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ATOHUCTHBI PEHEIITOPA GLP-1 1 UX IPUMEHHUE

OBJIACTDb U30BPETEHUA

IpennosxeHsl 6-kapOOHOBBIE KUCIOTHI OEH3UMHIA30JIOB U 4-a3a-, 5-a3a-, 7-a3za- u 4,7-
nnasza-0eH3MMUIA300B B KauecTBe aroHHCToB GLP-1R, crmocoObl mony4deHus yKa3aHHBIX
COEAMHEHUH 1 CIIOCOOBI, BKIIFOYAIOIINE BBEACHNE YKA3aHHBIX COSTUHEHUH HYKIAIOLIEMYCs B
5TOM MJIEKOTHTAIOLIEMY .

NPEJIIECTBYIONNN YPOBEHb TEXHUKH

Jlnaber sBNsieTCSl OCHOBHOW MPOOJEeMON 3IpaBOOXPAHEHHsS] H3-33 YBEJIUYECHHS €ro
pacrpoCTpaHEeHHs] W CBsI3aHHBIX C HHM PHUCKOB JUId 370POBbi. JTO 3a0oyieBaHHE
XapaKTepU3yeTCsl BBICOKUMH YPOBHSIMHU TJIFOKO3bI B KPOBH, OOYCJIOBJICHHBIMHA HAapPyIIEHUSIMUA
NPOAYLHUPOBAHUS MHCYJIWHA, NEHCTBUS WHCYJIMHA WJIHW W TOro, u apyroro. IIpu3HaHbI 1nBE
OCHOBHbIe (opMmbl nuabera: mauaber tuma 1 u aumaber tuma 2. Jmaber tuma 1 (TID)
pa3BUBAETCsl, KOTAa UMMYHHAasi CHCTEMa OpraHU3Ma pa3pyluaeT OeTa-KJIETKH IOKeNyJOUHON
JKeJe3bl, €IMHCTBEHHbIE KJIETKH B OpPraHHU3Me, KOTOpbIe BbIPA0ATHIBAIOT TOPMOH HHCYJIMH,
PeryJMpYIOMUi YPOBEHb IIIIOKO3bI B KPOBU. UTOOBI BBDKHTH, JMOAM ¢ aAuaberom Ttuma |
JOJDKHBI BBOIAWTH MHCYJIMH UWHBeKIMed wim HacocoM. CaxapHbelii auaber Thma 2
(ynmomuHaemblii, kak mpaBuio, T2DM) oObMHO HavyuHAETCs JUOO C PE3UCTEHTHOCTH K
UHCYJIUHY, JUOO KOraa MpOAYLHPOBAHWE HHCYJIUHA SIBISETCS HEAOCTATOYHBIM IS
NOA/IEP KAHHSI TPHEMIIEMOTO YPOBHSI TIIFOKO3BI.

B Hacrosimmee Bpemsi OOCTYIHBI pPa3jUuYHbIe (PapMaKOJOTHUECKUE IOIXOIBI IS
JeUeHHs TUIepriiukeMuu u, cienosarensHo, T2DM (Hampp, C. et al. Use of Antidiabetic
Drugs in U.S., 2003-2012, Diabetes Care 2014, 37, 1367-1374). DT nmoaxonbl MOTYT ObITh
CTPYIIHPOBAHBI B IIECTh OCHOBHBIX KJIACCOB, KAKABIA M3 KOTOPBIX EHCTBYET Uepe3 pa3Hble
NEepBUYHbIE MEXaHM3MBbL. (A) CEKpeTarorm HHCYJHHA, BKJIOYas CyJb(OHMI-MOYEBUHBI
(HampuMep, TIUMU3UA, TJIUMENPUA, [NHOYPUA), METJTUTHHUABI (HApUMEpP, HATETJIUIWH,
penarauanH), THrHOuTopsl aunentuauientuaasel IV (DPP-1V) (Hanpumep, curarnmunTs,
BIWJIJATJIMIITAH, AJIOTJIMNTHH, IyTOIJHMITHH, JUHATJWITHH, CAKCOTJIUITHH) W AarOHHUCTHI

peuenTopa rimokaroHonopobHoro 6enka-1 (GLP-1R) (Hanpumep, nuparnyTua, alOUuriayTun,



SK3€HATHJ, JMKCUCEHATHH, IYyJAariayTHH, CEMarjiyTHI), KOTOpble YCHUIHMBAIOT CEKPELHIO
MHCYJIMHA, NENUCTBYs Ha OeTa-KJIeTKH MOAKeNyHouHON kene3bl. Cyiab(pOHUI-MOYEBHHBI U
METJIMTUHUIBI HMEIOT OrPaHMYeHHYI0 3(PQPEKTUBHOCTD U MNEPEHOCHMOCTb, BbI3BIBAIOT
YBEJIMYEHNEe MAcChl TeJla ¥ YaCTO MHAYLUPYIOT runormukemMuto. Muruduropsr DPP-IV nmeror
orpanuyueHHyI0 3¢ dekTrBHOCTh. MMeromuecs B mpoaake aroHuctsl GLP-1R mpencrasisitoT
coO0OH menTuabl, BBOAMMBIC MOAKOXHBIMH HHBeKUMsMH. Jluparnytun Obul  omoOpeH
JOTOJTHUTENBHO sl JieueHus: okupeHusi. (B) buryanmunel (Hampumep, MeThOpPMHH), Kak
NOJIATAlOT, JEHCTBYIOT B OCHOBHOM, CHH)Kas MPOAYLHPOBAHWE TJIIOKO3bI B IE€YCHU.
buryaHuznbl 4acTo BBI3BIBAIOT PACCTPOMCTBA JKENYIOYHO-KHIIEYHOTO TPAKTAa U MOJIOYHBIHA
anyao3, 4To Takke orpaHnumBaeT ux npumenenue. (C) MHruOutops! anbda-riiroko3naassl
(Hampumep, akap003a) CHIDKAIOT KUIIEYHOE BCACBIBAHWE TIFOKO3bI. JTH areHThl 4YacTo
BBI3BIBAIOT KENYNOYHO-KUIIEeYHble paccTpoiictBa. (D) TuazonmuauHanoHel (Hampumep,
NMHUOTJINTA30H, POCHUIJINTA30H) JIEHCTBYIOT HAa KOHKPETHBIH peunentop (aKTHBUPYEMBIH
nposugepaTopoM MEPOKCUCOM PELeNITOP-TaMMa) B IMEYEHU, MBIIIEYHBIX U JKUPOBBIX TKAHSX.
Onu perynupyroT MeTaOONu3M JUNHUIOB, BIOCIEACTBUN YCHJIMBAIOIINN OTBET 3THUX TKaHEH
Ha JeilcTBus MHCyJUMHA. YacToe NPUMEHEHHE OTUX JIEKAPCTBEHHBIX CPENCTB MOXKET
NPUBOJIUTh K YBEJIMYEHUIO MAacChl Tella U MOXKET BbI3bIBATb OTe€YHOCTh M aHeMmuwoo. (E)
WHCynuH npuMeHsIoT B Oojiee TsDKENbIX ciydasx, Ju00 ofauH, JubO B KOMOWMHALMU C
BBILIIEYKA3aHHBIMU areHTaMH, M MX YacToe IMPUMEHEHHE Takke MOXeT IPUBOAMTH K
YBEJIMUYEHNIO MacChl Tesia U HeceT puck runoriukemud. (F) MHrnbutops! HaTpuit-3aBUCHMOTO
KOTpaHcropTepa  mmoko3bl  2-ro tunma  (SGLT2)  (manpumep, nmanmariuJio3uH,
sMIaru(IO3uH, KaHATTU(IO3UH, SPTYTITU(IO3UH) HHIMOUPYIOT peadbCcopOLUI0 TITFOKO3bI B
MOYKaX U TEM CaMbIM CHHKAIOT YPOBHU TIIFOKO3bI B KPOBU. DTOT PAa3BUBAKOIIUINCS KJIACC
JIEKaPCTBEHHBIX CPENCTB MOXKET OBITh CBA3aH C KETOALMIO30M H  HH(EKIHIMHU
MOYEBBIBOSLIHNX Ty TEH.

Tem He menee, 3a uckimoueHueM aroHuctoB GLP-1R u unarubGuropo SGLT2, stu
JIEKapCTBEHHBIE CPEICTBA MMEIOT OrPAaHMUYEHHYIO 3(()EKTUBHOCTD U HE PEINAlOT BAXKHEHIIHE
npobyieMsl, yxynmeHue GyHkuun B-KiIeTok U yeyryOieHne acCOMUPOBAHHOTO OKHPEHUSI.

OxupeHue SBISIETCS XPOHUYECKMM 3a00JieBaHMEM, KOTOpPO€ B COBPEMEHHOM
00IIecTBe CHJIBHO PACIpPOCTPAHEHO M aCCOLMUPYETCS ¢ MHOTOYHCICHHBIMH MEIUIIMHCKUMH
npoOjeMaMy, BKIFOYAOLMUMH THIIEPTEH3UI0, THIEPXOJECTEPUHEMUI0 M KOPOHAPHYIO

Oonesnp cepaua. OHO Takke TeCHO CBA3aHO ¢ T2DM M pe3UCTEHTHOCTBIO K HHCYJIHHY,



KOTOpasi OOBIYHO COMPOBOXKIAETCS THIIEPUHCYIMHEMHUEH WU TUIIEPIIIMKeMUeH, M 00eUMH.
Kpome Toro, T2DM cBs3aH C [OBYX-UETBIPEXKPATHBIM YBEJIMYEHHEM PUCKA KOPOHAPHO-
apTepHaJIbHOTO 3a00neBaHus. B HacTosIIee BpeMsl, JJeUeHUEeM, KOTOPOEe YCTPAHSET OXKUPEHUE
C BBICOKOW 3(PEeKTUBHOCTBIO, SBISIETCS] TOJIBKO OapuapTpuyecKast XUPYpPrHsi, HO 3TO JICYCHHUE
SIBJISIETCSI JOPOTOCTOSIIMM M PUCKOBAHHBIM. DapMakoIOrnueckoe BMEMIATENbCTBO OOBIMHO
MeHee 3(QQPeKTUBHO U CBsi3aHO ¢ MOOOUYHbIMH 3(dekramu. CrenoBaTeNbHO, CYIIEeCTBYET
oueBHIHAsT MOTPeOHOCTH B Oonee 3(PpdekTHBHOM (HapMaKOIOTHIECKOM BMEINATENbCTBE C
MEHBLTUMH MTOOOYHBIMU 3P eKTaMHu 1 YIOOHBIM BBEICHUEM.

Xots T2DM yaine BCero CBsi3aH ¢ THNEPIIMKEMUEH U PE3UCTEHTHOCTBIO K UHCYJIUHY,
apyrue 3adoneBaHus, cBs3aHHble ¢ T2DM, BKIIIOYAIOT remaTU4eCKyK pPE3HCTEHTHOCTb K
WHCYJIMHY, HAapyIICHHE TOJIEPAHTHOCTH K TJIFOKO3e, JUA0ETHUYECKYH0 HEBPOMATHIO,
nradeTHdeckyro HeponaTHio, THAOETHUECKYI0 PETHHOIATHIO, OKUPEHHUE, NHCIUIHIAEMHIO,
TUTIEPTEH3UI0, THIIEPUHCYJIMHEMHIO M HEAJIKOTOJIbHYIO KUPOBYIO Oone3Hb neueHu (NAFLD).

NAFLD mnpencrasisier co00i MeYSeHOYHOE MPOSIBJICHUE METa0OJIMIeCKOr0 CHHIPOMA
U TpeAcTaBisieT COOOH CHEeKTP IEYEHOUHBbIX COCTOSIHUH, OXBAaTBIBAIOIIMN CTEATO3,
HeankoronbHbli  crearorematut (NASH), ¢ubpo3, umppo3 u B  NepcreKkTuBe
ne4yeHo4HOKeTouHyo kapunHoMy. NAFLD u NASH cunTaroTcss OCHOBHBIMHU >KHPOBBIMU
3a00J€BaHMAMH TIEUEHH, TaK KaK OHU MMEIOT MECTO y HauOoJblIeil YacTH MHIUBUAYYMOB C
NOBBILICHHBIMH YPOBHSIMU Te4eHOYHbIX JunuaoB. Tspkectb NAFLD/NASH 3aBucur ot
HAJIMYKs JIMNAAA, UHQUIbTPAaTa BOCHAIMTENbHBIX KJIETOK, OAJUIOHMPOBAHUS TeaTOLUTOB U
crereHn ¢ubposza. XOTs He y BCeX HHIUBHIYYMOB CO cTearo3oM pasBuBaercs NASH, y
3HAUUTEJILHON YaCTH BCE JK€ Pa3BUBAETCS.

GLP-1 mpencraBnsier coboif TOpMOH WHKpeTHH JiHMHOH 30 aMUHOKHCIIOT,
ceKkpeTupyembliii L-kierkamMu B KHMIIEYHHKE B OTBET Ha IMpOMIaTbiBaHHE MNUIIHU. bbuio
nokazano, 4ro GLP-1 ctumynupyer cexpeuuo HHCYJUHAa (PU3UOJOTHUECKHUM U TIFOKO3a-
3aBHCHUMBIM 00pa30M, CHHIKAET CEKPEIHIO IIII0OKAaroHa, HHruOMpyeT ONMOPOKHEHHUE JKENY/IKa,
CHIDKAeT ammeTUT W CTUMyJupyer mnponudepanuto Oera-kieTok. B HEKIMHUYEeCKHX
skcriepumentax GLP-1 cTtumymnupyer mnpomoinkeHHe KOMIIETEHIMHM OeTa-KJIETOK IyTeM
CTUMYJIMPOBaHUSl TPAHCKPUILIMKM TEHOB, BAXHBIX [JJs IJIIOKO3a-3aBUCUMON CEKpeLUH
WHCYJIMHA, U TIyTEM CTHMYJIHPOBAaHMs HeoreHesa Oeta-kietok (Meier, et al. Biodrugs. 2003;
17 (2): 93-102).

Y s3popoBoro uHauBuayyma GLP-1 wurpaer BakHyIO poib B peryJMpOBaHUU



MOCTIPAHIUANbHBIX YPOBHEH TJIFOKO3bI B KPOBH, CTUMYJUPYs [UIIOKO3a-3aBUCUMYIO
CEKPEeLMI0O MHCYJIMHA MOKENyIO4YHON JKeIe30i, NPUBOAALIYI0 K YBEJIMYEHUIO BCACHIBAHMS
rmoko3bl Ha nepudepun. GLP-1 Takke momaBiser CEKPEeLUIO INIFOKAroHa, YTO MPHBOIUT K
CHIDKEHMIO IPONYKIMU III0K03bl B eueHu. Kpome toro, GLP-1 3anepskuBaer onopoxHeHHe
JKeJlyKa U 3aMeIIsieT MOTOPUKY TOHKOIO KUIIEYHUKA, 3aA€pKUBasi BCAaCbIBAHWE MUINU. Y
moneit ¢ T2DM nHopmanbHbIi noctnpanguanbabiii poct GLP-1 oTcyTcTByeT MM MOHMKEH
(Vilsboll T, et al. Diabetes. 2001. 50; 609-613).

Holst (Physiol. Rev. 2007, 87, 1409) u Meier (Nat. Rev. Endocrinol. 2012, 8, 728)
coo0ImaroT, 94To aroHucTsl peuentopoB GLP-1, Takue kak GLP-1, nuparnyTun v 3k3eHIuH-4,
oOmamaror 3 OCHOBHBIMH (DapMaKOJOrHUECKMMH AKTUBHOCTSIMH, HANpaBJICHHBIMH Ha
yJIy4lIeHHe TIIMKEMUYECKOrO KOHTPOJA y nmauueHToB ¢ T2DM 3a cuer CHuXEHUs ypOBHs
TJIFOKO3bI HATOLIAK U MOCTIPaHIuanbHOro ypoBHs rmoko3sl (FPG u PPG): (1) noseineHne
TJIFOK032-3aBUCUMOM CeKpelusi WHCynMHa (yJydIleHHe TMepBoil W BTOpoil dasbl), (2)
AKTUBHOCTH MOJABJICHUSI TJIFOKArOHA MPU TUIEPTINKEMIUYECKUX COCTOSHISIX, (3) 3aMeniieHne
CKOPOCTH OMNOPOKHEHMsI KeNyJKa, NPUBOAsAIIEe K 3aMEAJIEHUIO BCACBIBAHUS TIJIFOKO3bI,
MOJIy4aeMOU C MULIEH.

Ocraercs mOTpeOHOCTh B JIETKO OCYINECTBIJIAEMOM MPENyNPEKACHUN W/WIN JIeUeHUN
KapAuOMeTaOOINUeCKUX U aCCOLIMMPOBAHHBIX 3a00JI€BAHUHA.

MNOJAPOBHOE OIIMCAHUE U30BPETEHUA

Hacrosimee n3o0pereHne 0THOCUTCS K COeqUHEHHSIM (opMyJbl |
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v 1 )
kaxapli R HesaBucumo mnpencrasmser coboit rajoreH, -CN, -Cisankun wim
-OC,zankwn, rae ankun Cyzankmna u OCy.zankuna 3amernes 0-3 aromamu F;
m paBHO 0, 1, 2 unm 3,

o 2 o
kax bl R™ HesaBucumo npencrasisier codoit F, Cl wum -CN;



p pasuo O, 1 unm 2,

kasxapii R HesaBrcnmo npencrasisier codoit F, -OH, -CN, -Csankun, -OC;.zankun
i -C34LMKIoanKun, win 2 R’ BMecTe MOIYT LIMKJIH30BaThCs C  OOpasOBaHHEM
-Cscrmmporukioankuna, rae ankuwn Crsamkuna u OCisankuiaa, UHMKIOANKWIA —WIH
CIMPOLIMKJIOAIKIIIA MOKET OBbITh 3aMELIeH, KOr/a MO3BOJISIeT BaJeHTHOCTh, 0-3 aromamu F u
0-1 rpynmoii -OH;

q pasuo 0, 1 nm 2;

Y npencrasnsier codoit CH nmm N;

R* npenctasisier coboit -Czanku, -CozankuneH-Cs.¢LIUKITOaTKIII, -C0.3aJIKI/IJ16H-R5
i -Cpsankmies-R®, roe ykasaHHbBI ankmi MOXKET ObITh 3aMeIleH, KOrZa IO3BOJSET
BaJIEHTHOCTh, 0-3 3amMecTUTENsIMH, He3aBUCUMO BbIOpaHHbIMH u3 0-3 atomoB F u 0-1
3aMecTuTeisi, BeiOpanHOro u3 rpyi -Co_jankmineH-CN, -Co1anxmies-OR® u NRM),, u

I7le YKa3aHHbIE AJKWICH U LUKJIOAJIKII HE3aBUCHMO MOTYT OBbITh 3aMEIIeHbI, KOT/a
MO3BOJISIET BAJIEHTHOCTb, 0-2 3aMECTHTENIMU, He3aBHCUMO BbIOpaHHbIMH U3 0-2 atomoB F u
0-1 3amecturens, BbibpanHoro us rpym -Co.jankmien-CN, -Co.jankmnen-OR® i -N(RY),;

R’ NPeACTaBIsieT COO0OH  4-O-WIeHHBbIM TIeTepOIMKIOANKIII, THOe YKa3aHHBINA
TeTepPOLIMKIOAIKAII MOXeT OBITh 3aMelIeH, KOrna IO3BOJIIET BaJIGHTHOCTh, 0-2
3aMeCTUTEJISIMH, He3aBUCHMO BBIOPAHHBIMU 3!

0-1 okco (=0),

0-1 rpymnme -CN,

0-2 atromoB F u

0-2 3amectureneii, He3aBUCUMO BbIOpaHHbIX u3 -Cjzankuna u -OCj.sankuna, rue
ankun Cysankuiga u OCsankuna MOKeT ObITh 3aMeIEH, KOIia MO3BOJISIET BaJIEHTHOCTD, 0-3
3aMeCTUTEJISIMH, HE3aBUCHMO BHIOPAHHBIMU 3!

0-3 aTtomos F,

0-1 rpynne! -CN u

0-1 rpynmner -OR%;

R® MPEICTABIISIET COOOM S5-O-4JICHHBIN TreTepoapul, TIe YKa3aHHBIA reTepoapuil MOXKET
ObITh 3amemeH 0-2 3amMecTHTEIsIMU, KOTJa IO3BOJSIET BAJICHTHOCTh, HE3aBUCHUMO
BBIOpPAHHBIMH H3:

0-2 rajoreHos,

0-1 samecturess, BoibparHoro us -OR® u -N(RM), u



0-2 -C,.3aKUJIOB, I AJIKWJI MOKET OBITh 3aMEIIeH, KOria MO3BOJISIeT BAJIEHTHOCTD, -
3 3aMecTUTENSIMH, HE3aBUCUMO BBIOPAHHBIMU 3!

0-3 atomoB F u

0-1 -OR?;

Ka)KIbIA R® nesaBucumo npencrasisier cobori H wnu -Cisanxun, roe Cizankun
MO3KeT ObITh 3amertiieH 0-3 atomamu F;

kaxapiii RY HesaBucuMo npencrasmsier coboit H umn -C zamkm;

7' npencrasnsier coboit CH nmu N;

Kbl 13 Z° 1 Z° He3aBHCHMO MpeNCTaBisieT CO00M -CR” wmu N MIPHU YCIOBHUH, YTO
korma Z' win Z° npencrasisier coboii N, Torna Z* npencrasmsier co6oii -CR%, u

KaxkIbIil R He3aBHCHMO npencrasisier codoit H, F, Cl unn -CHs.

Jlpyroe BOILJIOILIEHHE OTHOCUTCS K coequHeHUsAM dopmysl 11

R! RY) ,\{
JN/\( z3 OH
0 N Y\/} N—r  \
| R3)q VA @)
i),
I

WIH UX (hapMaleBTHYECKH IPUEMIIEMbIM COJISIM, i€

m pasHO 0 wnu 1;

R* npexcrasisier co6oii F;

p paBHo O wu 1; u

q paBHo O mymm 1.

Jlpyroe BOILIOIIEHHE OTHOCUTCS K coequHeHusM Gopmysl [ wn 11, roe

m pasHO 0 nmn 1;

qpasHo O i 1; u

R’ npencrasisier codoii -F, -CHj3, -CH,CH3, -CH,0OH, -CF3, uzonpont win
LIUKJIONPOTIUJI, WJIH UX (papMalleBTUIECKH MTPHEMIIEMbIM COJISIM.

Jlpyroe BOILJIOIIEHHE OTHOCUTCS K coequHeHusIM opmyusl 111



R4
R! RY) r\{
N z3 OH
0 N Y. r\! / \
X R3)
| q 2= o)
(R 7

I

WK UX (papMarieBTUIECKH MTPHUEMJIIEMBIM COJISIM, TIe

m pasHO 0 nmn 1;

R* npexcrasisier co6oii F;

p pasHo O wiu 1,

R’ npencrasmsier co6oii -C . ankmi, rae -C.,aIKi MOKET ObITh 3aMeIeH, KOrIa
TO3BOJIIET BaJieHTHOCTh, 0-3 atomamu F; u

q paBHo O mimm 1.

Jlpyroe BoIJIOIIEeHHe OTHOCUTCS K coequHeHusaM dopmyasl 1, 11 wnu 111, roe xaskasiit
R! HezaBucumo npencrasisierc oooit F, Cl, -CN, -CH; wu -CF;3, unmn ux gapManeBTu4ecku
IIPUEMJIEMBIM COJISIM.

Jlpyroe BoIjIomeHue OTHoOCUTCs K coequHeHusM gopmysl I, I umm 111, roe

R’ npexacrasJsier codoii -CHs;

qpasHo O wiu 1; u

R? npenctasisier codoit -CH,CH,OCH3, C1.sankunes-R° wm C1-3aJIKI/IJIeH-R6, UJIA UX
(bapManeBTUYECKH TPHEMIIEMbIM COJISIM.

Jlpyroe BOILIOIEHHE OTHOCUTCA K coequHeHusM Gopmysl I, 11 umm 111, roe

R, mpencrasmter coGoii -CH,-R’, rme R’ npencraBisier coboil  4-5-dmeHHbIT
TeTEePOLMKIIOATIKIII, TJl€ YKa3aHHBIH TIeTePOLMKIOANKII MOXKET OBITh 3aMeIleH, Korna
MO3BOJISIET BAJIEHTHOCTb, 0-2 3aMECTHTEISIMH, HE3ABICUMO BBIOPAHHBIMHU U3

0-2 atromoB F u

0-1 3amecturersi, Beibpannoro u3 -OCH; u -CH,OCHj5;
WK UX (papMarieBTUIECKH TPUEMIIEMbBIM COJISIM.

Jlpyroe BormulomeHue OTHOCHUTCS K coenuHeHusM ¢opmynel I, II wimm I, roe

TeTEePOLUKJIOAIKIII IPEACTABIAET COOOM



200 e b4
E;w E] SHe “\

2

II€ TETePOLUKIIOAIKII MOXKET OBbIThb 3aMeLIeH, KOrJga TIO3BOJIIET BAaJEHTHOCTh, 0-2
3aMECTUTEJISIMH, HAMIPUMEP 3aMENIAI0 UMY BOAOPO, HE3aBUCUMO BLIOPAHHBIMU U3

0-1 okco (O =),

0-1 rpymnmet -CN,

0-2 atromoB F u

0-2 3amectureneli, He3aBUCUMO BbIOpaHHBIX M3 -Cizankmna u -OCsankuna, rae
ankmn Cisankmna 1 OCjpsankuiaa HE3aBUCUMO MOJKET ObITh 3aMEINEH, KOrjua IT03BOJISIET
BAJICHTHOCTb, 0-3 3aMeCTUTENSIMU, HE3aBUCUMO BHIOPAHHBIMU U3:

0-3 aTtomos F,

0-1 rpynne! -CN u

0-1 rpynmsl -OR®,
WK UX (papMareBTHUECKH MPUEMIIEMbIM COJISIM.

Jlpyroe BoIulOmeHHe OTHOCUTCS K coenuHeHussM ¢opmynel I, II wmm III, raoe

reTepOLUKIIOAKII IpeCTaBIsieT cOoil

H
20O o N Owl)
, , WIn
O o) O

Ie TETePOLUKIIOATKII MOXKET OBbITh 3aMeIleH, KOrga TIO3BOJIIET BAJEHTHOCTh, 0-2
3aMECTHUTEISIMH, HAPHIMEp 3aMELIat0 MU BOAOPO, HE3aBUCUMO BBIOPAHHBIMH H3:

0-1 rpymnmel -CN,

0-2 atromoB F u

0-2 3amecTHTenel, He3aBUCHMMO BBIOpaHHBIX M3 -Cisankmna u -OCisankwuna, rae
ankun Cizankuna u OCisankuia HE3aBUCHMO MOXKET OBITh 3aMeEINeH, KOrjga IMO3BOJISIET
BAJIEHTHOCTb, 0-3 3aMeCTUTEISIMH, HE3ABICUMO BBHIOPAHHBIMHU U3

0-3 aTtomos F,

0-1 rpynnet -CN u

0-1 rpynmsl -OR®,



WM UX (papMalieBTUYECKH TPUEMIIEMbBIM COJISIM.
Jlpyroe BoImulomeHue OTHOCUTCS K coenuHeHussM ¢opmyael I, II wmm III, raoe

reTePOLMKIIOAIKII MPEICTABIISAET COOOMH

oK H o N. O N 0._0 N
. ) EH>=0. [H>=o Ol i

Ie TETePOLMKIIOAIKII MOXKET ObITh 3aMelleH, KOrga IO3BOJSIeT BaJeHTHOCTh, 0-1
3aMEeCTHTEJIEM, HalprMep 3aMELIat0IUM BOAOPOA, BEIOPAHHBIM U3

rpymsl -CN,

aroma F u

0-1 3amecrturens, He3aBUCUMO BbiOpaHHOro u3 -Csankmna u -OC)zankwna, rue
ankun Cisankuna u OC.3ankuna MOKeT ObITh 3aMeIleH, KOria MO3BOJIsIET BAIEHTHOCTD, 0-3
3aMECTUTEJISIMU, HE3aBUCHMO BHIOPAHHBIMH U3

0-3 aTromos F,

0-1 rpynnet -CN u

0-1 rpynmsl -OR®,
WK UX (papMareBTHUECKH MPUEMIIEMbIM COJISIM.

Jlpyroe BoIulomeHue OTHOCUTCS K coenuHeHussM ¢Gopmyael I, II wnm III, roe

reTePOLUKIIOATKUI MPECTaBIIsAET COOOMH

H
o o @) -E-— 0] N o)
(Y1 . .[7. L O e L0
&Py ( I N
-IV\‘I\I N J\\lyv
2
U IJe TEeTePOLMKJIOANKHII MOXKET OBbITh 3aMeEIleH, KOrJa MO3BOJISieT BajJeHTHOCTh, 0-1
3aMeCTUTEJIEM, HATIPUMEP 3aMEIIAIOIIUM BOIOPO/, BHIOPAHHBIM H3:
rpymsl -CN,
aroma F u
0-1 3amecrurens, He3aBUCUMO BbiOpaHHOro u3 -Czankmna u -OC)jankwna, rue
ankun Cizankuna u OCp.3ankuna MoKeT ObITh 3aMelleH, KOria Mo3BOJIsIET BaJIEHTHOCTD, 0-3
3aMECTUTENISIMU:
0-3 atomamu F,
0-1 rpynne! -CN unu
0-1 rpynmsl -OR®,
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WM UX (papMalieBTUYECKH TPUEMIIEMbBIM COJISIM.
Jlpyroe BoImulomeHue OTHOCUTCS K coenuHeHussM ¢opmyael I, II wmm III, raoe

reTePOLMKIIOAIKII MPEICTABIISAET COOOMH

I:z«;' ’ EO>_§_ I/IJ'II/I[O)

) Y
' 2

U TJle TeTePOLUKJIOANKHI MOXKET OBITh 3aMeIleH, KOrjga IO3BOJISIET BaJEHTHOCTh, O-1
METHJIOM, TJie YKa3aHHbI MeTWi1 MokeT ObiTh 3amemen 0-3 aromamu F, wmm ux
(apMareBTUYECKH MPHEMIIEMbIM COJISIM.
JIpyroe BOILIOLIEHHE OTHOCUTCS K COSAMHEHUSIM, HE3aBHCUMO BBIOPAHHBIM U3 OHOTO
v JTF000N KOMOMHALINY CIEAYIOMUX COSTMHEHUIN:
2-[(4-{6-[(4-xmop-2-pTOpOeH3MIT)OKCH |TUPUANH-2 -1 } TUNIEPUANH- | -run)MeTni |- 1-
[(2S)-okceran-2-unmertw |- 1 H-6er3umuazon-6-kapOoHOBasi KUCIIOTA,
2-[(4-{6-[(4-umano-2-PTopOeH3MIT)OKCH |TUPUANH-2 -1 } TUTIepa3uH- 1 -um)merun|-1-
[(2S)-okceran-2-unmertw |- 1 H-6er3umuazon-6-kapOoHOBasi KUCIIOTA,
2-[(4-{6-[(4-unano-2-propOeH3 M )OKCH | TUPUANH-2 -1 } TUTIEPUANH- | -un)meTn]-1-
[okceran-2-unmerin |- 1 H-6er3umua3on-6-kapOoHOBast KUCIIOTA,
2-[(4-{6-[(4-unano-2-pTopOeH3 M )OKCH | TUPUANH-2 -1 } TUTIEPUANH- | -un)metn]-1-
[(2S)-okceTan-2-unmert |- 1 H-6en3umuna3on-6-kapOOHOBas KMCIIOTA,
2-[(4-{6-[(4-umano-2-pTopOEH3MIT )OKCH | TUPUIANH-2- 11 } TUNEePUANH- | -nin)metmin |- 1-
[(2R)-okceTan-2-unmetwn |- 1 H-GeH3nmunazon-6-kapOoHOBas KUCIIOTA,
2-{[4-(6-{[(4-unano-2-propdennn)(meTnn-d2)|okcH } TUPUANH-2 -1 )TUTEPUIUH- | -
wi|metun }-1-[(2S)-okceran-2-unmetin |- | H-GeH3umunazon-6-kapOoOHOBast KHCIIOTA,
2-[(4-{6-[(4-unano-2-propOeH3mi)oKcH|-5-P TOpIUpPUINH-2-1JI } TUTTEPUIUH- 1 -
wi)Mmetun|-1-[(2S)-okceran-2-unmerni|- 1 H-6eH3nmunaszon-6-kapOoHOBast KUCIIOTA,
2-[(4-{6-[(4-unano-2-PpTopOeH3MIT )OKCH | TUPUANH-2 -1 } TUTIEPUAHH- | -1n)meTn|-3-
[(2S)-okceran-2-unmertwn |-3H-umunazo[ 4,5-b JmupunuH-5-kapOOHOBAsT KHCIIOTA,
2-{[(2S5)-4-{6-[(4-unano-2-pTopOeH3 M )OKCH | TUPUANH-2 -1 } -2-METHITUITEPA3HH- 1 -
wi|metun §-1-[(2S)-okceTan-2-unmern |- | H-6eHsumuaa3on-6-kapOoHOBast KUCIIOTA,
2-[(4-{6-[(4-xmop-2-pTopOeH3 M )OKCH |TUPUANH-2 -1 } TUNIepUANH- 1 -run)meTnin|-1-
[(2S)-Trerparunpodypan-2-unmerti |- 1 H-6eH3nmunazomn-6-kapOOHOBAsT KHCIIOTA,

2-[(4-{6-[(2,4-nudTopOeH3mIN)OKCH |TUPUANH-2 -1 } TUNepuAnH- | -mm)mernn]-1-[(25)-
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okceraH-2-unmetui |- 1 H-6en3ummnnaszon-6-kapOoHOBast KHCIIOTA,
2-[(4-{6-[(2,4-nudTopOeH3mn)oKCH |TUPUANH-2 -1 } TUNepuAnH- | -un)merun]-3-[(25)-
okceraH-2-unmetwn |-3H-umunazo[4,5-b]nupunun-S-kapOoHOBas KUCIIOTA;
2-[(4-{6-[(4-xn0p-2-PpTOpOEH3 NI )OKCH |TUPUAMH-2 -1 | THIIepa3nH- 1 -mn)meTw]-1 -
[(2S)-okceran-2-unmertwn |- 1 H-OeH3umunazon-6-kapOoHOBasi KUCIIOTA,
2-[(4-{6-[(4-xn0p-2-pTOpOEH3MIT)OKCH | TUPUANH-2 -1 } TUTIEpa3UH- | -1t)MeT|-3-
[(2S)-okceran-2-unmertwn |-3H-umunazo[4,5-b JnupunuH-5-kapOoOHOBaAsT KHCIIOTA,
2-[(4-{6-[(4-xmop-2-PTopOeH3MIT)OKCH |TUPUANH-2 -1 } TUNIepUANH- | -1ut)MeTni |- 1-
[(3R)-terparunpodypan-3-unmerni]-1H-6en3nmunazon-6-kapOboHOBasK KUCIIOTA;
2-[(4-{6-[(4-xmop-2-pTOpOeH3MIT)OKCH |TUPUANH-2 -1 } TUNIEPUANH- | -1ut)MeTni |-3-
[(2S)-okceran-2-unmertwn |-3H-umunazo[4,5-b JmupunuH-5-kapOOHOBAsT KHCIIOTA,
2-[(4-{6-[(4-unano-2-propOeH3 T )OKCH |TUPUANH-2 -1 } TUTIepa3uH- 1 -uim)meTun|-3-
[(2S)-okceran-2-unmertwn |-3H-umunazo[4,5-b JmupunuH-5-kapOOHOBAsT KHCIIOTA,
2-[(4-{6-[(4-unano-2-pTopOeH3 1T )OKCH | TUPUANH-2 -1 } TUTIEPUANH- | -mn)metn]-1-
[(2S)-Terparunpodypan-2-unmerti |- 1 H-6eH3nmunazomn-6-kapOOHOBAsT KHCIIOTA,
2-[(4-{6-[(4-unano-2-pTopOeH3 1T )OKCH | TUPUANH-2 -1 } TUTIEPUANH- | -un)metn]-1-
[(3R)-terparunpodypan-3-unmerni]-1H-6en3nmMunazon-6-kapboHOBask KUCIIOTA;
2-[(4-{6-[(4-unano-2-PpTopOeH3 M )OKCH | TUPUIANH-2 -1 } TUNEepUANH- 1 -nn)mermn|-1-
[(3S)-terparunpodypan-3-unmerun|-1H-OeHzumunazon-6-kapOOHOBast KUCIIOTA,
2-[(4-{6-[(4-unanoben3un)okcu|-S-hTOpIUPUANH-2 -1 } MUNIEPUAHH- | -un)meTu|-1-
[(2S)-okceran-2-unmertwn |- 1 H-OeH3umunazon-6-kapOoHOBasi KUCIIOTA,
2-[(4-{6-[(4-unanoben3un)okcu|-S-hTopmUPUANH-2 -1 } TUTIEPUAHH- | -un)metn|-1-
[(2S)-Terparunpodypan-2-unmertin |- 1 H-6eH3umunazomn-6-kapOOHOBAsT KHCIIOTA,
2-[(4-{6-[(4-unanoben3un)okcu|-S-hTopmUPUANH-2 -1 } TUTIEPUAHH- | -1n)meTn|-1-
[(2R)-teTparunpodypan-2-unmerni]-1H-6en3nmunaszon-6-kapOboHOBasK KUCIIOTA;
2-[(4-{6-[(4-unanOOEH3UIT ) OKCH | MTUPUANH-2-1J1  TUepUanH- 1 -rm)metmn |- 1-[(25)-
okceraH-2-unmetu |- 1 H-6eH3umunaszon-6-kapOoHOBast KHCIIOTA,
2-[(4-{6-[(4-unanOOEH3UIT ) OKCH | MTUPUANH-2-1J1  TUepUanH- 1 -um)metmn|-1-[(25)-
teTparunpodypan-2-unmerui |- 1 H-Oersummunazon-6-kapOoHOBast KHCIIOTA,
2-[(4-{6-[(4-unanOOEeH3UIT)OKCH | MTUPUANH-2-1J  TUnepuanH- 1 -um)mermn |- 1-[(2ZR)-
teTparunpodypan-2-unmerui |- 1 H-Oersummunazon-6-kapOoHOBast KHCIIOTA,

2-{[(25)-4-{6-[(2,4-nudTopOen3mn)okcu]-5-pTopnupuuH-2-ui } -2-
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Metuianunepasul-1-mi|mernn }-1-[(2S)-okceran-2-nunmernn|- 1 H-Oensumunazon-6-
KapOOHOBAast KUCIIOTA,

2-{[(2S)-4-{6-[(2,4-nudTopOEeH3MIT )OKCH |TUPUINH-2- 111 } -2-METHIIUIIEpa3UH-1 -
wi|metun }-1-[(2S)-okceran-2-unmetin |- | H-6eH3umuna3on-6-kapOoOHOBast KMCJIOTA,

2-{[(2S)-4-{6-[(4-xnop-2-pTOpOSH3MIT)OKCH |TUPUAUH-2 -1 } -2-METUIITHITEPA3HH- | -
wi|metun }-1-[(2S)-okceTan-2-unmerun |- | H-OGeH3umuaa3on-6-kapOoHOBasi KUCIIOTA,

2-{[(2S5)-4-{6-[(4-xnop-2-PTOpOSH3MIT)OKCH |TUPUANH-2 -1 } -2 -METHUIITHIIEPA3HH- | -
wi|metun §-3-[(2S)-okceTan-2-unmernn|-3H-umunaszo[4,5-b mupunun-5-kapboHoBast
KUCJIOTA;

2-{[(2S5)-4-{6-[(4-unano-2-PTOopOEH3NIT)OKCH | TUPUANH-2 -1 } -2-METHITUITEPA3HH- 1 -
wi|metun }-3-[(2S)-okceran-2-unmerin |-3H-umunaso[4,5-b [mupuans-5-kapOoHoBast
KUCJIOTA; WIN

2-{[(25)-4-{6-[ (4-umarHOOEH3MIT )OKCH | MU PUIUH-2-1J } -2-METHIITUTIIepa3uH- 1 -
wi|metun §-1-[(2S)-okceTan-2-mnmvernn |- | H-6en3sumuga3on-6-kapOoHOBast KUCIIOTA,

WM UX (papMarieBTUYECKH TPUEMIIEMbBIM COJISIM.

Jlpyroe BOIUIOIIEHHE OTHOCUTCS K COEAMHEHHI0, KOTOPOe MpeAcTaBisier codoit 2-[(4-
{6-[(4-xn0p-2-propOeH3 M) OKCH |TUPUINH-2 -1 } TUnepuauH- 1 -um)meruin|-1-[(2S)-okceran-
2-unmetnn |-1H-6eH3uMIinazon-6-kapOOHOBYKO ~ KUCJIOTY WM ero  (papMaleBTUYECKU
IPUEMIIEMYIO COJIb.

JIpyroe BOIUIOIIEHHE OTHOCUTCSI K COEAMHEHHIO, KOTOpOe MpeAcTaBisier codoit 2-[(4-
{6-[(4-umano-2-hTopOeH3 M )OKCH | TUPUANH-2-1J1  Tuepa3uH- 1 -un)metuin |- 1-[(2S)-okceran-
2-unmetun |-1H-0eH3umMunazon-6-kapOOHOBasi ~ KUCJIOTAa WM ero  (papMaleBTUYECKH
NPUEMIIEMYIO COJIb.

Jlpyroe BOIUIOIIEHHE OTHOCUTCS K COEAMHEHHI0, KOTOpOe MpeAcTaBisier coboit 2-[(4-
{6-[(4-umano-2-hTopOeH3MI )OKCH | TUPUANH-2-1J1 } TUIePUnH- | -rm)met |- 1-[(2S)-okceTan-
2-unmetun |-1H-6eH3uMinazon-6-kapOOHOBYIO  KUCJIOTY WM ero  (papMaleBTUYeCKU
NPUEMIIEMYIO COJIb.

Jlpyroe BomolmeHue TNpencraBisier codoit Tpuc-comb  2-[(4-{6-[(4-unano-2-
(bTOopOEH3MIT)OKCH |MUPUANH-2 -1 } TunepuanH- 1 -un)metui|-1-[(2S)-okceTan-2-unmerni |-
1H-6en3umMua3on-6-kapOOHOBOM KHCIIOTHI.

Jlpyroe BOIUIOIIEHHE MPENCTaBIsIeT CO00M CBOOOAHYIO KUCIOTY 2-[(4-{6-[(4-umano-

2-¢pTopOEH3UIT)OKCH |MUPUANH-2-1J  TUnepuauH- 1 -um)merun|-1-[(2S)-okceran-2-unmeTun |-
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1H-6en3umMua3o-6-kapOOHOBYIO KHUCIIOTY.

Jlpyroe BOIUIOLIEHHE OTHOCUTCS K COEMHEHUIO, KOTOPOe NpeAcTaBisieT co0oit 2-{[4-
(6-{[(4-unano-2-¢propdennn)(mernn-d2)|okcu } MUpUANH-2-WT)IUNIEPUANH- | -pt | MeTn § -1 -
[(2S)-okceran-2-unmetwi |- 1 H-6en3umuna3on-6-kapOOHOBY O KHCIIOTY 120051 ero
(apmaLeBTHYECKH IPUEMIIEMYIO COJb.

JIpyroe BOIUIOIIEHHE OTHOCUTCSI K COEAMHEHHIO, KOTOpOe MpeAcTaBisier coboit 2-[(4-
{6-[(4-umano-2-dpropbensun)okcu|-S-propnupuanH-2-un j munepunaus- 1 -wn)merun]-1-[(2S)-
okceTraH-2-unmertu |- 1 H-6eH3umMunnazomn-6-kapOoHOBYIO KHCIOTY MM €ro (hapMaleBTHIECKH
MIPUEMJIIEMYIO COJIb.

Jlpyroe BOILIOIIEHHE OTHOCUTCA K coequHeHusM Gopmysl 1, 11 umm 111, roe

R, mpencrasmster coGoii -CH-R®, rme R® mpencrasmster coGoii  S-umeHHBI
reTepoapmi, TIJA€ YKa3aHHbIA TeTepoapuyl MOXKET ObITb 3aMeleH, KOTAa IO3BOJSIET
BAJIEHTHOCTb, 0-2 3aMECTUTEISIMH, HE3AaBUCHMO BBIOPAHHBIMHU U3

0-2 rajioreHoB, rae rajores Hezasucumo BoiOpaH u3 F u Cl,

0-1 rpynnet -OCH3 u

0-1 rpynmnst -CH3, -CH,CHj3, -CF3 unu -CH,CH,OCH3;

WM UX (papMarieBTUYECKH TPUEMIIEMbBIM COJISIM.
Jlpyroe BoIulomeHHe OTHOCUTCS K coenuHeHussM ¢Gopmynel I, II wmm III, raoe

reTepoapuil mpeacTaBisier coooi
NH [ N=" ' NH =
l§/ ! L/NH ’ I%/NH, N/ ) NNNH! I%/O, L/O
0.0 C 0D -D
UIn
) _N , ) N/
N" N N N/) N~ IQ/

I7le YKa3aHHBIH TeTepoapuil MOKET ObITh 3aMeIleH, KOrna MO3BOJSIET BAJEHTHOCTh, 0-2

2

3aMECTHUTEJSIMH, HAPHIMEp 3aMELIa0 MU BOAOPO, HE3aBUCUMO BBIOPAHHBIMH H3:

0-2 raJioreHoB, rae rajoreH HezaBucuMo BbiOpaH u3 F u Cl,

0-1 samecrures, Boibpartoro us -OR® i -N(RM), nmm

0-2 -C,_3aJIKUJIOB, TA€ AJKIJI MOXKeET OBITh 3aMEIIeH, KOTAa MO3BOJISIET BAJIEHTHOCTB, 0-
3 3aMeCcTHTENsIMHU, HE3aBUCUMO BbIOPAHHBIMU 3!

0-3 atomoB F u

0-1 rpynmsl -OR%;

HUJIN UX (I)apMa]_IeBTI/I"IeCKI/I MNPUEMIICMBIM COJISAAM.



Jlpyroe BoIulomeHue OTHOCUTCS K coenuHeHusiM ¢opmynel I, II wnmm I, roe

reTepoapul npecTaBsieT cooon

=N = N N
E/\NH LNH N | @N E/\O ﬁz;]:/\o CNE- %JZ/NH 3;\\N
e ¢ . , , - WIH

I7Ie YKa3aHHBIH TeTepoapuyl MOKET ObITh 3aMeIleH, KOrjaa TMO3BOJSET BaJeHTHOCTh, 0-2
3aMECTUTEJISIMH, HAMIPUMEP 3aMEIAI0 UMY BOAOPO, HE3aBUCUMO BLIOPAHHBIMU U3

0-2 rayoreHoB, rae rajoreH HezaBucumo BbiOpaH u3 F u Cl,

0-1 samecturenem, BeiopannbM 3 -ORC u -N(RY), mm

0-2 -C3aIKHIIOB, TI€ aJKHI MOXKET OBITh 3aMEIIEH, KOT/a MO3BOJISIET BAJIEHTHOCTh, 0-
3 3aMecTUTENISIMH, HE3aBUCUMO BBIOPAHHBIMU 3!

0-3 atromoB F u

0-1 rpynmner -OR%;
WK UX (papMareBTHUECKH MPUEMIIEMBIM COJISIM.

Jlpyroe BoIuIOmEeHHe OTHOCHUTCS K coenuHeHusM ¢Gopmynel I, II wimm III, roe

reTepoapuI NpecTaBsieT coooh

N=\ N=N N=\ 7N NV
N-Cq_zanxun N-C N-C_sanmkun (\I

-~ , 1-3TKIIT N 1-3 A o

\\ﬂ/ﬂ k/ » NS¢ . O l\w{"’

i

‘ \

>

rae Ci3alKWl Ha YKa3aHHOM TIeTepoapuie MOXKeT ObITh 3aMelleH, KOrja IO3BOJISIET
BAJICHTHOCTh, 0-3 3aMeCTUTENsIMM, HAmpuMep 3aMELIAOIIMMU  BOAOPOA, HE3aBUCHMO
BBIOPAHHBIMH H3:
0-3 atomos F u
0-1 rpynmsl -OR%;
WK UX (papMarieBTUIECKH TPHEMJIIEMBIM COJISIM.
JIpyroe BOIUIOLIEHHE OTHOCUTCS K COSIMHEHUSIM, HE3aBHCUMO BBIOPAHHBIM U3 OHOTO
v JTE000N KOMOMHALINY CIEAYIOMUX COSTMHEHUN:
2-[(4-{6-[(4-unano-2-PpTopOeH3 NI )OKCH | TUPUANH-2 -1 } TUTIEPUANH- | -1n)meTni]-1-
(1,3-okcazon-2-unmernn)- 1 H-6en3nmunazon-6-kapOoHOBast KHCIIOTA,
2-[(4-{6-[(4-umnano-2-PTopOeH3MIT)OKCH |TUPUANH-2 -1 } TUTIepa3uH- 1 -um)merun|-1-
(1,3-okcazon-2-unmermn)- 1 H-6en3nmugazon-6-kapOoHOBast KHCIIOTA,
2-[(4-{6-[(4-unano-2-pTopOeH3 NI )OKCH | TUPUANH-2 -1 } TUTIEPUANH- | -n)meTni]-1-

(1,3-okcazon-5-unmernn)-1 H-6en3nmugazon-6-kapOoHOBast KHCIIOTA,
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2-[(4-{6-[(4-umano-2-propOeH3MIT)OKCH |TUPUANH-2 -1 } TUnIepa3uH- 1 -um)merun|-1-
(1,3-okcazon-5-unmernn)-1 H-6en3nmugazon-6-kapOoHOBast KMCIIOTA,
2-[(4-{6-[(4-xn0p-2-PpTOpOEH3MIT )OKCH | TUPUIMH-2-1J1 } TUNIEPUANH- | -um)meTni|-1-
[(1-metun-1H-umunazon-5-un)merui|- | H-OeH3nmuaaszomn-6-kapOoHOBast KUCIIOTA;
2-[(4-{6-[(4-xnop-2-pTopOeH3mn)OKCH |TUPUANH-2 -1 } TUNIepUAnH- | -1n)merni|-1-
[(1-metun-1H-1,2,3-tpuazon-S-un)metin |- 1 H-Genzumugazon-6-kapOoHOBast KHCIIOTA,
2-[(4-{6-[(4-xnop-2-pTopOeH3 I )OKCH |TUPUANH-2 -1 } TUNIepUANH- | -1n)meTni |- 1-
(1,3-okcazon-5-unmermn)-1 H-6en3nmunazon-6-kapOoOHOBast KHCIIOTA,
2-{[(2S5)-4-{6-[(4-unano-2-pTopOeH3 NI )OKCH | TUPUAHH-2 -1 § -2-METHIITUITEPA3HH- | -
wi|merun }-1-(1,3-okcazon-2-unmernn)- | H-Oensnmunas3omn-6-kapOboHOBask KUCIIOTA,
2-{[(25)-4-{6-[ (4-xmop-2-PTOpOSH3MIT)OKCH |TUPUANH-2 -1 § -2 -METHUIITHIIEPA3HH- | -
wi|merun }-1-(1,3-okcazon-5-unmernn)- | H-Oen3nmnnas3omn-6-kapOboHOBasE KUCIIOTA;
2-{[(25)-4-{6-[(4-xnmop-2-PTOpOCH3MIT)OKCH |TUPUANH-2 -1 § -2 -METUIITHIIEPA3HH- | -
wi|merun §-1-(1,3-okcazon-2-unmernn)- | H-Oen3nmnnas3omn-6-kapOboHOBask KUCIIOTA,
2-[(4-{6-[(2,4-nudTopOenH3mn)okcH |MupUANH-2 -1 } munepuanH- 1 -mn)mernn]-1-(1,3-
okca3zon-2-unmerun)- | H-Oen3nmunazon-6-kapOoHOBast KUCIIOTA,
2-[(4-{6-[(2,4-nudTopOenHsmn)okcH |mIupuANH-2-1 } munepuanH- 1 -un)mernn|-1-[(1-
stui- 1 H-umunazon-5-unm)merun|- 1 H-Oenzumunazon-6-kapOboHOBask KUCIIOTA,
2-[(4-{6-[(4-xn0p-2-PpTOpOEH3MIT )OKCH |TUPUAMH-2 -1 } THTIepa3nH- 1 -mn)merw]-1-
(1,3-okcazon-2-unmertmn)- 1 H-6eH3nmuna3on-6-kapOoHOBas KHCIIOTA,
2-[(4-{6-[(4-unano-2-propOeH3 W )OKCH |TUPUANH-2- 1T } TUTIepas3uH- 1 -um)metun|-1-
[(1-3Tun-1H-umunazon-S-uin)merun|-1 H-GeHzumMunazon-6-kapOoHOBAs KUCIIOTA,
2-[(4-{6-[(4-xnop-2-PTOpOeH3 M )OKCH | TUPUANH-2 -1 } TUTIepa3uH- 1 -mn)metun|- 1 -
[(1-meTun-1H-umuna3zon-S-un)meru]- 1 H-Oen3nmMuna3on-6-kapOOHOBast KUCIIOTA,
2-[(4-{6-[(4-unano-2-propOeH3 M1 )OKCH |TUPUANH-2 -1 } TUTIepa3uH- 1 -um)meTun|-1-
[(1-meTun-1H-umuna3zon-S-un)merui|- 1 H-Oenznmuna3on-6-kapOOHOBast KUCIIOTA,
2-[(4-{6-[(4-xmop-2-pTopOeH3 M )OKCH |TUPUANH-2 -1 } TUNIepUANH- | -vun)MeTni|-1-
(1,3-oxcazon-4-unmerwn)- 1 H-6eH3nmunazomn-6-kapOOHOBast KHCIIOTA,
2-[(4-{6-[(4-xmop-2-pTOpOeH3 M )OKCH |TUPUANH-2 -1 } TUNIepUANH- | -rm)MeTni|-1-
(1,3-okcazon-2-unmermn)- 1 H-6en3nmunaszon-6-kapOoHOBast KHCIIOTA,
2-[(4-{6-[(2,4-nudTopOen3mn)okcH |MupuANH-2 -1 } munepuanH- 1 -mn)mernn]-1-(1,3-

okcazon-S-unmerin )- 1 H-Oen3umunazon-6-kapOoHOBast KUCIIOTA,
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2-[(4-{6-[(4-xn0p-2-PpTOpOEH3MIT)OKCH | TUPUANH-2 -1 } TUTIEpa3uH- 1 -mn)meTin |- 1-
(1,3-okcazon-5-unmernn)-1 H-6en3nmugazon-6-kapOoHOBast KMCIIOTA,
2-[(4-{6-[(4-umano-2-pTopOeH3 M )OKCH | TUPUIAMH-2- 11  THNepasuH- | -mn)merun]-1-
[(1-aTun-1H-1,2,3-tpuazon-S-win)merun |- | H-Oen3nmunazon-6-kapOoHOBast KMCIIOTA,
2-[(4-{6-[(4-xnop-2-pTopOeH3mn)OKCH |TUPUANH-2 -1 } TUNIepUAnH- | -1n)merni|-1-
(1,2-okcazon-5-unmermn)- 1 H-6eH3nmuna3on-6-kapOoOHOBast KHCIIOTA,
2-[(4-{6-[(4-unano-2-PTopOeH3 NI )OKCH | TUPUANH-2 -1 } TUTIEPUAHH- | -1n)meTni|-1-
(1,2-okcazon-3-unmermn)- 1 H-6en3nmunazon-6-kapOoHOBas KHCIIOTA,
2-[(4-{6-[(4-unano-2-PTopOeH3 NI )OKCH | TUPUANH-2 -1 } TUTIEPUAHH- | -1n)meTni|-1-
[(1-3Tun-1H-umunazon-S-uin)meruni|-1 H-Oersnmunazon-6-kapOoHOBast KUCIIOTA,
2-{[(25)-4-{6-[ (4-xmop-2-PTOpOSH3MIT)OKCH |TUPUANH-2 -1 § -2 -METHUIITHIIEPA3HH- | -
wi|metun §-1-[(1-atun-1H-umunazon-5-un)merun| -1 H-6en3nmuna3on-6-kapboHosas
KUCJIOTA;
2-[(4-{6-[(4-unano-2-PpTopOeH3 NI )OKCH | TUPUANH-2 -1 } TUTIEPUANH- | -mn)meTni]-1-
[(1-3Tun-1H-1,2,3-rpuazon-S-un)mernin |- 1 H-Oen3nmugazon-6-kapOoHOBast KHCIIOTA,
2-[(4-{6-[(4-xmop-2-pTOpOeH3 M )OKCH |TUPUANH-2 -1 } TUNIepUANH- 1 -rn)meTnin|-1-
[(1-5Tun-1H-umupnazon-S-un)merun|-1 H-Gersumunazon-6-kapOoHOBast KUCIIOTA,
2-[(4-{6-[(4-unano-2-PpTopOeH3 M )OKCH | TUPUIANH-2 -1 } TUNEepUANH- 1 -nn)mermn|-1-
[(1-metni-1H-umunazon-5-un)merui|- | H-Oen3snmuaazomn-6-kapOoHOBast KUCIIOTA,
2-[(4-{6-[(4-xn0p-2-PTOpOEH3MIT )OKCH | TUPUIMH-2- 11 } TUNIEPUANH- | -um)meTni|-3-
(1,3-okcazon-2-unmertin)-3H-umunazol 4,5-b |nupuauH-5-kapOOHOBas KUCIIOTA, WITH
2-[(4-{6-[(4-unano-2-GTopOeH3MIT )OKCH | TUPUANH-2 -1 } TUTIEPUAHH- | -1n)MeTn|-3 -
(1,3-oxcazon-2-unmerun)-3H-umunazol 4,5-b JnupuauH-5-kapOOHOBAsT KHCIIOTA,
WK UX (papMarieBTUYECKH MTPHEMJIIEMBIM COJISIM.
JIpyroe BOIUIOLIEHHE OTHOCUTCS K COSIMHEHUSIM, HE3aBHCUMO BBIOPAHHBIM U3 OHOTO
v JTE000N KOMOMHALINY CIEAYIOIUX COSTMHEHUN:
2-[(4-{6-[(4-unano-2-pTopOeH3 1T )OKCH | TUPUANH-2 -1 } TUTIEPUANH- | -1n)meTn|-1-
(1,3-okcazon-2-unmernn)- 1 H-6en3nmunazon-6-kapOoHOBast KHCIIOTA,
2-[(4-{6-[(4-unano-2-propOeH3 M1 )OKCH |TUPUANH-2 -1 } TUnIepa3uH- 1 -um)merun|-1-
(1,3-okcazon-2-unmermn)- 1 H-6en3nmunaszon-6-kapOoHOBast KHCIIOTA,
2-[(4-{6-[(4-unano-2-pTopOeH3 1T )OKCH | TUPUANH-2 -1 } TUTIEPUANH- | -mn)meTni]-1-

(1,3-okcazon-5-unmermn)- 1 H-6ensnmunazon-6-kapOoHOBast KMCIOTA, TN
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2-[(4-{6-[(4-umano-2-propOeH3MIT)OKCH |TUPUANH-2 -1 } TUnIepa3uH- 1 -um)merun|-1-
(1,3-okcazon-5-unmernn)-1 H-6en3nmugazon-6-kapOoHOBast KMCIIOTA,

WIH UX (papMaleBTHYECKH IPUEMIIEMbIM COJISIM.

Jlpyroe BOILIOIIEHHE OTHOCUTCS K COEAMHEHUSIM, HE3aBUCHMO BbIOPAHHBIM U3 OJJHOTO
win JE000N KOMOMHALINHY CIEAYIOIIUX COESAMHEHUIN:

2-[(4-{6-[(4-unaHOOEH3UIT ) OKCH | MTUPUAUH-2-1J1 } TUTepUanH- | -1 )meTun|-7-¢rop-1-
(2-meTokcmyTii)- 1 H-OeH3umuna3on-6-kapOOHOBast KHCIIOTA,

2-[(4-{6-[(4-xmop-2-pTopOeH3 I )OKCH |TUPUANH-2 -1 } TUNIEPUANH- | -1ut)MeTni |-7-
¢Top-1-(2-merokcuatun)- | H-Oen3nmunas3omn-6-kapOoHOBasT KUCIIOTA;

2-[(4-{6-[(4-unanoOeH31IT ) OKCH | MUPUANH-2-1J1 } THIepa3uH- | -mn)mernn|-1-(2-
MeToKcu3TIN)- 1 H-OeH3nmuiazon-6-kapOoHOBast KUCIIOTA,

2-{[(25)-4-{6-[ (4-umaHOOEH3 M )OKCH | MU PUANH-2-1J } -2-MeTHITUTIIepa3uH- 1 -
wi|metun }-1-(2-meTokcnstun)- 1 H-6en3nmuaazon-6-kapOoHOBask KUCIIOTA,

2-{[(25)-4-{6-[(4-umano-2-PpTOpOEH3NIT)OKCH | TUPUANH-2 -1 § -2-METHIITUITEPA3HH- 1 -
wi|metun }-1-(2-meTokcnstun)- | H-6en3nmunazon-6-kapOoHOBask KUCIIOTA,

2-{[(25)-4-{6-[(4-xn0p-2-PTOpOeH3mn)okcu|-5-propnupuaun-2-nm }-2-
MeTuinuInepasus-1-mi|mernn }-1-(2-metokcnstun)- | H-6ensumunazon-6-kapooHosast
KHUCJIOTA,

2-{[(2S)-4-{6-[(4-unanOOEH3MIT)OKCH |-5-PTOPITUPUINH-2-1JT } -2-METHIITUNEPA3HH- 1 -
wi|metun }-1-(2-metokcustun )- 1 H-6eH3nmuaa3om-6-kapOoHOBast KUCIIOTA,

2-[(4-{6-[(4-xnop-2-pTopOeH3mn )okcH |MUPUANH-2 -1 } TunepuanH- 1 -mn)merni|-1-(2-
MeToKcu3TUN)- 1 H-OeH3umunazon-6-kapOoHOBask KUCJIOTA; WIH

2-[(4-{6-[(4-xmop-2-pTopOeH3 M )OKCH |TUPUANH-2 -1 } TUNIepUANH- | -1ut)MeTni|-1-
[(1-meTokcunuknoOy T )MeTw |- | H-Genzumunazon-6-kapOoHoBas,
WM UX (papMarieBTUIECKH MTPUEMIIEMBIM COJISIM.

JIpyroe BOIUIOIIEHUE OTHOCHUTCS] K COCOUHEHUSM PYTUX BOIUIOLIEHHH, PACKPBITHIX B
TaHHOM JTOKYMEHTe, Hanpumep K coenuHeHuaM popmyier I, IT wm 111, roe kaxnbrii u3 7', 7’
u Z® npencrasnser co6oit CR?, iy 1x hapMarieBTHIECKH IPHEMIEMBIM COJISM.

Jlpyroe BOIUIOIIEHUE OTHOCUTCS] K COCOMHEHUSIM JPYTrUX BOIUIOLIEHUH, PACKPBITHIX B
JIaHHOM JTOKYMeHTe, HarpuMep K coenuHeHusM popmyunsl L 11 nnm 111, roe R” NIPEACTABIIAET
coboit H, mimm nx papmManeBTHUECKH MPUEMIIEMbIM COJISIM.

JApyroe BOIUIOLIEHUE OTHOCUTCS K COENMHEHUSIM APYTUX BOIUIOLICHUH, PACKPBITHIX B
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TAHHOM JTOKYMeHTe, HanpuMmep k coenuHeHusM popmyier I, IT mnnm 111, roe xaxnbrii u3 z', 7’
uz’ npezacrasisier coboit CH, nnm nx gapmanieBTHUECKH IPUEMIIEMBIM COJISIM.

Jlpyroe BOIUIOILIEHHE OTHOCUTCA K COCIUHEHUSIM IPYIUX BOIUIOLIEHUH, PACKPBITHIX B
JaHHOM JIOKyMEeHTe, Harpumep K coequHeHusM ¢opmyasl I, 1T wm 111, roe p pasHo O wu 1; u
R* npexcrasisier co6oii F.

Jlpyroe BOIUIOLIEHNWE OTHOCUTCS K COEAMHEHUSM JIPYTUX BOIUIOLICHUH, PACKPBITHIX B
JaHHOM JIOKYMEHTe, Harnpumep K coenuHeHusiM ¢opmyisl I, 1T wmu 110, roe R’ NIPEACTABIIAET
coboii -CH; wnu -CF3; u q paBHO 1, nim ux ¢papMaleBTHUECKH TPUEMIIEMBIM COJISIM.

Jlpyroe BOIUIOLIEHNUE OTHOCUTCS K COEAMHEHUSIM JPYTUX BOIUIOLIEHUH, PACKPBITHIX B
IaHHOM JIOKyMeHTe, Hampumep kK coenuHeHusM (opmynbl I, 1T umm I, roe xaskmeiid R!
HesaBucuMo npeacrtasisier codoit F, Cl wmm -CN, wimn ux gapmManeBTH4ecKu NpUEeMIIEMbIM
COJISIM.

Jpyroe BOIUIOLIEHNUE OTHOCUTCSI K COEAMHEHUSIM APYTrUX BOIUIOLICHUH, PACKPBITHIX B
JIaHHOM JIOKYMEHTe, Harnpumep k coenuHeHusiM dopmyasl I, 11 wmu 111, rne R4 npencrasisier
co60it -CH,-R’, v ux (hapMaLeBTHEeCKH IPHEMIEMbIM COJIAM.

Jpyroe BOIUIOLIEHNUE OTHOCUTCS K COENMHEHUSIM APYTUX BOIUIOLICHUH, PACKPBITHIX B
JAHHOM JIOKYMeHTe, Hanpumep k coeauHeHusM ¢opmyosl I, 1T wnu I, rne Ry npencrasiser
co60it -CH,-R®, 1 ux (papManeBTHYeCKH IPHEMIEMBbIM COISM.

Jpyroe BOIUIOIIEHHE OTHOCUTCSA K COCIUHEHUSIM IPYIMX BOIUIOLIEHUH, PACKPBITHIX B
JaHHOM JIOKyMeHTe, Hampumep k coeamHeHusiM ¢opmyist I, II wnu III, rne coenuHeHue
peaCcTaBIsieT COO0M CBOOOIHYIO KUCIIOTY.

B npyrom BorutomeHnn u300peTeHust npeasiokeHa GpapmaneBTuieckass KOMIO3ULIUS,
comepskamtasi coenunenue Gopmydst I, I wmu 111 umm ero apmaneBTHUECKH MPHEMIIEMYEO
COJIb, KaK OIMpPEIENICHO B JIIOOOM M3 BOILUIOLICHUH, OMUCAHHBIX B JAHHOM JIOKYMEHTE, B CMECH
C 10 MEHbIIEH Mepe OTHUM (apMalleBTUIECKH TPHUEMIIEMbIM SKCIIUTTHEHTOM.

H3o0pereHne Takke OXBAaThIBAET CIEAVIOIINE BOILIOLICHUS:

coenunenune Gopmyinel I, IT wnm I wnum ero gpapmaneBTHUECKH pUEMIIEMast COJIb, KaK
OTIpeNeNIeHO B JTF0OOM M3 BOIUIOIIEHHH, ONMMCAHHBIX B JAHHOM JOKYMEHTE, Uil IPUMEHEHHUS B
Ka4eCTBE JIEKAPCTBEHHOIO CPEACTBA,;

coenunenue Gopmyinsl I, IT wnm I mnum ero gpapmarieBTHUECKH IpUeMIIEMast COJlb, KaK
OTpeeNIeHO B JTF0OOM M3 BOIUIOIIEHHH, ONMUCAHHBIX B JAHHOM JOKYMEHTE, Il IPUMEHEHHUS B

npeaynpeKaACHU U U/Un JICUCHU U KapI[I/IOMeTa6OJ'II/ILIeCKI/IX u ACCOLIMUPOBAHHBIX
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3a0oneBaHMi, 00CYKIaeMbIX B TaHHOM JOKyMeHTe, Bkimouass T2DM, npenmnaber, NASH u
CeplIeuHO-COCYAUCTOE 3a00JI€BaHHE;

croco0b neueHus 3a0oneBaHus, Mpu KOTOpoM mokazaH aroHuct GLP-1R, y cyObekTa,
HY)KIAIOLIErocsi B TAaKOM MPEOyNpekIeHWH W/WIN JICYeHUH, BKJIIOYAIOLIMN BBEICHUE
CyOBEKTYy TeparneBTU4YeCKUu 3(PPeKTUBHOrO KonudectBa coenunenus dopmynbl I, 1T umu 111
WM ero gapMareBTUYECKH MPUEMIIEMON COJIH, KaK OMpPEIesieHO B JIOOOM U3 BOIUIOLICHHI,
OMMCAHHBIX B TAaHHOM JIOKyMEHTE;

npumenenue coeauHeHust Gopmynbl I, II wimm I wmm ero QapmaueBTudecku
NPUEMJIEMON COJIM, KaK OIpEIeNieHO B JIF0OOM M3 BOIUIOIIEHHH, OMHCAHHBIX B ITaHHOM
JIOKYMEHTE, JJIi U3TOTOBJIEHHsI JIEKAPCTBEHHOTO CPENCTBA AJIS JieUueHHs! 3a00JNeBaHUS WU
COCTOSIHUSI, ITPU KOTOpOM nokas3aH aronuct GLP-1R;

coenunenue popmyusl I, 11 wu 11 wnu ero gapmanesrudeckn npuemieMast Colb, Kak
OTIpeNeNIEHO B JTF0OOM M3 BOIUIOIIEHHH, OMMMCAHHBIX B JAHHOM JIOKYMEHTE, Uil IPUMEHEHHUS B
JeueHnH 3a00JIeBaHUS HITH COCTOSTHHSI, IPU KOTOPOM Moka3aH aronuct GLP-1R; wim

dapmanieBTHYECKass KOMITO3ULMS JIsl JiedeHHUs 3a00JIeBaHUsI WM COCTOSIHUSA, IIPU
kKotopoM rnokasaH aronuct GLP-1R, conep:xamas coenunenne Gopmydst I, 1T nm [T wnum ero
bapManeBTUYECKH TPHEMJIEMYIO COJIb, KaK ONpEeAeNieHO B JOOOM U3 BOIUIOLIEHHH,
ONMCAHHBIX B JAHHOM JIOKYMEHTE.

Coenunenue xaxnoro [Ipumepa miu ero papMarieBTHUECKH TpUEMIIEMast COIb MOKET
OBbITh 3as1BJIEHO MHAMBUAYAJIBHO WM CIPYIIIUPOBAHO BMECTE B 000N KOMOMHALINY C JTFOOBIM
KOJIMYECTBOM Ka)KIOr'0 U BCEX BOILIOLIEHHH, OMMCAHHBIX B JAHHOM JIOKYMEHTE.

UzobpereHne Takke OTHOCHTCS K (papMaleBTU4eCKONH KOMITO3WIUH, COIEep Kalleit
coenunenue ¢Gopmyasl I, II wam III unm ero ¢apmaneBTH4eckn NPUEMIIEMYIO COJIb, Kak
OTpeNeNIeHO B JIF0OOM M3 BOIUIOIIEHUH, OMUCAHHBIX B JAHHOM JOKYMEHTE, JJIsl IPUMEHEHHUS B
JeYSHNH W/WIM  TPEenyNnpekKACHUH  KapAUOMETa0OJHMUeCKMX W aCCOLMUPOBAHHBIX
3aboneBanmii, 0OCYKIaeMbIX B JaHHOM JOKyMeHTe, Bkioudass T2DM, npenuader, NASH u
CeplIeuHO-COCYANCTOE 3a00JIeBaHNE.

Jlpyroe BOILIIOLIEHNE M300pETeHHsI OTHOCUTCS K coenrHeHuto Gopmyusl 1, 1T mmu 111
WM ero (papMareBTUIECKH MPUEMIIEMOI COJM, KaK OINpPENeNeHO B JFOOOM U3 BOIUIOLIEHHH,
OMHCAHHBIX B IAHHOM JAOKYMEHTE, Ui NPUMEHEHUS B JICUCHUM WWIN U JICYCHUS
KapaAHOMeTaOOJIMYeCKUX W aCCOLMHPOBAHHBIX 3adosieBanuii, BKIOYaromux auader (T1D

w/wmm T2DM, B Tom uucne npenuader), unuonartuueckuii T1D (tuma 1b), nmareHTHBIH
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ayTouMMyHHbIH nuader B3pocibix (LADA), T2DM pannero nagana (EOD), atunmunbiii
nnader mononbix (YOAD), nmabGer mo B3pociomy tumy y monoasix (MODY), nuaber,
CBSI3AHHBIM C HEJOCTATOYHOCTBIO IUTAHUS, TECTALMOHHBII Iualer, THIeprINKeMHIO,
PE3UCTEHTHOCTh K MHCYJIMHY, TeNaTUYeCKyl0 PEe3HUCTEHTHOCTb K WHCYJHHY, HapyLIeHHe
TOJIEPAHTHOCTH K TJIFOKO3€, NMA0ETHYECKYH) HEBPOIMATHIO, MUAOETHYECKYI0 He(PpOmNaTHIo,
3a0oneBaHue MOYEK (HAIpUMep, OCTPOE MOYEYHOE PACCTPOHCTBO, MUCPYHKLHUS KAHAIBIIEB,
NPOBOCHAINTENIbHbIE ~ W3MEHEHHs  NPOKCUMAIbHBIX  KaHAJbLEB),  AHA0ETHYECKYIO
PETHUHOMATHIO, AJUIOLUTAPHYIO AUCHYHKIHIO, BHCLEPATbHOE OTIOKEHHE JKHUPA, alHOd BO
CHE, OKHpeHHe (B TOM YHCIE THIOTATAMHUYECKOEe OXHPEHHE W MOHOTEHHOE OKHUpPEHHUE) U
CBsI3aHHBIE COMYTCTBYIOLIHME 3a00JieBaHUs (HAIPUMEP, OCTEOAPTPUT U HENEepKAHHE MOYH),
paccTpoiicTBa MpuemMa MULIH (B TOM YUCIIE CHHAPOM KOMITYJIbCHBHOTO TIEpeeIaHIs], HEPBHYIO
OyJIMMUIO ¥ CHHOPOMHOE OJKHUpPEHHUe, Takoe Kak cuHApomsl [Ipanepa-Bunmn (Prader-Willi) u
bapnera-bunna (Bardet-Biedl)), yBenmuuenme macchl Tejla W3-32 HCIOJNB30BAHUS JPYTHX
areHToB (HampuMep, H3-3a2 HCIOJBb30BAHUS CTEPOHIOB M AHTHIICUXOTHYECKUX CPEICTB),
Ype3MepHOE MPHUCTPACTHE K caxapy, AUCIUNUAEMHUI0 (B TOM YHCIE TUNEPIUIUAEMHUIO,
TUNEPTPUIIIULEPUAEMHUIO, MOBBIIIEHHBIH OOIMMH YPOBEHb XOJIECTEPHUHA, BBICOKHH YPOBEHb
LDL xonecrepuna u Hu3kuii yposenb HDL xonecrepuna), runepuncynusemuto, NAFLD (B
TOM 4YHCJIe CBs3aHHbIE 3a0oyeBaHus, Takue Kak creato3, NASH, ¢ubpos, umppos u
NEYEHOYHOKJIETOYHAs] KAapILMHOMA), CepAeYHO-COCynucToe 3adojieBaHue, aTepockiepos (B
TOM YHCJIe KOpPOHApHO-apTepuaibHOe 3abonieBaHue), mnepudepuyeckoe COCYAHCTOE
3a0oNeBaHKe, THUIEPTEH3UIO, SHIOTEIHAJBHYIO NUCPYHKIHIO, HApYIIEHHE TMOAATIHBOCTH
COCYZIOB, KOHTECTHBHYIO CEpACYHYI HEIOCTATOYHOCTh, MH(MAPKT MHOKapaa (Hampumep,
HEKpO3 U amonTo3), HHCYJbT, T'€MOPPArHUeCKUH HHCYJbT, HIIEMHYECKHUH WHCYJIBT,
TPaBMATHUUECKOE MOBPEXKIEHHE FOJOBHOTO MO3Ta, JIETOYHYIO THIIEPTEH3UI0, PECTEHO3 MOCe
AHTUOTIIACTUKH, MEPEMEKAIOIIYIOCS  XPOMOTY, NOCTIPAHAUAIBHYIO  JIUIIEMHIO,
MeTabOJIMUYECKUI alua03, KeT03, apTPUT, OCTeonopo3, Oonesnpb IlapkuHcOHa, THNIEPTPOPUIO
JIEBOTO KeNyJouKa, nepupepryeckoe apTeprasbHOe 3a00NIeBaHHUE, NErEHEPALUI0 JKEJITOrO
ISITHA, KAaTapakTy, TJIOMEPYJOCKIEPO3, XPOHHUYECKYI0 [MOYEUHYI0 HEIOCTaTOYHOCTD,
MeTa0OIMYECKUH CHUHAPOM, CUHAPOM X, MPEeIMEHCTPYaJbHBI CHHAPOM, CTEHOKAPIMIO,
TpoMOO3, aTePOCKIEPO3, NPEXOASALINe HIIEMUYECKHe TPHUCTYIbI, COCYIAHCTBIH PECTEHO3,
HapyLIeHHe MeTa0oJM3Ma TIIFOKO3bl, COCTOSHHUS HAPYIIEHHOT'O YPOBHS IUIFOKO3bI B IUIa3Me

KPOBH HATOLIAK, TUIIEPYPUKEMUIO, TOAATPY, SPEKTUIbHYIO AUCHYHKIHIO, OOJE3HU KOXKU H



21

COEAMHUTENbHON TKAaHH, NICOPHA3, U3BbSI3BICHUS CTOIbI, HECTIELU(PHUECKUI SI3BEHHBINH KOJINT,
TUNEPANoNUNpoTenH  B-numonporennemus, 0Oone3Hs  AnblreiiMepa, MM30(PEHMUIO,
HapylleHHe IMO3HABATENbHON CIOCOOHOCTH, BOCHAJIUTENIbHOE 3a00JeBaHME KHIICYHUKA,
CHHAPOM KOPOTKOTO KHINEYHHKa, Ooje3Hb KpoHa, KONUT, CHHAPOM pPa3apakeHHOro
KHUIIEYHUKA, NPEeNyNpeKICHUe WM JIeYeHHE CHUHIAPOMA IOJIMKUCTO3a SIMYHUKA U JICUCHHE
3aBUCUMOCTH (HAMPUMED, aJIKOTOJbHON W/UJIH JIEKAPCTBEHHON 3aBUCUMOCTH ).

B naHHOM MOKyMEHTE UCIIOJIb30BAHBI CIENYIOIINE COKPAIEeHHU:

Tepmun "ankua", UCoib3yeMblil B JAHHOM JTIOKYMEHTE, O3HauaeT OAHOBAJIEHTHYIO
YIJIEBOJOPOAHYIO TPYIIy C NPsIMOMl WM pasBeTBieHHOH Lenbto Gopmyisl -CoHpney. He
SIBJISTFOIIIMECS] OTPAaHUYUTENIbHBIMU TPUMEPbl BKJIIOYAIOT METWII, 3THJ, Npomwi, Oytwi, 2-
MeTuI-niponu, 1,1-TuMeTHISTIIL, NEHTHT U TeKCUJT.

TepmuH “ankuien”, UCTIOAb3YEMBbI B JAHHOM JIOKYMEHTE, O3HAYaeT ABYXBAJICHTHYIO
YIJICBONOPOAHYIO TPYIIy C MPSIMOW WM pa3BeTBICHHON wemnbio ¢opmynbl -C,H,-. He
SIBIIAIOLMECS OTPAHUYUTENbHBIMU IPUMEPDI BKJIFOYAIOT 3TUJIEH, U IPOIUIIEH.

TepMuH "uMK/I0AJKHA", HCNONB3YEMbII B JaHHOM JOKYMEHTE, O3Ha4aeT
LUKJIMYECKYI0, OHOBAJIEHTHYIO YIJIeBOAOPOAHYI0 rpynmy Gopmyiiel -CyHon 1), comepxaryro
0 MeHblIeW Mepe Tpu aroma yriepoga. He sABnsroolmuecs OrpaHUYUTENbHBIMH MPUMEPbI
BKJIFOYAIOT LIUKJIOMPOINNJ, HUKIOOYTHI, LIHUKJIOMEHTII 1 LIUKIIOTeKCHIT.

TepmuH “rasoreH”, UCHONb3yeMbIli B AaHHOM JOKYMEHTE, OTHOCHTCS K (TOpUAy,
XJIOpHAY, OpOMHAY MK HOTUIY.

TepMuH “reTepouHMKIOAIKHI’, UCTIONb3yEMbI B JaHHOM JOKYMEHTE, OTHOCUTCS K
LUKJIOAJIKUJIBHON TpyImre, B KOTOpOH onHa win 0ojee KOJNbLEBbIX METHJICHOBBIX TPYIII
(-CH;-) 3aMeliiena rpymnmnoi, BeIOpaHHo# u3 -O-, -S- ujm atoma a3oTa, re aTOM a30Ta MOKET
o0ecreynBaTh TOYKY MPUCOSTUHEHUS UIIH MOKET OBITh 3aMEIleH, KaK MPENIOKEHO B KAXKIOM
BOIUIOLICHNH. B Tex ciyd4asx, KOrga aroM a3oTa O0eCHeuMBAeT TOYKY IMPHCOEIUHEHHS,
N300paKeHNe CTPYKTYPhI T€TEPOLHMKIOATKIIA OyeT UMETh BOIOPOX Ha YKAa3aHHOM aTOMe
azota. Kak mpaBuiO, TeTepOLUKIOANKII MOXKET OBITh 3aMelleH, KOrAa IO3BOJSIET
BAJIEHTHOCTh, 0-2 3aMeCTUTEsIMHM, HE3aBHUCHMO BbIOpaHHbIMH M3 OKco, -CN, rajoreHa,
ankuna W rpynmel -Oankui, W ajKuil MOXKeT ObITh AONOJHHUTENbHO 3amemeH. Crienyer
OTMETUTD, UTO B cllydae 3ameleHus 0 reTepOoLUKIOaIKIII ABIAETCS HE3aMELIEHHbBIM.

Tepmun “rerepoapua’, HCHOJB3YyeMbIH B JaHHOM JIOKYMEHTE, OTHOCHUTCS K

MOHOLIMKJIMYECKOMY apOMaTHYeCKOMY YIJIEBOJOPOAY, COnAep:KaleMy OT 5 A0 6 aToMOB
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yriepona, B KOTOPOM IO MEHbIIEH Mepe OAMH KOJbLEBOW aTOM YIJiepoia 3aMeHeH
reTepoaToMoM, BBIOpAaHHBIM M3 aTOMa KHCJIOpOZa, aToOMa a30Ta W aTomMa cepbl. Takas
reTepoapuiibHasi TPyIa MOKET ObITh MPUCOENNHEHA uepe3 KOJbIEBOH aTOM yriepoaa Wiy,
€CJIM BaJIEHTHOCTb II03BOJISIET, 4epe3 KojblieBON aTtoMm as3ora. Kak mpaBuio, rerepoapui
MOXXET OBITh 3aMeIleH, KOTZa IO3BOJISIET BAJIEHTHOCTh, 0-2 3aMECTHTENSIMH, HEe3aBHCHMO
BbIOpaHHbIMU M3 ranoreHa, OH, amkwma, rpynmel O-ankun u amubHo (Hampumep, NH,
NHankun, N(ankun);), U alkui MOKET ObITh TOMOJHUTENBHO 3amelneH. Clenyer OTMETHTD,
YTO B CJIy4ae 3amerneHusi 0 reTepoaprll sIBJISIETCS] HE3aMEIeHHBIM.

Komnarnas temneparypa: KT.

Meranon: MeOH.

Oranon: EtOH.

Wzomnponanon: iPrOH.

Otunauerat: EtOAc.

Terparunpodypan: THF.

Tonyon: PhCH3.

Kap6omnar nesus: Cs,CO:s.

buc(tpumernncunmn)amun nutust: LIHMDS.

mpem-bytokcua Hatpusi: NaOtBu.

mpem-bytokcun kamust: KOtBu.

Junzonpormnamup nutust: LDA.

Tpustunamun: Et3N.

N,N-nuuzonponmmtunamus: DIPEA.

Kap6onar kamust: K,CO:s.

Humetmnpopmamun: DMF.

Humerunaneramun: DMAc.

Humeruncyiasdorcua: DMSO.

N-Metun-2-nupponuannon: NMP.

I'mppun natpus: NaH.

Tpudropykcycnas kucnora: TFA.

Tpudropykcychsiii anruapun: TFAA.

VYkcycHbiii anruapun: Ac,O.

HMuxnopmerad: DCM.
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1,2-Tuxnopstan: DCE.

Consnas xucnora: HCI.

1,8-Auazaburnukio[5.4.0)lynneu-7-en: DBU.

Kommnekce 6opan-numeruncynbdun: BH;-DMS.

Kowmrmiekc 6opan-Trerparunpodypan: BH;-THF.

Amomoruapun nutusi: LAH.

YkcychHas kucnora: AcOH.

Aneronutpun: MeCN.

napa-Tonyoncynsponosas kuciora: pTSA.

JubensunuauHaneTon: DBA.

2,2'-buc(nudennndocduno)-1,1'-ounadpramun: BINAP.

1,1"-®eppouenaumn-ouc(audenmndocdun): dppf.

1,3-buc(nudpennndpochuno)nponan: DPPP.

3-Xnopnepbensoiinas kucnora: m-CPBA.

mpem-bytunmerunossiii 3¢pup: MTBE.

Mertancyabsdonni: Ms.

N-MetunnuppoauanHod: NMP.

Tonkocnotinas xpomarorpadust: TLC.

Crepxxpurnyeckas QuronnHast xpomarorpadus: SFC.

4-(Aumerunamuso ) nupugud: DMAP.

mpem-bytunokcukapOonmt: Boc.

1-[buc(numerunamuno )meruieH |- 1H-1,2 3-rpuazono[4,5-b|nupuavnus 3-okcuna
rekcadropdochar: HATU.

[etponeitnsiii 3¢up: PE.

2-(1H-benzorpuazon-1-un)-1,1,3,3-rerpamermnyponus rekcapropdpocdar: HBTU.

2-AMUHO-2-(THAPOKCUMETHII)IIPOTIaH- 1,3-110u: TpuC.

Tpuc(nubensununenaneron)aunanianuii: Pd(dba)s.

Crextpsr 'H simepHOoro MarmmtHOoro pesonanca (IMP) Bo Bcex ciydasx
COTJIACOBAJIMCH C MPEIJIOKEHHBIMUA CTPYKTYpaMH. XapakTEePUCTHUECKHE X UMUYECKHUE CIABUTH
(0) mpuBeneHbl B MMJUTHOHHBIX JOJISIX OTHOCHTENIBHO OCTATOYHOTO MPOTOHHOIO CUTHANA B
neitirepuposanHoM pacteoputene (CHCI; npu 7.27 m.a.; CD,HOD nipu 3.31 m.a.; MeCN npu

1.94 m.n.; DMSO npu 2.50 M.11.) 1 yKa3aHbl C UCTIOJIb30BAHUEM CTAHOAPTHBIX COKpPALIEHHI
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111 0003HAa4YeHUs OCHOBHBIX ITUKOB. HAIPUMED, S, CUHIJIET, d, my0rerT; t, TpUIeT; g, KBapTeT;
) o1
m, MyJabTumer; br, yumupensasiii. H SMP-cnekTpbl nony4danyu npu HanpspKeHHOCTH TOJIS
400 nnm 600 MI', ecnu He yKa3aHo.
/

VICTIONb3yeMas B JaHHOM JIOKYMEHTE BOJNHHCTAs JHHHS /™7

0003HaYaeT TOYKY
NPUCOETUHEHH S 3aMECTUTEJISI K APYTOil rpyIIe.

CoenvHeHMsT U MPOMEXKYTOUHBbIE COENMHEHHUS, OIMHCAHHbIE HUXKE, Ha3BaHbI B
COOTBETCTBHUH C COMJIAIICHHWEM O MPUCBOCHUHU Ha3BaHUH, npenoctaBieHHbIMH ChemBioDraw
Ultra, Version 13.0 (CambridgeSoft Corp., Cambridge, Massachusetts) uwimu ACD/Labs,
Version 12 (Advanced Chemistry Development, Inc., Toronto, Ontario). Cornamenus o
NPUCBOCHUU Ha3BaHWH, npenocrasieHHble ChemBioDraw Ultra, Version 13.0 u ACD/Labs,
Version 12, o01en3BeCTHBI CIEIUATNCTaM B JAHHON O0JIACTH, U CUUTAETCS, YTO COTJIAIEHHUS
0 mpucBoeHUU Ha3BaHuM, obecnedueHHble ChemBioDraw Ultra, Version 13.0 u ACD/Labs,
Version 12, kak npaBmio, cooTBeTcTBYIOT pekoMeHnanusM IUPAC (MexnyHapomaHbIii COr03
[0 TEOPETHUYECKON M NPHUKIATHOW XMMHH) 1o HoMeHkmaType OpraHu4eckoil XUMHH U
npasmwiam uneHtrdukatopa CAS (Chemical Abstract Service). Crnemyer OTMETHTH, UTO
XMMHYECKHE HAa3BaHUS MOTYT UMEThb TOJBKO KpPYIJIble CKOOKH HJIM MOTYT HUMETh KPYIJIbIe
CKOOKH U KBajpaTHble CKOOKU. CTepeOXMMUYECKUE ECKPUIITOPBI TAKXKE MOTYT HAXOJUTHCS B
pasHBIX MecTaXx B IMpeAeNax CaMOro Has3BaHUS B 3aBUCHMOCTH OT COMJIALIEHHS II0
NPUCBOCHMIO Ha3BaHMH. CHenuajiucT B JaHHOM OONacTH pacrio3HaeT 3TH BapPHAHTHI
pa3MeLIeHHs U TIOHMET, YTO OHU CO3JA0T OAHY U TY JK€ CTPYKTYpY.

dapMalieBTHUECKH MPUEMIIEMbIE COJIM COeNMHEHHH (GopMyibl [ BKIOYAIOT COJH
NPUCOETUHEHHsI KUCJIOThI U OCHOBAHUSI.

