapboHnat uesns (1.63 r, 5 mmounb), nomua mMenn (190 mr, 1.0 mmons) u (1S,25)-
N1,N2-gumernnuuknorekcas-1,2-nuamus (285 mr, 2.0 Mmmons). [ToayueHHY0 cMech POAYBaJH
a3zotoM, 3ateM Harpesaiu 0 110°C. Peakunonnyro cMmech nepemerursanu npu 110°C B TeueHue
1 ygaca u orcnexxuBanu npoxoxkacHue peakunu merogom LC-MS. Ilo okoHuUaHUM peakLuy,
PEAKLIMOHHYIO CMECh OCTABIISUIH OXJIAXKIATHCS, 3aTeM (UIBTPOBAIH Yepe3 LETUT U MPOMBIBAIIH
sTunaneratoM. lloay4deHHBbIH CHIPOW MNPOAYKT OYMINAIA METOAOM XpomaTorpaduu Ha
cuwmukarene (0-50%  stunanerat/rekcaH), nonydas wMeTwn  2-(7-aMuHO-4-XJj0p-1-0KCO-
W30MHIOHH-2-1J)-5-MeTuI-0eH30aT B BHae Oejoro Teepaoro Bemectsa (345 wr, 62%). MC:
(ES) m/z Boraucieno st C17H1sCIN,O3[M+H]"331.1, Haiineno 331.1.

Cragus b: B pactBop metnn 2-(7-amuHO-4-x710p-1-0KCO-M30UHAONNH-2-1IT)-5-METHII-
Oenzoara (689 wmr, 2.08 mmonb) B Terparuapodypane (10 mi), meranone (1 mi) u Boge (1 )
nobasnsm ruapokcun utus (874 mr, 20.83 mmounb). ITony4deHHy0 cMeCh MepeMeInnBaii npu

60°C B TeueHue HOYM. PeakMOHHYIO CMeCb OCTaBJAIM OXJAXKAATbCs, 3aTe€M MOAKUCISIM 1H.
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PacTBOPOM XJIOPUCTOBOIOPOMHOHN KUCIOTHI 10 pH = 5 u 3kcTparupoBaiy cMeChio dTuianerat/
MeOH (10:1). Opranundeckue ciou cymuiu (Na;SO4), GubTpoBanu u ynapupaid B BaKyyMe.
JlobaBnsiny B CHIPOH MPOAYKT TeKCaH, W MOJYYEHHBIH TBEPABIH OCaTOK OT(UIBTPOBLIBAIU H
NPOMBIBAIN  rekcaHoMm, moaydast 2-(7-aMHHO-4-XJ10p- 1 -OKCO-M30MHAOINH-2-1IT)-4-MeTHII-
OEH30IMHYI0 KUCJIOTY B BUJIE JKEJITOTO TBepAoro Bemnectsa (572 mr, 87%).

Cragus c: PactBop 2-(7-amuHO-4-x710p-1-0KCO-U30MHAOMNH-2-1T)-4-MeTUI-0eH30HHON
kuciotsl (570 mr, 1.80 mmonb) u 3,4-mumerokcunuknodyran-1,2-nuona (307 mr, 2.16 Mmmoins) B
Oe3BomHOM MeTaHoje (5 mut) mepememuBain npu 60°C B TeyeHre HOUYHM. PeakIMOHHYIO CMECh
3aTeM OCTaBISUIN OXJIAXKIAThCS 1O KOMHATHOHM Temrepatypsl U ¢GuiabTpoBain. Teepablil ocanok
NPOMBIBAIM  JTHJIALIETATOM M CyuIwud, mnonydas 2-[4-xnop-7-[(2-meTokcu-3,4-11oKco-
UKJI00yTeH- | -11)aMUHO |- 1 -OKCO-M30MHIONNH-2- 11 | -4-MeTHIT-OEH30MHYI0  KHCJIOTY B BHIE
JKeNTOro TBepaoro Bemecta (565 mr, 71%). MC: (ES) m/z Beruucneno ans Cr1HisCIN,O6
[M+H]"427.1, naiineno 427.1.

Cramnsa d: be3spogubiii Meranon (2 mu) noOaBnsin B cMech 2-[4-xyop-7-[(2-MeTokcH-
3,4-11OKCO-UMKIO0yTeH- 1 -11)aMUHO |- 1 -OKCO-U30MHIOIMH-2-1J1 |-4-MeTUI-0eH30HHOW KHUCJIOTBI
(60 mr, 0.14 mmonb) u (1R)-1-(4,5-numernn-2-pypun)-2,2-numMeTui-nponat-1-amuaa (27 wr,
0.15 mMMoOnb), W pPE3yNBTUPYIOIIYIO CcMech mnepememmBanu npu 60°C B TeueHHE HOUM.
PeakunonHyt0O cMech 3aTeM yHapuBaJlid, W TOJYYEHHBIH OCTATOK OYHIIAIH METOIOM
oOpammenHo-¢a3Hoil  xpomarorpaduu, mnomy4as 2-[4-xmop-7-[[2-[[(1R)-1-(4,5-numeTnn-2-
bypuin)-2,2-TUMeTUI-NPOITHIT |aMHUHO | -3,4-THOKCO-LIMKII00y TeH- 1 -ui|aMmuHOo |- 1 -0k co-
M30UHI0NHH-2-U1]-4-MeTun-6en30iHyt0 kucnoty (30 mr, 37%). 'H-SAMP (400 MI', IMCO-ds)
8994 (c,1H),9.09 (n,/=10Tu, 1 H), 7.81 (n, /=92, 1 H), 7.66 (n, /=88, 1 H), 7.49 (1, J =
92,1H),742 (n,J=24,1H),730 (an, /J=88,24,1H), 607 (o, /=32T1, 1 H), 5.04 (n,
=10T, 1 H), 483 (on, J=23,5.6I'u, 2H),2.38 (¢, 3 H), 2.15 (¢, 3 H), 1.85 (¢, 3 H), 0.87 (¢, 9
H). MC: (ES) m/z Beraucneno mis C31H3zoCIN3Os [M-H] 574.0, naiineno 574.0.

IIpumep 8: Cunre3 3-[[(1R)-2,2-qumerni-1-(S-meTna-2-pypun)oyruialamunol-4-[(5-

¢pTop-3-0xco-N30UHA0IMH-4-UT)AMHHO | IUKI00yT-3-eH-1,2-1HOHA
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Cragus a: 2.2-mumerundyranans (5.0 v, 50 mmons) u (R)-mpem-OyrancynbhuHamMuz
(6.36 1, 52.5 mmonb) pacteopsuin B CH2Cla (100 mur) u noGasnsimu Ti(OEt)s (85-95%, 22.81 T,
~90 MMmoib). PeakunoHHYI0 CMeCh MepeMeLINBai MPH KOMHATHOH TeMIepaType B TEUCHHE
HOuH. PeakumoHHyI0 cMech paszdaBisuiu auxyiopmeraHoM (200 mur), 3ateM MOOaBISIN LEIUT U
H;O (90 M) mpu UHTEHCHBHOM NepeMeluBaHUH. [lOMydeHHYI0 CMecCh NepeMelINBalf B
TEYEHHE S5 [acoB, 3aTeM (QHUIBTPOBAIM UeEpe3 LEJHUT, NPOMbIBAs OCANOK Ha (UIBTpe
auxiopMeranoM. uubrpar ynapusainu U ounmmaiu Ha cuiukareie (ot 1% mo 30% EtOAc B
reKCaHe), ToJIydas LeJIeBOM MPOAYKT.

Craaus b: 2-Metundypasn (5.06 mi, 56.2 mmoie) B EtrO (52 mit) oxnasknanu B IEISTHOM
Oane. JloGasnsmm nmo karmsiM #-Buli (2.5 M, 22.5 mi, 56.3 MMONb), U PEaKLUOHHYIO CMECh
nepeMeNnBaId Ha JIEAIHON OaHe B TedyeHwe |5 MuH, 3aTeM OaHIO yHalsUIM U MPOJOJIKAIN
nepeMelIBaHie NPU KOMHATHOI TemrepaTrype B TedeHue 1 yaca. PeakllMOHHYIO cMech 3aTeM
CHOBa OXJIAXNAJH B JienssHo OaHe, u noGasmsimn MgBr; (14.5 r, 56.2 MMOJb) B OAMH IIpHEM.
PeakunonHyto cMech nepeMeInvBaii Ha JensHoil Oane 20 MuHYT, 3areM OaHIO YAALSUIA |
MPOAOJIKAIN NEPEMEIINBAHNE NIPU KOMHATHON Temmeparype B TedeHue 50 muH. PeakimoHHYIO
CcMech 3aTeM oxJiakaanu B Oane ¢ temneparypoit -78°C, u nodasnsum no karsiM (R, £)-N-(2,2-
IUMETWIOY THIIUACH )-2-MeTUI-TIponan-2-cyabpuHamun (7.6 r, 37.4 mmonb) B Et,O (52 wmn).
Peak1ioHHYI0 CMeCh OCTaBJIsUIM MEAJIEHHO HarpeBaTbcsl 10 KOMHATHOM TeMIlepaTyphbl B TEUeHHE
Houn. [acmimm peakuuio HachleHHbIM BOAHBIM pactBopoM NH4Cl, u momyueHHyr cmech
UTEHCUBHO TepeMernnBaiy, 3ateM pazoasimsuin H2O u skctparuposanm stunaneratoMm (3 x 150
). OOvennHeHHBIE OpraHuueckue ciow cymmian Hax MgSO4, ¢unbTpoBaNM M ynapuBaiH,
noJIy4ast CeIpoii octatok. Ero 3atem ouniuanu Ha cunukarene (ot 5% no 40% EtOAc B rekcane),
MOoJIy4asi U30MEPHO YUCTBIN MPOAYKT.

Cragus c¢: B N-[(1R)-2,2-numern-1-(5-metnn-2-¢ypun)Oy T |-2-MeTHI-ponan-2-
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cynbpunamun (6.0 r, 21 mmonb) nobasmsmn MeOH (60 mu) u HCl B muokcane (4M, 21 mu, 84
MMOJIb). CMech mepeMenInBaIi MpU KOMHATHON TeMIlepaType B TeueHue 45 MUH. PeakinoHHy0
CMECh 3aTeM yIapHBaJIM U CYyIIWIN B BAKyyMe, NOJTy4ast LIeJI€BOI MPOIYKT.

Cragus d: EtsN (0.072 mu, 0.52 mmonb) noOaBisiin B cMmech ckBaparta (72 mr, 0.26
mMmonb) u (1R)-2,2-npumernn-1-(5-merun-2-¢pypuin)oyran-1-amun ruppoxnopuna (57 mr, 0.26
mmodib) B MeOH (1.3 mi). Peakimonnyro cmeck nepementusanu npu 60°C B TeueHue 4 4acos,
3aTeM MpU KOMHATHOH Temmeparype B TeueHHe HOuM. Jl00aBIsiM B PEAKLUOHHYIO CMECh
CHJTMKareib, CMECh YIapHUBaJH, U OCTATOK OYHINAIN METOAOM XpoMarorpaguu Ha CUJIMKareye
(ot 1% 1o 10% MeOH 8 CH,Cl,), nonyuas nenesoii npoaykt. 'H-SIMP (400 MI', IMCO-ds) &
9.65 (c, 1H), 8.71 (c, 1H), 839 (1, /=102 'y, 1H), 7.47 (an, J=11.2, 82 T'u, 1H), 7.33 (an, J
=83,381Im, 1H), 6.17 (n, /J=3.1 T, 1H), 6.06 —6.02 (m, 1H), 5.11 (n, /J=10.2 'y, 1H), 432
(c, 2H), 2.27 (¢, 3H), 1.36-1.21(m, 2H), 0.94 (¢, 3H), 0.88 (¢, 3H), 0.83 (1, /= 7.5 I'y, 3H). MC:
(ES) m/z Borucaeno ans CosHasFN3O4 [M+H] 426.2, Haiineno 426.0.

IIpumep 9: Cuntes 3-[[(1R)-1-(5-xj0p-2-pypu)-2,2-aumMeTua-nponuijamuHo]-4-

[(7-xJ10p-3-0KCO-M30MHA0TUH-4-UIT)AMHHO |UUKI00yT-3-eH-1,2-1H0HA
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Cragusa ¢

Cragua d
Cragus a: S-xnop ¢ypan-2-kapOanbaerug (5.0 r, 38 wmmomb) u (R)-mpem-
Oyrancynbpunamun (4.2 r, 35 mmons) pacteopsii B CHaCla (75 mur) n nobasnsim Ti(OEt)4 (85-
95%, 17.6 r, 77 mmonb). PeakIMOHHYIO CMeCh MepeMeIInBaii Mpyu KOMHATHON TeMIepaTrype B
TeYeHne HOYM. PeakIMOHHYI0 CMecCh 3areM pa3daBisuin quxjopmeraHoM (150 mur), gobasisuiu
NazS0O410H,0 (100 1), u mojy4eHHYIO cMech mnepememuBaiu B TedeHne 90 muH. Cmech
(bunbTpOBANIN Yepe3 LEeTUT, IPOMBIBAs 0CAAOK Ha GuiIbTpe aAuxiaopmeranoM (200 mur). @unbTpar

yHapuBaJIH, MOy4ast LeJE€BOH MPOIYKT.
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Cragus  b: (R E)-N-[(5-xn0p-2-¢pypun)MeTnieH|-2-MeTUI-ponan-2-Cyabp uHaAMU
(7.65 1, 32.7 mmonb) pactBopsuin B CHyCly (131 mum) m oxnaxkpganu B OaHe ¢ TeMmepaTypoi
-78°C B atmoctepe aszora. Jobasmsumu mpem-BuMgCl (2M in Et;O, 33 mu, 66 MMoib) uepes
KaneJbHY0 BOPOHKY B TeueHHe 30 MUH, M PEAKLHOHHYIO CMeCh IepeMmeurnBaid 4 wyaca.
Jobasnsinn  HacelmeHHbld  BomHbI pacTBop NHiCl, u mody4eHHyH0 CMech OCTaBISUIU
HarpeBaTbCsi 10 KOMHATHOW Temmeparypsl. 3arem nobammsmn HxO (50 mut), u mony4yeHHYIO
cmech skctparuposain CHaCly (2x), cymmnn Hag NaxSOs, GUasTpOBaIN U yapuBaiii, Moyydast
cMech auacrtepeomepoB. IlomydeHHBIH CBIPOH MNPOAYKT aACOpOMpOBANIM Ha CUJIMKaresne Hu
OUYMINAIA METOIOM KOJIOHOYHOH xpomatorpaduu (10% wmerun-mpem-Oytunoseiii 3¢up B
CHxCly). Inacrepeomep, BBIXOISIIIMNA C KOJOHKU MEPBBIM, COOMpPANIN M yIapUBAIH, MOJIyYast
LIEJIEBOW MPOAYKT.

Cragus  c¢:  N-[(1R)-1-(5-xnop-2-pypuin)-2,2-TUMETHI-TTPOITIII | -2 -METHII-TTPOMIaH-2 -
cynbpunamun (0.98 1, 3.4 mmons) pactopsiin B MeOH (3.4 mu) u nobdasnsiin HCL (2M B Et O,
3.4 mn, 6.8 MMonb). PeakiMOHHYIO CMeCh MepeMEeINBall B TEUSHHE HOUYHU, 3aTEM YIapUBAIIH.
Et,O (25 wmun) nobGapnsiiy, MONyYEHHYH CMeCh TepeMernuBaiu B TeueHue 30 MUH, 3aTeM
¢unbTpoBanu. TBepAblii OCamOK MPOMBIBAIH IUATHIIOBBIM 3pupoM (2X), 3aTtemM mobaBisu
BogHeli pactBop KOH (3M, 5 ™), U NOPOAYKT SKCTPArupoBaId IUXJOpMETaHOM (3X).
OObennHeHHbIE OPraHUYEeCKHE CJIOW ABAKABI MPOMbIBAIN BOAHBIM pactBopoM KOH (1.5 M),
cymmian Hag Na;SO4, GuibTpoBav U yHapuBaH, MOTyYast [eJeBOH MPOIYKT.

Cragus  d: 3-[(7-xy0p-3-0OKCO-U30MHIONNH-4-HJT)aMHUHO |-4-METOKCH-LIUKIOOY T-3-€H-
1,2-guon (59 wmr, 0.2 mmons) u (1R)-1-(5-x10p-2-¢pypun)-2,2-numern-nponas-1-amun (38 wmr,
0.2 mmomp) cmemuBamn B MeOH (0.2 mu), ¥ TNOJIY4EHHYIHO CMECh MEPEMELIMBAIN MPU
KOMHATHOU TEeMIIepaType B TEUE€HHE HOYM. PEaklMOHHYIO CMeCh yIMapHBaJH, 3aT€M OYHINAIU
MeronoM oOpammenHo-¢pasHoii xpomatorpadpuun (MeCN:H,O ¢ 0.1% TPYK B kadectse
5JI0€HTa), MoMy4as lenesoil nponykt. 'H-SIMP (400 MI'u, IMCO-ds) & 9.96 (¢, 1H), 9.17 (n, J
=10.0 I'u, 1H), 8.95 (¢, 1H), 7.61 (n, J=8.7 'y, 1H), 7.45 (n, /= 8.7 I'y, 1H), 6.53 — 6.43 (m,
2H), 5.17 (o, J=9.9 ', 1H), 4.38 (¢, 2H), 3.17 (¢, 1H), 0.99 (c, 9H). MC: (ES) m/z BbraucneHo
anst CoiHaoCLN3O4 [M + H]™ 448.1, naiineno 448.1.

Hpumep 10: (R)-3-((2,2-aumetun-1-(S-mernadypan-2-ua)nponua)amMmuHo)-4-((5-

¢prop-7-meTnI-3-0KCON30UHA0JIHH-4-UT)AMHHO)IIUKI100yT-3-eH-1,2-1HO0H
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Cragus a: B pactBop 7-amuHO-6-propusonnnonus-1-ona (2.4 r, 14.4 mmons) B8 AcOH
(30 m1) Ha BomstHOH OaHe moprusMu nodasisu N-noncykuuaumun (4.55 T, 20.2 Mmmonb) npu
KOMHATHOH TeMmmepatype. IlonydeHnHyro cMech nepemermnsany B TeueHue 30 MUHYT Ha BOJASHON
Oane, racumu Bogow (20 M) u skcrparupoBanu dtunaneratoMm (100 mur). OpraHudeckuil cioi
NPOMBIBAJIM HACBHIIEHHBIM pacTBOpOM xJjopuaa Hatpus (100 mur) u 3arem cymminn Han MgSOy.
PacTBOpuTens ymapuBamM TpU TOHWKEHHOM JaBJICHWH, TOJy4ass KOPHUYHEBOE TBEPHOE
BEIIECTBO, KOTOPOE OYHUIIAA MeTonoM Xpomartorpadum Ha cunmkarene (0-60% stunanerar B
rekcane), nony4as uenesoit mpoaykt. MC: (ES) m/z Boraucneno nns CsHeFIN>O[M+H]™ 293 .0,
HanaeHo 293.0.

Cragus b: B pactBop 7-amuHO-6-¢pTOp-4-HI0AM30MHAONNH-1-0Ha (2.2 T, 7.53 MMOIb) B
nuokcane (44 wmn), npobammsmu CsF (457 1, 30.1 wmwmons), 2,4,6-tpumerun-1,3,5,2.4,6-
Tpuokcarpudbopuran (1.35 1, 22.6 mmons) u [1,1'-6uc(nudennndochuno)depporeH | nuxiop
nayutaguit(1) (551 mr, 0.753 mmons). [Tonyuennyro cmech nepememnBany npu 80°C B TeueHne
HOYH. PeaklMOHHYIO cMeCh 3aTeM pasnessuii Mexxay Bomoit (100 mur) u stunaneratom (100 M),
U OPTaHWYECKHH CJION MPOMBIBAIN HACBHIIEHHBIM PacTBOPOM XJyopuaa Hatpus (80 mur) u 3areMm
cymman Han MgSO4. PacTBOpuTEns ymapwBanM TpPU TMOHIKEHHOM JABIEHHUH, IIOTyYast
KOPUYHEBOE TBEPAOE BEINECTBO, KOTOPOE OUYHUINAIM METOAOM XpoMarorpaduu Ha CUIMKarene
(0-80% »sTunanerat B rekcane), mojydas ueneBoil mpoxaykt. MC: (ES) m/z BermcineHo mns
CoHoFN,O[M+H]" 181.1, naiineno 181.1.

Cragus c: Cmecp 7-aMHHO-6-(TOP-4-MeTHIM30MHIOINH-1-0Ha (200 mr, 1.11 MMonb) u
3,4-muMeToKCUINKI00yT-3-eH-1,2-mnona (189.3 wmr, 1.33 mmonb ) B Oe3BogHOM MeTaHoJe (3
i) mnepemermuBanu npu 60°C B TedueHume Houn U 3areM npu 80°C B TeueHWe S5 yacos.

PeakiinoHHy0 CMeCh yIapuBaid U OYUINATN MeTooM xpomartorpaduu Ha cunukarene (0-100%
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STUJIALIETAT B TeKcaHe), mojiyyas nenesoi npoaykt. MC: (ES) m/z seraucneno st Ci4HiiFN2O4
[M+H]"291.1, naiineno 291.1.

Cragus d: besBomubiii meranon (2 mu) noGasmsmn B cMech 3-((S-prop-7-merun-3-
OKCOU30HMHIOJINH-4-HT)aMHHO )-4-MeTOKCULIMKIO0YT-3-eH-1,2-nroHa (95 mr, 0.327 mmonb) u
(R)-2,2-mumerun-1-(5-metundypan-2-nwn)nponan-1-amuaa (55 wmr, 0329 wmmomb), wu
PE3YNBTUPYIOLIYID CcMech nepememuBanu npu 60°C B TedeHue HOUU. PEakIMOHHYIO CMeECh
OCTaBJSUIM  OXJAXKJATbCA J1O0 KOMHATHOH TeMIepaTypbl, pacTBOPsUIM B MHUHHUMAaJIbHOM
KOJINYECTBE IUXJIOpMETaHA M aacopOupoBaiu Ha cwiukarene. [IpoaykT ouWInaium MeToaoM
xpomarorpadpuu Ha cwinkarene (40% sSTunaneTar B AMXJIOPMETaHE), TONydas LeIeBOH
npoaykt. 'H-SIMP (400 MTI'n, IMCO-ds) § 9.46 (c, 1 H), 8.61 (c, 1 H), 8.24 (n, J = 104 I'ny,
1H), 721 (a, J=11.6T'y, 1 H), 6.07 (0, /=24T1, 1 H), 594 (o, /=24 T1, 1 H), 490 (c, 2 H),
2.16 (¢, 3 H), 2.15 (¢, 3 H), 0.90 (¢, 9 H). MC: (ES) m/z Bbruucneno mist C2sHxaFN3O4 [M-H]
426.2, HaiineHo 426.2.

Hpumep 11: (R)-3-((1-(4,5-aumeTnndypan-2-uia-2,2-1uMeTHIA0yTHI)aMHUHO)-4-((5-

¢prop-1,1,7-TpuMeTHI-3-0KCOM3ONHI0TUH-4-NJT)AMUHO) U KI00yT-3-eH-1,2-1H0H



74

F

\/j\ 4-OMe-6eH3nnammH \b Mel, NaH, TF(D b‘
COOMe

Q{ Crapus a Q Cragma b /\ @
Br

CF3COZH,
Cragusa ¢ |PhOMe

NHe o Hz (35 ps) NO: o - ?
A (5% PdC, MeOH  F. H,S04/HNO; \A\%NH
b NH b\ NH v £

— \/& Cragus e = \/Q Cragusa d VA
NIS, AcOH
Cragusa f
PON
N3 N
NH; o 0._.0 NHz o H
B SN
PN ‘ F /§)< Meo  OMe
NH NH
7 /A osF, PdppiCl, 7~ A MeOH
| ANOKCaH ‘
Cragua g

Cragusa h

N
OV et =4
TN

0O
7\ , \\/ //\\< SN
/s/\N NWS N N OMe
O KA
H © \ Craguai H

Cragus a: B 500-MHWUTMIMTPOBYIO KPYIJIONOHHYIO KOJIOY, B KOTOPOH HAaXOIWIJINCh
metun 2-(6pommerin)-5-propdensoar (25 r, 101 mmons) u TT'® (300 mu), nmpu 0°C meaneHHO
nobasnsim  4-merokcudensunamud (34.7 1, 253 mmonb). [lonyueHHyr0 CcMech OCTaBISUIU
HarpeBaThbCsi 10 KOMHATHOH TEMITEPaTyphl B T€YEHUE HOYH. PEakIMOHHYI0 CMECh BBUTHBAIIN B 2-
JUTPOBYIO JENUTENBbHYI0 BOPOHKY ¢ sTmimaneraroM (300 mur) m HCI (11, BogHsIil pactBop, 200
mut). OpraHudeckuii CJIol MPOMBIBAJIN HACBIIIIEHHBIM PacTBOPOM XJjiopuzaa Hatpus (2 x 200 mi),
3areM cyummian Hag MgSOs, GuibTpoBay, yrapyuBain U OYHIIAIH METOAOM XpoMaTorpadpuu Ha
cumukarene (0-30% sTunanerar B rekcane), nojydast 6-¢grop-2-(4-MeToKCHOEH3MIT ) U30MHIOHH-
1-on. MC: (ES) m/z Bbraucneno mist CisHisFNO> [M+H]™272.1, naiineno 272.1.

Cramua b: B pactBop 6-¢rop-2-(4-meTokcubdensmn)uzounnoiun-1-ona (10 r, 36.9
mMoJb) B TI'® (50 mu) mobasmsim NaH (7.4 1, 184.5 mmons) npu 0°C. ITonyueHHyIO cMech
nepeMelnBaid B aTMocdepe azora B TeueHne 30 MuHyT. B peakiuoHHyr0 cMmech 100aBisLH
metunroann (31.4 r, 221.2 mmone) nipu 0°C, 3atem cmeck HarpeBanu rpu 70°C B TeUeHHE HOYH,

OCTaBJISLIIN OXJIAKAATHCS 1O KOMHATHOH TEMITEpaTyphl, TaCHiid BoJoH (40 MIT) U 3KCTparupoBaiu
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stunaneratoM (100 mur). OpraauyecKkuii CJIOH MPOMBIBAIN HACBIIIEHHBIM PACTBOPOM XJIOPUAA
Hatpust (100 mu) u cymmmu Han MgSQO4. PactBopuTens ynmapuBaiy, NoJdydast ChIPOH OCTATOK,
KOTOPBIA O4YHINAIH MeTonoM Xpomatorpaduu Ha cuimkarene (0-80% sTunaneraT B rekcaHe),
noiydass  6-¢rop-2-(4-merokcudensnn)-3,3-qumermnuzonsaonun-1-on.  MC: (ES) mz
sbiuncieno a1 CisHisFNO, [M+H]"300.1, naiineno 300.1.

Cragus c: PactBop 6-¢rop-2-(4-merokcudensnn)-3,3 -AMMeTHIN30MHA0INH-1-0Ha (5 T,
16.7 mmonp) B TOYK (25 M) u anmsone (5 mi) HarpeBanmu npu 100°C B TeueHHe HOYM.
Peakunonnyto cmech BbutMBaNM Ha Jjen (20 r), HEWTPaTU30BBIBATH HACHIIIEHHBIM BOJHBIM
pactBopom NaHCOs3 (50 M) u skcrparuposanu stmnaneratom (100 mur). Opranuueckuii cioun
NPOMBIBAJIM HACBHIIEHHBIM pacTBOpOM xJjopuaa Hatpus (100 mur) u 3arem cymmin Han MgSOy.
PacTBOpuTens ynmapuBanu npu MOHMKEHHOM [ABJICHUH, TOJNydYash ChIPOH OCTATOK, KOTOPBIH
OouHIIaIA MeToioM xpomarorpadun Ha cunukarene (0-100% s>Tunanerar B rekcase), mojaydas 6-
¢rop-3,3-numerunuzonrnonus-1-on. MC: (ES) m/z seruncneno s CioHioFNO [M+H]" 180.1,
HanaeHo 180.1.

Cragus d: B oxnaxpennyto 1o 0°C cycnensuro 6-gpTop-3,3-IuMeTUIN30UHAONNH- 1 -0Ha
(3.1 1, 17.3 mmonp) B koHIeHTpUpoBanHOH HaSO4 (12 mim) nobasnsnu azoTHyro kucnory (1.34
MJT) TIO KaruisiM, TIOAAEp:KUBasi TeMmreparypy peakunonHod cmecu Hmwke 5°C. Ilo oxoHUaHuU
no0aBleHMs, PEAKIMOHHYKD CMeCh OCTaBJSUIM MEIJIEHHO HarpeBaTbCs [0 KOMHATHOU
Temreparypsl B TedeHue HouH. JoOaBisim B cmech jen (20 1), ocamok OTGHIBTPOBBIBAIIM,
3areM npomeiBa MTBD (50 min) u stunaneratrom (50 mur), monydvast 6-prop-3,3-numMeTni-7-
HUTpOU3oMHAOMH-1-0H. MC: (ES) m/z Bbramcneno mis CioHoFN,Os3 [M+H]™ 225.1, Haiineno
225.1.

Cragus e: PactBop 6-¢rop-3,3-numerin-7-aurponzourgonun-1-osra (2.0 r, 8.93
mmone) u 10% Pd/C (50% Bnaxsocts, 0.89 1, 0.45 mmonb, 0.05 3xB.) B MeOH (50 wmn)
BCTpsiXxuBaMM B arMmocdepe Bomopoma (35 ¢yHT/kB.OrONM) 2 waca. Teepmelii  ocamok
OT(UIBTPOBBIBAIN Yepe3 LEHT, U (PUIbTpPAT yrapuBaid NMPU MOHWKEHHOM AABIICHHUH, ITOJTyYast
CBIPOM OCTaTOK, KOTOPBIM OYHWINAM MeTonoM xpomartorpadum Ha cunukarene (100%
STUNALETAT), Tmoyy4ast 7-aMHHO-O0-(Top-3,3-auMermnnzonHnonus-1-on. MC: (ES) m/z
Bbruncieno At CroHiiFN,O [M+H]" 195.1, naiineno 195.1.

Cragus f: B pactBop 7-ammunO-6-prop-3,3-mumernnn3onsaonus-1-ona (150 mr, 0.77
mMmonb) B AcOH (2 M) Ha BonmsHON OaHe KOMHATHOW Temmeparypel nodaBmsiin N-
noacykuuHUMHAL (244 mr, 1.08 MMonb) mopuusMu mpu KOMHATHOH Temneparype. [lonyueHHyro
CMeCh TepeMelInBaId Ha BoasiHOW Oane 30 mMuHyT, racmiu Bomoi (1 mi) U 3KcTparupoBantu
stunaneratoM (10 mut). Opranudeckuil CiIOH MPOMBIBAIA HACHIIIEHHBIM PACTBOPOM XJIOPHA

Hatpust (10 mim) m 3arem cyunm Hax MgSQO4. PactBOpuTens ynapuBaiu NnpH MOHWKEHHOM
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TABJIEHUH, TIONyYast ChIPOM OCTATOK, KOTOPBIH OYHMINAIA METOAOM Xpomartorpaduu Ha
cwmukarene (0-60%  sTuiamerar B rekcaHe), mojdydas — 7-aMuUHO-0-pTop-4-uon-3,3-
numeTuusounnonud-1-on. MC: (ES) m/z semuucneno mma CioHioFIN,O [M+H]™ 321.0,
HanaeHo 321.0.

Cragus g: B pactBop 7-amuHo-6-¢prop-4-uon-3,3-1uMeTHIn3onHaoauH-1-o1a (370 wr,
1.16 mmonb) B amokcane (12 mum) mobasmsiu CsF (705 wr, 4.64 mmons), 2,4,6-TpuMeTHII-
1,3,5,2,4,6-tpuokcarpudopunan (435 wmr, 3.47 wmmonb), u [1,1'-Ouc(nudpenundocduno)
deppoueH]|auxnop namnanuii(Il) (95 mr, 0.116 Mmosp). ITonyueHHy0 CMeCh MepeMeInuBaIi Ipu
80°C B TedeHHE HOUYM, 3aTE€M OCTABJSIM OXJIAXKOATBCS [0 KOMHATHOW TEMIEPaTypBhl.
Peakunonnyro cMech pasnesnsin Mexay Bogoi (20 mu) u strnaneratom (30 mur). Oprannueckuii
CJIOW TPOMBIBAJIM HACBHIIEHHBIM PAacTBOpPOM XJjiopunaa Hatpust (20 i), 3areM CyLIMIH Han
MgSOy, GunbTpoBad M yHapwBaJid, MOTy4Yasl CHIPOW OCTATOK, KOTOPBIA OYHINAIH METOJIOM
xpomarorpadpuu Ha cuimkarene (0-80% »sTunanerat B rekcaHe), mojyd4as 7-aMHHO-6-(TOp-
3,3,4-rpumMerrimzonnaonun-1-oa. MC: (ES) m/z sbumcneno mis CiiHisFN2O [M+H]™ 209.1,
HanaeHo 209.1.

