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Ipeanocelixyu n300peTeHns

ALK-2, Takke u3BecTHbIH Kak penentop aktuBuHa A I tuma (ACVRI1) nmm kak penenrop R1 (SKR1) ce-
PHH-TPEOHWHOBEIX MPOTEWHKMHA3, MIPEACTABIIET COOOH MPOTEMHKUHA3Y, KOTOpas y JIoAeH KOTUPYETCsS TEHOM
ACVRI.

ALK-2 mpexacraBnsieT coboit penentop BMP 1 tumna, koTopsiii mmpoko skcupeccupyercs. OH COnepKUT
BHEKJIETOUHBIA TOMEH, CBSI3BIBAIONIUH JINTAHMA, W PETyIUPYEMBIH BHYTPHUKJICTOUYHBIN CEPUH/TPEOHHWHKHHA3HBIN
JIOMeH, 00a 3 KOTOPBIX HEOOXOAUMBI IS TIepelayy CUTHAIIA.

Kocrtabie mopdorenetnueckue 6enxu (BMP) npeacrapnstor co6oii MHOTOQYHKIIMOHATBHBIE (haKTOPHI PO-
CTa, KOTOPBIC SBIIOTCS MPEACTaBUTEISIMU CylepceMeiicTBa TpaHchopmupyrommx ¢pakropoB pocra B (TGFp).
Ilepenaua curnana BMP urpaet BakHyro poJib B pa3BUTHH CEp/illa, HEPBHOM CUCTEMBI U XPSIICH, a TakkKe Ipu
(hopMHpOBaHMH KOCTEH B MOCTHATANBHBIN nepros. BMP skronnyeckn MHAYIUPYIOT GOpPMUpPOBAaHHUE YHIOXOHI-
PaJIBHBIX KOCTEH M MI'palOT KpaiHe BaXKHYI0 pojib B MopdoreHese ckenera u cycraBos (Urist, Science 110:893-
899 (1965); Olsen et al., Annu. Rev. Cell. Dev. Biol. 16:191-220 (2000); Kronenberg, Nature 423:332-336
(2003); Thomas et al., Nat. Genet. 12:315-317 (1996); Thomas et al., Nat. Genet. 17:58-64 (1997); Polinkowsky
et al., Nat. Genet. 17:18-19 (1997); Storm et al., Nature 368:639-643 (1994); u Wozney, Prog. Growth Factor
Res. 1:267-280 (1989)).

Ilepenaua curnana BMP perynupyercss Ha MHOKECTBE YpOBHEM, B TOM YHCIIE MOCPEACTBOM BHEKJIETOU-
HBIX aHTAarOHHUCTOB, TaKWX Kak HOrTHH (Massague, Nat. Rev. Mol. Cell. Biol. 1:169-178 (2000)). bsiio BeIIBH-
HYTO TPEATIONIOKEHIEe, YTO HECBOCBPEMEHHAs MM HEXXeJlaTelIbHas aKTHBAaIMs MMyTeH nepeaadn CUrHaa, Cyie-
CTBEHHO B@)KHBIX JJII HOPMAJIBHOTO Pa3BHUTHS, MOXKET CTUMYJIHPOBATH MATOJIOTHIECKHE MPOIECCHI, TaKHUEe Kak
crioHIMIoapTponatuu. Taxxke omucanbl dPQPEeKTs nepenadu curHaia BMP B OoTHOIEHWM WHUIMUPOBAHUS W
MPOTPECCUPOBAHUS aPTPUTA IMOCPEACTBOM IeHeTHUIEeCKOTo iepeHoca HorruHa (Lories et al., J. Clin. Invest., 115,
1571-1579 (2005)). ®uznonornveckue poiu nepepaun curHaga BMP u penenropom BMP npu HOpmambHOM
(hopMHpOBaHMH KOCTEH, B TOM YHCIIE Pa3BUTHH CKEJICTa U KOHEYHOCTEH, OBIIIM N3y4YeHBI U pacCMOTpeHbI B Zhao,
Genetics 35:43-56 (2003).

DKCHEepUMEHTHI ¢ aHTaroHncTaMu BMP neMoHCTpHUpYIOT, UTO peryisiuus cCurHanbHbIX OenkoB BMP sBis-
eTcsi OCHOBHBIM (hakTopoM 1pu (opmupoBanuu in vivo xoctedd (Devlin et al., Endocrinology 144:1972-1978
(2003) m Wu et al., J. Clin. Invest., 112: 924 (2003)).

[Iporpeccupyromast occuduiupyromas ¢udponucruiazus (FOP) npencrasiser coboit penko BcTpedaro-
meecss ¥ 00yCIOBIHMBAIOIIEE MOTEPIO TPYIOCTIOCOOHOCTH TEHETHYECKOE HapyIIeHHE, XapaKTepu3yIoleecs: aHa-
TOMHYECKHMH 3aKOHOMEPHOCTSIMH BPOXKICHHBIX MMOPOKOB PAa3BUTHS OONBIINX IMATBLEB CTOI W IPOTPECCHUPYIO-
e TeTepOTONMMYECKON YHAOXOHAPATBLHON occuuKanmu. DKTonrdeckas xcnpeccuss BMP4 Orplina BbisIBIICHA Y
narueHToB, umeronux FOP (Gannon et al., Hum. Pathol. 28:339-343 (1997) u Xu et al., Clin. Genet. 58:291-
298 (2000)). beuto mokazaHo, uTo manueHTsl, nMeromue FOP, xapakrepn3oBainch akTHBHPYIOIMMI MYTallys-
mu B ALK-2 (Shore et al., Nat. Genet., 38 (5):525-7 (20006)).

Bbuio ycraHoBieHo, yTO M30BITOUHAs nepenada curHana BMP npuBomuT K psiy COCTOSHHMN, ONMCaHHBIX
Beire. B WO 2008033408 u WO 2009114180 onucanbl HHTHOWTOPHI ITyTH niepenadyn curHaiga BMP. Tem He
MEHee, BCE ClIe CYIIECTBYET MOCTOSHHAS MOTPEOHOCTH BBISBICHHS ajlbTEPHATHBHBIX ITyTEH, C IOMOIIBIO KOTO-
pbIx nepenauy curHaia BMP moxHo perynupoBats.

Takast TOTpeOHOCTh MOXKET OBITh YAOBIETBOPEHA IMyTEM Pa3pabOTKH CEJICKTUBHBIX HHTHOUTOPOB ALK-2.

Crnemuduueckue antutena k ALK-2 onmcansl, Hanpumep, B WO 1994011502 u WO 2008030611. Octeo-
TeHHbIe OeNkH, KoTophie cBs3bIBatoTcs ¢ ALK-2, ormmmcansr B WO 2012023113 1 WO 201207703 1.

B WO 2007123896 onmcan crioco0 JiedeHus aTOJIOTHH, aCCOIMUPOBAHHOM C TeTEPOTONMMYECKO# occudu-
Kamue, mocpeacTsoM BBeneHHS siRNA, crienmupuvHON B OTHONICHWH HYKJICHMHOBOW KHCIOTHI, KOIUPYIOMIEH
MyTaHTHBIH ALK-2.

B WO 2014160203 u WO 2014138088 onmcansl narnoutopsl myta BMP. B WO 2015152183 onwucanst
uaruouropsl ALK-2 st neyennst FOP. Marunouroper ALK-2 taroke onucanst B WO 2014151871.

Kpartkoe onucanne n300pereHus

CymiecTByeT NMOCTOSIHHAsI MTOTPEOHOCTh B pa3paboTKe HOBBIX MHrHOMTOpoB ALK-2, KOTOpBIE SBISIOTCA
XOPOIIMMH KaHIUIATHBIMU JIEKAPCTBEHHBIMH CpefcTBaMHU. J[Js TaKMX KaHAWAATOB MOTYT OBITh HaWJEHBI BapH-
aHTBl TIPUMEHEHUs inter alia B JedeHHH Tporpeccupyonieii occudpumupytonieit pudpoaucruiazun (FOP) wmun
HEHACJIEICTBEHHOU TeTepoTronndeckoii occudukaryu (HO).

B mHactosmeM n300peTeHHH INPEXyCMOTPEHBI COCOWHEHHS, WX (apMaleBTUYECKH IPHEMIIEMBIC COJIH,
(hapMarieBTHYECKIE KOMIIO3HIINH, COAEPIKAIINEe UX, P 3TOM COCAMHEHHS MPEICTABISIOT COO0H MHTHOUTOPHI
ALK-2. B HacrosmeM H300peTeHNH JOMOJHATEIBHO PETyCMOTPEHBI CIIOCOOBI JICUSHUS, TIPEAYTIPEKISHUS WITH
CHIDKEHUSI TSDKECTH Tporpeccupyromei occuduuupyromeit pudpomuciuiazun (FOP) nnm HeHnacnencTBeHHOH
rereporonuueckoii occudukanuu (HO), Britovaromye BBeIcHHE HYXIAIOMEMYCS B 3TOM CyObeKTy 3¢ deKTnB-
HOTO Konm4decTBa nHruouropa ALK-2.

B nanHOM JOKyMEHTE OIMCaHBI pa3INyHbIC BAPUAHTHI OCYIIECTBICHUS HACTOSIIIETO H300pETEHHSI.

B onpeneneHHbIX acnekTax B JaHHOM JIOKYMEHTE MPeaycMOTpeHo coeauHenne Gpopmyisl (I) B cBoOoHOM
¢dopme mm B popme papMarieBTHIECKH IPHEMIIEMOH COIIH
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(I).

B npyrom BapmaHTe OCYIIECTBICHHS B HACTOAIIEM H300pETEHHHM MPENyCMOTpEHa (apMarieBTHIecKas
KOMITO3HUITHSI, COJIepIKaIIasl TeparneBTUIeCKu 3PPeKTHBHOE KoIudecTBO coenuueHus Gopmymsl (1), onpenencH-
HOTO B JJAHHOM JIOKyMEHTE, B CBOOOAHOW (opme mimu B Gopme (papManeBTHUSCKU TPUSMIIEMON COJMHM M OJHH
WA HECKOJIBKO (hapMaIleBTHICCKH MTPUEMIIEMBIX HOCHTEIICH.

B H0ONOMHUTETFHOM acleKTe HacTosIee N300peTeHHE OTHOCUTCS K CIIOCcO0y TOIaBICHHSI aKTHBHOCTH pe-
LENTOpa aKTUBUHOBOHM penenroprnonobHoil kuHasel 2 (ALK-2) y cyObekTa, rae crnoco0 BKIIOYaeT BBEICHHUE
cyOBeKTy TepamneBTHUECKH d()PeKTUBHOrO KoaudecTBa coenuHeHus ¢popmyibl (1), onmpeneieHHOTO B JaHHOM
JIOKyMEHTe, B CBOOOTHOH GopMme mii B hopMe hapMarieBTHIECKH TPUEMIIEMOM COJIH.

B eme ogHOM acriekTe HacTOsIIEe M300pETeHNE OTHOCUTCS K CHOco0y JIeUeHHsT HapyIIeHus Miu 3aboe-
BaHUs, BRIOPAHHOTO W3 TeTEPOTONMMIESCKOW OCCH(PHMKAIIMN WIH Tporpeccupyromeii occupuupyromeit Guodpo-
JUCTUTa3UH, BKIIOYAIOIIEMY BBEJICHNUE CYOBEKTY TeparneBTHIeCKH 3(PPEKTUBHOTO KOIMUYECTBA COeaUMHEHUs (Pop-
myisl (I), onipeeIeHHOTO B TaHHOM JOKYMEHTE, B CBOOOAHON Gopme uiu B hopMe dapMareBTHUSCKA TPHUEM-
JIEMOM COJIH.

CoeIMHEHHS COTIIACHO HACTOSINEMY H300PETCHUIO TEMOHCTPUPYIOT pUeMIIeMbIe (JapMaKOKHHETHYCCKUE
CBOWCTBA, SBISIOTCS HETOKCUYHBIMH U JIEMOHCTPUPYIOT HE3HAYHUTEIIFHOE KOJMYECTBO MOOOYHBIX 3P pekToB. B
YaCTHOCTH, COCIMHCHHS COTJIACHO HACTOSIIEMY H300PETCHHUIO SBISIOTCS CEICKTHBHBIME HHTHOUTOpaMu ALK-2
MO CPaBHEHUIO C IPYTUMU perienitopamu. KpoMe Toro, uaeamsHoe KaHAUAATHOE JICKAPCTBEHHOE CPEJICTBO OyAeT
HAXOIUTHCS B (hopMe, KOTOPas ABJISIETCS CTA0WIHHOMN, HETUTPOCKOITUYHOM U JICTKOH JUTsl COCTABJICHUSI.

Onucanue yeprexei

Ha ¢wur. 1 moka3an xonmudecTBeHHbIH aHanu3 ¢ npuMeHeHneM UCT rerepoTonmueckoil KOCTH, chopMupo-
BaHHOM B TIPaBOM 3aJHEH KOHEYHOCTH MBIIIEH depe3 6 Hemenb mocie nHayknun oboctpenuss FOP ¢ momonisio
aneroBupyca/CTX, u mokazan 3¢ ¢deKT IedeHns ¢ IPUMEHEHNEM COSTMHEHUS A B TeUeHHE 6 HECNb B OTHOIIIC-
HuM obpazoBanust HO. Cpennee 3nauenne = SEM. *: p <0,05, **: p <0,01, ***: p <0,01 B cpaBHeHUM ¢ 00pa-
0oTKoO# cpenoii-HocuTeneM; ogHocTopoHHU ANOVA ¢ ucnofib30BaHHEM aloCTEPHOPHOTO KpuTepus JlaHHeT-
Ta;

Ha (ur. 2 - KOJMYECTBCHHBIA aHamu3 ¢ ucrmoib3oBanneM UCT reTepoTonmmueckord KOCTH, COPMHUPOBAH-
HOW B IIpaBOM 3a/IHEH KOHEYHOCTH MBIIIEH depe3 8 Helenb mocie HHAyKIuu oboctpenuss FOP ¢ moMombpio ame-
HoBHpyca/CTX, u mokazan 3Q¢eKT JeUeHns ¢ IPUMEHEHUEM COSMHECHU A B TeueHHe 6 Helenb B OTHOIICHUH
obpazosanus HO. Cpennee 3nauenue = SEM. *: p <0,05, **: p <0,01, ***; p <0,01 B cpaBHEeHNU ¢ 00pabOTKOMH
cpenoii-HocureneM; t-kputepuil CTbIOIEHTa;

Ha Qur. 3 - MOPOIIKOBas PEHTI'CHOBCKAs MU(PpPAKTOTpaMMa KPHUCTAIUIMYECKONH CBOOOIHON (POpPMEI KpH-
cTayuioB Moaupukanuu Hy coequaeHus A;

Ha ¢wur. 4 - quarpamma TuQQepeHIMaTbHON CKAHUPYIOIIEH KaJOPUMETPUU KPUCTAILIOB KPUCTALITHYCCKOM
cBoOOTHOM popmbl Moaupukauu Hy coequaeHus A;

Ha ¢ur. 5 - TarpaMMa TepMOTPaBUMETPHUUCCKOTO aHAIN3a KPUCTAILUTHYCCKOW CBOOOIHOM (HOPMBI MOIH-
¢uxanmm Hy coenuaeHus A;

Ha ¢ur. 6 - quarpamma Pypbe-CIIEKTPOCKONTUN B WH(MpaKpacHOHW 00JaCTH KPUCTAIUTMYECKON CBOOOTHOMN
dhopmbl Mmommdukanuu Hy coennaenus A,

Ha (ur. 7 - MOpPOIIKOBass PEHTTEHOBCKas MUPPaKTOrpaMMa KPUCTAJUTMIECKON CBOOOAHON (HOpMBI MOIH-
(dukanmm A coemuHeHUs A;

Ha ¢ur. 8 - nuarpamMmma auddepeHIMaNbHON CKAaHUPYIOMICH KaJOPUMETPUN KPHUCTAITMIECKON CBOOOTHOMN
(hopMbl MOTUHKAIIK A COCTUHECHUS A;

Ha ¢ur. 9 - TuarpaMMa TepMOTPaBUMETPHUUCCKOTO aHAIN3a KPUCTAILTHUCCKOW CBOOOIHOM (HOPMBI MOIH-
(ukan A coeTUHCHHS A;

Ha ¢wur. 10 - guarpamma @ypre-CIeKTPOCKONMU B HH(paKpacHOH 00JacTH KPUCTAIUINIECKOH CBOOOIHOM
(hopMblI MOTUHKAIIK A COCTUHECHUS A;

Ha ¢ur. 11 - mopomrkoBast pEHTTCHOBCKas JU(PpPAKTOrpaMMa KPUCTAILTHYECKON cOoNU (hyMapoOBOI KUCIIOTHI
moaudukarm Hy coenuaenus A;

Ha ¢wur. 12 - quarpamma nudepeHITHATEHON CKAaHUPYIOMIEH KaTOPUMETPHH KPUCTALTHIECKON COmu (y-
MapoBOi KUCIOTHI Moaudukauu Hy coequaenus A;

Ha ¢wur. 13 - TnarpaMMa TepMOrpaBUMETPHUUECKOTO aHAIN3a KPUCTAIUIMIECKOH coy (hyMapoBOil KUCIIOTHI
Moaudukarm Hy coenuaeHns A;

Ha ¢ur. 14 - quarpamma Oypbe-CreKTPOCKONUU B HHPPAKPACHOH 00JIACTH KPUCTAIUTHYCCKON COMH (pyMa-
POBO#i KHUCTOTHI MouduKanuu Hy coenuHeHns A;

Ha ¢ur. 15 - quarpaMmma TUHAMHYIECKON COPOIMH MAapOB KPUCTAILTHYECKON COIMHM (pyMapoBON KUCIOTHI MO-
mudukammn Hy coenunenust A nipu 25°C, cioco6 nipu otHocuTenbHoH BiakHocTH (RH) 50%-0%-90%);
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Ha ¢ur. 16 - quarpaMmma TUHAMHYICCKON COPOIMH MAapOB KPUCTAILTHYECKON COMU (pyMapoBON KUCIOTHI MO-
mudukammn Hy coenunenust A npu 40°C, cioco6 nipu otHocuTenbHOoH BiakHocTH (RH) 50%-0%-90%);

Ha ur. 17 - mopomKoBasi peHTIeHOBCKas TU(PpaKTorpaMMa KpUCTALTHIECKOW cor GocPOpPHON KUCIOTHI
COCIUHCHUS A;

Ha ¢ur. 18 - mopomkoBass peHTTeHOBCKas audpakrorpaMma aHTHIPHIA KPHCTaUIMIECKOW CBOOOMHOMN
dhopmsl (mpumep 89C);

Ha ¢ur. 19 - mopomKkoBas PEeHTTEHOBCKAs TU(PPAKTOrpaMMa TPUTHApPATa KPUCTALIMUECKONH CBOOOIHOMN
dhopwmsl (mpumep 89D).

Ionpo6Hoe onncanne u3odpeTeHUs!

B wactHOCTH, HacTosIIee M300peTeHNne OTHOCUTCS K coennHeHuo hopmyisl (I) B cBoOoaHOM hopme miu B

(hopme preMIIeMoi cou

(1),
rae L mpencrapnser coboit ces3k, (CH,),, -CH(CHj3)-, -O-(CH,),-, -C(O)-, -C(O)-NH-(CH,),-;

n paBusercs 1, 2 wnu 3;

R, BrIOpaH u3 C;-Ciuukioankuia, He0Os3aTeIBHO 3aMEIICHHOTO OJJHUM WK 0O0Jiee 3aMECTUTEISIMU, He3a-
BHCHUMO BBIOpaHHBIMH W3 TUApokcwia, ranoreHa, C;-Csamkuna; mMocTukoBoro Cs-Cjplmkmoankuia, HeoOs3a-
TEJIHHO 3aMEIICHHOTO OJTHUM WM 00Jiee 3aMECTUTEISIMH, HE3aBUCUMO BBIOPAHHBIMH M3 THAPOKCHIIA U THAPO-
kcuC,-Ciankuna;

R, u R; HezaBucumo Be1Opansl u3 H, ramorena u C;-Csankunia;

R, BeIOpan u3 NRsR¢; N-comeprkaliero S-4IeHHOTO TeTepOIMKIMIECKOTO HEapOMaTHIECKOTO KOJIbIa, He-
00513aTENIFHO COJIEPIKAIIECTO OJMH WK 00Jiee JTOTOIHUTEIFHBIX TeTepPOaToOMOB, BeIOpaHHbIX w3 N, O win S, rue
YKa3aHHOE KOJBIIO HEOOS3aTeIFHO 3aMEICHO OJHUM Wiu 0osee R;, v rlie yka3aHHOE KOJNBIO MPHUCOCTUHEHO K
OCTaJILHOW YacTH MOJIEKYJBI TIOCPEICTBOM aToMa yriiepoja B Kojblie; Wi N-colepiKallero 6-4JeHHOro reTe-
POLMKIIYECKOTO HEapOMaTHISCKOTO MOHOIIMKIIMIECKOTO WIIH OUITMKINIECKOTO KOJIbIa, HEOOSI3aTeIbHO COMEep-
JKAIETO OJWH WK 00Jiee MOMOTHUTEIBHBIX TeTePOaTOMOB, BIOpaHHBIX U3 N, O wiu S, e yKa3aHHOE KOJIBI0
HEeoO0s13aTeIbHO 3aMEIICHO OJHUM WiIH Ooniee R;, W The yka3aHHOE KOJBIO MPHCOCIUHCHO K OCTANBHOW YacTH
MOJICKYJIBI TIOCPEACTBOM aTOMa yTIepoaa B KOJIBIIC,

Rs m Rg BMecTe ¢ aromoM N, K KOTOpOMY OHHU MPHUCOEAMHEHBI, 00pa3yioT S-WICHHOE HeapoMaTHIeCKOe
KOJIBIIO, HEOOSI3aTEIBHO CcoZiepIKaliee OMUH JOTIOTHUTEILHBIN TeTepoaToM, BeIOpanHblid u3 N, O wiu S, HeoOs-
3aTeJIbHO 3aMEIEHHbBIH OHUM MK O0oitee R;

6-wIeHHOE HeapoMaTHUECKOe KOJbI0, HE0Os3aTeIbHO COJIepIKaIlee OMUH JAOMOJHUTENBHBIN TeTepoaToM,
BbIOpaHHBIH U3 N, O mwiu S, HeoOsA3aTeNbHO 3aMEICHHBIN OTHUM WiIn Oonee Ry; nimm

7-4JICHHBIA CITUPOIIMKII, HEOOS3aTEIEHO CONCPIKAIIUI OJMH JOMOTHUTEIEHBIA T€TEPOaTOM, BEIOPAHHBINH U3
N, O unu S, HeoOsA3aTeabHO 3aMEIEHHBIH OTHUM WK OoJiee R7;

R, nezaBucumo BeiOpan u3 Ci-Csankwmna, ruapokcuC,-Csankuna, ranoreHC,-Csankuna, Ci-CsankokcuC-
Csankumna, ragorenC,-CsankokcuC,-Cyankmna, C,-Cjamkuauna, nuanoCi-Csankuna u (CH,)-Rg;

m paBusercs 0, 1, 2 wu 3;

Rg BEIOpaH u3

4-, 5- Wi 6-WICHHOTO HACHIIICHHOTO WM HEHACHIIIEHHOTO HEapOMaTHUECKOTO TEeTEPOIMKIMYECKOTO
KOJIBIIA, COMIEPIKAIETO OJIMH WIIM HECKOJIBKO TeTepoaToOMOB, BRIOpaHHBIX W3 N, O wiH S, pHu 3TOM yKa3aHHOE
KOJIBIIO HEOOs3aTehbHO 3aMEMIeHO OAHMM WM 0oJiee 3aMeCTUTEIIIMU, He3aBUCUMO BBIODAHHBIMH W3 OKCO,
SO,C,-Csankuna, ranoreHC,-Csankuiia; win

C;-CyuMKI0aaKkuiIa, He00s3aTEIBHO 3aMEIEHHOTO OAHUM HIIH 00JIe€ raJOr€HOM.

Hcnone3yemslii B TaHHOM A0KyMeHTe TepMuH "C;-C;ankun" 0THOCUTCS K pajuKaly ¢ IMHEHHON uiu pas-
BETBJICHHOU YTJICBOAOPOIHOM IIETIBIO, COCTOSIIEMY TOJIBKO M3 aTOMOB YTIIEPOJa W BOAOPOAA, HE CONCPKAIIEMY
HCHACBIMCHHBIX CBS3CH, IMCIOIIEMY OT OJHOTO J0 TPEX aTOMOB YIJIEPOJAa, U KOTOPBIH MPUCOCIUHECH K OCTaNb-
HOW YacTH MOJICKYJBI MOCPEACTBOM oauHapHOW cBs3u. [Ipumepsl Ci-Csankmia BKITIOYAIOT METHI, 3TWI, H-
nponw, 1-MeTHIdTHI (M30IPOIIHIT).

Hcnonp3yemblii B TaHHOM JOKyMeHTe TepMHH "THAPOKCUC-CiaiKkui" OTHOCHUTCS K paauKairy (GopMyIsl
-R,-OH, rne R, npencrasmnsier coboit C;-Csanmkui, onpeeIeHHbIH BBIIIIE.

Hcmonb3yeMeblit B 7aHHOM NOKyMeHTe TepMHH "C3-C/IIUKITIOATKHI" OTHOCUTCS K HACBHIIEHHBIM MOHOITUK-
JUYECKUM YTIEBOJOPOAHBIM TPYIaM, COCTOAIMM u3 3-7 aromoB yriepoxaa. [lpumepsr Cs;-Ciumkimoankuia
BKITIOUAIOT ITUKIIOTPOIIHI, IIUKJIOOYTHII, ITUKIOTICHTHII, ITUKIIOTEKCHII, IIUKIIOTETITHIL.

Hcrnone3yeMsblii B ganHoM nokymeHTe TepMuH "C-Csankokcu" oTHOCHTCS K pamukany (opmynsl -OR,,
rae R, mpencraBmser coboit C;-C;anKmiIbHBIA paguKkan, B IEJIOM ONpelesieHHbI Bhimie. Ilpumepsr C-
C;aJIKOKCH BKITFOYAIOT 03 OTPaHUYCHUS METOKCH, 3TOKCH, IPOIOKCH, H30IPOIOKCH, OYTOKCH, M300YTOKCH,
MEHTOKCH M TEKCOKCH.
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Hcnonw3yemslit B tanHOM pokyMeHTe TepMuH "'C -CsankokcnCi-Csankun" oTHOCUTCS K paankary Gopmy-
mel -R,-O-R,, tme R, mpencraBmser coGoit Ci-C;ankwibHbIA pamukan, u R, mpexacraBmser coboit Ci-
C;aNKUIBHBIN paguKal, onpeneIeHHbBIN BhIle. ATOM KHCIOPOaa MOXKET OBITh CBSI3aH C JIIOOBIM aTOMOM YTJIEPO-
Ja B r000oM amkuiabHOM panukaie. [lpumepsr C;-CsankokenC,-Csakuia BKIIOYAIOT, HAPUMEP, METOKCHMeE-
THJI, METOKCHITHII, STOKCHITHIL.

"TaoreH" wiy "rayoreHo" OTHOCUTCS K OpoMmy, XJIopy, GTOpY WK HOTy.

Hcrnone3yeMbrii B nanHoM nokymeHte TepMmuH "ramoreHC-Csamkmn" wmu "ramoreHoC,-Csamkun" oTHO-
curcs K C-C;aNKuIbHOMY paguKairy, ONMpeaeICHHOMY BBIIIE, 3aMEIICHHOMY OJHUM I HECKOJIBKUMH Tajiore-
HOBBEIMH paJIiKalaMH, ONpeaesieHHpIME BbImie. [Ipumeps ranoreHoC-Csaikuia BKIIOYAKOT, HAPUMEp, TPHd-
TOPMETHJI, TUGTOPMETHII, PTOPMETHII, TpUXJIopMeTH, 2,2,2-tpudropatui, 1-gpropmerin-2-dpropatui, 3-6pom-
2-¢ropripornit ¥ 1-0poMMeTHII-2-0pOMITHIL.

Hcnonb3yemslii B TaHHOM A0KyMeHTe TepMHH "ranoreHC,-CsankokcuCi-Csankun" OTHOCUTCA K paguKary
dopmynsr -Ry-O-R,, e R, npeacrarnser cobot C-CiankmibHBIA pagukai, u R, mpencraBiseT co0oi ranmo-
reHC,-C;anKuiabHBINA paguKall, ONpeaeIeHHbIN BhIIIE.

Hcmonb3yeMblii B JaHHOM JA0KyMeHTe TepMHH "N-cojepxkaliee S-1IeHHOE TeTepOIHKINIECKOoe HeapoMa-
THYECKOE KOJBII0, HEOOS3aTeNBHO Co/AepiKaliee OIWH WM HECKOJBKO IONOJTHHUTEIBHBIX T'€TEPOaTOMOB, BEI-
Opannbix U3 N, O Wi S" 110 OTHOIIEHHIO K R4 OTHOCHUTCS K HACHIIIIEHHOMY WJIM HEHACBHIIIEHHOMY HeapoMaTH4e-
CKOMY KOJIBITy WJIM KOJIBLIEBOM CHCTEME, KOTOpasi MPEeACTaBIIeT CO00H S-4IeHHOe MOHOLIMKIMYECKOE KOJIBIIO,
conepkamiee 1, 2 unum 3 rerepoaroma, BIOpaHHbIX U3 O, S 1 N, re 1o MEeHbIIeH Mepe OJIMH TeTepoaToM Mpe-
ctaBnseT coboit N. N-comeprkaliee reTeponuKInIecKoe HeapoMaTHIeckoe KOJIBII0 MOXKET OBITh MPHCOSTNHEHO
MOCPEACTBOM TeTepoaToMa WiH aToma yriepoaa. [Ipumepst N-copepikalero S-4JeHHOTO reTepOIlMKINYECKOTO
HEapOMATHYCCKOTO KOJIbIA BKITFOYAIOT IMUAA30JIUINH, IMHIA30JIUH, TUPPOJIAH, TAPPOITUINH.

HUcnonb3yeMslil B JaHHOM A0KyMeHTe TepMHH "N-copepxaliee S-4JIeHHOE IeTepOLUKINYECKOe HeapoMa-
TUYECKOE KOIBI0, HEOOA3aTeIBHO COJACpIKAIlee OJUH WM HECKOJBKO IOMOJHHUTCIBHBIX T'€TEPOAaTOMOB, BEI-
Opanabix w3 N, O wmwmu S" mo oTHomeHWIO K R, BKIIOYWaeT B KavyeCcTBE NIPUMEPOB MHUPPOITUAWH, 2,3-
JTUTHAPOIINPPOII, OKCA30IUANH, IMUAIA30IUINH. B IpeAnmoyTHTe IhHOM BapHaHTE OCYIIECTBICHHUS OH OTHOCUTCS
K muppouAnHy. Konbo mpucoemHeHo K OCTaTbHOM 9acTH MOJIEKYIIBI IIOCPEICTBOM aTOMa yTiepo/ia B KOJIbIIE.

Hcnonp3yemslii B JTaHHOM JOKyMeHTE TepMHH "N-cozaepikaliee 6-wIeHHOE TeTepONHKINYEcKoe HeapoMa-
TUYECKOC MOHOIMKIMYECKOE WM OMIMKINYECKOE KOJBIIO0, He0OsS3aTeNbHO coepiKallee OJUH M HECKOIBKO
JTOTIOTHUTETHHBIX TeTepoaToMOoB, BeIOpaHHBIX 3 N, O wim S" mo oTHOIIEHUIO K R, BKIIIOYaeT B KayeCTBE IPH-
MepOoB MOPQOIHH, THOMOP(OIUH, MATIEPUANH, TUNepa3uH, 3-azadbunukio[3.1.0]rekcan. B mpeamodruTesbHOM
BapHaHTE OCYIICCTBICHUS OH OTHOCHTCS K 3-a3abuimkio[3.1.0]rekcany. KonbIo mpucoeqHEHO K OCTaIbHOU
YaCTH MOJIEKYJIbI IOCPEJCTBOM aToMa yriepoja B KOJIbIIE.

Hcnonp3yemblii B JTaHHOM JJOKyMEHTE TEPMHH "S-wIEHHOE KOJIBbLIO, HE0OS3aTeIbHO Co/IeprKaliee O1H J0-
TIOJIHUTENBHBIN TeTepoaToM, BeIOpaHHblid n3 N, O min S" o OTHOIIEHMIO K BapHaHTaM OCYIIECTBICHUS, rae R
u R¢ BMecTe ¢ atTomMoM N, K KOTOpOMY OHU TIPUCOCIMHEHBI, 00pa3yIOT YKa3aHHOE KOJIBIO, BKITFOYAET B KAYCCTBE
MPUMEPOB MUPPOIHUIUH, 2,3-AUTHAPOTUPPOI, OKCAZ0IUINH, UMUA30JIUIUH. B mpennouTuTebHOM BapuaHTe
OCYILECTBIICHHS OH OTHOCHUTCS K IIUPPOITUANHY.

Hcmonb3yeMblil B JaHHOM TOKYMEHTE TEPMUH "6-1JICHHOE KOJIBII0, HEOOsI3aTeIbHO coIeprkaliee OuH J10-
TIOJTHUTENIbHBIN TeTepoaTtoM, BeIOpaHHbIi n3 N, O wiu S" 1Mo OTHOMIEHUIO K BapUaHTaM OCYIIECTBICHHS, TAe Rs
u R¢ BMecTe ¢ atTomoM N, K KOTOpOMY OHH TIPUCOEAMHEHBI, 00pa3yloT yKa3aHHOE KOJIBIIO, BKIIIOYAET B Ka4eCTBE
TPUMEPOB, MUICPUANHIIT, MOP(OITHHII, TTUIIEPA3HHIUIL

Hcnonp3yemblii B TaHHOM JOKYMEHTE TEPMHH '7-4JCHHBIH CHHMPOLMKI, HEO0OsA3aTEIBHO COJICPIKallUi
OJIMH JTOTIOJTHUTEIBHEIH reTepoaToM, BeIOpaHHEIH u3 N, O win S" 1Mo OTHOIICHUIO K BApUAHTAM OCYIICCTBICHHUS,
rae Rs u Rg BMecTe ¢ atomoM N, K KOTOpOMY OHH MPHCOCIUHECHBI, 00pa3yIOT YKa3aHHOE KOJBIIO, BKIIFOYACT B
KadyecTBe NpuMepoB 2-azacnupo[3.3]rentan, 2-okca-6-azactupo[3.3renran.

Hcnonb3yeMblil B JaHHOM JAOKYMEHTE TepMHUH "MOCTUKOBBIN Cs-C1oLHUKIOANKII" OTHOCUTCS K HACHIIIEH-
HOW OMIIMKIINYECKOW WM TPUIUKINYCCKON KOJBIIEBOM CHCTEME, COMEpIKAIICH 110 MCHBIIICH Mepe OJIH MOCTHK.
IIpumepsr  mMoctukoBOoTO  Cs-CgIUKIIOQNKIMIIA BKIIOYAlOT, Hampumep, Ounwmkio[l.1.1]mentan, OwWIMK-
110[2.2.2]okran, 6umukno[2.2.1]rentan, tpumukro[3.3.1.1%  nexar.

Hcrnonb3yeMerii B ganHoM nokymMeHTe TepMHH "C,-C adKUHWI" OTHOCHUTCS K TPYIIIE, MPEACTABISIOMEH
co0olt pagukan ¢ JTUHEHHOW IeNbI0, COCTOSIIECH TOJBKO W3 aTOMOB YTJIEpoJa W BOJOPOJA, COIEpKalieil Imo
MEHBIICH Mepe OAHY TPOMHYIO CBA3b, IMEIOMIEH OT IBYX 10 YETHIPEX aTOMOB YTIepoja, U KOTOpas IPUCOSIH-
HEHa K OCTaJbHON YacCTH MOJEKYJBl MOCPEACTBOM omuHapHOH cBs3u. [Ipumepsr C,-CjankuHuma BKIOYAIOT,
HaNpUMep, STHHI, TPOTI- 1 -uHWI, OyT-1-UHHII.

Hcnonp3yemblit B 1anHOM fokyMeHTe TepMHH "1inaHoC-C;aikui" OTHOCUTCS K paaukany GopMmysl -R,-
CN, rae R, mpencraenser coboii C;-C;alKui, onpeIeIeHHBIN BBIIIIE.

Ucnonb3yeMblil B JTaHHOM JOKYMEHTE TepMUH "4-, 5- Uau 6-4JI€HHOE HACBIUICHHOE MM HEHACHIIIEHHOE
HEapOMATHYCCKOE TeTEPOIMKINICCKOE KOJBIIO, COJACPIKAIICEe OUH WIH HECKOIBKO TeTepOaToOMOB, BRIOPAHHBIX
3 N, O winu S" BKITIOUaeT B KauecTBE MPUMEPOB TETPAaruIponupad, MopdoHH, THIEPUINH, oKceTad. B mpen-
MOYTHTEIEHOM BapHaHTE OCYIIECTBICHHUS OH MPEICTABIAET COOO0M TeTparuaponmpaH.

Hcrnonb3yeMbrii B manHoM gokymeHTte TepmuH "ALK-2" oTHocuTcs k perentopy akTuBuHa A 1 Thma
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(ACVRI), taxxe u3BectHoMy kak ACVRLK?2; SKR1; ACVR1A; peuentop aktuBuHa | TMna; akTUBUHOBAs pe-
nentoprnonoOHas KuHa3a 2; perentop R1 cepuH/TpeOHHHNIPOTEHHKIHA3, pelentop | Tuma cymepcemeiicTBa
TGF-B; ACTRI; TSRI; kunaza 2, momobHas peuenrtopy aktuBuHa A Il Tuma; perentop akTuBuHA | THIA; THII-
pokcuankmimporenaknnasza; ACTR-I; TSR-I.

B nmanHOM MOKYMEHTE OIMMCaHbI Pa3UYHbIC BapHAHTHI OCYIIECTBIICHUS HacTosmero n3odperenns. Heob-
XOJIMMO TIPU3HATh, YTO XaPAKTEPUCTHKH, OMMCAHHBIC B KAKIIOM BapHAHTE OCYIIECCTBICHUS, MOKHO OOBEIUHATD
C IPYTMMH OTIUCAHHBIMHU XapaKTEPUCTHKAMH C TIOTYYSHHEM JIOTIOJHUTEILHBIX BApUAHTOB OCYIIECTBICHHUS Ha-
CTOSIIIIETO U300pETCHMSL.

Bapwuant ocymectenenus 1. Coenunenue Gopmynsl (I) B cBoO0OaHO Gopme mwin B popme (papmareBTHYC-
CKHU MIPUEMJIEMOM COJIH

Ty Rﬁ

rae L mpencrapnser coboit ces3k, (CH,),, -CH(CHj3)-, -O-(CH,),-, -C(O)-, -C(O)-NH-(CH,),-;

n paBusercs 1, 2 wnu 3;

R, Be1Opan n3 C;-C;umkioankuia, HeoOs3aTeTbHO 3aMEIIEHHOTO OJTHAM MU 00Jiee 3aMECTUTEIIIMU, He3a-
BHCHUMO BBIOpaHHBIMH W3 TUApokcwia, ranoreHa, C;-Csamkuna; moctukoBoro Cs-Cjplmkioankuia, HeoOs3a-
TEJIHHO 3aMEIICHHOTO OJTHUM WM 00Jiee 3aMECTUTEISIMH, HE3aBUCUMO BBHIOPAHHBIMH M3 THAPOKCHIIA U THAPO-
kcuC,-Ciankuna;

R, u R; HezaBucumo Be1Opansl u3 H, ramorena u C;-Csankuna;

R, BEIOpan 3 NRsR¢; N-conmepxkamero S-4JIeHHOTO TeTEPOIMKINIESCKOT0 HEApOMATHYECKOTO KOJIbIIA, He-
00513aTENIFHO COJCPIKAIIECTO OJMH WK 00Jiee JOTOIHUTEIFHBIX TeTePOaToOMOB, BeIOpaHHbIX w3 N, O win S, rue
yKa3aHHOE KOJBIIO HEOOS3aTEIFHO 3aMEICHO OJHUM Wiu Oosee R;, u rlie yka3aHHOE KOJNBIO MPHUCOCTUHEHO K
OCTaJIbHOM YacTH MOJIEKYJIbI TIOCPEACTBOM aToMa Yriepoda B KOJbLE; WK N-CoAepiKallero 6-4ieHHOTO TeTe-
POLMKIIMYECKOTO HEapOMaTHICCKOTO MOHOIIMKIIMYECKOTO WIIH OUITMKINYECKOTO KOJIbIa, HEOOSI3aTeIbHO COep-
JKAIETO OJWH WK 00Jiee MOMOTHUTEIBHBIX TeTePOaTOMOB, BIOpaHHBIX U3 N, O miu S, rie yKa3aHHOE KOJBI0
HeoO0s3aTeNTbHO 3aMENIeHO OJHUM WiH Oosiee R;, W Tie yKa3aHHOE KOJIBIIO MPHUCOSAMHEHO K OCTAILHON YacTh
MOJIEKYJIBI TIOCPEACTBOM aTOMa yTIIepoaa B KOJIBIIC,

Rs m Rg BMecTe ¢ aromoM N, K KOTOpOMY OHHU MPHUCOSAMHEHBI, 00pa3yioT S-WICHHOE HeapoMaTHIeCKOoe
KOJIBIIO, HEOOSI3aTEIBHO CcoiepIKaliee OMUH JOTIOTHUTEIbHBIN TeTepoaToM, BeIOpanHblid u3 N, O wiu S, HeoOs-
3aTeJIbHO 3aMEIEHHbIH OHUM HiIH O0oitee R,

6-1ICeHHOE HeapoMaTHUECKOe KOJbII0, HE0Os3aTebHO COJIepIKaIlee OMUH JOMOJHUTEIBHBIN TeTepoaToM,
BbIOpaHHBIH 3 N, O win S, HeoOs3aTeNbHO 3aMEIICHHBIA OTHUM Win Ooliee Ry; min

7-4JICHHBIA CITUPOIIMKII, HEOOS3aTENEHO COCPIKAIIUI OJMH JOMOTHUTEILHBIA T€TEPOaTOM, BEIOPAHHBIH U3
N, O unu S, HeoOsA3aTeabHO 3aMEIIEHHBIH OTHUM WK OoJiee R7;

R, nezaBucumo BeiOpan u3 Ci-Csankwmna, ruapokcuC,-Csankuna, ranoreHC;-Csankuna, Ci-CsankokcuC-
Csankwmna, ranorenC,-CsankokcuC,-Cyankmna, C,-Cjankuauna, nuanoCi-Csankuna u (CH,)-Rg;

m paBusercs 0, 1, 2 wu 3;

Rg BEIOpaH u3

4-, 5- WIn 6-WICHHOTO HACBHIIICHHOTO WM HEHACHIIIEHHOTO HEapOMaTHUECKOTO TEeTEPOIMKIMIECKOTO
KOJIBIIA, COMEPIKAIETO OJMH WIIM HECKOJIBKO TeTepoaToOMOB, BRIOpaHHBIX W3 N, O wiH S, Ipu 3TOM yKa3aHHOE
KOJIBIIO HEOOs3aTehHO 3aMEIMIeHO OAHMM WM 0oJiee 3aMeCTUTEIIIMU, He3aBUCUMO BBIODAHHBIMH W3 OKCO,
SO,C,-Csankuna, ranoreHC,-Csankuiia; win

C;3-CgliuKI0amKmiIa, HeoOsI3aTeIbHO 3aMEIIEHHOTO OTHIUM HJTH 00Jiee TaloreHOM.

2. Coenunenue Gpopmynsl (1) mim ero GapmManeBTHUSCKU MPUEMIIEMast COJIb IO 1. 1,

rae Ry mpencrasiser coboit N-comepaxkamiee S-4IeHHOE TeTePOLUKIMYCCKOS HEapOMaTHYSCKOE KOJIBIIO,
HEo0sI3aTeIbHO COIEpIKaIlee OJTUH MITH HECKOJIBKO JOMOTHUTEIBHBIX TETEPOAaTOMOB, BEIOpaHHBIX n3 N, O win S,
I/ie yKa3aHHOE KOJIBIIO He00A3aTeFHO 3aMEIICHO OJTHUM WiH 0osiee R, U Tie yka3aHHOE KOJBIIO MPUCOSAHHEHO
K OCTaJIbHOM 4acTH MOJIEKYJIbl IIOCPEICTBOM aTOMa yriepoza B KoJjblle; Wid N-cojepikaliee 6-4IeHHOe TeTepo-
MUKITUIECKOT'0 HEApOMATHIECKOE MOHOITUKIMYECKOE MM OMIMKINIECKOE KOJIBII0, HE00A3aTeIbHO coepxKaiee
OJTHO WJTU HECKOJIBKO JOTIOJTHUTEIHHBIX TeTepoaToMoB, BEIOpaHHBIX 13 N, O unu S, T1e yKa3aHHOE KOJBIIO He-
00s13aTeNTFHO 3aMeNeHO OHUM WiIH Oojee R;, ¥ rae ykazaHHOE KOJIBIO MPUCOSTUHEHO K OCTATLHON YacTH MO-
JIEKYJIBI TIOCPEICTBOM aToMa YIJIepoJia B KOJIbIIE.

3. Coegunenne dhopmynsl (1) mwm ero GpapManeBTHIECKH pueMieMast Colb 1o 1.1 uir 2, Te

R, u R; mpeacrasinstor coboit BOIOpoT;

L npencraisieT co00it CBs3b;

R4 mpenacraBnser coboit N-comepxaiee 6-wieHHOE TETCPOIUKINUCCKOEC HEAPOMATUUCCKOE OHMIIMKITHYC-
CKO€ KOIIBII0, HEOOS3aTENEHO COJIEpKAIICEe OJUH WIIH HECKOJIBKO JTOTIONTHUTEIBHBIX TeTEPOaTOMOB, BRHIOPAHHBIX
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u3 N, O win S, rlie YKa3aHHOE KOJIBIIO He00s3aTeIbHO 3aMEeIICHO OHUM WK Oosiee R; v rie ykazaHHOE KOJBIIO
MPUCOCTMHEHO K OCTAJBHOW YaCTH MOJICKYJIBI IIOCPEACTBOM aToMa yriepoia B Koyblle, R; mpeacrasiser cobon
(CHZ)m'RB;

m paBusercs 0, 1, 2 wm 3;

Rg mpencraBnseT coboii 6-4JIeHHOE HACHIIIEHHOE WM HEHACHIIICHHOE HEapOMaTHIECKOe TeTepOIHKITINYe-
CKO€ KOJIBIIO, COJepIKAIee OMH M HECKOIBKO TeTepoaTOMOB, BEIOpaHHBIX 3 N, O wiun S, mpu 3ToM yKaszaH-
HOE KOJIBIIO HEeOoOs3aTeNbHO 3aMEIICHO OIHHWM Wi OoJjice 3aMECTHTEISIMHU, HE3aBHCHMO BBIOpPAHHBIM U3 OKCO,
SO,C,-Csankuna, ranoreHC,-Csankuia.

Bapwuant ocymectienust 2. CoeTMHEHHE COTIIACHO BapUAHTY OCYIIECTBICHUS | B cBOOOIHOW (popme min
B (hopMe (apmaneBTHIECKH IpUeMIIeMol conn, rae Ry nmpencrasisier coboit N-conepikaiiee S-4jieHHOE TeTepo-
MUKIMYECKOE HEAPOMATHYECKOE KOJIBI0, HEOOsI3aTeIHbHO COMEPKAIICEe OJWH WIIM HECKOJBKO JOMOTHUTEIBHBIX
reTepoaToMoB, BEIOpaHHBIX U3 N, O win S, rie yka3aHHOE KOJIBIIO0 Heo0A3aTeIFHO 3aMEIICHO OJJHUM WIH OoJice
R;, 1 rae yka3aHHOE KOJIBIIO MPUCOCAMHEHO K OCTAJIbHOM YacTH MOJIEKYJBI MOCPEICTBOM aTOMa YTiepoja B
KoJIbIle; WU N-colepkaiiee 6-wICeHHOE TeTEPOIMKINYECKOTO HeapoOMaTHYCCKOE MOHONMKIMYECKOE WK OH-
UKIAYECKOE KOJIBILIO, HEOOA3aTeIbHO Co/epKaliee OJHO UM HECKONBKO JTOTIOHUTEIBHBIX TeTePOaTOMOB, BBI-
Opannbix u3 N, O win S, r1e ykazaHHOE KOJIbII0 He0Os3aTeIbHO 3aMeIeHO OHUM WiIu OoJiee R, U rae ykaszaH-
HOE KOJIBII0 IPUCOEIMHEHO K OCTATBHON YaCTH MOJICKYJIBI IOCPEICTBOM aTOMa yriIepoa B KOJBIIE.

BapuanT ocymectBienus 3. CoequHeHHE COTIACHO JTI0OOMY M3 BapHAaHTOB OCYIIECTBICHHS | wiu 2, Tre
R, u R; mpexacrasnsror coboit Bomopo;

L npencrasisier co00it CBsI3b;

R4 mpencraBnser coboit N-comepxaiee 6-wieHHOE TETCPOIUKINUCCKOEC HEAPOMATUUCCKOE OHMIIMKITHYC-
CKO€ KOIIbI0, HEOOS3aTENEHO COJIEpKAIIESEe OJUH WIIH HECKOJIBKO JTOTIOTHUTEIBHBIX TeTEPOaTOMOB, BRIOPAHHBIX
u3 N, O win S, Tlie YKa3aHHOE KOJIBIIO He00sA3aTeIFHO 3aMEeIICHO OHUM WK Oosiee R; v rie ykazaHHOE KOJBIIO
MPUCOCTUHEHO K OCTAJBHOW YaCTH MOJICKYJIBI IIOCPEACTBOM aToMa yriepolia B Koyblle, R; mpeacrasiser cobon
(CHa)m-Rg;

m paBusercs 0, 1, 2 wn 3;

Rg mpencraBnser coboii 6-4JIeHHOE HACHIIIEHHOE WM HEHACHIIICHHOE HeapOMaTHIECKOE TeTepOIHKITINYe-
CKO€ KOJIBIIO, COJepIKAIee OMH M HECKOIBKO TeTepoaTOMOB, BEIOpaHHBIX n3 N, O wiun S, mpu 3ToM yKa3aH-
HOE KOJIBIIO HEeOoOs3aTeNbHO 3aMEIICHO OIHHWM Wi OoJjiee 3aMECTHTEISIMHU, HE3aBHCHMO BBIOpPAHHBIM U3 OKCO,
SO,C,-Csankuna, ranoreHC,-Csankuia.

BapuanT ocymectBienust 4. CoenHEHUE COTIACHO JIOOOMY M3 BapHAHTOB OCYIIEeCTBIEHUsS 1-3 B cBOOOI-
HOU popme mwiu B popme (apManieBTUUCCKU IpUEeMIIeMOH conw, rae Ry mpeacraiseT coO0# IUKIIOTEKCHII, 3a-
MEIICHHBIN OJMH pa3 THIPOKCUIOM.

Bapwuant ocymectienust 5. CoeuHEHNE COTTIACHO JTFOOOMY U3 BapHAHTOB OCYIIECTBICHUS 1-3 B cBOOOI-
HOW (opMe wim B Qopme (apmaleBTHUCCKH NPUEMIIEMOH coNl, TAe R; mpencraBiseT coOoil OWIMK-
710[2.2.2]oKTaHuJ1, 3aMEIICHHBIN THAPOKCUIIOM.

Bapwuant ocymectienust 6. CoeMHEHHE COTTIACHO JTFOOOMY U3 BapHAHTOB OCYIIEeCTBICHUS 1-3 B cBOOOI-
HOW ¢opMe wminu B ¢opMe (apMaleBTUUECKH TpHEeMIIeMO coiu, Thae R; mpeacraBimser coOod OHITHK-
so[1.1.1]meHTanwI, 3aMEIICHHBIN THAPOKCUMETHUIIOM.