[Moaxonsiue CONMM MPUCOEAMHEHHS KUCJIOTbI OOpasyrTCs M3 KHCJIOT, KOTOpbIE
00pa3yloT HETOKCHYHble coju. [IprMepbl BKJIIOYAIOT COJM aLeTaT, aJWIaT, achaprar,
Oenzoar, Oesmnar, OukapOoHat/kapOoHar, Oucynbdart/cynbdar, Oopar, KaM3WIAT, LUTPAT,
LHKJIAMaT, SAMCWIAT, 33Wiar, (GopMmuar, ¢ymapar, [NIHMLENTAT, [IIOKOHAT, TIIOKYPOHAT,
rekcadropdocdar, rudeHsar, THIPOXJIOPUL/XJIOPUL, runpodpomua/opomun,
rUApOHOAM/ oMU, U3eTHOHAT, JIAKTAT, MaJlaT, MajieaT, MaJOHAT, MEe3HJIaT, METHICYIbQar,
HadTUNaT, 2-HANCHJAT, HUKOTHUHAT, HUTPAT, OpOTaT, OKCajaT, NaJbMUTAT, [aMOar,
dochar/runpodochat/murunpodocdar, muporinyramar, caxapar, creapar, CyKIIHHAT, TAHHAT,
TapTpar, To3wiar, Tpudropanerar, comu 1,5-HadranuHANCYIBYOHOBOM KUCIOTBI U

KCUHO(]OAT.
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ITonxonsmue comu MPUCOETUHEHNI OCHOBAHUI 00pa3yrOTCsl U3 OCHOBAHUH, KOTOPBIE
00pa3yroT HETOKCHYHbIE CONH. IIpuMephbl BKIIOYAIOT COJM AJIOMUHUS, COJH C apTUHUHOM,
OeH3aTMHOM,  KaJbIMEBbIE COJM, COJIM C  XOJUHOM, JUITWIAMHHOM, Owuc(2-
T'UAPOKCUITHII)AMUHOM  (HOJIAMHUHOM), TJIMLHHOM, JIM3UHOM, MAarHueBble COJIM, COJH C
METJIyMUHOM, 2-aMHHO3TaHOJIOM (OJIAMHHOM), KaJIeBbIe, HATPHEBbIE COJIH, COJIM C 2-aMUHO-
2-(TUAPOKCUMETII)IPONaH- 1,3 -A10I0M (TPOMETAMHUHOM) U LITHKOBBIE COJTH.

I'emMuconu KHCIOT M OCHOBAaHMH TakKe MOTYT ObITh OOpa30BaHbI, HANPHMEp
reMucyibdarel u remukanbLueBble comu. OO030p MO TNOAXOAALINM COJIIM CMOTPH B
“Handbook of Pharmaceutical Salts: Properties, Selection, and Use” by Stahl and Wermuth
(Wiley-VCH, 2002).

dapmaneBTHUECKH TpUEMIIEMble COJH coeauHeHuid ¢opmyisl | moryt ObITh
NIOJIy4€HbI OJTHUM HITH O0Jiee U3 TPeX CrIocoOO0B:

(1) myrem mpoBeneHUsI peakUuu coenuHeHust GopMyJIbl | ¢ JkemaeMol KUCIOTOH Win
JKEJIAeMbIM OCHOBAHHEM,;

(2) myTem ypaneHuss KHCIOTa- I OCHOBAaHWE-JIAOMJIBHON 3aINTHON TPyIIbl C
NOJXOJAIIEr0 MPEALIeCTBEHHIKA COoequHEeHNs: (GopmMynel I mimm myTemM packpeITHS KOJbLia
HNOAXOMAIIEr0 MHMKJINYECKOrO NPEAIIEeCTBEHHHKA, HANpUMep JIAKTOHA WJIHM JIaKTama, C
HCTIOJIb30BAaHUEM JKEJIAeMOI KHUCIIOThI UJIH XKEJIAaeMOTr0 OCHOBAHUS, MU

(3) myTem mpeBpalleHusi OTHOM cou coenuHenus GopmyJbl I B Ipyryro B pe3ybrare
NPOBENEHNs] pPeakLUu € MOAXOAALIEH KHUCIOTOW WIM MOAXOAALIMM OCHOBAaHMEM WM C
UCTIOJIb30BAHUEM TMOIXOSALIeH HOHOOOMEHHOW KOJOHKH.

Bce Tpu peakiun 0ObIMHO MPOBOIAT B pacTBope. [TonyueHHast COb MOXKET BbINIAATh
B OCaJOK M MOXeT ObITh coOpaHa (QHUIBTPOBAHMEM WU MOXET OBITh BbIICICHA
BbIMAapUBaHUuEM pacTBopureis. CTerneHb MOHU3ALMH MOJYYEHHON COJIM MOXKET BapbUPOBATH
OT TIOJTHOCTBIO HOHM3UPOBAHHOM /10 MIOYTH HEMOHU3HUPOBAHHOM.

Coenunenuss ¢opmyasl I M ux (QapmaueBTHUECKH TpPUEMIIEMBbIE COJH MOTYT
CYIIECTBOBATh B HECOJBBATUPOBAHHOW (OopME U B COJBBATHPOBAaHHBIX (hopmax. TepmuH
"conmpBaT" HMCMONB30BAaH B AAHHOM JOKYMEHTE /AJI OMUCAHMSI MOJIEKYJISPHOTO KOMILIEKCA,
cozeprkaliero coequHenne Gpopmysl 1 umm ero gpapmaneBTHIECKH MPUEMIIEMYIO COJIb U OIHY
wi Oonee MoyeKyn (papMameBTUUECKH NPUEMIIEMOrO PACTBOPHUTENS, HAapUMep 3TaHOJA.
TepmuH "ruapat" ncnonp3yercs, KOraa yKa3aHHbIM PACTBOPUTENEM SIBJIIETCS BOJA.

O6H.Iel'IpI/IH$lTa$I B HACTOALICEC BpPEMsA CUCTEMaA KJ'IaCCI/I(I)I/IKaLII/II/I AJIsL OPraHUYCCKHUX
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THIPAaTOB TPEACTaBiIsieT COOOH CHCTeMy, KOTOpas ONpeneNsieT HECBS3aHHbIe THIPAThI,
THIpaThl KAHAJIBHOTO THWIA WJIM THAPATHI, KOOPAWHUPOBAHHBIE HOHOM MeTauia (CM.

Polymorphism in Pharmaceutical Solids by K. R. Morris (Ed. H. G. Brittain, Marcel Dekker,

1995)). HecsizaHHble THAPATHI MPEACTABIIOT COO0H MMAPAThI, B KOTOPBIX MOJIEKYJIbI BOJIBI
U30JIMPOBAHbl OT HEMOCPENCTBEHHOIO KOHTAKTa APYr € APYTOM JIEXAI[UMH MEXAY HUMHU
OpraHMYeCKUMHU MOJeKyJlaMu. B ruapatax KaHajnbHOrO THIAa MOJIEKYJBI BOABI JIeXKAaT B
KaHaJax peLIeTKH, I7leé OHU HaXOIATCS PSAAOM C APYTMMHU MOJeKyJlaMu BoAbl. B rupaparax,
KOOPAMHUPOBAHHBIX HOHAMH METAJJIOB, MOJIEKYJIbI BOABI CBA3aHbI C HOHOM MeTaJlja.

Korna pacTBopuTens WM BOA CHIBHO CBSI3aHBI, TOTNIa KOMIUIEKC OyAeT UMETh YETKO
OTpeAENIEHHYI0 CTEXHMOMETPUI0 HE3aBHCHMO OT BiaXHOCTHU. OJHAKO KOrja pacTBOPHUTEIND
WUIM BOZA CBsI3aHBI C1a00, KaK B CIy4asX COJNBbBATOB KAHAJIBHOTO THIA M TMTPOCKOMHYHBIX
COEAMHEHUH, TOrga COAEepKaHWE BOABI/PACTBOPHUTENS] MOMKET 3aBUCETh OT BJIAKHOCTU H
YCIIOBHI CYIIKH. B Takux ciyuasix OTCyTCTBHE CTEXHMOMETPUH Oy1eT HOPMOH.

B oObem maHHOrO M300peTeHMsT TaKKe BXOAAT MHOTOKOMIIOHEHTHbIE KOMILIEKCHI
(VHBIE, Ye€M COJIU M COJNBBATHI), B KOTOPBIX JIEKAPCTBEHHOE CPEACTBO U IO MEHbLIEH Mepe
OJIUH JPYroll KOMIOHEHT NPUCYTCTBYIOT B CTEXUOMETPUUECKOM HJIM HECTEXUOMETPUYECKOM
KonudecTBax. KOMIUIEKCHI 3TOro THUNAa BKJIIOYAKOT KJATpaThl (KOMIUIEKCHI BKIFOUEHHS
JIEKapCTBEHHOE CPENCTBO-XO035MH) U co-KpucTawibl. [locnenHue oOBMHO ONpenensoTes Kak
KPUCTAJUIMUECKUE KOMIUIEKChl HEHTPAJbHBIX MOJIEKYJSAPHBIX COCTABJSAIOLIUX, KOTOpbIE
CBSI3aHbl BMECTE€ IIOCPEACTBOM HEKOBAJEHTHBIX B3aUMOACWUCTBUIN, HO MOTYT TaKxke
NPEACTaBJISITh COOOW KOMIUIEKC HEHTPAJbHOW MOJIEKYJbl C CONbl0. CO-KPUCTANIBI MOTYT
ObITh TMOJIy4eHBbl B pE3yJIbTaTe KPUCTAJUIM3ALWU M3 PACIUIaBa, MEPEKPUCTAIUTM3ALUU W3
pactBopuTeneit i Gu3ndeckoro u3MenbyeHus KoMnoneHTo Bmecte (cM. Chem. Commun.,
17, 1889-1896, by O. Almarsson and M. J. Zaworotko (2004)). OOwmuii o630p 1O
MHOTOKOMIIOHEHTHBIM KoMmruiekcaM cMmotpu B J Pharm. Sci, 64 (8), 1269-1288, Haleblian
(August 1975).

CoenuHeHnss TO W300PETEHHIO MOTYT CYILIECTBOBATb B KOHTHHYYME TBEPIbIX
COCTOSIHUII B JAMAna3oHE OT IOJIHOCTBIO aMOP(HOTO A0 TOJHOCTBIO KPHCTAJTHYECKOTO.
Tepmun "amMop@HBIA" OTHOCHTCS K COCTOSIHUIO, B KOTOPOM BEIIECTBO HE MMEET JAJbHErO
NOpsiZIKa Ha MOJIEKYJSIPHOM YPOBHE M B 3aBUCHMOCTHU OT TEMIIEPATypbl MOXET MPOSIBIISATH
¢du3nueckne CBONCTBA TBEPIOTO BeIeCTBa MM KUAKOCTH. OOBIMHO TaKue BELeCTBA HE NAI0T

XapakTepHble KapTHHbI IU(PAKIMA PEHTICHOBCKUX JIydeld Ha MOPOLIKE U, MPOSBISA
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OJTHOBPEMEHHO CBOWCTBA TBEPIOro BeIlecTBa, Oosnee (POpMaIbHO XapaKTEPH3YIOTCS Kak
XKUAKOCTh. IIpy HarpeBaHuMM NPOMCXOAUT IEPEXON OT CBOMCTB TBEPIOro BEIECTBA K
CBOICTBaM KMIKOCTH, KOTOPBIH XapaKTepU3yeTcss H3MEHEHHEM COCTOSIHHS, OOBIYHO BTOPOTO
nopsinka ("crexioBanue"). TepMuH "KpUCTaIUIMYEeCKHit" OTHOCUTCS K TBepAod ¢ase, B
KOTOPOH BEINECTBO MMEET PEryJsiPHYK VIOPSIOYEHHYK) BHYTPEHHIOK CTPYKTYpy Ha
MOJIEKYJISIDHOM YPOBHE M JIa€T XapaKTEPHYI KapTUHY AU(PAKIUN PEHTI€HOBCKHX JIy4el Ha
MOPOLIKE C OMpPEeAeICHHBIMH MHKaMH. Takue BEIecTBa MPU JOCTATOUHOM HArPEBAaHUH TAKIKE
OyayT TPOSIBJIATH CBOMCTBA KUAKOCTH, HO NMEPEXOJ U3 TBEPAOTO COCTOSHHUS B JKUAKOCTB
XapakTepusyercs: Ga30oBbIM MEPEXOIOM, OOBIMHO MEPBOTO Mopsiaka ("Touka raBieHus" ).

Coenunenust popmyisiel I MOryT Takke CyIIECTBOBATH B ME3OMOP(HOM COCTOSTHUH
(Me3odaza WM KUOKUH KPUCTAJUT) TPU IOABEPraHUU COOTBETCTBYIOLIUM YCJIOBHUSIM.
MesoMmopHOE COCTOSTHHE TpEACTaBIsAeT COOOHW TMPOMEXKYTOYHOE COCTOSIHUE MEKAY
UCTHHHBIM KPHUCTAUTMYECKHUM COCTOSSHUEM M HWCTHHHBIM JKUAKHUM COCTOSIHHEM (JIHOO
pacmiaB, JuOO pacTtBop). MesoMopdu3M, BO3HUKAIOIIUNA B pe3yjbTaTe H3MEHEHHS
TEMIIepPaTypbl, KIACCUPHUIMPYETCs KaK "TEPMOTPOIHBIA", a ME30MOpPU3M, MPOUCXOIAIINN B
pe3ynbraTe 700aBJIEHUST BTOPOro KOMIIOHEHTA, TAKOTO KakK BOJA WJIHM JPYrOM pacTBOPUTEND,
knaccuumupyercs kak "nuorpornHeiii”. CoenMHEHHs, KOTOpble MOTYT OOpa3oOBbIBATH
JMOTPOTIHbIE Me30(a3bl, KIacCUPUIUPYIOTCA Kak "aMpuduibHble” U COCTOST U3 MOJEKY,
KOTOpBIE CoziepKaT HOHHYHO (Takyro kak -COONa", -COOK" umu -SO;'Na") unu HeHoHHyo
(takyro xax -N N"(CH3);) monspHyto KOHIEBYIO rpymy. J{s TOro 4ro6bl MoMyduTh GOJIbIIE
uHpopmauuu cm. Crystals and the Polarizing Microscope by N.H. Hartshorne and A. Stuart,
4™ Edition (Edward Arnold, 1970).

Coenunenust Gopmyssl [ MOTYT TpOsIBIIATE MONMUMOP(U3M W/WUIH OOUH Wi Oolee
BUJIOB M30MEpHUH (HAMPUMEDP, ONTUYECKYI0, TEOMETPHUYECKYIO HIIH TAyTOMEPHYIO H30MEPHIO).
Coenunenuss Qopmyner I Moryr OBITh Takke MeE4YEHBl H30TONMAMH. Takue BapHAHTHI
NOAPA3yMEBAIOTCS UL COENMHEHH GopMyIibl I, onpeneneHHbIX KaKk OHH €CTh, UCXOJS U3 HX
CTPYKTYPHBIX MPU3HAKOB, U, CIEIOBATEIBHO, BXOISAT B 00bEM U300pETeHUS.

Coenunenust Gopmyinl I, comepxainie oquH wim Oosee aCHMMETPHYECKUX aTOMOB
yriepoaa, MOTYT CYLIECTBOBAaTh B BHIE ABYX WK Ooiee crepeonzomepoB. Ecim coennnenme
dopmynbl [ cOmepKUT ANKEHWJIBHYIO WM  QJKEHWIEHOBYIO TPYIIY, BO3MOKHBI
reomerpuueckue yuc/mpanc (unu Z/E) nzomepsl. Eciiu cTpyKTypHBIE H30MEPBI HE CIIOCOOHBI

K B3aUMOIIPCBPALICHUIO M3-3a4 HU3KOI'0 S3HEPreTUICCKOro 6apbepa, TO MOXET UMETb MECCTO
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tayromepHass usomepus ("tayromepusa"). Ona Moxer npuHUMATh (POPMY NPOTOHHOU
TAyTOMEPUH B COeAMHEHUsX Qopmynbl I, comepkammx, Hampumep, HUMHUHO, KE€TO WIH
OKCUMHYIO I'DYIITy, UM TaK Ha3blBA€MON BAJIEHTHON TayTOMEPUHU B COEIUHEHMSX, KOTOPbIE
cofiep>KaT apoOMaTHYeCKy0 IpynnupoBky. OTcroza cieayer, YTO eIUHCTBEHHOE COeUHEHNE
MOJKET MPOSIBJIATH OOJIee YeM OJMH THIT H30MEpPUH.

dapmaueBTHUECKH TpUEMJIEMbIe CONU coeanHeHuil Qopmyner [ Moryt Taxke
CoZepKaTh MPOTHBOMOH, KOTOPBIH SIBJIIETCSI ONTUYECKN aKTUBHBIM (Harmpumep, d-JiakraT wim
l-nmu3un) nmm pauemudeckum (Hanpumep, dl-raptpar unn dl-aprusus).

Luc/mpanc n3omepbl MOTYT OBITh pa3fesieHbl CTAHAAPTHBIMH METOIAMH, U3BECTHBIMU
CIeUMaJuCTaM B JAaHHOH oOmacTH, Hampumep xpomarorpadueli u  (ppakurOHHON
KpUCTAJUIM3aLUEeN.

CranpmapTHple METONBI TIOJYYEHUS/BBIOENECHUS] WHAMBUAYAIbHBIX SHAHTHOMEPOB
BKJIFOUAIOT XUPAJIBbHBIN CHHTE3 U3 MOAXOAIIEr0 ONTHYECKH YUCTOTO MPEIIECTBEHHUKA HITH
pa3nmeneHue pauemara (WIM pamneMara COJMHM HJIM IPOM3BOJHOIO) C HCIIOJNIBb30BAHHUEM,
HampuMep, XHUPAJIbHOM JKUIKOCTHOH xpomarorpaduu Bbicokoro pnasneHust (OKXBJI).
ANbTEpPHATUBHO, pauemar (WM paueMUYeCKUl MPeIIeCTBEHHUK) MOKET ObITh IOABEPTHYT
B3aUMOJIEHCTBUIO C MOAXOJSAIINM ONTHYECKH aKTHBHBIM COEUHEHHEM, HAIIPHUMEP CIHUPTOM,
WM, B Ciydae ecnu coequHeHue (GopMmysbl [ COmEpKUT KHCIOTHYIO HWJIM OCHOBHYIO
IPYNIUPOBKY, TO C OCHOBAaHHEM WM KUCJIOTOW, Hampumep ¢ |-(peHMIITHIAMUHOM WIH
BUHHOW kucinoroil. IlomydeHHast puacrepeoMepHasl CMeCh MOXKET ObIThb paszeseHa
xpomarorpaduedi  w/wnum  QpakUMOHHOW  KpHCTaIM3alueld, W OAMH wWid  o0a
auacTepeousoMepa MOTYT ObITh TPEBPALICHbl B COOTBETCTBYIOLIHMI(HE) YHUCTHIH(bIE)
sHaHTHOMEP(BbI), CIIOCOOAMH, U3BECTHBIMH CIELUATINCTY. XUPaNIbHbIE COeAMHEHUs (HOPMYITbI
I (M wux XxXupanpHBIE NPEAIIECTBEHHUKH) MOTYT OBITh TOJYYEHbI B 3SHAHTHOMEPHO
oboramennoii ¢opme ¢ wucnonb3oBaHueM xpomarorpadpuu, tunmuHo JKXBJI, Ha
ACHMMETPUYECKON CMOJIe C TIOABIDKHOW (ha3oif, COCTOALIEH W3 YIJIEBOAOPOAA, OOBIMHO
rernTaHa WK rekcana, couep:xkamero ot 0 1o 50% o00. usonponanoia, 06bHHO 0T 2% 10 20%,
u or 0 mo 5% o006 ankuwinammua, oObmuHO 0,1% awdTunamuHa. B pesynbrare
KOHLIGHTPUPOBAHMS JJIF0ATA TOJNYYarOT OOOTallleHHYI0 CMecb. MOXKHO HCHOJIb30BATh
XUPAITbHYIO XpOMaTorpaguio € HCMOJB30BAHHEM CYO- M CBEPXKPUTHYECKUX SKUAKOCTEH.
Metoasl XupanbHONH XpomaTorpaduu, MOJE3Hble B HEKOTOPBIX BOIUIOIIEHUSX HACTOSIIETO

n300peTeHns], U3BECTHBI B TaHHOM obnactu (cM., Hanpumep, Smith, Roger M., Loughborough
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University, Loughborough, UK; Chromatographic Science Series (1998), 75 (Supercritical
Fluid Chromatography with Packed Columns), pp. 223-249, u npouuTHpPOBaHHBIE TaM
UCTOYHUKU MH(pOpManmu). B HEKOTOPBIX peJeBaHTHBIX NPHUMEPAaX, MPUBEIEHHBIX B JAHHOM
onucanuu, KonoHku mnonyudeHsl oT Chiral Technologies, Inc, West Chester, Pennsylvania,

USA, nouepreii komnanuu Daicel® Chemical Industries, Ltd.. Tokyo, Japan.

Korma mroGoli pamiemMar KpPUCTAIM3YeTCs, BO3MOKHBI JIBa pa3HbIX Tuma. [lepBbiM
TUIIOM SIBJSIETCSI pAaLlEMHYECKOe COeIMHEHHe (MCTHHHBIA parieMar), yIOMSIHYTOE BBILIE,
KOTOpOe 00pasyeT OAHy FOMOT€HHYIO (hOpMy KPHUCTAILIA, CONEPIKAIIYI0 00a SHAHTHOMEPA B
SKBUMOJISIPHBIX KOJIMYECTBAaX. BTOpPBIM THIIOM SIBIISIETCS pauemMuyeckasi(hil) cCMechb WU
KOHIJIOMepart, Kotopasi(bli) oOpa3yeT ase GOpMbI KPUCTAIUIA B SKBUMOJISIPHBIX KOJHYECTBAX,
KaKIasi M3 KOTOPBIX COIEPIKUT €IMHCTBEHHbI 3HaHTHOMEp. XOTs 00e (OopMbl KpHCTaIa,
NPUCYTCTBYIOIIME B PALIEMHYECKON CMECH, UMEIOT UIACHTHYHbIE (PU3NYECKUE CBOWCTBA, OHU
MOTYT HMeThb Apyrue (U3NYECKHe CBOWMCTBA MO CPABHEHHIO C HMCTHHHBIM paLeMaTOM.
PaniemMudeckue cMecn MOTYT ObITh pa3fieieHbl CTaHAAPTHBIMU METOAAMH, W3BECTHBIMHU
CHeMaucTaM B JaHHOW oOnactu (cM., Hanpumep, Stereochemistry of Organic Compounds

by E. L. Eliel and S. H. Wilen (Wiley, 1994)).

HeoOxoanmo nmoguepkHyTh, YTO XOTsA coequHeHus: popmyJibl I n300pakeHbl B JAHHOM
ONMUCAHUU B E€IMHCTBEHHOW TayTOMEpHOI (hopMe, BCe BO3MOMKHBIE TAayTOMepHbIE (POPMbI
BXOZST B 00beM H300pETeHHSI.

Hacrositee nzo0pereHne oxBaTbiBaeT BCe (papMalleBTHUECKH MPUEMIIEMbIE MEYSHHBIE
HU30TOIIOM COCOAUHCHUA (bOpMy.HI:I I, B KOTOPBIX OOWH WU 60.]'[66 aTOMOB 3aMCHE€HBI aTOMaMU,
UMEIOIUMH  TOT JK€ ATOMHBIM HOMEP, HO AaTOMHYK) MAacCy WM MacCOBOE€ YHCJIO,
OTJIMYAIOIINECS OT aTOMHOM MacChl WJIM MAacCOBOIO 4YHCJA, KOTOpble MpeolsanarT B
PUpPOJIE.

HpI/IMepr U30TOIIOB, MOAXOAAININX AJIA BKJIIFOUCHUA B COCOHHCHMHA 110 H306pe’TeHI/IIO,

2 3 1~ 13 14
BKJIFOYAIOT M30TOMBI Bojopona, Takue kak “H u "H, yrnepoma, takue xkak C, 'C u C

2

1237 125 13
Tu 71, azora, Takue kak N

36 185
xJjiopa, Takue kKak ~ Cl, ¢ropa, Takue kak -~ F, iioga, Takue Kak
15 15~ 17 18 32 35
u "N, kucnopona, tTakue kak O, 'O u O, pocdopa, Takue xak ~P, u cepbl, Takue Kak ~°S.

HekoTtopbie MeueHHbIE H30TOMAMK COeNUHEHHsT POPMYIIbI I, HaIpUMeEp COETMHEHUS C
BKJIFOYEHHBIM PAJMOAKTHBHBIM H30TOMOM, IMOJIE3HbI B HCCIEIOBAHUSAX paclpeneieHus

JIEKapCTBEHHBIX CPEICTB W/WIN CyOCTPaTOB B TKaHAX. PamuoakTHBHBIE U30TOIBI TPUTHIA, T.€.

3 14 o
H, u yrnepon-14, te. "C, 0cOOEHHO MONE3HBI ISl 3TOW LENH BBHUIY JIETKOCTH WX
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BKJIFOUEHUS ¥ TOTOBBIX CPE/ICTB AETEKTUPOBAHMS.

3amerneHue Oonee TSKETBIMH HM30TONAMH, TaKUMH Kak JeHTepuii, T.e. °H, MOT'YT
JaBaTh HEKOTOpbIE TEpANeBTUUECKHE MPEUMYINEecTBa 3a c4eT Oonblield MeTaboNndecKon
CTaOUIIBHOCTH, HANpUMeEp YBEJINYEHHs MEepUOAa IOJYBBIBEACHUS i1 ViIVO WIN CHIKCHUS
TpeOOBaHUI K JO3HPOBKE.

3amerneHne MO3UTPOH-UCITYCKAIIIUMH U30TOMAMU, TAKUMU Kak HC, ISF, PO u 13N,
MOKET OBbITh MOJIE3HBIM B UCCJIEAOBAHMSIX METOIOM MO3UTPOHHO-3MHCCHOHHOM TOMOTpadun
(PET) nnst onpeneneHus 3aHATOCTU PELIENITOPa CYOCTPAaTOM.

MeueHHbIE H30TONOM COeAuHEHUs (GopMysbl I OOBIMHO MOTYT OBITH TOJYYEHBI
CTaHIAPTHBIMH METOJAMH, U3BECTHBIMH CIELIHAINUCTAM B TAaHHOW OOJIACTH, WIJIM CIIOCOOaMH,
AHAJIOTHYHBIMU CTIOCO0aM, OMHMCAaHHBIM B comnpoBokaaromux [Ipumepax u IlonmydeHusix, ¢
UCTIOJIb30BAHMEM MEUEHHOrO HM30TONOM peareHTa BMECTO HEMEUYEHOr0 peareHra,
UCTIOJIb30BAHHOTO PaHee.

dapmaneBTUUECKH NPUEMJIEMBbIE COJbBAaTBl B COOTBETCTBHM C H300peTEHHEM
BKJIFOUAIOT T€ COJIbBATBHI, B KOTOPBIX KPHUCTAJUIM3ALMOHHBIA PAaCTBOPUTENb MOXKET OBITH
3ameleH u3oromnom, Hanpumep D,0, dg-aueton, dg-DMSO.

OnHuM 13 crocoOOB OCYIIECTBIEHUS M300PETEHHs SIBJISETCS] BBEACHUE COEIUHEHMS
dopmysl I B popme nposnexapcta. Tak, HEKOTOpbIE IPOU3BOHBIE COeUHEHUs (popmMyJbl I,
KOTOpBIE CAMH MOTYT UMETh HE3HAUUTENbHYIO (hapMaKOJOTHYECKYI aKTHBHOCTbH HJIH MOTYT
He MMeTh (PapMaKOJIOTMYeCKON aKTHBHOCTH, INPU BBEACHUH B WJIM HA OPraHU3M MOTYT
npeBpauaThcsi B coeanHeHue Gopmyinel I, uMeromiee keaaeMyr0 aKTHBHOCTb, HAlpuMep B
pe3yibTaTe  THAPOJUTUYECKOTO  PACUICIUICHHWs, B  YaCTHOCTH  THUAPOJUTHYECKOTO
pacIleruieHusi, CTHUMYJHPOBAHHOTO (epMeHTOM »scTepa3oli wiM mnentuaa3oi. Takue
NPOM3BOJHBIE HA3bIBAOTCS  "mposekapcTBaMu". JIOMOSHUTENBHYIO HH(POPMALHMIO  TI0
MIPUMEHEHUIO TPOJIEKapCTB MOXKHO HaiTu B ‘Pro-drugs as Novel Delivery Systems’, Vol. 14,
ACS Symposium Series (T. Higuchi and W. Stella) u ‘Bioreversible Carriers in Drug Design’,
Pergamon Press, 1987 (Ed. E. B. Roche, American Pharmaceutical Association). Ccpuika
MoskeT ObITh chenaHa Takke Ha Nature Reviews/Drug Discovery, 2008, 7, 355, u Current
Opinion in Drug Discovery u Development, 2007, 10, 550.

IIponekapcTBa B COOTBETCTBUHU C M300pETEHHEM MOTYT OBITh IOJIyY€HbBI, HAIpUMeEp,
MyTeM 3aMeIEeHUs] COOTBETCTBYHOIIMX (PYHKIIMOHAJBHBIX TPYMI, NPUCYTCTBYIOIINX B

COCANHCHHUAX (1)OpMy.]'IbI I, HEKOTOPbIMU TPYHNIIUPOBKAMH, HU3BCCTHbBIMU CIEHUAINCTAM B
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TaHHOW o00JacTu Kak "MpOrpynmupoBKU", KOTOpble omucaHbl, Hampumep, B ‘Design of
Prodrugs’ by H. Bundgaard (Elsevier, 1985) u Y. M. Choi-Sledeski and C. G. Wermuth,
‘Designing Prodrugs and Bioprecursors’ in Practice of Medicinal Chemistry, (Fourth Edition),
Chapter 28, 657-696 (Elsevier, 2015).

Tak, MpoNeKkapcTBO B COOTBETCTBHM ¢ H300pETEHHEM IMpencTaBisieT coboi (a)
CJNIOKHOX()MPHOE WJIM aMUIHOE MPOU3BOAHOE TPYIIbI KAPOOHOBOH KHCIOTBHI B COCTUHEHHUH
dopmynbl I; (6) cnoxkHo3upHOE, kapOoHaTHOE, KapOamaTHOe, ¢dochaTHOe WM MPOCTOE
3(pUpHOE MPOU3BOAHOE THAPOKCHIBHOH Tpynmbl B coenuHeHnu (opmyisl I, (B) amumHoe,
UMHHHOE, KapOaMaTHOE WJIM aMUHHOE MPOU3BOAHOE AMUHOTPYIIITBI B COENUHEHHH (POPMYIIBI
I, (r) oKCUMHOE WM UMHHHOE TIPOU3BOAHOE KAPOOHUIIBHOW TPYIIIBI B COeAMHEHUH (HOPMYITBI
I, nnm (e) meTwibHas, TEpBUYHAS CIIMPTOBAS WJIM aNbJerdiHasi TPyIIa, KOTOpas MOXKET
MeTabOIMYECKH OKUCIIATHCS IO TPYIITbI KapOOHOBOH KUCIOTHI B COeAMHEHUH (popmyer L.

Hekotopble KOHKpETHBIE NMPHUMEPHI MPOJEKAPCTB B COOTBETCTBHH C H300pETEHUEM
BKJIFOYAIOT:

(1) ecnmu coenunenue Gopmynsl I conepkutT QyHKINOHATBHYIO TPyIny KapOOHOBOMH
kucnotsl (-COOH), To ero cnoxHslll 3¢up, TaKOH Kak COeIUHEHHE, B KOTOPOM BOIOPON
(YHKUMOHATBHON TIpymnmbel KapOOHOBOW KHCJIOTHI coenuHeHHs ¢opmynsl | 3amemen
Ci-Cgankunom (Hanpumep, stuioMm) uinu rpymnnoit (Ci-Cgankun)C(=0)OCH,- (Hanpumep,
‘BuC(=0)OCH,-);

(2) ecnmu coemuHenue GopmyJibl I COmepKUT CIUPTOBYIO (YHKLMOHANBHYIO TPYIITY
(-OH), To ero ciOXHBIA 3PUpP, TAKOH KaK COEAMHEHHE, B KOTOPOM BOIOPOXA CIHUPTOBOM
(dyHKUMOHATBHON Tpymnmnbl coenuHenus ¢opmyisl I 3amemen rpymnmoit -CO(C,-Cgamkmn)
(HampuMep MEeTHIIKapOOHUIIOM), WJIA CIIUPT STEPUPULIPOBAH AMHHOKHUCIIOTO;

(3) ecnu coenunenune Gopmyibl [ comepKUT CIUPTOBYIO (PYHKLUHUOHAIBHYIO TPYIITY
(-OH), To ero mpocroil 3¢up, TakoH Kak COEIUHEHHE, B KOTOPOM BOAOPOI CIUPTOBOH
¢yHKkUMOHANBHON  rpynmbl  coenuHeHus  ¢opmynsl [ 3amemen  rpymmoi  (Ci-
Cgankun)C(=0)OCH;- mmm -CH,OP(=0)(OH),;

(4) ecnu coenuHenne Gopmybl | comepKUT CUPTOBYIO (PYHKLUHUOHAIBHYIO TPYIIITY
(-OH), 1o ero d¢ocdar, TakolW Kak COEAMHEHHE, B KOTOPOM BOIOPOA CIHUPTOBOU
($yHKUMOHANBHON rpymnmbl coenuHeHust ¢popmynbl | 3amemen rpynmoit -P(=0)(OH),, wmu
-P(=0)(ONa),, mnu -P(=0)(0"),Ca™";

(5) ecnu coenuneHue Gopmyabel I comepkuT (YHKIMOHANBHYIO NEPBUYHYIO WU
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BropuuHyto amuuorpynny (-NH, wmmu -NHR, rme R # H), to ero amun, Hampumep
COEIMHEHHE, B KOTOPOM B 3aBHCHUMOCTH OT OOCTOSITE€NIbCTB OAMH HJIM 00a aToMa BOZOPOIA
(YHKIMOHATIBHOM aMHUHOTpymIbl coenuHeHust ¢opmynbl [ 3amemen/3amemensr  (Ci-
Cio)ankanounom, -COCH,NH,, uiau aMUHOTpyIINa JepUBaTU3NPOBAHA AMUHOKUCIIOTOM;

(6) ecnu coemuueHue (opmynbl [ comep:kuUT (PYHKIHMOHANBHYIO TMEPBUYHYIO WU
BropuuHyto amuuorpynmny (-NH, wmu -NHR, rone R # H), To ero amuH, Hampumep
COEMHEHHUE, B KOTOPOM B 3aBHCUMOCTH OT OOCTOSITENIbCTB OAMH HJIM 00a aToMa BOAOPONA
(PYHKLHMOHATBHONH aMUHOTPYMIIbI coenuHeHus (opmysel | 3aMerien/3amMenienbl rpynmnon
-CH,OP( = O)(OH);;

(7) ecnu xapOokcwibHas Tpynmna B coenuHeHHH (opmysiel | 3amemeHa MeTHIIbHON
rpymnmnoii, To rpynna -CH,OH unu anpaerugsas rpymnmna.

Hexoropele coenunenust ¢opmyssl I camMu MOryT AEHCTBOBAaTH Kak MPOJIEKAPCTBA
apyrux coenuHeruid Gopmyier I BosmMokHO Takke, 4To nBa coenuHeHus: Gpopmyiibl I cBsi3aHbl
BMeCTe C O0Opa3soBaHHEM TIIPOJIEKAapCTBA. B  HEKOTOPBIX OOCTOSTENbCTBAX MPOJIEKAPCTBO
coenuHeHUs1 GopMyJibl I MOXKeT ObITh CO3IAHO MOCPEACTBOM BHYTPEHHETO CBS3BIBAHHS JIBYX
(YHKIIMOHATIBHBIX TPy B coerHeHnH (popmysl [, Hanpumep ¢ oOpa3oBaHNEM JIAKTOHA.

Ccbuikn Ha coenuHeHust Gopmyiibl | BKJIIOUAOT B ceOsi caMH COESAMHEHHS] U HX
nposekapcTBa. M3o0pereHne oxBaTbiBaeT Takue coenuHeHHs Qopmynbl I, a Takke
(apmaLieBTHYECKH MTPUEMIIEMbIE COJIM TAKUX COSTUHEHUH M (hapMaLeBTHYECKU MTPUEMIIEMbIe
COJIbBATHI YKA3aHHBIX COETUHEHUN U CoNelt.

BBenenue 1 no3upoBKa

OObIMHO coeaMHEHHE MO HM300PETEeHHI0 BBOAST B KOJIWYECTBE, SP(HEKTUBHOM IS
JICYEHHsT COCTOSIHUS, KaK OIMCAHO B JAHHOM JaOKyMeHTe. CoenuHeHHs Mo H300pETeHHUI0
MOYKHO BBOJIMTb B BHJI€ CAMOTO COEIMHEHUs WIIH, aIbTEPHATUBHO, B BUE (hapMaLleBTHUECKU
npuemsieMoll conu. B memsx BBeOeHWs W JO3UPOBKU CaMO COEAMHEHHE WM €ro
dapmanieBTHYECKH TNpHEeMIIeMass COJMb OyAyT YNOMHHATBCS MPOCTO KaK COEAMHEHUS II0
H300PETEHHIO.

CoenuHeHuss MO W300PETEHHMIO BBOAST JIOOBIM MNOAXOASIIUM IyTeM B (opme
(bapmarieBTHIECKON KOMITO3ULINH, IPUTOAHOHN I TAKOTO MyTH, U B 103€, 3PPEeKTHBHON A
HaMmedeHHOro JjedeHus. COeOMHEHHS IO M300PETeHHI0 MOXKHO BBOAHTH IEPOPANIBHO,
PEKTaJIbHO, BATHHAJIBHO, MAPEHTEPATBHO HII MECTHO.

CoenuHeHus Mo U300PETEHUIO MOXKHO BBOAUTH MepopaibHO. IlepopanbHoe BBeneHue
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MOXET BKJIIOYAaTh B ce0sl MPOIJIAaThIBAHUE, TAK YTO COEAMHEHHUE IMOCTYIAET B KeNyIOYHO-
KUIIEYHbI TPaKT, WJIM MOXXHO HCIIOJNIb30BaTh TPAHCOYKKAIbHOE WM CYOJHMHIBaJIbHOE
BBEJICHHE, NIPU KOTOPOM COEAMHEHHE MOCTYNaeT B KPOBOTOK HEMOCPEACTBEHHO U3 POTOBOM
MIOJIOCTH.

B npyrom BOIUIOIIEHWH COEOMHEHHs 10 M300PETEHHI0 MOXKHO BBOIUTH IPSMO B
KPOBOTOK, B MBILILY WJIA BO BHYTpeHHHI opraH. [lomxopsiaue crnocoObl mMapeHTepaTbHOTO
BBEJICHUS] BKJIIOYAIOT BHYTPUBEHHBIN, BHYTpUApPTEpUANbHbBIN, WHTPaNepPUTOHEATbHBIN,
VUHTPATEKAJbHbIM,  WUHTPABEHTPUKYJIAPHBIM,  HUHTpAypeTpPalbHBI,  HHTPACTEPHAJIbHBIMN,
WHTPAKpPaHUAIbHBIA, BHYTPUMBIIIEUHbIH W mnoakoxHbll. Ilogxondmue ycTpolcTBa Ais
NApEHTEePATbHOIO BBEINEHHsS BKJIOYAIOT HWIONbHbIE (B TOM YHCIIE MHKPOHUTOJIbHBIC)
UH)KEKTOPBI, 0€3bIrOJIbHBIE HHXKEKTOPBI U TEXHUYECKHE CPEICTBA It HHPY3Hil.

B npyrom BOIUIOIIEHNN COEIMHEHUS IO H300PETEHUIO MOYKHO TaKKe€ BBOAUTH MECTHO
B KOXXY HJIM CIM3HUCTYIO O0OJIOYKY, TO €CTh AE€PMaJbHO WJIHM TpaHCAepMaibHO. B npyrom
BOILJIOLIEHUH COEAMHEHHsI MO W300pETEeHHI0 MOXKHO BBOAUTH TAK)KE HMHTPAHA3AJIBbHO HIIH
UHrajgsauuei. B apyrom BOIUIOIIEHUH COENUHEHHS 110 HM300PETEeHHI0 MOXKHO BBOJAWTH
PEKTaJbHO WM BarMHaJbHO. B ApyroMm BOIUIOIIEHUH COEAMHEHUs! MO M300PETEHUI0 MOKHO
BBOJUTb TAK>K€ HEMOCPEACTBEHHO B IJ1a3 UJIH YXO.

Pexxum 1O3UpOBKM Ui COENMHEHMH 1O W300pPETeHUI0 W/WIM  KOMIIO3HMLIUH,
COZEPIKAIMX YKAa3aHHbIE COCIMHEHHs, YCTAHABIUBAETCS C YYETOM LIeJIoro psiga (pakTopoB,
BKJIFOYAIOIIUX TUII, BO3PACT, MAcCy TeJa, MOJ U MEIULIMHCKOE COCTOSIHUE MALUEHTa; TSKECTh
COCTOSIHUSI, TYThb BBEIEHHS; U AKTUBHOCTb KOHKPETHOTO HCIIOJNb3YEMOTO COEIUHEHUS.
IToaToMy pexum AO3UPOBKH MOXET BapbHpPOBaThb B OUEHb IIHPOKHUX Mpexaenax. B omHom
BOILJIOLIEHUH CyMMapHasi CyTOYHAsl 70332 COCAUHEHHUS N0 M300PETEHHI0 OOBIYHO COCTABIISIET
ot npumepHo 0,001 no mpumepno 100 MI/kr (T.e. M COEIUHEHHsI IO M300PETEHHIO Ha KT
MacChl TeNa) JUIS JICUSHHs YKa3aHHBIX COCTOSIHUH, pacCMaTPUBAEMBIX B TAHHOM JOKYMEHTE.
B npyrom BOIUIOIEHNN CyMMapHasi CyTOYHAs 1033 COSAMHEHUS 110 H300PETEHHIO COCTABIISIET
ot mpumepro 0,01 mo mpumepHo 30 Mr/kr, U B ApyroMm BoruiomeHuu ot npumepHo 0,03 mo
npumepHO 10 MI/KT, U B eme omHOM BorjiomeHuu ot npumepro 0,1 mo mpumepno 3. He
PEIOKOCTb, YTO BBEACHHE COEIUHEHHS 1O W300PETEHHI0 HEOOXOAMMO MOBTOPSITH HECKOJIBKO
pa3 B cyTku (00b4HO He Oojee 4 pa3). MHOTrOKpaTHOE BBEIEHUE 103 B CYTKH OOBIYHO MOKET
OBITH UCTIOIB30BAHO ISl YBEJIIMYCHHSI CYMMAapPHON CYTOYHOM JTO3bI, €CJIH 3TO TPeOyeTcs.

JUis mepopajibHOrO BBEAECHUS KOMITO3MIIMHM MOTYT OBITH NPENOCTaBIE€HbI B (opme
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tabnerok, conepxkamux 0,1, 0,5, 1,0, 2,5, 5,0, 10,0, 15,0, 25,0, 30,0, 50,0, 75,0, 100, 125,
150, 175, 200, 250 u 500 MumurpaMMoB aKTUBHOTO MHIPEAMEHTA IJIs1 CUMITOMATHYECKOIO
peryJupoBaHusl JO3UPOBKH JUIS ManueHTa. JIeKkapCTBEHHOE CPEACTBO OOBIMHO COAEPIKUT OT
npuMmepHo 0,01 Mr mo npumepHo 500 Mr axkTMBHOIO HUHIPEAUEHTa WM, B APYTOM
BOIUJIOIIEHUH, OT npumepHo 1 wmr po npumepHo 100 Mr akTUBHOTO MHIPEIUEHTA.
BHyTpuBEHHO BBOAMMBIE N103bI MOTYT HAaxOIUTbCS B Auamna3oHe ot npumepHo 0,01 mo
npumMepHO 10 MI/KI/MUHYTY TPU TOCTOSIHHOW CKOPOCTH MH(DY3UH.

[Mopxonsiue CyOBEKTH IO H300PETEHHIO BKITIOYAIOT CyOhEKTOB-MIIEKOMUTAKOIINX. B
OJTHOM BOIUIOIICHUHU TMOAXOISIINMHI CyOBeKTaMH SIBISIFOTCA JIEOAH. CyOBEKTHI-IFOAH MOTYT
ObITh TFOOOTO MOJa 1 Ha JIFOOOH CTaguN Pa3BUTHSL.

dapmaneBTHUECKHE KOMITO3HUIINU

B npyrom Bomnomennn n3o0pereHne oXBarbiBaeT (papMaleBTUYECKHE KOMIO3HLIUH.
Takne ¢apmaneBTHUECKHE KOMIIO3MLIUU COAEPKAT COEOUHEHHE TI0 H300pETeHHIO,
NPUCYTCTBYIOIIEE C (papMalleBTUYECKH MpUEMIIEMbIM HOocHuTeneM. Jlpyrue (pu3noIorudaecku
AKTHBHBIE BEIECTBA TAKXX€ MOTYT IPUCYTCTBOBAThH. Mcmonb3yemblii B TaHHOM JOKYMEHTE
TepMUH "(dapMaleBTHUECKH TNpPUEMIIEMbIH HOCHTENb' OXBaThiBaeT JOOble U BCE
PacTBOPUTENH, MUCIIEPCHBbIE CPEIbl, MOKPBITHS, aHTHOAKTEpUAIbHbIE U MPOTUBOIPHOKOBBIE
areHTbl, N30TOHMYECKNE AareHThl M areHThl, 3a/1epP’KUBAIOIINE BCACHIBAHUE, W T.II., KOTOpBIE
SBJSIIOTCS.  (PU3UOJIOTUYECKH COBMECTHMBbIMHU. [Ipumepbl (apManeBTHYECKH NPHEMIIEMbBIX
HOCHTEJIeH BKIIFOYAIOT OAMH WM Oojiee M3 CNEAYIOLINX: BOAA, (PH3HOJIOTHYECKH pacTBOP,
3a0ydepennbiii pocharamu GU3HOIOTHUECKHIA PACTBOP, NEKCTPO3a, MIIMIIEPUH, 3TAHOJ U T.I1.,
a TaKkke MX KOMOWHALIMK, U MOTYT UMETh B KOMIIO3MLUU M30TOHUYECKUE areHThI, HapHUMep
caxapa, XJOpPHI HATPUs, WIH TOJUCIUPTBHI, TaKUe KaK MaHHUT WIH COpPOWT.
dapmaneBTUUECKH MPUEMJIEMBIEC BEIIECTBA, TAKHE KAK YBJIAXKHSIOIIHAE areHTbl MIIA MaJible
KOJIMYECTBA BCIIOMOTATENIbHBIX BELIECTB, TAKUX KaK VBJIAKHSIIOIIAE areHThl WIH
SMYJIBraTopbl, KOHCEPBAHThl WU Oydepbl, KOTOpbIE YBEJIUYHBAOT CPOK TOAHOCTH WJIH
3¢ (eKTUBHOCTh AHTUTENA UITH YUaCTKa aHTUTEJA.

Komnosuumn mno maHHOMYy H300pETEHHIO MOTYT OBbITh B Pa3iW4HbIX (popmax. DTH
(bopMBI BKIIIOYAIOT, HANPUMEp, JKUAKHE, TMOJIYTBEPAbIE U TBEPAbIE JIEKAPCTBEHHbIE (HOPMBI,
TaKMe Kak >KMIKHE pacTBOPbI (HAmpuMep, MHBEKLHOHHBIE W WH(Y3HMOHHBIE PACTBOPBHI),
OVMCTIEPCUN WIJIM CYCHEH3MH, TAOJNETKH, IMUIIIOJH, MOPOIIKH, JIUMOCOMBI M CYNIIO3UTOPHH.

CDopMa 3aBUCUT OT HAMEUEHHOIr0 crocoda BBCACHUA U TEPANICBTUICCKOrO MPUMEHCHUSA.
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TunudHble KOMIO3UIMU HAXOASATCA B (OpME HHBEKIMOHHBIX WJIH WH(Y3UOHHBIX
pPacTBOPOB, HANpUMep KOMIIO3UIMH, MOAOOHBIE TE€M, KOTOPbIE NMPUMEHSIOT I NMacCUBHOU
UMMYHHU3ALMN JIFOIeH aHTUTeNaMu, Kak npaBwio. OOHUM H3 CrIOCOOOB BBEIECHUS SIBISIETCSI
NapeHTepaibHbll  (HampuMmep, BHYTPUBEHHBIN, IOJKOXKHBINA, MHTPANEpUTOHEANbHBIH,
BHYTPHUMBILIEYHbIN ). B 1pyroM BOIUIOIIEHUH aHTUTENO BBOAAT BHYTPUBEHHON MHDY3HeH wiu
UHbEKUHEeH. B eme OZHOM BOIUIOLIEHHH AHTUTENIO BBOASAT BHYTPHUMBIIIEYHOH WIIN
HOJIKOKHOU UHBEKIUEMN.

JUIsi TepopajbHOTO BBEACHUS TBEpHas JeKapcTBeHHas (opmMa MOXKET ObITh
NPEACTaBJICHA, HANpUMEP, B JHCKPETHBIX EIMHUIAX, TAKUX KaK TBEPHAbIC HIH MSTKHUE
KarCyJibl, TMWIOJH, OONATKH, MACTHJKH WM TaOJIeTKH, KaXKaas W3 KOTOPBIX COHEPIKHT
NpeaonpeaesieHHOe KOJIMYECTBO N0 MEHbIIEH Mepe OHOTO COSAMHEHUs 1Mo u300pereHuo. B
APYrOM BOIUIOIIEHUH MEPOPATBHOE BBEACHNE MOXKET ObITh OCYINECTBIICHO B (pOpPME MOPOIIKa
WIM TpaHyJd. B 1pyroM BOIUIOIIEHWH NepopasibHas JIeKapCTBEHHass ¢opma SBISIETCS
CyONMHIBaNbHOHN, TAaKOM Kak, HAampuMep, MacTWiIKa. B Takux TBEPHABIX JIEKAPCTBEHHBIX
dopmax coemmnHeHuss Qopmynbsl 1  00bMHO OOBENMHEHBI € OAHMM WM Oonee
BCIIOMOTATEIbHBIMH BeLeCTBaMHU. Takue Karcysibl WK TaOJETKU MOTYT MPENCTABIATh COOOH
npenapaTsl KOHTPOJIUPYEMOTO BbICBOOOXKIEHHA. B ciydae kamcyn, TaOIeTOK M IMUIIONb
JeKapcTBeHHble (OPMBI MOTYT TakXKe CcOAep>kaTb OyQepHble areHTbl WM MOTYT OBITh
W3TOTOBJIEHBI C SHTEPOCOTIOOUIIBHBIM ITOKPHITHEM.

B npyroMm BOMJIOIIEHMM MNEPOpPANbHOE BBENEHHE MOXET OBITh OCYINECTBICHO B
JKUIKOW JiekapcTBeHHOU ¢opme. JKumkue nexkapcTBeHHble (DOPMBI IJIsi MEPOPaANbLHOIO
BBEJICHUSI BKJIFOYAIOT, Hampumep, (papMaueBTUYECKH MpPUEMIIEMbIE SMYJbCHHU, PACTBOPBHIL,
CYCHEH3MH, CHUPOMbl U SJUKCUPBL, COJAEpKallue WHEPTHble pa3daBUTENH, OOBIYHO
UCTIOJIb3YeMbI€ B JaHHOU oOjacTu (Hampumep, Boay). Takie KOMIIO3ULIMH MOTYT COZEPIKATh
TAKXKE BCIOMOTATENIbHBIE BEIIECTBA, TAaKHE KaK YBJIAKHSOLINE, SMYJbIHPYIOLIHE,
CYCTIEHAUPYIOIIHe, KOPpPUTHUPYIOImUe (HAampuMep, MONACIAIIMBAIOIINE) areHThl  W/WJH
OTAYLIKH.

B npyrom BoruiomeHun H300peTeHHE OXBATBHIBAET MAPEHTEPATIBHYIO JIEKAPCTBEHHYIO
dopmy. "IlapeHTepanbHOe BBeneHHe" BKJIIOYAET, HANpPUMEP, TIMOAKOKHbIE WHBEKIINH,
BHYTPUBEHHBbIE  HMHBEKIUH, HHTPAIEPUTOHEANbHbIE, BHYTPUMBILIEYHbIE  HWHBEKLHH,
MHTpacTepHAJbHbIE WHBEKUUN U HH(QY3ur0. UHBEKIMOHHBIE TpenapaThl (T.€. CTePHIIbHBIE

WHBCKIIMOHHBIE BOAHBIC MJIM MACJIAHBIC CYCHGHSI/II/I) MOTYT OBITh NPpUTOTOBJICHBI U3BECCTHBIMU
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B JAaHHON o0nacTu crmoco0amMu C HCMOJNB30BAaHUEM IOAXOSAIINX JUCIEPTHPYIOLINX,
YBJIQXHAIOIUX W/WIN CYyCHEHIUPYIOIUX areHTOB.

B npyrom BomomeHnn n300peTeHne OXBaThIBAET MECTHYIO JIEKAPCTBEHHYIO (opMmy.
"MecTtHOe BBelneHHe" BKIIOYAET, HalpuMep, TpaHCAEepPaMalbHOE BBEIEHHE, TaKoe Kak
MOCPEACTBOM  TPAHCAEPMAJbHBIX  IUIACTBIPE WM YCTPOWCTB aisi  HOHTOdOpE3a,
BHYTPUTIJIA3HOC BBCACHHUEC, HNJIM UHTPAaHA3aJIbHOC BBEACHHUEC, WM WHIaJIAIUOHHOE BBCIACHHUC.
KOMHOSI/ILII/II/I AJIs1 MECTHOI'O BBEACHUA TAKKEC BKIIIOYANOT, HAIPUMEP, MECTHBIC I'€JIH, CIIPEH,
Ma3H M KpeMbl. MeCTHasi KOMITO3HMLIUSI MOXKET COAep:KaTh COeIUHEHHE, KOTOPOe YCHIIHBAET
BCACBIBAHUE UJIU MPOHUKAHUE AKTUBHOI'O MHI'PEAUCHTA YE€EPE3 KOXKY UJIU APYTHE MOPAKCHHBIC
obnmacru. Korma coenuHeHuss MO JaHHOMY H300PETEHHIO BBOAST  MOCPEICTBOM
TpaHCIEPMAIbHOTO YCTPOMCTBA, TOTAA BBEAEHHE OYAYT OCYIUECTBISTH C HCIOJIb30BAaHHEM
IIACThIpsi OO TUMa pe3epByapa, JUOO THIA MOPUCTOH MeMOpaHbI MM TBEPAOH MATPHULIBI.
MecTtHble KOMITO3ULIUU IJIs1 3TOHU OEJIU BKIIHOYAKOT I€JId, TUAPOIreiiv, JIOCbOHBI, paCTBOPHI,
KPEMbl, Ma3HW, TMPHUCHINKH, T[OBS3KH, TEHKH, IUICHKHU, KOXKHbIE IUIACTBIPH, OOJIaTKH,
UMIUIAHTATBl, TyOKH, BOJIOKHA, OaHZaXM W MHUKPOIMYJbCHU. Takxke MOTyT OBITh
HUCHOJIB30BaHbl JIMIOCOMBI. THITMYHBIE HOCHUTEIU BKIIOYAIOT CIIMPT, BOAY, MHHEPAJIBHOC
mMacjio, )KI/II[KI/Iﬁ Ba3€CJIMH, 6e.]'II:>II\/'I Ba3€JIMH, TIIMLEPUH, IMOJUSTUIJICHI'JIMKOJIb )41
NPOMWIEHIJIMKOIb. B coctaB MOryT OBITh BKJIOYEHBI YCHJIHMTENINW TNPOHUKAHUSA (CM.,
Harpumep, B. C. Finnin and T. M. Morgan, J. Pharm. Sci., vol. 88, pp. 955-958, 1999).

@opMBbI KOMITO3ULIUI AJIs1 MECTHOTO BBEIEHHS B IJ1a3 BKJIIOYAIOT, HATIPHIMED, [JIa3HbIE
Karuty, e COeAMHEHHE MO JaHHOMY H300PETeHHIO PAcTBOPEHO WJIM CYCIEHAMPOBAHO B
moaAXoasAeM HOCUTEIIC. TunuuHas KOMITIO3ULUSA, MMOAXOOAIINE OJId BBEACHHWA B I'Jla3a U YU,
MoXxeT ObITh B (opme Kamenb MHUKPOHU3UPOBAHHOH CYCHEH3MHM WM pPacTBOpa B
H30TOHUYECKOM, pH-CKOPPEKTHPOBAHHOM CTEPHIBHOM (PU3HOIOTHYECKOM pacTtBope. [pyrue
q)OprI KOMITIO3ULIMH, NOAXOAAIHNE [JId BBCACHUA B IJlada W YIIHW, BKJIHOYAKOT Masy,
ounopaznaraembie (T.e. abcopOupyemMble rejieBbie r'yOKU, KOJUIAT€HOBbIE) U HeOuopasiaraeMble
(T.e. CI/IJ'II/IKOHOBI:;IC) UMIUIaHTAThI, O6J'IaTKI/I, JIMH3bI U COCTOAIIUE N3 YaCTUL] WUJIM BE3UKYII
CHUCTEMBI, TaAKUE€ KaK HHOCOMBLI HJIN JIMIIOCOMBI. HOJ'II/IMep, TaKOU Kak MONnePEIHO-CIINUTAsA
MOJIMAKPUIIOBAsT KHUCJIOTA, MOJWBUHMWIIOBBIM CIHUPT, THAlypOHOBAasl KHUCJIOTA, LEJIFOJIO3HBIN
NOJMMep, HampuMep THAPOKCHIIPOMMIMETHIILEITI0N03a, TUIAPOKCHATHIILEIUTION03a HWIIH
METWILEIUTION03a, WJIH TeTepPOINOIHCAXapUIHbIA MOJMMEp, HAaIpUMep TIelaHOBas KaMelb,

MOTyT OBITb BKJIFOYEHBI B KOMIIO3ULIUKO BMECTEC C KOHCCPBAHTOM, TAKUM KaK OeH3aIKOHUS
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xyopua. Takue KOMIO3UIIMK MOTYT JOCTABJISATHCS TAK)Ke IIOCPEACTBOM HOHTO(OpE3a.

JUis WHTpaHA3aJbHOTO BBEIACHWS WM BBENEHHUS WHralsALUell COeIUHEHUs I10
n300pereHno Uil yaoOCTBa JOCTaBISIOTCS B (pOpME pacTBOpa MM CYCHEH3MH W3
KOHTeHepa paclbUINTENsl C HACOCOM, CAABJIMBAEMOrO WJIM HaKauMBA€MOro MaLUeHTOM, WU
B BHUJIE a’pO30JbHOrO CHpesi W3 KOHTeliHepa TOA JaBjJeHHWEM Win HeOymaiizepa C
UCTIOJIb30BAHHEM  MOAXOMASINEro  mpomneuieHta.  Kommosunuw,  noaxonpsdmme — Auist
WHTPAHA3aJIbHOTO BBEACHMsI, OOBIYHO BBOIST B (popMe cyxoro mopoinka (Jindo ero ogHoro,
au00 B BHJIE CMECH, HAapUMepP B CYXOW CMECH C JIAKTO30W, WJIM B BUAE CMECH YaCTHII
KOMITOHEHTOB, HampuMmep cMmecH ¢ ¢ochonumuuaMu, TakuM Kak (ochaTuanixonuH) u3
CYXOroO MOPOLIKOBOTO MHIAISTOPA WK a3PO30JIbHOTO CIIpest U3 KOHTEHHEepa MO TaBICHHUEM,
HAcOCa, pacHbUINTENs, aroMaisepa (NMPEennmouTHTEIbHO aToMai3epa, HCMOIB3YIOLIEero
SNEKTPOTHIPOAMHAMHUKY JUII  CO3JaHMA TOHKOrO TyMmMaHa) wWiM HeOyrnahsepa, ¢
UCTIOJIb30BaHUEM WM 0e3 MCTOJIb30BaHUS MOAXOMAIIETO MPoMeJuieHTa, Takoro kak 1,1,1,2-
terpadTopstan  mimu  1,1,1,2.3.3,3-renra¢propnponan. [lopomok 1isi WMHTpaHA3aJIbHOTO
NPUMEHEHUST MOXET COAep)kaTh OWOAAre3MBHBIM areHT, HanpuMep XWUTO3aH WIH
LIUKJIOAEKCTPHH.

B nppyrom BomomeHun u300peTeHHE OXBAThIBAET PEKTANBHYIO JIEKAPCTBEHHYIO
dopmy. Takas pexTaynpHas JekapCcTBEHHas (opma MOXKeET MPEeACTaBJIATh COOOH, Hampumep,
cynnosutopuil. Macino kakao sIBJIS€TCSl TPAAULMOHHON CYNIO3UTOPHON OCHOBOM, HO MOTYT
OBbITH HCITOJB30BAHBI IPYTHE PA3IUUHBIE AJTbTEPHATUBBL, €CIIN 3TO LENecCO00pasHo.

JIpyrue BeliecTBa-HOCUTENIN M CIOCOObI BBEICHHSI, U3BECTHBIE B (DapMalieBTHUECKOM
o0macT, Takke MOTryT OBITh HCHOJb30BaHbL. PapMalEeBTHUECKHE KOMIIO3UIUH TIO
N300pETEHHI0 MOTYT OBITh MOJIyYeHBI JIFOOBIMU OOIIEN3BECTHBIMH B (hapMallil METOHAMHU,
TaKUMH Kak 3(QeKTHUBHbIE METOAbl MPHUIOTOBJIEHHS ¥ BBEICHHs. BbIIeyKa3aHHbIC
pacCy’KeHUsI B OTHOIIEHUH 3P (PEKTHBHBIX KOMIIO3ULUA U METOJOB BBEACHHUS H3BECTHBI B
JaHHOW O0OJacTM W ONUCaHbl B CTaHAAPTHBIX Yy4eOHbIX mnocobusx. IIpuroroBneHue
JIEKApCTBEHHBIX CPEACTB paccMaTpuBaercs, Hampumep, B Hoover, John E., Remington’s
Pharmaceutical Sciences, Mack Publishing Co., Easton, Pennsylvania, 1975; Liberman et al,
Eds., Pharmaceutical Dosage Forms, Marcel Decker, New York, N.Y., 1980; u Kibbe et al,
Eds.
Association, Washington, 1999.

Handbook of Pharmaceutical Excipients (3rd Ed.), American Pharmaceutical
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CoOBMECTHOE BBEEHUE
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CoenuHeHus M0 U300PETEHNIO0 MOKHO ITPUMEHATh CaMu 1O ce0e WM B KOMOMHALIUH C
APYTUMH TepaneBTUYeCKUMHU areHTamMu. COrjacHO H300PETEeHHI0 TMPENJIOKEHbI JIIObIe
NPUMEHEHHUs], CIIOCOObI MJIM KOMITO3UIIMHM, KOTOPbIE OMpeNeIeHbl B JaHHOM JHOKYMEHTE, I7e
coenuHeHue JIrO0ro BOIUIOMEHUsT GOpMyJIbl I, OMMCAHHOTO B JaHHOM JOKYMEHTE, WM €ro
dapManeBTHYECKH TpUEMJIEMas COJib, WU (DapMaLeBTUUECKU TPUEMIIEMbIH COJIbBAT
YKa3aHHOTO COEIUHEHMs WM YKAa3aHHOH COJM NMPUMEHSIOT B KOMOMHALMU C OJHUM WJIH
OoJiee ueM OTHHUM JIPYTHM TEPANIEBTHYECKUM areHTOM, O0CYKIaeMbIM B TAHHOM JOKYMEHTE.

Beenenne nByx wiu Oonee coenuHeHWi "B KOMOWMHAIMU" O3HAYaeT, 4YTO BCE
COEAMHEHUs] BBOIST JOCTATOYHO OJM3KO IO BPEMEHH, YTOOBI Ka)X/I0€ MOTJIO JaBaTh
Ouonornueckuil >3PQexT B mpenenax OAHOrO U TOro e mnepuoaa BpemenH. [IpucyrcrBue
OJTHOTO areHTa MOJKET U3MEHsTh Ononorudeckue 3 dexTrl npyroro(ux) coenunenus(i). Jsa
wii  Oonee  COCOMHEHUH  MOKHO  BBOIUTH  OJHOBPEMEHHO, MApPAJUIENIbHO  WIH
nocienosarenbHo. Kpome TOro, OmHOBpeMEHHOE BBEACHHE MOXKHO IPOBOAHTH IyTEM
CMELINBAHUS COSAMHEHUH Mepes BBEASHUEM HIIN IyTeM BBEICHUS COENMHEHHH B OTHO U TO
K€ BpeMsi, HO B BUJI€ OTAEIbHBIX JIEKAPCTBEHHBIX (JOPM B OJTHO U TO K€ MECTO WJIU B Pa3HbIE
MeCTa BBEICHUS.

@®pa3el "mapamienpHOe BBeAeHUE", "COBMECTHOE BBeAeHUE", "OIHOBPEMEHHOE
BBeIeHHE" U "BBEZICHNE OJHOBPEMEHHO" 03HAYAIOT, YTO COEMHEHNS BBOJAT B KOMOMHALIUHL.

B npyrom BorutomeHnn n300peTeHUs MPeIJIOKEHbI CIIOCOObI JIEYEHUsI, BKIIFOYAOIINE
BBEJICHHE COEJUHEHUI MO HACTOAIEMY M300pETeHHIO B KOMOMHAIMM C OJHHMM MM Oosee
ApyrumMu (papMalieBTUYECKHUMU areHTaMH, TIe OAMH Wik Oojiee APYrux (apMaleBTHUECKUX
areHTOB MOTYT OBbITh BBIOPAHBI U3 Ar€HTOB, OOCYKIAEMbIX B TAHHOM JJOKYMEHTE.

B oOngHOM BOIUIOIIEHMH COEAMHEHUS IO JaHHOMY HW300pPETEHUI0 BBOAST C
MPOTUBONMAOETUYECKUM areHTOM, BKJIFOYAKOIINM, 0e3 orpaHudeHus, Ouryanun (Hampumep,
MeT(HOPMHUH), CYJIb(POHUIMOYEBUHY (HAMPUMED, TOJNOYTaMUA, TIHMOSHKJIAMUA, TIIUKIA3HUL,
XJIOPIIPOTIAMHU], TOJIA3aMUJI, alleTOTeKCAMHUJI, TIMKJIOMHPAMUL, TIUMENHPUA WINA TIUIH3HN),
THUA30JUANHANOH (HampuMep, MHOTIUTA30H, POCUTIINTA30H WIN JIOOETNINTAa30H), TIIHTa3ap
(HampuMep, caporynTaszap, ajerjurasap, MyparjiuTasap WIA Tecarjiurasap), METJTUTHHHI
(HampuMep, HATETJIMHWA, peNariuHuA), WHruowrop aunentuauwinentunassl 4 (DPP-4)
(HampuMep, CUTATJIMITUH, BWIJATJHITHH, CAKCAINIUNTHH, JUHAMIWANTHH, TeMHIJIAITHH,
AHATJIMNTHH,  TEHEJHWIJIMNTUH,  AJOTJIMOTHH,  TPENarJuNTHH,  AYTODJUNTHH WK

OMapUIJUNTHH), TJUTa30H (HAmpuUMep, NHOMIUTA30H, POCUIJIMTA30H, OalariuTasoH,
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PUBOIJINTA30H WM JIOOETJINTA30H), WMHTHOUTOP HATPUH-3aBUCHMOTO KOTpaHCIIOpTEpa
rmoko3el 2 (SGLT2) (mampumep, sMmnariaugio3uH, KaHaraudosuH, manariuo3uH,
unparnudnosus, Ipragliflozin, Topornudnosun, cepriudaoznna sTadoHat, peMoraudio3uHa
stabonar wam SpryrauduosuH), wunruourop SGLTL1, aromumct GPR40 (aronucr
FFARI1/FFA1, nanpumep ¢acurnudam), TIOKO3a-3aBUCUMbIA WHCYJUHOTPOIHBINA MENTHT
(GIP) u ero ananoru, HHTHOUTOP aNb(a-rIIOKO3UIa3bl (HanpuMep, BOrHO03y, akapOo3y Hin
MUTJIMTON), MM WHCYJIMH WM aHAJIOT MHCYJIMHA, BKJIIOYas (hapMaleBTHYECKU MPUEMIIEMbIE
COJMM KOHKPETHO HA3BaHHBIX AareHToB U (PapMaLEeBTUYECKU MPUEMIIEMbIE COJbBATHI
YKa3aHHBIX ar€HTOB U COJIEH.

B apyrom BOmIOLIEHMH COEAMHEHUS MO JAHHOMY H300PETEHHIO BBOAST C ar€HTOM
NPOTHUB OJKUPEHUS, BKIIOYAIOIINM, Oe3 OrpaHn4eHus, nentun YY WIN €ro aHajor, arOHHCT
peuenropa Hefiponentuaa Y tumna 2 (NPYR2), anraronuct NPYR1 wau NPYRS, antaronuct
kaHHaOuHouaHoro penenrtopa tuna 1 (CB1R), uHruOuTop numassl (Hampumep, OpJIHCTAT),
npoocTpoBKoBbIi mentuxn yenoseka (HIP), aronuct penenropa menanokoptuHa 4 (Hanmpumep,
CETMEJIAHOTH), AaHTATOHHUCT PELeNTopa MeJaHMH-KOHIIEHTPHUPYIOLIEro TOpMOHa 1, arOHUCT
dapreconnnoro X-penentopa (FXR) (mampumep, oOeruxoseBasi KUCIIOTa), 30HHCAMUI,
¢denrepMuH (OOMH WIM B KOMOWHAIMM C TOMHPAMaToM), MHTHOMTOp OOpaTHOro 3axBara
HopanuHepuHa/nonaMuHa (Hampumep, OyNPOIHMOH), aHTAaroOHUCT ONHUOUIHOIO peLenTopa
(Hampumep, HAJITPEKCOH), KOMOHHALIHIO UHruouTOpa obpaTHOTrO 3axBaTa
HOpsnMHeppUHA/IOTIAMMHA W AQHTAarOHMCTa  ONMOWAHOIO  peuenropa  (Hampumep,
koMOuHaimioo OynpornuoHa W Hantpekcona), ananor GDF-15, cubyrpamuH, aroHuct
XOJICLIMCTOKMHUHA, AMUJIFH M €r0 aHAJIOTU (HampuMep, MPAMIMHTHU), JISITHH U €r0 aHaJIOTH
(HampuMep, METPOJIENTHH), CEPOTOHMHEPTHUECKU areHT (Hampumep, JIOPKACEepHH),
uHrHOuTOp MernoHMHamuHonenTuaassl 2 (MetAP2) (manpumep, Oenopanu® wim ZGN-
1061), denmumerpasun, muAITHINPONUOH, OeH3dperamuH, mHruomrop SGLT2 (Hanmpumep,
smnarmupnao3nH, KaHarmupnaoswH, panarauduosus, unparmudnosusH, Ipragliflozin,
topornmudosun,  ceprimduosuHa  3taboHar,  pemornmdroswHa  3TadOHAT WK
spryrimudnosun), uaruoutop SGLTL1, nyanenerii uarnourop SGLT2/SGLT1, moxynstop
peuenropa (aktopa pocra ¢udbpodbmacto (FGFR), axtuatop AMP-aktuBHpyemoi
nporenHkuHasel (AMPK), O6uotnH, mopynsatop MAS-penientopa MM aroHUCT peLENTOpa
TJFOKaroHa (OIuH Wi B KoMOUHaImu ¢ ApyruM aronucroM GLP-1R, manpumep, mupariyTun,

SK3€HATHI, OyJariyTHnd, aJIOWUrNIyTHO, JHUKCUCEHATHI WJIM CEeMarJyTHI), BKIIOYas
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(bapMareBTUYECKH IPUEMIIEMbIE COJIM KOHKPETHO HA3BAHHBIX areHTOB U (hapMaLeBTHUECKU
IpUEMIIEMBIE COJIbBATHI YKa3aHHBIX ar€HTOB U COJIEH.

B pyrom BOIJIOIIEHHM COETUHEHHUS MO AAHHOMY HM300pPETEeHHIO BBOIST C areHTOM
s gedennss NASH, Bxmouarourum, 0Oe3 orpanudvenusi, PF-05221304, arommcr FXR
(mampumep, oOeruxoseBas kuciora), aroHucr PPAR /0 (Hampumep, snadubpaHop),
KOHBIOTAT CHUHTETUYECKAs >KUPHAs KHUCJIOTAa-XKEeJYHAs KHCIoTa (HampuMep, apamxod),
UHrHOUTOp Kacmasbl (HapUMep, SMPHUKACAH), MOHOKJIOHAJIbHOE aHTUTENIO MPOTHUB rOMOJIOTa
mmsunokennassbl 2 (LOXL2) (Hampumep, CUMTY3yMal), HHTUOUTOP TajJeKTHHA 3 (Harmpumep,
GR-MD-02), wunruoutop MAPKS (mampumep, GS-4997), nyanpHbBIi  aHTaroHHCT
xemoknHoBoro peuentopa 2 (CCR2) u CCRS (Hanpumep, IEeHUKPUBUPOK), arOHUCT (PakTopa
pocta ¢pubpobdnacros 21 (FGF21) (manpumep, BMS-986036), anTaroHUCT JIEHKOTPHEHOBOTO
peuentopa D4 (LTD4) (mampumep, THIenyKacT), aHajor HuauuHa (Hampumep, ARI
3037MO), wunruburop ASBT (Hanpumep, Bomukcudar), wuHruobutop auermi-CoA-
kapOokcunasel (ACC) (manpumep, NDI 010976), unarudurop kerorexcokmnassl (KHK),
uHruourop muanmnranuepunanunrpanchepassr 2 (DGAT2), anraronuct penenropa CBI,
aatuteno npotuB CBIR wmm wHruOWTOp perynupyrolield CHUrHajd arnonTo3a KuHasbl 1
(ASK1), Bxmroyast (papMaLeBTHUECKH MPHEMJIEMbIE COJM KOHKPETHO HAa3BAHHBIX ar€HTOB U
(bapMareBTUIECKH NTPHEMIIEMbIE COJIbBATHI YKa3aHHBIX ar€HTOB U COJIEH.

OTH areHTbl W COEAWHEHUS 1O HU300peTeHUI0O MOryT ObITb OOBEIMHEHBI C
(apmaLeBTHYECKH MPUEMJIEMbIMA HOCHUTENSIMH, TAKMMH Kak (DPU3HMOJIOTMYECKUil pacTBOp,
pacTtBop PuHrepa, pactBop AeKCTpo3bl M T.M. KOHKpPETHBIH pEXUM NO3UPOBKH, T.€. 1034,
BpeMsi BBEICHUS M TIOBTOPSAEMOCTb, OyIeT 3aBUCETh OT KOHKPETHOrO HHIUBUAyyMa M
uctopuu OOJIE3HN HHANBHIYYMA.

[IpuemieMble  HOCHUTENH,  OKCLUMHEHTbl  WJIM  CTAOMIM3ATOPBI  SIBJISTFOTCSI
HETOKCUYHBIMHU JJISl PELIUNHEHTOB B UCIOJB3YEMBIX JTO3UPOBKAX M KOHIEHTPALUSX U MOTYT
comepkatb Oydepsl, Takue Kak ¢ochaTHbiii Oydep, nurpatHeii Oydep u apyrue
OpPTaHUYECKHE KHUCIIOTBI, COJIM, TaKUE KaK XJIOPUJA HATPUS, aHTHUOKCHIAHTBI, BKJIOYAIOIINE
acCKOPOMHOBYIO KHCJIOTY u METHOHMWH; KOHCEPBAHTBI (Takue KakK
OKTaJeMIIUMETHIOCH3UIIAMMOHHNS XJIOPU;, T€KCAMETOHUS XJIOPUM;, OEH3aJIKOHUS XJIOPHUJ,
OenzeroHust xyopun;, (eHos, OyTUIOBBIN WM OSH3WJIOBBIH CHHPT, ajKuiInmapabeHbl, Takue
KaK METWUJI- WJIM TPOMWI-apabeH; KaTexoJ, Pe30PLUH; LUKIOreKCaHOJN, 3-TIeHTaHON, MU

Mema-Kpe3oJ1), HU3KOMOJIEKYJsIpHbIe (MeHee 4yeM npuMepHO 10 OCTaTKoB) MONUNENTUAB,
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Oenku, Takue Kak ChIBOPOTOYHBIM anbOyMuH, skenaTuH win Ig (MMMyHOrnoOynuHBI),
TUAPOQUIIBbHBIE TTOJUMEPDI, TakHe KaK MOJUBUHUINMMPPOJINUAOH, aMUHOKHUCIIOTHI, TaKHe Kak
IJIMLUH, TIyTaMUH, acllaparul, T’MCTUAWH, apTUHUH WU JIM3UH, MOHOCAXapU/bl, JUCAXAPHUIbI
U Apyrue YriaeBOAbl, BKIIOYANOINUE IIIOKO3Y, MAHHO3Yy WU JEKCTPUHBI, XEJATUPYHOLIUE
areHnThl, Takne kak EDTA; caxapa, Takve Kak caxapo3a, MaHHHUT, TPerajgo3a HJId COPOUT;
cojieoOpa3yronue MpOTHONOHBI, TaKHe KaK HATPUil, METAITMYECKHE KOMIUIEKChI (HApuMmep,
KOMILIEKChl Zn-0€JI0K), W/WIM HEHOHHbIE TOBEPXHOCTHO-aKTHUBHBIE BEIIECTBA, TAKUE Kak
TWEEN™ PLURONICS™ nnu nonustunenrmnxkons (PEG).

JIMmocombl, CcopepKallMe S5TU AareHThl W/WIM COSOUHEHHUs M0 HU300pETEeHHIO,
W3rOTAaBJMBAIOT CIMOCOOAMM, HW3BECTHBIMU B JaHHOM O0OJACTH, TaKMMH KakK CIIOCOOBI,
onucaHHble B mnareHTax CIIIA NeNe 4485045 u 4544545. Jlunocombl C TMOBBILIEHHBIM
BpEMEHEeM LHMPKYyJsIuu paccmarpuBatoTcst B mareHte CIIA Ne 5013556, OcobeHHO
MIOJIE3HBIE JIMTIOCOMBI MOTYT OBITh H3TOTOBJIEHBI METOJIOM 00palieHO-(a30BOro BeIMapuBaHUs
C JIMIUIHOW KoMmosuuuel, conepkameil ¢ocharununxonus, xonectepud U PEG-
nepuBatn3npoBaHHblii pocharuammTanonamut (PEG-PE). JIunmocomel 3KCTpyAUPYIOT Yepe3
(GUIBTPBI ONPEAETEHHOTO pa3Mepa C MOJYyUEHHEM JIMITOCOM JKEJIAeMOTo IUaMeTpa.

OTU areHThl W/HIN COSAMHEHHUS MO0 W300PETEHUI0 MOTYT OBbITh TAaK)KE 3aKJIIOUEHBI B
MHUKpPOKAICYJIbl, IOJy4YE€HHblE, HAIpUMEp, METOJAMHU KOallepBalUUd WU B peE3yJbTaTe
NOJIMMEpHU3alMy Ha TpaHuLe pasznena (a3, Hampumep THAPOKCUMETHIILEIUTIOIO3HbIE WIH
JKEJIATUHOBBIE MHKPOKAICYJbl u MOJIMMETUIIMETAKPUIIATHbIE MUKPOKAICYJIbI
COOTBETCTBEHHO, B KOJUIOMJIHBIX CHCTEMax IOCTABKHU JIEKAPCTBEHHBIX CPENCTB (Hampumep,
JUMOCOMAx,  adbOYMHUHOBBIX  MHUKpocdepax, MHKPOIMYJIbCHSX, HAHOYACTULAX U
HAHOKAIICYJIaX ) UM B MAKPOIMYJIbCUSAX. Takue MeTonbl packpeiThl B Remington, The Science
and Practice of Pharmacy, 20th Ed., Mack Publishing (2000).

MoryT OBITh UCTIONB30BAHBI MPETAPATHI IITUTEIBHOTO BhICBOOOKAeHH. [Tomxosimue
NpUMEPBbl  MPENapaToB JIMTEIBHOTO BBICBOOOXKIEHUS BKJIIOYAIOT IOJYIPOHULIAEMBIE
MaTpHLBl U3 TBEPIABIX THAPOPOOHBIX MOIUMEPOB, Copep:Kalmx coequHenue ¢popmyisr I, 11
w 11, B popme chOpMOBAHHBIX U3MENNH, HATPUMED TUIEHOK WJIM MHUKpOKarcyl. ITpumepst
MaTpHL JUTUTENBHOTO BBICBOOOXKACHHUS BKJIIOYAIOT TMONMMAHUPBL, TUApOrenu (Hampumep,
noJH(2-THAPOKCUITUII-METAKPUJIAT) WM TIOJMBUHUIIOBBIA CHHUPT, MOJMJIAKTHABI (TIATEHT
CIOA Ne 3773919), comomumepsl L-rimyramuboBod kuciotel u 7 sTun-L-rioyramara,

Hepa:snaraeMbH‘/'I STUJICHBUHUWJIALCTAT, pPa3jiara€MbIiC COIOJIUMEPDBI MOJIOYHOM KHCJIOThI H
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IJIMKOJIEBON KUCJIOTBI, TaKW€ Kak comojumepsl, ucnonb3oBaHHble B LUPRON DEPOT™
(MHBEKIIMOHHBIE MUKpPOC(Epbl, COCTOALIME M3 CONOJMMEpPa MOJIOYHOW KHCJIOTHI U
IJIMKOJIEBOW KHCJIOTHI U JICWIIPONIUZIA alieraTa), n300yTHpaT anerara caxapossl U noau-D-(-)-
3-ruApOKCUMACIISIHYIO KUCTIOTY.

Komnosnuuy, mnpeaHasHadeHHbIE [JIsi BHYTPUBEHHOTO BBEIEHHSI, JOJDKHBI ObITh
CTePHJIbHBIMU. DTO 0€3 TpyJa OCYLIeCTBISIETCS, HanpuMmep, puiibTpauneii uepes CTepuiibHbIe
¢unbTpanuonnsie  MeMOpanbl. CoenuHeHHs 1O HW300pPETEHUI0 OOBMMHO TOMELIAI0T B
KOHTEHHep, MMEIOLINHA CTePHJIbHBIA BXOJ JOCTYIA, HAMPUMEpP MEIIOK JUIsi BHYTPUBEHHOTO
pacTBOpa WK COCYJl, UMEIOIIHIA MPOOKY, MPOTHIKAEMYIO UTJION JJIsI MONKOMKHBIX HHBEKIIHIA.

[Monxonsimue SMyJIbCHA MOTYT ObITh IPUTOTOBIIEHBI C UCTIOIB30BAHUEM KOMMEPUYECKH
NOCTYIIHBIX JKHPOBBIX 3Myibcuii, Takux xak Intralipid™, Liposyn™, Infonutrol ™,
Lipofundin™ u Lipiphysan™. AxtuBHblif HHrpenueHT MO0 PACTBOPSIOT B IPEIBAPUTEIHHO
CMELIAHHON KOMIIO3WLMU 3MYJIbCUU HIIH, aJIbTEPHATUBHO, OH MOXET OBITh PAcTBOPEH B
Macie (Hampumep, B COEBOM Macie, MOJICOJHEYHOM Maciie, XJIOMKOBOM Macie, KYHXYTHOM
Macie, KyKypy3HOM Macjie WJIM MHHAAIBbHOM Macie), U HMyJbcHs oOOpasyercs mpu
cmemmBaHud ¢ ¢ochomununoMm (Hanpumep, SUUHBIMU (ochonmununaMy, COeBBIMHU
dochanunuaamMy UK COEBBIM JIELUTUHOM) B BOAOH. IToHATHO, 4TO MOTryT ObITH HOOABIEHBI
ApyTye MHIPEAMEHTHI, HapUMep TIHLEPHH WUJIM TUIIOKO3Y, U PeryJUpOBaHMs TOHUYHOCTU
smysbenn. [lonxopasimue SMyJIbCUU B THITMYHBIX CIy4astx OyAyT comepkaTh BILIOTH 10 20%
Mmacia, Hanpumep oT 5 1o 20%. XKuposast 5MyJnbCusi MOXKET COAEpPKaTh KUPOBBIE KAIUIU OT
0,1 mo 1,0 mxm, ocobenno ot 0,1 1o 0,5 MxMm, 1 MokeT umeTh pH B quamasone 5,5-8,0.

Komnosuuuu B (opMe 3MyJIbCHHM MOTYT MPENCTABISATH COOOW SMYJIBCHH, KOTOPBIE
IIPUTOTOBIICHBI TyTEM CMELIMBAHHS COSAMHEHHs 1o m3obperennio ¢ Intralipid™ wmm ero
KOMITOHEHTaMH (COE€BOE MacJio, SIM4HbIe (OCHOTUMUAB, TITULEPHUH 1 BOAA).

Komno3uuum [i1st HHraisiquy Wik UHCYQQIISIIUY BKIIIOYAIOT PACTBOPHI U CYCIIEH3UH B
(apManeBTUIECKH PUEMIIEMbBIX, BOTHBIX HJIM OPTAaHUUECKUX PACTBOPHUTENSAX WIH UX CMECSX
U mnopomkd. JKupkue WM TBepAble KOMIIO3HIIMHM MOTYT COHEpKaTh IOAXOISIINE
(dapManieBTHYECKH TpUEMJIEMblE SKCHMITMEHTHI, KaK H3JI0KEHO BbIE. B  HEKOTOPBIX
BOIUJIOLICHUSIX KOMIIO3ULUH BBOAAT MEPOPAbHBIM WJIM HA3aJbHBIM PECHHPATOPHBIM MyTEM
IUIS. MECTHOTO WJIM CUCTEMHOTO BO37eicTBHSA. KOMIIO3UIINK B MPEANIOYTUTENIBHO CTEPUITBHBIX
(dapManeBTUYECKH TPUEMIIEMBIX PACTBOPUTENSAX MOXKHO paCHbUIATh, TNPUMEHSS Ta3bl

PacnbiieHHbIE pPaCcTBOPbI MOKHO BAbIXaTh HETIOCPEACTBEHHO U3 PACIIBUIAIOIICTO yCTpOﬁCTBa,
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WIA PaCIbUIAIONEe YCTPOHCTBO MOKET OBbITh NMPUCOEAMHEHO B JIMIIEBOW MacKe, TeHTY WJIH
IBIXaTeNIbHOM MallliHE C MEePEeMEeXAroIINMCs TOJOKUTENbHBIM AaBjieHueM. Kommnosunuu B
(dopme pacTBOpa, CYyCHEH3UH MM MOPOIIKA MOKHO BBOAMTDH MPEANOYTUTENBHO MEPOPATHHO
WIA Ha3aJlbHO M3 YCTPOMCTB, KOTOPBIE IOCTABJISIOT KOMIIO3HUIMIO COOTBETCTBYIOLIUM
o0Opazom.
Haboper

B eme ogHOM acrniekte H300peTeH s PEAIOKeHbI HAOOPBI, COepIKaIlue COSAMHEHUE
dopmynbl I, 1T wiu 11 wnu papmManeBTHUECKYI0 KOMITO3HMIUIO, COAEPIKAIIYI0 COETUHEHHE
dopmynbr I, II wmm I mo wsobperenuro. Habop moskeT BkiOUaTh B ceOs, MOMUMO

coemuHenust Gopmyner I, II wm II nmo w3o0pereHu0 WM comep:Kamield ero

>
(apmMarieBTHIECKON KOMITO3ULIMH, AUATHOCTHYECKHE WJIM TepaneBTHUYeCKHe areHThl. Habop
MOXET BKIIIOYaThb B Ce0sl Takke HMHCTPYKLUUU 1O MPUMEHEHHI0 IUArHOCTUYECKUM HIIH
TEPANeBTHUECKUM CrnocoboM. B HEKOTOpBIX BOIJIOMIEHUSX HAOOp BKIHOYAET B cebs
coenunenue Gopmydsl L 1T nmm I wnu coneprkamyro ero (papManeBTHIECKYI0 KOMITO3ULUIO
U TUAarHOCTUYECKUH areHT. B npyrux BoriomeHusix Habop BKIIOYaeT B ceOsl COeTUHEHNE
dopmyst L, I wmu 11 mnmn conepaxantyro ero papmMarneBTHIECKyr KOMITO3ULHIO.