Cragus h: Cmecp 7-amunHO-0-TOp-3,3,4-TpuMeTnnm3onHnonmuH-1-o1a (129 mr, 0.62
MMOJIb) U 3,4-TUMETOKCHIHMKIOOYyT-3-eH-1,2-nrona (176.3 wmr, 1.24 mmonb) B 0Oe3BONHOM
metaHoje (2.5 M) nmepememuBanu npu 60°C B TeueHne HouH u 3atem npu 80°C B TeueHue 5
4acoB. PeaklMOHHYI0 CMeCh yHapHBaJld, U OCTATOK OYHINAIM METOIOM Xpomarorpadpuu Ha
cuwmukareine (0-100% osTunanerar B rekcane), mnoay4as 3-((5-drop-1,1,7-Tpumernin-3-
OKCOM30HMHIOINH-4-1IT)aMHHO )-4-MeTOKCUIMKI00yT-3-eH-1,2-n1oH. MC: (ES) m/z Bermcneno
anst CieH1sFN,O4 [M+H]319.1, Haiineno 319.1.

Cranus i: bespognslii Mmeranon (2 min) nodasisuu B cmech 3-((5-¢prop-1,1,7-TrpumeTin-
3-OKCOM30MHIOINH-4-1JT)aMHHO )-4-MeTOKCUIUKIOOYT-3-eH-1,2-n1oHa (22 mr, 0.07 mmonb) u
(R)-1-(4,5-numerundypan-2-un)-2,2-numerninoOyras-1-amuaa (15 wmr, 0.077 wMmomb), u
PE3YNBTUPYIOLIYID CcMech nepememuBanu npu 60°C B TedeHue HOUU. PEakIMOHHYIO CMeECh
OCTaBJSIIM  OXJIAXKAATBCS 1O KOMHATHOHW TEMIEpaTypbl, pacTBOPSUIM B MHHUMAIbHOM
KOJINYECTBE AMXJIOPMETaHa U afcopOupoBanmu Ha cuiukarene. CMech OYHINAIA METOJOM
xpomarorpadpuu Ha cunukarene (40% sTunanerar B AUXJIOPMETaHE), MOJy4Yas yKa3aHHOE B
3aronoske coequHenue. 'H-SIMP (400 MT'u, CDsOD) § 7.21 (m, J = 12 I', 1 H), 6.04 (c, 1 H),
516 (n, /J=4.10Tu, 1 H), 2.47 (¢, 3 H), 2.19 (¢, 3 H), 1.92 (¢, 3 H), 1.60 (c, 6 H), 1.40 (B, J =
7.6 T'n, 2 H), 1.03 (c, 3 H), 0.97 (¢, 3 H), 091 (1, J=7.6 'y, 3 H). MC: (ES) m/z BbuuCIEHO
st Co7H3FN3O4 [M-H] 482 .2, Hatineno 482.2.
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IIpumep 12: Cunres (R)-3-((7-x10p-2-(3-meTna-1H-nupaszon-S-ni)-3-
OKCOMU30HUHAO0JUH-4-11)aMUuHO0)-4-((2,2-numeTna-1-(S-mernidypan-2-
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Cragus a: B pacteop merun 2-(6pommerunn)-3-xyop-6-aurpobensoara (500 mr, 1.62
MMOJTb) 1 3-meTui- | H-tupason-5-amuna (158 mr, 1.62 mmone) B 6e3BogHOM TeTparuapodypaHe
(3 M) mobasysimu TpudTHIamMuH (0.5 M1, 3.56 MMonb). Pe3yapTUpyromuii pacTBOp HarpeBaiiu
no 60°C B repMeTH4HO 3aKkpbITON 40-MHIIMIUTPOBON peaklUOHHOW Buane 1 wac. B xone
peakuuy BbINANAl TBEPABIH OCaoK. PEakIMOHHYIO CMeCh 3aTeéM OXJIAXAAdH A0 KOMHATHOM
TeMreparypsl U (QUIBTPOBANM. TBEpHbI OCAAOK TNPOMBIBAIHN IUXJIOPMETAHOM, MOJyYast
neneBoit mpoxykt. MC: (ES) m/z sermucneno s CoHoCIN;Os [M+H]™293.0, naiineno 293.0.

Cragus b: B nepememmBaemyro cmeck 4-xmop-2-(3-mermn-1H-nupazon-5-um)-7-
HUTPOU3OMHIONUH-1-0Ha (266 mr, 091 MMonb) B 3TaHOJE NpPH KOMHATHOW TemIeparype
nobasnsm nopowok xkenesa (203 mr, 3.60 mmonb), 3arem 4M HCl B nuokcane (0.91 mn, 3.64
MMOJIb). PeakunoHHyI0 CMech MmepeMeInBajii Py KOMHATHOW TeMIiepaType B TeueHune | Jaca,
3areM ynapuBanu gocyxa. OcTarok OT ymapuBaHuMs — pa3OaBisUIM  3TUJIALIETATOM,
HEWTPATN30BBIBAIM HACBIIIEHHBIM pPAacTBOPOM OukapOOHAaTa HATPUST W 3KCTPArUPOBAIU
stunaneratoM (2 x 5 m). O0bpenuHeHHbIe opranuueckue ciou cymwin (Na;SOs), hunbrpoBanu
U yrmapuBajiu B BakyyMme. IlonydeHHbIH CBIpOH MPOAYKT OYMINAIN METOIOM XpoMaTtorpaduu Ha
cwmukarene (0—100% »sTumanerar B rekcaHe), mosydas ueiesodl mpoaykr. MC: (ES) m/z
sbruncieno a1 CroHiiCIN,O [M+H]" 263.0, Haiineno 263.0.

Crangus c: B cycnensuro 7-amuno-4-xmop-2-(3-merni-1H-mupazon-5-un)uzonHnonus-1-
oHa (200 wmr, 0.76 MMoib) U 3,4-AMMETOKCHLMKIOOYT-3-eH-1,2-nroHa (130 mr, 0.91 mmons) B

meranone (1 mi) nodassmu 4 M HCI B nuokcane (0.19 mut, 0.76 Mmmonb). PeakiinoHHyo cMech
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HarpeBanu Ao 60°C u nepemelnnBajiu B TedeHHe | yaca. 3aTeM CMeCh OCTaBJISAIM OXJIAXKIaThCs
10 KOMHATHOW TeMIeparypel, (UIBTPOBAIM W TPOMBIBAIM METAHOJOM, IOJNydas LeJeBOH
nponykt. MC: (ES) m/z Beruucneno st C17Hi3CINgO4 [M+H]™373.0, naiineno 373.0.

Crangus d: B cycniensnro 3-((7-xn0p-2-(3-metun- 1H-nupazomn-5-ui)-3 -0KCON30MHIOIH-
4-n)aMuHO)-4-MeTOKCULIMKIIOO0YT-3-eH-1,2-11oHa (100 mr, 0.27 mmonp) B meraHoiae (1 m)
nobasnsmm (R)-2,2-qumerni-1-(5-merundypan-2-un)nponas-1-amun (45 mr, 0.27 Mmomnb) u
tpmwyTInamMuH (0.04 vy, 0.27 mmonb). [lonmyueHHYI0 CMeCh MepeMelIMBad NPH KOMHATHOM
TEMIIepaType B TEUCHHUE HOUYM U 3aTeM pa30aBIIsIN IUXJIOPMETaHOM. TBEepAbIi OCaIOK OTIAEIISIIH
¢bunbTpoBaHNeM, u GUIBTpAT ynapuBaiud nocyxa. OCTaTOK OYMINAIU METOAOM OOpaIieHHO-
dasnoit xpomarorpaduu, noaydas nenesoii npoaykt. 'H-SIMP (400 MI'y, IMCO-ds) & 12.33
(c, 1H), 10.00 (¢, 1 H), 9.13 (n, /J=10Tn, 1 H), 7.63 (n, /= 10T, 1 H), 7.46 (n, /= 10T, 1
H), 6.56 (¢, 1 H), 6.20 (n, J=32T1u, 1 H),6.04 (o, /J=32Tu, 1 H), 512 (n, /J=10T1, 1 H),
485 (c, 2H), 2.28 (¢, 3H), 2.25 (¢, 3H), 0.97 (c, 9 H). MC: (ES) m/z BbMucneHo mis
C26H26CINsO4 [M-H] 506.1, naiineno 506.1.

Hpumep 13: Cunres (R)-3-((7-xa0p-S-¢prop-1,1-1umeTHnI-3-0KCON3O0MHAOTUH-4-

WJI1)aMHuHO)-4-((2,2-numeTna-1-(S-MeTniadypan-2-uji)nponui)aMuHO )UHKJI00yT-3-eH-1,2-
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Cragus a: Cmech mMeTun 2-6pom-5-pTopdenzoara (5.00 r, 21.5 MMosb) 1 LMaHUA METU
(2.12 1, 23.6 mmonb) B AM®A HarpeBanu npu 90°C B TeueHue 1 mHs, 3aT€M OCTaBISLTU
OXJIAXKZIATBCSI 1O KOMHATHOW TeMmreparypel, pasOaBmsmu stunaneratom (300 mm) u
¢unbTpoBau. OUIBTPAT MPOMBIBAIN HACBIIIEHHBIM PAaCTBOPOM XJiopuza Hatpus (5x50 mur) u
3aTeM HachIeHHbIM BOIHBIM pacTBopoM NaHCOs (50 mur). OpraHuueckuil Cioi CyIIvid Haj
MgSO,, ¢unpTpoBanu W ymnapuBagud B BakyyMe. llodydeHHBIH MPOAYKT HCIOJB30BATH B
cnenyromme cranuu 6e3 nononautenbHol ounctku. MC: (ES) m/z Beruucneno ansa CoHsFNO2
[M+H]" 180.0, naiineno 180.0.

Cragus b: B nepememnBaemslii pacTBop MeTnia 2-nnaHo-5-¢propdensoara (3.85 1, 21.5
mmois) B terparuapodypane (30 mun) u Bone (3 mu) mpu 0°C noOaBisi TUAPOKCUA JIUTHS

moHoruzapar (1.11 r, 265 wmonb). PeaknmoHHYH0 CMeChb HarpeBajd a0 KOMHATHOH

TEMIEepPaTypbl U TePEeMEIINBAIN B TeUeHHe | Jaca. 3aTeM pacTBOPUTENb YHApUBAIH, H OCTATOK
oT ymapuBaHnus pazbdasinsiiu nodasnenueM Boabl (100 mur) u 2 M BogHoro pactsopa HCI (20 mun).
Teepablii ocanok oTAensan GUIBTPOBAHUEM U CYIIMJIA B BaKyyMe, IOJIy4yasl eJeBOH MPOAYKT.
MC: (ES) m/z Beraucneno anst CsH4FNO, [M+H]™ 166.0, naiineno 166.0.

Cragus ¢: B nepemernmBaeMelii pacTBop 2-umaHo-5-¢pTopdensoitnoit kucnorsl (1.70 T,
10.3 mmoip) B 6e3BonHOM TeTparunpodypane (105 mur) mpu -78°C nmo karsim gobasisuim 1.6 M
pacTBop MeTHIUIUTHS B 3dupe (25.74 M, 41.2 mmons). ITonydeHHy0 cMech iepeMeIIuBaIy pu
-78°C 1 4ac u 3aTeM MeIJIEHHO HarpeBaju A0 KOMHATHOH TeMIlepaTypbl, TaCHJIM HACBILIEHHBIM
BOJHBIM PaCTBOPOM XJIOPHIA aMMOHHUSI U SKCTpParupoBasu stuiauneraroM. OpraHuyecKuil cioi
OouHIIaIA MeToioM xpomarorpadun Ha cunukarene (0-100% s>Tunanerar B rekcase), mojaydas 6-
¢rop-3,3-numerunuzonrnonus-1-on. MC: (ES) m/z serumcneno s CioHioFNO [M+H]" 180.0,
HatiaeHo 180.0.

Cramnsa d: Peaknumonyro Buany, comepxkamyr O0-GpTop-3,3-IUMETHITH30UHIOINH-1-0H
(620 mr, 3.46 mmounb) B KoHIEeHTpUpoBaHHOH HySO4 (1 M), oxnaskmanu B neasiHoit Oane. Cmech
ynapusany, podasmsum no karmsim HaoSO4 (1 mim) ¢ 70%-s0it HNO3 (0.25 mi, 3.8 MMmone), u
peakunoHHYI0 cMech nepemenmBain npu 0°C B TedeHHe 2 4acoB, 3aT€M OCTOPOJKHO TaCHIIU
moIoM U pazbasisuin 1o obvema 10 Mt xononHOM Bogoi. Teepablii 0cagok OTGUIBTPOBLIBAIIH,
NPOMBIBAJIA BOZIOH M CYLIMIIM B BaKyyMe, rosry4ast 6-¢pTop-3,3-1uMeTHII-7-HUTPOU30NHIOIHNH- 1 -
on. MC: (ES) m/z Bbraucieno s CioHoFN2Os [M+H]™ 225.0, naiineno 225.0.

Cragus e: B pacteop 6-drop-3,3-gumerni-7-HuTpon3onHaonus-1-ona (0.56 r, 2.50
MMoJb) B 3TaHoie (10 mia) u Bome (1 M) mpu KOMHATHOW TeMmmeparype J00aBJIsiIN MOPOLIOK
xenesa (0.58 r, 10.38 mmonb) u xmopun ammonus (1.90 r, 34.6 mmonb). PeakunoHHy0 cMech
HarpeBanu A0 90°C u nepemelnnBajiu B TedeHHe | yaca. 3aTeM CMeCh OCTaBJISAIM OXJIAXKIAThCs

70 KOMHATHOH TeMIlepaTypsl, (pUIbTPOBAM 4Uepe3 LENUT W MPOMBIBATH MeTaHoyioM (20 mo).
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QunbTpaT ymapuBald JA0CYXa, OCTAaTOK OT YNapUBaHMUs pPa3OaBIsUIM STHIIALIETATOM, 3aTeM
NPOMBIBAJIA BOJIOHM M HACBIIIEHHBIM PacTBOPOM xyiopuzaa Hatpus. OObeqHEHHbIE OPraHuYeCKHe
cion cymwn (NaxSO4), ¢unpTpoBanm, ynapuBajd B BaKyyMe€ M OYHINAIA METOIOM
xpoMatorpaduu Ha cumukarene (0—100% »TunaneraT B reKCaHe) ¢ MOJyYEeHHEM 7-aMUHO-6-
¢rop-3,3-numerunuzonnnonud-1-ona. MC: (ES) m/z Bbraucneno mns CioHiiFN,O [M+H]"
195.0, Haitneno 195.0.

Cragus f: B pactBop 7-ammunO-6-prop-3,3-mumernnnzonsHaonus-1-ona (116 mr, 0.59
MMOJIb) B yKCycHOW kucinore (1 M) mpu KOMHATHOH Temmeparype modasisuin N-XJop
cykuuHumun (80 mr, 0.59 mmons). PeakimonHyto cmech HarpeBanu 10 45°C u nepemMemnBaiy B
TE€YEHUE HOYH, 3aT€M €ro OCTABJBLIM OXJIAKAATHCS 1O KOMHATHOH TeMIepaTyphl, paz0aBIisiin
STUJIALIETATOM, TPOMBIBAIM BOAOH MW  HACHILIEHHBIM pAacTBOPOM  XJIOPHZA  HATPHS.
Obvenunennsle opranndeckue ciaou cymmwim (NaxSO4), GUIBTPOBAIH U YIIapUBAIH B BaKyyMe.
[TonyueHHBIH CBIPOH TPONYKT OYMINAIA METOAOM Xpomarorpadum Ha cunukarene (0-30%
STUJIALIETAT B T€KCAHE) C MOJyUYEHUEM 7-aMUHO-4-XJ10p-0-PpTOp-3,3 -IUMETUIN30UHAOINH- 1 -OHa.
MC: (ES) m/z Beraucneno qusi CioHioCIFN2O [M+H]"229.0, Haiineno 229.0.

Cragus g: B cycnensuro 7-aMuHO-4-x510p-6-¢p1op-3,3-AuMeTHIN30uH0NNH-1-0Ha (73
mr, 0.32 mmonb) U 3,4-1uMeTOKCUIMKIO0yT-3-eH-1,2-mnona (54 mr, 0.38 Mmmonb) B Metanone (3
mut) goGasisuiu 4 M HCI B nuokcane (0.08 mit, 0.32 MMonb). PeakiimOHHYI0 CMeCh HarpeBajiu 10
60°C u nepemernrBany B TeueHue 1 yaca. 3aTeM cMeCh OCTaBIISAIN OXJIAKIATbCS 1O KOMHATHOMN
TeMIeparypsl U pa3OaBsuId TUXJIOPMETAaHOM (2 MJI) C TOJyYe€HHEM NPO3PavyHOro pacTBOpa.
DTOT pacTBOp ymapuBajdu B BakyyMe. lIoJmy4deHHBIH CBIPOH NPOAYKT OYHINAIA METOJOM
xpomarorpadpuu Ha cunmkarene (0—10% meTraHON B OUXJIOPMETaHE) C MOJyUYE€HHEM LEJIEBOTO
nponykra. MC: (ES) m/z sbraucieno s Ci1sHixCIFN,04 [M+H]"338.0, Haiineno 338.0.

Cragus h: B cycnensuro 3-((7-xmop-5-¢rop-1,1-numeTnn-3-0KkCON30MHAOINH-4 -
WT)aMHHO)-4-MeTOKCUIMKIO0yT-3-eH-1,2-ntnona (71 wmr, 0.21 mmonb) B MeraHoje (2 M)
nobasnsmn (R)-2,2-qumerni-1-(5-merundypan-2-un)nponas-1-amun (35 mr, 0.21 mMmonb) u
tpmwyTIiamMuH (0.03 My, 0.21 mmonb). [lonmyueHHYI0 CMeCh MepeMelIMBad NPH KOMHATHOM
TEMIepaType B TEYCHHE HOYM M 3aTeM pa30aBIsIN IUXJIOPMETAHOM. 3aTe€M CMECh OUYHINAJIH
MeronoM xpomarorpapun Ha cuwmkarene (0-10% wmeTaHOT B AMXJIOPMETAHE), MOJydast
yKa3aHHOe B 3arofoBke coenunenue. 'H-SAMP (400 MI'n, JIMCO-ds) § 9.61 (c, 1 H), 8.97 (c, 1
H), 840 (n, /J=10Tu, 1 H), 7.62 (n,/J=10T1, 1 H), 6.10 (o, /=26 Ty, 1 H), 595 (n, /J=2.6
I'u, 1 H), 492 (o, J =10 I'u, 1 H), 2.19 (¢, 3 H), 1.46 (c, 6 H), 0.87 (¢, 9 H). MC: (ES) m/z
BbiurciieHo s Co4HosCIFN3O4 [M-H] 472.0, naiineno 472.0.
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HIpumep 14: Cunres 3-[(7-xq0p-5-¢pTop-1,1-AuMeTHI-3-0KCO-HU3OMHAOTUH-4-
uin)amuHo|-4-[[(1R)-1-(4,5-aumeTna-2-pypu)-2,2-AuMeTUI-NIPONUI | AMHHO | HUKT00Yy T-3-

eH-1,2-muoHa

EtsN, MeOH

B cycmensuto  3-((7-xmop-5-¢rop-1,1-qumernit-3-0KCON30MHIOMUH-4-1IT)aMHUHO )-4-
MeTOKCHUINKIOOYT-3-eH-1,2-nuona (15 mr, 0.04 mmonb) B Meranone (2 miu) mobasmsum (K)-1-
(4,5-numerundypan-2-nn)-2,2-guMmerwponas-1-amud (11 mr, 0.05 MMOnb) U TPUITUIAMHH
(0.01 mi, 0.05 mmoznb). IlonyueHHYIO cMeCh MEpeMeIlnBajId MPH KOMHATHOW Temreparype B
TEYEHHE HOYM M yHapuBaid paocyxa. llodmydeHHBIH ChIpOH NPOAYKT OUYUINAIH METOOM
obparnenno-(hasHoii xpomaTtorpaduu, moydas 1enesoii npoaykt. 'H-SAMP (400 MT'u, JIMCO-
ds) 6 9.68 (¢, 1 H), 9.06 (¢, 1 H), 8.44 (n, /=101, 1 H), 770 (n, /=10T1, 1 H), 6.08 (c, 1 H),
494 (n,J=10Tn, 1 H), 2.17 (¢, 3 H), 1.87 (¢, 3 H), 1.54 (¢, 6 H), 0.94 (¢, 9 H). MC: (ES) m/z
BbiurciieHo st CosHy7CIFN3O4 [M-H] 486.0, Haiineno 486.0.

Hpumep 15: Cunre3 3-[[7-xs0p-3-0Kco-2-[2-(5-0kco-1H-TeTpazon-4-
W )3 TUN|u30uHA0IUH-4-1i1|amuHo|-4-[[(1R)-2,2-gaumeTnn-1-(S-meTna-2-

¢pypun)nponua]amuno|uuka00yT-3-eH-1,2-110Ha
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Cragus a: B cmecp mermn 2-(Opommernn)-3-xnop-6-autpobenszoara (10.0 r, 32.4
MMOJIb) M THUAPOXJOPUAHOH comu 3Tua 3-amuHomponanoara (5.5 r, 35.6 mmonp) B
tetparuapodypane (120 mu) mobasnsmm tpusTwiaamud (10 mu, 71.3 mmonb). PeakiimoHHyro
CMeCh IMepeMEeIINBaIN MPU KOMHATHOH TeMIeparype B TeUE€HHE HOYH. PEakIMOHHYI CMecCh
3aTeM paz0aBILTN 3TUJIALIETATOM, NMPOMBIBAJIM BOJOW W HACBIIIEHHBIM PAacTBOPOM XJIOPUAA
Hatpust. OObenuHeHHbIe opranndeckue ciaou cyurmin (Na;SOs), GunbTpoBaNy U ynmapusain B
BaKyyMe, TOJy4asl LeJeBOH MPOAYKT, KOTOPBIH HCHONB30BaTIH 0€3 JOMOJIHUTEIbHOW OYHCTKH.
MC: (ES) m/z Bbraucneno st CisHisCIN2Os [M+H] 313.0, Haiineno 313.0.

[0001] Ctanpma b: B pactBop ostEn  3-(4-xJ10p-7-HUTPO-1-OKCOM3OMHIOMUH-2-

wnnponanoara (10.1 r, 32.4 mmonp) B 3tanone (90 mu) u Boxe (10 M) mpuU KOMHATHOU
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Temneparype no0aBsuM Mopomok xkenesa (6.0 r, 97.2 mmonb) u xjnopun ammonus (9.0 r, 162
MMoJb). PeakimonHyto cmech HarpeBanu 1o 90°C u nepemermBanu B TeueHue 1 gaca. Cmech
OCTABJISLITN OXJIAKIATHCS 1O KOMHATHON TEMITEPaTyphl, (PHIBTPOBAIN Yepe3 LETUT U MPOMBIBAIN
meraHosoM (120 mut). @uubTpaT ymapuBalM AOCYXa, OCTATOK OT YMapwBaHUs pa3daBIsud
STUJIALIETATOM, NPOMBIBAIM BONOH M 3aT€M NPOMBIBAIN HACHIIIEHHBIM PAaCTBOPOM XJIOPUAA
Hatpust. OObenuHeHHbIe opranndeckue ciaou cyurmin (Na;SOs), GunbTpoBaNy U ynmapusain B
BaKyyMe, TOJydasl LeJeBOH MPOAYKT, KOTOPBIH HCHONB30BaTIH 0€3 JOTOJIHUTEIbHOW OYHCTKH.
MC: (ES) m/z Beraucneno qnst Ci3HisCIN>Os [M+H]™283.0, naiineno 283.0.

Cramnsa c¢: B pacteop stun 3-(7-amuHO-4-XJ10p- 1 -OKCOM30MHIOINH-2-HJT)TPOTIAHOATA
(6.60 1, 23.2 mmodb) B TeTparunpodypane(40 Mir) mpu KOMHATHOH TeMIiepaType 100aBIsUTN AH-
Tper-Oytun nukapbonar (12.67 r, 58.0 mmonb) u 4-gu(merrnamuso)mupuaud (142 mr, 1.16
MMoJb). Peakimonnyro cMmech HarpeBanu 10 100°C u mepeMemnBaiyu B TeUEHHE HOYH. 3aTeM
CMECh OCTaBJSUTM OXJIAXKIOATbCS 1O KOMHATHOM TeMIeparypbl, pa30aBisuld HACHIIIEHHBIM
BogHBIM pactBopoM NaHCO; (100 mu) u mepememnBanu B TedeHue 20 MuH. PeakimioHHYyIO
CMeCh 3areM pa30aBsUIM ATHJIALIETATOM, MPOMBIBAIM BOAOH, 3aT€M HACBILICHHBIM BOJHBIM
pactBopoMm xyopuna Hatpusa. OObenamHeHHble opraHudeckue cionm cymmw  (NaxSOy),
¢bunbTpoBANM M ynapuBaiM B BakyyMe. llomy4deHHBIH CBIpOH MPOAYKT OYMINAIH METOAOM
xpomarorpadpuu Ha cumkarene (0—40% s>Tunanerar B rekcane) ¢ noiaydeHuem npoaykra. MC:
(ES) m/z Bbrauciaeno mis Co3Hz CIN,O7 [M+Na]™505.0, naiineno 505.0.

Cramusa d: B pactBop stun 3-[7-[6uc(tper-OyTokcukapOoHm)aMuHo [-4-xJ10p- 1 -0KCco-
uzonHaoMuH-2-ujn|npomnanoara (7.43 r, 15.4 mmons) B Terparunpodypane (40 mi), metarone (4
MJ1) ¥ Boze (4 Mu) Ipy KOMHATHOH TeMnepaType n1o0aBisuid TUAPOKCH JuTust MoHoruapat (1.9
r, 46.2 MMOJIb). PEakIIMOHHYIO CMeCh MepPEeMEINBAIN B TEUSHHE HOYH, 3aTE€M YIIapUBaJIH JOCYyXa
U OCTaToK OT ymapuBanusi nogkuciasuiu |M pacreopom HCl no pH = 4. [lony4yenHyo cmech
3aTeM HKCTPArHpOBaU STHIALIETATOM, POMBIBAJIM BOON M HACBIIIEHHBIM PACTBOPOM XJIOPUAA
Hatpust. OObenuHeHHbIe opranndeckue ciaou cyurmin (Na;SOs), GunbTpoBaNy U ynmapusain B
BaKyyMe, TOJy4dasl LeJeBOH MPOAYKT, KOTOPBIH HCHONB30BaIH 0€3 JOTOJIHUTEIbHOW OYHCTKH.
MC: (ES) m/z Bbraucneno st Co1Hy7CIN2O7 [M+H]" 455.0, Hadineno 455.0.

Cramna e: B cycnensuto 3-[7-[6uc(tper-OyTokcukapOoHm)aMuHo [-4-xy10p- 1 -0Kco-
W30MHIOJMH-2- I |IPOIIAHOBOM KUCIIOTHI (4.66 1, 10.2 MMounb) B nuxnopmerane (40 mn) mpu 0°C
no karisiMm pobaensmu okcammurxiopun (1.3 mut, 15.4 mmons). Ilo okoHwanuu noOaBieHus,
nobasnsim e karum JIM®@A. Peakumonnyro cmech nepememnBanu npu 0°C B Teuenue 10
MHH, 3aT€M OCTaBJIsLIM HArPEBAaTbCs 1O KOMHATHOHN Temneparypel Ha 3 4aca. Pesynprupyromuii
pactBOp ynapuBaiu nocyxa. OCTatok OT ymapuBaHUsI pacTBOPSUIN B auxjiopMmerane (40 mut) u

yOapuBak JOCyXa elle pa3 sl yaalleHus U30bITKa Okcamuixjopuaa. IlomyueHHbIH ChIpoOit
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NPOIYKT UCTIOJB30BAH B CIEAYOIEel cTanun 6e3 JOMOIHUTEIbHON OYHCTKY.

Cragus f: AsupmorpumerwicuinaH A00aBisUIM B OOWH TPUEM B OINMCAHHBIA BbIIIE
XJIOPAaHTUAPUA KUCIOTHI IPU KOMHATHOH TeMnepaType B atMocdepe azora. [lonydeHHy0 CMeCh
Harpesanu npu 100°C B TedeHue 2 YacOB U OCTAaBJSUIM OXJIAXIATbCA [0 KOMHAaTHOM
temneparypbl. [lonmyueHHY0 cMech 3aTeM yIapuBalM JaOCyXa Uil yAajJeHus H30bITKa
azunoTpuMernicuiana. IloaydeHHbli ChIpol TPOAYKT pa30aBIsuId 3THIIALIETATOM U ITOAKHUCIISUIN
no pH = 3 1M BomubiM pactBopoM HCl. Opranudeckwii cjioil TpOMBIBaIA BOAOH, 3aTeM
HACBIIEHHBIM BOJAHBIM pacTBOpoM xyopuaa Harpus. OObenvHEHHbIE OpPraHUYeCKHe CJIOU
cymmian (Na;SOs), unbTpoBasn M ynapuBanu B Bakyyme. lloJy4eHHBIH CBIPOH MPOAYKT
ounmanu MeroxoM xpomarorpapum Ha cmiaukarenae (0-100% sTunmamerat B TeKcaHe) C
nonyuenuem npoaykra. MC: (ES) m/z seruamcneno mist Co1Hz7CIN6Os [M+Na]™ 517.0, Halineno
517.0.

Cramus g: B pactBop tpeT-OyTun N-tper-OyTokcukapOonmn-N-[7-xmop-3-okco-2-[2-(5-
okco-1H-rerpazon-4-un)atun|uzounnonus-4-un|kapdbamara (135 wmr, 027 wmmomp) B
muxiopmerane (1 wmi) nobasmsinm TpudTopykcycHyro kuciory (0.25 mi) mpu KOMHaTHOM
Temnepatype. PeakilmOHHYI0 CMeCh MepeMeIMBaIn NPYU KOMHATHON TeMIeparype B TeueHue |
yaca, 3aTeM HEeWTpaJMU30BbIBAIM HACbIlEHHbIM BOAHbIM pacTBopoM NaHCOj;. IlonyudeHHyro
CMECh JKCTPAarupOBAIM AUXJIOPMETAHOM, 3aT€M OpPraHUYEeCKHI CJIONM NPOMBIBAIM BOIOW U
HACBIIEHHBIM PacTBOPOM xJjopuna HaTpusi. OObeOUHEHHBIE OPraHUYECKHE CJIOH CYLIFIN
(NazS04), punpTpoBasu M ynapuBaid B Bakyyme. [loJydeHHbIH CBIPOH MPONYKT OYHINAIN
meronoM xpomatorpadun Ha cuimkareie (0—100% sTunaumerar B rekcaHe) ¢ MOJYYEHHEM
nponykra. MC: (ES) m/z Beramcneno mst C11H1iCINgO, [M+H]™295.0, naiineno 295.0.

Cramna h: B cycnensuro 7-amunHO-4-x510p-2-(2-(5-0KC0-4,5-nuruapo-1H-terpazon-1-
WI)3TUI)U30MHAOMUH-1-0Ha (60 Mr, 0.21 mmonb) u 3,4-mumMeToKcUIMKIOOyT-3-eH-1,2-n1oHa
(44 wr, 0.31 mmonb) B Metanode (1 min) nobasnsiim 4 M HCI B auokcane (0.05 mi1, 0.21 Mmodb).
Pesynbrupyromuii npo3padHsiii pactBop HarpeBanu no 60°C u mepememinBaiu B TeueHHe |
4aca, 3a 3TO BpeMs BBINAAAN OCAAOK. PEaKIMOHHYI0 CMECh OCTaBISUIM OXJIAKIATHCA [0
KOMHATHON TEMITEPaTypbl, TBEPIABIA OCATOK OT(HHUIBTPOBLIBAIN U MPOMBIBAJIN STHJIALETATOM (2
i) ¢ nonyuenuem npoxykra. MC: (ES) m/z sermcneno mis CisHisCINgOs [M-H]™ 403.0,
HanaeHo 403.0.

Cragus i: B cycnensuro 3-((7-xmop-3-okco-2-(2-(5-okco-4,5-nmuruapo-1H-rerpason-1-
WUT)3THI ) U30MHIOIUH-4-1JT)aMUHO )-4-MEeTOKCHLINKIIOO0Y T-3-eH- | ,2-11oHa (40 mr, 0.10 Mmorb) B
meranone (2 min) nobasnsmn (R)-2,2-numerni-1-(5-merundypan-2-un)nponas-1-amuna (20 wmr,
0.12 MMoOmp) W OHAHY KalUl0 TpUATHIAMHHA. [lomyueHHYI0 CMech MNepeMeIlnBajn MpU

KOMHATHOH TeMIlepaType B TEUYEHHME HOYHU, 3aTeM ynapusaiu nocyxa. IlomydeHHBIN cbIpoi
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NPOIYKT OYMIIAIN METONOM xpomarorpadum Ha cuimukarene (0—100% sTunmanerat B rekcaHe),
nony4as nenesoit mpoaykt. 'H-SIMP (400 MI'u, IMCO-ds) & 9.84 (c, 1 H), 9.11 (n, J = 10 I'n,
1H), 758 (n, J=8Tn, 1 H), 742 (n, /J=8Tu, 1 H), 6.18 (n, /=26 T, 1 H), 6.03 (n, J=2.6
I'm, 1 H),5.10 (g, /J=10.4T1, 1 H), 454 (c,2H), 422 (1,/=56,5611,2H),3.85(1, /=56,
5.6 T, 2 H), 2.27 (¢, 3 H), 0.95 (¢, 9 H). MC: (ES) m/z Berancneno anst CasHasCIN,Os [M-H]
538.0, naiineno 538.0.