BapuanT ocymectsienust 7. CoeIMHEHNE COTJIACHO BApHAHTy OCYIIECTBICHUS 1 B CBOOOMHOM hopme wmin
B hopme papmarieBTHIECCKH MPUEMIIEMOH COJIH, KOTOPOE BHIOPAHO W3
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2—aMyHO—N— (4—TUOPOKCULUKIIOTEeKCUI) —5— (4— (3—(1—
(MeTHIICYTEQOHWIT) IUNepUInH—-4-1ui) —3-azadbuuukio [3.1.0] rekcan—1-
nJ1) eHUII) HUKOTUHaMUOA ;

2—aMyHO—N— (4—TUIOPOKCULUKIIOTEeKCUII) —5— (4— (3-M300ponmii—3—
az’abunuukio [3.1.0] rekcan—1-m1j) QeHMUII) HUKOTUHAMUOA ;

5-(4-(-1-(2-okca-6-azacnupo [3.3]renTald—6—1J) 3TWUJ) QeHnI) —2—
aMMHO—N— (4-TUAPOKCULIMKIIOTEKCIUII) HUKOTUHaMMIA ;

2—aMHO-N- (4—TUIPOKCULUKIIOTEKCUIT) —5— (4— (3 (3—
MopdomHonponui) —3-azabuunkijo [3.1.0] rexkcan-1-
nJ1) eHnII) HUKOTUHaMUIA ;

2—aMuHo—-5- (4—- (3- (1, 3—oubTopnponaH—2-mj) —3—
azabuuukio [3.1.0]rexcan—1-wmi) derHns) —N- (4-
TUOPOKCULMKIIOTEKCUIT ) HUKOTUHAMUIA ;

2—aMuHO-N- (4—TUIPOKCUOULUKIIO [2.2.2] okTaH—1-uJI) —5— (4 (3—(2—
METOKCUDTUII) —3—az3abuumkio[3.1.0]rekcad—1-1j) GeHnJI) HUKOTMHaAMMIOA ;

2—aMUHO—5- (2—-pTOop—4- (4-M3onponuinuiepasmuH—1-ui) benwmi) —-N- (4—
TMIOPOKCHULMKIIOTEKCUII ) HUKOTMHAaM/I A ;

2—aMuHO-N- (4-TUIPOKCULUUKIIOTeKCWIT) —5— (4- (3 (2-
MOPGQOJIMHOBTMI) —3—asadbuuukio [3.1.0] rekcan—1-

W) eHMII) HUKOTHHAMXIA ;

2—aMuuOo-5- (4 (3- (2-dpTopmnTni) —3-azabuuukio[3.1.0] rexcau—-1-
ni1) benwni) —N— (4—-TMOPOKCULUKIIOTEKCUII) HUKOTHHaMUIA ;

2—aMyHO—N— (4—TUIOPOKCULMKIIOTeKCHUII) —5— (4— (1—
MB3ONPONMIINIMPPOIUIVH- 3-1J1) eHNII) HUKOTMHaM1Ia ;

2—aMuHO-N- (4-TUnpoKCU—4—Me TUJILUUKIJIOTeKCUIT) —5— (4— (3—

(TeTparunpo—2H-nupaH—4-m) —3—-asabuuukio [3.1.0] rekcan—1-
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1) beHMII) HUKOTUHaMMU A ;

2—aMmHO-N- (4-TUIpoKCUOMUUKIIO [2.2.2]okTaH—1-1J1) —5- (4 (3- (2~
MOPQOJIMHOBTMII) —3—az3abuumnkio [3.1.0] rexkcan-1-
nJ1) beHMII) HUKOTUHaMMIA ;

2—amMmHOo-N— (3— (rugpokcumMe Tui) 6uumkJio [1.1.1 ] nedran—1-wmi) —5-
(4— (3—mzonponui-3-azabunuxkio[3.1.0] rekcau—1-
nJ1) beHMII) HUKOTUHaMMIa ;

2—aMmHO—N—- (4—-TMOPOKCULMKIIOTeKCUII) —5— (4-(3-(3, 3, 3—
TpudbTopnpOonMII) —~3-azabuiukio [3.1.0] rexkcan-1-
uJ1) beHMJI) HUKOTMHaM1a ;

2—aMrHO—N— (4—TUIPOKCULIMKIIOTEeKCUII) —5— (4— (IMppoIMonH—3—
M) beHMII) HUKOTUHaMMIA }

2—aMmHO—N—- (4-TMOPOKCULMKIIOTeKCUII) —5— (4— (3 (TeTparunpo—2H-
nupaH—-4-mi) —3-azsabuunkio [3.1.0] rexkcas—1-ui) beHnI) HUKOTUHaMM1IA ;

2—aMmHO—N—- (4—TMIOPOKCULMNKIIOTEeKCUII) —5— (4— (3— (2—-METOKCUDTUII) —
3-azabunukio [3.1.0] TexkcaH—1-1i) beHWII) HUKOTUMHaMKIA ;

2—aMmHO-N- (3-bTop—4-IMOPOKCULUKIIOTEKCUIT) —5— (4— (3—
(TeTparunpo—2H-nupan—4-un) —3-azabuuukio [3.1.0] rexkcan—1-
W) beHMII) HUKOTUHaMMIA }

5-(4-(2-azacnupo [3.3]renrau—-2-muiaMeTui) beHui) —2—avmHo—N— (4—
TUIPOKCULMKIIOTEKCHUII) HUKOTHUHAM/IA ;

2—aMmHO-N- (4-TunopoKCU—4-—Me TUIILUUKIIOTeKCIIT) —5— (4— (3—
n3onponmi-3—-azabunukio[3.1.0] rexkcaH—1-m) GeHNII) HUKOTUMHaMKI A ;

2—aMmHO—-5- (4 (3- (4, 4—oUOTOPUUKIIOTEKCIUIT) —3—
azabuuukjo[3.1.0] rexkcan—1-wmj) beHn) —N— (4—
TUIPOKCULMKIIOTEKCHUII) HUKOTHMHAaM/IA ;

2—aMyHO-N- (4-IMAOPOKCULIMKIIOTeKCHII) —5— (4— (3- (okCceTaH—3-1UJI) —3-
azabuuukjo[3.1.0] rexkcad—1-mj) QeHWUII) HUKOTHUHaMIIA ;

2—aMmHO-N— (3— (ruopokcuMe ) OuumrkJo [1.1.1]nedTad—1-mi) —5-
(4= (3— (rerparunpo—2H-nnpau—4-wmi) —3—-azabtuunkio [3.1.0] rekcan-1-
1J1) beHMJI) HUKO TMHaM1Ia ;

2—aMMHO—-5— (2—-dTop—4- (munepazuH-1-wmi) beHns) —N— (4—
TUOPOKCULUKIIOTEKCUII) HUKOTHUHaM/IA ;

2—aMmHO—N—- (4—TMIOPOKCULMKIIOTEeKCUII) —5— (4 ( (2—Me TUINVPPOJINUINH-
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1-1J1) MeTnJ1) beHMJI) HUKO TUHaMUOA ;
2—aMmHO-N- (4-TUOPOKCHULUKIIOTeKCUII) —5— (4— (3— (TeTparnopo—2H-
nupal—4-ui) —3-azabtuuukio [3.1.0] rexkcan—1-wmi) QeHUII) HUKOTMHaMUIa ;
2—aMyHO—N— (4—TUOPOKCUBUIIUKIIO [2.2.2] okTaH~1-1J) —5— (4— (33—
(TeTparugpo—-2H-nupad—-4-ui) —3-azabuuukio [3.1.0] rexcan—1—
ni1) beHUII) HUKOTHaM/IA ;
2—aMmHO—-5- (4 (3- (4, 4—OUPTOPLUUKIIOTEKCUIT) —3—
azabuumkio [3.1.0] rekcau—1-wmi) penms) —N— (4-
TUIPOKCUOMUMKIIO [2.2.2] 0OKTaH~1-1JI) HUKOT/HaM/IA ;
2—aMyHO—5— (4— (3— (ByT-2-uH-1-1JI) —3-a3z3adbunukio[3.1.0] rekcasn—
1-mi) bermy) —N— (4-TUAPOKCULIMUKIIOTEKCHUII) HUKOTHaAMUIA ;
2—aMrHO-N- (4-IUOPOKCUUUKIIOTeKCUII) —5— (4~ (3— (okCceTaH-3—
niMeTnI) —3—azadbuinkio [3.1.0] rexkcad—1-wui) GeHUJI) HUKOTUMHaMKIA ;
2—aMyHO-N—- (4—-IMOPOKCULUKIIOTEKCUIT) —5— (4— (3-(1-(2,2, 2~
TPUOTOPDTII) IUNepPUOINH—4-1J1) —3—a3adbunukio [3.1.0] rekcan—1-
1J1) beHUII) HUKOTUMHaMUI A ;
2—aMyHO—N— (4—TUOPOKCULUKIIOTEKCUII) —5— (44— (3-(2-(2,2, 2~
TPUOTOPSTOKCH) 3TKJT) —3—a3abunurio [3.1.0] rexkcan—1-
1J1) QeHMJI) HUKO TUHaMMOA ;
2—aMmMHO-N-IIUKJIOTeKCUJI—5— (4— (3— (munepmomuu—1—
WJI) OIPOIIOKCHU ) eHWUIT) HUKOTHMHaM/IA ;
2—aMrHO—5— (4— (3—- (1, 1-ouokcumoTeTparuapo—2H-trnonupad—4-wmi) —
3-aszadbunumukio [3.1.0] rexkcan—1-uua) benmia) —-N— (4-
TUOPOKCULMKIIOTEeKCHUII) HUKOTMHaMMI A ;
2—aMHO-N-IUKJIOTeKCKUJI—5— (4- (d-MeTunnuIepasmuH—1—
KapBOOHWII) beHWJI) HUKOTUHaAMUIA ;
2—aMmHO—-5- (3-dbTop—4- (2-MeTUINUPPOIUIMNH-1—1J1) Me TIJT) eHMIT) —N-
(4—rUOpPOKCHU—4—-Me TUIILUKIIOTEKCUII ) HUKO TMHaMMIA ;
2—aMMHO-N-IIUKJIIOTeKCHJI—5— (4—MopdomHObeHMIT) HUKOTMHAaMMIA ;
2—aMyHO—-5— (4— (3- (2, 2-oudTopnponni) —3—
azsadbuumkio [3.1.0] rexkcad—1-wui) bedmi) —N— (4-
TUOPOKCULMKIIOTeKCHUII) HUKOTMHaMMI A ;
2—aMyHO—5— (4— (3- (2-umaHOo»TWJI) —3—asz3abuuukio [3.1.0] rekcan—1-

ni1) ermsr) —N- (4-TUOPOKCULMKIIOTEKCHUII ) HUKOTYHaMUIA ;
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2—aMMHO-N-LUMKJIOTeKCUJI—-5— (4— (3—
MOPQOJIMHONIPOIIOKCH ) QeHMII) HUKO TMHaMUIA ;
2—aMmHO-N- (4—-TMAPOKCULUMKIIOTeKCHJ) —5— (4— (3— (Dpon—2-MH—1-1J) -
3-azadbuumukio[3.1.0] rekcad—1-w1i) beHUII) HUKOTHMHaAMUIA ;
5-(4-(1-(2-okca—-6-azacnupo [3.3]renrad—6-1j) 3TWUJ) —2—
xJiopdeHmsr) —2—aMHO—N— (4-TMIOPOKCULUKIIOTEKCIII ) HUKOTUMHaM/IA ;
2—aMyHO—5— (2—dTop—4— ( (2—-MeTUINUPPONIUONH— 1 —1JI) MeETWJI) QeHUIT) —
N- (4-TUOpPOKCU—4-MeTUJILMKIIOTEKCHUJI ) HUKOTMHaMUIA ;
2—aMmHO—-5- (4— (3- (2-bTopaTHi) —3-azabuuuxio [3.1.0] rekcas-1-
wi1) eumsr) —N- (4—-TUOPOKCUBUUUKIIO [2.2.2] 0oKTaH~1-1JI) HUKOTHHaMUIa ;
2—aMyHO—5- (4— (3—- (4, 4—IUOTOPLUUKIIOTEKCUII) —3—
azabtupukio[3.1.0] rexkcar—1-wmi) deHui) -N- (4-rugpokcu—4-
MEeTMJILMKIIOTeKCUII) HUKOTUHaM/IA ;
5-(4-(1-(2-okca—-6-azacnupo [3.3]TenTalE—6—w1J) 5TWUJI) QeHNII) —2—
aMMHO-N— (4—TMAPOKCU—4-MeTUIILVKJIOTEKCHUII ) HUKOTHMHAaMUIA ;
2—aMMHO—N-LIMKJIOTEeKCUII-5— (4~ (munepunmnya—1-—
WJ1) GeHMII) HUKOTUMHaMUI A ;
2—aMmHO-N- (4-TUAPOKCU—4-Me TUIILUKJIOTeKCUII) —5— (4— (3—
(Terparunpo-2H-nupaH—-4-wmi) —3-azadbuimkio [3.1.0] rekcau—1—
WJ1) QeHMJI) HUKOTHHaM1Ia ;
2—aMyHO-N— (4-TUIOPOKCUOMUUKIIO [2.2 .2 ] okTaH—1-1J1) =5 (4—(3—
(oxkcerTaH—-3-ui) —3-aszadbuumnkio [3.1.0] rexkcan—1-
MJ1) beHWJI) HUKOTHHaM1Ia ;
2—aMMHO-N-UUKJIOTeKCUII-5- (4~ ( (2— (4—MeTuUInuIepa3nH—1—
WII) 2TWJI) Kap®aMoni) eHMIT) HUKOTUMHaM1IA ;
2—aMyHO—N— (4—TUMOPOKCULIUKIIOTeKCUI) —5— (4—-(3-(2,2, 2—
TPUQTOPATMII) —3—az3adbuuukjo[3.1.0] rexkcad—1-wmi) beHMJI) HUKOTMHaMUIA ;
5-(4-(-1-(2-okca—-6-azacnupo [3.3]renTad—-6-ui) 3Twia) beHn) —2—
aMMHO-N-— (3-TMApoKCcHamaMaHTaH—1-1JI) HUKOTUMHaM1Ia ;
2—aMmHO-N-LIMKJIOTeKCUII—5— (4— (MOpdOoIMH—4—
KapOOHWII) QeHWJI) HUKOTMHaMM A ;
2—aMmHO-N- (4-TUAOpOoKCU—4-Me TUIIUUKJIOTeKCUII) —5— (4— ( (2—
MeTUIIIUPPOIUONH- 1 —1J1) MeTIJI) QeHNJIT) HUKOTMHaMUIa ;

2—aMmMHO—-5— (2, 3—mudTop—4- ( (2-MeTHINIMPPOIUIONH—1—

-10 -
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Wi1) MeTui1) eHml) —N— (4-TUMOPOKCU—4—Me TUIILMUKIIOTeKCUJI) HUKOTVHaMUIA ;

2—aMuHO-N- (4—TUIPOKCULUKIIOTeKCUI—4—d) —5— (4— (3-m30nponmi—3—
azsabunurio [3.1.0] rekcan—1-mi) beHnII) HUKOTUMHaAMMIA ;

2—aMHO-N- (4-TUIPOKCULIUKIIOTEKCWII) —5— (4— (4-MeTHUINUNIepasmuH—1—
KapOoHMI) beHNIT) HUKOTHMHaMUIA ;

2—aMMHO—5— (2—xJi0p—4— ( (2—MeTUJINUPPOJIUOVH—1—1JI) MeTIJI) beHuII) —
N- (4-THMIPOKCHU—4-MeTUJIUUKIIOT€KCUJI ) HUKOTMHaM A ;

2—aMmHO—N—- (3— (2-TuIapokcunponal—-2-wmi) 6uuurkio [1.1.1]nedrad—1-
ni1) —5-(4- (3- (rerparunpo-2H-nupau—-4-wmmn) —3—
azsabunukio [3.1.0] rekcad—1-mi) beHWII) HUKOTUMHaAMMIA ;

2—aMmHO-N-IIMKJIOTeKCUI-5— (3— (MopboanH—4—
KapBOOHWMII) GeHWJI) HUKOTMHaMMI A ;

2—aMMHO—5— (3—xJi0p—4— ( (2—MeTUJINUPPOJIUOVH—1—1JI) MeTIJI) QeHuII) —
N- (4-TUIPOKCHU—4-MeTUJIUUKIIOTEeKCUJI ) HUKOTMHaAMI A ;

5-(4-(1-(2-okca-6—aszsacnupo [3.3] renTad—6—wJ) 3TWUJ) QeHUJI) —2—
aMHO—N— (4-IMIOPOKCKU—1-MeTUJIUMKIOTeKCHUII ) HUKOTMHAaM/I A ;

2—aMMHO—N— (4—TUOPOKCU—4—MeTUIJIIUKIIOTeKCWIT) —5— (2-MeTmii—4— ( (2—
Me TUIINUPPOIUINH- 1 -1J1) MeTuJI) eHUJI) HUKOTMHaMMIOa U

2—aMMHO—N-IUKJIOTeKCUIJI-5— (3— (4— (2—-TUIOPOKCUDTWII) INUllepas3uH—1—

KapBOHWMII) beHWJI) HUKO TMHaMMI A ,
Bapuanr ocymectienns 8. CoeriHeHHE COTTIACHO BapHaHTy OCYIIecTBIeHUS | B cBoOoaHOM (opme mm
B popMme (papMarieBTHIECKH IPUEMIIEMOH COJIH, KOTOPOE BEIOPaHO M3
2—aMmHO-N- ( (1R, 4R) —4—-TUOpOKCULMUKIIOTeKCKII) =5— (4— ( (1R, 5S) -3—

(1— (MeTUIICYyJIbOOHWIT) IUIIePUAMH-4—1J1) —3—as3aduumukio [3.1.0] rekcau—1-
M) beHMII) HUKOTHUHAaAMH/IA ;
2—aMmuo-N- ( (1R, 4R) —4-TUIPOKCULUKIOTekKCWI) —5— (4— ( (1R, 55) -3~
n3onponmi-3—azadbuuukio [3.1.0] rekcan—1-ui) beHn) HUKOTHUHaAMUIA ;
5-(4-((R)-1-(2-okca—-6—azacnupo [3.3] renrad—-6-wi) 3TWj) eHWJ) —
2—aMuuo-N- ( (1R, 4R) —4-TMIOPOKCULUKIIOTEKCUI ) HUKOTUHAM/IA ;
5-(4-((S)-1-(2-okca—-6—azacnupo [3.3] renrad—-6-wi) 3TWj) QeHWJ) —
2—aMuuo-N- ( (1R, 4R) —4-TMIOPOKCULUKIIOTEKCUI ) HUKOTUHAM/IA ;
2—aMmHO-N- ( (1R, 4S) —4-TMIOIPOKCULUKIIOTeKCIJ) —5— (4—( (1S, bR) -3~

(3—MopdosmmHonponni) —3—azadtunurio[3.1.0] rexkcan—1-

-11 -
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MJI) beHMII) HUKO TMHaM1Ia ;

2—avmuHo—-5- (4- ( (1R, 5S8) -3- (1, 3—nudTopnponaH—2-mi) —3—
azabuuukio [3.1.0] rexkcau—1-wui) dpenmi) -N- ( (1R, 4R) —4-
TUAOPOKCULVKIIOTEKCIUII) HUKOTYHAaMMIA ;

2—aMyHO—N— (4—TUOPOKCUBUIUKIIO [2.2.2]okTaH—1-mJ) —5- (4—
((18,5R) -3—-(2-MeTOKCUDTUII) —3—az3adbuumkio[3.1.0] rexkcan—-1-
ni1) beHUIJI) HUKO TMHaM1Ia ;

2—aMyHO—5— (2-dTop—4- (4-m3onponuianunepasmia—1-ui) deHni) —N—
((1R, 4R) —4-TUIPOKCULUKIIOTEKCHWJI) HUKOTMHAaAMUIA ;

2—amyiHO—N—- ( (1R, 4S) —4-TUapoKCULMKIOTeKCHII) —5— (4—( (1S, bR) —-3—
n3onponmi—3-azadtuunrio [3.1.0] rekcad—1-wmi) beHMUI) HUKOTHUHaAM/IA ;

2—avmHO-N- ( (1R, 4R) —~4d-ruOpoKCcULIUKIIOTekCcHII) —5- (4 ( (1R, 5S) -3—
(2—-MopdommHOsTIUII) —3—a3abuumukio[3.1.0] rexkcan—-1-
MJ1) QeHMJI) HUKOTHMHaM1IA ;

2—avmHO—-5-(4-( (1S, 5R) -3—- (2-dbTopmTNi) —3—
azabuumkio [3.1.0]rekcad—1-wmi) peuny) -N—( (1R, 4S) -4-
TUAOPOKCULUKIIOTEKCIUII) HUKOTYHAMMIA ;

2—amyHO—N— ( (1R, 4R) —4—-TUAPOKCULMUKIIOTEKCUII) —5— (4—(1—
V3OIIPONUIIIUPPOIMOVH- 3—1JI) QeHUJI ) HUKOTMHaM1Oa ;

2—aMmHO-N- ( (1R, 4S) —~4-TuIpoKCULUKIIOTekCcHII) —5— (4—-( (1S, 5R) —-3—
(2—-MopdonmHOBTWUII) —3—a3abuumukio[3.1.0] rexkcan—-1-
M) beHMII) HUKO TMHaM1Ia ;

2—avmHO-N- ( (1R, 4R) ~4-TUIpOoKCKU—4—Me TUJIUMKIIOTeKCUII) —5— (4—
((1R, 5S) -3— (rerparngpo-2H-nupau—4-wmi) —3-azadbuuurio[3.1.0] rekcan-
1-mi) GeHMJI) HUKO TMHaMMUOA ;

2—aMyHO—N— (4—TUOPOKCUBUIUKIIO [2.2.2]okTaH—1-mj) —5- (4—
((1R, 5S8) -3— (2-MmopbdonuHOomTII) —3—az3abunurio [3.1.0] rekcan-1-
ni1) beHUIJI) HUKO TMHaM1Ia ;

2—amvyHO—N— (3— (rugpokcuMeTmi) Ouuukjo [1l.1.1]Jneuran—-1-wmi) —5-
(4= ( (1S, 5R) —-3-mzonponmi—3—-azaduuukiao [3.1.0] rekcau—-1-
ni1) beHUII) HUKO TMHaM1Ia ;

2—aMmHO-N- ( (1R, 4S) —~4-TunpoKCcULUKIIOTekCcKII) —5— (4—-( (1S, 5R) —-3-
(3,3, 3—rpudpropnponmi) —3-azabuumukijo[3.1.0] rexkcaun-1-

nJ1) QeHnJI) HUKOTHUHaM1Ia ;

-12 -
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2—aMuHO-N- ( (1R, 4R) —4-TMAPOKCULMKJIIOTEKCMII) —5— (4~ (IMPPOJIMINH-
3-1J1) QeHMII) HUKOTUMHaMKIa ;

2—avmHO-N- ( (1R, 4R) —4-TuOpoxcuuuxjgorerkcui) —-5- (4- ( (1R, 5S) -3-
(Terparunpo—-2H-nmpaH—4-w) —3-azaduuukio [3.1.0] rexcau—-1-
ui) beHUI) HUKOTHaM/IA ;

2—avmHOo-N- ( (1R, 4S) —4-TuOpoxcuuuxjorexkcui) —-5- (4-( (1S, 5R) —-3—
(2—-MeToKCHURTUII) —3—az3adbuumnkio [3.1.0] rexkcan—-1-
ui1) beHUII) HUKOTHUHaM/IA ;

2—amvyHO-N- ( (1R, 3S, 4R) —3-0TOp—4-I'MIPOKCULUKIIOTEKCUII) —5— (4—
( (1R, 58) -3— (TeTparuapo-2H-nupaH—-4-wmj) —3—-a3z3abuuukio[3.1.0] rexcaH-
1-1mi) QeHMJI) HUKO TMHaMKIa ;

2—amyHO-N- ( (1ls, 4S) —4-TumpokcHuUMKIJIOTekCcui) —5- (4— ( (1R, 53) -3-
(TeTparunpo—2H-nnpaH—4-mj) —3-azadunukio [3.1.0] rexkcan—1-
1) QeHWJI) HUKOTMHaMMIA ;

5-(4-(2-azacnoupo [3.3] renTad—2-uiIMeTHUJI) GeHWI) —2—aMUHO—N—
( (1R, 4R) —4-TUIPOKCULUKIIOTEKCUI) HUKOTHUHaAMXIA ;

2—amvyiHO—N- ( (1R, 4R) —4-TUIOpOoKCU—4—MEe TUJIUUKIIOTEKCUII) —5— (4—
( (1R, 58) -3-mzonponui-3-azabuuukio[3.1.0] rexkcan—-1-
1) QeHWJI) HUKOTMHaMMIA ;

2—amyiHO—5- (4— ( (1R, 5S) -3- (4, 4—-1UOTOPLUUKIIOTEKCUII) —3—
az’abunukio[3.1.0]rexkcan—1-wmi) derdns) -N— ( (1R, 4R) —4—
TUIPOKCULIMKIIOTEKCUII) HUKOTVHaMMIA ;

2—amMyiHO-N— ( (1R, 4S) —4-TUIPOKCUIIMKIIOTeKCUII) —5— (4— ( (1S, 5R) —3—
(oxkceTaH—-3-mJ) —3-a3abuuukio[3.1.0] rexcas-1-
1) QeHMII) HUKOTUHaMUIA ;

2—aMmHO-5- (4-( (1S, 5R) -3~ (4, 4-DUITOPLUUKIIOTEKCUI) —3—
azabuumukio[3.1.0] rexkcan—1-wmj) deuni) -N— ( (1R, 4S) -4-
TUIPOKCULIMKIIOTEKCHUII) HUKOTHAaMMIA ;

2—aMuHO-N- (3— (rugporcumeTwl) Ouumukio [1.1.1]nedrau—1-wmi1) —5-
(4= ((1S,5R) -3 (TeTparunpo—2H-nupaH—4-mj) —3—
az’abunmkio[3.1.0] TexkcaH—1-1J) beHNII) HUKOTHUHAMMIA ;

2—aMyHO—5— (2—-pTop—4- (muiiepasuu—1-wui) denms) —-N- ( (1R, 4R) -4-
TUIPOKCULIMKIIOTEeKCUII) HUKOTVHAaMUIA ;

2—aMmuHO-N- (3— (ruopoxkcuMe ) 6uumkio [1.1.1]nedrau—1-mi) —5-
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(4= ( (1R, 5S8) -3- (TeTparunpo-2H-nupaH—4-1ui) —3—
azabuumrio [3.1.0]rexkcad—1-wmj) beHWII) HUKOTUMHaMMIO A ;

2—aMmHO-N-— ( (1R, 4R) —4-TUIpOKCULUKIIOTeKCHII) —5— (4— ( ( (R) —2—
Me TWJIIUPPOINUINH- 1 ~MJI) METWJI) eHUII) HUKOTHMHaMUIa ;

2—aMmHO-N- ( (1R, 4S) —4-runpokcu—4-Me TUJILUUKIIOTeKCUII) —5— (4—
((1S,5R) —-3-m3onponmi—-3—-azabuuukio[3.1.0] rexkcan—1-
MJ1) QeHWJI) HUKOTHHaM1IAa ;

2—aMmHO-N- ( (1R, 4S) —4-runpoKCUIUKJIOTekCcHII) —5— (4—-( (1S, 5R) —-3—
(Terparunpo-2H-nupan-4-wmi) —3-azabuuukio [3.1.0] rexkcan—-1-
1J1) beHMII) HUKOTUMHaM1Ia ;

2—aMHO—N— (4—TUOPOKCUBUIIUKIIO [2.2.2]okTaH—1-mi) —5- (4—
((1R, 5S) -3—(rerparnmpo-2H-nupau—-4-wui) —3-azadbuuurio[3.1.0] rekcas-
1-wun) GeHMJI) HUKO TMHaMMU A ;

2—amMmHO—5-(4— ( (1S, 5R) -3- (4, 4—1UOTOPLUUKIIOTEKCUJI) —3—
azabuuurio [3.1.0]rekcad—1-wmi) beHn) —N— (4-
TUOPOKCUOUIIMKIIO [2.2.2] OKTaH— 1-1JI) HUKOTHMHaMUI A ;

2—avmHO—N— (3— (rugpoxcuMeTmi) Ouuukjo [1.1.1]nedTan—-1-wmi) —5-
(4= ( (1R, 5S) -3-usonponmi-3-azadbuuurio[3.1.0] rexcan-1-
1) beHUIJI) HUKO TMHaM1Ia ;

2—amMmHO—5- (4—( (1S, 5R) =3—- (B6yT—-2-MH-1-1JI) —3—
azabuiukio [3.1.0] rexkcad—1-un) denms) -N— ( (1R, 4S) —4-
TUOPOKCULUKIIOTEKCUJI) HUKO TMHaMMI A ;

2—aMmHO-N- ( (1R, 4S) —-4d-runpoKCcULUKIIOTekCcHII) —5— (4- ( (1S, 5R) —-3—
(oxceTaH—-3-maMeTm) —3—az3abuumnkio [3.1.0] rexkcan—1—
MJ1) beHMJI) HUKO TMHaM1Ia ;

2—aMmHO-N— ( (1R, 4R) —4d-runpokcUIUKJIOTekCcHuI) —5— (4—- ( (1R, 5S) —-3—
(1-(2, 2, 2-TpudTOop2TWI) IUNEePUINH—-4-1JI) —3-azabuuukio[3.1.0] rekcasn-
1-wui) GeHMJI) HUKO TMHaMMUOa }

2—aMHO—N— (4—TUOPOKCUBUIINKIIO [2.2.2]okTaH—1-wnJ) —5- (4—
((1S,5R) -3-(2-mMopdosmHOoaTMII) —3—az3abuumkio[3.1.0] rekcan—1-
M) QeHWJI) HUKOTHHaM1Ia ;

2—aMmHO-N- ( (1R, 4R) —4d-TUnpoKCULUKIIOTekCcHII) —5— (4~ ( (1R, 53) -3-
(2-(2,2,2-TpUdTOP3TOKCHK) 5TWJI) —3—a3adbuuurio [3.1.0] rexcan-1-

i) beHMJI) HUKO TMHaMKIa ;
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2—aMyHO-N— (4-TUIPOKCUBUIIMKIIO [2.2.2] okTaH—1-1Jj) —5— (4—
((1S,5R) -3- (Terparungpo—2H-nupaH—-4-1ni) —3—-azabuuukio [3.1.0] rexcaH-
1-wmi) eHUIT) HUKOTHUHaAMM A ;

2—amvyHO—-5— (4-( (1R, 58) -3- (1, l-guokcupmoreTparunpo—2H—
TUONMPaH—4-mi) —3—-az3aduuukiio [3.1.0] rexkcan—1-wmi) beunyi) -N- ( (1R, 4R) -
4-TUOPOKCULMKIIOTEKCHWII) HUKOTHMHAaMH/IA ;

2—aMmHO-5- (3-bTop—-4- ( ( (R) —2-MeTUIOUPPOIUIMH—1—
wit) MeTn1) erunst) —-N- ( (1R, 4R) —4d-rumpoxrcu—4-
METUJILUKIJIOT€KCUJL ) HUKO TMHaMUIa ;

2—amvyiHO-N—- ( (1R, 4R) —4-TUMOPOKCULUUKIIOTEKCMI) —5— (4- ( (1R, 5S) —3-
(3,3, 3-TpudTopnponmui) —3—azabuuukio[3.1.0] rexkcau—1-

1) beHMII) HUKOTHUHaMMIA ;

2—avmHO—-5-(4-( (1R, 5S) -3 (2—-dTopoTNi) —3—
azabunukio[3.1.0]rexcan—1-wmi) penmy) -N- ( (1R, 4R) —4—
TUOPOKCULUKIIOTEKCUII) HUKOTMHaMUI A ;

2—amyHO—-5- (4—-( (1R, 58) -3- (2, 2—-audTopnponni) —3—
azsabunukio[3.1.0]rexcan—1-wmia) permy) —-N- ( (1R, 4R) —4—
TUAOPOKCHULIMKIIOTEKCUII) HUKO TMHAaMUIA ;

2—aMHO—-5— (4-( (1S, 5R) -3— (2-1MaHORTUJI) —3—
azabunukio[3.1.0]rexcan—1-wmi) ¢enmy) -N—-( (1R, 43) -4-
TUIOPOKCULUKIIOTEKCUII) HUKOTUMHaMUI A ;

2—amyiHO-N— ( (1R, 4S) —4-TUOPOKCULUUKIIOTeKCHII) —5— (4— ( (1S, 5R) —3—
(mpon—2-uH-1-uj) -3—-azabunukjgo[3.1.0] rexkcau—1-

WJ1) beHMII) HUKOTHUHaMMUIA ;

2—amMyHO-N—( (1R, 4R) —4-TUMOPOKCULUKIIOTEKCMIT) —5— (4— ( (1R, 5S) —3-
(mpon—2-mH-1-wmi) -3-azabuuukio[3.1.0] rexkcau—-1-
1J1) beHMJI) HUKOTUMHaM1Ia ;

5-(4-((R)-1-(2-okca—-6—a3acmnmupo [3.3]renTad—6-—uJ) 23TUJI) —2—
xjopbenwmi) —2—-ammHo—-N- ( (1R, 4R) —4-

TUOPOKCULUKIIOTEKCUII) HUKOTMHaMUI A ;

2—amMyHO—5— (2—-dTop—4- ( ( (R) —2-MeTUINUPPOIUANH—1—
wii) MeTwin) berwmir) —N-( (1R, 4R) —4-ruOpokcu—4-—
METUIILIUKIIOTEeKCUII ) HUKOTUMHaMUI A ;

2—aMmHo-5-(4-( (1R, 5S) -3—- (2-dTopaTNi) —3—
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azsabumkio [3.1.0] rexcad—1-wmia) peHmy) —-N— (4-
TUOPOKCUBULMKIIO [2.2.2]0KTaH—1-1JI) HUKOTHaM/IA ;

2—aMmHO—5- (4-( (1S, 5R)-3- (4, 4—-oUOTOPUUKIIOTEKCHUIT) —3—
azabunukio [3.1.0]rexkcan—1-wmi) denni) —-N- ( (1R, 4S) —4-runopoxkcu—4-—
MeTMIJILUKIIOTeKCIUII) HUKO TMHaM1I A ;

5-(4-((R)-1-(2-okca—-6—a3acnupo [3.3]renTad—6—mi) 2TWUJI) QEeHWJI) -
2—aMmuO-N- ( (1R, 4R) —4-TUIpPOKCU—4—Me TUJIUUKIIOTEKCUII) HUKOTHUHAMKIA ;

2—aMmuHo—5- (4- ( (1R, 58) -3— (ByT—2-UH-1-1JI) —3—
azabuumrio [3.1.0] rexkcad—1-wmi) pednms) —-N—-( (1R, 4R) -4-
TUOPOKCULMKIIOTEKCIUIT) HUKO TMHaMMUI A }

2—aMuHO-N- ( (1R, 4S) —4-TUOPOKCU—4-Me TUIILUMKIIOTEKCUIT) —5— (4—
((1s,5R) -3— (TeTparunpo-2H-mupaH—4-uin) —-3-azadunukio [3.1.0] rexcas-
1-1J1) QeHMJI) HUKOTMHaMMUIa ;

2—aMHO-N— (4—THUIPOKCUBULIUKIIO[2.2.2]okTaH—1-1i) —5- (4-
((1S,5R) -3~ (okceTaH—-3-uj) —3—azabunumukjo[3.1.0] rexkcau—1-
WJ1) QeHMJI) HUKOTUHaM1Oa ;

2—aMUHO—N- (4—-TUAPOKCUDUIMKIIO [2.2.2] okTaH—1-wmi) —5— (4-
((1R,58)-3-(okceTraH—-3-wmj) —3—-azabuuuxio[3.1.0] rekcau—1-
W) beHUII) HUKOTHHaM/IA ;

2—aMUHO—N-LUMKJIIOTeKCUII-5— (4— ( (2— (d—MeTunnunepa3smuH—1—
W) 2T1JI) Kap®aMouit) beHWJT) HUKO TMHaMUIA ;

2—aMmHO—5- (4-( (1S, 5R) -3- (1, 3—mudTopnponau—2-myi) —3—
azs’abunmkio [3.1.0] rexcan—1-wui) bedmy) -N—- ( (1R, 43) —4-
TUOPOKCULMKIIOTEKCIUIT) HUKOTMHaMMUI A ;

2—aMmHO-N- ( (1R, 4S5) —4-ruOopoxkCcUUUKIIOTeKCUII) —5— (4— ( (1S, 5R) —-3-
(2,2,2-TpudTOop2TNI) —3—azabtuuukio [3.1.0] rekcau—1-
1) GeHUII) HUKOTUMHaM/IA ;

5-(4-((R)-1-(2-okca—-6—a3zacnupo [3.3]renTad—6—mJ) 2TUI) QEeHWJI) -
2—aMmuO-N- ( (1R, 3R) —3-ruopoKCcHagaMaHTaH-1-WUJI) HUKOTHMHaM/IA ;

2—aMmHO-N- ( (1R, 4R) —4-rHMOpoKCUUMKIJIOTeKCUI) —5— (4— ( (1R, 5S) -3-
(okceTaH—-3-miaMeTu) —3—a3aduunkio [3.1.0] rexkcan—1-
W) GeHMII) HUKOTUHaM/Ia ;

2—avmHO—N- ( (1s, 4R) —4—-TUOPOKCULIUKIIOTEeKCUII) —5— (4— ( (1S, 5R) —-3—

nzonponmi—3—azabmuunkio [3.1.0] rexkcau—1-wi) QeHWII) HUKOTHUHaAMUIA ;
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2—aMmHO-N- ( (1R, 4R) —4-TUIpPOKCU—4-—Me TUJIIUKIIOTeKCWIT) —5— (4—
( ((R) —2-MeTUNNUPPOIUIVH-1-1JI) MeTIJI) QeHMII) HUKOTUHaMUOA ;

2—avmuHO—-5- (4-( (1S, 5R) -3— (2-dpTopmTHUI) —-3—
az’abuimkio [3.1.0] rexkcad—1-wmi) bexnwmn) —N- (4-
TUOPOKCUDUUMKIIO [2.2.2] 0OkTaH—1-1JI) HUKOTMHaM1Ia ;

2—aMmuO-5- (2, 3—oudpTop—4- ( ( (R) —2-Me TUIINUPPOJIUINH- 1~
wit) MeTuJ1) benwit) —N— ( (1R, 4R) —4-rugpoxkcu—4-—
MEeTUIIUUKIIOTeKCUIT ) HUKOTUHAMUIA ;

2—avmHO—N- ( (1R, 4R) —4-TUOPOKCUUIMKIIOTeKCWUJ) —5— (4- ( (1R, 53) -3-
(2—-MeTOKCURTUII) —3—azabuumrjo [3.1.0] rexkcan—1—-
W) beHMII) HUKO TMHaMMIa ;

2—avmuO—-5- (4-( (1S, 5R)-3—- (2, 2-oudTopnponni) —3—
az’abuumkio [3.1.0] rexkcau—1-wmi) denwni) -N-( (1R, 4S) —-4-
TUOPOKCULUKIIOTEKCUII) HUKOTUHAMK/IA ;

2—aMmHO-N- ( (1R, 4R) —4-IUMOPOKCULUIMUKIIOTeKCWUI) —5— (4—- ( (1R, 53) -3-
(2,2,2-tpubropaTmi) —3-azadbunurio[3.1.0] rexcau—-1-
niI) beHUI) HUKO TMHaMMIa ;

2—amMmHO—N- ( (1R, 4S) —4-TUApOKCUIMKIIOTekCHII—4-d) —5— (4-
((1S,5R) -3-uzonponmin-3-azabuuukio[3.1.0] rexkcau—1-
W) GeHMII) HUKOTMHaM/Oa ;

2—aMmHO-N- ( (1ls,4s) - 4-TUOPOKCUUMKIIOTeRCHI) —5— (4— (4-
MeTUInurepasmui—1-rKapBoHni) beHMJI) HUKO TMHaAMMUIIA ;

2—ammHO—5- (4-( (1R, 5S)-3- (4, 4—1MOTOPUNKIIOTEKCWII) —3—
azsabuumukio [3.1.0] rexcad—1-wmj) penmi) —-N- (4-
TUOPOKCUBULMKIIO [2.2.2] OKTaH—1-WJI) HUKOTHHaMMUIa ;

2—aMmHO—-5— (2-xJ0p—4— ( ( (R) —2—-MeTUINMUPPOINUONH—1—
wi1) MeTu1) deungi) —N— ( (1R, 4R) —4—-runpoxcu—4—
MEeTMJILUKJIIOTeKCUJI) HUKOTHHaMUIA ;

2—avmuHO-5- (4-( (1R, 535)-3- (4, 4—-OMOTOPLUUKIIOTEKCIUIT) —3—
azabuuurio[3.1.0] rexcau—1-wuyu) ¢enmi) -N- ( (1R, 4R) —4-runopoxcu—4-—
MeTUMJILUKIIOTeKCUJI ) HUKOTHMHaMUIA ;

2—aMmuHO-N- (3— (2—-runporcunponatd—2-mui) ounukio [1.1.1]nedras—1-
i) —5-(4-( (1R, 5S8) -3— (TeTparunpo—-2H-nupad—-4-ui) —3—

azabuumrio [3.1.0] rexkcad—1-mj) PeHMJI) HUKOTMHaMIOA ;
2—aMmHO-5- (3-xJjop—4- ( ( (R) —2-Me TUIINIUPPOJIMINH- 1~

wi1) MeTwui1) benmir) —N—- ( (1R, 4R) —4-ruoporcu—4—

MeTUJIIMKJIIOT€KCHWII) HUKOTMHaMUIAa ;

5-(4-((R)-1-(2-oxca-6-azacnupo[3.3]renTad—-6-wuj) 3TUi) beHn) -
2—ammHO-N—- ( (1R, 4R) —4-TUOPOKCU— 1 -MeTUJILUUKIIOTEeKCIWUJI) HUKOTUMHaMUIIa U

2—aMmuHOo-N- ( (1R, 4R) —4-TunopoKCcU—4-Me TUIILUKIOTeKCHII) —5— (2~
MeTuJI—-4— ( ( (R) —2-MeTUJINUPpPOJIMONH—1-—1JI) MeT1JI) QeHWII) HUKOTUHaAMMUIA .

Bapuanr ocymectsnennst 9. CoeiMHEHHE COTJIACHO BapHaHTy OCYIIECTBJIEHHS 1, Tlie cOeIMHEHHE Tpe-
craBiusier coboii 2-amMuHO-N-(4-ruapokcubunmkio[2.2.2]okran-1-nm)-5-(4-((1R,5S)-3-(rerparunpo-2H-nupan-
4-mi)-3-a3zadbunukio[3.1.0]rekcan- 1 -un)peHmn) HIKOTHHAMHAT B CBOOOIHOM opme, B popme comu GhymapoBoi
KHCIIOTHI T B hopMe colil pocHOpPHON KUCITOTHI.

Bapuanr ocymectsienus 10. CoenuHeHe COTIACHO BapUAHTY OCYILIECTBICHUs 1, Ille COeANHEHUE Tpei-
cTaBsier coboi 2-amuHO-N-(4-ruapoxcnounukio[2.2.2]okran- 1 -um)-5-(4-((1R,5S)-3-(trerparuapo-2H-nmupan-
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4-n)-3-azabunmkio[3.1.0]rekcan-1-wr)penun)HuKOTHHaMU B hopMe coir (hyMapoBOH KHCIIOTHI WK B popMme
coxut PoCPOPHOIT KHCIOTHI.

BapuanT ocymectsienus 11. @apmarieBTuieckas KOMITO3UIIUS, COAEpKaIas TepaneBTHIeCKH 3PPEKTUB-
HO€ KOJHMYECTBO COEAMHEHHS COTJIACHO JIIOOOMY M3 MPEABIAYIINX BapHaHTOB OCYIIECTBICHUS B CBOOOTHOMN
dbopme nm B popme papManeBTHIESCKH MPUEMIIEMON COJTM M OJMH WJIM HECKOJBKO (apMareBTUICCKH TpHUEM-
JIEMBIX HOCUTEIIEH.

BapuanT ocymectBienust 12. Cioco6 mogaBieHnus aKTHBHOCTH PEIETITOPA aKTUBUHOBOH PEIENTOPIION00-
Hoi kuHa3bl 2 (ALK-2) y cyOBekTa, T1ie Criocod BKIIOYAeT BBEJACHUE CYOBEKTY TepaneBTHIECCKH dPPEKTHBHOTO
KOJIMYECTBA COCAMHEHHUS COTJIACHO JII0OOMY M3 BapHaHTOB ocymiecTBieHus 1-10 B cBoOomHOW dopme mimm B
(dopme dapmareBTHUECKH PUEMIIEMON COJTH.

Bapwuant ocymectienus 13. Cioco0 JeYeHus reTepoTONMHnIeCKON 0CCU(UKAIIUH WIN TPOTPECCUPYIOMICH
occuduupyromeil pudpoauCIUIa3uy, BKIIOYAIOIINN BBEICHHE CyObEKTy TepaneBTHUECKH 3()(EKTHBHOTO KO-
JMYECTBa COCANHEHNUS COTIIacHO JIIOOOMY M3 BapuaHTOB ocymiecTBieHus 1-10 B cBoOoHON opme uian B popme
(hapMaleBTHYCCKH TPUEMIIEMOI COITH.

Bapuant ocymectsnenus 14. [IpaMeneHne coeMHEHNS COTIIACHO TI000MY M3 BApHAHTOB OCYILECTBICHHS
1-10 B cBOoOOMHO# hopme wim B popme papMarieBTUIECKH MPUEMIIEMOM COJIM IS JISYCHHS TeTePOTOMNIECKON
oCCH(UKAIIUHN WIH TPOTPECCUPYIONICH ocCUPUITUpYIOoNIeit pruOpoaucIuia3um.

Bapuant ocymectsienus 15. [IpaMeneHne coeMHEHNS COTIIACHO TI000MY M3 BApHAHTOB OCYIECTBICHHS
1-10 B cBOOOMHOM hopme min B hopme (hapMareBTHIECKU TPUEMIIEMON COJIH JIJIS TTOTYUISHHS JIEKapCTBEHHOTO
mperapara ISl JISYSHHS TeTePOTONMYECKON OCCH(UKAIIMK WU TIPOTPECCUPYIONIeH occuUIupyromei Guodpo-
JIICTIIa3UH.

Bapuanr ocymectsienust 16. CoeanHeHHE COTIIaCHO BapHaHTY OcyIlecTBiIeHHs 9, rie cBoboaHas Gopma
2-amuHO-N-(4-runpoxcndounukno[2.2.2Joxran-1-m)-5-(4-((1R,5S)-3-(terparunpo-2H-nmupan-4-mn)-3-a3abu-
ko[ 3.1.0]rexcan-1-mn)dpeHnn)HuKOoTHHaAMUIa HaxoquTess B Mogudukanmmu H,, Xapakrepusyromelcst aua-
rpammoii XRPD (mopormikoBast peHTreHOBCKast AM(PaKIK), TOKa3aHHO Ha ¢ur. 3.

BapuanT ocymectsinenus 17. CoennHeHUe COTIIAaCHO BapuaHTy ocymecTBieHus 10, rae gymapaTHas coib
2-aMuHO-N-(4-runpoxcudbunukio[2.2.2 Jokran- 1 -mm)-5-(4-((1R,55)-3-(terparnapo-2H-mupan-4-m)-3-a3abu-
ko[ 3.1.0]rexcan- 1 -wr)heHmT) HHKOTHHAMIIa HAaXOAUTCs B Momudukanuu H,, Xapakrepusyromencs aua-
rpammoii XRPD, mokazanHoit Ha ¢wur. 11.

B cirygae ecnm ricrionb3yercst TepMUH "MoauduKaIys', 3T0 OTHOCHUTCS K aMOPPHBIM (hopMaM WITH, B 9acT-
HOCTH, K KPUCTAUITMUECKHM ToiuMopdam (T.e. popMaM KPUCTAUIMUECKHX CTPYKTYP), TaK¥Ke BKIIIOYAIOITUM
MICEBIOTIONUMOP(BI, TAKUE KaK CONBBATHI WIH, B YACTHOCTH, TUAPATH CBOOOMHBIX (HOPM HITH COJCH COOTBETCT-
BEHHO.

B 3aBrcuMOCTH OT BRIOOpA HCXOMHBIX MATEPHATIOB U MPOLEAYP, COSTUHECHUS MOTYT OBITh TIPECTABICHEI B
(hopMe YHCTHIX ONITHYECKUX N30MEPOB MJIM B BUJIE CMECEH N30MEPOB, TaKMX KaK palieMaTbl U CMECH JuacTepeo-
M30MEPOB, B 3aBUCUMOCTH OT KOJHMYECTBA aCHMMETPUYECKHX aTOMOB yriepona. Hacrosimee nsobpereHue mnos-
pa3syMeBaeT BKIIOUCHHE BCEX TaKMX BO3MOXKHBIX M30MEPOB, B TOM YHCIIC palleMHYECKUX CMece, cMecel nua-
CTEPEOU30MEPOB U ONTUIECCKU YHCTHIX (hopM. Onrudecku akTuBHBIE (R)- 1 (S)-u30Meph MOTYT OBITH MTOTYIECHBI
C WCHOJB30BaHUEM XHPAJHHBIX CHHTOHOB WJIM XHPAIBHBIX PEarcHTOB WM BBIICICHBI C MPUMEHEHHEM OOIe-
NPUHATHIX METOIUK. B ciaydae ecian coennHEHNE CONEPKUT TBOMHYIO CBSA3b, 3aMECTHTENb MOKET uMeTh E- mm
Z-xoHdurypanuo. B ciydae ecnm coequHEHHE COACPKUT AU3AMEIICHHBIN TUKIOATKIII, TUKIOATKUIBHBINA 3a-
MECTHTENIb MOKET MMETh INC- WM TpaHC-KOHHUrypammo. Taike moapa3symMeBacTcsi BKIIOUCHHE BCEX TayTO-
MEpHBIX GopM.

Hcnonb3yeMble B JAHHOM JOKYMEHTE TEPMHHBI "'cOIb" UM "cONU" OTHOCSTCS K COJIU MPUCOECTUHEHUS KU-
CJIOTHI MJTH TIPUCOEIMHEHHSI OCHOBAHMSI COSIMHEHHSI COTJIACHO HacTosmeMy u3obperennto. "Conn" BKIIOYAIOT, B
YyacTHOCTH, "(apManeBTH4IecKH npremsemsle conu'. TepMun "(papManeBTHIECKH IPHEMIIEMBIE COJIH" OTHOCHT-
Csl K COJISIM, KOTOPBIE COXPAHSIOT OHOJIOTHYECKYIO 3()(hEeKTHBHOCTD M CBOMCTBA COCTMHEHHI COTJIACHO TAHHOMY
M300pETEHHIO U KOTOPBIC, KaK MPaBUIIO, HE SBJISIIOTCS] OMOJIOTHYECKH WIIM MHBIM 00pa3oM HeKeJaTelnbHBIME. Bo
MHOTHX CIIy4asX COCIMHEHHS COTJIACHO HACTOSIIEMY M300pPETEHHIO CIIOCOOHBI K 00pa30BaHHIO KHCIBIX COJICH
BBHJIy TIPUCYTCTBHUSI OCHOBHOTO (hparMeHTa aMHHONMpHUIUHA. B ciiydae ecnn ykazaHa "cBobOomnas ¢popma", 310
OTHOCHUTCS K (popme 6e3 TOMOTHUTENBHBIX KUCIOT W/WIA OCHOBAHHH, T.€. COSTUHEHHIO KaK TAKOBOMY (KOTOpOE,
OJTHAKO, MOKET 0Opa30BHIBATh BHYTPEHHHE COJIH, €CIH COCAWHEHHE COJCPKHUT OCHOBHBIC M KHCIIOTHBIC TPYII-
TTBI).

®DapManeBTHIECKH MPHUEMIIEMBIE COJH MPUCOCIMHEHUS KUCIOTHI MOTYT OBITH 00pa30BaHBI C ITOMOIIBIO
HCOPTaHMYCCKUX KUCIIOT U OPraHUYCCKUX KUCIIOT.

Heopranuueckue KUCIOTHI, U3 KOTOPBIX MOTYT OBITh IOJYYCHBI COJIH, BKIIOYAIOT, HAPUMEP, XJIOPUCTO-
BOJIOPOJIHYIO KHCJIOTY, OPOMHCTOBOIOPOIHYIO KUCIIOTY, CEPHYIO KHCIOTY, a30THYIO KHCIOTY, (OCHOPHYIO KHU-
CJIOTY U T.IL

OpraHuyecKkre KUCIOThI, U3 KOTOPBIX MOTYT OBITh MOJYYCHEI COJIH, BKIIFOYAIOT, HAIPUMED, YKCYCHYIO KU-
CJIOTY, MPONMOHOBYIO KHCIIOTY, TJIMKOJIEBYIO KHCJIOTY, IaBEJEBYIO KHCIIOTY, MaJleHHOBYIO KHCJIOTY, MaJlOHO-
BYIO KHCJIOTY, SIHTAPHYIO KHCIIOTY, ()yMapoOBYIO KHCIOTY, BHHHYIO KHCIIOTY, JUMOHHYIO KHCJIOTY, O€H30IHYIO
KHCJIOTY, MUHIAIBHYIO KHUCIIOTY, METaHCYIb()OHOBYIO KUCIIOTY, ATAaHCYIb(POHOBYIO KHCIOTY, TOIYOJICYIH(POHO-
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BYIO KUCIIOTY, CYJIb(OCATHIMIOBYIO KHCIIOTY U T.II.

B npyrom acriexte Hacrosimiee n3oOpeTeHue npeaycMaTpuBaeT coeanHenus: Gopmynsr (I) B hopme conm,
TIpeCTaByIsIoNe cobolt amerat, ackopbar, amumar, acrmaprar, OeHzoar, Oe3umnar, OpomMua/ruapodpomu, Ou-
kapOoHaT/kapOoHaT, OuCynbdaT/cyabdaT, collb KaMPopcylbHOHOBOW KHUCIIOTHI, COJb KAaPUHOBOW KHUCIIOTHI,
XJOPHI/TUAPOXIIOPHU, XJIOPTEODHUILIOHAT, IUTPAT, dTAHAUCYIb(OHAT, pyMapaT, TIOIENTAT, TJIFOKOHAT, TJIIOKY-
pOHAT, TIIyTaMaT, TIyTapaT, TIUKOJAT, THIITYpaT, THAPOHOINI/HOaNI, N3eTHOHAT, JIAKTAT, JaKTOOWOHAT, Jay-
puncyiabpdar, cosb S0I0YHON KHUCIOTHI, COTb MAJIEHMHOBOHM KHCIIOTHI, MaJIOHAT, COJTb MUHAAIBHON KHCIIOTHI, Me-
3WJIaT, METHICYIb(AT, COTb MYIIMHOBOW KHCIOTHI, COJb HA(PTOMHON KUCIOTHI, HAIICHIAT, HUKOTUHAT, HUTPAT,
OKTaJIeKaHoaT, ojeaT, OKcaylaT, MajJbMUTAT, rmamoar, gocdar/ruapodpocdar/auruapodocdar, monmmranakrypo-
HAT, MPOIUOHAT, ceOallMHAT, CcTeapar, CyKIMHAT, cyibdocamunmnar, cynsgar, TapTpar, TO3WIaT TpudeHarar,
TpudTOpanerar wiM KcuHagoar.

JIrobast popmyra, mpuBeAeHHAs B TaHHOM JIOKYMEHTE, TaKKe ITOJpa3yMeBacT NPUCYTCTBHE HEMEUEHHBIX
¢dopMm, a TakKe MEUCHHBIX M30TOTIOM (popM coeTMHEHUH. MedeHHbIe U30TOIIOM COSIMHEHHSI UMEIOT CTPYKTYPBI,
M300paKeHHBIE TIOCPENICTBOM (hOPMYJI, IPUBEACHHBIX B JAHHOM JIOKYMEHTE, 33 MCKIIOUYEHHEM TOTO, YTO OJUH
WIIM HECKOJIBKO aTOMOB 3aMEHEHBI aTOMOM, XapaKTePU3YIOUNMCS BRIOPAaHHOH aTOMHOW MaccOl MM MacCOBBIM
yrcioM. [IpuMeps H30TOMOB, KOTOPEIE MOTYT OBITH BKJIIOUEHBI B COSIMHEHHUS COTJIACHO HAacTOsIIeMy u3o0pere-
HUIO, BKITIOYAIOT H30TOIEI BOJOPO/A, YITIEpPO/a, a30Ta, KHcIopoa, hocdopa, dropa i xopa, Takue kak “H, *H,
”C, 13'C, 14C, 15N, lgF, 3 lP, 3'ZP, 358, 36Cl, m’I, 1241, 1251 coorercTBenHO. HacTostmee n300peTeHre BKIIIOYaeT pas-
JMYHBIE MEUYEHHBIE M30TOIIOM COEIMHEHHS, ONpEICICHHBIC B JaHHOM JOKyMEHTE, HalpUMep COCIAMHEHHS, B
KOTOPBIX TIPHCYTCTBYIOT PaAHOAKTHBHBIE H30TOIBI, Takne Kak “H u '*C, M coequHenns, B KOTOPBIX MPHCYTCT-
BYIOT H30TOIIBI, HE SIBJISIONIMECS PAAHOAKTHBHBIMH, Takie kKak “H u °C. Takie MeueHHBIE H30TOIIOM COEIMHE-
HMs IPMMEHHMbI B METaGOIMUECKHX HCCIIEI0BAHMSX (C HCIOIb30BaHHeM ' 'C), HCCIeI0BAHMAX KHHETHKH Peak-
1wt (¢ ucnons3oBanmneM, Hanpumep “H wmi “H), MeTouKax oGHAPYKEHHS HITH BU3yaTH3aIHH, TAKHX KAK MO3H-
TpoHHO-OMHUccuoHHass Tomorpadus (PET) mmm onHodoTOHHAs SMHCCHOHHAs KOMITBIOTEpHAsh ToMmorpadus
(SPECT), B TOM 4mciie aHaJdM3ax paclpelelicHUs JIEKapCTBEHHOTO CPEICTBa WM cyOcTpara B TKaHSAX, WM B
JIy9eBOM TEPAIHH MAIEHTOB. B 4acTHOCTH, MedeHHOe ' F COeIMHEHIe MOKET ObITh, B YACTHOCTH, HEOOXOIMMO
st uccnenoBanvii PET wimm SPECT. Medennsle nzotornom coeaunenust popmynst (I) B 00mmx ciaydasx MOTYT
OBITh TIOITYYCHBI C TIOMOIIBIO OOIIETTPHHATHIX METOANK, H3BECTHBIX CIECIHANNCTAM B JAHHOW O0JIACTH TEXHHKH,
WM TTOCPEICTBOM CIIOCOOOB, aHATOTWIHBIX OMMCAHHBIM B COIMYTCTBYIOIIMX IPUMEpax, C UCIIOIb30BaHUEM II0/I-
XOJSIIIIUX MEYEHHBIX H30TOIIOM PEareHTOB BMECTO HEMEUEHHBIX PEareHTOB, HCIIONIB3YEMBIX PaHee.