B eme omHOM npyrom BOIUIOLIEHMH H300peTEHHE OXBATHIBAET HAOOPBI, KOTOpPBIE
NPUTOAHBI JIJIsI IPUMEHEHHsI B OCYLIECTBJIEHMH CIIOCOOOB JIEUEHHs], OMHMCAHHBIX B JAHHOM
nokyMeHTe. B omHOM BomiomeHnn HaOOp COXEP)KUT MNEPBYIO JIEKAPCTBEHHYIO (opmy,
COZIEePIKAIIYI0 OAHO MM Ooyiee COSAMHEHHH MO M300PETEHHI0 B KOJIMYECTBAX, HOCTATOUHBIX
IUIS OCYIIECTBJIEHUs] CrIOCOOOB MO M300peTeHut0. B 1pyromM BOIUIOIEHHH HAOOp CONEPIKHT
NEPBYI0 JIGKAPCTBEHHYIO (OpPMy, COAEpIKALYD OAHO WM OoJiee COEAMHEHHWH IO
N300PETEHHIO B KOJMYECTBAX, JOCTATOUHBIX JJIsl OCYILIECTBIICHUS CIIOCOOOB MO M300PETEHHIO,
Y KOHTEHHep Ui JO3UPOBKU.

I[MOJIYYEHHE

Coenunenust popmyier 1, I wnum III MmoryT ObITE MOMY4YeHB! OOIIMMU U KOHKPETHBIMU
crioco0aMH, OIMUCAHHBIMU HIDKE, HCIOJNB3ysl OOBIMHBIE OOIIMEe 3HAHUS CIELUANCTa B
00J1acTU CHHTETHYECKOW OpraHWYecKod Xumuu. Takue OObIUHBIE OOIIHME 3HAHUS MOKHO
HAliTH B CTaHJAPTHOW CHOpaBOYHON JuTepatype, Takoi kak Comprehensive Organic
Chemistry, Ed. Barton and Ollis, Elsevier; Comprehensive Organic Transformations: A Guide
to Functional Group Preparations, Larock, John Wiley and Sons; n Compendium of Organic

Synthetic Methods, Vol. I-XII (published by Wiley-Interscience). McxonHble BemecTsa,
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UCTIONIb3YEeMbIE 3/1€Ch, HWMEIOTCSI B MpPOAAXe WJIM MOTYT OBITh IOJNy4YeHbl PYTHHHBIMU
crioco0aMu, U3BECTHBIMH B IaHHOM 00J1acTH.

Cnenyer ormeruth, 4TO mpu nojdyueHun coeauHeHuid Gopmynbr I, II wom 11
HEKOTOpbIE CIOCOOBI IOJy4YEHUs], ONHCAHHBIE B ITAHHOM JOKYMEHTE, TPEeOYIOT 3allHThI
nanbHeN (PYHKIMOHANBHOW Tpymmbl (HAarpuMmep, MEPBUYHOTO aMHMHA, BTOPHUYHOIO aMUHA,
kapOoKkcuiia B TpenuiecTBeHHHKax coenmHeHuit (opmyabl ). HeobxomumocTe B Takoi
3amure OyneT 3aBHCETh OT MNPHUPOABI JAajbHEeH (PYHKUHMOHAIBHOH TPYINIBI U yCIOBHH
cnoco0oB noyueHusi. HeoOxonumMocTh B Takoi 3amute 0e3 Tpyaa ONpefeuT CIeHHaIuCT B
naHHOW oOmactu. Mcnonp3oBaHue CrMocOOOB TAaKOH 3aIMUTBI/CHATHA 3aIIUTHI  TaKXkKe
HAXOIUTCS B Ipefenax KOMIIETEHIIMH CIIeHUAINCTOB B AaHHOW oOmactu. Obmee onucanne
3aIUTHBIX TPYNI U UX Hcronb3oBaHus naHo B T.W. Greene, Protective Groups in Organic
Synthesis, John Wiley & Sons, New York, 1991.

Hanpumep, HekoTOpble COEOUHEHUS COIEpKaT (PYHKIMOHANBHYIO TEPBUYHYIO
AMHUHOTPYIIY WIN QYHKIIHOHAIBHYIO TPy KapOOHOBOW KHCIIOTBL, KOTOPbIE MOTYT MEINATh
OCYLIECTBIICHUIO PEAKIMH IO JPYyrMM LEeHTPAM MOJIEKYJIBI, €CIIH OHH OCTaHyTCs
HesamuineHHbIMA. COOTBETCTBEHHO, Takue (DYHKIMOHAJIbHBIE TPYIIBl MOTYT OBITH
3aIMUIIeHBl COOTBETCTBYIOINEH 3alIUTHONH TPYIION, KOTOpas MOXeT OBITh yaalieHa Ha
nocienyrouen cranuu. Ilonxonsmue 3auTHbIE IPYIbI AJI 3alIUThI aMUHA U KapOOHOBOM
KUCJIOTBI BKJIIOYAIOT T€ 3AIUTHBIE TPYMIbL, KOTOPble OOBIYHO HCIIOJNB3YIOTCSI B CHUHTE3E
nentuaoB (Takue kak N-mpem-OytokcukapOonun (Boc), 6ensunokcukapbonun (Cbz) u 9-
¢dnyopermnmermineHokcukapbonmn (Fmoc) nmast aMHHOB W HH3IIME AJKWJIOBBIE HIIH
OeH3unoBbIi 3upbl 1 KapOOHOBBIX KHCJOT), KOTOpbIe, KaK TMPABWIO, HE SIBJISIOTCS
XUMHYECKH PEAKIIMOHHOCTIOCOOHBIMH B OINHMCAHHBIX PEAKIIMOHHBIX YCJIOBUSAX H OOBIYHO
MOTYT OBITh yJaJeHbl 0€3 XMMHYECKOrO HM3MEHEHHs! APyrod (yHKIHMOHAJIBHON TIPYIMIbI B
coennHeHusX Gpopmysl L

CxeMbl, OIMUCAHHbIC HIDKE, MPEAHA3HAYEHbI JJII TOTO, YTO TNPENOCTAaBUTH odiiee
OMHCAaHWE METOJOJOIHH, HCIONb3YeMOH B TMONYYEHHH COSIUHEHHH [0 HACTOALIEMY
n300pereHni0. HekoTopbele COEAMHEHUS MO HACTOALIEMY H300PETEHHIO MOTYT COAEPIKATh
€IMHCTBEHHBIH XUPAJIbHBIN [IEHTP ¥ MHOKECTBO XHUPAJBbHBIX LIEHTPOB CO CTEPEOXUMUUECKUM
obosnauennem (R) wmm (S). Cnenmanucry B naHHOW oOnacté OyAeT MOHSATHO, 4YTO BCE
CHHTETHUYECKHE TPEBPALIEHNUsS MOTYT OBbITh MPOBEAECHbI aHAJOTMYHBIM 00Pa30M HE3aBUCHMO

OT TOrO, ABJIAIKOTCA JIM BEIICCTBA 3HaHTI/IOO6OFaH_IeHHbIMI/I WU pal€MUYICCKHUMU. bouee TOrO,
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paszeneHue 10 JKeNaeMOro ONTHYECKH aKTMBHOTO BEIIECTB MOXKET MPOHCXOIAUTH B JIFOOOH
JKEJAeMOM TOYKE MOCJIEeN0BAaTENbHO C HMCIOJIb30BAHMEM H3BECTHBIX METOAOB, TAKUX Kak
METO/1bl, OTIMCAHHbBIE B JAHHOM JIOKYMEHTE U B XUMUYECKOU JIUTEPATYPE.

Ha Cxemax, koTopble puBeIeHbI HUXKE, IIepeMeHHbIe Y, Zl, Zz, Z3, Rl, Rz, R’ s R4, m,
P ¥ ( Takue, Kak OMHCAHO B JAHHOM JOKyMeHTe 1isi coenuuenuii ¢popmynsl I, 1T wiu 111, ecu
He ykazaHo mHoe. Ha Cxemax, mpUBEAEHHBIX HIIKE, KaXKIbIA Xl, Xz, X* u X' HesaBucumo
MOXKET TIPENCTABJIATh COOOM YXOASIINYIO TPYIIy, TAKyK Kak JOOOH alKWiI- WM apuil-
cyab(poHAT (HampuMep, ME3UJIaT, TO3WIAT Wi TPU(JIAT), WIK TaJIOTeH, WK OOV IPYTyIo
IPYIy, KOTOpas MOXET OBITh 3aMelleHa aMHHOM MJIM HCIIOJIb30BAaHA B ONOCPEIOBAHHON
METAIZIOM PEAKIHH COYeTaHHs. X' MOKET MPEeACTaBIsTh COOOH TakKe 3allHIEHHYIO
KapOOHOBYIO KHCIOTY (T.e. crnoxkHbId 3¢up). Korma 3amuraas rpynna uaeHTHPUIMPOBAHA
xak Pg', Torma oHa MOKET MpeacTaBNIATh OGO 3AMUTHYIO TPYIIY ATKAIAMHIHA, TAKYH KaK
OeH3uy, OEH3THOPWI WU T.IL, KapOaMaTHYIO 3alIUTHYIO rpymmy, Takyro kak Boc, Cbz wm
T.IL.; WIA aMUJHYIO 3aIUTHYK TPYIIy, Takyloo Kak Tpudtopaueramun. Korma 3amurHas
rpynma uaeHTH(UIEPOBAHA Kak Pg’, TOrma OHA MOXKET MPENCTABISTh COOOM 3AIUTHYIO
IPYIIy KUCIOTBI, TAKYIO KaK METHI, 3THI, Oensu, mpem-6ytun win .. R* npencrasmser
coboit Ciankun, Co.,ankuneH-Cs ¢lINKI0aTKUII, Co.zaJIKI/IJIeH-R5 1503051 Cl_zanKHneH-R6, WIS
YKa3aHHBIN QJKWI, aJKWIEH WM LUKJIOANKHWI HE3aBUCHMO MOXKET OBITh 3aMelleH, KOorza
HO3BOJISIET BaJIeHTHOCTh, 0-3 atomamu F u 0-1 3amectureneM, HE3aBHCUMO BBIOPAHHBIM M3
Co.lanxnneH—ORO 51 -N(RN)2.

3aMeleHHbI TUPUANH 6 MOKET ObITh MOJy4eH, Kak moka3aHo Ha Cxeme 1. 2,6-
JuranorennupunuH (1, CHHTE3MPOBAHHBIA MM MPHUOOPETEHHBIH KOMMEPUECKUM IyTEM)
MOXET OBITb IOJBEPTHYT B3aMMOJACWUCTBHIO C 3aMELICHHOW OOpOHOBOW KHCJIOTOH WIH
OOpaTHBIM CJIOXKHBIM 3(UpPOM (2) B MPUCYTCTBUH MAJIAAMEBOTO KaTAJIN3aTOPa U JIMTAHTHOTO
komiuiekca B peakunu Cysyku (Maluenda and Navarro, Molecules, 2015, 20, 7528-7557) ¢
NoJlydeHHueM coenuHeHuit oOmeit ¢opmynsr 3. UToObl noOUTBCS Jy4IIUX pPe3yJbTaTOB
peakimn Cysykn, X° mpexacrasisier coboif ranoren, mpexmoururensro Cl, Br wmmm L
Boccranosnenne onepuHa ¢ MOJyYEHUEM COEAMHEHHH OOImell CTPYKTypbl 4 MOXKET ObITh
ocymiecTBliecHO B armocdepe Bomopoma (15-100 ¢ynr/kB.Oolim H;) B cruproBOM
pactBopurene, TakoM kak MeOH wmu EtOH, wunu, anpTepHaTUBHO, B aMpPOTOHHOM
opraHudeckom pacrtsopurene, TakoM kak EtOAc wnu THF, B mpucyTcTBUU NOAXOAALIETO

KaTajqn3aTopa, Takoro kak namwianuii Ha yriaepoxe, Pd(OH), na yrmepone (karanusarop
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ITupnmana (Pearlman)) wmm PtO, (xarammsarop Apamca (Adams)). AnbTepHATHUBHO,
BOCCTAHOBJIEHHE MOJKET ObITh OCYIIECTBJIEHO AJbTEPHATHBHBIMH CIIOCOOAMH, HW3BECTHBIMH
CHeLMAINCTaM B JIaHHOH O0JIaCTH, C UCMOJNB30BAHUEM TAKHX PEAreHTOB, KaK TPUITHUIICHIIAH
WIN Jpyrue CHJIAHBl, B YCJIOBUSAX KHUCJIOTHOTO WM METAJJIMYECKOrO KaTajius3a, WIn
METaJUINYeCKUe BOCCTAHOBUTENH, TaKHWE KaK MarHuid Wi MonoOHble. AJIBTEPHATHUBHO,
onepuH MOKET ObITh (PYHKIIHOHAJTU3UPOBAH CIOCOOAMH, W3BECTHBIMH CIEIHAUCTY B
naHHOiT obmacty, s BBenerns rpymn R’ . Hampumep, omeuH MoxeT GbiTh rHIpoGOpHpOBaH
C TOJIyYEeHHEeM CIHPTA, KOTOPBIH MOXKET OBbITh AJKIIMPOBAH WJIHM Jajiee IMPEeBpalleH B
HUTPWIbHYIO Trpymmny, F winm ankuneHyro rpynmy. IlpeBparmeHue coenuHeHwMd oOImen
CTPYKTYPBI S MOXeT OBbITh OCYIIECTBIEHO TakKuM criocodoM, kak C-O coueranne byxsanbpna-
Xapteura (Buchwald-Hartwig) (Lundgren and Stradiotto, Aldrich Chimica Acta, 2012, 45,
59-65) mexny coenuHeHMsAMH OOIEed CTPYKTypHOH (opMmynbl 4 W COOTBETCTBYIOLINM
0o0pa3oM 3aMelneHHbIM OCH3MJIOBBIM CHHPTOM B MPHUCYTCTBUH MAJUIAJUEBOTO WJIM METHOTO
KATATN3aTOPa M JIMTAHTHOTO KOMILIeKca. IIpeamnourutensHpiM rajoresoM X' ssmsercst Cl.
Ot peakuuu OOBMHO mpoBoasaT npu Temmneparype or O mo 110°C B anmpoTOHHBIX
OpPraHMYECKUX PACTBOPHUTENSAX, TAKUX Kak, Oe3 orpanmyenws, 1,4-muokcan m PhCHj, ¢
nobasiennem ocHoBaHus, Takoro kak Cs;COs;, LiIHMDS wunn NaOtBu. AnpTepHaTHBHO,
peakuuss COeAMHEHUs 4 C COOTBETCTBEHHO 3aMEIIEHHBIM O€H3WJIOBBIM CIIUPTOM B
anpoTOHHOM pactBoputene, TakoM kak DMF unu THF, B mpucyTcTBUM CHIBHOTO OCHOBAHMS,
takoro kak NaH, KOtBu wimn LiHMDS, moxeTr naBaTe coeauHEHHs OOLIeH CTPYKTypbI S.
IIpennoururenbHble X' zamecTureny mus 5ToM peakuuu Bo4aroT F u Cl wnu cynbgoHsl
(nanpumep, SO,Me). Vianenue Pg' MoxeT GbITh OCYILECTBIEHO MHOTMMH OMNHCAHHBIMH B

JUTEPATYyPEe METOJIAMH C TIOJTyYEeHHUEM aMUHOB 6.

Cxema 1
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AnpTepHaTHBHO, Kak Tmoka3aHo Ha C(xeme 2, COOTBETCTBYIOIINM 0O0pa3oMm
3aMelIeHHbIe CIIOKHBIE 3(pUphl munepuauHa o0mmel CTPYKTYpbl 7 MOTYT OBITh MOJBEPTHYTHI
B3aUMOAEWUCTBUIO C COeAMHEHHeM 1 B MPUCYTCTBUM CHUJIBHOTO OCHOBAHMS, TaKOrO Kak
LiHMDS wnmu LDA, nnu npyroro moaxopsiiero OCHOBAHUSI B alPOTOHHOM OPraHHYECKOM
pactBopurene, Takom kak THF, ¢ monyueHuem coemuHeHHil oOiel cTpykTypbl 8. UToOBI
NOGHTBCS NUIINX PE3yJIbTATOB B IIONYYCHHH COCAMHEHMH, TAKMX KAaK COSNMHEHHS 8, X
npeanouTuTeNbHo npencrapisier coboit F umu Cl. Y nanenue sz MOCPEACTBOM THUAPOJIN3A
CIOKHOTO 3(upa ¢ TNOJy4eHHEM KapOOHOBBIX KHUCIOT 9 MOXKET OBITh OCYLIECTBICHO
TPATUIMOHHBIM CHOCOOOM, TAaKMM KakK HCIOJb30BAHHEM BOJHOTO pPAcTBOpPAa THIAPOKCHIA
JIUTHS, HATPUs WM KaJlus B HECMELIMBAIOLIEMCs] C BOJOW pacTBopuTene, TakoM kak MeOH,
EtOH, THF wm t.n. HarpeBanue kap6oHOBBIX KuCiOT 9 (60-120°C) B COOTBETCTBYIOIIEM
pacteopurene, TakoM kak DCE nmm PhCH;, Oyzer npuBoguth K AeKapOOKCHIMPOBAHUIO C
NOJIy4€HHEM COeNMHEHNH o01el popmyIibl 4 ISt NCTIOB30BaHMS, KaK MOka3aHo Ha Cxeme 1,

AJIs TIOJTYYEHUS aMHUHOB 6.

Cxema 2
P 1
OPg
_(R3)q
TR — xi N
9
7

Ha Cxeme 3 mpencraBieHO ajbTEpPHATHBHOE MOJyuYeHHUE coequHeHui S. Peakius
coenuHeHUs1 1 ¢ COOTBETCTBYIOIIUM OOpa3oM 3aMeEIleHHbIM OEH3WJIOBBIM CIIUPTOM B
arnpoTOHHOM pacTtBoputene, TakoM kak DMF unu THF, B npucyTCcTBUM CUJIBHOTO OCHOBAHUS,
takoro kak NaH, KOtBu wim LiHMDS, moxer naBath coeauHeHusi oOmeln cTpykrypsl 10.
IIpennoururensHble X' samecturenn aust 510N peakuuu BrirovaroT F u Cl, a X* 3amecturenn
moryT Bkimodath Cl, Br wmm I AnprepHatuBno, ycioBusi C-O coueranust byxsanbna-
XapTBura, NogoOHbBIE YCIOBHSIM MOJNYYEHHUs] COEUHEHUST S, MOTYT OBbITh MCIOJIB30BAHBI IS
nosy4eHus coequHeHns 10 ¢ npenanoYTuTeNbHbIMU X' samecrurensamu Cl, Br umn L. Venosus
peakunu Cy3yku, TOZOOHbIE YCIOBHIO MOJNYYEHHs] COEIUHEHNH O0IIel CTPYKTYphbl 3, MOTYT
OBITh MCTIOJIB30BAHBI IS TTOJYUEHHs] COeqUHEHNH o0meit cTpykTyps! 11 u3 coenunenuii 10.
IpennourutensHbie X 3aMECTHTENN [T HCTIOIb30BAHMS B PEAKLIMH COYETAHHS BKIIOUAIOT

Cl, Br mnu 1. Onedun moxxeT ObITh BOCCTaHOBIJIEH crioco0amu, paHee OnMMcaHHBIMU Ha Cxeme
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1, ¢ momydeHueM coenMHEHHH OOIIel CTPYKTYphl S, KOTOpbIE 3aT€M HCIHOJB3YIOT IS

MOJIyY€HHs] aMUHOB 6.

Cxema 3
(R") (R")
y y .Pg’
| N
J— O_N_X2 — O N AW — 5
10 | = 1 | (R

Kak mokazano Ha Cxeme 4, mpepaiieHue coenuHenuid 10 B coenwHeHus oOIIei
CTPYKTYpbI 12 MOXKeT OBITh OCYIIECTBIICHO TakuM criocobom, kak C-N codyeranue byxpanbaa-
XapTBUra MEeXIy COCOUHEHUSMH o0Iel cTpykTypHOH (opmyisl 10 M COOTBETCTBYIOIIMM
00pa3oM 3aMelIeHHbIM W 3aIUIICHHBIM MUMEPA3HHOM B MPUCYTCTBHU MAJIAIUEBOTO WJIH
MEJTHOTO KATAJIM3aTOpa H JIHTAHIHOTO KOMILIEKCA. IIpenodTHTebHbe X 3aMeCTHTEIH 1is
UCTIOJIb30BaHusl B peakunu coderanus BkIO4YaroT Cl, Br mmm I DTm peakium 0ObIMHO
ocyulecTBIsAt0T mpu  Temmneparype or O mo 110°C B  anmpOTOHHOM OpPraHUYECKOM
pacTBopuTenie, TakOM Kak, Oe3 orpanudenus, 1,4-muokcan u PhCHj;, ¢ nobasnenuem
ocHoBanmsi, Takoro kak Cs;COs;, LIHMDS wumu NaOtBu. VYnpanenue Pg1 MOYKET OBITh

OCYIIECTBJICHO C UCITOJIb30BAHUEM MHOIUX OIMMHNCAHHBIX B JIUTEPATYPE METOAOB C MMOJYyUCHUEM

amMuHOB 13.
Cxema 4
| %(R1)m | | %(R1)m
Z KN’PQ Z " NH
10 — O._Ng N\/\J — O Ny N\/\J
12 U (R%), 13 U (R%),

Coenunenust cTpykTypHOoil ¢Gopmynsl 14 (Cxema 5) MoryT ObITh NpeBpaleHb B
coequHeHus o0mIel CcTpykTypel 15 cnocobamu, onrcanHbiME Bbiie Ha Cxeme 1 wu Cxeme
2. lIpennoyTturenbHbIE X* 3aMecTHTeNHM IS HCIIONB3OBAHHS B peakuuu COYETaHUs
BkarodaroT Cl, Br wmm 1 IlpeBpammeHne mnpoMexyTOUYHBIX coequHeHWd 15 B mx
cooTBeTcTByIOIME N-OKcHAbl 16 MOXeT OBITh OCYIIECTBICHO C HCIHOJb30BAHUEM
OKHCIIUTENIeH, TaKkuxX KakK 3-XJOPIEepPOKCHOEH30HHast KHUCIIOTa, Oxone®  wm Apyrou
NOAXOAIINHA OKHCIUTENb. [leperpynnupoBka coequHEHNH CTpyKTypHOH Gopmyiibl 17 MokeT

OBITb OCYLIECTBJIEHa MyTeM OOpaOOTKM aHTUAPUIOM OPraHMYECKOH KHCJIOTBI, TaKUM Kak
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Ac,O mmu TFAA, B anpOTOHHOM pacTBOPHUTEIE C COOTBETCTBYHOIIMM OPraHUYECKUM
aMUHHBIM OCHOBaHueM, TakuM kak EtsN, DIPEA, unu npyrum noaxopsiiuM OCHOBAHHEM.
ITonyuenne OeH3uJOBBIX 35GupoB oOmel CTpykTypsl 18 MoxeT OBbITh OCYLIECTBIEHO
CTAH/APTHBIMH CIIOCOOAMM AJKHJIMPOBAHHSI COOTBETCTBYIOLIMM 00pa3oM 3aMeLIeHHBIMH
OeH3MIOpOMHUIaMH WJIM COTJIACHO CTaHJAPTHBIM MPOTOKOJAM aNKWIMPOBaHUS MunyHOOy
(Swamy et al, Chem. Rev. 2009, 109, 2551-2651) coOTBeTCTByIOIIUM OOpa3oM
3aMCLICHHBIME OCH3MIOBBIME CIHPTAMH. YianeHne Pg' MoxeT ObITh OCYIIECTBICHO

MHOT'MMH OINMMCAHHBIMHU B JINTEPATYPEC METOAAMHU C MOJTYYECHUEM aMUHOB 19.

Cxema 5
1
N X2 N’Pg
| ) —_— N\ \J 3 E ——
R2 Z | (R )q
14 R? 15
(R, R

1 % >4
N | = Pg’ | >
HO._N_ A\ N9 NH
| Rd» —  OCN J T OLN \J
= 9 S 3 S 3
R? | (R%)q | (R%)q
17 RN 18 RZN7 19

Coenunenne 20 (Cxema 6) MoxerT OBITh IOABEPrHYTO B3aUMOAEHCTBHIO C
COOTBETCTBYIOIIMM O0Opa3oM 3aMEIEHHBIM M 3aLMIIEHHbIM MHUIIEPA3UHOM B MPUCYTCTBUU
noaxonsmero ocHoBaHusi, Takoro kak Cs;CO; K,CO;, NaH wm LiHMDS, wu
opranuyeckoro ocHoBanusi, Takoro kak EtzN, DIPEA unn DBU, B nonsspHOM anpOTOHHOM
pacTtBopuTene, TakoM Kak, 0e3 orpanudenus, DMF, DMAc, DMSO unu NMP, ¢ nonyueHuem
coequHeHuit oOmeit cTpykTypbl 21. IlpenmodrurenbHbe X' u X* samecrurenn s
UCTIONIb30BaHMsI B peakuuu couetanuss Bkmodaror F u Cl; F sBisiercs nHaumbonee
NPEANOYTUTENbHBIM.  ber3mnoBble  3¢upsl 22 MOryT OBITH TOJYYEHBl AHAJOTUYHO
coequHeHusiM 10 nmo Cxeme 3. AJbTepHaTHBHO, INPU OCYLIECTBJIEHHUU BbIIIEYKA3aHHbBIX
cTaguii B 0OpaTHOM MOPSiIKE COENUHEHHs OOLel CTPYKTYPhl 25 MOTYT OBITh MOJYYEeHBI U3
TOrO K€ HCXOXHOro Bemectsa 20. Ynanenne Pg' Moxer GbITh OCYIIECTBIGHO MHOTHME

ONHMCAHHBIM B JIMTEPATYPE METOIAMU C MTOJYUYEHUEM aMUHOB 23 U 26.
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Cxema 6
R1
e \A( Im
X!_Ng_X2 I Pg’
L e
= q _ A
R2 Z R2 U (R3)q
22
(R
| A
Z NH
— O NN
(et
2 R2
23
(RYm \/(R1)m (RNm

% %
| | 1
O_N_ X' O_N_N_J —  O_N_N_Y
20 —— ~ - ~ R3 N N3
» DG 1T &
R? R2 RZ N
24 25 26

AMHHOCOEAMHEHUs, TOJy4YeHHbIe croco0ami, IpeacTaBieHHbIMH Ha Cxemax 1-6,
cobuparenpHO 00O3HaUEHHbIE KaK aMHHbI 27, MOTYT ObITh aJIKMUIMPOBAHbI 3ALIHIIEHHBIM 2-
OpoManeTaToM B MPUCYTCTBUU MOIXOASIIEr0 OcHOBaHus, Takoro kak K,COs;, EtsN, NaH unun
LiHMDS, B mojsipHOM anmpOTOHHOM pacTBOpHTENE, TAaKOM Kak, Oe3 orpanudenusi, DMF,
DMAc, DMSO unun NMP, ¢ nony4enuem coequHeHuii odmei crpyktypbl 28. CtaHnapTHbIH
TUAPOIIU3 CIOKHBIX 3(PUPOB MOKET OBITh OCYINECTBJIEH C MOIydYeHHueM KucioT 29. Ecnu sz
npeacTaBsieT coOol mpem-0yTHIl, TO AJIsl MOJyYEHUS KUCIOT 29 MOTYT OBITh UCIIOJIb30BAHBI
CTaHIAPTHBIE METOBI CHATHUS 3aIHUTHI C KUCJIOT, Takue Kak B yciosusix TFA/DCM, HCI/1,4-

nuokcan, HCI/EtOAc unu npyrue moaxoasiue yCiaoBus.
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Cxema 7

1 (R")
%(R Jm | R m
| _— (\NH = (\N/YOPgZ

O N Y O N Y 5 ©

R2 F R2 R2 R2

27 28
\/(R1)m
J

R2 R?
29

Coenunenus obuieit crpykrypHoi popmyiel 30 (Cxema 8) MOTYT OBITH TOJBEPTHYTHI
B3aumozeiicTeuio ¢ amuHamu R'NH, B MPUCYTCTBUU OCHOBAHWH, TAKUX KaK HATPUs, KaJIHs,
Wi uesus kapOoHaT, OukapOOHAT, TMAPOKCUA WJIU aleTaT, WA OPraHUYecKOe aMHUHHOE
ocHoBaHnue, Takoe kak EtsN, DIPEA, DBU u T.n., B OJApHOM alipOTOHHOM pPaCTBOPHUTEJE,
takoM Kak, 0e3 orpanunuenus, THF, DMF, DMAc, DMSO umun NMP, unun B mpOTOHHOM
pactBopurene, TakoM kak Boga, MeOH, EtOH wmm 1PrOH wnu ux cmech, ¢ monyueHuem
coenuHeHui obweit crpyktypsl 31. Cienyer OTMETUTb, YTO €CITH puMep o0ecTiedrBaeT R'c
pa3feNeHHbIM SHAHTHOMEPHBIM LIEHTPOM, TO APYroi SHAHTHOMEP WM palleMHyecKas CMeCh
SHAHTUOMEPOB MOJKET OBITh TOJydeH(a) 3a CHeT BhIOOpPA COOTBETCTBYIOIIETO HCXOIHOTO
BelecTna. lIpeanoyrurenpubie X® 3aMeCTHTeNH BKIIOYAIOT F, Cl, u Br, npenno4ruresbHbIe
X* rpymsr Bkmouaor Cl, Br, -CO,-Pg’. BOCCTAHOBIGHHE HHTPOIPYIIIBI MOXET OBITH
OCYILECTBJIEHO MyTeM ruipupoBanus npu 1-6 atm H, ¢ ucrnonp3oBaHHEM MeETaJINYECKOrO
KaTajau3aTopa, TaKkOro Kak Majuyiafuil Ha yriepoAe WiIM HUKelIb PeHes, B IpPOTOHHOM
pactBopurene, TakoM kak MeOH wunu EtOH, unu B anpoTOHHOM pacTBOpUTENE, TAKOM Kak
DMF, THF wm EtOAc. AnpTepHaTHMBHO, HUTPOTPYIIA MOXKET OBbITh BOCCTAHOBJIEHA
xene3oM, uuHkoMm, SnCly uimu ApyruM NOAXOASAIINM METaJUIOM B KHCJIOTHOW Cpene, Takou
kak 1 H. HCI, AcOH wmu Bommeiii NH4Cl B THF, ¢ monydeHuem coenuHeHuii oOuieit
ctpykrypbl 32 (Cxema 8a). CoeawHenwms, Takue Kak coenuHeHuss 33, MOTyT OBbITh
AlMJIMPOBAHbI AIWJITAJIOr€HUIAMH CTaHAAPTHBIM METOIOM MM KapOOKCHUJIATAMH COTJIACHO

IIPOTOKOJIAM aMMIHOIO COYETaHUs ¢ MOoJlydeHueMm coenuHeHull 34. BoccranosneHue 10
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COeI[I/IHeHI/Iﬁ 35 moxer OBIThH OCYIICCTBJICHO B CTAHAAPTHBIX YCJIOBUAX C HMCIIOJIB30BAHUEM

BoccTraHoButenel, Takux kak LAH, wnn BH3;-THF, unmu BH3-DMS (Cxema 8b).

Cxema 8
a) 3 3 4 4 R4
Lz2 T
O,N™ 7 2Z
02N H2N
30 32
b) R4a (o) R4a
4 4 4
HoN N X HN N X HN N X
] — ] — B
HoN™ "N” 'R? H,N™ 'N° "R? HoN™ 'N° 'R?
33 34 35

JuamunHble coennHeHus 32 u 35, mojy4eHHbIE COCOOAMHU, MPENCTaBICHHBIMU Ha
Cxemax 8a m 8b, cobuparenbHo oOo3HaueHHble Kak nuamuH 37 (Cxema 9), Moryt ObITh
AlMJIMPOBAHbl KHUCJIOTAMHU OOIIeH CTPYKTYpbl 29 B CTAHAAPTHBIX YCJIOBHSIX aMHIHOTO
COYETaHUsI C MOJy4YeHHeM aMHHOB 38, KOoTopble OyyT CyliecTBOBaTh B Buae cMecH oT 100%
38a no 100% 38b. Ora cmecr aMuHOB 38 MOXeT ObITh IOIBEPrHyTa LMKIH3ALUH C
HOJTyYeHHEM COeIMHEeHUI o01eit cTpykTypsl 39 pa3nuuHbiMu criocobamu. AMuHBI 38 MOTryT
ObITb TOABEPTHYTHI HATrPEBAHHMIO C NETHUIPATHPYIOLIMM AareHTOM, TaKUM Kak TsP® wm
AJIKWJIOBBII CHHPT, TAakOH Kak #H-OyTaHOJ, B YCIOBMSIX HArpeBaHUsl IO BO3AEHCTBHEM
MHUKpOBOJIHOBOrO m3nydenus: (10-60 muu npu 120-180°C) ¢ monyueHnem coenuHeHuit 39.
AJNBTEPHATUBHO, CMECh COSIMHEHUH 38 MOXKET ObITh MONBEPTrHYTA HATPEBAHUIO B KUCIOTHBIX
ycnoBusix, Takux kak AcOH npu 60-100°C, unm B OCHOBHBIX YCJIOBUSIX, TAKUX KaK BOJHBIN
NaOH umu KOH B 1,4-guoxcane npu 60-100°C, ¢ nony4yenuem coenunenus 39. CoeanHenus
obueit crpykrypsr 39 (X' = Cl, Br ummu I) MOryT GbITh TPEBPAIICHB B CIOXKHBIE 3(BUPHI
cTpykTypHOi (opmynbl 40 myreM KapOOHMJIMPOBAHUS B NPUCYTCTBHH TMAJUIAJHEBOTO
KaTamu3aTopa B aTMmocdepe MOHOOKcHzaa yriuepopa npu 15-100 ¢yHT/KB.0MM  1pu
temmnepatype 20-100°C ¢ ucnonb3oBaHHEM COOTBETCTBYIOLIETO CIUPTa, Takoro kak MeOH
wm EtOH, wmm npyroi ankuioseiid criupt. I'maponus cnoxkHoro s¢upa 40 mMoxer ObITh
ocyuiecTBjeH corjacHo Cxeme 7, ¢ nonydeHueM kuciuot 41. [na coequnenuit 38, rae X =
CO,-Pg’, mpespainenne B ClOxHbIH 3pup 40 NPOTEKaeT B YCIOBUSX, AHAJOTHYHBIX

ONMMCAHHBIM pPAaHEE, 3a UCKIIKOUCHUEM HCIIOJb30BaHUs OCHOBHOI'O criocoba OUKJIHN3aluu, rac
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coenuHeHue 41 MokeT ObITh BBIAENEHO MPSIMO U3 peakLMOHHON cMecH. [lns coenunenuii 40,
4 o o
rae X mpexacrasisier coboli CO,tBu, ynaneHue 3amuTHON IPyNIbI ¢ MOJYyYEeHUEM KHCIIOTHI

41 MoKeT ObITh OCYIIECTBJICHO B KUCJIOTHBIX YCIOBUSIX coriacHo Cxeme 7.

Cxema 9
R4
HN_ 73 x4

| N

22
H.N"~Z1
37

” 29

I x4 72
22 \Z3 >
(RN, oy (RN }E /Z
| P NH, | RS NH,
S (\N N\R4 Z ‘/\N N\R4
J NN J
O_N_XY_V. O O_N_Y_ ¥, O
| (R | (R%)
N2 9 38a 2 d
R R R2 R 38b
X4 = Cl, Brumu I X4 = Congz
/
R, /(R1)m

| S R4 @\’ ,R4
g Nz g N Y2 o
. N=¢ X

O N Yy Nf Yxt T OLN_X. f -
= R2 = R2

39 R2 40
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OLN Y, N N4
S R2

41
JlononHUTENBbHO, TUaMUH 37 MOXKeT OBITh MPEBpAIleH B 2-XJIOPMETHIIOCH3UMUAA30

42 (Cxema 10) Heckonpkumu criocodamu. B pesynbrate 00padoTku 2-XJI0paneTHIXIOPUIOM

B allpOTOHHOM pPacTBOpPUTENE, TAKOM Kak 1,4-1MOKCaH, ¢ MOCIEAYIOIUM HarpeBaHUEM IpU

40-100°C B Teuenue 2-18 4 MokeT OBITH MOJTyYEH KeJaeMblii OeH3uMuAa3on 42, riue Zl, 7' u

3 o 1 2 3 -
Z” npencrasnsitor coboit CH. B cnyuasix, korna Z°, Z° u Z” He Bce npeactasisitor coboit CR?,
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nocje oO0paboTKH 2-XJIOPALETHIXJIOPUIOM B alpOTOHHOM pPAaCTBOPUTENE, TakoM Kak 1,4-
IVOKCaH, B TeyeHue nepuoga BpemeHu OT 30 MMH A0 4 4, pacTBOPUTENb 3aMEHSIOT Ha
KUCTIOTHYIO cpeny, Takyio kak AcOH wumm TFA, nocne udero narpesatotr mpu 40-100°C B
TedeHue 2-18 u ¢ monydeHuem ueneBoro coenuHenus 42. Juamuna 37 MoxkeT ObITh TaKxke
00paboTaH XJIOPYKCYCHBIM aHruapuaoMm npu temmeparype or 0 mo 80°C B anmpOTOHHOM
pacTBopuTeNie, Takou Kak, O0e3 orpanudenusi, 1,4-muokcan, THF nan MeCN, ¢ mocneayroumm
HarpeBaHneM B TeueHue 2-18 u mpu 60-100°C ¢ mojyueHueM IeneBOro CoeanHeHus: 42.
Kpome Ttoro, muammu 37 moxer ObiTh oOpabortan 2-xyop-1,1,1-TpUMETOKCHITAaHOM B
aTPOTOHHOM PAacTBOpPUTENE, TAKOM Kak, Oe3 orpanuuenus, |,4-nmuokcan, THF wmu MeCN,
WM B IPOTOHHOM pactBopurene, Hanpumep MeOH unu EtOH, B nmpucyTCTBUH KHUCIOTHOTO
katanuzaropa, Hanpumep pTSA, npu 20-100°C. AnbTepHaTUBHO, AMAMHUHBI 37 MOTYT OBIThH
no/BepruyThl Harpesanuto npu 100-180°C ¢ 2-rugpoKCUyKCYyCHON KHCIIOTOW B alpOTOHHOM

pacTBopuTeNie, TaKOM Kak, ©Oe3  OrpaHHuYeHHUs, ME3UTWIeH, ¢ TIOJy4YeHUeM

>
TUIPOKCUMETUIIBHOTO TPOMEXKYTOYHOrO coeanHeHus. [lpeBpalieHne ruapOKCUMETUIIBHOU
TPYNIIBI B XJIOPMETHJIBHOE coenuHeHue 42 MOKeT ObITh OCYIIECTBJICHO CTaHIAPTHBIMH
cnocobamu, BKIroUaromumu obpadorky SOCI, B amporonHoM pacteopuresnie. CoequHeHUs
o0mmeit cTpykTypbl 42 MOTYT OBITh MOABEPTHYTHI B3aMMOJEHCTBUIO C COCOUHEHHsIMU 27 B
MPUCYTCTBUM OCHOBAHMS, TAKOTO KaK HATPHs, KaJusg WM Le3ust kapOoHat uiu OukapOOHar,
NaH wnu opranmueckoe amuHHoe ocHoBaHue, Takoe kak EtsN, DIPEA, DBU wu T.mm, B
NOJSIPHOM aNPOTOHHOM pacTBOpPUTENE, TaKOM Kak, Oe3 orpanudenusi, THF, MeCN, DMF,
DMAc, DMSO umi NMP, ¢ nonyuernem coemunennii 39 (X' = Cl, Br, I) wm coenuseHuii

4 2 .
40 (X" = CO,-Pg”), xoTOpbIE 3aT€M HCIONB3YIOT IJIsl TONy4YeHus: coenrHenuii 41 criocodamu,

npencraBieHHbIMU Ha Cxeme 9.

Cxema 10
R4
N Z3_X* 27
37 — ~ 1 5 a0 — 4
o’ Nz%  x4-c0,-Pg?
42
27
42 39
X4 =Cl, Br, |

ANbTEpPHATHUBHO, COENUHEHHMs OOImeH CTpyKTypHOH Qopmynsl 42 MoOryt ObITh
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NOJABEPTHYTHl  B3aMMOJAEHCTBUIO C COOTBETCTBYIOLIUM 00pa3oM  3aMElIeHHBIMH U
3AIUIEHHBIME TTHIIEPA3sHHAME C MojyueHueM coennsenuii 43 (Cxema 11). Ynanenue Pg'
MOXKET OBITh OCYLIECTBIEHO MHOTUMH OITUCAHHBIMH B JIUTEPATYPe METOAAMH C IOJyYEHHUEM
amuuoB 44. ITpeBparnenne B coenunenns obmeii crpykTypst 39 (X' = Cl, Br wu I) umu 40
(X' = CO,-Pg’) moxer ObITh OCYIIECTBIEHO TakuM crocobom, kak C-N coderanue
byxBanbna-XapTBura MeXIOy COEOUHEHHsMU OOIIel CTpyKTypHOH ¢opmyasl 10 u kak
npexacrasieHo panee Ha Cxeme 4. CoenmHeHus: obuieit crpykrypHoi Gopmynsl 39 umn 40
3aTeM MOTYT OBbITh HCIIOJIb30BAHbI ISl TIOJYYEHUS] COENMHEHHUH CTPYKTypbl 41 crocobamu,

npencraBieHHbIMU Ha Cxeme 9.

Cxema 11
4
; ¥
N
pg'N~ N Y—=xt __  HN_¢ N Y—Xx4 —— 39 unm 40
(R%)q Z2'=72 R%)g Z2=22
43 44
IIpumepsl

IIpomexyTounoe coeauHenue |
mpem-bytnn-6-xynop-3',6'-nurunpo-[2,4'-ounupuanx]-1'(2'H)-kapOokcunar

B peakumoHHBINM COCYH, OCHAIIEHHBIH aedierMaTopoM, 3arpy:kanu mpem-0yTui-4-
(4,4,5,5-terpameri-1,3,2-nuokcadoponan-2-ni)-3,6-guruaponupunus- 1 (2H)-kapbokcunar
(1,5 r, 4,9 mmonp), 2,6-nuxnoprupuant (1,4 r, 9,7 mmons), Pd(dppf)Cl, (0,34 1, 0,49 Mmmounb)
u kapOoHnat uesns (3,5 r, 11 mmons). JJobasmsuin 6apOoraxusiii pactBop 1,4-nuokcana (15
i) 1 Boabl (3 i), u cmech HarpeBaiu 1o 90°C B atmocdepe N, (r). Uepes 7 4 cmech
ocraBisu oxjaxaarbes 10 KT u puistposamu uepes Celite® (uemut) ¢ EtOAc (50 mu).
Cwmecp pazbasmsun Bomoi (20 mur), BogHbIN cioil skcTparuposain EtOAc (3 x 50 mn), u
OOBEMHEHHBbIE OpraHMYeCKHe CJIOM Cyumin Hax Oe3BogHeM NapSOs, QuubTpoBanu, u

PaCTBOPUTEIIL YAAIAIN HNPU MOHHUXKXCHHOM HaBJICHUU. HeOLII/IH_IeHHOe BCIICCTBO OYHINAJIA

KOJIOHOUHOUW xpomatorpadueii, smoupyss 10% FEtOAc B renraHe ¢ mMOJIy4eHHEM
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TIpomeskyTodHOro coennHennus 1 B Bune Gecusersoro macna (1,1 r, 75%). 'H SIMP (CDCls)

§:7.57 (t, 1H), 7.23 (d, 1H), 7.14 (d, 1H), 6.66 (br s, 1H), 4.11 (br s, 2H), 3.61 (br s, 2H), 2.57

(br s, 2H), 1.43-1.52 (m, 9H).
(0]
K

IIpomexyTouHOE coequHeHne 2
mpem-byTnin-4-(6-X TOpIMpUANH-2 -1 ) IHNepuIuH- | -kapOokcuiaT

K nepememmBaemomy pacteopy IIpomerxxyrounoro coequnenus 1 (0,55 r, 1,9 mmonb)
B MeOH (19 M) noGassimu PtO; (0,042 1, 0,19 mmone). PacTBop monBepraiy BO3AEHCTBHUIO
Bozopona (30 ¢ynr/ks.moiim) mpu KT. Uepes 3 u pacrsop duistposamn uepes Celite”,
npombiBain MeOH (2 x 15 ™M) W KOHLEHTPUPOBAJIM TPU TOHMKEHHOM J1aBJICHUU.
HeounimenHoe BemecTBO OYUINAIN KOJOHOYHOUW xpomarorpadueii, smoupys 30% EtOAc B
rentase, ¢ nony4yerneM [Ipomesxyrounoro coequnaenus 2 (0,22 r, 40%) B Buge OeCIBETHOTO
macma. 'H AMP (CDCls) &: 7.57 (t, 1H), 7.15 (d, 1H), 7.05 (d, 1H), 4.23 (br s, 2H), 2.80 (d,
3H), 1.89 (d, 2H), 1.60-1.73 (m, 2H), 1.45 (s, 9H).

IIpomexyTouHOe coequHeHue 3
2-((4-Xnop-2-¢propObeH3mi)okeH )-6-(munepuauH-4-mwn)mupuauH ouc(4-
METHJIOEH30JICYIb(OHAT)

Cranus 1

B peakumoHHBIN COCYA, OCHAIIEHHBIN nedierMatopom, 3arpyskainu [IpoMexyTodHoe
coequnenue 2 (6,5 r, 22 mmomb), (4-xnop-2-¢propdpenmn)meranon (3,5 r, 22 MMOIb),
Pd,(dba); (1,0 r, 1,1 mmomne), BINAP (1,4 1, 2,2 mmonb) u kapboHar nesns (14 r, 44 MMoub).
HobGasmsuu Tonyoun (73 mut), u cmech HarpeBaiu a0 100°C. Uepe3 16 4 cMech OCTaBIIsLTH
oxnaxarees 10 KT, punsrposami uepes Celite™ ¢ EtOAc (100 M) H KOHLEHTPHPOBAIH TIPH
MOHM)KEHHOM JaBlieHnH. HeounineHHoe BEeIecTBO OUUINAIN KOJOHOYHON XpoMarorpaduet,

smoupyst  10% EtOAc B PE, ¢ mnonyuenuem  mpem-0ytun-4-(6-((4-xyop-2-
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¢bTOpOEH3MIT)OKCH ) TUPUANH-2-WIT)TUITePUINH- 1 -kapOokcunara B Buae xenroro mMacna (7,6 ,
82%). 'H SIMP (CDCl3) &: 7.51 (dd, 1H), 7.39-7.47 (m, 1H), 7.06-7.18 (m, 2H), 6.73 (d, 1H),
6.62 (d, 1H), 5.40 (s, 2H), 4.22 (br s, 2H), 2.83 (m, 2H), 2.73 (tt, 1H), 1.81-1.94 (m, 2H),
1.64-1.79 (m, 2H), 1.50 (s, 9H).
Cragus 2
K mnepememmBaemomy pactBopy mpem-0yTtui-4-(6-((4-xmnop-2-pTopOeH3nn)okcH)-
NUPUANH-2-1n)nunepunus- 1 -kapookcunara (50 r, 120 mmosns) B EtOAc (700 mu) nobasisiin
pTSA*H,O (59 r, 310 mmonp). Cmecy HarpeBamu no 60°C. Uepes 30 MuHYT pacTBOp
octasisid oxyaxaarecst A0 KT. [lony4deHHbI TBepAblil OCafOK CYCIIEHANPOBAIN B TEUECHUE
16 4, coOupanu (GUIBTPOBAHMEM M 3aTe€M CYIIWIM TPU TOHMKEHHOM MaBJIEHUH C
nonyuyeHueM IIpoMexxyTodHOro coefauHeHwss 3 B Buje Teepaoro Bemectsa (81 T,
KONM4eCTBEHHEIH Bbxox). 'H SIMP (600 MI', DMSO-d6) &: 8.55 (br s, 1H), 8.28 (d, 1H),
7.68 (t, 1H), 7.60 (t, 1H), 7.48 (d, 4H), 7.32 (d, 1H), 7.12 (d, 4H), 6.89 (d, 1H), 6.74 (d, 1H),
5.38 (s, 2H), 3.37 (d, 2H), 2.98-3.09 (m, 2H), 2.87-2.96 (m, 1H), 2.29 (s, 6H), 1.96-2.01 (m,
2H), 1.80-1.94 (m, 2H).
NS

NH

IIpomexyTouHoe coequHeHue 4
3-Drop-4-(((6-(munepuarH-4-1T) TUPUAUH-2 -1 )OKCH )METUIT )OSH3OHUTPIIT Ouc(4-
METHJIOEH30JICYIb(OHAT)

Cragus 1

K pacrBopy mumzonpommiramuna (92 mu, 656 mmons) B THF (350 mur) mpu -26°C
nobasysu #-OyTHuUTUN B renTadax (2,6 M, 250 mu, 650 mmonb) B Teuenue 15 mun. Cmech
oxnaxpamu 1o -30°C wu pobaenmsmm  pactBop 1-(mpem-OyTtun)-4-metunnunepunns-1,4-
mukapOokcunara (156 r, 641 mmons) B THF (150 mn) B Teuenue 25 mun. Yepes 10 MuHyT
nobasnsiu pactBop 2,6-nuxnopnupuanHa (94 r, 635 mmons) B THF (150 M) B Teuenue 2
MuHyT. CMmecp HarpeBanu 1o 25°C B TeueHue 2,5 4 u 3areM oxjaxpanu a0 8°C u
obpabarsBanu 6 M HCI (125 mi) B Teuenne 20 mus, 4roOb! 1oBecTd pH cMmecu 1o npuMepHO
7-8. Cmecs pazbasnsimu Bopoit (100 mu) u MTBE (150 mun), u cnou pasnensmi. Boxsblii cioit

skctparupoBamn MTBE (150 mi), u oObeauHEHHbIE OpPraHMYECKHE CJIOM IPOMBIBAIU
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pacconom (150 mu) w cymmnu wag MgSO,. PacTBopuTens ynamsuid mpu MOHWKEHHOM
JaBJIEHUHN C TIOJyY€HHEM HEeO4HINeHHOro 1-(mpem-OyTun)-4-metun-4-(6-XaopnupuanH-2-
wn)nunepuaus-1,4-nukapbokcunara (241 r) B BUAe XKEATOro Macia, KOTOPOE UCIOIb30BAIH
Ha ciemyromeii craann 6e3 ounctkn. 'H SAMP ounmenHoro o6pasia (400 MI'y, CDCls) &:
7.62 (t, 1H), 7.21 (d, 2H), 3.83 (br s, 2H), 3.71 (s, 3H), 3.14 (br s, 2H), 2.41 (d, 2H), 2.08
(ddd, 2H), 1.45 (s, SH).
Cragus 2

Heounmennsiii  1-(mpem-0ytun)-4-meTun-4-(6-X10pupuanH-2-1T) TUIepUanH- 1,4-
nukapbokcunar (241 r, pacuerHsie 635 mmounb) pactBopsuin B MeOH (400 mur) mpu 43°C u
oOpabarbBaiin 4 M BonmHbiM pactBopoM NaOH (300 mu) B Teuenune 20 muH. Cmech
Harpesanu o 50°C u nepememuBany B TeueHue 35 MuH. Cmech 3ateM oxnaxaanu 10 11°C,
u pH nmosomwnmu no nmpumepHo 2 nodasienunem 6 M HCI (200 mi) B TedeHue 25 MHUHYT,
OIHOBPEMEHHO MPOAOJIKast oxyaxnaTek 10 S°C, mocne yero 00pa3oBbIBAJICS TBEPABIH OCAIOK.
Cycnemsuto pasbasisuu Bogoi (300 M) u mepememmnBaiu B TeueHue 40 MUH, TIOCIIE Yero
TBEPJOE BEINECTBO COOHMpanu (UIBTPOBAHMEM, NMPOMBIBAIM BOAOH M 3aT€M CYLIMJIU IIOX
BakyymoM 1pu 50°C ¢ monydenuem Oenoro Teepmoro Bemectsa (224 r). Oto TBepmoe
BeIecTBO pactupaiu B renrane (750 mu) npu 45°C B Teuenue 45 muH. CMech OXJaxaanu 10
16°C, u TBepHoe BeLIeCTBO coOupaIu (GpUIbTPOBAHUEM, TPOMBIBAIN I'€NITAHOM U CYLIMJIU C
NOJIyYeHUEM 1-(mpem-0yTokcukapOoHmI)-4-(6-XTOpTUPUANH-2 -1 ) TUTIEPUANH-4-
kapOoHoBotisi kucaotsl (187 1, 549 mmonb, 86% 3a nBe craauu) B Buae OEIOro TBEPAOroO
BEILECTBA.

Cranus 3

PactBop 1-(mpem-0yToxcukapOoHu )-4-(6-XTOPTUPUINH-2-1JT ) TUTIEPUANH-4 -
kapOonoBoi kuciotsl (187 r, 549 mmons) B DCE (900 mu) narpesanu npu 82°C B TeueHue
HOuHu U 3ateM oxyaxaanu 1o 20°C. Cmecs obpabarbiBaiu Magnesol® (30 r) B Teuenue 40
v, Cycrensuio GuistpoBasy uepes pumbtp 13 Magnesol™ (30 1), i TBepaoe BewIecTBO
npombiBain  cMecbto 1:1 MTBE:renran (300 wmi). ®@uubTpaT KOHLUEHTPHUPOBAIH MpPU
MOHM)KEHHOM JIaBJIGHUU C TOJNYYEHHEeM OJIETHO-)KEITOrO TBEPAOrO BELIECTBA, KOTOPOE
pactupamu B rentane (250 mi) mpu S0°C. Cmech oxnasknanu 10 12°C, u TBepaoe BeIecTBO
cobupanu (UIBTPOBAHHEM, MPOMBIBAJM TeNTAHOM M CYLIWIN Mo BakyymMoMm mpu 45°C ¢
NOJIy4eHueM mpem-0yTin-4-(6-x10pnupuanH-2-1wi)nunepuant- 1 -kapookcunara (143 r, 481

MMonb, 88%) B Buae TBepaoro Bemectsa. 'H SIMP (600 MI'n, CDCls) §: 7.58 (t, 1H), 7.17 (d,
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1H), 7.06 (d, 1H), 4.25 (br s, 2H), 2.66-2.93 (m, 3H), 1.91 (d, 2H), 1.69 (qd, 2H), 1.47 (s,
9H).
Cranus 4
Cwmech  mpem-0yTun-4-(6-XIOpIUPUINH-2 -1 )TUNepuanH- 1 -kapbokcunara (100 T,
337 mmonb), 3-¢prop-4-(runpokcumerwi)oensonutpuia (53,9 r, 357 mmonb) u Cs,CO;5 (170

r, 522 wmmoab) B guokcane (900  MI)  I€30KCUTCHUPOBAIM S LUKJIAMH

BaKyyMHUpOBaHusi/3anonHerns a3zora. JloGasmsau JohnPhos ([1,1'-Oudenwn]-2-un-nqu-mpem-
oyrundocun, 2,02 r, 6,77 mmons) u Pdy(dba); (3,10 1, 3,39 MMonb) ¥ BBIIONHLIN 2
JOTOJHUTENBHBIX [IUKJIA BaKYyMHPOBAHUS/3amMoNHEHHs a30Ta. CMech 3aTeM HarpeBayiu MpH
95°C B Teuenme 3 4. JloOapnsuim AomonHUTETBHOE KommdecTBO JohnPhos (660 wmr, 2,21
mMmosb) U Pdy(dba); (990 wmr, 1,08 MMomb), U HarpeBaHHe MPONOJDKAIH B TEUEHHE HOUH.
Cmech oxmaskaani 10 20°C u punbrposam uepes gunstp us Celite”, mpomssas MTBE (250
wi1). OuabTpaT KOHIEHTPUPOBAIM TPU IMOHWKEHHOM MAABJICHHHM C IOJYYEHHEM KpacHO-
opamxeoro Macnia (174 r). 3ro BemecTBo pactBopsiin B cMecu 30% MTBE/rekcan (600
m1), mepememmsami ¢ Magnesol® (20 r) u Darco® G-60 (10 1) B Teuerne 70 MUH U 3aTeM
¢unbTpoBanu yepes ¢uibTp U3 nuokcupa kpemHus (100 1), mpombiBas cmecero 50%
MTBE/rexcan (600 mi). @unbTpaT KOHLEHTPUPOBAIM INPU IMOHWKEHHOM J[aBJICHHUU WU
noasepranyu azeorponHoi neperonke ¢ EtOAc (100 mm) ¢ monyuenuem mpem-0ytuin-4-(6-
((4-umano-2-propOeH3 T )OKCH )TUPUANH-2 -1 ) TUepUANH- 1 -kapOokcuiata B BUAE Macia
(147 1), xoTOpOE HCMONB30BAIU O€3 IOMOJHUTENbHON OYHCTKH. 'H SIMP ounmenHoro
obpasua (600 MI'u, CDCls) 6: 7.62 (t, 1H), 7.53 (t, 1H), 7.44 (d, 1H), 7.37 (d, 1H), 6.75 (d,
1H), 6.65 (d, 1H), 5.49 (s, 2H), 4.20 (br s, 2H), 2.81 (br s, 2H), 2.70 (tt, 1H), 1.82 (d, 2H),
1.67 (d, 2H), 1.49 (s, 9H).
Cragus 5
K nepeMennBaeMoOMy pacTBopy mpem-0yTn-4-(6-((4-unano-2-

¢bTopOeH3mIT)OKCH ) TUPUANH-2- 1) IHNepuauH- 1 -kapbokcunata (147 1, pacuernbie 337

mmonb) B EtOAc (1,8 m) mpu KT nobGasnsamum pTSA<H,O (161 r, 846 mmonb). Cmech
Harpesayu 10 60°C, 4TO MPUBOANIO K ra30BBIAEICHNI0 U 00PAa30BAHUIO TBEPAOTO BELIECTBA.
Cwmech nepemermmBanu B TedeHue 1,5 4, mocne vero caoBa nodasmsui pTSA*H,O (12 1, 63
MMOJIb), U TEpEeMeIINBaHNe Nponoynkanu B TedeHue 45 MuH. CyCreH3uro OXJaKAalud A0

17°C, n TBepmoe BemecTBo cobupanu ¢unsrpoBanueM, npombiBaiu EtOAc (200 mi) u

CyIIWIH ¢ nojydeHueM 205 r TBepHoro BemecTsa. JTo BemecTBo pacteopsiun B MeOH (500
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wit) nipu 55°C u paszbasnsiin EtOAc (1 ). Tlonyuennyro cycnensuro oxnaxaanu 1o 20°C, u
TBEPAOE BeIeCTBO coOupanu ¢puiabTpoBaHueM, rnpombiBaiu cMechio 9:1 EtOAc:MeOH (100
mi) u EtOAc (250 mn) u cymmnu ¢ nonydenueM [Ipomexyrounoro coenunenus 4 (176,6 r,
269 mmonb, 80% 3a xBe cramum) B Buie Gemoro TBepmoro semectsa. 'H SIMP (600 MI'L,
DMSO-d6) 6: 8.53 (br s, 1H), 8.26 (br s, 1H), 7.89 (d, 1H), 7.67-7.78 (m, 3H), 7.48 (d, 4H),
7.11 (d, 4H), 6.90 (d, 1H), 6.79 (d, 1H), 5.48 (s, 2H), 3.35 (d, 2H), 2.96-3.09 (m, 2H), 2.79-
2.96 (m, 1H), 2.29 (s, 6H), 1.93-2.03 (m, 2H), 1.77-1.90 (m, 2H).

Cl F
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IIpomexyTouHOE coequHeHue 5
2-(4-(6-((4-Xnop-2-pTopOeH3MIT)OKCH ) TUPUANH-2 - W) TUITEPUINH- | -1IT)yKCYCHAs KHCIIOTa
Cragus 1

K cmecu IIpomexyrounoro coenunenus 3 (70,0 r, 209 mmons) u K,CO;5 (118 1, 863
mmoib) B DMF (800 mi) mopumsmu nobasisumu Tun-2-6pomarierar (39,9 r, 236 Mmonb).
Cwmecp nepememuBanu npu 30°C B teuenne 1 u. Cmecp pasbasmsiu Bomoi (500 mu) u
skcrparupoBasin EtOAc (400 mn x 3). OpraHudeckue CJIOM OOBEOUHSUIM, CYIIFJIA HaJ
Na,S0,, ¢unpTpoBaNn M KOHLEHTPUPOBAIHM NPH MOHIKEHHOM JaBjieHHH. HeounineHHbIH
npoaykT ounmanu (isu-xpomarorpadueit (cunukarenesast kononka, 10:1 PE/EtOAc) c
nojyueHuem 74 t stui-2-(4-(6-((4-xnop-2-propOeH3mI)OKCH ) TUPHTUH-2 -1 ) TUTTEPUAH- | -
um)anerara (84%) B Buze xkenroro Macia. 'H SIMP (400 MI'y, CDCls) § 7.51 (t, 1H), 7.45 (t,
1H), 7.09-7.17 (m, 2H), 6.75 (d, 1H), 6.61 (d, 1H), 5.41 (s, 2H), 4.22 (q, 2H), 3.27 (s, 2H),
3.07 (d, 2H), 2.54-2.65 (m, 1H), 2.32 (td, 2H), 1.93-2.07 (m, 2H), 1.85-1.92 (m, 2H), 1.30 (4,
3H).

Cragus 2

K pactBopy >Trn-2-(4-(6-((4-x10p-2-$TopOeH31IT) OKCH ) TUPUIUH-2- U )ITUTIEPUIUH- | -
wn)auerara (73 r, 179 mmons) B EtOH (270 mun) nobasnsm S M NaOH (156 mi, 780 Mmods).
PactBop nepememmsanu npu 25°C B Tedenue 2 4. Cmech noakucnsanu 1o pH npumepso 3,5
nobasnennem 1 M HCI. TlonyueHHbIl ocanok coOupann GuiabTpoBaHueM. TBepaoe BEIECTBO
MIPOMBIBAJIM BOJOH M CYIIMJIM MOJA BakyymoMm ¢ mnosydeHuem 54 r IIpomexyTodHOro

coenuuennst 5 (78%) B BuAe OIeIHO-KENTOro TBEpAOro Bemectsa. 'H SMP (400 M,
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DMSO0-d6) & 7.65-7.72 (m, 1H), 7.62 (t, 1H), 7.47 (dd, 1H), 7.32 (dd, 1H), 6.92 (d, 1H), 6.73
(d, 1H), 5.40 (s, 2H), 4.13 (s, 2H), 3.58 (d, 2H), 3.16-3.26 (m, 2H), 2.89 (br s, 1H), 2.00-2.19

(m, 4H); XXX-MC (;xuaxocTtHas xpomarorpagdus-macc-ciekrpomerpusi) = 378,8.
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IIpomexyTouHOE coequHeHue 6
mpem-bytun-4-(5-¢prop-6-okco-1,6-TUruaponupuINH-2 -1 THEepUIUH- | -kapOoKcuaT
Cranus 1

K pactBopy 2-0pom-5-¢proprimpuaunaa (20 r, 110 mmone) u mpem-oyrun-4-(4,4,5,5-
teTpameTu-1,3,2-nuokcadoponan-2-un)-3,6-guruaponupunns- 1 (2H)-kapbokcnnara (35,1 ,
114 mmons) B THF (240 mu) nobasmstmu Pd(PPhs), (13,1 1, 11,4 mmons) u Na,CO; (24,1 T,
227 wmmonb). IlonmydeHHYIO SKENTYH0 PEaKkLUHOHHYI cMech mnepememmuBanu npu 90°C B
teueHne 48 u. PeakumonHyro cmech oxnaxnanmu no KT, pasbasmsmu Bomoit (100 mi) u
skctparuposainn EtOAc (3 x 200 mi). OObpennHeHHbIE OPraHMUECKNE 3KCTPAKThI TPOMBIBAIIH
paccomom (100 mm), cymummmu Han NapSO,s ¢uiIbTpoBaNM W KOHLEHTPHPOBAIH IPU
NOHM)KEHHOM  AaBiieHHH. HeoumimieHHbII mnpoaykT ounmanu (asum-xpomarorpadueit
(rpamuent 1-20% EtOAc/PE) ¢ mnonyuenunem mpem-0ytun-5-¢prop-3',6'-nuruapo-[2,4'-
Gumupumun]-1'(2'H)-kapGokcnnata (31 r, 98%) B Bune Gecisersoro macia. 'H SMP (CDCl3)
& 8.41 (t, 1H), 7.37 (dd, 2H), 6.52 (br s, 1H), 4.13 (d, 2H), 3.65 (m, 2H), 2.57-2.70 (m, 2H),
1.49 (s, OSH).

Cragus 2

K OecusetHomy pactBopy mpem-0yTun-S-grop-3',6'-nuruapo-[2,4'-ounupunuH]-
1'(2'H)-kapbokcumnara (31 r, 110 mmons) B EtOAc (300 mi) nobasnsm Bnaxssiii 10% Pd/C
(1,2 1, 5,6 MMonb). DTy uepHyr cMmech nepememuBanu npu 25°C B armocdepe H, (15
dyHT/KB.IIOHM) B Teuennme 16 u. Cmech duustpoBamn uepes quustp n3 Celite® u
KOHLIGHTPUPOBAJIM TPH TOHWKEHHOM JaBJIEHUU C TOJIy4YeHUueM mpem-0yTun-4-(5-
droprupunuH-2-un)munepuanH- 1 -kapboxcunara (31 r, 99%) B Bume GecuserHOro Macma. 'H
SMP (CDCls) 6 8.39 (d, 1H), 7.34 (td, 1H), 7.15 (dd, 1H), 4.25 (br s, 2H), 2.74-2.93 (m, 3H),
1.89 (d, 2H), 1.69 (qd, 2H), 1.48 (s, SH).

Cranus 3



62

K pactBopy mnonydenHoro mpem-0ytun-4-(5S-propnupunun-2-nn)nunepuimus-1-
kapOoxcunara (31 r, 110 mmons) B DCM (400 min) nobasnsinmu m-CPBA (47,7 1, 276 mmonb)
npu 0°C. IlonydeHHyro peakimoHHyt0 cMech nepememmusanu npu KT B reuenue 16 4. benyro
CyCreH3uio (puabTpoBaiy, U GUIBTPAT 3aTeM Taciii BOIHBIM pacTBopoM Na,SO; (200 mu).
Bonneiii cioii otmensium u 3areM skcTparupoBaii DCM (3 x 200). OO0benuHeHHbIE
OpPTaHUYECKHE CJIOM MPOMBIBAK paccosioM (50 mu), cymmiam Hax Oe3BomgHbiM NapSOy,
(UIbTPOBAIM U KOHLEHTPUPOBAIU MPU MOHMKEHHOM AaBlieHHMH. HeouuIneHHbIH MPOAyKT
ountmanu (mam-xpomarorpadueii (rpaguent 0,5-4% MeOH/DCM) ¢ mnonydenuem 2-(1-
(mpem-6yTokcukapOoHm ) munepuanH-4-ui)-S-gproprmupununa 1-okcuna (20 r, 61%) B Bune
tBepmoro semectsa. 'H SAMP (CDCl3) § 8.21 (dd, 1H), 7.11-7.18 (m, 1H), 7.02-7.09 (m, 1H),
4.26 (br s, 2H), 3.58 (m, 1H), 2.89 (br s, 2H), 2.02 (d, 2H), 1.43-1.52 (m, 11H).

Cranus 4

K pacteopy 2-(1-(mpem-OyToxcukapOoHwn)nunepuanH-4-mn)-S-propnupuanyHa  1-
okcuza (10 r, 34 mmonp) B THF (150 mur) mpu 0°C nobasnsmmu EN (6,83 1, 67,5 MMonb) u
TFAA (70,9 r, 337 mmonb) no karwsiM. Cveck nepememuanu npu 0°C B Teuenue 1 4 u npu
KT B teuenue 16 u. Csernmo-kenteiii pactBop racwim BogHbiM NaHCO; (400 wmu). pH
nosoamu 1o npumepHo 4 nodasnenneMm TFA, u cmeck sxcTparuposanu EtOAc (3 x 200 m).
OObenuHeHHbIE OpPraHUYECKUE JKCTPAKTHI MPOMBIBATIHM paccojoM (50 M), CyIIMIM Haj
6e3BomHbIM Na;SO,, GUIBTPOBAIM U KOHLEHTPUPOBAIM MPU TOHWKEHHOM aBJICHUU.
Heounmennsiii nmpoxykr ounmanu ¢uoi-xpomarorpaduenn (4-80% EtOAc B PE) ¢
nojiyuenueM [IpomexyTouHoro coenunenust 6 (5,4 r, 54%) B BuIe TBepAOrO BEINECTBA. 'H
SAMP (CDCl3) 6 12.92 (br s, 1H), 7.17 (dd, 1H), 5.97 (dd, 1H), 4.25 (br s, 2H), 2.86 (br s, 2H),
2.72 (t, 1H), 1.95 (d, 2H), 1.56 (qd, 2H), 1.48 (s, 9H).
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IIpomexyTouHOe coequHenue 7
2-(4-(6-((4-LlnanoOeH3MIT )OKCH )-5 - TOPTTUPUINH-2 -1 TUTIEPUINH- | -WIT)yKCYCHAsT KUCIIOTa
Cranus 1
K pacreopy IIpomexyrounoro coemmnenus 6 (2,0 r, 6,8 wmmomnb), 4-

ruanobensmwiosoro crmpta (1,35 r, 10,1 mmons) u 1,1'-(a3onuxapOoHIT)IUITATIEPHINHA
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(2,55 1, 10,1 mmonb ) B PhCH; (30 M) mo xarusam noOasmsnu Tpu-#-oytungochun (2,05 T,
10,1 mmonb) B atmocdepe N,. ITonyueHHBIH CBETIO-KENTHI PacTBOp NMEpEMEIINBAIN NPU
80°C B armocdepe N, B Teuenue 48 4. Cmech paszbasisin EtOAc (100 mia) u npombiBaiu
Bomoit (100 wut). Opranuveckyro ¢asy cyurmnid Hax Nap,SO,,  duabTpoBain U
KOHLIEHTPUPOBAJIN TNIPU MOHMKEHHOM JaBiieHHH. HeounineHHbIH MPOXYKT OYHIIamy (Iidi-
xpomarorpapueri  (0-15%  EtOAc/PE) ¢ nonyuenunem  mpem-Oytun-4-(6-((4-
LIHaHOOEH3MIT )OKCH )-5-pTOpIUpHINH-2-1i)Tunepuant- 1 -kapookcunara (1,72 1, 62%-HbIi
BBIXOJ) B BHze GecuerHoro macia. 'H SIMP (CDCl3) § 7.67 (d, 2H), 7.58 (d, 2H), 7.29 (dd,
1H), 6.71 (dd, 1H), 5.51 (s, 2H), 4.20 (br s, 2H), 2.81 (t, 2H), 2.69 (dt, 1H), 1.81 (d, 2H), 1.65
(br s, 2H), 1.49 (s, 9H).

Craaus 2

K pacTBopy mpem-0yTin-4-(6-((4-maHoOeH3 T )OKCH )-5-pTOpITUpUIUH-2-

win)nunepunus-1-kapookcunara (1,72 r, 4,18 mmons) B DCM (15 M) no karusiM 1o0aBisuii
TFA (5 mn). ITony4eHHbIH CBETIIO-KENTHIH pacTBOp nepemernuBany npu 25°C B Teuerne 2 4.
CMech KOHLEHTPUPOBAJIM IPU TOHWKEHHOM JnaBieHun ¢ nonydeHneM 4-(((3-¢prop-6-
(munepuanH-4-1n)MUPUANH-2-1I1)OKCH)MEeTUN)0eH3oHuTpra  Tpudropauerara (1,3 T,
KOJIMYECTBEHHBIH BBIXOJ) B BH/IE CBETIO-KENTOro TBepaoro semecrsa. 'H IMP (CD;0D) §
7.74 (d, 2H), 7.63 (d, 2H), 7.46 (dd, 1H), 6.89 (dd, 1H), 5.56 (s, 2H), 3.42-3.53 (m, 2H), 3.11
(td, 2H), 2.96 (tt, 1H), 2.03-2.13 (m, 2H), 1.87-2.02 (m, 2H).

Cranus 3

K OecLBETHOMY pacTBopy 4-(((3-¢rop-6-(munepuarH-4- 1) TUPUIUH-2 -

Wwi)oKkcH)MeTH )oeH3onutTpun tpudropaunerara (1,3 r, 4,2 MMonbp) U 3THI-2-Opomanierara
(767 wr, 4,59 mmonp) B MeCN (20 mu) mobGaemsmn K,COs (2,89 1, 20,9 mmodb).
[Monyuyennyro Oenyro cycrneH3uro nepememnBaiud npu 60°C B TedeHMe 3 4 U OCTABISUIH
crosite ipu KT B Teuenue 16 4. Cmech pUIbTpOBaN U KOHIEHTPUPOBAIH NMPH MOHUKEHHOM
nasneHny. HeounimeHHbli nponykT ounimanu ¢uasm-xpomarorpadueii (0-33% EtOAc B PE)
¢ monydeHueM STUI-2-(4-(6-((4-urmanoOeH3UIT)OKCH )-S5 -(PTOPITHPUANH-2 -1 ) TUTIEPUAHH- | -
umanerara (1,07 r, 65%) B Bume CBETNO-XKeNTOro TBepAoro semecrsa. 'H SMP (CDCl3) §
7.67 (d, 2H), 7.58 (d, 2H), 7.28 (dd, 1H), 6.72 (dd, 1H), 5.52 (s, 2H), 4.21 (m, 2H), 3.26 (s,
2H), 3.06 (d, 2H), 2.55 (tt, 1H), 2.29 (dt, 2H), 1.94 (dq, 2H), 1.77-1.86 (m, 2H), 1.30 (m, 3H).

Cranus 4

K pactBopy sTmn-2-(4-(6-((4-unanoOeH3 11 )oKCH)-5-PTOpupuInH-2-UiT)TUIEPUANH-
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I-mmanerara (1,07 r, 2,69 mmons) B MeOH (10 min) nmo karusim gobasnsiinu pactsop NaOH
(162 wmr, 4,04 mmonb) B Boze (2 mu). [TonyueHHsIi OeCLBETHBIN pacTBOP MEPEMELINBAIN IPU
25°C B teuenue 3 4. Cmech paszdasisiu Bogoi (30 mi) u skcrparupoBaniu MTBE (30 mu).
Opranuveckyro (asy mnoakucnsaum no pH npumepno 7 npobasnenmem 2 M HCl wu
auodunu3upoBaad B TedeHwe 16 4. HeouwmmeHHbld mpoaykT ouMmanu - (HIdI-
xpomarorpadueii (rpaguent 0-5% MeOH/DCM) ¢ mnonyueHunem IIpomeskyTOYHOTO
coenmuennst 7 (850 Mr, 86%-Hblil BHIXOX) B BUAe TBepAOro Bemectsa. 'H SMP (400 MI'L,
CD;0D) 6 7.75 (d, 2H), 7.67 (d, 2H), 7.46 (dd, 1H), 6.92 (dd, 1H), 5.59 (s, 2H), 3.71-3.80 (m,
2H), 3.35 (s, 2H), 3.10-3.27 (m, 2H), 2.90-3.06 (m, 1H), 2.11-2.29 (m, 2H), 2.01-2.10 (m,
2H), XX-MC(3PU+): 369,9 (M+H).

IIpomexyTouHOE coeauHeHue 8
pay-mpem-bytun-(3R,4R)-4-(6-((4-xn0p-2-hTopOEeH3 1T ) OKCH )TUPUINH-2-1UTT)-3 -
TUAPOKCUTIHIIEPUINH- | -kapOoKcuiaT

K pactopy IIpomesxyrounoro coenunenus 1 (800 mr, 1,9 mmons) B THF (15 M) mpu
0°C B atmocepe azora nodasmsiiu komiuieke 6opan-THF (1 M B THF, 2,1 mn, 2,1 Mmosb).
DTy peakuoHHyI0 cMech nepemernBany npu 0°C B Teuenue 10 MUH U 3aTeM HarpeBaiu 10
30°C B teuenue 30 muH. PeakunoHHBINH cocyn 3aTeM oxjaxkaanu no 0°C, oTKpbIBamu IJIs
AOCTyma Bo3nyxa u nodass MemieHHo pactBop NaOH (190 mr, 4,8 Mmmoub) B Boze (5 mi)
u nepekuck Bogopozaa (30 macc. % B Boze, 0,86 mi, 9,6 Mmonb). CMech 3aTeM HarpeBaiu 10
26°C u mepememmBaiu B TeueHue 16 4. B monydeHHyro Oenyr CycrneH3ur0 J00aBIsLU
BoxHbIH Na;SOs (15 mm) u NaHCO; (15 M), u cmech skcrparupoanu DCM (3 x 50 o).
OObenuHeHHBIE OPTAHIMYECKUE CJIOU MPOMBIBAIH paccosioM (50 mur), cymuin Hax O€3BOTHBIM
Na,SO; ¥ KOHLEHTPHUPOBAJIM MpPH MOHWKEHHOM JAaBlieHHH. HeouMIeHHOe BeIecTBO
oUW KOJIOHOYHOU Xpomarorpadueit, amonpys EtOAc B PE (rpanuent ot 10% o 30%
no 60%) ¢ monyuenuem [IpomexxyTouHoro coenvHenust 8 B Bune OecuseTHoro macna (320

mr, 38%). XKX-MC(QPU+) (kupkocTHast xpomarorpadusi-Macc-CrieKTpOMETpusi ¢

2

3JIEKTPOPACTIBUTUTENIPHOW HOHHU3ALMed C perucTpauueil MOJOKUTEIbHBIX HOHOB): 437

(M+H), 459 (M+Na).
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IIpomexyTouHoe coequHeHue 9
pay-(3R,4R)-4-(6-((4-Xnop-2-propOeH3 1T )OKCH )TUPUITUH-2 -1 ) TUTIEPUANH- 3 -0J1a
Tpudropauerar

K pacteopy IIpomexxyrounoro coegmuenust 8 (60 mr, 0,14 mmons) B DCM (2 mn)
nobasnsin TFA (0,5 mon) mpu KT, u a1y cMmech nepememnBanu B TedeHue | 4. PeakinmoHHyro
CMECh KOHIIGHTPHPOBAJIH TPH TOHIKEHHOM JaBJICHHH C TIOJNyYEeHHEM HEOYHIEHHOTO
ITpomexxyTOYHOTO COeANHEHHs 9 B BUJE CBETJIO-XKEITOrO Macya, KOTOPOe UCIIONb30BaIn 0e3

ounctkn. JKX-MC(QPU+): 337 (M+H).

IIpomexytounoe coequnenue 10
pay-2-((4-Xnop-2-propdensun)okcn )-6-((3R,4R)-3-proprnunepuanH-4-nin)nupuauHa
THIPOXJIOPUT

K pacrBopy IIpomexyTouHoro coequnenus 8 (60 mr, 0,14 mmonb) B DCM (6 mu) npu
0°C B atmocdepe azora nmobasmsin DAST (austunamunocepbl Tpudpropun, 38 wmr, 0,23
mMMmoJtb). [Tonyuennyro cmeck nepemernnBan npu 0°C B Teuenue 10 mun u 3atem npu KT B
TedeHue 2 4. 3aTeM B pacTBOp A00ABISIM BOAY, U cMech skcTparuposann EtOAc (3 x 100
). OObenuHEHHBI OpPraHMYeCKWH  pacTBOp MPOMBIBAIM  PAacCOJOM U 3aTeM
KOHLIGHTPUPOBAIM TMPH TIOHWKEHHOM JaBjiieHWH. HeouuIneHHbId NPOAYKT OYMIIAIN
npenapatusHoii TLC (PE:EtOAc = 10:1) ¢ nony4yenuem pay-mpem-6ytun-(3R,4R)-4-(6-((4-
XJIOp-2-pTOpOEH3MIT)OKCH ) TUPUANH-2-1)-3-proprniunepunnt-1-kapOokcunara (80  wr),
KOTOPBII HCIONB30BAIN O€3 AOMOJHUTEIBHON OYUCTKH. DTO BelecTBO pacteopsuii B DCM
(2 i) mpu KT u nobasnsamu no xamsim 4 M HCI B EtOAc (1 mi). Cmech nepeMernnBaiy B
TedeHue | 4, mociie 4ero KOHLEHTPUPOBAIN NMPH NMOHWKEHHOM JABJIEHUU C IOJyYEeHHEM
ITpomesxyrounoro coenuneHust 10 B Bume 0€J10ro TBEPAOrO BEIECTBA. 'H AMP (400 MI'n,

CD;0D) § 7.65-7.77 (m, 1H), 7.51 (t, 1H), 7.18-7.32 (m, 2H), 7.00 (d, 1H), 6.81 (d, 1H), 5.45
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(s, 2H), 5.09-5.33 (m, 1H), 3.72 (ddd, 1H), 3.40-3.49 (m, 1H), 3.40-3.49 (m, 1H), 3.32-3.38
(m, 1H), 3.13-3.25 (m, 1H), 2.08-2.39 (m, 2H). [Ipumeyanue: 3amMeCcTUTENAM NMUNEPUANHA
cTepeoxuMusi mpanc Oblla TMPUCBOSHA IO AHAJOTHH C OMyOJMKOBAHHBIM IPELEASHTOM

(cmotpu, Hanpumep, WO 2010/022055), HO HEe TOATBEPKAANACH HKCIIEPHUMEHTAJIBHO.

IIpomexxyTounoe coeaunenue 11
pay-(3R,4S)-4-(6-((4-Xnop-2-pTopOeH3 1T ) OKCH ) TUPUAUH-2 - T ) ITUTIEPUINH-3 -0J1a
THIPOXJIOPHL
Cragus 1

K pactBopy Ilpomexyrounoro coenunerns 8 (170 mr, 0,39 mmons) B DCM (5 mn)
npu 0°C mobasisumu EtsN (0,16 mu, 1,2 mmons) 1 MsCl (58 mr, 0,51 Mmonb), u 3Ty cMech
nepememuBany B TedeHre 2 4. Cmech pazdasnsaian DCM (30 mut), mpoMbIBaJId HACBIIIIEHHBIM
BogHbIM pactBopoM NH4Cl u pacconom, cymunu Hax Na;SO4 1 3aT€M KOHLEHTPUPOBAIN IIPU
MOHM)XEHHOM JIaBJICHUH C MOJYYEHUEM JKEJITOro Macia. JTO BellecTBO pactBopsiaiu B DMSO
(1,5 mn) u nobasnsim k cycnensuu ¢popmuara mesus (140 mr, 0,78 mmosas) 8 DMSO (1 mu).
Cwmecp nepemernnanu rnpu 120°C B Teuenue 4 1 u npu 25°C B reuenue 14 4. Cmech BIuBanu
B Boay (15 mu) m skcrparupoBamu EtOAc (3 x 15 mur). OObenuHEeHHbIH OpraHUYeCKHi
PacTBOP MPOMBIBAIH paccoioM, cymmin Hax Na;SOs ¥ KOHIEHTPUPOBAIHU MPU MOHUKEHHOM
nasneHnn. Heounmmennbiii mpoaykT ouminanu npernapatuBHoit TLC (PE:EtOAc = 4:1) ¢
nojiyueHueM OecuBeTHoro mMaciya (60 mr).

Oto Mmacio pactBopsiii B MeOH (2 mn) npu KT, noGasmsim K,COs, u cmech
nepememuBany B TeueHue | 4. Cmech pasbasismn EtOAc, mpoMbIBaniu paccoyioM, CYLIHITA
Hax Na;SO4 1 KOHUEHTPUPOBAIU MPU MOHUKEHHOM JaBJIEHUH C MOJyYeHHEM HEOUHIIEHHOTO
NPOAYKTa. DTOT MPOMYKT ouMinajiu npemnaparusHoi SFC ¢ monydyeHueMm pay-mpem-0yTu-
(3R,4S5)-4-(6-((4-xn0p-2-pTOpOEH3MIT ) OKCH ) TUPU TN H-2 1T )-3 -THAPOKCUTTHITEPU I H- | -
kapOokcunara B Buzae skentoil cmonbl (20 mr, 12%). XKX-MC(QPU+): 437 (M+H), 459
(M+Na).

Merton SFC: Komonka: OJ (250 mm x 30 mm, 5 mxm); nogsmwxkHast dasza: CO; ¢ 15%

iPrOH (0,1% NH4OH); ckopocts motoka: 60 mu/muH, mnmuHa BOnHbL 220 HM. Bpems
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yAep;KUBaHUs = 3,65 MUH.
Cranus 2
K pactBopy pay-mpem-0ytun-(3R,4S)-4-(6-((4-xn0p-2-hTOopOEH3IIT)OKCH ) THPUTH-
2-un)-3-ruapokcununepunnt-1-xkapdokcunara (20 mr, 0,046 mmons) B EtOAc (4 mu) mpu
0°C nmobamsin 4 M HCI B EtOAc (4 min), u 3Ty cMmech nepeMernnBaiu B Teuenue 2 4. CMmech
3aTeM KOHIIEHTPUPOBAJIM MPU TMOHIKEHHOM [aBJICHUH C TOJY4EeHHEM HEOYHIIEHHOTO
IIpomexyTouHOro coenuHeHust 11 B BUAE CBETJIO-KENTOrO Macia, KOTOPO€ HCIOIb30BaIU

6e3 ounctku. XKX-MC(3PU+): 337 (M+H).

IIpomexyTounoe coequnenue 12a
pay-2-((4-Xnop-2-propbensnin)okcu)-6-((3R,45)-3-MeTunnunepuanH-4- ) THPUANHA
Tpudropauerar
IIpomexxyTouHoe coenuHenne 12b
pay-2-((4-Xnop-2-propoensun)okcu)-6-((3R,4R)-3-MeTunnunepuant-4-un) TUpUANHA
Tpudropauerar
Cragus 1

pay-mpem-byTtun-(3R,4S)-4-(6-xnopnupuanH-2-1)-3-MeTUINUNIEPUINH- | -
kapOokcunar u pay-mpem-0ytun-(3R,4R)-4-(6-xnopnupuanH-2-mi)-3-MeTHINHIEPUANH- | -
KapOOKCHJIAT TMOJNy4YaJd IyTe€M, AaHAJOTHYHBIM MyTH TOJYYEeHHUs, OIMHUCAHHOM ISt
ITpomeskyTouHbIX coenuHeHuil 1 u 2, ucnonsiys B peakuuu Cy3yku mpem-0yTui-3-MeTi-4-
(4,4,5,5-trerpametni-1,3,2-nuokcaboponan-2-mn)-3,6-quruaponupunut- 1 (2H)-kapbokcunar.
Cwmech yuc- 1 mpanc-u30MepoB pa3aeisuii KOJIOHOYHOH XpoMarorpadueit, smoupyst EtOAc B
PE (rpaguent 0-15%). IlepBbiM ammoupoBaics mparnc (pay-3R,4S)-u3omep.

pay-mpem-0ytun-(3R,4S)-4-(6-x10pnupuanH-2-111)-3 -METUIITHITEPUANH- 1 -
xapbokcunar: 'H SIMP (400 MI't, CDCls) § 7.56 (t, 1H), 7.71 (d, 1H), 7.04 (d, 1H), 4.22 (br
s, 2H), 2.76 (br s, 1H), 2.43-2.39 (m, 2H), 2.02-1.92 (m, 1H), 1.79-1.71 (m, 2H), 1.48 (s, 9H),
0.70 (d, 3H).

pay-mpem-0ytun-(3R,4R)-4-(6-xnopnupunnH-2-1i)-3 -MeTHIUNnepuIuH- 1 -
kapbokcunar; 'H SIMP (400 MTI't, CDCls) § 7.59 (t, 1H), 7.16 (d, 1H), 6.99 (d, 1H), 4.36 (br
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s, 1H), 4.01 (br s, 1H), 3.05 (dt, 2H), 2.79 (br s, 1H), 2.33 (q, 1H), 2.07-2.01 (m, 1H), 1.71 (d,
1H), 1.46 (s, 9H), 0.66 (d, 3H).
Cranus 2
ITIpomexxyTounble coenwHeHus 12a u 12b momy4anum #3 COOTBETCTBYIOLIMX
pa3ENeHHBIX M30MEPOB XJOPIMHUPUAMHA MyTeM STepuUKALUU CIOCOOOM, aHAJOTHYHBIM
crocolOy, omucaHHOMY 1Jisi [IpOMeXyTOYHOro coefduHeHwsi 3, cramusi |, W yoajeHws
3aIIUTHON TPYIIBI CIOCOOOM, aHAJOTHYHBIM CIOCO0Y, OMUCAHHOMY it [IpoMeKyTOYHOro

COeIUHEHHs 9, M UCIIOJIB30BAIA O€3 OUHMCTKH.