IIpumep 16: Cunres  (R)-3-((7-xnop-2-(2-(4-meTna-S-oxco-4,5-nuruapo-1H-
TeTpa3o.-1-ui)3THia)-3-0KCOU30MHA0JIUH-4-1J1)aMiHO0)-4-((2,2-qaumeTna-1-(S-meTundypan-

2-UJ1)IPONUIT)AMHUHO)HKJI00yT-3-eH-1,2-11H0Ha
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Craaus a: B pactBop tpeT-OyTtun N-tper-OyTokcukapOonmn-N-[7-xmop-3-okco-2-[2-(5-
okco-1H-rerpazon-4-un)atun|m3ounnonus-4-unal (100 mr, 0.20 mmons) B IM®PA (1 ™)
nobasnsiim kapOoHat kamust (70 mr, 0.51 MMoNb) M MOAMETaH MPHU KOMHATHOW TeMIepaType.
PeakiMOHHYIO CMeCh NepeMeInBaIl IPU KOMHATHOW TEMIEpaType B T€YEHUE 2 4acCOB, 3aTE€M
raciiid BOAOH. BhImaBuinii oacaok OT(UIBTPOBBIBAIY, 3aTEM IMPOMBIBAIH BOJAOH M T'€KCAHOM.
CoOpaHHbIif 0cafoK CyIIiIn B Bakyyme ¢ nonydeHueM npoaykra. MC: (ES) m/z BbraucneHo ans
C2H2CINgOs [M+H]" 509.0, Haiineno 509.0.

Cragus b: B pacteop Tper-Oytun N-tper-OyrokcukapOonun-N-[7-xiop-2-[2-(4-meTu-
5-okco-Tetpaso-1-wmn)stun|-3-okco-u3onHnonuH-4-wi|kapbamara (80 wmr, 0.16 mMmonp) B
muxiopmerane (1 wmi) nobasmsinm TpudTopykcycHyro kuciory (0.25 mi) mpu KOMHaTHOM

Temnepatype. PeakilmOHHYI0 CMeCh MepeMeIMBaIn NPU KOMHATHON TeMIeparype B TeueHue |
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yaca, 3aTeM HEeWTpaJMU30BbIBAIM HACbIIEHHbIM BOAHbIM pacTBopoM NaHCOj;. IlonyudeHHyro
CMECh JKCTPAarupOBAIM AUXJIOPMETAHOM, OPraHUYECKHN CJIOM NPOMBIBAIM BOAOH U 3aTEM
HACBIIEHHBIM BOJAHBIM pacTBOpoM xyopuaa Harpus. OObenvHEHHbIE OpPraHUYeCKHe CJIOU
cymmian (Na;SQs), unbTpoBann M ynapuBaiu B Bakyyme. llody4eHHBIH CBIPOH NPOAYKT
ounmanu MeroxoM xpomarorpapum Ha cmiaukarenae (0-100% sTunmamerat B TeKcaHe) C
nonyuenuem npoaykra. MC: (ES) m/z Bbraucneno ans CioHizCINsO2 [M+H]™ 309.0, naiineno
309.0.

Cramna c¢: B cycnensuro 7-amuHO-4-x510p-2-(2-(4-MeTnin-5-okco-4,5-murunpo-1H-
TeTpason-1-mn)atun)uzonHnoaus-1-o1a (31 mr, 0.10 mmonb) U 3,4-TUMETOKCHLIMKIOOYT-3-€H-
1,2-gnona (21 mr, 0.15 mmonb) B Metanose (1 mi) nobasnsmn 4M HCI B nuokcane (0.025 m,
0.10 mmonb). Pesynprupyromuii npo3pavyHbliii pactBop HarpeBasu 10 60°C u mepemeinnBaiu B
TedeHne | yaca. PeakLIMOHHYIO CMECh OCTaBJISUIM OXJIAKOATbCsl O KOMHATHOW TeMIepaTypel,
TBEPIBIA OCAOK OT(PHIBTPOBBIBAIM U 3aTE€M IMPOMBIBAIN 3THUJIALIETATOM (2 MII) C MOJyUYE€HUEM
npoaykra. MC: (ES) m/z serancneno mist C17H15CINgOs [M-H] 417.0, Hatineno 417.0.

Cragus d: B cycnemsuro 3-((7-xmnop-2-(2-(4-metun-5-okco-4,5-nuruapo-1H-retpazon-
1-mm)3THT)- 3 -OKCON30MHIOMNH-4-1IT)aMHUHO )-4-MeTOKCHLIUKIIO0YyT-3-eH-1,2-11oHa (32 mr, 0.076
MMOJIb) B MeTaHouie (2 mut) nobasinsum (R)-2,2-numerin-1-(5-metundypas-2-mn)nponas- 1 -aMux
(15 mr, 0.09 MMoOINb) U OIHY Karumo TpusTWIaMuHA. [loaydeHHYI0 CMeCh MepeMeInBaii Mpu
KOMHATHOH TeMIlepaType B TEUEHUE HOYM U ynapusainu aocyxa. IlomydeHHBIN CBIpOH NPOAYKT
OUHIIAIA MeToAoM XxpoMatorpaduu Ha cunukarene (0—100% sTunaneratr B rekcane), moyuydast
uenesoii mpoaykT. 'H-SIMP (400 MI'y, JIMCO-ds) & 9.85 (c, 1H), 9.10 (n, J = 10 I', 1 H), 7.59
(n,/=88T1, 1H),7.44 (n,/=88Tu, 1 H), 6.18 (n, /J=28T1, 1 H), 6.03 (n, /=281, 1 H),
510 (g, /=104Tu, 1 H), 454 (c,2H),422(1,J=5.6,56T1,2H),3.86(1,/=5.6,56IT,2
H), 2.27 (c, 3 H), 0.95 (¢, 9 H). MC: (ES) m/z Bbruucneno mist Cr6HasCIN7Os [M-H] 552.0,
HanaeHo 552.0.

Hpumep 17: Cunrtes 2-[4-xuop-7-[[2-[[(1R)-1-(5-x0p-2-pypu)-2,2-aumeTHI-
nponuJi| amMuHO|-3,4-1u0KCO-IUKI00yTeH-1-11|aMiHO0]-1-0KCO-U30UHA0JIHH-2- W ]-6-

MeTOKCH-IMPUANH-3-KaAPOOHOBOI KHCJIOTHI
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Cragus a: B peakunoHHyIO0 BUally, COIEPXKAIIYI0 7-aMUHO-4-XJIOP-M30MHAOIUH-1-0H
(365 wmr, 2.0 mmozb) B nuokcane (2.0 mut), moOaBsTH METHI 2-XJIOP-6-MEeTOKCHHUKOTHHAT (603
mr, 3.0 mmoub), kapOoHnat ne3us (1.3 r, 4.0 mmorns), nogun meau (152 mr, 80 mmone) u (15,25)-
N1,N2-mumerunuuknorekca-1,2-nuamus (227 mr, 1.6 mmons). [TonyueHHy0 cMech ponyBasiu
azotoM, 3arem Harpesanu 10 110°C. PeaxkuuonHyro cmech nepememmuBanu npu 110°C u
MOHHUTOPIIN TpoTekanue peakunu MmeronoM LC-MS. Tlocne 3aBepiueHns, peakIHOHHYIO CMECh
OCTABJSIIN OXJIAKIOATHCSA, 3aTeM (HIBTPOBAIM Hepe3 LETUT U MPOMBIBAIM STHIIALETATOM.
[TonyueHHBIN CBIPOH MPOAYKT OUMINATH MeToaoM xpomarorpadum Ha cuimkarene (0-50%
STUJIALIETAT/TeKCaH), MOJy4ast LeJIeBOH MPOAYKT.

Cragus b: B pactBop merun 2-(7-aMuH0-4-XJ10p- 1 -OKCO-U30MHAONNH-2-1IT)-6-METOKCH-
nupuauH-3-kapookcuiara (440 mr, 1.27 mmonb) B Terparuapodypane (5.0 mu), meranone (0.5

mit) 1 Boze (0.5 mu) noGasnsimu runpokcun nutus (533 mr, 12.7 mmons). [lonxydennyro cmech
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nepeMerInBaIi MPU KOMHATHOH TeMnepatype. ITocne 3aBepiuenns peakiuuu, CMeChb MOAKHCISUIIN
no pH 5-7 11. Bogasim pactBopoM HCl u skcrparupoBanu stunaneraroM. OpraHndeckuii ciion
NPOMBIBAJIM HACBHIIEHHBIM pacTBOpOM xJiopuna Hatpus, cymuin (Na;SOs), ¢umbrpoBanu u
yIapuBaJii B BAKYyMe, NOJydast LeJIEeBOH MPOAYKT.

Cragus c¢: Cmecp 2-(7-aMHHO-4-XJ0p-1-OKCO-U30UHAOINH-2-11)-6-METOKCH-TTUPUINH-
3-xapOonoBoii kucnotsl (334 mr, 1.00 MMonb) U 3,4-muMeTOKCHIINKIO0YT-3-eH-1,2-nnona (156
mr, 1.10 mmounb) B Oe3BomHOM MetaHoie (5 M) nepememBanu npu 60°C B TedueHue 3 4acos.
Peakunonnyro cMmech 3ateM (PUIBTPOBAIH, OCAJOK MPOMBIBAIN STHIAETATOM, 3aTE€M CYLIMIIH,
MoJTy4as LieJICBON MPOAYKT.

Cragus d: Et;N (0.08 mu, 0.6 Mmons) nodasisiiu B cMech 2-[4-xmop-7-[(2-meTokcu-3,4-
TUOKCO-IIUKJI00yTeH- 1 -11)aMUHO | - | -OKCO-M30MHIOMUH-2 -1 |-0-METOKCU-TTUPUAUH-3 -
kapOoHoBoO# KUCHOTHI (97 mr, 0.22 Mmmonb) u (1R)-1-(5-xmop-2-pypun)-2,2-gumetnn-nponas-1-
amuHa (45 mr, 0.24 mmonb) B MeOH (3.0 mu). Peakunonnyto cmeck nepemMernnanu rnpu 60°C B
TeyeHue 4 wyacos, 3areM ynapuBasd. OCTaToOK OUHWINAIH METOAOM OOpalieHHO-(pa3HOM
xpomarorpapun (MeCN:H2O ¢ 0.1% TPVYK B kauecTBe 37r0€HTa), MOTy4asi LEJIEeBOH MPOIYKT.
"H-AAMP (400 MI'u, Metanon-ds) 6 8.20 (n,J = 8.5 T, 1H), 7.94 (n, /= 8.9 ', 1H), 7.62 (1, J
=838, 1H), 6.81 (g, /= 8.6 I'y, 1H), 6.39 (¢, 1H), 6.25 (n, /=3.5 Ty, 1H), 5.28 (c, 1H), 5.17 (c,
2H), 4.02 (c, 3H), 1.06 (¢, 9H). MC: (ES) m/z Bbuucieno mist CosHyzsCloN4O7 [M-H] 597.1,
Hanaeno 597.1.

Hpumep 18: Cunrtes 2-[4-xa0p-7-[[2-[[(1R)-1-(4,5-qaumeTni-2-pypu)-2,2-aumMeTni-
nponujlamuno]-3,4-a1uokco-nukao0yreH-1-uajamuno|-1-okco-u30uHA0AMH-2-11]-6-

MeTOKCH-IMPUANH-3-KaAPOOHOBOI KHCJIOTHI
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EtsN (0.08 mn, 0.6 mmonb) nobaensiin B cmech 2-[4-xyop-7-[(2-MeTokcH-3,4-THOKCO-
UKJI00yTeH- | -11)aMUHO |- 1 -OKCO-U30MHIONINH-2 - 1)1 | -6-METOKCU-TTMPUANH-3 -KapOOHOBOH
kuciotsl (90 mr, 0.15 mmone) u (1R)-1-(4,5-numernn-2-¢pypuin)-2,2-nuMeTHI-NponaH- 1 -aMuHa
ruapoxiopuna (45 mr, 0.23 mmons) B MeOH (3.0 mur). PeakimoHHyr0 cMech nepeMeLInBaiu
npu 60°C B Teuenune 4 4acoB, 3aTeM ynapuBaiu. OCTaTOK OYHINATIH METOIOM OOpaIieHHO-
¢aznoii xpomarorpapun (MeCN:H20 ¢ 0.1% TO®VYK B xauecTBe 3Jr0€HTA), NOJNTy4Yasl LEIEBOH

nponykt. 'H-SIMP (400 MI'u, Metanon-ds) & 8.19 (n, J = 8.5 T, 1H), 7.92 (n, J = 9.1 'y, 1H),
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7.61 (n,/=88Tn, 1H), 6.80 (n, /= 8.6 I'y, 1H), 6.06 (c, 1H), 5.24 — 5.09 (M, 3H), 4.02 (c, 3H),
2.18 (c, 3H), 1.91 (c, 3H), 1.04 (c, 9H). MC: (ES) m/z Beraucneno mist C3oHasCIN4O7 [M-H]
591.2, naiigeno 591.1.
IIpumep 19: Cunres 3-[[(1R)-1-(4,5-aumeTnA-2-pypui)-2,2-1UMeTHI-

nponuj]amunol-4-[(S-¢pTop-3-0kco-u30UHA0TUH-4-UIT)AMHUHO | N K100y T-3-eH-1,2-1HO0HA

HCIsH N

o o) 0/ Foj fo
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N jO/ N N"N=

H EtsN N N
H 0 MeOH H (@]

EtsN (0.08 mn, 0.6 mmonb) nobaBmsin B cMech 3-[(5-pTop-3-0KCO-U30MHIOMUH-4-

WT)aMHHO |-4-MeTOKCH-IIUKII00YyT-3-eH-1,2-muona (81 mr, 0.30 mmons) u (1K)-2,2-gumerun-1-
(5-metun-2-pypun)dyran-1-amuna ruppoxsnopuna (72 mr, 0.33 mmons) B MeOH (3.0 mm).
Peaknonnyto cmech nepemewmnBanu npu 60°C B TeueHue 4 vacoB. PeakiuoHHyro cMech
yOapuBaIl U 3aTeM OUMINAIH MeToaoM oOpaineHHO-(asHol xpomartorpaduu (MeCN:H,O ¢
0.1% T@®VYK B KkauecTBe 3J10€HTa), Moy4as uenesoii npoaykt. 'H-SIMP (400 MI'u, IMCO-ds)
59.64 (c, 1H), 872 (¢, 1H), 839 (n, /=102 Ty, 1H), 747 (an, J=11.2, 8.2 I'u, 1H), 7.33 (nn, J
=8.3,3.8 I, 1H), 6.07 (¢, 1H), 497 (n, J =102 I'n, 1H), 4.32 (c, 2H), 2.18 (¢, 3H), 1.87 (c,
3H), 0.95 (c, 9H).

Hpumep 20: Cunres  3-[(7'-xnop-5'-¢pTop-3'-okco-cnupo[unukaonentan-1,1'-
u30uHA0MH|-4"-na)amuno |-4-[[(1 R)-2,2-numeTna-1-(S-meTn-2-

¢pypun)nponua]amuno|uuka00yT-3-eH-1,2-110Ha
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Cragus a: Cwmecp wmetun 2-Opom-5-pTopbensoara (2.5 r, 10.8 wmmonp), 2-
ukJonentenwn-4, 4, 5, S-rerpamerun-1, 3, 2-nuokcaboponana (2.3 r, 11.9 mmons) u K,COs
(3.7 r, 27.0 mmonb) B 1,2-mumerokcustane (27 mi) u H2O (3.0 mi) nponysanu asotom 2
muHyThl. 3arem nodasisuin Pd(PPhs)s (0.62 r, 0.54 mMMmonb) mpu KOMHATHOW TeMmrepaType.
[Monydennyro cmech HarpeBanmu 10 95°C B Teuenue 14 yacoB. [Io OkOHYAHMM peakLUU CMeCh
OCTaBJSIM OXJIAKAATHCS 10 KOMHATHOM TeMIeparypbl. PeakInoHHYy cMmech pazOaBisuiu
nobasnerrem EtOAc (100 mut), opraHMYeCKHid CJION MPOMBIBAIM BOJOH, HACHIIIIEHHBIM BOAHBIM
pacTBOpoM xJjopupa Harpus, 3areM cymuian Han NaxSO4 dQunpTpoBamm u  ynapusaim.

[TonyueHHBIN CBIPOH MPOAYKT OYMIIATH MeToaoM xpomarorpadum Ha cuimkarene (0-20%
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STUJIALIETAT B FEKCAaHE), MOTy4asi METUJ 2-LUKIIONIEHTeHUI-5-QTopOeH3oar.

Cragus b: B pactBop mernn 2-nukioneHteHmn-S-gpropdensoara (2.2 r, 10.0 mmons) B
MeOH (25 mn) noGasiasuim PtO, (448 wmr, 2.0 mmonb). CMech BCTpsixuBaiu B arMmocdepe
Bonopona (40 ¢ynr/kB.aroiiM) 3 daca. [loaydeHHYIO cMech (QUIBTPOBAIM Yepe3 LEIUT U
npoMbiBa  MeTaHonoM (40 win), (uUIBTPaT ynapuBaiM TPU TOHIKEHHOM JIaBIICHHH.
[TonydeHHBbIN CBIPOH TPOAYKT HCHONB30BAIN B ClEAYIOIeH craauu 0e3 JOMOITHUTETbHON
OYHUCTKH.

Cragus c: B nepemernnBaeMblil pacTBOp METHJ 2-IUKJIONEHTHI-S-pTopben3oara (2.0 T,
14.9 mmonp) B TT'®/H20 (20:6 mur) npu koMHaTHOH Temnepatype nodasisuiu LiIOH«2H,0 (1.89
r, 61.0 mmonp). PeaknMoOHHYIO cMech TiepeMemuBain B TedeHue 16 yacos. [lo oxoHUaHUU
peakuuy, pPeakLUHMOHHYK cMech racwiu 2H. BoxHbIM pactBopoM HCl (4 mi) mo pH= 7.
[TonydeHHbIN BOAHBIA PACTBOP SKCTPArHPOBANM STUjaneratoM (2 x 75 M), oObenUHEHHBIS
OpPTaHUYECKHE CJIOW MPOMBIBAIM HACBHIIEHHBIM PAacTBOPOM XJIOPHUAA HATPUS, CYLIMIIA Han
Na>SOq4, punsrpoBanu u ynapusajiu. [TonydeHHBIH CBIPON MPOAYKT HCIIONIB30BANN B CIEAYIOIIEH
craguu 6e3 nononautenbHol ounctkn. MC: (ES) m/z Berucaeno ans C1oHisFO, [M+H]209.1,
HanaeHo 209.1.

Cragus d: B nmepememmBaemblii pacTBOp 2-LUKJIONEHTHI-5-PTOPOSH30HHON KHUCIOTHI
(3.0 r, 14.4 mmonp) B auxiopmerane (30 mu) mpu 0°C nobasmsum [IM®PA (2 karm). 3arem
nobaBnmsiM 1Mo KarusiM - okcammxjopun (2.27 1, 18.0 mMmonp) B TedeHHe S5 MHUHYT, U
PEaKLMOHHYI0 CMECh MepeMeIINBAIN NP KOMHATHOU Temmnepatype 16 dacos. 110 okoHuanuu
peakuuy, pacTBOPUTENb YNAJSUIM TPU TOHM)KEHHOM [aBJIEHWH, W OCTaTOK OT YIapHBaHUS
CYUIWJIA B BaKyyMe 2 Yaca, mojiydas 2-1UKJIOMeHTHI-5-PTOpOSH3OUIX IOPH .

[TonyueHHBIH Kak OMHCAHO BbIME 2-UUKIONEHTHI-S-propbersomnxmopun (3.0 v, 13.2
mmons) B 5 wmin EtOAc nobaBnssim B XOmomHbIH  pacTBOp O-METHITHAPOKCHIAMUHA
ruapoxiopuna (1.32 r, 15.8 mmone) u K2COs (3.6 1, 26.4 mmons) B EtOAc u HyO (32:10 mu)
npu 0°C. PeakIIMOHHYIO CMeCh 3aTeM IepeMellnBail NPpU KOMHATHON TeMmIepaType B TeueHue
14 4gacoB. Ilo OKOHYaHMM peEAKLMH, CMECh HKCTPArHpoBamu HTHianeratoM (2x50 wo),
OOBETMHEHHbIE OPraHUYECKHE CJIOM IMPOMBIBAJHM HACHIIIEHHBIM PAcTBOPOM XJIOPWAA HATPHS,
cymman Han NaxSOs, ¢unsrpoBanmm u ynapuBanu B BakyyMe. [lomyudeHHBIH CHIPOH MPOAYKT
OUHIIAIHA MeTOIOM xpomarorpadun Ha cunukarene (10-40% sTunanerar B rekcase), mojaydas 2-
ukJoneHTwI-S-prop-N-merokcubensamun. MC: (ES) m/z Beraucneno miast CisHigFNO, [M +
H]" 238.2, naiineno 238.1.

Cragus e: B cmech 2-nmkinoneHTHi-5-grop-N-merokcubensamuaa (2.0 , 8.4 Mmonp) u
mCPBA (2.16 r, 12.6 Mmmonb) B rekcadroprnponanone (3.5 mn) nobasnsian 2-uondbudenmn (468

mr, 1.68 MMONbB) mpu KOMHATHOH TemmepaType. PeakIMOHHYIO CMeCh IepeMeIINBaIN IMpU
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KOMHATHOH TeMmepatype B TedeHue 1 dyaca. Ilo OkOHUaHMM peakuuM, CMeCb TaCHIU
HACBIIIEHHBIM BOAHBIM  pactBopoM NaHCOs, pasbaBmsuin  stwmaneratom (100 mui).
Opranuyeckuil cioil NMpOMBIBaM BOJOH, 3aT€M HACBILIEHHBIM BOJIHBIM PAacTBOPOM XJIOpUIA
Hatpust, cymmian Hax NaxSO4, punbrpoBamu u ynapuanu. [lonydeHHBIH CBIPOH TPOXYKT
OUHIIANIA MeToAaoM Xpomarorpaduu Ha cumkarene (10-60% sTunanerar B rekcaHe), moyydast
5'-¢rop-2'-merokcucnupo| uukioneHras-1,1'-uzonanonun]-3'-on. MC: (ES) m/z Berauciaeno ans
CisHuFNO; [M + H]236.1, naiineno 236.0.

Cragus f: B nepememmuBaemslii pactBop 5'-¢Top-2'-mMeTokcHcupo-[ uukioneHras-1,1'-
usonHAoauH|-3'-0Ha (0.95 1, 4.04 mmoznb) B JIMPA (3.5 min) nobasnsim 60% NaH (185 mr, 8.08
MMOJIb) TIPH KOMHATHOH Temnepatype. Ilonaydennyro cmech HarpeBanu no 95°C B Tedenue 3
4acoB, M TIOJYYEHHYKO CMECb OCTaBJSUIM OXJAXJATbCAd A0 KOMHATHONH TemIepaTypbl.
Peakunonnyto cmech pazbaBisim sTuinaneratoM (75 M), OpraHMYECKHH CIIOW MPOMBIBAJIH
BOJIOM, 3aT€M HACBILUIEHHbIM BOAHBIM pPAacCTBOPOM XJOpHJa HaTpus, cymuiaun Haa NaxSOq
buapTpoBaNM U yrnapusaiu. [1onydeHHbIH ChIpON MPOAYKT MCIOIB30BAIH B CICAYIOIEH CTaANN
0e3 NOMOHUTEIbHON OYHCTKH.

Cragus g: 5'-propcrnupo[mmknonenTan-1,1'-u3ounnonuu]-3'-on co cragum f (0.75 T,
3.65 mMomp) pactBOpsuin B KOHHeHTpupoBaHHoH H»SOs (5 M) m oxnaxmamun mo 0°C.
Hobasmsimu mo karwsiv 70% HNO; (046 1, 7.31 mmonb, 2.0 3KB.), pEaKUHOHHYIO CMECH
nepeMeninBanu npu 0°C B TeueHue 10 MHUHYT, 3aTeM OCTaBJAJIM HarpeBaTbCs A0 KOMHATHOMN
TEMIEpaTypsl W TNepeMelInBalId B TeueHHe Houd. J(00aBisuiM Jien, W TOJMYYEHHYIO CMECh
paszbasisiin xo10aHOM BoaoH (10 mut). PeakInoHHYIO CMECh SKCTPAarupoBajIi STUJIAETATOM (2 X
25 mu1), MPOMBIBAJIM BOAOH M 3aT€M HACBHIIEHHBIM PACTBOPOM XJIOPUZAA HATPUS, CYILIMIH Hax
Na;SO4, ¢unbrpoBann u ynapusanu. [lonyueHHBIH CBIPOH MPOAYKT HCIIOJNB30BAINA B
crenyromed cranuu 6e3 nonomauTenbHOM ounctku (0.55 r). MC: (ES) m/z BRMHCIEHO IS
Ci2H11FN2 O3 [NH‘H]+ 251.1, HaiigeHno 251.0.

Cragus h: 5'-¢prop-4'-Hurpocnupo[uukionenrad-1,1'-m3onngonun]-3'-on (0.55 r, 1.32
mmons) u 10% Pd/C (50% BnaxuocTs, 200 mr) B8 MeOH (20 M) mepememuBaiu B atmochepe
Bonopona (40 ¢yur/kB.mrolim) 1 uac. IlomyueHHyr cMech (UIBTPOBAIH 4Yepe3 LETUT U
npoMbIBaId MeTaHoJIOM (40 mir), punbpTpar ynapuBaiu NMpu MOHWKEHHOM IaBJIEHUH, TTOTyYast
CBIPOM OCTAaTOK, KOTOPBIH OdYMINAIM MEeTOoAOoM Xpomatorpadum Ha cuukarene (20-100%
STUJIALIETAT B rekcaHe), nony4das 4'-aMuHo-5'-propcnupo[nukionentan-1,1'-usonnnonux]-3'-oxn
(0.45g, 56%). MC: (ES) m/z Beraucneno mist C1oHisFN,O[M+H]"221.1, naiineno 221.0.

Cragus i: B nepememmBaemerii pactop 7'-amuHO-60'-prop-crimpo[ uukioneHTas-1,3'-
u3onHAouH|-1'-oHa (135 mr, 0.61 mmons) B AcOH (1.5 mu) nobasnsn N-XJIOpCyKIHHUMHL

(89 mr, 0.67 MmmoJb) ipu KOMHATHOU Temmeparype. [lonmyueHnyro cmech Harpesanu 1o 45°C B
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TedeHue 16 4acoB, 3aTeM OCTaBIsUIN OXJIAKIAATHCS O KOMHATHON TeMmepaTypbl. PeakinmoHHy
cMmech pazbaBmsuin pobasneHnem EtOAc (50 mur). Opranudeckuii COH MPOMBIBAIN BOIOW U
3aTe€M HACBIIEHHBIM PAacTBOPOM XJyopuaa Hatpws, cymd Hax NaxSOs dunbrpoBamm u
ynapuBanu. [lonyueHHBIH CBIpOH NPOAYKT HCHONB30BAIM B CleAyiomed cramguu  0es3
JOTOJHUTENBHON OYUCTKHU.

Cranus j: B cmech 4'-amuno-7'-xnop-5'-propcnupoluuknonenTan-1,1'-n3onnnonus]-3'-
oHa (125 wmr, 0.490 mMonp) u 3,4-nuMeTOKCHINKIO0YT-3-eH-1,2-mnona (104 mr, 0.735 MMounb) B
6e3ogHoM Mmetanone (2 mi) nodasmsuin 4n. HCl B mmoxcane (0.122ul, 0.490 mmone) npu
KOMHATHOH TeMmnepatype. PeakiimoHHyo cMmechk nepemeuusaiu npu 60°C B TeueHue 3 4acos,
3aTeM ynapuBaid. Jtunanerar (5 mi) noOaBlsiii B OCTAaTOK, U CMeCh nepememuBaiu npu S0°C
B TeueHue 10 MUH, 3aTe€M OCTaBJIsLIM OXJIAXAAThCA J0 KOMHATHOHN Temrepatypsl. [lomydeHHyro
cMech punpTpoBany U ey, nony4as 3-((7'-xaop-5'-¢prop-3'-okcocnupo-[ uuknoneHTan-1,1'-
W30MHIOJHH]|-4'-1JT)aMHUHO )-4-MeTOKCUIUKIO0Y T-3 -eH-1,2-muon. MC: (ES) m/z Beramcieno ans
C17HisCIFN,O4 [M+H]"365.1, Halineno 365.0.

Cragus k: B cmecs 3-((7'-xmnop-5'-¢pTop-3'-okcocnupo[ uuknonenTan-1, 1'-usounnonut]-
4'-nr)aMuHO)-4-MeTOKCULIMKIIO0YT-3-eH-1,2-11oHa co craguu i (70 mr, 0.205 mmone) u (1R)-
2,2-mumerni-1-(5-merun-2-gypun)nponan-1-amuna (32 mr, 0.205 mmons) B Metanose (2.0 mi)
nobasnsim TpuwyTHiamuH (114 mr, 0.41 mmonb, 2.0 3KB.) mMpU KOMHATHOH TeMmepaType.
[Tonyuennyro cMmech mepememnBanu npu 60°C 3 daca, 3aT€M OCTaBISIM OXJIAKIATHCA [0
KOMHATHON TeMmeparypsl. PacTBopuTens yaasiuii Npu MOHWKEHHOM JaBJICHUH, M TIOJTYYEeHHBIN
CBIPOM MPOAYKT OYHINATH MeToAoM Xpomatorpadum Ha cunmkareie (20-100% stunanerar B
rekcane), nony4das (R)-3-((7'-xmop-5'-pTop-3'-okcocnmpo [nukioneHTas-1,1'-uzonnnonnn]-4'-
w1)amMuHO)-4-((2,2-qumernn-1-(S-merundypan-2-ui) MTPOIUIT)aMHHO)IUKIO0YT-3-eH-1,2-THOH.
"H-AMP (400 MI'u, IMCO-ds) § 9.71 (c, 1 H), 9.42 (¢, 1 H), 8.50 (n,./=10.2 T, 1 H), 7.70 (x,
J=86TI1, 1H),619 (o, /J=42Tn, 1 H),6.03 -601(m 1H),502 (g, /=102Twu, | H),2.27
(c,3H), 1.95-1.80 (m, 6 H), 1.70 - 1.80 (M, 2 H), 0.95 (c, 9 H). MC: (ES) m/z BeraucieHo nis
C26Ha7CIFN304 [M+H]" 500.2, Hatineno 500.2.

Hpumep 21: Cunres 3-[(7-x70p-2-ruapoKCcH-3-0KCO-H30UHIO0JIHH-4-H1)aMHHO]-4-

[[(1R)-2,2-pumeTna-1-(S-meTnia-2-gpypua)nponuiijaMmuto| unkno0yr-3-es-1,2-anoxna
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Cramna a: Tpwdstmnamun (983 wmr, 9.71 mmonb) moOaBisyii B CMECh METHI 2-
(bpommeTn)-3-xyop-6-autpo-6ensoara (1.5 r, 487 wmmoap) wu  mpem-Oytun  N-
rugpokcukapbamara (710 mr, 535 mmonp) B TI'® (10 M), u pe3yNbTHPYIOIIYID CMECh
HarpeBau 10 605°C B Teuenue 16 wacoB. Ilo OKkOHYAaHMM peakIUM, CMeChb pa3daBILIIN
nobasneanem EtOAc u mpombiBamu Bomoi (3x). Opranuwdeckuii cioil cymuau Hax NaxSOy,
(GuIbTPOBANM U yNAPHUBAJIH, MONTyYasl LEJEBOH MPOAYKT, KOTOPBIH HANPSMYIO MCIOJIb30BAN B
cleAyrouIen CTauu.

Cragus b: Cmecp 8:2 EtOH:H2O (24 mu) noGasnsinm B ChIpoi 4-XJ0p-2-rHIPOKCH-T7-
HUTPO-U30MHIOIHH-1-0H ¢ mpenpiayued cragun. B pactsop modasistmu NH4Cl (2.67 1, 49.9
MMOJIb) U moporok xkene3a (800 mr, 14.3 mmons). Peakunonnyro cmech Harpesanu no 85°C.
ITocne 3aBepiieHust peakiyu, cmech ynapusanu st yaaneHuss EtOH, u nobaensumm EtOAc u
H;O. TlonyueHHyro cMech (QUIBTPOBANM ISl YAAJICHHS JKeJe3a, 3aTeéM MPOMBIBAIN BOMAOM,
cyurmuin Hax NapSOu, dunbrpoBanu u ynapusanu. Jobasnsmu HCl 8 MeOH (4M, 2.0 mi) B
CBIPOH MPOAYKT, H OCaOK OTAEISUTN (PHIIBTPOBAHHUEM, TTOJTy4as HEJIEBOH MPOIYKT.

Cragus c: Cmeco (75 mr, 0.38 mmonb) u 3,4-mumeTokcunkino0yT-3-eH-1,2-nnona (80
mr, 0.56 MMonb) B 6e3BogHOM MeTaHouse (2.5 mi) nepemernBainy npu 60°C B TedeHUE HOYH.
Peakunonnyro cMech GUIBTPOBAIH, OCAIOK MPOMBIBAIIM METAHOJIOM, 3aTEM CYIIWJIH B BaKyyMe,
MOJTy4ast CbIPOM MPOAYKT.