Kpome Toro, 3amenienne 0oJiee TSDKETBIMHA W30TONAMHU, B YaCTHOCTH JielTepreM (T.e. ’H D), moxer
JlaBaTh OINpEJEJICHHBIC TEPANIeBTUUECKIE PEHUMYIIECTBA, YTO 00YCIIOBICHO 0oJsiee BEICOKOH YCTOWYHMBOCTBIO K
MHaKTUBALMK B IIpoliecce MeTabosIM3Ma, HalpiMep YBEIHUSHHE TIEPHOo/ia MOTYBBIBEICHHS in Vivo, MM CHIDKE-
HHE TpeOOBaHUI B OTHOIICHUN JO3UPOBKH, WM YJIydIIEHHE B OTHOLICHNH TepaneBTHIecKoro nuaekca. Cieny-
€T MOHNMATh, YTO JCHTEpPHil B TaHHOM KOHTEKCTE PacCMaTpHUBAETCsl B KAUECTBE 3aMECTUTENSI coequHEHHs (op-
myinsl (I). KonnenTpanus takoro 6osee TSHKEJIOT0 N30TOIA, KOHKPETHO JICHTEpHsl, MOXKET OBITH OIpelesieHa To-
cpeAcTBOM Kod3((duIMeHTa H30TOMHOTO oborameHus. Vcnons3yeMblii B JaHHOM JOKyMEHTE TepMuH "Kodddu-
IIUECHT M30TOMHOTO o0orameHus" 03Ha4aeT COOTHOIICHHE MEXAY PaclpOCTPaHEHHOCTHIO M30TOMA M pacIpo-
CTPaHEHHOCTHIO B TIPHUPOJE YKA3aHHOTO W30TOmAa. B cirydae eciu 3aMecTUTENh B COSTMHEHNH COTIIACHO TAaHHOMY
M300pETEHUIO MPEACTaBIAET COO0N yKa3aHHBIM JAEUTEPHl, TAKOE COSAUHEHHE XapakTepuzyeTcs koddduimen-
TOM M30TOITHOTO O0OTAIICHUS IS KaKI0r0 0003HAUYEHHOTO aToMa JCHTEepHsi, COCTABIISIONINM 110 MEHBIICH Me-
pe 3500 (BBemenme meiitepus 52,5% mpu KakaoM o003HAYEHHOM aToMe neirepus), mo meHemerd mepe 4000
(BBenmenue netirepust 60%), mo Menbieit mepe 4500 (BBeaeHue aertepus 67,5%), mo mensIeit Mepe 5000 (BBe-
nenne aedTepus 75%), mo Menbmeit mepe 5500 (BBemenue neiitepus 82,5%), mo menbmeir mepe 6000 (BBeme-
uue neirepus 90%), mo menbei mepe 6333,3 (BBenenue neirepus 95%), mo MeHbIel Mepe 6466,7 (BBencHUE
newirepus 97%), mo mensiieir mepe 6600 (BBenenue neiitepust 99%) wim o MeHelnel Mepe 6633,3 (BBeneHHe
nentepus 99,5%).

CoequHEHHsI COTIIACHO HACTOSIIEMY H300peTeHHIo, T.e. coeauHeHus: Gopmyisl (I), KoTopele comepxaT
TPYIIIBL, CIOCOOHBIE IEHCTBOBATh B Ka4eCTBE JOHOPOB W/WIIM aKIENTOPOB B OTHOIIEHHH BOJOPOJHBIX CBS3EH,
MOTYT OBITh CIIOCOOHBI K 00pa30BaHUIO COKPHCTAUIOB C MOAXOSAIINME CPEACTBAMH JJisi 00pa3oBaHUS COKpH-
ctayioB. Takue COKpPUCTAIUTBI MOTYT OBITh TOMY4YeHBI M3 coenuHeHui Gopmyrsl (I) mocpencTBOM M3BECTHBIX
mporeayp oOpa3oBaHUS COKPHUCTAIUIOB. Takue MpoIeaypsl BKIIOYAIOT H3MEIbUueHHe, HarpeBaHue, COBMECTHYIO
cyOIMMaIuio, COBMECTHOE TUTaBIIEHUE WITM TPUBEJCHHE B KOHTAKT B pacTBope coemuHeHH dopmynsl (I) co
CPeICTBOM il 00pa30BaHMUs COKPUCTALIOB B YCIOBHAX KPUCTAIUTM3ALNHI U BBIIEIEHHE COKPUCTAIIOB, 00pa30-
BaHHBIX TakuM oOpasoMm. [loxxomsmme cpencrta st 00pa3oBaHMs COKPHCTAJUIOB BKIIIOYAIOT OIMCAHHBIE B
WO 2004/078163. CnenoBaTenbHO, B HACTOSIIEM H300pETEHUH JIOMOIHUTEIBHO MTPEAYCMOTPEHBI COKPUCTAILIHI,
cozeprkargye coenunenue popmyist (I).

Hcnonp3yemblii B JaHHOM JOKYMEHTE TEepMHUH "(apManeBTHYECKH NPUEMIIEMBIH HOCHTENL" BKIIOYAET
Jro0Ble W BCE PAaCTBOPHTEINH, JUCIEPCHOHHBIE CPEIbl, HOKPHITHS, TOBEPXHOCTHO-aKTUBHBIC BEIIECTBA, aHTHOK-
CHJIaHTBI, KOHCEPBAHTHI (HAaIpUMep, aHTHOAKTEpHaJIbHBIE CPENCTBA, MPOTUBOIPHOKOBBIE CPEACTBA), CPEICTBA
JUTsT 00eCTIeYeHNsT M30TOHUYHOCTH, 3aMeISIONINe a0COPOIMIO CPENCTBA, COJIM, KOHCEPBAHTHI, CTAOUIN3aTOPHI
JICKApCTBEHHBIX CPEACTB, CBA3YIOIINE CPEICTBA, BCIIOMOTATENIBFHBIC BEIIECTBA, PA3PhIXIIAIONINE CPEACTBA, CMa-
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3BIBAOLINE BEIECTBA, MO/ICIAIIMBAIOIIIE CPEICTBA, ApOMATU3UPYIOLIHE CPEACTBA, KPACUTENIH U T.I. M UX KOM-
OWHAIUH, KOTOpBIC OyIyT W3BECTHEI CIICIIUANUCTAM B JaHHOW 00JAaCTH TEXHHKH (CM., Hampumep, Remington's
Pharmaceutical Sciences, 18" Ed. Mack Printing Company, 1990, pp. 1289-1329). 3a HCKIIOYCHHEM CIIy4aes,
KOTJa JII000H TPpaauIIMOHHBIA HOCHTENb SIBIISIETCSI HECOBMECTUMBIM C aKTUBHBIM WHTPEINCHTOM, IIPEINOJIaraeT-
Csl €TO IPUMEHEHHE B TEPANIEBTHUSCKUX MIH (apMaIieBTUIECKUX KOMITO3HIINSX.

TepmuH "TepaneBTHYeCKU 3PPEKTUBHOE KOJMIESCTBO" COCTUHEHMSI COTJIACHO HACTOSIIEMY HU300pETCHHIO
OTHOCHTCS K KOJIMYECTBY COCIMHEHUS COTJIACHO HACTOAIMIEMY H300pEeTEeHHUI0, KOTOpoe OynIeT BBI3BIBATH OHOJIO-
THYECKUH WM MEIUIIMHCKUNA OTBET y CyOBEKTa, HAPHMEp CHIDKEHHE WM TOAABIICHUE aKTHBHOCTH (epMEHTa
Wy OeJKa, WM yMEHbIIATh TSHKECTh CUMIITOMOB, 00JIer4aTb COCTOSIHHE, 3aMeJUISTh MU CIIepKUBATh IpoTpec-
CHpOBaHHE 3a00JIeBaHUs, WM TNpeNyNpexaars 3abojeBaHue W T.A. B OJHOM HeorpaHWYMBAIONIEM BapUaHTE
OCYIIECTBIICHHSI TEPMHUH '"TeparneBTHYeCKH 3(P(PEKTHBHOE KOJMYECTBO" OTHOCUTCS K KOJHYECTBY COCIUHEHHS
COTJIACHO HACTOSIIIEMY M300pETeHNI0, KOTOPOE TP BBEJCHUH CYOBEKTY sIBIsieTCSl 3 (hEKTHBHBIM B OTHOLIEHUH
(1) mo MeHbLIEH Mepe, YACTHYHOTO OOJIETUCHMS, TTOJABIICHUS, IPEIYNPEXKICHUS W/UITH CHUKEHHS TSXKECTH CO-
CTOSIHMSI, WJIM HapymieHus win 3aboieBanus, (1) omocpenoBanHoro ALK-2, winm (ii) acCOUMMPOBAHHOTO C aK-
TUBHOCThIO ALK-2, niu (iii) XxapakTepu3yronerocss akTUBHOCTBIO (HOpMaJbHOU Wiu aHoMaiibHOM) ALK-2; nmm
(2) ymenbpmenus wiv nogasiaeHus akTuBHOocTH ALK-2; mnnm (3) cHWKEHUS WM TToAaBiIeHus skenpeccnn ALK-2.
B apyrom HeorpaHMYWBAIONIEM BapHaHTE OCYIIECTBICHHUS TEPMUH 'TepaneBTHUCCKH 3P (PEKTUBHOE KOJIUIECT-
BO" OTHOCHTCS K KOJHMYECTBY COCTUHEHHS COTJIACHO HACTOAIIEMY H300pETEeHHIO, KOTOPOE IPH BBEACHUHU B
KJIETKY, WIN TKaHb, MJIM HEKJICTOUHBIA OMOOTHUECKUI MaTepHall, WIH Cpexy SBiseTcs Y(PPEKTHBHBIM B OTHO-
MICHUH, TI0 MEHBIIeH Mepe, YaCTUIHOTO CHIDKCHUS WM TonaBlieHUs akTuBHOCTH ALK-2; wmimu, mo MeHbIei
Mepe, YaCTUYHOTO CHIKEHUSI WK TogaBieHust skcnpeccun ALK-2.

Hcnonp3yemblii B JaHHOM JJOKyMEHTE TEPMHUH "CyObEKT" OTHOCHTCS K YEIOBEKY.

Hcnonb3yeMblil B JaHHOM JOKYMEHTE T€pPMHH "TOJAaBiATh", "MomaBieHue" win "MOABISIOMUNA" OTHO-
CUTCS K CHIDKCHHIO WM OCJTa0JICHUIO TAHHOTO COCTOSHHS, CHMIITOMA, WJIM HApYIICHHS, WU 3a00JICBaHUS WA
3HAYUTEIHHOMY CHIDKCHHUIO HCXOJHOI aKTHBHOCTH OMOJIOTMYECKOH aKTHBHOCTH WITH IIPOIIEcca.

Hcmonb3yeMblii B TaHHOM TIOKYMEHTE TEPMHH "JIEYUTh", "' 0CyIECTBIATH JieueHue" win "'nedenne” modoro
3a00JeBaHNS WM HAPYIICHUS OTHOCHTCS B OJHOM BapHaHTE OCYIIECTBICHHUS K CHIDKCHHIO TSDKECTH 3a0oJeBa-
HUS WIM HapyUIeHus (T.e. 3aMeJICHUIO, WJIM OCTAHOBKE, VWJIM CHIDKEHHUIO Pa3BUTHA 3a00JI€BaHUS WM IO MEHB-
e Mepe OJTHOTO U3 €ro KIMHWYECKUX CUMIITOMOB). B apyrom BapuanTte ocymiecTBiIeHHs "nednTs”, "ocyIecT-
BIICHHE JICUeHVSI" Wi "NiedeHrne" OTHOCUTCS K OOJIETUSHHIO WIIH CHIDKEHUIO TSKECTH 110 MEHBIIIEH Mepe OTHOTO
(u3nvecKkoro mapamerpa, BKIIOYas Takue, KOTOPBIE MOTYT OBITh HEIBHBIMH JUIS TMallieHTa. B eme omHOM BapH-
aHTe OCYIIECTBJICHUS "neunTh", "OCyIIeCTBICHUE JeUeHU" WIH "edeHne" OTHOCUTCSI K MOAYJIMPOBaHHIO 3200-
JICBaHUS WM HapyIMIeHHs JIN00 pusmyecku (HampuMmep, CTaOUIH3alus IBHOTO CUMIITOMA), THOO (pU3U0TIOTHYC-
CKH (HampuMep, cTabuian3anusi pU3N4ecKoro rmapamerpa), 100 ¢ MOMOIIBIO TOTO U Apyroro. B eme oxHoM Ba-
puaHTe OCyILEeCTBIEHHs "neunTs", "ocylecTBICHUE JeUeHHs" win "NedeHue" OTHOCUTCS K MPeAyHpexIeHHIO
WK 33IeP’KKE BOSHUKHOBCHUS, WIIH PA3BUTHUS, HIIH MPOTPECCUPOBAHI 3a00JICBAaHHS WIIA HAPYIIICHUS.

Hcnonp3yemblii B JaHHOM JOKYMEHTE CyOBEKT "HykIaeTcs B" JICUEHHH, €CIIH Ul TAKOTo cyObekTa Oyner
Omostornueckas, MEIUIIMHCKAs ITOJIb3a WIIM TOJh3a B OTHOIIEHWH KAadeCTBA JKU3HU B Pe3yJbTaTe TaKOTO JIede-
HUSL.

Hcnonp3yemMblii B JaHHOM JOKYMEHTE TEPMHH B (popMax €JMHCTBEHHOTO YHCIa M MOJOOHBIE TEPMUHEI,
MIPUMEHsIEMbIE B KOHTEKCTE HACTOSIIETO N300peTeHNs (B YaCTHOCTH, B KOHTEKCTE (POPMYIIBI H300pETEHNs), Clie-
IyeT MCTOJKOBHIBATh C OXBATOM KaK (hOpPM €TMHCTBEHHOTO YHMCIIA, TAK ¥ MHOXXECTBEHHOTO YHCIIA, €CIIM B JaH-
HOM JIOKYMEHTE HE yKa3aHO HHOE WM HET SIBHOTO ITPOTHBOPEYHS 110 KOHTEKCTY.

Bce cnoco0bl, onucaHHbe B JaHHOM JOKYMEHTE, MOJKHO OCYILECTBIIATH B JIIOOOM TOAXOMSIIEM MOPSIIKE,
€CIIM B JAHHOM JIOKYMEHTE HE yKa3aHO MHOE WM HET MHOTO SIBHOTO IPOTHUBOPEUHS IO KOHTEKcTy. IIpuMeHeHue
JMIOOBIX W BCEX MPUMEPOB WM MPUMEPHBIX (HOPMYITUPOBOK (HAmpumep, "Takod Kak") B JTaHHOM JTOKYMEHTE
NpesHa3HaYeHO TOJIBKO JUIS JIyYIIeTro OOBSCHEHHS HACTOSIIEro M300peTeHNs M He IpennoiaracT orpaHnYeHIs
o0beMa HacTOSIIEro N300peTeHNs, 3asBICHHOTO HHBIM 00pa3oM.

Jto6oif acuMMETpHUIECKUI aToM (HaIpUMep, YTIIepo WK MOA00HBINH) coeMHEeHUs(COeIMHEHMH) corac-
HO HACTOSIIIEMY H300pETCHHUIO MOXKET HAXOTUTHCA B PalleMHUIECKON WM YHAHTHOMEPHO oboramieHHon (gopme,
HanpuMmep, B (R)-, (S)- wm (R,S)-kondurypanun. B onpeneneHHbIX BapuaHTaX OCYIIECTBICHUS KaKIBIA aCHM-
METPHUYECKHUH aToOM IMpeaycCMaTpHUBaeT SHAHTHOMEPHBIM W30BITOK, COCTABIAIONINA Mo MeHbImeil mepe 50%,
SHAHTHOMEPHBIN U30BITOK, COCTABIIAIOMINIT 10 MeHbIIeH Mepe 60%, YHAHTHOMEPHBIA H30BITOK, COCTaBIIAIONIIHA
o MeHbIneit mepe 70%, PHAHTHOMEPHBIH M30BITOK, COCTABIAIOMMNA 1O MeHbIIeH Mepe 80%, 3HaHTHOMEPHBIH
M30BITOK, COCTABIISIONINN 110 MeHbIIeH Mepe 90%, SHaHTHOMEPHBIN N30BITOK, COCTaBIISIOIINM 110 MEHBILCH Me-
pe 95%, wiu 3HaHTHOMEPHBIN U30BITOK, COCTABISIONIMN 110 MeHbIIeH Mepe 99%, B (R)- wu (S)-kordurypanuu.
3aMecTHTEeNH TPU aTOMaX C HEHACHIIICHHBIMHU JBOHHBIMH CBS3SIMA MOTYT, €CIHM 3TO BO3MOXHO, HAXOIHUTHCS B
uc-(Z)- wiu tpauc-(E)-popme.

CoOTBETCTBEHHO, PUMEHSEMOE B JaHHOM JOKYMEHTE COCIUHEHHE COIVIACHO HACTOSIIEMY H300pETEHUIO
MOXET HaXOAMUThCS B (JOPME OJTHOTO M3 BO3ZMOKHBIX H30MEPOB, POTAMEPOB, aTPOITIOM30MEPOB, TAYTOMEPOB HIIH
UX CMeCeH, HalpuMep, B BUJIE TMPAKTHUECKH YACTHIX TEOMETPHUIECKHX (IHC- MIIN TPAHC-) H30MEPOB, THACTEPEO-
MEpOB, ONTUIECKUX U30MEPOB (AaHTUIIOIOB), PAIlEeMaTOB MM UX CMeCeH.
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JIroObIc TOMYYECHHBIC B PE3yJIbTaTe CMECH HM30MEPOB MOTYT OBITh pa3/iejCHbl HA OCHOBAHWUU (DHU3HKO-
XUMUYECKUX OTIMYUNA COCTABISIOUIUX HA YUCTHIE WIM MPAKTUUYECKH YUCTHIE T€OMETPUUECKUE UM ONTHUYECKHE
W30MEpHI, JHACTePEOMEpHI, paleMaThl, HallpuMep, IMOCPEACTBOM XpoMaTorpaduu W/HiIH (PaKIHOHHON KpH-
CTaJUTN3ALUH.

JIto6ble MOMy4YeHHBIE B pE3ysbTaTe pareMaThl KOHEYHBIX MPOIYKTOB HIIM MPOMEKYTOUYHBIX COCIMHEHUI
MOTYT OBITH pa3/IeIeHbl Ha ONTHYESCKIE aHTHITOIBI TOCPEICTBOM M3BECTHBIX CIIOCOO0B, HAIPUMED, TOCPEICTBOM
pa3fencHus MX IUACTEPEOMEPHBIX COJEH, MOMYYCHHBIX ¢ IOMOIIBI0 ONTHYECKH aKTUBHOW KHCIIOTHI WM OCHO-
BaHU, M BBIJCIICHUS ONITHYECKH aKTUBHOTO KHCIIOTHOTO VT OCHOBHOTO COCITUHEHHUS. B 4acTHOCTH, OCHOBHBIN
(bparMeHT TakuM 00pa30M MOXKET OBITh HCIOJIB30BAH YIS PA3JCIICHHUS COCIUHCHUN COTIIACHO HACTOSIIEMY H30-
OpETCHHUIO Ha WX ONTUYCCKUE aHTHITOJIBI, HAIPUMED, TOCPEICTBOM (PPaKIIMOHHON KPUCTATUTU3AINH COJIH, 00pa-
30BaHHOH C MOMOIIBIO ONTUYCCKH aKTHBHOM KHCIIOTHI, HATIPUMED BHHHOW KUCIIOTHI, TUOCH30MIBHHHOW KUCIIO-
TBI, THALNCTIIBUHHON KUCTOTHI, T1-O,0'-M-TOJIyOIBHHHOW KHCIOTHI, MUHIAIFHON KUACIOTHI, IOJIOYHOM KHCIOTHI
i kaMpop-10-cynp(poHOBOI KUCIOTHL. PalieMiyeckue MpoayKThI TAKKE MOTYT OBITh pa3leICHbI TOCPEICTBOM
XHMpaJIBbHOW XpoMaTorpaduu, HapuMep XHUIKOCTHOW Xxpomartorpadun Beicokoro aasieHus (HPLC) ¢ npumene-
HUEM XHUPAIBHOTO aIcOpOeHTa.

Kpowme Toro, coequHeHuUs COTJIaCHO HACTOSIIEMY N300PETEHHIO, B TOM YHCJIE HX COJIH, TaKXKe MOTYT OBITh
MOJYYEHBI B (OPME MX THAPATOB WM BKIIOYAIOT JPYTHE PACTBOPHUTENH, IPUMEHIEMbIC UII UX KPHUCTAJUIH3a-
. CoeMHEHNs COTJIACHO HACTOSIIEMY M300pETEHHIO MOTYT II0 CBOCH NMPHUPOJE WIIH MO TEXHOJIOTHISCKOMY
3aMBICTTy 00pa30BEIBATH COJBBATHI C MMOMOINBIO (papManeBTHUECKH MPUEMIIEMBIX PacTBOpUTENEH (B TOM YHCIe
BOJIBI); CJIE€OBATENBHO, MPEANOIATACTCs, YTO HACTOSAIIEe H300pETeHNE OXBATHIBACT KaK CONBBATHPOBAaHHBIC U
HECOJIbBATUPOBAHHBIC (OpMBL. TepMuH "CONBBAT' OTHOCHUTCS K MOJICKYJSIPHOMY KOMIUICKCY COCAMHCHHS CO-
TJIACHO HACTOSIIEMY U300pEeTEHHIO (B TOM YHCIE ero (papMareBTUYECKU MPUEMIIEMBIX COJICH) C OJTHOW WU He-
CKOJIbKUMHU MOJICKYJIaMH pacTBOpUTENs. Takue MOJCKYJIbl PacTBOPUTEINS MPEACTABISIIOT COOOM IIUPOKO HC-
MOJIb3yeMbIC B (hapMaIleBTUICCKON 00JIaCTH, KOTOPBIC U3BECTHBI KaK HETOKCHYHBIC JUIS PCIMITUCHTA, HATIPUMEP
BOJAa, 3TaHOJ U T.N. TepMuH "ruapaT" OTHOCUTCA K KOMIUIEKCY, B KOTOPOM MOJIEKYJia paCTBOPUTENS MPEACTAB-
JISIET co00H BOMY.

CoennHEeHHs COTIIACHO HACTOAIIEMY H300pETEHHIO, B TOM YHCIIE UX COJIM, THUAPATHI M COIBBATHI, MOTYT I10
CBOEH TIPUPO/IE TITH II0 TEXHOJIOTHIECKOMY 3aMBICITy 00pa30BBIBATH MMOTUMOPQEHI.

Kaxk npaBuno, coemunenus Gopmynsl (I) MOTYT OBITH MOJYYEHBI B COOTBETCTBHU CO CXEMaMH, MPEIICTaB-
JICHHBIMH HIDKE.

Cxema 1
HaN_ N, Ry
OW\B,OR , B oS Rs
0. (‘JR = L/R4
I
) V) (i
HoN_N HoN._N
Cragus 2 0 | /\ R R Craguda 3 02 ‘ = R "
3 P 3
OH R RyNHy g NH [ Ra

(I ()

Cragus 1. Coequnaenue Gpopmynst (I11), toe Ry, R3, Ry u L onpenenens B fTaHHOM JOKYMEHTE TI0 OTHOIIIC-
HUIO K coequHeHuIo Gopmynsl (), MOXKeT OBITH MOTYYCHO MOCPEIACTBOM OCYIICCTBICHHUS PCAKIIMH COYCTAHUS
coenunenust popmyasl (IV), rae pparment B(OR), oOpaszyer mpousBogHoe GOpOHOBOH KHCIIOTHI (Harpumep,
rae R mpexncrasisier coboit Bomopos win nmuHaKon), ¢ coenuHerneM Gopmyist (V), rae R,, R;, Ry u L onpene-
JICHBI B TaHHOM JOKYMEHTE 110 OTHOIICHHUIO K coenuHeHn o popmyisl (I), B IpUCYTCTBHA MOIXOAAIIETO PAaCTBO-
pHUTEIS, TAKOTO KakK, HAIIPUMEp, AUOKCAH WIH 2-METHJI-2-0yTaHOJ, OCHOBaHUS, TAKOTO KaK KapOOHAT Kajus, H
MOIXOMAIIETO KaTalu3aTropa, NMPEeINOYTHTENFHO KaTaiu3aTopa Ha OCHOBE MaUIalisi, TAaKOTO KaK, HaIpuMmep,
[1,1'-6uc(mudenundochuno)deppoueH | nuxnopnamiaguii(Il). Coemunenus popmyn IV, V, III u II moryt mpu-
MEHSATBCS B CBOOOAHOH opMe miH B (hOpMe UX COJIEH.

Cranus 2. Coenunenne ¢popmyist (1), rne R,, R;, Ry u L onpeneneHsl B 7aHHOM JOKYMEHTE IO OTHOIIIE-
HUIO K coenHeHnto Gpopmyisl (I), MokeT OBITH MOIydeHO mocpencTBoM 00paboTku coenuHenust hpopmys (111),
rae Ry, R;, Ry u L onpenenieHsl B JaHHOM TOKYMEHTE IO OTHOIIICHUIO K coeanHeHUI0 Gopmysl (1), ¢ ucmons3o-
BaHUEM IMOJIXOSIIETO OCHOBAHUS, TAKOTO KaK, HAIPUMEP, TUAPOKCHU JIUTHS WM TUAPOKCHI HATPHS, B IPUCYT-
CTBHH MOIXOASAIICTO PACTBOPUTENS, TAKOTO KaK, HApUMEp, TeTparuapodypaH WM aJKaHON, TAKOW KaK MeTa-
HoJ. JloOaBieHue kucioThl, Takor kak HCl, mpuBoAUT K 0Opa30BaHMIO COOTBETCTBYIOIICH COJIM, HATIPHUMEP CO-
Y, TIPEACTABIISAIONIEH COO0H THIPOXIOPHI, coeauHeHus Gopmydsl I1.

Cramus 3. Coequnenne popmynsl (1), tme Ry, Ry, R3, Ry u L onpenenensr B tTaHHOM TOKYMEHTE, MOXKET
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OBITh TTOJTYYCHO IMOCPEACTBOM OCYIIECTBICHHUS peakiuu coueTanus coequaeHus dpopmynsl (II), roe Ry, R;, Ry u
L ompenerneHbl B JaHHOM JAOKYMEHTE MO OTHOIICHUIO K coeauHeHHIO (opMyisl (1), ¢ MOIXOASIIUM aMHHOM,
nmetonM Gpopmyny R-NH,, roe R onpenenen B JTaHHOM JTOKyMEHTE MO OTHOIIEHHUIO K COSTUHEHUIO (DOPMYITBI
(I), TakuM Kak, HampuUMep, TpaHC-4-aMHHOIMKIOTEKCAHOJ, TMOAXOIAIIAM aMHIHBIM PEareHTOM IUIS PEaKInuu
CoYeTaHMUs, TaKuM KaK, HaIpumep, O-(7-a3abenzorpua3zoin-1-nm)-N,N,N',N'-reTpamMme TniIypOHH-
rexcadropdocdar, m oCHOBaHHEM, TaKUM Kak, Hampumep, N-MeTHIMOP(OIUH UM TPUITHIAMHUH, B MIPUCYTCT-
BUU TTOAXOISIIIETO PACTBOPUTEIIS, TAKOTO KakK, HaripuMep, N,N-1umMeTrindopMaMu] TN alleTOHUTPILL.

Coenunennst hopmyi (IV) u (V) MOTYT OBITH TIOJyYEHBI, KaK ONMHACAHO B MPUMEPAX, MPEACTABICHHBIX J0-
TIOJTHUTEIEHO HUKE.

Cxema 2
HoN._N HoN Ny
| = Cramus 1 o | P Crapus 2
(@] = Br Br
OH R4-NH> R(NH
VI v
HzN. N HoN._N
Craqus 3 = Rz
oM~ 5OR o L Rs
]
~NH OR
Ri Ry R1’NH Ra
) B’\CER3 ()
R
V)

Cranus 1. Coenunenne ¢hopmynst (VII), roe Ry onpenesneH B JaHHOM JOKYMEHTE IO OTHOIICHHIO K COCTU-
HeHHIo (Gopmyisl (1), MOKEeT OBITH MONYYEHO TOCPEACTBOM 00paboTku coequuenus Gopmyisl (VIII) ¢ ucmons-
30BaHUEM MOIXOAsIIero aMuHa Gpopmyiiel Ri-NH,, Takoro kak, Hanpumep, TpaHc-4-aMHHOIMKIOTCKCAHOIT, TIO-
XOJISIIIETO aMHUIHOTO pearcHTa JUIs PeaklUU COYETaHHs, TAKOro Kak, Hampumep, O-(7-a3abeH30Tpuazon-1-wm)-
N,N,N',N'-rerpameTrmryponuii-rekcadpropdocdar, 1 oCHOBaHHsI, TAKOTO Kak, HarpuMep, N-MeTHIMOPGOJIUH, B
MPUCYTCTBUH MOIXOAAIIETO PACTBOPUTENS, TAKOTO KaK, Hampumep, N,N-muMeTnipopMaMu.

Cramus 2. Coemunaenne Gopmyisl (VI), rae Ry onpeseneH B fTaHHOM JOKYMEHTE IO OTHOIIIEHHUIO K COEIN-
Henuto hopmynsl (1), u pparment B(OR), obpasyer npousBoaHOe 6OPOHOBOM KHCIOTHI (Harpumep, rue R mpen-
CTaBIsET COOOW BOJOPOJ WM IMTUHAKON), MOXKET OBITH ITOJIy4E€HO MOCPEACTBOM OCYIIECTBICHUS PEAKIMH COYe-
tanus coeauaenus Gopmyinl (VII), rae R, ompeneneH B JaHHOM IOKYMEHTE 10 OTHOIIEHHUIO K COEIMHEHUIO
¢dopmynst (I), c coennHeHneM Gopa, TaKMM Kak, Harpumep, OMC(IIMHAKOIATO)IHUOOpP, B MPUCYTCTBHU TTOJIXOIS-
IIETO PAaCTBOPHUTEIIS, TAKOTO KaK, HATIPUMEP, JUOKCAH, COJIA, TAKOW KaK aleTaT Kajlus, ¥ MOJXOISIICTO KaTalu-
3aropa, MPEONOYTHUTENIFHO KaTaliu3aTopa Ha OCHOBE MajUlaius, TaKoro Kak, Hanpumep, [1,1-
ouc(audenmndochuno)dpeppouet|auxnopnamragui(Il).

Cramus 3. Coemunenne dpopmyisl (I), toe Ry, Ry, R;, Ry u L ompeneneHsl B JTaHHOM JTOKYMEHTE, MOXKET
OBITH MOJIYYEHO TTOCPEACTBOM OCYIIECTBICHUS peakluy couetanus coenuuenust Gopmyasl (VI), roe R, onpene-
JIeH B JAaHHOM JOKYMEHTE TI0 OTHOIICHHUI0 K coenauneHuto popmyinsl (1), u pparment B(OR), obpasyeT mpous-
BOJHOE OOPOHOBOW KHCJIOTHI (Hampumep, rie R mpeacrasiser co0oit BOIOPOA WU MHUHAKON), ¢ COSTUHEHUEM
dbopmymer (V), e Ry, R, Ry u L onpeneneHs! B JaHHOM TOKYMEHTE TIO OTHOIIIEHHIO K COSAMHEHUIO (DOPMYITBI
(I), B IpHUCYTCTBUH MOAXOAIIECTO PACTBOPUTENSI, TAKOTO KaK, HalpUMep, JUOKCAH, OCHOBAHHS, TAKOTO KaK TU-
POKCHI HATPUs, U MOJXOAANIETO KaTaln3aTropa, MPEeaIOYTHTEFHO KaTaln3aTopa Ha OCHOBE MallIaIusl, TAKOTO
Kak, HanpuMmep, [ 1,1'-onc(audenmndocduno)dpeppoueH]|auxnopnamtagui(Il).

Cxema 3
R .
Br z R. Cramusl gR Re R Cramus 2 HzN IN\ R
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Cragus 1. Coequnenue gopmyinst (VIII), rae Ry, R;, L, R4 onpenencHbl B JaHHOM JOKYMEHTE IO OTHOIIIE-
HHIO K coeaunennto ¢popmyisl (1), u ¢pparment B(OR), oOpasyer nponsBogHOE OOPOHOBOM KHCIOTHI (HAIpH-
Mep, re R mpencrasiser co6oif BOXOPO WIIM MMHAKOI), MOXKET OBITh ITOIYYEHO ITOCPEACTBOM OCYIIECTBICHUS
peakuu codetanus coequHeHus Gopmynsl (V), toe Ry, R;, L, Ry onpeneneHs! B TaHHOM JOKYMEHTE 1O OTHO-
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HmIeHnIo K coeauHenuro Gopmynsl (1), ¢ coenuHeHneM Oopa, TaKMM Kak, HarmpuMep, OUc(IMHAK0IAaTO)Iuo0p, B
NPUCYTCTBHH ITOIXOJSIIET0 PACTBOPUTENSL, TAKOTO KaK, HalpUMEp, ANOKCaH, COJIM, TAKOW Kak arerar KaJus, 1
MOIXOMAIIETO KaTalu3aTropa, MPEeINOYTHTENFHO KaTajdn3aTopa Ha OCHOBE MalUIaiusl, TAaKOTO KaK, HampuMmep,
[1,1'-6uc(mudenundochuno)deppoueH | nuxnopnamianuii(Il), nim B kauecTBe aJbTEPHATHBHI B TIOIXOSIIEM
pacTBopuTeNe, TAaKOM KakK TeTparuapodypaH, ¥ CHIBHOM OCHOBAHHH, TAaKOM KaK H-OYTWIUIHTHN WM XJIOPHUJ
W3OTIPOITMIMATHUS, FITM CMECH IBYX M3 HUX C COANHEHHEM 00pa, TAKUM KaK TPUMETHIOOpOHAT.

Cramus 2. Coequnenne hopmynsl (1), tme Ry, Ry, R3, Ry u L onpenenensr B tTaHHOM TOKYMEHTE, MOKET
OBITH MTOJIYICHO TIOCPEACTBOM OCYIIECTBIICHHUS peakinu couetanus coequHerus popmyinsl (VIII), rae Ry, Rs, L,
R4 ompeznienieHs! B TaHHOM JTOKYMEHTE 110 OTHOIICHHMIO K coenunHeHuto Gopmyisl (1), u pparment B(OR), obpa-
3yeT IPOU3BOJHOEC OOPOHOBOM KUCIOTHI (Hampumep, rae R mpencrasiser cob6oi BOJOPOR MM MUHAKOIN), C CO-
enunenueM (opmyisl (VII), roe Ry onpeneneH B 7aHHOM JIOKYMEHTE 110 OTHOIIEHHIO K COETUHEHHIO (OpMyITbI
(1), B mprCyTCTBHM MOAXOASAIIETO PACTBOPUTENS, TAKOTO KaK, HAIPUMEp, THOKCaH, OCHOBAaHMS, TAKOTO Kak Kap-
OOHAT KaJHsl, ¥ MOJXOSIIET0 KaTaIu3aTopa, MPEAIOYTHTEIFHO KaTaln3aTopa Ha OCHOBE MaJlIansl, TAKOTO Kak,
Haripumep, [1,1'-6uc(anpernndocduno)deppouen]nuxnopnamiaauii(1l).

Cxema 4
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Cragus 1. Coenunenne popmyisr (IX), roe R, u R; onpenenensr B JaHHOM JOKYMEHTE IO OTHOIICHUIO K
coenuHenuto Gopmyisl (1), MoxeT OBITH TOTyYeHO TIOCPECTBOM 00paboTKH coenunenus popmyisl (X), rae R,
u R; ompeneneHsl B JaHHOM JTOKYMEHTE IO OTHOMICHHUIO K coenuHeHmio (popmyisr (I), ¢ ucmons3oBanmem N-
METHIMMHAHOINYKCYCHOM KHCIIOTHI B IPUCYTCTBHH HMOIXOIAIIETO PACTBOPUTENS, TAKOTO Kak, Harmpumep, DMF.

Cramus 2. Coenunenne hopmyinsl (VIII-1), rme Ry, Ry, R3, Ry u L onpenenens: B tTaHHOM TOKYMEHTE, MO-
JKET OBITh TIOyYeHO TocpeaAcTBOM 00paboTku coenuuenus popmyisl (IX), rae R, u R; onpenenensl B jaHHOM
JOKYMEHTE TI0 OTHOIICHHIO K coefnHeHNI0 (hopMysl (1), ¢ MOMOIIBIO MOIXOAAIIETO aMUHA € TIOIXOIAIINM BOC-
CTaHOBUTEJEM, TAKUM Kak, HAIpUMeEp, TPUALETOKCUOOPTHIPHU HATPHA, W KHUCIOTOM, TaKOi Kak yKCyCHAas KH-
CJIOTa, B TIPUCYTCTBHU MOJIXO/IAIIETO PACTBOPUTES, TAKOTO Kak, Hanpumep, THF.

Cragus 3. Coemunenne dpopmyinsl (I), toe Ry, Ry, R;, Ry u L ompeneneHsl B JTaHHOM JTOKYMEHTE, MOXKET
OBITH MMOJYYEHO MOCPEICTBOM OCYLIECTBICHHS peakuuu couyeTanus coenunenus popmyist (VII-1), roe R,, Rs,
L, R, ompeneneHs B JaHHOM JTOKYMEHTE 110 OTHOIICHHUIO K coenuuHeHnto Gopmynsr (I), ¢ coennnenueM dopmy-
ae1 (VII), rne R onpezneneH B 7aHHOM JTIOKYMEHTE 10 OTHOLIEHHIO K coequHeHHIo (hopmyisl (1), B mpucyTcTBUM
MOAXOMSIIET0 PACTBOPHUTEISI, TAKOTO KaK, HAIPUMEp, AUOKCaH, OCHOBAHMS, TAKOTO Kak (ocdar Kaius, U MOoaXo0-
JIIEro KaTaau3aTopa, MPeAIOYTUTENIFHO KaTaln3aTopa Ha OCHOBE MAaJUIafus, TAKOTO Kak, HAIPHMEp, XJIOPUA
(2-gummxorekcmindochuno-2',4',6'-rpunsonponmi- 1, 1'-6ud ennn)[ 2-(2-amunostrn ) permn ) jmamtagusi(11).

B nomonmHWMTEeNEHOM acmekTe HacTofAlee M300peTeHHe OTHOCHUTCS K CHOCOO0Y MOIMYYCHHS COCAUHEHHS
dhopmyel (I) B cBoGOIHOM hopme min B hopMe dhapMarieBTHUSCKHA TPHEMIIEMON COJIH, BKITIOYAIOIIEMY CTaIHHU:

a) OCYIIIECTBIICHUE PEAKITUK coueTaHus coequHeHus popmynsl (I1), ompeneneHHOro B JAHHOM TIOKYMEHTE,
¢ coenuaeHneM Gopmyisl R;-NH,, onpeneneHHbIM B JaHHOM JIOKYMEHTE, C ITOJyYeHHEM COeAMHEHHs (OpMyITbI
@;

b) BbIEsIeHHE TOTyYaeMoro TakuM oopazom coenuneHus Gopmynsr (I) B cBobogHoi popme mnm B popme
(hapManeBTHIECKH TPUEMIIEMOI COH.

B nmomonHMTENPHOM acIieKTe HAcTOsIIee H300peTeHHe OTHOCHUTCS K CHOCOOY IMOJTYYEHHs COEIUHEHHS
tdhopmyet (1) B cBoOOIHON (hopMe mwin B popme (hapMalleBTHUSCKU MPUEMIIEMO COITH, BKITFOYAIOIIEMY CTAIIHH:

a) OCYIIECTBJIICHHE PEaKINK coueTanus coeauHerust Gopmynsl (VI), onpeneeHHOTo B TaHHOM JOKYMEH-
Te, ¢ coeauHeHneM Gopmynsl (V), onpeaeieHHbIM B TAaHHOM JOKYMEHTE, C TIOJydeHUEM COeTUHEHUs (popMyIIbI
(D

b) BBIAETIEHUE TIOTYYaeMOTO TaKUM 00pa3oM coeauaenus Gpopmyisl (I) B cBoboaHOM hopme wim B hopme
(hapMareBTHYECKH TPUEMIIEMOI COITH.
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B nomonHHUTENEHOM acleKkTe HacToslmlee M300peTeHHEe OTHOCUTCS K CHOCO0Yy TMOIYYCHHS COCIUHCHHS
tdhopmyist (1) B cBoOOIHON (hopMe mwin B popme (hapMaleBTHUSCKU MPUEMIIEMO COITH, BKITFOYAIOIIEMY CTAIIHH:

a) ocyIIecTBIeHUE peakiuu couetanus coequHeHus popmysl (VIII) wmm coenuuaenus Gopmysnst (VIII-1),
OTIpeNIeIeHHBIX B JAHHOM JIOKyMEHTe, ¢ coenuHeHneM ¢opmynsl (VII), onpeneneHHsIM B JAHHOM TOKYMEHTE, C
noJrydeHrueM coenuHeHus popmyisr (I);

b) BBIAETIEHUE TIOTyYaeMOTO TaKUM 00pa3oM coeauaenus Gpopmyisl (I) B cBoboaHOl hopme wim B opme
(hapMareBTHYECKH TPUEMIIEMOI COITH.

Hacrosimee n3o0peTeHue JOMOJHUTEILHO BKITIOYAET JIFOOON BapWaHT CIIOCOOOB COTJIACHO HACTOSIIEMY
U300pETECHUIO, B KOTOPOM MPOMEKYTOUHBIH MPOIYKT, IMOTy4aeMbIil Ha JTFO0O0W ero cTaauu, MPUMCHSIOT B Kade-
CTBE MCXOJHOTO MaTEpHala U IPOBOIST OCTAIBHBIC CTAIUH, WM B KOTOPOM HCXOHBIC MaTEPHANBI MTOIYYAIOT in
situ TPH YCIIOBHSIX PEaKIMU, WIH B KOTOPOM KOMIIOHCHTBI PEaKI[HOHHONH CMECH IMPUMEHSIOT B (hopMe UX Coyei
WM ONITHYECKU YUCTOTO MaTepraa.

CoelMHEHHST COTJIACHO HACTOSIIEMY W300PETCHHIO M MPOMEKYTOYHBIC COCAMHCHHS TaKXKE MOTYT OBITh
MPEBpAIeHEI IPYT B IPYTa B COOTBETCTBUHU CO CIIOCOOaMHU, OOIICH3BECTHRIMU CIICIIUAIUCTAM B JAHHOM 00JacTu
TEXHUKH.

B nmpyrom acmexTe B HacCTOAMIEM HW300pPETEHUM NPEIyCMOTpeHa (hapMaleBTHUCCKasi KOMITO3UIHSA, COIep-
JKamasi COSIMHEHHE COTJIACHO HACTOSIIEMY H300pPETeHHIO WIH ero (papManeBTHUECKH MPHEMIEMYIO COJNb H
(hapMareBTHYECKN IPUEMIIEMBII HOCUTENb. B TOMMOTHUTETFHOM BapHaHTe OCYIIECTBICHHUS KOMIIO3HIINS CONEp-
JKUT TI0 MEHBIIIEH Mepe Ba (hapMaleBTHUSCKH IPUEMIIEMBIX HOCHTENS, TAKMX KaK ONHCAaHHBIC B TaHHOM JOKY-
MenTe. J[s 1ieneid HacTosmero n300peTeHus, e He 0003HAYeHO WHBIM 00pa30M, COJIBBATHI M THAPATHI 00bIU-
HO TTO/IPa3yMEBAIOT KOMITO3UIHH. [IpeInoYTHTENEHO (hapMaIleBTUIECKH MPHEMIICMBIC HOCUTEIH SIBIITIOTCS CTE-
pwibHBIMU. DapMarieBTHYCCKAsT KOMITO3UIIAS MOXKET OBITh COCTABIICHA JUIST KOHKPETHBIX ITyTEH BBEICHUS, TAKUX
KaK MepOpabHOE BBEJCHHE, MMAPCHTEPATBHOE BBEJCHHE, PEKTAILHOE BBEACHUE, TPAHCACPMAILHOE BBEICHUE U
1.1. Kpome Toro, apmaneBTHUCCKHE KOMIIO3UIIUHN COTJIACHO HACTOSIIEMY H300PETCHUIO MOTYT OBITh M3TOTOB-
JICHBI B TBEpO# hopMe (B TOM Uuciie O¢3 OTpaHWICHHUS KATICYIIbI, TAOICTKY, MILTIONH, TPAHYJIBI, TOPOIITKU HJIH
CYIIIIO3UTOPUHN) WM B KUIKOH (opMe (B TOM ducie 0e3 OrpaHWICHHs pacTBOPHI, CYCIIEH3UU WM dMYJIbCHH).
®dapmareBTHIeCKre KOMIIO3HIUK MOTYT TOABEPIaThCS CTAaHAAPTHBIM (apMaleBTHYECKUM OMNEpaIisiM, TaKUM
KaK CTepHJIM3AlNs, W/WIH MOTYT COAEp)KaTh CTaHAAPTHBIC WHEPTHHIC pa30aBHTENH, CMAa3bIBAIOIINE CPEICTBA
i OydepHbIe CpencTBa, a TakKe aIbIOBAHTHI, TAKHE KaK KOHCEPBAHTHI, CTAOMIM3aTOPHI, CMAYHMBAIOIIIE CPE/I-
CTBa, OMYJIBraTophl U Oy(hepsl, U T.1.

Kak npasmiio, apMarieBTHUECKIEe KOMIIO3HIIUH IIPEICTABIISIOT COOOH TaOIeTKH MM KEeJTaTHHOBEIC KarcCy-
JIBI, COJICPIKAIINE AKTHBHBIA HHTPETUCHT BMECTE C OJIHUM HIIM HECKOJIBKUMHU U3

a) pa30aBuTelCH, HAIPUMED JIAKTO3BI, IEKCTPO3bI, Caxapo3bl, MAHHUTA, COPOUTA, IICIUTFOJIO3bI /UK TIH-
[IHA;

b) cMa3bIBalONINX CPENCTB, HATIPHUMEP JUOKCUIA KPEMHUs, TallbKa, CTCAPHHOBOW KUCIIOTHI, €€ MarHUEeBOI
WIH KaJTbIUEBOW COJH W/WITU TIOUA THIICHTIIUKOJIS; JJIs1 TA0JIETOK TaKXKe

C) CBSI3YIOIIUX CPEJCTB, HAIPUMED ATFOMOCIIINKATa MarHHs, KPaXMaJIbHOU MACTHI, )KEJIaTHHA, TParakaHra,
METHIIIIEIUTION036], KapOOKCUMETHIIIEIUTION03bI HATPUS W/HITH MTOTUBHHIIIHPPOINAOHA; IPH HEOOXOIUMOCTH

d) paspexumTeneif, HapuEMep BHIOB Kpaxmala, arapa, albTMHOBOM KHCIIOTHI MJIN €€ HATPHEBOM CONH WIIH
HIUITYYUX CMEce; U

¢) abcopOeHTOB, KpacuTeNel, apOMaTH3aTOPOB U TIOJICITACTUTENICH.

TabyeTkt MOTYT OBITH MO0 TOKPHITBIMU 00O0JIOYKOH, THOO TIOKPHITHIMU SHTEPOCOTIOONIBHBIM TTOKPBITH-
€M B COOTBETCTBUH CO CIIOCOOAMU, H3BECTHBIMU 3 YPOBHS TCXHUKH.

IMomxoasmiyie KOMIO3UIUH [UIS MIEPOPATEHOTO BBEJCHHS BKIIOYAIOT dPPEKTHBHOEC KOJIHMYECTBO COCAUHE-
HUS COTJIACHO HACTOSIIEMY U300peTeHH0 B (hopMe TaOJCTOK, MACTHIIOK JUIS PAacCachIBaHMsI, BOJHBIX WM Mac-
JISTHBIX CYCIICH3UH, JUCTICPTHPYEMBIX TIOPOIIKOB WM TPaHYII, IMYJIBCHH, TBEPABIX WIA MATKUX KAICYJ, WU CH-
poroB, win HacToek. KoMmosunuu, npenqHasHauyeHHBIC VTS IEPOPaIbHOTO MPUMEHEHHUS, OTYYal0T B COOTBET-
CTBHH C JIFOOBIM CIIOCOOOM, M3BECTHBIM M3 YPOBHS TEXHHKH, JJIsI H3TOTOBJICHUS (PapMalleBTUYCCKAX KOMIIO3H-
IIUH, ¥ TaKWe KOMITO3UIIH MOTYT COJEP KaTh OJHO MIJIM HECKOIBKO CPEACTB, BRIOPAHHBIX W3 TPYIIIIBI, COCTOSIICH
W3 IOJICIAIIMBAIONINX BEIIECTB, ApOMATH3UPYIOMINX CPEACTB, KPACAIINX CPEACTB H KOHCEPBUPYIOIIUX CPEACTB,
C IENBI0 TONYYeHUs MpPEenapaToB, KOTOPHIE SBISIOTCS (hapMaIleBTHICCKH NMPUEMIIEMBIMH U UMEIOT IpUBJIEKa-
TENBHBIA BKyC. TaOleTku MOTyT colepKaTh aKTUBHBIN MHTPEAWEHT B CMECH C HETOKCHYHBIMH (hapMarieBTHIC-
CKH TPHUEMJIEMBIMH BCIIOMOTATEIbHBIMH BEIIECTBAMH, KOTOPBIE SBITIOTCS HMOAXOISAIIMMHU IS M3TOTOBJICHUS
TabneTok. Takue BcrioMOTaTeNIbHBIE BEIIECTBA IMPEACTABIIOT OO0, HAPUMeEp, HHEPTHBIE pa30aBUTENH, TaKHe
Kak KapOOHAT KaJbLus, KapOOHAT HATPHs, JIakTo3a, (ocdar Kanbius Wik ¢ocdar HATpUs; TPaHyINPYIOLUIHE U
Pa3pBIXIIOIKE CPEICTBA, HAPUMEDP KYKYPY3HBIH KpaxMal WU aJbIHHOBAs KHCIIOTA; CBS3YIOIINE CPE/ICTBA,
HapUMep KpaxMal, XKeJaTHH WK apaBUICKas KaMe.lb; U CMa3bIBAIOIIIE CPEICTBA, HATIPHIMEpP CTeapaT MarHus,
CTCapUHOBAs KUCIIOTA WM TalbK. TaONCTKH SIBISIOTCS HEMOKPBHITHIMHU HIIU TOKPBITBIMU TOCPEICTBOM H3BECT-
HBIX METOJMK JJI1 OTCPOYKU PACIaja U BCACBIBAHUS B KEIYJOYHO-KUIICYHOM TPAKTE U TEM CaMbIM O0OcCIIeUH-
BAaIOT YCTOHYHMBOEC JICHCTBHE B TCUCHHE OOJIee JITUTEIBHOTO Ieproaa. Hampumep, MOKHO UCTIONB30BaTh MaTCPH-
aJ 3aMeUIEHHOTO NIEHCTBHSA, TaKOW KaK TIHIEPUIMOHOCTEapaT WiH riunepmigucteapaTr. CocTaBsl 1A Tepo-
PaTFHOTO IPUMEHEHHUSI MOTYT OBITH NPEICTABICHBI B BUIE TBEPABIX JKEIATHHOBBIX KAaICYI, TJ¢ aKTUBHBIA MH-
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TPEJMEHT CMCIIUBAIOT C HHEPTHBIM TBEPJABIM pa30aBUTEICM, HAIPUMEP KapOOHATOM KNI, ochaToM Kajb-
WS WJTH KAOJTMHOM, WJIM B BUJE MATKHX JKEIaTUHOBBIX KAaIlCyJl, T/I¢ aKTUBHBIN HHIPEIUCHT CMEIIMBAIOT C BOJON
WITA MACJITHOHM Cpelioif, HalpuMep apaxuCOBBIM MacCIIOM, KUAKIM MapadWHOM MIIA OJTMBKOBBIM MAacCJIOM.

Coenunennst hopmyssl (I) B cBoGogHON opMe win B popMe GapManeBTUISCKU MPUEMIIEMON COH TPO-
SIBIIIOT IIEHHBIE (papMaKoJOTHIEeCKHe cBolicTBa, HanpuMep ALK-2-momymupyrolue CBOMCTBa, HAIIpUMep, IO-
Ka3aHHBIE ¢ TIOMOIIBIO aHAIM30B in Vitro u in vivo, MpeacTaBIeHHBIX B CICAYIOMNX pa3enax, 1, CIeI0BaTeb-
HO, TIpeAHA3HAYEHBI IS TEPAIuy WK IS IPUMEHEHHS B KaUeCTBE XUMHUYECKUX BEIIECTB U MCCIICTOBAHUM,
HaIpuMep, B KadecTBe (apMaKOJIOTHUECKN aKTHBHBIX COCTHHCHHH.

CoeIMHEHHST COTIIACHO HACTOSANIEMY U300PETEHHIO MOTYT OBITH MPUMEHUMBI B JICUCHUH ITOKA3aHUS, BbI-
OpaHHOTO M3 TeTEPOTONMYECKOI OCCU(HKAIINN HITH IPOrpeccupyronei occuduupyromeii pudpoancmniasuy.

be3 orpannueHus Teopuell moyararor, 4YTO COEIMHEHHS COTJIACHO HACTOSIIEMY H300pETEHHIO, KOTOpPHIC
SIBJISIIOTCS CEJICKTUBHBIMU MHTHONTOpamu ALK-2, ymeHbInaroT/moaasisior nepenady curunata BMP u Boccra-
HOBJICHHE aHOMAJILHOW TKaHH, aCCOIMAPOBAHHOMN C HUM.