N\\ E

IIpomexxyTouHoe coequnenue 13
3-Drop-4-(((6-(munepasuH- 1 -wn)IUpUANH-2 -1 )OKCH )METHIT)OEH30HUTpIIIA Ounc-
THIPOXIIOPHL
Cragus 1

Peakuuio mpoBoauIM AByMsI MapajuieNbHbIMU MAPTHAMU; IPUMEDP MOJNyUEHUs apTHH
cnenyromuii: K nmepememuaemoii cycnensuu KOtBu (313 r, 2,79 mons) B THF (4,0 n)
nopuusiMu - 1o6aBs - 4-umano-2-¢propdensmwiosbiii  cnupr (281 1, 1,86 Momb) mpu
temrneparype 10-15°C. Dty cmech nepememmBanu npu 15°C B TeueHme 45 MuH, U B
PEAKLMOHHYIO CMeCh JAO0ABISUIM HECKOJbKUMH mopuusiMu 2,6-auxsiopnupunud (230 r, 1,55
mojib) mipu 15°C, u cmech mepememuBanu npu 15°C B Tedenne 18 4. Cmech BiMBaU B
HaceieHHbI BomHbll pactBop NH4Cl (10 1n). HobGasnsmm EtOAc (10 1), m cmech
nepemewmnBand B Tedenue 15 muH. Cmech dumbrpoBann uepes ¢uistp u3 Celite®,
Opranudeckuii CJIOW OTHENSJIM W BOAHBIN Cioil skctparupoBain EtOAc (2 x 6,0 n).
OObenuHeHHBIE OpraHWYECKUE CJIOU MPOMBIBATIHM paccosioM (5,0 ), cymmau Hax NaySOy,
($UIbTpOBANM U KOHLEHTPHPOBAIU MPU TMOHIKEHHOM AaBlieHNH. HeounIneHHBIH MpOAyKT
OYMINAIN KOJIOHOYHOH Xpomarorpadueii Ha cunukarene (rpagueHt PE/EtOAc 10-15%) c
nonyueHueM 4-(((6-xJIopIHpUANH-2-HIT)OKCH)METHIT)-3-PTOPOSH30HUTPUIIA B BUIE CBETJIO-
JKEJITOrO TBEPIOro BelnecTsa. OObEeIMHEHHbIE MAPTHH MOMYUIIH ¢ BEIX0HoM 550 T (67%). 'H
SMP (CDCls) & 7.67 (t, 1H), 7.58 (t, 1H), 7.48 (dd, 1H), 7.40 (dd, 1H), 6.97 (d, 1H), 6.75 (d,
1H), 5.49 (s, 2H).
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Cranus 2

K  nepememmBaemomy  pactBopy  4-(((6-xnopmupuanH-2-Ui1)OKCH)METUN)-3-
¢dropbenzonutpuna (180 r, 0,685 monb) u mpem-OyTnn-nunepasus-1-kapdokcunara (140 r,
0,754 monb) B PhCH3; (2,0 1) nobasnsu Cs,CO; (446 1, 1,37 monb), BINAP (42,6 1, 0,0685
moJib) U Pdy(dba); (31,4 1, 0,0343 monw) B armocdepe N, npu 15°C. Cmech nerasupoBaiu U
MOBTOPHO 3anoyHuu Ny Tpu pasa. [TonydenHyro cmech Harpesanu 10 120°C B atmochepe N,
B TeueHue 18 4. PeakumoHHyo cMech oxnaxnaiu a0 80°C u ¢punbTpoBaiu yepe3 GuibTp us
Celite®. Ocanok Ha puasTpe npomsisami EtOAc (4 x 1,0 1), 1 00beIMHEHHbIE OPraHHYeCKHIe
CJIONM KOHIIEHTPUPOBAJH TMpPH MOHMKEHHOM JAaBjieHHH. HeouMIeHHBI MPOAYKT OYHINAIN
KOJIOHOUHOH Xxpomatorpadueii Ha cunmkarene (rpaaueHT PE/EtOAc 10-15%). Ilpomykr
pactupamu ¢ PE (1,0 ) npu nepememmpannu npu 10°C B Teuenue 2 4. TBepmoe BemecTso
cobupanu (QUIBTPOBAaHHEM C TMOJNyueHHeM mpem-0yTun-4-(6-((4-unano-2-¢propOeH3nn)-
OKCH )TUPUANH-2-uj1)urepa3uH- 1 -kapookcunara (168 r, 76%) B Bume He coBceM OeJoro
tBepmoro Bemectsa. 'H SIMP (CDCl3) & 7.62 (t, 1H), 7.41-7.49 (m, 2H), 7.38 (dd, 1H), 6.20
(dd, 2H), 5.45 (s, 2H), 3.37-3.57 (m, 8H), 1.49 (s, 9H).

Cranus 3

K pacrBopy EtOH (2,8 mu, 48 mmons) B EtOAc (20 mu) no xarmmsam no0aBisiu
anerwixiopua (2,0 mi, 28 mmons). ITocne nepemermuBanus B Teuenue 1 4 npu 40°C ool
nopuuei n00aBIsITH mpem-0yTin-4-(6-((4-unano-2-pTopOeH3 1T ) OKCH ) TUPUINH-2-
wn)nunepasus-1-kapookcunat (1,75 r, 4,24 MmMonb), u cMech 3aTteM nepemernrsanu npu 40°C
B TeueHHe 2 4. PeakMOHHYI0 cMmech OCTaBjsiau oxjaxnarbcs 10 KT u nmepememmnBanu B
teuerre 1 4. EtOAc (10 mi) noGaBisuiu k Oeod CyCleH3WH, U TOJYYEHHYIO CYCIIEH3UIO
nepememuBanu uHTeHCHBHO mnpu KT B Teuenme 1 u. TBepmoe BemiectBo cobupaniu
¢unbTpoBannem ¢ mnonydernneM Owuc-HCl-comm neneBoro mnpoxmykTa, NpPEACTaBISIFOIIETrO
co6oit IIpomexxytounoe coenunenne 13 (1,45 r, 89%), B Bze TBeproro semecrsa. 'H SIMP
(600 MI'u, DMSO-d6) & 9.45 (br s, 2H), 7.89 (d, 1H), 7.65-7.73 (m, 2H), 7.55 (m, 1H), 6.44
(d, 1H), 6.22 (d, 1H), 5.42 (s, 2H), 3.61-3.74 (m, 4H), 3.09 (br s, 4H).

IIpomexyTounoe coequnenue 14
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(5)-1-(6-((4-Xnop-2-¢pTopbeH3un)okcn )-5-GTopnupuAnH-2-11)-3-MEeTHIITUIIepa3uHa
THIPOXIIOPUL
Cragus 1
K pactBopy 2,3,5-rpudropmupuausa (1,5 r, 11 mmons) u 4-xm0p-2-pTopOeH3HuI0BOr0
crupra (1,81 r,11,3 mmonb) B NMP (20 M) mobasmsuiun K,COs (4,67 1, 33,8 MMouib) mipu
25°C, u sty cmech nepememuBanu npu 100°C B Teuenne 16 4. Cmech BiuBaiu B Boay (30
mit) 1 3ateM skcTparupoBaiu EtOAc (3 x 50 mut). OObenMHEHHbIE OPraHMYECKUE SKCTPAKTHI
npoMbIBaIK paccosioM (3 x 40 mun), cymmmm Hax Na;SO4, GUIbTPOBAIH M KOHLIEHTPUPOBATH
NpYU TOHWKEHHOM JaBJeHWU. HeouynimeHHbI NpoaykT ovdmanu (iasm-xpomarorpaduei
(rpaguent ot 0 nmo 5% EtOAC/PE) ¢ monyuennem 2-((4-xnop-2-pTopOeH3min)okcn)-3,6-
mubroprupununa (2,45 T, 80%) B Buae Gecusersoro macaa. 'H SIMP (CDCls) & 7.41-7.54
(m, 2H), 7.11-7.20 (m, 2H), 6.47 (ddd, 1H), 5.44 (s, 2H).
Cragus 2
K pactBopy 2-((4-xmop-2-propbensmn)okcn)-3,6-nudpropmupuannaa (200 mr, 0,731
MMOJIb) U mpem-0yTun-(S)-2-merunnunepasus-1-kapookcunara (161 mr, 0,804 mmons) B
DMSO (3 mn) nobasnsimu K,CO; (303 mr, 2,19 mmons) npu KT. DTy peakunoHHYIO CMeCh
nepememuBanu npu 120°C B teuenmne 18 4. Cmech BnmBamu B Boay (10 mu) u 3arem
skctparuposanu EtOAc (3 x 20 mu). OObeanHeHHbIE OpraHMYecKre SKCTPAKThI IPOMBIBAIN
paccomom (3 x 20 wmu), cymmau Haa NapSOs, (GuUIBTPOBaNM M KOHLEHTPUPOBAIU IPU
MOHWKEHHOM paaByieHnd. HeounmenHsli npoaykr ounmanu mnpernapatusHo TLC (15%
EtOAc/PE) ¢ mnoayuenuem  mpem-0yTun-(S)-4-(6-((4-xnop-2-propbensmn)okcn)-5-
bTopnupunuH-2-1n)-2-MeTranunepasun- 1 -kapdokcunara (60 mr, 18%) B Buae GecBeTHOrO
macia. XKX-MC(QPU+): 397,9 (M+H-tBu).
Cragus 3
K pacTBopy (S)-4-(6-((4-xnop-2-propbensmn)okcu)-S-proprmupuaun-2-min)-2-
MeTuinunepasul-1-kapookcmmara (60 wmr, 0,13 mmons) B DCM (3 wmin) nmobasmsuin
HCI/EtOAc (3 mi). PactBop mepememmBamu npu 30°C B Teuenue 0,5 u. CycneHsuro
KOHLIGHTPUPOBAIM TPU TOHIKEHHOM JIaBJIEHUHW C TmoiydeHueM [IpomexyTodHOro

coenunenus 14 (50 mr, 89%) B Bune TBepnoro Bemectsa. JKX-MC(OPU+): 353,9 (M+H).
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IIpomexyTouHnoe coequnenue 15
(8)-1-(6-((4-Xnop-2-propbeH3mn)okcH )-3 -G TopmIPUANH-2-11)-3-METHIITUTIIEpa3uHA
THIPOXJIOPHL
Cragus 1

K pacteopy 2.3,5-rpudropmupumuna (500 wmr, 3,76 mMmonb) u mpem-OyTHi-
nunepasus-1-kapookcunara (753 wmr, 3,76 mmonb) B MeCN (8 mu) nobasnsmm EtsN (1,14 T,
11,3 mmonp) npu 30°C, 1 3Ty peakMOHHYIO CMECh HarpeBajH U 3aTeM NepeMEIInBaId NPU
70°C B Teuenune 16 4. PeakmoHHyI0 cMech BIMBajiu B BoAy (20 MJ) M 3KCTparupoBajH
EtOAc (3 x 30 mi). OObenMHEHHBIE OPTaHUYECKHE SKCTPAKTHI MPOMBIBAIIN paccosoM (2 x 20
mi), ey Hax NapSOy, GUIbTpoBaIM U KOHLIEHTPUPOBAIU NPU TOHMKEHHOM IaBJICHHH.
Heounmennsiii npoaykr ouunmanu ¢usur-xpomarorpadpueit (or 0 no 5% EtOAC/PE) ¢
MOJIy4YeHUEM mpem-0ytun-(S)-4-(3,6-nudropnupuanH-2-mi)-2-MeTUINUNIepa3uH-1 -
kapGokcuata (870 mr, 74%) B Bue GrenHo-kopHuHeBoro mMacia. 'H SIMP (CDCls) § 7.24-
7.34 (m, 1H), 6.22 (ddd, 1H), 4.31 (br s, 1H), 4.09 (ddt, 1H), 3.92 (dt, 2H), 3.22 (td, 1H), 3.13
(dd, 1H), 2.93 (td, 1H), 1.49 (s, 9H), 1.23 (d, 3H).

Cragus 2

K pactBopy 4-xnop-2-propbdensunosoro crmpra (102 mr, 0,638 mmons) B8 DMF (2
mut) nobasnsin NaH (44,7 mr, 1,12 mmonb, 60%-Hblil B MUHEPATEHOM Maciie). DTy JKEITYIO
cmech nepemernnBaiu npu 30°C B Teuenue 15 muH. 3aTeM 00BN pacTBOP Mpem-0yTHI-
(S)-4-(3,6-nudTopnupuanH-2-1mi)-2-MeTInunepa3ut- 1 -kapoéokcnnara (100 mr, 0,319
mmoiib) B DMF (2 mi) mpu KT. Peakunonnyto cmech nepememusanu npu 90°C B Teuenue 18
4. PeakiinoHHyro cmech BiuBasu B BoAy (30 mir) u 3atem sxcrparuposanu EtOAc (3 x 30 mn).
OObennHeHHbIE OPTaHMYECKUE SKCTPAKTBI MPOMBIBAIH paccosioM (3 x 20 mir), CyLIMIN Hazx
Na,S0,4, ¢unpTpoBaTM W KOHLUEHTPHUPOBAIU INMPH MOHWKEHHOM JAaBlieHMH. HeounIneHHbIH
npoaykt ounmnanu npenapatuHoit TLC (EtOAc:PE 5:1) ¢ monyuenuem mpem-oytun-(S)-4-
(6-((4-xnop-2-propbensuin)okcn )-3 -G TopUpPUANH-2-11)-2-MeTHIITUIIEpa3uH- 1 -
kapOokcunara (136 mr, 47%) B Bune OGecuserHoro macia. XKX-MC(OPU+): 3979 (M+H -
tBu).



72

Cragus 3
K pacteopy mpem-0ytun-(S)-4-(6-((4-x10p-2-¢pTopden3nn)okcu)-3-hropnupunus-2-
wi)-2-MeTunnunepasus- 1 -kapookcunara (136 mr, 0,300 mmons) B DCM (4 M) nobasisiiu
HCI/EtOAc (4 ™). PactBop mepememnBanu mnpu 30°C B Tedenume 2 4. CycneH3Hio
KOHLEHTPUPOBAJIM TPU IOHM)KEHHOM JaBJIEHWH C mosydeHueM [IpomesxyTOo4HOro

coenuHenust 15 (132 Mr, KOJIMYECTBEHHBIH BBIXOA) B BHIE OJIEIHO-XKEITOrO TBEPIOTO

BemecTna. JKX-MC(3PU+): 354,1 (M+H).

IIpomexxyTouHoe coequHenue 16
Mertun-4-aMuHO-3-(METUIIAMHHO )O€H30aT
Cragus 1

K pactBopy merun-3-¢rTop-4-uutpobensoara (5,10 r, 25,6 mmons) B THF (60 mn)
nobasysuin MmetuinamuH (38,4 mut, 76,8 mmons, 2 M B THF) no karism B Teuenue 10 mMuH.
bnenHo-KenTelii pacTBOP CTAHOBMJICSI TEMHO-OPAHXKEBBIM Cpasy Iociie N00aBIEHUs, U €ro
nepememuBanu B TedeHue 2 4 mnpu KT. Cwmecwp paszbasmsmu Et,O (100 mi), ormemsiiu
OpraHUYEeCKUil CloW U mpombiBaiu ero Bogoi (50 mu) u pacconom (50 mu). Opranudeckuit
cnoii cymmny Haj Na, SOy, GuIbTpoBany U KOHLUEHTPUPOBAIH MPH MOHMKEHHOM JaBJICHUH C
nojiyueHuem 5,26 r Merun-3-(MeTmiaMuHO)-4-HuTpoOen3oara (98%) B BUAEe TEMHO-
opamKeBoro Tepaoro semecrsa. 'H SIMP (400 MI', CDCl3) § 8.21 (d, 1H), 7.99 (br s, 1H),
7.54 (d, 1H), 7.23 (dd, 1H), 3.94 (s, 3H), 3.08 (d, 3H); XKX-MC(OPU+): 211,1 (M+H).

Cragus 2

Metun-3-(MeTrnaMuHo )-4-Hutpodensoar (5,26 r, 25,0 mmonb) pacrBopsuin B EtOH
(150 mm). Dror pactsop moGasmsi B cocyx Ilappa (Parr™) ma 500 Mi, B KOTOpBIf
npensapurenbHo Obi1 3arpykeH 1 r 10% Pd/C (50% Bombl). Cmech BCTpSIXMBAJIUA B
atmocdepe H, (50 pyut/kB.mroiim) B Teuerue 1 4 mpu KT. Cmech GunbrpoBanu, u 0cagok Ha
¢unbTpe mpomeiBasin EtOH (100 mu). bBecuerHsiii uiabTpaT KOHUEHTPUPOBAIHM NpPHU
MOHM)KEHHOM fAaBnieHnu ¢ monydeHueM 4,38 r Ilpomexyrounoro coenuHerus 16 (97%) B
BHZIe He coBCceM Gemoro TBepmoro semectsa. 'H SMP (400 MI'n, CDCls) § 7.47 (dd, 1H),
735 (d, 1H), 6.69 (d, 1H), 3.88 (s, 3H), 3.75 (br s, 2H), 3.22 (br s, 1H), 2.92 (s, 3H);

MC(XUA/I+) (macc-CeKTpoMeTpus ¢ XHUMHUYECKOM HOHM3anued mnpu armochepHoOM
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TaBJIEHUH C PETUCTPALIUEH MONOKUTENbHBIX HOHOB)): 181,1 (M+H).
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IIpomexxyTouHnoe coequnenue 17
Metun-2-(xnopmernn)- | -merun-1 H-6en3o[ d [umunazon-6-kapOokcunar

ITpomeskytounoe coenunerne 16 (206 mr, 1,14 mmonb) pactBopsuiu B quokcane (11,5
miT) U obpadateiBanu xjopauermixygopunom (109 mxi, 1,37 mmons). CMech mepeMeruBau
npu 100°C B Teuenue 3 4 u oxnaxknanmu 1o KT. Jlobasnsmu Et;N (0,8 mi, 7 MMoIb) 1 renTas
(10 M) u QunpTpoBamu. PUIBTPAT KOHLUEHTPUPOBAIH MpPH TOHWKEHHOM [aBJICHUHU, U
HEOYHIIIEHHbIH MPOAYKT ouMiany ¢isu-xpomarorpadueii (cunmkarenesass kojoHka, 40%
EtOAc/renTansr) ¢ nonydennem 120 mr ITpomesyTouroro coeaunenns 17 (44%). 'H SAMP
(400 MI'u, CDCls) & 8.14 (s, 1H), 8.01 (d, 1H), 7.78 (d, 1H), 4.87 (s, 2H), 3.97 (s, 3H), 3.94
(s, 3H); KX-MC(OPU+): 239,1 (M+H).
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IIpomexyTouHoe coeauHeHue 18
MeTtun-4-aMuHO-3-((2-MEeTOKCHATHIT )JaMUHO )OeH30aT
Cragus 1
K GecusetHoMy pacTBopy MeTwi-3-¢pTop-4-uutpobdensoara (50 r, 250 mmorns) B THF

(400 M) nobassum Et;N (40,7 r, 402 Mmouib, 55,8 MJT), OCIIE 4ero Mo KaruisiM 1o0aBisuiu 2-
merokcudTUiIamMuH (30,2 r, 402 mmonb) B THF (100 mu) mpu KT. ITony4eHHBIH >KenThId
pactBop mnepememmBanu npu S55°C B TeueHue 18 u. PactBop oxnmaxmanmu no KT wu
KOHLIEHTPUPOBAJIM IPHU MOHMIKEHHOM aAasieHuu no ynaneHus THF. IlonydenHoe sxenrtoe
TBepaoe BewecTBo pactBopsiin B EtOAc (800 mur) M mpoOMBIBaIM HACHIEHHBIM BOIHBIM
pactBopom NH4CI (250 mu). Bomnayro ¢asy ornensuim u sxcrparuposainun EtOAc (200 mu).
OObennHeHHbIE OpPraHMYECKHe CJIOW MPOMBIBAM paccoioM (3 x 250 mur), Cymmiau Hazx
Na,SO,4, ¢unbTpoBaNM M KOHLEHTPUPOBAJIHM IPH TOHIKEHHOM JABICHUU C TOJyYEHUEM
MeTui-3-((2-MeToKCHaTIIT)aMUHO )-4-HuTpoOen3oarta (60,2 r

, 94%) B BHAE XKenToro

tBepmoro Bemectsa. 'H AMP (CDCls) § 8.23 (d, 1H), 8.17 (br s, 1H), 7.58 (d, 1H), 7.25(dd,
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1H), 3.95 (s, 3H), 3.69-3.73 (m, 2H), 3.56 (m, 2H), 3.45 (s, 3H); XKX-MC(OPU+): 255,4
(M+H).
Cragus 2

K pactBopy Merni-3-((2-MeTokcHITHI)aMIHO)-4-HuTpoden3oara (30 r, 118 mmonb) B
MeOH (500 ™) npobaemsmu Pd/C (10 r, 94 mMonb). DTy peakMOHHYIO CMECh
nepememuBanu npu KT B atmocdepe Hy (15 ¢dynr/kB.moiim) B Teuenue 18 4. UepHyro
cycrensuio uisrpoBamu depes Celite®, u ocanox Ha ¢puibTpe mpombisaan MeOH (500 mu).
OOvenuHeHHble  (QUIBTPATBI  KOHLEHTPHPOBAIM  IMOJ  BAKYYMOM C  MOJYYCHUEM
ITpomeskytounoro coenuHerusi 18 (26,5 r, KOMUYECTBEHHBIH BBIXOA) B BHIE KOPHYHEBOTO
Maclia, KOTOpoe 3aTBepaesano mpu crosamn. 'H SIMP (400 MI'y, CDCl3) § 7.48 (dd, 1H),
7.36 (d, 1H), 6.69 (d, 1H), 3.87 (s, 3H), 3.77 (br.s, 2H), 3.68 (t, 2H), 3.41 (s, 3H), 3.32 (t, 2H);
KX-MC(OPU+): 2247 (M+H).
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IIpomexyTouHoe coequHeHue 19
Metun-2-(xnopmerun)-1-(2-merokcustun)- | H-6enzo[ d Jumunazon-6-kapbokcunara
THIPOXJIOPUT

PactBop IIpomexyrounoro coenunenust 18 (5,0 r, 24 mmonb) B auokcane (100 mun)
HarpeBayu 10 100°C, nobassuiu pacTBOp XjopykcycHoro anruapuaa (4,1 r, 24,5 mmors) B
arokcaHe (60 M) dYepe3 KamenbHYH BOPOHKY 3a nepuon BpemeHu 10 4 um 3arem
nepememnBany B TedeHue eme 12 4 npu 100°C. Ha cnenyromuii neHb peakLMOHHYI CMECh
oxnaxaamu no KT, u nuokcaH ynamanu Npu NOHWKEHHOM JAaBieHuu. HeouuineHHyro
peaxkLOHHYI0 cMech pacTBopsiau B EtOAc u npombiBanu HaceleHHBIM pacTBopoM NaHCOs.
EtOAc-cnoit otnemnsimu u ey Hag Na, SOy u punsrposamu. Pactsop 4 M HCI B nuokcane
(1,1 »>xB.) mobaBmsmm k pactBopy mnponykra B EtOAC mpH MOCTOSTHHOM NepeMeIINBaHHH.
HCl-conp neneBoro mpoaykTa BbIIafaja B OCAAOK B BHIE OJIEIHO-)KENTOrO TBEPIAOTO
BemecTBa. CyCIEH3MIO MepeMeIlnBajl B TedueHHe | 4, W TPOAYKT 3areM codupanu
¢unbTpoBaHueM ¢ nonyyeHneM IIpomexyTouHoro coenuHeHus 19 B BUe KE€ITOrO TBEPAOTO

pemectsa (6,1 T, 86%)."H SIMP (600 MI'y, CD;0D) & 8.64 (s, 1H), 8.30 (d, 1H), 7.92 (d,
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1H), 5.32 (s, 2H), 4.84 (m, 2H), 3.99 (s, 3H), 3.83 (t, 2H), 3.31 (s, 3H). XKX-MC(IPH+):

283,2 (M+H).
Oﬂ\/o\s/
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IIpomexyTouHoe coequnenue 20
(S)-Oxceran-2-MIMETHIMETAHCYIB(POHAT
Cragus 1
K pactBopy mpem-Oyrokcuna kamust (670 r, 5,98 monb) B mpem-BuOH (5 n)
nobasnsin Wonua TpuMeTwicyibhokconus (1,32 kr, 5,98 monp) mpu 25°C. D1y cmech
HarpeBamn a0 600°C u mepememmBamu B TeueHne 30 wmwuH, 3ateM pobasmsum (S)-2-
((6ensunokcu)mermn)okcupan (500 r, 2,99 monp). Cmech Harpesanu 10 80°C B TeueHue 2 .
Cmech oxmaxnami 10 25°C u unbrposann uepes Celite”. TBeproe BeleCTBO IPOMBIBAIH
PE (3 x 2 n). @unmprpar obpabarsanu Bonoil (10 m) u skctparuposamu PE (2 x 5 ).
Opranndeckuii COW MPOMBIBAJIM PACCOJIOM, CYIIWIH, (PUIBTPOBAIN M KOHLEHTPUPOBAIH B
BakyyMe. HeouunimeHHBI NPOAYKT OYHMINAIKM KOJIOHOYHOM Xpomarorpadueii (rpagueHt
PE/EtOAc ot 15:1 ngo 10:1) ¢ monyuenuem (S)-2-((Oen3unokcu)mermn)okcerana (280 r,
52,6%) B Bume mpospadHoro mMacia. 'H SIMP (400 MI', CDCls) § 7.15-7.34 (m, 5H), 4.90
(tdd, 1H), 4.44-4.67 (m, 4H), 3.49-3.63 (m, 2H), 2.44-2.66 (m, 2H).
Cranus 2
Peakiuro mpoBOAMSIM  BYMSI TApPAJUIENBbHBIMH  MAPTUSAME; TpUMep HapTHU
cnenytomuii: K pacrBopy (S)-2-((6enzunokcu)merun)okcerana (140 r, 780 mmons) B THF
(1,4 n) nobasnsmm PA(OH), (14 r) mox 3amuTtHON atMocdepoii a3ora. CMech HarpeBaiu a0
45°C u nepememuBamu B atmochepe Hp (50 ¢dyut/xB.mroiim) B Teuenme 16 1. Cmechb
oxnaskmam 10 25°C u punsrpoBamu gepes Celite® ¢ moyueHneM LeneBOro CoemuHEHMs,
npeacTaBysromero codoi (S)-okceran-2-unmeraHon B Bune pacrsopa B THF. HeGompryro
AIINKBOTY MPOBEPSIIA METOAOM 'H AMP, a ocTanbHON pacTBOP UCHOJIB30BAIM HANPSIMYIO Ha
cenyromeii cragun. 'H SAMP (400 MI'y, DMSO-d6) § 4.76-4.90 (m, 1H), 4.66 (tdd, 1H),
4.46 (ddd, 1H), 4.37 (td, 1H), 3.47 (dd, 2H), 2.32-2.58 (m, 2H).
Craaus 3
Peakuuro mpoBommMiM  OBYMs MApaJUIENbHBIMU — NAPTUSMH, TIPUMeEp MapTUH
cnenyromuii: K pactBopy (S)-okceran-2-unmeranona (co Cramuu 2, pacuernsie 69 r, 780

mmonb) B THF (1,4 ) nobasmsun EtsN (197 1, 1,95 monb) npu 0°C. [lobaBisiii Mo Karisim
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MeTaHCyIb(poHOBBIN aHruapun (204 r, 1,17 Monb), noanep:kuBasi BHyTPEHHIOIO TEMIIEPATypy
Hiwke 10°C. Cmech nepemeruBanu npu 25°C B Teuenue 2 4. /e maptun oObeIUHSIIN, CMECh
obpabatsiBasu Bogoi (1 ), u cnou paspessii. Boxnyto ¢asy skcrparuposaiu DCM (3 x 2
7). OOBeTMHEHHBII OpraHUYeCKUil PacTBOP CYLIMIIH, (PUIBTPOBAIN U KOHLEHTPUPOBAIU MPU
MOHM)KEHHOM JaBJieHUU. HeodHIeHHbIH MPOIYKT OYHINAIH KOJOHOYHOH Xpomartorpadueit
(rpaguent EtOAcC/PE 50-100%) ¢ mony4yenuem IIpomexyrounoro coemunenus 20 (250 T,
96% 3a qBe CTamuM) B BUE JKEITOTO Maca. 'H amp (400 MI'u, CDCI3) 6 4.98-5.09 (m, 1H),
4.69 (ddd, 1H), 4.59 (td, 1H), 4.37 (d, 2H), 3.11 (s, 3H), 2.72-2.82 (m, 1H), 2.64 (tdd, 1H).
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IIpomexxyTouHoe coeauHenue 21
Metuin-(S)-4-autpo-3-((oKceTaH-2-MIMETHIT ) aAMUHO )O€H30aT
Cragus 1
K pactBopy (S)-okceran-2-unmernn metancynbgponara (180 r, 1,08 mons) B DMF (1,2
1) nobasnsinu asuxa Hatpus (105 r, 1,62 monb). Cmeck HarpeBanu 1o 80°C u nepemernnBany B
teyeHue 16 4. Cmech oxnaxnanu no 0°C, obpabareiBanu ausTioBeM dpupom (1,5 1), u
NOJIy4E€HHYIO CYCIIEH3UIO IepeMelnnBaiu B TeueHue 30 MuH. TBepaoe BEIECTBO YAAJSUIIN
¢unpTpOBaHNEM, M OCaAOK Ha (UIBTPE MPOMBIBAIN AMATHIOBBIM 3¢upom (2 x 200 mi).
JustunoBeiii 3¢up ymansau mox Bakyymom mpu 25°C ¢ monydeHueMm pacteopa (S)-2-
(asmmomermn)okcerana B DMF (mpumepno 1,2 1), KOTOpBIA HMCMOJB30BAIN HANPSIMYIO Ha
CIeAyrouen CTaiuu.
Cragus 2
Peakuuio mpoBomgmim  TpeMmsl MapajUleNbHBIMU  MAPTHAMH, TPUMEP MapTHH
cnenyromuii: K pacteopy (5)-2-(a3unomernin)okcerana (pacuernsie 41 r, 360 mmonb) B DMF
(mpumepro 400 mu) u THF (1 1) nobasmsmu 10% Pd/C (BnaxknocTs 50% macc. 13 1) moxn
3amuUTHON atmocdepoit asora. Cmecy mepememmBanu npu 25°C B armocdepe H, (50
dyHT/KB.1r0M) B Teuenne 16 u. PactBop duisrposamn uepes Celite”, nobasmsuin 10% Pd/C
(cyxoii, 4,0 1), u cmech nepememnBanu npu 40°C B armocdepe Hy (50 GpyHT/KB.mr0#IM) B
TeueHue 3 4, nocie 4dero aHaiau3 MeronoM TLC moxaszan 3aBepiieHue peakuuu. Cmech

oxnmaxcaany 10 0°C, u Bee Tpu mapTiu obbeanHsm. CMech Guiasrposam uepes Celite™ s
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nojydeHus: pacteopa (S)-2-(amuHomermn)okcerana B DMF (mpumepno 1,4 1) u THF
(mpumepHO 2,6 1), KOTOPBIN UCTIONB30BAJIN HATIPSIMYIO Ha CIIENYIOIEel CTaauH.
Cragus 3

K pactBopy (S)-2-(ammuHomerun)okcerana (pacuerabie 94 r, 1,08 momp) B DMF
(mpumepno 1,4 n) u THF (npumepno 2,6 i) nodasmsuin Et;N (327 r, 3,24 mMonb) U MeTHII-3-
¢dTop-4-uuTpodenzoar (200 r, 1,0 monap) npu 25°C. Dty cmech nepememuBanu npu 25°C B
tedeHune 16 4. CMech KOHLIGHTPUPOBAIU MPU NMOHMKEHHOM AasieHuu ans yaanenus THF, u
ocraBiuiicsi pactBop paszdasnsi Bonoi (1 ;). Cmeck skcrparuposanu EtOAc (2 x 1,5 n).
OObenuHeHHbIE OpPraHUYECKHEe OKCTPAKThl MPOMBIBAIM paccosioM (2 X), CYIIHIH U
KOHLIGHTPUPOBAIM TPH TIOHW)KEHHOM JaBjiieHWH. HeouuIneHHbId NPOAYKT OYMIIAIN
KOJIOHOUHOM  xpomartorpadueit (rpamuent EtOAc/PE = 10-50%) ¢ mnony4deHuem
ITpomesxyrounoro coenuuerus 21 (158 r, 55%) B BHIe JKENTOro TBEPAOTO BEILECTBA. 'H
SAMP (600 MI', CDCls) 6 8.38 (br s, 1H), 8.25 (d, 1H), 7.64 (s, 1H), 7.27 (d, 1H), 5.13-5.20
(m, 1H), 4.70-4.82 (m, 1H), 4.64 (td, 1H), 3.95 (s, 3H), 3.57-3.71 (m, 2H), 2.71-2.86 (m, 1H),
2.55-2.70 (m, 1H); MC(OPH+) = 266,7.
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IIpomexyTouHOe coenuHeHue 22
Metun-(S)-4-amuno-3-((OkceTaH-2-UIMETHI )JaMHHO )OeH30aT

ITpomeskytounoe coenmuenue 21 (15 r, 56 mmonb) pactBopsuin B THF (100 mi) B
peaxtope Ilappa (Parr®). Pd/C (10% macc./macc., 1,5 ) DOGABISUIM B PEakTop, H CMECH
BerpsixuBanm nipu KT B armocdepe H, (50 ¢ynr/kB mroiim) B Teuenume 4 4. Cmech
buIpTpOBAU Hepe3 Celite®, u ($uIBTPAT KOHUEHTPUPOBAIU MPHU MOHIKEHHOM JIABJIEHUU C
nonyuenueM IIpomexkyrounoro coemmuaenust 22 (12,3 r, 92%) B BUIE KENTO-KOPHUYHEBOTO
tBepmoro Bemectsa. 'H AMP (600 MI'y, CDCl3) § 7.49 (dd, 1H), 7.39 (d, 1H), 6.70 (d, 1H),
5.05-5.18 (m, 1H), 4.76 (ddd, 1H), 4.62 (dt, 1H), 3.87 (s, 3H), 3.42-3.50 (m, 1H), 3.34-3.40
(m, 1H), 2.71-2.82 (m, 1H), 2.60 (ddt, 1H).
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IIpomexyTouHoe coequHenue 23
Metun-(S)-2-(xnopmetin )- 1 -(okceran-2-mnmernn)- 1 H-6en3o[ d Jumunazon-6-kapbokcunar
K pactBopy IIpomexyrounoro coenunenus 22 (127 r, 0,54 monb) B MeCN (500 mu)
nobasysuiu 2-xJyop-1,1,1-rpumerokcustan (76,2 mu, 0,57 monb) u pTSA*H,O (5,12 1, 26,9
MMOJIb). DTy cMech Harpeanu 10 60°C B TedeHue 1 4. PeakIMOHHYIO CMECh OXJIAXIAIH 10
KT n xOHUEHTpUpOBaIu NPU MOHUKEHHOM JaBjeHUU. [10/TydyeHHbIN HEOUNIIEHHBIN TPOAYKT
pactupamu B cmecu 50% EtOAc/rentan. Teepnoe BemiecTBo cobupanu (GuIbTpOBaHHEM C
nonyueHueM lIpomexxyrounoro coemmuenust 23 (79 r, 50%) B Buae KeNTO-KOPHUYHEBOTO
tBepmoro Bemectsa. 'H AMP (600 MI', CDCl3) § 8.12 (s, 1H), 8.00 (d, 1H), 7.79 (d, 1H),
5.16-5.26 (m, 1H), 5.03 (s, 2H), 4.57-4.66 (m, 2H), 4.48-4.56 (m, 1H), 4.33 (m, 1H), 3.95 (s,
3H), 2.71-2.81 (m, 1H), 2.36-2.47 (m, 1H).
0]
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IIpomesxyTouHOe coequHenue 24
Metun-6-x10p-5-HUTPONUKOINHAT
Cragus 1
2-Xnop-6-metuin-3-autporupuaut (97 r, 560 MMOIb) MeIUIEHHO 1O0ABISLIIA B KOJIOY,
B KOTOPYIO mpeaBapuTenbHo Obuta 3arpyxena 18 M H; SO, (400 mut), mpu nepeMernBaHiH.
B 5Ty peakunoHHYHO cMech HEOONBLIMMH MOPLHMSIMH NOOAaBISsLIN TpHOKCcUA xpoma (169 r,
1,69 monb), mogaepxkuBas Temrieparypy Hivke 5S0°C. PeakIIMOHHYI CMeCh MepeMelInBai
npu 15°C B Teuenue 20 u. [lomyueHHyI0 3€J€HYI0 CMOJY BBUIMBAIM Ha 2 KI JIbJa, U
MOJIyY€HHOE TBEPJOE BELIECTBO coOMpanu (UIBTPOBAHHEM M CYLIMJIA TOJ BaKyyMOM C
MOJIy4€HUEM O-XJIOpP-5-HUTPOIUKOIUHOBON KUCIOTHI (103 1, 90%) B BHIE MajaeBoro TBEpAOTro
emtectsa. 'H SIMP (400 MI', DMSO-d6) § 8.70 (d, 1H), 8.24 (d, 1H).
Cragus 2
K cycnensuu 6-xnop-5S-autponukoanHoBoi kuciotsl (103 r, 508,51 mmons) B CH,Cl,

(1 1) nobasmsu okcamunxaopun (129 r, 1,02 mons) u DMF (6 min) npu 0°C. PeakunonHyo
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cmech nepememuBany npu 15°C B Teuenune 1 4. B peakunonnyro cmech nodasisimn MeOH
(60 mn) mpu 15°C. PactBop nepememuBanu npu 15°C B TedeHue NOMONHUTENbHBIX 10 MHH.
XKentblii pacTBOp KOHLEHTPUPOBAJIU MPU IOHWKEHHOM JABJIEHMM, U IOJY4YEHHBIH
HEOUHIEHHbIH MPOAYKT OUHMINAIN KOJOHOYHOH Xpomatorpadueit (rpaguent EtOAC/PE: O-
20%) ¢ monyuenuem IIpomeskyrounoro coeawnenus 24 (106 r, 96%) B Bume TBEpAOro

pemectsa. 'H SIMP (400 MT'y, CD;0D) & 8.55 (d, 1H), 8.27 (d, 1H), 4.01 (s, 3H).
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IIpomexxyTouHOE coequHeHue 25
Metun-(S)-5-HuTpo-6-((OKCeTaH-2-MIMETHIT ) AMUHO ) TUKOJTMHAT
Cragus 1

PactBop ($)-2-(ammaOMeTnI)oKCceTaHa (pacuerHsie 152 1, 1,7 monp) B8 DMF (3 1) u
THF (3 n) nomywanmu wu3 IIpomexyrtounoro coeauHeHuss 20, Kak OIUCAHO IS
ITpomexxyrounoro coenunenust 21 (craguu 1 u 2). I[Ipomexxyrounoe coenunenue 24 (270 r,
1,25 monp) u EtsN (500 1, 5,1 monb) nobasnsnu B pactBop IIpomeskyrounoro coenunerus 20
(152 1, 1,7 monp) B DMF (3 ) u THF (3 n) npu 25°C. Cmech nepemermpanu npu 25°C B
TedyeHue 16 4. CMech KOHLIEHTPUPOBAIN MPHU MOHIKEHHOM JaBieHun ais ypanenus THF u
nobasnsin Boay (5 ). Cmeck skcrparupoBamu EtOAc (2 x 5 1), u oObenuHeHHbIE
OpPTaHUYECKHE PACTBOPBI MPOMBIBAIHM PAcCOioM (2 X), CYIIWIM M KOHIEHTPUPOBAIH TPHU
MOHW)KEHHOM  JIaBJieHWH. HeOo4HuINeHHOe BeleCTBO OOBEMUHSIIM CO BTOPOM MapTHEH
HEOYHIIIEHHOTO TMPOAYKTa W3 aHAJIOTMYHOro skcrepumeHTa (70 T), U TBEpHOE BELIECTBO
pactupamu co cmecbio PE:EtOAc (4:1, 500 mu) B Teuenue 2 4. TBepaoe BEImEeCTBO COOUpau
(bubTpOBaHNEM H CYIIWIH C Tody4eHueM [IpomexxyrouHoro coenunenus 25 (304 r, 52%) B
BHZIe JKEJITOro TBepaoro semecrsa. 'H AMP (400 MI'u, CDCls) & 8.58 (br s, 1H), 8.56 (d,
1H), 7.39 (d, 1H), 5.08-5.18 (m, 1H), 4.73 (ddd, 1H), 4.61 (td, 1H), 4.06-4.16 (m, 1H), 3.98

(s, 3H), 3.88-3.97 (m, 1H), 2.68-2.80 (m, 1H), 2.55 (tdd, 1H).
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IIpomexyTouHOe coequHeHue 26
Metun-(S)-5-aMuH0-6-((OKCeTaH-2-UIMeTHI)JaMUHO )ITUKOJINHAT
ITpomexyTounoe coenunenue 25 (10 r, 37 mmonb) cycnenauposanu B MeOH (150
mi), obpabarsiBamu 10% Pd/C (1,0 r), u cmech nepememusanu npu KT B atrmocdepe H, (50
dyHT/KB.I1ONM) B Teuenme 4 u. Cmecb QuubtpoBamn uepes Celite®, u  Quubrpar
KOHLICHTPUPOBAJIM TPU TOHIKEHHOM JIaBJICHUHM C moJydeHueM [IpoMexyTOYHOro
coenuneHus 26 (8,4 r, 95%) B BujE JKENTOro Macyia, KOTOpOe 3aTBEPAECBAIIO MPH CTOSTHUU. 'H
SAMP (600 MI'u, CDCls) & 7.49 (d, 1H), 6.86 (d, 1H), 5.06-5.15 (m, 1H), 4.68-4.77 (m, 1H),
4.53-4.63 (m, 2H), 3.91 (s, 3H), 3.80-3.86 (m, 2H), 3.72 (br s, 2H), 2.68-2.78 (m, 1H), 2.52-

2.61 (m, 1H).
A
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IIpomexyTounoe coequnenue 27
Metun-(S)-2-(xnopmermn)-3-(okceran-2-mnmerun)-3 H-umunaszo[ 4, 5-b Jmupunun-5-
KapOOKcHIaT

B 2-nutpoByro 3-ropiayr KosuOy, OCHAINEHHYE) MEXaHWYeCKOH BEepXHENpPUBOIHOM
Merankoi, nepenocusu [IpomexyTtounoe coenunenue 26 (43,0 r, 181 mmons) B THF (780
mi). ITonmydeHHyro OGneaHO-pO30BYIO CyCHEH3M0 00pabaThiBaii PacTBOPOM XJIOPYKCYCHOTO
anruapuna (33,5 r, 190 mmonb B 100 M1 THF) uepes kanesapHy0 BOPOHKY B TedeHue 30 MHH.
ITonyueHHbIl cBeTNO-IHTapHbIA pacTBOp nepememusanu npu KT B Tedenue 2 4 u 3aTem
HarpeBasin mpu 60°C B Teuenme 7 4. Peakumonnyro cmech oxnaxkgamn 10 KT.
[Mpubnuzurensro 400 M1 pacTBOPUTENST M3 PEAKIIMOHHON CMECH YIAJSIH MPH MOHHUYKEHHOM
JaBJIEHNH Ha POTOpHOM mcmaputene. [loxyuennbiii pacteop paszdasmsun EtOAc (500 mn) u
oOpabarbiBasii HaCBIIIEHHBIM BOIHBIM pacTBopoM NaHCOs3 (200 m). JIByx¢asHyro cMmech
nepememnBany npu KT B Teuenue 30 muH. OpraHnyueckuil CJION OTAENSIN, U BOAHBIN CIIOH
skcrparupoBasin EtOAc (500 mut). OObenwHEHHbIE OpPTraHWYECKHUE CJIOM TPOMBIBAITU
paccomom (500 mu), cymmimm Han NaySQO,;, ¢GuUIbTpoBaNM W KOHLEHTPHPOBAIH IPU
MOHI)KEHHOM JIaBJIEHUHU ¢ monydeHueM lIpomexyrounoro coeamnenust 27 (52,5 r, 98%) B
BHJIE JKEJITOBATO-KOPHYHEBOro TBEpROro semectsa. 'H SIMP (600 MI'u, CDCls) & 8.14 (d,
2H), 5.19-5.28 (m, 1H), 4.99-5.16 (m, 2H), 4.70-4.88 (m, 2H), 4.55-4.67 (m, 1H), 4.24-4.44
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(m, 1H), 4.01 (s, 3H), 2.70-2.88 (m, 1H), 2.37-2.53 (m, 1H); JKX-MC(IPU+): 296,4 (M-+H).
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IIpomexxyTouHoe coeauHeHue 28
yuc(+/-)-Metun-3-(((2-MEeTOKCUIMKIIOTIEHTHIT )METUIT )JaMUHO )-4-HUTpOOEeH30aT
Cragus 1

B konly, conmepxkamyto yuc(+/-)-2-(amuHomeTmn)ukionentad-1-on (300 wmr, 2,60
MMOJIb), MeTWI-3-¢Top-4-HUTpoben3oat (571 mr, 2,87 mmons) u EtsN (1,1 mi, 7,8 MMmomb),
nobasmsuiu DMF, u 3Ty cMech MepeMelidBalii B TEYEHHE HOYM. PEaklMOHHYI CMeCh
pazbaBisuin Bomoi M 3kcrparupoBasin EtOAc. OpraHudeckuii 5KCTPAaKT KOHLEHTPUPOBAIH
NPY TIOHIDKEHHOM JIaBJICHWH, M HEOUYHMIIEHHBIH MPOAYKT ouuInain (isur-xpomarorpadueit
(EtOAc/renranbl) ¢ momyueHueMm yuc(+/-)-meTi-3-(((-2-ruapOKCHUILIUKIIOTIEH T )METHIT )-
amuHO)-4-HuTpobensoata (493 mr, 64%). 'H AMP (CDCls) § 8.21 (br s, 1H), 8.19 (d, 1H),
7.62 (s, 1H), 7.20 (d, 1H), 4.38 (br s, 1H), 3.94 (s, 3H), 3.60 (ddd, 1H), 3.38-3.50 (m, 1H),
2.13-2.25 (m, 1H), 1.84-2.01 (m, 3H), 1.57-1.78 (m, 4H).

Cragus 2

B Kooy, cozepKaIyIo pacTBop yuc(+/-)-merun-3-(((2-
TUAPOKCULIMKIIOTIEHTHIT )METHIT )aMUHO )-4-HuTpoden3oata (0,48 r, 1,6 mmoar) B DCM (50
mi), nobGasysmn  1,8-Ouc(mumernnamuno)nadranua (0,35 r, 1,6 Mmomb). DTOT pacTBOp
nepeMeluBaId B TEYCHHEe S5 MHH M 3areM mnopuusmu jnobasisuim  Terpadropbopar
TpumeTmiiokconus: (0,48 r, 3,3 mmonb) B TeueHne 10 mMuH. PeakumoHHYIO cMech 3aTeMm
nepevemmBayin eme 18 u mpu KT. B konly nobaBnsiu BoAy, W MONYYEHHYK) CMEChH
skctparupoBamn DCM. OObenuHEeHHbIE OpPTraHUYECKHE CJIOW (PIIBTPOBAIN, U PaCTBOP
KOHLIGHTPUPOBAIA TPH TOHWKEHHOM naBjieHuH. HeounineHHyro cMech ouMmman (¢uism-
xpomatorpadueii (EtOAc/renransl) ¢ monydenneM [Ipomeskytounoro coequnenus 28 (0,4 T,
80%). 'H SIMP (600 MI'y, CDCls) § 8.19 (d, 1H), 7.61 (s, 1H), 7.20-7.12 (m, 1H), 3.93 (s,
3H), 3.57-3.50 (m, 1H), 3.43 (dd, 6,3 'y, 1H), 3.30 (s, 3H), 2.22 (d, 1H), 1.89-1.43 (m, 7H).
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IIpomexyTouHoe coequHenue 29
mpem-bytun-3-¢prop-4-aurpodeH3oar

3-®dTop-4-HuTpobeHn3otinyto kucaoty (2,60 r, 14,0 mmons) pactopsuiin B THF (30
M), cMech obpabarbiBamu Boc-anruapunom (6,13 r, 28,1 mmons) 1 DMAP (525 wr, 4,21
MMoJib) 1 3areM nepememuBanu npu KT. Beictpo 00pa3oBaBiIyiOCs T'YCTYHO CYCHEH3UIO
3aTeM nepemelnBain B TeueHue 3 4 npu 40°C, u B 3TO BpeMsl CyCIeH3HUs IpeBpalianach B
ppokuil  pactBop. Ilocne KOHLEHTpUPOBAaHUA PEAKLUOHHOM CMECH IMpPU IMOHUKEHHOM
naByieHMH octaTtok pactBopsuiin B EtOAc, aacopOupoBasii Ha CHIHMKareib W 3aTeM
3JIFOUPOBAJIH Yepe3 KOPOTKYI HaOUBKy cunukaresisi cmecbrio 50% EtOAc/rentan. @unbTpar
KOHLIEHTPUPOBAJIN TMpU TOHMXXKEHHOM JaBJeHMM C [monydeHueM IIpomexxyTodHOro
coenuuenns 29 (8,88 r, 68%) B Bume *KeaTOro TBEpHOro semecrsa. 'H SIMP (600 MIw,
CDCls) 6 8.05-8.09 (m, 1H), 7.86-7.90 (m, 2H), 1.61 (s, 9H).

HN N Br HN N Br

2 o
H,N” N HoN” N

IIpomexytounoe coequnenue 30
5-EpOM-N3-MeTI/IJIHI/IpI/I):[I/IH-Z,3-):[I/IaMI/IH
IIpomexyTouHoe coequHenue 31
5-EpOM-N3,6-I[I/IM€TI/IJ‘II‘II/IpI/II[I/IH-2,3-L[I/IaMI/IH
IIpomexxyrouHoe coeanHeHue 30 CHHTE3MPOBAJIM B COOTBETCTBUM C OIMCAHHON B
nutepatype wmeromukoit (Choi, J. Y. et al. J Med Chem. 2012, 55 852-870).
ITpomeskyTouHoe coenuHeHne 31 CHHTE3UPOBAIH, UCTIONB3Ys TAKOH e Croco0.

-~
Nq
cl N
Y C 0
N
o_
IIpomexxyTouHOe coeauHeHue 32
Metun-2-(xnopmernn)- 1 -((1-metun-1H-umunazon-5-un)mernn)- 1 H-6en3o[ d jJumunazon-6-
kapOokcuIaT
Cragus 1

K 6ecuserHomy pactBopy Metmi-3-¢prop-4-uutpodbensoara (1,0 r, 5,0 mmons) B DMF

(10 mi) mennenno nobasnsanu (1-merun-1H-umunazon-5-um)meranamus (670 mr, 6,0 MMOIb)
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u Et:N (762 wmr, 7,53 mmonsb). PacrBop nepememmsamu npu 60°C B TeueHue 16 u.
Peaknmonnyto cmecy BimuBamu B H,O (30 mn) u skcrparmpoBamim DCM (3 x 30 m).
OObenuHeHHbIE OpraHMYeckHe OSKCTpakThl cymmian Hax NapSOs,  ¢unpTpoBanu u
KOHLIEHTPUPOBAJIM TIPU MOHWKEHHOM JaBiieHHH. HeouMineHHbIH MPOXyKT OYHIIamy (IidIi-
xpomatorpadueii (20% MeOH/DCM). TTonyueHHOe KenTOe TBEPAOE BELIECTBO PACTHUPATH
co cmeceto 30:1 PE/EtOAc ¢ mnoaydenuem  metwi-3-(((1-merui-1H-umunazon-5-
HIT)MeTHI)aMuHO)-4-HutpoGensoara (1,2 1, 82%) B BHE KENTOrO TBEPAOro Bemecta. 'H
SAMP (CDCls) 6 8.26 (d, 1H), 7.96 (br s, 1H), 7.71 (d, 1H), 7.50 (s, 1H), 7.35 (dd, 1H), 7.13
(s, 1H), 4.55 (d, 2H), 3.97 (s, 3H), 3.68 (s, 3H).
Cragus 2
K xenroit cycnensunm metwi-3-(((1-mernn- 1H-uMnaas3on-5-um)MeTin)aMuHo )-4-
HUTpoOen3oara (5,46 r, 18,8 mmoinb) B MeOH (160 M) nobasnsinm BiaaxkHeii 10% Pd/C (1 1).
Oty cmech nepemennBanu B armocdepe H, (1 atm) B redenne 36 1 npu 20°C. PeakinoHHyO
cMmech (QuibTpoBamHM, M ocamok Ha (uubTpe mpomseiBain MeOH (200 wmu). ®unbrpar
KOHLIEHTPUPOBAJIN MPU MOHW)KEHHOM JaBJIEHUH € TIOJy4eHueM MeTmi-4-aMuHo-3-(((1-meTni-
IH-umunazon-5-un)mermn)amuao)oensoara (4,8 r, 98%) B BHUIe KOPUYHEBOTO TBEPAOTO
emectsa. 'H SAMP (DMSO0-d6) & 7.56 (s, 1H), 7.18 (d, 1H), 7.13 (s, 1H), 6.87 (s, 1H), 6.55
(d, 1H), 5.50 (s, 2H), 4.84 (t, 1H), 4.23 (d, 2H), 3.73 (s, 3H), 3.63 (s, 3H).
Cranus 3
Kpacuyro cmech wmerui-4-amuno-3-(((1-metun-1H-uMunas3om-5-ua)MeTH ) aMuHo ) -
6enzoara (780 mr, 3,00 MMOJIB) U 2-TUAPOKCUYKCYCHOM KUCHOTHI (342 wmr, 4,49 MMoOIb) B
mesutmiene (8 mn) nepemernuBanu npu 140°C B atmocdepe N B Teuenue 14 4 u npu 25°C B
TeueHue 48 4. IIpo3paunblil KEeNThIH PaCTBOP AEKAHTUPOBAIM C MOJYYEHHEM KOPUYHEBOIO
ocraTtka, KoTtopelii pactBopsuii B MeOH (50 mu1) U KOHLEHTPHPOBAIU TPH TOHIKEHHOM
nasyeHny. HeounmmeHHbIH npoaykT ouninany Gusm-xpomarorpadueii (20% MeOH/DCM) ¢
MOJy4YEeHUEM MeTi-2-(runpokcumernn)- 1 -((1-merun- 1 H-umunazon-5-un)mermn)-1H-
6enso[dumunason-6-kapbokcmnara (318 mr, 35%) B Buze xenToii nensl. 'H SIMP (DMSO-
d6) 6 8.13 (d, 1H), 7.83 (dd, 1H), 7.71 (d, 1H), 7.60 (s, 1H), 6.59 (s, 1H), 5.69 (s, 2H), 4.76 (s,
2H), 3.91 (s, 1H), 3.84 (s, 3H), 3.53 (s, 3H).
Cranus 4
K xentoii cycnensuu 2-(ruppokcumerin)-1-((1-mernn-1H-umunazon-5-mn)mernn)-

1H-6en30[d]Jumunason-6-kapookcunara (500 mr, 1,66 mmons) 8 DCM (10 mur) u DMF (3 mn)
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no karsiM podasisuin SOCI, (990 wmr, 0,60 mn, 8,32 mmone) npu KT. D1y peakuuonnyro
cmecy nepememmBand npu KT B TeueHne 1 4, KOHUEHTPUPOBAIU MPU MNOHHWKEHHOM
JIaBJIEHUH, WU TIOJy4eHHbI KOpU4HEBbIN ocratok pactupanu ¢ DCM (10 mm). Teepmoe
BeLecTBO cobupanu GpuipTpoBaHueM, nmpombsiBagn DCM (5 M) U Cylmimm nox BaKyyMoM ¢
nonyueHuem IIpomeskytouHoro coemunenus 32 (431 mr, 73%) B BuAe He COBCeM Oeoro
tBepmoro Bemecrsa. 'H SAMP (400 MI', DMSO-d6) & 9.17 (s, 1H), 8.31 (s, 1H), 7.91-7.99
(m, 1H), 7.77-7.87 (m, 1H), 7.11 (s, 1H), 5.92 (s, 2H), 5.13 (s, 2H),) 3.87 (s, 3H), 3.86 (s,
3H); MC(3PU+): 319.0 (M+H).

C|/\WN/ N
N—¢ N
IIpomexxyTouHoe coequHenue 33
5-Xnop-2-(xaopmerun)-3-metun-3H-umunazo[4,5-b jnupunun

Cragus 1
K cycnensun 2,6-guxiop-3-aurpornupunnaa (200 r, 1,04 mons) u Na,COs (132 T,
1,24 monp) B EtOH (1 1) mo xamsam mmpuuem nodasmsuun 2,0 M MeNH, B THF (622 wmu,
1,24 monp) npu 0°C. ITocne mobamneHus: peaklIMOHHYIO cMech nepeMentnBanu npu 18°C B
TedeHue 6 4. XKenryro cMech GUIbTPOBAIN, U QUIBTPAT KOHLIEHTPUPOBAIM MPH MOHWKEHHOM
JaBJIEHUU C TIOJYyYE€HHEM >KEJITOrO TBEPAOro BeLIeCTBA. JTOT HEOUUINEHHBIH NPOAYKT
ounimanu ¢usu-xpomarorpadueit (PE/EtOAc 0-5%) ¢ monyueHuem 6-xyop-N-meTun-3-
HUTpONHpHIHH-2-aMrHa (158 T, 81%-HbIil BBIXOX) B BUIE JKENTOrO TBEPAOro Bemectsa. 'H

SAMP (DMSO0-d6) 6 8.72 (br s, 1H), 8.41 (d, 1H), 6.76 (d, 1H), 3.00 (d, 3H).

Cragus 2
K cmecu 6-xmop-N-merun-3-aurporupunns-2-amuna (15,8 r, 84,2 mmons) B AcOH
(100 M) mobasnsim moporuok sxkenesza (15,4 r, 276 mmonp). XKenTyro cMech mepeMennBaIn
npu 80°C B Teuenne 3 4. Peakunonnyro cmech oxnaxnanu 10 KT u ¢punsrposanmn. Ocanok Ha
¢unbTpe mpomeBasm  EtOAc (2 x  100). OObenuHeHHblE OpTraHUYECKHE  CJIOH
KOHLIEHTPUPOBAJIN TMPHU MOHWKEHHOM JaBJICHUH, U HEOUHIIEHHBIA MPOAYKT OYHINAIH (II3II-
xpomarorpadueir (120 r cunmkarens, 50% EtOAc/PE) ¢ monydeHuem 3-aMHHO-0-XJIOp-2-
metunamuHonupuauHa (8,40 r, 63%-Hbll BBIXO) B BUAE€ KOPUYHEBOTO TBEPIOTO BEIIECTBA.

'H AAMP (CDCls) § 6.80 (d, 1H), 6.50 (d, 1H), 3.39 (br s, 2H), 3.01 (s, 3H).

Cranus 3
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K pactBopy 3-amuHO-6-x10p-2-Merunamunonmpunusa (50,0 r, 317 mmonb) B
nuokcane (1,2 m) mobGammsuin xyopauetwixyaopun (55,5 mi, 698 MMoOJb), U 3Ty CMeECh
nepemewmuBanu npu 15°C B teuenue 50 mMuH. Kopu4HeBy0 cMech KOHLIEHTPUPOBAIU MPHU
NOHWKEHHOM JaBJICHUU C TMOJIy4Y€HHEM KOPMYHEBOIO TBEPAOrO BELIECTBA, KOTOPOE
nepenocuii B TFA (1,2 n) u nepememuBanun npu 80°C B Teuenue 60 4. Cwmech
KOHLIEHTPUPOBAJIHN IPH MOHUKEHHOM J[aBJIEHHH C MOJyYE€HHEM KOPHUYHEBOIO Macia. JTO
macno pasbamsmn EtOAc (1 n) u HelTpanu3oBalivi HACHIIEHHBIM BOJHBIM PacTBOPOM
NaHCOs;. Ilocne npekpamenust BoineneHuss CO, ciou pasnaensii, W BOIHBIA CJIOU
skcrparupoamn EtOAc (200 mur). OpraHudeckne 3KCTPaKTbl OOBEAMHSIIHM, CYLIWJIA Haj
Na,SO,4, ¢unpTpoBaiM U KOHLUEHTPHUPOBAIN NMPH MOHWKEHHOM JaBieHWH. HeounineHHbIH
npoaykT ouummamu ¢usm-xpomarorpadueii (rpaguent 10-25% EtOAc/PE) ¢ nonydenunem
ITpomeskyrounoro coemuHenus: 33 (61,0 T, 79%-HbIii BBIXOA) B BHIE JKEJITOTO TBEPIAOTO

pemectea. 'H SIMP (400 MI', DMSO-d6) & 8.13 (d, 1H), 7.37 (d, 1H), 5.11 (s, 2H), 3.84 (s,

3H).
O
@g ~
O

IIpomesxyTouHoe coeaunenue 34
Metun-2-((4-(6-((4-xn0p-2-hTopOeH3 T ) OKCH ) TUPU AN H-2-HJT ) TUTIEPUAMH- | -1t )metn)-1-(2-
mMeTokcudTI )- | H-6en3o[ d Jumunazon-6-kapOokcunar

Cwmecw IIpomexyrounoro coemunenus 3 (13,0 r, 23,8 mmons), IIpomexyTouHOrO
coequnenust 19 (6,72 r, 23,8 mmonb) u K,CO; (16,4 1, 119 mmons) B MeCN (200 M)
nepememuBany npu S0°C B Teuenne 12 4. Cmech oxnaxkaanu 1o KT u BiuBanu B Boay (200
mit). Cmech skcrparupoBaiu EtOAc (3 x 500 mut), 1 oObeIMHEHHbIE OpPTaHUYECKUE CJIOU
pOMBIBaIIN paccoiioM (2 x 500 mi), cymmnn Hag NapSOy, GUIbTPOBANIHN U KOHLIEHTPUPOBAIN
NP TOHWXEHHOM JaBJeHWH. HeounmmeHHbI NpoaykT ovwmanu (iasm-xpomarorpadueit
(120 r cumukarensi, rpagueHtr 0-2% MeOH/DCM) c¢ mnonydenuem IIpomekyTodHOTO
coenunennst 34 (12,5 T, 93%) B Bume GIeIHO-KENTOro TBEpAOro Bemectsa. 'H SAMP (400
MI'y, CDCI3) 6 8.16 (s, 1H), 7.97 (d, 1H), 7.75 (d, 1H), 7.50 (t, 1H), 7.44 (t, I1H), 7.11 (m,
2H), 6.73 (d, 1H), 6.61 (d, 1H), 5.41 (s, 2H), 4.64 (t, 2H), 3.96 (s, 3H), 3.92 (s, 2H), 3.79 (4,
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2H), 3.31 (s, 3H), 2.99 (d, 2H), 2.58-2.67 (m, 1H), 2.29 (t, 2H), 1.78-1.91 (m, 4H).
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O

N
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IIpomexyTouHoe coequHeHue 35
Mertun-1-(2-meTokcns T )-2-((4-(6-0kco- 1,6-TuruaAponupuInH-2- 11 )TUNIePUAHH- | -
wi)metin)- 1 H-6en3o[ d Jumunazon-6-kapOokcunar

K mnepememmuBaemoii cycnensun I[IpomexyTtounoro coenunenust 34 (500 wmr, 0,88
mMmoib) B MeOH (10 mi) nobasnsiim 4 M HCl B muoxcane (4,5 mu, 20 mmonb). D1y
peakunoHHy cMmech HarpeBaiu a0 70°C u mepememuBanu B TeueHue 18 4. Cmech 3arem
oxnaxzaamu 10 KT 1 KOHIeHTpUpOBaIH MPH MOHMKEHHOM JaBiieHnH. OCTaTOK MEPEeHOCHITH B
HacbieHHbIH BonHbIH pacTBop NaHCO; u skcrparmposamn DCM (3 x). OObenuHeHHBIE
OpPTaHUYECKHE SKCTPAKThl MPOMBIBATH paccoioM, cymuian Haj Na;SOs, ¢uipTpoBanmu u
KOHLIEHTPUPOBAIU TPU MOHMKEHHOM naBieHuH. OCTaTOK pPacTBOPSUIM B MHUHHUMAJIbHOM
kommuectee DCM  u  wmemnenHo nobasmsimi PE  no obOpasoBanusi ocagka. Cwmech
nepeMeLInBaly 1 TPaHyJIMPOBAHUS TBEPAOTO BEIeCTBAa B TeueHue 2 4. TBepaoe BeLIecTBO
BbIAEISUTH (uibTpoBaHueM U npombiBaiu PE ¢ monydyennem IIpoMesxyTOUHOrO coeqHEHMS
35 (280 mr, 75%) B BHe He coBceM Gemoro TBepmoro Bemectsa. 'H SIMP (600 MI', CDCl3)
§ 11.43 (br s, 1H), 8.13 (s, 1H), 7.96 (d, 1H), 7.73 (d, 1H), 7.36 (dd, 1H), 6.39 (d, 1H), 6.02
(d, 1H), 4.61 (t, 2H), 3.96 (s, 3H), 3.92 (s, 2H), 3.75 (t, 2H), 3.29 (s, 3H), 2.99 (d, 2H), 2.51 (4,
1H), 2.30 (t, 2H), 1.93 (d, 2H), 1.72 (qd, 2H).

IIpomexxyTouHOe coeauHeHue 36
MeTtnn-2-((4-(6-xa0pmupUaNH-2-1i ) TUNepUanH- 1 -un)mernin)- 1 -mernin- 1 H-
oenso[ d]umunazon-6-kapOokcunar
Cragus 1
B Oecusernbiit pactBop IIpomexyrounoro coemunenus 2 (6,00 r, 20,2 mmonb) B

DCM (60 mn) nobasmsimu 4 M HCI/EtOAc (60 mi), 1 pacTBOp CTAaHOBWIICS MyTHBIM. JTY
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cycneH3uto nepemewmnBanu npu 20°C B TedeHwe 2 4 M 3aT€M KOHLIEHTPUPOBAIM IPH
TTOHUXEHHOM JaBJICHUU c MOJIyYEHUEM 2-xJ70p-6-(nunepunnuH-4-ui)mupuaInHa
rugpoxsiopuna (5,45 r, 99%) B Bune TBEpAOro BELIECTBA. 'H amp (DMSO0-d6) 6 9.32 (br s,
1H), 8.95 (brs, 1H), 7.83 (t, 1H), 7.37 (d, 1H), 7.31 (d, 1H), 3.31 (d, 2H), 2.89-3.06 (m, 3H),
1.85-2.04 (m, 4H).
Cragus 2
K cmecu 2-xmnop-6-(nunepunuH-4-un)nupuauaa rugpoxyaopuna (5,45 r, 20,2 MMoub)
u K,CO; (8,38 1, 60,6 mmons) B DMF (50 mu) nobasisuiu sTun-2-6pomanerar (4,05 r, 24,3
mmonib). Cmech nepememmuBaiu npu 20°C B Tedenue 2 4 u 3areM pazdasisuin EtOAc (300
wi1) 1 npombiBasid Bogoi (100 mur). Opranuueckuil cioii npomeiBaiu paccojioMm (200 m),
cymmimn Hax NapSO4, QuiupTpoBasM W KOHLEHTPUPOBAIHM MMPH TMOHWKEHHOM JIaBJICHUU.
Heounmennsiii mponykt ounmanu ¢sm-xpomarorpadueii (rpagueHt EtOAC/PE 5-15%) ¢
noJiy4eHueM 3Tui-2-(4-(6-xnopnupuauH-2-un)nunepuant-1-mnanerara (5,44 r, 95%) B
Bize xenroro macaa. 'H SIMP (CDCls) § 7.59 (t, 1H), 7.16 (d, 1H), 7.11 (d, 1H), 4.21 (q,
2H), 3.26 (s, 2H), 3.08 (d, 2H), 2.72 (tt, 1H), 2.31 (dt, 2H), 1.82-2.02 (m, 4H), 1.29 (t, 3H).
Cragus 3
B pactBop sTun-2-(4-(6-xnopnupunuH-2-un)nunepuans-1-mnanerara (5,44 r, 19,2
mmonb) B EtOH (50 mu) mobasmsmu 5 M NaOH (11,5 mn, 57,5 mwmonb). PactBop
nepememuBanu npu 25°C B TedeHue 2 4. PeakinoHHYIO cMech racuiu aobasneHueMm 1 M
HCl wu oskcrparupoBamu cmeceto DCM/MeOH (10:1, S x 80 m). OObenuHeHHbIE
OpraHUYEeCKUe SKCTpakThl cymmwin Hagy MgSQO,, (GUIbTpOBaIM M KOHLEHTPUPOBAIH MPU
NMOHM)KEHHOM  JIaBJIGHUU C  moJdydeHueM  2-(4-(6-XJIopHupuanH-2-H1)TUIEePUIHH- 1 -
HIT)yKCYCHOMH KHCIOTHI (4,50 T, 92%) B BHze %enroro Teepaoro semecrsa. 'H SIMP (CD;0D)
8 7.71 (t, 1H), 7.24 (d, 2H), 3.20 (d, 2H), 3.13 (br s, 2H), 2.70-2.83 (m, 1H), 2.29 (br s, 2H),
1.83-2.06 (m, 4H).
Cranus 4
B sxenteiii pactBop 2-(4-(6-XIOpIHUPUINH-2-HI)TUTIEPUAHNH- | -HIT)YKCYCHONH KHCIIOTBI
(4,50 r, 17,7 mmonb) u Ilpomexxyrounoro coegurenus 16 (3,50 r, 19,4 mmons) B DMF (50
mi) nodasmsin HATU (8,06 1, 21,2 mmonb) npu KT. PeakiimoHHy0 cMech nepeMernBain
npu 15°C B Teuenne 20 muH u 3atem nodasmsuim EtsN (3,58 r, 35,3 mmons). XKentyro cmech
nepeMemnBanu npu 50°C B Teyenue 2 4. [lonyueHHY0 KOPUUHEBYIO CMECh BIMBAIU B BOIY

(160 mm) u sxcrparuposanu EtOAc (3 x 100 mu). OObenuHeHHbIE OPraHUYECKHE SKCTPAKTHI
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npombiBasu paccosioM (3 x 100 mur). Oprannueckuii cnoii cymmnu Hag Na, SOy, punbTpoBanu
Y KOHLIEHTPUPOBAJIM MPHU MOHWKEHHOM JaBjeHuH. HeounimeHHbIi mpoayKT ounInany ¢uism-
xpomatorpadueit (MeOH/DCM 0-5% rpaauent) ¢ nonaydeHueM Metui-4-aMuHo-3-(2-(4-(6-
XJIOPTIIUPUAMH-2 -1 TUIepUANH- | -1i1)-N-MeTnnaneraMmuno))oeH3oara (7,37 T,
KOJIMYECTBEHHBIN BbIXO) B BUe »kenroro macna. JKX-MC(OPU+): 417,1 (M+H).
Cragus 5

Cmecp  metmi-4-aMuHO-3-(2-(4-(6-XI0pIUPUINH-2- 1T )TUTIEPUAHH- | -11)-N-MeTHII-
aneramuno)oensoara (7,37 r, 17,7 mmons) B AcOH (100 mu) nepemermmBanu mpu 60°C B
TeueHue 16 4. KopuuHeByr0 CMeChb KOHLIEHTPUPOBAJIM MPH IOHUKEHHOM JABJIEHUU C
NOJIy4eHHEM KOPHYHEBOro Mmacia, kotopoe nepeHocwiu B EtOAc (300 mi) U mpombiBasiu
HachleHHbIM BoAHBIM pactBopoM NaHCOs3 (100 mi). Opranudeckwii ClIOH NPOMBIBAIN
paccomom (3 x 100 wmm), cymummm Hag MgSO,, QuUIBTpOBaTM M KOHLEHTPUPOBAIU IPH
NOHM)KEHHOM  AaBlieHHMH. HeouwmeHHbI mnpoaykT ounmanu (iasm-xpomarorpadueit
(EtOAC/PE 0-50% rpanuenT) ¢ nonyderneM [Ipomexyrounoro coequaenus 36 (3,51 r, 50%)
B BHJIE JKEJITOTO TBEPJOTO BEIIECTBA. 'H amp (CDCl5) & 'H amP (400 MI', CDCI3) 6 8.14
(s, 1H), 7.98 (d, 1H), 7.75 (d, 1H), 7.58 (t, 1H), 7.17 (d, 1H), 7.10 (d, 1H), 3.99 (s, 3H), 3.97
(s, 3H), 3.95 (br s, 2H), 3.09 (d, 2H), 2.77 (br s, 1H), 2.43 (br s, 2H), 1.83-2.04 (m, 4H); )KX-
MC(OPHH): 399,1 (M+H).

Cl F
S Nf
NN o
o N\ N
| OH
=
ITpumep 1A-01
2-((4-(6-((4-Xnop-2-propOeH3 M) OKCH ) TUPUANH-2 -1 )ITHITePU AU H- | -1T)MeTH)- | -MeTHII-
1H-6en30[ d]umunazon-6-kapOOHOBOH KHUCIOTHI THIPOXIOPHT
Cragus 1
ITIpomexxyrounoe coegunerne 17 (115 wmr, 0,482 wmmomne), IIpomexyrodnoe
coenunenue 3 (178 wr, 0,554 mmons) 1 K,CO;3 (133 mr, 0,96 mmonb) obvenunsiin B MeCN
(4,8 M), u 31y cmech mepememuBaiu npu 35°C B Tedenune 3 4. PeakumoHHYIO CMech
oxnaxpamu 10 KT, pasbasmsamm EtOAc u skctparupoBanmu Bomod. OpraHudeckuil Cioi

cyurmuii Hag MgSQOis, QUIBTPOBAIM YW KOHLEHTPUPOBAIU MPH TMOHWKEHHOM JaBJICHUU.

ITony4yeHHbII HEOUMINEHHBIH NMPOAYKT ouummaiu (ism-xpomarorpadueii (24 r guokcuna
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kpemuusi, 0-100% EtOAc/rentan) ¢ mnomyueHuem 215 wmr wmermn-2-((4-(6-((4-xmop-2-
(bTOpOEH3MIT)OKCH ) TUPUANH-2-WIT) TUNEePUINH- | -um)meTn)- 1 -metun-1H-6en3o[ dJumunaszon-
6-kapbokcunara (85%) B Bume Gexnoii mexs. 'H SIMP (400 MI'y, CDCl3) § 8.10 (br s, 1H),
7.95 (d, 1H), 7.72 (d, 1H), 7.51-7.36 (m, 2H), 7.07 (br s, 2H), 6.71 (br s, 1H), 6.57 (d, 1H),
5.38 (brs, 2H), 3.95 (s, 3H), 3.93 (s, 3H), 3.84 (br s, 2H), 2.97 (br s, 2H), 2.59 (br s, 1H), 2.27
(brs, 2H), 1.75-1.93 (m, 4H); )KX-MC(DPU+): 523,3 (M+H).
Cragus 2
Metuin-2-((4-(6-((4-xn0p-2-hTOpOEH3 T ) OKCH ) ITUPU TN H-2 - FJT ) TUTIEPUAHH- | -

wi)Metun)- 1 -merwn-1H-6en3o[dJlumunazon-6-kapbokcmmar (215 wmr, 0,411 mmonb)

cycrienaupoBain B MeOH (4 min) u obpabareiBamim 2 M NaOH (820 mki, 1,64 mmons).
Peaxnnonnyro cmech nepemeninsanu npu 40°C B teuenue 3 4 u 14 y nmpu KT. Peakiinonnyto
cmech cHoBa HarpeBasiu a0 40°C um nomkucnsmn 1 M HCI (2,50 mi, 2,50 mmons). Cmech
oxjaxknamu 1o KT, u xorma Havanm oOpa3oBBIBATHCS OCAIOK, MOTOK N, MPOMyCKadd Hax
PEaKIMOHHON CMEChIO 10 yaalieHus: mpubmusurenbHo nonoBuHel MeOH. Teepaoe BemecTso
3ateM cobupamu ¢uibTpoBanueM, npombiaiu H,O (2 x 2 mut) u 3atem cymmiu B atMochepe
N, ¢ nmonyuenunem coenuHenus Ilpumepa 1A-01 (155 mr, 69%) B BUIe TBEpAOro BEILECTBA.
'H AMP (600 MI'y, DMSO-d6) & 12.74 (br s, 1H), 8.15 (s, 1H), 7.79 (d, 1H), 7.58-7.65 (m,
2H), 7.54 (t, 1H), 7.43 (d, 1H), 7.27 (d, 1H), 6.85 (d, 1H), 6.65 (d, 1H), 5.34 (s, 2H), 3.94 (s,
3H), 3.82 (s, 2H), 2.93 (d, 2H), 2.57 (t, 1H), 2.19 (t, 2H), 1.73-1.80 (m, 2H), 1.64-1.73 (m,
2H); XKX-MC(3PU+): 509,2 (M+H).

Coenunenusi, nepeunciaeHnbie B TaOmune 1 Huke, ObUTM MOJyYeHBI MO0 METOIHMKAM,
AQHAJIOTMYHBIM METOAWKAM, ONHCAaHHBIM Bbilie i cuHTe3a CoenmHenus 1A-01, ¢
WCIIOJIb30BAaHUEM COOTBETCTBYIOLIUX MCXOJHBIX BEIIECTB, KOTOPbIE KOMMEPUYECKH JTOCTYIIHBI,
MOJTYYEHbI C KCIOJIb30BAHHEM CIIOCOOOB TOJYYEHUSs, U3BECTHBIX CIIEIUANUCTAM B JaHHOU
o0JacTH, WM TOJNY4YEeHBI CIIOCOOAMU, aHAJNIOTMYHBIMH CIIOCO0OAM, OMHMCAHHBIM BBIIIE IS
APYTUX TPOMEKYTOYHBIX coenuHeHui. COemUHEHUs OYUINAIN, WCIONb3ysl CHOCOOBI,
KOTOpbIE H3BECTHBI CHEIHATMCTaAM B JAaHHOH OOJNIACTH ¥ KOTOpPbIE MOTYT BKJIFOYATH
xpomarorpaduro Ha cunukarene, KXBJI, nim KpuCTAIM3alMI0 W3 PEAKLIHOHHOW CMECH.
Koneunble coennHEHUsI BbIIECJSUIM B BUJE HEUTPAIbHBIX COEAWHEHUN WJIM B BUAE COJEH

NMPUCOCANHEHNUA KUCJIOThI UJIK OCHOBAHMU.
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Tabmuua 1

ITp. Ne

HasBanue

Hannasie AMP/nanubie XXX-MC

2-[(4-{6-[(4-xm0p-2-
(bTOopOEH3MIT)OKCH |TUPUANH-2-

W} unepuanH- 1 -un)merni]-1-

'H SIMP (400 MI'u, CD;0D) & 8.30 (s, 1H), 7.99 (d,
1H), 7.71 (d, 1H), 7.60 (t, 1H), 7.50 (¢, 1H), 7.17-
7.25 (m, 2H), 6.86 (d, 1H), 6.67 (d, 1H), 5.42 (s, 2H),

1A-02 (2-meTokcmyTiin)-1H- 4.68 (t, 2H), 4.25 (br s, 2H), 3.81 (t, 2H), 3.35 (s,
OeH3uMuIa301-6-kapOOHOBAas 3H), 2.67-2.88 (m, 3H), 2.00 (br s, 4H). XXX-
KHCJIOTa MC(OQPU+): 556,3 (M+H).
2-{[(2S)-4-{6-[(4-unaHo-2- 'H SIMP (400 MI'u, CD;OD) § 8.41 (d, 1H), 8.12
dropbersmn)okcu Jrupuanna-2- | (dd, 1H), 7.82 (d, 1H), 7.65 (m, 1H), 7.60-7.48 (m,
W} -2-MEeTHJIHIEPa3HH- 1 - 3H), 6.43 (d, 1H), 6.27 (d, 1H), 5.48 (s, 2H), 4.68 (m,
1A-03 wi|merun }-1-(2-metokcnsytin)- | 2H), 4.57 (d, 1H), 4.17-4.01 (m, 2H), 3.80 (m, 2H),
1H-6en3umunazon-6- 3.52 (m, 3H), 3.31 (s, 3H), 3.30-3.18 (m, 1H), 1.43
KapOOHOBas KUCJIOTA (d, 3H). XKX-MC(2OPH+): 559,2 (M+H).
2-[(4-{6-[(4-xmop-2- 'H SIMP (600 MI', CD;0D) § 8.32 (s, 1H), 7.99-
dTopOensmm)okcu]-5- 8.11 (m, 1H), 7.73-7.84 (m, 1H), 7.50-7.57 (m, 1H),
droprnupunuH-2- 7.43-7.49 (m, 1H), 7.19-7.29 (m, 2H), 6.89-6.99 (m,
1A-04 | wn}munepunus-1-um)mernnl-1- | 1H), 5.29-5.65 (m, 2H), 4.78-4.81 (m, 2H), 4.63 (s,
(2-meTokcuyTiin)-1H- 2H), 3.83-3.96 (m, 2H), 3.72-3.78 (m, 2H), 3.35-3.46
OeH3uMu1a301-6-KapOOHOBAas (m, 2H), 3.30 (s, 3H), 2.95-3.13 (m, 1H), 2.21 (d,
KUCJIOTa 4H). XKX-MC(3PU+): 570,0 (M+H).
2-[(4-{6-[(4-xm0op-2- KX-MC E(4-302) XBridge C18 2,1 x 50 MM, 5 MKM;
¢dropbensmn)okcu]-3- nonsuxkHas ¢asza: ot 1,0% MeCN B Boze (0,1%
dropnupunuH-2- TFA) no 5% MeCN B Boze (0,1% TFA) 3a 0,6 muH,
Wi jiunepasus-1-mn)mernn]-1- | 3arem ot 5,0% MeCN B Boze (0,1% TFA) no 100%
1A-05 | (2-meTokcuyTrn)-1H- MeCN (0,1% TFA) 3a 3,4 muH, 3atem Ha3zazn 1o 1,0%

O6eH3nMuIa3011-6-kapOOHOBas

KuUCJI0Ta

MeCN B Boze (0,1% TFA) 3a 4,3 MuH u BeIIEPIKKA
0,7 mun. Cxopoctb notoka: 0,8 mi/muH. Bpems
ynepsxkuBanus: 2,95 mun. JKX-MC(OPU+): 5722
(M+H).
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IIp. Ne Hasanue Hannasie AMP/nanubie XXX-MC
2-{[(2S)-4-{6-[(4-xn0p-2- 'H SIMP (400 MI'u, CD;OD) § 8.43 (d, 1H), 8.13
¢dropbensnm)okcn]-3- (dd, 1H), 7.83 (d, 1H), 7.51-7.37 (m, 2H), 7.29-7.18
bTopnupuauH-2-1 }-2- (m, 2H), 6.36 (dd, 1H), 5.38 (s, 2H), 4.69 (q, 2H),

1A-06 | merunnunepasus-1-mwn|merun}- | 4.56 (d, 1H), 3.97 (m, 2H), 3.80 (t, 2H), 3.56 (m,
1-(2-metokcusTin)-1H- 3H), 3.29 (m, 1H), 1.44 (d, 3H).
OeH3uMuIa301-6-kapOOHOBAas KX-MC(OPHUH): 586,0 (M+H).

KUCJIOTa

2-{[(2S)-4-{6-[(4-x70p-2- 'H SIMP (400 MI'y, CD;OD) § 8.43 (d, 1H), 8.13

¢dTopOensmm)okcu]-5- (dd, 1H), 7.83 (d, 1H), 7.50 (m, 1H), 7.40 (dd, 1H),

droprnupuauH-2-m}-2- 7.29-7.20 (m, 2H), 6.38 (dd, 1H), 5.47 (s, 2H), 4.69
1A-07 | metunnunepasus-1-wn|merun}- | (m, 2H), 4.55 (d, 1H), 4.06 (dd, 2H), 3.80 (m, 2H),

1-(2-merokcuaTnn)-1H- 3.55 (brs, 2H), 3.43 (d, 1H), 3.24 (d, 1H), 1.45 (d,

OeH3nMua301-6-kapOoHOBas 3H). XKX-MC(2OPH+): 586,1 (M+H).

KHCJIOTA

2-{[(2S)-4-{6-[(4- 'H SAIMP (400 MI'u, CD;OD) § 8.42 (d, 1H), 8.13

LIHaHOOEH3MJT )OKCH |-5- (dd, 1H), 7.82 (d, 1H), 7.77-7.69 (m, 2H), 7.62 (d,

droprupunuH-2-un}-2- 2H), 7.42 (dd, 1H), 6.37 (dd, 1H), 5.52 (s, 2H), 4.69
1A-08 | merunnunepasus-1-mwn|merun}- | (m, 2H), 4.52 (d, 1H), 3.99 (t, 2H), 3.80 (m, 2H),

1-(2-merokcuaTi)-1H- 3.56-3.32 (m, 3H), 3.32 (m, 2H), 3.27-3.10 (m, 2H),

OeH3uMu1a301-6-KkapOOHOBAas 1.41 (d, 3H). XKX-MC(QPU+): 559,2 (M+H).