Cragus  d: Cepoii  3-[(7-x50p-2-rupOKCH-3-0KCO-U30UHAOINH-4-1IT)aMUHO |-4 -
METOKCH-IUKIIOOYT-3-eH-1,2-muoH ¢ mpeabiaymeit cranuu u (1R)-2,2-numernn-1-(5-metun-2-
bypum)nponan-1-amun rugpoxiopun (66 mr, 0.40 mmonp) cmemuBain B MeOH (2.0 M) u
nobasnsin TpwyTHIAaMuH (76 Mr, 0.76 Mmounb). IlomyueHHYI0 CMeCh MepeMeIlnBaiN IpH

KOMHATHOH TEMIICPATYPE B TCUCHUC HOYMH. PeaKLII/IOHHYI-O CMECChb YyIapuBajJd U OUUINAIN
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METOZIOM XpoMaTorpaduu Ha CHIIMKArese, 3aTeM MeToaoM obpaieHHo-(pa3HoN Xpomarorpadun
(MeCN:H;0 ¢ 0.1% T®VK B kauecTBe >10eHTa), Nojyyas LeieBoil mpoaykT. 'H-AMP (400
MI'u, AMCO-ds) 6 11.76 (¢, 1 H), 10.42 (¢, 1 H), 9.19 (n, J=9.7 Ty, 1 H), 7.65 (1, /J=9.0T, 1
H), 739 (o, /=9.0T'y, 1 H), 6.22 - 6.18 (M, 1 H), 6.05 - 6.03 (M, 1 H), 5.09-5.15 (m, 3 H), 2.26
(c, 3 H), 0.95 (¢, 9 H). MC: (ES) m/z Boraucaeno s CooH»CIN3Os [M + Na]™ 464.1, naiineno
464.0.

Ipumep 22: Cunres 3-[(2-amuno-7-X710p-3-0KCO-U30HMHAOIUH-4-11)amMuHo]-4-[[(1R)-
1-(4,S-numeTna-2-gpypuir)-2,2-1uMeTHI-NPonui|aMmuHo | uukI00yT-3-eH-1,2-An0HA
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Cragus a: Cmech Metun 2-(6pommernn)-3-xnop-6-autpo-6enzoara (1.5 r, 4.87 mmonb)
u mpem-0ytun N-amuHokapbamata (670 mr, 5.11 mmone) B TT'® (10 mur) Harpesanu npu 65°C B
TeyeHue 3 4acoB. I[lo okoHuUaHMM peakuuu, cMech pasbasmsuin nobaenennem EtOAc wu
npombiBasn Bonoi (3x). Opranndeckuii cioit cymman Hag Na;SOs, GpunmbTpoBanu u ynapusaiy,
NOJTy4ast CBIPOH OCTaTOK, KOTOPBIH OYMIAIN METOJIOM XpoMaTorpaduy Ha CHIIMKArese, moyryJas
LIEJIEBOW MPOAYKT.

Cragus b: MeOH (15 mn) noGamsmu B mpem-0ytun N-(4-x710p-7-HUTPO-1-0KCO-
uzonHaomuH-2-un)kapoamar (1.6 r, 4.9 mMons) ¢ npeasinymeii cranuu. B pactBop mobasisiu

PtO; (221 wr, 097 MMoOnb), W pPE3YJBTUPYIOLIYIO CMECh BCTPSIXHUBAIM B amrmapare JIs
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ruapupoBanusi B arMocdepe Bomopona (30 ¢ynT/kB.mroiim). 1o OKOHUAHUHM peaKLUH, CMECh
(uUNBTPOBANIY U CYIIWIIM B BAKYyMe, TIOJy4ast LIEJIEBOH MPOAYKT.

Cragus  c¢: Cwmecb mpem-Oytun  N-(7-amuHO-4-XJ0p- 1 -OKCO-U30MHIOIMH-2-1IT)
kapbamara (420 mr, 1.84 mmonp) u 3,4-mIUMETOKCUIMKIIOOYT-3-eH-1,2-nuona (392 wmr, 2.7
MMOJb) B Oe3BomHOM MetaHoine (5.0 mu) mepememmBanu npu 60°C B TeueHwe 12 yacos.
PeakunonHyto cMech (UIBTPOBANIM, W OCAJOK OYHMINAIM METOAOM Xpomartorpaduu Ha
CHJTUKAreJse, mojiy4ast eJIeBOH MPOayKT.

Cragus  d: mpem-Bytun  N-[4-xnop-7-[(2-meTokcu-3,4-110oKCO-UKIO0y TeH- 1 -111)
amMuHO|-1-okco-uzonnaonuna-2-mi|kapdamara (50 mr, 0.12 mmonb) u (1R)-1-(4,5-numernn-2-
bypun)-2,2-numeruin-nponas-1-amuaa rugpoxyopuna (27 mr, 0.13 mMMOab) cMmemmBaiM B
MeOH (4.0 mi), u nobammsmu TpustminamuH (24 wmr, 0.244 mmonb). IlonydeHHyro cmech
nepemermmBand npu 65°C B TeueHue HOUM. PeakMOHHYIO CMeCh 3aTeM yHapwuBajH, MOJTy4ast
CBIPOI MPOAYKT, KOTOPBIA HCIIONB30BAIIN B CIEAYIOMIEH cTanun 0e3 TONMOJTHUTEIbHON OYHCTKY.

Cragus e: Cpipoii mpoaykT ¢ mpeasinyineidi craauu pactsopsuii B MeOH (2.0 mo),
nobasnsimm HCl B muokcane (4M, 10 kxamenp), U PeakMOHHYIO CMECh MEPEMEIIMBAIHN IPH
KOMHaTHOH Temriepatype. [Io OkoHUaHNH peakiyy, PeaKIHOHHYI0 CMECh YIIAPUBAIN U OYHIIAIN
MeronoM oOpammenHo-¢pasHoii xpomatorpadpuun (MeCN:H,O ¢ 0.1% TPYK B kadectse
3JII0€HTa), NoJy4as Lejiesoil npoaykt. 'H-SIMP (400 MI'u, IMCO-ds) & 9.87 (c, 1 H), 9.01 (u, J
=102Tu, 1 H), 805 (o, /J=60T1u, 2H), 743 (n, /=90T1, 1 H), 723 (n, /= 90T, 1 H),
6.1(n,/J=32Tu, 1 H),504 (n,/J=42Tn, 1 H), 440 (n, /=112T1u, 2 H), 2.09 (c,3 H), 1.79
(c, 3 H), 0.86 (c, 9 H). MC: (ES) m/z Bouucneno st Co3sHasCIN4Os [M + H]™ 457 .2, HalineHo
457.0.

Hpumep 23: Cunres 3-[(7-xJ0p-2-MeTOKCH-3-0KCO-H30UHAOIUH-4-UJT)aMHHO]-4-

[[(1R)-1-(4,5-aumeTun-2-pypui)-2,2-1uMeTUI-NPONIJI|aMHHO |HHKI00yT-3-eH-1,2-1H0HA
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Cragus a: Cmech Metun 2-(6pommernn)-3-xnop-6-autpo-6en3oara (5.0 r, 16.2 Mmmonb)
u O-metmnruapokcuiaaMuta ruppoxyopuna (2.12 r, 17.9 mmons) 8 TI'® (30 mur) HarpeBaau 10
65°C B Teuenue 2 wuacoB. [l0 OKOHYAHMM pEAKLMH, PEAKLHMOHHYIO CMeCh pa30aBIsiiu
nobasneanem EtOAc u mpombiBamu Bomoi (3x). Opranuwdeckuii cioil cymuau Hax NaxSOy,
(GUIbTPOBANIN M yHAPUBAJIH, TIOIy4as LEJIEBOH MPOAYKT, KOTOPBIH NCIOIB30BANN B CIENYIOIIEH
craauu 03 IOMONHUTENbHON OYHCTKH.

Cragus b: Cmecs 8:2 EtOH:H,;0 (26 M) noGaBmisany B IPOOYKT C MPEnbIAyLIed CTaAnH.
B pacteop moGasmsimn NH4Cl (9.0 1, 170 Mmmonb) 1 noporok xene3a (2.27 r, 40.6 Mmonb), u
nojyueHHyro cMmecb HarpeBanu 10 85°C. [lo OKOHUaHMM peakLUu, CMEChb yHapuBalu [Jis
ynanenuss EtOH, u 3atem noGasmsimn EtOAc u H,O. Ionyuennyro cmech GpuiabTpoBamm IIst
yIAJIECHUs JKeNe3a, 3aTeM MPOMBIBaiN BOMoH, cymuian Hag NaxSO4, GuasTpoBann U ynmapusaiiu.
[Tony4yeHHBIN CBHIPOH MPOAYKT OYHMINAINA METOAOM XpomaTorpaduu Ha cumkarene (ot 10% mo
80% EtOAc B rekcane), moiy4ast LeJIeBOU MPOIYKT.

Cragus c¢: Cmecb 7-aMHuHO-4-XJIOp-2-MeTOKCH-U30MHA0MH-1-0Ha (1.0 T, 4.1 MMOJB) U
3,4-muMeToKCUINKJI00yT-3-eH-1,2-mnona (0.88 1, 6.2 Mmonb ) B Oe3pogHoM Metanose (10 mur)
nepemewmBasid pu 60°C B TeueHHe HOUU. 3aTeM CMeCh (UIBTPOBAJIH, OCAJOK IPOMBIBAIN
METAHOJIOM U CYIIMJIA B BAKyyMe, MOJIy4asi HeJeBOH MPOIYKT.

Cranus d: 3-[(7-X710p-2-MeTOKCHU-3 -OKCO-U30UHA0IUH-4 -1 )aMHUHO | -4-METOKCH-
K100y T-3-eH-1,2-mnon (125 mr, 0.39 mmonb) u (1R)-1-(4,5-numernn-2-pypun)-2,2-1umMeTnI-
npomnas-1-amuna rugpoxiopun (87 mr, 0.41 mmoinb) cmemmsany 8 MeOH (4.0 M) u nobasnsiu
tpryTIiamMuH (117 mr, 1.15 mmons). Tlonydyennyro cmecek nepemernnsanu npu 60°C B TeueHue
HOuM. PeakuMOHHYIO CMeCh 3aTeM YIapUBaJM, IMOJydas ChIPOW OCTATOK, KOTOPBIM OYHINAIH

metonom xpomatorpadpuu Ha cumukarene (CH>Cl,:MeOH), nmonydas nenesoii npomykr. 'H-
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SAMP (400 MI'u, IMCO-ds) 6 9.87 (c, 1 H), 9.01 (n, /J=102Tn, 1 H), 7.63 (n, /=9.0T'ny, 1 H),
742 (n,J=90Twu, 1 H), 6.09 (c, 1 H), 5.04 (n, /J=10.1T1, 1 H), 473 (c, 2 H), 3.86 (¢, 3 H),
2.18 (c, 3 H), 1.87 (c, 3 H), 0.95 (c, 9 H). MC: (ES) m/z Bbruucneno mis C2sHasCIN3Os [M - H]
470.2, naiineno 470.1.

IIpumep 24: Cunres 3-(((R)-1-(4,5-numeTundypan-2-ui)-2,2-
auMeTUInponun)aMmunHo)-4-(((S)-5-¢prop-1-meTnii-3-0KCON30HHAONH-4-
WJI)AMHHO)UHKI00yT-3-eH-1,2-1H0HA H 3-(((R)-1-(4,5-numetundypan-2-ui)-2,2-
AUMeTHIANponua)amMuno)-4-(((R)-5-prop-1-meTni-3-okcon3ouHA0INH-4-
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Cragus a: B nepemernnBaeMelii pactBop 6-propusonsaonus-1-ona (10 r, 66.2 MMosnb) B

6e3BogHoM auxyopMmetane (100 mur) noGasmsmn TpusTuiaamuH (16.72, 165.5 mmonb, 21.8 mi),
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ma-mpem-0ytun aukapoonat (17.3 r, 79.4 mmonb) U Katanutudeckoe konmudectso DMAP (100
MI') TpU KOMHATHOHW Temmeparype. PeaklIMOHHYI0 CMeCh MepeMEeIIUBall NpPH KOMHATHOU
Temneparype B TeueHue 16 qacoB. [To OKOHUaAHUH peakiiy, CMeCh pa30aBIsIN AUXIOPMETAHOM,
MPOMBIBAJIM BOJOM, 3aTeM HachleHHbIM BOAHBIM pacTBopoM NaHCO;. Opranuueckuii ciou
cymmin Han NaxSOs, ¢punbTpoBanmm M ynapuBanu B Bakyyme. IlonyueHHBIH CBIpOH NPOXYKT
OUMIIANIA MeTonoM Xpomarorpaduu Ha cunmkarene (0-30% sTunaneraT B rekcaHe), Mmoyydast
neneBoit mpoaykt. MC: (ES) m/z seraucieno aus CisHisFNOs[M + H]" 252 .3, naiineno 252.3.

Cragus b: 1) B nepemenBaemslii pactBop mpem-0yTui-6-¢pTop-1-0KkCON30MHAOINH-2-
kapOokcunara (5.0 r, 19.9 mmonb) B 6e3BogHOM TT'® (40 Mit) ipu -78 °C B armMocdepe a3ota 1o
karusiM odasmsuin LIHMDS (21.89 mi, 21.89 mmons). [locne 30 MuHYT nepemelnmuBaHus, B
cMech nobasysin pacteop Mmetmnmonuaa (2.82 r, 19.92 mmons) B TI'® (5 mi). PeaknmonHyro
cmech mepemermBanu npu -78 °C 1 wac, 3aTeM OCTaBsUIM HarpeBaTbCs O KOMHATHOH
TEMIlEpaTypbl U MepeMelnBalu B TeueHue 2 4acoB. [0 OKOHYaHMM peakLiu, CMeCh TacUiH
HachbIeHHbIM BOIHBIM pacTBopoM NH4Cl, pasbasnsiu EtOAc (100 mut), opraHudeckuii cioi
MPOMBIBAJIM BOJOH U 3aT€M HACBIIIEHHbIM PacTBOPOM XJjopuaa Harpusi. OpraHuueckuil ciom
3areM cyumd Hax NapxSOs, QuubTpoBamu U ynapusainu B BakyyMme. llonydeHHBIH CBIPOi
NPOAYKT HCIONB30BAIM HA CJEAyroIned craguu Oe3 JOMOJHUTENBHONH ouucTku. 2) B
nepeMeIInBaeMblil pacTBop mpem-0yTui-5-grop-1-MeTni-3-0KkCOM30NHA0NNH-2-KapOoKCcHIaTa
(6.2 T, 66.2 mmonb) B MeOH (60 M) nobassinu 4H. pacteop HCI B muokcane (79.6 mmonb, 20
mit). Cmech mepeMerrBaiy Mpu KOMHATHOH TeMriepaType B TeueHue 3 4acoB. 11o okoHuaHMH
peaxIuy, paCTBOPUTENh VAN, U PEAKIIHOHHYIO cMech pa3basiisimu nobasnenueMm EtOAc (3 x
50 mu). Cmech mpOMBIBaIM BOIOW, M 3aTeM HACHIEHHBIM BOAHBIM pacTBopoM NaHCOs.
Oprannvecknii cnoit cymmmu Han NaxSOs, ¢unerpoBanm u ynapusanu. IlonxydeHHBINH CbhIpoi
NPOIYKT OYMINAIN METOAOM Xpomartorpaduu Ha cunmkarene (10-80% sTunauerar B rekcase),
nosty4asi uesieoi npoaykr. MC: (ES) m/z sbraucneno s CoHsFNO[M + H]™ 166.2, Haiineno
166.2.

Cragus c: 1) B nepemermnBaemeiii pactBop 6-prop-3-merunusonHaonns-1-ona (2.5 T,
15.1 mmosb) B Oe3soguom TI'D (25 mut) mpu -78°C B atMocdepe a30Ta 1Mo KarisiM J00aBIIsLIN #1-
BuLi (6.64 My, 16.61 mmonb, 2.5 M pacTBOp B reKcaHe), U PEaKIHOHHYI0 CMeCh TepeMEIHBaIN
npu -78°C B Teuenue 30 muH. 3aTtem nodaBisuin B cMech pactBop (1R,2S,5R)-2-m3onponui-5-
METHJILHKJIOTeKCHII Xsoppopmuara (3.96 r, 18.18 mmons) B TT'® (5 mi) u nepeMeInnBajiy mnpu -
78°C B Teuenne 30 MHMHYT. PeakIMOHHYIO CMECh OCTAaBJSLIM HArpeBaTbCsi A0 KOMHATHOH
TEMIlEpaTypbl U IepeMelnBaiu B TeueHue 3 4acoB. Ilo OKOHYaHMM peakLuu, CMeCh TacUiH
HachIleHHBIM BOAHBIM pactBopoM NHCl, skcrparmpoBamu sTunaneratom (2 x 75 wo),

O6’beI[I/IHeHHbIe OpraHu4ECKUC CJIOU MPOMbIBAJIU BOI[OfI, 3aT€EM HACBIINIEHHBIM BOAHBIM
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pacTtBopoM xJyopuzaa Harpws, cymmiuu Han NaxSOs GuibTpoBaNmM W ymapuBaid B BaKyyMe.
[TonyueHHBIN CHIPOH MPOAYKT OYHMINAINA METOAOM XpoMaTorpaduu Ha CHIIMKArene, IMoiydas
(18)-(1R,28,5R)-2-n30mpOonii-S-Me THIILHKIOT€KCHT 5-¢Top-1-MeTni-3-0KkCON30MHIOIIH-2-
kapOokcmmar  u  (1R)-(1R,28,5R)-2-u30mponii-5-MeTUIIMHKJIOTeKCHT  S-¢prop-1-meTnin-3-
OKCOM3OHMHIONHNH-2-KapOOKCHIIAT MO OTHENbHOCTH. 2) B mepemernnBaemeblii pacTBOp OZHOTO
aracTepeoMepa, MOJy4eHHOro kak omucano Beiue (1.2 r, 3.45 mmons), B MeOH (10 mm)
nobasnsimm Mg(OMe), (10-12 Bec.%) B MeOH (172 mmons, 10 mi) mpu KOMHAaTHOM
TemnepaTtype. PeakiiluOHHYIO CMeCh MEePEeMELINBAIN NTPU KOMHATHON TEMIEpaType B TEUCHUE 2
yacoB. Ilo OKkOHUaHUM peakLuu, PacTBOPUTENb YAAJSUIM, PEAKLUI0 TacUJIM HaCbILIEHHBIM
BogHbIM pactBopoM NH4Cl u skctparmposanu stunaneratoM (2 x 75 mu). OObeanHEHHBIE
OpraHMYecKHe CJIOU IPOMBIBAIM BOJOM, 3aT€M HACBHIIIEHHBIM BOJAHBIM PacTBOPOM XJIOpUIA
Hatpust, cymmian Hax NaxSOi (uibTpoBaiam W ynapusaiu B BakyyMme. llomydeHHbIH ChIpoi
NPOIYKT OYMINAIN METOAOM Xpomartorpaduu Ha cunmkarene (20-60% sTunauerat B rekcaHe),
nony4as nenepoi nponykr. MC: (ES) m/z serucneno g CoHsFNO [M + H]* 166.2, nalineno
166.2. AHanoOru4yHO NPOBOAWIN PEAKLUIO CO BTOPHIM JUACTEPEOMEPOM, IMOJy4asi APyrou
LIEJIEBOW MPOAYKT.

Cragus d: 1) OgHO M3 coenuHeHHH, mony4yeHHbIX Ha craguu ¢ (0.45 r, 2.72 MModb),
pactBopsut B KoHIeHTpuposanHoH H>SOy (5 mut) u oxnaxnmanu go 0°C. JloGasisiii mo Karissm
70% HNO; (0.34 1, 24.1 mmonb, 2.0 5kB.), peakHOHHYIO cMech nepememnBanu mpu 0°C B
TeueHue 10 MHMHYT, 3aTe€M OCTAaBJSUIM HArpeBaTbCsl [0 KOMHATHOM TEMIEpaTypbl H
nepeMelnnBaId B Te€4eHHe Houd. J{oOaBisum jien, MONydyeHHYK CMeCh 3aTeM pa30aBisuii
xononHoit Bomoi (10 M) m skcTparupoBaim strinaneratoM (2 x 25 wn). OO0benUHEHHBIE
OpraHMYecKHe CJIOU IPOMBIBAIM BOJOM, 3aT€M HACBHIIIEHHBIM BOJAHBIM PacTBOPOM XJIOpUIA
HaTpwst, 3aTeM cymmian Hax NaxSOq, punbrpoBanu u ynapusanu. IlonydeHHbIH CBIPOH MPOAYKT
UCTIOJIb30BAJIM HA Clienyromei craquu 0e3 nonomHutenbHoi ounctku. MC: (ES) m/z Beraucneno
s CoH7F2N>O3 [M+H]™ 211.0, Haiineno 211.2. AHaIOrM4HO MPOBOAMIM PEAKLMIO C JAPYTHUM
SHAHTHOMEPOM, TOJTy4asi IPYrou ueneBoi npoaykT. 2) OnHO U3 COCIUHEHUM, MOyYCHHBIX KaK
ormcano Bbime (0.35 1, 1.32 mmons), n 10% Pd/C (50% BnaxxxocTs, 100 Mr) 8 MeOH (25 mi)
nepememnBad B atMocepe Bomopona (40 ¢yHT/kB.mroiiM) B Teuenne 1 uaca. Ilomydennyro
cMech (PUITBTPOBAIIN Yepe3 LETUT U MPOMBIBAIN MeTaHOJIOM (40 mi). PuiIbTpaT ynmapuBaiu npu
NOHM)KEHHOM JaBJIEHHUH, TIOJy4ast CBIPON OCTATOK, KOTOPBIN OYUIAId METOJIOM Xpomarorpaduu
Ha cunmkarene (20-100% stunaunerar/rekcans), monydas nenesoi npoaykr. MC: (ES) m/z
Bbruncieno st CoHoFN,O[M+H]™ 181.1, Haiineno 181.2. AHAIOrMYHO TPOBOAUIN PEAKIMIO C
APyTUM SHAHTHOMEPOM, MOJy4asi Apyroi LeneBoi MpOayKT.

Cragus e: CMech OOHOTO M3 COenuHEHMH, monydeHHbIX Ha craauu d (170 mr, 0.939
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MMOJIb), U 3,4-TUMETOKCUIUKIOOYT-3-eH-1,2-mnoHa (200 mr, 140 mmoip) B Oe3BOAHOM
metanoje (4 mi) mnepememuBanu npu 60°C B TeueHue 3 4YacoB. PeakIMOHHYIO CMeECh
yIapuBaJid, U OCTATOK OT yrmapuBaHus nepememnBanu B stmianerare (10 mu) mpu 50°C B
TeueHre 30 MHH, 3aT€M OCTaBJISUIM OXJIAXKAATbCS IO KOMHATHOW Temmneparypsbl. llonydeHnHyro
cMech (UIBTPOBANM W CyIIWIM, mony4as mneneBoi mpoaykt. MC: (ES) m/z BermcneHo ans
CuuHiuFN,Os [M+H]" 291.1, maiineno 291.2. AHaJOrM4HO TPOBOAWIM PEAKIUIO C APYTHM
SHAHTUOMEPOM, TOJTy4asi APyrou LeJIeBO NPOAYKT.

Cragus f: B pacrBop runpoxmnopunnoit comu (1KR)-1-(4, S-pumerun-2-¢ypun)-2,2-
auMmeTui-nponan-1-amunaa (62 mr, 0.288 mmonb, 1.05 3kB.) B Meranone (2.5 mut) goOasisuiu
tpmwyTInamMud (75 wmr, 0.687 mmonb, 2.5 3kB.). IloaydeHHy0 cMech MepeMeImnBaIu IPH
KOMHATHOH TeMmnepaTrype B TedeHHe 10 MUH ¢ MHOJyYEHHEM MpPO3PAvHOro pacTBopa, 3aTeM
no0aBIAIM MPU KOMHATHOW TEMIIEpaType ONHO W3 COCOMHEHHUH, MOJYYEHHBIX KaK OIHCAHO
BeILIe. PesynbTupyromuii pactsop nepemMernnsaiu npu 60°C B Teuenue 3 yacos. [1o okoHuannu
peaxLuy, CMECh OCTAaBJISUIM OXJIAXKIAThCsl O KOMHATHON TemnepaTypbl. PacTBoputens ynaisiiu
NpU TMOHMXXEHHOM JaBJI€HUM, U CBIPOW MPOAYKT OYMINAIM MeToAoM mpemnapatuBHoil BOXX
(aueronutpun-pozaa ¢ 0.1% TPVYK), nonyyas uenesoii npoaykt. 'H-SAIMP (400 MI'u, IMCO-
ds) 6 9.64 (c, 1 H), 8.79 (¢, 1 H), 838 (n, /=102I'y, 1 H), 7.46 (an, J=11.4,82 11, 1 H), 7.34
(mmo, J=3.9,82Tw, 1 H), 607 (c, 1 H), 495 (n, /=10.1T1, 1 H), 4.58 (k8, J= 6.6 I', 1 H),
218 (¢,3 H), 1.87 (¢c,3 H), 1.33 (n, /= 6.6 T'y, 3 H), 0.95 (c, 9 H). MC: (ES) m/z BbruucneHo
g CuHzeFN3Os [M - HJ 4382, nalineHo 438.0. /[lpyroii auactepeoMep mnojiydaiu
aHanoruuHeiM criocobom. 'H-AMP (400 MI'u, IMCO-ds) & 9.64 (c, 1 H), 8.79 (c, 1 H), 8.37 (n,
J=102Tu, 1 H), 744 (an, J=11.0,82 T, 1 H), 7.33 (un, /J=3.9,88 T, 1 H), 6.07 (c, 1 H),
495 (n,J=10.1Tn, 1 H), 456 (xB, /=631, 1H),2.18(c,3H), 1.87(c,3H), 133 (n,/J=6.6
I'u, 3 H), 0.95 (¢, 9 H). MC: (ES) m/z Beruncneno anst C24HzsFN3Os [M - H] 438.2, HaiineHo
438.0.

Hpumep 25: 3-(((R)-1-(4,5-numernadypan-2-ui)-2,2-aumMeTHA0y THI )aMuHO)-4-(((S)-
5-¢rTop-1,7-AuMeTHI-3-0KCON3ONHA0THH-4-NJT)AMUHO )UHKI00yT-3-eH-1,2-1u0oH u 3-(((R)-1-
(4,5-numetundypan-2-ui)-2,2-1umMeTuJa0yTHI)aMmuHo)-4-(((R)-5-prop-1,7-numerni-3-

OKCOU30UHA0JUH-4-HJ1)aAMUHO)UHKJI00yT-3-eH-1,2-1H0H
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Cragus a: B pacTBOp 0HOrO M3 SHAHTHOMEPOB 7-aMHHO-6-(TOP-3-METUIN30UHAOIHH-
l-ona (200 mr, 1.11 mmons) B AcOH (2.2 M) Ha BOnsHOW OaHe KOMHATHOH TeMIlepaTyphbl
nopuussMu 1o0aBis N-uoacykuuHuMuz (350 mr, 1.56 MMoIb) mpu KOMHATHOH TeMIeparype.
[TonydeHHyro cMech mepememnvBaiu B TedeHre 30 MUHYT Ha BOAsHOW Oane, racumu Bomou (1
M), 3ateM OSKcTparupoBaimm stunaneratoM (10 mn). OpraHudeckwii ClIOH TIPOMBIBAIU
HACBIIEHHBIM pacTBopoM xJjopuaa Hatpus (10 mu), cymmmm Hanm MgSOs, ¢unerpoBamn u
ynapusanu. [loaydeHHbIH CBIPOH MPOAYKT OYHINAIA METOAOM XpOMaTorpaduu Ha CHITMKAarese
(0-60% »sTunanerat B rekcane), mojydas ueneBoil mpoaykt. MC: (ES) m/z BermcieHo mns
CoHsFIN,O [M+H]" 307.0, wHaiineno 307.0. AHajorv4HO NPOBOMWJIM DEAKIMIO C APYTUM

SHAHTUOMEPOM, TOJTy4asi APYron LeJIeBOl NPOAYKT.
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Cragus b: B pacTBop 0gHOrO M3 COeIUHEHUH, MMOMYyYeHHbIX Ha cTanuu a (248 mr, 0.81
MMOJTb), B nuokcaHe (8.1 mur) nobassumu CsF (493 wmr, 3.24 mmons), 2,4,6-tpumetin-1,3,5,2.4,6-
Tpuokcatpudbopunan (305 mr, 2.43 mmons) u [1,1'-6uc(nudpenunpocduno)depponeH|-nuxaop
nayutaguii(Il) (66 mr, 0.08 mmons). [TonyueHnHyro cmecek nepememuBanu npu 80°C B TeueHue
Houu. PeakimoHHyr cMmech pasgensiu Mexay Boaod (20 mu) u stunaneratom (30 mi).
OpraHudeckuii CJIOH MPOMBIBAIM HACBHIIIEHHBIM PacTBOpOM xyopuna HaTpus (20 mut), 3aTteM
cymman Hag MgSO4, ¢unbTpoBanmu u ynapuBanu. llomydeHHbIH CBIPOH MPOMYKT OYMINAIN
MeronoM xpomatorpadun Ha cuimkarene (0-80% sTunanerar B rekcane), mojydas LeJeBON
nponykr. MC: (ES) m/z Bemucneno st CioHiFNoO [M+H]™ 195.1, Haiimeno 195.1.
AHaJOrMYHO NPOBOIUIM PEAKLMIO C JPYyrdM 3HAHTHOMEPOM, Iojy4as ApPYroil LeneBoi
MPOAYKT.

Cragus ¢: CMecb OIHOrO M3 COENMHEHHH, MOJY4YEeHHbIX Ha craguu b (127 mr, 0.65
MMOJTB), U 3,4-nuMeTrokcuuukioOyT-3-en-1,2-nuona (186 wmr, 1.3 mmonb) B 0Oe3BOAHOM
metaHoje (3 mi) nepemernusanu npu 60°C B TeueHne Houw, 3aTeM npu 80°C B TeueHHe S5 4acoB.
PeakiinoHHy0 CMeCh yIapuBaid U OYUINATN MeTooM xpomartorpaduu Ha cunukarene (0-100%
STUJIALIETAT B TeKcaHe), mojiyyas ueneroi nmpoaykt. MC: (ES) m/z seraucneno mist CisHisFN2O4
[M+H]" 305.1, naiineno 305.1. AHAIOrMYHO MPOBOAMJIM PEAKLHUIO C APYTHM JSHAHTHOMEPOM,
noJiyyasi Ipyrou LeaeBoi NpoayKT.

Cramnsa d: besBogHblii mMetaHon (2 my) moOaBNIsIM B CMECh OJHOTO M3 COCOUHEHHIA,
nojgy4eHHelx Ha craguu ¢ (40 mr, 0.13 mmomnb), u (R)-1-(4,5-numerundypan-2-un)-2,2-
muMeTwioyTan-1-amuHa (33.6 mr, 0.145 MMONB), M PE3yIBTUPYIOIIYIO CMECh IEPEeMEIINBaIIH
npu 60°C B TeueHue HO4YU. PeakIMOHHYIO CMECh OCTaBIIAJIM OXJAXIATbCA O KOMHATHOM
TEMIEPaTyphl, PACTBOPSIM B MHHUMAJIBHOM KOJIMYECTBE TUXJIOPMETaHa W ancopOupoBaIM Ha
cwukarene. Oummanu wmerogoM xpomarorpadgum Ha cunmkarene (40% sTunanerar B
NUXJIOpMeTaHe), monyyas uenesoil npoaykt. 'H-SAMP (400 MI'u, JIMCO-ds) & 9.55 (c, 1 H),
878 (¢, 1 H), 832 (n, J=10.0T1, 1 H), 729 (n, /= 11.6 'y, 1 H), 6.06 (c, 1 H), 5.05(n, J =
104 T, 1 H), 4.63 (xB,/J=68T1, 1 H), 231 (¢,3H),2.18 (c,3H), 1.87 (¢c,3H), 1.34 (n, /=
681w, 3 H), 1.26 (xB, J=7.2T1, 2 H), 093 (¢, 3 H), 0.88 (c, 3 H), 0.82 (1, /=72 Ty, 3 H).
MC: (ES) m/z Bemumcneno miast CysH3z3oFN3;O4 [M-H] 468.2, maidineno 468.2. [pyroii
IMacTEPEOMEp MONTyYa aHAJIOTHYHBIM CIIOCOOOM.

Hpumep 26: 3-((R)-1-(4,5-aumernndypan-2-uia)-2,2-1MMeTHINPONUI )AMHHO)-4-
((($)-5-¢pTop-1,7-auMeTHII-3-0KCOH30UHI0TNH-4-HJT)AMHHO ) IUK 100y T-3-eH-1,2-10H u  3-
((R)-1-(4,5-aumeTnndypan-2-ua)-2,2-1uMeTuJnponun)amuHo )-4-(((R)-S-¢prop-1,7-

AUMETHI-3-0KCOU30MHAO0INH-4-UJT1)aAMUHO)UHKJI00yT-3-eH-1,2-1H0H
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besBonnbIii MeTaHO (2 MIiT) 1OOABISUIM B CMECh OTHOTO WMJI SHaHTUOMEPOB 3-((5-¢pTop-
1,7-numMeTnIn-3-0KCON30MH I0TUH-4-HJT)aMUHO )-4-MeTOKCULIMKIOOy T-3-eH-1,2-muona (40 wr,
0.13 mmonb) u (R)-1-(4,5-numerundypan-2-un)-2,2-numerunodyran-1-amuaa (31.6 mr, 0.145
MMOJIb), H PE3YJIbTUPYIOIIYIO cMech nepememuBanu npu 60°C B TedeHne Houd. PeakunoHHYIO
CMECh OCTaBJBLIN OXJIAKIAThCA IO KOMHATHOW TEMIIEPaTyphbl, PACTBOPSUIM B MHUHHUMAJIbHOM
KOJIMYECTBE JUXJIOpMETaHa U ancopbupoBann Ha cuwimkarene. Ouuimanun MeTOIOM
xpomarorpadpun Ha cuiukarene (40% sTunanerat B JAUXJIOPMETaHE), IOJy4asl LEeNeBOM
npoaykt. 'H-SIMP (400 MI'u, IMCO-ds) § 9.55 (c, 1 H), 8.74 (¢, 1 H), 834 (n, J = 10.4 Ty, 1
H), 728 (n, /J=11.6T'y, 1 H), 6.06 (c, 1 H), 4.95(n, J=10.0T1, 1 H), 4.61 (xB, /=681, 1 H),
231(c,3H),2.16 (¢c,3H), 1.86 (c,3 H), 1.33 (n, /J=6.811, 3 H), 0.94 (c, 9 H). MC: (ES) m/z
BbrurcyieHo st CosHasFN3O4 [M-H] 454 .2, natineno 454.2. Jlpyroii nuactepeomep MoJydaiu
aHaJIOTHYHBIM CIIOCOOOM.