Takum 00pazoM, B KadecTBE JOIOJHHUTEIHFHOTO BapHaHTAa OCYIIECTBICHHS B HACTOSIIEM H300peTEHUH
MIPEeTyCMOTPEHO TIpuMeHeHne coenuHeHust popmyisl (I) B cBobomHO# dopme mim B GpopMme dapManeBTUIECKH
TIPUEMIIEMON COJIM B TEepamuu. B TOTIONHUTENFHOM BapHaHTE OCYIIECTBICHHUS Tepamnus BbIOpaHa m3 3aboieBa-
HUS, JICYCHHE KOTOPOTO MOYKHO OCYIIECTBIJIATH MOCPEACTBOM MoaaBieHus pernentopa ALK-2. B apyrom Bapu-
aHTE OCYIIECTBIICHHS 3a00JIeBaHUE BHIOPAHO M3 TETEPOTONHYECKOW OCCH(UKAIINH WM MPOTPECCUPYIOIIEH OC-
cudumpyromei GpuopoaNCIIIa3UH.

Takum o0Opa3om, B KadecTBE IOMOJHHUTEIFHOTO BapHaHTa OCYIIECTBIICHHS B HACTOSIIEM H300peTeHHH
npeaycMoTpeHo coequHenne Gopmydsl (I) B cBoboaHoi dopme min B Gopme apManeBTHIECKH MTPUEMIEMOH
COJIH JIJISl IPUMCHEHUS B TEPANUU. B NOMOJHUTEIEHOM BapHaHTE OCYIIECTBIICHUS Tepamus BeIOpaHa U3 3a00Je-
BaHMs, JICYCHHNE KOTOPOTO MOKHO OCYILIECTBIISITh MOCPEACTBOM nojaBieHus penentopa ALK-2. B npyrom Bapu-
aHTe OCYIIECTBJICHHUS 3a00jeBaHIe BBIOPAHO M3 TeTEepOTONMUYECKON OCCH(UKAINK WIN Iporpeccupyonel oc-
cudummpyromeit pudbpoancmiazuy.

B npyrom BapmaHTe OCYIIECTBIICHHS B HACTOSIIEM M300pETEHHUH MPEIyCMOTPEH CIOCO0 J1edeHus 3aboe-
BaHUS, JICYCHHE KOTOPOTO OCYIIECTBISIOT ITOCPEACTBOM HofaBieHus peuentopa ALK-2, Bxirouarommii BBeae-
HHUE TePareBTUICCKH MPHEMIIEMOTO KoimdecTBa coequHeHus ¢popmyisl (I) B cBoGomHOM Gopme mimm B Gopme
(hapMareBTHYECKH IPUEMIIEMOH COHA. B OTIOTHUTEIFHOM BapHaHTE OCYIIECTBIICHHS 3a00JieBaHIE BEIOPAHO U3
TETEPOTONMNIECKON OCCH(PHUKAITUH HITH TIPOTPECCUPYIOMIEH occuuImpyromei Gudpoauciiazum.

Takum oOpa3om, B KadecTBE IOMOJHHUTEIFHOTO BapHaHTa OCYIIECTBIICHHS B HACTOSIIEM H300peTeHHH
IpeycMOTPEHO NpuMeHeHue coeanHenus Gopmynsl (I) B cBoboaHoM dopme wian B Gopme papManeBTHUECKH
MPUEMIIEMOU COJIH JUIsl U3TOTOBJICHHS JICKAPCTBEHHOTO IMperapara. B JONMOTHUTEIEHOM BapUaHTE OCYIICCTBIIC-
HUS JICKAPCTBEHHBIN Mpenapar npejHa3sHavdeH I JIeUeHHs 3a00JIeBaHus, JIeUeHHE KOTOPOTO MOKHO OCYILECTB-
JSITH TIOCPECTBOM nonaBnenus perentopa ALK-2. B npyrom BapuanTe ocyiecTBiIeHus 3a001eBaHUE BHIOPAHO
U3 TeTEPOTONNIECKON OCcCH(UKAIMHU WIH IPOrpeccupyromiell occnpuuupyromeid GuopoaucIuiaznm.

Crenyromue npuMepbl NpeAHa3HaYeHbl JUIS WUTIOCTPALMK HACTOSILETO M300pETeHHs, U UX HE CIeayeT
HCTOJIKOBBIBATh KaK OTPaHWYMBAIOIINE €T0. 3HAYCHHUA TeMIIEpaTypsl MpuBeaeHHI B rpagycax Llenscusa. Ecnn ve
yKa3aHO WHOE, BCE OTEPALly BHITAPUBAHUS OCYIIECTBISAIOT PH MOHIKEHHOM JaBIICHUH, KaK IPaBUIIO, OT IPH-
ommsutensHO 15 1o 100 MM pT.cT. (= 20-133 MOap). CTpyKTypa KOHEUHBIX IPOAYKTOB, TPOMEKYTOUHBIX COCMIH-
HEHUH M UCXOTHBIX MAaTEepPHajOB MOATBEPKICHA MTOCPEACTBOM CTaHIAPTHHIX aHAJTHUTUYECKUX CIOCOOOB, HAIIPH-
Mep MHKpOaHalIn3a, M CIIEKTPOCKONMMIECKUX XapaKTepucThk, Hampumep MS, IR, NMR. Hcnonb3yembie abope-
BHATYPHI MPEICTABIIOT COO0I cTaHIapTHBIC a00pEBUATYPHI U3 YPOBHS TEXHUKH.

Bce ncxomHbIe MaTepHanbl, CTPYKTYPHBIC JIEMEHTHI, PEarcHThI, KUCIOTH, OCHOBAHUS, JCTHUAPHPYIOIIUC
CPE/CTBA, PACTBOPUTEIM M KaTalU3aTOPBl, MCIOJb3yeMble Ul CHHTE3a COCIMHEHHWH COIVIACHO HACTOSIIIEMY
N300pETEHHIO, SIBISIOTCS TNOO KOMMEPYECKH JOCTYITHBIMH, JIMOO MOTYT OBITH ITOJIy4EHBI TIOCPEICTBOM CIIOCO-
0OB OpraHMYECKOTO CHHTE3a, M3BECTHBIX CIICIMAINCTY B JAaHHOW OOJIACTH TEXHHUKH, WM IOCPEICTBOM CIIOCO-
0OB, ONHCAaHHBIX WM AHAJIOTHYHBIX, COOTBETCTBEHHO, CIOco0aM, MpeACTaBICHHBIM B pasmene "Ilpumepsr".
Taxoke coeMHEeHNs COTIIACHO HACTOAIMIEMY M300PETECHHIO MOTYT OBITh TOIYYEHBI IIOCPEICTBOM CIIOCOO0OB Oopra-
HHUYECKOTO CHHTE3a, M3BECTHBIX CIICIHAINCTY B JAaHHOM 00JIACTH TEXHHUKH, KaK II0Ka3aHO B CIEAYIOMINX IIPUME-
pax.
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CokpartieHus.

¢
AcOH

BOI.

APCI-MS

BH,DMS
CoJieBOM
pacTBop
n-BuLi
DCM
DMAP
DMF
DIPEA
DMSO
DSC

DVS
SKB.

Et

EtsN
EtOAcC
EtOH

ESI-MS

MM BOIH.
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IIpumepsr

XVIMAYUECKUM COBUT

YKCyCHasa KUCIOTa

BOIHBI

XVYMUUEeCcKas MOHMBallMsa C MacC-CIeKTpoMeTpuemn
aTMoChepHOM OaBJIEHUM

KOMIUIEKC OOopaH—IOMMeTUJICYJIbOMI
HaCHIIEHHHY PacTBOP XJIOpUIa HaTpus

H— Oy TUIIIIUTUM

OUXJIOpMeTaH

4— (IMMe TUIIaM/HO ) IUPUINH

N, N-gumeTundopMamMmy,

OUVBONIPONNIIS TUIIaMUH

OVUMe TUIICYJIbEQOKCUT

nnbbepeHMalbHaAS CKaHMpPyKIMAasa KaJllopuMeTpUus
OVMHaMrUueckKas copflusa TIapoB

SKBUBAJIEHT ()
STUII

TPUS TUIIaM/H
sTHUIaleTaT
5TaHOJI
MOHU3alMI DJIeKTPOPaCHEIIeHueM c

CIIEKTPOMETPUEN
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FIA-MS

FT-IR

HATU

HPLC

HRMS

IPA
IPAC
i-PrOH
IT
KyCO3
K3POy
KOAc

LC-MS
LiAlH,
LiOH

MCC

MT

MeOH

MIH .

MgSO,
MTI1r
MTBE
H.
Na,S0O4
NaHCO;
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TIPOTOUYHO~MHXEKIMOHHEM aHaIms e Macc—
CIIeKTpoMeTpuen

nHOpakpacHasda CIHeKTPOCKONMA C IpeoOpa30BaHMEM
dypbe

Jgac

O-(7-azabenzorpmaszoj-1-mi)-N,N,N’',N'-

TeTpaMe TUJIIypoHUM—TekcadpTopdbocdaT
BHCOKOBOOEKTMBHAA XMIKOCTHaA XpoMmaTorpadmsa
MaCC—CIIEKTPOMETPUA c BEICOKOM paspemamein
CIIOCOOHOCTBI

M30IIPOIIaHOJI

n3onponmialeTarT

M30IIPOIIaHOJI

BHYTPEHHAA TeMIlepaTypa

KapOoHaT KaJinAa

dochaT kagmsa

aleTaT KajuAd

JINTP

XUOKOCTHAS XpoMaTorpadms ¢ Macc—CIeKTpoMeTpuen
aJIOMOTVOPUT JIMTUA

TUOPOKCUIL JIMTUA

MOJISPHBI

MMKPOKPUCTAJIJIMYEeCKaa LeJUIoJo3a

MMJLIMTPaMM

MMJLIIVIMOJI TPHEI

MeTaHOJI

MMHY TEL

MUJIIIVIILTD

cyJilbdaT MaT'HUSA

Merarepi

MeTUJI-TPpeT-0yTUJIOBEM 3dUp

HOPMAaJIbL HEM

cyJbdaT HaTpmUAa

BfurkapOboHaAT HaTpMUA
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NaHMDS Buc (TpUMe TUJICWUIIUIT ) aML, HaTpUs

NaOH I'MOPOKCUL HaTpUA

NH,;C1 XJIOPUI aMMOHUA

NH,OH I'MOPOKCHUI aMMOHMA

NH40AC aleTaT aMMOHUA

SMP SAIEePHBM MaTHUTHBEM pPe3OHaHC

PdC1, (dppf)

VI [1,1'-

Pd (dppf)Cl, duc (mnbpeHmIdoCchmHO ) beppolieH | auxJopnaianmi (I1)

PdC1l, (PPh3)» Buc (TpupeHnndocduH) naytanua (11) xjopun
npenapaTUBHaA BEICOKOBOOEKTMBHAA KMOKOCTHA A

prepHPLC
xXpoMaTorpadpmsa

ppm YacTM Ha MUJIJIMOH

RT i x. T. KOMHaTHasd TemnepaTypa (23 + 3°C)

HaCH,. HaCHINeHHE

SFC CBePXKpUTHUUEeCKasa QJoMOHad xXpoMaTorpadms

SPE TBephodasHasa BKCTpakLmMAa

TEA TPOUSTUIIaMUAH

TFA TPUPTOPYKCYCHad KMUCJIOTa

THF TeTparugpodpypar

TGA TepMOTPaBUMETPUUECKUY aHaJu3

txr BpeMsa yOepXMBaHUA
CcBepxBHCOKO2ODeKTMBHAA AKUIKOCTHAA XpoMaTorpadms

UPLC-MS .
C MacCC—CIeKTpoMeTpMrel
(2-gpuuurjorexkcuindpocomuo—-2",4", 6 ' —TPUNBOIPOINII—

XPhos Pd 1,1"-6udenny) [2—- (2—
aMMHODTUII) beHnI) Jnannanusa (I1) XJIopun

XRPD IIOPOMKOBaA PEeHTIeHOBCKaA IUPpaKLMA

AHAJIUTHYECKHE CIIOCOOBI
'H-SIMP.

W3zmepenns npoBoxmim Ha ciektpomerpe Bruker Ultrashield™ 400 (400 MI'n), Bruker Ultrashield™ 600
(600 MTI'r), 400 MHz DRX Bruker CryoProbe (400 MI'n) mimm 500 MHz DRX Bruker CryoProbe (500 MI') ¢
NPUMEHCHHUEM TPHMETHIICUIIAaHA B KA4YECTBE BHYTPCHHETO CTaHAApTa WM 0e3 Hero. XUMHUYECKUE CABHUTH (O-
3HAYCHHsI) [IPUBEICHEI B ppm, OTCUUTHIBAs OT TeTPaMETHJICHIIaHa, CTIEKTPHI Ha CXeMe pacIleIuieHHs] 0003Haye-
HBI Kak cuHTIET (), nymet (d), Tpurier (t), kBapTeT (q), MyJIBTUIDIET, Hepa3eIeHHbIC WIIN 00Jiee MepeKphI-
BaIOMIMECS CUTHAIBI (m), mmpokuii curHai (bs). PacTBopurenu npuBeieHs! B CKOOKaX

UPLC-MS.

Komnonka: Waters Acquity HSS T3, C18, 1,8 mkmM, 2,1x50 MM, Tepmoctat nipu 60°C. Ckopocts otoka: 1,0
mi/muH. ['paguent: ot 5 1o 98% B 3a 1,40 mun, 3atem 98% B B Teuenue 0,40 muH, ot 98 10 5% B 32 0,10 muH,
5% B B Teuenue 0,10 mun; A = Boma+0,05% mypaBbunHoi kucinotsi+3,75 MM NH,OAc, B = aneronur-
pun+0,04% wmypassuHOi#t kucnoTel. ObHapyxenue UV/VIS (DAD), ESI (+). Inana3oHn macc-CHEKTpOMETpa:
100-1200 Ha.

B cnyuae npumepoB 46, 56, 74, 81, 85 u 87: xomonka: Waters Acquity BEH, C18, 1,7 mxm, 2,1x50 mm,
tepmocTart npu 50°C. Pacxox: 1,0 mu/mun. I'paguent: ot 2 1o 98% B 3a 4,40 mun, 3atem 98% B B Teuenue 0,75
MuH, oT 98 10 2% B 3a 0,04 mun; A = Boga+0,1% mypaBbuHOl kucnoTH, B = aneronutpui+0,1% MypaBbuHON
kucnotel. O6Hapyxenne UV/VIS (DAD), ESI (1). /Ilnanazon macc-cnexktpomerpa: 100-1200 [a.

UPLC-HRMS.

Waters Acquity SDS, C18, 1,7 mxm, 2,1x50 mm, Tepmoctat nipu 50°C. I'panuent: ot 5 go 98% B 3a 7,50
MuH, 3ateM 98% B B Teuenue 0,40 mun, ot 98 10 5% B 3a 0,15 mun; A = Boma+5 MM NH,OH, B = aneronur-
pwrt+5 MM NH,OH. O6napyxenue UV/VIS (DAD), ESI (1). lnanazon macc-criektpomerpa: 100-1200 [la.
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HPLC-MS.

Komnonka: Waters Symmetry C8, 3,5 mxm, 2,1x50 MM, tepmoctatr npu 50°C. Ckopocth motoka: 1,0
MJI/MUH.

I'paguent: ot 10 1o 95% B 3a 2 muH, 3aTeM 95% B B Teuenue 1 mun, ot 95 10 10% B 3a 0,5 mun, 10% B B
teuenne 0,50 mumu; A = Boga+0,1% TFA, B = ameronutpun+0, 1% TFA. O6napyxenne UV/VIS (DAD),
APCI (+). lnanazon macc-criekrpomerpa: 100-1200 [a.

W3MepeHne BeTMUNHBI BPAIIeHUs INIOCKOCTH MOJSIPU3AIIH CBETA.

BenmmunHy BparieHus IIOCKOCTH TOJPHU3AIlNH CBETa U3MEPSUTH ¢ IpuMeHeHneM rosipumetpa Perkin Elmer
cepun PE2 41 Ne 5325, paboratoriero npu 589 HM ¢ mpuMeHEeHHEM XJIopoopMa B Ka4eCTBE PACTBOPUTEIIS.

Crioco0bI OYHCTKH.

prepHPLC.

Gilson GX-281, Hacocer 331/332.

Kononka: Waters Sunfire C18, 30x100 MM, 5 Mkm. CrkopocTb mmotoka: 30 Mi/MuH.

IonsmxHas da3za: Boga (cogepxamias 0,1% TFA) u anerorutpui (crioco6 1a);

WA

Kononka: X-Bridge C18, 30x50 mm, 5 MmxM. CKOpOCTh TIOTOKA: 75 MJI/MHUH.

[Monswxuas daza: Boga (conepxamas S MM NH,OH) u atieronurpui (crioco6 1b).

®mur-xpomarorpadus ¢ HOpMaIbHOH (azoi.

Teledyne ISCO CombiFlash.

Kononka: Redisep Rf mist dpmam-xpomarorpaduu ¢ cuimmkaresieM.

[MoxemwxHas daza: nukiorekcan/EtOAc (crioco6 2a) nimn DCM/MeOH (crioco6 2b).

Biotage Flash-Master II.

Kononka: npeaBaputenbHO 3amosiHeHHas cuimkareneM 60 (40-63 mxm), o Merck.

[MoxswxHas dpaza: DCM u MeOH (coneprxkammii 7,3 MM NH4;OH) (crmoco6 2c¢).

®mnr-xpomarorpadus ¢ oOparieHHoH ha3oit.

Teledyne ISCO CombiFlash.

Kononka: Redisep Rf Gold C18 mi1st BEICOKOKHAKOCTHON Xpomarorpaduu, MpeaBapuTeIbHO 3a0JTHEHHbBIE
koJioHku Ha 15,5 1, 50 r umm 240 , 20-40 mxMm, 100 A.

IonmsmxHas daza: Boga u anerorutpuia (coxepxkamuii 7,3 MM NH4OH) (cnioco6 3a) wiu Boga (comepika-
mias 0,1% TFA) u aunerorutpun (coco6 3b).

IMpumep 1. 2-Amuno-N-((11,4R)-4-runpokcunuknorexcmn)-5-(4-((1R,5S)-3-(1-(meTmincynbdonu )mure-
puanH-4-1n)-3-a3abunukio[3.1.0]rekcan- 1 -nn)peHnn) HUKOTHHAMUA

B pactBop comu TFA m 5-(4-((1R,5S)-3-azabumukmno[3.1.0]rexcan-1-wmn)dennn)-2-amuao-N-((11,4R)-4-
THPOKCHIMKIIOT€KCHIT) HUKOTHHaMu 1A (TIpoMexxyTouHoro coeauHenus la, 80 mr, 0,158 mmoins) 8 DCM (4 M)
nob6asismu 1-(metuncynsdonmn)nunepuani-4-on (30,8 mr, 0,174 mmons) u AcOH (0,018 mi, 0,316 mmouns) B
aTMocdepe azora npu K.T. Peaknponnyro cmech nepememnsaiu npu 45°C B teuenne 30 muH. JloGaBnsum Tpu-
anierokcuboporuapun Hatpus (84 mr, 0,395 MMOJIBb) IPH K.T. M pEakIMOHHYIO cMech nepeMermBany mpu 45°C B
TeueHne | 4. 3aTeM peakuMOHHYIO CMeCh pa30aBisiiiM Hachlll. BomH. pactBopoM NaHCO; m cmemmBanm c
EtOAc. Ilocne paznenenust pa3 BOOH. cioii cHOBa 3KcTparupoBai ¢ nomomnisio EtOAc. OObeauHeHHbIE opra-
HUYECKUE CIIOU POMBIBAIIN COJIEBBIM PACTBOPOM, BeICymmBaiy Hag MgSO,, GUABTPOBaIN U KOHIECHTPUPOBAIH
IpU TOHMXCHHOM JAaBleHHH. HeounieHHBIH NpOAYKT OUYHINAIHM C ITOMOIIBI0O XpOMaTorpaguu ¢ HOpMalbHOH
(hazoii (crocob 2b) ¢ momydeHneM YKa3aHHOTO B 3ar0JIOBKE COCTUHEHHS B BHEC OSCIIBETHOTO TBEPIOTO BEIIECT-
Ba.

'H SIMP (400 MTI'u, DMSO-d) & 8,39 (d, 1H), 8,31 (d, 1H), 8,11 (d, 1H), 7,59 (d, 2H), 7,24 (d, 2H), 7,12
(s, 2H), 4,58 (d, 1H), 3,80-3,63 (m, 1H), 3,45-3,36 (m, 4H), 3,15 (dd, 1H), 2,89-2,83 (m, 5H), 2,65 (dd, 1H),
2,35-2,29 (m, 1H), 1,98-1,81 (m, 7H), 1,57-1,18 (m, 8H), 0,83-0,70 (m, 1H).

(UPLC-MS) tg 0,49 mun; ESI-MS 554 [M+H]".

IIpomexxyrounoe coemamueHne la: 5-(4-((1R,5S)-3-azabumukino[3.1.0]rekcan-1-un)denwmn)-2-amuao-N-
((11,4R)-4-ruap OKCUIMKIIOTCKCIIT ) HUKOTHHAMU/I.

B pactBop (1R,5S)-tper-0yTmi-1-(4-(6-amuno-5-(((1r,4R)-4-ruIpOKCUIMKIIOTSKCUIT)KapOaMOWIT ) THPH-
JH-3-11)dennn)-3-azadumukiio| 3.1.0]rekcan-3-kapOokcnnarta (IpoMeXyToYHOro coeanHenus 1b, 940 wmr, 1,55
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mMMoub) B quokcane (10 mur) mo6asnsuin 4M pactBop HCI B nuokcane (1,55 mn, 6,20 mMons) nipu k.T. Peakun-
OHHYIO CMeCh IiepeMelnuBainy npu 65°C B TedeHne 5 4 ¥ 3aTeM KOHIEHTPUPOBAIH IIPU MOHIKEHHOM JaBJICHUH
C TIOJIY9eHHEM YKa3aHHOTO B 3aTOJIOBKE COSIMHEHUS B BUJE THAPOXIOpHIHON com. Heobs3aTenpHO ykazaHHOE
B 3ar0JIOBKE COCIUHEHHE JOMOJHUTENHLHO ounmianu ¢ nmomombio prepHPLC (cmoco6 1a) ¢ momydeHuem coym
TFA mocye Beimapuanus pactsoputeneit. (UPLC-MS) tg 0,45 mum; ESI-MS 393 [M+H]".

[IpomexxyTounoe coeTMHEeHNE 1b: (1R,5S)-tper-6yTHi-1-(4-(6-amuno-5-(((1r,4R)-4-runpoxcu-
IIUKIIOTEKCHI )KapOaMOWIT ) TUPUANH-3 -1 ) heHmn)-3 -a3abumukio[ 3.1.0rekcan-3-kapOoKcuiar.

B pactBop 2-ammHO-5-(4-((1R,5S)-3-(Tper-OyTokcukapbonmi)-3-a3zadurmkio[3.1.0]rekcan-1-wmn)peHrr)
HUKOTHHOBOW KHCJIOTHI (IIpoMexyTouHoro coexunenus lc, 630 mr, 1,59 mmons) B8 DMF (10 mi) noGasisiim
TpaHc-4-amuHOUMKIOreKkcanon (290 mr, 1,91 mmois), HATU (909 wmr, 2,39 mmons) u N-metunmopdomua (0,53
w1, 4,78 MMoIb) TIpH K.T. PeakiionHyo cMech nepeMeIBaii B TeueHne 2 4, pa30aBiisuln HACKIN]. BOJH. pac-
tBopoM NaHCO; u Tpu pa3za sxctparupoBaiiu ¢ nomousio EtOAc. O0beIMHCHHBIC OPraHMYECKHE CIIOU TPOMBI-
BaJIM COJICBBIM PAcTBOPOM, BhICyImBaiu Hax MgSO,, QuiabTpoBaiy W KOHICHTPUPOBAIU TPHU MOHIKCHHOM
nasneHny. HeounmmeHnslii nponykt ouniainy ¢ nomompsio prepHPLC (coco6 1a) ¢ monmy4yenueM yka3aHHOTO B
3aron01il<e coenmuHeHns1 B Bujae OecreTHoro TBepaoro BemectBa. (UPLC-MS) tx 1,00 mun; ESI-MS 493
[M+H]".

[Ipomexxyrounoe coenuHeHue Ic: 2-amuHO-5-(4-((1R,5S)-3-(TpeT-OyToKcukapOOHM)-3-a3a0UITHKIIO
[3.1.0]rexcan-1-mr)heHnT) HHKOTHHOBAsI KUCJIOTA.

B pacTtBop (1R,5S)-tpet-0yTnn-1-(4-(6-aMuHO-5-(METOKCHKAP OOHII ) TUPUINH-3-FJT ) pEHIIT)-3 -
azaburmkio[3.1.0]rekcan-3-kapbokcmnara (mpomesxyrounoro coeauaenus 1d, 1,00 r, 2,44 mmonp) B THF (15
wut) pobasisin 2M BoaH. pactBop LiOH (3,66 mu, 7,33 MMmounb) nipH K.T. PeakIimoHHyI0 cMech IepeMeIuBaIm
npu 65°C B TeueHue 2 4 M 3aTeM KOHIIGHTPUPOBAIM NpU TOHIKEHHOM JaBieHHMU. HeouuleHHbIH mpomykT
ounmnanu ¢ nomonipio prepHPLC (cmoco6 1a) ¢ momyueHneM ykazaHHOTO B 3arosioBke coemunenus. (UPLC-
MS) tr 0,92 mun; ESI-MS 396 [M+H]".

IMpomexyrounoe coeamHenue 1d: (1R,5S)-tper-O6yrnin-1-(4-(6-aMuHO-5-(METOKCHKapOOHMIT)TUPHUIMH-3-
nin)pennn)-3-azadbunukiio[ 3. 1.0]rekcan-3-kapOoKcuiar.

Pazpensmm  pamemudeckuit  TpeT-0yTHi-1-(4-(6-aMUHO-5-(METOKCHKAPOOHMI ) TUPUIINH-3 -1 ) peHIMIT)-3 -
azaburukio[3.1.0]rekcan-3-kapbokcmnar (mpomexxyrodHoe coenurenne le, 13,5 r, 33,0 MMOJIB) C TTOMOIIBIO
xupanbHoi npenaparuBHoit SFC (Waters SFC 200, Waters SFC 200, CHIRALPAK AD-H 5 mkM, 30x250 MM,
noasmwkHas ¢aza CO,/i-PrOH, 70:30, ckopocth moToka 120 r/mun; Y®-nerekius npu 278 HM). YKa3aHHOE B
3arojIOBKE COCIMHEHHUE MOJIYy4Yald B BHAE TPSA3HO-O0EJIOro TBEPAOTO BEIIECTBA ITOCIE KOHIICHTPHPOBAHUS IPH
MOHWKeHHOM NaBieHuu. XupanbHasa aHanutudeckas SFC (CHIRALPAK AD-33 mkM, 2x100 MM, moaBH>KHAs
daza CO,/MeOH+0,1% DEA, 60:40, ckopocth motoka 1 mu/mun; Y®-getexius npu 274 um): tg 2,30 muH,
€e=98,6%, [a]p>" = +90°.

[IpoMexxyTouHOE  COCIUHCHHE le: TpeT-0yTHi-1-(4-(6-aMuHO-5-(METOKCHKAPOOHMI ) TUPUANH-3 -
nn)pennn)-3-azadbunmkiio[ 3. 1.0]rekcan-3-kapOoKcuar.

B pacrBop T1per-OyTtui-1-(4-6pomdeniun)-3-azabunnkio[3.1.0]rekcan-3-kapookcunara (TOIy4eHHOTO
aHanmoruyHo omucanuio B WO 2007/022935) (3,34 1, 9,38 mmoinb) B nmuokcane (75 mur) qoOaBIsiIM METHII-2-
amuHO-5-(4,4,5,5-Terpamerni-1,3,2-mmokcaboponan-2-mi)HUKOTHHAT (TIOJTyYEHHBIH aHAJOTWYHO ONHCAHMIO B
WO 2012/087938) (3,91 1, 14,1 mmons). JJobasmstmu 2M Bogs. pacteop K,CO; (9,38 M, 18,8 MMoITh) 1 aqyKT
Pd(dppf)Cl, u DCM (0,766 , 0,938 MmMois) B atMocepe a3oTa u cmech Harpepanu 1o 80°C B atMmocdepe a3orta
B TeueHue 18 4. PeakmmoHHy10 cMech pa30aBiisiiin ¢ moMoImisio 150 MiT BOIBI U TPH pa3a dKCTParupoBaliv ¢ TO-
Mompio EtOAc. OO0benuHEHHBIE OpraHWYECKHE CIIOM TPOMBIBAIA COJIEBBIM PAcTBOPOM, BBHICYIIMBAIN HaT
Na,SO,4, puIpTpoBaTN ¥ KOHIEHTPHPOBAIH TIPH IMOHKCHHOM JaBICHUU. HeounmeHHbIi OCTaTOK OYHIIAN C
MTOMOIIBI0 XpoMaTorpaduu ¢ HopManbHOU (ha3oii (crocob 2b) ¢ mosrydeHneM yKa3aHHOTO B 3ar0JIOBKE COCIUHE-
HUA B BUJIE TpsA3HO-6es0r0 TBepaoro semectsa. (UPLC-MS) ty 1,29 mum; ESI-MS 410 [M+H]".

Ipumep 2. 2-AmunHO-N-((11,4R)-4-rumpoxcummkiiorekcun)-5-(4-((1R,5S)-3-u3onponmin-3-a3a0uImKio
[3.1.0]rekcan- 1 -1im)heHHIT) HUIKOTHHAMHA ]

B pactBop comu TFA wu  2-amuno0-5-(4-((1R,5S)-3-m3onponmi-3-azadbunmkio[3.1.0]rexcan-1-
W1)pEHMIT)HHKOTHHOBOHM KUCIIOTHI (TIPOMEXKYTO4YHOTr0 coeanHenus 2a, 117 mr, 0,259 mmons) B DMF (3 M) no-
0aBIsUIH TpaHC-4-aMHHOIMKIIOTeKcanona ruapoxiopun (39,3 mr, 0,259 mmons), HATU (148 wmr, 0,389 Mmoib)
u N-metuiamopdomnus (0,085 mi, 0,778 MMoib) pu K.T. PeakunoHHYIO cMech MepeMeNInBalt MpH K.T. B Teye-
HHE 2 4 1 3aTeM pa30aBisuin Hackll. BoaH. pactBopoM NaHCO; n cmemmuBanu ¢ EtOAc. ITocne pasnenenus das
BOJIH. CJIOH cHOBa dKcTparupoBaiu ¢ nomobsio EtOAc. O0beanHEHHBIE OPraHUYECKUE CJIOM IIPOMBIBAIIN COJIE-
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BBIM PacTBOPOM, BeIcymuBanu Hajgy MgSO,, GUIBTpOBAIN W KOHICHTPUPOBATH NPU MOHWKCHHOM aBIICHHH.
Heounmmenssiii npoxykt ounmanu ¢ nomousio prepHPLC (cnoco6 1a) ¢ monydeHneM yka3aHHOTO B 3ar0JIOBKE
COEIITHEHUS B BHJE JKEJITOTO TBEPIOTO BEIIECTBA.

'H SIMP (400 MI'u, DMSO-d) & 8,38 (d, 1H), 8,31 (d, 1H), 8,11 (d, 1H), 7,58 (d, 2H), 7,23 (d, 2H), 7,12
(s, 2H), 4,58 (d, 1H), 3,82-3,66 (m, 1H), 3,48-3,34 (m, 3H), 3,07 (d, 1H), 2,64-2,55 (m, 2H), 1,96-1,77 (m, 5H),
1,50-1,19 (m, 5H), 1,04 (dd, 6H), 0,75 (dd, 1H).

(UPLC-MS) tg 0,50 mun; ESI-MS 435 [M+H]".

I[Ipomexxyrounoe  coeguHenme 2a: comb TFA  w  2-amuH0-5-(4-((1R,5S)-3-m3ompomm-3-
azaburukio[3.1.0]rexcan- 1 -wm)heHWT) HHKOTHHOBON KHUCIIOTBI.

B pactBop wmetmn-2-amuHo-5-(4-((1R,5S)-3-u3onponmi-3-azabunukio[3.1.0]rexcan- 1 -mr)heHnn)HuKo-
THHaTa (IPOMEXYTOYHOTO coeauHenus 2b, 660 mr, 1,22 mmons) B THF (10 mi) nobasinsiin 2M BoJH. pacTBOp
LiOH (1,22 wmn, 2,44 MMonb) npu K.T. PeaknnoHHyto cmech nepeMemuBainy npu 65°C B TeueHue 2 4 U 3aTeM
KOHIEHTPUPOBAJIU IPH NOHWKEHHOM JaBiieHHU. HeouumieHHbI mpoAyKT ouumanu ¢ mnomoisio prepHPLC
(coco6 1a) ¢ mody4eHHeM yKa3aHHOTO B 3arojioBke coeamHeHus B Buae conmu TFA. (UPLC-MS) tg 0,37 mus;
ESI-MS 338 [M+H]".

[IpomexyTounoe coeTMHEHNE 2b: MeTri-2-aMuHO-5-(4-((1R,5S)-3-m3onponun-3-a3abUIuKIo
[3.1.0]rexcan-1-wmr)heHnT) HHKOTHHAT.

B pactBop metmn-2-amuHo-5-(4,4,5,5-Terpamerni-1,3,2-muokcaboponaan-2-mi)HUKOTHHATA (TIOTyICHHBIN
aHayormgHo omucanuio B WO 2012/087938) (462 wmr, 1,663 mmonb) B ameroHutpwie (7 M) A00aBISLITH
(1R,5S)-1-(4-6pomdenmn)-3-uzonponmi-3-azaduiukio[3.1.0]Jrexcan (MpoMexyTodHOE coeanHeHue 2¢, 466 MT,
1,66 mmodb), 2M BoaH. K,CO5 (1,66 mir, 3,33 mmoinb) u aaaykt PACly,(dppf) 1 DCM (67,9 mr, 0,083 MMoib)
IpH K.T. PeakimoHHyI0 cMech 3aKpbIBAJIM M TT0/IBEPrajk 00Jy4YeHHIO B MUKPOBOJIHOBOM peakTope npu 120°C B
Teuenne 10 MUH, 3aTeM oXJa)<1aiy, GUIBTPOBANIN Yepe3 IIEeINT, pa30aBisuin Hack. BOAH. pactBopoM NaHCO;
u cmemmBaiy ¢ EtOAc. Tlocne pa3nenenus ¢as BoaH. ciiol cHoBa sKcTparupoBaiu ¢ nomoinsio EtOAc. O6be-
JVHEHHBIE OPraHMYECKHE CJIOM IPOMBIBAIIM COJIEBBIM PacTBOPOM, BhICymMBaiu Han MgSO,, ¢uinbsTpoBamn u
KOHILCHTPUPOBAJIH INPH MOHWKEHHOM JaBJIeHHH. HEOouuIeHHBIH NMPOIYKT NMPUMEHSUIN 0e3 JOMOJHHUTEIHHOH
ounictku. (UPLC-MS) tg 0,62 mun; ESI-MS 352 [M+H]".

[Ipomexyrounoe coequaenue 2c¢: (1R,5S)-1-(4-6pomdennn)-3-uzonpormi-3-azadumnukio[3.1.0]rekcan.

B pactBop (1R,5S)-1-(4-6pomdpennn)-3-azadbunmkiio[3.1.0]rekcana (moxydeH aHaJOTHYHO OIMCAHUIO B
WO 2007/022935) (525 wmr, 2,21 mMoinb) B anetonutpuie (10 mu) goGammsimn 2-viognponad (0,420 mm, 2,65
mMmoutb) 1 K,COs (609 mr, 4,41 MMoub) mpH K.T. B aTMocdepe a3oTa. PeakIMOHHYI0 cMeCh TepeMEIInBaIIN TTPH
65°C B Teuenwue 3 4, 3aTeM pazbaBisum ¢ momoisio EtOAc n cMemmBaim ¢ Hacei. BoaH. pactBopoM NaHCOs.
TTocne pasnenenus a3 BogH. Ga3y skcTparupoBasv ¢ noMoripio EtOAc. O0beInHEHHBIE OPraHUYECKHE CIIOH
MPOMBIBAIN COJICBBIM PAacTBOPOM, BhICYIIHBanu Hag MgSO,, GrIbTpoBaIl U KOHICHTPUPOBAIU NPU MTOHUKCH-
HOM JIaBJICHUH C TIOJIyYEHHEM YKa3aHHOT'O B 3ar0JIOBKE COEIMHEHHS B BUJIE TPSI3HO-0EJI0r0 TBEPIOTO BEIIECTRA.
(UPLC-MS) t 0,72 mun; ESI-MS 280/282 [M+H]".

[Ipumep 3. 5-(4-((R)-1-(2-okca-6-a3aciupo[ 3.3 Jrenran-6-mn)aTen ) penwmn)-2-amuHo-N-((1r,4R)-4-
THIPOKCHUITKIIOTCKCHIT ) HIKO THHAMH]T

B pactBop (6-amunO-5-(((11,41)-4-THAPOKCUITMKIIOT€KCHII)KapOaMOWII ) TUPUIUH-3-11)00OpOHOBOH KHCIIOTHI
(mpomexxytouHoro coeauHenust 3a, 300 wmr, 0,645 mmonb) B aumokcane (5 mu) pobGammsuma (R)-6-(1-(4-
Opombenmn)aTmi)-2-okca-6-azacupo[3.3]rentan (mpomexyrounoe coeamnenue 3b, 420 mr, 0,774 MMOIb),
PdCly(dppf) (23,6 mr, 0,032 mmonbp) u 2H. Boga. NaOH (0,645 mi, 1,29 mmone) B aTMocdepe a3ora IpH K.T.
Peakunonnyro cmech nepementrpainu mpu 80°C B TeueHue 2 4, 3aTeM pa30aBisum ¢ nomombio EtOAc 1 BOJIBL
IMocne nByX cTamuii 3kcTpakuu ¢ moMoinsio EtOAc opraHmdecKkre CII0M IPOMBIBAITN HACKII. BOJH. PACTBOPOM
NaHCO; u coneBbIM pacTBOPOM COOTBETCTBEHHO, BhICYIINBaNN Hax MgSO,, pUiIbTpoBamu N KOHIEHTPUPOBAIN
TPY TIOHWKECHHOM JIaBJIeHUU. HeounmmeHHbI mpoaykT pactBopsutd B MeOH u mpomyckanu depe3 KapTpHIK C
CHJIMKareJeM W THOJIOM (3arpy3ka 500 Mr; mpeaBapHuTeIbHO 3aloHeHHbIH ¢ momonsio MeOH) mist yaaneHus
namragus. @uIbTpaT KOHIEHTPHUPOBAIN IPH MOHIDKEHHOM AaBieHnH. OCTaTOK OYUINAIH C TOMOIIBI0 XpOMAaTO-
rpaduu ¢ HOpMaIbHOU (azoit (crmocob 2b) ¢ mosydyeHneM yKa3aHHOTO B 3ar0JIOBKE COCIMHEHHUS B BHJIE KOPUY-
HEBATOTO TBEPJIOTO BEIIECTRA.

'H SIMP (400 MI't, DMSO-dg) & 8,37 (d, 1H), 8,27 (d, 1H), 8,09-8,14 (m, 1H), 7,57 (bs, 2H), 7,33 (bs,
2H), 7,12 (bs, 2H), 4,54-4,58 (m, 1H), 4,51-4,66 (m, 3H), 3,55-3,81 (m, 1H), 3,35-3,54 (m, 2H), 3,20-3,24 (m,
1H), 3,20-3,27 (m, 2H), 3,15 (bs, 1H), 1,78-1,91 (m, 4H), 1,14-1,41 (m, SH), 1,11 (bs, 3H).

(UPLC-MS) tg 0,45 mun; ESI-MS 437 [M+H]'".

[Mpomexyrounoe coeanHenue 3a: (6-amuHO-5-(((1r,4r)-4-TUIPOKCHIIMKIOTEKCHIT)KapOaMOWIT) TUPUIUH-3 -
W1)00pPOHOBAsT KUCIIOTA.
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B pactBop 2-amuno-5-6pom-N-((11,4r)-4-ruapOKCHIMKIOT€KCHIT)HUKOTHHAMIa (IIPOMEXYTOYHOTO CO-
enunaeHus 3c, 1,00 r, 2,67 mmonb) B aumokcane (25 mur) nobaemsumm Ouc(muHakonaro)mubop (0,815 r, 3,21
mMmoutb), PACl,(dppf) (0,098 T, 0,134 mmoie) u KOAc (0,525 1, 5,35 MMoup) B atMocdepe azoTa nipu K.T. Peak-
IIMOHHYIO cMech nepeMemuBanmu npu 80°C B Teyenue 18 4, oxnmakmanw, QUIBTPOBAIN Yepe3 CIOW IenuTa U
KOHIICHTPHUPOBAIX TPU MMOHIKCHHOM JABJICHUH C MTOTyYSHHEM YKa3aHHOTO B 3arOJIOBKE COCTUHEHHUS (ITMHAKO-
JIATOBBIA CIOXHBIA 3(HUP THAPONM30BAICS IMPH YCIOBUAX PEaKIWH) B BHIE HEOUYHIIEHHOTO KOPHYHEBATOTO
TBEPAOTO BENIECTBA, KOTOpOe MpuMeHsutH 6e3 nomonauteabHoi ouncTku. (UPLC-MS) tg 0,32 mun; ESI-MS 280
[M+H]".

[Mpomexyrounoe coeaunenue 3b: (R)-6-(1-(4-6pombennn)atiin)-2-okca-6-azacimpo[3.3]renan.

B pactBop (R)-1-(4-6pomdennn)stanamuna (0,216 mi, 1,499 mmons) 8 DMF (7 mi) no6asnsimn DIPEA
(0,524 mi, 3,00 Mmmoib) u 3,3-6uc(opommermn)okcerad (439 mr, 1,80 Mmmous) B atMocdepe a3oTa npu k.T. Peak-
IIMOHHYIO0 cMech nepememnBaiy npu 100°C B Teyenue 5 4, oxnaxnany u pasbasisum Bogoit 1 EtOAc. Ilocne
pasznenenus (a3 BOJHBIM CIIOW BaXKIbl SKCTparupoBaiu ¢ nomoinsio EtOAc n oObeiMHEHHBIE OpraHUYECcKHe
CJIOW TIPOMBIBAJIM COJIEBBIM PacTBOPOM, BhICyHmIMBaiu Hax MgSO,4, GMIBTPOBAIN M KOHIEHTPUPOBAIN IIPH TO-
HIDKEHHOM [IaBJICHHHU C TOJIYYeHHEM YKa3aHHOTO B 3ar0JIOBKE COSAMHEHHS B BHE JKEITOTO Maciia, KOTOpoe
npuMeHsH 6e3 nononuuTenbHoi ounctkn. (UPLC-MS) tg 0,52 mun; ESI-MS 282/284 [M+H]".

[Tpomexxyrounoe coequHeHue 3¢: 2-aMuHO-5-0poM-N-((11,4r)-4-THIPOKCHITUKIIOT €KCHIT ) HUKOTHHAMHT.

B pactBop 2-aMuHO-5-OpOMHHKOTHHOBOW KHCIOTHI (2,00 T, 9,22 mmons) B DMF (30 mm) moGassin
TpaHc-4-amuHOIMKIOTeKcano (1,68 r, 11,1 mmons), HATU (7,01 1, 18,4 Mmmonb) u N-metunmopdonmn (4,05
M1, 36,9 Mmmons) Tipu K.T. [locie mepeMenmBaHus B TeUeHHe 2 9 PEaKIMOHHYIO CMeCh pa30aBisuii C TTIOMOIIHIO
EtOAc u Hacwim. BogH. pactBopa NaHCO;. Bonnyto ¢a3y nsa pasa sxctparuposanu ¢ nomomsto EtOAc. O0sb-
¢/IMHEHHbIE OpraHNYecKue cion BhICymuBany Hax MgSO,4, GUIBTPOBAIM W KOHICHTPUPOBAIM NPHU ITOHMKEH-
HOM s1aByieHHH. OCTaTOK OYMINAH C IOMOLIBIO XpoMaTorpaduu ¢ HopMalnbHO# (azoi (crocob 2a) ¢ norydeHu-
€M YKa3aHHOTO B 3arOJIOBKE COCAMHCHHS B BUE kenToro tBepaoro emectsa. (UPLC-MS) tr 0,62 mun; ESI-
MS 314/316 [M+H]".

[Tpumep 4. 5-(4-((S)-1-(2-okca-6-a3zacriupo[ 3.3 Jrentan-6-m)3Teun ) peHmn)-2-aMmuHo-N-((11,4R )-4-
THIPOKCHUITIKIIOT €KCHIT ) HIKOTHHAMHA/]

HoNL N
HWI’
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VYkazaHHOE B 3arojiIOBKC COCIMHCHHE MOJy4ald CHocoOoM, aHamormdubeiM st S5-(4-((R)-1-(2-okca-6-
azacriupo| 3.3 |renrad-6-mn)3Tin) pennn)-2-aMuHo-N-((11,4R)-4-rHIpOKCHIIMKIIOTEKCIT) HUKOTHHAMUAA  (TIpH-
Mepa 3), 3a UCKIIFOUYCHHEM TOro, 4To npuMeHsuH (S)-6-(1-(4-6pomdennin)atni)-2-okca-6-a3acnupo[3.3Jrenran
(mpomexyTounoe coemuaeHue 4a) BMecto (R)-6-(1-(4-06pombennn)aTin)-2-okca-6-azacmupo[3.3 renrana (po-
MEKYTOYHOTO COeTMHEHHS 3b).

'H SIMP (400 MI't, DMSO-dg) & 8,37 (d, 1H), 8,27 (d, 1H), 8,09-8,14 (m, 1H), 7,57 (bs, 2H), 7,33 (bs,
2H), 7,12 (bs, 2H), 4,54-4,58 (m, 1H), 4,51-4,66 (m, 3H), 3,55-3,81 (m, 1H), 3,35-3,54 (m, 2H), 3,20-3,24 (m,
1H), 3,20-3,27 (m, 2H), 3,15 (bs, 1H), 1,78-1,91 (m, 4H), 1,14-1,41 (m, 5H), 1,11 (bs, 3H).

(UPLC-MS) tg 0,45 mun; ESI-MS 437 [M+H]'".

[Ipomexyrounoe coequaenue 4a: (S)-6-(1-(4-0pombenmn)aTi)-2-okca-6-azactupo[3.3 renras.

VYkazaHHOe B 3arojoBKe COEIUHEHHWE TMOJydayid crmocoOoM, aHajmorudHbiM  mims  (R)-6-(1-(4-
Opombenmn) T )-2-okca-6-azacupo[3.3]rentana (MPOMEXKYTOUHOTO cOeTMHEHHUs 3b), 32 HCKIIIOUEHHUEM TOTO,
yro npuMeHsH (S)-1-(4-0pomdpenmn)aranamun BMecto (R)-1-(4-Opomdenun)stanamuna. (UPLC-MS) tg 0,55
mun; ESI-MS 282/284 [M+H]'".

Mpumep 5. 2-Amuno-N-((1r,4S)-4-ruppokcunnkiorexcuin)-5-(4-((1S,5R)-3-(3-mopdonunonponmi)-3-
azabunmkio[3.1.0]rexcan-1-mr)peHn) HHKOTHHAMHT

HaN N
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B pactBop comu TFA u 5-(4-((1S,5R)-3-azabumukio[3.1.0]rekcan-1-mr)dennn)-2-amuao-N-((11,4S)-4-
TUAPOKCUITUKIIOTEKCHIT ) HHKOTHHAMUIA (TIPOMEKYTOTHOTO coeauaenus Sa, 70 mr, 0,138 MMomb) B alleTOHUTPH-
ne (3 mn) mobasmsmn K,CO;5 (47,7 mr, 0,345 mMonb) u 4-(3-6pommpornun)mopdonud (47,9 mr, 0,166 MMOIb)
pH K.T. Peakimonnyo cMech nepeMentuBaim npu 65°C B TedeHue 2 4. 3aTeM PeakIMOHHYI0 CMECh Pa30aBIIsLTi
HaceIm. BogH. pactBopoM NaHCO; u cmemmBamu ¢ EtOAc. Tocne pasnenenns a3 BOAH. CIIOH CHOBa DKCTpa-

rupoBaiu ¢ momonipio EtOAc. O0bequHEHHBIE OpTaHMYECKHUE CIIOW MPOMBIBAIN COJIEBBIM PACTBOPOM, BBICYIIIH-
Banu Hanm MgSO,, GuabTpoBamM W KOHIECHTPHPOBAIHM NP MOHWKEHHOM JaBJIcHUU. HeouulneHHBIH MpoayKT
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ountmanmu ¢ nomomrsio prepHPLC (coco6 1a) ¢ momydeHreM yKa3aHHOTO B 3arOJIOBKE COCJMHCHHS B BHIC JKEII-
TOT'O TBEPJOTO BELIECTBA.

'H SIMP (400 MI'u, DMSO-d) & 8,38 (d, 1H), 8,31 (d, 1H), 8,11 (d, 1H), 7,58 (d, 2H), 7,22 (d, 2H), 7,12
(s, 2H), 4,58 (d, 1H), 3,82-3,67 (m, 1H), 3,61-3,50 (m, 4H), 3,41 (s, 2H), 3,05 (d, 1H), 2,48-2,24 (m, 9H), 1,93-
1,76 (m, 5H), 1,61 (m, 2H), 1,46-1,17 (m, 6H), 0,76 (dd, 1H).

(UPLC-MS) tg 0,40 mun; ESI-MS 520 [M+H]".

IIpomexyrounoe coeaunenne Sa: 5-(4-((1S,5R)-3-azabumukino[3.1.0]rekcan-1-wmm)dermn)-2-aMmuHO-N-
((11,4R)-4-ruIp OKCUITMKIIOT €KCHIT) HHKO THHAMFLI.

B pactBop (1S,5R)-Tper-0yTii-1-(4-(6-amuuo-5-(((11,4S)-4-ruipOKCUITMKIOT€KCHIT)KapOaMOIT ) TUPUIHH-
3-un)dennn)-3-azadbunmiiio[ 3. 1.0]rekcan-3-kapookcmnata (TpomexxyTouHoro coemuHenus Sb, 1,18 1, 1,95
mMMoub) B quokcane (10 mir) mo6asnsuin 4M pactBop HCI B nuoxcane (1,95 mn, 7,78 mMons) nipu k.T. Peakun-
OHHYIO CMeCh IiepeMeinnBainy npu 65°C B TedeHne 5 4 ¥ 3aTeM KOHIEHTPUPOBAIH IIPU MOHIKEHHOM JaBJICHUH
C TIOJly4eHUEM YKa3aHHOTO B 3aroJIOBKE COEAMHEHUs B BUJAE T'MAPOXJIOpHUAHON comu. HeoOs3aTensHO MpOayKT
JIOTIOJTHUTENBHO ovnIay ¢ nomoinsio prepHPLC (croco6 1a) ¢ monydeHneM yKka3aHHOTO B 3aroJIOBKE COE/IHU-
Henus B Buzie comu TFA mocne BeimapuBanus pactoputeneit. (UPLC-MS) tg 0,45 mun; ESI-MS 393 [M+H]'.

IIpomexyrounoe coeguaenne Sb: (1S,5R)-tper-OyTui-1-(4-(6-amuno-5-(((1r,4S)-4-ruapoKCUITUKIIO-
TeKCHI)KapOaMou ) TUpUANH-3 -1 ) peHm)-3-a3aoummkino[ 3. 1.0 rekcan-3-kapOoKCHIIaT.

VYka3aHHOE B 3aroJIOBKE COCJIMHEHHUE IMOyJalu crocobom, aHamorudabiM st (1R,5S)-tper-Oytun-1-(4-
(6-amuHO-5-(((11,4R)-4-rUAPOKCUITMKIIOT €KCHIT)KapOaMOW ) TUPUANH-3 -1 ) peHr )-3-a3aoumukino[ 3. 1.0 Jrekcan-
3-kapOokcmiiata (TIPOMEKYTOYHOTO COSAMHEHHS 1b), 32 MCKIIIOUYEHHUEM TOTO, YTO MPUMEHSUIH 2-aMHHO-5-(4-
((1S,5R)-3-(Tper-0yTokcukapoonu)-3-azaburukiio[ 3.1.0]Jrexcan- 1 -mr)heHNIT)HUKOTHHOBYIO KHCIIOTY (IIpoMe-
JKYTOUHOE COEIIIHEHUE 5¢) BMECTO 2-amuHO-5-(4-((1R,5S)-3-(TpeT-OyTokcukapOOHMT)-3-
azaburmkio[3.1.0]rexcan-1-mr)QpeHn) HHKOTUHOBOH KUCIIOTHI (TTpoMexyTouHoro coenuaenus 1c). (UPLC-MS)
tg 1,00 mun; ESI-MS 493 [M+H]".

IIpomexxyTouHoe COEIUHEHUE 5c: 2-amuHO-5-(4-((1S,5R)-3-(TpeT-0yToKcukapOonui)-3-a3abu-
ko[ 3.1.0]rexcan- 1 -nn)heHNIT) HUKOTHHOBAS KHCIIOTA.

VYka3zaHHOE B 3arojIOBKE COCIAMHECHHE IMOYYAIH CIIOCOOOM, aHATOTHYHBIM s 2-amMuHO-5-(4-((1R,5S)-3-
(Tper-OyToKcukapOoHMT)-3-a3a0umKIo[ 3. 1.0]rekcan- 1 -nin)peHnT ) HIKOTHHOBOW  KUCJIOTHI  (TTPOMEXYTOYHOTO
coenmuHeHUsT 1c¢), 3a HWCKIMOYeHHeM Toro, drto npumensiid  (1S,5R)-tper-Oytui-1-(4-(6-amuHO-5-
(MeToKCHKapOOHMI ) TUPUANH-3-11) heHmT)-3-a3a0uukino[ 3. 1.0]rekcan-3-kapOokcmiaT (MPOMEKYTOTHOE CO-
equaenne S5d) Bmecto  (1R,5S)-tper-Oytni-1-(4-(6-amMuHO-5-(METOKCHKAPOOHII ) TUPUITH-3-1T) (P ESHIIT)-3 -
azaburukio[3.1.0]rexcan-3-kapbokcmnara (mpomexxyrounoro coeauHenus 1d). (UPLC-MS) tg 0,92 mun; ESI-
MS 396 [M+H]'".

IMpomexyrounoe coeamHenue 5d: (1S,5R)-tper-O0yrni-1-(4-(6-aMuHO-5-(METOKCUKApOOHMIT)TUPHUIMH-3-
win)denmn)-3-azabunnkio[3.1.0]rekcan-3-kapOokcuar.