KUCJIOTa

2-{[4-(6-{[(4-unano-2- 'H SIMP (400 MI'u, CD;OD) § 8.33 (d, 1H), 7.99

dropdennn)(mernn- (dd, 1H), 7.73-7.49 (m, SH), 6.86 (d, 1H), 6.70 (d,

d2)]okcu } mupuauH-2- 1H), 5.30 (d, 1H), 4.81-4.71 (m, 1H), 4.66 (m, 1H),

1A-09 | mwm)nmunepunus-1-wi|mernn}-1- | 4.50 (m, 1H), 4.08 (d, 1H), 3.97 (d, 1H), 3.11 (d,

[(2S)-okceran-2-unmertw]-1H-
O6eH3nMuIa301-6-kapOOHOBas

KHUCJI0Ta

1H), 3.00 (d, 1H), 2.83 (m, 1H), 2.67 (m, 1H), 2.56
(m, 1H), 2.36 (m, 2H), 1.86 (m, 4H). KX~
MC(9PH+): 558,2 (M+H).
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IIp. Ne Hasanue Hannasie AMP/nanubie XXX-MC
2-({4-[6- 'H SIMP (400 MI'u, CD;OD) § 8.35 (dd, 1H), 8.05
(GeH3UIOKCH)TUPUIUH-2- (dd, 1H), 7.81 (dd, 1H), 7.67 (dd, 1H), 7.51-7.42 (m,
wi |nunepunus-1-un ymerun)-1- | 2H), 7.42-7.34 (m, 2H), 7.34-7.25 (m, 1H), 6.93 (d,
1A-10 | (2-merokcusTiin)-1H- 1H), 6.75 (dd, 1H), 5.43 (s, 2H), 4.82 (s, 2H), 4.64 (4,
OeH3uMu1a301-6-KkapOOHOBAas 2H), 3.91 (brs, 2H), 3.77 (m, 2H), 3.43 (t, 2H), 3.15-
KHCIIOTA 3.02 (m, 1H), 2.27 (m, 4H). XKXX-MC(OPU+): 501,3
(M+H).
2-[(4-{6-[(4- 'H SIMP (400 MI', CD;OD) § 8.41 (d, 1H), 8.11
IHaHOOEH3WIT )OKCH | TUPULHH- (dd, 1H), 7.82 (d, 1H), 7.76-7.67 (m, 2H), 7.57 (dd,
2-unjnunepasus-1-un)merun]- | 3H), 6.43 (d, 1H), 6.30 (d, 1H), 5.44 (s, 2H), 4.68 (m,
LA 1-(2-metokcusTiin)-1H- 4H), 3.78 (m, 6H), 3.37 (m, 4H), 3.31 (s, 3H). 2XKX-
OeH3nMua301-6-kapOoHOBas MC(3PU+): 527,2 (M+H).
KHCJIOTA
2-[(4-{6-[(4-xmop-2- 'H SIMP (400 MI', CD;OD) § 8.46 (d, 1H), 8.15
dropbensmn)okcu Jrupunann-2- | (dd, 1H), 7.85 (d, 1H), 7.70 (t, 1H), 7.48 (t, 1H),
AL2 wi}-3,3-qumermnnunepasud-1- | 7.29-7.19 (m, 2H), 6.82 (d, 1H), 6.69 (d, 1H), 5.42 (s,
wi)merun|-1-(2-metokcustun)- | 2H), 4.77 (t, 2H), 4.52 (s, 2H), 3.82 (m, 2H), 3.69
1H-6en3umMunazon-6- (m, 2H), 3.27 (m, 2H), 3.10 (m, 2H), 1.40 (s, 6H).
KapOOHOBas KUCJIOTA KX-MC(OPH+): 5823 (M+H).
2-{[(3S)-4-{6-[(4-x710p-2- 'H SIMP (400 MI'y, CD;OD) § 8.43 (d, 1H), 8.13
dropbensmn)okcu Jrupuann-2- | (dd, 1H), 7.82 (d, 1H), 7.48 (m, 2H), 7.26-7.14 (m,
W} -3-MEeTHJIIHIIEpa3HH- 1 - 2H), 6.31 (d, 1H), 6.17 (d, 1H), 5.45-5.28 (m, 2H),
1A-13 | un]merun}-1-(2-merokcuatn)- | 4.76 (m, 2H), 4.68 (m, 1H), 4.47-4.31 (m, 2H), 4.12

1H-6ensumunazon-6-

KapOOHOBasI KHCIIOTa

(m, 1H), 3.82 (m, 2H), 3.26 (m, 3H), 2.90 (m, 1H),
2.77 (m, 2H), 1.25 (d, 3H). XKX-MC(DPH+): 568,0
(M+H).
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IIp. Ne

Hazsanue

Hannasie AMP/nanubie XXX-MC

2-{[(3R)-4-{6-[(4-x110p-2-
¢dropbensnn)okcu JnupuauH-2-

W} -3-MEeTHJIIHIIEpa3HH- 1 -

'H SIMP (400 MI'u, CD;0D) § 8.45 (s, 1H), 8.14 (d,
1H), 7.83 (d, 1H), 7.55-7.42 (m, 2H), 7.27-7.16 (m,
2H), 6.32 (d, 1H), 6.18 (d, 1H), 5.45-5.29 (m, 2H),

1A wi|merun }-1-(2-metokcusTin)- | 4.79-4.64 (m, 3H), 4.50-4.38 (m, 2H), 4.14 (d, 1H),
1H-6en3umMunazon-6- 3.82 (t, 2H), 3.00-2.78 (m, 3H), 1.27 (d, 3H). XKX-
KapOOHOBas KUCJIOTA MC(OPU+): 568,3 (M+H).
2-{[(3R)-4-{6-[(4-xn0p-2- 'H SIMP (400 MI't, CD;OD) § 8.45 (d, 1H), 8.14
dropbensmn)okcu Jrupuanna-2- | (dd, 1H), 7.85 (d, 1H), 7.50 (m, 2H), 7.27-7.17 (m,
w1} -3-(TUAPOKCUMETHII )- 2H), 6.36 (d, 1H), 6.21 (d, 1H), 5.43-5.28 (m, 2H),
1A-15 | nunepasun-1-mwn|merun}-1-(2- | 4.78-4.70 (m, 2H), 4.68 (m, 1H), 4.60 (s, 2H), 4.25
meTokcusTh)-1H- (m, 1H), 3.98 (dd, 1H), 3.90-3.76 (m, 4H), 3.62-3.45
OeH3nMua301-6-kapOoHOBas (m, 2H), 3.11 (m, 2H). )KX-MC(QPU+): 5843
KHUCIIOTa (M+H).
2-[(4-{6-[(4-unano-2- Kononka: Waters Atlantis dC18 4,6 x 50 mm, 5 MM,
¢dTopbensmn)okcu Jrupuann-2- | noxsrkHas dasza A: 0,05% TFA B Bozge (00./00.),
W1} unepuanH- 1-um)mernn]-1- | moxsmxkaas dasa B: 0,05% TFA 8 MeCN (06./00.);
[(1-meTun-1H-umunazon-5- rpaaueHT. TuHelnbii ot 95% H,0/5% MeCN no 5%
1A-I6 wi)merun|-1H-6ensumunazon- | Hy0/95% MeCN 3a 4,0 MuH, Bbiaepskka mpu 5%
6-kapOOHOBAsI KUCIIOTA H,0/95% MeCN no 5,0 mun. CKOpPOCTh MOTOKA: 2
mir/muH. Bpemst yaepsxusanus: 2,05 mun. XKX-
MC(3PU+): 580,4 (M+H).
2-[(4-{6-[(2,4- 'H SIMP (400 MI'y, CD;0D) § 9.01 (d, 1H), 8.31 (d,
mudropbensmn)okeu Jnupunus- | 1H), 8.09 (dd, 1H), 7.89 (d, 1H), 7.67 (t, 1H), 7.58
A7 2-un jiunepunus- 1 -ummerun]- | (m, 1H), 7.09 (d, 1H), 7.06-6.89 (m, 3H), 6.73 (d,

1-[(1-meTun-1H-umunazon-5-
wi)metnn|-1H-6en3nmunason-

6-kapOOHOBAast KUCIIOTA

1H), 5.89 (s, 2H), 5.45 (s, 2H), 4.85 (s, 2H), 4.00 (m,
5H), 3.42 (m, 2H), 3.14-2.99 (m, 1H), 2.40-2.17 (m,
4H). JKX-MC(DPH+): 573,2 (M+H).
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IIp. Ne

Hazsanue

Hannasie AMP/nanubie XXX-MC

2-[(4-{6-[(4-xm0p-2-
¢dropbensnn)okcu JnupuauH-2-

W} unepuanH- 1 -un)merni|-1-

'H SIMP (400 MI'u, CDCl5) § 8.13 (s, 1H), 8.09 (s,
1H), 7.95 (d, 1H), 7.74 (d, 1H), 7.49 (t, 1H), 7.42 (t,
1H), 7.09 (t, 2H), 6.71 (d, 1H), 6.60 (d, 1H), 5.93 (br

1A-18 | [(4-mpormn-4H-1,2,4-tpuazon- | s, 2H), 5.37 (s, 2H), 4.08 (br s, 1H), 3.87 (t, 2H), 3.50
3-mn)merun|-1H- (s, 1H), 3.20 (d, 2H), 2.66 (t, 1H), 2.47 (br s, 2H),
OeH3uMuIa301-6-kapOOHOBAas 2.05 (s, 1H), 1.73-2.01 (m, 4H), 1.55 (sxt, 2H), 0.89
KUCJIOTa (t, 3H), 0.74 (1, 3H). XKX-MC(OPU+): 618,6 (M+H).
2-{[(25)-4-{6-[(4-xm0p-2- 'H SIMP (DMSO-d6) & 12.74 (br s, 1H), 8.27 (s, 1H),
dropbersmn)okcu Jrupuaun-2- | 7.81 (d, 1H), 7.66 (d, 1H), 7.37-7.57 (m, 3H), 7.29
W} -2-MEeTHJIHIEPa3HH- 1 - (d, 1H), 6.33 (d, 1H), 6.08 (d, 1H), 5.30 (s, 2H), 5.17
wi|merun }-1-[(2S)-okceran-2- | (brs, 1H), 4.77 (br s, 2H), 4.42-4.57 (m, 1H), 4.37

HA-I9 wiverni |- 1 H-6em3nmunaszon-6- | (d, 1H), 4.28 (d, 1H), 3.86 (d, 1H), 3.76 (d, 1H), 3.66
KapOOHOBast KHCIIOTa (d, 1H), 3.02 (t, 1H), 2.79-2.93 (m, 1H), 2.60-2.77

(m, 3H), 2.21-2.45 (m, 2H), 1.12 (d, 3H). XX-
MC(3PU+): 580,1 (M+H).
2-[(4-{6-[(4-umano-2- 'H SIMP (400 MI', CD;CN) & 8.39 (s, 1H), 8.24 (s,
¢dropbensun)okcu |mupuann-2- | 1H), 8.08-7.96 (m, 1H), 7.83 (d, 1H), 7.80-7.63 (m,
wi jiunepuans- 1 -un)merun]-1- | 2H), 7.55 (d, 2H), 6.92 (d, 1H), 6.75 (d, 1H), 5.78 (s,
1A-20 [(4-meTun-4H-1,2 4-tpuazon-3- | 2H), 5.60 (s, 2H), 4.72-4.49 (m, 2H), 3.89 (s, 3H),
wi)metun|-1H-6ensumunazon- | 3.72 (m, 2H), 3.29 (m, 2H), 3.03 (m, 1H), 2.21-2.11
6-kapOOHOBAsT KUCJIOTA (m, 4H). XKXX-MC(OPH+): 581,3 (M+H).
2-[(4-{6-[(4-unano-2- 'H SIMP (600 MI'u, CDs;OD) § 8.33 (s, 1H), 8.02 (d,
dropbensmn)okcu Jrupuanna-2- | 1H), 7.78 (d, 1H), 7.68 (d, 2H), 7.58 (dd, 2H), 6.94
wi jiunepuans- 1 -um)merun]-1- | (d, 1H), 6.78 (d, 1H), 5.54 (s, 2H), 4.80-4.72 (m,
1A-21 | [(2S)-terparunpodypan-2- 2H), 4.67 (d, 1H), 4.43 (dd, 1H), 4.22 (q, 1H), 3.89

unmertun|- 1 H-6en3umunazon-6-

KapOOHOBasI KHCIIOTa

(dt, 3H), 3.75 (q, 1H), 3.37 (d, 2H), 3.04 (1, 1H), 2.18
(d, 5H), 1.93 (dd, 2H), 1.67 (dd, 1H). XKX-
MC(DPU+): 570,6 (M+H).
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IIp. Ne

Hazsanue

Hannasie AMP/nanubie XXX-MC

pay-2-{[(3S,4S)-4-{6-[(4-xn0p-
2-propOeH3nIT)OKCH [T pUAH-

2-un}-3-¢propnunepuaus-1-

'H SIMP (400 MI'u, CD;0D) § 8.46 (d, 1H), 8.15
(dd, 1H), 7.82 (d, 1H), 7.67 (dd, 1H), 7.52 (t, 1H),
7.30-7.19 (m, 2H), 6.96 (d, 1H), 6.76 (d, 1H), 5.45 (s,

1A-22 | un]merun}-1-(2-merokcuatn)- | 2H), 4.76 (t, 2H), 4.44 (s, 2H), 3.83 (t, 2H), 3.59 (m,
1H-6en3umMunazon-6- 1H), 3.31-3.20 (m, 1H), 3.04 (m, 1H), 2.92-2.73 (m,
KapOOHOBasI KHCIIOTa 2H), 2.32-1.89 (m, 3H). XX-MC(QPU+): 571,1

(M+H).
par-2-{[(3S,4S)-4-{6-[(4-xnop- | 'H SAMP (400 MI', CD;0D) § 8.37 (d, 1H), 8.07
2-¢propbenszunm)okcu nupunun- | (dd, 1H), 7.81 (d, 1H), 7.68 (dd, 1H), 7.54 (t, 1H),
2-un}-3-ruppokcununepunud- | 7.32-7.21 (m, 2H), 6.98 (d, 1H), 6.78 (d, 1H), 5.51-

1A-23 | 1-wn]metmn }-1-(2- 5.37 (m, 2H), 4.79 (s, 2H), 4.67 (t, 2H), 4.38 (m,
meTokcusTh)-1H- 1H), 3.86-3.73 (m, 4H), 3.16 (m, 1H), 2.95 (s, 1H),
OeH3nMua301-6-kapOoHOBas 2.37-2.16 (m, 2H). )KX-MC(QPU+): 569,3 (M+H).
KHCJIOTA
par-2-{[(3R,48)-4-{6-[(4-xmop- | 'H AMP (400 MI', CD;0D) & 8.35 (dd, 1H), 8.02
2-propbensun)okcu |mupuaus- | (dd, 1H), 7.78 (dd, 1H), 7.71 (dd, 1H), 7.48 (t, 1H),
2-un}-3-ruppokcununepunud- | 7.29-7.21 (m, 2H), 6.99 (dd, 1H), 6.81 (dd, 1H),

1A-24 | 1-mn]merwn }-1-(2- 5.46-5.36 (m, 2H), 5.24 (d, 1H), 4.90 (m, 1H), 4.69
MeToKcusTU)- 1 H- (m, 2H), 4.26 (m, 1H), 3.99 (dd, 1H), 3.94-3.81 (m,
OeH3uMu1a301-6-KkapOOHOBAas 3H), 3.78 (m, 2H), 3.63 (m, 1H), 3.30 (s, 3H), 2.56-
KHCJIOTa 2.40 (m, 2H). XKXX-MC(QPU+): 569,1 (M+H).
pau-2-{[(3R,4R)-4-{6-[(4- 'H SIMP (400 MI'u, CD;OD) § 8.32 (d, 1H), 8.00
XJIop-2- (dd, 1H), 7.78 (d, 1H), 7.70 (dd, 1H), 7.46 (m, 1H),
dTopbersmn)okcu Jrupuanna-2- | 7.26 (m, 2H), 6.94 (d, 1H), 6.81 (d, 1H), 5.37 (s, 2H),

1A-25 | un}-3-meTunnunepuans-1- 4.82 (s, 2H), 4.64 (m, 2H), 4.03 (m, 1H), 3.88 (m,

wi|metn §-1-(2-MeTOKCHITHI )-
1H-0ensumunazon-6-

KapOOHOBasI KHCIIOTa

1H), 3.75 (m, 2H), 3.67 (m, 1H), 3.54 (m, 1H), 3.27
(m, 4H), 2.58 (m, 1H), 2.34 (m, 2H), 0.84 (d, 3H).
HX-MC(IPU+): 567,1 (M+H).
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IIp. Ne Hasanue Hannasie AMP/nanubie XXX-MC
pai-2-{[(3S,4R)-4-{6-[(4-xmop- | 'H SAMP (400 MI', CD;0D) & 8.36 (s, 1H), 8.06
2-propbensunm)okcu lmupuaus- | (dd, 1H), 7.83 (d, 1H), 7.68 (t, 1H), 7.53 (t, 1H),
2-un}-3-MeTHUIUInepuInH- 1 - 7.34-7.26 (m, 2H), 6.92 (d, 1H), 6.77 (d, 1H), 5.47

A6 wi|merun }-1-(2-metokcustn)- | (q, 2H), 4.85 (s, 2H), 4.65 (t, 2H), 3.93 (d, 1H), 3.84
1H-6en3umMunazon-6- (d, 1H), 3.79 (t, 2H), 3.47 (m, 1H), 3.35 (s, 3H), 3.10
KapOOHOBasI KHCIIOTa (t, 1H), 2.66 (dt, 1H), 2.54 (br. m., 1H), 2.32 (dq,

1H), 2.07 (dd, 1H), 0.77 (d, 3H), XKX-MC(OPU+):
567,1 (M+H).
2-[(4-{6-[(4-xn0p-2- 'H SIMP (600 MI'u, CD;0D) § 8.24 (s, 1H), 7.98 (d,
dropbersmn)okcu jrupuana-2- | 1H), 7.70 (d, 1H), 7.57 (t, 1H), 7.48 (t, 1H), 7.19
wi jnepuans- 1 -uwn)merun]-1- | (ddd, 2H), 6.82 (d, 1H), 6.63 (d, 1H), 5.41 (s, 2H),
1A-27 | [(IR,2R)-2- 5.19 (q, 1H), 4.43 (q, 1H), 4.20 (d, 1H), 3.87 (d, 1H),
MeTOKcuLukioneHnTun|-1H- 3.23 (s, 3H), 2.92 (d, 1H), 2.74-2.64 (m, 1H), 2.55-
OeH3uMua301-6-kapOOHOBas 2.46 (m, 1H), 2.41-2.27 (m, 4H), 2.14-1.77 (m, 8H).
KUCJIOTa KX-MC(OPHUH): 593,5 (M+H).
2-[(4-{6-[(4-xn0p-2- 'H AIMP (600 MI'u, CD;0D) § 8.32 (s, 1H), 8.01 (d,
¢dropbensmn)okeu Jrupuaun-2- | 1H), 7.78 (d, 1H), 7.65 (t, 1H), 7.51 (t, 1H), 7.26-
wi jiunepuans- 1 -un)merun]-1- | 7.19 (m, 2H), 6.93 (d, 1H), 6.73 (d, 1H), 5.45 (s, 2H),

1A-28 | [(yuc-3-meTokcunmkinodyrun)- | 4.80 (s, 2H), 4.45 (d, 2H), 3.92 (s, 2H), 3.79-3.72 (m,
metui|- | H-6en3umunazon-6- 1H), 3.43-3.36 (m, 2H), 3.21 (s, 3H), 3.08-3.02 (m,
KapOOHOBasI KHCIIOTa 1H), 2.46-2.17 (m, 7H), 1.75-1.70 (m, 2H). XXX-

MC(OPU+): 593,6 (M+H).
pay-2-[(4-{6-[(4-xnop-2- 'H SIMP (600 MI'u, CDsOD) § 8.36 (s, 1H), 8.01 (d,
dropbensmn)okcu jrupuanna-2- | 1H), 7.78 (d, 1H), 7.65 (t, 1H), 7.51 (t, 1H), 7.23 (t,
wi jiunepuans- 1 -uwn)merun]-1- | 2H), 6.92 (d, 1H), 6.73 (d, 1H), 5.45 (s, 2H), 4.78
1A-29 | {[(1S,25)-2- (dd, 2H), 4.55 (dd, 1H), 4.38 (dd, 1H), 3.96-3.81 (m,

METOKCHUIIUKJIONIEHTHII |-
metw } - | H-Oen3umuna3on-6-

KapOOHOBast KHCIIOTa

2H), 3.45-3.32 (m, 2H), 3.22 (s, 3H), 3.10-2.99 (m,
1H), 2.53-2.42 (m, 1H), 2.35-2.08 (m, SH), 2.02-1.54
(m, 6H). XKX-MC(DPU+): 607,7 (M+H).
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IIp. Ne Hasanue Hannasie AMP/nanubie XXX-MC

2-[(4-{6-[(4-xm0p-2- 'H AIMP (600 MI'u, CD;0D) § 8.34 (s, 1H), 8.02 (d,
¢dropbensmn)okeu Jrupuaun-2- | 1H), 7.78 (d, 1H), 7.66 (t, 1H), 7.51 (t, 1H), 7.31-

wi jiunepuans- 1 -un)merun]-1- | 7.17 (m, 2H), 6.93 (d, 1H), 6.73 (d, 1H), 5.45 (s, 2H),
1A-30 | {[(IR,2R)-2-(meTokcumerun)- | 4.51-4.20 (m, 2H), 3.91 (d, 2H), 3.43-3.35 (m, 2H),

LUKJIOTponui | Mmetu } - | H- 3.21 (s, 3H), 3.04 (m, 1H), 2.39-2.15 (m, 4H), 1.30
OeH3uMuIa301-6-kapOOHOBAas (d, SH), 0.90 (t, 1H), 0.79 (dt, 1H), 0.64 (dd, 1H).
KHCJIOTa KX-MC(OPHUH): 593,5 (M+H).

Cl F
/
\Q;o N N/\r\}r\NCN)_{O
| ; 7" on
ITpumep 2A-01
2-((4-(6-((4-Xnop-2-propOeH3 1) OKCH ) TUPUANH-2 -1 )TUTTEPU AN H- | -1 )MeTHII)-3 -MeTHI-
3H-ummnaszo[4,5-b lnupunus-5-kapOOHOBOI KUCIOTHI THIPOXIOPHUL
Cragus 1

Kentyro cmech IIpomeskyrounoro coenunenust 3 (92,3 r, 119 mmons, 4 sxB. TFA-
cosb), [Ipomexytounoro coequnenus 33 (25,9 r, 120 mmonb) u K,COs (98,5 1, 713 Mmmonb) B
MeCN (300 mu) nepemernuBaiu npu S0°C B Teuenue 16 4. XKentyro cMech BIMBAIU B BOAY
(300 mu) u skcrparupoBan EtOAc (3 x 500 mur). OObenuHEHHBIE OpPraHHYECKUE CJIOU
npombiBaId paccoiioM (500 mu), cyumn Hang MgSO,, GUIBTPOBAIH U KOHLEHTPUPOBAIU
NpYU TOHWXEHHOM JaBJeHWU. HeouynimeHHbI! NpoaykT ovwmanu (iasm-xpomarorpaduei
(rpagmerr  MeOH/DCM 0-5%) C  MOIy4YeHHEM 5-xnop-2-((4-(6-((4-xnop-2-
¢TOpOEH3MIT)OKCH ) TUPUANH-2-WIT)TUTTePUIUH- | -um)MeTin )-3-metin-3H-umunaszol 4, 5-
blmupumuaa (59,0 r, 99%) B Buze skenTOrO TBepAOro Bemecta. 'H SIMP (400 MI't, CDCls)
8792 (d, 1H), 7.49 (m, 1H), 7.43 (m, 1H), 7.21 (d, 1H), 7.10-7.13 (m, 1H), 7.09 (d, 1H), 6.72
(d, 1H), 6.60 (d, 1H), 5.40 (s, 2H), 3.98 (s, 3H), 3.84 (s, 2H), 2.97 (d, 2H), 2.51-2.73 (m, 1H),
2.29 (m, 2H), 1.73-1.97 (m, 4H).

Cragus 2

Kenteiii pacTBop 5-xnop-2-((4-(6-((4-xn0p-2-hTOpOEH3 I )OKCH ) TUPUIUH-2-
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wn)nunepuaus- 1 -ummerun )-3-metun-3H-umunaszo[4,5-b Jnupununa (59,0 r, 118 mmonb),
DPPP (6,80 1, 16,5 mmomnb), Pd(OAc), (3,65 1, 16,3 mmons) u EtsN (125 r, 1240 mMmonb) B
MeOH (800 mu) u DMF (100 min) nepememmBanu npu 80°C B atrmochepe CO (50
¢byHT/KB.Or0IIM) B Teuenue 16 4. IToaydeHHBIH OpaH)KeBBIN pacTBOP KOHLEHTPHPOBAIU IPH
MOHM)KEHHOM JIAaBJICHUM IO KOPUYHEBOro macia, kotopoe pazdasisuin EtOAc (300 mi) u
npombiBasin Bogou (200 mut). OpraHuueckuil cinoil nmpombiBaiu paccosom (2 x 200 m),
cymmmn Han MgSO4, GuibTpoBaIM W KOHLUEHTPUPOBAIM TPU TOHM)KEHHOM JIaBJICHHH.
HeounmenHpli npoaykT OOBEOUHSUIA C TPOAYKTOM, TMIOJNYYEHHBIM B  pe3yJIbTaTe
aHaJNOrW4YHOW peaknuu B Mmacmrtade 11 r, u ounmanu ¢uou-xpomarorpadueit (50-100%
EtOAC/PE rpaauent) ¢ noaydennem metui-2-((4-(6-((4-xmnop-2-propOeH3min ) OKCH ) TUPH T H-
2-un)nunepuant- 1 -un)mernn)-3-metin-3H-umunazo[ 4, 5-b jnupuann-5S-kapOokcunara (62,6
r, 85%) B Bume GieHO-KeNTOro TBepRoro semectsa. 'H SIMP (400 MI', CDCl;) & 8.13 (d,
1H), 8.07 (d, 1H), 7.49 (t, 1H), 7.43 (t, 1H), 7.12 (t, 1H), 7.08-7.11 (m, 1H), 6.73 (d, 1H),
6.60 (d, 1H), 5.40 (s, 2H), 4.09 (s, 3H), 4.03 (s, 3H), 3.90 (s, 2H), 2.93-3.05 (m, 2H), 2.55-
2.69 (m, 1H), 2.31 (dt, 2H), 1.79-1.97 (m, 4H).
Cragus 3
Metun-2-((4-(6-((4-xn0p-2-pTopOEH3 1T ) OKCH )ITUPU AN H-2-WJT)TUTIEPUAHH- 1 -

win)metun)-3-metun-3H-umunazol4,5-b|nupuann-5-kapbokcunar (57,0 r, 109 wmmonb)
cycneraupoBaiu B MeOH (1 1n) u obOpabareiBamin 2 M NaOH (218 wmi). Cycnensuro
nepemewuBany B TedeHre S MuH npu KT u 3arem Harpesanu npu 85°C B Teyenue 3 4. Cmech
dunsTpoBann uepes Celite®, u npospaunbiii dumstpar cHoBa Harpesamn xo 70°C.
Peakunonnyro cmech noxpkucisuii 2 M HC1 (272 mi) 1 3aTeM OCTaBIISUTM OXJIQXKAATHCS 10
KT. O6pa3oBanoch TBepAOe BEMIECTBO, M CYCIEH3UIO MepeMernuBajy B TedeHue 18 1 mpu KT.
TBepmoe BemecTBO codupanu GUIBTPOBAHUEM ¢ MOJy4YeHHeM coenuHenus [Ipumepa 2A-01
(57,1 t, 96%) B BUAE TBEPAOrO BEIIECTBA I[BETA CJIOHOBOH KOCTH. 'H amp (400 MTI'w,
DMSO-d6) & 13.20 (br s, 1H), 11.07 (br s, 1H), 8.27 (d, 1H), 8.07 (d, 1H), 7.57-7.78 (m, 2H),
7.47 (m, 1H), 7.32 (m, 1H), 6.92 (d, 1H), 6.74 (d, 1H), 5.40 (s, 2H), 4.84 (br s, 2H), 3.97 (s,
3H), 3.86 (br s, 2H), 3.37 (br s, 2H), 2.93 (br s, 1H), 1.85-2.36 (m, 4H); XX-MC(2PU+):
510,2 (M+H).
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\O
Cl F S
X oty
O Ny NW
| N OH
2-((4-(6-((4-Xnop-2-propOeH3 M )OKCH ) TUPUAUH-2 - 1T )THnepuauH- | -um)meTwn )-1-(2-
meTokcuaTIN)- | H-umunazo[4,5-b JnupunuH-6-kapOOHOBO# KHCIOTHI THAPOXJIIOPHL
[Tpumep 2A-02
Cragus 1

B konly, coxeprxainyro pacTBop MeTokcuykcycHo# kuciotel (1,00 r, 11,1 Mmonb) B
DMF (30 mu), nobasmsiin HATU (6,33 1, 16,7 mmonb) u EtsN (3,37 1, 33,3 mmons). ITocrne
nepeMenuBaHys B TedeHne 20 MUH MOPLUSIMH A00aBIsH 2,3 -THaMHHO-5-0OpoMmupuanH (2,3
r, 12 MMOJIB), ¥ TIOJIYYEHHYIO PEAKIIMOHHYIO CMECh NEpeMeIInBaIN B TeueHne Houn. Yepes 15
4 n00aBysIM BONy, U pacTBop 3Kkctparuposann EtOAc. O0bpequHEHHbIE OPTaHUYeCKUe CIION
CYIIWJIM, ¥ PACTBOPUTEND YIAJSUIN MPH MOHMKEHHOM JlaBlieHnH. HeounimeHHoe coequHeHne
ounmmanu Qmm-xpomarorpadueii (rpaguent or 0 o 80% EtOAc/rentan) ¢ nmonmy4yennem N-
(2-aMHHO-5-6pOMIUPHIHH-3-1IT)-2-MeTokcHaneramuaa (2,3 T, 80%). 'H SIMP (400 MI,
CDCl3) 6 8.09 (s, 1H), 8.06 (d, 1H), 8.03 (s, 1H), 7.83 (d, 1H), 4.08 (s, 2H), 3.53 (s, 3H);
KX-MC(OPUH): 260,2 (M+H).

Cranus 2

K pacrBopy N-(2-amunHO-5-OpomnupuauH-3-mn)-2-metokcuaneramuaa (3,3 r, 13
mmosb) B THF nobasnsiiu 1 M pactsop BH; B THF (14 mu) 3a nepuon Bpemenu 10 MuH u
nepememuBany npu KT B TeueHne Houn. B peakIMOHHYIO CMECh MEIUIEHHO TOOABIISLTH BOAY,
9TOOBI MOracuTh M3OBITOK OopaHa, W cMech 3ateM skctparupoBamu EtOAc. EtOAc-cnoi
CYIIMJIM M KOHLEHTPUPOBAIM TMpPHU TOHWKEHHOM JaBlieHMH. HeOo4YHINeHHbI NpOAyKT
pacteopsuin B MeOH, nob6asnsimn HCl B nrokcane (1,0 5kB.) 1 mepeMeInnBaii B TEYCHUE 2 U.
N30bITOK MeTaHONA yAAJSsUTA MPH NMOHMW)KEHHOM AaBJICHUU C TOJNyYEHHEM HEOUHIIEHHOTO
nponykra. CoenquHenne ounmanu ¢Gisu-xpomMarorpadueil ¢ HCIOIb30BAHUEM TPATUEHTA OT
0 mo 70% EtOAc B remraHax ¢ moiydeHHEM S5-GpoM-N’-(2-MeTOKCH3THI)IHpHIHH-2,3-
quamuHa B BHe Kopuunesoro macia (1,1 r, 35%). 'H SMP (600 MI'n, CDCls) & 7.83 (d,
1H), 6.95 (d, 1H), 5.56 (s, 2H), 3.77 (t, 1H), 3.66 (t, 2H), 3.42 (s, 3H), 3.22 (q, 2H), XKX-
MC(OPU+): 246,1.
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Cragus 3
5-BpoM-N’~(2-MeToKCHITUT)IHpHANH-2,3-1uamuH (400 Mr, 1,63 MMOJIb) TIepeHOCHIH
B 8 M auokcaHa (8 mu) u obpabateiBanu xjopauerwixaopuaom (0,284 mu, 3,58 MmoIb).
Cwmecpy mepememmBanu npu KT. PacTBopurenb ynansiin npu NOHM)KEHHOM MABJIEHUH, U
noJiyueHHbIN ocTatok nepenocwiu B TFA (8 mi) u nepememuBanu npu 80°C B Teuenue 18 u.
Peakunonnyo cmech oxjyaxkaanu 10 KT U KOHIEHTpUpOBAJIHM MPU NMOHHWKEHHOM JaBIICHHH.
[Monyuennoe kopuuHeBoe Macio mnepeHocwn B EtOAc (50 mu) u HEWTpaan3oBaIu
HacblmeHHbiM BoaHbIM pactBopoM NaHCO;. Tlocne mpekpamenusi Boinenenus CO, cimon
Pa3eNsui, ¥ BOIHBINA CIIOH SKCTPArHPOBAIH JOMOJHUTENbHBIM KomaecTBoM EtOAc (20 mi).
Opranndeckne SKCTpakThl oOvenmHsM, cymuin Hag NapSOs,  dunsTpoBamu  u
KOHLIGHTPUPOBAIM TPU TOHIKEHHOM JaBieHUU. IlonydeHHBI HEOUYHMINEHHBIH MPOAYKT
ounmmanu ¢au-xpomarorpadueit (0-80% EtOAc/renTan rpaaueHT) ¢ mojydeHueM 6-0pom-
2-(xnopmerun)-1-(2-merokcuyTin)-1 H-umunazol4,5-b|nmupuanna (176 mr, 36%) B BUze
JKeJITO-KOPHYHEBOro TBepaoro semecrsa. 'H AMP (600 MI't, CDCls) § 8.59 (s, 1H), 7.90 (s,
1H), 4.93 (s, 2H), 4.45 (m, 2H), 3.72 (m, 2H), 3.29 (s, 3H); KX-MC(3PU+): 306,1 (M+H).
Cranus 4
Cwmecp IIpomexyrounoro coemuHenus 3 (294 wmr, 0,97 wmmonb, cBOOOIHOE
OCHOBaHUE), 6-Opom-2-(xmopmerun)-1-(2-merokcustun)-1H-umunaszol[4,5-b]nupuanna (341
mr, 1,06 mmonb), KI (48 mr, 0,29 mmonb) u N,N-gumzonpommmtiwiamuda (0,51 mi, 0,97
mmoJb) B MeCN (8 mu) nepememusanu npu 60°C B reuenue 16 4. CMech BIMBaIM B BOLY U
skctparupoBamn EtOAc. Opranudeckuii cinoit cymwnu, GUIbTPOBAIM M KOHLEHTPUPOBAIH
NpU TOHWXEHHOM JaBjeHUW. HeouHineHHbI NpoaykT ouwmanu (asm-xpomarorpaduei
(rpaguent  0-100%  EtOAc/renmran) ¢  nonydeHueM  6-Opom-2-((4-(6-((4-xmnop-2-
(bTOpOEH3MIT)OKCH ) TUPUANH-2-WJT ) TUIEePUIUH- | -uim)meTn)- 1 -(2-metokcnatun)- 1 H-
nMuaso[4,5-b]mupunusa (406 mr, 71%) B BHe xkenTo-koprudHeBoro Macaa. 'H SIMP (600
MI'y, CDCls) & 8.54 (s, 1H), 7.91 (s, 1H), 7.50 (m, 1H), 7.43 (m, 1H), 7.11 (m, 2H), 6.73 (d,
1H), 6.60 (d, 1H), 5.41 (s, 2H), 4.54 (m, 2H), 3.92 (s, 2H), 3.76 (m, 2H), 3.30 (s, 3H), 2.97 (d,
2H), 2.58-2.67 (m, 1H), 2.31 (m, 2H), 1.76-1.93 (m, 4H).
Cragus 5
K cmecu 6-6pom-2-((4-(6-((4-xnop-2-hropOeH3niT)OKCH ) TUPHINH-2 -1 )TUIEPUAUH-
l-mn)mernn)-1-(2-merokcustun)- 1H-umunaszo[4,5-bJmupuguna (610 wmr, 1,04 mmomb),

anerata nayuaausa(1l) (47 mr, 0,21 mmons) u dppp (128 mr, 0.31 mmone) nodassiu DMF (4
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mi), MeOH (16 mi) u tpumermnamus (1,44 mn, 10,4 MMonp). DTy peakIMOHHYIO CMECh
Harpesamu nipu 80°C npu nepemenmBanuu B atmocdepe CO (50 GpyHT/kB.A10iIM) B TedeHne
20 4. Peakumonnyro cmech oxyaxnainn no KT u pacnpenensiim mexny Bomoidt u EtOAc.
Opranmueckuii ciaoit oraensu u cymran Hax MgSO,, GuibTpoBaiu M KOHLEHTPUPOBAIH
Ipy MOHM)KEHHOM nAaBiieHnu. HeounineHHoe BeInecTBo ouummanu Quam-xpomarorpadueit
(rpaguent or 0 mo 5% MeOH B DCM) c¢ nonyuennem metui-2-((4-(6-((4-xmnop-2-
(TOpOEH3MIT)OKCH ) TUPUANH-2-WJT ) TUTePUIUH- | -um)meTiin)- 1 -(2-metokcnatun)- 1 H-
umnaso[4,5-b Jnupunun-6-kapookcunara (540 mr, 92%) B BHIE JKENTO-KOPUIHEBOH CMOJIBL
'H AMP (600 MI'y, CDCls) § 9.18 (s, 1H), 8.39 (s, 1H), 7.49 (t, 1H), 7.43 (t, 1H), 7.10 (4,
2H), 6.73 (d, 1H), 6.60 (d, 1H), 5.40 (s, 2H), 4.64 (t, 2H), 4.00-3.90 (m, SH), 3.78 (t, 2H),
3.29 (s, 3H), 2.99 (d, 2H), 2.62 (m, 1H), 2.27-2.40 (m, 2H), 1.79-1.91 (m, 4H).
Cranus 6

K pacTBopy MeTui-2-((4-(6-((4-xn0p-2-hropOeH3nIT ) OKCH ) TUPHIUH-2-
wn)nunepuaus- 1 -um)mern)- 1 -(2-merokcnstun)- | H-umunazo[ 4, 5-b Jnupunus-6-
kapOoxkcunara (2,0 r, 3,5 mmons) B MeOH (60 mi) nobasmsmu 2 M NaOH (8,9 mn), u 31y
cmech HarpeBasiu npu 60°C B TeueHue 1 u. Peaknmonnyro cmech oxnaxnaanu 10 KT u
noakucismn 1 M HCl no pH nmpumepro 4. CMech KOHLEHTPHUPOBAIU IPH TOHMIKEHHOM
nasneHnu A ynainenuss MeOH, u TBepnoe BemecTBo cobupanu (puiabTpoOBaHHWEM U CYIIWIN
O BaKyyMOM ¢ mnojyueHueM coenmunenus IIpumepa 2A-02 (1,7 r, 82%) B BuUme TBEpAOro
pemectea. 'H SAMP (400 MI', DMSO-d6) & 13.35 (br s, 1H), 10.90 (br s, 1H), 9.01 (d, 1H),
8.70 (d, 1H), 7.69 (t, 1H), 7.63 (t, 1H), 7.47 (dd, 1H), 7.32 (dd, 1H), 6.93 (d, 1H), 6.73 (d,
1H), 5.40 (s, 2H), 4.86 (br s, 2H), 4.70 (br s, 2H), 3.81 (br s, 2H), 3.65 (m, 2H), 3.20 (s, 3H),
2.94 (br s, 1H), 2.08-2.25 (m, 4H); XXX-MC(3PU+): 554,2 (M+H).

CI\©;F
/
N N
| =N  OH
=

IIpumep 2A-03
2-((4-(6-((4-Xnop-2-propOeH3 M) OKCH ) TUPUANH-2 -1 ITHITEPUINH- | -1 )MeTHN )- | -MeTHI-
1H-umunazo[4,5-c|nupunuH-6-kapOoHOBast KUCIOTA
Cragus 1

K nepememuBaemomy pacteopy 2,4-aubpom-5-aurponupuansa (0,21 r, 0,72 MMonb)
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B THF (4,1 mun) noGasmsuiu metmnamun B THF (2 M, 1,2 mi, 2,5 mmois). Uepes 0,5 1 pacTtBop
pasbassiiun Bomod (5 wut). Bonnyro ¢dasy skcrparmpoBanmu EtOAc (3 x 15 wmi),
00beIMHEHHbIE OPTaHMYECKHUE CJIOU MPOMBIBAIN paccosioM (20 mut), cymmiu Hag 0e3BOIHBIM
Na,S0,4, ¢unbTpoBamy, W pacTBOpUTENb YOAISIM TPU TOHIDKEHHOM  JaBJICHUM.
HeouunineHHOe BelIECTBO OYMINAIKM KOJOHOYHOU Xpomarorpadueii (50% EtOAc/renran) ¢
nojiydeHueM  2-OpoM-N-MeTHJI-5-HUTPONUPUANH-4-aMMHA B BHJIE JKEITOrO TBEPIOTO
semtectsa (0,15 r, 90%). "H SIMP (CDCl3) & 8.99 (s, 1H), 6.95 (s, 1H), 3.08 (d, 3H).
Cragus 2

K nmepememuBaemomy pactBopy 2-0pom-N-meTwi-S-aurponupuann-4-amuna (0,22 r,
0,96 mmone) B AcOH (4,8 mi) nobasnsmm Fe (0,053 1, 0,96 mmonb). PactBop Harpesanu 1o
75°C. Uepes 5 4 pactBop dunsrpoBau sepes dustp u3 Celite™, mpompmsamn EtOAc (10 mi)
W 3aTeM Tracrii HachleHHbIM pacTBopoM Na,COs. Bognyio dasy skcrparuposanmu EtOAc (2
x 10 wi), oOBeOUHEHHbIE OpraHUYecKHe CJOW Ccymwin Hajg 0e3BoaHbM  NapSOi,
¢unsTpoBasu, obpadareiBain HCl B muokcane (4 M, 2,4 mu, 9,6 MMOJIb), I paCTBOPHUTEJIb
YA TIPU TIOHM)KEHHOM JIaBJIeHWU. HeouHIeHHOe BeIeCTBO NepeMeIlnBaId B CMECH
Et;O/PE B Teuenne 30 MuH, W TIOJy4eHHOE TBEPAOE BEIIECTBO 3aTeM COOUpau
¢unbTpoBanueM, npomsiBany PE u cymmau npu NOHWKEHHOM JaBJIEHUHU C TOJy4eHUEM O-
6poM-N"-merunmupuann-3,4-muamuna ruapoxaopuaa (0,20 r, 88%). 'H SAMP (CD;OD) §
7.48 (s, 1H), 6.95 (s, 1H), 3.04 (s, 3H).

Cranus 3

K NepeMeLInBaEMOMY pacTBopy 6-6p0M-N4 -METWINUPUINUH-3,4-AuaMUHA
ruapoxiopuna (0,15 r, 0,52 mmons) B DMF (2,4 wmn) noGammsmun IIpomexxyTouHoe
coequnenue 5 (0,18 r, 0,48 mmounb), 3aTtem nobassuiu DIPEA (0,25 mi, 1,4 mmons) u HBTU
(0,18 1, 0,57 mmoub). Uepe3z 2 4 pacTBOP KOHLEHTPUPOBAIU NMPHU MOHWKEHHOM JABIICHHH,
pazbassuin EtOAc (20 mut) 1 mpoMbIBaJid HAChIEHHBIM pacTBopoM Na,COs;. Opranudeckuit
cnoit cymmiam Han Oe3BomHbIM NapSOi, QuIbTpoBamu, W PACTBOPUTENb YOASIH IPU
NOHM)XEeHHOM aasneHnH. Heountmennslii amua N-(6-0pom-4-(MeTHIaMHHO ) TUPUINH-3 -1IT)-2-
(4-(6-((4-xn10p-2-hTOPOEHINIT )OKCH )ITUPUINH-2 - TUTIEPUANH- | -1T)aLieTaMuz] pacTBOPSLUTH B
1,4-nnokcane (5 mu), oopabarsiBanu NaOH (2 M, 2,4 mu, 4,8 Mmmonb) u Harpesanu 10 100°C.
Uepes 0,5 4 pacteop paszdasisumn Bomoit (10 mu). Bonuyro ¢asy skcrparuposanun CH,Cl, (3 x
10 mu1), 0OBeIMHEHHBIE OpraHUYECKHEe CJION Cyurmin Hax 0e3BogabM Na,SO., ¢uibsTpoBay,

U paCTBOPUTECIIb YAAJISAINU IMPU NOHUKCHHOM HAaBJICHUU. HeOLII/IH_IeHHOe BCHICCTBO OYHINAJIN
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KOJIOHOYHOMN Xpomarorpadueti, smoupyst EtOAc, ¢ nonydenuem 6-6pom-2-((4-(6-((4-xmnop-2-
¢dTOpOEH3MIT)OKCH ) TUPUANH-2 -1 IUNIePUIUH- | -um)meTin)- 1 -metun- 1 H-umunaso[4,5-
c]nupuanHa B BUne kopudHeBoro macia (0,19 T, 72%). 'H SIMP (CDCl3) § 8.74 (s, 1H), 7.44-
7.51 (m, 2H), 7.41 (t, 1H), 7.08 (t, 2H), 6.71 (d, 1H), 6.59 (d, 1H), 5.39 (s, 2H), 3.89 (s, 3H),
3.83 (s, 2H), 2.94 (d, 2H), 2.60 (ddd, 1H), 2.28 (t, 2H), 1.85-1.90 (m, 2H), 1.75-1.84 (m, 2H).
Cranus 4

B cocyn, comepxammit 6-0pom-2-((4-(6-((4-xn0p-2-PropOeH3mIT)OKCH ) TUPUTHH-2-
win)nunepuaus- 1 -um)mern )- 1 -metmn-1H-umunazo[4,5-cJmupuaun (0,060 1, 0,11 mmomb),
DPPP (0,011 r, 0,028 mmois) u Pd(OAc); (0,035 , 0,015 mmons), nodasnsiu DMF (0,4 mi),
3areM nobasnsiin MeOH (2,6 mi) u Et3N (0,13 M, 1,1 mmons). Pacteop Harpesanu o 80°C
B armocdepe CO (50 dyur/kB.moiim). Uepes 16 u pactBop paszbasisuim pacconom (5 wmi).
Bonnyro ¢asy skcrparmposamn EtOAc (2 x 10 mu), oObeaMHEHHBIE OPraHUYECKHE CIIOU
cymmin Hax Oe3BonHbIM MgSQO4, GUIBTPOBANIH, U PACTBOPUTEIND YAAJSUIN MPH MOHIKEHHOM
naBjieHnd. HeounIneHHOe BeIeCcTBO OYMIIAIA KOJOHOYHOUW xpomMartorpadueid, smoupys 5%
MeOH B CH,Cl,, ¢ monyyenunem metrun-2-((4-(6-((4-xmaop-2-pTopOeH3 1)OKCH ) TUPUIUH-2-
wn)nunepuaus- 1 -um)merun)- 1 -merun- 1 H-umunasol 4, 5-cJnupunns-6-kapOokcunara B BHIE
xenroro macna (0,060 r, KOMHMYECTBEHHBINA BBIXON). 'H samp (600 MI'u, CDCls) 6 9.11 (s,
1H), 8.29 (s, 1H), 7.45-7.54 (m, 1H), 7.35-7.45 (m, 1H), 7.10 (t, 2H), 6.73 (d, 1H), 6.61 (d,
1H), 5.40 (s, 2H), 4.05 (s, 3H), 4.02 (s, 3H), 3.91 (s, 2H), 2.98 (d, 2H), 2.58-2.68 (m, 1H),
232 (t, 2H), 1.74-1.95 (m, 4H).

Cragus 5

K nepeMenBaeMOMY pacTBopy meTui-2-((4-(6-((4-xmop-2-
(TOpOEH3MIT)OKCH ) TUPUANH-2-WJT ) THUEePUIUH- | -um)meTin )- 1 -metmn- 1 H-umunazo[4,5-
c]mupunnn-6-kapbokcunara (0,041 r, 0,078 mmonr) B MeOH (0,78 mur) nobasinsiiin pacTBop
NaOH B Bome (2 M, 0,14 mn) nmpu nepememmBanuu npu 35°C. UYepes 2 u pactBop
noakucysmn 1o pH mpumepno 4 noGasnenuem HCl B Bome (1 M), oxmaxnamm mo 0°C,
pazbasysin Bomoi (0,5 Mi1) U OCTaBsUIM CTOATh B TedeHwe 2 4. [lojydeHHBINH TBepabId
OCaJIOK CYCTIEHANPOBAJIH B TeueHue 1 4, coOupanu GuiIbTpoOBaHHEM, POMBIBAIN BONOH (2 X
1 mi) ¥ 3aTemM CymIu NMpH NMOHMW)KEHHOM JIaBJICHUHU C TOJydeHHeM coenuHeHus llpumepa
2A-03 B Buae TBepHoro Bemectsa (21 mr, 48%). 'H SAIMP (400 MI'u, CD;0D) &: 9.10 (br s,
1H), 8.57 (br s, 1H), 7.67 (br. t, 1H), 7.52 (br. t, 1H), 7.13-7.33 (m, 2H), 6.95 (d, 1H), 6.75 (d,
1H), 5.46 (s, 2H), 4.92 (s, 2H), 3.92-4.18 (m, SH), 3.45 (br s, 2H), 3.08 (br s, 1H), 2.11-2.46
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Coenunenusi, nepeuncieHnble B TaOmune 2 Huxke, ObUIM MOJYYEeHBI 0 METOIHMKAM,

aHAJIOTUYHBIM METOAMKAM, ONMHMCAHHBIM BbllIE AJA CUHTe3a coenuHeHuil Ilpumepos 2A-01,

2A-02 u 2A-03, ¢ HCHOAB30BAHMEM COOTBETCTBYIOLIMX MCXOAHBIX BEIIECTB, KOTOpPBIE

KOMMCPUYECKHU OOCTYIIHBI, IOJYYECHBI C HCIIOJBb30BAHHEM CIIoco00B MOJIYYCHUsI, U3BCCTHBIX

CHEIHAJTUCTAM B JAaHHOH OOJIACTH, WJIM TMOJyY€HBI CIOCOOAMH, aHAJIOTMYHBIMU CIIOCO0aM,

OMUCAHHBIM BbIIIEC A APYIUX HIPOMEXKYTOYHDBIX COGI[PIHGHI/Ifl. COGHI/IHGHI/IH OoyuaJiu,

UCTIOJNB3Ys CIIOCOOBI, KOTOPbIE H3BECTHBI CIIELUATUCTAM B JAHHOH OOJIACTH M KOTOPBIE MOTYT

BKJIFOUATh Xpomarorpaduro Ha crnkareie, XKXB/I, uin KpUCTAIUTU3ALUIO U3 PEaKLMOHHON

cmecn. Koneunslie COCAUHCHHUA BBIACIIAIN B BHUIAC HeﬁTpaHbeIX COGI[I/IHGHI/II\/'I Ujin B BUJAC

coJieit MPUCOCANHEHUSA KUCJIOThI UJIKN OCHOBAHMS.

Tabnuua 2

IIp. Ne Haspanune Hannasie AMP/nannsie XKX-MC
2-[(4-{6-[(4-xm0p-2- 'H SIMP (600 MI'u, CD;0D) § 9.04 (s, 1H), 8.52
dropbersmn)okcu jrupuanna-2- | (s, 1H), 7.70 (t, 1H), 7.46 (t, 1H), 7.27-7.04 (m,

5 A0 wi jiunepuans- 1 -unm)merun]-1- | 2H), 6.82 (d, 1H), 6.62 (d, 1H), 5.38 (s, 2H),
metui-1H-umunasol4,5- 4.11 (s, 2H), 4.02 (s, 3H), 3.21 (d, 2H), 2.77-2.45
b]mupunuH-6-kapOoHOBas (m, 3H), 2.07-1.78 (m, 4H). XXX-MC(OPU+):
KUCJIOTA 510,3 (M+H).
2-[(4-{6-[(4-xm0p-2- 'H SIMP (400 MI'y, CD;0D) § 8.92 (s, 1H), 8.50
dropbensmn)okcu Jrupuaun-2- | (s, 1H), 7.60 (dd, 1H), 7.49 (m, 1H), 7.18 (m,
wi jiunepuans- 1 -un)merun]-1- | 2H), 6.86 (d, 1H), 6.66 (d, 1H), 5.43 (s, 2H),

A0S [(2S)-okceran-2-unmetmn]-1H- | 5.27 (d, 1H), 4.81 (m, 1H), 4.65 (m, 1H), 4.50

umMuaaszol4,5-cnupunun-6-

KapOOHOBasI KHCIIOTa

(m, 1H), 4.24 (d, 1H), 4.12 (d, 1H), 3.20 (m,
1H), 2.97-2.69 (m, 2H), 2.55 (m, 3H), 2.00 (m,
SH).

HX-MC(IPH+): 566,1 (M+H).
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IIp. Ne

Hazsanue

Hannasie AMP/nanubie XXX-MC

2-[(4-{6-[(4-xm0p-2-
¢dropbensnn)okcu JnupuauH-2-

W } unepuanH- 1 -un)merni]-1-

'H SIMP (400 MI', CD;0D) § 9.14 (s, 1H), 8.63
(s, 1H), 8.00 (s, 1H), 7.68 (m, 1H), 7.53 (m, 1H),
7.24 (m, 3H), 6.95 (d, 1H), 6.76 (d, 1H), 5.96 (s,

2A-06 (1,3-okcazon-2-unvetun)-1H- | 2H), 5.47 (s, 2H), 4.98 (s, 2H), 3.97 (brs, 2H),
umMuaas3o[4,5-cnupunun-6- 3.43 (m, 2H), 3.08 (m, 1H), 2.28 (m, 4H).
KapOOHOBas KUCJIOTA KX-MC(OPU+): 577,0 (M+H).
2-[(4-{6-[(4-xm0p-2- 'H SIMP (400 MI', DMSO-d6) § 9.12 (d, 1H),
dTopbensmn)okcu Jrupuanna-2- | 8.55 (d, 1H), 7.71 (t, 1H), 7.61 (t, 1H), 7.49 (dd,
wi jnepuans- 1-un)merun]-1- | 1H), 7.33 (dd, 1H), 6.95 (d, 1H), 6.76 (d, 1H),
2A-07 | (2-merokcmyTiin)-1H- 5.41 (s, 2H), 4.88 (s, 2H), 4.68 (d, 2H), 3.84 (s,
umMuaaszol4,5-clnupunun-6- 1H), 3.66 (t, 2H), 3.33 (s, 2H), 3.21 (s, 3H), 2.96
KapOOHOBasI KHCIIOTa (s, 1H), 2.11 (s, SH). KX-MC(3PH+): 553,9
(M+H).
2-[(4-{6-[(4-xm0p-2- 'H SIMP (400 MI'u, CD;OD) § 7.86 (dd, 1H),
¢dropOensmn)okeu|mupuann-2- | 7.66 (dd, 1H), 7.58 (d, 1H), 7.51 (t, 1H), 7.19-
W} unepuanH- 1-um)mernin|-7- | 7.28 (m, 2H), 6.94 (d, 1H), 6.74 (d, 1H), 5.45 (s,
2A-08 | ¢pTop-1-(2-merokcuyTrn)-1H- 2H), 4.80 (s, 2H), 4.67 (t, 2H), 3.91 (d, 2H), 3.80
OeH3uMu1a301-6-KapOOHOBAas (t, 3H), 3.34-3.47 (m, 2H), 3.32 (s, 3H), 3.06 (m,
KHCJIOTa 1H), 2.16-2.35 (m, 4H). XXX-MC(3PU+): 571,2
(M+H).
2-[(4-{6-[(4-xm0p-2- 'H SIMP (400 MI'u, CDCI3) § 7.88 (d, 1H),
dropbersmn)okcu Jrupuanna-2- | 7.59-7.50 (m, 1H), 7.45-7.33 (m, 2H), 7.14-7.04
A0 Wi jiunepuans- 1 -mwn)merun]-5- | (m, 2H), 6.77 (d, 1H), 6.67 (d, 1H), 5.36 (s, 2H),

¢rop-1-merun-1H-
OeH3nMuIa301-6-kapOoHOBas

KHUCJI0Ta

4.76 (s, 2H), 4.04 (m, 5H), 3.37 (m, 2H), 2.98
(m, 1H), 2.31 (m, 4H). )KX-MC(DPH+): 527,1
(M+H).




106

IIp. Ne Hasanue Hannasie AMP/nanubie XXX-MC
2-[(4-{6-[(4-xm0p-2- 'H SIMP (600 MI't;, CD;0D) § 9.28 (s, 1H),
dropbensun)okcu |mupuann-2- | 7.61-7.71 (m, 1H), 7.45-7.57 (m, 1H), 7.23 (m,
wi jiunepuaus- 1 -un)merun]-1- | 2H), 6.85-7.03 (m, 1H), 6.61-6.81 (m, 1H), 5.46
(2-meTokcuyTiin)-1H- (s, 2H), 5.00 (s, 2H), 4.65-4.74 (m, 2H), 3.91-

2A10 umuaaszo[4,5-bnupazun-6- 4.10 (m, 2H), 3.70-3.86 (m, 2H), 3.42-3.59 (m,
KapOOHOBasI KHCIIOTa 2H), 3.33 (s, 3H), 3.03-3.18 (m, 1H), 2.31 (d,
2H), 2.18-2.26 (m, 2H). XXX-MC(3PU+): 554,0
(M+H).
2-[(4-{6-[(4-xn0op-2- 'H SIMP (400 MI'y, CDCI3) §: 8.79 (s, 1H), 7.70
dTopbensmn)okcu Jrupuanna-2- | (brs, 1H), 7.61 (t, 1H), 7.48 (d, 1H), 7.32 (d,
wi jiunepuans- 1-un)merun]-1- | 1H), 6.95 (brs, 1H), 6.74 (d, 1H), 5.41 (s, 2H),
2A (2-meTokcmyTin)-7-metun-1H- | 4.73 (br s, 3H), 3.73 (br s, 4H), 3.22 (b s, SH),
umnaaszo[4,5-bmupugus-6- 291 (bs, 4H), 2.09 (br s, 4H). KX-MC(2PU+):
KapOOHOBas KUCJIOTA 568,3 (M+H).
2-[(4-{6-[(4-xm0op-2- 'H SIMP (600 MI'u, DMSO-d6) & 13.15 (s, 1H),
dropbensun)okcu |mupuaun-2- | 10.79 (s, 1H), 8.57 (s, 1H), 7.70 (t, 1H), 7.63 (4,
YU } TUTTEPUAMH- | -1T)MeTHI |- 1H), 7.48 (dd, 1H), 7.33 (dd, 1H), 6.93 (s, 1H),

2A-12 | 1,5-gumerun-1H-umunaszo[4,5- | 6.74 (d, 1H), 5.40 (s, 2H), 4.82 (s, 2H), 3.95 (s,
b]mupunuH-6-kapOoHOBas 3H), 3.82 (m, 2H), 3.01-2.86 (m, 1H), 2.81 (s,
KUCJIOTa 3H), 2.53-2.48 (m, 3H), 2.28-1.95 (m, 3H).

KX-MC(OPUH): 524,2 (M+H).
5-xnop-2-[(4-{6-[(4-xn0p-2- 'H SIMP (600 MI', CD;OD) §: 8.07 (br s, 1H),
dTopbersmn)okcu Jrupuanna-2- | 7.77 (brs, 1H), 7.63 (br s, 1H), 7.50 (br s, 1H),
wi jiunepuans- 1 -mwn)merun|-1- | 7.14-7.31 (m, 2H), 6.90 (d, 1H), 6.71 (d, 1H),

2A-13 | merun-1H-6er3nmunaszon-6- 5.43 (brs, 2H), 4.57 (br s, 2H), 3.94 (br s, 3H),

KapOOHOBasI KHCIIOTa

3.70 (d, 2H), 3.14 (br s, 2H), 2.95 (br s, 1H),
1.99-2.31 (m, 4H). JKX-MC(IPH+): 546,2
(M+H).
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IIp. Ne Hasanue Hannasie AMP/nanubie XXX-MC
2-[(4-{6-[(4- 'H SIMP (400 MI';, CD;0D) § 8.25 (d, 1H),
ranoOeH3wn )okcH [mupuauna- | 7.79-7.59 (m, SH), 7.54 (d, 1H), 6.95 (d, 1H),
2-un jnunepunus- 1 -ummerun]- | 6.80 (d, 1H), 5.53 (s, 2H), 4.81 (s, 2H), 4.60 (m,

2A-14 5-prop-1-(2-merokcustun)-1H- | 2H), 3.93 (m, 1H), 3.78-3.70 (m, 2H), 3.41 (m,
OeH3uMu1a301-6-KkapOOHOBAas 3H), 3.06 (sm 1H), 2.21 (m, 4H). XXX-
KHCIIOTa MC(OPU+): 544,3 (M+H).
2-[(4-{6-[(4- 'H SIMP (400 MI'y, CD;0D) § 7.89 (dd, 1H),
nuaHoOeH3mn)okcH [mupuana- | 7.80-7.56 (m, 6H), 6.95 (d, 1H), 6.80 (d, 1H),
2-un jnunepunus- 1 -ummerun |- | 5.53 (s, 2H), 4.81 (s, 2H), 4.67 (m, 2H), 3.92 (s,
A 7-prop-1-(2-merokcuatun)-1H- | 2H), 3.81 (m, 2H), 3.41 (s, 2H), 3.07 (s, 1H),
OeH3nMua301-6-kapOoHOBas 2.21 (s, 4H). XKX-MC(QPU+): 544,3 (M+H).
KHCJIOTa
2-[(4-{6-[(4-xn0op-2- 'H SIMP (600 MI'u, CD;0D) § 9.18 (s, 1H), 8.80
dropOensum)okcu|mupuaun-2- | (s, 1H), 7.67 (t, 1H), 7.51 (t, 1H), 7.23 (t, 2H),
wi jiunepuans- 1-un)merun]-1- | 6.94 (d, 1H), 6.74 (d, 1H), 5.47 (s, 2H), 5.45-

2A6 (2,2,2-tpudropatun)-1H- 5.39 (m, 2H), 4.94 (s, 2H), 4.03 (s, 2H), 3.44 (s,
umuaaso[4,5-bnupuann-6- 2H), 3.09 (s, 1H), 2.44-2.12 (m, 4H). XXX-
KapOOHOBasI KMCJIOTa MC(OPU+): 5784 (M+H).
2-[(4-{6-[(4-xnmop-2- 'H SIMP (600 MI';, CD;0D) § 8.25-8.00 (m,
dropbensmn)okcu Jrupuaun-2- | 2H), 7.59 (t, 1H), 7.49 (t, 1H), 7.35-7.09 (m,
wi jiunepuans- 1 -wn)merun|-3- | 2H), 6.84 (d, 1H), 6.65 (d, 1H), 5.41 (s, 2H),

2A-17 | (2-merokcmyTii)-3H- 481 (t, 2H), 4.21 (s, 2H), 3.84 (t, 2H), 3.32 (s,

umunaso[4,5-b Jmupuaun-5-

KapOOHOBasI KHCIIOTa

3H), 3.25 (d, 2H), 2.84-2.70 (m, 1H), 2.61 (t,
2H), 2.09-1.85 (m, 4H). Y)XX-MC(DPU+): 554,2
(M+H).
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IIp. Ne

Hazsanue

Hannasie AMP/nanubie XXX-MC

2-[(4-{6-[(4-xm0p-2-
¢dropbensnn)okcu JnupuauH-2-

W } TUnepuanH- 1 -un)merni|-3-

'H SIMP (400 MI', CD;0D) § 8.31 (d, 1H),
8.24 (d, 1H), 7.99 (s, 1H), 7.72-7.63 (m, 1H),
7.53 (m, 1H), 7.31-7.19 (m, 2H), 7.16 (s, 1H),

2A-18 | (1,3-okcazon-2-unmetmn)-3H- | 6.95 (d, 1H), 6.75 (d, 1H), 5.99 (s, 2H), 5.47 (s,
umunaso[4,5-b Jnupugun-5- 2H), 3.96 (m, 2H), 3.52-3.34 (m, 2H), 3.08 (m,
KapOOHOBasI KHCIIOTa 1H), 2.25 (m, SH). XX-MC(3PU+): 577,0

(M+H).
2-[(4-{6-[(4-unano-2- 'H SIMP (400 MI'y, CD;OD) § 8.31 (d, 1H),
¢dropbensun)okcu|mupuann-2- | 8.24 (d, 1H), 7.99 (s, 1H), 7.71 (m, 2H), 7.64-
Wi jiunepuans- 1 -un)merun]-3- | 7.56 (m, 2H), 7.17 (s, 1H), 6.97 (d, 1H), 6.81 (d,

2AD (1,3-okcazon-2-unmermn)-3H- | 1H), 5.98 (s, 2H), 5.58 (s, 2H), 3.99 (d, 2H), 3.45
umnaaszo[4,5-bmupugun-5- (m, 2H), 3.08 (m, 1H), 2.34-2.17 (m, 4H). XXX-
kapOOHOBas KUCJIOTA MC(OPU+): 568,1 (M+H).
2-[(4-{6-[(2,4- 'H SIMP (400 MI';, CD;0D) § 8.09 (q, 2H),
mudropbensun)okeu Jnupunus- | 7.67-7.51 (m, 2H), 7.04-6.89 (m, 2H), 6.85 (d,
2-un ynunepunn-1-wm)merun]- | 1H), 6.64 (d, 1H), 5.42 (s, 2H), 5.32 (m, 1H),

2A-20 | 3-[(2S)-oxceraH-2-unmeTun|- 5.06 (dd, 1H), 4.64 (m, 1H), 4.47 (m, 1H), 4.23
3H-umunazo[4,5-b]mupunun-5- | (d, 1H), 4.12 (d, 1H), 3.28-3.09 (m, 2H), 2.87-
KapOOHOBasI KHCJIOTa 2.66 (m, 2H), 2.62-2.42 (m, 3H), 2.06-1.85 (m,

4H). XX-MC(OPU+): 550,1 (M+H).
2-{[(25)-4-{6-[(4-unano-2- 'H SIMP (400 MI', CD;0D) § 8.33-8.19 (m,
¢dropbensmn)okcu |mupuann-2- | 2H), 7.98 (d, 1H), 7.77-7.48 (m, 4H), 7.17 (d,
W} -2-MEeTHJIIHIIEPa3HH- | - 1H), 6.45 (d, 1H), 6.30 (d, 1H), 5.98 (d, 2H),
2A-21 | un]merun}-3-(1,3-okcazon-2- 5.48 (s, 2H), 5.09 (d, 1H), 4.73 (d, 1H), 4.06 (m

wimerwn)-3H-umunaszo[4,5-
b]mupunus-5-kapboHOBas

KHUCJI0Ta

2

2H), 3.74 (m, 2H), 3.61-3.46 (m, 2H), 3.38
(m,1H), 1.50 (d, 3H). JKX-MC(OPU+): 583,1
(M+H)
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IIp. Ne Hasanue Hannasie AMP/nanubie XXX-MC

2-[(4-{6-[(4-xn0p-2- 'H SIMP (400 MI', CD;OD) § 8.14 (m, 2H),
dropbensun)okcu |mupuann-2- | 7.66-7.57 (m, 1H), 7.51 (m, 1H), 7.22 (m, 2H),
wi jiunepuans- 1 -un)merun]-3- | 6.87 (d, 1H), 6.68 (d, 1H), 5.44 (s, 2H), 5.32 (m,
2A-22 | [(2R)-okceran-2-unmetwin]-3H- | 1H), 5.02 (m, 1H), 4.71-4.59 (m, 1H), 4.52-4.42
umuas3o[4,5-bnupugun-5- (m, 1H), 4.38-4.21 (m, 2H), 3.28 (m, 1H), 2.87-
KapOOHOBasI KHCIIOTa 2.74 (m, 2H), 2.66 (m, 1H), 2.62-2.50 (m, 1H),
2.00 (m, 4H). XXX-MC(QPU+): 566,1 (M+H)

2-[(4-{6-[(4-xm0p-2- 'H SIMP (400 MI', CD;OD) § 8.14 (d, 2H),
dropbersmn)okcu Jrupuanna-2- | 7.61 (t, 1H), 7.51 (t, 1H), 7.22 (m, 2H), 6.87 (d,
wi jiunepuans- 1 -un)merun]-3- | 1H), 6.68 (d, 1H), 5.43 (s, 2H), 5.31 (m, 1H),
2A-23 | [(2S)-okceran-2-unmernn|-3H- | 5.01 (m, 1H), 4.87 (d, 1H), 4.71-4.60 (m, 1H),
umnaasol4,5-b Jnupugun-5- 4.46 (m, 1H), 4.34 (m, 2H), 3.39 (m, 1H), 3.30
KapOOHOBasI KHCIIOTa (m, 1H), 2.91-2.65 (m, 4H), 2.55 (m, 1H), 2.01
(m, 4H). XKX-MC(QPU+): 566,1 (M+H)

Cl F Ol—;%
N
| N C 0
O.__N N
N
| OH
=
ITpumep 3A-01
2-[(4-{6-[(4-xnop-2-PpTOpOSH3MIT)OKCH |TUPUANH-2 -1 } TUNIepUAHH- | -mn)merun|-1-[(25)-
okcetaH-2-unmetw |- | H-6eH3umunas3on-6-kapOoHOBast KUCIOTa
Cragus 1
K nepememmuBaemomy pacteopy IIpomexkyrounoro coemuHenus 22 (49,8 r, 211
mmonib) B MeCN (300 mi) nobGasmsuiu 2-xmop-1,1,1-tpumerokcustan (30,0 mut, 223 MMob),
3areM nobasmsui pTSA*H,O (2,0 1, 10 mmons). Iocae 1 1 mpu 60°C nodasistin MeCN (400
mi), K,COs (116 1, 841 mmonb) u IIpomexxyrounoe coenunerne 3 (52,4 r, 90,2 MmoIb).
Uepes 2 u pactBop obOpabareiBaimu Bomout (1,6 i), ocraBmsumm oxnaxkngatecss a0 KT u
nepememuBany B TeueHue 2 4. IlonydeHHBINH TBepAblil 0cagok coOupai (UIbTPOBAHHEM,

npombiBaid Bopoi (2 x 300 mul) WM CymIMiM NpU MOHMKEHHOM JIABJIEHUHU C TONyYeHHEM
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meTui-(S)-2-((4-(6-((4-xn0p-2-pTopOEeH3 NI ) OKCH )ITU PUANH-2-UJT ) TUNEPUANH- | -1 )MeTn)- 1 -
(oxceran-2-unmerun)- 1 H-Oenzo[dJumuaason-6-kapOokcunara B BUIE TBEPAOTO BEIIECTBA
(102 r, 84%). 'H AMP (DMSO-d6) & 8.30 (s, 1H), 7.82 (d, 1H), 7.67 (d, 1H), 7.62 (t, 1H),
7.55 (t, 1H), 7.45 (d, 1H), 7.29 (d, 1H), 6.87 (d, 1H), 6.67 (d, 1H), 5.37 (s, 2H), 5.04-5.16 (m,
1H), 4.82 (dd, 1H), 4.62-4.73 (m, 1H), 4.44-4.52 (m, 1H), 4.37 (dt, 1H), 3.96 (d, 1H), 3.87 (s,
3H), 3.78 (d, 1H), 3.00 (d, 1H), 2.85 (d, 1H), 2.66-2.76 (m, 1H), 2.54-2.64 (m, 1H), 2.38-2.49
(m, 1H), 2.24 (t, 2.11-2.21 (m, 1H), 1.60-1.88 (m, 4H).
Cragus 2

K nepememuBaemMomMy pactBopy MeTHi-(S)-2-((4-(6-((4-xmnop-2-pTopOeH3nn)okcH)-
MUPUANH-2 - TANepUAnH- | -un)mernn)- 1 -(okceran-2-unmernin)- | H-0en3o[ d[umunazon-6-
kapOokcunara (7,2 r, 12 mmons) B MeOH (50 mr) u THF (50 mo) noGasnsimun 2 M NaOH (25
w1, 50 mmonb). ITocne 2 4 mpu 45°C pactBop octaemsun oxiaxaarecs 1o KT, pasbasisuu
Booii (100 M) m noakucisuiu 1o pH npumepno 6 muMonHHOI Kucnortoit B Boxe (1 M, 20 mi).
ITonydeHHBII TBepABIA OCATOK CYCIEHANPOBAIN B TeueHue 1 4, codupanu GpuIbTpOBaHHUEM,
npombiBasid Bogoi (100 mu) u 3areM CyIIWIM NPU MOHWKEHHOM AABIIEHUU C MOJYYEHHUEM
coenuuenus Ipumepa 3A-01 B Bune TBeproro semectsa (6,4 r, 91%). 'H SIMP (DMSO-d6)
5 12.84 (br s, 1H), 8.27 (s, 1H), 7.80 (d, 1H), 7.59-7.67 (m, 2H), 7.55 (t, 1H), 7.45 (dd, 1H),
7.29 (dd, 1H), 6.86 (d, 1H), 6.67 (d, 1H), 5.37 (s, 2H), 5.06-5.17 (m, 1H), 4.80 (dd, 1H), 4.66
(dd, 1H), 4.44-4.53 (m, 1H), 4.38 (dt, 1H), 3.95 (d, 1H), 3.78 (d, 1H), 3.00 (d, 1H), 2.85 (d,
1H), 2.64-2.77 (m, 1H), 2.54-2.64 (m, 1H), 2.40-2.48 (m, 1H), 2.20-2.29 (m, 1H), 2.17 (t,
1H), 1.61-1.85 (m, 4H). XKXX-MC(QPU+): 565,4 (M+H).

o 5
N
N o
0] N N
N
| OH
=
ITpumep 4A-01
2-[(4-{6-[(4-Lluano-2-pTopOeH3 T )OKCH | TUPUAUH-2 -1  TuniepuauH- 1 -mn)metwn|-1-[(2S)-
okceraH-2-unmetnn|- 1 H-0en3nMunason-6-kapOoHOBask KUCIOTA
Cranus 1
K mnepememmnBaemomy pactBopy IIpomexyrounoro coemmHenwmst 22 (33,6 r, 142

mmosib) B MeCN (285 mi) nobasmsinu 2-xmop-1,1, 1-rpumerokcustan (20,1 mu, 149 mmons),

3areM pobasmsu pTSA*H,O (1.35 1, 7,1 mmons). Ilocne 2 4 npu 50°C pobasisiu MeCN
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(280 mi), K,CO;3 (79 1, 570 mmonb) u Ilpomexyrounoe coenunenue 4 (93,2 r, 142 mmorns).
Uepes 2 u pactBop obOpabarbiBanu Bomoit (800 mur), ocraBisimm oxmaxaarbes 10 KT u
nepeMeInuBany B Tedenue 2 4. [lonyueHHbIi ocanok cobupanu GuiIbTpOBaHUEM, TPOMbBIBAIIH
10% MeCN B Bozme (150 mu), Bomoit (2 x 200 M) u 3aTeM CYIIWIM NPH MOHWKEHHOM
naBieHun ¢ nojydenneMm MeTui-(S)-2-((4-(6-((4-unano-2-GropOeH3 1) OKCH ) TUPHIUH-2 -
win)nunepuaus- 1 -un)metin)- 1 -(okceran-2-unmerni)- 1 H-6en3o[ d Jumunazon-6-kapbokcunara
B BHZe GecLBeTHOro TBepaoro semectsa (77 r, 95%). 'H SIMP (600 MI'y, DMSO-d6) & 8.28
(s, 1H), 7.87 (d, 1H), 7.80 (d, 1H), 7.55-7.73 (m, 4H), 6.87 (d, 1H), 6.70 (d, 1H), 5.45 (s, 2H),
5.04-5.19 (m, 1H), 4.81 (dd, 1H), 4.66 (dd, 1H), 4.41-4.54 (m, 1H), 4.36 (dt, 1H), 3.94 (d,
1H), 3.86 (s, 3H), 3.76 (d, 1H), 2.97 (d, 1H), 2.82 (d, 1H), 2.63-2.77 (m, 1H), 2.49-2.63 (m,
1H), 2.37-2.46 (m, 1H), 2.18-2.29 (m, 1H), 2.05-2.18 (m, 1H), 1.47-1.82 (m, 4H).
Craaus 2

K nepememmnBaemomy pactBopy MeTwi-(S)-2-((4-(6-((4-unano-2-pTopOeH3nIT)OKCH)-

MUPUANH-2 -1 IHNepUanH- 1 -nn)mernn)- 1 -(okceran-2-unmernin)- 1 H-0en3o[ d[umunazomn-6-

kapbokcumara (4 T

2

7 wmmomp) B MeCN (70 wmn) poOGasmsmu  pactBop 1,5,7-
tpuazabuuukiio[4.4.0]neu-5-ena B Boxe (0,97 M, 14,7 mur). Uepes 20 u pacTBOP MOAKUCISLIN
no pH npumepHo 6 nuMoHHOH Kucnotoil B Bope (2 M, 7 mi) u pasdasnsiau Bonoit (50 mu).
Bonnyio ¢asy skcrparuposanun EtOAc (2 x 75 wmi), oObeaMHEHHBIE OpraHUYECKHE CIIOU
cymmny Hax 6e3BopHbIM Nay SOy, GUIbTPOBaIM, U PACTBOPUTEND YAAISIIH MIPH MTOHKEHHOM
JaBJICHUH C TOJYYeHHEM He COBCeM OeJIoro TBEepAOro BeIecTBA. JTO HEOYHIIEHHOE
BEIECTBO OYHINAIM KOJOHOYHOU xpomarorpadueii, smoupys MeOH/DCM (ot 0:100 mo
8:92), ¢ mony4yenuem coenunenus [Ipumepa 4A-01 B Bune teepuoro Bemectsa (3,65 r, 90%).
'H IMP (400 MI'y, DMSO-d6) § 12.75 (br s, 1H), 8.27 (s, 1H), 7.89 (d, 1H), 7.80 (d, 1H),
7.68-7.72 (m, 2H), 7.60-7.67 (m, 2H), 6.89 (d, 1H), 6.72 (d, 1H), 5.47 (s, 2H), 5.11 (d, 1H),
4.74-4.86 (m, 1H), 4.62-4.72 (m, 1H), 4.43-4.53 (m, 1H), 4.35-4.42 (m, 1H), 3.95 (d, 1H),
3.77 (d, 1H), 2.98 (d, 1H), 2.84 (d, 1H), 2.65-2.77 (m, 1H), 2.53-2.64 (m, 1H), 2.37-2.45 (m,
1H), 2.10-2.28 (m, 2H), 1.57-1.84 (m, 4H). XXX-MC(3PU+): 556,6 (M+H).

Tpuc-conp coenunenus [Ipumepa 4A-01
2-[(4-{6-[(4-unano-2-PpTopOeH3NIT)OKCH |[TUPUANH-2 -1 } TunepuanH- 1 -mn)mernn]-1-[(2S)-
okcetaH-2-unmetw |- 1 H-6er3ummnna3on-6-kapOoHOBON KUCIOTHI TPUC-COJTb

K nepememmnBaemomy pactBopy coenunenus IIpumepa 4A-01 (6,5 r, 11,7 mmons) B 1-

npomnanoine (275 mi) npu 70°C mo xarmisaMm no0asisian BOAHBINA pacTBop Tpuc (2,0 M, 6,1 mu,
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12,2 MMOITB), IPH 3TOM PacTBOP OCTaBajiCsi roMoreHHbIM. Ilocne nepeMernBaHus B T€UEHNE
5 MuH n0o0aBnsIM 3aTpaBOYHBIE KPUCTAJIBI, U CMECh OCTaBIUIM oxjaxnaarbes 10 KT B
teuenne 2 4. Ilocne mepememmBanust B TeueHue Houn npu KT oOpasosanoce TBepmoe
BEILECTBO. JTO TBEPAOE BEIIECTBO cOOMpay (UIbTPOBAHNEM, IPOMBIBAIH |-1TponaHosiom (2
x 30 mJI) ¥ CyIIMJIH, CHaYajla B MOTOKE a30Ta W 3aTeM B BakyyMHOM Iukade mpu 45°C B
TedeHue 15 4 ¢ monydyeHuem tpuc-conu coenunenus [Ipumepa 4A-01 (6,95 r, 88%) B BUzE
KPHCTAJLTIYECKOro TBepaoro semectsa. 'H SIMP (600 MI'y, DMSO-d6) &: 8.20 (s, 1H), 7.89
(d, 1H), 7.79 (d, 1H), 7.70 (br s, 2H), 7.64 (t, 1H), 7.56 (d, 1H), 6.89 (d, 1H), 6.72 (d, 1H),
5.47 (s, 2H), 5.11 (qd, 1H), 4.77 (dd, 1H), 4.64 (dd, 1H), 4.44-4.53 (m, 1H), 4.38 (dt, 1H),
3.93 (d, 1H), 3.76 (d, 1H), 3.35 (br s, 9H), 2.98 (d, 1H), 2.85 (d, 1H), 2.64-2.75 (m, 1H), 2.54-
2.64 (m, 1H), 2.40-2.49 (m, 1H), 2.08-2.26 (m, 2H), 1.56-1.83 (m, 4H). Tru1. = 194°C.

N . R
o °
=
IIpumep SA-01
2-[(4-{6-[(4-LUuano-2-propOeH3 w1 )OKCH [MUpUaAnH-2-1 f tuniepasus- 1 -um)merun |- 1-[(2S)-
okceraH-2-unmetu|- 1 H-OeH3umunazon-6-kapOoHOBast KMCIOTA
Cranus 1
PactBop IIpomexyrounoro coemuuenuss 13 (5 r, 14,4 mmonb) B cmecu 5%
MeOH:CH,Cl, (60 mn) obpabaThiBaiu HaChIIIEHHBIM BOAHBIM pacTBOpoM Na,CO; (60 mu).
JiByx(a3HbIi paCTBOP HHTEHCHBHO MEPEMEIINBAIN B TeueHue 30 MUH, U OPTaHHYECKHUI CIIOH
otmensuin. OpraHudeckuii Ciod  cymwnd, (UIBTPOBAIA U KOHLEHTPUPOBAIUA TPU
MOHIKEHHOM  JaBJICHUU ¢ mnomyyernueM  4-(((6-(4-munepasuH-1-wn)nupuauH-2-

WI)OKCH)MeTN)-3-pTopOen3onutpuina (4,4 T, KONUYECTBEHHbI BBIXOX) B  BHJIE

HIOJTyTBEPOTO BELIECTBA.
Cragus 2
B  komly, comepxamyro  pactBop  4-(((6-(4-nunepaszus-1-wn)nupunuH-2-
win)okcu)MeTwn)-3-propdenzonutpuna (1,58 r, 5,06 mmons) B MeCN (15 mi), nobasmsm
IIpomexyrounoe coenuHenune 23 (1,40 r, 5,06 mmonp) u K,COs; (3,50 r, 25,3 mmounb).

ITonyueHHyro cycneHsuro nepeMemnsanu B TedeHue 2 4 npu 50°C. Uepes 2 u cmech

obpabateiBasiu Bopoi (30 mut), ocrasisuu oxnaxnaarees 10 KT u nepememnBany B TeueHue 2
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4. TBepnoe BemecTBo codupanu GuIbTpOBaHUEM, POMbIBaK cMechio Boga:MeCN (2:1) (2 x
30 MJ1) ¥ CYIIMJIM NPHU TIOHM)KEHHOM JIaBJIEHUH C ronydeHueM MeTui-(S)-2-((4-(6-((4-umnano-
2-pTOpOEH3UIT)OKCH)TUPUAMH-2-HJT)ITUTIepa3HH- 1 -uin)metnn)- 1 -(okceran-2-unmerwn)- | H-
6enso[dumunason-6-kapbokcmiara (2,47 r, 86%) B Buxe TBepaoro emecrsa. 'H SIMP (600
MI'u, CDCls) 6 8.16 (s, 1H), 7.98 (d, 1H), 7.76 (d, 1H), 7.59 (t, 1H), 7.42 (dt, 2H), 7.34 (d,
1H), 6.17 (dd, 2H), 5.42 (s, 2H), 5.23 (dd, 1H), 4.77-4.58 (m, 3H), 4.38 (dt, 1H), 4.05-3.95
(m, 2H), 3.95 (s, 3H), 3.46 (d, 4H), 2.80-2.69 (m, 1H), 2.62 (t, 4H), 2.50-2.38 (m, 1H).
Cragus 3

B KOJIOY, COIepIKaIIyIo pacTBop meTri-(S)-2-((4-(6-((4-unano-2-
¢dTopOeH3mT)oOKCH ) TUPUANH-2-1T)unepa3us- | -um)merwn)- 1 -(okceran-2-unmernn)- 1 H-
6en3o[d lumunaszon-6-kapbokcunara (2,5 r, 4,3 mmonp) B cmecu 1:1 iPrOH u THF (140 mo),
nobasnsm 1,4 ske. LiIOH (0,14 1, 6,1 MMoub), 1 oy4eHHBIH pacTBOp Harpesanu mpu 45°C
B TeueHue 15 u. PactBop ocrapmsumm oxmaxknparbes 1o KT, pasGasmsuin Bomoi (50 mu) u
noakucisii 10 pH npumepHo 6 nuMOHHOM kuciaoTou B Bozge. IlomydeHHBIN pacTBOp
skctparuposaiu EtOAc. EtOAc-cnoli cymmnu, U pacTBOPUTENb YAAJSUIA NPU MOHUKEHHOM
JaBJIEHUU C TOJYYEHHEM HEOYMIIEHHOro MNpoAykTa. HeouuineHHbIH NPOAYKT OYHUINAIH
dmu-xpomarorpadueii (10% MeOH B CH,Cl,) ¢ nonyuennem coenunenus [Ipumepa SA-01
(0,86 1, 35%) B BUZE TBepHOro Bemectsa. 'H AMP (600 MI't, CDCls) § 8.23 (s, 1H), 8.06 (d,
1H), 7.83 (d, 1H), 7.59 (t, 1H), 7.46-7.39 (m, 2H), 7.34 (d, 1H), 6.18 (dd, 2H), 5.43 (s, 2H),
5.28-5.20 (m, 1H), 4.81-4.58 (m, 3H), 4.44-4.33 (m, 1H), 4.04 (d, 2H), 3.48 (m, 4H), 2.82-
2.71 (m, 1H), 2.65 (m, 4H), 2.46 (dd, 1H). )KX-MC(QPU+): 557,2 (M+H).

NS F R
\©;() N N/\'\}r\NCN)_«O
| ; 7" “on
ITpumep 6A-01
2-[(4-{6-[(4-Llnano-2-PTopOeH3 1T )OKCH |TUPUANH-2 -1 } TUNIepuaAnH- 1 -rm)metnn|-3-[ (2S)-
okcetan-2-unmeti|-3H-umunazo[4,5-b |mupunun-5-kapOoHoBast KUCIOTa
Cragus 1
B 3-ropnyro 3-1uTpoByro K00y, OCHAIEHHYI) MEXaHUYEeCKOH MEIIaNKOH, 3arpyKaju

IIpomexyrounoe coenunenue 4 (106 r, 161 mmons), nodasmsimun MeCN (886 mu), K,COs

(89,0 r, 644 mmonb) u IlpomexyrouHoe coemuHenune 27 (52,4 r, 177 mmonb). Cmech
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nepememuBany npu 60°C B TeueHue 2 4. PeakIIMOHHYIO CMeCh BIMBAIU B 4-TUTPOBYIO KOJIOY
Opnenmetiepa (Erlenmeyer) u pasbaBmsuin 1,8 51 Bombl. IlomyueHHyI CyCHeH3HIO
nepememinBanu npu KT B TedeHue 4 4 ¢ monydeHUeM CBETIIO-KENTOH cycneHsuu. Tsepaoe
BELIECTBO coOMpany (pUIBTPOBAHUEM M CYLIMIHM B BaKyyMHOM mikady npu 45°C B TeueHue
HOYHU ¢ mojydeHueM 1enieBoro Metui-(S)-2-((4-(6-((4-umano-2-hTopOeH3 I )OKCH ) TUP U H-
2-un)nunepuans- 1 -un)merun)-3-(okceran-2-unmetin )-3 H-umunazo[ 4,5-b Jmupuaun-5-
kapGokcunata (88,6 r, 96%) B BHIE CBETJIO-KeITOro TBepnoro semecrsa. 'H SMP (600
MI'u, DMSO-d6) 6 8.16 (d, 1H), 8.01 (d, 1H), 7.87 (d, 1H), 7.61-7.74 (m, 3H), 6.88 (d, 1H),
6.71 (d, 1H), 5.46 (s, 2H), 5.11-5.26 (m, 1H), 4.85 (dd, 1H), 4.73 (dd, 1H), 4.43-4.60 (m, 1H),
437 (dt, 1H), 3.96-4.04 (m, 1H), 3.89-3.95 (m, 3H), 2.87-3.01 (m, 2H), 2.66-2.81 (m, 1H),
2.55-2.64 (m, 1H), 2.52 (br s, 3H), 2.24 (q, 2H), 1.64-1.81 (m, 3H); XKXX-MC(2PU+): 571,5
(M+H).
Cragus 2

B 1-nmutpoByro 3-ropiayro kojly, OCHALIEHHYI) MEXaHHYECKOH BEepXHENPHBOIHOM
Mmewmankor,  3arpyxanmu  MeTui-(S)-2-((4-(6-((4-unano-2-pTopOeH3UIT)OKCH ) TUPUINH-2 -
wn)nunepuaus- 1 -um)mern )-3-(okceran-2-unmernin)-3H-umunaszo[4,5-b Jnupuaun-5-
kapOoxcunar (35,5 r, 62,21 mmonb). B xonby nobasmsmu MeCN (350 mi) u Boay (70 mu).
ITonyuennyro cmech nepememnsanu npu KT B tedenune 30 mMuH 10 oOpa3zoBaHMs T'yCTOH
cycnermsuu. Meminenno nobasnmsuin LiOH*H,O (2,92 r, 68,4 mMMmonb) B BUAE TBEpAOTrO
BemecTsa. [lonyuennyto cycnensuto nepemernnsain npu 40°C B redenue 1 4. PeakiinoHHyo
cmech oxnaxkaanu 10 KT u obpabarsiBanu no kamisim 1,0 M nmumonHo# kucnotoit (15,5 i)
no Tex mnop, noka pH cycneH3uum He AOCTUTHET 3HadueHuss npumepHo 5. IlomyudeHHyro
cycnensuto nepememuBaiu npu KT B Teuenne 4 4. IlonydyeHHOE TBEPAOE BEIIECTBO
cobupanu (UIbTPOBAHHEM, TBEPAOE BEINECTBO MPOMBIBAIHA NMPUMEpHO 20 MJI BOABI M 3aTE€M
Cyliuiau B notoke Ny B TeueHue 4 4. TBepmoe BEIEeCTBO CyLIMIM B T€YEHUE eue 72 4 mpu
40°C B BakyyMHOM mmkady nmocyxa ¢ mosyueHHeMm coenuHeHusi Ilpumepa 6A-01 (31,2 r,
90%.) B BHze TBepHOro Bemectea. 'H IMP (600 MI'y, DMSO-d6) & 13.03 (br s, 1H), 8.15 (d,
1H), 8.00 (d, 1H), 7.87 (d, 1H), 7.67-7.73 (m, 2H), 7.64 (t, 1H), 6.88 (d, 1H), 6.71 (d, 1H),
5.45 (s, 2H), 4.93-5.03 (m, 1H), 4.87 (s, 1H), 4.70 (d, 1H), 4.36-4.45 (m, 1H), 4.23-4.35 (m,
1H), 4.05 (d, 1H), 3.79 (d, 1H), 2.93-3.06 (m, 1H), 2.76-2.88 (m, 1H), 2.54-2.69 (m, 1H),
2.34-2.46 (m, 1H), 2.25 (d, 2H), 2.05-2.21 (m, 1H), 1.73 (d, 3H), 1.47-1.67 (m, 1H), XKXX-
MC(QPU+): 557,6 (M+H).
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O Ny N/\r\}(\N@_(O
| OH
ITpumep 7A-01
2-[(4-{6-[(4-Llnano-2-pTOpOEH3MIT)OKCH |TUPUANH-2 -1 } TuniepuanH- | -mn)mernin|-1-(1,3-
okcazoi-2-unmetn)- | H-6en3nmunaszomn-6-kapOboHoBast KHCIOTa
Cranus 1

K cycnensun okcazon-2-unveranamuHa HCl-comu (491 wr, 3,65 wmMonb) ©
ITpomeskyrounoro coenunenust 29 (800 wr, 3,32 mmonb) B DMF (5 mi) nobasmsum K,COs
(1,04 1, 6,63 mmonb). Peakumonnyro cmech nepememnBanu npu 60°C B TedeHue 2 U.
JomnonauTtenbHO nobaBisu okcazon-2-mimeranamuHa HCl-conp (100 mr, 1,0 mmons), u
PEaKLMOHHYI0 CMech nepeMernnBaiu B TeueHue eue 30 muH npu 60°C. PeakiMOHHYIO CMeCh
oxjaxgamu no KT, 3arem paszbasnsuim Bomoit (30 mur) u akcrparupoBain EtOAc (60 mu).
Opranuueckuii Cloil MPOMBIBAJIM BOAOH, 3aTeM paccojoMm, cymmin Hag NapSOy,
GunbTpOBANIM M KOHLEHTPUPOBAIM INPU TMOHWKEHHOM aaBieHHH. OpaHKeBbI OCTATOK
ounmanu ¢mu-xpomarorpadpueit (12 r cunukarens, rpaguent 0-50% EtOAc/renran) c
noJy4eHueM mpem-0yTuin-4-autpo-3-((okcazon-2-nnmernia)amuHo)oensoara (764 mr, 75%)
B BHJE OpamxeBoro Teepnoro semecrsa. 'H SMP (CDCls) & 8.48 (br s, 1H), 8.23 (d, 1H),
7.68 (d, 1H), 7.61 (d, 1H), 7.28 (dd, 1H), 7.15 (s, 1H), 4.72 (d, 2H), 1.60 (s, SH).