Hpumep 27: Cunres 3-(((R)-2,2-numernii-1-(S-metuadypan-2-ui)nponus)aMuHo)-
4-(((S)-5-¢prop-1-MeTHI-3-0KCOU30HHIOTUH-4-HIT)AMHHO ) IUKI100yT-3-eH-1,2-nmoHa u  3-
(((R)-2,2-aumeTna-1-(S-meruadypan-2-ui)nponui)amuto)-4-(((R)-5-prop-1-meTnn-3-

OKCOHU30UH/I0JUH-4-HJ1)AMHHO)IHKI00yT-3-eH-1,2-1H0HA
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B cmecb opmHOro wu3 sHaHTHOMEPOB  3-((5-¢TOp-1-MeTHII-3-OKCOM30MHIOMNH-4-
WIT)aMHHO )-4-MeTOKCUIMKIO0YT-3-eH-1,2-nnona (50 mr, 0.171 mmons) u (1KR)-2,2-gumernn-1-
(5-metun-2-pypun)nponan-1-amura (30 mr, 0.180 mMmonp) B meranone (3.0 mu) mobasisu
TpusTUIaMuH (43 mr, 0.42 MMob, 2.5 3KB.) Ipu KOMHATHOH Temnepatype. [lony4eHHyIO cMech
nepeMermmBau npu 60 °C B TeueHHe 3 YacOB, 3aT€M OCTABJISUIA OXJIAXKIATHCSA IO KOMHATHOMU
TeMIepatypbl. PacTBopuTenb ynansiad NpU MOHM)KEHHOM JaBJIE€HUH, W TMOJY4YeHHBIH CBIPOM
NPONYKT ouHInagn MeropoM mnpenaparuBHoii BOXKX (aueronutpuwi-soma ¢ 0.1% TOVYK),
nonyuyas nesnepoil npoaykt. 'H-SIMP (400 MI'u, JIMCO-ds) & 9.65 (c, 1 H), 8.80 (c, 1 H), 8.42
(n,/J=10.1Tu, 1 H), 7.46 (nn, J=3.1,84 T, 1 H), 736 (an, /J=3.9,821Tu, 1 H),6.18 (n, J =
32, Ty, 1 H), 6.03 (m, /J=24Tn, 1 H), 500 (n, /=10.5Tn, 1 H), 456 (xs, J=7.1Tn, 1 H),
227 (¢, 3 H), 133 (n, J = 6.6 T'y, 3 H), 095 (¢, 9 H). MC: (ES) m/z BeMHCICHO IS
C23H24FN304 [M - H] 424 .2, natineno 424.0. [pyroit nuacrepeoMep MOJydaid aHAJIOTHYHBIM
croco6om. 'H-SIMP (400 MI', IMCO-ds) & 9.64 (c, 1 H), 8.79 (c, 1 H), 8.40 (n, J = 10.5 I'y,
1H), 7.46 (nno, J= 113,86 Iy, 1 H), 734 (an, /=3.9,82 Ty, 1 H), 6.17 (n, /=32, 'y, 1 H),
6.04 -6.03 (M, 1 H), 5.00 (m, /=10.1Twm, 1 H), 4.56 (xB, J=6.6 "1, 1 H), 2.27 (¢, 3 H), 1.33 (x,
J=6.6Tu, 3 H), 095 (c, 9 H). MC: (ES) m/z Bbraucieno mist CsHyFN3O4 [M + H]" 426.2,
HanaeHo 426.0.

Hpumep 28: Cunres 3-[[(1R)-2,2-numerni-1-(S-merui-2-pypun)oyruilamuno]-4-
[[(LS)-5-¢pTop-1-MmeTH-3-0KCO-U30MHAOIUH-4-11|aMUHO |UMKI00yT-3-eH-1,2-TH0HA H  3-
[[(1R)-2,2-aumeTna-1-(S-meTnia-2-gpypua)doyruilamuno]-4-[[(1R)-S-prop-1-meTni-3-oxco-

H30MHI0JHH-4-1J1|aMHHO |uNK100yT-3-eH-1,2-11HoHA
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Tpuwstunamun (0.025 ma, 0.18 MMounb) 1o6aBIsAIN B CMECh OTHOTO M3 YHAHTHOMEPOB 3-
((5-¢Top-1-meTni-3-0KCON30UHIOINH-4-1IT)aMUHO )-4-MEeTOKCULINKIIOOYT-3-eH-1,2-11oHa (26
mr, 0.09 mmone) u (1R)-2,2-gumeriin-1-(5-metun-2-¢pypun)oyran-1-amuaa rugpoxyopuna (20
mr, 0.09 mmons) B MeOH (1.0 mu). PeakiimoHHyI0 cMech MepeMeIlnBajId MPH KOMHATHOU
Temreparype B TeueHne 18 yacos. 3aTeM B peakuuro 100ABISUIN CHIIMKAresb, CMECh YIapUBaJIH
U OuuIaiu MeTtofoMm xpomartorpadum Ha cuiukarene (ot 1% mo 10% MeOH B CH)Cl).
[IponykT 3arem ouminanu meronom obparnenHo-¢paszHoi xpomartorpadpuu (MeCN:H,O ¢ 0.1%
T®VYK B KkauecTBe 3JIH0€HTa), nony4as puHanbHbI nponykt. 'H-IMP (400 MI'u, JIMCO-ds) &
9.65 (¢, 1H), 8.79 (¢, 1H), 8.40 (n, /= 10.2 T'u, 1H), 7.47 (an, J=11.1, 8.2 T'y, 1H), 7.35 (an, J
=83,381TIm, 1H), 6.17 (n, /J=3.1I'y, 1H), 6.06 — 6.01 (m, 1H), 5.10 (g, /=102 'y, 1H), 4.58
(xB, J = 6.6 I'y, 1H), 2.27 (c, 3H), 1.34 (o, J = 6.7 I'y, 3H), 1.32 — 1.24 (M, 2H), 0.94 (¢, 3H),
0.88 (c, 3H), 0.83 (1, J = 7.4 Ty, 3H). MC: (ES) m/z Beruucneno aus CrsHyFN304 [M+H]"
440.2, naiineno 440.4. JIpyroii quacrepeoMep MOMyYad aHAJIOTHYHBIM CITIOCOOOM.

[IpuBeneHHble HW)KE COENWHEHHMs TNOJyYajdd METOAaMH CHHTe3a, AHAJIOTUYHBIMU
ONMCAHHBIM BBILIE, IPUMEHSISI COOTBETCTBYIOIINE PEAreHThl, U OXapaKTePU30BBIBATIA METOAMHU
MC (macc-criektpometpust) w/mnu AIMP, xak nokaszano B Tabnume 1.

Tabauua 1. XapakTepucTHKH coeIHHEeHUI

CrtpykTtypa AMP MC

'H-AMP (400 MI'uy, IMCO-ds) &6 | MC: (ES) m/z
9.88 (¢, 1 H), 9.06 (n, J = 9.6 'y, | BBIUKCIIEHO IS
o o 1H), 7.79 (n, J=8.0 'y, 1 H), 7.40 | C51H31N306 [M-H]
Jb\ —-737(m,3H),7.29 (0, /=80T, | 5422, HalIeHO

1H), 6.16 (n, J=3.2 'y, 1 H), 6.02 | 542.2.
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(n,J=32Tw 1 H), 512 (1, J =
10.4 T'u, 1 H), 4.82 (c, 2 H), 2.39
(c, 3 H), 2.27 (c, 3 H), 2.25 (¢, 3H),
0.96 (c, 9 H).

H-SIMP (400 MTI'n, JIMCO-ds) &
9.86 (c, 1 H), 9.04 (n, J=10.4 Ty,
1 H), 7.5 (v, 1 H), 7.44 (c, 1 H),
7.42 (c, 1 H), 7.19 (v, 1 H), 6.18 (x,
J=28Tu, 1 H), 6.03 (1, J =28
Iy, 1H),5.11 (g, J=10.4 Ty, 1 H),
456 (c, 2 H), 4.11 (c, 2 H), 2.27 (c,
3 H), 0.96 (c, 9 H).

MC:  (ES) miz
BBIYUCIIEHO ISt
CuH2sFN4Os  [M-
H] 469.2, naiineno
469.2.

Cl

H-SIMP (400 MTI'n, JIMCO-ds) &
10.00 (¢, 1 H), 9.18 (c, 1 H), 7.56
(n,J=84Tw 1H), 745 (n,J=8.4
Iy, 1 H),6.19 (n,J=3.2 Ty, 1 H),
6.04 (1, J =32 I'y, 1 H), 2.94 (c,
3H), 2.27 (¢, 3 H), 1.56 (c, 6 H),
0.95 (c, 9 H).

MC: (ES) m/z
BBIUHUCIICHO AJIA
CsH7DCIN;Oy4

[M-HJ 4712,

Haiineno 471.2.

H-SIMP (400 MTI'y, JIMCO-ds) &
9.84 (c, 1 H), 8.98 (1, J=10.0 Ty,
1 H), 8.94 (c, 1 H), 7.57 (n, J = 8.4
Iy, 1 H), 7.40 (z, J = 8.4 Ty, 1 H),
733 (1, J=8.0Tn, 1 H), 7.29 -7.25
(M, 1 H), 7.19 -7.17 (m, 2 H), 5.52
(n,J=10.4T'u, 1 H), 436 (c, 2 H),
2.40 (¢, 3 H), 0.96 (c, 9 H).

MC: (ES) m/z
BBIYHCJICHO hil &
C2H24CIN;O3  [M-
H] 438.2, naiineno
438.2.

O\\ //O
Cl

N0

H-SIMP (400 MTI'n, JIMCO-ds) &
9.87 (¢, 1 H), 9.04 (n, J=10.4 Ty,
1 H), 8.95 (¢, 1 H), 7.57 (n, J = 8.8
I'w 1 H), 7.42 — 736 (m, 3 H), 7.31
-7.29 (M, 3 H), 5.12 (1, J = 10.4 T,
1 H), 437 (¢, 2 H), 0.93 (c, 9 H).

MC:  (ES) miz
BBIYUCIIEHO ISt
CxH»CIN;O3  [M-
H] 424.1, naiineno
424 1.
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o, 0

cl );L

o

0/

H-SIMP (400 MTI'n, JIMCO-ds) &
9.86 (c, 1 H), 8.93 (v, 1 H), 8.87 (n,
J =104 Tyl H), 757 (1, J = 8.4
Iy, 1 H), 7.39 (n, J = 8.4 Ty, 1 H),
731 -7.25 (v, 2 H), 7.03 -7.00 (m,
2H), 5.52 (g, J = 10.4 T'y, 1 H),
436 (c, 2 H), 3.79 (c, 3 H), 0.92 (c,
9 H).

MC: (ES) m/z
BbBIYUCIJICHO JJIsA
C2H24CIN3O4  [M-

H] 4542, naiineno
4542,

TH-SIMP (400 MT'w, IMCO-ds) &

Cl 10.02 (¢, 1 H), 922 (¢, 1 H), 9.09 | MC: (ES) m/z
(c, 1 H), 7.59 (n, J = 8.8 I', 1 H), | BbIuUCIEHO TSt
N 747 (n,J =88 T, 1 H), 624 (1. J | CosHusDCIN;0,
=32Tu, 1 H),6.09 (n, /J=32Tu, | [M-H] 4572,
1 H), 232 (¢, 3 H), 1.61 (c, 6 H), | naitineno 457.2.
1.01 (c, 9 H).
"H-AIMP (400 MI'u, IMCO-ds) &
Cl 9.99 (c, 1 H), 9.18 (c, 1 H), 8.98 (¢, | MC:  (ES) m/z
1 H), 7.63 (o, /=8.4Tn, 1 H), 747 | BbIuUCIEHO TSt
" (n,/J=84Tn, 1 H), 6.24 (n, /=32 | C2xH21DCIN304
I'm, 1 H), 6.09 (n, J=3.2Tu, 1 H), | [M-H] 4291,
442 (c, 2 H), 2.32 (¢, 3 H), 1.01 (c, | HaiimeHo 429.1.
9 H).
"H-AIMP (400 MI'u, IMCO-ds) &
993 (c, 1 H),9.12 (c, 1 H), 8.96 (c, MC (B miz
BBIUUCIIEHO ISt

1 H), 7.46 (1, J = 7.2 T, 2 H), 6.25
(n,J=2.8Twn, 1 H), 6.00 (1, /=28
Ty, 1 H), 451 (c, 2 H), 2.33 (c,
3H), 1.02 (¢, 9 H).

C»H21DFN3O4 [M-
H] 413.2, naiineno
413.2.

MC: (BES) m=

BbBIYUCIJICHO JJISL
C30H27CIN4Os[M +
Na]* 581.2,

HaligeHo 581.5.
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MC: (ES) mz
BBIYHCJICHO hil &
C30H20CIN4Os[M -
H] 5752, naitneno
5752

MC: (BES) m=

BbBIYUCIJICHO JJISL
C30H27CIN4O4[M +
Na]* 565.2,

HaligeHo 565.4.

MC: (ES) mz
BBIYHCJICHO hil &
C2oH2sCIN4O4[M -
H] 5272, naitneno
527.1.

MC: (BS) m*

BbBIYUCIJICHO JJIsA
C29H24CIF,N306[M
- H] 582.1,

HaligeHo 582.3.

MC.  (ES) m=
BBIYHUCJIEHO nst
CasHosCINGOg[M +
H]™ 549.2, naiineno
549.5.

MC: (ES) mz
BBIYHCJICHO hil &
C20H27CIFN;O5[M -
H] 550.2, naitneno
550.2.

MC: (BS) m*
BBIUHUCIICHO AJIA

C31H30CIN3Og[M -
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H] 606.2, naiineno
606.2.

MC: (ES)

BBIYTHUCJICHO

m/’z
ISt
C30HasCINGOg[M +
H]™ 573.2, Haiineno
5732

TH-SIMP (400 MT, JIMCO-ds) &
9.95 (c, 1 H), 9.14 (n, ] = 9.7 I'y,
1H), 7.89 (1, J = 8.6 Ty, 1 H), 7.67
(n,J=86Tn, 1 H),7.50 (5, ] =86
Tu, 1 H), 7.18 (1, T =24 Ty, 1 H),
7.04 (nn,J =24, 8.4 'y, 1 H), 6.50
- 6.44 (M, 2 H), 6.35 (1, J = 2.4 I'n,
1 H), 512 (n, T = 102 T'y, 1 H),
484 (n,J =47 I'y, 2 H), 3.83 (c,
3H), 0.95 (¢, 9 H).

MC: (ES) m/z

BBIYHUCJIEHO nst
C2oHasCIhbN3;O7 [M -
H] 596.1, wnaitneno

596.4.

o]

MC: (ES)

BBIYTHMCJICHO

m/’z
ISt
CoHasCINSOg[M +
H]™ 550.1, naiineno
550.5.

MC: (BES) m*

BbBIYUCIJICHO JJISL
CosHpsCIN4Os[M +

H]™ 549.2, naiineno

TN
N 549.5.
O, / MC: (ES) mz
Cl
\Q\N N BBIUHUCIIEHO IUTSA
N0 C28H2sCIN4Os[M +
I \—COH H]* 549.2, naiineno
=N

5495.

H-SIMP (400 MTI', IMCO-ds) &
9.64 (c, 1 H), 8.79 (c, 1 H), 8.37 (n,

MC: (ES)

BBIYTHUCJICHO

m’z

1A
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W 3HaHTUomMeEp

o
E

\\D/i"
g,\‘ :
N o o/

J =102 Tu, 1 H), 744 (un, J =
11.0, 82 Ty, 1 H), 7.33 (an, J =
3.9, 8.8 'y, 1 H), 6.07 (c, 1 H),
4.95 (n, J=10.1 T, 1 H), 4.56 (ks,
J=63Tw 1 H),2.18 (c, 3 H), 1.87
(c, 3 H), 1.33 (1, J = 6.6 I'u, 3 H),
0.95 (c, 9 H).

CuHysFN3Osy [M -
H]'438.2,
438.0.

HaligeHo

N7

o

o) O
N

H-SIMP (400 MTI'n, JIMCO-ds) &
9.65 (c, 1 H), 8.88 (c, 1 H), 8.40 (x,
J=102Tu, 1 H), 7.46 (an, J = 8.2,
10.9 T, 1 H), 7.33 (an, J = 3.9,
8.6, I'y, 1 H), 6.17 (1, J = 3.2 I'y,
1H), 6.03 (z, J = 3.2 T'y, 1 H), 5.00
(n, J =102 T'w, 1 H), 4.50 - 4.40
(M, 1 H), 2.27 (c, 3 H), 1.95 - 1.80
(M, 1 H), 1.60 - 1.50 (v, 1 H), 0.90
(c, 9H) 0.82 - 0.79 (m, 3 H).

MC: (ES)

BBIYTHUCJICHO

m/’z
st
C24H26CIFN;04 [M
+H] 4402,

Haiineno 440.1.

TH-AMP (400 My
JIMCO-ds) § 9.64 (c, 1 H), 8.87 (c,
1 H), 8.36 (z, J = 10.1 T'y, 1 H),
745 (nn, J = 86, 11.3 T, 1 H),

MC: (ES) mz
733 (mm, J = 3.9, 86, I'u, 1 H),

BBIUUCJICHO IUTsT
6.16 (o, J =32 T'u, 1 H), 6.04 -

CysHasCIFN3;O4 [M
6.03 (m, 1 H), 5.09 (o, /=102 I'y,

+H]" 4542,
1H),455-445(Mm, 1 H),227(c, 3

HalineHo 454.0.
H), 1.98 - 1.85 (m, 1 H), 1.60 - 1.50
(m, 1 H), 1.35-1.25 (m, 2 H), 0.94
(c,3H), 088 (c,3 H),0.85- 0.79
(M, 6 H).

'H-amP (400 ML,

MC: (ES) mz
JIMCO-ds) 6 9.67 (¢, 1 H), 9.01 (c,

BBIUUCJICHO IUTsT

1 H), 840 (z, J = 102 T, 1 H),
7.72 (n, J = 10.6 'y, 1 H), 6.07 (c,
1 H), 494 (g, J = 102 Ty, 1 H),
4.65 (xs, J = 6.2 'y, 1 H), 2.18 (c,

CosHysCIFN3Os [M
-H] 472.1, naiineno
471.9
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3 H), 1.87 (¢, 3 H), 1.42 (1, /= 6.6
I'y, 3 H), 0.95 (c, 9H).

TH-SIMP (400 MT, JIMCO-ds) &
9.68 (¢, 1 H), 9.01 (c, 1 H), 8.43 (x,
J=10.1Tu, 1 H), 7.72 (n, J=11.0
Ty, 1 H), 6.17 (o, J=2.8 T, 1 H),
6.03 (n, J=2.8 Ty, 1 H), 5.00 (n, J
=102 'y, 1 H), 4.65 (xB, J = 6.6
T'w, 1 H), 2.22 (c, 3 H), 1.42 (n, J =
6.6 T, 3 H), 0.95 (c, 9 H).

MC: (ES) m/z
BBIYUCJICHO AJIA
CysHysCIFN:Oy [M
+H] 460.1,

Haiineno 460.0.

O\\ //0

H-SIMP (400 MTI'n, JIMCO-ds) &
991 (¢, 1 H), 9.0 (1, J = 102 I'y,
1H), 8.59 (n, J = 102 I', 1 H),
8.40 - 8.18 (m, 1 H), 7.60 (n,.J = 8.6
Ty 1 H), 7.42 (z, J=9.0 Ty, 1 H),
6.09 (c, 1 H), 5.04 (n, J=10.1 Ty,
1 H), 4.48 (c, 2 H), 435 - 4.20 (m,
1H), 3.20 - 3.0 (m, 4 H), 2.18 (c,
3H), 2.25 - 1.85 (v, 4 H), 1.87 (c,
3H), 0.95 (c, 9 H).

MC:  (ES) m~
BBIYHUCJIEHO nst
C2sH33CINGOy [M +
H]™ 525.2, naiineno
525.2.

H-SIMP (400 MTI'y, JIMCO-ds) &
9.92 (¢, 1 H), 9.25 (bs, 1 H), 9.04
(n,J=2.6Tw 1H), 7.61 (1,]=86
T'w 1 H), 7.42 (1, ] = 8.6 'y, 1 H),
6.19 (x, T = 3.1 Ty, 1 H), 6.04 (1, J
=23 T 1 H), 5.09 (n, J = 9.8 Ty,
1 H), 4.48 (c, 3 H), 435 - 4.15 (m,
2H), 3.60 - 3.45 (m, 2 H), 3.20 -
3.10 (m, 2 H), 2.78 (n, J = 3.2 Ty,
2H), 2.27 (c, 3 H), 2.10 - 1.95 (m,
3H), 0.95 (c, 9 H).

MC:  (ES) m~
BBIYHUCJIEHO nst
C2sH33CINGOy [M +
H]™ 525.2, naiineno
525.2.
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MC: (ES)

BBIYTHUCJICHO

m/’z
ISt
C20H3CIN3;O|M  +
H]™ 554.2, naiineno
5542,

MC: (ES)

BBIYTHUCJICHO

m/z
st
C30H29FN306 [M
+  H]Y 5462,

HalineHo 546.5.

TH-SIMP (400 MT, JIMCO-ds) &
9.94 (c, 1 H), 9.10 (z, J = 10 I'y,
1H), 7.81 (1, J = 8.4 T'y, 1 H), 7.66
(n,J=8.4Tu, 1 H), 7.49 (1, J= 8.8
Tw, 1 H), 7.42 (c, 1 H), 7.31 (1, J =
6.8 'y, 1 H), 6.17 (n, J = 3.2 'y,
1H), 6.02 (1, J=3.2 Ty, 1 H), 5.11
(n,J=10Tw, 1 H), 4.90 - 4.78 (m,
2H), 2.58 (k8, J = 7.2 T, 2H), 2.38
(c, 3H), 1.12 (1, J = 7.2 T'yy, 3H),
0.94 (c, 9 H).

MC:  (ES) m~
BBIYUCIIEHO ISt
Cs51H30CIN3Os  [M-
H] 574.1, naiineno

574.1.

MC: (ES)

BBIYTHUCJICHO

m/’z
ISt
C29H15C12N306 [M-
H] 580.1, naitneno
580.3.

TH-SIMP (400 MT, JIMCO-ds) &
9.94 (c, 1 H), 9.09 (z, J = 10 I'y,
1H), 7.90 (1, J = 8.8 T'w, 1 H), 7.66
(n,/=8.8Tu, 1 H),7.49 (1, /=88
Ty, 1 H), 7.19 (1, J = 2.8 T'y, 1H),
7.04 (nn, J=2.8, 8.8 'y, 1 H), 6.17
(n,J=32Tn, 1 H), 6.02 (n, J=32
Ty, 1 H), 5.11 (g, J = 10 Ty, 1H),
4.90 - 478 (v, 2H), 3.83 (c, 3H),

MC:  (ES) m%
BBIYUCIIEHO ISt
Cs51H30CIN;O7  [M-

H] 590.0, naitneno
590.0.
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2.56 (xB,J=7.6 Ty, 2 H), 1.12 (1, J
=7.6 'y, 3H), 0.94 (¢, 9 H).

MC.  (ES) m=
BBIYUCIIEHO ISt
C20H28CIN3Os5  [M-
H] 532.1, naitneno
532.4.

H-SIMP (400 MTI'n, JIMCO-ds) &
9.94 (¢, 1 H), 9.09 (an, J = 1.6, 8
Ty, 1 H), 7.72 - 7.67 (m, 2 H), 7.60
(n,J=7.2Tu, 1 H), 7.53 - 7.48 (m,
2 H), 6.07 (¢, 1 H), 5.04 (g, J = 10
Ty, 1 H), 4.94 - 481 (v, 2H), 2.15
(c, 3H), 1.85 (c, 3H), 0.94 (c, 9 H).

MC:  (ES) m~
BBIYUCIIEHO ISt
C30H28CIN3Os  [M-
H] 560.1, naitneno
560.1.

MC: (ES) mz
BBIYHCJICHO hil &
C29H25CIFN306 [M-
H] 564.1, naiineno
564.3.

MC.  (ES) m=
BBIYUCIIEHO ISt
C30H28CIN3Os  [M-
H] 560.1, naitneno
560.4.

MC.  (ES) m=
BBIYUCIIEHO ISt
C51H51N306 [M-HJ
540.2, HaiAeHO
540.2.

MC.  (ES) m=
BBIYUCIIEHO ISt
C29H27N306 [M-HJ
513.2, HaiAeHO

513.2.
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MC.  (ES) m=
BBIYUCIIEHO ISt
C30H2sFN;07  [M-
H] 560.2, naiineno
560.2.

TH-SIMP (400 MTu, IMCO-ds) &
9.81 (¢, 1 H), 8.97 (n, J = 10 I'y,
1H), 7.64 - 7.38 (M, 5 H), 6.09 (n, J
=28 T, 1 H), 5.94 (n, /=28 Iy,
1 H), 5.02 (n,J =12 T, 1 H), 4.92
- 4.81 (m, 2 H), 2.17 (¢, 3H), 0.87
(c, 9H).

MC:  (ES) m~
BBIYUCIIEHO ISt
C29H5F2N30s  [M-
H] 548.1, naiineno
548.1.

H-SIMP (400 MTI'n, JIMCO-ds) &
9.83 (¢, 1 H), 8.95 (n, J = 10 I'y,
1H), 7.84 (o, J = 1.6, 8.0 'y, 1 H),
762 (ar, J = 1.6, 8 Ty, 1 H), 7.51
(n,J=6.8Tw, 1 H), 7.48 - 7.41 (m,
3 H), 6.00 (c, 1 H), 4.98 (1, J = 10
Ty, 1 H), 497 - 4.84 (m, 2 H), 2.09
(c, 3 H), 1.80 (c, 3 H), 0.88 (c, 9H).

MC:  (ES) m~
BBIYUCIIEHO ISt
C30H2sFN3O0s  [M-
H] 544.1, naiineno
5441,

TH-SIMP (400 MT, JIMCO-ds) &
9.84 (c, 1 H), 9.01 (z, J = 10 I'y,
1H), 7.84 (nn, J= 1.6, 8.0 T', 1 H),
7.62 (ar, J= 1.6, 10 Ty, 1 H), 7.51
(n,J=6.8Tw, 1 H), 7.48 - 7.43 (m,
2 H), 6.39 (¢, 2 H), 5.06 (z, J = 10
T'w, 1 H), 4.97 - 4.85 (m, 2 H), 0.89
(c, 9H).

MC: (ES) mz
BBIYHCJICHO hil &
C28H23CIFN306 [M-
H] 550.1, naitneno
550.1.

MC.  (ES) m=
BBIYUCIIEHO ISt
C30H2sFN3O0s  [M-
H] 5442, naiineno
5442,
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MC: (ES) mz
BBIYHCJICHO hil &
C29H25CIFN306 [M-
H] 564.1, naiineno
564.1.

MC: (ES) mz
BBIYHCJICHO hil &
C29H25CIFN306 [M-
H] 564.1, naiineno
564.1.

TH-SIMP (400 MT, JIMCO-ds) &
9.83 (c, 1 H), 8.99 (n, J = 10 I'y,
1H), 7.84 (an, J = 1.6, 8.0 Ty, 1 H),
762 (ar, J = 16, 8 Ty, 1 H), 7.51
(n,J=6.8Tu, 1 H), 7.48 - 7.42 (m,
3H),6.10 (1, J=3.2Tw, 1 H), 5.96
(n,J=32Tu, 1 H), 504 (1, J= 10
Ty, 1 H), 497 - 4.85 (v, 2 H), 2.18
(c, 3 H), 0.88 (c, 9 H),

MC:  (ES) m~
BBIYUCIIEHO ISt
C20H26FN30s  [M-
H] 530.1, naitneno
530.1.

HOOC

MC.  (ES) m=
BBIYUCIIEHO ISt
C29H26CIN3Os  [M-
H] 546.1, naitneno
546.1.

MC.  (ES) m=
BBIYUCIIEHO ISt
C29H26CIN3Os  [M-
H] 546.1, naitneno
546.1.

MC.  (ES) m=
BBIYUCIIEHO ISt
C30H28CIN3Os  [M-
H] 560.2, naiineno
560.2.
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MC: (ES) mz
BBIYHCJICHO hil &
C26H26CIN5O4  [M-
H] 506.2, naitneno
506.2.

MC: (ES) mz
BBIYHCJICHO hil &
C25H24CIN5O4  [M-
H] 492.1, naiineno
492.1.

MC: (ES) mz
BBIYHCJICHO hil &
C25H24CIN5O4  [M-
H] 492.1, naiineno
492.1.

cl Oj;ioé/ MC: (ES) mz
NN BBIUUCIICHO TUTS
o 0/
g CysHasCIN3Os  [M-
o]
\ H] 4842, Haiigeo
484 2.
o,_° MC: (ES) mz
m@NﬂN )
o BBIMHCIIEHO ISt

C3H3CIN;O7 [M-
H] 604.2, naiineno
604.2.

Fay o
\?N N”
NS o/

TH-SIMP (400 MTI'w, JIMCO-ds) &
9.57 (¢, 1 H), 8.72 (c, 1 H), 8.37 (n,
J=10Tu, 1 H), 7.32 (n, J= 12 T'y,
1H),6.17 (n, J=2.8 T'w, 1 H), 6.03
(n,J=2.8Tu, 1 H), 5.00 (n, J =12
Iy, 1 H), 431 (c, 1 H), 2.56 (xs, J
=7.2Tw, 2H), 2.27 (c, 3H), 1.17 (1,
J=172Tu, 3H), 0.95 (c, 9 H).

MC: (ES) mz
BBIYHCJICHO hil &
C2H26CIN3O4  [M-
H] 438.1, naiineno
438.1.
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H-SIMP (400 MTI'n, JIMCO-ds) &
9.52 (¢, 1 H), 8.68 (c, 1 H), 8.26 (n,
J =104 TI'y, 1 H), 7.38-7.28 (m,
2H), 5.96 (c, 1 H), 4.85 (1, J = 10.4
'y, 1 H), 2.07 (¢, 3H), 1.77 (¢, 3H),
1.31 (c, 6H), 0.84 (c, 9 H).

MC:  (ES) m~
BBIYUCIIEHO ISt
CasHosFN3Oy  [M-
H] 4522, naiineno
452.2.

MC: (ES) mz
BBIYHCJICHO hil &
C2gH2sCINsO4  [M-
H] 533.2, naiineno
533.2.

TH-SIMP (400 MT'w, IMCO-ds) &
10.07 (¢, 1 H), 9.20 (1, J = 10 T,
1H), 8.77 (n, J = 4.8 T'w, 2 H), 7.69

MC: (BS) m*

O
= (n, /J=88Tu, 1 H), 7.57 (n, /= 8.8 | BbIUUCIICHO IS
I'm, 1 H), 729 (1, J=4.8 T'u, 1 H), | C26H24CIN504 [M-
6.20 (n, /J=3.2Tu, 1 H), 6.04 (o, J | H]" 504.1, Haiineno
=32Tu, 1 H), 512 (n, /=10 Tm, | 504.1.
1H), 5.04 (c, 2H), 2.28 (¢, 3H), 0.97
(c, 9H).
O ! MC: (ES) m/z
N NN BBIUUCJIEHO IJIst
NS0 o/
C24H26FN3Na0O4

[M + Na] 4622,

HalineHo 462.5.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C22H20F4N304

[M + H] 4662,

HalineHo 466.4.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C23H21F2N304

[M + H] 4222,

Haiineno 422.0.
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MC: (ES) m/z
BBIUHUCIICHO AJIA
C28H26C12N406
[M + H] 5492,

HalineHo 549 4.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C30H27CIN306

[M - HJ" 5602,

HaiineHo 560.3.

'H-AMP (400 MI'uy, IMCO-ds) &
997 (¢, 1H), 9.13 (m, J = 10.1 T,
1H), 7.94 (nn, J =738, 1.6 I'n, 1H),
7.79 — 7.67 (M, 2H), 7.63 (an, J =
80, 1.3 T'u, 1H), 7.57 — 7.46 (m,
2H), 6.20 (n, J = 3.1 I'u, 1H), 6.05
(m, / =31Tu, 1H), 514 (g, J =
10.0 I'u, 1H), 493 (n, J = 17.5 ',
1H), 4.86 (o, J=17.5Tu, 1H), 2.61
(xB, J =75 T, 2H), 1.16 (1, J =
7.5 T'u, 3H), 0.96 (¢, SH).

MC: (ES) m/z
BBIUHUCIICHO AJIA
C30H27CIN306

[M - HJ" 5602,

Haiineno 560.0.

MC: (ES) m/z
BBIYHCJICHO hil &
C31H30N306 [M -
H] 540.2, naitneno
540.3.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C32H33N3Na07

[M + Na]® 5942,

HaligeHo 594 .3.