Paznensmun  panemuueckuit  Tper-OyTHi-1-(4-(6-aMHHO-5-(METOKCHKAapOOHHI ) TUPHUIUH-3 -1 ) heHHIT)-3-
azabunmkio[3.1.0]rekcan-3-kapbokcmiar (mpomMexxyTounoe coeauHenue le, 13,5 r, 33,0 MMOIB) C MOMOIIBIO
xupanbHoi mpemnapatuBHO SFC (CHIRALPAK AD-H 5 mxm 30x250 mm, monmBmxknas ¢aza CO,/i-PrOH,
70:30, ckopocts motoka 120 r/mMun; Y®-netekuus npu 278 HM). YKa3zaHHOE B 3aroj0BKE COCIHMHEHHE TTOJTyYallH
B BUJIE I'PSI3HO-0EIIOT0 TBEPAOTO BEUIECTBA I1OCIE KOHIIEHTPUPOBAHMS IIPU MOHIKEHHOM JaBJICHUH. XHUpaJbHas
anamutrdeckas HPLC (CHIRALPAK AD-3 3 wmkm, 2x100 MM, nmoaemwxkHas ¢aza CO,/MeOH+0,1% DEA,
60:40, ckopocTb otoka 1 mi/mun; Y ®-nerekiust npu 274 uHMm): tg 2,90 muH, €e=98,7%, [OL]D20 =-87°.

ITpumep 6. 2-Amuno-5-(4-((1R,5S)-3-(1,3-nudropnponan-2-un)-3-azabunnkio[3.1.0]rekcan-1-
i) pernn )-N-((11,4R)-4-ruap OKCUITMKIIOT €KCHIT ) HHKO THHAMHU /T
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B pactBop comu TFA m 5-(4-((1R,5S)-3-azabumukmno[3.1.0]rexcan-1-wmn)dennn)-2-amuao-N-((11,4R)-4-
TUAPOKCUITUKIIOTEKCHIT ) HHKOTHHAMUAA (MIPOMEKYTOTHOTO coeaunenus la, 70 mr, 0,138 MMomb) B alleTOHUTPH-
ne (3 m) gobGaBmsun K,CO; (38,2 wmr, 0,276 mmonb) u 1,3-mudToprpomnad-2-untpudTopMeTaHCyIbPOHAT
(mpomexxyTouHoe coeamaenue 6a) (37,8 mr, 0,166 MMonb) TipH K.T. PEakIIMOHHYIO CMECh TEPEMENTUBAIH TPH
K.T. B Te4eHHUe | 4, 3areM pa3baBiisuin Hackiml. BogH. pactBopoM NaHCO; u ememmBamu ¢ EtOAc. Ilocne pasne-
nenust a3 BOJIH. CJION CHOBA 3KCcTparupoBaiy ¢ nomoinsio EtOAc. O0beanHEHHBIE OPIraHUYECKHUE CIION TIPOMBI-
BAJIM COJIEBHIM PACTBOPOM, BBICYIIMBanu Hax MgSO,, (MIBTPOBAINM M KOHLUEHTPUPOBAIH NPU ITOHWKEHHOM
nasneHny. HeounmmeHHsi nponykt ouniiany ¢ nomomsto prepHPLC (coco6 1a) ¢ monmy4yeHueM yka3aHHOTO B
3aroJIOBKE COEANHEHUSL.

'H SIMP (400 MTI'tr, DMSO-dy) & 8,41 (d, 1H), 8,37 (d, 1H), 8,18 (s, 1H), 7,62 (s, 2H), 7,35 (d, 1H), 7,25
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(m, 3H), 4,64 (d, 3H), 3,74 (m, 4H), 2,89 (d, 4H), 1,87 (t, 5SH), 1,34 (m, 6H), 0,82 (s, 1H).

(UPLC-MS) tg 0,68 mun; ESI-MS 471 [M+H]".

[Ipomexxyrounoe coequHenue 6a: 1,3-mudToprponan-2-uiTpudTopMeTaHCyIbPOHAT.

B pactBop 1,3-gudropnponan-2-oma (300 mr, 3,12 mmons) B DCM (8 mun) nobasmsuin DMAP (26,7 wmr,
0,219 mmonp) u TEA (0,522 mu, 3,75 MMoi1b) B aTMocdepe a3oTa MpH K.T. PeakiimoHHyI0 CMeCh OXJIaXIaIH JI0
0°C u no6asnsmu tpudropmerancynbhonoBsiid anruapua (0,630 mi, 3,75 mmons). [Tocie nepemMemMBanus mpu
0°C B Teuenne 60 MUH U TIPH K.T. B TEUCHHE 3 U pEaKIUOHHYIO CMECh pa3daBisuiu ¢ momomsio DCM. Opranu-
YeCKHUH CIIOW MPOMBIBAIN BOJOM, IBaXKIbl BOJH. PACTBOPOM JIMMOHHOW KHCIIOTBI U JABaXbl HACKIII. BOAH. pac-
tBopoM NaHCO;, BeicymmBanu Hax MgSO4 u koHIeHTprpoBaimu npu 500 mOap. Yka3zaHHOE B 3aroJIOBKE CO-
e/IMHEeHHUE NOTyYaJli B BU/Ie HEOUHMIIIEHHOTO Maciia, KOTOPOe IMTPUMEHSUIH 03 TOTIOTHUTEILHOH OUMCTKH.

Mpumep 7. 2-Amuno-N-(4-rugpokcubunmkio[2.2.2Jokran-1-nm)-5-(4-((1S,5R)-3-(2-meTokcuaTH)-3-
azabunmkio[3.1.0]rexcan-1-mr)peHn) HHKOTHHAMH T

HoM . N
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Yka3aHHOE B 3aroJIOBKE COCJIMHEHHUE IMOyJalu crocodom, anamorudabM st (1R,5S)-tper-Oytumn-1-(4-
(6-amuHO-5-(((11,4R)-4-rUAPOKCUITMKIIOT €KCHIT)KapOaMOWT ) TUPUANH-3 -1 ) peHr )-3-a3aoumukino[ 3. 1.0 Jrekcan-
3-kapOokcmiata (TIPOMEXKYTOYHOTO COSAMHEHHS 1b), 32 MCKIIIOUYEHHUEM TOTO, YTO MPUMEHSUIH 2-aMHHO-5-(4-
((1S,5R)-3-(2-meTokcuaTIIT)-3-a3a0urukio[ 3.1.0]rekcan- 1 -ui1) peHWIT) HHKOTHHOBYIO KHUCIIOTY (MPOMEKYTOTHOE
coenuHenue 7a) BMmecTto 2-amMuHO-5-(4-((1R,5S)-3-(Tper-OyTokcukapbonmn)-3-azadburmkio[3.1.0]rexcan-1-
W1)QEHNT)HUKOTHHOBOH ~ KUCJIOTHl  (IPOMEXYTOYHOTO  COEIMHEHHS Ic) w  mpumensim  4-
aMuHOOHMIMKITO[2.2.2]oKTaH-1-01a THAPOXIIOPUA BMECTO TpaHC-4-aMHUHOLIMKIIOTeKcaHoa. HeounimeHHsIi mpo-
JIYKT cHavana ouuinanu ¢ nomomsio prepHPLC (cmoco6 1a), 3aTeM ¢ momomipio (uin-xpoMaTorpaduu ¢ oo-
pamenHo# (azoii (cocob 3a) ¢ momyvYeHHeM yKa3aHHOTO B 3ar0JIOBKE COEIMHEHHS B BHAE OSCIIBETHOTO TBEp-
JIOTO BEIIECTBa.

'H SIMP (400 MTI'u, DMSO-dq) 5 8,34 (d, 1H), 7,98 (d, 1H), 7,79 (s, 1H), 7,57 (d, 2H), 7,21 (d, 2H), 6,92
(s, 2H), 4,32 (s, 1H), 3,45 (t, 2H), 3,41-3,29 (m, 2H), 3,27 (s, 3H), 3,08 (d, 1H), 2,68-2,51 (m, 3H), 2,07-2,03 (m,
6H), 1,83-1,79 (m, 1H), 1,65-1,61 (m, 6H), 1,33 (t, 1H), 0,77 (bs, 1H).

(UPLC-MS) tg 0,52 mun; ESI-MS 477 [M+H]'".

[Ipomexyrounoe coenuaenne 7a: 2-amuHO-5-(4-((1S,5R)-3-(2-MeToxcuaTHN)-3-a3a0ummkino[ 3. 1.0]rekcan-
1-nn)QeHwT ) HIKOTHHOBAsT KHCIIOTA.

VYka3aHHOE B 3aroJIOBKE COCJIMHEHHUE IOJIYJald CIIOCOOOM, aHaJOTHYHBIM i 2-amuHO-5-(4-((1R,5S)-3-
(TpeT-0yTokcukapOoHmN)-3-a3abunukio[3.1.0]rekcan- 1 -v1) peHMIT) HHKOTUHOBOH  KHCIOTHI  (TIPOMEXYTOYHOTO
COEIMHEHUsI 2C), 32 UCKIIIOUYCHHEM TOTO, YTO MPUMEHSUIN MeTwi-2-aMuHO-5-(4-((1S,5R)-3-(2-meTokcnaThI)-3-
azabunmkio[3.1.0]rexcan-1-mn)penun)HuKoTHHAT (IpoMexxyTouHoe coeaunenne 7b) Bmecto (1R,5S)-tper-
Oyrni-1-(4-(6-aMuHO-5-(MeTOKCHKapOOHWIT)TUPUIUH-3-11) peHnn)-3-azaburukio| 3. 1.0 rexcan-3-kapookcu-
nara (mpomexyrounoro coenunenus 1d). (UPLC-MS) tg 0,32 mun; ESI-MS 354 [M+H]".

[Ipomexxyrounoe coemmHeHue 7b:  MeTHn-2-aMuHO-5-(4-((1S,5R)-3-(2-MeTOKCHATHII)-3-a3a0UITHKITO
[3.1.0]rexcan-1-wmr)deHnT) HHKOTHHAT.

B pactBop w™etmi-5-(4-((1S,5R)-3-azabummkno[3.1.0]rexcan-1-un)peHmn)-2-aMUHOHUKOTHHATA THIPO-
xyopua (MPoMeKyTodHOTO coenuueHus 7¢, 210 mr, 0,607 mmons) B anerorutpuiie (6 mur) godasismu K,COs
(168 mr, 0,729 mmoib) u 1-6pom-2-metokcudtan (0,068 mur, 0,729 MMoIs) pH K.T. PeakinoHHyI0 cMech Tiepe-
MemmmBaiy ipu 65°C B TedeHne 3 4. 3aTeM peaKIMOHHYI0 CMeCh Pa30aBIIsIN HACKINI. BOJH. pacTBopoM NaHCO;
u cmemuBanmu ¢ EtOAc. [Toce pazgenenus $a3 BOAH. ClIOM cHOBa dKcTparupoBanu ¢ momoibio EtOAc. O0be-
JMHCHHBIC OPTaHWYCCKHUE CJIOM TPOMBIBAIIA COJICBBIM PACTBOPOM, BhIcymuBanu Hajgy MgSO,, GuibTpoBalu u
KOHIEHTPUPOBAJIH IPU MTOHM)KCHHOM JIaBJICHUH C MOJIYYCHHEM YKa3aHHOTO B 3ar0JIOBKE COEIUHEHHS, KOTOPOe
npuMeHsun 0e3 gonoaautenbHoi ouuctku. (UPLC-MS) tr 0,62 mun; ESI-MS 368 [M+H]".

[Mpomexyrounoe coeamHenune 7c:  MeTHiI-5-(4-((1S,5R)-3-a3abunmkno[3.1.0]rexcan- 1 -mm)denmn)-2-
AMHUHOHHKOTUHATA TUAPOXJIOPHUL.

B pacTtBop (1S,5R)-tpet-0yTnn-1-(4-(6-aMuHO-5-(METOKCHKAP OOHII ) TUPUANH-3-FJ1 ) pEeHIIT)-3 -
azaburmkio[3.1.0]rexcan-3-kapbokcunara (mpoMexyTodgnoro coenuaerus Sd, 500 mr, 1,22 MMOJb) B IHOKCaHE
(7 M) mo6asismu 4M pactBop HCl B muokcane (1,22 mur, 4,88 MMomb) Tipu K.T. PeakImoHHyI0 cMech TiepeMe-
muBay Tipu 60°C B TeueHue 3 9 ¥ 3aTeM KOHIICHTPUPOBAIH TIPY MOHMKEHHOM JIaBJICHUH C TIOJyYeHUEM yKa-
38.HHOF9 B 3aroJIOBKe coeAuHeHus B Buzae ruapoxiopuanoit comm. (UPLC-MS) tz 0,58 mmu; ESI-MS 310
[M+H]".

IMpumep 8. 2-Amuno-5-(2-¢prop-4-(4-nzonponunmnunepasu- 1 -mwr)pernn)-N-((1r,4r)-4-ruapokcumKIO-
TCKCIT)HUKOTHHAMUT
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B pactBop 2-amuno-5-6pom-N-((11,4r)-4-ruapOKCHIMKIOTeKCHIT)HUKOTHHAMIAa (IIPOMEXYTOYHOIO CO-
enuneHus 3c, 230 mr, 0,731 mMons) B nuokcane (4 mu) mobasisumu 1-(3-drop-4-(4,4,5,5-terpamerun-1,3,2-
JOKcaboposaH-2 -1t )heHn)-4-u30nponInnnepasid  (IPOMEeXXyToYHOe coeanHeHue 8a, 463 wmr, 0,731
MMoOJIb), 2H. BogH. K,COs3 (0,73 M, 1,46 mmonb) u amnykt PACly(dppf) 1 DCM (29,9 mr, 0,037 MmMmois) B aTMO-
cthepe azora mpu K.T. PeaknnonHyro cMmech nepememuBany npu 80°C B Tedenne 60 MuH, 3aTeM pa30aBisUIA C
nomonisio EtOAc u Boga. NaHCOs;. Tlocne pasnenenns (a3 BomH. ciioit dkcTparupoBaiy ¢ momoibsio EtOAc.
OpraandecKue cJIou MPOMBIBAJTIM C IOMOIIBIO HAckI. BoaH. pactBopa NaHCO; 1 coieBoro pacTBopa COOTBET-
CTBEHHO, BhICYIHBaiIu Hax MgSO,, GuisTpoBady M KOHIECHTPUPOBAIN IIPHU MOHIKEHHOM AaBieHHH. Heoun-
IIEHHBIH MpoXyKT ounmiany ¢ nomouipio prepHPLC (cnoco6 la) ¢ moiydeHHeM yKa3aHHOTO B 3arojloBKE CO-
€/IMHEHUsI B BUJIE JKEITOTO TBEPAOTO BEIECTBA.

'H SIMP (400 MT';, DMSO-de) & 8,24-8,16 (m, 2H), 7,95 (d, 1H), 7,39 (t, 1H), 7,06 (s, 2H), 6,86 (d, 2H),
4,54 (d, 1H), 3,69 (m, 1H), 3,41-3,33 (m, 2H), 3,15 (s, 3H), 2,66 (q, 3H), 1,82 (m, 4H), 1,42-0,88 (m, 10H).

(UPLC-MS) t 0,48 mun; ESI-MS 456 [M+H]".

[Mpomexyrounoe coequnenue 8a: 1-(3-gprop-4-(4,4,5,5-rerpamerui-1,3,2-nuokcadoponan-2-wi)heHn)-4-
M30TIPOTIMIIITUIIEPA3HH.

B pactBop 1-(4-6pom-3-¢propdenmn)-4-u3onponuanumepazuia (IPOMEKXYTOYHOTO coequHeHus 8b, 212
Mmr, 0,662 MMob) B quokcane (8 mur) moOaBisumn Oouc(muHakonaro)auoop (202 mr, 0,794 mmoins), KOAc (130
mr, 1,32 3 mmomnb) u anaykt PACly(dppf) u DCM (27 mr, 0,033 MmMoib) B atMochepe a3oTa npu K.T. PeakmoHn-
HyI0 cMech niepeMemuBaim ipu 90°C B Tedenne 2 9, 3aTeM (QHILTPOBAIN Yepe3 CIOH IeNINTa U KOHIIEHTPUPO-
BaJIM TIPH TIOHIDKEHHOM IaBIICHUH C ITOJIydCHHEM YKa3aHHOTO B 3arOJIOBKE COEAMHEHHS, KOTOPOE MPUMEHSIIN
6e3 KaKkoii-m60 nonoaHnTenbHOM ouncTki. (UPLC-MS) tg 0,79 mun; ESI-MS 349 [M+H]".

[Ipomexxyrounoe coeaunaenue 8b: 1-(4-0pom-3-dropdenn)-4-u30nponHIIUIIepa3HH.

B pactBop 1-(4-0pom-3-hropdenun)munepasuna (IpoMexxyToyHoro coeamHenust 8c, 215 wmr, 0,797
MMoOJIb) B arletoruTprie (7 ) nobasmsumm 2-oamnponas (0,095 mum, 0,956 mmons) u K,CO; (220 mr, 1,593
MMOJIB) TIpH K.T. PeaknmoHHyto cMech nepeMernnBaiy npu 65°C B Teuenne 4 4, 3aTeM pa3z0aBiIsiIv ¢ TOMOLIBIO
EtOAc u BogH. NaHCO;. Ilocne pasnencaus (a3 BOIH. CIOW 3KCTparupopanu ¢ momorbo EtOAc. Opranmye-
CKHE CJIOM NMPOMBIBAJIIM COJIEBBIM PacTBOPOM, BhICymMBaiIn Hax MgSO,, GUabTpoBali 1 KOHIEHTPUPOBAIH TIPH
TIOHI)KEHHOM JaBIICHUH C ITOJIyYE€HHEM YKa3aHHOTO B 3ar0JIOBKE COCIMHEHHMS B BHJE OECIIBETHOTO Macia, KOTO-
poe MpUMEHSUTH 6e3 Kakoi-mu60o gononHutenbHoil ounctku. (UPLC-MS) tg 0,66 Mun; ESI-MS 302 [M+H]'".

[Ipomexyrounoe coequaenue 8c: 1-(4-6pom-3-propdeHun)munepasuH.

B pactBOp Tper-0yTHin-4-(4-6pom-3-propdenmn)nunepazun-1-kapookcmwiara (300 mr, 0,835 mMmonp) B
nmuokcane (8 mi) mo6asmsum 4H. HCI B muokcane (0,84 mu, 3,34 Mmmois) B atMocdepe a3oTa mpH K.T. Peakinon-
HYIO CMECh TIepeMelTuBaIH B TeueHue 2 4, 3ateM pasbanisuin ¢ momomisio EtOAc n Boga. NaHCOs. ITocne pas-
neneHus (a3 BOIH. CIIOH dKcTparupoBaiy ¢ nomouipio EtOAc. Opranuueckue ciiou IpOMBIBAIH COJIEBBIM pac-
TBOPOM, BhICYIIMBaU Hag MgSO,, GUIbTpoBai W KOHIEHTPUPOBAIN IIPU TOHMKEHHOM IaBJIEHUH C IMOJyde-
HHEM YKa3aHHOTO B 3aroJIOBKE COCJHHEHHS, KOTOPOE NMPUMEHSUIM 0e3 KaKOH-1n00 JOTOJHUTEIHLHOH OYUCTKH.
(UPLC-MS) tg 0,60 mun; ESI-MS 260 [M+H]".

ITpumep 9. 2-Amuno-N-((1r,4S)-4-runpokcunuknorexcui)-5-(4-((1S,5R)-3-n3onponni-3-a3abdu-
ko[ 3.1.0]rexcan- 1 -ni1)peHMIT) HUKOTHHAMU

\?,L\,f’
ot EW

VYkazaHHOE B 3aroJIOBKE COCJWHCHHE MOIYYaldd CIIOCOOOM, aHamorHuHbIM s 2-amuHO-N-((1r,4R)-4-
rugpokcuukiorekcm)-5-(4-((1R,5S)-3-m3onpommin-3-azadburukiio| 3. 1.0 rexcan- 1 -uin) e HIIT) HIKOTHHAMKAA
(mpuMmepa 2), 3a UCKIIOYEHHEM TOTOo, 4TO mpuMeHsun coib TFA u 2-amunao-5-(4-((1S,5R)-3-m3ompommi-3-
azaburukio[3.1.0]rexcan-1-wm1)heHWT) HHKOTHHOBON KHCIOTHI (TIPOMEXKYTOYHOTO COSTUHEHHsI 9a) BMECTO COJTH
TFA u 2-amunO0-5-(4-((1R,5S)-3-m30mponmi-3-azadummkino[ 3.1.0]rexcan- 1 -nin) peHUT ) HIKOTHHOBOW  KHCIIOTHI
(IpOMEKyTOUHOTO COSAMHEHHUS 22).

'H SIMP (400 MTI'u, DMSO-d) & 8,38 (d, 1H), 8,31 (d, 1H), 8,11 (d, 1H), 7,58 (d, 2H), 7,23 (d, 2H), 7,12
(s, 2H), 4,58 (d, 1H), 3,82-3,66 (m, 1H), 3,48-3,34 (m, 3H), 3,07 (d, 1H), 2,64-2,55 (m, 2H), 1,96-1,77 (m, 5H),
1,50-1,19 (m, 5H), 1,04 (dd, 6H), 0,75 (dd, 1H).

(UPLC-MS) tg 0,50 mun; ESI-MS 435 [M+H]".

-35-



037520

[Mpomexyrounoe coemunenue 9a: comp TFA wu  2-ammuo-5-(4-((1S,5R)-3-m30mponmi-3-azadu-
ko[ 3.1.0]rexcan- 1 -nn) peHNIT) HHKOTUHOBON KHCJIOTEHI.

Yka3aHHOE B 3aroJIOBKE COSAMHEHHE MOy CIIoco00M, aHATOTHYHBIM 17151 conmi TFA u 2-amuHO0-5-(4-
((1R,5S)-3-m3onpomnmin-3-a3aburukio[ 3.1.0|rekcan- 1 -win) peHI) HHKOTHHOBOH ~ KUCJIOTHI  (ITPOMEKYTOYHOTO
coenmuHEHUsT 2a), 3a HUCKIIOYEHWEeM TOTO, YTO TPUMEHSUTH MeThi-2-aMuHO-5-(4-((1S,5R)-3-m3onpommn-3-
azaburukio[3.1.0]rexcan-1-wmn)GeHmT) HUKOTHHAT (TPOMEXYTOUHOE COeAMHEHHE 9b) BMECTO METHII-2-aMHHO-5-
(4-((1R,5S)-3-m3onponmi-3-azadurukino[ 3. 1.0 rexcan- 1 -uin ) peHIT) HUKOTHHATA (TIPOMEKYTOYHOTO COSITUHEHUS
2b). (UPLC-MS) tg 0,37 mun; ESI-MS 338 [M+H]".

IIpomexxyTouHoe COEIHEHUE 9b: MeTiI-2-aMuHo-5-(4-((1R,5S)-3-u3onponmi-3-a3aduuKIio
[3.1.0]rexcan- 1 -u)heHHIT) HUKOTHHAT.

VYka3aHHOE B 3arojlOBKE COEIMHCHHE IMOJyYald CHOCOOOM, aHAJIOTHMYHBIM ISl METWII-2-aMUHO-5-(4-
((1R,5S)-3-n30mponmi-3-azabunmkio[3.1.0]rexkcan-1-mn)penun)HuKoTHHATa  (TIPOMEKYTOYHOTO  COEITUHEHHS
2b), 3a wuckmodeHueM Toro, urto mnpuMmeHsIH  (1S,5R)-1-(4-6pomdennn)-3-u3onponmi-3-a3adHInKIO
[3.1.0]rexcan  (mpomexyrtouHoe coemuHeHne 9c) BMmecto  (1R,5S)-1-(4-6pomdenun)-3-uzonpormmi-3-
azabumukio[3.1.0]rexcana (mpomesxyTognoro coemuaenus 2¢). (UPLC-MS) tg 0,62 mun; ESI-MS 352 [M+H]".

IIpomexyrounoe coequaenue 9c: (1S,5R)-1-(4-6pombennn)-3-uzonponmi-3-azadumnukio[3.1.0]rekcan.

YkazaHHOE B 3aroJIOBKE COEJIMHEHWE TOIydJain crocobooM, ananorudabM s (1R,5S)-1-(4-6pombennn)-
3-m3omponui-3-azadbumnukino[3.1.0]rekcana (MPOMEKYTOUHOTO COESINUHEHUS 2C), 32 HCKIIOYEHHEM TOTO, HYTO
npumensiin - (1S,5R)-1-(4-6pomdennn)-3-azaburmkino[3.1.0Jrekcan  (TOMydeH aHAJIOTHYHO OINKMCAHHUIO B
WO 2007/022935) Bmecto (1R,5S)-1-(4-6pompennn)-3-azadbunmkino[3.1.0]rekcana. (UPLC-MS) tg 0,70 mus;
ESI-MS 280/282 [M+H]".

Mpumep  10.  2-AmuHO-N-((1r,4R)-4-ruppokcunnkinorexcui)-5-(4-((1R,5S)-3-(2-mopdonunosTr)-3-
azabunmkio[3.1.0]rexcan-1-mr)peHn) HHKOTHHAMH T

HaN N
O‘\T@Nf = H
HO‘“J ‘ N
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¢
VYka3zaHHOE B 3arojIOBKE COCAMHECHHE IMOYYAIH CIIOCOOOM, aHAIOTHYHBIM s 2-amMuHO-5-(4-((1R,5S)-3-
(1,3-mudropnpoman-2-wmn)-3-a3adunukio| 3. 1.0]rexcan- 1 -mm)dpermn)-N-((1r,4R )-4-ruip OKCHITUKITOT €KC YT ) HU -
KOTHHamMuaa (mpuMepa 6), 3a HUCKIIOYCHHEM TOTO, YTO MpUMEHsUIH 4-(2-OpoMaTrin)MopdonmH BMecto 1,3-
T TOPIIpOTaH-2-WITPUPTOPMETAHCYTH(POHATA (TIPOMEKYTOUHOTO COCTMHEHHUS 6a) U PEaKIIMOHHYIO CMeCh Tie-
pememmBany ipu 65°C B Teuenue 1 4.
'H SIMP (400 MTI't;, DMSO-dg) & 8,38 (d, 1H), 8,31 (d, 1H), 8,11 (d, 1H), 7,59 (d, 2H), 7,22 (d, 2H), 7,12
(s, 2H), 4,59 (d, 1H), 3,84-3,67 (m, 1H), 3,63-3,51 (m, 4H), 3,46-3,39 (m, 2H), 3,09 (d, 1H), 2,71-2,57 (m, 3H),
2,42 (s, 6H), 1,95-1,75 (m, 5H), 1,53-1,15 (m, 5H), 0,77 (d, 1H).
(UPLC-MS) tg 0,49 mun; ESI-MS 506 [M+H]".
[Tpumep 11. 2-AmuH0-5-(4-((1S,5R)-3-(2-bropatnn)-3-azaburmkio[3.1.0]rexcan- 1 -mm)dhennn)-N-
((11,4S)-4-Tu 1P OKCUITMKIIOT €KCYIT ) HIKOTHHAMUT

HaN__N
N
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VYka3zaHHOE B 3arojIOBKE COCAMHECHHE IMOYYaTH CIIOCOOOM, aHATOTHYHBIM s 2-amMuHO-5-(4-((1R,5S)-3-
(1,3-mudropnpoman-2-wmn)-3-a3adunukio| 3. 1.0]rexcan- 1 -mr)dpermn)-N-((1r,4R)-4-ruip OKCHITUKITOT €KC YT ) HU -
KOTMHaMuzia (mpuMmepa 5), 3a HCKIIOYEHHEM TOTrO, YTO NpHUMEHsu 1-Opom-2-dropatan Bmecto 4-(3-
OpommpomuT)MopdOIHHA U PEaKIIMOHHYIO0 CMeCh IepeMennBaiu mpu 60°C B TeueHHe 5 4.

'H SIMP (400 MI';, DMSO-dq) & 8,38 (d, 1H), 8,31 (d, 1H), 8,11 (d, 1H), 7,59 (d, 2H), 7,22 (d, 2H), 7,13
(s, 2H), 4,59 (d, 2H), 4,50 (s, 1H), 3,73 (d, 1H), 3,41 (d, 3H), 2,83-2,78 (m, 3H), 1,85 (t, SH), 1,47-1,16 (m, 6H),

0,78 (s, 1H).
(UPLC-MS) tg 0,47 mun; ESI-MS 439 [M+H]".
[Tpumep 12. 2-AMuHO-N-((11,41)-4-TUAPOKCHITUKIOTEKCHN )-5-(4-( 1 -N30 TP OTTUITTHP POTHTUH-3 -

11)(DeHUI ) HUKOTHHAM U]

-36 -



037520

HaN_ N
OJ J\(,&-\
|
NH L
| >
LA N
HOY p—

'

YkazaHHOE B 3aroJIOBKE COCIMHEHHWE IMOJyJalld CIIOCOO0M, aHAJOTHYHBIM ISl 2-aMHHO-5-(2-pTop-4-(4-
n3onponuimuepasu- 1 -mr)hennn )-N-((11,41)-4-ruApOKCUITMKIOTeKCHIT ) HHKOTHHaMUIa  (puMepa 8), 3a wWc-
KIIIOYEeHHEeM  TOro, 4TO  TpuUMeHsun  |-m3ompormn-3-(4-(4,4,5,5-terpamerni-1,3,2-auokcaboponan-2-
1) (QeHUN)MUPPOIUANH (MIPOMEXYTOUHOe coenuHeHune 12a) Bmecto 1-(3-¢rop-4-(4,4,5,5-terpamerun-1,3,2-
JIoKcabopoIan-2-wi)pEeHI)-4-U30TPOTIIIHATIEpa3HHa (TPOMEKYTOTHOTO COSTUHEHMS 8a).

'H SIMP (400 MI';, DMSO-de) & 8,36 (d, 1H), 8,26 (d, 1H), 8,09 (d, 1H), 7,62-7,51 (m, 2H), 7,37-7,28 (m,
2H), 7,09 (s, 2H), 4,55 (d, 1H), 3,70 (dq, 1H), 3,44-3,34 (m, 2H), 3,03 (d, 1H), 2,75 (s, 2H), 2,29-2,06 (m, 2H),
1,87-1,68 (m, 5H), 1,42-1,17 (m, 5SH), 1,06 (t, 6H).

(UPLC-MS) t 0,48 mun; ESI-MS 423 [M+H]'".

[Mpomexyrounoe coenunenue 12a:  1-musonpomnmi-3-(4-(4,4,5,5-rerpamernin-1,3,2-nnoxkcaboponan-2-
Y1) pEeHIIT) TUPPOITUINH.

VYkazaHHOE B 3arojiIOBKC COCIMHEHUE MOJIydald crnocoOoM, aHamoruwyHeM s 1-(3-prop-4-(4,4,5,5-
TeTpameTui-1,3,2-mnokcadboponan-2-wmi)peHmT)-4-n30MpONIUIIepasuHa (MPOMEKYTOTHOTO COSAMHEHUs 8a),
32 UCKIIIOYCHHEM TOTO, YTO MPUMEHUTH 3-(4-OpoMQeHw)- 1 -u30mponuImuppouanH (MIPOMEKYTOUHOE COEIH-
Henue 12b) BmecTto 1-(4-Opom-3-dTopdenmn)-4-u3onponmimmnepasnia (MPOMEKyTOTHOTO COoenuHEeHHs 8b).
(UPLC-MS) tg 0,79 mun; ESI-MS 316 [M+H]".

[Ipomexyrounoe coequHenue 12b: 3-(4-6pombennn)- 1 -u30nponITUPPOTHINH.

Yka3aHHOE B 3aroJIOBKe COCJIMHEHHE TOJydadl CIIOCOOOM, aHAJOTHYHBIM 1 1-(4-Opom-3-dTopdhenn)-
4-M30mpoNIINHIepa3nHa (TIPOMEKYTOYHOTO COCAMHEHUs 8b), 32 HMCKIFOYCHHEM TOTO, YTO MPUMCHSIH 3-(4-
OpoMGeHT) TUPPOIUANHA THAPOXIOpUA BMecTO 1-(4-Opom-3-propdenmn)nunepasuna (IpoOMeXyTOYHOTo CO-
enunenus 8c). (UPLC-MS) tg 0,62 mum; ESI-MS 269 [M+H]".

Mpumep  13.  2-AmwmHO-N-((1r,4S)-4-runpokcunmkinorexcui)-5-(4-((1S,5R)-3-(2-mopdonunosTHi)-3-
azaburmkio[3.1.0]rexcan-1-mr)peHn) HHKOTHHAMH T

HaN N

VYka3zaHHOE B 3arojIOBKE COCAMHECHHE IMOYYAIH CIIOCOOO0M, aHAIOTHYHBIM s 2-amMuHO-5-(4-((1R,5S)-3-
(1,3-mudropnpoman-2-wmn)-3-a3adunukio| 3. 1.0]rexcan- 1 -mm)permn)-N-((1r,4R )-4-ruip OKCHITUKITOT €KC YT ) HU -
KOTHHamMuaa (mpuMmepa 5), 3a HCKIIOYEHUEM TOTO, YTO MPUMEHSUH 4-(2-OpoMaTHim)MopdoiuH BMecTo 4-(3-
Opommpormn)MopdorHa.

'"H SIMP (400 MTI't;, DMSO-dg) & 8,38 (d, 1H), 8,31 (d, 1H), 8,11 (d, 1H), 7,59 (d, 2H), 7,22 (d, 2H), 7,12
(s, 2H), 4,59 (d, 1H), 3,84-3,67 (m, 1H), 3,63-3,51 (m, 4H), 3,46-3,39 (m, 2H), 3,09 (d, 1H), 2,71-2,57 (m, 3H),
2,42 (s, 6H), 1,95-1,75 (m, 5H), 1,53-1,15 (m, 5H), 0,77 (d, 1H).

(UPLC-MS) tg 0,49 mun; ESI-MS 506 [M+H]".

IMpumep 14. 2-Amuno-N-((1r,4R)-4-runpokcu-4-mermmuknorexcun)-5-(4-((1R,55)-3-(rerparuapo-2H-
nupan-4-un)-3-azabunukio[ 3. 1.0]rekcan- 1 -nin) peHnT ) HIKOTHHAMU]]

HaMN

VYka3aHHOE B 3aroJIOBKE COEIMHEHHE MOIydasld criocoboM, ananoruuHeM it (1R,5S)-tper-OyTui-1-(4-
(6-amuHO-5-(((11,4R)-4-rHAPOKCUITMKIIOT €KCHIT)KapOaMOW ) TUPUANH-3 -1 ) peHr )-3-a3aoumukino[ 3. 1.0 Jrekcan-
3-kapOokcmiiata (TIPOMEKYTOYHOTO COSAUHEHHS 1b), 32 MCKIIIOUYEHHWEM TOTO, YTO MPUMEHSUIH 2-aMHHO-5-(4-
((1R,55)-3-(Terparuapo-2H-nupan-4-wm)-3-azadumukio[ 3.1.0]rekcan- 1 -min) heHUIT) HHKOTHHOBYIO KHUCIIOTY
(mpoMeXXyTOUHOE  COCIMHCHHUE 14a)  BMecto  2-amuHO-5-(4-((1R,5S)-3-(TpeT-OyTokcukapOoHM)-3-
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azaburmkio[3.1.0]rexcan-1-mr)QeHuT)HHKOTHHOBOM KHUCIIOTHI (IIPOMEKYTOYHOTO COEIMHEHUs 1¢) M MpUMeHs-
JM TpaHCc-4-aMUHO- | -METHIIIIMKIIOT€KCAHOJI BMECTO TPaHC-4-aMHHOLMKIIOTEKCAHOA.

Heounmennsii mpoaykT ounmmani ¢ momorpio prepHPLC (cioco6 1a) ¢ monmydeHneM ykazaHHOTO B 3aro-
JIOBKE coequHeHus B Buze coiim TFA.

'H SIMP (400 MI', DMSO-d) & 8,53 (d, 1H), 8,46 (d, 1H), 8,35 (s, 1H), 7,72 (d, 2H), 7,71 (bs, 2H), 7,41
(d, 2H), 4,06 (dd, 1H), 3.98 (dd, 2H), 3,85-3,43 (m, 5H), 3,27 (t, 2H), 2,26 (dd, 1H), 1.99 (d, 2H), 1,83-1,76 (m,
4H), 1,68-1,56 (m, 3H), 1,51-1,45 (m, 5H), 1,21-1,13 (m, 5H).

(UPLC-MS) tg 0,51 mun; ESI-MS 491 [M+H]".

[IpomexxyTounoe coeMHeHne 14a: 2-amMuHO-5-(4-((1R,5S)-3-(Terparunpo-2 H-nmupan-4-wmm)-3-
azaburukio[3.1.0]rexcan- 1 -wmn)deHmT) HUKOTHHOBAsE KUcJIoTa (coib TFA).

B pactBop mertmn-2-amuHO-5-(4-((1R,5S)-3-(Terparunpo-2H-nupan-4-mn)-3-a3adunmkiio[3.1.0]rekcan-1-
W) peHuT)HUKOTHHATa (TTpOMeXyTodHoro coeanHenust 14b, 1,30 r, 2,97 mmons) B 6e3BogromM THF (16 M)
no6asismi 2M BozgH. pactBop LiOH (4,46 mu, 8,92 Mmous) nipu K.T. PeakumoHHyI0 cMech NepeMenBalii Ipu
65°C B Teuenue 140 MHUH U 3aTeM KOHLUEHTPUPOBAIU MPHU MOHUKEHHOM JaBlieHUH. OCTAaTOK OYMIAIN C TIOMO-
MBI XpoMmartorpaduu ¢ odpaieHHol ¢azoit (cmocob 3b). Uncteie Gpaknuy KOHIEHTPUPOBAIH U JTHOPHIN3H-
POBAIN C TIOTYYSHHEM YKa3aHHOTO B 3arojioBke coequHeHus B Buae coii TFA rpssno-6enoro nsera. (UPLC-
MS) tg 0,40 mun; ESI-MS 380 [M+H]".

[Ipomexxyrounoe coemuHenue 14b: wmetmn-2-amuaO-5-(4-((1R,5S)-3-(TeTparuapo-2H-nmpan-4-mm)-3-
azaburukio[3.1.0]rexcan- 1 -wmn)peHIT ) HUKOTHHAT.

B pactBop wmetmi-5-(4-((1R,5S)-3-a3abummkmno[3.1.0]rexcan- 1 -un)denmn)-2-aMUHOHUKOTHHATA THIPO-
xyopuaa (MMPOMEXyTOUHOTO coeamHenus l4c, 1,18 r, 3,28 mmonp) B DCM (16 mm) noGasismu quruapo-2H-
nupas-4(3H)-on (0,33 mu, 3,60 mmous) u AcOH (0,38 mu, 6,55 MMmoip) nipu k.T. PeakunoHHyIo cMech nepeme-
mmBany npu 45°C B teuenue 30 muH. JloGaBmsimn TpuaneTokcuboporuapun Hatpus (1,74 T, 8,19 MMons) npu
K.T. 1 PEaKIHOHHYI cMech mepeMermBanu mpu 45°C B TeueHue | 4. 3aTeM peakIMOHHYIO CMECh pa30aBiIsiv
Haceinl. pactBopoM NaHCO; u cmenmBanu ¢ EtOAc. Ilocne pa3nenenns ¢as BoIH. ClIOH CHOBa 3KCTParupoBajy
¢ nomoisio EtOAc. O0bemHEeHHBIE OpraHNYEecKHe CJIOW IPOMBIBAIIM COJIEBHIM PACTBOPOM, BBICYIINBAIIN HAJ
MgSO,, GpuabTpOBAIM M KOHIICHTPUPOBAIN NPU NOHIKECHHOM JAaBJICHUH C MOJYYEeHHEM YKa3aHHOTO B 3ar0JIOB-
Ke COC,HI/IHCHI/IH, KoTopoe mpuMeHstn 0e3 gononHutenbHOW ouucTku. (UPLC-MS) tg 0,67 mun; ESI-MS 394
[M+H]".

[Ipomexyrounoe coemuHenue l4c: metmin-5-(4-((1R,5S)-3-a3abumukino[3.1.0]rekcan-1-un)permn)-2-
AMHUHOHHKOTHHATA THAPOXJIOPHUL.

B pacTBop (1R,5S)-tpeT-0yTnn-1-(4-(6-aMuHO-5-(METOKCHKAP OOHII ) TUPUINH-3-FJT ) pEeHIMIT)-3 -
azaburukio[3.1.0]rexcan-3-kapbokcmnara (mpomexxyrodnoro coequnerus 1d, 1,50 r, 3,66 MMoib) B THOKCaHE
(25 M) no6asmsumu 4M pacteop HCI B muokcane (3,66 i, 14,7 MMoib) mpH K.T. PeakiimoHHy0 cMech iepeMe-
mmBany npu 60°C B TedeHue 3 4 M 3aTeM KOHLEHTPUPOBAIM IPHU MOHIKEHHOM JIaBJICHHH C TTOJyYEHHEM YKa-
3aHHOTO B 3arojioBke coeawHeHus B Bume ruapoxiopunnoi comu. (UPLC-MS) tg 0,58 mun; ESI-MS 310
[M+H]".

[Mpumep 15. 2-AmuHO-N-(4-rugpokcndunmkio|2.2.2]okran-1-mi)-5-(4-((1R,5S)-3-(2-mophonuHosTHIT)-3-
azaburukio[3.1.0]rexcan- 1 -wr)heHIT) HHKO THHAMU T

HsN_ _N

NH ‘
HO” i

Yka3aHHOE B 3aroJIOBKE COCJIMHEHHUE IMOyJalu crocodom, anamorudabiM st (1R,5S)-tper-Oytumn-1-(4-
(6-amuHO-5-(((11,4R)-4-rHAPOKCUITMKIIOT €KCHIT)KapOaMOW ) TUPUANH-3 -1 ) peHr )-3-a3aounukino[ 3. 1.0 Jrekcan-
3-kapOokcmiiata (TIPOMEKYTOYHOTO COSAMHEHHS 1b), 32 MCKIIIOYEHHWEM TOTO, YTO NMPUMEHSUIH 2-aMHHO-5-(4-
((1R,5S)-3-(2-mopdomunoaTrN)-3 -a3aburukio[3.1.0]rekcan- 1 -uin) peHWT) HIKOTHHOBYIO  KHCIIOTY  (TIPOMEXKY-
TOYHOEe  coeauHeHune 15a)  Bmecto  2-ammHO-5-(4-((1R,5S)-3-(Tper-OyTokcukapOoHm)-3-a3a0HINKIIO
[3.1.0]rexcan-1-mi)heHIT)HUKOTHHOBOW KUCIOTHL (IIPOMEXKYTOYHOTO COCTUHEHUS 1cC) W mpuMeHsu 4-
amMuHOOHMIMKIO[2.2.2]oKTaH-1-01a THAPOXIIOPUA BMECTO TpaHC-4-aMHHOLIMKIIOTeKcaHoa. HeounimeHHsIi mpo-
IYKT cHavana ouuinanu ¢ nomomsio prepHPLC (croco6 1a), 3aTeM ¢ momomipio (uin-xpoMaTtorpaduu ¢ oo-
pamieHHo# (azoii (crocod 3a) ¢ moaydeHHeM YKa3aHHOTO B 3arojOBKe COSAMHEHHUS B BUIE OCCIIBETHOTO TBEP-
JIOTO BEIIECTBA.

'H SIMP (400 MI'u, DMSO-dq) & 8,34 (d, 1H), 7,98 (d, 1H), 7,79 (s, 1H), 7,56 (d, 2H), 7,21 (d, 2H), 6,92
(s, 2H), 4,31 (s, 1H), 3,58-3,56 (m, 4H), 3,09 (d, 1H), 2,64-2,62 (m, 2H), 2,59-2,41 (m, 9H), 2,07-2,04 (m, 6H),
1,82-1,79 (m, 1H), 1,65-1,61 (m, 6H), 1,31 (t, 1H), 0,75 (dd, 1H).

-38 -



037520

(UPLC-MS) tg 0,53 mun; ESI-MS 532 [M+H]".

IIpomexxyTouHoe COEIMHEHUE 15a: 2-amuHo-5-(4-((1R,5S)-3-(2-mopdonuuOITHI)-3-
azaburukio[3.1.0]rexcan-1-wmr)heHWT) HHKOTHHOBAS KUCIIOTA.

Yka3aHHOE B 3aroJIOBKE COCJIMHEHHUE IOJYJald CIIOCOOOM, aHAaJOTHYHBIM i 2-amuHO-5-(4-((1R,5S)-3-
(Tper-OyToKcuKkapOoHMT)-3-a3a0umKIo[ 3. 1.0]rekcan- 1 -nin)QeHnT ) HIKOTHHOBOW  KUCJIOTBI  (TTPOMEXYTOYHOTO
COEIMHEHUS 2C), 33 UCKIIOYEHUEM TOTO, YTO MPUMEHSUTH MeTHI-2-aMuHO-5-(4-((1R,5S)-3-(2-MopdonmmHOITHIN)-
3-azabunukio[3.1.0]rexcan- 1 -mr)deHnmT)HUKOTHHAT (MpoMexXyTodHOoe coeauHenne 15b) Bmecto (1R,5S)-Tpet-
OyTui-1-(4-(6-aMuHO-5-(MEeTOKCUKApOOHUN ) TUPUANH-3 -1 ) peH)-3 -a3a0uukino[ 3. 1.0 rekcan-3-kapOok-
cunara (mpomesxxyTtounoro coeaunenus 1d). (UPLC-MS) tg 0,39 mun; ESI-MS 409 [M+H]".

IIpomexxyTouHoe COETUHEHUE 15b: meTmi-2-aMuHO0-5-(4-((1R,5S)-3-(2-MmopdonunoaTI)-3-
azabunmkio[3.1.0]rexcan- 1 -mr)peHuT) HHKOTHHAT.

VYka3aHHOE B 3arojlOBKE COCIMHCHHE IMOJyYald CHOCOOOM, aHAJIOTHMYHBIM ISl METWII-2-aMUHO-5-(4-
((1S,5R)-3-(2-meTokcuaTIIN)-3-a3a0unukio[ 3. 1.0]rekcan- 1 -wn)peHmn)HuKoTuHaTa  (TIPOMEKYTOYHOTO  COCIIH-
HeHust 7b), 3a HCKIIIOYEHHEM TOro, 4YTo mnpuMeHsim Metmi-5-(4-((1R,5S)-3-azabumuxiio[3.1.0]rexcan-1-
i) (peHnn )-2-aMHHOHUKOTHHATA THIAPOXJIOpH (MIPOMEKYTOYHOE COeOuHEeHHe 14¢) BMecTo MeTHi-5-(4-
((1S,5R)-3-azabunmkiio[3.1.0]rekcan- 1 -nm)pernn)-2-aMUHOHUKOTHHATA THAPOXJIOopUAa (TMPOMEKYTOYHOTO CO-
eMHEeHHs 7¢) B npuMeHsu 4-(2-6poMatmm)mopdonma BMecTo 1-0pom-2-meTokcmdTana. (UPLC-MS) tz 0,62
mun; ESI-MS 423 [M+H]'".

IIpumep 16. 2-AmunHO-N-(3-(runpoxcumetwn)ounukio| 1.1.1]menran-1-mr)-5-(4-((1S,5R)-3-u3onponmn-3-
azaburukio[3.1.0]rexcan- 1 -wr)heHIT) HHKO THHAME T

HzN. N

o L

S b
Lo

VYka3aHHOe B 3aroJIOBKE COCJIMHEHHE TOydan cnoco60M, aHAOTMYHBIM 111 2-amMuHO-N-((11,4R)-4-
ruapokcurukiorexkcun)-5-(4-((1R,5S)-3-u3onponmi-3-azadumukio[ 3.1.0]rexcan- 1 -vwm) heHIIT) HHKOTHHAMHE 1A
(mpumepa  2), 3a WCKIIOYECHHEM TOTO, 4YTO TpUMEHs  2-aMuHO-5-(4-((1S,5R)-3-m3onpomnmi-3-
azaburmkio[3.1.0]rexcan-1-mn)QpeHuT)HHKOTHHOBYIO KHCIIOTY (TPOMEXYTOUHOE COeITMHEHHE 9a) BMECTO COJH
TFA u 2-amuno-5-(4-((1R,5S)-3-m3onpomnun-3-azadummkiio[3.1.0]rexcan- 1 -1i1)peHNIT) HUIKOTHHOBOH KHCIIOTHI
(IpPOMEKYTOYHOTO COeAMHEHHUs 2a) W npuMeHsin (3-amuHoOMImKIO[ 1.1.1]neHTan-1-mn)meranon (pomMexy-
TOYHOE coeiHeHue 16a) BMeCTo TpaHc-4-aMHHOIMKIIOTEKCaHOIIa THAPOXIOPUIA.

'H SIMP (400 MI'u, DMSO-dg) 8 9,05 (s, 1H), 8,41 (d, 1H), 8,18 (d, 1H), 7,61 (d, 2H), 7,48 (dd, 1H), 7,33-
7,17 (m, 4H), 4,55 (t, 1H), 3,51 (d, 3H), 3,31 (s, 2H), 3,08 (s, 2H), 2,07-1,99 (m, 1H), 1,41-1,22 (m, 3H), 1,17-
0,98 (m, 9H), 0,79 (d, 1H).

(UPLC-MS) tg 0,54 mun; ESI-MS 433 [M+H]".

[Ipomexyrounoe coequHenue 16a: (3-amuaobOutmkio[1.1.1]neHTan-1-m1) MeTaHoJI.

B pactBop comm HCI u merun-3-amuHoOumukio[ 1.1.1]nenran-1-kap6okcmnara (218 mr, 1,23 mMmomib) B
THF (7 mun) no6asnstmu HeGompmmmu mopuusmMu LiAIH, (140 mr, 3,68 Mmmons) npu 0°C. PeaknnoHHYI0 cMeCh
TIepEeMEIUBaJIN MPH K.T. B TedeHue 2 1 u racuiu pu 0°C cmecbto THF m Boabl, 3aTeM QUIIbTpOBaN depe3 CIoi
LeJINTa U KOHLEHTPUPOBAJIH MTPU TIOHMKEHHOM JaBJICHUH C TIOJy4YEHUEM YKa3aHHOTO B 3aI0JIOBKE COCANHEHNS B
BHUJIC KENTOT0 Macja, KOTOpoe MpUMEHsUTH 0e3 JONOTHUTENbHOM ounctku. FIA-MS 114 [M+H]".

Mpumep 17. 2-Ammno-N-((1r,4S)-4-runpokcunmknorexcui)-5-(4-((1S,5R)-3-(3,3,3-rpudropnponmin)-3-
azabunmkio[3.1.0]rexcan-1 —I/IJ'I)(i)eHI/IJ'I)HI/IKOTI/IHaMI/I,H

]\O

o ’;
FE

VYka3zaHHOE B 3arojIOBKE COCIAMHECHHE IMOYYATH CIIOCOO0M, aHATOTHYHBIM s 2-amMuHO-5-(4-((1R,5S)-3-
(1,3-mudropnpoman-2-wmn)-3-a3adunukio| 3. 1.0]rexcan- 1 -mm)dpermn)-N-((1r,4R )-4-ruip OKCHITUKITOT €KC YT ) HU -
KoTHHamMuaa (mpuMmepa 5), 3a HCKIIOYEHHEM TOro, 49T0 npuMeHsan  3,3,3-tpudropnpomuiatpudrop-
METaHCYIb(POHAT BMECTO 4-(3-OpoMmpornmin)MOop(OIMHA U PEaKIMOHHYI0 CMECh MEPEMEIINBAIN TIPH K.T. B TE-
genue 60 MuH.

'H SIMP (400 MTI't;, DMSO-d) & 8,39 (d, 1H), 8,31 (d, 1H), 8,12 (d, 1H), 7,60 (d, 2H), 7,23 (d, 2H), 7,12
(s, 2H), 4,59 (d, 1H), 3,79-3,66 (m, 1H), 3,39 (m, 3H), 3,09 (s, 1H), 2,72-2,59 (m, 4H), 1,86 (m, SH), 1,52-1,18
(m, 6H), 0,79 (s, 1H).
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(UPLC-MS) tg 0,59 mun; ESI-MS 489 [M+H]".

IMpumep 18. 2-Amuno-N-((11,41)-4-ruapOKCHIMKIOTeKCHIT)-5-(4-(MUPPOIUIMH-3 -1T) e HIIT) HUIKOTHHAMUT
HaN__N
o AL

NH .

Ha‘“O/ | M&

B  pactBop  Tper-OyTmi-3-(4-(6-amuu0-5-(((1r,41)-4-THAPOKCHIIUKIIOTEKCHIT ) KapOaMOWIT ) TUPHUINH-3 -
11) Qe HUN ) TUPPOTUINH- | -kapOokcuaTa (MPOMEKyTOUHOTO coenuHeHus 18a, 120 mr, 0,140 MMOJIB) B THOKCaHE
(3 mu) no6asmsim 4u. HCI B nmuokcane (0,210 mit, 0,839 Mmoinp) B atMocdepe a3ora Mmpu K.T. ¥ HOIYYCHHYIO
CMech IepeMeInnBain B Tedyenne 4 4. Ilocie KOHIEHTPUPOBAHMS NP NMOHW)KEHHOM JaBJICHUW HEOUYHIIECHHBIH
NPOIYKT OYMIIAIH C OMOIIBIO XpoMarorpaduu ¢ odpaieHHo! ¢a3oii (criocob 3a). Yucteie ¢pakium pasneins-
M Mexay Hacelm. BogH. pactBopoM NaHCO; u EtOAc. O0beiMHEeHHbIE OpraHMYeCKHE CJION POMBIBAIIN COJIe-
BBIM pacTBOpPOM, BeIcymuBany Hajg MgSO,, GUIbTpOBaIM W KOHIIEHTPUPOBAIU TIPH MOHWKEHHOM JaBICHHUHU C
MOJy4YCHHEM YKa3aHHOTO B 3aT0JIOBKE COCIMHEHHsSI B BUJIE CMECH THaCTEPEOMEPOB.

'H SIMP (400 MI'u, DMSO-dq) & 8,26 (d,1H), 8,09 (d, 1H), 7,57 (d, 2H), 7,35-7,29 (m, 2H), 7,09 (s, 2H),
4,55 (d, 1H), 3,77-3,69 (m, 2H), 3,22-3,15 (m, 2H), 3,12-2,91 (m, 2H), 2,74-2,62 (m, 2H), 2,24-2,07 (m, 1H),
1,83 (dd, 4H), 1,42-1,16 (m, 5H).

(UPLC-MS) tg 0,42 mun; ESI-MS 381 [M+H]'".

IIpomexyrounoe coenuHenune 18a: TpeT-OyTwi-3-(4-(6-amuHO-5-(((11,41)-4-THAPOKCHUITUKIIOTEKCHI )Kap-
GaMou ) MTUPUANH-3 -1 ) P HIIT ) TUPPOITUANH- | -KapOOKCHIIAT.