Cragus 2

K pactBopy mpem-0ytun-4-aurpo-3-((okca3on-2-unamertii)amuHo)oenszoara (15 r, 47
mMmoib) B THF (100 wmi) noGasmsmu 10%-meiii nmammaguii Ha yraeponme (1,5 r, 10%
Macc./mMacc.), ¥ 3Ty cMech 3aTeM nepememuBaiu B armocdepe H, (50 dynt/kB. mrotim) mpu KT
B TedeHHe 6 4. PeakiMOHHYIO cMech 3aTeM (uibTpoanu udepes ¢puwistp u3 Celite® ¢
TOJIyYeHHEM TEMHOTO pacTBopa. PuibTpar GunsTpoBam depes Bropoil pumetp u3 Celite”, n
($uUIbTpaT KOHLEHTPHPOBAIM MPU TOHIKEHHOM IaBJIEHUH C TOJNYYEHHEM mpem-OyTuin-4-
amuHO-3-((0kcazom-2-unmeri )amuno)oer3oara (13,1 r, 92%) B Buze TemHoit messt. 'H SIMP
(CDCI5) 6 7.62 (s, 1H), 7.43 (dd, 1H), 7.35 (d, 1H), 7.08 (s, 1H), 6.66 (d, 1H), 4.44 (s, 2H),
1.56 (s, O9H).

Cranus 3
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K nepeMeIIBaeMOMY pacTBopy mpem-0yTun-4-amuHo-3-((okcazon-2-
wimMetuin)amuHo)oenszoara (13 r, 45 mmonb) B MeCN (100 mi) noGasmsimu 2-xmop-1,1,1-
tpumerokcudTaH (9,0 mi, 65 mmonb) u pTSA*H,O (400 wmr, 2,1 MMOiB), U 3Ty CMeCh
HarpeBau npu 60°C B TeueHue 3 u. Peaknuonnyio cmech 3arem oxnaxzaanu no KT wu
KOHLIEHTPUPOBAJIN TNIPU MOHMKEHHOM JaBiieHHH. HeounineHHbIH MPOXYKT OYHIIamy (Iidi-
xpomarorpadueii (120 r cunukarens, rpaaueHt 0-100% EtOAc/rentaH) ¢ monyudeHHeM
mpem-0yTun-2-(xnopmerun)- 1 -(okcazon-2-unmerun)- | H-6enso[ d[umunazon-6-
xapbokcunara (11,6 r, 74%) B Buze CBETIO-kKenTOro TRepaoe semectso. 'H AMP (CDCls) §
8.19 (d, 1H), 7.98 (dd, 1H), 7.77 (d, 1H), 7.64 (d, 1H), 7.12 (d, 1H), 5.64 (s, 2H), 5.00 (s, 2H),
1.62-1.66 (m, 9H).

Cranus 4

K CYCIIeH3UH mpem-0yTun-2-(xaopmerin)- 1 -(okcazon-2-unmern)-1H-
6en3o[dJumunazon-6-kapbokcunara (10,1 r, 29 mmonp) u [IpomexyTodHOrO coenuHeHus 4
(11,2 1, 29,1 mmonb) B MeCN (100 mun) mobasnsimm KyCOs (16,1 1, 116 mmons). D1y cMech
nepememuBanu npu 60°C B TeueHme 2 u um 3areM pasdbasmsiimm Bomoi (200 mu) um
nepememnBayin B TeueHue eme 4 4 npu KT. IlonydenHoe TBepaoe BeIIeCTBO COOHMpaiH
¢unpTpoBaHNEeM C monydeHueMm mpem-0yTun-2-((4-(6-((4-unano-2-propOeH3ui)okcu)-
NUPUANH-2-1)IUNepUuanH- 1 -um)mernn)- 1 -(okcazon-2-unmernn)- | H-Oenzo[ d[umunazon-6-
kap6okcunara (16,23 r, 89%) B Buge TBeproro Bemecrsa. 'H SIMP (DMSO-d6) & 8.13 (s,
1H), 8.04 (s, 1H), 7.88 (d, 1H), 7.78 (dd, 1H), 7.70 (br s, 2H), 7.66 (d, 1H), 7.62 (t, 1H), 7.13
(s, 1H), 6.79 (d, 1H), 6.69 (d, 1H), 5.91 (s, 2H), 5.44 (s, 2H), 3.84 (s, 2H), 2.80 (d, 2H), 2.46
(d, 1H), 2.05-2.13 (m, 2H), 1.64 (d, 2H), 1.55 (s, 9H), 1.35-1.43 (m, 2H).

Cragus 5

K pactBopy  mpem-0ytui-2-((4-(6-((4-umano-2-propOeH3 I )OKCH ) TUPUIUH-2-
wn)nunepuaus- 1 -um)metin )- 1 -(okcazon-2-unmernn)- 1 H-6enzo[ d Jumunazon-6-kapbokcunara
(31,1 r, 50,0 mmome) B DCE (300 mn) mobasisiu TFA (40 mn, 530 mmounb). DTy cMech
HarpesBaiu a0 70°C B TedeHue 4 4 u 3aTeM MeaseHHO oxJjaxaanu 1o KT u nepememuBanu B
TedeHne Houu. (CMech KOHLEHTPHPOBAJIM TPH MOHWKEHHOM MaBIE€HHH, M OCTaTOK
pactBopsuiu B MeOH (100 mu) u Bome (300 mur). JloGaBisuin MO KaruisiM HaCBIIEHHBIN
Bonubiii pactBop NaHCO; (85 wmut), mosomss pH pactBopa mo mpumepro 7. ITomydeHHoe
TBEPJO€ BELIECTBO MEPEMEINNBAIN JIJIsI TPAHYJIUPOBAHMS B TE€UYEeHHE 3 U U 3aTeM coOmpau

¢unbTpoBanueM ¢ nonyueHneM coenuHenus [Ipumepa 7A-01 (27,3 r, 96%) B Bune TBepaoro
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emectsa. 'H SIMP (600 MI'u, DMSO-d6) & 12.93 (br s, 1H), 8.19 (s, 1H), 8.03 (s, 1H), 7.88
(d, 1H), 7.82 (d, 1H), 7.70 (br s, 2H), 7.65 (d, 1H), 7.62 (t, 1H), 7.12 (s, 1H), 6.80 (d, 1H),
6.66-6.71 (m, 1H), 5.90 (s, 2H), 5.43 (s, 2H), 3.84 (s, 2H), 2.81 (d, 2H), 2.46 (m, 1H), 2.10 (t,
2H), 1.64 (d, 2H), 1.36-1.46 (m, 2H); JKX-MC(IPU+): 568,3 (M+H).

O

L OIS
O
e adiava’

ITpumep 8A-01
2-((4-(6-((4-MeTnnbeH3 1T ) OKCH ) TUPUTUH-2 -WIT)TUTIepUANH- | -mn)merni)-1-(2-
metokcry T )- 1 H-6er30[ d Jumunazon-6-kapOoKCHIaT aMMOHHUS

B cocyn Ha 1 npaxmy (3,8879 r) nobasmsutu [Ipomexxyrounoe coenunenue 35 (20 wr,
47 mxMmonb), 3aTeM nodaBisn 4-metunden3nioseiii cnupT (100 mxmodns). JJobasmsmu THF
(500 mki), 3arem pearent LlyHona (Tsunoda) (mmanomerunentpudyrmindocdopan, 0,5 M B
THF, 400 Mk, 0,20 mmodb), 1 3Ty cMmech Harpesasu npu 70°C B Tedenue 3 4. PeakiioHHy0
cmech oxnaxaanun 10 KT u KOHUEHTpHpoBanM NpU NOHWKEHHOM paaBieHHH. OCTaTok
pacteopsuiu B MeOH (1 wmut). HobGasnsaun 1 M NaOH (0,15 mn, 150 mkmons), U cmechb
HarpeBaimu npu 60°C B Teuenue 3 4 u 3ateM Bbinepxkusanu npu KT B treuenue 48 4. Cmech
KOHLIEHTPUPOBAJIN TMPH TOHWKEHHOM JaBJIEHUH, U HEOYHUINEHHbIH NPOAYKT OYHINAIH
npenapatuBHoii SFC ¢ nonyuenuem coenunenusi [Ipumepa 8A-01 (10,7 mr, 45%). Meton
SFC (xononka: Phenomenex Biphenyl 4,6 x 150 mwm), 5 mkMm; monswxras daza A: CO,
(06./06.); momBmwxkHasi ¢aza B: or meranona ¢ 0,2% NH;OH (006./06.) no 85% CO,/15%
metanosia ¢ 0,2% NH4OH nunetino 3a 8 muH, Beigep:kka npu 70% CO,/30% meraHona ¢
0,2% NH4OH no 10 mun. Ckopocts moroka: 75 mu/mun. ObpatHoe nasnenue: 120 Oap.
Bpewmst ynepskuBanust: 2,56 mun; XKX-MC(QPU+): 515,4 (M+H).

CoenuneHusi, nepeuncieHHble B TaOnune 3 Huke, ObUIH MOJYYEHbI IO METOIUKAM,
AQHAJIOTUYHBIM METOJMKAaM, OMHCAHHBIM BbIlIe 1l cuHTe3a coeauHeHus [Ipumepa 8A-01, ¢
UCTIOJIb30BAHHEM COOTBETCTBYIOIINX UCXOIHBIX BEINECTB, KOTOPhIE KOMMEPUYECKH JTOCTYITHBI,
MOJIy4€HbI C HCIMOJB30BAHUEM CIIOCOOOB IOJYYEHHs], U3BECTHBIX CIIEUAINCTAM B ITaHHOM
o0nacT, WM TOJNy4YeHbl CrocoOaMH, aHAJIOTMYHBIMHU CIIOCOOAaM, OMHMCAHHBIM BBIIIE IS

APYTUX MNPOMEXYTOUYHBIX coenuHeHud. CoenuHeHus OYHMINAIM, WCHONb3ys CIOCOOB,
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KOTOpBIE HU3BCCTHBI CICHUATIUCTAM B I[aHHOfI obnactu u KOTOpPBIE MOTYT BKJIHOYAThb

xpomarorpaduro Ha cunukarene, JKXBJI, nim xpuctanim3anuio W3 peakHOHHONH CMeECH.

KoHeunble coequHEHUs BbINEISUIH B BHJC HeI‘/'ITpaJ'II:HbIX COGZ[I/IHeHI/Iﬁ WK B BHJE COJel

MPUCOCANHECHUA KNUCJIOTBI UM OCHOBAHUA.

Tabnuua 3
Ilp. Ne Hassanue M.m. Bpewms
(MonekyyspHast |  yOepKu-
macca), BaHMS
HaliieHHas (MuH)
8A-02 | 2-((4-(6-((4-umano-3-MeTUIOCH3NIT)OKCH ) TUPUIH- 540,4 2,47
2-un)nunepuanH- 1 -um)merun)- 1-(2-MeTOKCHITHI)-
1H-6en30[d]umunason-6-kapOoOHOBasT KHCIOTA
8A-03 | 2-((4-(6-((4-xmop-2,5- 571,4 2,70
G TopOEH3 I )OKCH ) TUPUIUH-2 -HJT) TUTIEPUHH- | -
wi)metun)-1-(2-merokcustin)-1H-
6en3o[dJumunazon-6-kapOOHOBAsT KUCIOTA
8A-04 | 2-((4-(6-((4-xmop-2,6- 571,4 2,67

au(TOPOSH3 I )OKCH) TUPUINH-2- 1T ) TUIepUINH- 1 -
wi)metn)-1-(2-metokcustun)-1H-

Oen3o[dJumunazon-6-kapOOHOBAsT KUCIOTA

b

/
N
I N/\WC 0
O Ny, N
| OH
P

ITpumep 9A-01

2-((4-(6-(beH3nnoKCH )TUPUANH-2-UIT)TUNePUANH- | -mn)mernn)- 1 -mernin-1 H-

Oenso[d]umunazon-6-kapOOHOBasT KHCIOTA

Cranus 1

Cwmecp IIpomexyrounoro coemuHenus 36 (100 mr, 0,251 mmonb), O€H3MIOBOTO

cimpta (48,2 mr, 0,446 mmonb), BINAP (23,2 mr, 0,0373 mmons), Pd,(dba)s (15,2 mr, 0,0166
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mmonb) U Cs,COs (123 wmr, 0,378 mmons) B PhMe (2 M) nepememmBanu npu 100°C B
TedyeHue 14 4. D1y kopuuHeByro cMmech pazdasisin DCM (50 mi) u punsrpoBanu. @unsrpar
KOHLIEHTPUPOBAJIU NIPH MOHIPKEHHOM JABJIEHUHU C MOJy4YeHHEM KOPHUUHEBOIO Macia, KOTOpoe
ounmanu mnpenaparuBioit TLC (DCM:MeOH = 20:1) ¢ mnonyuyenuem wmetui-2-((4-(6-
(OeH3WIOKCH ) TUPUAMH-2-1 )TUTepuanH- 1 -un)metnn)- 1 -metu- 1 H-6en3o[ d Jumunazon-6-
kapGokcunara (99,7 mr, 84%) B Buze 5KenTOro TBEpROro Bemectsa. 'H SIMP (CD;OD) § 8.32
(s, 1H), 8.02 (dd, 1H), 7.79 (d, 1H), 7.59-7.70 (m, 1H), 7.40-7.48 (m, 2H), 7.35 (m, 2H), 7.23-
7.32 (m, 1H), 6.90 (d, 1H), 6.73 (d, 1H), 5.40 (s, 2H), 4.79 (s, 2H), 3.96 (s, 6H), 3.91 (d, 2H),
3.40 (m, 2H), 3.05 (br s, 1H), 2.14-2.38 (m, 4H).
Cragus 2

K pactBopy mermn-2-((4-(6-(OeH3MIOKCH)TUPUIUH-2- W) TUNIEPUANH- | -1un)MeTnn)-1 -
metm- | H-6en3o[d Jumunazon-6-kap6okcunara (90,0 mr, 0,191 mmons) B MeOH (3 mi)
nobasmsim 3,0 M NaOH (2,0 mn, 6,0 mmonb). D1y cmech nepemermmBanu rnpu 40°C B
teueHrne 4 4. PeakunonHyro cmech HehrpanuszoBaiu | M HCIl, u monydeHHYIO CyCHEeH3UIO
skcrparuposamn (DCM:MeOH 10:1, 2 x 40 mu). O0beqUHEHHbIE OPTrAHUYECKUE YKCTPAKTHI
cymuimu Hag MgSOy4, QuibTpoBanM M KOHLEHTPUPOBAIU NPU TOHMKEHHOM JABICHHU C
MOJIy4€HHUEM JKENITOrO0 TBEPAOrO BELIECTBA. OJTO JKEITOE TBEPAOE BEIECTBO OYHINAIN
npenapatuBHOi XXXB/I (kononka: Waters Xbridge Prep OBD C18 100 x 19 MM x 5 MKM;
noaswkHas (daza: ot 5% MeCN B Boge [0,1% TFA] no 95% MeCN B Bozge [0,1% TFA];
IyiiHA BOJIHBL 220 HM, CKOPOCTh MOTOKA: 25 MJI/MMH) ¢ TIOJy4eHHueM coenuHenus [Ipumepa
9A-01 (33 wmr, 28%) B BUIE TBEpAOrO BellecTBa. M3-3a pacTBOPUTEIS, HCIIOJIB30BAHHOTO IS
OYHCTKH, KOHEYHOE COEQUHEHWE IO BCEH BEPOSTHOCTU  MPENCTABISIET  COOOM
tpudTopaueratHyo cons. 'H AMP (400 MI'y, CD;0D) § 8.31 (s, 1H), 8.03 (dd, 1H), 7.78 (d,
1H), 7.65 (t, 1H), 7.40-7.46 (m, 2H), 7.35 (t, 2H), 7.25-7.31 (m, 1H), 6.90 (d, 1H), 6.73 (d,
1H), 5.40 (s, 2H), 4.79 (s, 2H), 3.96 (s, 3H), 3.90 (d, 2H), 3.40 (m, 2H), 3.05 (br s, 1H), 2.14-
2.37 (m, 4H); XX-MC(OPU+): 457,1 (M+H).

Coenunenusi, nepeuncieHHble B Tadnnue 4 Huke, ObUIH TOJIYYEHbI IO METOIUKAM,
AQHAJIOTMYHBIM METOAWKAM, ONHCAaHHBIM Bbiie s cuHTe3a CoenmHenus 9A-01, ¢
UCTIOJIb30BAHIEM COOTBETCTBYIOIINX UCXOIHBIX BEINECTB, KOTOPhIE KOMMEPUYECKH JOCTYITHBI,
MOJIy4€HBbI C HCIOJb30BAHUEM CIIOCOOOB IOJYYEHHsI, U3BECTHBIX CIIELHANCTAM B TaHHOM
o0nacTH, WM TOJNy4YeHbl Croco0aMy, aHAJIOTMYHBIMHU CIIOCOOAaM, OMHMCAHHBIM BBIIIE IS

APYTUX MPOMEXYTOUHBIX coeauHeHud. CoenuHeHus ouunmmany, ucnonbdys JKXBJI H3-3a
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pPaCcTBOPUTEIISA, HUCMOJB30BAHHOI'O MJjid OYHCTKH,

meronamu PF-ABO1 u PF-AB10, no Bcei

KOHCYHBIC COCAMHCHUA,

BEPOATHOCTU NPEACTABIISIOT

BBIZICJICHHDBIC

coboit

TpuTOpaLeTaTHBIE COJM, a COeAMHEeHMs, BbleneHHble ¢ MeronoM PF-CDOS, mo Bceit

BEPOSITHOCTH TPEICTABIIIOT COOOH aMMOHHEBBIE COJH.

Tabnuua 4
Bpewms
*M.Mm., yIepKH-
IIp. Ne Hassanue **Meton
HalfieHHas BaHUs
(MuH)
2-{[4-(6-{[2-drop-4-
TpudTOpMETHIT)OEH3 NI | OKCH | TUPUANH-
9A-02 (rpudrop ) pmap 543 3,073 PF-ABO1
2-un)nunepuanH- 1 -uin|merun § - 1 -meTun-
1H-6en3umua3on-6-kapOooHOBast KUCIOTA
2-{(4-{6-[(2.4-
¢ TOopOESH3 T )OKCH | TUPUAH-2-
9A-03 493 2,897 PF-ABO1
W} unepuans- 1 -un)merun]- 1 -merun-1H-
OeH3MMHN1a3011-6-kapOOHOBAs KUCIIOTA
2-[(4-{6-[(2,6-
nuTopOeH3 I )OKCH |TUPUTUH-2-
9A-04 493 2,333 PF-CDO5
W} unepuanH- 1 -un)merun|- 1 -merun-1H-
OeH3MMHU1a301-6-KapOOHOBAs KUCIIOTA
2-[(4-{6-[(4-xm0opOEeH3UIT )OKCH |TUPUIUH-
9A-05 | 2-un}nunepuans-1-wi)merun]-1-meTun- 491 2,934 PF-ABO1
1H-6en3umMua3on-6-kapOoHOBast KUCJIOTA
2-[(4-{6-[(2-¢pTOopOeH3nIT)OKCH | MUpHIUH-
9A-06 | 2-un}nunepuans-1-wi)mernn]-1-meTun- 475 2,86 PF-ABO1
1H-6en3umua3on-6-kapOoHOBast KUCJIOTA
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Bpewms
*M.m., yIePIKH-
ITp. Ne Hassanue **Meron
HallIeHHas BaHUs
(MuH)
2-[(4-{6-[(4-xm0opOEeH3UIT )OKCH |TUPHUIUH-
9A-07 | 2-un}nunepuauH-1-wi)merun]-1-meTun- 491 2,9 PF-ABO1
1 H-6en3umuna3on-6-kapOoOHOBast KUCJIOTA
2-[(4-{6-[(2,3-
nudTopOeH3 I )OKCH |TUPUIUH-2-
9A-08 493 2,883 PF-ABO1
W} unepuans- 1 -mn)mernn|- 1 -merun-1H-
OeH3MMN1a3011-6-KapOOHOBAs KUCIIOTA
1-meTun-2-{[4-(6-{[4-
TpUPTOPMETOKCH )OCH3HII |OKCH | TUPUANH
9A-09 (rpucrop ) : bmap 541 3,087 PF-ABO1
-2-um)nunepuans- 1 -w|mernn }-1H-
OeH3MMu1a3011-6-KkapOOHOBas KUCIIOTA
I-merun-2-{[4-(6-{[2-
TPUPTOPMETOKCH )OSH3HII |OKCH |} TUPUANH
9A-10 (rpugprop ) : jmap 541 3,031 PF-ABO1
-2-un)nunepuans- 1-un|mernn j-1H-
OeH3UMI1a301-6-KapOOHOBasT KMCIIOTA
1-metun-2-[(4-{6-[(2-
METUJIOEH3UIT )OKCH | TUPUAHH-2-
9A-11 471 2917 PF-ABO1
Wi j iunepuanH- 1 -mn)merun|- 1 H-
OeH3MMHU1a3011-6-KapOOHOBAs KUCIIOTA
2-[(4-{6-[3-
IUAHOOEH3WIT )OKCH |TUPUIIH-2-
9A-12 482 2,681 PF-ABO1

W} iunepuans- 1 -mn)mernn|- 1 -merun-1H-

OeH3MMn1a3011-6-KapOOHOBAs KUCIIOTA
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Bpewms
*M.M., yIepKu-
ITp. Ne Hassanue **Meron
HallIeHHas BaHUs
(MuH)
1-meTun-2-{[4-(6-{[4-
TpUPTOPMETHIT)OSH3 U |OKCH } TUPUANH-
9A-13 (rpudrop ) pmap 525 3,056 PF-ABO1
2-wn)nunepunus- 1-un|merun } - 1 H-
OeH3MMHU1a3011-6-KapOOHOBAs KUCIIOTA
2-[(4-{6-[(2,5-
nuropOeH3 I )OKCH |TUPUIUH-2-
9A-14 493 2,897 PF-ABO1
W} iunepuans- 1 -mn)mernn|- 1 -merun-1H-
OeH3MMn1a3011-6-KapOOHOBAs KUCIIOTA
2-{(4-{6-[(4-
IUaHOOEH3WIT )OKCH |TUPUIIH-2-
9A-15 482 2,753 PF-ABO1

W} unepuans- 1 -un)merun]- 1 -merun-1H-

OeH3MMn1a3011-6-KkapOOHOBAs KUCIIOTA

*M.Mm., HalinenHas: MC(OPU+): kak (M+H)
**¥KXB/, meton ourictku PF-ABO1: I[TonemwkHas daza A: 0,0375% TFA B H,O. IToaBrkHast
¢aza B: 0,01875% TFA B MeCN. Hauanbnsie ycnosust: B: 1%, A: 99%. I'paguent: ot B: 1%,
A:99% no B: 5%, A: 95% ot t = 0,00 mun no 0,60 muH, 3atem 1o B: 100% ot t = 0,60 MuH

10 4,00 mus, 3atem 10 B: 1%, A: 99% ot t = 4,00 mun g0 4,30 muH, BbAEpkKa 10 t = 4,70

muH. Ckopocts motoka = 0,8 MJI/MUH, BIPBICKUBAEMBI 00BEM 2 MKJI.

**KXB/, meton ounctku PF-CDOS: IMopewxknas daza A: 0,05%NH,OH B H,O. IToneukHas
¢aza B: 100% MeCN. HauanpHbie ycnosusi: B: 5%, A: 95%. I'paguent: B: ot 5%, A: 95% no

B: 100% ot t = 0,50 mun no 3,40 muH, BbiaepxkKa 10 t = 4,20 muH, 3atem 10 B: 5%, A: 95%

ort =4,21 mun 1o 4,70 muH, Bbiepkka 10 t = 4,70 mua. Cxkopocth otoka = 0,8 My/MuH,

BIPBICKIBAEMbII 00BEM 2 MKIL
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ITpumep 10A-01
2-[(4-{6-[(4-Xnop-2-bTopOeH3 N )OKCH |TUpUINH-2-1J } TUnepuanH- 1 -mm)mermn|-1-(1,3-
okcazon-S-unmern)- 1 H-Oersumunazon-6-kapOoHOBast KUCIOTa
Cragus 1
K GecuserHomMy pactBopy MeTwi-3-¢pTop-4-Hutpobensoara (302 mr, 1,52 mMmonb) u
okcazon-S-unmeranamuna (164 mr, 1,67 mmons) B DMF (5,0 mim) mennenHo nodasisuin Et;N
(460 wr, 4,55 mmonb) mpu 20°C. DTOT KOpHUHEBBIH pacTBOp nepememuBanu npu 60°C B
teuerne 36 4. Cmech pasdasisun EtOAc (50 mu) u mpomeisain H,O (50 mut). Oprannyeckyro
a3y ormemsu, U BoaHyr (asy skcrparupoBasm EtOAc (2 x 50 mu). OObenwHEeHHBIE
OpTraHUYECKHE 3KCTPakThl cymd Hax Nap,SOs, (QuiIbTpoBaIM M KOHLEHTPHPOBAIU IPU
NOHI)KEHHOM JAaBieHHH. HeounmeHHbI nponykr oummanu ¢uau-xpomartorpadueit (10-
100% EtOAc/PE) c momyueHuem meTuia-4-HUTPO-3-((0KCA30JI-5-UIMETHIT)aMUHO )OeH30aTa
(320 mr, 76%) B BUZE OpaHsKeBOro TBepaoro Bemectsa. 'H SIMP (CDCl3) § 8.26 (d, 2H), 7.89
(s, 1H), 7.66 (d, 1H), 7.35 (dd, 1H), 7.11 (s, 1H), 4.68 (d, 2H), 3.96 (s, 3H).
Cragus 2
K sxenroit cycneH3uu MeTuI-4-HUTPO-3-((0Kca30-S-uaMerui)aMmuHo)oeH3zoata (67
mr, 0,24 mmoinb) B MeOH (8 mun) nobasnsiu 10% Pd/C (10,3 mr). Cmech nepemMennBaiy B
atmocdepe H; (1 atm) mpu KT B Tedenue 1 4. TBepaoe BemecTBo ynaasuiu GUIBTPOBAHUEM U
npombeiBasin MeOH (20 mur). OObenrHEeHHBIE OPraHUYECKHE CJIOU 3aTeM KOHLIEHTPHUPOBAIU
IIPY MOHMKEHHOM JIaBJIEHUU C MOJIyYeHHUEM MEeTHII-4-aMUHO-3-((0KCa30JI-5-HIIMETHIT)aMIHO )-
Oenzoara (56 mr, 94%) B Bune Oenoro TBepaoro Bemectsa. JKX-MC(OPU+): 2479 (M+H).
Craaus 3
K sxentomy pacteBopy IlpomexyrouHoro coemmuaenust S (85 wmr, 0,22 mmonb), 4-
amMuHO-3-((oKkcazoun-5-unmMeTw JaMuHo )oen3oara (55,5 mr, 0,224 mmons) u HATU (111 wr,
0,292 mmone) B DMF (2 M) noGasmsmu EtsN (114 wmr, 1,12 mmons, 0,15 mim). XKenteriit
pactBop nepemermBanu npu 25°C B teuenne 16 4. Cmech 3atem BimBaiu B HO (8 mun) u

skcrparuposaiiu EtOAc (3 x 10 mu). OObennHeHHbIe OPraHNYeCKUe SKCTPAKTHI IPOMBIBAITH
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paccomom (20 i), cymmnu Han Nap,SOs, (uUIbTPOBaNM W KOHLEHTPUPOBAIU IPU
NOHM)KEHHOM JiaBieHnu. Heounennsiii npoaykT ountuainu npenapatusHoil TLC (EtOAc) ¢
nojxyyeHneM  Meti-4-(2-(4-(6-((4-xnop-2-pTopOeH3niT)OKCH ) TUPUAMH-2 -1 ) THIePUINH- | -
uin)aueramuno)-3-((okcazon-5-unmerun)amuHo)oensoara (58 wr, 43%) B BHIE JKEITOrO
macna. XKX-MC(OPH+): 630,0 (M+Na).
Cranus 4

Kenterit pacTBop mMeTui-4-(2-(4-(6-((4-xnop-2-propOeH3 ) OKCH )TUPUIUH-2 -
W) nunepuauH- 1 -uin)aneramMmuno)-3-((okcaszon-S-unmerin)amuno)oenzoata (58 wr, 0,095
mmonib) B AcCOH (0,5 mun) nmepememuBaiu npu 60°C B Teuenue 3 4 u 3arem ripu KT B TeueHue
16 4. XKenTblii OCTATOK HEHUTPaAJIM30BAM HACBIIEHHBIM BOAHBIM pacTBopoM Na,CO; wu
skcrparuposam DCM (3 x 10 mir). OObennHeHHbIE OPraHMYECKUe SKCTPAKThI CYIIMIA Ha
Na,S0O,4, ¢unbTpoBaNM M KOHLEHTPUPOBAJIH IPH TOHMKEHHOM [aBJICHUU C TOJyYEHUEM
meThi-2-((4-(6-((4-xn0p-2-hTOpOEH3IIT ) OKCH ) TUPH AN H-2 -1 ) TUNIEPUAHH- | -1un)Me T )- 1 -
(okcazon-5-unmernn)-1H-6en30[ d Jumunazon-6-kapookcunara (56 mr, 99%) B BHIE KEITOTO
macna. XKKX-MC(OPU+): 612,0 (M+Na).

Cragus 5

K pacTBoOpy MeTui-2-((4-(6-((4-xnop-2-propOdeH3ni ) OKCH ) TUPUIUH-2-
wn)nunepuaus- 1 -ummerun)- 1 -(okcazon-S-unmernn)- 1 H-6enzo[ dJumnnaszon-6-kapbokcunara
(56 wr, 0,095 mmonp) B THF (1 M) m MeOH (0,2 mi) nobasnsiimn 2 M NaOH (0,0949 wmu,
0,190 mmonb). XKentbiii pactBop nepememuBanu npu 25°C B TeueHue 16 4 u 3arem
OCTaB/sUIM CTOATH B TedeHHe 48 u mpu 25°C. JKenTelli pacTBOp KOHLIEHTPUPOBAIU IPH
MOHW)KEHHOM JaBJIEHUU, U OCTaTOK 3areM pactBopstin B HyO (5 mu), nogkucnsiim no pH
npumepHo 5 nodasnenuem 1 M HCI u skcrparuposamu DCM (5 x 10 mu). OObeanHeHHbIE
OpPTaHUYECKUE SKCTPAKTHl KOHIIEHTPUPOBAIM IPH TOHMKEHHOM JABJICHWU, U TIOJTYYEHHBINA
HEOYHIIIeHHbIH MPOoayKT ounmanu npenapatusHoi KXBJI (komonka: Waters Xbridge Prep
OBD C18 150 x 30 mm x 5 MkM; nogBukHast ¢asza: oT 5% MeCN B Boze [0,1% TFA] no 95%
MeCN B Bome [0,1% TFA]; nnuna Bojsbl: 220 HM, CKOPOCTH MOTOKA: 25 MII/MHUH) C
nonyuenuem coenuaenus [Ipumepa 10A-01 (22 mr, 33%) B Buze TBepaoro BemecTsa. M3-3a
PacTBOPUTENS], UCTIOIB30BAHHOIO JIJIsI OUUCTKH, KOHEUYHOE COeNUHEHHE ObLIO BBIAENEHO TI0
BCeil BeposTHOCTH B Buze TpudropauerarHoii comn. 'H SMP (400 MI', CD;0D) § 8.41 (s,
1H), 8.18 (s, 1H), 8.03 (dd, 1H), 7.80 (d, 1H), 7.61-7.70 (m, 1H), 7.52 (t, 1H), 7.36 (s, 1H),
7.20-7.30 (m, 2H), 6.94 (d, 1H), 6.74 (d, 1H), 5.78 (s, 2H), 5.45 (s, 2H), 4.91 (br s, 2H), 3.97
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(d, 2H), 3.42 (br s, 2H), 3.07 (br s, 1H), 2.17-2.33 (m, 4H); IKX-MC(3PU+): 576,1 (M+H).
N//\N/\

.

c F \/S
B OH
=
ITpumep 10A-02
2-[(4-{6-[(4-Xnop-2-pTopOeH3n)oKcH |mupuauH-2-ui f nunepuaus- 1 -um)merwn |- 1-[ (1-oTr-
IH-umunazon-5-un)merun]-1 H-Oen3umunazon-6-kapOOHOBasi KUCIOTA
Cragus 1
K pactBopy IIpomesxyTounoro coenurenus 29 (200 mr, 0,829 mmons) B DMF (8 M)

nobasnsm (1-3tun-1H-umunazon-S-un)meranamud (104 mr, 0,829 mmonps) u NaHCOs (348
mr, 4,15 mMMonp). DTy peakuMOHHYIO cMech nepemermmBainu npu 60°C B TeueHue 16 u.
Peakunonnyro cmech BiauBand B Boay (10 mur) u 3atem skctparuposaimn EtOAc (2 x 30 mn).
OObennHeHHbIE OPTaHMUECKUE SKCTPAKTHI MPOMBIBAIH paccosioM (2 x 20 mir), CYLIMIN Haj
Na,SO,4, QunpTpoBasu U KOHLEHTPHUPOBAIU IPH MOHMKEHHOM JaBlieHWH. HeounimeHHbIH
npoaykT ounmanu ¢ism-xpomarorpadueit (0 to 5% MeOH/DCM) ¢ nonydeHuem mpem-
OyTun-3-(((1-sTun-1H-umunason-5-un)mernn)amuto)-4-uutpodensoara (105 wmr, 37%) B
Brzie GrenHo-kpacHoro Macia. 'H SIMP (CDCl3) & 8.23 (d, 1H), 7.96 (br s, 1H), 7.66 (d, 1H),
7.57 (s, 1H), 7.28 (dd, 1H), 7.12 (s, 1H), 4.54 (d, 2H), 4.00 (q, 2H), 1.62 (s, 9H), 1.47 (t, 3H).

Cragus 2

K pacTBopy mpem-0yTun-3-(((1-atui- 1 H-umunazon-S5-uin)MeTuin)aMuHo )-4-

Hurpobensoara (105 mr, 0,303 mmons) B MeOH (3 mut) u H,O (1 mi) nobasinsin nopourok Fe
(59,2 wmr, 1,06 mmomb) m NH4Cl (292 wmr, 5,46 MMonb). DTy pEaKLIHOHHYIO CMEChH
nepememuBany npu 80°C B Teuenue 50 muH. Peakunonnyro cmech BiamuBanu B Boay (10 mun) u
skcrparuposaiiu EtOAc (3 x 15 mu). O0benuHEeHHBIE OpTaHUYECKUE SKCTPAKTHI CYIIHIIN HAJl
Na,SO,4, ¢GunbTpoBaNM M KOHLEHTPUPOBAJIH IPH IOHMKEHHOM [aBJICHUU C TOJYYEHUEM
mpem-6ytun-4-amuno-3-(((1-3tun-1H-umunazon-5-un)merin)amuno)oerszoata (93 mr, 97%)
B BHUIE OJEIHO-KOPUYHEBOTO TBEPIOTO BEILIECTBA, KOTOPOE HCIOJIBb30BAJIHM HANPSMYKO Ha
CIeAyroUIen CTauHN.

Craaus 3

K 6nenno-xxenromy pacrsopy [Ipomexxyrounoro coequnenus 5 (55 mr, 0,15 mmons) u
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DMF (1 mi) no6asnsamun HATU (66,2 wmr, 0,174 mmons). Ity cmech nepemernnsaiu mpu 30°C
B TeueHue 10 muH. JlobaBnsnu pactBop mpem-0Oytun-4-amuno-3-(((1-stun- 1H-umunaszon-5-
wi)MeTua)amuHo )oensoara (45,9 mr, 0,145 mmons) u DIPEA (56,3 mr, 0,436 mmonb) B DMF
(1 M), n peakuoHHYO cMech nepemernnBainy npu 30°C B Teuenune 16 4. Cmech BiIMBaNU B
Bony (10 mu) u 3arem skcrparupoBanmu EtOAc (3 x 20 min). O0benuHEHHbIE OpraHUYeCKHe
skcTpakThl mpombiBaiu BogHbIM NH4Cl (3 x 20 mu), pacconom (2 x 20 M), CYLIMIH Hax
Na,SO,, ¢unpTpoBaM U KOHLUEHTPHUPOBAIU MPH MOHWKEHHOM JaBiieHWH. HeounIneHHbIH
nponykt ountiany npenapatusaoil TLC (5% MeOH/DCM) ¢ nonyuenuem mpem-0yTun-4-
aMHHO-3-(2-(4-(6-((4-xn0p-2-hTOpOEH3 T ) OKCH )ITUPUANH-2 -1 )uniepuarH- 1 -mt)-N-((1-
stui- 1 H-umunazon-5-unm)merun)aneramuao)oensoara (60 wmr, 61%) B BHOe OnemHO-
kopuuHeBoi cmoubl. JKX-MC(OPU+): 699,4 (M+Na).
Cranus 4

brenno-xkopuuHeBbIi pacTBop mpem-0yTin-4-amuno-3-(2-(4-(6-((4-xy0p-2-
¢dropOensmn)okcn)mupuanH-2-win)nunepuauH- 1-uim)-N-((1-stun- | H-umunazon-5-wn)mernn)-
aneramuno)oensoara (60 mr, 0,089 mmonr) B AcOH (2 mi) mepememmBanu npu 60°C B
TeueHue 16 4. PeakIMOHHYIO0 CMeCh KOHLIGHTPUPOBAIHU oA BakyyMoM 1uJist ynanenus AcCOH ¢
MOJIlyYeHUEM mpem-0yTun-2-((4-(6-((4-xnop-2-pTopOeH3 NI )OKCH ) TUPUANH-2-1JT)-
nunepuaus- 1-um)merun)-1-((1-stun-1H-umunazon-5-un)mernn)-1H-6en3o[ d Jumunaszon-6-
kapOokcunara (56 mr, 96%) B Bune OJieIHO-KOPHUYHEBOI CMOJIBI, KOTOPYIO HCIIOIB30BAIH HA
cnenyroel craauu 6e3 nonoiHutenbHon ounuctku. XKX-MC(OPU+): 681,3 (M+Na).

Cragus 5

K OJIeTHO-KOPUYHEBOMY pacTBopy mpem-0yTun-2-((4-(6-((4-xnop-2-
¢dTopOeH3mIT)OKCH ) TUPUANH-2 -1 )nunepuauH- 1 -um)mermn)- 1 -((1-3tun- | H-umunason-5-
wi)metun)- 1 H-6en3o[dJumunazon-6-kapookcunara (56 mr, 0,085 mmonb) 8 DCM (2 ™)
nobasysuiu TFA (1 min). D1y peakunonHyro cMmech nepemernuBanu npu KT (10°C) B Teuenue
16 4. PeakIMOHHYIO CMECh KOHLIEHTPUPOBAIY MPHU MOHUKEHHOM JABJICHUHU, U HEOUHUIIIEHHbII
npoaykT ounmmany npemnapatusHoi XXXBJ (kononka: Waters Xbridge Prep OBD C18 150 x
30 MM x 5 mkMm; oxBkHas (asza: ot 5% MeCN B Bone [0,1% TFA] no 95% MeCN B Boze
[0,1% TFA]; nmuna BomHbl: 220 HM; CKOPOCTH IOTOKa. 25 MJI/MHH) C MOJy4YeHUEM
coenunenus IIpumepa 10A-02 (37 mr, 48%) B Buzme OexkeBOro TBEpIOro BemecTBa. M3-3a
pPacTBOPUTENS, HCIONB30BAHHOIO JUI OYHCTKH, COEOUHEHHE OBbLIO BBIIEIEHO MO BCEH

BEpOATHOCTH B BHe TpudToparerarHoii comt. 'H AMP (400 MI', CD;OD) § 9.10 (d, 1H),
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8.26 (s, 1H), 8.07 (dd, 1H), 7.88 (d, 1H), 7.66 (t, 1H), 7.52 (t, 1H), 7.19-7.28 (m, 2H), 7.08 (d,
1H), 6.93 (d, 1H), 6.73 (d, 1H), 5.88 (s, 2H), 5.45 (s, 2H), 4.84 (s, 2H), 4.36 (q, 2H), 3.98 (d,
2H), 3.41 (t, 2H), 3.06 (t, 1H), 2.14-2.40 (m, 4H), 1.58 (t, 3H); XKXX-MC(3PU+): 603,1
(M+H).

Coenunenusi, nepeuncieHHble B Tabauie 5 Huke, ObUTM MOJTy4YeHBI IO METOAUKAM,
AQHAJIOTUYHBIM METOJMKAM, OMMCAHHBIM BbIIIE [l CUHTe3a coeauHeHull [Ipumepos 10A-01
wm 10A-02, ¢ HCMONb30BAaHHMEM COOTBETCTBYIOLIMX HCXOAHBIX BEINECTB, KOTOpHIE
KOMMEPUYECKH JIOCTYIHBI, MOJYYEHBI C HCIOJb30BAHHEM CHOCOOOB IMOJIyYEHUs], U3BECTHBIX
CIeLUaINCTaM B JAHHON OOJIACTH, WM IOJyYeHbI CIIOcCOOaMH, aHAJOTMYHBIMU Criocobam,
OMMCAHHBIM BbIIlIe AN JPYrUX MPOMEXYTOUHbIX coequHeHuil. CoeauHeHUs O4HuINaly,
UCTIONB3Ys CIIOCOOBI, KOTOPbIE H3BECTHBI CIIELUATUCTAM B JAHHOH OOJIACTH M KOTOPBIE MOTYT
BKJIFOUATh XpoMmarorpaduro Ha cunukareie, JKXB/I, uin KpuCTaAIUTH3aLUI0 U3 PEaKHOHHON

cmecn. KoneuHsle COCAUHCHHUA BBIACIIAIN B BHUIAC HeﬁTpaHbeIX COGI[I/IHGHI/II\/'I UjiIn B BUJAC

coJieit MPUCOCANHEHUSA KUCJIOThI UJIKN OCHOBAHMH.

Tabnuua 5
ITp. Ne Hassanue Hannbie AMP/nannbie XXX-MC
2-[(4-{6-[(4-xm0p-2- Kononka: OD-H 4,6 x 100 MM, 5 MKM; NOABUXKHAs
¢dropbensmn)okcu Jrupunaun-2- | paza A: CO,; nonsmxnas ¢pasza B: MeOH ¢ 0,2%
v junepunus- 1-um)mernn|-1- | NH4OH; npu 80:20 A/B Beineprkka B Teuenue 10
10A-03 | [(4,4-numeTuIOKCeTaH-2- MUH; Temneparypa konoHku: 40°C; obpaTHoe
wi)metun |-1H-6ensumunazon- | nasienue: 150 Oap; ckopocTh moToka: 1,5 mi/muH.
6-xkapOOHOBAs KUCIIOTA, Bpewms ynepxusanus = 4,53 MUH.
sHaHTHOMED | KX-MC(OPU+): 593,4 (M+H).
2-[(4-{6-[(4-xm0p-2- Kononka: OD-H 4,6 x 100 MM, 5 MKM; HOABUXKHAsI
¢dropbensun)okcu |mupuann-2- | pasza A: CO,; nonemwkHas ¢paza B: MeOH c¢ 0,2%
wi jiunepuans- 1 -un)mernn]-1- | NH3OH; mpu 80:20 A/B Beiaepskka B TeueHue 10
10A-04 | [(4,4-numeTHIIOKCETaH-2- MUH, TemrepaTypa kosnonku: 40°C; obpatHoe
wi)metwn |-1H-6ermsumunazon- | nasienne: 150 6ap; ckopocth moToka: 1,5 mi/muH.
6-kapOOHOBAsI KUCIIOTA, Bpewms ynepxusanus = 4,00 MuH.
SHaHTUOMED 2 KX-MC(OPU+): 593,4 (M+H).
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IIp. Ne

Hazsanue

Hannasie AMP/nanubie XXX-MC

10A-05

2-{(4-{6-[(2.4-
auTOPOSH3 I )OKCH | TUPHIUH-
2-un j iunepuauH- 1 -um)MeT |-
1-[(2S)-okceraH-2-unmern|-
1H-6en3umunazon-6-

KapOOHOBasI KHCIIOTa

'H SIMP (400 MI';, CD;0D) § 8.35-8.28 (m, 1H),
7.97 (dd, 1H), 7.67 (dd, 1H), 7.62-7.46 (m, 2H),
7.01-6.89 (m, 2H), 6.86-6.77 (m, 1H), 6.62 (dd,
1H), 5.39 (s, 2H), 5.27 (m, 1H), 4.85 (m, 1H), 4.72
(dd, 1H), 4.63 (m, 1H), 4.47 (m, 1H), 4.14 (d, 1H),
4.02 (d, 1H), 3.18 (d, 1H), 3.07 (d, 1H), 2.86-2.65
(m, 2H), 2.60-2.38 (m, 3H), 1.92 (m, 4H).
MC(APH+): 549,3 (M+H).

10A-06

2-[(4-{6-[(4-xm0p-2-
¢dTopOeH3mIT)OKCH |TUPUANH-2-
W} TunepuanH- 1 -mn)merni]-1-
{[4-(npoman-2-mn)-4H-1,2,4-
Tpuazon-3-wi|merun j-1H-
OeH3uMua301-6-kapOoHOBas

KHUCJIOTa

'H SIMP (400 MI'u, CD;0D) & 8.35-8.28 (m, 1H),
7.97 (dd, 1H), 7.67 (dd, 1H), 7.62-7.46 (m, 2H),
7.01-6.89 (m, 2H), 6.86-6.77 (m, 1H), 6.62 (dd,
1H), 5.39 (s, 2H), 5.27 (m, 1H), 4.85 (m, 1H), 4.72
(dd, 1H), 4.63 (m, 1H), 4.47 (m, 1H), 4.14 (d, 1H),
4.02 (d, 1H), 3.18 (m, 1H), 3.07 (m, 1H), 2.86-2.65
(m, 2H), 2.60-2.38 (m, 3H), 1.92 (m, 4H).
MC(3PU+): 549,3 (M+H).

10A-07

2-[(4-{6-[(4-xm0p-2-
(bTOpOEH3MIT)OKCH |TUPUANH-2-
W} unepuanH- 1 -un)merni]-1-
[(4-5Tn-4H-1,2,4-Tpnazon-3-
wi)metnn |- 1 H-6en3umunason-

6-kapOOHOBAst KUCIIOTA

'H SIMP (400 MI'u, CD;0D) & 8.67 (s, 1H), 8.37
(d, 1H), 8.08 (dd, 1H), 7.86 (d, 1H), 7.67 (dd, 1H),
7.54 (t, 1H), 7.32-7.18 (m, 2H), 6.96 (d, 1H), 6.74
(d, 1H), 6.01 (s, 2H), 5.49 (s, 2H), 4.39 (q, 2H),
3.93 (s, 2H), 3.43 (d, 3H), 3.09 (s, 1H), 2.29 (m,
4H), 1.57 (t, 3H). MC(3PU+): 604,3 (M+H).

10A-08

2-[(4-{6-[(4-xm0p-2-
¢dTopOeH3mIT)OKCH |TUPUANH-2-
W} unepasuH- 1 -mn)mernn|-1-
[(2S)-okceran-2-unmerwin |- 1H-
OeH3nMua301-6-kapOoHOBas

KuUCJI0Ta

'H SIMP (400 MI'w, CD;0D) & 8.35 (d, 1H), 7.99
(dd, 1H), 7.69 (d, 1H), 7.46 (m, 2H), 7.20 (m, 2H),
6.29 (d, 1H), 6.12 (d, 1H), 5.35 (s, 2H), 5.29 (m,
1H), 4.93 (d, 2H), 4.75 (dd, 1H), 4.66 (m, 1H),
4.49 (m, 1H), 4.05 (d, 1H), 3.94 (d, 1H), 3.53 (4,
4H), 2.89-2.74 (m, 1H), 2.70-2.46 (m, SH).
MC(3PU+): 566,1 (M+H).
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IIp. Ne

Hazsanue

Hannasie AMP/nanubie XXX-MC

10A-09

2-{[(2S)-4-{6-[(4-unaHno-2-
¢dropbensnn)okcu JnupuauH-2-
W }-2-MeTHJIIHIIepa3HH- 1 -
wi|metun }-3-[(2S)-okceTan-2-
unmertw |-3H-umunazo[ 4, 5-
b]mupunun-5-kapOboHOBas

KHUCJ0Ta

'H SIMP (400 MI';, CD;0D) § 8.24-8.11 (m, 2H),
7.63 (t, 1H), 7.60-7.51 (m, 2H), 7.46 (m, 1H), 6.30
(d, 1H), 6.16 (d, 1H), 5.45 (s, 2H), 5.34 (m, 1H),
4.99 (d, 2H), 4.73-4.53 (m, 2H), 4.30 ( m, 1H),
3.96-3.86 (m, 1H), 3.79 (dd, 2H), 3.10 (m, 1H),
2.91 (dd, 1H), 2.88-2.70 (m, 2H), 2.65 (m, 1H),
2.56-2.33 (m, 2H), 1.21 (d, 3H). MC(3PH+): 572,1
(M+H).

10A-10

2-{[(25)-4-{6-[(4-xm0p-2-
¢dTopOeH3mIT)OKCH |TUPUANH-2-
W }-2-MEeTHUJIIHIIEPa3HH- 1 -
wi|merun }-3-[(2S)-okceTan-2-
unmerwn |-3H-umunaszo[4,5-
b]mupunun-5-kapboHOBas

KHUCJIOTa

'H SIMP (400 MI'u, CD;0D) & 8.22-8.09 (m, 2H),
7.45 (m, 2H), 7.25-7.14 (m, 2H), 6.28 (d, 1H), 6.11
(d, 1H), 5.35 (m, 3H), 5.04-4.94 (m, 2H), 4.71-4.56
(m, 2H), 4.30 (m, 1H), 3.95 (d, 1H), 3.81 (dd, 2H),
3.17-3.07 (m, 1H), 2.94 (dd, 1H), 2.78 (m, 2H),
2.71-2.59 (m, 1H), 2.57-2.38 (m, 2H), 1.22 (d, 3H).
MC(3PU+): 581,0 (M+H).

10A-11

2-[(4-{6-[(4-xm0p-2-
¢dropbensnn)okcu JnupuauH-2-
W } TunepuanH- 1 -un)merni]-1-
[2-(numeTnnamuno)>THI |- 1 H-
OeH3uMu1a301-6-KkapOOHOBAas

KHUCJI0Ta

'H SIMP (400 MI';, CD;0D) § 8.40 (d, 1H), 8.06
(dd, 1H), 7.82 (d, 1H), 7.66 (dd, 1H), 7.51 (t, 1H),
7.27-7.19 (m, 2H), 6.93 (d, 1H), 6.73 (d, 1H), 5.44
(s, 2H), 4.80 (brs, 2H), 3.89 (m, 2H), 3.63 (m, 2H)
3.05 (s, 6H), 2.22 (m, SH). MC(3PU+): 566,1
(M+H).

2

10A-12

2-[(4-{6-[(4-xm0p-2-
¢dTopOeH3MIT)OKCH |TUPUANH-2-
W} TunepuanH- 1 -mn)merni]-1-
[2-(2-oxkconmpponuanH-1-
i)t |- 1 H-6en3umunason-6-

KapOOHOBasI KHCIIOTa

'H SIMP (400 MI'u, CD;0D) & 8.30 (d, 1H), 8.01
(dd, 1H), 7.78 (d, 1H), 7.70-7.62 (m, 1H), 7.52 (m,
1H), 7.28-7.14 (m, 2H), 6.94 (d, 1H), 6.73 (d, 1H),
5.45 (s, 2H), 4.85 (s, 2H), 4.61 (t, 2H), 3.99 (m,
2H), 3.73 (t, 2H), 3.52 (t, 2H), 3.43 (m, 2H), 3.05
(m, 1H), 2.37-2.19 (m, 4H), 1.98 (m, 2H), 1.91-
1.80 (m, 2H). MC(DPU+): 606,0 (M+H).
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IIp. Ne

Hazsanue

Hannasie AMP/nanubie XXX-MC

10A-13

2-{[(2S)-4-{6-[(4-xm0p-2-
¢dropbensnn)okcu JnupuauH-2-
W }-2-MeTHJIIHIIepa3HH- 1 -
wi|metun }-1-(1,3-okcazon-4-
wimetnn)- 1 H-GeH3umunazon-6-

KapOOHOBasI KHCIIOTa

'H SMP (400 MI'u, CD;0D) § 8.41 (d, 1H), 8.25
(d, 2H), 8.07 (dd, 1H), 7.80 (d, 1H), 7.55 (m, 1H),
7.47 (m, 1H), 7.29-7.15 (m, 2H), 6.43 (d, 1H), 6.24
(d, 1H), 5.78-5.59 (m, 2H), 5.39 (s, 2H), 5.17 (d,
1H), 4.74 (d, 1H), 4.08 (m, 2H), 3.74-3.41 (m, 4H),
1.55 (d, 3H). MC(3PU+): 591,1 (M+H).

10A-14

2-{[(25)-4-{6-[(4-unano-2-
¢dTopOeH3MIT)OKCH |TUPUANH-2-
W} -2-MEeTHJIHIIEPa3HH- | -
wi|merun §-1-(1,3-okcazon-4-
wimetnn)- 1 H-Ger3nmunazon-6-

KapOOHOBasI KHCIIOTa

'H SIMP (400 MI'u, CD;0D) & 8.42 (d, 1H), 8.27
(d, 2H), 8.08 (dd, 1H), 7.81 (d, 1H), 7.67 (m, 1H),
7.62-7.52 (m, 3H), 6.46 (d, 1H), 6.29 (d, 1H), 5.80-
5.58 (m, 2H), 5.49 (s, 2H), 5.20 (d, 1H), 4.79 (d,
1H), 4.12 (m, 1H), 4.00 (m, 1H), 3.66 (m, 3H),
3.50 (s, 2H), 1.54 (d, 3H). MC(DPH+): 582,1
(M+H).

10A-15

2-{[(2S5)-4-{6-[(4-unano-2-
¢dTOpOeH3MIT)OKCH |TUPUANH-2-
W1} -2-MeTHIIIHIepa3uH-1 -
wi|merun }-1-(1,3-okcazon-2-
wimetnn)-1 H-6eH3umunazon-6-

KapOOHOBasI KHCJIOTa

'H SIMP (400 MI'u, CD30D) & 8.44-8.28 (m, 1H),
8.09 (dd, 1H), 7.97 (s, 1H), 7.83 (d, 1H), 7.71-7.51
(m, 4H), 7.20 (s, 1H), 6.43 (d, 1H), 6.28 (d, 1H),
5.90 (d, 2H), 5.48 (s, 2H), 5.02 (d, 1H), 4.62 (d,
1H), 4.03 (m, 2H), 3.59 (m, 2H), 3.47 (s, 1H), 3.24
(m, 1H), 1.47 (d, 3H). MC(OPU+): 582,1 (M+H).

10A-16

2-{[(2S)-4-{6-[(4-xn0p-2-
¢dTopOeH3MIT)OKCH |TUPUANH-2-
W1} -2-MEeTHJIIHIIEPa3HH- | -
wi|merun §-1-(1,3-okcazon-5-
wimetnn)- 1 H-Gersumunazon-6-

KapOOHOBasI KHCIIOTa

'H SIMP (400 MI'u, CD30D) & 8.51-8.40 (m, 1H),
8.20 (s, 1H), 8.09 (dd, 1H), 7.81 (d, 1H), 7.54 (t,
1H), 7.47 (t, 1H), 7.38 (s, 1H), 7.21 (m, 2H), 6.42
(d, 1H), 6.24 (d, 1H), 5.86 (d, 2H), 5.38 (s, 2H),
5.01 (d, 1H), 4.62 (d, 1H), 4.12 (m, 2H), 3.67-3.36
(m, 4H), 3.24 (s, 1H), 1.49 (d, 3H). MC(DPHU+):
591,1 (M+H).
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IIp. Ne Hasanue Hannasie AMP/nanubie XXX-MC
2-{[(2S)-4-{6-[(4-unaHo-2- 'H SAMP (400 MI', CD;0D) § 8.46 (d, 1H), 8.20
dropbensun)okcu |mupuaunn-2- | (s, 1H), 8.09 (dd, 1H), 7.82 (d, 1H), 7.66 (m, 1H),
W }-2-MeTHJIIHIIepa3HH- 1 - 7.63-7.54 (m, 3H), 7.38 (s, 1H), 6.44 (d, 1H), 6.28

10A-17 | un]merun}-1-(1,3-okcazon-5- (d, 1H), 5.86 (d, 2H), 5.48 (s, 2H), 5.01 (d, 1H),
wimetwn)- 1 H-6ensumunazon-6- | 4.63 (d, 1H), 4.25-3.88 (m, 2H), 3.59 (m, 2H), 3.50
KapOOHOBas KUCJIOTA (m, 1H), 3.25 (m, 2H), 1.47 (d, 3H). MC(OPU+):

582,1 (M+H).
2-{[(25)-4-{6-[(4-xm0p-2- 'H SIMP (400 MI'y, CD;0D) § 8.38 (d, 1H), 8.08
dropbersmn)okcu jrupuanna-2- | (dd, 1H), 7.97 (s, 1H), 7.82 (d, 1H), 7.53 (t, 1H),
W1 }-2-MEeTHJIIHIIEPa3HH- 1 - 7.46 (t, 1H), 7.29-7.13 (m, 3H), 6.41 (d, 1H), 6.24
10A-18 | wn]mernn}-1-(1,3-okcazon-2- (d, 1H), 5.90 (d, 2H), 5.38 (s, 2H), 5.02 (d, 1H),
wivernn)- 1 H-6ensnmunazon-6- | 4.61 (d, 1H), 4.11 (d, 1H), 4.01 (d, 1H), 3.58 (m,
KapOOHOBasI KHCIIOTa 2H), 3.48 (m, 1H), 3.25 (m, 1H), 1.49 (d, 3H).
MC(3PUH): 591,1 (M+H).
2-[(4-{6-[(4-xm0p-2- KX-MC E(4-302) XBridge C18 2,1 x 50 mm, 5
¢dropbensnn)okcu Jrupuann-2- | MkM; noasrkHas ¢asza: ot 1,0% MeCN B Boze
v jmunepunus- 1-ummernn|-1- | (0,1% TFA) no 5% MeCN B Boze (0,1% TFA) 3a
[(1-meTunazeruaun-3- 0,6 muH, 3ateM ot 5% MeCN B Boze (0,1% TFA)
10A-19 | wn)merun]-1H-6en3umunazon- | no 100% MeCN (0,1% TFA) 3a 3,4 muH, 3aTem

6-kapOOHOBAsI KUCIIOTA

Hasazn 1o 1,0% ACN B Boze (0,1% TFA) no 4,3
MUH, U Bbiaepxkka 0,7 mus. CxkopocTts notoka: 0,8
w/mMuH. Bpemst yaepskusanus = 2,541 muH.

MC(IPU+): 578,2 (M+H).
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IIp. Ne Hasanue Hannasie AMP/nanubie XXX-MC
2-[(4-{6-[(4-xm0p-2- Kononka: Waters Atlantis dC18 4,6 x 50 mm, 5
¢dropbensnn)okcu Jnupuann-2- | MxM; noasrkHas ¢asza A: 0,05%TFA B Boxe
W} unepuanH- 1-um)mernn]-1- | (00./06.); mogsmkHas ¢asa B: 0,05%TFA 8 MeCN

10A-20 [(4,5-numeTnn-4H-1,2 4- (06./06.); rpaguent: ot 95% H,0/5% MeCN
Tpuazo-3-mwi)metui]-1H- nuHeiHo 10 5% H,0/95% MeCN 3a 4,0 muH,
OeH3UMH1a301-0-KapOOHOBasI BbIepskka npu 5% H,0/95% MeCN no 5,0 mMuH.
KHCJIOTa Ckopoctb nmoroka: 2 mui/MuH. Bpems ynepkuBanust

= 2,62 mun. MC(OPU+): 604,4 (M+H).
2-{[(2S)-4-{6-[(4-x710p-2- 'H SIMP (400 MI'y CD;0D) § 8.72 (s, 1H), 8.42-
dTopbensmn)okcu Jrupuana-2- | 8.35 (m, 1H), 8.10 (dd, 1H), 7.86 (dd, 1H), 7.54
W }-2-MEeTHUJIIHIIEPa3HH- 1 - (m, 1H), 7.47 (m, 1H), 7.27-7.18 (m, 2H), 6.43 (d,

10A-21 | un]merun}-1-[(4-5Trn-4H- 1H), 6.25 (d, 1H), 6.03 (d, 2H), 5.38 (m, 2H), 5.08
1,2,4-tpuazon-3-un)metun]-1H- | (d, 1H), 4.71 (d, 1H), 4.38 (q, 2H), 4.15-3.91 (m,
OeH3uMua301-6-kapOoHOBas 2H), 3.81-3.50 (m, 3H), 3.45-3.34 (m, 2H), 1.58 (4,
KHCJIOTA 3H), 1.52 (d, 3H). MC(QPU+): 619,1 (M+H).
2-{[(2S)-4-{6-[(4-xn0p-2- 'H SAMP (400 MI'u, CD;0D) § 8.25-8.02 (m, 2H),
dropbensmn)okcu |mupuaun-2- | 7.77 (d, 1H), 7.43 (m, 2H), 7.28-7.11 (m, 3H), 6.21
W }-2-MeTUJIIHIIEpa3HH- 1 - (d, 1H), 6.09 (d, 1H), 5.93 (s, 2H), 5.32 (s, 2H),

10A-22 | un]merun}-1-[(1-meTun-1H- 441 (d, 1H), 4.17 (s, 3H), 3.67 (m, 2H), 3.50 (m,

1,2,3-tpuazon-5-un)merun |- 1H-
OeH3uMu1a301-6-kapOOHOBAs

KuUCJI0Ta

1H), 2.90-2.72 (m, 2H), 2.63-2.52 (m, 2H), 2.32
(m, 1H), 1.17 (d, 3H). MC(3PH+): 605,3 (M+H).
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IIp. Ne

Hazsanue

Hannasie AMP/nanubie XXX-MC

10A-23

2-{[(2S)-4-{6-[(4-unaHno-2-
¢dropbensnn)okcu JnupuauH-2-
W }-2-MeTHJIIHIIepa3HH- 1 -
wi|merun j-1-[(1-mermn-1H-
1,2,3-tpuazon-S-un)merun|- 1 H-
OeH3uMu1a301-6-kapOOHOBAs

KHUCJ0Ta

'H SAMP (400 MI'u, CD;0D) § 8.16 (s, 1H), 8.04
(d, 1H), 7.76 (d, 1H), 7.50-7.66 (m, 3H), 7.42 (t,
1H), 7.12 (s, 1H), 6.21 (d, 1H), 6.12 (d, 1H), 5.91
(s, 2H), 5.41 (s, 2H), 4.60 (br s, 1H), 4.39 (d, 1H),
4.16 (s, 3H), 3.66 (d, 1H), 3.58 (d, 1H), 3.42 (brs,
1H), 2.68-2.80 (m, 2H), 2.46-2.61 (m, 2H), 2.22-
231 (m, 1H), 1.14 (d, 3H). MC(QPH+): 596,1
(M+H).

10A-24

2-[(4-{6-[(4-unano-2-
¢dTopOeH3mIT)OKCH |TUPUANH-2-
W } TUNepuaAnH- 1 -mn)merni|-3-
(1,3-okcazon-5-unmerwn)-3H-
umnaasol4,5-b Jnupugun-5-

KapOOHOBast KHCIIOTa

'H SIMP (400 MI'u, CD;0D) & 8.35-8.14 (m, 3H),
7.78-7.67 (m, 2H), 7.67-7.55 (m, 2H), 7.38 (s, 1H),
6.98 (d, 1H), 6.82 (d, 1H), 5.88 (s, 2H), 5.59 (s,

2H), 4.98 (s, 2H), 4.01 (m, 2H), 3.46 (m, 2H), 3.09
(m, 1H), 2.27 (m, 4H). MC(QPU+): 568,0 (M+H),

10A-25

2-{[(2S)-4-{6-[(4-umano-2-
¢dropbensnn)okcu JnupuauH-2-
W1} -2-MeTHIIIHIepa3suH-1 -
wi|merun }-1-[(1-mermn-1H-
uMHUIa30J1-5-win)metun]-1H-
OeH3uMu1a301-6-KkapOOHOBAas

KHUCJI0Ta

'H SIMP (600 MI'u, DMSO-d6) § 12.78 (br s, 1H),
8.07 (s, 1H), 7.87 (d, 1H), 7.82 (d, 1H), 7.77 (br s,
1H), 7.70 (d, 2H), 7.63 (t, 1H), 7.44 (t, 1H), 6.48
(br s, 1H), 6.29 (d, 1H), 6.10 (d, 1H), 5.74 (s, 2H),
5.38 (s, 2H), 4.28 (d, 1H), 3.65 (d, 2H), 3.62 (s,
3H), 3.55 (d, 1H), 2.86 (t, 1H), 2.76 (dd, 1H), 2.53-
2.65 (m, 2H), 2.27 (t, 1H), 1.06 (d, 1H).
MC(IPU+): 595,6 (M+H).

10A-26

2-[(4-{6-[(4-xm0p-2-
¢dTopOeH3mIT)OKCH |TUPUANH-2-
W} unepuanH- 1 -mn)merni]-1-
[(1-

METOKCHLIMKJIOOY THIT)METHII |-
1H-0ensumunazon-6-

KapOOHOBast KHCIIOTa

'H SIMP (400 MI'u, CD;0D) & 8.43 (d, 1H), 8.03
(dd, 1H), 7.80 (d, 1H), 7.68 (m,1H), 7.53 (m, 1H),
7.33-7.17 (m, 2H), 6.95 (d, 1H), 6.75 (d, 1H), 5.47
(s, 2H), 4.83 (s, 2H), 4.65 (s, 2H), 3.92 (m, 2H),
3.42 (m, 2H), 3.36 (s, 3H), 3.16-2.96 (m, 1H), 2.51
(m, 2H), 2.27 (m, 4H), 2.06-1.91 (m, 1H), 1.87 (m,
4H). MC(QPU+): 593,1 (M+H).
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IIp. Ne

Hazsanue

Hannasie AMP/nanubie XXX-MC

10A-27

2-[(4-{6-[(4-xm0p-2-
¢dropbensnn)okcu JnupuauH-2-
W } unepuanH- 1 -un)merni]-1-
[(3-meTuinokceTan-3-
wi)metun |- 1 H-6en3umunason-

6-kapOOHOBAst KUCIIOTA

'H SAMP (400 MI'u, CD;0D) § 8.11 (d, 1H), 8.02-
7.91 (m, 1H), 7.67-7.55 (m, 2H), 7.50 (m, 1H),
7.29-7.15 (m, 2H), 6.83 (d, 1H), 6.64 (d, 1H), 5.44
(s, 2H), 4.86 (d, 2H), 4.72 (s, 2H), 4.41 (d, 2H),
3.85 (s, 2H), 3.00 (m, 2H), 2.66 (m, 1H), 2.33-2.23
(m, 2H), 2.04-1.77 (m, 4H), 1.41 (s, 3H).
MC(QPU+): 579,3 (M+H).

10A-27

2-[(4-{6-[(4-
IUaHOOEH3WIT )OKCH |TUPUIIH-2-
W} unepuanH- 1 -mn)merni]-1-
(oxceran-3-unmermin)-1H-
OeH3nMuIa301-6-kapOOHOBas

KHUCJI0Ta

'H SIMP (400 MI'w, CD;0D) & 8.28 (d, 1H), 7.99
(dd, 1H), 7.75-7.55 (m, 6H), 6.84 (d, 1H), 6.69 (d,
1H), 5.48 (s, 2H), 4.87-4.72 (m, 6H), 3.92 (s, 2H),
3.87-3.76 (m, 1H), 3.06 (d, 2H), 2.66 (m, 1H), 2.34
(m, 2H), 1.96-1.80 (m, 4H). MC(DPH+): 538,3
(M+H).

10A-28

2-[(4-{6-[(4-xm0p-2-

¢dTOpOeH3MIT)OKCH |TUPUANH-2-
WU } TUNePUAMH- 1 -um)metni |- 1-
[2-(5-meTuin-1,3,4-0kcanmnason-
2-un)atui]-1H-6eH3umunazon-

6-kapOOHOBAst KUCIIOTA

'H SIMP (400 MI'u, CD;0D) & 8.26 (d, 1H), 8.03
(dd, 1H), 7.80 (d, 1H), 7.69 (dd, 1H), 7.54 (m, 1H)
7.31-7.16 (m, 2H), 6.97 (d, 1H), 6.76 (d, 1H), 5.49
(s, 2H), 4.97 (s, 2H), 4.00 (m, 2H), 3.59 (m, 2H),
3.47 (m, 2H), 3.11 (m, 1H), 2.45 (s, 2H), 2.43-2.20
(m, 3H). MC(QPU+): 605,2 (M+H).

2

10A-29

2-[(4-{6-[(4-xm0p-2-
¢dTopOeH3MIT)OKCH |TUPUANH-2-
W} unepuanH- 1 -mn)merni]-1-
[(5-meTmn-1,3,4-0kcanuazon-2-
wi)mernn|-1H-6en3nmunason-

6-kapOOHOBAast KUCIIOTA

'H SIMP (400 MI'w, CD;0D) & 8.40 (s, 1H), 8.06
(d, 1H), 7.84 (d, 1H), 7.67 (1, 1H), 7.52 (t, 1H),
7.24 (t, 2H), 6.94 (d, 1H), 6.74 (d, 1H), 5.96 (s,
2H), 5.46 (s, 2H), 3.95 (br s, 2H), 3.36-3.51 (m,
2H), 3.07 (br s, 1H), 2.53 (s, 3H), 2.24 (br s, 4H).
MC(3PU+): 591,0 (M+H).
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Hazsanue

Hannasie AMP/nanubie XXX-MC

10A-30

2-[(4-{6-[(4-xm0p-2-
¢dropbensnn)okcu JnupuauH-2-
W } unepuanH- 1 -un)merni]-1-
[(1-meTun-1H-umunazon-4-
wi)metun |- 1 H-6en3umunason-

6-kapOOHOBAst KUCIIOTA

'H SMP (400 MI'u, CD;0D) § 8.40 (d, 1H), 8.05
(dd, 1H), 7.90 (d, 1H), 7.80 (d, 1H), 7.70 (m, 1H),
7.59-7.50 (m, 2H), 7.29-7.20 (m, 2H), 6.99 (d, 1H),
6.78 (d, 1H), 5.70 (s, 2H), 5.50 (s, 2H), 3.81 (d,
2H), 3.72 (s, 3H), 3.44 (m, 1H), 3.21-3.07 (m, 1H),
2.27 (m, 4H). MC(QPH+): 5892 (M+H).

10A-31

2-[(4-{6-[(2,4-

G TopOEH3MIT)OKCH |TUPUIHH-
2-un junepuauH- 1 -um)meTn |-
1-(1,3-okcazon-2-unmerwn)-1H-
OeH3nMua301-6-kapOoHOBas

KHUCJI0Ta

'H SIMP (400 MI'u, CD;0D) & 8.36 (d, 1H), 8.06
(dd, 1H), 7.99 (s, 1H), 7.84 (d, 1H), 7.68 (dd, 1H),
7.57 (m, 1H), 7.20 (s, 1H), 7.07-6.92 (m, 3H), 6.75
(d, 1H), 5.87 (s, 2H), 5.45 (s, 2H), 4.94 (s, 2H),
3.98 (m, 2H), 3.46 (m, 2H), 3.10 (m, 1H), 2.30 (m,
4H). MC(QPU+): 589,2 (M+H).

10A-32

2-[(4-{6-[(2,4-

G TopOeH3MIT)OKCH |TUPUINH-
2-un junepuauH- 1 -um)meTun |-
1-[(1-oTrn-1H-umunazon-5-
win)metun |- 1 H-6enzumunason-

6-kapOOHOBAsI KUCIIOTA

'H SIMP (400 MI'y, CD;0D) & 8.86 (s, 1H), 8.23
(s, 1H), 8.06 (dd, 1H), 7.83 (d, 1H), 7.63 (dd, 1H),
7.50-7.59 (m, 1H), 6.93-7.03 (m, 3H), 6.87 (d, 1H),
6.69 (d, 1H), 5.88 (s, 2H), 5.41 (s, 2H), 4.51 (brs,
2H), 4.32 (q, 2H), 3.61 (d, 2H), 2.82-3.12 (m, 3H),
1.94-2.21 (m, 4H), 1.52 (t, 3H). MC(DPU+): 587,2
(M+H).

10A-33

2-[(4-{6-[(4-xm0p-2-
¢dTopOeH3MIT)OKCH |TUPUANH-2-
W} unepasuH- 1 -mn)mernn|-1-
(1,3-okcazon-2-unmerwn)-1H-
OeH3nMu1a301-6-kapOoHOBas

KHUCJI0Ta

'H SIMP (400 MI'u, CD;0D) § 8.36 (d, 1H), 8.07
(dd, 1H), 7.95 (d, 1H), 7.81 (d, 1H), 7.50 (m, 2H),
7.28-7.12 (m, 3H), 6.38 (d, 1H), 6.22 (d, 1H), 5.91
(s, 2H), 5.37 (s, 2H), 4.57 (s, 2H), 3.69 (s, 4H),
3.22 (s, 4H). MC(QPU+): 577,1 (M+H).
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10A-34

2-[(4-{6-[(4-unano-2-
¢dropbensnn)okcu JnupuauH-2-
W} unepasuH- 1 -mn)merun|-1-
(1,3-okcazon-2-unmerwn)-1H-
OeH3uMu1a301-6-KkapOOHOBAas

KHUCJI0Ta

'H SAMP (400 MI', CD;0D) § 8.39 (d, 1H), 8.09
(dd, 1H), 7.98 (d, 1H), 7.84 (d, 1H), 7.67 (m, 1H),
7.63-7.53 (m, 3H), 7.21 (d, 1H), 6.45 (d, 1H), 6.30
(d, 1H), 5.89 (s, 2H), 5.49 (s, 2H), 4.81 (s, 2H),
3.80 (brs, 4H), 3.48 (brs, 4H). MC(3PU+): 568,2
(M+H).

10A-35

2-[(4-{6-[(4-unano-2-
¢dTopOeH3MIT)OKCH |TUPUANH-2-
W} unepasuH- 1 -mn)mernn|-1-
[(1-3Tun-1H-umupnaszon-S-
wi)metnn|-1H-6en3nmunason-

6-kapOOHOBAast KUCIIOTA

'H SIMP (400 MI'w, CD;0D) § 9.07 (d, 1H), 8.26
(dd, 1H), 8.09 (dd, 1H), 7.85 (dd, 1H), 7.66 (dd,
1H), 7.62-7.47 (m, 3H), 7.10 (d, 1H), 6.35 (d, 1H),
6.24 (d, 1H), 5.96-5.85 (m, 2H), 5.45 (s, 2H), 4.43-
4.29 (m, 4H), 3.53 (m, 4H), 3.00 (m, 4H), 1.58 (1,
3H). MC(OPH+): 595,1 (M+H).

10A-36

2-[(4-{6-[(4-xm0p-2-
¢dTOpOeH3MIT)OKCH |TUPUANH-2-
W} munepasuH-1-mn)mernn|-1-
[(1-meTun-1H-umunazon-5-
win)metun |- 1 H-6enzumunason-

6-kapOOHOBAsI KUCIIOTA

'H SIMP (400 MI'u, CD;0D) & 8.21-8.13 (m, 1H),
8.02 (dd, 1H), 7.78-7.65 (m, 2H), 7.45 (m, 2H),
7.27-7.12 (m, 2H), 6.67 (s, 1H), 6.25 (d, 1H), 6.12
(d, 1H), 5.80 (s, 2H), 5.41-5.28 (m, 2H), 3.91 (s,
2H), 3.67 (s, 3H), 3.44-3.34 (m, 4H), 2.55 (m, 4H).
MC(9PH+): 590,0 (M-+H).

10A-37

2-[(4-{6-[(4-unano-2-
(bTOpOEH3MIT)OKCH |TUPUANH-2-
W} unepasuH- 1 -mn)mernn|-1-
[(1-meTun-1H-umunazon-5-
wi)metnn |- 1 H-6en3nmunason-

6-kapOOHOBAast KUCIIOTA

'H SIMP (400 MI'u, CD;0OD) & 8.17 (dd, 1H), 8.02
(dd, 1H), 7.76-7.70 (m, 2H), 7.68-7.62 (m, 1H),
7.56 (m, 2H), 7.45 (t, 1H), 6.66 (d, 1H), 6.26 (d,
1H), 6.15 (d, 1H), 5.80 (d, 2H), 5.43 (s, 2H), 3.90
(s, 2H), 3.67 (s, 3H), 2.53 (t, 4H). MC(JPU+):
581,1 (M+H).
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10A-38

2-[(4-{6-[(4-xm0p-2-
¢dropbensnn)okcu JnupuauH-2-
W } unepuanH- 1 -un)merni]-1-
[(1-meTun-1H-umunazon-2-
wi)metun |- 1 H-6en3umunason-

6-kapOOHOBAst KUCIIOTA

'H AMP (400 MI'u, CD;0D) § 6.75 (d, 1H), 6.52-
6.44 (m, 1H), 6.26 (dd, 1H), 6.09 (m, 1H), 5.92 (m,
1H), 5.73 (d, 1H), 5.65 (m, 2H), 5.55 (dd, 1H),
5.37 (dd, 1H), 5.17 (dd, 1H), 4.40 (brs, 2H), 3.89
(m, 2H), 3.23 (s, 2H), 2.48 (m, 3H), 2.21 (m, 2H),
1.85-1.67 (m, 2H), 1.54-1.42 (m, 1H), 0.60 (m,
4H). MC(DPU+): 589,1 (M+H).

10A-39

2-[(4-{6-[(4-xm0p-2-
¢dTopOeH3MIT)OKCH |TUPUANH-2-
W} unepuanH- 1 -mn)merni]-1-
strn- 1 H-0en3umunazon-6-

KapOOHOBasI KHCIIOTa

'H SIMP (400 MI'u, CD;0D) & 8.32 (s, 1H), 8.03
(dd, 1H), 7.79 (d, 1H), 7.71-7.62 (m, 1H), 7.52 (m,
1H), 7.29-7.19 (m, 2H), 6.94 (d, 1H), 6.74 (d, 1H),
5.45 (s, 2H), 4.81 (s, 2H), 4.44 (q, 2H), 3.94 (m,
2H), 3.37 (m, 2H), 3.06 (m, 1H), 2.25 (m, 4H),
1.49 (t, 3H). MC(DPH+): 523,2 (M+H).

10A-40

2-[(4-{6-[(4-xm0p-2-
¢dTOpOeH3MIT)OKCH |TUPUANH-2-
WU } TUNePUAMH- 1 -um)metni |- 1-
(nmpoman-2-un)-1H-
OeH3uMu1a301-6-KapOOHOBAas

KHUCJ0Ta

'H SIMP (400 MI'u, CD30D) & 8.48-8.39 (m, 1H),
8.03 (dd, 1H), 7.81 (d, 1H), 7.69 (dd, 1H), 7.54 (m,
1H), 7.31-7.23 (m, 2H), 6.96 (d, 1H), 6.76 (d, 1H),
5.48 (s, 2H), 4.86 (s, 2H), 3.96 (m, 2H), 3.40 (m,
2H), 3.07 (m, 1H), 2.41-2.18 (m, 4H), 1.76 (d, 6H).
MC(QPU+): 536,9 (M+H).

10A-41

2-[(4-{6-[(4-xm0p-2-
¢dTopOeH3MIT)OKCH |TUPUANH-2-
W} unepuanH- 1 -mn)merni]-1-
(1,3-okcazon-4-unmerwn)-1H-
OeH3nMu1a301-6-kapOoHOBas

KHUCJI0Ta

'H SIMP (400 MI'u, CD;0D) & 8.37 (d, 1H), 8.22
(s, 2H), 8.03 (dd, 1H), 7.78 (d, 1H), 7.71-7.62 (m,
1H), 7.52 (m, 1H), 7.30-7.19 (m, 2H), 6.94 (d, 1H),
6.74 (d, 1H), 5.69 (s, 2H), 5.46 (s, 2H), 4.80 (s,
2H), 3.76 (m, 2H), 3.24 (m, 2H), 3.02 (m, 1H),
2.19 (m, 4H). MC(QPH+): 576,2 (M+H).
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10A-42

2-[(4-{6-[(4-xm0p-2-
¢dropbensnn)okcu JnupuauH-2-
W } unepuanH- 1 -un)merni]-1-
(1,3-okcazon-2-unmerwn)-1H-
OeH3uMu1a301-6-KkapOOHOBAas

KHUCJI0Ta

'H SMP (400 MI', CD;0D) § 8.36 (d, 1H), 8.06
(dd, 1H), 7.98 (d, 1H), 7.83 (d, 1H), 7.68 (dd, 1H),
7.53 (m,1H), 7.30-7.14 (m, 3H), 6.95 (d, 1H), 6.75
(d, 1H), 5.88 (s, 2H), 5.47 (s, 2H), 3.90 (m, 2H),
3.06 (m, 1H), 2.25 (m, 4H). MC(9PU+): 5762
(M+H).

10A-43

2-[(4-{6-[(4-unano-2-
¢dTopOeH3MIT)OKCH |TUPUANH-2-
W} TunepuanH- 1 -mn)merni]-1-
(1,3-okcazon-5-unmermn)-1H-
OeH3nMua301-6-kapOoHOBas

KHUCJI0Ta

'H SIMP (400 MI'u, CD;0D) & 8.42 (d, 1H), 8.19
(s, 1H), 8.05 (dd, 1H), 7.82 (d, 1H), 7.72 (m, 2H),
7.66-7.57 (m, 2H), 7.38 (s, 1H), 6.98 (d, 1H), 6.81
(d, 1H), 5.79 (s, 2H), 5.58 (s, 2H), 4.94 (s, 2H),
3.99 (m, 2H), 3.45 (m, 2H), 3.09 (m, 1H), 2.27 (m,
5H). MC(3PU+): 567,1 (M+H).

10A-44

2-[(4-{6-[(2,4-

G TopOeH3MIT)OKCH |TUPUINH-
2-un junepuauH- 1 -um)meTun |-
1-(1,3-oxcazon-5-unmerun)-1H-
OeH3umuaazon-6-kapOooHOBast

KHUCJ0Ta

'H SIMP (400 MI'u, CD;0D) & 8.42 (dd, 1H), 8.20
(s, 1H), 8.06-8.01 (m, 1H), 7.82 (dd, 1H), 7.68 (dd,
1H), 7.61-7.53 (m, 1H), 7.38 (s, 1H), 7.07-6.92 (m,
3H), 6.75 (dd, 1H), 5.80 (s, 2H), 5.46 (s, 2H), 4.94
(s, 2H), 4.01 (m, 2H), 3.47 (m, 2H), 3.17-3.04 (m,

1H), 2.41-2.20 (m, 4H). MC(3PH+): 560,1 (M+H).

10A-45

2-[(4-{6-[(4-xm0p-2-
(bTOpOEH3MIT)OKCH |TUPUANH-2-
W} unepasuH- 1 -mn)mernn|-1-
(1,3-okcazon-5-unmermn)-1H-
OeH3nMu1a301-6-kapOOHOBas

KHUCJI0Ta

'H SIMP (400 MI', CD;0D) § 8.44 (d, 1H), 8.18
(s, 1H), 8.07 (dd, 1H), 7.80 (d, 1H), 7.54 (t, 1H),
7.47 (t, 1H), 7.36 (s, 1H), 7.21 (t, 1H), 6.42 (d,
1H), 6.24 (d, 1H), 5.82 (s, 2H), 5.37 (s, 2H), 4.75
(s, 2H), 3.82 (br s, 4H), 3.43 (br s, 4H).
MC(OPU+): 577,1 (M+H).
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10A-46

1-[(4-Tper-Oytun-4H-1,2 4-
Tpuazon-3-mwin)merun]-2-[(4-{6-
[(4-xn0p-2-

(bTOpOEH3MIT)OKCH |TUPUANH-2-
W } TUNIEPUANH- | -WT)MeThI |-
1H-6en3umunazon-6-

KapOOHOBasI KHCIIOTa

'H SMP (400 MI'u, CD;0D) § 8.71 (s, 1H), 8.18
(d, 1H), 8.06 (dd, 1H), 7.86 (d, 1H), 7.67 (dd, 1H),
7.54 (m, 1H), 7.31-7.18 (m, 2H), 6.95 (d, 1H), 6.74
(d, 1H), 6.11 (s, 2H), 5.47 (s, 2H), 4.84 (s, 2H),
3.96 (m, 2H), 3.41 (d, 2H), 3.09 (m, 1H), 2.28 (m,
4H), 1.90 (s, 9H). MC(3PH+): 632,3 (M+H).

10A-47

2-{[(25)-4-{6-[(4-unano-2-
¢dTopOeH3MIT)OKCH |TUPUANH-2-
W1 }-2-MEeTHJIIHIIEPa3HH- 1 -
wi|merun }-1-[(2S)-okceran-2-
unmertun|- 1 H-6en3umuna3on-6-

KapOOHOBasI KHCIIOTa

'H SIMP (400 MI'u, DMSO-d6) § 12.75 (br s, 1H),
8.26 (d, 1H), 7.87 (dd, 1H), 7.80 (dd, 1H), 7.58-
7.73 (m, 3H), 7.46 (t, 1H), 6.33 (d, 1H), 6.11 (d,
1H), 5.39 (s, 2H), 5.09-5.21 (m, 1H), 4.71-4.80 (m,
2H), 4.43-4.52 (m, 1H), 4.35 (d, 1H), 4.27 (dt, 1H),
3.81 (d, 1H), 3.72 (d, 1H), 3.64 (d, 1H), 2.98 (1,
1H), 2.80 (dd, 1H), 2.63-2.73 (m, 2H), 2.57 (br s,
1H), 2.24-2.42 (m, 2H), 1.09 (d, 3H). MC(IPU+):
571,7 (M+H).

10A-48

2-[(4-{6-[(4-xm0p-2-
(bTOpOEH3MIT)OKCH |TUPUANH-2-
W} unepasuH- 1 -mn)mernn|-1-
[(2R)-okceTan-2-unmerun|-1H-
OeH3UMUa30J1-6-KapOOHOBAas

KuUCJI0Ta

'H SIMP (400 MI'u, CD;0D) & 8.21 (d, 1H), 7.96
(dd, 1H), 7.61 (d, 1H), 7.46 (m, 2H), 7.25-7.16 (m,
2H), 6.29 (d, 1H), 6.12 (d, 1H), 5.35 (s, 2H), 5.34-
5.26 (m, 1H), 4.74 (dd, 1H), 4.65 (m, 1H), 4.48 (m,
1H), 4.04 (d, 1H), 3.94 (d, 1H), 3.53 (t, 4H), 2.87-
2.74 (m, 1H), 2.69-2.49 (m, SH). MC(QPU+):
566,1 (M+H).
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10A-49

2-{[(25)-4-{6-[(4-
IHaHOOEH3 1T )OKCH | TUPUANH-2-
W }-2-MeTHJIIHIIepa3HH- 1 -
wi|metun }-1-[(2S)-okceTan-2-
unmetu|- 1 H-6eH3umuna3on-6-

KapOOHOBasI KHCIIOTa

'H SIMP (400 MI'u, CD3;0D 4) & 8.35 (s, 1H), 8.00
(d, 1H), 7.71 (dd, 3H), 7.58 (d, 2H), 7.46 (m, 1H),
6.29 (d, 1H), 6.16 (d, 1H), 5.40 (s, 2H), 5.31 (m,
1H), 4.84-4.74 (m, 1H), 4.70-4.49 (m, 3H), 4.41-
4.30 (m, 1H), 3.78 (m, 3H), 3.09 (m, 1H), 2.92 (m,
1H), 2.77 (d, 2H), 2.64 (m, 1H), 2.44 (m, 2H), 1.20
(d, 3H). MC(QPU+): 553,1 (M+H).

10A-50

2-[(4-{6-[(4-xm0p-2-
¢dTopOeH3MIT)OKCH |TUPUANH-2-
W} unepuanH- 1 -mn)merni]-1-
(2-runpoxcusTin)-1H-
OeH3nMuIa301-6-kapOOHOBas

KHUCJI0Ta

'H SIMP (400 MI'u, CD;0D) § 8.36 (d, 1H), 8.07
(dd, 1H), 7.83 (d, 1H), 7.67 (dd, 1H), 7.52 (m, 1H),
7.31-7.19 (m, 2H), 6.93 (d, 1H), 6.74 (d, 1H), 5.45
(s, 2H), 4.83 (s, 2H), 4.64 (m, 2H), 3.99 (m, 2H),
3.86 (m, 2H), 3.41 (m, 2H), 3.14-3.01 (m, 1H),
2.28-2.14 (m, 4H). MC(DPU+): 539,2 (M+H).