MC: (ES) m/z
BBIYHCJICHO hil &
C31H30N307 [M -
H] 556.2, naiineno
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556.2.
0P MC: (ES) m/z
@NQN
— BBIUHUCIICHO JJISL
NS0 [ 7
GCOZH C31H30N306 [M -
H] 540.2, naitneno
540.2.
o 0 MC: (ES) m/z
\Q\N/ELN BBIUHUCIICHO AJIA
N"o C30H28N306 [M -
COH

H] 526.2, naitneno
526.2.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C29H24F2N306

[M - HJ 5482,

HalineHo 548 4.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C26H28F2N306

[M + H]* 5162,

Haiigeno 516.1.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C24H24CIN7NaO4
[M + Na]® 5322,

HaligeHo 532.2.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C27H30CIN406

[M - HJ 5412,

HalineHo 541.2.

o o

HO.C

MC: (ES) m/z
BBIUHUCIICHO AJIA

C27H29CIN306




121

[M - HJ 5262,

HaligeHo 526.3.

"H-AIMP (400 MI'u, IMCO-ds) &
13.12 (¢, 1H), 9.95 (¢, 1H), 9.13 (x,
J=10.1Tu, 1H), 7.66 (g, J = 8.7
I'm, 1H), 7.49 (n, J = 8.8 I'y, 1H),
6.21 (n, J=3.1Tmu, 1H), 6.05 (axn, J
=3.1,13Tu, 1H), 5.12 (&, /J=10.0
I'n, 1H), 4.65 (an, J =109, 48 I'y,
1H), 4.49 (c, 2H), 2.29 (¢, 3H), 2.13
— 1.87 (m, 2H), 0.97 (c, 9H), 0.90
(r, /J=73Tn, 3H).

MC: (ES) m/z
BBIUHUCIICHO AJIA
C26H29CIN306

[M + H]* 5142,

Haiineno 514.0.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C26H28CIN405

[M - HJ 5112,

Haiigeno 511.1.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C25H28CIN406S
[M - HJ 5471,

HaiineHo 547.1.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C26H29CIN4NaO5
[M + Na]® 5352,

HaligeHo 535.2.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C24H28CIN404

[M + H]* 4712,

Haiineno 471.1.
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MC: (ES) m/z
BBIUHUCIICHO AJIA
C25H26CIN405

[M - HJ 4972,

Haiineno 497.1.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C26H27CIF3N405
[M + H]* 5672,

HaligeHo 567.0.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C25H26CIN405

[M - HJ 4972,

Haiineno 497.1.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C25H26CIN405

[M - HJ 4972,

Haiineno 497.1.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C25H26CIN405

[M - HJ 4972,

Haiineno 497.1.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C26H27CIN306

[M - HJ 5122,

Haiigeno 512.1.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C25H27CIN306

[M + H]* 5002,

Haiigeno 500.1.
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o0 MC: (ES) m/z
Cl@“ N"N— BBIUHCIIEHO bif
Hoc A, ™ C25H27CIN306
[M + HJ" 5002,
Harneno 500.1.

o_ 0 MC: (ES) m/z
CI@\N);LN """ BBIUHUCIICHO AJIA
¥o C25H25CIN306

HO,C

[M - H] 4981,

HalineHno 498.1.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C24H26CIN405

[M + H]* 4852,

HalineHo 485.1.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C22H19CIN305

[M - HJ 4401,

Haiineno 440.1.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C26H32CIN404

[M + H]* 4992,

HalineHo 499.2.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C24H25CIN306

[M + H]" 486.1,

HalineHo 486.1.

o )y

MC:. (ES) m/z
BBIUHUCIICHO AJIA
C26H29CIN306

[M + HJ" 5142,

Haiigeno 514.1.




124

MC: (ES)
BbBIYUCIJICHO
C22H22CIN305

[M + H]* 4082,

m/z

1A

Haiineno 408.1.

MC: (ES)
BbBIYUCIJICHO
C24H25CIN305
[M - HJ 4701,

m/z

1A

Haiineno 470.1.

MC: (ES) m/z

BBIYUCJICHO AJIA
C25H27CIN304
[M - H] 4682,

HalineHo 468.1.

MC: (ES)

BBIYTHUCJICHO

m/z
st
C23H25CIN304

M + H]" 4422,

Halineno 442.1.

H-SIMP (400 MTI'n, JIMCO-ds) &
9.88 (c, 1H), 9.06 (n, J = 10.1 Ty,
1H), 8.70 (c, 1H), 7.37 — 7.25 (m,
2H), 6.20 (1, J = 3.1 T, 1H), 6.05
(n, J =23 I'y, 1H), 5.15 (n, J =
10.0 T, 1H), 4.32 (c, 2H), 2.29 (c,
3H), 2.24 (c, 3H), 0.98 (c, 9H).

MC: (ES)

BBIYTHUCJICHO

m/z
hil &
C23H24N304 [M -
H] 406.2, naitneno
406.1.

TH-SIMP (400 MT, JIMCO-ds) &
9.97 (¢, 1H), 9.16 (n, J = 10.0 Ty,
1H), 9.04 (c, 1H), 7.54 (n, J = 8.7
I'u, 1H), 7.40 (n, J = 8.7 I'u, 1H),
6.19 (n, J = 3.1 T, 1H), 6.04 (1, J
=3.1 Ty, 1H), 5.13 (z,J = 10.0 I'y,
1H), 2.27 (¢, 3H), 1.56 (c, 6H), 0.96
(c, 9H).

MC: (ES) m/z
BBIUHUCIICHO AJIA
C24H25CIN304

[M - HJ 4542,

HalineHo 454.2.
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H-SIMP (400 MTI'n, JIMCO-ds) &
9.87 (¢, 1H), 9.05 (n, J = 10.1 Ty,
1H), 8.90 (c, 1H), 7.46 — 7.36 (m,
2H), 6.19 (1, J = 3.1 T, 1H), 6.04
(n, J =32 Ty 1H), 5.13 (n, J =
10.0 T, 1H), 4.45 (c, 2H), 2.27 (c,
3H), 0.96 (c, OH).

MC: (ES) m/z
BBIUHUCIICHO AJIA
C22H23FN304 [M
+  H" 4122,

Halineno 412.2.

H-SIMP (400 MTI'n, JIMCO-ds) &
11.04 (¢, 1H), 9.21 (n, J = 10.0 I'y,
1H), 8.26 (c, 1H), 7.40 (1, J = 7.9
Ty, 1H), 7.27 (g, J = 8.3 Ty, 1H),
6.97 (n, J = 7.3 Ty, 1H), 6.21 (c,
1H), 6.05 (1, J = 2.5 T'y, 1H), 5.18
(n,J =99 Tu 1H), 3.39 - 331 (m,
2H), 2.90 (t, J = 6.6 Ty, 2H), 2.28
(c, 3H), 0.97 (c, 9H).

MC:  (ES) miz
BBIYHUCJIEHO nst
C23H26N304 [M +
H]™ 408.2, Haiineno
408.1.

TH-SIMP (400 MT, JIMCO-ds) &
9.95 (¢, 1H), 9.15 (n, J = 10.1 Ty,
1H), 8.94 (¢, 1H), 7.60 (1, J = 8.7
Tu, 1H), 7.44 (n, J = 8.7 I'y, 1H),
6.21 (n, J = 3.1 T, 1H), 6.06 (1, J
=3.0 'y, 1H), 5.14 (1, J = 10.0 I'y,
1H), 4.38 (c, 2H), 2.29 (¢, 3H), 0.98
(c, 9H).

MC: (ES) m/z
BBIUHUCIICHO AJIA
C22H23CIN304

[M + H]* 4281,

HalineHno 428.1.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C22H21BrN304

[M - HJ 4701,

Haiineno 470.0.

MC.  (ES) m/z
BBIYHUCJIEHO nst
C24H28N304 [M +
H]™ 4222, HaiineHo
422.1.
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MC.  (ES) m/z
BBIYHUCJIEHO nst
C22H24N304 [M +
H]™ 394.2, naiineno
394 1.

MC.  (ES) m/z
BBIYHUCJIEHO nst
C23H26N304 [M +
H]™ 408.2, Haiineno
408.2.

(n, /J=87Tu, 1H), 7.51 (n, J=8.8
'y, 1H), 7.18 (mn, J = 2.5 T'u, 1H),
7.04 (nn, J =838, 2.6y 1H), 6.19
(n, J=3.1Tu, 1H), 6.04 (nn, J =
3.1, 1.2 T'u, 1H), 5.13 (m, J = 10.1
'y, 1H), 4.88 (n, /= 17.8 I'n, 1H),
482 (o, J=17.4Tn, 1H), 474 (n, J
=6.1Tu, 1H), 2.26 (¢, 3H), 1.31 (&,
J=6.0T1, 6H), 0.96 (c, 9H).

= MC: (ES) m/z
o o/ BBIYHUCIIEHO IS
Y et C33H33CIN307
[M - HJ 6182,
Halineno 618.1.
O\ //0 :
. = MC: (ES) m/z
NN BBIYHCIIEHO s
NS0 (o 07
COoH C32H31CIN306
[M - HJ 5882,
HalineHo 588.4.
e L H-SIMP (400 MTI'n, JIMCO-ds) &
. \0“ o 9.96 (¢, 1H), 9.15 (1, J = 10.1 Ty,
A coxt 1H), 7.90 (g, J = 8.8 I'y, 1H), 7.69

MC: (ES) m/z
BBIUHUCIICHO AJIA
C32H31CIN307

[M - HJ" 6042,

HaungeHo 604.1
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TH-SIMP (400 MT, JIMCO-ds) &
9.96 (¢, 1H), 9.16 (n, J = 10.2 I'y,
1H), 7.91 (n, J = 8.8 Ty, 1H), 7.69
(n,J=8.7Twn, 1H), 7.51 (n, /= 8.8
Ty, 1H), 7.19 (g, J = 2.5 Ty, 1H),
7.06 (o, J = 8.8, 2.6 'y, 1H), 6.19
(n,J=3.1Twn, 1H), 6.04 (z, J=3.1
Ty, 1H), 5.12 (g, J = 10.1 Ty, 1H),
488 (n,J=17.4Tu, 1H), 4.82 (n,J
= 17.3 I'y, 1H), 4.13 (x8, J = 7.0
Ty, 2H), 2.26 (c, 3H), 1.36 (1, J =
7.0 T, 3H), 0.96 (c, OH).

MC: (ES) m/z
BBIUHUCIICHO AJIA
C31H31CIN307

[M + H]* 5922,

Haligeno 592.1

MC: (ES) m/z
BBIUHUCIICHO AJIA
C31H30CIN3NaO6
[M + Na]® 5982,

HaligeHo 598.1

MC: (ES) m/z
BBIUHUCIICHO AJIA
C30H24CIF3N306
[M - HJ 6141,

HalineHo 614.4.

N
o~ H

MC: (ES) m/z
BBIUHUCIICHO AJIA
C30H24CIF3N307
[M - HJ" 6301,

Halineno 630.4

MC: (ES) m/z
BBIUHUCIICHO AJIA
C29H24CIFN306
[M - HJ 5641,

HaugeHo 564.3
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MC: (ES) m/z
BBIUHUCIICHO AJIA
C29H24CI2N306
[M - HJ" 5801,

HalineHno 580.3

MC: (ES) m/z
BBIUHUCIICHO AJIA
C30H27CIN307

[M - HJ 5762,

HalineHno 576.4

MC: (ES) m/z
BBIYHCJICHO hil &
C30H28N307 [M -
H] 5422, naitneno
542.4

COzH

TH-SIMP (400 MT, JIMCO-ds) &
9.91 (¢, 1H), 9.08 (z, J = 10.1 I'y,
1H), 7.85 (z, J = 7.9 Ty, 1H), 7.57
— 747 (v, 2H), 7.42 (c, 1H), 7.34
(n,J=7.7Tw 1H), 6.19 (1, J = 3.1
Ty, 1H), 6.04 (g, J = 2.9 Ty, 1H),
513 (n, J=10.1 T, 1H), 4.98 (n, J
=172 Ty, 1H), 491 (1, J = 173
Ty, 1H), 2.40 (c, 3H), 2.26 (¢, 3H),
0.96 (c, 9H).

MC: (ES) m/z
BBIUHUCIICHO AJIA
C30H29FN306 [M
+  H" 5462,

HaugeHo 546.6

MC: (ES) m/z
BBIUHUCIICHO AJIA
C29H26CIFN306
[M + H]* 566.1,

HaligeHo 566.5

-0

TH-SIMP (400 MT, JIMCO-ds) &
9.91 (¢, 1H), 9.08 (z, J = 10.1 I'y,
1H), 7.93 (n, J = 8.8 Ty, 1H), 7.57
—7.43 (m, 2H), 7.18 (n, J = 2.6 'y,
1H), 7.08 (nn, J = 8.8, 2.6 T, 1H),

MC: (ES) m/z
BBIUHUCIICHO AJIA
C30H28FN3Na07
[M + Na]~ 5842,

HaungeHo 584 .2
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6.19 (n, J=3.1 Ty, 1H), 6.04 (nza, J
=3.1,1.3 'y, 1H), 5.13 (1, J=10.1
Ty, 1H), 4.97 (z, J = 17.2 Ty, 1H),
491 (n, J = 17.3 I'y, 1H), 3.85 (c,
3H), 2.26 (¢, 3H), 0.96 (c, 9H).

TH-SIMP (400 MT, JIMCO-ds) &
9.91 (¢, 1H), 9.08 (z, J = 10.1 I'y,
1H), 7.99 (nn, J = 8.8, 6.5 T, 1H),
7.66 — 7.44 (m, 3H), 7.38 (1, J =
8.5, 27 'y, 1H), 6.19 (z, J = 3.1
Ty, 1H), 6.05 (1, J = 3.1 Ty, 1H),
513 (n, J=10.1 T, 1H), 5.05 (n, J
=172 Ty, 1H), 4.98 (1, J = 17.2
Ty, 1H), 2.27 (c, 3H), 0.97 (c, SH).

MC: (ES) m/z
BBIUHUCIICHO AJIA
C29H24F2N306

[M - HJ 5482,

HaugeHo 548.5

MC: (ES) m/z
BBIUHUCIICHO AJIA
C29H25FN306 [M
- HI 5302,

Haligeno 530.2

MC: (ES) m/z
BBIUHUCIICHO AJIA
C22H21CIN304

[M - HJ 4261,

HaugeHo 426.1

MC.  (ES) m/z
BBIYHUCJIEHO nst
C24H26N306 [M +
H]™ 4522, naiineHo
452.5

"H-AMP (400 MI'u, Mertanon-ds) &
754 (n,J =103 Ty, 1H), 6.15 (1, J
=31 T, 1H), 5.97 (w1, J=3.1, 1.1
T, 1H), 5.12 (c, 1H), 4.38 (1, J =
1.4 Tu, 2H), 2.28 (¢, 3H), 1.05 (c,
OH).

MC: (ES) m/z
BBIUHUCIICHO AJIA
C22H22CIFN304
[M + H]* 446.1,

HalineHo 446.4.
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MC: (ES) m/z
BBIUHUCIICHO AJIA
C22H22C12N304

[M + H]* 462.1,

Halineno 462.0.

NI MC: (ES) m/z
NCQN N BBIYHUCIIEHO IS
o C24H23N404 [M -
H] 431.2, naitneno
431.1.
P MC: (ES) m/z
NN BBIYHCJICHO hil &
NS0 C22H21CIN304
[M - H] 4261,
HaiineHo 426.1
Oy /0\!/ MC: (ES) m/z

BBIYUCJICHO AJIA
C24H22CIFN303
M - H] 4541,

Halineno 454.1

MC: (ES) m/z
BBIUHUCIICHO AJIA
C24H20CIF3N303
[M - HJ" 4901,

Halineno 490.0

MC: (ES) m/z
BBIUHUCIICHO AJIA
C24H23CIN303

[M - HJ 4361,

HalineHno 436.1

MC: (ES) m/z
BBIUHUCIICHO AJIA
C29H26CIN407

[M - HJ 5772,

Hanneno 577.1
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0 o
N
Cl
@\N N”
NS0 o/

MC: (ES) m/z
BBIUHUCIICHO AJIA
C28H23CI2N406
[M - HJ 5811,

Haiigeno 581.1.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C30H28CIN406

[M - HJ" 5752,

HaiineHo 575.2.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C25H27FN304 [M
- H 4522,

Haiineno 452.0.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C24H27FN304 [M
+  H]" 4402,

Haiineno 440.0.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C27H25CIN505

[M - HJ" 5342,

HalineHno 534.1

F //O\L
N NﬁéN
N0 O\/g

MC: (ES) m/z
BBIUHUCIICHO AJIA
C21H22FN404 [M
+  H" 4132,

Halineno 413.5.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C26H26CIN405

[M - HJ" 5092,

HaiineHno 509.2.
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MC: (ES) m/z
BBIUHUCIICHO AJIA
C26H27CIN504

[M + H]* 5082,

Haiigeno 508.1.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C26H27CIN504

[M + H]* 5082,

Haiigeno 508.1.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C23H24C12N304

[M + H]* 4761,

Haiineno 476.0.

MC: (ES)
BbBIYUCIJICHO
C23H24CIN40O3
M + H]" 4392,

m/z

1A

Haiineno 439.1.

TH-SIMP (400 MT'w, IMCO-ds) &

MC: (ES) m/z
9.88 (¢, 1H), 9.04 (mn, J = 10.1 T,

BBIUUCJIEHO st
1H), 8.91 (¢, 1H), 7.47 — 7.35 (m,

C23H25FN304 [M
2H), 6.10 (¢, 1H), 5.09 (mn, J =10.0

+ H]” 426.2,
I'n, 1H), 4.46 (c, 2H), 2.20 (¢, 3H),

HalineHo 426.1.
1.89 (¢, 3H), 0.97 (c, 9H).

MC: (ES) m/z

BBIUUCIEHO st

C21H20CIFN304

[M + H]* 4321,

Haiineno 432.1.

H-SIMP (400 MTI'n, JIMCO-ds) &
9.94 (¢, 1H), 9.11 (n, J = 10.1 Ty,
1H), 8.94 (¢, 1H), 7.60 (1, J = 8.7
T'w, 1H), 7.43 (g, J = 8.8 I'y, 1H),

MC: (ES) m/z
BBIUHUCIICHO AJIA
C23H25CIN304

[M + H]* 4422,
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6.11 (c, 1H), 5.09 (n, J = 9.9 'y, | Haiineno 442.1.
1H), 4.38 (c, 2H), 2.20 (c, 3H), 1.89
(c, 3H), 0.97 (c, 9H).

— MC. (ES) miz
c ﬁ
Q\ N\% BBIYUCJICHO ISt
0
NS0

&, C22H20CIF3N304
[M + H]* 482.1,

Halineno 482.1.

o_ f MC: (ES) m/z
Q\N N+ BBIYUCJICHO JJIsA
N C21H21CIN304

[M + H]* 4141,

Halineno 414.1.

TH-SIMP (400 MT, JIMCO-ds) &
9.60 (c, 1H), 8.74 (c, 1H), 8.30 (1, J
=102 T'y, 1H), 7.49 (xn, J = 11.2,
82 'y, 1H), 7.35 (ug, J = 8.2, 3.8
Ty, 1H), 6.79 (n, J = 3.4 'y, 1H),
6.71 (m, 1H), 5.25 (n, J = 10.1 Ty,
1H), 4.34 (c, 2H), 2.43 (c, 3H), 1.01
(c, 9H).

MC: (ES) m/z

BBIYUCJICHO AJIA
C22H22FN303S
[M + H]* 4281,

HalineHo 428 4.

MC: (ES) m/z
BBIYHUCIIEHO haly &
C26H29CIN705

N/":\?;o M + H]" 5542,

Z=!
/

HaligeHo 554.3.

7
N

oo MC: (ES) m/z

Zz

//;1
2 /
)R

O\i

BBIYUCJICHO AJIA
C25H29FN304 [M
+  H]Y 4542,

Y

HaiineHo 554.0.

Fo\\ //0 MC: (ES) m/z

QN NN BBIYUCJIEHO s
O/

Ve C26H30FN3NaO4
[M + Na]* 4902,
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Haiineno 490.0.

MC: (ES) m/z
BBIUHUCIICHO AJIA
C27H30CIN7Na06
[M + Na]® 606.2,

HalineHno 606.4.

MC: (ES) m/z

BBIYUCJICHO AJIA
C28H32CIN7Na06
Y0 [M + Na]® 6202,
N-N
\_\0— HaugeHo 620.4.

buonoruyeckass aKTUBHOCTh

Bbuoaoruuecknii llpumep 1: Ananu3 ceasbiBanus Jurasaa no akrusHoctu CXCR2

AHanu3  CBA3BIBAHMS JIMTAHAA TPUMEHSUIM Uil ONpPENeeHUsT  CIOCOOHOCTH
noreniuanbHbix CXCR2 aHTaronuctoB Onokuporath B3ammopeiicteue Mexny CXCR2 u
kKakuM-n6o u3 ero smrangos. HEK-293 xnerkwn, ycroitunso skcnpeccupyromue CXCR2, wnmn
yenoseueckne Heurpodwbl, skcnpeccupyromue CXCR2, uentpudyrupoBaii U CHOBA
cycneHaupoBanu B aHanutudeckoM Oydepe (20 MM HEPES pH 7.1, 140 mM NaCl, 1 mM
CaCl,, 5 MM MgCly, 0.1% asun nHatpus, ¢ 0.1% anpOymuHa OBIYbEH CHIBOPOTKH) OO
KOHIeHTpaluu 5 X 10° kneTok/mMn. AHaou3 CBS3LIBAHMS TPOBOIMJIN CJIEAYIOIHM 00pa3oM:
CKPMHUpPYEMbIE COCOMHEHHUS TIIOABEPTaIN CEPUIHBIMH pPa30aBICHUSM W3 MAaKCHMaJbHON
koHIeHTparmu 20 MKM, 1 1oOaBIsIN B KAKAYIO JIYHKY, COAepKalnyr coenuHenue, mo 0.1 mu
CycHeH3uu KJeTok, comepxkareit 5 x 10* knerok (mns HEK-293 knerok) mmu 3 x 10% knetok
(nns yenoseueckux HeilTpopunos). 3arem nodasmsau 0.1 ma *’I-meuenoro CXCLS (monmyuen
ot PerkinElmer, Waltham, MA), pa3BeneHHOro B aHamuTH4eckoM Oydepe no (uHaIBHOIM
KOHLeHTpauuu ~50 nkM, 4To gasajno 3HadeHue ~1 MkKu Ha JyHKy, MIAHIIETH! 3aKPBIBAIA U
UHKYOHpoBamu nmpumMepHo 3 4aca npu 25°C Ha maTgopMe co BCTPSXUBAHUEM. PeakMoHHbIE
pactBope! (prbTpoBanu npu orcackiBaHnd Ha GF/B cTeknsHHBIX (QUIBTpax, MpeaBapUTEIHHO
cmoueHHbIX B 0.3%-HOM pacTtBope nommyTwienumuHa (PEI), Ha BakyyMHOM XapBecTepe KIETOK
(Packard Instruments; Meriden, CT). CuunTriusinuonHyro sxkuakocts (50 mkir; Microscint 20,
Packard Instruments) noGaBnsiin B KaKAyK JIYHKY, IUIAHIIETHl 3aKPBIBATH W H3MEPSUIU
pPamMOaKTUBHOCTE B CHMHTWULIIMOHHOM cyerdnke Top Count (Packard Instruments).
Hcnonb3oBay KOHTPOJIBHBIE JIYHKH, COAEpKamque JUOO TONBbKO pazdaButenb (st oOImero
YHUciIa HMMITYJIbCOB), Jmb0 20 MKM coenMHEHHWs] [Jsl BBIYHCICHHUS MPOLEHTAa IOJHOTO

UHTHOUPOBAHUSI COeNUHEHUs. MICromb30Bal KOMIBIOTEPHYIO mporpamMmy Prism ot GraphPad,
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Inc. (San Diego, Ca) nns Berumncnenus 3Hadennin 1Cso. 3Hauenus 1Cso mpencraBisror coOoit
KOHLIEHTPALH, HeOOXOaMMBbIe JIsi CHUKeHUs cBs3biBaHmus MeueHoro CXCRS ¢ penenTopom Ha
50%. Coenunenus Ha ®@ur. 1, uMeroIye B aHaau3e CBsi3biBaHM 3HaueHue 1Cso menbine 100 EM
nomeueHsl (+++); or 100 no 1000 HM nomeuens! (++); U Menbwe wiu paBHo 20 MKM, HO
6onbuie 1000 HM, nomeueHsr (+).

buonoruvecknii Ilpumep 2: AHaau3 MHUIPAUH/XEeMOTAKCHCA MO AKTHBHOCTH
CXCR2

AHanM3 MUTpalyy B CBIBOPOTKE KPOBHU MPHUMEHSIETCS ISl onpeneneHus 3¢ HeKkTHBHOCTH
NOTEHIMAJIbHBIX AHTArOHUCTOB pelentopa B OJOKMPOBAHWM MUTPALMH, OINOCPERyeMOH
XE€MOKHHOBbIMU peuentopamu, TakuMu kak CXCR2. JlanHbIN aHAIN3 CTAHAAPTHO MPOBOIUIIH C
NpUMEHEHHeM MHKpokamepHoi cuctembl ChemoTX® ¢ mnonukapGoHaTHONH MeMOpaHOM,
uMmeroel pasmep nop 5 MkM. [l Hadana Takoro aHaiu3a, KIETKH, 3KCIPECCUPYIOLIUe
XEMOKHMHOBBII perentop (B [MaHHOM Ciydyae HEWTpPOQWIbI, BBIACICHHbIE W3 LEJIBHOM
YeJIOBEYECKOH KPOBM), BBIAENSUIM LeHTpudyrupoanneM npu 400 X g mpu KOMHATHOM
TeMIeparype, 3aTeM CYCICHIUPOBAJIU B KOHIEHTPALUU 4 MHJUTHOHA/MII B CHIBOPOTKE KPOBHU
yenoBeka. TecTupyemMoe CoennHEHNE MOABEPraii CEPUIHBIM pa30aBIeHUsIM OT MAaKCUMAaJIbHON
¢uHanpHON KOHUEHTparuu 10 MkM (wim 3KBUBaNeHTHBIH 00beM pactBoputens (JIMCO)) u
3areM [100aBISUIM B CMECh KIJIETKW/CBIBOPOTKA. OTHENbHO MOMeNald pPeKOMOWHATHBIN
yenosedeckniit CXCLS (ENA-78) B ero ECsy xonuentpauun (10 HM) B HIDKHHE JIyHKH
mwianmera ChemoTX®. [MonukapOoHaTHYI0O MeMOpaHy ¢ pa3MepoM MOp 5 MKM MOMEIAIn Ha
iaHmeT, U 20 MKJI CMECH KJIETKH/COCIMHEHHE IMEPEHOCHIH Ha KKOYI0 JIYHKY MeMOpaHbI.
[Inanmersr wHKyOMpoBamun npu 37°C B TeueHnme 45 MHMHYT, I[ocie dYero yoOupamu
nojukapOboHaTHyr0o MeMmOpany u gobasmsmm S wxn  JIHK-mHTepkamupyromero areHra
CyQUANT (Invitrogen, Carlsbad, CA) B HmwkHue nyHKH. MHTEHCHBHOCTH (hiryopecreHuuHy,
COOTBETCTBYIOLIYIO YHCITy MUTPHPOBABIINX KIJIETOK, H3MEPSUIH C MOMOIIBIO (hIIyOpPEeCLIEHTHOTO
miaHmet-punepa Spectrafluor Plus (TECAN, San Jose, CA).

Buoaoruuecknii llpumep 3: Ananu3 murpanuu/xemorakcuca no aktusHoctu CCR6

AHanM3 MUTpalyy B CBIBOPOTKE KPOBHU MPHUMEHSIETCS ISl onpeneneHus 3¢ HeKkTHBHOCTH
NOTEHIMAJIbHBIX AHTArOHHUCTOB peLentopa B OJOKHMPOBAHWH MUIPALMH, ONOCPENyEMOM
XE€MOKHHOBbIMU peuentopamu, TakuMu kak CCR6. JlaHHBIN aHamW3 CTAaHAAPTHO MPOBOAWIIU C
npUMeHeHHeM MHUKpokamepHoil cuctembl ChemoTX® ¢ monukapGoHaTHON MeMOpPaHOIA,
uMmeroel pasmep nop 5 MkM. [l Hadana Takoro aHaiu3a, KIETKH, 3KCIPECCUPYIOLIUe
XeMOKUHOBBIN peuenitop (B nanHoMm ciydae KHYG-1 knerku, Yagita et al., Leukemia, 14:922,
2000), Beimensun neHTpudyruposanneM npu 400 X g mpu KOMHATHOW TeMmmeparype, 3areM

CYCHEHIUPOBAIN B KOHLEHTpAaLUU 4 MIJUTMOHA/MJI B CBIBOPOTKE KPOBH uesioBeka. Tectupyemoe
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COCIMHEHHE TOIBEPTraid  CEepUiHbIM  pa30aBiIeHUsIM OT MAaKCUMaJbHOW  (UHATBHOU
koHleHTpaimu 10 MxkM (wnmu skBuBaNieHTHBIH 00beM pactBopurens (JIMCO)) u 3arem
n00aBISAIM B CMeCh KJIETKH/ChIBOpPOTKa. OTHENbHO MOMeIaid peKOMOMHATHBIA YeIOBEUeCKUi
CCL20 (MIP-30/LARC) B ero ECso xonuentpauuu (10 HM) B HIWKHHE JYHKH IUIAHIIETa
ChemoTX®. IMonmukapboHaTHyr0 MeMOpaHy C pa3MepoM IMOp 5 MKM MOMEIIAIH Ha TUIAHIIET, |
20 MKJ CMECH KIIETKW/COENWHEHHE MEPEHOCHIM Ha KaKAYK JyHKY MemOpaHbl [lmaHmerst
uakyOnposamu npu 37°C B TedeHue 45 MHUHYT, MOCIE 4Yero yOHpaiw NOJHUKapOOHATHYIO
memOpany u pobasmsium S mkn JIHK-untepkamupyromero arenta CyQUANT (Invitrogen,
Carlsbad, CA) B HmwkHHe NTyHKH. VITHTEHCUBHOCTL (PJIyOpECeHIINK, COOTBETCTBYIOIIYIO YHCITY
MHUTPUPOBABLINX KIETOK, HW3MEPsUId C TIOMOLIBIO  (DIyOPECLEHTHOrO IUIAHLIET-pHIAEpa
Spectrafluor Plus (TECAN, San Jose, CA).

Coenunenns Ha dur. 1, uMeromue B aHaM3e XxeMoTakcuca 3HaueHue 1Cso menbie 100
HM nomeuens! (+++); ot 100 no 1000 HM nomeuens! (++); u MeHbIIe UIu paBHO 20 MKM, HO
6onbuie 1000 HM, nomeueHsr (+).

Buosornueckuii llpumep 4: In vivo 3¢ pextuBHocTh B 1L-23-nHAYyHIMpYyeMoOii yIIHOM
MojeH Icopuasa.

BryTtpukoxxnoe unpenuposanue IL-23 B yXO MBIIIM MOXET BBI3BAThb OIyXaHUE yXa,
koropoe sBisiercst CCR6-3aBucumbiM (Hedrick M.N et. al. J. Clinical Investigation. 2009.
119:2317-2329). Meimam C57Bl/6 nenanu BHyTpuKkokHyr uHbeKImio IL-23 B mpaBoe yxo. B
KaueCTBE KOHTPOJIS JeNlajii BHYTPUKOXKHYIO nHBbEeKIUI0 PBS B nesoe yxo. Coenunenne 1.023
(cunTesupoBano B Ilpumepe 6) BBoaMiN monkokHo. CoeqUHEHNE BBOIMIIN TEPANEBTHUECKUM
oOpazom, mocie 3 BHYTPUKOXKHbIX HHbEKUMH IL-23 u mocne BO3HHUKHOBEHHUS CPEIHEro
onyxaHus yxa. CreneHb OnmyxaHus HU3Mepsuid ¢ nomolubto Mukpomerpa. Coeaunenue 1.023
OBLIO CIOCOOHO MOJTHOCTHIO MOAABNAThH 1L-23-UHAyHHpyeMoe onmyxaHue yxa U ObUIO CIIOCOOHO
YMEHBIIATh OMyxaHue 00paTHO 10 6a30Boro ypoBHs (Pur. 2).

Bbuosornyeckunii Ilpumep S: In vivo 3¢dekTHBHCTH B MOAEIH HMHKBUMO/-
HHAYIHPYEMOro rncopuasa.