YkazaHHOE B 3arojloBKE COCIMHEHHWE IMOJIYyJald CIIOCOO0M, aHAJOTHYHBIM ISl 2-aMHHO-5-(2-pTop-4-(4-
n3onpormunepasnt- 1 -mn)pennn)-N-((1r,4r)-4-rTuIpOKCUIMKIIOTeKCHI)HUKOTHHAMA A (TIpuMepa 8), 3a Hc-
KIIOYECHUEM  TOrO, 4TO NpUMEHsn  TpeT-0yTni-3-(4-(4,4,5,5-trerpamerun-1,3,2-muoxcaboponan-2-
win)enun)nupponuant-1-kapookcunar (mpoMexxyrouyHoe coexunnenue 18b) Bmecto 1-(3-drop-4-(4,4,5,5-
terpameTni-1,3,2-anokcadbopoinan-2-1mi)peHn)-4-n30nponmwinunepasiia (IpOMEXXyTOYHOTO COEAWHEHUs 8a).
(UPLC-MS) t 0,95 mun; ESI-MS 481 [M+H]'".

[Mpomexyrounoe coexunenue 18b:  Tper-Oyrmn-3-(4-(4,4,5,5-rerpamerni-1,3,2-arokcadboponan-2-
W1) Qe HUN ) TUPPOTUINH- | -KapOOKCHIIAT.

VYka3aHHOe B 3arojIOBKE€ COCTUHEHHE ITOJIyJ9alld CIocoOoM, aHajlorudHeiM misa 1-(3-¢rTop-4-(4,4,5,5-
TeTpameTui-1,3,2-mmokcadboponan-2-wmi)peHmT)-4-n30MpoNIUIIepasuHa (IPOMEKYTOTHOTO COSAMHEHUs 8a),
32 UCKJIIIOYCHHEM TOTO, YTO MPUMEHSUTH TPeT-OyTriI-3-(4-0pombeHmn)mupposuani-1-kapOokcunar (mpoMexy-
TouHOe coeamHeHue 18c) BMecto 1-(4-6Gpom-3-hropdennn)-4-u3onponunnunepasuaa (MPOMEKYTOUYHOTO CO-
enunenus 8b). (UPLC-MS) tg 1,43 mun; ESI-MS 374 [M+H]".

[MpomexyrouHoe coeaunenue 18c: Tper-0yTHi-3-(4-6pomdenn)nupponuaus- 1 -kapooKkcHar.

B pactBop 3-(4-0pomdenmn)mupponuanna (200 mr, 0,885 mmons) B DCM (7 M) moGaBisiiu AU-TPeT-
oyruinaukapoonat (0,308 mi, 1,327 mmons) u TEA (0,247 mu, 1,769 mMons) B atMocdepe azora npH K.T. Peak-
IIHOHHYIO CMECh NEPEMELINBAIN B TeUCHHE 2 4. 3aTeM PEakIMOHHYIO CMECh Pa30aBIIsUId HACHIII. BOJH. PaCTBO-
pom NaHCO; u cmemmuBamu ¢ DCM. Tlocne paznenenus a3 BOAH. CIOH CHOBa AKCTPAarMpoBalll ¢ HOMOIIBIO
DCM. O0benHeHHbIE OpraHUYECKHE CIION MTPOMBIBAIN COJICBBIM PacTBOPOM, BEICYIIHBaIH Hax MgSO,, Ghuib-
TPOBAIM U KOHLUEHTPUPOBAIH IIPU NOHIDKEHHOM JaBJICHHH C TIOJIyUYCHUEM YKa3aHHOTO B 3ar0OJIOBKE COSANHEHUS
B BHJIe OECIIBETHOTO Maciia, KOTOpOoe MpUMeHsuTn 0e3 nomoanTenbHol ounctk. (UPLC-MS) tr 1,33 mun; ESI-
MS 270 [M+H]".

IMpumep 19. 2-Amuno-N-((1r,4R)-4-runpoxcurmknorexcmn)-5-(4-((1R,5S)-3-(terparnapo-2H-tmmpan-4-
n)-3-azaburukio[3.1.0]rexcan- 1 -v1) heHIUIT) HHKO THHAM U T

HN__ N

Q*MM H
Ho ‘

VYkazaHHOE B 3aroJIOBKE COCJMHCHHE MOIYYadd CIIOCOOOM, aHANOTrHYHBIM s 2-amuHO-N-((1r,4R)-4-
rugpokcuukiorekcmn)-5-(4-((1R,5S)-3-(1-(meruncynsponun)munepuaun-4-mui)-3-azadumukiio[ 3. 1.0]rexcan-
1-un)enwn)HuKoTHHaMU A (TipuMepa 1), 3a UCKITFOYeHUEM TOTO0, 4TO MpuMeHsuH quruapo-2H-mapan-4(3H)-on
BMeCTO 1-(MeTHUICYIhGOHWI ) TUIepUANH-4-0Ha.

'H SIMP (400 MI', DMSO-dy) & 8,39 (s, 1H), 8,31 (d, 1H), 8,12 (d, 1H), 7,62 (dd, 2H), 7,25 (s, 2H), 7,12
(s, 2H), 4,59 (d, 1H), 3,97-3,63 (m, 4H), 3,40 (m, 2H), 3,31 (m, 2H), 3,19-3,03 (m, 2H), 1,99-1,65 (m, 8H), 1,51-
1,16 (m, 8H).

(UPLC-MS) t 0,48 mun; ESI-MS 477 [M+H]'".

N,

o

S
—0
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[Ipumep 20. 2-AmuHO-N-((11,4S)-4-ruapoxcunuknorekcun )-5-(4-((1S,5R)-3-(2-meTokcuaTn)-3-
azaburmkio[3.1.0]rexcan-1-mr)peHnT) HHKOTHHAMH T

Yka3aHHOE B 3aroJIOBKE COCJIMHEHHUE IMOJIYJalld CIIOCOOOM, aHAaJOTHYHBIM i 2-amuHO-5-(4-((1R,5S)-3-
(1,3-mudroprponan-2-mn)-3-azaburukio[3.1.0]rexcan- 1 -wn)denmn)-N-((1r,4R)-4-ruapoKCHITUKIIOTEKC I ) HH-
KOTHHaMuaa (mpumepa 5), 3a WCKIIOYEHHEM TOTO, YTO MPHUMEHsUTH 1-OpoM-2-MeToKcHdTaH BMecTo 4-(3-
Opommpornmn)MOp(oIMHA U PeaKIIMOHHYIO cMech nepemennBainy npu 60°C B TeueHue 4 .

'H SIMP (400 MI't, DMSO-dg) & 8,38 (s, 1H), 8,11 (s, 1H), 7,59 (d, 2H), 7,22 (d, 2H), 7,13 (s, 2H), 4,60
(d, 1H), 3,73 (d, 1H), 3,54-3,36 (m, 4H), 3,27 (s, 3H), 2,64 (m, 4H), 1,87 (m, 6H), 1,40-1,27 (m, 6H), 0,76 (s,
1H).

(UPLC-MS) tg 0,49 mun; ESI-MS 451 [M+H]'".

Ipumep 21. 2-Amuno-N-((1R,3S,4R)-3-dprop-4-ruapokcunmkiorekcun)-5-(4-((1R,5S)-3-(trerparunpo-2H-
nupan-4-ui)-3-azadbunukiio[3.1.0]rexcan-1- Hn)(beHI/IJI)HI/IKOTI/IHaMI/m

f’;P o\ﬁ

\

“O

VYka3aHHOE B 3aroJIOBKE COCJIMHEHHUE IMOyJalu crocobom, anamorudabiM st (1R,5S)-tper-Oytun-1-(4-
(6-amuHO-5-(((11,4R)-4-rUAPOKCUITMKIIOT €KCHIT)KapOaMOW ) TUPUANH-3 -1 ) peHr )-3-a3adumukino[ 3. 1.0 Jrekcan-
3-kapOokcmiiata (TIPOMEKYTOYHOTO COSAMHEHHS 1b), 32 MCKIIIOUYEHHWEM TOTO, YTO MPUMEHSUIH 2-aMHHO-5-(4-
((1R,55)-3-(Terparuapo-2H-nupan-4-wm)-3-azadurukio[ 3.1.0]rekcan- 1 -uin) G eHUIT) HHKOTHHOBYIO KHUCIIOTY
(mpoMeXXyTOUHOE  COCIMHCHHUE 14a)  BMecto  2-amuHO-5-(4-((1R,5S)-3-(TpeT-OyTokcukapOoHM)-3-
azaburmkio[3.1.0]rexcan-1-mn)peHuT)HHKOTHHOBOM KHUCIIOTHI (IIPOMEKYTOYHOTO COEIMHEHUs 1C) M MpUMEeHs-
m (1R,2S,4R)-4-amMnHO-2-hTOPUMKIIOTEKCaHOMa THAPOXIOpH (TIPOMEKYTOYHOE coenuHeHne 21a) BMecTo
TpaHc-4-aMUHONUKIIOTeKcanona. HeouunieHHbIil npoaykt ouumany ¢ nmomorsio prepHPLC (cmoco6 1a) ¢ mo-
Jy49eHHEM YKa3aHHOTO B 3ar0JIOBKE coeiMHEeHus B Bune conu TFA.

'H SIMP (400 MTI'tr, DMSO-de) & 9,60 (bs, 1H), 8,42 (s, 1H), 8,35 (d, 1H), 8,12 (s, 1H), 7,64 (bs, 2H), 7,36
(bs, 2H), 7,14 (s, 2H), 4,94 (t, 1H), 4,80 (d, 1H), 4,16-3,82 (m, 4H), 3,81-3,45 (m, 4H), 3,30-3,25 (m, 4H), 2,15
(bs, 1H), 1,88-1,85 (m, 2H), 1,65-1,59 (m, 5H), 1,76-1,27 (m, 3H), 1,18 (bs, 1H).

(UPLC-MS) t 0,48 mun; ESI-MS 495 [M+H]".

[Ipomexyrounoe coequaenue 21a: (1R,2S,4R)-4-amMmuHO-2-)TOPIHKIOTEKCAHOIA THAPOXIOPHI.

B pactBop 6em3ui-((1R,3S,4R)-3-dprop-4-ruapokcuimkiorekcuin)kapoamara (IpoMeXKyTOUHOTO COEIIHE-
Hud 21b, 376 mr, 1,41 mmomns) B EtOH (20 mur) mobasmsumm maymmaanii Ha yriae (10%) (80 mr, 0,075 mmons) B
aTMocdepe a3oTa. PeakMOHHBIN cOCyR TPH pa3a MPOAYBAIH a30TOM, 3aT€M TPH pasza MPOAYBAIH BOJIOPOJIOM.
Tlocne nepemenuBanus Mpu K.T. B Te4eHUE 17 4 peakIIMOHHYIO CMECH MTPOITYCKaJIM Yepe3 CJIOHN IEeJuTa U 0CaI0K
Ha (QuibTpe npombiBaiy ¢ omolnsio EtOH ¢ monmydenunem OecrieTHOro pacTBopa. MeyieHHO 100aBIIsuTH XJI0-
pucToBoopoaHyto kucnoty (1,25M B EtOH, 14 mi, 17,5 MMoib) 1 cMech IepeMeIIiBaly Ipu K.T. B TEUEHHE 5 U.
[oce KOHIEHTPUPOBAHMS NPH TTOHMKEHHOM JaBJICHHUH TTOJTy4aid YKa3aHHOE B 3ar0JIOBKE COCIMHEHHE B BHJIC
IpA3HO-6EI0r0 THTPOCKONMYHOTO TBepIoro BemtecTa. FIA ESI-MS 134 [M+H]'.

IMpomexyrounoe coeaunenue 21b: 6en3mn-((1R,3S,4R)-3-pTop-4-ruapokcHIKIOreKCcHT)Kapoamar.

B pactBop 6en3un-((1R,3S)-3-dprop-4-okcomnuknorekcmn)kapbamaTa (MPOMEKYTOTHOTO coeanHeHus 21c¢,
768 mr, 2,90 mmons) B MeOH (15 M) mob6aensimm moprusimua NaBHy (274 wmr, 7,24 mvons) npu 0°C. Tocie
nepememuBanus B TedeHne 30 muH npu 0°C peakImoHHYI0 CMeCh Pa30aBIIsIIN HACHII. BOIH. pacTBopoM NH,Cl
1 o0eclieurBa M €ro HarpeBaHHe 10 K.T. PacTBopuTeNb ymasuid NMpH MOHIKCHHOM JaBICHHUH W T0OaBISIIN
DCM wu Bonmy. ITocne pasnenenus a3 BOAH. CIOK TpH pasa dKcTparuposaiv ¢ momonisio DCM. O0bennHEeHHBIC
OpraHWYECKHEe CIIOW MPOMBIBAIM COJEBBIM PACTBOPOM, BBHICYIIMBAIU Hax Oe3BogabIM MgSO,, GuibTpoBamu u
KOHILIEHTPUPOBAJIH INPH TMOHIKCHHOM [aBJICHWH C IOJy4eHHEM OeJoro TBEpJOro BellecTBa. HeouwrieHHbIH
MPOIYKT OYHINAIN C IIOMOIIBI0 XpoMaTorpaduu ¢ HopMallbHOMH (a3oi (crocod 2b) ¢ mosryyeHneM yKa3aHHOTO B
3arojIoBKe COCTUHEHHUs B BUae OecieTHOro TBepmoro BemectBa. (UPLC-MS) tg 0,76 mun; ESI-MS 268
[M+H]". U306paxeHHyI0 aGCOMOTHYIO KOH(DHMIYpaIMIO TOATBEPKAATH C MOMOIIBIO PEHTTEHOCTPYKTYPHOI
KpHCTaJUIorpaduu.

[Ipomexxyrounoe coeaunaenue 2 1c: 6en3mi-((1R,3S)-3-dprop-4-okcommkmorekcun)kapoamar.

HQ
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B pactBop 6en3mi-((1R,3S,4S)-3-bTop-4-runpokcunukiorekcun)kapbamara (IpOMeKYTOYHOTO COCIHHE-
Hus 21d, 710 mr, 2,66 mmons) B DCM (26 M) mobasisimn xaopxpomat mupuauaus (859 mr, 3,98 Mmons). Pe-
AKIIMOHHYIO CMECh MePEeMEIINBaI B TeUeHUE 6 U mpH K.T. JJ00aBIsIH APYTYIO MOPLHUIO XJIIOpPXpOMaTa MHUPUAH-
Hus (573 mr, 2,66 MMOJb) U peaKIMOHHYIO CMECh TepeMemuBaid B TedeHue eme 18 4. [Tocnme mobapmeHus
DCM wu nacwimn. BogH. pactBopa NaHCO; 06e (a3sl pa3aensinu, BOAHBINA CIION ITBaXKIABl DKCTPArUPOBAIH C TO-
Moursio DCM n 00beqiHEHHBIE OPTaHNYECKUE CJION TPOMBIBAIIN COJIEBBIM PacTBOPOM, BRICYIIMBAIN Han 0e3-
BoAHBIM MgSQ,, GUIBTpOBAIM U KOHIICHTPUPOBAJIH MMPH TMOHWKEHHOM JaBieHHH. OCTaTOK OYMINAIA C ITOMO-
bI0 XpoMaTorpaduu ¢ HOpMaTEHOH (azoii (criocod 2b) ¢ moaydeHHeM yKa3aHHOTO B 3ar0JIOBKE COSIMHECHUS B
Buze 6ecrpetHoro Macia. (UPLC-MS) tg 0,82 mun; ESI-MS 266 [M+H]".

IMpomexyrounoe coeaunenue 21d: 6ensmin-((1R,3S,45)-3-pTop-4-ruapokcHIIMKIOTeKCHIT)KapOamar.

B cocyn 3arpyxamm Oensmi-(1R,3R,6S)-7-oxcabunukio[4.1.0]rentan-3-mnkapbamar (IpoMexXyToYHOE
coequnenue 2le, 1,50 r, 6,07 MMons) u nodaBmsun Tpuruapodropun TEA (4,94 mi, 30,3 mmons). Cocyx 3a-
KpBhIBAJIK U ero cojepxkumoe nepememuBanu npu 100°C B teuenue 2 4. [locne oxnaxkIeHus: peakMOHHYIO
CMecCh MEIJICHHO BBUIMBAIM B mepemennBaeMblii pactBop K,COs (5,87 1, 42,5 MmMmoins) B Boge (400 M) u tpu
pa3a skctparupoBanu ¢ nomomsio DCM. OObennHEHHBIE OPraHUYECKHIE CJIOW MPOMBIBAIN BOJOH M COJIEBBIM
pacTBOpOM, BBICYIIMBamu Haja 6e3BogHbIM MgSO,, GuisTpoBamu U KOHIICHTPUPOBAIU TIPH MMOHMKEHHOM J1aB-
neHnn. HeounImeHHbIH MaTepral OYrIalyd ¢ IOMOIIbI0 XpoMaTorpadun ¢ HopMaiabHOU (ha3oi (crocod 2b) ¢
TOJTy9EHUEM CMECH PETHOM30MEPOB, KOTOPYIO pa3leiisid ¢ TIOMOIIBIO mpenapatuBHOi xupansHoit HPLC (ko-
nonka: ChiralPak AD, 20 mxM, 50x5 cM, cKOpoCcTh MOTOKa: 90 MJII/MUH, JUTMHA BOJHBI JUIA BBIABICHUA: 220 HM,
noaBmwkHas (aza: H-rentan: EtOH, 90:10 mo t=52 muH, 85:15 no t=69 muH, 3atem 80:20). Yka3zaHHOE B 3ar0JI0B-
K€ COeIMHEHNE BBIACISUIA B BHJIE OSCIIBETHOTO Maciia W ONPEICISUId €To XapaKTepucTuku ¢ momomsio UPLC-
MS (SQ13, xomonka: Acquity HSS T3 1,8 mxm 2,1x50 MM nipu 60°C, amoent A: Bona+0,05% MypaBbHHOHN KH-
ciotert3,75 MM NH,OAc, amroent B: anetonntpun+0,04% MypaBbUHOM KUCIOTH, TpaAUeHT: OT 5 o 98% B 3a
1,4 mun, motox 1,0 Mi/muH, tg 0,81 mun; ESI-MS 268 [M+H]").

[pomexyrounoe coequnaenue 21e: (1R,3R,6S)-7-okcadunukino[4.1.0]renran-3-mikapoamar.

Pasnensimn cun-0en3mn-(7-okcadunukino[4.1.0]renran-3-mwi)kapdbamMaT (MOTyYeHHBIH, Kak omucano y Go-
mez-Sanchez et al., Tetrahedron 2005, 61(5), 1207-1219) ¢ nomomisio npenaparuBHoi xupanbHoii HPLC (ko-
nonka: ChiralPak AY, 10 MM, 25%5 cM, ckopocTh ToToka: 30 MJI/MHH, JIJTMHA BOJIHBI JJIS BHIABIICHUS: 214 HM,
nmoJBIKHAS (a3a: H-renTaH:u3onponanoi, 80:20). Yka3aHHOE B 3aTOJIOBKE COCIMHCHUE BBIICISUIN B BUIC Oec-
I[BETHOTO Macjla ¥ ONpPEJeIsUIN €ro XapakTepucTuku ¢ noMomnisio xupansHod HPLC (ChiralPak AY-H, 5 Mk,
15x0,46 cM, CKOpOCTh MOTOKA: | MJI/MHH, JUIMHA BOJIHBI JUIS BBIABICHHS: 214 HM, monmBrkHas (asa: rek-
car:m3omnpomnasoy, 70:30, tg 2,24 MuH, ee 99,2%). (UPLC-MS) tg 0,90 mun; ESI-MS 248 [M+H]".

IMpumep 22. 2-AmunHO-N-((15,4S)-4-runpoxcurukiorexcun)-5-(4-((1R,5S)-3-(terparnapo-2H-mmpan-4-
n)-3-azaburukio[3.1.0]rexcan- 1 -v1) heHUIT) HHKO THHAM T
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VYka3aHHOE B 3aroJIOBKE COCJIMHEHHUE IMOyJalu crocodom, anamorudabM st (1R,5S)-tper-Oytumn-1-(4-
(6-amunO-5-(((11,4R)-4-rH 1P OKCHIIMKIIOT€KCHIT)KapOaMOnIT ) TUpUAMH-3 -1t peHni)-3-a3aburmkio[ 3.1.0Jrexcan-
3-kapOokcmiaTa (IPOMEKYTOYHOTO COCIAMHEHHS 1b), 32 UCKIIOYEHHUEM TOTO, YTO MPUMEHSITH 2-aMHHO-5-(4-
((1R,5S)-3-(Terparnapo-2H-nupan-4-uin)-3-azadunukiio[ 3. 1.0]rexcan- 1 -ui) heHHIT) HIKOTHHOBYFO KHCIIOTY
(mpomexxyTouHOE COEIMHEHNE 14a) BMECTO 2-amuHO-5-(4-((1R,5S)-3-(TpeT-0yToKCHKapOOHMT )-3-
azaburmkio[3.1.0]rexcan-1-mr)QpeHuT)HHKOTHHOBOM KHUCIIOTHI (TIPOMEKYTOYHOTO COEIMHEHUs 1¢) M MpUMEeHs-
T 1UC-4-aMUHOLUUKIOT€KCaHO BMECTO TPAHC-4-aMUHOLUKIIOT€KCAHOIA.
Heounmennsiii mpoaykT ounmani ¢ momorpio prepHPLC (cioco6 1a) ¢ momydeHneM ykazaHHOTO B 3aro-
JIOBKE coequHeHus B Buze coiii TFA.
'H SIMP (400 MI', DMSO-d) & 9,50 (bs, 1H), 8,41-8,33 (m, 2H), 8,17 (d, 1H), 7,62 (bs, 2H), 7,26 (bs,
2H), 7,14 (s, 1H), 4,42 (d, 1H), 4,05-3,79 (m, 5H), 3,34-3,24 (m, 4H), 3,11 (bs, 1H), 2,70-2,50 (m, 1H), 1,83-
1,71 (m, 7H), 1,62-1,47 (m, 7H), 1,35-1,29 (m, 1H).
(UPLC-MS) tg 0,52 mun; ESI-MS 477 [M+H]'".
Ipumep 23. 5-(4-(2-Azacnupol3.3]rentan-2-unmeTwn)dpeHmn)-2 -aMuHo-N-(( 11,41)-4-THIpOKCUITHKIIO-

TeKCHJI)HUKOTHHAMUJ
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e
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VYka3aHHOE B 3arojIOBKE COCAMHEHHE MOJydYad CHOCOOOM, aHAJIOTHMYHBIM Ul 2-aMUHO-5-(2-(rop-4-(4-
n3onpormmunepasnt- 1 -wmn)penun)-N-((1r,4r)-4-TuIpOKCUIMKIOTeKCHI)HUKOTHHAMA A (TIpuMepa 8), 3a Hc-
KIIIOYEHHEeM  TOTro, 49To  mpuMeHsimm  2-(4-(4,4,5,5-terpamermi-1,3,2-nuokcabopoiaH-2-mn)0eH3 W) -2 -
aszacrimpo[3.3]rentan  (mpoMexxyTodHoe coemuHeHue 23a) Bmecto 1-(3-¢prop-4-(4,4,5,5-teTrpamerun-1,3,2-
Jokcadboposan-2-mi)peHI)-4-U30TPOTIIIIHATIEpa3HHa (TPOMEKYTOTHOTO COSTUHEHMS 8a).

'H SIMP (400 MI'u, DMSO-d) & 8,40 (d, 1H), 8,30 (d, 1H), 8,14 (d, 1H), 7,61 (d, 2H), 7,33 (d, 2H), 7,14
(s, 2H), 4,58 (d, 1H), 3,79-3,66 (m, 1H), 3,55 (s, 2H), 3,41 (dt, 1H), 3,14 (s, 3H), 2,07 (t, 4H), 1,94-1,72 (m, 6H),
1,47-1,20 (m, 5H).

(UPLC-MS) tg 0,51 mun; ESI-MS 421 [M+H]".

IIpomexxyrounoe coenuHenue 23a: 2-(4-(4,4,5,5-terpamernn-1,3,2-nuokcaboponaH-2-wi)0eH3m)-2-
azacnupo[3.3]renraH.

B pactBop 2-(4-(6pommeTun)denmn)-4,4,5,5-terpamerui-1,3,2-mrokcadoponana (300 mr, 1,01 mmoms) B
anieroHuTpmite (8 mit) nodasismu 2-azactmpo[3.3]renran (148 mr, 1,11 MMonb) u kapOonaT ne3ust (428 mr, 1,31
MMOJIB) B aTMocdepe a3oTa Impu K.T. PeakinoHHy10 cMech nepeMelirBaii B TeueHne 60 MuH, 3aTeM pa30aBisiIn
Hacell. BojaH. pactBopoM NaHCO; u EtOAc. Ilocie pasnenenus ¢a3 BOAH. CIIOW SKCTparupoBaiy ¢ MOMOLIBIO
EtOAc u oObeaMHEHHBIE OpraHWYECKHE CJIOM MPOMBIBAIHM COJIEBBIM PACTBOPOM, BBICYIIMBamu Hajy MgSO,,
(unbTpOBaNM W KOHIIEHTPHUPOBAIH IIPH MOHMKEHHOM JIaBJICHUHU C TOJTYYCHHEM YKa3aHHOTO B 3aTOJIOBKE COCIH-
HEHHs, KOTOPOE MPUMEHsUIN 6e3 nononauTensHoi ounctku. (UPLC-MS) tg 0,82 mun; ESI-MS 314 [M+H]".

Ipumep 24.  2-AmunHO-N-((11,4R)-4-runpokcu-4-merunmukinorekcun)-5-(4-((1R,5S)-3-uzonponm-3-
azaburukio[3.1.0]rexcan- 1 -wr)heHIT) HHKO THHAMET
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VYkazaHHOE B 3aroJIOBKE COCJWHCHHE MOIYYaldd CIIOCOO0M, aHamOorHYHbIM s 2-amuHO-N-((1r,4R)-4-
rugpokcuukiorekcmi)-5-(4-((1R,5S)-3-m3onpommi-3-azadburukiio| 3. 1.0 rexcan- 1 -uin) e HIIT) HIKOTHHAMKAA
(mpumepa 2), 3a UCKIIIOYEHHEM TOTO, YTO IPUMEHSIIN TPaHC-4-aMHHO- | -METHIIIMKIIOT€KCAHOJI BMECTO TpaHc-4-
AMHMHOITMKJIOTEKCaHOJIa THAPOXIIOpUAa.

'H SIMP (4 00 MI'u, DMSO-dq) & 8,43 (d, 1H), 8,34 (d, 1H), 8,16 (d, 1H), 7,68 (d, 2H), 7,39 (d, 2H), 4,06
(dd, 1H), 3,86-3,41 (m, 9H), 2,26 (dt, 1H), 1,78 (d, 2H), 1,68-1,55 (m, 2H), 1,47 (t, 4H), 1,33 (dd, 6H), 1,18 (s,
4H).

(UPLC-MS) tg 0,53 mun; ESI-MS 449 [M+H]".

[Tpumep 25. 2-AMuHO0-5-(4-((1R,5S)-3-(4,4-mudropumkmorekcuin)-3-azadbumukio[ 3. 1.0 rekcan- 1 -
nin)pennn )-N-((11,4R)-4-ruap OKCUITMKIIOT €KCUIT ) HHKO THHAMHU /T
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VYkazaHHOE B 3aroJIOBKE COCJMHCHHE MOIYYadd CIIOCOOOM, aHamOTrHYHBIM s 2-amuHO-N-((1r,4R)-4-
rugpokcunukiorekcmn)-5-(4-((1R,5S)-3-(1-(meruncynsdonun)munepuaun-4-mui)-3-azadumukiio[ 3. 1.0rekcan-
1-un)denwn)aukoTnHaMuga (mpuMepa 1), 3a UCKITIOYSHUEM TOTO, YTO MPUMEHSITH 4,4-TH(TOPIHUKIOTEKCAHOH
BMeCTO 1-(MeTHUICYIh(GOHWI ) TUTIepUANH-4-0Ha.

'H SIMP (400 MI'u, DMSO-d) & 8,38 (d, 1H), 8,32 (d, 1H), 8,11 (d, 1H), 7,59 (d, 2H), 7,23 (d, 2H), 7,13
(s, 2H), 4,59 (d, 1H), 3,73 (d, 1H), 3,39 (d, 2H), 3,09 (d, 1H), 2,68-2,55 (m, 2H), 2,37 (d, 2H), 2,00 (s, 2H), 1,84
(d, 8H), 1,64 (d, 2H), 1,46-1,16 (m, 5H), 0,78 (s, 1H).

(UPLC-MS) tg 0,56 mun; ESI-MS 511 [M+H]".

Ipumep 26. 2-AmunHo-N-((11,4S)-4-ruapokcunmkimorekcuin)-5-(4-((1S,5R)-3-(okceran-3-nmn)-3-a3abu-
ko[ 3.1.0]rexcan- 1 -n1)peHMIT) HUKOTHHAMU
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B pactBop comn TFA u 5-(4-((1S,5R)-3-a3abuumkno[3.1.0]rekcan-1-mm)denmn)-2-amuno-N-((11,4S)-4-
THPOKCHIMKIIOT€KCHIT) HUKOTHHaMU/1a (TIPOMEXXYTO4YHOTO coenuHenus Sa, 70 mr, 0,138 mmoins) 8 DCM (4 M)
nobasnsm okceraH-3-oH (12,0 mr, 0,166 mmons) u AcOH (0,012 mur, 0,207 mmois) B aTMocepe a3oTa MpH K.T.
Peakmnmonnyio cMech nepemermBany mpu 45°C B Teuenne 30 muH. J[00aBISIN TpHAETOKCUOOPOTHAPUI Ha-
Tpus (58,6 mr, 0,276 MMOJIB) TIpH K.T. U PEAKIIMOHHYIO CMeCh mepememmunBaiy nmpu 45°C B Tedenue 3 4. 3ateMm
PEaKIMOHHYIO CMECh pa30aBIsTi Hackiml. BoaH. pacTBopoM NaHCO; u cmemmBamu ¢ EtOAc. Ilocne paznmene-
HUs (a3 BOJTH. CJIOM CHOBa dKcTparupoBaiu ¢ moMoribio EtOAc. O0befMHEHHBIE OPTaHUIECKUE CIION TIPOMBIBA-
JIM COJIEBBIM pacTBOPOM, BeIcymuBan Hag MgSO,, GpuibTpoBany ¥ KOHIICHTPUPOBAIH IPH ITOHIKEHHOM JaB-
nenud. HeounmmeHHsI npoaykT cHavana ouumanu ¢ rnomompio prepHPLC (cnoco6 la), 3aTeM ¢ momomsio
(mam-xpomarorpaduu ¢ odpaieHHOH (ha3oit (crmocod 3a) ¢ MoTydeHHEM YKa3aHHOTO B 3aTOJIOBKE COCTUHCHUS
B BUjie OecieTHOTO TBepaoro BemectBa. (UPLC-MS) tg 0,48 mun; ESI-MS 449 [M+H]".

ITpumep 27. 2-AmuHo-5-(4-((1S,5R)-3-(4,4-nudToprmkinorekcmn)-3-azadurmkio[3.1.0Jrexcan-1-
win)denmn)-N-((1r,4S)-4-ruap OKCUIMKIOT €KCHIT ) HUKO THHAMH ]

HaM

VYka3aHHOe B 3aroJioBKE COSAMHEHHE IONYYalld CIOCOOOM, aHAJIOTHYHBIM I 2-aMuHO-N-((11,4S)-4-
THIPOKCUIMKIIOTeKCHI)-5-(4-((1S,5R)-3-(okceran-3-m)-3-a3a0umukio| 3. 1.0]rekcan- 1 -1t) heHIT ) HHKOTHH-
amuna (mpuMepa 26), 3a HCKIIOYEHHUEM TOTO, YTO NMPUMEHsUTH 4,4-TU(TOPIHMKIOreKCaHOH BMECTO OKCETaH-3-
oHa. [Tocne ouncTkm ykazaHHOE B 3aroJIOBKE COCIHMHEHHE MMOJTydain B Buae conu TFA.

'H SIMP (400 MTI'tr, DMSO-dg) 8 9,50 (bs, 1H), 8,38 (d, 1H), 8,32 (d, 1H), 8,11 (d, 1H), 7,59 (d, 2H), 7,23
(d, 2H), 7,13 (s, 2H), 4,59 (d, 1H), 4,12 (bs, 1H), 3,73 (d, 1H), 3,39 (d, 2H), 3,09 (d, 1H), 2,68-2,55 (m, 2H),
2,37 (d, 2H), 2,00 (s, 2H), 1,84 (d, 8H), 1,64 (d, 2H), 1,46-1,16 (m, SH).

(UPLC-MS) tg 0,56 mun; ESI-MS 511 [M+H]".

IIpumep 28. 2-Amuno-N-(3-(tugpoxkcumernin)ourukio[ 1.1.1nenran-1-um)-5-(4-((1S,5R)-3-(Trerparumpo-
2H-nupan-4-mn)-3-azadunmkino[ 3. 1.0]rexcan- 1 -uim) peHIIT) HHKOTHHAMH/T
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VYka3aHHOE B 3aroJIOBKE COEIMHEHHE MOIydasld criocoboM, ananoruuHeM it (1R,5S)-tper-OyTui-1-(4-
(6-amunO0-5-(((11,4R)-4-TH 1P OKCHIIMKIIOT €KCHIT)KapOaMOWIT) TUpUAMH-3 -1t peHni)-3-a3adunmmkio[ 3.1.0Jrexcan-
3-kapOokcminaTa (IPOMEKYTOYHOTO COCIAMHEHHS 1b), 32 UCKIIOYEHHUEM TOTO, YTO MPUMEHSITH 2-aMHHO-5-(4-
((18,5R)-3-(Terparuapo-2H-nupan-4-mn)-3-azadurukino[ 3.1.0|rekcaH- 1 -wn)peHWIT) HHKOTHHOBYIO KHUCJOTY
(mpomexxytouHoe  coeamHeHne — 28a)  BMecTo  2-aMmHO-5-(4-((1R,5S)-3-(Tper-OyToxcukapOoHWI)-3-
azaburukio[3.1.0]rexcan-1-wm1)heHWT) HHKOTHHOBOK KHUCIOTHI (ITPOMEXYTOYHOTO COCMUHEHUS 1¢) U pUMEHs-
ma (3-amuHoOunmkio[1.1.1]menTan-1-mwi)Metanon (IpoMeXyTodyHOEe coenuHeHHe 16a) BMecTo TpaHc-4-
aMUHOIIMKJIOTeKCcaHoa. HeodnimeHnHsIi mpoayKT cHadana oynmanu ¢ momorbio prepHPLC (crioco6 1a), 3atem
¢ oMok (am-xpomarorpaduu ¢ odpameHHo# dazoi (crmocod 3a) ¢ MmorydeHneM yKa3aHHOTO B 3ar0JIOBKE
COEIITHEHUS B BHJE OECIIBETHOTO TBEPIOTO BEIIECTBA.

'H SIMP (400 MT';, DMSO-de) & 9,35 (bs, 1H), 9,06 (s, 1H), 8,44 (s, 1H), 8,19 (s, 1H), 7,68 (d, 2H), 7,37
(d, 2H), 7,26 (bs, 2H), 4,57 (t, 1H), 4,12 (d, 1H), 3,97 (bs, 1H), 3,80-3,56 (m, 2H), 3,51 (d, 2H), 3,35-3,20 (m,
6H), 2,29-2,23 (m, 1H), 2,11-2,05 (m, 1H), 1,99 (bs, 1H), 1,97 (s, 6H), 1,67-1,61 (m, 1H), 1,19-1,14 (bs, 1H).

(UPLC-MS) tg 0,50 mun; ESI-MS 475 [M+H]'".

IIpomexxyTouHoe COCIMHEHUE 28a: 2-amuHo-5-(4-((1S,5R)-3-(Terparnapo-2H-mupan-4-wm)-3-
azabunmkio[3.1.0]rekcan- 1 -1 (peHIIT ) HHKOTHHOBAS. KUCIIOTA.

VYka3zaHHOE B 3aroJIOBKE COCAMHEHHE IMOYYaTH CIIOCOOO0M, aHATOTHYHBIM s 2-amMuHO-5-(4-((1R,5S)-3-
(Tper-OyToKcuKapOoHMI)-3-a3a0umKIo[ 3. 1.0]rekcan- 1 -uin)peHnT ) HIKOTHHOBOW  KUCJIOTBI  (TTPOMEXYTOYHOTO
coenuHEeHUsT 2¢C), 32 HCKIIOYEHHEM TOTO, YTO MPHUMEHSIH MeTwi-2-amMmuHo-5-(4-((1S,5R)-3-(Terparugpo-2H-
nupan-4-nn)-3-azabunukio[3.1.0]rekcan- 1 -mn)peHnn)HUKOTHHAT (MMPOMEKYTOUHOE coequHeHune 28b) BMecTo
(1R,5S)-tper-OyTmi-1-(4-(6-amMmuHO-5-(METOKCHUKApOOHMI ) TUpHUIUH-3 -1 (henn)-3-a3aburukio[ 3.1.0rekcan-
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3-xap6okcunara (mpomesxytounoro coeaunenus 1d). (UPLC-MS) tg 0,37 mum; ESI-MS 380 [M+H]".

IMpomexyrounoe coexauHenune 28b: Mertmin-2-amuHO-5-(4-((1S,5R)-3-(TeTparunpo-2H-nupan-4-nin)-3-
azaburukio[3.1.0]rexcan- 1 -wmt)peHIUIT ) HUKOTHHAT.

VYka3aHHOe B 3arojlOBKE COEIMHEHHE IMOJydadd CIIOCOOOM, aHAJIOTHYHBIM JUISI METHI-2-aMHHO-5-(4-
((1R,55)-3-(Terparuapo-2H-nupan-4-wi)-3-azadurukio[ 3.1.0]rekcan- 1 -wn)peHmn) HUKOTHHATa  (TIPOMEKYTOU-
HOTO  coeaWHeHWs  14b), 3a  HWCKIIOYEHMEM  TOro, 9TO  TpuMeHsan  MeTtwi-5-(4-((1S,5R)-3-
azaburukio[3.1.0]rexcan-1-wmn)deHmn)-2-aMIHOHUKOTHHATa THAPOXIIOPUA (TPOMEKYTOUHOE COEAMHEHHE 7¢)
BMecTo  MeTwiI-5-(4-((1R,5S)-3-azabunmkino[3.1.0]rekcan- 1 -um)peHmn)-2-aMUHOHUKOTHHATA ~ THIPOXJIOPHIA
(mpomexyTounoro coemunenns 14c). (UPLC-MS) tg 0,62 mun; ESI-MS 394 [M+H]".

Mpumep 29. 2-Amuno-5-(2-dprop-4-(munepasun-1-ni)pennn)-N-((1r,4r)-4-ruapoKCUIIMKIIOT €KCHIT ) HU -
KOTHHAMUJT

L_NH

VYkazaHHOe B 3aroJIoBKE€ COEAWHEHHE TOJIYJad CIocoO0M, aHANOTHYHBIM s 2-amuHO-N-((1r,4r)-4-
THAPOKCHIUKIIOTeKCHI)-5-(4-(muppoiuauH-3-1i1)peHn) HUKOTHHaMuaa (pumMepa 18), 3a HCKITIOYEeHHEM TOTO,
YTO TPUMEHSIN TpeT-0yTHi-4-(4-(6-amuu0-5-(((11,4r)-4-ruApOKCHUIMKIOT €KCHIT)KapOaMOMI ) TUPUIUH-3 - 1T )-3 -
¢dropdennn)nunepasun-1-kapookcunar (IpomMexyTouHoe coequnenne 29a) Bmecto 3-(4-(6-amuHo-5-(((1r,4r)-4-
THPOKCHIMKIIOT€KCHIT)KapOaMOWIT) T pUANH-3-1IT) (eHIIT) TUPPOIHANH- | -KapOoKcHIaTa (IpPOMEKYTOYHOTO
coenuHenus 18a).

'H SIMP (400 MTI'tr, DMSO-dg) & 8,29-8,16 (m, 2H), 7,95 (d, 1H), 7,38 (t, 1H), 7,06 (s, 2H), 6,88-6,75 (m,
2H), 4,54 (d, 1H), 3,69 (m, 1H), 3,42-3,32 (m, 2H), 3,17 (dd, 4H), 2,92 (dt, 4H), 1,88-1,73 (m, 4H), 1,43-1,15
(m, 4H).

(UPLC-MS) tg 0,42 mun; ESI-MS 414 [M+H]".

[IpomexxyTounoe coeTMHEeHNE 29a: TpeT-0yTnn-4-(4-(6-amunao-5-(((1r,4r)-4-rugpoxcu-
IIUKIIOTEKCHI )KapOaMOMI ) TUPUINH-3-11)-3-PTopheHmT)muTnepa3nl- | -kapOoKCHIIar.

VYkazaHHOe B 3arojIOBKE€ COCIUHEHHE ITOJIyJdalld CIocoO0oM, aHajlorudHeiM mis 1-(3-¢rTop-4-(4,4,5,5-
TeTpameTui-1,3,2-mmokcadboponan-2-wmin)peHmT)-4-u30nponmInyIepasuta (mpuMepa 8), 3a UCKIIOYCHHEM TOTO,
YTO NPUMEHSIIH TpeT-0yTHn-4-(3-prop-4-(4,4,5,5-rerpamerni-1,3,2-nnokcaboposnan-2-ui)heHuI)IuIepasut- 1 -
KapOokcmimar  (mpoMexxyrouyHoe — coexuHeHue  29b)  Bmecro  1-(3-¢Top-4-(4,4,5,5-terpamernin-1,3,2-
JHOKcaboposaH-2-mi)GeHn)-4-u30IponInnnepasiaa  (IIPOMEKYTOYHOTO coeMHeHus: 8a). PeakumoHHYyro
cMmech nepementrpany npu 80°C B TeyeHue 60 MUH M TIPOBOJIIIN OYUCTKY C MOMOIIBI0 XpOoMaTorpadpuu ¢ HOp-
ManbHOM (azoii (crocod 2b) ¢ mosrydeHneM yKa3aHHOTO B 3ar0JIOBKE COEMHEHHUS B BUIE KOPUYHEBATOTO TBEP-
noro semectsa. (UPLC-MS) tg 0,96 mun; ESI-MS 514 [M+H]".

[Ipomexyrounoe coemunenue 29b: TpeT-0ytuin-4-(3-gprop-4-(4,4,5,5-terpameruin-1,3,2-muokcaboponan-2-
nn)heHnn ) nunepasuH- 1 -kapOoKcHaT.

VYkazaHHOe B 3arojoBKe COEIMHEHHE TOJIYJaId CIOCOOOM, aHAJOTHYHBIM IUIS TpeT-OyTuin-4-(3-dTop-4-
(4,4,5,5-tetpameruin-1,3,2-aquokcaboponan-2-ui )G eHmn ) nunepasut- 1 -kapookcunata (MpoMeKyTOUHOTO COEIH-
HeHus 8a), 3a HCKIIOYEHHWEM TOTO, YTO MNPUMEHUIH TpeT-0yTmi-4-(4-6pom-3-dhropdennn)mumnepasun-1-
KapOokcuiar BMecto 1-(4-6pom-3-propdenmn)nunepasnna (mpomexxyrounoro coequaenus 8b). (UPLC-MS) tr
1,38 mun; ESI-MS 407 [M+H]".

Mpumep 30. 2-Amuno-N-(3-(ruapokcumerin)onnukio| 1.1.1]nenrtan-1-um)-5-(4-((1R,5S)-3-(rerparuapo-
2H-nupan-4-wn)-3-a3adunukio| 3.1.0]rekcan- 1 -1n) e HIT ) HHKOTHHAM T

HaM. M

-

o] | =

e

| i
fkw P e
.ﬁ*i\ N

OH {iﬁ}

-0

VYkazaHHOE B 3aroJIOBKE COCJIMHEHHE IMOyJalu crocodom, aHamorudabM st (1R,5S)-tper-Oytumn-1-(4-
(6-amuHO-5-(((11,4R)-4-rHAPOKCUITMKIIOT €KCHIT)KapOaMOW ) TUPUANH-3 -1 ) peHr )-3-a3aoumnukino[ 3. 1.0 rekcan-
3-kapOokcmiiata (TIPOMEKYTOYHOTO COSAMHEHHS 1b), 32 MCKIIIOYEHHWEM TOTO, YTO MPUMEHSUIH 2-aMHHO-5-(4-
((1R,55)-3-(Terparuapo-2H-nupan-4-mm)-3-azadurukio[ 3.1.0]rekcan- 1 -min) heHUIT) HHKOTHHOBYIO KHUCIIOTY
(mpomexxyTouHOE COEIMHEHNE 14a) BMECTO 2-amuHO-5-(4-((1R,5S)-3-(TpeT-0yTOoKCHKapOOHMT )-3-
azaburmkio[3.1.0]rexcan-1-mn)QpeHuT)HHKOTHHOBOM KHUCIIOTHI (IIPOMEKYTOYHOTO COEIMHEHUs 1¢) M MpUMEeHs-
mn  (3-amuHOOMIMKIO[ 1.1.1]meHTan-1-mI)MeTaHon (MPOMEXKYTOYHOE COCAMHCHHE 16a) BMECTO TpaHC-4-
AMUHOIIMKIIOTeKCaHoIa. HeouneHHbI# npoIyKT cHavaida ovynmiany ¢ nomomsio prepHPLC (coco6 1a), 3atem

H
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C MMOMOIIEI0 (III-XpoMaTorpaduu ¢ oOpamieHHOH (a3oii (crmocod 3a) ¢ MOTYyYCHUEM YKa3aHHOTO B 3ar0JIOBKE
COCJITHEHUS B BHJIC OCCIIBETHOTO TBEPOTO BEIECTBA.

'H SIMP (400 MTI'ti, DMSO-dg) & 9,05 (s, 1H), 8,41 (d,1H), 8,18 (d, 1H), 7,61 (d, 2H), 7,24-7,22 (m, 4H),
4,55 (t, 1H), 3,87-3,84 (m, 2H), 3,51 (d, 2H), 3,48-3,25 (m, 2H), 3,10 (bs, 1H), 2,56-2,47 (m, 4H), 1,97 (s, 6H),
1,96-1,74 (m, 3H), 1,39-0,30 (m, 3H), 0,77 (bs, 1H).

(UPLC-MS) tg 0,51 mun; ESI-MS 475 [M+H]".

[Tpumep 31. 2-AmuHaO-N-((11,4R)-4-ruapoxcuruknorekcnn )-5-(4-(((R)-2-metunmupponuaua- 1 -

IT)MeTHT ) (DeHNUI ) HHKOTHHAMUT
HaN_N
N
SR AR
1 N
HO™ Q T, VN\I/

VYka3aHHOE B 3arojIOBKE COCAMHEHHE MOJydYad CHOCOOOM, aHAJIIOTHMYHBIM Ul 2-aMHUHO-5-(2-(rop-4-(4-
n3onporumunepasut- 1 -wmn)penumn)-N-((1r,4r)-4-TuApOKCHUIMKIOTeKCHI)HUKOTHHAMA A (TIpuMepa 8), 3a Hc-
KiIfo4eHneM Toro, 4ro mnpuMmeHsin  (R)-(4-((2-metmnmupponunus-1-mm)MeTHT)peHnT)00pOHOBYIO  KHCIIOTY
(mpomexyrtounoe coemunenue 3la) Bmecto  1-(3-¢Top-4-(4,4,5,5-terpamerni-1,3,2-nuokcaboponan-2-
wit)peHm)-4-M30NpoInHunepasuta (IPOMEXYTOUHOTo coeanHeHus: 8a). OUYMCTKY HPOBOAWIIM C MOMOIIBIO
xpoMaTtorpadguu ¢ HopManbHOH (hazoii (crocod 2b) ¢ moydeHHEM YKa3aHHOTO B 3ar0JIOBKE COCTUHEHHS B BHIIC
JKEIITOTO TBEPZOTO BEIECTBA.

'H SIMP (400 MI't;, DMSO-dq) & 8,75 (d, 1H), 8,65 (d, 1H), 8,48 (d, 1H), 7,81 (dd, 2H), 7,63 (d, 2H), 4,52
(dd, 1H), 4,18 (dd, 1H), 3,69 (ddt, 1H), 3,51-3,31 (m, 2H), 3,25-3,04 (m, 3H), 2,19 (ddt, 1H), 1,82 (td, 6H),
1,64-1,52 (m, 1H), 1,39-1,15 (m, 7H).

(UPLC-MS) tg 0,44 mun; ESI-MS 409 [M+H]".

ITpomexyrounoe coequnenue 31a: (R)-(4-((2-metnnmupponuant- 1 -un)MeTni ) eHr)00poHOBas KUCIOTA.

B pactBop (4-(6pommerin)dennn)ooponoBoit kucnotsl (125 mr, 0,582 mMmonb) B aneronutpuie (4 mi)
no6asismn K,CO; (161 wmr, 1,164 mmous) n (R)-2-metnmmupponunus (54,5 mr, 0,640 MMoinb) B atMocdepe a3o-
Ta MpH K.T. PeakmoHHyro cMech nepeMemuBainy B Tedenne 60 MuH, 3aTeM (HILTPOBAIIN Yepe3 CIIoi LenuTa.
@unbTpaT KOHIEHTPUPOBAIN MPU HOHIKEHHOM JaBJIEHUH C MOJTYYECHHEM YKa3aHHOTO B 3ar0JIOBKE COCIMHEHUS
B BHUJIE TPSI3HO-0EJIOr0 TBEPJIOTO BEIIECTBA, KOTOPOE MPUMEHSIN 0e3 nornonanTensHoi ounctku. (UPLC-MS) tg
0,33 mun; ESI-MS 220 [M+H]".

Ipumep  32.  2-AmuHO-N-((11,4S)-4-runpokcu-4-metunurinorexcun)-5-(4-((1S,5R)-3-uzonpomnmi-3-
azaburukio[3.1.0]rexcan- 1 -wr)heHIT) HHKO THHAMET

HaMN._ N

BY
0 e
p NH =
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4

VYkazaHHOE B 3aroJIOBKE COCJMHCHHE MOIYYaldd CIIOCOO0M, aHamorHuHbIM s 2-amuHO-N-((1r,4R)-4-
rugpokcuukiorekcmi)-5-(4-((1R,5S)-3-m3onpommi-3-azadburukiio| 3. 1.0 rekcan- 1 -uin) e HUIT) HIKOTHHAMKAA
(mpuMmepa 2), 3a UCKIIIOYEHHEM TOTrO, 4TO HpuMeHsu conb TFA u 2-ammuo-5-(4-((1S,5R)-3-uzonpomnmin-3-
azaburmkio[3.1.0]rexcan-1-mr)peHuT)HHKOTHHOBOM KUCIIOTHI (IIPOMEXYTOUYHOTO COETMHEHHS 9a) BMECTO COJIH
TFA u 2-amuno-5-(4-((1R,5S)-3-m3onpomnun-3-azadummkiio[3.1.0]rexcan- 1 -min)peHNIT) HUIKOTHHOBOH KHCJIOTHI
(IpOMEXKYTOYHOTO COSAMHEHHS 2a) W MPUMEHSUTH TpaHC-4-aMHHO- | -METHIIUKIOTEKCAHOI BMECTO TpaHC-4-
aMHMHOIIMKJIOTEKCAHOJIa THAPOXIOPUAA.

'H SIMP (400 MI'u, DMSO-d) & 8,43 (d, 1H), 8,34 (d, 1H), 8,16 (d, 1H), 7,68 (d, 2H), 7,39 (d, 2H), 4,06
(dd, 1H), 3,86-3,41 (m, 9H), 2,26 (dt, 1H), 1,78 (d, 2H), 1,68-1,55 (m, 2H), 1,47 (t, 4H), 1,33 (dd, 6H), 1,18 (s,
4H).

(UPLC-MS) tg 0,50 mun; ESI-MS 449 [M+H]".

[Tpumep 33. 2-AMuHO0-5-(4-((1S,5R)-3-(4,4-mudropumknorekcun)-3-azadbumukio[ 3. 1.0rekcan- 1 -
wi)denmn)-N-((1r,4S)-4-ruapOKCUINKIOT €KCHIT ) HUKOTHHAMH ]

HaN N
|
GQJ“{ II%“‘ H
(J/NH ! /B
HO™ N
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VYka3aHHOE B 3aroJioBKE COCAMHEHHE IONYYalld CIOCOOOM, aHAJIOTHYHBIM I 2-aMuHO-N-((11,4S)-4-
ruapokcurukiaorexcun)-5-(4-((1S,5R)-3-(okceran-3-mm)-3-a3aburukio[ 3.1.0]rexcan- 1 -vi1) e HUIT) HHKOTHH-
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amuna (mpumepa 26), 3a UCKIIOUEHHEM TOr0, UYTO NpuMeHsH auruapo-2H-nupan-4(3H)-on BMecTo okceTaH-3-
OHa.

'H SIMP (400 MI', DMSO-dg) & 8,39 (s, 1H), 8,31 (d, 1H), 8,12 (d, 1H), 7.62 (dd, 2H), 7,25 (s, 2H), 7,12
(s, 2H), 4,59 (d, 1H), 3,97-3.63 (m, 4H), 3,40 (m, 2H), 3,31 (m, 2H), 3,19-3,03 (m, 2H), 1,99-1,65 (m, 8H), 1,51-
1,16 (m, 8H).

(UPLC-MS) tg 0,47 mun; ESI-MS 477 [M+H]'".

Ipumep  34.  2-AmmHO-N-(4-ruppoxcudbunmkino|2.2.2]okran- 1 -mm)-5-(4-((1R,55)-3-(rerparnapo-2H-
nupan-4-un)-3-azabunukio[3.1.0]rekcan- 1 -wn)peHnn)HuKOTHHAMU, (TaKKe Ha3bIBaeMBIH COeTUHEHHEM A B
JTAHHOM JTOKYMEHTE)

B pactBop comu TFA wu 2-amunHO-5-(4-((1R,5S)-3-(Terparunpo-2H-nupan-4-ui)-3-a3a0UIHKIIO
[3.1.0]rexcan-1-mi)heHIT) HUKOTHHOBOW KUCIIOTHI (IIPOMEKYTOYHOTO coeaunenus 14a, 4,10 r, 8,14 mmodb) u 4-
aMuHOOUIIKII0[2.2.2JokTaH-1-0ma ruapoxiopuna (2,17 r, 12,2 mmons) B 6e3BogHoM DMF (60 M) noGasisuin
N-metunmopdonus (2,24 mi, 20,4 mmons) 1 HATU (4,64 1, 12,2 mmois) B atMochepe a3oTa TpH K.T. Peakiu-
OHHYIO CMECh TIepEeMEIINBAJIH B TeUEHUE 2 U M 3aTeM pa30aBisuii Hachiml. BoaH. pactBopoM NaHCOs u Tpu pa3za
skcTparupoBaiu ¢ nmomompio EtOAc. OO0beInHEHHBIE OPTaHUYECKHEe SKCTPAKTHI IIPOMBIBAIH COJIEBBIM PacTBO-
powM, BeIcymuBanmu Hax MgSO,, GpunbTpoBanyu W KOHICHTPHPOBAIH NPH NOHIKEHHOM naBieHUH. Heouwten-
HBIA TIPOAYKT OYHINATH C MOMOIIBI0 XpoMaTorpaduu ¢ oopamieHHoH (a3oii (cmocod 3b). Uncteie dpakiuu 00-
pabatbiBaim HacsIm. BoxH. pactBopoM NaHCO; u Tpu pasa skcrparuposaiu ¢ nomoisio EtOAc. O6benunen-
HBIC OPTaHMYCCKUE HKCTPAKTHI MPOMBIBAIN COJICBEIM PacTBOPOM, BeIcymuBanu Hajgy MgSQ,, duiabprpoBamn u
KOHIICHTPUPOBAIX TPU MOHWKCHHOM JABJICHUU C TOJIYYCHHUCM YKa3aHHOTO B 3aroJIOBKE COCAWHCHHS B BHIE
IpsI3HO-0eJIoro TBepAoro BemiecTBa. M300paxeHHy0 aOCOIIOTHYI0 KOH(PHUIYPAIHIO TTIOATBEP)KAAIH C TIOMOIIBIO
PEHTTCHOCTPYKTYPHOM KpUCTAIUIOTPa(UU YKa3aHHOTO B 3ar0JIOBKE COCIUHCHHS B KOMILIeKce ¢ momeHoM ALK-
2-KHWHA3BI.