10A-51

2-[(4-{6-[(4-xm0p-2-
¢dTOpOeH3MIT)OKCH |TUPUANH-2-
WU } TUNePUAMH- 1 -um)metni |- 1-
[(5-3TUn-1,2,4-0KCcamuason-3-
wi)metun |-1H-6eH3umunasos-

6-kapOOHOBAst KUCIIOTA

'H SIMP (400 MI'u, CD;0D) & 8.35 (d, 1H), 8.05
(dd, 1H), 7.83 (d, 1H), 7.69 (dd, 1H), 7.53 (m, 1H),
7.33-7.20 (m, 2H), 6.96 (d, 1H), 6.76 (d, 1H), 5.81
(s, 2H), 5.47 (s, 2H), 4.96 (s, 2H), 3.99 (m, 2H),
3.49 (m, 2H), 3.10 (m, 1H), 2.92 (q, 2H), 2.29 (m,
4H), 1.32 (t, 3H). MC(3PU+): 605,1 (M+H).

10A-52

2-[(4-{6-[(4-xm0p-2-
¢dTopOeH3MIT)OKCH |TUPUANH-2-
W} unepuanH- 1 -mn)merni]-1-
[(3-oTHn-1,2,4-0kcanuazon-S-
wi)mernn|-1H-6en3nmunason-

6-kapOOHOBAast KUCIIOTA

'H SIMP (400 MI'u, CD;0D) § 8.32 (d, 1H), 8.05
(dd, 1H), 7.84 (d, 1H), 7.66 (dd, 1H), 7.51 (m, 1H),
7.30-7.18 (m, 2H), 6.93 (d, 1H), 6.74 (d, 1H), 6.01
(s, 2H), 5.44 (s, 2H), 3.95 (m, 2H), 3.41 (m, 3H),
3.06 (m, 1H), 2.70 (q, 2H), 2.34-2.16 (m, 5H), 1.23
(t, 3H). MC(OPHU+): 605,1 (M+H).
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10A-53

2-[(4-{6-[(4-xm0p-2-
¢dropbensnn)okcu JnupuauH-2-
W } unepuanH- 1 -un)merni]-1-
[(2-meTunokceTan-2-
wi)metun |- 1 H-6en3umunason-

6-kapOOHOBAst KUCIIOTA

'H SAMP (400 MI'u, CD;0D) § 8.35 (d, 1H), 8.00
(dd, 1H), 7.71 (d, 1H), 7.60 (dd, 1H), 7.50 (m, 1H),
7.21 (m, 2H), 6.85 (d, 1H), 6.70-6.62 (m, 1H), 5.43
(d, 2H), 4.88-4.81 (m, 1H), 4.66 (d, 2H), 4.48-4.37
(m, 1H), 4.19 (d, 1H), 4.12-4.02 (m, 2H), 3.12 (d,
2H), 2.70 (m, 1H), 2.50 (m, 3H), 1.90 (m, 4H),
1.55 (s, 3H). MC(3PU+): 579,1 (M+H).

10A-54

2-[(4-{6-[(4-unano-2-
bTopbensmn)okcu]-5-
droprupunuH-2-

W} TunepuanH- 1 -mn)merni]-1-
[(2S)-okceran-2-unmermin |- 1H-

OeH3uMua301-6-kapOOHOBas

'H SIMP (400 MI'u, CD;0D) & 8.32 (d, 1H), 7.98
(dd, 1H), 7.72 (t, 1H), 7.70-7.55 (m, 3H), 7.42 (dd,
1H), 6.86 (dd, 1H), 5.61 (s, 2H), 5.30 (m, 1H), 4.75
(dd, 1H), 4.70-4.60 (m, 1H), 4.50 (dt, 1H), 4.07 (d,
1H), 3.95 (d, 1H), 3.09 (d, 1H), 2.9 (d, 1H), 2.88-
2.75 (m, 1H), 2.65 (m, 1H), 2.56 (m, 1H), 2.33

10A-55

KHCIIOTA (ddd, 2H), 1.94-1.73 (m, SH). MC(JPH+): 574,1
(M+H).
2-[(4-{6-[(4- 'H SIMP (400 MI'u, DMSO-d6) & 8.27 (d, 1H),

LIHaHOOEH3MJT )OKCH |-5-
bTopnupuauH-2-

W} unepuanH- 1 -un)merni]-1-
[(2S)-okceran-2-unmertwn]-1H-
OeH3uMu1a301-6-kapOOHOBAs

KuUCJI0Ta

7.90-7.83 (m, 2H), 7.80 (dd, 1H), 7.69-7.55 (m,
4H), 6.91 (dd, 1H), 5.53 (s, 2H), 5.16-5.05 (m,
1H), 4.80 (dd, 1H), 4.66 (dd, 1H), 4.47 (m, 1H),
438 (m, 1H), 3.94 (d, 1H), 3.78 (d, 1H), 2.98 (d,
1H), 2.85 (d, 1H), 2.77-2.53 (m, 2H), 2.48-2.31 (m,
1H), 2.19 (m, 2H), 1.71 (m, 4H). MC(DPU+):
556,1 (M+H).
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10A-56

2-{[(29)-4-{6-[(2,4-
nudropOeH3m)okcu |-5-
bTopnupuauH-2-1 }-2-
METHJITUITEPA3UH- | -HJT|METHIT } -
1-[(2S)-okceran-2-unmerni|-
1H-6en3umMunazon-6-

KapOOHOBasI KHCIIOTa

'H SMP (400 MI', CD;0D) § 8.35 (d, 1H), 8.00
(dd, 1H), 7.70 (d, 1H), 7.59-7.45 (m, 1H), 7.29 (dd,
1H), 7.03-6.91 (m, 2H), 6.22 (dd, 1H), 5.41 (s,
2H), 5.35-5.25 (m, 1H), 4.95 (m, 1H), 4.79 (dd,
1H), 4.68-4.53 (m, 2H), 4.36 (m, 1H), 3.85 (d, 1H),
3.72 (t, 2H), 3.07 (m, 1H), 2.90 (dd, 1H), 2.86-2.72
(m, 2H), 2.72-2.60 (m, 1H), 2.53-2.37 (m, 2H),
1.23 (d, 3H). MC(3PU+): 582,1 (M+H).

10A-57

2-{[(29)-4-{6-[(2,4-
nugTopOeH3 I )oKcH |-5-
droprupunuH-2-1i }-2-
METUJIIHIIEPA3UH- | -1t |MeTh § -
1-[(2R)-okceTan-2-mIMeTHII |-
1H-6en3umunason-6-

KapOOHOBast KMCIIOTa

'H SIMP (400 MI'u, CD;0D) & 8.35 (d, 1H), 8.00
(dd, 1H), 7.70 (d, 1H), 7.58-7.46 (m, 1H), 7.31 (dd
1H), 7.07-6.92 (m, 2H), 6.24 (dd, 1H), 5.42 (s,
2H), 5.27 (q, 1H), 5.09 (dd, 1H), 4.77-4.61 (m,
3H), 4.56 (dt, 1H), 4.01-3.90 (m, 1H), 3.82 (d, 1H),
3.64 (d, 1H), 3.03 (t, 1H), 2.93-2.74 (m, 3H), 2.74-
2.55 (m, 2H), 2.44 (t, 1H), 1.35 (d, 3H).
MC(3PU+): 582,1 (M+H).

2

10A-58

2-{[(28)-4-{6-[(2,4-

G TopOeH3 I )OKCH |TUPHUIHH-
2-un}-2-MeTunnunepasus- 1 -
wi|merun }-1-[(2S)-okceran-2-
unmertu|- 1 H-6eH3umuna3on-6-

KapOOHOBasI KHCIIOTa

'H SIMP (400 MI'u, CD30D) & 8.41-8.28 (m, 1H),
8.00 (dd, 1H), 7.70 (dd, 1H), 7.60-7.39 (m, 2H),
7.05-6.86 (m, 2H), 6.28 (d, 1H), 6.10 (d, 1H), 5.33
(s, 3H), 4.80 (dd, 1H), 4.67-4.52 (m, 2H), 4.37 (dt,
1H), 3.93 (d, 1H), 3.82 (d, 1H), 3.71 (d, 1H), 3.15-
3.04 (m, 1H), 2.96 (dd, 1H), 2.86-2.73 (m, 2H),
2.72-2.61 (m, 1H), 2.56-2.35 (m, 2H), 1.23 (d, 3H).
MC(IPU+): 564,0 (M+H).
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Hazsanue

Hannasie AMP/nanubie XXX-MC

10A-59

2-{[(2S)-4-{6-[(4-unaHno-2-
¢dropbensnn)okcu JnupuauH-2-
W }-2-MeTHJIIHIIepa3HH- 1 -
wi|merun }-1-[(3R)-
teTparuapodypan-3-uimMerun|-
1H-6en3umunazon-6-

KapOOHOBasI KHCIIOTa

'H SAMP (400 MI', CD;0D) § 8.45 (d, 1H), 8.14
(dd, 1H), 7.84 (d, 1H), 7.66 (m, 1H), 7.62-7.48 (m,
3H), 6.42 (d, 1H), 6.27 (d, 1H), 5.48 (s, 2H), 4.55-
436 (m, 3H), 4.19-3.96 (m, 3H), 3.81 (m, 1H),
3.70 (m, 1H), 3.58 (m, 1H), 3.42 (s, 2H), 3.26 (m,
1H), 3.11 (m, 1H), 2.98 (m, 1H), 2.20-2.05 (m,
1H), 1.83 (m, 1H), 1.43 (d, 3H). MC(QPH+): 585,1
(M+H).

10A-60

2-[(4-{6-[(4-xm0p-2-
¢dTopOeH3mIT)OKCH |TUPUANH-2-
W} TunepuanH- 1 -mn)merni]-1-
[(3R)-teTparunpodypan-3-ui]-
1H-0ensumunazon-6-

KapOOHOBast KHCIIOTa

'H SIMP (400 MI'w, CD;0D) & 8.62 (s, 1H), 8.03
(dd, 1H), 7.81 (d, 1H), 7.68 (t, 1H), 7.54 (t, 1H),
7.29-7.22 (m, 2H), 6.96 (d, 1H), 6.76 (d, 1H), 5.48
(s, 2H), 5.46-5.39 (m, 1H), 4.92 (s, 2H), 4.48 (td,
1H), 4.32 (dd, 1H), 4.10 (dd, 1H), 4.03-3.92 (m,
2H), 3.90-3.79 (m, 1H), 3.46 (t, 2H), 3.13-3.07 (m,
1H), 2.77-2.67 (m, 1H), 2.39-2.19 (m, SH).
MC(3PU+): 565,4 (M+H).

10A-61

2-[(4-{6-[(4-unano-2-
(bTOpOEH3MIT)OKCH |TUPUANH-2-
W} unepasuH- 1 -mn)mernn|-1-
(1,3-okcazon-5-unmerwn)-1H-
OeH3uMu1a301-6-kapOOHOBAs

KuUCJI0Ta

'H SIMP (400 MI'u, CD;0D) & 8.44 (dd, 1H), 8.19
(s, 1H), 8.08 (dd, 1H), 7.81 (dd, 1H), 7.67 (m, 1H),
7.62-7.51 (m, 3H), 7.36 (s, 1H), 6.43 (d, 1H), 6.28
(d, 1H), 5.85 (s, 2H), 5.48 (s, 2H), 4.65 (s, 2H),
3.76 (brs, 4H). MC(QPU+): 568,1 (M+H).

10A-62

2-[(4-{6-[(4-unano-2-
¢dTopOeH3mIT)OKCH |TUPUANH-2-
W} unepasuH- 1 -mn)mernn|-1-
[(1-3Tun-1H-1,2,3-tpuason-5-
wi)metnn|-1H-6en3nmunason-

6-kapOOHOBAast KUCIIOTA

'H SIMP (400 MI'u, CD;0D) & 8.27 (d, 1H), 8.11
(dd, 1H), 7.87 (d, 1H), 7.66 (t, 1H), 7.63-7.49 (m,
3H), 7.24 (s, 1H), 6.38 (d, 1H), 6.26 (d, 1H), 5.92
(s, 2H), 5.46 (s, 2H), 4.57-4.47 (m, 4H), 3.62 (s,
4H), 3.19 (s, 4H), 1.54 (t, 3H). MC(DPH+): 596, 1
(M+H).
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IIp. Ne

Hazsanue

Hannasie AMP/nanubie XXX-MC

10A-63

2-{[(2S)-4-{6-[(4-unaHno-2-
¢dropbensnn)okcu JnupuauH-2-
W }-2-MeTHJIIHIIepa3HH- 1 -
wi|merun }-1-[(1-aTun-1H-
uMHUIa30J-5-win)metun|-1H-
OeH3uMu1a301-6-kapOOHOBAs

KHUCJ0Ta

'H SAMP (400 MI'u, CD;0D) § 9.09 (d, 1H), 8.25
(d, 1H), 8.09 (dd, 1H), 7.85 (d, 1H), 7.72-7.41 (m,
4H), 7.08 (d, 1H), 6.36 (d, 1H), 6.24 (d, 1H), 5.93
(d, 2H), 5.56-5.39 (m, 2H), 4.77 (d, 1H), 4.49-4.21
(m, 3H), 3.87 (dd, 2H), 3.23-3.11 (m, 1H), 2.97 (m,
1H), 1.61 (t, 3H), 1.37 (d, 3H). MC(9PH+): 609,2
(M+H).

10A-64

2-[(4-{6-[(4-xm0p-2-
¢dTopOeH3MIT)OKCH |TUPUANH-2-
W} unepuanH- 1 -mn)merni]-1-
(1,2-okcazon-5-unmermn)-1H-
OeH3nMuIa301-6-kapOOHOBas

KHUCJI0Ta

'H SIMP (400 MI'u, CD;0OD) § 8.38 (dd, 2H), 8.06
(dd, 1H), 7.84 (d, 1H), 7.71-7.64 (m, 1H), 7.53 (m,
1H), 7.32-7.18 (m, 2H), 6.95 (d, 1H), 6.76 (d, 1H),
6.56 (d, 1H), 5.90 (s, 2H), 5.47 (s, 2H), 3.96 (m,
2H), 3.41 (s, 2H), 3.11 (m, 1H); 2.27 (m, 4H).
MC(3PU+): 576,1 (M+H).

10A-65

2-[(4-{6-[(4-unano-2-
¢dTOpOeH3MIT)OKCH |TUPUANH-2-
WU } TUNePUAMH- 1 -um)metni |- 1-
(1,2-oxcazon-3-unmerun)-1H-
OeH3uMu1a301-6-KapOOHOBAas

KHUCJ0Ta

'H SIMP (400 MI'u, CD;0D) & 8.72 (d, 1H), 8.35
(s, 1H), 8.05 (d, 1H), 7.84 (d, 1H), 7.71 (m, 2H),
7.61 (m, 2H), 6.97 (d, 1H), 6.81 (d, 1H), 6.62 (d,
1H), 5.81 (s, 2H), 5.58 (s, 2H), 3.97 (m, 2H), 3.42
(m, 3H), 3.07 (m, 1H), 2.25 (d, 4H). MC(QPU+):
567,1 (M+H).

10A-66

2-[(4-{6-[(4-unano-2-
¢dTopOeH3MIT)OKCH |TUPUANH-2-
W} unepuanH- 1 -mn)merni]-1-
[(1-3Tun-1H-umunaszon-5S-
wi)mernn|-1H-6en3nmunason-

6-kapOOHOBAast KUCIIOTA

'H SIMP (400 MI'u, CD;0D) § 9.11 (d, 1H), 8.27
(d, 1H), 8.09 (dd, 1H), 7.90 (d, 1H), 7.76-7.66 (m,
2H), 7.66-7.56 (m, 2H), 7.09 (d, 1H), 6.96 (d, 1H),
6.80 (d, 1H), 5.89 (d, 2H), 5.57 (s, 2H), 4.85 (s,
2H), 4.37 (m, 2H), 3.97 (d, 2H), 3.40 (d, 2H), 3.11-
2.98 (m, 1H), 2.23 (m, 4H), 1.60 (t, 3H).
MC(IPU+): 594,1 (M+H).
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2-{[(2S)-4-{6-[(4-xn0p-2- 'H SAMP (400 MI'u, CD;0D) § 9.11 (d, 1H), 8.26
¢dropbensmn)okcu |mupuaun-2- | (s, 1H), 8.10 (dd, 1H), 7.87 (d, 1H), 7.52 (m, 1H),
W }-2-MeTHJIIHIIepa3HH- 1 - 7.45 (d, 1H), 7.26-7.15 (m, 2H), 7.10 (s, 1H), 6.38

10A-67 | wn]merun}-1-[(1-aTun-1H- (d, 1H), 6.28-6.15 (m, 1H), 5.92 (s, 2H), 5.36 (s,
umMHIa30-5-mwin)merni|-1H- 2H), 4.39 (m, 3H), 4.00 (m, 2H), 3.48 (m, 4H),
OeH3uMu1a301-6-kapOOHOBAs 3.15 (m, 1H), 1.62 (t, 3H), 1.44 (m, 3H).

KHCJIOTa MC(QPU+): 618,1 (M+H).

2-[(4-{6-[(4-xm0p-2- 'H SIMP (400 MI'y, CD;0D) § 8.77 (s, 1H), 8.47
dropbensmn)okcu jrupuanna-2- | (s, 1H), 8.30 (s, 1H), 8.03 (dd, 1H), 7.80 (d, 1H),
Wi jiunepuans- 1 -un)merun]-1- | 7.68-7.59 (m, 1H), 7.51 (m, 1H), 7.29-7.17 (m,

10A-68 | (1,2-okcazon-4-unmvermn)-1H- 2H), 6.91 (d, 1H), 6.71 (d, 1H), 5.59 (s, 2H), 5.45
OeH3uMH1a30J1-0-KapOOHOBasI (s, 2H), 4.66 (brs, 2H), 3.76 (m, 2H), 3.32-3.04 (m,
KUCJIOTa 2H), 2.97 (m, 1H), 2.17 (m, SH). MC(QPH+):

576,2 (M+H).
2-[(4-{6-[(4-unano-2- 'H SAMP (400 MI'u, CD;0D) § 8.24 (d, 1H), 8.08
¢dropbensnn)okcu Jnupuaun-2- | (dd, 1H), 7.89 (d, 1H), 7.76-7.67 (m, 2H), 7.67-
wi jniunepuaus- 1 -un)merun]-1- | 7.55 (m, 2H), 7.25 (s, 1H), 6.96 (d, 1H), 6.81 (d,

104-69 [(1-5Tun-1H-1,2,3-tpuazon-5- 1H), 5.89 (s, 2H), 5.58 (s, 2H), 4.78 (s, 2H), 4.53
wi)metun|-1H-6ensumunazon- | (q, 2H), 3.95 (m, 2H), 3.04 (m, 1H), 2.23 (m, 4H),
6-kapOOHOBAsT KUCJIOTA 1.54 (t, 3H). MC(OPH+): 595,3 (M+H).
2-[(4-{6-[(4-xm0p-2- KX-MC: Ultimate XB-C18, 3 mxm, 3,0 x 50 mm;
dropbensmn)okcu Jnupuann-2- | moasmwxkHas daza: A: H,O (0,1% TFA);

Wi jiunepuan- 1 -mwn)merun]-1- | mopsmwkHas dasza B: MeCN (0,1% TFA);
(1,2,4-okcaguazon-3-unmerun)- | rpagueHT: ot 1% B no 5% B 3a 1 mun, 3atem ot
10A-70 | 1H-6eH3uMunason-6- 5% B no 100% B 3a 5 muH; Beiaepkka mpu 100%

KapOOHOBasI KHCIIOTa

B B Teuenne 2 muH; Hazag 1o 1,0% B 3a 8,01 mun,
BbIJIep>KKa 1IB€ MUHYThI. CkopocTh moToka: 1,2
wui/mMuH. Bpewmst yaepskuBanus = 3,93 MuH.

MC(3PU+): 577,2 (M+H)
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Hazsanue

Hannasie AMP/nanubie XXX-MC

10A-71

2-[(4-{6-[(4-xm0p-2-
¢dropbensnn)okcu JnupuauH-2-
W } unepuanH- 1 -un)merni]-1-
[(3S)-Terparunpodypan-3-un]-
1H-6en3umunazon-6-

KapOOHOBasI KHCIIOTa

'H SAMP (400 MI'u, CD;0D) § 8.62 (s, 1H), 8.04
(dd, 1H), 7.81 (d, 1H), 7.69 (dd, 1H), 7.54 (t, 1H),
7.33-7.20 (m, 2H), 6.96 (d, 1H), 6.76 (d, 1H), 5.48
(s, 2H), 5.45-5.35 (m, 1H), 4.92 (s, 2H), 4.49 (td,
1H), 4.32 (dd, 1H), 4.09 (dd, 1H), 4.03-4.92 (m,
2H), 3.90-3.79 (m, 1H), 3.46 (t, 2H), 3.19-3.00 (m,
1H), 2.76-2.64 (m, 1H), 2.40-2.18 (m, SH).
MC(QPU+): 565,4 (M+H).

10A-72

2-[(4-{6-[(4-xm0p-2-
¢dTopOeH3mIT)OKCH |TUPUANH-2-
W} TunepuanH- 1 -mn)merni]-1-
[(3R)-terparunpodypan-3-
unmertw |- 1 H-6eH3umuna3on-6-

KapOOHOBast KHCIIOTa

'H SIMP (CD;0D) §: 8.35 (s, 1H), 8.03 (d, 1H),
7.81 (d, 1H), 7.67 (t, 1H), 7.52 (t, 1H), 7.24 (t, 2H),
6.94 (d, 1H), 6.74 (d, 1H), 5.46 (s, 2H), 4.83 (br s,
2H), 4.37 (qd, 2H), 4.05 (q, 1H), 3.95 (br s, 2H),
3.79 (q, 1H), 3.63-3.73 (m, 1H), 3.54 (dd, 1H),
3.42 (brs, 2H), 3.07 (br s, 1H), 2.91 (br s, 1H),
230(d, 2H), 2.19-2.26 (m, 2H), 2.09 (td, 1H), 1.79
(td, TH). MC(QPU+): 579,4 (M+H).

10A-73

2-[(4-{6-[(4-xm0p-2-
(bTOpOEH3MIT)OKCH |TUPUANH-2-
W} unepuanH- 1 -un)merni]-1-
[(2S)-TeTparunpodypan-2-
unmertu|- 1 H-6eH3umuna3on-6-

KapOOHOBasI KHCIIOTa

'H SIMP (600 MI'u, CD;0D) & 8.34 (s, 1H), 8.03
(d, 1H), 7.80 (d, 1H), 7.67 (t, 1H), 7.51 (t, 1H),
7.19-7.29 (m, 2H), 6.94 (d, 1H), 6.75 (d, 1H), 5.45
(s, 2H), 4.84 (q, 2H), 4.69 (d, 1H), 4.45 (dd, 1H),
4.16-4.28 (m, 1H), 3.86-3.99 (m, 3H), 3.77 (q, 1H),
3.43 (d, 2H), 3.08 (br s, 1H), 2.16-2.35 (m, SH),
1.87-2.00 (m, 2H), 1.63-1.74 (m, 1H). MC(DPU+):
579,4 (M+H).




147
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Hazsanue

Hannasie AMP/nanubie XXX-MC

10A-74

2-[(4-{6-[(4-xm0p-2-
¢dropbensnn)okcu JnupuauH-2-
W} unepasuH- 1 -mn)merun|-3-
[(2S)-okceran-2-unmetwn |-3H-
umunaso[4,5-b Jnupugun-5-

KapOOHOBasI KHCIIOTa

'H SIMP (400 MI';, CD;0D) § 8.21-8.12 (m, 2H),

7.46 (m, 2H), 7.26-7.15 (m, 2H), 6.30 (d, 1H), 6.13
(d, 1H), 5.41-5.26 (m, 3H), 5.06 (dd, 1H), 4.64 (m,
1H), 4.46 (m, 1H), 4.17 (d, 1H), 4.08 (d, 1H), 3.57

(t, 4H), 2.86-2.73 (m, 1H), 2.70 (d, 4H), 2.61-2.49

(m, 1H). MC(3PU+): 567,0 (M+H).

10A-75

2-[(4-{6-[(4-unano-2-
¢dTopOeH3MIT)OKCH |TUPUANH-2-
W} TUNepuaAnH- 1 -un)merni|-3-
[(1-3Tun-1H-umupnaszon-S-
wi)metwi |-3H-umunazo[4,5-
b]mupunus-5-kapboHOBas

KHUCJI0Ta

'H SIMP (400 MI'u, CD;0D) § 9.06 (d, 1H), 8.40-
8.17 (m, 2H), 7.79-7.66 (m, 2H), 7.66-7.57 (m,
2H), 7.48 (d, 1H), 6.96 (d, 1H), 6.81 (d, 1H), 5.90
(s, 2H), 5.58 (s, 2H), 4.86 (s, 2H), 4.55 (q, 2H),
4.10-3.81 (m, 1H), 3.04 (m, 1H), 2.23 (m, 4H),
1.54 (t, 3H). MC(DPH+): 595,1 (M+H).

10A-76

2-[(4-{6-[(4-unano-2-
¢dTOpOeH3MIT)OKCH |TUPUANH-2-
WU } TUTTePUAMH- | -um)MeTni|-3-
[(1-meTun-1H-umunazon-5-
win)merwn |-3H-umunazo[4,5-
b]mupunun-5-kapOboHOBas

KuUcCJoTa

'H SIMP (400 MI'u, CD;0D) & 8.93 (s, 1H), 8.37-
8.13 (m, 2H), 7.78-7.66 (m, 2H), 7.66-7.55 (m,
2H), 7.47 (s, 1H), 6.96 (d, 1H), 6.80 (d, 1H), 5.88
(s, 2H), 5.58 (s, 2H), 4.81 (s, 2H), 4.13 (s, 3H),
3.88 (d, 2H), 3.02 (s, 1H), 2.18 (m, 4H).
MC(DPU+): 581,1 (M+H).

10A-77

2-[(4-{6-[(4-unano-2-
¢dTopOeH3MIT)OKCH |TUPUANH-2-
W} TunepasuH- 1 -mn)mernn|-3-
[(2S)-okceran-2-unmermin |-3H-
ummunasol4,5-b Jmupugun-5-

KapOOHOBasI KHCIIOTa

'H SIMP (400 MI'u, CD;0D) § 8.11 (q, 2H), 7.65
(m, 1H), 7.56 (m, 2H), 7.47 (m, 1H), 6.31 (d, 1H),
6.16 (d, 1H), 5.46 (s, 2H), 5.32 (s, 1H), 5.06 (dd,
1H), 4.92 (d, 1H), 4.64 (m, 1H), 4.46 (m, 1H), 4.12
(d, 1H), 4.03 (d, 1H), 3.52 (m, 4H), 2.80 (m, 1H),
2.69-2.46 (m, SH). MC(DPH+): 558,1 (M+H).
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2-[(4-{6-[(4- 'H SAMP (400 MI'u, CD;0D) § 8.34 (d, 1H), 8.00
nranoOen3mn)okcu [mupuann-2- | (dd, 1,4 I', 1H), 7.78-7.67 (m, 3H), 7.67-7.52 (m,
wi jiunepuaus- 1 -un)merun]-1- | 3H), 6.86 (d, 1H), 6.70 (d, 1H), 5.49 (s, 2H), 5.33-

10ALT8 [(2S)-okceran-2-unmetmn|-1H- | 5.21 (m, 1H), 4.86 (m, 1H), 4.74 (m, 1H), 4.69-
OeH3uMu1a301-6-KkapOOHOBAas 4.57 (m, 1H), 4.48 (m, 1H), 4.21-3.97 (m, 2H),
KHCJIOTa 3.13 (m, 2H), 2.89-2.77 (m, 1H), 2.69 (m, 1H),

2.60-2.40 (m, 3H), 1.89 (m, 4H). MC(OPU+):
538,3 (M+H).
2-[(4-{6-[(4-xn0op-2- 'H SIMP (400 MI'y, CD;0D) §: 8.30 (s, 1H), 8.00
dropbersmn)okcu Jrupuanna-2- | (d, 1H), 7.68 (d, 1H), 7.56-7.64 (m, 1H), 7.48 (t,
wi jinepuans- 1 -uwn)merun]-1- | 1H), 7.16-7.28 (m, 2H), 6.86 (d, 1H), 6.67 (d, 1H),
10AL79 [(1-meTnnazeTnauH-2- 5.41 (s, 2H), 4.77 (d, 2H), 4.27 (t, 1H), 4.06 (d,

win)metnn|-1H-6en3nmunazon-

6-kapOOHOBAast KUCIIOTA

2H), 3.82 (td, 1H), 3.33-3.43 (m, 1H), 3.19 (d, 2H),
2.71-2.85 (m, 1H), 2.47-2.57 (m, 1H), 2.43 (s, 3H),
2.34-2.41 (m, 1H), 2.18-2.30 (m, 1H), 1.80-2.01
(m, 4H). MC(QPU+): 578,0 (M+H).

Coenunenusi, nepeuncieHHbie B Tabmuue 6 Huxke, ObLIH TOJYYEHbI IO METOIUKAM,

AHAJIOTUYHBIM METOAMKAM, OMMCAHHBIM BbIlIE [J1s1 cuHTe3a coenuHenus IIpumepa 10A-01, ¢
HCIIOJIb30BAHUEM COOTBETCTBYIOIINX UCXOIHBIX BELIECTB, KOTOPblE KOMMEPYECKU JTOCTYIHBI,
NIOJIY4€HbI C HCIMOJb30BAHUEM CIIOCOOOB IMOJIYYEHHs], U3BECTHBIX CIIEUATUCTAM B JaHHOM
o0JNacTH, WM TOJNy4YeHbl Crnoco0amMH, aHAJIOTMYHBIMH CIIOCOOAaM, ONMHMCAHHBIM BBIIIE IS
APYTUX MPOMEXYTOUHbIX coenuHeHui. CoenuHeHus: ouumany, ucnoassys JKXBJI HM3-3a
BbIJI€JIEHHbIE

pacTBopHTENs,

meronamu  PF-ABO1

HUCIIOJIB3OBAHHOI'O JId OYUCTKH,

u PF-AB10, mo

KOHCYHBIC COCIHMHCHUA,

BCel BEpPOSATHOCTH MPEACTABIAIOT  COOOMH
TpudTOpaLleTaATHRIE COJH, a COeAMHEHUs, BbigeneHHble MeromomM PF-CDOS, mo Bcei

BEPOSATHOCTHU MPENCTABIIIIOT COO0I aMMOHHEBBIE COJH.
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Tabnuua 6

ITp. Ne

Hassanue

*M.m.,
HaliaeH-

Hast

Bpewms
yIAEPKH-
BaHUs

(MuH)

**Meron

11A-01

2-[(4-{6-[(4-xnop-2-PTOpOEH3MIT)OKCH | TUPUAHH-
2-un jniunepunus- 1 -um)merwn |-1-[ 2-(1-meTun-
1H-umunazon-4-un)stun|-1H-6erzumunazon-6-

KapOOHOBas KUCJIOTA

603

2,716

PF-ABO1

11A-02

2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUAHH-
2-un junepunaus- 1 -ummerwn |- 1-[(5-
xjopnupuanH-2-mwi)merui|- | H-6ensumunason-

6-kapOOHOBAst KUCIIOTA

620

2,637

PF-CDO5

11A-03

2-[(4-{6-[(4-xn0p-2-hTOPOEH3MIT)OKCH | TUPHUIUH-
2-un jnunepunaus- 1 -ummerun|-1-[(1-
STUIMUPPOTUIUH-3-1n)MeTi |- 1 H-

OeH3uMHIa30I-0-KapOOHOBAs KHCIIOTA

606

2,568

PF-ABI10

11A-04

2-[(4-{6-[(4-xn0p-2-PpTOpOEH3NIT)OKCH | TUPUIHH-
2-un jnunepunus- 1 -um)merwn |-1-[(1-
MeTUInunepuanH-3 -ui)metu |- 1 H-

OeH3MMHU1a3011-6-KapOOHOBAs KUCIIOTA

606

2,549

PF-ABI10

11A-05

2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUAHH-
2-un jnunepunus- 1 -un)merwn|-1-[2-
(Terparunpo-2H-nupan-2-mn)stuil-1H-

OeH3MMN1a3011-6-KapOOHOBAs KUCIIOTA

607

2,962

PF-ABI10

11A-06

2-[(4-{6-[(4-xm0p-2-hTOPOEH3MIT )OKCH | TUPHUTUH-
2-un jriunepunaus- 1 -um)merwn |- 1-{[3-(nmponan-2-
win)-1,2-okcazon-5-wuin |merwn -1 H-

OeH3MMu1a3011-6-KkapOOHOBAs KUCIIOTA

618

3,041

PF-ABI10
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IIp. Ne

HazBanue

*M.m.
HalaeH-

Has

Bpewms
yIAEPKH-
BaHUs

(MuH)

**Meton

11A-07

2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUTHH-
2-un jnunepunus- 1 -uwi)merwn|-1-[2-(1-
MeTununepuaua-4-un)sti |- 1 H-

OeH3MMU1a3011-6-KapOOHOBAs KUCIIOTA

620

2,602

PF-ABI10

11A-08

2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUHH-
2-un jnunepunus- 1 -ummerwn |-1-[(1-
mMetuinunepuanH-4-uia)merw |- 1 H-

OeH3MMu1a3011-6-KkapOOHOBAs KUCIIOTA

606

2,559

PF-ABI10

11A-09

2-[(4-{6-[(4-xmop-2-PTOpOeH3MIT)OKCH | TUPUAHH-
2-un jriunepunus- 1 -ummernn]-1-[2-(1-
METUJIUPPONUANH-2-1)3Tr |- 1H-

OeH3UMu1a3011-6-kapOOHOBask KUCIIOTA

606

2,369

PF-ABI10

11A-10

2-[(4-{6-[(4-xn0p-2-PpTOpOEH3UIT)OKCH |TUPUIH-
2-un }munepunnH- 1 -wm)mernn]-1-[(1-
METHIITUNEpUanuH-2-uin)metun|-1H-

OeH3UMI1a301-6-KapOOHOBAsT KHCIIOTA

606

2,56

2

PF-ABI10

11A-11

2-[(4-{6-[(4-xn0p-2-h TOPOEH3MIT )OKCH | TUPUTUH-
2-un jnunepunus- 1 -um)merwn |- 1-[2-(4-
metuiaMopdonuH-2-mn)stun|- 1 H-Oensumunazon-

6-kapOOHOBAst KUCIIOTA

622

2,333

PF-ABI10

11A-12

2-[(4-{6-[(4-xmop-2-PTOpOEH3MIT)OKCH | TUPUAHH-
2-un jiunepunus- 1 -ummerwn |- 1-{[1-(2-
METOKCHU3 T )TUNepuaAnH-4-1 |metn § - 1 H-

OeH3MMn1a3011-6-KkapOOHOBAs KUCIIOTA

650

2,552

PF-ABI10
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Bpewms
*M.m.,
yaepKHU-
IIp. Ne Hassanue HallieH- **Meton
BaHUS
Hasl
(MuH)
2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUTHH-
2-un jnunepunaus- 1 -ummerwn |- 1-{[1-(2-
11A-13 650 2,572 | PF-ABI10
METOKCHUSTHJI ) TUIePUANH-3 -1 |MeTwn § - 1 H-
OeH3MMU1a3011-6-KapOOHOBAs KUCIIOTA
2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUHH-
2-un junepunaus- 1 -ummerwn |-1-[(3-
11A-14 593 2,901 PF-ABI10
metuirerparuapodypan-3-uia)meri |- 1 H-
OeH3MMu1a3011-6-KkapOOHOBAs KUCIIOTA
2-[(4-{6-[(4-xmop-2-PTOpOeH3MIT)OKCH | TUPUAHH-
2-un junepunus- 1 -ummernn |- 1-(1H-nmmpazon-
11A-15 575 2,37 PF-CDO5
4-unmernn )- | H-6eH3nmunazon-6-kapOoHoBast
KHCJIOTA
2-[(4-{6-[(4-xn0p-2-PpTOpOEH3UIT)OKCH |TUPUIH-
2-un } unepunnH- 1 -wm)mernn|-1-
11A-16 563 3,029 | PF-ABI10
(umknoOyTunmernn)- 1 H-Oenznmunazon-6-
KapOOHOBasI KHCJIOTa
2-[(4-{6-[(4-xnmop-2-PTOpOeH3MIT)OKCH | TUPUTHH-
2-un jnunepunus- 1 -ummerwn|-1-[2-(1H-1,2,4-
11A-17 590 2926 | PF-ABO1
Tpuazon-1-un)tuin]- | H-6ensnmunazon-6-
KapOOHOBasI KHCIIOTa
2-[(4-{6-[(4-xmop-2-PTOpOEH3MIT)OKCH | TUPUAHH-
2-un jiunepuaus- 1 -um)merun|-1-(2-
11A-18 581 2,831 PF-ABI10

sTokcunponin)-1 H-6er3umunazon-6-

KapOOHOBast KHCIIOTa
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Bpewms
*M.m.,
yIepKu-
IIp. Ne Hassanue HallieH- **Meton
BaHUS
Hasl
(MuH)
2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUTHH-
2-un jnunepunus- 1 -ummerwn |- 1-{ [4-(2-
11A-19 634 2,368 | PF-CDOS
metokcryT )-4H-1,2,4-Tpra3on-3-un|MeTun § -
1H-6en3umMua3on-6-kapOoHOBast KUCJIOTA
2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUHH-
2-un jiunepunus- 1 -ummerwn |-1-[2-(2-okco-1,3-
11A-20 608 2,382 | PF-CDO5
okcazonuanH-3-wn)3tui |- 1 H-Oensumunazon-6-
KapOOHOBasI KHCIIOTa
2-[(4-{6-[(4-xmop-2-PTOpOeH3MIT)OKCH | TUPUAHH-
2-un jrunepunus- 1 -um)merwn |- 1-[(1-metun- 1H-
11A-21 589 3,002 | PF-ABO1
nupaszon-5S-mn)merni|- 1 H-Oenznmunazon-6-
KapOOHOBast KMCIIOTa
2-[(4-{6-[(4-xn0p-2-PpTOpOEH3UIT)OKCH |TUPUIH-
2-un }nunepuanH- 1 -um)mernn]-1-(2-merokcu-2-
11A-22 581 3,003 PF-AB10
metunponn)- | H-6ensumunazon-6-kapOooHoBast
KHCJIOTa
2-[(4-{6-[(4-xnmop-2-PTOpOeH3MIT)OKCH | TUPUTHH-
2-un jnunepunus- 1 -ummermn |-1-(1H-1,2,3-
11A-23 576 2,236 | PF-CDOS5
Tpuazon-4-uiametin)- 1 H-Oersummunazon-6-
KapOOHOBasI KHCIIOTa
2-[(4-{6-[(4-xmop-2-PTOpOEH3MIT)OKCH | TUPUAHH-
2-un jiunepunus- 1 -ummerwn |- 1-(1H-nimpazon-
11A-24 575 2,409 | PF-CDOS5

3-unmernn)- 1 H-6er3nmunaszon-6-kapOoHOBast

KHUCJIOTa
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Bpewms
*M.m.,
yaepKHU-
IIp. Ne Hassanue HallieH- **Meton
BaHUsA
Hasl
(MuH)
2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUTHH-
2-un jnunepunus- 1 -um)merwn |-1-(4H-1,2,4-
11A-25 576 2,302 | PF-CDOS5
Tpuazon-3-uimetin)- 1 H-Gersumunazon-6-
KapOOHOBasI KHCIIOTa
2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUHH-
2-un junepuaus- 1 -um)merun|-1-
11A-26 565 2,829 | PF-ABO1
(Terparunpodypan-3-mn)-1H-Oenznmunazon-6-
KapOOHOBasI KHCIIOTa
2-[(4-{6-[(4-xmop-2-PTOpOeH3MIT)OKCH | TUPUAHH-
2-un junepunaus- 1 -um)merun|-1-(2,2-
11A-27 573 2,773 PF-ABI10
mudroprponmn)- 1 H-6en3umugazon-6-
KapOOHOBast KMCIIOTa
2-[(4-{6-[(4-xn0p-2-PpTOpOEH3UIT)OKCH |TUPUIH-
2-un }nunepuanH- 1 -wm)mernn|-1-[2-(1H-
11A-28 589 2,862 | PF-ABOl
nupasod- 1-mn)atun |- 1H-0enzumunazon-6-
KapOOHOBasI KHCJIOTa
2-[(4-{6-[(4-xnmop-2-PTOpOeH3MIT)OKCH | TUPUTHH-
2-un jiunepunaus- 1 -um)mermn |-1-[ 2-(3-metun-
11A-29 605 3,069 | PF-ABO1
1,2,4-okcanuazon-5-wun)atun -1 H-6en3umunazos-
6-kapOOHOBAst KUCIIOTA
2-[(4-{6-[(4-xmop-2-PTOpOEH3MIT)OKCH | TUPUAHH-
2-un jniunepunus- 1 -ummerwn |-1-[2-(2-okco-1,3-
11A-30 622 2,779 | PF-ABI10

OKca3uHaH-3-mn)3Ti |- 1 H-6eH3umunazon-6-

KapOOHOBast KHCIIOTa
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IIp. Ne

HazBanue

*M.M.
HaleH-

Has

Bpewms
yIAEPKH-
BaHUs

(MuH)

**Meton

11A-31

2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUTHH-
2-un jnunepunus- 1 -um)merun |-1-[ 2-(3-meTun-
1H-nmpazon-1-mn)stun|-1H-0en3umunazon-6-

KapOOHOBasI KHCIIOTa

603

2,899

PF-ABI10

11A-32

2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUHH-
2-un junepunaus- 1 -um)merwn |-1-[ 2-(1-meTun-
1H-nmpazon-4-mn)stun|-1H-0enznmunazon-6-

KapOOHOBasI KHCIIOTa

603

3,001

PF-ABO1

11A-33

2-[(4-{6-[(4-xmop-2-PTOpOeH3MIT)OKCH | TUPUAHH-
2-un jrunepunus- 1 -um)merwn |- 1-[(1-metun- 1H-
1,2,4-tpuazon-S-un)merun |- 1 H-6en3umunasos-

6-kapOOHOBAast KUCIIOTA

590

2,986

PF-ABO1

11A-34

2-[(4-{6-[(4-xnop-2-pTOpOeH3MIT)OKCH | TUPUTHH-
2-un }nunepunus- 1 -wm)mernn]-1-{[(2R)-1-
METHIITUPPONUAUH-2-1 |MmeTw } -1 H-

OeH3UMI1a301-6-KapOOHOBAsT KHCIIOTA

592

2,397

PF-ABI10

11A-35

2-[(4-{6-[(4-xn0p-2-h TOPOEH3MIT )OKCH | TUPUTUH-
2-un jniunepunui- 1 -wn)merun]-1-[(5-merun-1,2-
okcazon-3-win)metun|- | H-Oensumuazon-6-

KapOOHOBasI KHCIIOTa

590

2,94

2

PF-ABO1

11A-36

2-[(4-{6-[(4-xmop-2-PTOpOEH3MIT)OKCH | TUPUAHH-
2-un jrunepunus- 1 -ummerwn |- 1-[(1-metun- 1H-
1,2,3-tpuazon-4-un)merun |- | H-6eH3umunazos-

6-kapOOHOBAsI KUCIIOTA

590

2,84

2

PF-ABO1
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Bpewms
*M.Mm.,
yIepKu-
IIp. Ne Hassanue HallieH- **Meton
BaHUS
Hasl
(MuH)
2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUTHH-
2-un jnunepunus- 1 -ummerwn |- 1-(1H-umunazon-
11A-37 575 2,354 | PF-CDOS5
S-unmernn)- | H-6en3nmunaszon-6-kapOboHoBas
KHCJIOTa
2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUHH-
2-un junepunaus- 1 -ummerwn|-1-(3-
11A-38 567 2,703 | PF-ABI10
metokcunponui)- 1 H-6en3nmunazon-6-
KapOOHOBasI KHCIIOTa
2-[(4-{6-[(4-xmop-2-PTOpOeH3MIT)OKCH | TUPUAHH-
2-un jriunepunus- 1 -um)merun|-1-[(1-atun-1H-
11A-39 603 2,455 | PF-CDOS5
umuaazon-2-mwi)merun|- | H-6ensumunason-6-
KapOOHOBast KMCIIOTa
2-[(4-{6-[(4-xn0p-2-PpTOpOEH3UIT)OKCH |TUPUIH-
2-un jniunepunaus- 1 -um)metun |-1-(terparuapo-
11A-40 593 2,907 | PF-ABI10
2H-nupan-3-unmern)- 1 H-OeHzumunazon-6-
KapOOHOBasI KHCJIOTa
2-[(4-{6-[(4-xnmop-2-PTOpOeH3MIT)OKCH | TUPUTHH-
2-un jniunepunus- 1 -ummerwn |-1-[2-(1H-
11A-41 589 2,695 | PF-ABO1
umMua3o-4-mwn)atui |- | H-6ensnmunason-6-
KapOOHOBasI KHCIIOTa
2-[(4-{6-[(4-xmop-2-PTOpOEH3MIT)OKCH | TUPUAHH-
2-un jrunepunus- 1 -um)merun |-1-[(1-meTni-5-
11A-42 606 2974 | PF-ABO1

OKCOMUPPOUAUH-3-mn)meTui|-1H-

OeH3MMn1a3011-6-KkapOOHOBAs KUCIIOTA
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IIp. Ne

HazBanue

*M.M.
HaleH-

Has

Bpewms
yIAEPKH-
BaHUs

(MuH)

**Meton

11A-43

2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUTHH-
2-un jniunepunus- 1 -um)merwn |- 1-[(1-metun- 1H-
nupasoi-4-win)metin|- | H-Oen3umunazon-6-

KapOOHOBasI KHCIIOTa

589

2,808

PF-ABO1

11A-44

2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUHH-
2-un junepunaus- 1 -um)merwn |-1-[ 2-(1-meTun-
1H-1,2,3-tpnazon-4-un)atuin]- 1 H-

OeH3MMu1a3011-6-KkapOOHOBAs KUCIIOTA

604

2,801

PF-ABO1

11A-45

2-[(4-{6-[(4-xmop-2-PTOpOeH3MIT)OKCH | TUPUAHH-
2-un jiunepunus- 1 -ummerwn]-1-[(25)-1-
Metokcurpormnan-2-ui|- 1 H-6en3umugazon-6-

KapOOHOBast KMCIIOTa

567

2,721

PF-ABI10

11A-46

2-[(4-{6-[(4-xnop-2-pTOpOeH3MIT)OKCH | TUPUTHH-
2-un jnunepunus- 1 -um)merwn |-1-[(2R)-1-
MeTokcurnponan-2-ui|- 1 H-6eH3umuna3on-6-

KapOOHOBasI KHCJIOTa

567

2,723

PF-ABI10

11A-47

2-[(4-{6-[(4-xn0p-2-h TOPOEH3MIT )OKCH | TUPUTUH-
2-un jniunepunui- 1 -wn)merun]-1-[(3-merun-1,2-
okcazon-5-win)metun|- | H-6ensumuazon-6-

KapOOHOBasI KHCIIOTa

590

2,481

PF-CDO5

11A-48

2-[(4-{6-[(4-xmop-2-PTOpOEH3MIT)OKCH | TUPUAHH-
2-un jiunepunuH- 1 -wn)merun|-1-(rerparuapo-
2H-nupan-2-unmernn)- | H-6en3nmunaszon-6-

KapOOHOBast KHCIIOTa

590

2,481

PF-CDO5
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Bpewms
*M.m.,
yIepKu-
IIp. Ne Hassanue HallieH- **Meton
BaHUsA
Hasl
(MuH)
2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUTHH-
2-un ynunepuaut- 1 -wn)merun]-1-(rerparuapo-
11A-49 } P ) F-(rerp P 593 2,87 PF-AB10
2H-nupan-4-unmernn)- | H-6en3nmunas3on-6-
KapOOHOBasI KHCIIOTa
2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUHH-
2-un }munepuaul- 1 -min)metu|-1-[ 2-(Mmopd onun-
11A-50 : P ) F1-{2-(aopd 608 2,775 | PF-ABO1
4-un)stun|-1H-6en3umunazon-6-kapboHoBast
KHCJIOTa
2-[(4-{6-[(4-xmop-2-PTOpOeH3MIT)OKCH | TUPUAHH-
2-un junepunaus- 1 -ummermn|-1-[(3,3-
11A-51 599 2,853 PF-ABI10
mudroprukiaodyrun)mernn|- 1 H-0ensnmunazon-
6-kapOOHOBAast KUCIIOTA
2-[(4-{6-[(4-xn0p-2-PpTOpOEH3UIT)OKCH |TUPUIH-
2-un jnunepunus- 1 -un)metun |- 1-[ 1-(4-metun-
11A-52 604 2,964 | PF-ABOl
4H-1,2,4-tpuazon-3-un)atun]-1H-
OeH3UMI1a301-6-KapOOHOBAsT KHCIIOTA
2-[(4-{6-[(4-xnmop-2-PTOpOeH3MIT)OKCH | TUPUTHH-
2-un jiunepunaus- 1 -um)merwn |- 1-[ 2-(4-metun-
11A-53 604 2,762 | PF-ABO1
4H-1,2,4-tpuazon-3-un)ati]- 1 H-
OeH3MMHU1a3011-6-KapOOHOBAs KUCIIOTA
2-[(4-{6-[(4-xmop-2-PTOpOEH3MIT)OKCH | TUPUAHH-
2-un jriunepunus- 1 -um)mern|-1-{[(2R)-1-
11A-54 606 2,599 | PF-ABI10

STUIMUPPOTHIUH-2 -1 |MeTw § - 1 H-

OeH3MMn1a3011-6-KkapOOHOBAs KUCIIOTA
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Bpewms
*M.Mm.,
yIepKu-
IIp. Ne Hassanue HallieH- **Meton
BaHUsA
Hasl
(MuH)
2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUTHH-
2-un jniunepunut- 1 -wn)merun|-1-[(2,5-aumernn-
11A-55 604 2,492 | PF-CDOS5
1,3-okcazon-4-wn)merun |- | H-6eH3umunazon-6-
KapOOHOBasI KHCIIOTa
2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUHH-
2-un jnunepunus- 1 -ummerwn|-1-[2-(4-
11A-56 636 2,742 | PF-ABO1
MeTOKCUnunepuans-1-mi)run]-1H-
OeH3MMu1a3011-6-KkapOOHOBAs KUCIIOTA
2-[(4-{6-[(4-xmop-2-PTOpOeH3MIT)OKCH | TUPUAHH-
2-un jriunepunus- 1 -um)merun|-1-[2-(3,5-
11A-57 617 2934 | PF-ABI10
mumeti- 1 H-impazon-1-um)stun]-1H-
OeH3UMu1a3011-6-kapOOHOBask KUCIIOTA
2-[(4-{6-[(4-xn0p-2-PpTOpOEH3UIT)OKCH |TUPUIH-
2-un }nunepunus- 1 -wn)mernn|-1-[ (3-merun-1H-
11A-58 589 2,428 | PF-CDOS5
nupasoi-S-win)metn|- | H-0eH3umunazon-6-
KapOOHOBasI KHCJIOTa
2-[(4-{6-[(4-xnmop-2-PTOpOeH3MIT)OKCH | TUPUTHH-
2-un jnunepunus- 1 -ummerwn |- 1-[ (3-metmn- 1 H-
11A-59 590 2,347 | PF-CDOS5
1,2,4-tpuazon-5-un)merun |- 1 H-6eH3umunazos-
6-kapOOHOBAst KUCIIOTA
2-[(4-{6-[(4-xmop-2-PTOpOEH3MIT)OKCH | TUPUAHH-
2-un jrunepunus- 1 -um)merun |-1-[ 1-(2-metun-
11A-60 604 2,471 PF-CDO5

2H-1,2,3-tpuazon-4-un)atui]- 1 H-

OeH3MMn1a3011-6-KkapOOHOBAs KUCIIOTA
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IIp. Ne

HazBanue

*M.M.
HaleH-

Has

Bpewms
yIAEPKH-
BaHUs

(MuH)

**Meton

11A-61

2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUTHH-
2-un jnunepunus- 1 -um)merwn |- 1-[(6-
METUITHPHAUH-3 -1 )MeTu |- | H-Oen3umunazon-

6-kapOOHOBAast KUCIIOTA

600

2,583

PF-ABI10

11A-62

2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUHH-
2-un jnunepunus- 1 -ummerwn |-1-{[3-
(meroxkcumerwn )- 1 H-nupasomn-5-wn|metwn }-1H-

OeH3MMu1a3011-6-KkapOOHOBAs KUCIIOTA

619

2,413

PF-CDO5

11A-63

2-[(4-{6-[(4-x0p-2-hTOPOEH3 I )OKCH | TUPHUIUH-
2-un junepunaus- 1 -um)merun |- 1-[ (4-
metriMopdonua-2-un)merun |- 1H-

OeH3UMu1a3011-6-kapOOHOBask KUCIIOTA

608

2,745

PF-ABO1

11A-64

2-[(4-{6-[(4-xn0p-2-PpTOpOEH3UIT)OKCH |TUPUIH-
2-un }munepunnH- 1 -wm)mernn|-1-[(5-
ukonponui- 1H-1,2 4-rpuazon-3-un)merun]-

1H-6eH3umMuna3on-6-kapOoOHOBast KUCIOTA

616

2,401

PF-CDO5

11A-65

2-[(4-{6-[(4-xnmop-2-PTOpOeH3MIT)OKCH | TUPUTHH-
2-un jnunepunus- 1 -un)merwn|-1-[2-
(Terparunpo-2H-nupan-4-un)stuil-1H-

OeH3MMHU1a3011-6-KapOOHOBAs KUCIIOTA

607

2,912

PF-ABI10

11A-66

2-[(4-{6-[(4-xmop-2-PTOpOEH3MIT)OKCH | TUPUAHH-
2-un jiunepunus- 1 -um)merun |- 1-[ 2-(3-meTun-
1H-1,2,4-tpnazon-S-un)atuin]- 1 H-

OeH3MMn1a3011-6-KkapOOHOBAs KUCIIOTA

604

2,305

PF-CDO5
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Bpewms
*M.m.,
yaepKHU-
IIp. Ne Hassanue HallieH- **Meton
BaHUS
Hasl
(MuH)
2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUTHH-
2-un jnunepunus- 1 -um)merun |- 1-[ 1-(5-metun-
11A-67 604 2,379 | PF-CDOS5
1H-1,2,4-tpuazon-3-un)atmi]- 1 H-
OeH3MMU1a3011-6-KapOOHOBAs KUCIIOTA
2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUHH-
2-un junepunus- 1 -um)mern|-1-[(2R)-
11A-68 579 2,924 | PF-ABI10
teTparuapodypan-2-unmern|-1H-
OeH3MMu1a3011-6-KkapOOHOBAs KUCIIOTA
2-[(4-{6-[(4-xmop-2-PTOpOeH3MIT)OKCH | TUPUAHH-
2-un jrunepunus- 1 -ummermin]-1-(1,2-okcazon-3-
11A-69 576 2,465 | PF-CDOS
wimernn)- 1 H-6en3nmunas3on-6-kapooHosas
KHCJIOTA
2-[(4-{6-[(4-xn0p-2-PpTOpOEH3UIT)OKCH |TUPUIH-
2-un }nunepunus- 1 -wn)mernn]-1-[(1-merun-1H-
11A-70 589 2,378 | PF-CDOS5
uMuaa30J-5-un)metun|- | H-6ensumunazon-6-
KapOOHOBasI KHCJIOTa
2-[(4-{6-[(4-xnmop-2-PTOpOeH3MIT)OKCH | TUPUTHH-
2-un jnunepunus- 1 -um)merwn |- 1-[ (4-metmn-4H-
11A-71 590 2,73 PF-ABO1
1,2,4-tpuazon-3-un)merun |- | H-6eH3umunazos-
6-kapOOHOBAst KUCIIOTA
2-[(4-{6-[(4-xmop-2-PTOpOEH3MIT)OKCH | TUPUAHH-
2-un jrunepunus- 1 -ummerwn |- 1-[(1-metun- 1H-
11A-72 590 2,381 PF-CDO5

1,2,3-tpuazon-5-un)merwn |- 1 H-6eH3umunazos-

6-kapOOHOBAsI KUCIIOTA
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Bpewms
*M.m.,
IEePKHU-
IIp. Ne Hazsanue HaWlgeH- AP **Meron
BaHUS
Hast
(MuH)

2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUTHH-
2-un jnunepunus- 1 -ummermn]-1-(3,3,3-

11A-73 591 2,811 PF-AB10
tpudropnponmn)- 1 H-6er3nmunazon-6-

KapOOHOBasI KHCIIOTa

2-[(4-{6-[(4-xnop-2-PTOpOeH3MIT)OKCH | TUPUHH-
2-un jnunepunus- 1 -ummerwn |-1-{[1-

11A-74 607 2,757 | PF-ABI10
(MeToxcuMeTHI )IUKIO0Y THIT [ MeTH § - | H-

OeH3MMu1a3011-6-KkapOOHOBAs KUCIIOTA

*M.Mm., HatinenHas:: MC(OPU+): xak (M+H)

**KXB/, meron ounctku PF-ABO1: TlogsuxHas dasa A: 0,0375% TFA B H,O. IToxsmxkHas
¢aza B: 0,01875% TFA B MeCN. Hauansnslie ycnosust: B: 1%, A: 99%. I'paguent: ot B: 1%,
A: 99% no B: 5%, A: 95% ot t = 0,00 mun no 0,60 mus, 3atem no B: 100% ot t = 0,60 mun
1o 4,00 mus, 3atem 10 B: 1%, A: 99% ot t = 4,00 mun g0 4,30 muH, BbInepxkka 10 t = 4,70
muH. Cxopoctb notoka = 0,8 MJI/MUH, BIIPICKMBAEMBbI 00bEM 2 MKJI.

**¥KXB/, meton ounictku PF-AB10: ITonemwkHas daza A: 0,0375% TFA B H,O. IloasrkHast
¢aza B: 0,01875% TFA B MeCN. Hauanbubie ycnosust: B: 10%, A: 90%. I'paguent: B: 10%,
A:90% ot t = 0,00 mun o 0,50 muH, 3aTem 10 B: 100% ot t = 0,60 muH g0 4,00 MuH, 3aTeM
1o B: 10%, A: 90% ot t = 4,00 musa no 4,30 muH, Beigepkka 10 t = 4,70 mun. CkopocCTh
notoka = 0,8 MJI/MHH, BIPBICKIBAEMbIH 00BEM 2 MKJI.

**KXB/, meton ounctku PF-CDOS: IMopewxkuas daza A: 0,05%NH,OH B H,O. IToneukHas
¢aza B: 100% MeCN. HauanpHbie ycnosusi: B: 5%, A: 95%. I'paguent: ot B: 5%, A: 95% no
B: 100% ot t = 0,50 mun no 3,40 muH, Bbiaepxkka 10 t = 4,20 muH, 3atem 10 B: 5%, A: 95%
ort =4,21 mun 5o 4,70 muH, BbIepkka 10 t = 4,70 mua. CrkopocTh otoka = 0,8 My/MuH,

BIIPBICKIBAEMBbII 00BEM 2 MKIL
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o

ITpumep 12A-01
2-((4-(6-((4-Xnop-2-hTopOeH3 I )OKCH )TUPU U H-2-11)-2~(TpU TOpMETHIT ) TUTIepa3uH- 1 -
wi)metun)-1-(2-metokcustun)- 1 H-6en3o[ d Jumunaszon-6-kapOoHOBast KHCIIOTA, SHAHTHOMED |
ITpumep 12A-02
2-((4-(6-((4-Xnop-2-¢pTopOEeH3 I )OKCH )TUPUIUH-2 -1 )-2~(TpUTOpMETHIT ) TUTIepa3uH- | -
wi)metun)-1-(2-metokcusTin)- 1 H-6en30[ d Jumunazon-6-kapOOHOBast KHCIIOTA, SHAHTHOMED 2
Cragus 1

K pacrBopy 4-xnop-2-¢propbdensunooro coupra (15,0 r, 93,4 mmons) B DMF (250
i) pobasmsymm NaH (4,48 1, 112 wmmonb, 60%-nast cycnensus) mpu 0°C. Tlocne
nepememuBanus rpu 15°C B teuenne 40 muH noGasnsn 2,6-nuxnopnupunud (16,6 r, 112
mmoib). [lonydennyro cmech nepememuBanu npu 15°C B teuenue 3 4. CMmech BIUBAIH B
Boay (1 m) u skcrparuposanu EtOAc (2 x 200 mu). OObenuHeHHblE OpraHUYECKHe CJIOU
npombiBasn HachimeHHbIM pacTBopoM NH4Cl (500 mu), paccosom (500 mu), cymmnu Han
Na,S0,, ¢unpTpoBaNy M KOHLEHTPUPOBAIHM NPH NOHIKEHHOM JaBjieHHH. HeounineHHbIH
nponykt ouumanu ¢Qmum-xpomarorpadpueri (PE) ¢ mnonydenuem 2-xiop-6-((4-xmop-2-
dropGensun)okcu)mpumuna (19,2 T, 75%) B Buge TBepnoro semecrsa. 'H SIMP (CDCls) &
7.55 (t, 1H), 7.47 (t, 1H), 7.15 (1, 2H), 6.94 (d, 1H), 6.71 (d, 1H), 5.40 (s, 2H).

Cragus 2

K pacrBopy mpem-0yTun-3-(Tpudropmerin)nunepasun- 1-kapookcunara (100 wmr,
0,393 mmonp) B MeCN (2 mi) noGasnsimn [Ipomesxyrounoe coenmnenue 19 (111 mr, 0,393
MMOJIb), Honua Terpadytuinammonust (145 mr, 0,39 mmonb) u N, N-AuH30npONHI3TUIAMUAH
(152 wr, 1,18 mmonb). Peakunonnyto cMmech nepememuBanu npu 150°C B Teuenune 1 4 moxn
BO3/IEHCTBHEM MHKPOBOJHOBOTO H3Jy4eHHUS. PEeakLMOHHYI0 CMeCh KOHIEHTPHPOBAIH IPHU
MOHKEeHHOM JaByieHnu U ounmanu npenaparuBHoii TLC (33% EtOAc/PE) ¢ nonyuenuem
meTui-2-((4-(mpem-6yrokcukapOorun)-2-(tpudropmerun )nunepasus- 1 -mn)mernn)-1-(2-
metokcry T )- 1 H-6en3o[ d Jumunazon-6-kapookcmnara (100 mr, 51%) B BHIe KenTOr0O Maca.

MC(3PU+): 501,1 (M+H).
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Cragus 3
K pacrBopy merun-2-((4-(mpem-0yrokcuxkapOonun)-2-(TpudropMeTHiT)munepasus-1-
wn)Metun)- 1-(2-merokcustuin)- 1 H-6enso[ d Jumunazon-6-kapookcunara (100 mr, 0,2 MMoIb)
B EtOAc (5 min) noGasnsinn HCI-EtOAc (5 min). Peakunonnyro cmech nepemermusainu mpu KT
B TeueHHe 2 4. PeakUMOHHYI0 CMeCh KOHLEHTPUPOBAJIHM IPH IOHM)KEHHOM [aBIICHHU.
Heounmennsiii mpoaykt pactopsuii B DCM (10 mJ1), mpOMbIBajd HACHIIIEHHBIM BOIHBIM
pactBopom K,COs3, cymmmm Hang NapSOs, QuubTpoBasM W KOHIEHTPHPOBAIH IPH
MOHU>KEHHOM NaBJIEHUU c MOJTy4YeHHEM meTHI- 1 -(2-MeTokcnay TI )-2-((2-
(Tpudropmermn)nunepasus-1-mwn)mernn)- | H-6en3o[ djumunazon-6-kapbokcunara (42 wr,
53%) B Bune xentoro macia. MC(OPU+): 401,0 (M+H).
Cranus 4
K pacTBopy MeTHII- 1 -(2-mMeTokenay T )-2-((2-(Tpudropmerwn )nunepasuH- 1 -
wi)metmn)- 1 H-6er3o[dJumunazon-6-kapookcunara (90 mr, 0,22 mmons) B PhCH; (2 ™)
nobasnsmm  2-x50p-6-((4-xnmop-2-propbdersmn)okcn)mupunus (61,2 wmr, 0,225 mmodb),
Pd,(dba); (20,6 mr, 0,1 mmons), BINAP (28 wmr, 0,045 mmonb) u Cs,COs (220 wmr, 0,674
MMOJb). PeaknmnonHyro cmech nepememmBanu npu 100°C B tedenne 16 4. PeaknmoHHYO
CMeCh KOHLIEHTPUPOBAJIH NPH MOHMKEHHOM JABJIEHUH, U HEOUUIIEHHBIH MPOAYKT OYHIIAIN
npenapatuBHoii TLC (33% EtOACc/PE) ¢ monydeHueMm paneMuuecKoro HmpoayKTa B BHIE
JKEJITOrO Maciia. ParieMu4eckyro cMech OTAeNsUN rpenapaTuBHOi xupanbHoit SFC (kosoHKa:
Whelk-01 250 x 30 mm x 10 mxwm; noasrkHas ¢asza: 45% uzonponanona (1% NH4OH)/COy;
CKOPOCTh MOTOKA: 50 MJI/MHUH) C MOJNyYEeHHEM pa3fesIeHHbIX YHAHTUOMEPOB MeTHII-2-((4-(6-
((4-xyop-2-pTopOeH3 M )OKCH ) TUPUAUH-2-11)-2-(TpudTOpMETHI )TUTIepa3uH- 1 -1n)metnn)- 1 -
(2-metokcmyTiin)- 1 H-6en3o[ dJumunazon-6-kapOokcunara:
Ouantuomep 1: (28 mr, 20%); Bpemst ynepkuBanust (15,98 Mun);
Ouantuomep 2: (33 mr, 23%); Bpemst ynepskuBanus (20,92 Mun).
Cragus 5
K pactBopy Dnantnomepa 1 co Cragum 4 (28 wmr, 0,044 mmons) B MeOH (5 mn)
nobasysuiu 2 M NaOH (1 mi). Peakionnyro cmech nepemernusany npu S0°C B TeyerHue 2 4.
Peaknuonnyro cmech oxiaxkgamu 0°C u momkuciasuiu 1 M HCl mo pH mpumepno 4.
Peakunonnyro cmech skctparmposamn EtOAc (3 x 10 wmu), cymwmmm Hax NaSOy u
KOHLIGHTPUPOBAIM TPH TOHWKEHHOM JaBieHUH. HeouuineHHbII NPOAYKT OYMIIAIN

npenapatusHoi JKXBJI (konmonka: Waters Xbridge Prep OBD C18 150 x 30 MM X 5 MKM;



164

nonBmkHas ¢asa: ot 55% MeOH B Bozge [0,1% TFA] no 75% MeOH B Boxe [0,1% TFA];
rpanueHT 3a 10 MuUHyT, AsinHa BOJHBL: 220 HM; CKOPOCTb MOTOKA: 25 MJI/MUH) C MOJy4YEHUEM
coenuHenus: Ilpumepa 12A-01 (12,2 wmr, 37%) B Buzme TBepmoro BemecTsa. M3-3a
pPacTBOpUTENS, HMCHOJB30BAHHOTO JUI OYHCTKH, COEAMHEHHE ObUIO BBIAEIEHO IO BCEH
BEPOSITHOCTU B BUAe TpUPTOpaneraTHol coib. AHanutudeckue naHHbie JKX-MC: Xtimate
C18 5 x 30 mm, 3 mxMm; moasuxkHast dasa: ot 1% MeCN B Bozxe (0,1% TFA) no 5% MeCN B
Bone (0,1% TFA) 3a 1 muH, 3arem ot 5% MeCN B Bozge (0,1% TFA) no 100% MeCN (0,1%
TFA) 3a 5 mun; Bbinepkka npu 100% MeCN (0,1% TFA) B Teuenue 2 muH, Hazax o 1,0%
MeCN B Boze (0,1% TFA) 3a 8,01 muH u Boiaepkka 2 muH. CKOpocTh moToKa: 1,2 Mil/MUH.
Bpewmst ynepxusanus 4,465 mur, MC(OPH+): 6222 (M+H).

Coenunenue Ilpumepa 12A-02 nonydanan aHAJIOTUYHBIM CIIOCOOOM M3 DHAHTHOMEpPA
2 co Cramuu 4 (33 mr, 0.052 MMOJb) U OYHINAJN ¢ MCTIOJB30BAHUEM TAaKHM K€ METOIOM
npenapatusHoi JKXB/I ¢ monyuenuem coenunaenus [lpumepa 12A-02 (9,8 mr, 28%) B Bune
TBEpAOro BemecTBa. M3-3a pacTBOpUTEINS, HCTIOIB30BAHHOTO JJIST OYMCTKH, COSAMHEHNE ObLIO
BBIJICJIEHO IO BCEH BEPOSITHOCTH B BHIE TPU(PTOpALETATHON COJH. AHAJIUTHUYECKUE TaHHbBIE
KX-MC: Bpewmst ynepskuBanust 4,469 mun, MC(OPH+): 6222 (M+H).

Coenunenusi, nepeuynciaeHHble B TaOnuue 7 Huxke, ObUIM TMOJTYyYEHbI IO METOIUKAM,
aHAJIOTUYHBIM METOJIMKAM, ONIMCAHHBIM BbILIE JJIs1 CUHTe3a coeauHeHui [Ipumepos 12A-01 u
12A-02, ¢ UCroNb30BaHUEM COOTBETCTBYIOLINX HCXOAHBIX BELIECTB, KOTOPbIE KOMMEPUYECKU
JOCTYIIHBI, MOJy4€HBbI C UCIIOIB30BAHIEM CIIOCOOOB MOJYUEHHsI, U3BECTHBIX CIIELHATINCTaM B
JaHHOW 00JIaCTH, WM TIOJIyYEHbI COCOOaMH, aHAJIOTMYHBIMHU CIIOCOOaM, OMMCAHHBIM BBILIE
Ul APYTHX TMPOMEKYTOUYHBIX coenuHeHHH. COenqUHEeHHs OYMINAIH, HCIOJIb3Ys CIOCOOBI,
KOTOpble M3BECTHBI CIELHMAINCTAM B JaHHOH O0OJacTH M KOTOpPbIE MOTYT BKJIFOYATh
xpomarorpaduro Ha cmnukarene, KXBJI, win KpuCTAIM3aLMI0 W3 PEAKIIHOHHOW CMECH.
KoneuHble COe€NUHEHHUs BBIAEISUIM B BHJE HEHUTPANbHBIX COCOUHEHUN WIM B BHUAE COJEH

MPUCOCIUHEHUA KUCJIOThI UJIK OCHOBAHMU.
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Tabmuua 7

IIp. Ne

Hazsanue

Hannasie AMP/nanubie XXX-MC

12A-03

2-[(7-{6-[(4-xm0p-2-
(bTOpOEH3MIT)OKCH |TUPUANH-2-
wn}-4,7-nuazactupo[ 2.5 |okr-4-
wi)Metnn|-1-(2-MeTOKCHITHIT)-
1H-6en3umMunazon-6-

KapOOHOBasI KHCIIOTa

'H SIMP (400 MI'u, CD3CN) & 8.48 (s, 1H), 8.20
(dd, 1H), 7.89 (d, 1H), 7.49 (m, 2H), 7.24 (m, 2H),
6.29 (d, 1H), 6.15 (d, 1H), 5.37 (s, 2H), 4.60 (m,
4H), 3.77 (m, 2H), 3.71-3.42 (m, 4H), 3.28 (s,
3H), 3.12 (t, 2H), 0.87 (d, 2H), 0.67 (t, 2H).
MC(DPH+): 580,0 (M+H).

12A-04

2-{[(28)-4-{6-[(4-xm10p-2-
¢dTopOeH3MIT)OKCH |TUPUANH-2-
W1} -2-LIUKJIONPOITUIITHITEPA3HH-
l-mn|merwn }-1-(2-
meTokcusTH)-1H-
OeH3uMua301-6-kapOOHOBas

KHUCJIOTa

'H SIMP (400 MI'u, CD;0D) & 8.43 (d, 1H), 8.13
(dd, 1H), 7.82 (d, 1H), 7.53 (t, 1H), 7.45 (t, 1H),
7.15-7.25 (m, 2H), 6.41 (d, 1H), 6.23 (d, 1H), 5.38
(d, 2H), 5.29 (d, 1H), 4.64-4.80 (m, 2H), 4.53 (d,
1H), 4.32 (d, 1H), 4.11 (d, 1H), 3.79 (t, 2H), 3.54
(d, 1H), 3.36-3.49 (m, 2H), 3.08 (t, 1H), 2.61 (br s,
1H), 0.98-1.10 (m, 1H), 0.73-0.89 (m, 2H), 0.57-
0.72 (m, 1H), 0.37-0.50 (m, 1H). MC(DPU+):
594,0 (M+H).

12A-05

2-{[(2S)-4-{6-[(4-xn0p-2-
(bTOpOEH3MIT)OKCH |TUPUANH-2-
wi }-2-(nponaH-2-
wi)nunepasus- 1 -mi|mernn }-1-
(2-meTokcmyTiin)-1H-
OeH3nMu1a301-6-kapOOHOBAas

KuUcCJjoTa

'H SIMP (400 MI'u, CD;0D) & 8.44 (d, 1H), 8.15
(dd, 1H), 7.84 (d, 1H), 7.55 (m, 1H), 7.45 (m, 1H),
7.27-7.15 (m, 2H), 6.40 (d, 1H), 6.24 (d, 1H),
5.46-5.35 (m, 2H), 4.99 (m, 1H), 4.71 (m, 2H),
4.51 (m, 1H), 4.32 (m, 1H), 4.06 (m, 1H), 3.80 (m,
2H), 3.48-3.37 (m, 3H), 3.31 (s, 3H), 3.17 (d, 2H),
2.41-2.28 (m, 1H), 1.16 (d, 3H), 1.09 (d, 3H).
MC(IPU+): 596,3 (M+H).
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IIp. Ne

Hazsanue

Hannasie AMP/nanubie XXX-MC

12A-06

2-[(4-{6-[(4-xm0p-2-
¢dropbensnn)okcu JnupuauH-2-
Wi }-2,2-AuMeTHInunepasuH- 1 -
wi)Metun|-1-(2-MeTOKCHITHI)-
1H-6en3umunazon-6-

KapOOHOBasI KHCIIOTa

'H SAMP (400 MI';, CD;0D) § 8.46 (d, 1H), 8.17

(dd, 1H), 7.86 (d, 1H), 7.49 (m, 2H), 7.28-7.18 (m,
2H), 6.40 (d, 1H), 6.20 (d, 1H), 5.38 (s, 2H), 4.72

(m, 2H), 4.62 (m, 2H), 3.87-3.62 (m, 6H), 1.41 (s,

6H). MC(DPHU+): 582,3 (M+H).

12A-07

2-{[(25)-4-{6-[(4-xm0p-2-
¢dTopOeH3MIT)OKCH |TUPUANH-2-
W} -2-3TUJIIHATIEPA3HH- | -
wi|metn }-1-(2-MeTOKCHAITHI )-
1H-6ensumunazon-6-

KapOOHOBasI KHCIIOTa

'H SIMP (400 MI'u, CD;0D) & 8.40 (s, 1H), 8.11
(dd, 1H), 7.81 (d, 1H), 7.53 (t, 1H), 7.44 (t, 1H),
7.14-7.25 (m, 2H), 6.41 (d, 1H), 6.23 (d, 1H), 5.38
(s, 2H), 4.56-4.74 (m, 3H), 4.07 (d, 1H), 3.91 (d,
1H), 3.78 (t, 2H), 3.49-3.73 (m, 3H), 3.37 (brs,
1H), 1.93 (brs, 1H), 1.71-1.84 (m, 1H), 1.08 (t,
3H). MC(OPH+): 582,1 (M+H).

12A-08

2-{[(28)-4-{6-[(4-
IUaHOOEH3WIT )OKCH |TUPUAH-2-
W1} -2-MeTHIIIHIepa3uH-1 -
wi|metu }-1-(2-MeTOKCHUA T )-
1H-6en3umMunason-6-

KapOOHOBasI KHCJIOTa

'H SIMP (400 MI'u, CD;0D) & 8.42 (d, 1H), 8.12
(dd, 1H), 7.82 (d, 1H), 7.71 (d, 2H), 7.62-7.51 (m,
3H), 6.42 (d, 1H), 6.29 (d, 1H), 5.44 (s, 2H), 4.68
(q, 2H), 4.53 (m, 1H), 4.07 (m, 2H), 3.79 (m, 2H),
3.30 (s, 3H), 3.18 (m, 1H), 1.40 (d, 3H).
MC(DPU+): 541,0 (M+H).

12A-09

2-{[(2R)-4-{6-[(4-xn0p-2-
¢dTopOeH3MIT)OKCH |TUPUANH-2-
Wi }-2-
(TUAPOKCUMETHIT)TUTIEPa3HH- | -
wi|metn }-1-(2-MeTOKCHATHI )-
1H-6ensumunazon-6-

KapOOHOBasI KHCIIOTa

'H SIMP (CD;0D) § 8.41 (s, 1H), 8.10 (d, 1H),
7.80 (d, 1H), 7.51 (t, 1H), 7.45 (t, 1H), 7.13-7.25
(m, 2H), 6.39 (d, 1H), 6.20 (d, 1H), 5.36 (s, 2H),
5.02 (d, 2H), 4.66-4.81 (m, 2H), 4.49 (d, 1H), 4.20
(d, 1H), 4.10 (d, 1H), 4.00 (d, 1H), 3.69-3.92 (m,
4H), 3.38 (br s, 2H), 3.09-3.26 (m, 2H), 1.32 (1,
2H). MC(QPU+): 584,2 (M+H).
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IIp. Ne Hasanue Hannasie AMP/nanubie XXX-MC
2-{[(2S)-4-{6-[(4-xm0p-2- Kononka: AD-H 4,6 x 100 MM, 5 MKM, OABUKHAS
¢dropbensun)okcu Jmupunaun-2- | paza A: CO,; nonsuxkHas ¢asa B: meranon ¢
W }-2-MeTHJIIHIIepa3HH- 1 - 0,2% NH,OH; ipu 60:40 A/B Bbiiep:kKa B

12A-10 | wn]mermn}-1-(2-merokcuaTun)- | Tedenne S muH. Temnepatypa kononku: 40°C.
1H-6eH3umMuaa3on-6- OobpatHoe nasienue: 120 6ap. CkOpoCTh MOTOKA:
KapOOHOBasI KHCIIOTa 1,5 ma/mus. Bpems ynepsxusanwust: 3,035.

MC(IPU+): 568,3 (M+H).

2-{[(2R)-4-{6-[(4-xm0p-2- Kononka: AD-H 4,6 x 100 MM, 5 MKM; HOABUXKHAsI

¢dTopOeH3MIT)OKCH |TUPUANH-2- daza A: CO,; nogsuxkHas dasza B: meranon ¢

W1 }-2-MEeTHJIIHIIEPa3HH- 1 - 0,2% NH,OH; mipu 60:40 A/B BbIiep:kKa B
12A-11 | wn|mermn}-1-(2-merokcusTin)- | Tedenne S muH. Temnepatypa kononku: 40°C.

1H-6en3umuaa3on-6- ObpatHoe nasienne: 120 6ap. CkopocTh MOTOKA:

KapOOHOBasI KHCIIOTa 1,5 ma/mus. Bpems ynepxusanust: 3,035.

MC(3PU+): 568,3 (M+H).

@g %

ITpumepsr 13A-01 u 13A-02
mpanc-2-{[4-{6-[(4-Xnop-2-PTopOeH3nIT)OKCH | TUPUAUH-2 -1 § -2-MEeTHIIHITePUIUH- | -
wi|merun }-1-(2-merokcny T )- 1 H-GeH3nmuaa3on-6-kapOboHOBasi KUCJIOTa, SHAHTHOMEPHI | u
2
IIpumepsr 13A-03 u 13A-04
yuc-2-{[4-{6-[(4-Xnop-2-¢propOeH3 i )oKCH |TupuaNH-2-1J § -2-MeTHIITUIepUANH- | -1 |-
meT } - 1-(2-meTokcua T )- | H-6eH3umunnaszon-6-kapOoHOBast KHCIIOTA, SHAHTHOMEPHI 1 1 2
Cragus 1

Cwmech 2-[(4-xm0p-2-pTopOen3nn)okcu]-6-(2-meTunnunepuans-4-wi)nupuausa (350

mr, 0,86 MMoOIb) [MONY4EHHOTO B BHIE CMECH CTEPEOHU30MEPOB CIIOCOOOM, aHAJIOTHYHBIM
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cnioco0y, wucronb3oBaHHOMY it IIpomeskytouHoro coeamnenust 3], IIpomexyTodHOro
coequHenust 19 (220 wmr, 0,78 mmonb) u KyCOs; (540 wr, 3,9 mmonb) B MeCN (6 mn)
nepememnBany npu 60°C B Teuenne 16 u. Cwmech ¢uabTpoBanu, u QuiabTpar
KOHLIGHTPUPOBAIM TMpPH TOHWXXEHHOM JaBieHuu. OCTaToKk OuHINAIM  KOJOHOYHOM
xpomatorpadueii, smoupysi EtOAC/PE (1:1), ¢ nonydennem wmetun-2-((4-(6-((4-xmnop-2-
(bTOpOEH3MIT)OKCH ) TUPUAMH-2-1JT)-2-MEeTHIINUNIEPUANH- | -um)MeTnn)- 1 -(2-merokcustmn)- 1 H-
Oenso[dJumunazon-6-kapbokcunara (250 mr, 55%, skenaroe Maciio) B BHUAE CMECU 4YeThIpex
CTEPEON30MEpPOB. DTy CMECh CTepeon3oMepoB pasnesstin MerogoM SFC Ha XxupanbHOH
KOJIOHKE C MCIIOJIb30BAHUEM YCIIOBHS |, IPUBEAECHHOTO HIKE, C TOJIYYEHHUEM YHCTBHIX MMUKOB
1, 3 1 4 HapsQy ¢ MUKOM 2, KOTOPBIA He ObLT YUCTHIM. [IMK 2 MOBTOPHO OYMINAIN METOIOM
SFC ¢ ucnonp3oBaHueM ycioBus 2. BpemeHa yaep:kuBaHUsl YKa3aHbl CO CChUIKOI Ha yCJIOBUE
1 SFC. OtHOCcHTeNBbHAS CTEPEOXUMHUSI MPUCBOEHA MO pe3ynabrataM 2D SAMP. AGcomoTHas
KOH(pHUTrypauus KaXaIoro n3omMepa He MPUCBAauBAIACh.

IMuk 1 (Bpems ynepxkuBanusa 5,6 wuH). mpanc-merun-2-((4-(6-((4-xmop-2-
¢bTOpOEH3MIT)OKCH ) TUPUANH-2-1IT)-2-METHIINUNIEpUANH- | -ur)MeTnn)- 1 -(2-merokcustin)- 1 H-
6en3o[dJumunazon-6-kapObokcunar, SHaHTHOMEp 1.

IIuk 2 (Bpemsa ynepxuBanusa 5,8 wuH). mpanc-merun-2-((4-(6-((4-xmop-2-
(bTOpOEH3MIT)OKCH ) TUPUANH-2-1IT)-2-MeTHIINUNIEpUANH- | -mn)MeTnn)- 1 -(2-merokcustmn)-1H-
6en3o[ d Jumunazon-6-kapObokcUIaT, SHaHTHOMED 2.

IMuk 3 (Bpemst ygpepxuBanuss 6,4 wMuH): yuc-metmn-2-((4-(6-((4-xmnop-2-
(bTOpOEH3MIT)OKCH ) TUPUAMH-2-1JT)-2-MEeTUIIUNIEPUANH- | -un)MeTnn)- 1 -(2-merokcustun)- 1 H-
Oen3o[dJumunaszon-6-kapObokcunar, SHaHTHOMep 1.

IMuk 4 (Bpems yaepxuBanHusi 6,9 wmuH).  yuc-metun-2-((4-(6-((4-xmop-2-
(bTOpOEH3MIT)OKCH ) TUPUANH-2-1JT)-2-METHIITUNIEpUANH- | -ur)MeTnn)- 1 -(2-merokcustin)- 1 H-
Oen3o[dJumunazon-6-kapOOKCHUIAT, SHAHTHOMED 2.

VYenosue 1 SFC: komonka: AD (250 mm x 30 MM, 5 Mkm); noasmwkHnas ¢aza: CO, ¢
35% EtOH (0,1% NH4OH); ckopoctb motoka: 70 Mj1/MUH; AMHA BOJHBL 220 HM.

VYenosue 2 SFC: komonka: AD (250 mm x 30 MM, 5 Mkm); noasmkHas ¢aza: CO, ¢
40% 1iPrOH (0,1% NH4OH); ckopocTs notoka: 60 Mi/MuH; 1yrHa BOJHBL 220 HM.

Cragus 2
Mertunossie >pupel co Cramuu 1 mnpespamani B CBOOOAHBIE KHCIOTHI IyTEM

obpaborkn NaOH B MeOH, kak onmcaHO paHee, ¢ TOJyYE€HHEM YeThIpeX YKa3aHHbIX B
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3arOJIOBKE COEIMHEHUN.

Coenunenue IIpumepa 13A-01 (13 mpanc-metun-2-((4-(6-((4-xnop-2-
(dTopOEeH3NIT)OKCH ) TUPUANH-2-1JT)-2-MeTHINHNEPUANH- | -um)mernn)- 1 -(2-merokcnatnn)- 1 H-
6enso[dumunason-6-kapbokcmara, sanTomepa 1) 'H SIMP (400 MI', CD;OD) §: 8.32
(d, 1H), 8.01 (dd, 1H), 7.77 (d, 1H), 7.68 (dd, 1H), 7.49 (t, 1H), 7.17-7.31 (m, 2H), 6.97 (d,
1H), 6.76 (d, 1H), 5.37-5.50 (m, 2H), 4.75-4.86 (m, 2H), 4.62 (t, 2H), 4.19 (br s, 1H), 3.76 (t,
2H), 3.66 (d, 1H), 2.49 (ddd, 1H), 2.30 (m, 1H), 2.16-2.24 (m, 1H), 2.10 (dt, 1H), 1.62 (d,
2H); XX-MC(OPU+): 567,1 (M+H).

Coenunenue IIpumepa 13A-02 (u3 tmpanc-vietnin-2-((4-(6-((4-xmop-2-
(b TOpOEH3MIT)OKCH ) TUPUANH-2-1IT)-2-METHIIUNIEpUANH- | -ur)MeTnn)- 1 -(2-merokcustin)- 1 H-
6enso[dummnason-6-kapbokcunara, sHarTHOoMepa 2). 'H SAMP (400 MI'y, CD;0D) § 8.31
(d, 1H), 8.00 (dd, 1H), 7.76 (d, 1H), 7.67 (dd, 1H), 7.48 (t, 1H), 7.22 (m, 2H), 6.96 (d, 1H),
6.75 (d, 1H), 5.47-5.38 (m, 2H), 4.80 (m, 1H), 4.61 (m, 2H), 4.18 (m, 1H), 3.80-3.59 (m, 3H),
248 (m, 1H), 2.29 (m, 1H), 2.19 (m, 1H), 2.09 (m, 1H), 1.61 (d, 3H), XXX-MC(QPU+): 567,1
(M+H).

Coenunenue IIpumepa 13A-03 (3 yuc-metmn-2-((4-(6-((4-xnop-2-
¢bTOpOEH3MIT)OKCH ) TUPUANH-2-1IT)-2-METHIITHNIEpUANH- | -m)MeTnn)- 1 -(2-merokcustmn)- 1 H-
6enso[dumunason-6-kapbokcunara, sHantHomepa 1): 'H SAMP (400 MI'n, CD;0D) § 8.34
(d, 1H), 8.05 (dd, 1H), 7.81 (d, 1H), 7.73-7.64 (m, 1H), 7.53 (m, 1H), 7.26 (m, 2H), 6.94 (d,
1H), 6.76 (d, 1H), 5.48 (s, 2H), 5.12 (d, 1H), 4.77 (d, 1H), 4.64 (m, 2H), 4.01-3.82 (m, 2H),
3.78 (m, 2H), 3.52-3.42 (m, 1H), 3.15 (m, 1H), 2.35-2.05 (m, 4H), 1.57 (d, 3H), XX-
MC(OPUH): 567,1 (M+H).

Coenunenue IIpumepa 13A-04 (u3 yuc-metun-2-((4-(6-((4-xnop-2-
(bTOpOEH3MIT)OKCH ) TUPUANH-2-1JT)-2-METHIITUNIEpUANH- | -ur)MeTnn)- 1 -(2-merokcustin)- 1 H-
6enso[d]umunason-6-kapGokcunara, sHanTHOMepa 2): 'H SIMP (400 MI', CD;0D) & 8.34
(d, 1H), 8.05 (dd, 1H), 7.81 (d, 1H), 7.70-7.64 (m, 1H), 7.53 (t, 1H), 7.26 (m, 2H), 6.94 (d,
1H), 6.76 (d, 1H), 5.48 (s, 2H), 5.12 (d, 1H), 4.77 (d, 1H), 4.64 (t, 2H), 3.99-3.83 (m, 2H),
3.78 (t, 2H), 3.52-3.42 (m, 1H), 3.19-3.09 (m, 1H), 2.31-2.05 (m, 4H), 1.57 (d, 3H); XXX-
MC(OPUH): 567,1 (M+H).