MecTHOe HaHECEHHME KpeMa ¢ WMHKBHMOJOM Ha BBIOPUTYIO CIIMHY MBILIECH BBI3bIBACT
pa3BUTHE TICOPUA3OMOAOOHBIX MOPAKEHHH C XapaKTePUCTUKaMH, OJM3KUMHU K TICOpHA3y
YeJIOBEeKa, T.€. KOXKHAs 3pUTEMa, YTOJINEHHE KOKH M 00pa3oBaHME TNMCOPHATHYECKUX YeIyeK
(Van Der Fits L. et. al. 2009. J Immunology 182: 5836-5845). Meitmam Balb/c HanocHmn kpem ¢
UMHKBUMOZOM MECTHO Ha BbOpuTyr0 KOXy cnuHbl. Coenmnenue 1.129 BBogwmm
npoHIaKTHUECKH TePOPaNIbHO, O0ecreunBas HaJIeKaIlie KOHIEHTPALMH B IJ1a3Me KPOBU Ha
NPOTSDKEHUHM BCEro HCCleNoBaHMs. Pa3BuTHE NCOPHA30MOJO0HBIX IOPAXKEHUH ONpenessuin

CJICTIBIM METOAOM, 3aMEpsAa 3 acmekTa KOKHOI'O 3a6OJ'IeBaHI/I$[, T.€. CTCIICHb BBIPAXKCHHOCTHU
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SPUTEMBI, MPOLIEHT KOXH, MOPAKEHHOH 00pa3oBaHHEM ICOPHATHYECKUX YEINyeK, W TOJIIMHA
KOXKH, 3aMmepsieMass MUKpOMeTpoM. KakaomMy H3MepeHHI0O NpHUCBaWBall OLCHKY CTENeHU
3aboneBanus ot O (Her 3aboneBaHus) no 4 (MakcUMajbHAsl CTENEHb 3a00JeBaHUS), TaK YTO
KymysaTuBHas onenka PASI (MHmekc cTemeHu BBIPAXXEHHOCTH Ticopuasa, Psoriasis Activity
Severity Index) mpu BbIMUCICHUH MOTJIA UMETh MakCUMaNbHYIO oneHKy 12. Coemunenue 1.129
OBLIO CIOCOOHO YMEHBbIIATh KyMYJISITUBHYIO OlleHKY PASI mocpencTBoM yMeHbIIEHUs SPUTEMBI,
oOpa3oBaHMsI TCOPUATHUECKUX YEIIyeK WM CTEMeHH YTONIIEHHUs KOXH. [IpOoneHT MbImel, y
KOTOPBIX HAOJIOMANNCh CEePhE3HbIE CHMITOMBI (OIEHKA >3 TO KaXIOMY IOKA3aTesro) ObUl
CHIIKEH B TPyIIax, KOTOPbIM BBOAWIU coenuHeHre 1.129, mo cpaBHEHHUIO ¢ MbIIIaMH, KOTOPBIM
BBOJAWJIN TOJIBKO HOCUTEND (Dur. 3).

B Hacrosmiem TekcTe OMMCaHBl YaCcTHBIE BapPHAHTHI OCYIIECTBICHMS, BKJFOYAs
HAWJy4IOUH  W3BECTHBIH aBTOpaM HM300peTeHHst Crnocod TMPAKTUUECKOH  peanuzanuu
uzobperennst. [lpu  W3yYeHWM  BBHIMIEH3JIOKEHHOTO  OMHCAHWS, KBATH()HUIIMPOBAHHOMY
CHEMAITUCTY B NAHHOW 00JaCTH MOTYT CTaTh OYEBUIHBIMU BapHALIMH ONMHCAHHBIX BAPUAHTOB
OCYINECTBJICHUS], U KBAIU(ULIMPOBAHHBIE CIEIHMATUCTBI MOTYT MPUMEHSTh TaAKHUE BapHallK Ha
npaktuke. COOTBETCTBEHHO, MOAPA3yMEBAETCs, YTO HACTOsINEe H300pETeHHE MOXKET OBITh
peaTM30BaHO HA MPAKTHKE OTJIMYAIOIIUMCS OT M3JIOXKEHHOTO B HACTOSIIEM TEKCTE 00pa3oM, U
HacTosiIee N300peTeHne BKIFOYAeT BCe MOAN(UKALIMN U SKBUBAJICHTHI NIpeAMeTa N300peTeHus,
OXapaKTepU30BAaHHOTO B mpwiaraeMoil Popmyine wu3o0peTeHus, B paMKax IeHCTBYIOIIETro
3akoHonarenscTBa. Kpome Toro, mobasi KOMOMHAIMS ONMMCAHHBIX BBIIIE 3JIEMEHTOB BO BCEX HX
BO3MOXKHBIX BApHUAHTaX OXBATBIBAETCS HACTOSALIUM H300pPETEHHEM, €CII MHOE HEe YKa3aHO B
HACTOSIIIIEM TEKCTE UJIM MHBIM 00pa3oM SIBHO MPOTHBOPEUUT KOHTEKCTY.

Bce nyOnmkaiuu, nNaTeHTHbIE 3asBKH, YYEeTHbIe HOMepa W JApPyrHe YKa3aHHbIE B
HACTOSIIIEM TEKCTe MCTOYHHKH BKIIFOYEHBbI B HACTOSILIUI TEKCT IMOCPEICTBOM CCBUIKH, KaK €CIIU
OBl KaKaast OTeNbHAS MyOJIUKALINS WK NIATEHTHAs 3asiBKa ObLIN CMIELUAIBHO U MO OTAEIBbHOCTH

YKa3aHbl KaK BKJIFOYCHHBIC B HaCTOSIH_II/Iﬁ TEKCT NOCPEACTBOM CCBLIIKH.
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®OPMYIJIA U3OBPETEHUSA
1. Coenunenne, umeroriee Gopmyny (A):
R5b O\ /O R7

R5%\/ \ _

R
RED = ” H“ B
6a n
R }\1 o
4
R (A)

rre

B BeIOpan w3 rpymmbl, cocrosimed w3 (QypaHmna, THO(eHMNA, OKCAa30JMa,
bennna, TUPUANIA, MUPUMUANHIIA U THPA3UHIIIA, KAKIBIA U3 KOTOPBIX HEOOS3aTEIbHO
samemen R!'? R!® u R2, koTOphle HE3aBHCHMO BHLIODAaHBI M3 TPYIIMbI, COCTOSIIEH H3
ranoreHa, CN, Ci.4 ankuna, Ci4 ankokcu-rpynisl U Ci.4 raJOreHaJKua,;

R? BbiGpan u3 rpymmbl, coctosimeii u3 H u D;

R* BBIOpan m3 rpymmer, coctosumeii u3 H, Cis amkmma, OH, - NR®R® -Ci4
ankokcu-rpynnsl U Y, rae Cig ankun HeoOs3aTeNbHO 3aMeleH aToMoM raynoreHa, -CN, -
COR?, -CONR?R®, -C(O)R? OC(O)NRR®, -NR?C(O)R®, -NRC(O)R®, -
NR*C(O)NR?R®, -NR?R®, -OR?, -S(0),NR?R®, -NR?*S(O);R® u Y, rne Y npencrasiser
coOoii  4-8-uieHHYI0  LUKJIOTETePOATKWIBHYIO  TPymIy  WIH  3-8-4IEHHYIO
LUKJIOANKIJIBHYIO TPYMITy WIH 5- WIH O-WIEHHYIO apUIbHYIO WM TeTePOAKHIBHYIO
rpynmy, Jrobas W3 KOTOPbIX HeoOs3aTeNpbHO 3aMelneHa 1-4  3aMeCTUTENsIMHU,
BbIOpaHHBIMU U3 rajiorena, okco-rpymsbl, -CN, -Ci.s ankuna, -Ci.s ankokcu-rpymrbl, -Cj.
¢ ruapokcuankmna, -Cis rajgoreHankmna, O- Cis ramoreHankwna, -Cigankmn-0-Cig

ankuna, -Cis ankmwi-NRR? | -Cis anxun-COH, -Cis ankmi-CO2R?, -Cis anmkui-

CONR?R®, -C1 ankun-C(O)R?, -C1 ankun-OC(O)NRR®, -C; ankun-NR*C(O)R®, -C;.
6 ankun-NR*C(O)R, -Cis ankumn-NR*C(O)NR?R®, -Cis ankun-OR? -Cis ankui-
S(0):NR?R®, -C1s anxun-NR*S(0O):R®, -CO:R? -CONRR®, -C(O)R? -OC(O)NR'R?, -
NR*C(O)R?, -NR*C(0),R®, -NR*C(O)NR?R®, -NR’R?, -OR?, -S(0),NR?R®, -NR?*S(0),R?
,-CH,CO,R?; kaxnprii R* u R HezaBucumo BeIGpan u3 atoma Bogopona, Cis ankuna, Ciu
runpokcuankmia u  Ciy4 ramoreHanmkuiaa, u R° BeiOpan w3 Ciy ankwmma, Cig
rugpokcuankuga W Ciy4 ramoreHankuia, u rae 4-8-ujeHHas HUKJIOTeTEPOaNKUIbHAS
rpynna W 3-8-ujieHHas [UKJIOAJKHIIbHAsL TPyIa MOTYT HE3aBUCHMO HeOOsS3aTebHO
OBITh 3aMellleHbl Ha OKCO-TPYIIITY,

R u R*® xaxpiii He3aBUCHMO BHIOPAHBI U3 TPYMIIBI, cocTosmell u3 H, ranorena,

Ci4 ankuna, -Ci4 ranorenankuna, O-Ci.4 ragoresankuna, Ci4 ankoxcu-rpynmnel, COH u
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CN;
R% u R® kaxmblii He3aBUCHMO BLIOpAaHBI W3 TPyMmbl, cocTosmeit 3 H, Ciu
ankuna, Ciu rugpokcuankuna u Cia TaJOTEHANKHNA, I HeoOs3aTenbHo R®* m RO
obpenmuHeHsl ¢ oOpasoBaHmeM  okco-rpynmbel  (=O)  wimm  4-0-uJeHHOMU
LUKJIOTeTePOATKUIBHON IPYNIIbI WU 3-6 YWIEHHON LUKJIOAIKWIBHONW FPYIIILI,
R’ BBIOpaH U3 IPYMIIBL, COCTOsMIEH 13 MeTHa, 5Tua U C1. FalOreHaIKUa, U
MOACTPOYHBINA HHAEKC h paBeH 1 win 2,

Wi moObple UX (apMaleBTHUECKH NPHEMJIEMbIE COJIM, COJIbBATBI, TUAPAThl, N-

OKCH/IbI, TAyTOMEPBI WJIH POTAMEDPHI.

2. Coenunenne o 1. 1, umerorue gopmyny (I):
R5b O\ @)
5a A
R \//\/ \ — |uR3
R6a r’\] o
Rﬁ' @)
rae

B BBIOpaH u3 rpynmsl, cocTosied u3 GypaHuia, okcazonuia, GeHma, MipuInia,
MUPUMMIMHANA U TTHPA3HHUIA, KAKIbI 13 KOTOPBIX Heobs3aTenbHo 3amemen R!? R1® u
R?, KOTOpble HE3aBHCUMO BBIOpPaHbI U3 IPyMmbl, cocTosimel u3 ranorena, CN, Ciu
ankwmna, Ci.4 ankokcu-rpynmsl U Ci.4 TaIOTEHATKUIIA,

R? BbiGpan u3 rpymmbl, coctosimeii u3 H u D;

R* Bribpan u3 rpynnbl, coctosimeil u3 H, Cis ankuna u Y, rae Cis ankun
HeoOA3aTeNnbHO 3aMemeH atomoM ramorena, -CN, -CO;R? -CONRR®, -C(O)R?
OC(O)NR?R®, -NR*C(O)R®, -NRC(O)R®, -NR*C(O)NR?R®, -NRR® -OR? -
S(0)NR*R®, -NR*S(O),R® u Y, rme Y mnpexcraBnser coGoil 5- WM 6-4eHHYIO
ApUJIBHYIO MJIM TeTePOAJIKIIIBHYIO TPYIIy, UMery 1-4 3amectutens, BbIOpaHHbIE U3
ranoreHa, -CN, -Ci4 ankuna, -Ci4 ankokcu-rpynmbl, -Ci4 rugpoxcuankuia, -Cig
ranorenankuna, OCFs;, -COR?, -CONR*R®, -C(O)R? -OC(O)NRR®, -NR*C(O)R®, -
CH,CO;R* u xaxnerii R? u R® Hesasucumo BrIOpan u3 aroma Bogopona, Ci4 ankuma, Ci-
4 ruppokcuankuna u Cig ranoreHankmina, u R® BeiOpan w3 Ciy ankwma, Cig
rugpokcuankmuia u Ci4 rajJoreHankuna,

R u R*® xaxpiii He3aBUCHMO BHIOPAHBI U3 TPYMIIBI, cocTosmell u3 H, ranorena,

Cigankuna, Ci4ankokcu-rpynmnsr, CO2H u CN;

R% u R® kaxmblii He3aBUCHMO BLIOpAaHBI W3 TPyMmbl, cocTosmeit 3 H, Ciu
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ankuna, Ciu rugpokcuankuna u Cia TaJOTEHANKHNA, I HeoOs3aTenbHo R®* m RO
obbpenuHeHs! ¢ 0OpasoBaHueM okco-rpymel (=0); u
MOACTPOYHBINA HHAEKC h paBeH 1 win 2,
wid JIo0ble €ro COJH, COJbBAaThl, TUAPATH,, N-OKCHUIBI, TayTOMEpPbI HWIH
poTamMepsl.
3. Coenunenne no n. 1, win moOble ero papManeBTHYECKH NPUEMIIEMBIE COJIH,
COJIbBATBI, THUAPATHI, N-OKCHABI, TayTOMEpPHl WM pOTaMepbl, rae B BeiOpaH U3 Tpynimsl,

COCTOSIIEN U3!

< < N
o/ SN o
L CF, F
K o=
DO O Bk
O~
FC

— / \ n S_/
\O?\ N . )
4. Coenunenne mo modomy u3 mm. 1 - 3, wim moOble ero ¢apManeBTHUECKH

MNPpUEMIIEMBIC COJIU, COJIbBATHI, TMAPATHI, N-OKCI/II[bI, TAYyTOMEPDBI UM PpOTAMEPLIL, IA€ B BbI6paH

13 TPYIIBL, COCTOSLIEH U3:
Cl

5. Coenunenne no moboMy u3 nm. 1 wim 2, uian mo0ble ero ¢papManeBTHIECKH
INpUeMJIEMbIe COJIM, COJIbBATBI, THAPATHI, N-OKCHIBI, TayTOMEpPbI HIJIM poTamepnl, rae B
npencrasisier co00i (PpypaHUIT MM OKCA30JIMJI, KOKIBIH U3 KOTOPBIX HEOOS3aTENbHO 3aMelleH
samectutensimu R 1 R!°| koTopbie He3aBHCHMO BHIOPAHBI U3 TPYIIIBI, COCTOAIIEH U3 TaloreHa,
CN, Ci4 ankuna, Ci4 ankokcu-rpynmsl U Ci.4 TaIOTEHATKIIIA.

6. Coenunenne mo m. 5 wiau JroOble ero ¢apMaleBTHUECKH NPHEMIIEMbIE COJIH,

COJIbBATBI, THUApATh, N-OKCHABI, TayTOMEpHl WM poTaMepsl, rne B mpencrasmiser coOoii
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dypanun, samemeHHbli 3amectuteneM R!2 xotopeii mpencrasaser coboit CHs umu Cl, u
Heo0A3aTeNbHO 3aMelleH 3aMecTuTeneM R, kotopsiii npencrasnser coboit CHs.

7. Coenunenne mo modomy u3 mm. 1 - 6, wim modble ero ¢apManeBTHUECKH
MpUEMJIEMbIE COJH, COJIbBATHI, TMAPAThL, N-OKCHbI, TayTOMEphbl WM poTamepbl, rae R’
npencrasJsier coboii H.

8. Coenunenne mo modomy u3 mm. 1 - 7, wim moOble ero ¢apManeBTHUECKH
IpUEMIIEMbIE COJIH, COJIBBATHI, TUAPATHI, N-OKCH/IbI, TAYTOMEPBI WJIH POTAMEPBI, TA€ KAKABIN U3
R3* u R Hesapucumo BriGpan u3 rpymmsl, coctosimeii u3 H, CHs, Clu F.

0. Coenunenne mo modomy u3 mm. 1 - 7, wim moOble ero ¢apManeBTHUECKH

NpueMJICMbIC COJIM, COJIbBATbI, TUAPATHI, N—OKCI/II[bI, TAYyTOMEPBI WM POTAMEPHBI, TAC

R5b
R5%/ )
~ ¢
S y
nnns BbIOpaH U3 TPYIIIBI, COCTOSIIEH 3!
F F
/\/ F F /\/
\ Va c—7 Cl—/ F—/ 3
| <1 <1 < |
Cl
7 Br— R\ 7N\ 7
CI\
MeO— 7
NC\W\L HOC— /7 (/L @ )
-~ ( ,\\s Yo |
o~
- -
n —
10.  Coenunenne mo modomy u3 mm. 1 - 7, wim modble ero ¢apManeBTHUECKH

MPUEMJIEMbIE COJI, COJIbBAThl, THAPATbI, N-OKCHUABL, TayTOMEPbI WJIH pOTaMEphl, TIe
RSP
R5%/ )
Y
o

nnns BbIOpaH U3 TPYIIIBI, COCTOSIIEH H3:



F
F F (
Cl—/ Cl—/
o~
' )
11.  Coenunenne mo modomy u3 nm. 1 - 10, wmm mrobble ero (apmaneBTHUECKH

IpUEMIIEMbIE COJIH, COJIBBATHI, TUAPATHI, N-OKCH/IbI, TAYTOMEPBI WJIH POTAMEPBI, TA€ KAKABIN U3
R% i R® Hesapucumo BrIOpan u3 rpymmel, coctosimeii u3 H u Ci.2 ankuna.
12. Coenunenne o jrodomy u3 . 1w 3 - 10, umm moObie ero hapManeBTHIECKH

NMPUEMIIEMBIC COJIN, COJIbBATHI, TUAPATHI, N—OKCI/II[bI, TAyTOMEPBI UJIU POTAMEPHI, I'AC

13.  Coenunenwue o modomy u3 mi. 1 - 10 unn 12, wmm mrobble ero ¢papMareBTHIECKH

NMPUEMIIEMBIC COJIN, COJIbBATHI, TUAPATHI, N—OKCI/II[bI, TAyTOMEPBI UJIU POTAMEPHI, I'AC

HE3aBUCHMO BBIOPAH W3 PYIIIbI, COCTOSIIEH 13

N° 0O N° 0O N ~0O N° ~0O
) i) & ?
14.  Coenunenne no modomy u3 mi. 1 wimm 3 - 13, umm mo0sle ero dpapManeBTHIECKH

MNpUEMIIEMBIC COJIM, COJIbBATHIL, THUAPATHI, N-OKCI/II[bI, TAyTOMEPBI WKW POTAMEPDBI, TAC R4
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npencrasisier codoit H, Ciz ankun wim Y, rae Cis alkui 3aMelleH TEeTPa3OIHJIOM MU
TETPA30JIOHWIOM, A€ TETPA3OJIIII MM TETPA3OJIOHMI HeoOs3aTenbHO 3amerneH Cis allKuioM,
C1.6 runpokcuankmiom ik Cigankmn-0-CigankunoM, rae Y BeIOpaH U3 MPYMIIbL, COCTOSAMIEH 13
NUPUANHUATIA, TUPA30NINiIa U PeHIIIa, TAC MTUPUIMHII, THPA30JMI U (PEeHNIT COAepIKaT OT OHOTO
0 TPeX 3aMeCTHTeNel, KaKIOblH M3 KOTOPBIX He3aBUCUMO BbiOpaH n3 -Ci4 ankwmma, -Cig
ankokcu-rpynmel u -CO2H.

15.  Coenunenue no modomy u3 mi. 1 wm 3 - 14, umm moOsle ero dpapManeBTHIECKH
TIpUEMJIEMBIE COJIH, CONbBATBL, TUAPaThl, N-OKCHBI, TayTOMEphl WK poTamepsl, rae R* BoiGpan

13 TPYIIBL, COCTOSLIEH U3:

"1_‘ "’._(‘ N ‘l‘:
MeO , MeO N __* N ( o)
| / NJ<N
CO,H COzH N=p

( 0
'\.IJ(N/ " H
N=N

~

16.  Coenunenue no modomy u3 mi. 1 wmm 3 - 15, unm mo0sle ero dpapMareBTHIECKH
TMPUEMJIEMBIE COJIH, CONbBATBL, TUAPaThl, N-OKCHBI, TayTOMEPhl WK poTamephbl, rae R’ BoiGpan

U3 IPyMIbl, cocTosel u3 Metuna, atuna u CFs.

17.  Coenunenue o 1. 1, umeromiee popmyiny (Al):
R5bO /O R7
5
R a S— R3
6b N N
? H H - 1b
6
SN o/~ R
4 R'a
R

(A1)

roe R!? Bei6pan w3 CH; u Cl; R!® orcyrcrByer mnm mpencrasnser coboit CHj; R
npencrasnsier coboii H mmm D; R* npencrasnser coboit H mmu Y; R® u R kawnerii
nesasucumo Buibpansl w3 H, F, Cl, Br u CHs; R% u R®® kaxnpiit Hesasucumo BeiOpans! 3 H u
CH3; u R” npencrapaser coboif METUI MM 3T, MU €ro (apMalieBTHYeCKH MpUeMIeMast Collb,
COJIbBAT WJIM THJIPAT.

18. Coenunenne mo m. 17, uian moObie ero GapManeBTUYECKH MPUEMIIEMBbIE COJIH,
COJbBATHI, TUAPATEI, N-OKCHBL, TAyTOMEPHI UIH poTamepsl, Tae R1* mpencrasnser coboit CHs;
R'® orcyrcreyer mmm mpencrasmser coboit CHz, R® mpencrasmster coboit H mmm D; R*

npencrasisier coboit H; R3 npencrasnser co6oii H, F, Me unu Cl wmm Br; R npencrasnser
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coboit H umu F; R® u R®® xaxnerii npencrasnsror coboit H; u R7 npencrasnser coboit MeTun
WM 3THJT, I €ro (papMarieBTHYECKH MPHeMIIEMasi COJlb, COJIbBAT WM TUAPAT.

19. Coenunenne mo m. 17, uian moObie ero GapManeBTUYECKH MPUEMIIEMBbIE COJIH,
COJBBATHL, rUAPAThL, N-OKCHABI, TAYyTOMEPHI MJIK POTAMEPBI, KOTOPOE MPAKTUYECKU HE COACPIKUT
JPYTHX M30MEPOB IO aTOMy Yreposia, K KOTOpoMy npucoenuHeH R?.

20. Coenunenne mo m. 17, uian moObie ero GapManeBTUYECKH MPUEMIIEMBbIE COJIH,
COJILBATHI, TUPATHI, N-OKCHbI, TayTOMEpPHI UK poTamepsl, Tae R* npencrasnser coboit Y.

21.  Coenmuenue 1o 1. 1, uMeromIHe (1)opMyJ1y (A2):

R50
Rﬁa
RGb
RSa (o) / F{‘1 b
N™ o

R~ \_COOH
\
R4b (A2)

roe R' sribpan us CH; u Cl; R'® npencrasnster coboit H umu CH3; R mpencrasnser
coboit H umu D; R* u R* nesasucumo BbIOGpansl u3 atoma ramoresa, -CN, -Ci anxuna, -Ci4
ankokcu-rpymmbl, -Cia rugpokcuankuna, -Cia ranorenankuma, OCFs, -CO;R? -CONRR®,
C(O)R?, -OC(O)NRR?, -NR*C(O)R?, -CH,CO,R?, u R? u R? He3aBuCHMO BLIOpPaHBEI U3 aTOMA
somopona, Ciu ankuna, Ciu ruppokcuamkmma u Cig ramoresankmma, R® u R xasnprit
nesasucumo Buibpansl w3 H, F, Cl, Br u CHs; R% u R®® kaxnpiit Hesasucumo BeiOpans! 3 H u
CHs; u R7 BoiGpan U3 rpynmbl, cocTosmeli u3 Meruna, stuna u Ci rajoreHankuna, Uik ero
(bapMareBTHUECKH MPUEMIIEMAst COJIb, COJIbBAT UJIM THIPAT.

22. Coenunenne no m. 1, wim ero apMaLeBTHUECKH MTPHEMIIEMast COJIb, BEIOpaHHBIE

13 TPYIIBL, COCTOSLIEH U3:

[N o ©
N N7
;[ cl cl //
N S0 0 NS0 [v NP7 NS [v NP7 N Lo
et &= Far I
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N

eO

0\\ //0
o o
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N \0
GOH MeO

E
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o
=X
C c J;[
N N-
N\o N\o o N\o o/

COzH CO;H / N COzH COzH
MeO N= MeQ
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23. Coenunenne no m. 1, wim ero papMaLeBTHUECKH MTPHEMIIEMast COJIb, BEIOPaHHBIC

13 TPYIIBL, COCTOSLIEH U3:
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24. dapmarieBTHUECKAsT KOMIIO3UIIHS, COAepKaIlas COeqUHEHUE o JJrdoMy 13 mir. 1-
23.

25. dapmaLeBTHUECKasi KOMIIO3HULMS MO M. 24, NONOJHUTENBHO ConepXkallas OAUH
wIH OOJBIIE OTIOMHUTEIBHBIX TEPATIEBTUYECKUX ar€HTOB.

26. dapmareBTHyeckass KOMIO3HIUS MO M. 25, The yKa3aHHBIH OOWUH WK OOJbliIe
IOTIOJIHUTENbHBIX ~ TEPANEeBTUUECKUX AareHTOB BbIOpaHbI W3 TPYINIBL, COCTOSIIEH U3
LUTOTOKCUYECKON XUMHOTEPAnuy, NPOTUBOPAKOBBIX WJIH MNPOTUBOOMYXOJIEBBIX BAKLIUH, aHTH-
MMMyHOLMTOKUHOBOM  Tepanuy, HMMMyHOLMTOKHHOBOM  Tepanuy, HMMYyHOTEpaluu C
UCTIOJb30BaHHEM T-KJIETOK ¢ XHMEpPHbIMH aHTHUreHHbIMH peuentopamu (CAR), Ttepammu
NepEeHOCca TeHOB, HHTMOUTOPOB KOHTPOJIBHBIX TOYEK, KOPTUKOCTEPOUAOB, PETHHOUIOMONOOHBIX
areHTOB, MPOTUBOOITYXOJIEBBIX CPEICTB U aHAJIOTOB HHTEp(epoHa.

27. dapmareBTHyeckass KOMIO3HIUS MO M. 25, The yKa3aHHBIH OOWUH WK OOJbliIe

AOMOJIHUTCIIBHBIX TCPANCBTUUCCKUX Ar'CHTOB BbI6paHbI U3 T'PYIIIBI, COCTOSILLIGP'I us3 I/IHFI/I6I/ITOpa
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muraina @HO-aneda, PHO-cesasbiBaromero arenra, naruouropa juranna IL-1; uarudurtopa
nuranna [L-6, uaruburtopa juranaa IL-8; antaronucra IL-17, antaronucrta ®HO, antaronucra
perienTopa PEeTHHOEBOW KHUCJIOTHI raMma, WHruouropa juranga IL-17A; waruOurtopa nuranna
IL-17F, anTtaronmucra c¢uHrosus-1-docdarnoro peuentopa-1, momynsaropa chUHro3uH-1-
docdarnoro penenropa-1, antaronucra IL-12; anrtaronucra IL-23, monaymsropa ®PHO-
peuenropa Il Tuma, wunrunduropa IL-23A, wunrunburopa PDE 4, wunrubutopa JAK
TUpo3uHkuHa3bl, uHrubutopa JAK 1 tHposmnkmnassl, narudutopa JAK 3 THpPO3HMHKHHA3BI,
aroHKCTa PEeLeNTOpa PETHHOEBOH KHUCJIOTHI, MOAYJsITOpa chuHTro3uH- 1-pocharHoro penenrtopa-
1 mwm amraronmcra TLR-7, amtaromucra TLR-8, anraronmcra TLR-9, anmraronmcra IL-8,
JIEKapCTBEHHOTO cpercTBa, Omokupyromero aktuBHocte CTLA-4 (CD152), PD-1 (CD279),
PDL-1 (CD274), TIM-3, LAG-3 (CD223), VISTA, KIR, NKG2A, BTLA, PD-1H, TIGIT,
CD96, 4-1BB (CD137), 4-1BBL (CD137L), GARP, CSF-1R, A2AR, CD73, CD47, tpunrodan-
2,3-muokcurenasel (TDO) wnu maponamuH-2,3-nuokcurenassl (IDO), m aronucroB 0X40,
GITR, 4-1BB, ICOS, STING unu CDA40.

28.  Cmnoco0 neuenus CXCR2- w/unmu CCR6-omocpenyemoro 3aboieBaHus WA
NATOJIOTMYECKOTO COCTOSTHHS Y CyObeKTa, HYKIAIOIIErocs B TAKOM JICYEHUH, BKIIIOYAIOIIUH
BBENIEHUE YKa3aHHOMY CYOBeKTy 3((PeKTHBHOTO KOJMYECTBA COSNUHEHUS MO odomMy u3 mm. 1 -
23 win ero (papMaLeBTHYECKH MPUEMJIEMOHN Cojiu, Win (hpapMaleBTHUECKON KOMIO3UIUH TIO
nrobomy u3 . 24 - 27.

29. Conocod mo mn. 28, rme 3aboneBaHMe WM MATOJIOTMYECKOE COCTOSIHUE
npeacTaBisieT cOO0H OCTPOE UITH XPOHHUECKOE BOCTIAIMTEIBHOE HApYyLICHHE.

30. Cnocob mno m. 29, rae yka3aHHOE OCTPOE WM XPOHUYECKOE BOCMAJIUTEIILHOE
HapyLICHUE MpencTasisier coOoil mcopuas, CyxocCTh IJIa3, aTepPOCKIePO3, TUCKOUIHYIO KPACHYIO
BOJIYAHKY, PEBMATOMAHBIH apTPUT, OOBIKHOBEHHYIO BOJYAHKY, BBI3BAHHBIA OOJIyUeHHEM
nerouHblii puOpo3, ayronMyHHBIH OynesHblii nepmaros (AIBD), xpoHnueckoe 06CTpyKTHBHOE
3a00sieBaHNE JIETKUX W BBI3BAHHOE 030HOM BOCHIAJICHHUE BIXaTEIbHBIX MyTEH.

31.  Cmocob mo m. 28, rme 3aboneBaHue NpencrasisieT cOOOH pak, BHIOPAHHBIA M3
IPYIIBL, COCTOSIIEH M3 chenyrmux 3a0oneBaHuil: KoxHas T-kierouHas JuMdoma,
HEXOJKKUHCKast TuM(pomMa, rpuOOBUIHBIN MHUKO3, TIEIKETOUIHBINA peTHKye3, cuaapom Cesapw,
rpaHyjemMaTo3Has cnabas Koxa, JUM(PATOUIHBIA TMamnyie3, XPOHWYECKUN JIMXEHOUTHBIN
napancopuas, OCTPhI JHUXEHOWAHBIH M BapUOIH(OPMHBINA Maparcopuas, kKoxkHas T-kieTtouHas
miMmpoma CD30+, BropuuyHast KoKHast KpynmHOkyerouHass JsmMmpoma CD30+, He-
rpuboBuaHOMIKO3HasT CD30 xkokHas T-kpynHoknerownas umdoma, tuiedomopduas T-
kjetouHast tuMmpoma, mumbpoma JlenHepTa, noakokHas T-kinetouHast mumdoma, TuMpaHruoma,

onmactudyeckass NK-xmerounas mumdoma, B-knerounas nmumdpoma, nmumbpoma XOMKKHHA, pak
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rOJIOBbI W IIEeH, IUIOCKOKJIETOYHBbIH pak, padmoMHuocapkoma, KapuuHoMa Jjerkoro JIeromca,
HEMEJIKOKJIETOUHbIN paK JIErKoro, MIOCKOKJIETOYHAas KapLMHOMA MHIIEBOJA, aJleHOKaplMHOMA
numesona, ceernoknerounsiii pak (RCC), pak mpsmoit u toncroii kumku (CRC), ocrpas
muenonutapHass  nevikemuss (AML), pak rpyau, pak  OKeNyOKa,  MeEJNKOKIETOYHas
HeliposHaokpuHHas kapuuHoma npoctatel (SCNC), pak medeHu, riauo0nacromMa, pak MEYeHH,
IJIOCKOKJIETOYHAs] KapLMHOMA IOJIOCTH PTa, Pak MOKETyAOYHOH JKeNe3bl, pak LIUTOBUIHOU
JKeJe3bl, BHYTPUIIEUEHOYHbIH XOJIAHTMOT€HHBIH pak, TeNnaToOLEUIIosIpHas KapLUHOMA, pak
KOCTH, METacTasbl U paK HOCOTJIOTKH.

32. Croco6 mo 1. 31, rae ykasaHHOE COeIUHEHHE MPUMEHSIOT B OTIEIBHOCTH WU B
KOMOWHAIIMH C OHUM WK OOJIbIIEe APYTUMH BUAAMH TPOTHBOPAKOBOM TEpaITH.

33. Cmocob mo m. 32, rae yka3aHHOE COCOUHEHHE IMPHMEHSIOT B KOMOWHALUU C
OIHUM WM OOJbIE BHIAMH LUTOTOKCUYECKOH XHMHOTEPAIINH, MPOTHBOPAKOBON BAKLIMHOWM,
MIPOTUBOOIYXOJEBON BaKLUHOM, MPOTUBOMMMYHOLIUTOKHUHOBOMN Teparuet,
UMMYHOLIUTOKMHOBOH Tepanmuei, WHrHOMTOPOM KOHTPOJIbHBIX TOYEK, HMMMYHOTEpamued ¢
UCTIOJBb30BaHueM T-KJIeTOK ¢ XuMepHbIMH aHTUTeHHbIMU penentopamu (CAR), Tepanmeit
MEPEHOCa I'eHOB.

34. Croco6 mo m. 32, rme ykasaHHble OJUH WM OOJbLIE BHUAOB INPOTHBOPAKOBOM
Teparuu BbIOPaHbI M3 TPYMIBL, COCTOALIEH M3 JIEKAPCTBEHHBIX CPENCTB, OJOKHPYIOIIHX
aktuBHocTe CTLA-4 (CD152), PD-1 (CD279), PDL-1 (CD274), TIM-3, LAG-3 (CD223),
VISTA, KIR, NKG2A, BTLA, PD-1H, TIGIT, CD%6, 4-1BB (CD137), 4-1BBL (CDI137L),
GARP, CSF-1R, A2AR, CD73, CD47, tpuntodan-2,3-auokcurenasnl (TDO) nnn nHponaMus-
2,3-nuokcurenasnl (IDO)u aronuctos OX40, GITR, 4-1BB, ICOS, STING unu CD40.