'H SIMP (400 MTI'u, DMSO-dq) & 8,34 (d, 1H), 7,98 (d, 1H), 7,79 (s, 1H), 7,57 (d, 2H), 7,23 (d, 2H), 6,92
(s, 2H), 4,31 (s, 1H), 3,91-3,78 (m, 2H), 3,40 (bs, 1H), 3,33-3,24 (m, 2H), 3,11 (d, 1H), 2,57 (bs, 1H), 2,50-2,34
(m, 1H), 2,34 (bs, 1H), 2,12-1,94 (m, 6H), 1,90-1,72 (m, 3H), 1,71-1,51 (m, 6H), 1,51-1,34 (m, 2H), 1,31 (t,
1H), 0,82-0,68 (m, 1H).

(UPLC-MS) tg 0,54 mun; ESI-MS 503 [M+H]".

Xwupanenass HPLC (ChiralPak Id, 5 MM, ckopocTh ToToKa: 1 MII/MUH, JJTMHA BOJHBI IJIs BBIIBICHUS: 270
HM, TIOABWXHAS (paza: rentan:uzonponanod, 60:40 (+0,1% mudTrnamuna)): tg 18,7 muH, ee 92,3%.

AnprepHatuBHbli npuMep 34A. B pactBop 2-ammHO-5-(4-((1R,5S)-3-(Terparnapo-2H-mupan-4-wm)-3-
azaburmkio[3.1.0]rexcan-1-mn)peHuT)HUKOTHHOBOM KHCJIOTHl Tuapoxiopuaa (1 xr, 1,683 monp) n 4-
amMuHOOMITMKII0[2.2.2JokTaH-1-01a THapoxiopuna (343,9 r, 1,935 moms) B DMF (3500 mu) noGasmsim Et;N
(681,21, 6,732 mons) u HATU (767,99 , 2,019 moinb) npu k.T. PeakiimonHyo cMech nepeMernBaiy npu K.T. B
teuenue | 4. Cmech HarpeBamu 1o [T=45°C, nobasmsum 5% pactBop NH;-H,O (5200 1). IlepememmBanu B Te-
yeHne npuodamuTensHo 30 MHUH, T00aBISUTH JOMOTHUTENbHOE KommdecTBO 5% pactBopa NH;-H,O (1800 r).
Cwmech HarpeBanu g0 IT=45°C B teuenne 2 4. Cmech oxnaxkaanu 1o 1T=22°C, ¢punbTpoBany, BIaKHBIH 0cagoK
Ha ¢uIbTpe mpombiBanu ¢ momoirsio H,O (1500 M x3). BraxHspiit ocagok Ha QHUIBTPE BBICYIITUBAIM IO Ba-
kyymoM nipu 45°C B teuenue 24 4. HeounieHHsIi npoayKT pacTBopsum B aietoHe (3000 mi), 3aTeM GuiIbTpo-
BIM C yAaJeHHEM HEKOTOPOro KOJIMYECTBa HEPACTBOPEHHOTO TBEPJOTO BellecTBa. PUIbTpaT HarpeBaid 0
IT=50°C. Jo6asmszmu H,O (2000 mur). Cmech nepememmanyu nipu [T=50°C B reuenue 30 MuH, TIOKa He 00pa3o-
BBIBaJICS Oenblii ocamok. Memtenno po6asmsuiin H,O (4000 mur). Cmech mepemermmBany mpu IT=50°C B TedeHue
2 4. Cmech oxnaxnamu no IT=22°C 3a 2 4, GpUIBTPOBAIM, BIOKHBIN 0CaIOK Ha (PUIBTPE MPOMBIBAIN aIleTO-
HoM:H,0=1:2 (06./06., 1000 mn x2). BiaaxHslif ocanok Ha QHUIBTPE BHICYIIMBAIM 110 BakyyMoM npu 45°C B
teuenue 24 4. Beero momyyganu 760 T 6enoro TBepaoro Bemiectsa (Bexox 89%, ee 99,4%).

'H IMP (DMSO-dy) 8: 8,32 (d, J=2,3 T'u, 1H), 7,97 (d, J=2,3 T'u, 1H), 7,77 (s, 1H), 7,54 (d, J=8,3 T'u, 2H),
7,20 (d, J=8,4 I'u, 2H), 6,90 (s, 2H), 4,31 (s, 1H), 3,82 (m, 2H), 3,29 (m, 2H), 3,07 (d, J=8,5 I'n, 1H), 2,54 (d,
J=8,3 'y, 1H), 2,44 (dd, J=8,5, 3,5 ', 1H), 2,37 (m, 1H), 2,31 (td, J=10,2, 5,0 I'u, 1H), 2,04 (m, 6H), 1,80 (dt,
J=79, 3,8 I'u, 1H), 1,71 (d, J=12,3 I'u, 1H), 1,65 (d, J=11,5 I'u, 1H), 1,62 (m, 6H), 1,38 (m, 1H), 1,34 (m, 1H),
1,29 (t, J=3,9 I'u, 1H), 0,73 (dd, J=7,9, 3,6 'y, 1H).

BC SIMP (DMSO-dg) &: 167,80, 157,69, 148,28, 141,27, 134,91, 134,79, 126,40, 125,66, 123,53, 111,01,
66,22, 65,59, 59,10, 55,46, 52,04, 33,72, 31,92, 31,77, 30,59, 29,61, 24,14, 17,20.

MS (ESI-TOF): 503,3018 [M+H]".
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HcxonHsbiii MaTepual (THIPOXIOPHIHYIO COJIb) MOTYYaH CICTYIONUM 00pa3oM.

CycnenaupoBanu MeTHI-2-aMuHO-5-(4-((1R,5S)-3~(Terparnapo-2H-nupan-4-ui)-3-azadunukiio[ 3.1.0]
rexcaH- 1 -mn)pennn)aukorrHata guruapoxiopun (10 T, 19,5 mmoms, 1,0 axB.) B MeOH (31,7 r). 3arem mo6aB-
s pactBop NaOH (2,9 1, 72,2 mmons, 3,7 3kB.) B H,O (10 1). Peakimonnyro cMeck Harpeaiu 10 45+5°C u
TIepEeMEINBaJIN B TeUeHHE OoJiee 3 4 C MOTyICHUEM CYCIICH3HUH.

B npyroi#i ¢aaxon, comepxkamuii aerod (200 r), mobasmsum 5-61. HCI B i-PrOH (14,8 1, 97,6 MmMmomb, 5
9kB.). PactBop HarpeBamu g0 47+3°C. 3areM B cMecCh J00aBISIIM MO KAIUISIM BBINICYKA3aHHYIO CYCIICH3UIO
MeOH u nepemermuBanu npu 47+3°C B Teuenue 3 4. Cmech oxiaxaanu 10 23+3°C u nepeMelBaliy B TeUeHUE
3 4. Tlocne ¢ubTpanuu BIAXHBIH ocagok Ha (GuabTpe mpombiBaimy aneToHoM (40 ). BrmakHeli ocamok Ha
¢unpTpe BBICYmmMBATK 1O BakyymMmoMm npm 55°C B Tewenme 8 4. I[lomywamm 2-amwmHO-5-(4-((1R,5S)-3-
(Terparuapo-2H-mupan-4-un)-3-azabummkiio[ 3. 1.0]rekcan- 1 -nin)peHUT ) HHIKOTHHOBOW  KHUCJIOTHI  THIPOXJIOPH]T
(12,3 r, unctota 99,3% B coorBercTBum ¢ HPLC, BrIxon mpu anammse 62,1%) B BuIe Ips3HO-0EI0OT0 TBEPAOTO
BEIIIECTBA.

'H SIMP (DMSO-dg) &: 11,53 (br s, 1H), 8,64 (br s, 1H), 8,54 (br s, 1H), 7,72-8,42 (m, 2H), 7,64 (br d,
J=7,9 I'y, 2H), 7,38 (br d, J=7,8 I'u, 2H), 3,85-4,04 (m, 3H), 3,40-3,73 (m, 4H), 3,15-3,33 (m, 2H), 2,18 (br d,
J=3,9 T'u, 1H), 1,95-2,12 (m, 4H), 1,88 (br d, J=10,0 I'u, 1H), 1,05 (br t, J=6,4 I'u, 1H).

BC SAMP (DMSO-de) 8: 167,2, 155,8, 144,3, 142,0, 139,6, 133,8, 127,7, 126,3, 124,1, 110,0, 65,8, 62,5,
55,7, 53,2,29,9, 28,8, 28,7, 23,5, 16,6.

MS (ESI-TOF): 380,1974 [M+H]".

Ucxonuenii wmarepuan, 2-amuHO-5-(4-((1R,5S)-3-(terparunpo-2H-nmpan-4-n)-3-azadbunmkio[3.1.0]rek-
caH-1-1i1)(peHIIT) HUKOTHHATA TUTUAPOXIIOPHUI, TTOJTYIaIH CJIEAYIONIM 00pa3oM.

B kpyrnomonnyto konby oO0bemom 500 ma 3arpyxkamm (1R,5S)-1-(4-6pomdenun)-3-(terparnapo-2H-
nupad-4-ni)-3-azaburnukio[3.1.0]rexcan-3-us xiaopun (20 T, 1 3xB.), EA (200 M) u 25% K,CO; (62 1). Cmech
nepememnBany B TeueHue 30 MUH, TOKa BCe TBEp/bIE BEIIECTBA HE pacTBOPsUIUCH. 1locie pazgeneHus ¢a3 op-
TaHUYECKHH CJI0N KOHIEeHTpupoBamu. Jlobasmsum 2-meTmi-2-0ytanoi (48 r, 60 mi). OpraHudeckuit cjoi KOH-
neHTpupoBanu. J{ooapmsiu 2-meTmin-2-0yranon (144 r, 180 mur).

Cwmech nepenocmiid B Redlay o6semom 500 M. To6asmsmu K,CO; (18,8 T, 2,5 3KB.) U METHII-2-aMHHO-5-
(4,4,5,5-rerpamernin-1,3,2-muokcabopoan-2-mwi)HUKOTHHAT (16,8 T, 1,04 3KB.; CM. IPOMEKYTOYHOE COCTUHE-
Hue le). Cmech Tpu pasza jgerazupoBaiiu ¢ moMombio N,. CMmech HarpeBanu no IT=50+£5°C 3a 1 4. JloGassiin
Pd(dppf)CI; (1,2 1, 0,03 3kB.). Cmech Harpeanu a0 [T=7013°C u nepemermmBany B Tedenue 2 4. [locne oxmax-
nenns 1o 22°C go6asnsum H,O (120 ) u EA (180 1) u nepememmBanu B Teuenue 30 muH. [lo6aBnsim MCC (6
r) 1 cMech QuabpTpoBany yepe3 MCC. Ocanok Ha GuibTpe npoMbiBanyu ¢ nomoinsio EA (54 r). ITocne paszene-
HUs (a3 opraHndeckuii cnoit npoMeiBay ¢ momoinsio 5% NaCl (124 r). 3atem B opraHudeckuii cioi po0aBis-
mu Quadrasil MP (mormotuTens TsoKeIbIX MeTauioB oT Johnson Matthey, 6 T). Cmech HarpeBamu no [T=55°C B
Teuenne 8 4, puiprposanu yepe3 MCC u npombiBanu ¢ nomoursio EA (54 r). B oprannueckuii cioit 1o6aBisum
Quadrasil MP (2 r). Cmecs HarpeBanu o IT=55°C B teuenue 6 4, puipTpoBanu yepe3 CMC U poMbIBaJIH C
nomornisio EA (54 1). Opranuueckuii cioit koHmneHTpupoBanu. Jlooasmsmu aetoH (158 r, 200 mu). ITocne me-
pememuBanus npu [T=224+3°C B teuenne 30 mun cmech HarpeBanu no 1T=4013°C. Jlo0aBisiu 1Mo KarisiM
15,5% HCI (38,4 r) mpu IT <50°C. Cmech nepemernuBanu npu [T=45+3°C B Teuenne 1 4. CMech oXJTaxIanu 10
2243°C. Cmech nepememmBaiy npu 22+3°C B Teuenue | 4 n GuaprpoBanu. Ocasok Ha GUIBTPE POMBIBAIN
areToHoM (32 1 x2). BnaxHslit ocaiok Ha GUIBTpPe BRICYIIMBAIN 11O BakyyMoM Tipu S0°C B TedeHHE 0 MEHb-
meit Mepe 8 4. Ilomyyanu ucxonHslid MaTepuai, 22,5 r 6enoro TBepaoro Bemecrsa (uncrora 97,1% B cooTBet-
ctBun ¢ HPLC, conepxanue Bogs! 5,2%, BEIXoH mpu aHanmuse 87%).

'H SIMP (DMSO-dg) &: 11,43 (br d, J=5,7 T'u, 1H), 8,62-8,80 (m, 2H), 7,85-8,58 (m, 2H), 7,67 (d, J=8,3
I'm, 2H), 7,39 (d, J=8,4 T'u, 2H), 3,85-4,06 (m, 6H), 3,60-3,69 (m, 2H), 3,50-3,59 (m, 1H), 3,44 (br d, J=7,7 I'my,
1H), 3,14-3,31 (m, 2H), 2,21 (dt, J=8,4, 4,2 ', 1H), 1,94-2,12 (m, 4H), 1,76-1,93 (m, 1H), 1,07 (br t, J=7,1 I'm,
1H).

BC SAMP (DMSO-dg) 8: 165,0, 154,0, 143.5, 142,0, 140,1, 132,8, 127,7, 126,5, 124,2, 110,7, 65,8, 62,5,
55,6, 53,3, 53,3, 29,9, 28,9, 28,8, 23,6, 16,8.

MS (ESI-TOF): 394,2071 [M+H]".

Ucxomuwnii  Matepman, (1R,5S)-1-(4-6pomdennn)-3-(teTparuapo-2H-nmpan-4-wmn)-3-a3adumukino[3.1.0]
reKcaH-3-usl XJIOPH, HOITyYalli CISAYIOIUM 00pa3oM.

B Redlay oobemom 1 1 3arpyxkamu (1R,5S)-1-(4-6pomdennn)-3-azadbunuxiio[3.1.0]rekcan-3-us xiopua
(30 1, 1 akB.), murunpo-2H-upan-4(3H)-on (13,13 1, 1,2 5xB.) u THF (300 mu). Cmech nepeMernnBany mnpu
IT=2245°C B Teuenue 1 u. Jlo6asmsmu mopumsmu NaBH(OAc); (30,1 1, 1,3 9kB.) ¢ moguepkanuem IT <30°C.
Cwmecs nepememuBaiy mpu [T=2215°C B teuenne 2 u. JJobasmsann 6,2% HCI1 (93 1, 90 mu, 1,5 3xB.) ¢ moanep-
xanueM IT <30°C un pH <2. Cmech nepemermBany B Teuenue 10 mun. JJobasmsmu 25% K,CO; (259 1, 210 M)
¢ perynupoBanrem pH 8-9. [lo6asmsumm IPAc (300 mur). Cmech nepememnBany B Teuerne 10 mun. Ilocne pasne-
nenust Gpa3 B opranumueckuil cnoit nodasmsm H,O (150 r). Cmecs nepememmBanu B TeueHue 10 mun. ITocne
paszneneHus (a3 OpraHMYECKUi CIOH KOHHIEHTpHpoBasM noz BakyymoM (50-100 moOap, Bonmsuas Gans 50°C).
Jo6asmsmm IPA (120 1, 150 mur). Opranudeckuid cIoid KOHIEHTPUPOBAIH 1o BakyyMoM (50-100 mGap, BoasHAS
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6ans 50°C). Jo6asmsum IPA (144 r, 180 mi). Cmeck dunbrpoBasi yepe3 CMC. Ocanok Ha GUIBTpe IPOMBIBa-
mu ¢ momomipio IPA (24 r x2). B opranmueckuii cioit mo6asmsumu H,O (5 1). Jobasmsnmu no xamsm 31% HCI
(19,3 r) mpu IT <35°C. Cmech nepementuBanu mpu [T=22+5°C B Teuenue 2 9 u GpumbTpoBamu. Ocanok Ha Grib-
Tpe mpombIBaiy ¢ momotbsio [PA (48 T x 2). BnaxHsiit ocagok Ha GUIbTpe BHICYIIMBAIHN TI0J] BAKYYMOM TIpH
50°C B TeueHue o MeHbmer mepe 6 4. [lomyvann HeoOxoaumsblid ponykt (31,4 T, yncrora 98% B cooTBETCT-
Buu ¢ HPLC, Beixon 78%) B Buze 6€I0r0 TBEpAOTO BEIICCTBRA.

'H AMP (DMSO-d¢ u D,0) &: 7,46 (br d, J=8,4 I'ni, 2H), 7,15 (br d, J=8,4 T, 2H), 3,90 (br d, J=7.8 T,
3H), 3,62 (br s, 1H), 3,51 (br s, 2H), 3,16-3,38 (m, 3H), 2,05-2,21 (m, 1H), 1,93 (br s, 2H), 1,49-1,71 (m, 2H),
1,05-1,30 (m, 1H).

BC SIMP (DMSO-d) : 138,3, 131,9, 129.2, 1204, 65,5, 62,3, 56,2, 53,9, 29,1, 28,9, 24,8, 23,0.

MS (ESI-TOF): 322,0761 [M+H]".

[TosHEI cIOCO0 M3TOTOBIIEHUS aJbTepHATUBHOTO TpuMepa 34A n300paXkeH Ha CIICTYIOIIEeH peakIMOHHON
cxeme 34A:

[, ‘/m-;z AN _NH,
////\\ Sy
“NG0,CHs = L\ ¥ COH
m )
\Y
AN \N . 1. NaQOH N He

@—
wj
a
PN
o

258 Ab

ITepBoe coennHeHne Ha TaHHOM cxeme, A1, MOXKET OBITh TIOYYEHO CICIYIONINM 00pa3oM.
Cragus 1-2. Cuntes 1c u 1d.

Cxema 34A1
Br N NaHMOS /Ej//—\;& OH /© IAS, oH| amsse; /EjA m “on
1 Huc mpanc uuc mpch
CsH BrN C;HsCIO g Tpanc=4.7:1, e. e. 95% )
MW: ?96 04 MW: 592 32 Tewuc  le-mpane 1d-uuc  1d-mpanc

[ponenypa peaxruu (cM. Takke Xu, Feng et al., Org. Lett. Vol. 8, No. 17, 2006, pages 3885-3888).

Ho6armstmu o xarssm NaHMDS (2,0M B THF, 19,2 1, 38,4 mois, 2,5 3kB.) B pactBop la (3,00 kr, 15,3
MoJtb, 1,0 9KB.; mosrydaeMsblid, Harpumep, ot Sigma-Aldrich) u 1b (1,80 kr, 19,47 mmons, 1,27 5kB.; moxydae-
MBI, Hanpumep, oT Sigma-Aldrich) 8 THF (30 i) mpu -15-20°C B atMmocdepe N, B Teuenue 5 4. PeakimoHHyo
CMECh MepEMENINBAIIA B TEUCHNE NOTIOMHUTENbHBIX 3 4 mpH -15°C, 3aTeM mocTeneHHo HarpeBajiu J0 K.T. U Tie-
pememmBanyu B Tederne 16 4. C momomsto HPLC nokazanu, uto 4-6poMQpeHMIaeTOHUTPII MOJTHOCTHIO U3pac-
XOJIOBAJICS.

Mennenno nobasnsu BF3-Et,O (4,74 kr, 15,3 Moms, 1,0 3kB.) mpu 20-40°C. Tlocne no6aBneHus MeICH-
HO noGarisutn BH;-DMS (19,2 1, 38,4 monb, 2,5 3kB.) npu 20-40°C. [Tocne modaBiIeHUs cMeCh MEpEeMEIIUBAIN
mpu 50-55°C B Teuenune 16 4. C nomompio HPLC mokazanmu, 9T0 MpoMeXyTOUHOE COSAMHEHHNE TIOTHOCTRHIO U3-
pacxoa0BaoCh.

Cwmecs oxmaxnanu 1o (-5)-0°C, memienno no6asmsuin AcOH (4,5 kr, 74,4 monb, 4,86 5kB.). [Tocne mobas-
nenust meanenno no6asmsumi 3H. HCI (36 kr). Cmech nepememmBany B Tedyenne 1 4 u Oonpuryto yacte THF
yaansau moa BakyymMoMm 1ipu 40-45°C. 3ateM octaTok 3KkcTparupoBaimu ¢ noMornbio MTBE (3x10 m). ®a3y Ha
ocHoBe MTBE mpowmsiBamu ¢ momomnipio 31, HCl (4%5 m). OObenuHEHHBIN BOMHBIN ciioit oxmaxkaamu g0 0°C.
3areM BOAHBIN cnoil HelTpanuzoBanu ¢ nomoibio 30% NaOH no pH >10, skctparupoBanu ¢ nomompsto [IPAc
(3x15 kr), MPOMBIBAIIN COJIEBBIM PAcTBOPOM (5 1), BBITIAPUBAJIH IO BAKYYMOM C IMOJIYYCHUEM HEOUYHIICHHOTO
coequaeHus 1d (3,71 Kr), KOTOpOE MPUMEHSITH HETIOCPEACTBEHHO Ha CICIYIOMICH CTaIUuH.
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Cranus 3-4. Cunres le u 1f.

Cxema 34A2
Br
/@/‘A@) O ,S, om _IPAc.SOC, N N . o stA) ©/
Nz NH2 /© 37% HCI
e mp ane mpanc "
1d-yuc  1d-mpanc le -yuc  le-mpanc %%{132}}7{4(%?

IIpoueaypa peakuuu.

Oxnaxcganu [PAc (12 ) mo 0°C u mobasnsimm SOCI, (5,4 6 xr, 45,9 Moub, 1,5 3KB.) ¢ moaaepkaHAEM TEM-
niepatypsl ipu 0-4°C. Tocne mobaBieHUsT MeAJIEHHO NO0ABISUIM PAacTBOp HeoumieHHoro coenunenus 1d (7,46
KT, JIBe TIapTuu, oObeauHeHHble u3 6 kr 1a) B IPAc (24 n). [Tocie moGaBiaeHUs cMeCh TIEpEMENTUBAIH B TCUCHUE
1 1 mpu 0°C, 3aTeM HarpeBaiu 10 K.T. U epememrBany B Teuenne 4 4. C momonipio HPLC mokasanu, ato mpo-
MEXYTOUYHOE COETUHEHUE MOJIHOCTBIO U3PacX0A0BaIOCh.

Cwmecs oxmaxaany 1o (-5)-0°C u racunu Bomoii (30 1), 3atreM MemneHHO 1o0aBisuu 30% BOJIHEIN pacTBOP
NaOH c perynupoBanuem pH g0 8,5-9 u nepememmuanu B reuenue Houu npu 0-5°C. C nomompto HPLC noxka-
3aJd, 9YTO IPOMEXKYTOYHOE COETUHEHUE MOJIHOCTBIO U3PACX0A0BAIOCE.

Memienno no6asinsu 30% Boanslit pactBop NaOH ¢ perynuposanuem pH go 11-12 npu 0-10°C u nepe-
MeIUBaNy npu K.T. B TeueHue 30 muH. da3bl pasaensiy, BOAHbI ciioil skcTparupoBanu ¢ nomomisio [IPAc (10
KT), 00BbETMHEHHYIO OPTaHUIECKYIO a3y MPOMBIBAIIU COJIEBBIM pacTBOpoM (5 i), BeIcymmBain Hag Na,SO4 u
dumpTpoBanu. 3arem pmpTpar oxiaxaamu g0 0-5°C. Memnenno mo6asmsin 4M HCI/IPA (8,0 kr, 151 moub)
nipu 0-5°C. Tocie mobaBieHHus peakIMOHHYIO cMech repemernrBani B Tedenne 4 4 mpu 0-5°C. Cmech QuiIbT-
pOBaJIM, COOMPATTH TBEPIOE BEIIECTBO, MPOMBIBAIN ¢ TIoMoIbio MTBE (6 1) u BRICYITUBaJIM 1O BaKyyMOM C
nonyuenneM coenuHenns 1f (3,10 kr, anams 98%, Bexon 37%).

AnbTepHaTUBHBIN TpuMep 34B.

Ucxonupiii MmaTepuan AS Ha cxeme 34A B KauecTBe aJIbTEPHATHUBBI TAKXKE MOXKHO MOJy4YaTh CIACAYIOLIUM
o0pazoM (peakiuoHHas cxema 34B) 1 3aTeM NpUMEHATH, KaK TIOKa3aHo B aJ'ILTepHaTI/IBHOM anMepe 34A Bble.

B 0.5-0
o - N
’SA A @ PdppIC,
6 n-Buli ﬁj
MeO,C SN Br
- BbIX0A=73% @ Ij 5

(4] HaN N
1h=A3 i- 1j=A5
1i-B kucnora 14 = M3b
BbIX0a=20%

IMoapo6HO mpoleaypa COCTOUT B CIEIYIOLIEM.

N SN
v | “OH
SyAW

(R) O\ (S’AR)_‘.\

\ N

fj n-BuLi h

o
8}
1h=A3 1i-B kncnora
B tpexropnoit konbe o6vemom 100 wmn  oxmaxkmamu pactBop  (1R,5S)-1-(4-6pomdenni)-3-
TeTparuaponupan-4-mi-3-azadbunukio[3.1.0Jrekcana (5,00 r, 15,52 mmois, 1,00 3xB.) B 6e3Bogrom THF (50,00
M) 1o -78°C B atmocdepe N,. odasmsmu no kamwissm H-BuLi (2,5M B rekcane, 7,45 mut, 1,20 3kB.) mpu -78°C
U mepeMemuBaiy B TedeHue 1 9 mpu -78°C. Jlo0aBisud Mo KarwisiM pacTBop Tpumetwibopata (4,84 r, 46,56
MMOJIB, 5,26 mit, 3,00 3kB.) B 6e3BogaoM THF (10,00 mur) pu -78°C. IMocie nobaieHus: oOecieunBaiy Harpe-
BaHUE peakuuoHHOM cMecH A0 25°C u ee nepemernBanu npu 25°C B Teuenue 16 4. Ilocie Toro kak UCXOAHBIN
MaTepHajl IMOJHOCTHIO PacX0J0BAJICS, TPOBOAMIN KOHTPOJb ¢ momomipio LC-MS u o6napyxuBamu 74,23% 1e-
JIEBOTO coenuHeHus. PeakmmonHyto cMech oxiaxaamu mo 0°C Ha nensHoi 6aHe W racwWiid HACBHIMIEHHBIM pac-
tBopoM NH,CI (50 mi). PerymupoBanu pH cmecu 1o 12-13 ¢ momompio pactBopa NaOH (1M) u skcTparupoBa-
1 ee ¢ nomouibio EtOAc (30 mit x3). BoaHsli ci0ii KOHIEHTPUPOBAIK NIPY MOHIKEHHOM JABICHUHU C MOJTyYe-
HueM octatka (18 r). Ocrarok ounmanu ¢ momoirsio prep-HPLC (ycnosus ¢ TFA) ¢ monyuennem [4-[(1R,5S)-
3-rerparuaponupan-4-mi-3-azabunukio[3.1.0]rexcan-1-mi|pernn]6oponosoii kucmotel (4,60 T, 11,47 MMOIIB,
BbIx0[ 73,88%, conbe TFA) B Buze 6e10ro TBEpIOTO BEIIECTBA.
'H SIMP (400 MTI'u, DMSO-de) &: 7,72 (d, 2H), 7,24 (d, 2H), 4,13 (d, 1H), 4,06-4,03 (m, 2H), 3,86 (d, 1H),
3,70-3,67 (m, 2H), 3,45-3,32 (m, 3H), 2,26-2,23 (m, 1H), 2,11-2,05 (m, 2H), 1,81-1,77 (m, 2H), 1,34-1,20 (m,
2H). ESI-MS 288 [M+H]".
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/N NHZ
B]OH = ’ CO
N Me
QH (s o 2
(s) s Pd(dppf)Cl; (R
R) N
N

MeO,C._~_-Br ﬁj
AR
o} HaNT N

1i-B kucyora 1j=A5
1i-1 = M3b

HarpeBamu cmeck [4-[(1R,5S)-3-Terparnaponupan-4-uin-3-a3zadunmkio[3.1.0]rexcan-1-mi]denmn]6opo-
HOBO# kmcioTel (500,00 wmr, 1,25 wmwmonb, 1,00 s3kB. comp TFA), MeTwmn-2-aMuHO-5-OpOMIUPHIINH-3-
kapOokcmnara (433,22 mr, 1,88 mmoms, 1,50 3ks.), Pd(dppf)Cl, (91,46 wmr, 0,125 mmons, 0,10 3kB.) u K,CO;
(518,29 wmr, 3,75 mmons, 3,00 3kB.) B muokcane (5,00 M) u H,O (1,00 M) 1o 100°C u mepemenIiBaig B Teue-
Hue 16 4 npu 100°C B atmocdepe N,. Peakumonnyro cmecs oxnaxaanu 10 30°C n KOHIEHTPUPOBAIU HPH HO-
HIOKEHHOM JaBiieHnd. OcTaTok ouumami ¢ momoiipio prep-HPLC (ueiiTpanbpHble yCIoBUs) ¢ TOTydeHHUEM Me-
Tn-2-aMuHO-5-[4-[(1R,5S)-3-TeTparnnponupan-4-ni-3-azadumuiio[ 3. 1.0rekcan- 1 -uin] pernn Jmupuamna-3-
kapOokcmiata (100,00 mr, Beixonm 20,02%, uncrota 98,47% B coorBerctBun ¢ HPLC) B BHIE KOPHIHEBOTO
TBEPJIOTO BEIIECTBA.

'H SIMP (400 MI't, DMSO-de) &: 8,49 (d, 1H), 8,35 (d, 1H), 7,46 (d, 2H), 7,24 (d, 2H), 4,01-3,98 (m, 2H),
3,94 (s, 3H), 3,47-3,41 (m, 3H), 3,19 (d, 1H), 2,65 (d, 1H), 2,50-2,55 (m, 1H), 2,45-2,35 (m, 1H), 1,81-1,76 (m,
3H), 1,64-1,46 (m, 2H), 1,45-1,40 (m, 1H), 0,86-0,83 (m, 1H).

ESI-MS 394 [M+H]".

ITpumep 35. 2-AmuHo-5-(4-((1S,5R)-3-(4,4-nmudToprmkiaorekcmn)-3-azadurmkio[3.1.0Jrexcan-1-
i) dermn )-N-(4-ruapokcnonnukio[2.2.2 JokTaH- 1 -1 ) HHKO THHAMUT

HoN. N

Yka3aHHOE B 3aroJIOBKE COCJIMHEHHUE IMOyJalu crocobom, anamorudabiM st (1R,5S)-tper-Oytumn-1-(4-
(6-amuHO-5-(((11,4R)-4-rHAPOKCUITMKIIOT €KCHIT)KapOaMOWT ) TUPUANH-3 -1 ) peHr )-3-a3aoumukino[ 3. 1.0 Jrekcan-
3-kapOokcmiiata (TIPOMEKYTOYHOTO COSAMHEHHS 1b), 32 MCKIIIOUYEHHUEM TOTO, YTO MPUMEHSUIH 2-aMHHO-5-(4-
((1S,5R)-3-(4,4-mudToprmknorekcui)-3-azadumukio[ 3. 1.0]rexcan- 1 -nin) peHNIT) HUKOTHHOBYIO  KHCIIOTY  (TIpo-
MEXYTOUYHOE COoeIMHEHNE 35a) BMECTO 2-amuHO-5-(4-((1R,5S)-3-(Tper-OyTokcukapOoHmT)-3-
azaburmkio[3.1.0]rexcan-1-mr)QpeHuT)HHKOTHHOBOM KHUCIIOTHI (IIPOMEKYTOYHOTO COEIMHEHUs 1¢) M MpUMeHs-
i 4-aMuHOOMIKKITO[2.2.2 |oKTaH-1-071a THAPOXIIOPUI BMECTO TpaHC-4-aMUHOIMKIIOTEKCAaHOIa. HeouneHHbIH
OpoAYKT ouuinaiu ¢ momornbi prepHPLC (crmoco6 1a) ¢ momydeHueM yKa3aHHOTO B 3arOJIOBKE COCIUHCHHS B
Buge coinu TFA.

'H SIMP (400 MI't, DMSO-dg) & 9,05 (bs, 1H), 8,42 (d, 1H), 8,22 (s, 1H), 8,02 (s, 1H), 7,69 (d, 2H), 7,50
(bs, 2H), 7,39 (d, 2H), 4,83 (bs, 1H), 4,08 (dd, 1H), 3,80-3,25 (m, 6H), 2,31-2,09 (m, 4H), 2,09-1,99 (m, 6H),
1,98-1,71 (m, 4H), 1,70-1,56 (m, 6H), 1,42-1,40 (m, 1H), 1,10 (t, 1H).

(UPLC-MS) tg 0,62 mun; ESI-MS 537 [M+H]".

I[Ipomexyrounoe  coeaumHenme  35a:  2-amuHO-5-(4-((1S,5R)-3-(4,4-mudToprmkinorekcuin)-3-a3adu-
ko[ 3.1.0]rexcan- 1 -vr) heHIT) HHKOTHHOBAST KMCIIOTA.

Yka3aHHOE B 3aroJIOBKE COCJIMHEHHUE IOJIYJalld CIIOCOOOM, aHAaJOTHYHBIM i 2-amMmuHO-5-(4-((1R,5S)-3-
(TpeT-0yTokcukapOoHmN)-3-a3abunukio[3.1.0]rekcaH- 1 -v1)peHMIT) HHKOTUHOBOH  KHCIOTHI  (TIPOMEXKYTOYHOTO
coeiuMHEeHUs: 2c¢), 3a HCKIIOYEHWeM TOro, YTO NPUMEHSUIM  MeTwi-2-aMuHo-5-(4-((1S,5R)-3-(4,4-
mudropunkiorekcu)-3-a3aounukino[3.1.0]rekcan- 1 -mm)heHuT)HUKOTHHAT (TTPOMEXyTo4HOe coequHeHne 35b)
Bmecto (1R,5S)-tper-Oyrunin-1-(4-(6-aMuHO-5-(METOKCUKapOOHWIT ) IUPpUIAMH-3 /1) peHni)-3-a3adunukio[ 3.1.0]
rexcaH-3-kapbokcuara (mpomesxyrounoro coeaunenus 1d). (UPLC-MS) tg 0,46 mun; ESI-MS 414 [M+H]".

[Mpomexyrounoe coemunenue 35b:  mermn-2-amuno-5-(4-((1S,5R)-3-(4,4-mudTopunkinorexcun)-3-
azaburmkio[3.1.0]rexcan- 1 -wmn)peHIIT ) HUKOTHHAT.

VYkazaHHOe B 3arojlOBKE COEAMHEHHE IMOJydadd CIIOCOOOM, aHAJIOTHYHBIM JUISI METHI-2-aMHHO-5-(4-
((1R,55)-3-(Terparuapo-2H-nupan-4-wi)-3-azadurukio[ 3.1.0]rekcan- 1 -wn)peHmn) HUKOTHHATa  (TIPOMEKYTOU-
HOTO  coeaWHeHWs  14b), 3a  HUCKIIOYEHHEM  TOro, 9TO  TpuMeHsanm  MeTwi-5-(4-((1S,5R)-3-
azaburukio[3.1.0]rexcan-1-wmn)deHmn)-2-aMIHOHUKOTHHATa THAPOXIIOPUA (TPOMEKYTOUHOE COEAMHEHHE 7¢)
BMecTo  MeTun-5-(4-((1R,5S)-3-azabunmkio[3.1.0]rekcan- 1 -mr)hennn)-2-aMUHOHUKOTHHATA ~ THIPOXJIOPH]T
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(mpomesxyTouHOTO coenuHeHus 14c) M mpumeHsun 4,4-TUQTOPUMKIOrEKCAaHOH BMECTO IUruapo-2H-nmpan-
4(3H)-ona. (UPLC-MS) tg 0,73 Mun; ESI-MS 428 [M+H]".

IIpumep 36. 2-AmunHo-N-(3-(runpokcumetwn)ounukio| 1.1.1]menran-1-mr)-5-(4-((1R,5S)-3-u3onponmn-3-
azaburukio[3.1.0]rexcan- 1 -wr)heHIT) HHKO THHAMUT

VYkazaHHOE B 3aroJIOBKE COCJMHCHHE MOIYYadd CIIOCOO0M, aHamOrHYHbIM s 2-amuHO-N-((1r,4R)-4-
rugpokcuukiorekcm)-5-(4-((1R,5S)-3-m3onpommin-3-azadburukiio| 3. 1.0 rexcan- 1 -uin) e HMIT) HIKOTHHAMUAA
(mpuMmepa 2), 3a UCKIIOYEHHUEM TOTO, 4TO NMpUMeHsu (3-amuHOOMIHKIIO[ 1.1.1]nerran-1-mi)Meranon (mpome-
JKyTOYHOE COoeTuHEeHHE 16a) BMECTO TpaHCc-4-aMHUHOIMKIIOTeKCaHOIa THAPOXIOpHIA.

'H SIMP (4 00 MI'y, DMSO-dg) & 9,05 (s, 1H), 8,41 (d, 1H), 8,18 (d, 1H), 7,61 (d, 2H), 7,48 (dd, 1H),
7,33-7,17 (m, 4H), 4,55 (t, 1H), 3,51 (d, 3H), 3,31 (s, 2H), 3,08 (s, 2H), 2,07-1,99 (m, 1H), 1,41-1,22 (m, 3H),
1,17-0,98 (m, 9H), 0,79 (d, 1H).

(UPLC-MS) tg 0,54 mun; ESI-MS 433 [M+H]".

Ipumep 37.  2-AmunH0-5-(4-((1S,5R)-3-(0yT-2-0uH-1-1m)-3-a3abunukio[3.1.0]rekcan- 1 -mr)hennn)-N-
((11,4S)-4-ruIpOKCULIMKIIOT €KCHIT) HHKOTUHAMU T

HaN. N
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VYka3zaHHOE B 3arojIOBKE COCAMHECHHE IMOYYaTH CIIOCOOOM, aHAJIOTHYHBIM s 2-amMuHO-5-(4-((1R,5S)-3-
(1,3-mudropnpoman-2-wmn)-3-a3adunukio| 3. 1.0]rexcan- 1 -mm)dpermn)-N-((1r,4R )-4-ruip OKCHITUKITOT €KC YT ) HU -
KoTHHamMuaa (mpuMepa 5), 3a HCKIIOYCHHEM TOTO, 4YTO NpPUMEHsIH 1-OpoM-OyT-2-uH BMecTo 4-(3-
OpOMITPOITUIT)MOP(OIHHA U PEAKIIMOHHYIO CMECh ITEPEMEIINBAJIH MPH K.T. B TeueHue 30 MUH.

'H SIMP (400 MTI'tr, DMSO-dy) & 8,38 (s, 1H), 8,31 (d, 1H), 8,12 (d, 1H), 7,59 (d, 2H), 7,21 (s, 2H), 7,13
(s, 2H), 4,60 (d, 1H), 3,72 (s, 1H), 3,39 (s, 3H), 3,21 (s, 1H), 2,98-2,58 (m, 3H), 1,84 (dd, 8H), 1,49-1,17 (m,
5H), 0,78 (s, 1H).

(UPLC-MS) tg 0,54 mun; ESI-MS 445 [M+H]".

Ipumep 38.  2-AmuHO-N-((11,4S)-4-ruapokcunmkmorekcui)-5-(4-((1S,5R)-3-(okceTan-3-unmeTwn)-3-
azaburukio[3.1.0]rexcan- 1 -wr)heHIT) HHKO THHAME T
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VYka3aHHOE B 3aroJIOBKE COCJIMHEHHUE IMOJYJald CIIOCOOOM, aHaJOTHYHBIM i 2-amMmuHO-5-(4-((1R,5S)-3-
(1,3-mudropriponan-2-mn)-3-a3aburukio[3.1.0]rekcan- 1 -mm)denmn)-N-((1r,4R)-4-ruapoKCHITUKIIOTEKC I ) HHA-
KoTHHamuaa (mpuMmepa S5), 3a HCKIIOYECHHEM TOTO, YTO MNPUMEHsUH 3-(HoaMeTmi)okceTaH BMecTo 4-(3-
OpomIponmT)MOpQOIHHA U PEAKIIMOHHYIO cMeCh nepeMeriuBanu mpu 60°C B TeueHune 60 MUH.
'H SIMP (400 MT';, DMSO-de) & 8,39 (d, 1H), 8,30 (d, 1H), 8,11 (d, 1H), 7,59 (d, 2H), 7,22 (d, 2H), 7,12
(s, 2H), 4,73-4,61 (m, 2H), 4,58 (d, 1H), 4,29 (s, 2H), 3,84-3,67 (m, 1H), 3,52-3,38 (m, 2H), 3,27-3,12 (m, 2H),
2,94 (d, 1H), 2,80 (s, 2H), 1,95-1,76 (m, 5H), 1,54-1,14 (m, 6H), 0,76 (s, 1H).
(UPLC-MS) tg 0,49 mun; ESI-MS 463 [M+H]'".
Mpumep 39. 2-Ammuo-N-((1r,4R)-4-ruppokcunmkinorexcun)-5-(4-((1R,5S)-3-(1-(2,2,2-tpudropatum)nu-
nepuanH-4-1mi)-3-a3aounukio[ 3. 1.0 rexcan- 1 -nir) b eHIT ) HHIKOTHHAMU T
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VYka3aHHOE B 3aroJIoBKE€ COCIWHEHWE TOJMydYalW CIIOCOOOM, aHAIOTHYHBIM s 2-amMuHO-N-((1r,4R)-4-
ruapokcurukiorexkcun)-5-(4-((1R,5S)-3-(1-(Metuncynbdonun ) munepuana-4-nn)-3-azadbunukio[ 3.1.0]rekcan-
l-um)pennn)HukoTnHamMuga  (mpuMmepa 1), 3a  HCKIIOYEHHEM  TOro, dYTo mpuMmensum  1-(2,2,2-
TPUGTOPITII)IUIIEPUINH-4-0H BMECTO 1-(METHIICYIB(OHMI)TUIEPHIHH-4-0HA.
'H IMP (400 MI', DMSO-de) & 8,38 (d, 1H), 8,31 (d, 1H), 8,11 (d, 1H), 7,58 (d, 2H), 7,23 (d, 2H), 7,12
(s, 2H), 4,55 (bs, 1H), 3,80-3,62 (m, 1H), 3,20-3,04 (m, 3H), 2,88 (d, 2H), 2,57 (d, 1H), 2,46 (dd, 1H), 2,41-2,29
(m, 2H), 2,15 (t, 1H), 1,99-1,69 (m, 8H), 1,49-1,17 (m, 7H), 1,15 (t, 1H), 0,75 (dd, 1H).
(UPLC-MS) tg 0,62 mun; ESI-MS 558 [M+H]".
[Mpumep 40. 2-AmuHO-N-(4-rugpokcnodunmkio|2.2.2]okran-1-ui)-5-(4-((1S,5R)-3-(2-mopdhonuuosTHIT)-3-
azaburukio[3.1.0]rexcan- 1 -wr)heHIT) HHKO THHAMET
HoN.

o I
oo NH

HO

Yka3aHHOE B 3aroJIOBKE COCJIMHEHHUE IOJIYJald CITOCOOOM, aHAaJOTHYHBIM i 2-amuHO-5-(4-((1R,5S)-3-
(1,3-mudroprponan-2-mn)-3-a3aburukio[3.1.0]rekcan- 1 -mm)dennn)-N-((1r,4R)-4-ruapoKCHITUKIIOTEKC I ) HH -
KoTHHamuaa (mpuMepa 5S5), 3a HUCKIIOYeHHeM Toro, 4ro mnpumeHsuii coimb HCl um  5-(4-((1S,5R)-3-
azabunmkio[3.1.0]rekcan- 1-mm)penrmn)-2-amuHO-N-(4-ruapoKCHOUIINKI0[2.2.2 JoKTaH- | -1IT) HUKOTHHAMU 1A
(mpomesxytouHoro coeanHenus: 40a) Bmecro 5-(4-((1S,5R)-3-a3abunmkio[3.1.0]rexcan-1-wmn)denun)-2-aMuHO-
N-((11,4R)-4-ruipOKCULIMKIIOTEKCHI)HUIKOTHHAMKAA (TTPOMEXYTOUHOTO COCOUHEHMs 5a) M mpuMeHsum 4-(2-
6pomaTHIT)MOpdOIMH BMecTO 4-(3-OpoMmponuia)MopQosnHa, U peakIMOHHYI0 cMech nepeMemBanu mpu 60°C
B TeueHue 3 u.

'H SIMP (400 MTI'u, DMSO-dq) & 8,34 (d, 1H), 7,98 (d, 1H), 7,79 (s, 1H), 7,57 (d, 2H), 7,21 (d, 2H), 6,92
(s, 2H), 4,32 (s, 1H), 3,65-3,49 (m, 4H), 3,08 (d, 1H), 2,61 (t, 2H), 2,59-2,39 (m, 9H), 2,15-1,98 (m, 6H), 1,85-
1,73 (m, 1H), 1,70-1,54 (m, 6H), 1,31 (t, 1H), 0,75 (dd, 1H).

(UPLC-MS) tg 0,52 mun; ESI-MS 532 [M+H]".

IIpomexyrounoe coemunenue 40a: 5-(4-((1S,5R)-3-azaburukio[3.1.0]rexcan-1-wmr)dennn)-2-aMuao-N-
(4-rumpoxcubutnkiio[2.2.2 JokraH- 1 -M1) HHKOTHHAMFI.

VYkazaHHOe B 3arojioBKe COCIWHEHHE TMONydald CcrmocoboM, aHajgorudabiM it 5-(4-((1S,5R)-3-
azabunmkio[3.1.0]rekcan- 1-mn)penrmn)-2-amuaO-N-((11r,4R)-4-ruAp OKCHIIMKIOT€KCHI ) HUKOTHHAMEIA  (TIpOMeE-
JKYTOYHOTO COCINUHCHHUS 5a), 332 UCKIFOUYCHUEM TOTo, 4To mpumMensu (1S,5R)-tper-Oytui-1-(4-(6-amuno-5-((4-
rugpokcnouIukio|2.2.2]okran- 1 -uia)kapoaMonT ) IupHIuH- 3 -1i1) hern)-3-azadouiukiio 3. 1.0]rexcan-3-
kapOokcunar (mpomexxyrounoe coeauHeHne 40b) Bmecto (1S,5R)-tper-Oytumi-1-(4-(6-amuno-5-(((1r,4S)-4-
THIPOKCHIMKIIOT€KCHIT)KapOaMoWn) I puAnH-3-1mn)penn)-3-a3adunmkio[ 3.1.0]rekcan-3-kapookcmiara  (po-
MEKYTOYHOTO coenHEeHus 5b). OnHy (pakiio yKa3aHHOTO B 3ar0JIOBKE COCAMHEHMS MOIyYasld B BUJIE THAPO-
XJIOPHIHOM COJIM TIOCJIC BBITIAPUBAHUS AUOKCAHA; APYTyI0 Ppakmmro moaydaiu B Buae coan TFA mocie momod-
HUTENBHON OYHCTKH ¢ moMombio prepHPLC (cmoco6 1a). (UPLC-MS) tg 0,48 mum; ESI-MS 419 [M+H]".

[IpomexxyTounoe coeMHEHNE 40b: (1S,5R)-tpet-0yTun-1-(4-(6-amunaO-5-((4-TAPOKCHOU-
1ukio[2.2.2 Jokran- 1 -mn)kapdamonn ) mupunu-3-ui ) pernn)-3-azabunmkio[ 3. 1.0rekcan-3-kapOokcumar.

Yka3aHHOE B 3aroJIOBKE COCJIMHEHHE IMOyJalu crocobom, anamorudabiM st (1R,5S)-tper-Oytumn-1-(4-
(6-amuHO-5-(((11,4R)-4-rHAPOKCUITMKIIOT €KCHIT)KapOaMOW ) TUPUANH-3 -1 ) peHr )-3-a3aoumukino[ 3. 1.0 rekcan-
3-kapOokcmiaTa (IPOMEKYTOYHOTO COCIAWHEHHS 1b), 32 UCKIIOYCHHUEM TOTO, YTO MPUMEHSITH 2-aMHHO-5-(4-
((1S,5R)-3-(Tper-OyTokcukapOoHm)-3-a3aduunkio[3.1.0]rekcan-1-m1)heHnIT) HHKOTHHOBYIO  KHCIIOTY (IIpoMe-
JKYTOYHOE  coeimHeHHe S5c¢) BMecto  2-amuHO-5-(4-((1R,55)-3-(TpeT-0yToKcukapOOoH)-3-a3a0UIIUKIIO
[3.1.0]rexcan-1-mi)heHIT)HUKOTHHOBOW KUCIOTHL  (MIPOMEXKYTOYHOTO COCTUHEHUs 1C) W mpuMeHsu 4-
amMuHOOMIMKIIO[2.2.2]oKTaH-1-01a rHApOXJIOpH] BMecTO TpaHc-4-amuHonukiorekcanona. (UPLC-MS) tg 1,05
mun; ESI-MS 519 [M+H]'".

[Tpumep 41. 2-AmuHO-N-((11,4R)-4-ruapoxcurmkiorexcun)-5-(4-((1R,55)-3-(2-(2,2,2-
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TPUPTOPITOKCH)3THI)-3-a3a0unmkio[3.1.0]rexcan-1-mit)peHuT) HUKOTHHAM UL
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VYka3zaHHOE B 3arojIOBKE COCAMHEHHE IMONYYATH CIIOCOOOM, aHATOTHYHBIM s 2-amMuHO-5-(4-((1R,5S)-3-
(1,3-mudropnpoman-2-wmn)-3-a3adunukio| 3. 1.0]rexcan- 1 -mm)penmn)-N-((1r,4R)-4-ruip OKCHITUKITOT €KC YT ) HU -
KOTHHamMua (mpuMepa 6), 32 UCKIOYCHUEM TOTO, YTO HMPUMEHSITH 2-(2,2,2-Tpu(TOPITOKCH )ITHITPpUGTOPME-
TaHCyITb(oHAT (MpoMexXyTouHOE coeanHenne 41a) Bmecto 1,3-mudroprponan-2-untpudropMeraHcyabhoHaTa
(poMexyTO9HOTO coennHeHHA 6a). [Tocne 0UnCTKH yKa3aHHOE B 3aTOJIOBKE COSMHEHIE MOTYYald B BUIE COJIN
TFA.

'H SIMP (400 MI', DMSO-dg) 8 9,15 (bs, 1H), 8,40 (s, 1H), 8,31 (d, 1H), 8,12 (d, 1H), 7,63 (d, 2H), 7,23
(s, 2H), 7,13 (s, 2H), 4,59 (d, 1H), 4,11 (s, 2H), 3,80-3,63 (m, 3H), 3,40 (m, 4H), 2,75-2,60 (m, 3H), 1,86 (m,
5H), 1,51-1,15 (m, 6H).

(UPLC-MS) tg 0,60 mun; ESI-MS 519 [M+H]'".

[MpomexyrouHoe coeaunenue 41a: 2-(2,2,2-TpuTOPITOKCH ) THITPUPTOPMETAHCYIB(OHAT.

VYkazaHHOE B 3aroJIOBKE COCIMHEHHUC TOJyYaldl CIIOCOOOM, aHAJNOTMYHBIM it 1,3-mudToprnpornaH-2-
witpudTopMeTaHCYIb(POHATA (MPOMEKYTOUHOTO COCAMHEHUS 6a), 32 MCKIIOYCHHUEM TOTO, YTO MPUMCHSIH 2-
(2,2,2-tpudTopaTorcu)atanos BMecTo 1,3-mudropnponan-2-oia, ¥ ero NOIyYasld B BU/Ie HEOUHIIICHHOTO Maclia,
KOTOpOE NPUMEHSIH 0€3 JOMOIHUTEIFHON OUYUCTKH.

Ipumep  42.  2-AmuHO-N-(4-runpoxcuduiukio[2.2.2]okran-1-mr)-5-(4-((1S,5R)-3-(terparunpo-2H-
nupan-4-un)-3-azabunukio[ 3. 1.0]rekcan- 1 -nin) peHnT ) HIKOTHHAMU]
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VYkazaHHOE B 3aroJIOBKE COCJMHCHHE MOIYYaldd CIIOCOO0M, aHamOorHYHBIM s 2-amuHO-N-((1r,4R)-4-
rugpokcuukiorekcun)-5-(4-((1R,5S)-3-(1-(meruncynsdonun)nmunepuaun-4-mui)-3-azadumukiio[ 3. 1.0rekcan-
1-mm)pennn)HuKoTHHAMH A (TTpuMepa 1), 3a UCKIIToUeHneM Toro, uyto npumensum coiab HCl u 5-(4-((1S,5R)-3-
azadbunmkio[3.1.0]rekcan- 1-mm)penmn)-2-amuHO-N-(4-ruapoKCHONIINKI0[2.2.2 JoKTaH- | -1IT) HUKOTHHAMU 1A
(mpomesxytouHoro coeanHenus: 40a) Bmecro 5-(4-((1R,5S)-3-a3abunmkio[3.1.0]rexcan-1-wmn)denun)-2-aMuHO-
N-((11,4R)-4-ruipOKCUIIMKIIOTEKCHI)HUIKOTHHAMKAA (IPOMEXYTOYHOTO COCIMHEHHS 1a) M IPUMEHSUTH JTUTHA-
po-2H-mupan-4(3H)-on BMecTo 1-(MeTwicynbdonnm)munepuana-4-ona. [Tocie OYUCTKH yka3aHHOE B 3aroJIOB-
Ke COeJIMHEeHHE Moaydanu B Buae coinu TFA.

'H SIMP (400 MI', DMSO-dg) & 9,62 (bs, 1H), 8,38 (d, 1H), 7,98 (d, 1H), 7,81 (s, 1H), 7,65 (d, 2H), 7,37
(d, 2H), 6,95 (s, 2H), 4,33 (s, 1H), 4,06-3,97 (m, 3H), 3,75-3,43 (m, 4H), 3,29-3,26 (m, 2H), 2,28-2,19 (m, 1H),
2,07-2,03 (m, 6H), 2,03-1,96 (m, 2H), 1,75-1,63 (m, 1H), 1,63-1,61 (m, 6H), 1,63-1,61 (m, 1H), 1,25-1,17 (m,
1H).