Metunosble 3QupEl COeOUHEHHH, NEepedYnciIeHHbIXx B Tabmuma 8 Humke, ObUIH
MOJIy4€HbI IO METOAMKAM, aHAJOTMYHBIM METOJUKAM, OMHMCAHHBIM JIJIsI CHHTE3a COCIUHEHUS

ITpumepa 10A-01, ¢ ucrmonbp30BaHHEM PALIEMHUYECKOTO 2-aMHHOMETIIITETparuapodypana uiu
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3-amMmuHOMeTHWITETparuApopypaHa U JAPYrMX COOTBETCTBYIOIIMX HCXOIHBIX BEINECTB,
KOTOpble KOMMEPYECKH IOCTYIHBI, IOJY4eHbl C MCIOJIb30BAHUEM CIOCOOOB MOJYyYEHHS,
U3BECTHBIX CIIELUAJICTAM B JAHHOH OOJACTH, WM MOJY4YeHBI CIOCOOaMH, aHAJIOTWYHBIMH
cmocobaM, OIHMCAaHHBIM BBIIE JUII  JAPYTHX HPOMEXYTOUHbIX coenuHenuit. THEF-
crepeonzomeps! paszaensiu MeronoM SFC ¢ nonyueHnem cioskHO3(UPHBIX MPOMEXKYTOUHBIX
COEIMHEHUIl B BHUJE EIUHCTBEHHBIX CTEPEOM30MEpeoB. MeTHioBble 3(QUpPBI  3aTeM
rugponusoBany, kak omnucaHo B Ilpumepe 10A-01, ¢ monydyeHueM COeIUHEHUH,
nepedncieHHbix B Tabnune 8. BpemeHa ynep:kuBaHus U XpoMaTorpapuuecKue MEeTOIbI JJis
IPOMEKYTOYHBIX METHJIOBBIX 3QHpOB yKaszaHbl B Tabmuue. Crepeoxumust THF-cTrepeoneHTpa

B KaXKAOM COCIUHEHU U HE IMPUCBaUBaJlacCh.

Tabnuua 8
*Bpemst
IIp. Ne HasBanue M- | ynepr- Hannbie AMP/nannbie XXX-MC
TOX BaHMs
(MuH)
2-[(4-{6-[(4- 'H SIMP (400 MI'u, CD;OD) & 8.36 (d,
IIIaHOOEH3MIT )OKCH |- 1H), 8.05 (dd, 1H), 7.82 (d, 1H), 7.77-
NUPUANH-2- 7.73 (m, 2H), 7.69 (dd, 1H), 7.66-7.60
YU } TUTTePUANH- | - (m, 2H), 6.95 (d, 1H), 6.80 (d, 1H),
14A-01 wi)metui|-1- A 0,65 5.53 (s, 2H), 4.87-4.78 (m, 2H), 4.70
(Terparunpodypan-2- (dd, 1H), 4.44 (dd, 1H), 4.24 (m, 1H),
wimetwin)-1H- 3.93 (m, 2H), 3.76 (m, 1H), 3.43 (m,
OeH3uMuIa30I1-6- 3H), 3.12-3.02 (m, 1H), 2.30-2.13 (m,
KapOOHOBas KUCJIOTA, 5H), 2.02-1.86 (m, 2H), 1.69 (m,1H).
SHaHTHOMED 1 MC(3PU+): 552,1 (M+H).
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*Bpemst
ITp. Ne Hassanue "Me- | ynepr- Hannbie AMP/nannbie XKX-MC
TOX BaHUs
(MuH)
2-[(4-{6-[(4- 'H SIMP (400 MI'u, CDsOD) & 8.34 (d,
L{UAHOOEH3 T )OKCH |- 1H), 8.03 (dd, 1H), 7.80 (d, 1H), 7.73
NUPUIUH-2- (d, 2H), 7.64-7.70 (m, 1H), 7.61 (d,
W } TANIEPUAHH- | - 2H), 6.93 (d, 1H), 6.78 (d, 1H), 5.51 (s,
14A-02 wi)merun|-1- A L4 2H), 4.82 (d, 2H), 4.68 (dd, 1H), 4.42
(Terparunpodypan-2- (dd, 1H), 4.17-4.27 (m, 1H), 3.83-3.97
wimetwn)-1H- (m, 3H), 3.70-3.81 (m, 1H), 3.35-3.45
OeH3nMuIa30-6- (m, 2H), 2.98-3.11 (m, 1H), 2.13-2.28
KapOOHOBasI KHCIIOTA, (m, SH), 1.87-2.00 (m, 2H), 1.61-1.74
SHAHTHOMED 2 (m, 1H). MC(QPH+): 552,1 (M+H).
2-[(4-{6-[(4- 'H SIMP (400 MI'u, CD;OD) & 8.36 (d,
[IIaHOOEH3MIT )OKCH |- 1H), 8.05 (dd, 1H), 7.82 (d, 1H), 7.80-
5-propmupugun-2- 7.73 (m, 2H), 7.65 (d, 2H), 7.51 (dd,
W1} TUNIEPUANH- | - 1H), 6.95 (dd, 1H), 5.60 (s, 2H), 4.86-
14A-03 wi)merun|-1- B - 4.78 (m, 2H), 4.70 (dd, 1H), 4.44 (dd,

(Terparunpodypan-2-
wimetnin)-1H-
OeH3UMu1a30I1-6-
KapOOHOBasI KHCJIOTA,

3HaHTHOMED 1

2

1H), 4.31-4.17 (m, 1H), 3.93 (m, 3H),
3.76 (m, 1H), 3.41 (s, 2H), 3.06 (d, 1H),
2.32-2.09 (m, SH), 1.94 (m, 2H), 1.69
(m, 1H). MC(QPU+): 570,2 (M+H).




172

*Bpemst
ITp. Ne Hassanue "Me- | ynepr- Hannbie AMP/nannbie XKX-MC
TOX BaHUs
(MuH)
2-[(4-{6-[(4- 'H SIMP (400 MI'y, CD;OD) & 8.36 (d,
L{UAHOOEH3 T )OKCH |- 1H), 8.05 (dd, 1H), 7.82 (d, 1H), 7.79-
5-propmupunun-2- 7.73 (m, 2H), 7.65 (d, 2H), 7.51 (dd,
W1} IUTepUAnH- 1 - 1H), 6.95 (dd, 1H), 5.60 (s, 2H), 4.86-
14A-04 wi)merun|-1- B 114 4.77 (m, 2H), 4.70 (dd, 1H), 4.44 (dd,
(Terparunpodypan-2- 1H), 4.24 (m, 1H), 3.93 (m, 2H), 3.76
wimetwn)-1H- (m, 1H), 3.40 (m, 3H), 3.05 (m, 1H),
OeH3nMuIa30-6- 2.29-2.12 (m, SH), 1.94 (m, 2H), 1.69
KapOOHOBasI KUCJIOTA, (m, 1H). MC(OPU+): 570,2 (M+H).
SHAaHTHOMED 2
2-[(4-{6-[(4- 'H SIMP (400 MI'u, CD;OD) & 8.35 (d,
[IIaHOOEH3MIT )OKCH |- 1H), 8.04 (dd, 1H), 7.81 (d, 1H), 7.78-
5-propmupugun-2- 7.72 (m, 2H), 7.65 (d, 2H), 7.49 (dd,
YUT } TUTTePUAMH- | - 1H), 6.94 (dd, 1H), 5.60 (s, 2H), 4.82
14A05 wi)merun|-1- c 250 (s, 2H), 4.43-4.29 (m, 2H), 4.05 (m,

(Terparunpodypan-3-
wimetnin)-1H-
OeH3UMu1a30I1-6-
KapOOHOBasI KHCJIOTA,

3HaHTHOMED 1

2

1H), 3.94 (m, 2H), 3.79 (m, 1H), 3.67
(m, 1H), 3.53 (m, 1H), 3.38 (m, 2H),
3.09-2.83 (m, 2H), 2.19 (m, 4H), 2.09
(m, 1H), 1.78 (m, 1H). MC(3PH+):
570,1 (M+H).
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*Bpemst
ITp. Ne Hassanue "Me- | ynepr- Hannbie AMP/nannbie XKX-MC
TOX BaHUs
(MuH)
2-[(4-{6-[(4- 'H SIMP (400 MI';, CD;0D) § 8.37 (s,
L{UAHOOEH3 T )OKCH |- 1H), 8.05 (dd, 1H), 7.82 (d, 1H), 7.77
5-propmupunun-2- (d, 2H), 7.67 (d, 2H), 7.50 (dd, 1H),
W1} IUTepUAnH- 1 - 6.95 (dd, 1H), 5.61 (s, 2H), 4.83 (s,
LIA-06 wi)merun|-1- c 292 2H), 4.46-4.28 (m, 2H), 4.07 (m, 1H),
(Terparunpodypan-3- 4.02-3.89 (m, 2H), 3.81 (m, 1H), 3.69
wimetwn)-1H- (dd, 1H), 3.55 (m, 1H), 3.39 (m, 2H),
OeH3nMuIa30-6- 3.11-2.98 (m, 1H), 2.92 (s, 1H), 2.30-
KapOOHOBasI KUCJIOTA, 2.06 (m, SH), 1.80 (m, 1H).
SHAHTHOMED 2 MC(3PU+): 570,2 (M+H).
2-{[(2S)-4-{6-[(4- 'H SIMP (400 MI'u, CD;OD) & 8.40 (d,
[IIaHOOEH3MIT )OKCH |- 1H), 8.09 (dd, 1H), 7.80 (d, 1H), 7.72-
NUPUINH-2-11 }-2- 7.66 (m, 2H), 7.55 (dd, 3H), 6.40 (d,
METUJIUIIEPa3uH-1- 1H), 6.27 (d, 1H), 5.42 (s, 2H), 4.72
L4A-07 w1 | MeTH §-1- b 07 (dd, 1H), 4.53 (d, 1H), 4.43 (dd, 1H),

(Terparunpodypan-2-
wimetnin)-1H-
OeH3UMu1a30I1-6-
KapOOHOBasI KHCJIOTA,

nuacrepeomep |

4.25 (m, 1H), 4.04 (m, 2H), 3.89 (m,

1H), 3.50 (m, 3H), 3.16 (m, 1H), 2.23
(m, 1H), 2.01-1.89 (m, 2H), 1.69 (m,

1H), 1.39 (d, 3H). MC(QPH+): 567,1
(M+H).
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*Bpemst
ITp. Ne Hassanue "Me- | ynepr- Hannbie AMP/nannbie XKX-MC
TOX BaHUs
(MuH)
2-{[(2S)-4-{6-[(4- 'H SIMP (400 MI';, CD;0D) § 8.40 (s,
L{UAHOOEH3 T )OKCH |- 1H), 8.06-8.12 (m, 1H), 7.79 (d, 1H),
MUPUIAUH-2 -1 }-2- 7.68 (d, 2H), 7.57 (d, 2H), 7.53 (t, 1H),
MeTHIINunepasut-1- 6.39 (d, 1H), 6.26 (d, 1H), 5.42 (s, 2H),
14A-08 wi|mernn }-1- b 148 4.67 (dd, 1H), 4.43-4.55 (m, 2H), 4.21-
(Terparunpodypan-2- 4.32 (m, 1H), 3.94-4.12 (m, 2H), 3.84-
wimetn)-1H- 3.93 (m, 1H), 3.73 (q, 1H), 3.43 (brs,
OeH3nMuIa30-6- 3H), 3.12 (br s, 1H), 2.22 (dq, 1H),
KapOOHOBasI KHCIIOTA, 1.88-2.00 (m, 2H), 1.69 (dq, 1H), 1.39
nuacrepeomep 2 (d, 3H). MC(OPU+): 567,1 (M+H).
2-[(4-{6-[(4-unano-2- 'H SIMP (400 MI'u, CD;OD) § 8.37 (d,
dTopOeHnsmm)okcH]- 1H), 8.05 (dd, 1H), 7.82 (d, 1H), 7.78-
NUPUINH-2- 7.66 (m, 2H), 7.66-7.58 (m, 2H), 6.97
YUT } TUTTePUAMH- | - (d, 1H), 6.81 (d, 1H), 5.58 (s, 2H), 4.83
14A-00 wi)merun|-1- - 595 (s, 2H), 4.45-4.31 (m, 2H), 4.07 (m,

(Terparunpodypan-3-
wimetnin)-1H-
OeH3UMu1a30I1-6-
KapOOHOBasI KHCJIOTA,

3HaHTHOMED 1

2

1H), 3.96 (d, 2H), 3.81 (m, 1H), 3.69

(dd, 1H), 3.55 (dd, 1H), 3.41 (m, 2H),
3.07 (m, 1H), 2.94 (m, 1H), 2.35-2.16
(m, 4H), 2.16-2.05 (m, 1H), 1.80 (m,

1H). MC(3PH+): 570,2 (M+H).
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*Bpemst
ITp. Ne Hassanue "Me- | ynepr- Hannbie AMP/nannbie XKX-MC
TOX BaHUs
(MuH)
2-[(4-{6-[(4-umano-2- 'H SIMP (400 MI'u, CD;OD) § 8.37 (d,
¢dTopOeHsmn)okcH]- 1H), 8.05 (dd, 1H), 7.82 (d, 1H), 7.71
TMTUPUIUH-2- (m, 2H), 7.66-7.55 (m, 2H), 6.97 (d,
W } TANIEPUAHH- | - 1H), 6.81 (d, 1H), 5.58 (s, 2H), 4.83 (s,
L4A10 wi)merun|-1- - 6.0 2H), 4.45-4.30 (m, 2H), 4.07 (m, 1H),
(Terparunpodypan-3- 3.96 (m, 2H), 3.81 (m, 1H), 3.69 (m,
wimetwn)-1H- 1H), 3.55 (m, 1H), 3.40 (m, 2H), 3.06
OeH3nMuIa30-6- (d, 1H), 2.92 (d, 1H), 2.34-2.16 (m,
KapOOHOBasI KUCJIOTA, 4H), 2.15-2.04 (m, 1H), 1.80 (m, 1H).
SHAHTHOMED 2 MC(3PU+): 570,2 (M+H)
2-{[(2S)-4-{6-[(4- 'H SIMP (400 MI'u, CD;OD) & 8.43 (d,
IIHaHO-2- 1H), 8.12 (dd, 1H), 7.82 (d, 1H), 7.65
¢dTopbeH3mI)OKCH |- (t, 1H), 7.61-7.49 (m, 3H), 6.43 (d, 1H),
NUPUINH-2-11 }-2- 6.28 (d, 1H), 5.48 (s, 2H), 4.70 (m, 1H),
METHINUnepasuH-1- 4.63-4.43 (m, 2H), 4.28 (m, 1H), 4.07
14A-11 | un]merun}-1- F 6,8 (m, 2H), 3.90 (m, 1H), 3.75 (m, 1H),

(Terparunpodypan-2-
wimetwn)-1H-
OeH3uMuIa30I1-6-
KapOOHOBasI KHCIIOTA,

nuacrepeomep |

3.51 (m, 3H), 3.22 (m, 1H), 2.24 (m,
1H), 2.03-1.88 (m, 2H), 1.71 (m, 1H),
1.43 (d, 3H). MC(DPH+): 585,1 (M-+H)
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*Bpemst
ITp. Ne Hassanue "Me- | ynepr- Hannbie AMP/nannbie XKX-MC
TOX BaHUs
(MuH)
2-{[(2S5)-4-{6-[(4- 'H SIMP (400 MI'y, CD;OD) & 8.36 (d,
IIHaHO-2- 1H), 8.04 (dd, 1H), 7.74 (d, 1H), 7.64
bTopObeH3MIT)OKCH |- (m, 1H), 7.60-7.42 (m, 3H), 6.35 (d,
MUPUAUH-2 -1 }-2- 1H), 6.21 (d, 1H), 5.46 (s, 2H), 4.77
MeTHIINunepasut-1- (dd, 1H), 4.67 (d, 1H), 4.49 (m,1H),
14A-12 | un|merun}-1- F 8,4 433 (m, 1H), 4.11 (d, 1H), 4.01-3.82
(Terparunpodypan-2- (m, 3H), 3.75 (m, 1H), 3.30-3.23 (m,
wimetwn)-1H- 1H), 3.18-2.99 (m, 3H), 2.77 (m, 1H),
OeH3uMuIa30-6- 2.19 (m, 1H), 2.00-1.86 (m, 2H), 1.71
KapOOHOBasI KUCJIOTA, (m, 1H), 1.31 (d, 3H). MC(OPU+):
auacrepeoMep 2 585,1 (M+H)

*MeTonbl pa3esieHysl U BpeMeHa YAePKUBAHUSA U1 METUJIOBBIX 3()MPOB COEMHEHUI:
Metoa A: IlpenapatuBHbiii MeTon: kojonka: AD (250 mm x 30 MM, 10 MKM), monBHKHAs
daza: CO; ¢ 50% MeOH (0,1% NH4OH); ckopoctb motoka: 80 mMji/MuH; IJHHA BOJHBI: 220
HM. AHanuTHueckuii Mmeton: konoHka: AD (50 mm x 4,6 MM, 3 Mkm); noasrkHast paza: CO; ¢
40% EtOH (0,05%NHE?;,); ckopocTb moToka: 4 Mii/MUH; JyiiHa BOJHBL 220 HM

Metoa B: Kononka: AD (250 mm x 30 mMm, 10 mMkm);, noasrkHas daza: CO, ¢ 40% MeOH
(0,1% NH4OH); ckopoctb motoka: 80 Mj1/MuH; 1yiiHA BOJIHBL 220 HM

Meton C: Komonka: IC (250 mm x 30 mm, 10 mxwm); nmoxBmwkHas ¢aza: CO, ¢ 50% MeOH
(0,1% NH4OH); ckopoctb motoka: 80 Mi/MuH; 1yiiHa BOJIHBL 220 HM

Meton D: Kononka: AD (250 mm x 30 mm, 10 mxm); nogsmwknas dasza: CO; ¢ 50% MeOH
(0,1% NH4OH); ckopoctb motoka: 80 Mi/MuH; 1yiMHA BOJIHBL 220 HM

Metoa E: Kononka: OD (250 mm x 30 mm, 10 mxm); nogsmwxkHas ¢asa: CO, ¢ 45% EtOH
(0,1% NH4OH); ckopocTtb motoka: 70 Mi/mMuH; ayuHa BOJMHBL 220 HM

Meton F: Komnonka: OJ (250 mm x 30 mm, 10 mxm); nogsmkHas ¢asa: CO, ¢ 30% EtOH
(0,1% NH4OH); ckopoctb motoka: 80 Mi/mMuH; ayiHa BOJMHBL 220 HM

CHO GLP-1R Clone H6 - Anaaus 1

GLP-1R-onocpenoBanHyo ArOHUCTUYECKYIO aKTUBHOCTb OMpPENEIIsIIN
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(YHKLMOHATBHBIM aHAJIW30M Ha KJIETKaX C HCIOJb30BAaHMEM Halopa aJis OIpeneseHHs
cAMP (cAMP HI Range Assay Kit; CisBio nomep no karanory 62AM6PEJ) meronom HTRF
(romoreHHast (pyyopecueHIHsl ¢ pa3peleHneM BO BPEMEHHU ), KOTOPBIH MO3BOJISIET U3MEPSITh
ypoBHU CAMP B KieTke. DTOT METOJ MpPEeACTaBIsieT cOOOW KOHKYPEHTHBIH MMMYHOAHAIIU3
MeXIy HaTuBHBIM CAMP, mponyuupyemMbiM KJIeTKaMH, U 3K30reHHbIM CAMP, MeueHHbIM
kpacutesieM d2.  Cps3bplBaHHME  WHAWKATOPA  BU3YAIU3UPYETCS  KPUIITAT-MEUEHBIM
MOHOKJIOHAJIbHBIM aHTH-CAMP anTHTenom. Crerpduueckuii CurHan (T.e. IEpeHOC SHEPTHH)
00paTHO MPOMOPLMOHANECH KOHIeHTpauun CAMP B cTaHnmapre WM B SKCIEPUMEHTAIBHOM
obpasire.

ITocnenoBarenbHoCcTh, Komupyroomyr GLP-1R  genoseka (NCBI pedepencHas
nocnenosaTenbHocTh NP 002053.3, Bkirouass BCTpEHAKOLUICA B NPUPOAE BapHUAHT
Gly168Ser), cybkmonupoBanmu B pcDNA3 (Invitrogen), W BBIOENSIM KJIETOYHYIO JIMHUIO,
cTabuIpHO SKcnpeccupyromyo perentop (oboznadeHa Clone H6). CaTtyparnioHHbIe aHATH3bI
CBs3bIBAHIS ((UIIBTPALIMOHHAS METONMKA aHANN3A) C HCIIONb3oBaHueM ' I-GLP-17.36 (Perkin
Elmer) nokasanu, 4To muazMaTudeckie MeMOpPaHbl, BbIACIEHHbIE U3 STOH KJIETOYHOH JIMHUH,
skcrnpeccupyroT GLP-1R ¢ Bbicokoit moTHOCTEIO (Kg: 0,4 HM, B,y 1900 dpmons/mr Oenka).

Knerkm wusBnexkamu U3  KPUOKOHCEpBAaLMH, pecycnenaupoamu B 40 Mo
3abydepennoro pocharamu pusnonorunueckoro pactsopa dyiasdekko (DPBS - Lonza Cat #
17-512Q) u uentpudyruposanu npu 800 x g B Teuenne 5 mun npu 22°C. Knerounstii nedpuc
3areM pecycnenanposaiu B 10 mu pocrosoit cpensi [DMEM/F12 Cwmecs 1:1 ¢ HEPES, L-
Gln, 500 mx (DMEM/F12 Lonza nomep mo karanory 12-719F), 10% wHaKTUBHPOBAHHOMN
HarpeBaHueM (peranbpHOI Obrubeil chiBopoTKH (Gibco HOMep mo karajory 16140-071), 5 mn
100X Pen-Strep (Gibco HOMep mo karanory 15140-122), 5 mn 100X L-rnyramuna (Gibco
HoMmep mo karaiory 25030-081) m 500 mkr/ma renerunmHa (G418) (Invitrogen HOMep 1o
katasory 10131035)]. 1 mu obpa3ia KIeTOUHOH CYyCIIEeH3UH B POCTOBOH Cpeie CUNTHIBAIN Ha
Becton Dickinson ViCell ans onpeneneHust ;ku3HeCocOOHOCTH KJIETOK M MOACYETA KJIETOK
Ha M. OCTambHYI KJIETOYHYIO CYCIEH3HMIO 3aTeM pa3BOAMIN POCTOBOH Cpenoil a0
nonydeHus: 2000 JKMBBIX KJIETOK Ha JIVHKY C HCIOJB30BAHHEM J03aTOpa peareHToB Matrix
Combi Multidrop, u knetku no3uposanu B 6emnbiii 384-1yHOUHBIH, 00paboTaHHBIN KYJIBTYPOH
TKaHU 1utaHmer 1 aHanusa (Corning 3570). [lnaHmer ans aHanu3a 3aTeM WHKYOHpOBaJU B
teueHue 48 yacos npu 37°C Bo BiaxkHOH cpene ¢ 5% Auokcuaa yriepona.

Bapbnpy}()ume KOHLCHTpAIUU KAXAOIro COCAMHCHUA, MNPCAHA3ZHAYUCHHOTO JIdA
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tectupoBanusi (B DMSO), passogmnmu B Oydepe mis ananmuza (HBSS ¢ xamprimem/marauem
(Lonza/BioWhittaker nHomep mo kartanory 10-527F)/0,1% BSA (Sigma Aldrich Homep mo
karajgory A7409-1L)/20 mM HEPES (Lonza/BioWhittaker nHomep mo xaranory 17-737E),
copepkamem 100 MkM 3-m300yTmn-1-mernnkcanruna (IBMX; Sigma Homep mo karanory
15879). Koneunast konuentpauus DMSO cocrasisier 1%.

Uepes 48 4YacoB pPOCTOBYK) Cpely VYAAMSIM W3 JIYHOK IUIAHIIETa, U KJIETKU
oOpabarbiBasu 20 MKJI IOCJIEIOBATENILHO Pa3BEICHHOTO COeqUHEHUs B Oydepe i aHamm3a B
teueHne 30 munyT npu 37°C Bo BnaxkHou cpene ¢ 5% mumokcuma yrnepona. I[locne
uHKyOnpoBanusi B TedeHne 30 munyT 10 mMxin medenHoro d2 cAMP u 10 mxn anTH-cAMP
antutena (oba passemenHeie 1:20 B Oydepe nmns Ju3uca KIETOK, KaK OIMKCAHO
NPOM3BOJUTENEM B MPOTOKOJIE aHaiIW3a) AOOABISUIM B KAXKAYIO JIYHKY IUIAHIIETA IS
aHanmu3a. [naHmmeTs! 3aTeM HHKYOMPOBAIM MPU KOMHATHOH Temmeparype, U dyepe3 60 MUHYT
n3meHenus: curdana HTRF cunteiBany Ha MHOrOKaHambHOM IuTaHImeT-puaepe Envision 2104,
UCTIOJIB3Ysl IUTMHY BOJIHBI BO30OyskaeHus 330 HM W IJIMHBI BOJIHBI SMuUCCUU 015 u 665 HM.
IlepBuuHble naHHBIE MpecOpa3oBeBan B HM cAMP nmyreM MHTEPHONALNN U3 CTAaHAAPTHOH
kpuBoit CAMP (kak onucaHO MPOU3BOAUTENIEM B IMPOTOKOJIE aHAN3a) U onpenessuid dpdext
B MPOLIEHTaX OTHOCHUTEJIHHO HACBIIAIOIIEeH KOHLEHTparuu nojaHoro aronucra GLP-17.6 (1
MKM), conepskamierocst B kaxxaom manmere. Onpenenenus ECsy Obutn cremaHbl U3 KPUBBIX
7032 AarOHHMCTa-OTBET, MPOAHAIM3UPOBAHBIX MPOrPaMMON BBIPABHUBAHUSA KPHUBBIX C
UCTIONIb30BAHHEM 4-TTapaMeTPHIECKOro JOrapu(pMUUECKOrO YPaBHEHHUS 103a-0OTBeT.

CHO GLP-1R Clone C6 - Auaaus 2

GLP-1R-onocpenoBaHHyo ArOHUCTUYECKYIO AKTUBHOCTb ONpPENEIIsIN
(PYHKLMOHAJIBHBIM aHAJIM30M Ha KJIETKaX C KCIOJb30BAHMEM HaOOpa Ui OIpenesieHHs
cAMP (cAMP HI Range Anamus Kit; CisBio Homep mo kartanory 62AM6PEJ) metonom
HTRF (romoreHHast ¢uyopecueHIHs C pa3pelIeHHeM BO BPEMEHH), KOTOPBIA IMO3BOJISIET
u3MepsATh ypoBHH CAMP B kieTke. DTOT METOA NPEACTaBsieT COO0H KOHKYPEHTHBIN
MMMYHOaHaJIu3 MeXay HaTuBHbIM CAMP, mpoayLupyeMbIM KjieTkaMH, U 5K30reHHbIM CAMP,
MeueHHbIM KpacureneM d2. CBs3pIBaHME WHIWKATOPA BU3YAIU3HPYETCS KPUITAT-MEUEHBIM
MOHOKJIOHaJIbHBIM aHTH-CAMP anTHTenom. Crierpduueckuii curHan (T.e. IepeHOC SHEPTHH)
0o0paTHO MPOMOPLMOHANEH KOHIEeHTpauun cAMP B craHnmapre WM B 3KCIEPUMEHTAIBHOM
oOpasie.

ITocnenoBarenbHoCcTh, Komupyroomyro GLP-1IR  ugenoseka (NCBI pedepencHas
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nocnenosarenbHOoCcTh NP 002053.3, Brirouass BCTpEHANOLUICA B NPUPOAE BapHUAHT
Leu260Phe), cyOknonupoBamu B pcDNAS-FRT-TO, u kJIOHaJNbHYH KJIETOUHYIO JIMHHIO
CHO, cTaOuipHO O3KCHPECCHPYIOMIVIO pPELenTop C HHU3KOW IUIOTHOCTBIO BBIAEISUIH C
ucronb3oBanneM  cucrembl  Flp-In™  T-Rex™, kak ONMCaHO IPOU3BOAMTENEM
(ThermoFisher). CarypauvioHHble aHaNU3bl CBsi3bIBaHUs ((PUIbTPALIMOHHAS METOIUKA
aHanmsa) ¢ wucronmbsoBanneM - I-GLP-1 (Perkin Elmer) mokasamm, 4TO IIa3MaTHYECKHE
MeMOpaHbl, BBbIIEICHHbIE W3 JTOH kKierouyHoW JmHuUM (oOo3HaueHa kak Clone C6),
skcrnpeccupyroT GLP-1R ¢ Huskoit miaotHocThiO (Kg: 0,3 HM, By 240 dmons/mMr Genka) mo
CpaBHEHUIO ¢ kieTouHoi guauen Clone H6.

Knerkn wusBnekanu U3 KPUOKOHCEpBaLMHU, pecycneHaupoBaiu B 40 wa
3abydepennoro docharamu usnonormueckoro pactsopa dyiasdekko (DPBS - Lonza Cat #
17-512Q) un uentrpudyruposamn npu 800 x g B Teuenme S5 muH mpu 22°C. DPBS
ACTIUPUPOBAITH, W KJIETOUHBIN nedpuc pecycneHanpoBaid B 10 MJT TIOJTHOM POCTOBOM Cpenbl
(DMEM:F12 cmech 1:1 ¢ HEPES, L-Gln, 500 man (DMEM/F12 Lonza HOMep 110 Katanory 12-
719F), 10% nHakTUBHPOBAaHHOW HarpeBaHueM (eranbHON Obrubeil chiBopoTkH (Gibco Cat #
16140-071), 5 mn 100X Pen-Strep (Gibco Homep mo katanory 15140-122), 5 mu 100X L-
rnyramuHa (Gibco HOmep mo karajory 25030-081), 700 mxr/mn rurpomunusa (Invitrogen
HoMep mo karajory 10687010) m 15 mxr/mn Onactumununa (Gibco HOMep Mo Kartanory
R21001). 1 mn obpa3ua KIETOYHOW CyCIEH3MH B POCTOBOW Cpene CumThiBajiu Ha Becton
Dickinson ViCell nnst onpeneneHus >KU3HECIIOCOOHOCTH KJIETOK M IMOJCYETa KJIETOK Ha MIL
OcTabHYIO0 KJIETOYHYIO CYCIIEH3HMIO 3aT€M Pa3BOAMIM POCTOBOH cpenoi no nomyudenus 1600
JKMBBIX KJIETOK Ha JIYHKY C MCIIOJIb30BaHUEM Jo3aTopa peareHToB Matrix Combi Multidrop, u
KJIETKH TO3UPOBAIU B Oeblil 384-1yHOUHbIH 00paObOTaHHBIN KYJIbTYPOH TKAHH TUIAHIIET AJIS
ananusa (Corning 3570). I[lnanmier njs aHanu3a 3aTeM WHKyOMpoBaiu B TeueHue 48 4acos
npu 37°C Bo BaxkHoi cpene (95% O,, 5% CO,).

Bappupyromue KOHLEHTPALUM Ka)XXIOTO COEAMHEHUs, TPEIHA3HAYEHHOTO IS
tectupoBanusi (B DMSO), passogunu B Oydepe mis ananmuza (HBSS ¢ xamprmem/marauem
(Lonza/BioWhittaker nHomep mo kartamory 10-527F)/0,1% BSA (Sigma Aldrich Homep mo
katanory A7409-1L)/20 mM HEPES (Lonza/BioWhittaker nHomep no karanory 17-737E),
cogepxkamem 100 MkM 3-u3o0yTtuin-1-mermnkcantuHa (IBMX; Sigma HOMep Mo Kartaiory
15879). Koneunas xoruentpanust DMSO cocrasnsier 1%.

Uepes 48 4YacoB pPOCTOBYK) Cpely VYAAIAAM W3 JYHOK IUIAHLIETa, U KJIETKU
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oOpabarbiBanu 20 MKJI IOCJIEIOBATENBHO Pa3BEIEHHOrO COeqUHEHUs B Oydepe s aHann3a B
tedeHue 30 munyT nipu 37°C Bo BraxkHoi cpene (95% O,, 5% CO,). ITocne naKyOHpoBaHUs
B TeueHne 30 munyT 10 Mk medeHHoro d2 cAMP u 10 mxn antu-cAMP anturena (oba
pasBenennsle 1:20 B Oydepe aist mu3uca KIETOK, KaK OMMCAHO MPOU3BOJUTENEM B IIPOTOKOJIE
aHanM3a) M00aBISUIM B KWKAYI0 JIYHKY IUIaHIIeTa puis aHanu3a. [lnaHmers! 3arem
WHKYOHPOBAJIM MPH KOMHATHOW TeMmepaType, u uepe3 60 munyT usmeHenus: curaaia HTRF
CUMTBIBAJIM HA MHOTOKaHAJIbHOM IUIaHeT-punepe Envision 2104, ucnonb3ysi IIHHY BOJHBI
BO30yxkaeHuss 330 HM W IIMHBI BOJNHBI smuccuu 615 u 665 HM. IlepBuyHbIe NaHHBIE
npeoOpaszoBbiBai B HM cCAMP myTeM MHTEPIIONALUN U3 CTaHAAPTHOH KpuBoii CAMP (kak
OMHUCAHO TPOW3BOAMTENIEM B MPOTOKOJIE aHaiM3a) W onpepesuid 3pdexkr B mpoueHTax
OTHOCHUTENIbHO HACBINAOLIeH KOHIEeHTpauuu mnonHoro aronucra GLP-1736 (1 MxM),
comepskamierocss B kaxknom ruianmere. Onpenenennss ECsy Obutn cnenmanbl U3 KPUBBIX 1032
arOHUCTA-OTBET,  IPOAHAIU3UPOBAHBIX  MPOrpaMMON  BbIPABHUBAHUS  KPUBBIX  C
UCTIOJIb30BAaHUEM 4-TTapaMeTPUIECKOro JOrapupMUIECKOro ypaBHEHH 103a-0TBET.

B Tabnuue 9 mpencraBieHbl JaHHbIE aHAJIU30B C TOUHOCTBHIO 0 JBYX (2) 3HadaImux
mudp B Bunme reomerpudeckoro cpennero (ECsy) u apupmerndeckoro cpennero (Emax) B
pacdere Ha yka3zaHHOe konudecTBO NoBTOpoB (Kommuectso). Ilycras kieTka o3Hadaer, uyTo

ansa nanHoro Ilpumepa nanHble OTCYTCTBYIOT Wi Emax He BbIYMCIISUIIN.

TaGnuma 9
Howmep Anamu3 1 | Ananus 1 Amnanus 1 Anamu3 2 | Anamu3 2 | AnHanus 2
IMpumepa | ECso (HM) | Emax (%) | Kommuectso | ECso (HM) | Emax (%) | Komuuectso
1A-01 81 77 5 910 94 4
1A-02 16 85 6 320 88 11
1A-03 43 83 3 92 83 3
1A-04 21 79 3 350 82 3
1A-05 42 75 3 530 67 3
1A-06 29 84 3 350 70 3
1A-07 3,9 82 4 45 82 5
1A-08 7,1 81 3 120 85 3
1A-09 0,95 92 1 17 120 3
1A-10 930 86 3 9000 100 3
1A-11 19 76 3 530 97 3
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Howmep Anamu3 1 | Anamus 1 Ananms 1 Anamus3 2 | Ananus 2 Ananus 2
ITpumepa | ECso (HEM) | Emax (%) | Konmuuecro | ECso (HM) | Emax (%) | Komuaectso
1A-12 750 76 3
1A-13 210 66 3
1A-14 47 71 3 1600 81 3
1A-15 >20000 1
1A-16 1,5 86 3 14 82 3
1A-17 2.4 87 3 45 95 3
1A-18 6,4 90 4 110 94 3
1A-19 0,28 84 5 3,2 84 4
1A-20 44 81 3 880 90 3
1A-21 4,9 77 7 75 83 3
1A-22 36 78 3 400 86 3
1A-23 50 83 3 1000 98 3
1A-24 >11000 84 3
1A-25 45 65 3 1000 84 3
1A-26 70 80 3 1800 85 3
1A-27 190 91 3 1400 47 3
1A-28 300 92 3 7700 100 3
1A-29 260 88 3 5600 86 3
1A-30 150 86 3 4100 110 3
2A-01 90 76 55 1800 89 43
2A-02 7,9 95 5 110 89 7
2A-03 150 74 3 1200 44 5
2A-04 36 84 6 150 92 3
2A-05 6 73 3 150 84 3
2A-06 9 82 3 170 85 3
2A-07 140 72 3 1600 46 3
2A-08 5,8 72 3 94 76 4
2A-09 120 76 4 2200 83 3
2A-10 43 82 3 680 110 4
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Howmep Anamu3 1 | Anamus 1 Ananms 1 Anamus3 2 | Ananus 2 Ananus 2
ITpumepa | ECso (HEM) | Emax (%) | Konmuuecro | ECso (HM) | Emax (%) | Komuaectso

2A-11 210 79 3

2A-12 340 74

2A-13 770 78 3 >15000 100 3

2A-14 110 71 3 3000 92 3

2A-15 22 87 3 280 91 3

2A-16 370 75 3

2A-17 24 76 5 1200 94 8

2A-18 6 80 3 78 88 3

2A-19 7,9 80 5 150 100 3

2A-20 0,96 80 5 14 95 2

2A-21 8,5 88 3 220 110 3

2A-22 14 72 4 190 83 3

2A-23 0,5 73 3 22 96 6

3A-01 0,94 83 15 12 98 21

4A-01 1,1 79 5 13 100 18

5A-01 0,34 78 6 7,4 94 6

6A-01 0,76 88 9 8,8 100 15

7A-01 3,2 84 7 55 86 11

8A-01 100 99 3 1100 90 3

8A-02 150 80 3

8A-03 18 84 3 350 77 3

8A-04 120 79 3 1700 88 3

9A-01 1200 78 3

9A-02 79 81 3 4000 75 3

9A-03 200 79 3

9A-04 2900 89 3

9A-05 2700 85 3

9A-06 870 82 3

9A-07 170 78 8 2100 71 3
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Howmep Anamu3 1 | Anamus 1 Ananms 1 Anamus3 2 | Ananus 2 Ananus 2
ITpumepa | ECso (HEM) | Emax (%) | Konmuuecro | ECso (HM) | Emax (%) | Komuaectso

9A-08 2400 87 3

9A-09 880 59

9A-10 4500 48 4

9A-11 1600 83 3

9A-12 >17000 100 3

9A-13 170 68 3

9A-14 1800 93 3

9A-15 180 78 8 3500 90 3

10A-01 3,2 77 3 43 84 3

10A-02 0,34 89 5 2,2 97 5

10A-03 1700 82 3

10A-04 49 71 3 2100 90 3

10A-05 2.4 71 4 38 83 3

10A-06 68 77 3 1700 110 3

10A-07 2,8 82 3 68 81 3

10A-08 0,55 77 4 9,2 94 6

10A-09 0,99 95 4 10 120 7

10A-10 0,3 84 4 4.1 100 2

10A-11 75 69 3

10A-12 110 68 3 4400 110 3

10A-13 4,1 67 3 170 75 3

10A-14 8,1 74 3 220 93 4

10A-15 1,3 72 4 27 87 3

10A-16 1,7 67 3 45 83 3

10A-17 1,8 77 3 59 85 3

10A-18 1,6 78 7 33 78 3

10A-19 >19000 100 3

10A-20 >15000 98 3 >20000 1

10A-21 18 88 3 400 100 3
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Howmep Anamu3 1 | Anamus 1 Ananms 1 Anamus3 2 | Ananus 2 Ananus 2
ITpumepa | ECso (HEM) | Emax (%) | Konmuuecro | ECso (HM) | Emax (%) | Komuaectso

10A-22 5,7 67 3 100 79 3
10A-23 38 76 760 91 3
10A-24 5,7 78 3 130 94 3
10A-25 1,7 82 3 41 99 3
10A-26 7 59 3 190 80 3
10A-27 13 75 3 250 80 3
10A-27 50 81 3 870 83 3
10A-28 190 71 3

10A-29 390 82 3

10A-30 550 71 3

10A-31 3,4 73 3 59 89 3
10A-32 0,47 77 5 5 94 6
10A-33 1,5 73 3 24 91 3
10A-34 1,5 80 7 29 95 5
10A-35 0,3 93 5 3,8 93 6
10A-36 0,33 82 3 13 110 7
10A-37 3,4 86 6 23 110 7
10A-38 130 72 3

10A-39 170 69 3

10A-40 1200 53 3

10A-41 12 75 4 140 82 3
10A-42 2,7 73 4 29 74 5
10A-43 4 64 3 48 79 3
10A-44 6 73 3 99 81 3
10A-45 1 76 3 19 75 3
10A-46 1700 80 3

10A-47 0,3 80 3 4,4 95 6
10A-48 8,6 64 3 140 76 3
10A-49 0,56 73 6 9,6 84 3
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Howmep Anamu3 1 | Anamus 1 Ananms 1 Anamus3 2 | Ananus 2 Ananus 2
ITpumepa | ECso (HEM) | Emax (%) | Konmuuecro | ECso (HM) | Emax (%) | Komuaectso
10A-50 290 64 3
10A-51 390 72
10A-52 1300 79 3
10A-53 3,2 68 3 39 88 3
10A-54 0,71 81 5 11 100 6
10A-55 1,2 84 5 24 98 5
10A-56 0,5 78 3 16 86 5
10A-57 9,4 69 3 160 71 3
10A-58 0,52 70 4 8,5 78 4
10A-59 4,7 71 3 84 83 4
10A-60 31 81 3 460 66 3
10A-61 1,5 74 6 35 89 3
10A-62 2,9 96 4 28 97 3
10A-63 0,58 86 3 11 110 5
10A-64 2 82 3 32 79 3
10A-65 1,6 84 6 35 78 3
10A-66 0,39 84 4 3,4 100 4
10A-67 0,59 83 5 6,8 93 5
10A-68 140 76 4
10A-69 2 84 3 20 87 3
10A-70 5 65 1 72 87 1
10A-71 190 62 3 5800 85 4
10A-72 3,4 79 4 53 68 5
10A-73 8,6 78 5 88 82 5
10A-74 0,9 94 3 9,7 100 3
10A-75 0,95 95 4 13 91 5
10A-76 2,9 79 4 51 95 3
10A-77 0,96 100 2 10 120 3
10A-78 1,6 83 6 28 88 4

2
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Howmep Anamu3 1 | Anamus 1 Ananms 1 Anamus3 2 | Ananus 2 Ananus 2
ITpumepa | ECso (HEM) | Emax (%) | Konmuuecro | ECso (HM) | Emax (%) | Komuaectso

10A-79 33 80 3 670 110 3

11A-01 >10000 85

11A-02 >15000 100 3

11A-03 >16000 100 3

11A-04 >19000 100 3

11A-05 >20000 1

11A-06 >20000 1

11A-07 >20000 1

11A-08 >20000 1

11A-09 >20000 1

11A-10 >20000 1

11A-11 >20000 1

11A-12 >20000 1

11A-13 >20000 1

11A-14 8,1 64 3 230 77 3

11A-15 9,4 69 3 94 92 3

11A-16 11 71 4 410 75 3

11A-17 11 65 2 380 96 3

11A-18 14 80 3 270 92 1

11A-19 15 83 3 230 110 3

11A-20 15 83 4 270 88 3

11A-21 18 82 4 270 83 3

11A-22 21 82 6 200 81 3

11A-23 25 78 3 330 96 3

11A-24 28 80 3 450 89 3

11A-25 30 77 3 360 89 3

11A-26 36 73 3 1100 79 3

11A-27 44 72 3 490 98 2

11A-28 54 77 3 1200 82 3
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Howmep Anamu3 1 | Anamus 1 Ananms 1 Anamus3 2 | Ananus 2 Ananus 2
ITpumepa | ECso (HEM) | Emax (%) | Konmuuecro | ECso (HM) | Emax (%) | Komuaectso

11A-29 55 71 3 1700 99 3
11A-30 56 81 590 85 4
11A-31 72 76 3 1500 81 3
11A-32 87 83 3 3100 110 3
11A-33 96 86 6 1400 94 4
11A-34 110 70 5 3500 95 3
11A-35 110 74 6 2700 96 4
11A-36 110 79 6 2200 89 4
11A-37 120 93 3 1300 96 3
11A-38 120 80 6 1500 92 4
11A-39 130 80 3

11A-40 170 77 3

11A-41 190 74 5

11A-42 190 86 3

11A-43 190 80 5 3600 93 3
11A-44 210 77 3

11A-45 290 74 3

11A-46 300 66 3

11A-47 320 79 3

11A-48 350 71 3

11A-49 380 68 3

11A-50 380 75 3

11A-51 390 69 2

11A-52 440 86 3

11A-53 450 71 3 5600 76 3
11A-54 500 69 3

11A-55 520 80 3

11A-56 1100 47 4

11A-57 1100 65 1
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Howmep Anamu3 1 | Anamus 1 Ananms 1 Anamus3 2 | Ananus 2 Ananus 2
ITpumepa | ECso (HEM) | Emax (%) | Konmuuecro | ECso (HM) | Emax (%) | Komuaectso

11A-58 1100 81 3

11A-59 1400 97

11A-60 1600 80 3

11A-61 1900 79 3

11A-62 2200 87 4

11A-63 2500 71 3

11A-64 2900 88 3

11A-65 3100 51 3

11A-66 4000 91 3

11A-67 9300 100 3

11A-68 63 78 3 2000 82 3

11A-69 53 76 3 21 84 3

11A-70 0,7 86 4 10 89 6

11A-71 30 73 4 570 93 8

11A-72 5 82 4 41 77 4

11A-73 150 68 3 5300 80 4

11A-74 560 72 3

12A-01 >20000 1

12A-02 36 71 3 1600 82 3

12A-03 600 70 3

12A-04 250 64 4

12A-05 1300 42 3

12A-06 510 64 3

12A-07 37 69 3 1200 83 3

12A-08 6,1 89 4 150 97 3

12A-09 21 79 3 540 80 3

12A-10 6,9 78 4 170 96 3

12A-11 54 81 4 2100 100 3

13A-01 1200 58 3
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Howmep Anamu3 1 | Anamus 1 Ananms 1 Anamus3 2 | Ananus 2 Ananus 2
ITpumepa | ECso (HEM) | Emax (%) | Konmuuecro | ECso (HM) | Emax (%) | Komuaectso

13A-02 420 81 3

13A-03 5,2 66 120 80 3
13A-04 46 66 4 1400 83 3
14A-01 5,6 80 3 200 89 3
14A-02 94 78 3 1500 69 3
14A-03 6,3 83 3 110 87 2
14A-04 100 78 3 1100 75 3
14A-05 28 82 3 350 70 3
14A-06 4,2 69 3 77 75 3
14A-07 1,9 63 3 55 75 3
14A-08 19 72 4 380 84 3
14A-09 3,3 73 4 54 81 3
14A-10 12 64 3 270 84 3
14A-11 7 65 3 140 71 3
14A-12 1,4 77 7 20 79 3

Bcee NAaTCHThI, NAaTCHTHBLIC 3asBKKW W HCTOYHHKH I/IH(bOpMaLII/II/I, CCBbIJIKM Ha KOTOPBIE

MPpUBCACHBI B JaHHOM OIIMCAHUH, BO BCEM MX IIOJIHOTE BKJIIOYEHBLI B HETO IMOCPEACTBOM

CCBIJIIKH.




®OPMYVYJIA H30BPETEHUA

1. Coenunenne ¢popmysi |
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p
I

WU ero papMaleBTUYECKU pueMJieMast CoJlb, TIe

kaxaeii R' HeszaBucuMO npencrasisier coboit ramoreH, -CN, -Csamkun wuim
-OCqzanxun, rae ankmi Cysankmna u OCqsankuna 3amerneH 0-3 atomamu F;

m paBHo 0, 1, 2 unm 3;

kaskapiii R? HesaBrcHMO npencrassier codoii F, Cl wmm -CN;

p pasHo 0, 1 nmu 2;

kaskapii R HesaBrcnmo npencrasisier codoit F, -OH, -CN, -Cankun, -OC;.;ankun
i -C34IMKIOANKHN, win 2 R’ BMecTe MOIYT IMKIH30BAaThCS C  0Opa3soBaHHEM
-Csycrmporukioankuna, rae ankwn Ciszankmwia u OCpsankuiaa, LOUKIOANKWIA WM
CIMPOLIMKJIOAKIIIA MOKET ObITh 3aMeLIeH, KOT/Ia MO3BOJISIET BaJeHTHOCTh, 0-3 aromamu F u
0-1 rpymnmoii -OH,;

q pasHo 0, 1 nnm 2;

Y npencrasnsier codoit CH nmm N;

R* npexcrasisier coboit -Cankmi, -Co.sankmnen-Cs.guukmnoankun, -Cosankmien-R’
wm -Cpsankmien-R®, roe ykasaHHbBI ankmi MOXKET ObITh 3aMeIleH, KOrZa IO3BOJISET
BAJIEHTHOCTh, 0-3 3aMecTUTENsIMH, He3aBUCUMO BblOpaHHbIMH u3 0-3 atomoB F u O0-1
samectuTes, BbiGpanHoro us rpym -Co.jankmnen-CN, -Co.jankmnen-OR® u -N(R™Y),, u

I7Ie YKa3aHHbIE AJKWICH U LUKJIOATKII HE3aBUCHMO MOTYT OBbITh 3aMeIIeHbI, KOT/a
MO3BOJISIET BAJIEHTHOCTb, 0-2 3aMECTHTENIMU, He3aBHCUMO BbIOpaHHbIMH U3 0-2 atomoB F u
0-1 3amecturens, BbibpanHoro us rpym -Co.jankuies-CN, -Co. ankunen-OR® i -N(RVY),;

R’ npeacTaBisieT CcoOOH  4-0-uJIeHHbIH TeTePOLMKIIOANKWI, TAe YKa3aHHbIH
TeTepPOLIMKIIOAIKMIT MOXeT OBITh 3aMeIleH, KOrna IO3BOJIIET BaJIGHTHOCTh, 0-2

3aMECTUTCIIAMU, HE3aBUCHUMO BbI6paHHbIMI/I us:



0-1 okco (=0),

0-1 rpynner -CN,

0-2 atomoB F u

0-2 3amectuTeseil, He3aBUCHMMO BbIOpaHHBIX M3 -Cisankmna u -OCi.;ankuna, rae
ankun Ciisankmna u OCi.;ankuia MOKeT ObITh 3aMeIleH, KOTa MO3BOJISIET BAJIEHTHOCTD, 0-3
3aMeCTUTEJISIMH, HE3aBUCHMO BIOPAHHBIMU 3!

0-3 aTtomos F,

0-1 rpynnet -CN u

0-1 rpynmer -OR®;

R® MIPEICTABIISIET COOOM S5-O-4JICHHBIN reTepoapul, Tie YKa3aHHBIA reTepoapuil MOXKeET
ObiTh  3amemeH 0-2 3aMeCTHTENSIMH, KOTZAa IMO3BOJSIET BAJCHTHOCTb, HE3aBUCHMO
BBIOpPAHHBIMH H3:

0-2 rajoreHos,

0-1 samecturess, Boibpanroro us -OR® i -N(RM), u

0-2 -C,3aJIKUJIOB, TA€ AJKIJI MOXKET ObITh 3aMeIIeH, KOTAa MO3BOJISIET BAJIEHTHOCTB, O-
3 3aMeCcTUTENISIMH, He3aBUCUMO BBIOPAHHBIMU 3!

0-3 aromoB F u

0-1 rpymnmsl -OR%;

kaxpiii RO mesaBucumo mpencrasiser coboit H wmn -Cpsankmi, rae Ciaikun
MOJKeT ObITh 3amerrieH 0-3 atomamu F;

Ka)KIbIA RN HesaBucumo npencrassier codoit H unu -C_zanku,

7' npencrasnsier coboit CH nmu N;

Kaxblit 13 Z° 1 Z° He3aBHCHMO MpenCTaBisieT CoOOM -CR” wmu N MIPHU YCIOBHUH, YTO
xorna Z' nmn Z° npencrasmsier coboii N, Torna Z* npencrasisier co6oii -CR?; u

kaskapiii R HesaBucHMO npenctassier codoit H, F, Cl unu -CHs.

2. Coenuuenue o 1. 1, KOTOpoe npencrasiseT codoit coenuHerune popmyst 11
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WK ero papMaleBTUYECKU MIPUEMJIEMYIO COJIb, TTIe
m pasHO 0 nmn 1;
R* npexcrasisier co6oii F;
ppasHo O wu 1; u
q pasHo O mymm 1.

3. Coenunenne no m. 1 wim 1. 2, KOTOPOE NMPEACTABISIET COOON COeAMHEHNE (POPMYJIBI

III

I

WM ero (papMaLeBTHUECKU PUEMIIEMYIO COJIb, IIe

m pasHO 0 wn 1;

R* npencrasisier co6oii F;

p pasHo O wim 1,

R’ mpencrasmser coboit -Cioankum, rae Ci,alkuil MOXET ObITh 3aMelleH, KOTAa
TO3BOJIIET BaieHTHOCTh, 0-3 atomamu F; u

q paBHo O mymm 1.

4. Coenunenne no jgrobomy m3 nmn. 1-3, rae Kaxabiid R' HesaBucumo NIPEACTABIIAET
coboii F, Cl, -CN, -CHj3 unu -CF3, unu ero ¢apmarieBTHUECKH MpHeMIeMasi COJIb.

5. Coenunenue no mrodomMy u3 mir. 1-4, rae reTeponuKIOa KT IPEeNCTaBisieT COO0H
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[: > ) [: > ) [: :] ) [: :] ) \] WU \]
N N o o NH NH
H H ,
I7€ TEeTePOLMKIIOANKIII MOKET OBbITh 3aMelleH, KOrha TO3BOJISIET BaJeHTHOCTh, 0-2
3aMECTUTEJISIMH, HE3aBUCHMO BHIOPAHHBIMH U3
0-1 okco (0=),
0-1 rpymnmel -CN,
0-2 atomoB F u
0-2 3amectureneli, He3aBUCUMO BbIOpaHHBIX U3 -Czankmna u -OCsankuna, rae
ankmn Cisankuna 1 OCpsankuiaa HE3aBUCUMO MOKET ObITh 3aMEINEH, KOrjua IT03BOJISIET
BAJICHTHOCTb, 0-3 3aMeCTUTENSIMU, HE3aBUCUMO BHIOPAHHBIMU U3:
0-3 aTtomos F,
0-1 rpynne! -CN u
0-1 rpynmsl -OR®,
Wi ero papMaleBTUYECKH pueMsieMast COJb.
6. Coenunenue no mobomy u3 mm. 1-5, rae
R, npexncrasmster coboii -CH,-R’, rme R’ mpexcrasmsier coGoif 4-5-usieHHbI
TeTEePOLIMKIIOATIKIII, TJI€ YKa3aHHBIH TeTEePOLMKIOANKII MOXET ObITh 3aMelleH, Korna
MO3BOJISIET BAJIEHTHOCTb, 0-2 3aMECTUTENSIMHU, HE3ABUCUMO BHIOPAHHBIMU U3:
0-2 atomoB F u
0-1 3amecruress, BeiOpannoro u3 -OCH; u -CH,OCHj5;
WU ero papMaleBTUYeCKU pueMyieMast COJb.
7. CoenuHenne mo JroOoMy u3 mm. 1-4, rae yKa3aHHBIA TeTepoapuil MPeCcTaBIseT

coboit
N=\ N =N N=\ NN N N
NH [ ) N=" =N,
l~/ 'L/NH. L NH, N R S L/O
OGO 0 D O
N/ ’ N/,N ’ N/)s [N/] , |§/ i N~/

U T7Ie YKa3aHHBIA TeTepoapuli MOKET ObITh 3aMelleH, KOrJa MO3BOJIIET BaJeHTHOCTh, 0-2

I

2

3aMECTUTCIIAMU, HE3aBUCHUMO BbI6paHHbIMI/I nus3:



0-3 rajJoreHos,

0-1 3amecruress, BoibpanHoro u3 -OR® i -N(RM), u

0-2 -C.3aJIKUJIOB, IIe aJIKHJI MOXKET OBITh 3aMEILIeH, KOTr/ia MO3BOJISIET BAJICHTHOCTD, 0-
3 3aMeCTHUTeNSIMH, HE3aBUCUMO BBIOPAHHBIMU H3:

0-3 atomos F u

0-1 rpynmsl -OR®;
WM ero (papMaLeBTHYECKH TPUEMIIEMAst COJTb.

8. Coenunenue no jgrodomy u3 mm. 1-4 u 7, rae

R, mpencraensier coboii -CHZ-R(’, rie R® npencraBisier coOOH  S-4JIeHHBIH
reTepoapm, TIN€ YKa3aHHbIA TeTepoapmyl MOXKET OBITh 3aMeLIeH, KOrAa IO3BOJISIET
BAJIEHTHOCTb, 0-2 3aMECTHTESIMH, HE3aBUCHUMO BbIOPAHHBIMU U3

0-2 rajioreHoB, rae rajored HezasucuMo BoiOpan u3 F u Cl,

0-1 rpynnet -OCH;3 u

0-1 rpynmst -CH3, -CH,CH3, -CF3 nnn -CH,CH,OCH3;
WM ero (papMaLeBTHUECKH TPHEMIIEMast COJIb.

9. CoennHeHUE, KOTOPOE MPEACTABIISIET COOOM

2-[(4-{6-[(4-xnop-2-pTOpOeH3MIT)OKCH | MIUPUANH-2-1JT } TUNIepUANH- 1 -1n)MeTnin|-1-
[(2S)-okceran-2-unmeruin |- 1H-6en3sumunazon-6-kapOOHOBYIO KUCIIOTY,

2-[(4-{6-[(4-unano-2-pTopOeH3MIT)OKCH | TUPUAUH-2 -1 } TUTIEpa3UH- | -1)MeTn|-1-[ -
[(2S)-okceTan-2-unmetui |- 1 H-6en3umuna3on-6-kapOOHOBYIO KUCIOTY,

2-[(4-{6-[(4-unano-2-pTopOeH3MIT)OKCH | TUPUANH-2 -1 } TUTIEPUAHH- | -un)meTn]-1-
[oxceTan-2-unmetn |- 1 H-OeH3uMuaa3oi-6-kapOOHOBYIO KHCIIOTY,

2-[(4-{6-[(4-unano-2-PpTopOeH3MIT)OKCH | TUPUANH-2 -1 } TUTIEPUAHH- | -n)meTn|-1-
[(2R)-okceTan-2-unmeti |- 1 H-OeH3umMunazon-6-kapOOHOBYIO KHCIIOTY,

2-[(4-{6-[(4-unano-2-pTopOeH3MIT)OKCH | TUPUANH-2 -1 } TUTIEPUAHH- | -1n)meTni|-1-
[(2S)-okceran-2-unmetmi |- 1 H-GeH3umunazon-6-kapOOHOBYIO KUCIIOTY;

2-{[4-(6-{[(4-unano-2-propdernn)(meTnn-d2)|okcu } TUpUANH-2 - W) TUIEPHINH- | -
wi|merun }-1-[(2S)-okceran-2-unmetin |- 1 H-6eH3nmunazon-6-kapOOHOBYIO KHCIIOTY,

2-[(4-{6-[(4-unano-2-propOeH3nin)oKcH|-5-PTOpIUPUINH-2-1JI } TUTTEPUIUH- 1 -
win)metun|-1-[(2S)-okceran-2-unmerni| -1 H-6eH3uMuna3on-6-kapOOHOBYIO KHCIIOTY;

2-[(4-{6-[(4-unano-2-pTopOeH3MIT)OKCH | TUPUANH-2 -1 } TUTIEPUANH- | -1n)meTn|-3-

[(2S)-okceran-2-unmernin |-3H-umunazo[4,5-b | mupuann-5-kapOOHOBYIO KUCIIOTY,



2-{[(2S)-4-{ 6-[(4-umano-2-PTOPOEH3NIT)OKCH |MTUPUAINH-2 -1 § -2-METUJIITUIIEPA3UH- | -
wi|metun §-1-[(2S)-okceran-2-unmetin |- | H-6eH3umuaa3omn-6-kapOOHOBYIO KUCIIOTY,
2-[(4-{6-[(4-xnop-2-pTopOeH3 M) OKCH |MTUPUANH-2 -1 } TUTIepUAnH- | -1n)merni|-1-
[(2S)-teTparunpodypan-2-unmerun|- 1 H-OeH3umunazon-6-kapOOHOBYIO KHCIIOTY,
2-[(4-{6-[(2,4-mudTopOeH3mn)oKCH |MTUPUANH-2 -1 } TunepuanH- | -un)merun|-1-[(2S)-
okceraH-2-unmetun|- 1 H-6eH3umMuaaszon-6-kapOoHOBYIO KUCIIOTY;
2-[(4-{6-[(2,4-nudpropOeH3 U )OKCH |TUPUIUH-2 -1 } TUnepuanH- 1 -um)merun |-3-[(2S)-
okceraH-2-unmetwi|-3H-umunazo[4,5-b | nupunun-5-kapOOHOBYIO KHCIIOTY;
2-[(4-{6-[(4-xn0p-2-hTOPOEH3MIT)OKCH | TUPUIUH-2- 1T } TUnepasuH- 1 -uim)merni]-1-
[(2S)-okceTan-2-unmerm |- 1 H-GeH3umunazon-6-kapOOHOBYIO KUCIIOTY,
2-[(4-{6-[(4-xn0p-2-hTOPOEH3MIT)OKCH | TUPHUIUH-2- 1T § TUIepa3uH- | -1 )MeTn|-3-
[(2S)-okceran-2-unmernin |-3H-umunazo[4,5-b | mupuann-5-kapOOHOBYIO KHCIIOTY,
2-[(4-{6-[(4-xn0p-2-HpTOPOEH3MIT)OKCH | TUPUIUH-2-1JT } TUNIepUIUH- | -vut)metwn |- 1-
[(3R)-Trerparunpodypan-3-unmerni]-1H-6eH3nmMuaa3on-6-kapOOHOBYIO KUCIIOTY,
2-[(4-{6-[(4-x0p-2-HpTOPOEH3IIT)OKCH | TUPUINH-2-1JT } TUNIEPUINH- | -vut)meT |-3-
[(2S)-okceran-2-unvernin |-3H-umunazo[4,5-b | mupuann-5-kapOOHOBYIO KUCIIOTY,
2-[(4-{6-[(4-umano-2-propOeH3MIT)OKCH |TUPUANH-2 -1 } TUTNIepa3uH- 1 -um)meTrun|-3-
[(2S)-okceran-2-unmeruin |-3H-umunazol4,5-b | nupuann-5-kapOOHOBYIO KUCIIOTY;
2-[(4-{6-[(4-unano-2-GTopOeH3MIT)OKCH | TUPUAUH-2 -1 } MTUTIEPUAHH- | -un)meTu|-1-
[(2S)-reTparunpodypan-2-unmerun|- 1 H-OeH3umuna3on-6-kapOOHOBYIO KHCIIOTY,
2-[(4-{6-[(4-unaHo-2-pTopOeH3 M) OKCH | TUPUIANH-2-1J1 } TUNIepUuauH- | - )mernn |- 1-
[(3R)-TreTparunpodypan-3-unmeru]-1 H-OeH3nMuaa3o-6-kapOOHOBYIO KUCIOTY,
2-[(4-{6-[(4-unano-2-pTopOeH3 ) OKCH [T PUINH-2- 1)1 } TUnepUuauH- 1 - )metun |- 1-
[(3S)-Terparunpodypan-3-unmetin|-1 H-6eH3umunazon-6-kapOOHOBYIO KHCIIOTY,
2-[(4-{6-[(4-unanobeH3un)okcu|-5-hTOpIUPUANH-2 -1 } TUTIEPUAHH- | -1n)meTn|-1-
[(2S)-okceran-2-unmetmi |- 1 H-GeH3umunazon-6-kapOOHOBYIO KUCIIOTY;
2-[(4-{6-[(4-unanoben3un)okcu|-5-GTopMUPUANH-2 -1 } TUTIEPUAHH- | -mn)meTn |- 1 -
[(2S)-Terparunpodypan-2-unmeti|-1 H-6eH3umunazon-6-kapOOHOBYIO KHCIIOTY,
2-[(4-{6-[(4-unanobeH3um)okcu|-5-pTopIUPUANH-2 -1 } TUTIEPUAHH- | -mn)meTn]-1-
[(2R)-TreTparunpodypan-2-unmerni|-1 H-6eH3nmMuaa3on-6-kapOOHOBYIO KUCIOTY,
2-[(4-{6-[(4-umanoOeH3nT)OKCH |MUPUANH-2-11 } THnepuauH- 1 -um)metwn]-1-[(25)-

okceraH-2-unmernn|-1H-6en3nmMnaa3on-6-kapOOHOBYIO KUCIIOTY;



2-[(4-{6-[(4-umanoOeH3nIT)OKCH |MUPpUANH-2-11 } TunepuauH- 1 -um)merun]-1-[(25)-
terparuapodypan-2-mnmerun|-1 H-OeH3umuga3on-6-kapOOHOBYIO KUCIIOTY;

2-[(4-{6-[(4-unanoOeH3UT )OKCH | MU pUaNH-2-11 } TunepuauH- 1 -un)metun]-1-[(2R)-
terparuapodypan-2-unmer |- 1 H-6er3nmunazon-6-kapOOHOBYIO KUCIIOTY;

2-{[(25)-4-{6-[(2,4-mudTopOeH3mn)okcH|-5-pTOpmUpuIuH-2- 11 } -2~
MeTuanunepasun-1-mi|mernn }-1-[(2S)-okceran-2-unmernn|- 1 H-6en3umunazon-6-
KapOOHOBYIO KHCIIOTY,

2-{[(25)-4-{6-[(2,4-mudTopOeH3MIT)OKCH | TUPUANH-2 - } -2 -METHIITHIIePa3HH- 1 -

wi|metun §-1-[(2S)-okceTan-2-unmern|- 1 H-6eH3umuaa3on-6-kapOoHOBYIO KUCIOTY,

2-{[(25)-4-{6-[ (4-xmop-2-PTOpOSH3MIT)OKCH |TUPUANH-2 -1 § -2 -METHIITHIIEPA3HH- | -

wi|metun §-1-[(2S)-okceTan-2-unmetn |- | H-6eH3umuaa3omn-6-kapOboHOBYIO KUCIOTY,

2-{[(25)-4-{6-[(4-xmop-2-PTOpOCH3MIT)OKCH |TUPUANH-2 -1 § -2 -METUIITHIIEPA3HH- | -

wi|metun §-3-[(2S)-okceTan-2-unmernn|-3H-umunaszo[4,5-b [mupunun-5-kapboHOBYO

KUCJIOTY;,

2-{[(25)-4-{6-[(4-umano-2-PpTOpOEH3NIT)OKCH | TUPUANH-2 -1 § -2-METHIITUITEPA3HH- | -

wi|metun §-3-[(2S)-okceran-2-mnmernn|-3H-umunaszo[4,5-b Jmupunun-5-kapboHOBYIO
KUCJIOTY, MJIH

2-{[(2S)-4-{6-[(4-unaHOOEH3MIT)OKCH |TUPUANH-2-1JT } -2-MEeTHIIITUIIePa3HH- 1 -
wi|merun }-1-[(2S)-okceTan-2-unmetun |- | H-6eH3umuna3on-6-kapOOHOBYIO KHCIIOTY,
W ero (papMarieBTHUeCKH IpuemiieMas Colb.

10. CoennHeHue, KOTOPOE MPEACTABIIAET COOOM

Ns F (gj‘
(I N
N 0
O_N N\<\ >_<
I A



WM ero (papMaLeBTHYECKU IpUeMIIeMast COJIb.

11. Coenunenue, KOTOpoe  mpexncrasyiser  coboui  2-[(4-{6-[(4-umano-2-
(bTopOeH3mT)OKCH |MTUPUANH-2-1 j unepuanH- 1 -un)merun]-1-[(2S)-okceTaH-2-uimMeTH| -
1H-Oen3nmunazon-6-kapOOHOBYIO KUCIIOTY, HIIH €ro (hapMarieBTUUeCKH IpuemMiieMas CoJlb.

12. Coenunenue 1o 1. 11, KOTOpOE MpeAcTaBiseT COO0M CBOOOIHYIO KHCIIOTY.

13. Coenunenue no n. 11, koTopoe npencrasisieT cOOOH TPHUC-COJb (COJb ¢ 2-aMUHO-
2-(TMAPOKCUMETIIT)IPOTaH- 1,3 -11onom).

14. Coenunenme, KOTOpoe  mpexacraBiser  cobonr  2-[(4-{6-[(4-umaHO-2-
¢dTopOeH3mn)oKCH |MUPUANH-2-1I j TuTiepas3uH- 1 -mn)mernn|-1-[(2S)-okceran-2-unmermn|-1H-
OeH3MMN1a3011-6-KapOOHOBYIO KUCIIOTY, WIH €ro (papMaleBTHIECKH pruemMIieMast CoJlb.

15. Coenunenue, koTopoe  mpexacraeyisser  cobort  2-[(4-{6-[(4-umano-2-
dTopbensmn)okcu]-S-propnupuana-2-un  munepuauH- 1 -wn)metun |- 1-[(2S)-okceraH-2-
wimetwi |- 1 H-OeH3nMnaa3on-6-kapOOHOBYIO  KHCIIOTY, HJIM  ero  (hapMaueBTHYECKH
npuemieMasi CoJib.

16. Coemunenume, kotopoe mpexncraeisier codoit  2-{[4-(6-{[(4-umano-2-
dropdennn)(mermn-d2)]okcu } mupuarH-2-1 ) IunepuanH- 1 -un |merwn } - 1-[(2S)-okceraH-2-
wimetni |- 1 H-OeH3nMuna3on-6-kapOOHOBYIO  KHCIOTY, HJIM  ero  (hapManeBTHYECKU
npuemieMasi CoJlb.

17. CoenunHenue, KOTOpOE MPenCTaBIseT coOOi

2-[(4-{6-[(4-umano-2-pTopOeH3MIT)OKCH | TUPUIANH-2- 11 } TUNEePUANH- | -nn)mermin |- 1-
(1,3-oxcazon-2-unmertun)- | H-OeH3umunazo-6-kapOOHOBYIO KHCIIOTY,

2-[(4-{6-[(4-unano-2-propOeH3MIT)OKCH |TUPUANH-2 -1 } TUTIepa3uH- 1 -umm)metun|-1-
(1,3-oxcazon-2-unmertn)- | H-6eH3umunazon-6-kapOOHOBYIO KHCIIOTY,

2-[(4-{6-[(4-unano-2-pTopOeH3MIT)OKCH | TUPUANH-2 -1 } TUTIEPUAHH- | -1n)meTni|-1-
(1,3-oxcazon-S-unmern)- 1 H-6eH3nmunazomn-6-kapOOHOBYIO KHCIIOTY,

2-[(4-{6-[(4-unano-2-PropOeH3MIT)OKCH |TUPUANH-2 -1 } TUTIepa3uH- 1 -um)metun|-1-
(1,3-oxcazon-S-unmerwn)- 1 H-6eH3umunazon-6-kapOOHOBYIO KHCIIOTY,

2-[(4-{6-[(4-xmop-2-pTOpOeH3 M) OKCH |TUPUANH-2 -1 } TUTIEPUANH- | -vun)MeTni |- 1-
[(1-metnn-1H-umunazon-S-mn)merun|- | H-6eH3nmuaas3on-6-kapOOHOBYIO KUCIIOTY;

2-[(4-{6-[(4-xmop-2-pTopOeH3 M) OKCH |MIUPUANH-2 -1 } TUNIepUANH- | -run)MeTnin |- 1-
[(1-meTun-1H-1,2,3-tpuazon-5-un)mermin] -1 H-6en3nmunazon-6-kapOOHOBYIO KUCIIOTY;

2-[(4-{6-[(4-xmop-2-pTOpOeH3 M) OKCH | IMPUANH-2-1JT } TUNIePUANH- 1 -rn)meTni|-1-



(1,3-oxcazon-5-unmerwn)- 1 H-6eH3nmunazon-6-kapOOHOBYIO KHCIIOTY,
2-{[(25)-4-{6-[(4-umano-2-PpTopOeH3MIT)OKCU |TUPUANH-2 -1 } -2-METHIITUIEPa3HH-1 -
wi|merun }-1-(1,3-okcazon-2-unmernn)- | H-OeH3nmuaazon-6-kapOOHOBYIO KHUCIIOTY,
2-{[(2S)-4-{6-[(4-xn0p-2-pTOpOEH3MIT)OKCH | TUPUNH-2-1]1 } -2 -METHIITUIIEPa3UH- 1 -
wi|merun }-1-(1,3-okcazon-5-unmernn)- | H-6eH3nmuaazon-6-kapOOHOBYIO KHUCIIOTY;
2-{[(2S)-4-{6-[(4-xnop-2-pTOpOSH3MIT)OKCH |MTUPUANH-2 -1 } -2-METHUIITHIIEPA3HH- | -
wi|metun §-1-(1,3-okcazon-2-unmernn)- | H-OeH3nmunazon-6-kapOOHOBYHO KUCTIOTY,
2-[(4-{6-[(2,4-nudropOeH3mn)okcu |NUpUANH-2 -1 } munepuanH- 1 -wn)mernn|-1-(1,3-
okcazon-2-unmetin)- | H-Gensumunazon-6-kapOOHOBYIO KUCIIOTY;
2-[(4-{6-[(2,4-mudTopOeH3mn)oKCH |NTUPUANH-2 -1 } TunepuanH- | -mn)mernn]-1-[(1-
stin- 1 H-umunazon-5-um)mernn |- 1 H-OeH3ummnnazon-6-kapOOHOBYIO KHCIIOTY,
2-[(4-{6-[(4-xm0p-2-PTOpOEH3MIT)OKCH |TUPUANH-2 -1 } TUTIEpa3uH- 1 -rt)meTn |- 1 -
(1,3-oxcazon-2-unmern)- 1 H-6eH3nmunazon-6-kapOOHOBYIO KHCIIOTY,
2-[(4-{6-[(4-unano-2-pTopOeH3MIT)OKCH |TUPUANH-2 -1 } TUTNIepa3uH- 1 -um)merun|-1-
[(1-3Tun-1H-umunazon-S-mn)merun|-1 H-6eH3nMuna3on-6-kapOOHOBYIO KUCIIOTY;
2-[(4-{6-[(4-xm0p-2-PpTOpOEH3MIT)OKCH | TUPUANH-2 -1 } TUTIEpa3nuH- 1 -mn)meTwn|-1-
[(1-metun-1H-umunazon-5S-mn)merun]- | H-6en3nmuaa3omn-6-kapOOHOBYIO KUCIOTY;
2-[(4-{6-[(4-umano-2-PpTopOeH3MIT)OKCH | TUPUIANH-2- 11 } TUNepasuH- 1 -mn)merun|-1-
[(1-meTun-1H-umunazon-5-mwn)merun|- 1 H-Oen3nmunnazon-6-kapOOHOBYIO KUCIIOTY;
2-[(4-{6-[(4-xn0p-2-PTOpOEH3MIT)OKCH | TUPUIAMH-2-1J1 } TUNIEPUANH- | -um)meTni|-1-
(1,3-oxcazon-4-unmern)- 1 H-OeH3umunazo-6-kapOOHOBYIO KHCIIOTY,
2-[(4-{6-[(4-xnop-2-pTOpOeH3MIT)OKCH |MTUPUANH-2 -1 } TUTIepUANH- | -1t)MeTni |- 1-
(1,3-oxcazon-2-unmertn)- | H-6eH3umunazon-6-kapOOHOBYIO KHCIIOTY,
2-[(4-{6-[(2,4-mudropOen3mn)okcH |NUpUANH-2 -1 } munepuanH- 1 -mn)mernn|-1-(1,3-
okcazo-S-unmetin)- 1 H-Gen3sumunazon-6-kapOOHOBYIO KUCIIOTY;
2-[(4-{6-[(4-xm0p-2-PTOpOEH3MIT)OKCH |TUPUANH-2 -1 } TUTIEpa3uH- 1 -vn)meT |- 1 -
(1,3-oxcazon-S-unmerwn)- 1 H-6eH3umunazon-6-kapOOHOBYIO KHCIIOTY,
2-[(4-{6-[(4-unano-2-propOeH3MIT)OKCH |TUPUANH-2 -1 } TUTIepa3uH- 1 -um)merun|-1-
[(1-3Trn-1H-1,2,3-Tpuazon-5-wn)merwn |- | H-6eH3umunazon-6-kapOOHOBYIO KHCIIOTY;,
2-[(4-{6-[(4-xmop-2-pTopOeH3 M) OKCH |MIUPUANH-2 -1 } TUNIepUANH- | -run)MeTnin |- 1-
(1,2-oxcazon-5-unmern)- 1 H-6eH3nmunazon-6-kapOOHOBYIO KHCIIOTY,

2-[(4-{6-[(4-unano-2-pTopOeH3IT)OKCH | TUPUANH-2 -1 } TUTIEPUANH- | -n)meTni]-1-
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(1,2-oxcazon-3-unmerwn)- 1 H-6eH3nmunazon-6-kapOOHOBYIO KHCIIOTY,
2-[(4-{6-[(4-unano-2-pTopOeH3MIT)OKCH | TUPUANH-2 -1 } TUTIEPUANH- | -un)meTn]-1-
[(1-3Trn-1H-umunazon-S-un)merin |- 1 H-OeH3nmunaszon-6-kapOOHOBYIO KUCIIOTY;
2-{[(2S)-4-{6-[(4-xn0p-2-pTOpOeH3MIT)OKCH | TUPUANH-2-1]1 } -2 -METHIITUIEePa3uH- 1 -
wi|merun }-1-[(1-atun- 1H-umunazon-5-un)merun|- 1 H-6eH3umMuaazon-6-kapOoHOBY 1O
KHUCJIOTY,
2-[(4-{6-[(4-unano-2-pTopOeH3MIT)OKCH | TUPUANH-2 -1 } TUTIEPUAHH- | -1n)metni|-1-
[(1-3Tun-1H-1,2,3-Tpuazon-5-wn)merwn |- | H-6eH3umunazon-6-kapOOHOBYIO KHCIIOTY,
2-[(4-{6-[(4-xmop-2-pTOpOeH3 M) OKCH |MIUPUANH-2 -1 } TUNIepUANH- | -run)MeTni |- 1-
[(1-3Tun-1H-umunazon-S-mwn)merun| -1 H-6eH3nMuna3on-6-kapOOHOBYIO KUCIIOTY;,
2-[(4-{6-[(4-unano-2-pTopOeH3MIT)OKCH | TUPUANH-2 -1 } TUTIEPUANH- | -1n)meTn]-1-
[(1-metun-1H-umunazon-S-mn)mernn|- | H-6eH3nMuaas3on-6-kapOOHOBYIO KUCIIOTY;
2-[(4-{6-[(4-xmop-2-pTOpOeH3 M) OKCH |TUPUANH-2 -1 } TUNIEPUANH- | -1n)MeTni|-3-
(1,3-okcazon-2-unmermn)-3H-umunasol4,5-b | mupuann-5-kapOOHOBYIO KUCIIOTY, WIN
2-[(4-{6-[(4-unano-2-pTopOeH3NIT)OKCH | TUPUANH-2 -1 } TUTIEPUANH- | -1n)meTni]-3-
(1,3-okcazon-2-unmermn)-3H-umunazo[4,5-bnupuann-5-kapOOHOBYIO KUCIIOTY,
WM ero (papMaLeBTHYECKU IpUeMIIeMast COJIb.

18. CoenunHeHue, KOTOpOE MPEACTABIIAET COOOM
70

A3 F \"S N\\ F O’S
EI N
N" 0 : j N 0
O Ny N , O. .N N@—( WJIH
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RCAGRAYAS

WIH ero (papMaleBTHYECKH MPUeMIIeMasi COJb.

19. Coenunenue, koTopoe  mpexacraeisser  cobort  2-[(4-{6-[(4-umano-2-
¢dTopOensmn)okcH | mupuAnH-2-1i j munepuanH- 1 -mn)mernn|-1-(1,3-okcazon-5-unmermn)- 1 H-
OeH3MMN1a3011-6-KapOOHOBYIO KHCIIOTY, WIH €ro (papManeBTHIECKU puemiiemMast CoJlb.

20. Coenunenmwe, KkoTtopoe  mpexacrasisier  cobort  2-[(4-{6-[(4-umnano-2-
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¢dTopOen3mn)oKcH | MUpUANH-2-1 j TunepuanH- 1 -mn)merun]-1-(1,3-okcazon-2-unmermn)- 1 H-
OeH3UMN1a3011-6-KapOOHOBYIO KUCIIOTY, WIH €ro (papMalieBTHUECKH IpuemiiemMast CoJb.

21. CoenunHeHnue, KoOTOpoe  mpencraBiser  coboit  2-[(4-{6-[(4-umano-2-
¢dropbensnn)okcu | nmupuanH-2-ui j munepasus- 1 -un)merw]-1-(1,3-okcazon-2-mnmernn)- 1 H-
OeH3UMH1a301-0-KapOOHOBYIO KHCIIOTY, UJIH €ro (papMalieBTHYECKH MPUEMIIEMAast COJIb.

22. CoenuHeHune, KOTOPOE MPEACTABISIET COOOM

2-[(4-{6-[(4-unanOOEH3UIT )OKCH | MU PUANH-2-1J1 } TUepUInH- | -1 )metun|-7-¢rop-1-
(2-merokcuyTi)- 1 H-6e H3uMuna3o1-6-kapOOHOBYIO KHCIIOTY,

2-[(4-{6-[(4-xmop-2-pTOpOeH3 M) OKCH |MIUPUANH-2 -1 } TUNIEPUANH- | -vuT)MeTni |-7-
¢Top-1-(2-merokcuaTin)- 1 H-Oen3nmuias3omn-6-kapOoOHOBYIO KUCIIOTY;

2-[(4-{6-[(4-unanoOeH3IT)OKCH | TUPUANH-2-1J1 } THITepa3uH- | -mn)mernn|-1-(2-
MeTokcry TN )- | H-OeH3umuaa3on-6-kapOOHOBYIO KUCIOTY,

2-{[(25)-4-{6-[ (4-umarHOOEH3UIT )OKCH | MU PUANH-2-1] } -2-MeTHIITUTIIepa3nH- 1 -
wi|metun §-1-(2-merokcusTi)- | H-6eH3nmMuna3on-6-kapOoHOBYIO KHCIIOTY,

2-{[(25)-4-{6-[(4-umano-2-PpTOpOEH3NIT)OKCH | TUPUANH-2 -1 § -2-METHIITUITEPA3HH- | -
wi|metun §-1-(2-merokcus T )- | H-6eH3nmMuna3on-6-kapOoHOBYIO KHCIIOTY,

2-{[(25)-4-{6-[(4-xnop-2-PpTOpOensm)okcu]-5-propnupuaun-2-mm }-2-
MeTununepasun-1-mi|mernn }-1-(2-metokcus T )- | H-6eHsumuaazon-6-kapOoHOBY O
KUCJIOTY;,

2-{[(2S)-4-{6-[(4-unanobeH3mI)OKCH]-5-PTOPITUPUANH-2-1JT } -2-METHIIITUNEPA3HH- 1 -
wi|metun §-1-(2-merokcusTin)- 1 H-OeH3umMuaa3oi-6-kapOOHOBYIO KHCIIOTY,

2-[(4-{6-[(4-xnop-2-pTopOeH3 M) OKCH |MUPUANH-2 -1 } TUNepuaAnH- 1 -mn)merni|-1-(2-
MeTOoKcH3TUN)- 1 H-OeH3umunazon-6-kapOoHOBYO KUCIOTY; UK

2-[(4-{6-[(4-xnop-2-pTOopOeH3 M) OKCH |MTUPUANH-2 -1 } TUNIepUANH- | -1un)MeTni |- 1-
[(1-meTokcunmknoby T )MeTw |- | H-OeH3nmuaa3on-6-kapOOHOBYIO KUCIOTY,

WM ero (papMaLeBTHYECKH TPUEMIIEMAst COJTb.

23. dapmaneBTHYECKas KOMIIO3UIMS, copep:kamas coenuHeHue ¢opmyisl [ mo
modomy u3 nm. 1-22 wnm ero ¢apManeBTHYECKH NMPUEMIIEMYIO COJb M (papMaleBTUYECKH
NPUEMJIEMBIN SKCIUITHEHT.

24. Crioco0® nedeHus: KapAuOMETaOOJUMYECKUX M aCCOLMHUPOBAHHBIX 3a00JIEBaHH,
BKJIFOUAIOIIMI  BBEIACHWE MIIEKONMTAIOIIEMY, HYXKAAOIEMyCs B TaKOM JICUEHHH,

TepaneBTHUECKH 3(P(PEKTUBHOIO KOJMUYECTBA COEIMHEHHs MO JitoboMy mu3 mm. 1-22 umm ero
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(dapmaneBTHYECKH MPUEMIIEMON couk, rre 3abosnesanue npeacrasiser coboit T1D (nmaber
tuna 1), T2DM (caxapublii auaber tuma 2), npeauaber, maunonarudeckuit T1D, LADA
(mareHTHBI ayToMMMyHHbIH nuader B3pocnbix), EOD (amaber Tuma 2 paHHero Havaia),
YOAD (arunuusbiii auader mononeix), MODY (caxapHbiii amaber B3pOCIOro THMA Y
MOJIOZbIX), AUA0eT, CBA3AHHBIA C HENOCTATOUHOCTBIO ITUTAHUS, TeCTALIMOHHBIN auader,
TUTNIEPTIINKEMUIO, PE3UCTEHTHOCTh K MHCYJIMHY, TeNaTHYECKYI0 PE3UCTEHTHOCTb K MHCYJIMHY,
HApPYLICHUE TOJIEPAHTHOCTH K TJIFOKO3€, AUA0ETHYECKYH) HEBPOIATHIO, AHAOETHYECKYIO
HedponaTuro, 3a0oJieBaHUE TMOYeK, JAMA0ETUYECKYH) PETHHOMATUIO, AaJIUIIOLUTAPHYIO
IUC(YHKIMIO, BUCIEPANIbHOE OTJOXEHHE JKUpA, allHOd BO CHE, OXKHUPEHHE, PacCTpoicTBa
npreMa MUY, YBEJTUYEHHE MAcChl Tela M3-3a MCIOJIb30BAHMS APYTHUX areHTOB, YPE3MEPHOE
NPUCTPACTHE K caxapy, IUCIUNHUAEMHIO, runepuHcyiuHemuto, NAFLD (HeankorosibHas
x)upoBasi Oonesnb medeHn), NASH (HeankoronbHbli crearorematut), Gubdpos3, UUppo3,
NEUYEHOYHOKJIETOUHYI0 KapLHUHOMY, CEepAEYHO-COCYOUCTOe 3ab0NeBaHue, aTepOCKIIepo3,
KOpOHapHO-apTepuaipHOe 3aloneBaHue, mnepudepuueckoe Ccocyaucroe 3adoJeBaHue,
TUMEPTEH3UI0, JHIOTENUANbHYI0 JUCPYHKIMIO, HapylleHWe TNOAATIUBOCTH COCYAOB,
3aCTOMHYIO CEpAEYHYI0 HEJOCTATOYHOCTh, MH(PAPKT MHOKAPAA, UHCYJIBT, FeMOPpParudecKuii
UHCYJIBT, WILIEMUYECKHH HWHCYJIBT, TPAaBMATUYECKOE TIIOBPEXKAEHHE TOJIOBHOTO MO3ra,
JIETOYHYI0 TUIEPTEH3HI0, PECTEHO3 I10CJI€ AHTHOIUIACTUKH, MEPEMEXKAIOLIYIOCS XPOMOTY,
NOCTIPAHANAIBHYIO JIUIIEMHUI0, MeTaOOJNMYecKHii aunuao3, KeTo3, apTPHUT, OCTEONopo3,
Gonesnp IlapkuHCOHA, rHNEPTPOGUIO JIEBOTO JKENyAOYKa, NepudepruuecKkoe apTepruasbHOe
3a0oieBaHKe, JEreHEePaALHI0 JKEJITOTO MATHA, KATAPaKTy, TIIOMEPYJIOCKIEPO3, XPOHHUECKYIO
MOYEYHYIO HEOCTATOYHOCTh, METAOOIUUECKUN CHHIPOM, CHHAPOM X, MPEAMEHCTPYabHBIN
CHUHIPOM, CTCHOKapIui0, TPOMOO3, aTepOCKJIEepPO3, MPEXOASIIUEe HUIIEMUYECKHE PUCTYIIBI,
COCYIUCTBI pPECTeHO3, HapylleHHe MeTaboyin3Ma TJIFOKO3bL, COCTOSIHHS HApPYLIEHHOTO
YPOBHS DJIIOKO3bl B IUIa3M€ KPOBU HATOINAK, THIEPYPHKEMHIO, MOIArpy, SPEKTHIIbHYIO
nucHyHKIMIO, OONE3HW KOXHM M COEAMHUTENIbHOW TKaHHW, ICOPHAa3, HM3bS3BJICHHUS CTOIIBL,
HecreU(pUUeCKUil S3BEHHbIH KOJUT, TUIEPANONUNPOTENH B-nmumonporenHemuto, 00ye3Hb
AnpureiiMepa, mMU30(QPEHUIO, HAPYIIEHHE KOTHUTUBHOW CIOCOOHOCTH, BOCHAJIUTENBHOE
3a0oneBaHNe KUIIEYHUKA, CHHIPOM KOPOTKOrO KUIIEYHHKa, Oone3Hb KpoHa, KONUT, CHHAPOM
Pa3IpaKEHHOTO KHUIIEYHHUKA, NPEAYNpPEKACHUE WU JIeUeHHe CHHAPOMA IMOJUKUCTO3a

ANMYHHKA U JICHCHUEC 3aBUCUMOCTH.
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