35. Crioco6 mo 1. 30 rze rue yka3aHHOE COeNUHEHHE MPUMEHSIOT B OTACIbHOCTH WUJIH
B KOMOWHAIIMY C OTHUM HJIH OOJIbIIE APYTHMHU TEPATIEBTUYECKIMH areHTaMH.

36.  Cmocob mo m. 35, rae ykasaHHOE COCJUHEHHE IMPHUMEHSIOT B KOMOWHALUU C
ONHUM  uiau  OoJjbplle M3  KOPTUKOCTEPOUIOB,  PETHHOMJIONONOOHBIX  areHTOB,
MPOTHUBOOIYXOJIEBBIX CPEACTB U aHajoroB uHTepdepona, marudbmropa nuranga ®HO-anbda,
@OHO-cBs3bIBaroIero arenra, wuHruoOutopa jurasma IL-1; warubutopa nurasma IL-6,
unruduropa juranga IL-8; antaronucra IL-17, antaronucra ®HO, aHTaroHucra peuenrtopa
PETHHOEBOH KHCIOTHI ramma, uHrubOurtopa nuranga IL-17A; uaruburopa nwranma IL-17F,
aHTaroHucra cuHrosus-1-gpocdarHoro peuenropa-1, monynstopa chuxrosus-1-pocharHoro
peuentopa-1, antaronucta IL-12; antaronucra IL-23, moaymnsaropa @HO-peuentopa Il Tuna,
uHruouropa IL-23A, uarnduropa PDE 4, uaruburopa JAK tuposunkunasel, narudbutopa JAK
1 TuposmnkuHa3bl, uHruOMTOopa JAK 3 THPO3MHKHMHA3BI, aroHUCTa PELENTOpPa PETHHOEBOU

KUCJIOTB, Moaynsitopa cpuHrosuH-1-gocharnoro peunenropa-1, anraronucra TLR-7,
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anraroraucrta TLR-8 u anraronncra TLR-9, unm anraronmncra I1L-8.
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N3MEHEHHAA ITO CT. 34 PCT ®OPMYJIA U30OBPETEHUA,
HNPEJUIOKEHHAA 3AABUTEJIEM K PACCMOTPEHHIO

1. Coenunenue, umerotee popmyiy (A):

N

X \ — \'&3
R6a RI o

Rg (A)

rae

B BeiOpan u3 rpymmel, cocrosmed u3 ¢ypaHunia, THOpEHHMSA, OKca3oimiaa, (eHwuna,
MUpUOWIA, TUPUMHUIMHWIA W TUPA3UHIIA, KAKIbIA M3 KOTOPBIX HEOOS3aTeNbHO
samemen R!?, R!® u R?, koTopble HE3aBMCHMO BBLIODAHBI M3 TPYIIbI, COCTOAIIEH W3
ranoreda, CN, Ci.4 ankuna, Ci.4 ankokcu-rpyrnsl U C14 raJoreHaaKua,;

R? BuIGpan u3 rpynmbl, coctosimeii u3 H u D;

R* BriGpan u3 rpynmel, coctosimeii u3 H, Cis ankuma, OH, -NR*R®, -C .4 aKOKCH-TPyNIb! 1
Y rae C1.s ajkun HeoOs3aTeNnbHO 3aMerieH atoMoM rajoreHa, -CN, -CO,R?, -CONRR?,
-C(O)R?*, OC(O)NRR®, -NR*C(O)R®, -NR*C(O):R¢, -NR*C(O)NRR®, -NR*R®, -OR?,
-S(0),NR?R?, -NR*S(O)R® u Y, rme Y mpencrasnser coboii 4-8-uneHHyIO
[IUKJIOTETEPOANKIIBHYIO TPYNNY WA 3-8-4JIEHHYH LHUKJIOANKWIBHYK) TPYINY WA 5-
WM O-4JICHHYIO apWIbHYK WJIH TETePOAJKUJIBbHYI Tpymmy, Jiro0as M3 KOTOPBIX
HeoOs3aTeNIbHO 3aMenneHa 1-4 3aMecTUTe sIMHU, BBIOPAHHBIME U3 TaJIOr€Ha, OKCO-TPYTIIIbL,
-CN, -C16 ankuna, -Ci.6 agkokcu-rpynisl, -Ci.s ruapokcuaikuia, -Ci.s rajJloreHaIKua,
0-C1.6 ranorenankmna, -Ciaankun-O-Ciq ankmna, -Cie amkmn-NRR®, -Cie ankmi-
COsH, -Ci6 ankun-COsR?, -Cis anmkun-CONR™R®, -Ci ankun-C(O)R?, -Ci.¢ ankmn-
OC(O)NR*R®, -Cis amkun-NR*C(O)R®, -Cis ankun-NR*C(O)R®, -Cis amkun-
NR?C(O)NR*R®, -C1.¢ ankun-OR? -Cis ankun-S(0O):NRR?, -Ci6 amxkun-NR*S(O)RY,
-CO;R?*,  -CONRPR®, -C(O)R? -OC(O)NR’R®, -NR’C(O)R®,  -NR*C(O):R,
-NR*C(O)NRR®, -NR*RP, -OR?, -S(0),NR*RP, -NR*S(O),R?, -CH,CO,R* kaxmerii R* n
R® HesaBucumo BeIOpaH u3 atoma Bomopona, Ciu amkuma, Ci rugpokcuankuma u Cia
ranorenajkuna, u R° BeiOpan u3 Ciu4 anmkuna, Cis tuapokcuankuna u  Cig
raJIOreHaNKuiIa, U rae 4-8-ujleHHas LUKIOreTepOalKWiIbHAs rpynna U 3-8-ujeHHas
LIUKJIOAKHIJIbHASL TPYIIIa MOTYT HE3aBUCHMO HEeOoOs13aTeNIbHO OBITh 3aMeIleHbl Ha OKCO-

rpynmy;,
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R u R®® kaxmplii He3aBUCHMO BLIOpAaHBI M3 IPYNMLL, cocTosmed u3 H, ramorena, Cis
ankwuia, -Ci.4 ranoreHankmna, O-Ci.4 ranorenankuna, Ci.4 ankokcu-rpymmsl, COH u CN;

R u R® kanplii He3aBHCHMO BBIOpaHBI U3 rpymmbl, coctosmed u3 H, Ci4 amkuma, Ci4
runpokcuankuna u Ci.4 TajoreHaNIKuIa, Wi HeobasatensHo R% u R® obbenunens: ¢
obpazoBanueM Okco-rpymnmbl (=0) unu 4-0-4JIieHHONW IUKJIOTETePOATKHIBHOW TPYIIIThI
UK 3-6 YIEHHON UUKJIOAIKUIbHOW IPYIIIHI;

R’ BLIOpaH U3 PyMILL, COCTOsMIEH U3 MeTUna, 3T U C1. TaJOreHAIKUIa, U

MOJCTPOYHBIN UHAEKC N paBeH 1 wuim 2;

win moOble MX (PapMaLEeBTHUECKH IPUEMIIEMbIE COJIM, COJbBATHI, TUAPATh, N-OKCHIBI,

TayTOMEPHI HIIH POTAMEPBL.

2. Coenunenue 1o . 1, umeromue gopmyany (I):

/R5b O\ /O
RSa -
\/ — 3
R6b \\ N N R
H H B

6a n
R ;\l o

4

R D

rae

B BBIOpaH w3 rpynmel, cocrosmed u3 (QypaHwia, okcasonmia, (eHmsIa, NHPUANIIA,
MUPUMUAMHHINIA ¥ THPA3HHUIA, KaKIbIi 13 KOTOPBIX HeoOs3aTenbHo 3amemen R R!® u
R?, KOTOpBIE HE3aBUCUMO BBIOpaHbI M3 TIpynmbl, cocrosimeid u3 rajoreHa, CN, Ciu
ankuna, Ci.4 ankokcu-rpynnel U Ci.4 raJloreHankuna,;

R? BuIGpan u3 rpynmbl, coctosimeii u3 H u D;

R* Buibpan u3 rpynmnbl, coctosimeii u3 H, Ci.s ankuna u Y; rae Cis alikun HeoOsA3aTeNbHO
samemen artomom rajoreHa, -CN, -CO;R?, -CONRPR®, -C(O)R? OC(O)NRR
-NR*C(O)R®, -NR*C(O)R¢, -NR*C(O)NR?*RP, -NR?R®, -OR? -S(0),NR*R®, -NR*S(0),R"
u Y, rme Y mpeacraBisieT coOOU S5- wim O-4JICHHYIO apUIbHYIO WA TeTePOATKUIIBHYIO
rpymmny, uMeroLyto 1-4 3amectutens, BbiOpanHble u3 ranoreHa, -CN, -Ci4 ankuna, -Ci4
ankokcu-rpynmel, -Ci4 rtuapokcmanmkuna, -Cig4 ramorenankmma, OCF;, -COzR?,
-CONR®R?, -C(O)R? -OC(O)NR?R®, -NR*C(O)R®, -CH,CO:R* u xkaxnmeii R* u RP
He3aBUCHMO BbIOpaH w3 aroma Bomopona, Cis amkwna, Ci4 rumpokcmankuiaa u Cig
rajoreHankuwia, u R°® Beibpan u3 Ciy amkmnma, Cis rugpokcmanmkuia u Cig
raJloreHaiKuiIa;

R u R®® kaxmplii He3aBUCHMO BLIOpAaHBI M3 IPYNMLL, coctosmed u3 H, ramorexa, Cis

ankwuna, Ci.4 ankokcu-rpymnmel, CO2H u CN;
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R u R® kanplii He3aBHCHMO BBIOpaHBI U3 rpymmbl, coctosmei u3 H, Ci4 amkuma, Ci4
runpokcuaikuna u Ci.4 TajoreHaIKuna, Wi HeobasatensHo R% u R® obbenunens: ¢
oOpaszoBanueM okco-rpymrsl (=0); u

MOJCTPOYHBIN UHAEKC N paBeH 1 wuim 2;

WK JIFOOBIE €r0 COJIH, COJIbBATHI, TUAPATHI, N-OKCHUIbI, TAYyTOMEPHI WJIK POTAMEPHI.

3. Coenunenue mo 1. 1, wim moObie ero GpapMaleBTHUECKH TPUEMIIEMbIE COJIH, COJbBATHI,

ruapaTel, N-OKCHIIBL, TayTOMEPBI WM poTamepsl, rae B BeiOpan U3 rpymmbl, COCTOALIECH U3

%R PR
%3@

o—
>:N oy
(OG>

= NG \ S/
o/
4. Coenunenne mo mobomy u3 mm 1 - 3, wim moOble ero (apmMaueBTHYECKU

NPpUEMIIEMBIC COJIU, COJIbBATHI, TUAPATHI, N-OKCI/II[bI, TAYyTOMEPDBI UK POTAMEPLIL, IA€ B BbI6paH

U3 IPYIIBL, COCTOSILIEH U3:

- 7

o0 O O/

Cl

5. Coennaenne mo mrobomy u3 mm. 1 wimm 2, wiu mobble ero ¢papMareBTUIeCKH
NpUeMJIeMbIe COJIM, COJIbBATBHI, THUAPAThL, N-OKCHABL, TayTOMepbl WM poTaMepbl, rae B
npeacTaBiIsieT coOoi QypaHMIT MM OKCA30JIMJI, KXKIBIH W3 KOTOPBIX HEOOsA3aTeNbHO 3aMelleH
samectutenamu R 1 R'®| xoTopele He3aBHCHMO BHIOPAHBI U3 TPYMIIBI, COCTOSIIEH U3 rajJoreHa,
CN, Ci.4 ankuna, Ci.4 ankokcu-rpynmsl U Ci.4 TalOreHaNTKIIA.

6. CoenuHenue 1o M. 5 win Jroobie ero GapMaleBTUIECKH TIPHEeMIIEMbIE COJH, COJIbBATHI,
ruapathl, N-OKCHABI, TayTOMEpbl HJIM poTamepbl, rae B mnpencraBisier coboii QypaHm,
3aMmeleHHbli 3amMectutenem R13 koropelii npencrapnser coboit CHs umu Cl, u Heobs3aTenbHO

3amemeH 3amectutenem R'°, koropsiit mpencrapmsier coboit CHs.
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7. Coenunenne mno mobOomy w3 mm. 1 - 6, miou moOble ero ¢apManeBTHUECKH
MpHEMNEMble COJIM, CONbBATHL, T'MAPATbl, N-OKCHJBI, TayTOMephl WM poTamepbl, rae R’
npencTasisier codoit H.

8. Coemmnenune mo mobomMy w3 mm. 1 - 7, uim mroOble ero QapMareBTHYECKH
NPUEMIIEMBIE COJIH, COJIbBATHI, TUAPATHI, N-OKCH/IBI, TAYTOMEPBI WIIM POTAMEPBI, I/Ie KAKABIN U3
R i R*® nesapucumo BbIOpaH u3 rpymmsl, coctosmeii u3 H, CHs, Clu F.

9. Coenunenne mno mobOomy w3 mm. 1 - 7, unm mobble ero ¢dapManeBTHUECKH

NpUEMJIEMBIC  COJIKM, COJIbBATbIL, TUAPATHI, N-OKCI/II[bI, TAyTOMEPBI WKW POTAMEPLI, TAC

RSb
RSV/ )
/¢
s y
v BBIOpaH U3 TPYIIIBL, COCTOSIIEH H3:
F F F F
WS\ f ( Cl—/ cl— 7 F /T
1 W, \ \\ % )
= = =/ = =/
S N | 74
74 F—r/ 7 ¢
\ Br— e G\ \ 2
. D O Y (O
CI\
Nc\m HOZC\\/ \ (B\ MeO\O\\ /\>;\
o N R |

10. Coenunenne mo mobOomy u3 nm. 1 - 7, win moOble ero ¢apManeBTHYECKH
NpUEMJIEMBbIE COJIM, COJBBATHI, THAPATHL, N-OKCHABL, TAayTOMEPbl WIH pOTAMEPBI, TI7e
R5b
R5%/ )
~ ¢
%

nans BBIOpaH U3 TPYIIIBL, COCTOSIIEH H3:



142

F

F F -~ o~

ol o, P
F
F\/\\\/\

11. Coenmaenne mo mobomy u3 mm. 1 - 10, unm jroOble ero ¢apManeBTHYECKH
NPUEMIIEMBIE COJIH, COJIbBATHI, TUAPATHI, N-OKCH/IbI, TAYTOMEPHI WIIM POTAMEPHI, 1€ KAKABIH U3
R% i R® nesapucumo BBIOpaH U3 rpymmel, coctosimeii u3 H u C1.o ankuna.

12. Coenunenne no modomy u3 mm. 1 wim 3 - 10, wim mobble ero dpapManeBTHUECKH

NPpUEMIIEMBIC COJIH, COJIBBATHI, THAPATHI, N-OKCI/II[bI, TAyTOMEPBI WU POTAMEPLL, I'I€

\\// \</ - - \\\J
s S G

13. Coenunenune no modomy u3 mm. 1 - 10 wu 12, unm mrobble ero dpapManeBTHUECKH

NMPUEMIIEMBIC COJIH, COJIBBATHI, THAPATHI, N-OKCI/II[bI, TAyTOMEPBI WU POTAMEPLL, I'I€

14. Coenunenne no modomy u3 mm. 1 wim 3 - 13, wim mobsie ero dpapManeBTHUECKH
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NpHeMIeMble COJIM, CONbBATHL, TMAPATHL, N-OKCHBI, TayTOMephbl WM poTamepbl, rae R*
npencrasiusier codoit H, Ci; amkmnm wimm Y, rme Ci3 amkuin 3aMeleH TeTPa3oJiIOM MU
TETPA30JIOHUJIOM, i€ TETPA3OJIHI WM TETPA30JOHWI Heobs3aTrenpHO 3aMerneH Ci.s aIKuiom,
C1.6 runpokcuamkuiioMm uin Ci4ankmn-O-Cisankunom, rae Y BeIOpaH U3 TPYIIIbI, COCTOSIIECH U3
NUPUANHIIA, THPA30JMIa U peHuNIa, Tie MUPUANHIIL, TUPA30IAI | (GEHUIT COAepKaT OT OTHOTO
0 TPeX 3aMEeCTHTENeH, KaKABIH W3 KOTOPBIX He3aBUCHMMO BbIOpaH 3 -Cig4 ankwmma, -Cig
ankoxcu-rpynmnst 1 -CO2H.

15. Coenunenne no modomy u3 mm. 1 wim 3 - 14, wim mobbie ero dpapManeBTHUECKH
TIpHEMJIEMbIE COJH, CONbBATHI, THAPATHI, N-OKCH/bI, TAYTOMEPHI MK poTaMepsl, Tae R suidpan

U3 IPYIIBL, COCTOSILIEH U3:

MeO MeO. N NN, ( e
cL, U, o
CO.H COzH N

N
=N

( 0
'\.IJ(N/ " H
N=N

16. Coenunenne no modomy u3 mm. 1 wim 3 - 15, wim mobeie ero dpapManeBTHUECKH
TNpHEMIIEMbIE COJIH, COJbBATHI, TUAPAThL, N-OKCU/bI, TAyTOMEPBI UM poTaMepsl, rae R’ Buibpan
U3 TPYIIbL, cocTosmel n3 Metmna, stuna u CFs.

17. Coenunenue o 1. 1, umeroee popmyiy (Al):

R5bo\ //O R7

R5a . 3
R
= N N
i : ~ 1b
R6a ®) / R
}\' 0)
R4 R1 a

(A1)

rae R'? Bei6pan us CHs u Cl; R'® orcyrersyer umu npencrasmsier coboit CHs; R mpencrapnser
coboit H unu D; R* npencrasnser co6oit H unu Y; R u R® kanaplii He3aBHCHMO BBHIOPAHbI 13
H, F, Cl, Br u CH;; R® u R® kaxnerit Hesasucumo suibpanst u3 H u CHs; u R7 npencrasmser
co60if METUN UM 3THIT, UK ero (apMalieBTHYECKH TIPUEMIeMast COJlb, COIbBAT MM THAPAT.

18. Coemgunennie o n. 17, wimu moOble ero (apMaleBTHUECKH NPUEMJIEMbIE COJIH,
COMBBATHI, THAPATEI, N-OKCHIBL, TayTOMephl WK poTamepsl, rae R'* mpencrasnser coboit CHs;
R'® orcyrcreyer mmm mpencrasmser coboit CHz; R® mpencrasmser co6oit H mmu D; R*
npencrasnser coboit H; R nmpencrasnser coboit H, F, Me unu Cl umu Br; R npencrasnser

coboit H umu F; R® u R® kaxmeiii npencrasnsror coboit H; u R7 npencrasnser coboii MeTHn
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WU 3T, WK ero (apMarieBTHYeCKH MpUeMIIeMast COJTb, COTbBAT HJTH THIPAT.

19. Coegunennie o n. 17, wnmu moOble ero (apMaleBTHUECKH NPUEMJIEMbIE COJIH,
COJIbBATHL, TUAPATHI, N-OKCHUbI, TAYTOMEPBI UJIK POTAMEPBI, KOTOPOE MPAKTUUYECKHU HE CONEPIKUT
APYTHX H30MEPOB MO aTOMY YIIIeposia, K KOTOpoMy HpucoequHes R,

20. Coenunennie mo n. 17, wnim moOble ero (apManeBTHUECKH NPUEMIIEMbIE COJIH,
COJBBATHL, THAPATHI, N-OKCHIbL, TAyTOMEpHI UK poTamepsl, rae R nmpencrasiser coboii Y.

21. Coenunenue 1o 1. 1, umeromue dpopmyny (A2):

Rst 0O R?
R5E
ﬁ RS
RSB N N
H H - 1b

Ba o. /R

R N o
R‘Ia

R4~ \_-COOH

\\ 4b

R (A2)

rne R'? Bei6pan u3 CH; u Cl; R'® npencrasnster coboit H unu CHs; R® npencrasnster co6oit H
i D; R* u R* mesasucumo BLIGpanb! u3 atoma ranorena, -CN, -Ci4 amkuna, -Ci4 aIKOKCH-
rpymmel, -Ci4 rugpoxcuankuna, -Cia ramorenankuna, OCF;, -CO,R?, -CONR?R®, -C(O)R?,
-OC(O)NR*R®, -NR*C(O)R?, -CH,CO,R?, u R?* u R? He3aBucHMO BBIOpaHBI H3 aTOMa BOAOPOA,
Ci4 anxuna, Ci4 ruppoxcuankmna u Ci4 rajoreHaikuia, R u R® kaxmpiii HE3aBUCHMO
seibpansl u3 H, F, Cl, Br u CHs; R® u R® kaxmerii Hezasucumo Beidpansl u3 H u CHs; u R’
BbIOpaH W3 TIPYMIbL, cocTosimeil w3 wmerwna, dTuna W Cio TrajoreHajKuia, WIA €ro
(bapMarieBTHYECKH PUEMJIEMast COJIb, COJbBAT UJIH THPAT.
22. CoepnHeHue 110 1. 1, 1uH ero ¢papMaleBTHYECKH pHeMIIeMast COJIb, BHIOPaHHBIE U3

I'PynIibl, COCTOAIMCH U3!
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23. CoenmuHeHue 10 1. 1, Wik ero dapManeBTHYECKH MPHEMIIeMasi COJIb, BBIOPAHHBIE M3

IPYNIbL, COCTOSIUEH HU3:
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c P cl

[y MeO

o]

24, ®apmalieBTHUYECKAs KOMIIO3UIIMS, COAEpIKaINasi COeMUHeHne mo modomy u3 mm. 1 -
23.

25. dapmaneBTHUECKasT KOMIIO3ULMSA 1O M. 24, NOMOJHUTENIBHO COAEp Kallasl OAUH WU
OoJblIIe JOMOJHUTENBHBIX TEPATIEBTHUECKIX areHTOB.

26. ®DapmareBTudeckass KOMIIO3ULHMS MO . 25, IAe YKa3aHHbIH OAMH WJIM OOJbIne
JOTOJHATEIBHBIX ~ TEPANEeBTUUECKUX AareHTOB BbIOpaHbI W3 TPYMIbL, COCTOSINEH U3
LUTOTOKCUYECKON XUMHMOTEPANUH, MPOTUBOPAKOBBIX WM MPOTHBOOMYXOJIEBBIX BAKLIMH, AHTH-
MMMYHOLIMTOKUHOBOM  Te€panmuH, HWMMYHOLMTOKHHOBOM  Tepanmuy, WMMYyHOTEpanuu C
UCTIONIb30BaHNEM T-KJIETOK C€ XHUMEpHbIMU aHTHUreHHbIMH perentopamu (CAR), Ttepamuu
NepeHoca reHoB, HHrHOUTOPOB KOHTPOJIBHBIX TOYEK, KOPTUKOCTEPOUAOB, PETHHOUIOMOIOOHBIX
areHTOB, MPOTHUBOOITYXOJIEBBIX CPEACTB U AaHAJIOTOB HHTEP(EepOHa.

27. dapmarneBTudeckass KOMIIO3ULHMS MO M. 25, IAe€ YKa3aHHbIH OAMH WM OOJbIue

AOMOJIHUTECIBHBIX TECPANICBTUUCCKUX ATrCHTOB BbI6paHbI U3 T'PYIIIIbI, COCTOSILL[efI us3 I/IHFI/I6I/ITOpa
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muranna @HO-anedpa, PHO-cBs3piBatomero areHra, naruouropa jurasga IL-1; narunOuropa
muranga IL-6, uaruburopa nuranna IL-8; antaronucra IL-17, antaronucra ®HO, antaronucra
perenTopa peTHHOEBOW KHUCIOTHI ramma, wHruouropa jgurannga IL-17A; waruOurtopa nurasna
IL-17F, antaronucra cdurrosus-1-pocharnoro penenropa-1, monmynsaropa cHUHro3uH-1-
docharnoro peuenrtopa-1, anrtaronucra IL-12; anrtaronucra IL-23, wmopymsropa ®PHO-
peuentopa Il Tuma, wunruburopa IL-23A, wunruburopa PDE 4, wunruburopa JAK
TUpo3uHKKHA3bl, uHruouTopa JAK 1 tuposmakmHasel, mHruOuropa JAK 3 THpO3HMHKHHA3BL
arOHMCTA PELENTOPa PETUHOEBON KUCIIOTHI, MOAYJISITOpa chUHTro3uH-1-pocdaraoro peuentopa-
1 mwm amrarommcra TLR-7, anraronmcra TLR-8, antarommcra TLR-9, amtaronmcra IL-8,
JEKapCTBEHHOrO cpeacTsa, Omokupyromero aktuBHocth CTLA-4 (CD152), PD-1 (CD279),
PDL-1 (CD274), TIM-3, LAG-3 (CD223), VISTA, KIR, NKG2A, BTLA, PD-1H, TIGIT,
CD96, 4-1BB (CD137), 4-1BBL (CD137L), GARP, CSF-1R, A2AR, CD73, CD47, tpunrodan-
2,3-muokcurenassl (TDO) mmm wmHponamuH-2,3-nuokcureHasbl (IDO), m aronucroB 0XA40,
GITR, 4-1BB, ICOS, STING unu CD40.

28. Cnoco0 mneuenuss CXCR2- w/mmum CCR6-omocpenyemoro 3a0onieBaHUST WM
MaTOJIOTUYECKOTO COCTOSIHHSL Y CYOBEKTa, HY)KIOAIOIIErocsi B TAKOM JICYEHHH, BKJIIOYAFOIIUIN
BBEJICHUE YKa3aHHOMY CYOBekTy 3(ppeKTHBHOrO KONMMYeCTBa COSAUHEHHS O JIFOOOMY U3 mit. 1 -
23 unm ero (papMauLeBTUYECKH MPHEMIEMOH COJM, WM (papManeBTUYeCKOH KOMITO3ULMH I10
mobomMy u3 mm. 24 - 27.

29. Crocob mo 1. 28, rne 3a0ojeBaHUe WM MATOJOTHYECKOE COCTOSTHUE MPEICTAaBIIACT
co00# OCTPOE MM XPOHUYECKOE BOCTIAUTENbHOE HAPYLICHNUE.

30. Crmoco® mo m. 29, rae yka3aHHOE OCTPOE WM XPOHHUYECKOE BOCHATUTEIBHOE
HapyLIEHUE MPENCTaBJIsET COOOH MCOpHas3, CyXOCTh a3, aTePOCKIIEPO3, TUCKOUIHYIO KPACHYIO
BOJYAHKY, PEBMATOWAHBIA apTPUT, OOBIKHOBEHHYIO BOJYAHKY, BBI3BAHHBIA OOIy4YeHHEM
nerouyHslil (udpo3, ayronMyHHBIH OyiesHblii nepmatos (AIBD), xpornueckoe 06CTpyKTUBHOE
3a00NeBaHNE JIETKUX MIJIM BBI3BAHHOE O30HOM BOCIIAJICHHE ABIXATENbHBIX Ty TEH.

31. Crmoco6 mo m. 28, rme 3aboneBaHMEe MPENCTaBIseT COOOH pak, BbIOPaHHBIA H3
TPYIIbI, COCTOsINeHd W3 crienyromux 3aboneBaHuii. KokHash T-kjieTodHas Jumdoma,
HEXOJDKKUHCKast TuM(pomMa, TpHOOBHIHBIA MUKO3, IEKETONIHBINA peTukye3, cuaapom Cesapw,
rpaHyjemMarosHas cnabas koxa, auMdaTroumgHBIA Tamysie3, XPOHWYECKUH JIMXCHOWIHBIN
naparcopuas, OCTPBIH JUXEHOUIHBIH U BapHONMN(OPMHBIN Maparncopuas, KoxHas T-kieTodynas
mimpoma CD30+, BropuyHas KOXHasi KpymHOkierouHas Jjumdpoma CD30+, He-
rpudoBunHOMuKO3Hast CD30 kokHast T-kpymHOkjerouHass mnumboma, tmeiiomopdHas T-
kjeTouyHasi mumdoma, tuMmpoma Jlennepra, mogkosknas T-kierounas auMmdoma, TuMpaHTHOMA,

onactuyeckas NK-kmerounas aumpoma, B-kierounas numdoma, mumdoma XOMKKHHA, pak
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TOJIOBBI WM IIE€H, TUIOCKOKJETOYHBIH pak, pabmomMuocapkoma, KapuuHoma Jjerkoro JIbromca,
HEMEJIKOKJIETOUHBIH paK JIETKOro, IUIOCKOKJIETOYHAsl KaplMHOMA MHUINEBOJA, aACHOKapLIMHOMA
numesona, ceeryokinerounbliii pak (RCC), pak mpsmoii u toncroii kumku (CRC), ocrpas
muenouuTtapHas  sedikemuss (AML), pax rpyam, pak  OKeNyOKa, MENKOKJIETOYHas
HelposHIoKpuHHAs kapuuHoMma npoctathl (SCNC), pak medeHu, rauo0nacToMa, pak TEUeHH,
IUTOCKOKJIETOYHAs] KapLMHOMA IOJIOCTU PTa, PaK IMOIKENyIOYHON JKeNe3bl, PaK IMUTOBHIHON
JKEJIe3bl, BHYTPUIECUCHOYHBIH XOJIAHTHOTEHHBIH paK, TenaToOLeUTIOJISIpHAs KapLIUHOMA, pak
KOCTHU, METaCTa3bl M PaK HOCOTJIOTKH.

32. Cnocob mo n. 31, rae yka3aHHOE COCAMHEHHE NMPUMEHSIOT B OTAEIbHOCTH WJIH B
KOMOWHAIUY C OTHUM HJTH OOJIbIE APYTHMH BUAAMHU IPOTUBOPAKOBOM TEPATTHHL.

33. Cnoco0 no m. 32, rae yka3aHHOe COCIUHEHHE MPUMEHSIOT B KOMOMHALIMH C OIHUM
win  Oojblle BHAAMH LHMTOTOKCHYECKOW XUMHOTEPANUH, NPOTUBOPAKOBONW BaKIIMHOM,
MPOTHUBOOIYXOJIEBON BaKLUHOM, MPOTUBOMMMYHOLIUTOKHHOBOM Tepamnuen,
UMMYHOLIMTOKMHOBOH Tepamnuel, WHrHOMTOPOM KOHTPOJIbHBIX TOUEK, HMMYHOTEpamued ¢
UCTIONIb30BaHMEM T-KIeTOK ¢ XuMepHbIMH aHTUTeHHbIMU penentopamu (CAR), Tepanmeit
nepeHoca reHoB.

34. Cnocob mo n. 32, rae yka3aHHbIE OUH WK OOJbIIE BUIOB MPOTHBOPAKOBOH TEPAITUH
BBIOpAaHbI M3 TPYMIIbI, COCTOSINEH W3 JIGKAPCTBEHHBIX CPEICTB, OJOKUPYIOIIMX AKTUBHOCTH
CTLA-4 (CD152), PD-1 (CD279), PDL-1 (CD274), TIM-3, LAG-3 (CD223), VISTA, KIR,
NKG2A, BTLA, PD-1H, TIGIT, CD9%, 4-1BB (CD137), 4-1BBL (CD137L), GARP, CSF-IR,
A2AR, CD73, CD47, tpuntodan-2,3-nuokcurenassl (TDO) unn uam0maMuH-2,3-THOKCUTEHA3BI
(IDO)u aronucros OX40, GITR, 4-1BB, ICOS, STING wnu CD40.

35. Cnocob mo 1. 30 rae rae ykazaHHOE COEIUHEHHE PUMEHSIOT B OTAEIBHOCTH WU B
KOMOMWHAIIMY C OTHUM HITH OOJIbIIE APYTHMH TEPATIEBTHUECKUMH ar€HTaMH.

36. Cnoco0 mo m. 35, rae yka3zaHHOe COCIUHEHHE MPUMEHSIOT B KOMOMHALIMH C OIHUM
win Oonblie W3 KOPTUKOCTEPOHIOB, PETHHOHIOMOAOOHBIX areHTOB, IPOTHBOOIYXOJIEBBIX
CpeacTB W aHanoroB uHrepdepona, marudburopa suranna GHO-anbda, OHO-cBs3bIBAIOLIIETO
areHta, uHruOutopa juranna IL-1; uaruburopa nuranga IL-6, unruburopa nuranma IL-8;
antaronucra IL-17, antaronucra ®HO, aHTaronucra penentopa peTHHOEBONH KHUCIOThI T'aMMa,
uaruoburopa suranga IL-17A; waruburopa mnwmrannma IL-17F, anrtaronmcra cdunrosmus-1-
docharaoro peuenropa-1, momynsaropa chunrozus-1-pocdarnoro penenrtopa-1, anraronucra
IL-12; amraronmcra IL-23, monymsaropa ®HO-peuenropa II Ttmma, wnrubmropa IL-23A,
uarudburopa PDE 4, uarunduropa JAK tuposunkunasbl, uaruoburopa JAK 1 TUpo3uHKHHA3HL,
uaruouropa JAK 3 THPO3ZWHKHHA3BI, arOHUCTA PELIENITOPa PETHHOEBOW KHUCIIOTBHL, MOAYJSATOPA

cpunrosun-1-pocharnoro peunenropa-1, anrtarommcra TLR-7, antaronucra TLR-8 wu
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a"araronucra TLR-9, miau anraronucra IL-8.
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