HO

(UPLC-MS) tg 0,52 mun; ESI-MS 503 [M+H]".
[Mpumep 43. 2-Amuno-N-1uknorekcmi-5-(4-(3-(nunepuant- 1 1) nponokcH) peHNIT ) HUKOTHHAMU/L

ENQ NH.
S 0O

B pactBop 2-amuHO-5-0poM-N-IMKIOTeKCUITHUKOTHHAMUIA (IPOMEXyTOYHOTo coexuHenust 43a, 50 wr,
0,168 mmois) B 2 M DMF/EtOH/Bonst (2:1:1) no6asmstmu 1-(3-(4-(4,4,5,5-rerpamerni-1,3,2-anokcabopoian-
2-nn)penokcu)npormwn)munepunud (60,9 mr, 0,168 mmons), K,CO; (69,5 mr, 0,503 mmons) u PdCl,(PPhs),
(11,8 mr, 0,017 MMonb). Peaknmonnyto cmech nepememnBain B Tedenue 15 mun npu 80°C, 3aTeM oXIa1au 1
paszbasisum ¢ momomsio 5 Mi EtOAc u ¢punsTpoBanu wyepes cioit Na,SOy. [locine KOHIEHTPUPOBaHHMS MIPH T10-
HIOKCHHOM JIaBJIEHUW HEOYMINEHHBIH MPOAYKT oummanmu ¢ nomorpio prepHPLC (cmoco6 1a) ¢ mosydeHunem
YKa3aHHOTO B 3ar0JIOBKE COEIMHEHUS B BUJIE OECIIBETHOTO TBEPJIOTO BELIECCTBA.
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'"H SIMP (400 MI';, DMSO-dq) & 8,34 (d, 1H), 8,33 (d, 1H), 8,09 (d, 1H), 7,59 (d, 2H), 7,06 (s, 2H), 7,01
(d, 2H), 4,03 (t, 2H), 3,75 (s, 1H), 2,50-2,22 (m, 6H), 1,95-1,65 (m, 6H), 1,62 (d, 1H), 1,52-1,48 (m, 4H), 1,46-
1,34 (m, 6H), 1,32-1,15 (m, 1H).

(HPLC-MS) tg 1,46 Mun; APCI-MS 437,3 [M+H]".

[Tpomexxyrounoe coequHenue 43a: 2-aMHHO-5-0pOoM-N-ITUKIIOTeKCHITHUKOTHHAMUT.

VYka3aHHOE B 3aroJIOBKE COCJIMHEHHUE IMOyJalu crocodom, anamorudabM st (1R,5S)-tper-Oytun-1-(4-
(6-amuHO-5-(((11,4R)-4-rHAPOKCUITMKIIOT €KCHIT)KapOaMOW ) TUPUANH-3 -1 ) peHr )-3-a3aoumukino[ 3. 1.0 rekcan-
3-kapOokcmiata (MMPOMEKYTOYHOTO COEAWHEHHs 1b), 32 HCKIIOYEHHWEM TOTO, YTO MPHUMEHSIIN 2-aMHHO-5-
OpOMHUKOTHHOBYIO  KHCIOTY  BMecTo  2-aMuHO-5-(4-((1R,5S)-3-(Tper-OyToKcukapOoHwMI)-3-a3a0MITHKIIO
[3.1.0]rexcan-1-mr)(heHnT) HUKOTHHOBOK KUCIOTHI (MMPOMEKYTOTHOTO COSAMHEHUS 1¢) W MPUMEHSUTA ITHKJIOT K-
CaHaMHH BMECTO TpaHC-4-aMUHOIMKIOTEKCAHOa. HEeOUHIeHHBIH TPOIYKT MPUMEHSUTA O€3 JOTOITHUTEIEHON
ounctku. (HPLC-MS) tg 0,98 mun; ESI-MS 208/300 [M+H]".

[Mpumep 44.  2-AmunHO-5-(4-((1R,5S)-3-(1,1-nrokcunorerparuapo-2H-tnonupan-4-min)-3-a3a0HIUKIO
[3.1.0]rexcan-1-mr)dermn)-N-((1r,4R)-4-ruApOKCUIIMKIOT €KCHI ) HHKOTHHAMH T

M.
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VYka3aHHOe B 3aroJIoBKE€ COCIWHEHWE TOJMydYalW CIIOCOOOM, aHAJIOTHYHBIM I 2-amMuHO-N-((1r,4R)-4-
ruapokcurukiaorekcun)-5-(4-((1R,5S)-3-(1-(Metuncynbponun ) munepuana-4-nn)-3-azadbunukio[ 3.1.0]rekcan-
1-un)denwn)aukotTnHaMuga (1), 3a UCKITIOYSHUEM TOTO, YTO MpuMeHsn auruapo-2H-tuonmupan-4(3H)-on-1,1-
JIMOKCHUJT BMECTO 1-(METHIICYITH(OHII ) TUTIepUINH-4-0Ha.

'H SIMP (400 MTI'u, DMSO-d) & 8,39 (d, 1H), 8,31 (d, 1H), 8,12 (d, 1H), 7,59 (d, 2H), 7,24 (d, 2H), 7,12
(s, 2H), 4,58 (d, 1H), 3,82-3,65 (m, 1H), 3,48-3,35 (m, 2H), 3,19-2,91 (m, 5H), 2,62-2,51 (m, 2H), 2,17-1,97 (m,
4H), 1,89-1,83 (m, 5H), 1,45-1,19 (m, 6H), 0,81 (dd, 1H).

(UPLC-MS) t 0,48 mun; ESI-MS 525 [M+H]'".

[Mpumep 45. 2-Amuno-N-1uKI0reKCI-5-(4-(4-MeTrnunepasuH- 1 -kapOOHMIT ) pEeHUIT ) HUKO THHAMH T

N NH;

! e

YKa3aHHOE B 3ar0JIOBKE COSANHEHHE MOTyYaly CIIOCOO0M, aHAJIOTUIHBIM I 2-aMUHO-N-IIHKJIOTeKCHII-5-
(4-(3-(mumepuauH- 1 -rn)nponokcn)heHnT ) HUKOoTHHAMuUAa (ipuMepa 43), 3a UCKITIOYEHHEM TOTO, YTO TIPUMEHS-
m (4-metunnunepasus-1-un)-(4-(4,4,5,5-rerpamerni-1,3,2-nnokcadbopoian-2-nin)peHnn)MeTanon BMecto 1-(3-
(4-(4,4,5,5-Terpamerni-1,3,2-nroxcaboposian-2 -1i1) HeHOKCH ) IPOITHIT ) TUIEPHTUHA.

'H SIMP (400 MI', DMSO-dq) & 8,46 (d, 1H), 8,37 (s, 1H), 8,21 (d, 1H), 7,76 (d, 2H), 7,47 (d, 2H), 7,22
(s, 2H), 3,82-3,55 (m, 1H), 3,35 (t, 4H), 2,31-2,22 (t, 4H), 2,21 (s, 3H), 1,90-1,80 (m, 2H), 1,80-1,70 (m, 2H),
1,70-1,55 (m, 1H), 1,35-1,29 (m, 4H), 1,28-1,05 (m, 1H).

(HPLC-MS) t 1,29 mun; APCI-MS 422 [M+H]'".

ITpumep 46. 2-AmnHO-5-(3-pTop-4-(((R)-2-meTnnmupponunus-1 -um)mermwn)pernn)-N-((11,4R)-4-
TUAPOKCU-4-METHIITUKIOTEKCHI ) HHKOTHHAMU T

., H
Y
L,

\N/””

=

B cocyn mnst MHKpOBOJIHOBOH 00paGoTkM 3arpyxamu 2-aMuHO-5-0poM-N-((1r,4r)-4-rugpokcn-4-
METHIIIMKIIOTEKCUI ) HUKOTHHAMU], (TIpoMexyTouHoe coeaunerune 59b, 33 wmr, 0,10 mmoms), (R)-2-(3-pTop-4-
((2-metunmupponuaus- 1 -mwi)metwn)hermn)-6-metui-1,3,6,2-muokcazadopokan-4,8-1oH (MIPOMEKYTOUHOE CO-
enuneHue 46a, 38,3 mr, 0,11 mmone) u XPhos Pd (7,39 mr, 0,01 mmons). Jlo6aBmsimu auokcad (1 mir) ¢ mocie-
nyrommM Ao6asienneM 3H. BoaH. pactBopa KsPOy4 (0,10 mu, 0,30 MMoms). PeaknimoHHYI0 CMECh MPOIyBaIH
MMOTOKOM a30Ta B TEUCHHE 5 MHUH W 3aTeM IOJBEPTal OOJYICHHUIO B MUKPOBOIHOBOM peakTtope npu 120°C B
teuenne 30 muH. [locie oXNaxIeHUs] PEaKIMOHHYIO CMECh KOHIIGHTPHUPOBAIN NPHU TOHMXEHHOM JABICHHU U
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ounmmanu ¢ nomoineio prepHPLC (croco6 1b) ¢ momydeHneM yka3zaHHOTO B 3arojioBke coeamHeHms. UPLC-
HRMS tg 3,21 mun; ESI 441,26 [M+H]".

IIpomexyrounoe coenuaenue 46a: (R)-2-(3-dprop-4-((2-MeTHITTUPPOTUANH- | -HIT)METHI ) EHILT)-6-METHIT-
1,3,6,2-muokcazabopokan-4,8-a1oH.

BerpsixuBasmm  pactBop  2-¢Top-4-(6-metmin-4,8-muokco-1,3,6,2-mnokcazabopokaH-2-1i1)0eH3UTbIeTH A
(mpomexxyTouHoro coeauHenwust 46b, 112 mr, 0,40 mmons), (R)-(2)-metnnmupponuauna (37,5 mr, 0,44 MMoIb) 1
yKCyCHOU KucnoThI (2,4 mr, 0,040 Mmous) B THF (2 mur) B TedueHnne 2 9 IpH K.T. ¥ TOOABIISIIN TPHAIIETOKCHOOPO-
ruapua Hatpus (110 mr, 0,52 Mmomb). [TomydeHHYI0 PEaKIIMOHHYIO CMECh BCTPSIXUBAM B TeUeHHe 18 1 1 3ateM
¢unbTpoBaNN yepe3 kapbonaTHbIN KapTpuk SPE ¢ mocnenyrommm npomsiBanneM ¢ nomoinsio THF. ®dunerpar
Y TIPOMBIBHBIC PACTBOPHI KOHIICHTPUPOBAIH MPH MOHMKCHHOM JTABJICHUU C TIOJIYYCHUEM YKa3aHHOT'O B 3ar0JIOB-
Ke COCAMHEHHUsI, KOTOPOE MPUMEHSUTH 0e3 NOMOTHUTEIbHOM ouncTku. ESI-MS 349 [M+H]".

IIpomexxyrounoe  coemuHeHue  46b:  2-¢rop-4-(6-MeTmn-4,8-nmuokco-1,3,6,2-nrokcazabopokan-2-
WI1)OeH3aJIbIETU L.

IepememmBanu pactBop (3-¢Top-4-hopmundenmn)dooporoBoit kuciotel (67 wmr, 0,40 mmonb) u N-
METHIMMHUHOANYKCYCHOU KHCIOTHI (65 mr, 0,44 MmMmois) B DMF (2 mur) ipu 90°C B Teuenwne 18 4. PeakiimonHyro
CMech OXJIaXXIau U GpuiIbTpoBaiy yepe3 kapOonaTHsIi kKapTpumk SPE ¢ mocnemyrommm mpoMBIBaHHEM areTo-
HUTPWIOM TpH pa3a. OUiIbTpaT U MPOMBIBHEIE PACTBOPHI KOHIICHTPUPOBAIH IPH IMOHIKEHHOM IAaBIICHHUHU C TO-
JydeHUEM YKa3aHHOTO B 3ar0JIOBKE COSIUHEHHMSI, KOTOPOE MPUMEHSUTA 0e3 MOTOoTHUTENbHOW ouncTku. ESI-MS
558 [2M+H]".

IMpumep 47. 2-Amuno-N-((1r,4R)-4-ruapoxcunukiorexcun)-5-(4-((1R,55)-3-(3,3,3-tpudTopnponiur)-3-
azaburmkio[3.1.0]rexcan-1-mr)peHn) HHKOTHHAMH T

VYka3zaHHOE B 3ar0JIOBKE COCIMHCHHUE IOIYYAIH CIOCOOOM, aHAJOTHIHBIM Ui 2-aMuHO-5-(4-((1R, 5S)-3-
(1,3-mudropnpoman-2-wmn)-3-a3adunukio| 3. 1.0]rexcan- 1 -mr)permn)-N-((1r,4R)-4-ruip OKCUITUKITOT €KC YT ) HU -
KoTHHamMuaa (mpuMmepa 6), 3a HCKIIOYEHHEM TOrO, 4YTO HpuMeHsan 3,3,3-Tpudropnpomuiatpudrop-
MeTaHCyIb(poHAT BMecTO 1,3-mudropnponan-2-untpudropMerancyibdoHaTta (MPOMEKYTOYHOTO COCTUHCHUS
6a).

'H SIMP (400 MTI't, DMSO-dq) & 8,39 (s, 1H), 8,31 (d, 1H), 8,12 (d, 1H), 7,60 (d, 2H), 7,23 (d, 2H), 7,13
(s, 2H), 4,59 (d, 1H), 3,74 (m, 1H), 3,40 (m, 3H), 3,09 (m, 1H), 2,72-2,64 (m, 4H), 1,86 (m, SH), 1,49-1,14 (m,
6H), 0,78 (s, 1H).

(UPLC-MS) tg 0,60 mun; ESI-MS 489 [M+H]".

[Tpumep 48. 2-AmuH0-5-(4-((1R,5S)-3-(2-bropatnn)-3-azaburukio|3.1.0]Jrexcan- 1 -m)dhennn)-N-
((11,4R)-4-ruAp OKCUITHKIIOT€KCHIT ) HHKO THHAMH T

VYka3zaHHOE B 3arojIOBKE COCAMHECHHE IMOYYATH CIIOCOOO0M, aHAJIOTHYHBIM s 2-amMuHO-5-(4-((1R,5S)-3-
(1,3-mudropnpoman-2-wmn)-3-a3adunukio| 3. 1.0]rexcan- 1 -mm)permn)-N-((1r,4R )-4-ruipOKCHITUKITOT €KC YT ) HU -
KoTuHamuzia (mpuMepa 6), 3a HCKIIOYEHHWEM TOTO, YTO NpHMeHsH 1-Opom-2-¢pTopsTan Bmecto 1,3-
mudroprnponan-2-mwitpudropMeTaHcyIbpoHaTa (TIPOMEKYTOYHOTO COCTUHECHUS 6a) U PCAKIIMOHHYIO CMECh Tie-
pememmBanyu npu 60°C B Teuenue 3 4. [Tocne OYMCTKU MOTydaId yKa3aHHOE B 3aroJIOBKE COCIMHEHUE B BHUJIC
comu TFA.

'H SIMP (400 MI'u, DMSO-dg) & 9,95 (bs, 1H), 8,41 (s, 1H), 8,32 (d, 1H), 8,13 (d, 1H), 7,70-7,57 (m, 2H),
7,36 (bs, 2H), 7,16 (s, 2H), 4,80-4,62 (m, 2H), 4,59 (d, 1H), 4,08 (bs, 1H), 3,77-3,52 (m, 4H), 3,51-3,35 (m, 3H),
2,24 (bs, 1H), 1,87 (t, 4H), 1,59-1,13 (m, 6H).

(UPLC-MS) tg 0,46 mun; ESI-MS 439 [M+H]".

[Tpumep 49. 2-AmuHO-N-TTUKIOTEKCHI-5-(4-MOPpHOTUHODESHIIT ) HHKOTHHAMH]T
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VYka3aHHOE B 3aroj0BKE COCIUHEHHE TOIydald CIIOCO00M, aHATIOTUYHBIM T 2-aMHHO-N-IIUKIOT€KCHII-5-
(4-(3-(mumepuauH- 1 -rn)nponokcn)heHnT ) HUKOTHHAMuUAa (ipuMepa 43), 3a UCKITIOYEHHEM TOTO, YTO TIPUMEHS-
biis 4-(4-(4,4,5,5-terpamerni-1,3,2-mnokcaboponan-2-mi)peHu)MophoIrH BMECTO 1-(3-(4-(4,4,5,5-
terpameTni-1,3,2-anokcadbopoian-2-1m)heHOKCH ) IPOIIHII ) TUIIEPUANHA.
'H IMP (400 MI', DMSO-dq) & 8,35 (d, 1H), 8,34 (s, 1H), 8,08 (d, 1H), 7,55 (d, 2H), 7,03 (d, 2H), 7,03
(s, 2H), 3,85-3,65 (m, 1H), 3,77 (t, 4H), 3,14 (t, 4H), 1,90-1,80 (m, 2H), 1,80-1,70 (m, 2H), 1,80 (dd, 1H), 1,38-
1,20 (m, 4H), 1,19-1,05 (m, 1H).
(HPLC-MS) tg 1,60 mum; APCI-MS 381 [M+H]".
[Mpumep 50. 2-Amuno-5-(4-((1R,5S)-3-(2,2-gudropnponmn)-3-azabunmkio[3.1.0]rexcan- 1 -nm)pennn)-N-
((11,4R)-4-ruap OKCUIMKIIOTCKCHIT ) HUKOTHHAM AT
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VYka3zaHHOE B 3arojIOBKE COCIAMHECHHE IMOYYaTH CIIOCOO0M, aHATOTHYHBIM s 2-amMuHO-5-(4-((1R,5S)-3-
(1,3-mudropnpoman-2-wmn)-3-a3adunukio| 3. 1.0]rexcan- 1 -mm)permn)-N-((1r,4R )-4-ruip OKCUITUKIIOT €KC YT ) HU -
KOTHHamMua (mpuMepa 6), 3a UCKIIFOYCHHEM TOTO, YTO MPUMEHSITH 2,2-1u(TopIponuaTpUPTOpMETaHCYTH)OHAT
BMecTO 1,3-mudropnponan-2-untpudropMeTaHCyIb(poHaTa (IIPOMEKYTOUHOTO COCAMHCHHS 6a) W PEaKIMOH-
HYIO CMECh MEPEMEIINBAIN TIPH K.T. B Te4cHHE 60 MUH.

'"H SIMP (400 MTI't;, DMSO-dg) & 8,39 (s, 1H), 8,33 (s, 1H), 8,14 (s, 1H), 7,59 (d, 2H), 7,32-7,11 (m, 4H),
4,58 (bs, 1H), 3,74 (bs, 1H), 3,11 (bs, 1H), 3,00-2,66 (m, 5SH), 1,86 (bs, SH), 1,63 (t, 3H), 1,48-1,18 (m, 6H),
0,81 (bs, 1H).

(UPLC-MS) tg 0,81 mun; ESI-MS 471 [M+H]".

[Tpumep 51. 2-AmuHO-5-(4-((1S,5R)-3-(2-ttmanostrn)-3-a3abunukio[ 3. 1.0rekcan- 1 -ni)pennn)-N-
((11,4S)-4-TU 1P OKCUITMKIIOT €KCYIT ) HIKOTHHAMUT

HaN__ N

NH = ey
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Yka3aHHOE B 3aroJIOBKE COCJIMHEHHUE IOJIYJalld CIIOCOOOM, aHAaJOTHYHBIM i 2-amuHO-5-(4-((1R,5S)-3-
(1,3-mudropriponan-2-mn)-3-a3aburukio[3.1.0]rekcan- 1 -wm)denmn)-N-((1r,4R)-4-ruapoKCHITUKIIOTEKC I ) HHA -
KoTHHaMuaa (mpuMepa 5), 3a HUCKIIOYEHHEM TOTO, YTO MPUMEHSIM 3-OpoMIIpOmaHHUTPpHI BMecTo 4-(3-
Opommpornmun)MOp(oJIHHA U PEaKIIMOHHYIO cMech repemernuBany pu 60°C B TeueHue 24 4.

'H SIMP (400 MTI'u, DMSO-d) & 8,39 (d, 1H), 8,30 (d, 1H), 8,12 (d, 1H), 7,60 (d, 2H), 7,23 (d, 2H), 7,12
(s, 2H), 4,59 (d, 1H), 3,73 (d, 1H), 3,18 (d, 1H), 3,09 (d, 1H), 2,81-2,62 (m, 6H), 1,99-1,78 (m, 5H), 1,48-1,18
(m, 6H), 0,80 (dd, 1H).

(UPLC-MS) tg 0,50 mun; ESI-MS 446 [M+H]".

IMpumep 52. 2-Amuno-N-1uKI0reKcmI-5-(4-(3-MophonnHONPOIOKCH ) eHIIT) HUKO THHAMH /]

/EN\ NH,
r,/\N P J/XO, T, HN\(«..]
O\\,/% e
VYka3aHHOE B 3aroj0BKE COCIUHEHHE TOJIyJali CIOCO00M, aHAJIOTUYHBIM JUIS 2-aMHHO-N-IIUKIJIOTeKCHII-5-
(4-(3-(munepuauH- 1 -mwn)npornokcn)peHnn) HUKOTHHaMHAa (puMepa 43), 3a HCKIII0YEHHEM TOTO0, YTO NMPHUMEHS-
m  4-(3-(4-(4,4,5,5-terpamermi-1,3,2-nrokcaboponan-2-wmin)deHokcu)npornmwi)mopdoaun - BmMecto  1-(3-(4-
(4,4,5,5-rerpamerni-1,3,2-1rokcabopoian-2-1i1) P eHOKCH ) IPOITHIT ) TUTIEPHUIHHA.

'H SIMP (400 MT';, DMSO-d¢) & 8,35 (d, 1H), 8,34 (s, 1H), 8,10 (d, 1H), 7,59 (d, 2H), 7,06 (s, 2H), 7,01
(d, 2H), 4,04 (t, 2H), 3,82-3,68 (m, 1H), 3,58 (t, 4H), 2,50-2,22 (m, 6H), 1,90-1,78 (m, 4H), 1,78-1,69 (m, 2H),
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1,63 (dd, 1H), 1,38-1,20 (m, 4H), 1,19-1,05 (m, 1H).

(HPLC-MS) tg 1,40 mun; APCI-MS 439 [M+H]".

[Tpumep 53. 2-AmuHO-N-((11,4S)-4-runpoxcunukinorexcun)-5-(4-((1S,5R)-3-(npomn-2-uH- 1 -m)-3-
azaburukio[3.1.0]rexcan- 1 -wr)heHrIT) HHKO THHAMUT
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VYka3aHHOE B 3aroJioBKE COCAMHEHHE IOyl CIOCOOOM, aHAJIOTHYHBIM I 2-aMuHO-N-((11,4S)-4-
ruapokcurukiorexcun)-5-(4-((1S,5R)-3-(3-mopdomuaonponmn)-3-azadbunukio| 3. 1.0 rekcan- 1 -un)hennn ) au-
KoTHHamuaa (mpuMepa 5), 3a UCKIIOYEHHEM TOTO, 4YTO NpHUMEHsIH 3-Opomrmporn-1-uH BMmecto 4-(3-
Opommpormn)MopdorHa.

'H SIMP (400 MI'u, DMSO-d) & 8,38 (d, 1H), 8,31 (d, 1H), 8,12 (d, 1H), 7,59 (d, 2H), 7,21 (d, 2H), 7,13
(s, 2H), 4,59 (d, 1H), 3,73 (d, 1H), 3,52-3,38 (m, 2H), 3,21 (d, 1H), 2,93 (d, 1H), 2,83 (d, 1H), 2,72 (d, 1H), 2,40
(s, 3H), 1,95-1,75 (m, 4H), 1,44-1,19 (m, 5H), 0,80 (dd, 1H).

(UPLC-MS) tg 0,49 mun; ESI-MS 431 [M+H]".

ITpumep 54. 2-AmnHO-N-((11,4R)-4-runpoxcunmkiorexcui)-5-(4-((1R,5S)-3-(npon-2-un-1-nm)-3-
azaburmkio[3.1.0]rexcan-1-mr)peHnT) HHKOTHHAMH T

VYka3zaHHOE B 3arojIOBKE COCIAMHEHHE IMOYYAIH CIIOCOOO0M, aHATOTHYHBIM s 2-amMuHO-5-(4-((1R,5S)-3-
(1,3-mudropnpoman-2-wmn)-3-a3adunukio| 3. 1.0]rexcan- 1 -mm)dpermn)-N-((1r,4R )-4-ruip OKCHITUKITOT €KC YT ) HU -
KoTMHaMuzia (mpuMmepa 6), 3a HCKIIOYCHHEM TOTO, 4YTO IPUMEHSIM 3-Opommpon-1-uH Bmecto 1,3-
mudroprnponan-2-untpudropMeTaHCyIb(poHATa (TIPOMEKYTOUYHOTO COSAUHCHHS 62).

'"H SIMP (400 MTI't;, DMSO-d) & 8,39 (d, 1H), 8,31 (d, 1H), 8,12 (d, 1H), 7,59 (d, 2H), 7,21 (d, 2H), 7,12
(s, 2H), 4,59 (d, 1H), 3,76-3,70 (m, 1H), 3,46 (s, 2H), 3,45-3,37 (m, 1H), 3,22 (d, 1H), 2,83 (d, 1H), 2,72 (d,
1H), 2,71-2,69 (m, 2H), 1,92-1,77 (m, 5H), 1,51-1,17 (m, 5H), 0,80 (dd, 1H).

(UPLC-MS) tg 0,52 mun; ESI-MS 431 [M+H]".

IIpumep 55. 5-(4-((R)-1-(2-okca-6-azactmpo[3.3 Jrenran-6-mm)aTin)-2-xmopdennn)-2-amuao-N-((11,4R)-
4-TUIPOKCUITNKIIOTEKCHI ) HUKOTHHAMUT

VYka3aHHOe B 3arojIOBKE COCJMHEHHE MOJyJalld CIOCOOOM, aHajdorudHbM st S5-(4-((R)-1-(2-okca-6-
aszacrimpo[ 3.3 rentaH-6-mn )3t ) perwn)-2 -aMmuHO-N-(( 11,4R)-4-TuIpOKCUIIMKIIOTEKCHIT ) HUKOTHHAMUaa  (TIpu-
Mepa 3), 3a wuckmodeHueM Toro, uro mnpuMmensuid  (R)-6-(1-(4-6pom-3-xmopdennn)IThi)-2-okca-6-
aszacnmpo[3.3]rentan (mpoMexxyTouHOoe coenuHeHHe 55a) BMecto (R)-6-(1-(4-Opomdennn)aTun)-2-okca-6-
aszacnmpo[3.3]renrana (IPOMEKYTOYHOTO COeAUHCHHS 3b).

'H SIMP (400 MTI'ti, DMSO-dg) & 8,17 (m, 2H), 8,00 (s, 1H), 7,42-7,44 (m, 2H), 7,40 (m, 1H), 7,34 (bs,
2H), 4,62 (s, 3H), 4,55 -4,57 (m, 1H), 3,72 (m, 1H), 3,35-3,54 (m, 4H), 3,20-3,24 (m, 2H), 3,15 (bs, 1H), 1,78-
1,88 (m, 4H), 1,20-1,41 (m, 4H), 1,11 (bs, 3H).

(UPLC-MS) tg 0,47 mun; ESI-MS 471/473 [M+H]".

[Mpomexyrounoe coeaunenue 55a: (R)-6-(1-(4-0pom-3-xaophennn)atmn)-2-okca-6-azacnupo[3.3]renTan.

Vka3aHHOE B 3aroJIOBKE COCIMHEHHE IoJIydalnu crocobom, anamormyabiM mit  (R)-6-(1-(4-
Opombenmn)aTi)-2-okca-6-3acnupo[3.3]renTana (IPOMEKYTOUHOTO COeMUHEHUS 3b), 3a MCKIIIOUYEHHUEM TOTO,
gto npuMeHsuH (R)-1-(4-6pom-3-xmopdennn)stanamun BMecTo (R)-1-(4-6pompennn)stanamuna. (UPLC-MS)
tg 0,63 mun; ESI-MS 316/318 [M+H]".

[Tpumep 56. 2-AmuHO-5-(2-pTop-4-(((R)-2-MeTmnmupponuaui- 1 -um)mermn)pernn)-N-((11,4R)-4-
TUAPOKCU-4-METHIITUKIOTEKCHI ) HHKOTHHAMU T
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VYka3aHHOE B 3aroJjIOBKE COCIUHEHHE TOITydalli CIOCO00M, aHaJIOTHYHBIM Ut 2-aMHuHO-5-(3-¢Top-4-(((R)-
2-MeTuamuppoauanH- 1 -um)metnn)perrn)-N-((11,4R)-4-ruapokcu-4-Me THIIIUKIOTEKCHI )HUKOTHHAMU A (TIpH-
Mepa 46), 3a UCKITIOYSHUEM TOTo, 4To npuMeHsuH (R)-2-(2-dprop-4-((2-MeTHImuppoTuIuH- 1 -1T)MeTrIT) heHUI ) -
6-metni-1,3,6,2-mrokcazabopokan-4,8-m1uoH (mpomMexyTouHoe coeauHeHue 56a) Bmecto (R)-2-(3-brop-4-((2-
METWITHPPOTHINH- | -um)MeTrn)hennn )-6-metni-1,3,6,2-muokcazabopokan-4,8-muona  (MPOMEXKYTOUYHOTO CO-
enuHenns 46a). UPLC-HRMS tg 3,22 mun; ESI 441,26 [M+H]".

[Ipomexyrounoe coeauaenue S6a: (R)-2-(2-¢prop-4-((2-MeTHITTUPPOTUANH- | -AIT)METHI ) P EHILT)-6-METHII-
1,3,6,2-muokcazabopokan-4,8-110OH.

VYka3aHHOE B 3arojoBKE COCOMHEHHE IOJTydalnu crnocoboM, anaitormunbsM it (R)-2-(3-¢rop-4-((2-
METWITUPPOIUIUH- | -im)MeTn) pernn)-6-metni-1,3,6,2-nnokcazabopokan-4,8-11oHa  (IPOMEXYTOYHOTO  CO-
eauHeHWss 46a), 3a WCKIIOYCHHEM TOTO, YTO mpuMeHsu  3-¢rop-4-(6-metmn-4,8-nmuokco-1,3,6,2-
JIMOKCa3a00poKaH-2-uia)0eH3anpaeruy (IpoMeXKyToyHoe coequHeHne 56b) Bmecro 2-drop-4-(6-mermn-4,8-
Z[HOKCO;I,3,6,2—,I(I/IOK033360pOKaH-2—I/IH)6CH33HB£{QFI/I£[3. (mpomexxyTouHoro coemuHeHus 46b). ESI-MS 349
[M+H]".

I[Ipomexxyrounoe  coemmHeHne  56b:  3-drTop-4-(6-metmin-4,8-nuokco-1,3,6,2-1mnokcazabopokan-2-
W1)0eH3abACTH .

VYkazaHHOe B 3aroJIOBKE COCAMHEHHE IOYyJalld CIIOCOO0M, aHAJIOTHIHBIM Il 2-prop-4-(6-metnin-4,8-
nokco-1,3,6,2-mnokcazabopokaH-2-1mi)0eH3auIbaernaa (MPOMEXYTOUHOTO COeMMHEHUS 46b), 3a UCKITIOUCHHEM
TOrO, 4TO npuMeHsun (2-drop-4-popmmindeHnT)00poHOBYIO KUCIOTY BMecTo (3-(pTop-4-opmumdenuin)oopo-
HOBOH kucnotsl. ESI-MS 576 [2M+H,0+H]".

Mpumep 57. 2-AmuHO-5-(4-((1R,5S)-3-(2-dproparun)-3-azabunnkio[3.1.0]rexcan-1-mm)denwn)-N-(4-
THUIPOKCUOUITUKIO[2.2.2 |OKTaH- | -HT) HUKOTHHAMUJT

HQN\fN.
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VYka3zaHHOE B 3arojIOBKE COCIAMHECHHE IMOYYAIH CIIOCOOO0M, aHAJIOTHYHBIM s 2-amMuHO-5-(4-((1R,5S)-3-
(1,3-mudropnpoman-2-wmn)-3-a3adunukio| 3. 1.0]rexcan- 1 -mm)permn)-N-((1r,4R )-4-ruip OKCHITUKIIOT €KC YT ) HU -
KoTHHamuaa (mpuMepa 6), 3a UCKIIOYeHHeM Toro, 4ro mnpumeHsuii conmb HCl um  5-(4-((1R,5S)-3-
azabunmkio[3.1.0]rekcan- 1-um)penrmn)-2-amuHO-N-(4-ruApoKCHOUIINKI0[2.2.2 JoKTaH- | -1IT) HUKOTHHAMU 1A
(mpomexxytouHoro coemuHeHus 34a) Bmecto 5-(4-((1R,5S)-3-a3zabummkno[3.1.0]rekcan-1-um)deHmn)-2-aMiuHO-
N-((1r,4R)-4-rugp OKCUITUKIOTEKCHIT ) HUKOTHHAMUIA (TIPOMEKYTOYHOTO COeMMHEHUs 1a) U nmpuMeHsu 1-0pom-
2-propatan BMecto 1,3-mudToprponan-2-uiTpudTopMeTaHcyIbpoHaTa (MPOMEKYTOUHOTO COCIUHEHUS 6a).
Tlocne ouncTKH yKa3aHHOE B 3ar0JIOBKE COEIMHEHHE MOTy4danu B Buae conu TFA.

'H SIMP (400 MT', DMSO-dg) & 10,00 (bs, 1H), 8,38 (d, 1H), 8,04 (d, 1H), 7,85 (s, 1H), 7,77 (d, 2H),
7,35 (d, 2H), 7,08 (s, 2H), 4,83 (td, 2H), 4,74 (bs, 1H), 4,08 (bs, 1H), 3,89-3,57 (m, 4H), 3,18 (d, 1H), 2,24 (bs,
1H), 2,13-1,97 (m, 6H), 1,74-1,53 (m, 6H), 1,48 (bs, 1H), 1,17 (bs, 1H).

(UPLC-MS) tg 0,53 mun; ESI-MS 465 [M+H]'".

ITpumep 58. 2-AmuHo-5-(4-((1S,5R)-3-(4,4-nudToprmkinorekcmn)-3-azadurmkio[3.1.0Jrexkcan-1-
i) permn )-N-((1r,4S)-4-runpokcu-4-Me THIIIUKIOT €KCHT ) HHKOTHHAMHT

HaM._ N

Yka3aHHOE B 3aroJIOBKE COCJIMHEHHE IMOyJalu crocodom, anamorudabM st (1R,5S)-tper-Oytumn-1-(4-
(6-amuHO-5-(((11,4R)-4-rUAPOKCUITMKIIOT €KCHIT)KapOaMOWT ) TUPUANH-3 -1 ) peHr )-3 -a3aoumukino[ 3. 1.0 Jrekcan-
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3-kapOokcmiaTa (IPOMEKYTOYHOTO COCIAWHEHHS 1b), 32 UCKIIOYEHHUEM TOTO, YTO MPUMEHSITH 2-aMHHO-5-(4-
((1S,5R)-3-(4,4-mudToprmknorekcuin)-3-azadumukio[ 3. 1.0rekcan- 1 -nir) peHUIT) HUKOTHHOBYIO  KHCIIOTY  (TIpo-
MEXYTOYHOE COeIMHEHNE 35a) BMECTO 2-amMuHO-5-(4-((1R,5S)-3-(TpeT-0yToKkcuKapOOHwI)-3-
azaburukio[3.1.0]rexcan-1-wm1)heHWT) HHKOTHHOBOK KHUCIOTHI (ITPOMEXYTOYHOTO COCMUHEHUS 1¢) U pUMEHs-
JIM TPaHC-4-aMHUHO- | -METHIIIIMKIIOTEKCAHOI BMECTO TPaHC-4-aMIHOIIMKIIOTEKCAHOA.

Heounmennsiii nmpomykT ounmanmu ¢ momorisio prepHPLC (cioco6 1a) u mpomyckanu yepe3 HOHOOOMEH-
He1id KapTpuk (PL-HCO3) mis o6ecconuBaHus ¢ MOJYICHHEM YKAa3aHHOTO B 3aT0JIOBKE COCIMHCHHUS.

'H SIMP (400 MI'u, DMSO-d) & 8,39 (d, 1H), 8,29 (d, 1H), 8,10 (d, 1H), 7,59 (d, 2H), 7,25 (d, 2H), 7,10
(s, 2H), 4,33 (s, 1H), 3,81 (bs, 1H), 3,39 (d, 2H), 2,62-2,56 (m, 1H), 2,00 (bs, 2H), 1,88-1,76 (m, 8H), 1,67-1,53
(m, 4H), 1,50-1,43 (m, 4H), 1,30 (t, 1H), 1,17 (s, 3H), 0,86-0,68 (m, 1H).

(UPLC-MS) tg 0,61 mun; ESI-MS 525 [M+H]'".

[Ipumep 59. 5-(4-((R)-1-(2-okca-6-a3actupo[ 3.3 Jrenrran-6-mn)aTen ) penwmn)-2-amuHo-N-((1r,4R)-4-
THIIPOKCHU-4-METHIIIUKIOT €KCHII ) HHKOTHHAMI

HaN N
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VYka3aHHOe B 3arojIOBKE COCJMHEHHE MMOJyJalld CIOCOOOM, aHajdorudHbiM st S5-(4-((R)-1-(2-okca-6-
aszacrimpo[ 3.3 rentaH-6-mn )3t ) perwn)-2 -aMmuHO-N-(( 11,4R)-4-THIpOKCUIIMKIOTEKCHIT ) HUKOTHHAMUaa  (TIpu-
Mepa 3), 3a HCKIIOYEHHEM Toro, 4rto mnpuMmeHsuma  (6-amuHO-5-(((11,41)-4-rUapoKcr-4-MeTHII-
IIUKIIOTEKCHI )KapOaM O ) TUPUINH-3-IT1)OOPOHOBYIO KHCIIOTY (MPOMEXKYTOUHOE coenuHeHue 59a) Bmecto (6-
amMuHO-5-(((11,4r)-4-TUIPOKCUIIMKIIOTEKCHIT)KapOaMONIT ) TUPHIMH-3 -1 )00POHOBOI KHCIOTHI (IIPOMEXYTOYHOTO
COCIIMHEHUS 3a).

'H SIMP (400 MI';, DMSO-de) & 8,38 (s, 1H), 8,25 (bs, 1H), 8,11 (d, 1H) 7,71-7,54 (m, 2H), 7,49-7,28 (m,
2H), 7,12 (bs, 2H), 4,61 (bs, 4H), 4,31 (s, 1H), 3,89-3,68 (m, 2H), 3,31 (s, 15H), 3,27-2,99(m, 2H), 1,86-1,69
(m, 2H), 1,66-1,52 (m, 2H), 1,51-1,35 (m, 5H), 1,16 (s, 1H), 1,30-0,95 (m, 2H).

(UPLC-MS) tg 0,47 mun; ESI-MS 451 [M+H]'".

IIpomexxyrounoe coemuueHue 59a: (6-amunO-5-(((11,4r)-4-rUApOKCH-4-METHITIUKIOTCKCILIT)KapOaMOLT)
MUPHUIAH-3-WT)00pOHOBAsT KHCIIOTA.

VYkazaHHOe B 3arojIOBKE COCIUHEHHE IOJydalld CcriocoOoM, aHamorHdHbIM 1 (6-amuHO-5-(((1r,41)-4-
THUAPOKCUITUKIIOTEKCHIT )KapOaMOWIT ) TUPUINH-3 -HIT1)00POHOBOW KHCIOTHI (MPOMEKYTOYHOTO COCMMHEHHS 3a), 3a
WUCKITIOYEHUEM TOTO, HYTO NPHMEHSIH 2-aMHUHO-5-0poM-N-((11,41)-4-ruapoKCH-4-MEeTHITUKIOTEKCHI JHH-
KOTHHaMu (TPOMEXYTOYHOE coeauHenne S59b) BmecTo 2-aMuHO-5-0poM-N-((11,41)-4-rUAPOKCHUITUKIO-
TeKCHJI)HUKOTHHAMUIA (TIPOMEXKYTOIHOTO COSTUHEHHS 3C).

(UPLC-MS) tg 0,33 mun; ESI-MS 394 [M+H]".

[Mpomexyrounoe coenunaeHue 59b: 2-amuHO-5-0poM-N-((1r,41)-4-ruapoKcu-4-MeTHITIMKIOTEKCHIT ) HUKO-
TUHAMUA].

VYka3aHHOE B 3aroJI0BKE COEIMHEHUE MOTYYaIn CIIOCOO0M, aHAIOTUYHBIM JUIsl 2-aMUHO-5-0poM-N-((1r,41)-
4-rupOKCUIMKIIOT €KCHIT) HHKOTHUHAMI A (TIPOMEKYTOYHOTO COSIUHEHHS 3¢), 32 UCKIIIOYEHHEM TOTO, YTO IPH-
MEHSUTH TpaHC-4-aMHUHO- | -METHIIITUKIIOTEKCAaHOJI BMECTO TpaHc-4-amuHonukimorekcanona. (UPLC-MS) tz 0,68
mun; ESI-MS 328/330 [M+H]".

Ipumep  60.  2-AmunH0-5-(4-((1R,55)-3-(0yT-2-uH-1-1m)-3-a3abunukio[3.1.0]rekcan- 1 -mr)hennn)-N-
((11,4R)-4-ruAp OKCUITHKIIOTCKCHIT ) HHKO THHAMHU /T

VYka3aHHOE B 3aroJIOBKE COCJIMHEHHUE IOJIYJalld CIIOCOOOM, aHaJOTHIHBIM i 2-amuHO-5-(4-((1R,5S)-3-
(1,3-mudroprponan-2-mn)-3-azaburukio[3.1.0]rekcan- 1 -wm)dennn)-N-((1r,4R)-4-ruapoKCHITUKIIOTEKC I ) HH-
KoTHHaMua (mpuMepa 6), 3a HCKIIIOYEHUEM TOTO, YTO MPUMEHSUTH 1-6poMOyT-2-uH BMecTO 1,3-mudroprporman-
2-untpudropMmeTaHcyabpoHaTa (IPOMEKYTOYHOTO COSANHEHUS 6a).

'H SIMP (400 MT';, DMSO-de) & 8,39 (d, 1H), 8,31 (d, 1H), 8,12 (d, 1H), 7,59 (d, 2H), 7,21 (d, 2H), 7,12
(s, 2H), 4,58 (d, 1H), 3,77-3,71 (m, 1H), 3,43-3,37 (m, 3H), 3,22 (d, 1H), 2,92 (d, 1H), 2,80 (d, 1H), 1,93-1,78
(m, 8H), 1,44-1,19 (m, 6H), 0,79 (dd, 1H).

(UPLC-MS) tg 0,54 mun; ESI-MS 445 [M+H]".

[Mpumep 61. 2-Amuno-N-1uKIorekcmi-5-(4-(nmmnepuaus- 1 -11) G eHIIT) HIKOTHHAMA
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YkazaHHOE B 3aTOJIOBKE COSAMHEHHE MMOTyJalld CIIOCOOOM, aHAJTOTHYHBIM ISl 2-aMHUHO-N-IIHKIOTeKCHII-5-
(4-(3-(mumepuauH- 1 -rn)nponokcn)heHnT ) HUKoTHHAMuUAa (ipuMepa 43), 3a UCKITIOYEHHEM TOTO, YTO TIPUMEHS-
i 4-(unepuauH- 1 -min)peHmIoopoHoBYI0 kucnoty BmecTo 1-(3-(4-(4,4,5,5-terpamernn-1,3,2-nnokcabopoman-
2-11)PEHOKCH ) ITPOITHIT ) TATIEPHUINHA.

'H SIMP (400 MI'u, DMSO-dy) & 8,33 (d, 1H), 8,33 (s, 1H), 8,08 (d, 1H), 7,51 (d, 2H), 7,01 (s, 2H), 7,00
(d, 2H), 3,82-3,68 (m, 1H), 3,17 (t, 4H), 1,90-1,78 (m, 2H), 1,78-1,69 (m, 2H), 1,68-1,49 (m, 7H), 1,38-1,20 (m,
4H), 1,19-1,05 (m, 1H).

(HPLC-MS) tg 1,40 mun; APCI-MS 379 [M+H]".

[Mpumep 62. 2-Amuno-N-(3-(ruapokcumerin)onnukio| 1.1.1]nentan-1-um)-5-(4-((1S,5R)-3-(rerparuapo-
2H-nupan-4-mn)-3-a3adbunukio| 3.1.0]rekcan- 1 -1r) (e HIT ) HHKOTHHAM T

FaN
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VYka3aHHOE B 3aroJIOBKE COEIMHEHHE MOIydasld criocoboM, ananoruuHeM it (1R,5S)-tper-OyTui-1-(4-
(6-amuHO-5-(((11,4R)-4-rHAPOKCUITMKIIOT €KCHIT)KapOaMOWT ) TUPUANH-3 -1 ) peHr )-3 -a3aoumukino[ 3. 1.0 Jrekcan-
3-kapOokcmiiata (TIPOMEXKYTOYHOTO COSAMHEHHS 1b), 3a MCKIIIOUYEHHUEM TOTO, YTO NMPUMEHSUIH 2-aMHHO-5-(4-
((1S,5R)-3-(Terparuapo-2H-nupan-4-mm)-3-azadumukio[ 3.1.0]rekcan- 1 -uin) heHUIT) HHKOTHHOBYIO KHUCIIOTY
(mpomexxyTouHoe  coeamHeHne — 28a)  BMecTo  2-aMmHO-5-(4-((1R,5S)-3-(Tper-OyToxcukapOoHwMI)-3-
azaburukio[3.1.0]rexcan-1-wm1)heHWT) HHKOTHHOBOK KHUCIOTHI (ITPOMEXYTOYHOTO COCMUHEHUS 1¢) U pUMEHs-
JIM TPaHC-4-aMHUHO- | -METHIIIIMKIIOTEKCAHOJI BMECTO TPaHC-4-aMIHOIIMKIIOTEKCAHOIA.

Heounmennbrii mponykr cHavama ouumand ¢ momomipio prepHPLC (cmoco6 1a), 3atem  am-
xpomartorpapun ¢ obpameHHoi (azoii (crmocob 3a) ¢ moayueHneM YKa3aHHOTO B 3ar0JIOBKE COCIMHEHHUS B BUJIE
0ecIIBETHOTO TBEPIOTO BEIIECTBA.

'H SIMP (400 MTI'tr, DMSO-dg) & 8,92 (d, 1H), 8,46 (s, 1H), 8,22 (s, 1H), 7,61 (d, 2H), 7,25 (d, 2H), 7,18
(s, 2H), 4,15-4,09 (m, 1H), 3,88-3,82 (m, 2H), 3,42-3,36 (m, 3H), 3,10 (bs, 1H), 2,65-2,34 (m, 12H), 1,85-1,75
(m, 3H), 1,45-1,31 (m, 6H), 0,77 (bs, 1H).

(UPLC-MS) tg 0,49 mun; ESI-MS 491 [M+H]".

Ipumep  63.  2-AmuHO-N-(4-runpokcudbunkio[2.2.2]okraH-1-mr)-5-(4-((1S,5R)-3-(okceTan-3-wmi)-3-
azaburukio[3.1.0]rexcan- 1 -wr)heHIT) HHKO THHAMUT
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VYka3aHHOe B 3aroJIoBKE€ COCIWHEHHE TONydalW CIIOCOOOM, aHAIOTHYHBIM IS 2-amMuHO-N-((1r,4R)-4-
ruapokcurkiorexcun)-5-(4-((1R,5S)-3-(1-(Metuncynbpponnn ) munepuana-4-nn)-3-azabunukio[ 3.1.0]rekcan-
1-un)denwn)aukoTnHaMuga (mpuMepa 1), 3a UCKIIIOUYeHnEM Toro, 4yto puMensu cob HCI u 5-(4-((1S,5R)-3-
azaburukio[3.1.0]rexcan-1-wmn)denmn)-2-aMuHO-N-(4-THIPOKCHOUTINKIO[ 2.2.2 JoKTaH- | -1T) HHKOTHHAMH A
(mpomexxytouHoro coemuHeHus 40a) Bmecto 5-(4-((1R,5S)-3-azabummkno[3.1.0]rekcan-1-um)deHmn)-2-aMiuHO-
N-((1r,4R)-4-rugp OKCUITUKIOTEKCHIT ) HUKOTHHAMU T (TTPOMEXYTOYHOTO COSTUHEHMsI 1a) ¥ MPUMEHSUTH OKCETaH-
3-oH BMeCTO 1-(MeTHICYJIB(GOHIIT)TUTIEPUINH-4-0HA.

'H SIMP (400 MI';, DMSO-dq) & 8,34 (d, 1H), 7,98 (d, 1H), 7,80 (s, 1H), 7,57 (d, 2H), 7,22 (d, 2H), 6,92
(s, 2H), 4,61-4,56 (m, 2H), 4,52-4,48 (m, 2H), 4,32 (s, 1H), 3,80-3,74 (m, 1H), 3,03 (d, 1H), 2,57-2,51 (m, 3H),
2,14-1,98 (m, 6H), 1,88-1,85 (m, 1H), 1,71-1,55 (m, 6H), 1,45-1,35 (m, 1H), 0,83-0,80 (m, 1H).

(UPLC-MS) tg 0,51 mun; ESI-MS 475 [M+H]'".

[pumep 64. 2-AmunO-N-(4-runpoxcudounukno[2.2.2]Jokran-1-mm)-5-(4-((1R,5S)-3-(okceran-3-um)-3-
azaburmkio[3.1.0]rexcan-1-mr)peHn) HHKOTHHAMH T
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VYkazaHHOE B 3aroJIOBKE COCJMHCHHE MOIYYaldd CIIOCOOOM, aHANOTHYHBIM s 2-amuHO-N-((1r,4R)-4-
ruapokcurukiorekcun)-5-(4-((1R,5S)-3-(1-(Metuncynbponun ) munepuana-4-nn)-3-azadbunukio[ 3.1.0]rekcan-
1-un)denwn)HukoTnHaMuga (mpuMepa 1), 3a UCKIIOUYeHneM Toro, yto puMensau coib HCI u 5-(4-((1R,5S)-3-
azaburukio[3.1.0]rexcan-1-wmn)denmn)-2-aMuHO-N-(4-THAPOKCHOUTINKIO[ 2.2.2 JoKTaH- | -1IT) HHKOTHHAMH A
(mpomexxytouHoro coemuHeHus 34a) Bmecto 5-(4-((1R,5S)-3-a3zabummkmno[3.1.0]rekcan-1-um)deHmn)-2-aMiuHO-
N-((1r,4R)-4-rugpOKCUITUKIOTEKCHIT ) HUKOTHHAMUIA (TTPOMEXYTOYHOTO COSTUHECHMSI 1a) ¥ MPUMEHSUTH OKCETaH-
3-oH BMecTO 1-(MeTHIICYITb)OHMIT)TUTIEPUINH-4-0HA.

'H SIMP (400 MT';, DMSO-dq) & 8,34 (d, 1H), 7,98 (d, 1H), 7,80 (s, 1H), 7,57 (d, 2H), 7,22 (d, 2H), 6,92
(s, 2H), 4,61-4,56 (m, 2H), 4,52-4,48 (m, 2H), 4,31 (s, 1H), 3,81-3,76 (m, 1H), 3,03 (d, 1H), 2,57-2,51 (m, 3H),
2,07-2,03 (m, 6H), 1,88-1,85 (m, 1H), 1,65-1,61 (m, 6H), 1,45-1,35 (m, 1H), 0,83-0,80 (m, 1H).

(UPLC-MS) tg 0,55 mun; ESI-MS 475 [M+H]'".

[Mpumep 65. 2-AmuHO-N-nKIOTeKCHI-5-(4-((2-(4-MeTrmunepa3uH- 1 -1 )3T kapOaMort ) h eHHIT ) HUKO-
TUHAMHU]]

LN/\I MNHa
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VYkazaHHOE B 3aroJIOBKE COCJIMHEHHUE IMOyJalu crocodom, anamorudabM st (1R,5S)-tper-Oytumn-1-(4-
(6-amuHO-5-(((11,4R)-4-rHAPOKCUITMKIIOT €KCHIT)KapOaMOW ) TUPUANH-3 -1 ) peHr )-3-a3aounukino[ 3. 1.0 rekcan-
3-kapOokcmiata (TIPOMEKYTOYHOTO COSAMHEHHS 1b), 32 MCKIIIOUYEHHUEM TOTrOo, YTO MpUMEHSUH 4-(6-aMHHO-5-
(IMKITOTEKCUITKapOAMOWIT ) TUPUAMH-3-MIT1)OCH30MHYI0 KHUCIOTY (IPOMEKYTOYHOE COeTUHEeHHe 65a) BMecTo 2-
amMuHO-5-(4-((1R,5S)-3-(Tper-OyTrokcukapOoonm)-3-a3adumnukio[3.1.0]rekcan- 1 -mn) G eHUIT) HUKOTHHOBOW ~ KH-
CJIOTHI (TIPOMEKYTOYHOT'O COCAMHEHUS 1¢) M MpUMEHSIH 2-(4-METWIMUIIepa3uH- 1 -m1)3TAHAMIUH BMECTO TpaHC-
4-aMUHOIIIKIIOTeKCcaHoMa. HeOUnIeHHBIH MPOIYKT OYUINAIA C TIOMOIIBI0 XpoMaTorpadpuu ¢ HOPMaIbHOH (a-
30 (cmocob 2¢) ¢ momyd4eHHEeM YKa3aHHOTO B 3arOJIOBKE COCTUHEHUS B BHJIE IPS3HO-0CIIOTO TBEPAOTO BEIIECT-
Ba.

'H SIMP (400 MI'u, DMSO-dy) & 8,50 (d, 1H), 8,42 (t, 1H), 8,37 (d, 1H), 8,23 (d, 1H), 7,91 (d, 2H), 7,80
(d, 2H), 7,25 (s, 2H), 3,82-3,65 (m, 1H), 3,40 (q, 2H), 3,32-3,13 (m, 3H), 2,99-2,83 (m, 1H), 2,43-2,31 (m, 6H),
2,17 (s, 3H), 1,90-1,80 (m, 2H), 1,80-1,70 (m, 2H), 1,70-1,55 (m, 1H), 1,40-1,25 (m, 4H), 1,20-1,10 (m, 1H).

(HPLC-MS) tg 1,28 mun; APCI-MS 465 [M+H]".

[Ipomexyrounoe coennaenne 65a: 4-(6-aMuHO-5-(IUKIOTEKCUITKAPOAMOWIT ) TUPHUINH-3 -1IT)0CH30MHAS K-
cloTA.

YkazaHHOE B 3aTOJIOBKE COSAMHEHHE MMOTyJalld CIIOCOOOM, aHAJIOTHYHBIM ISl 2-aMHUHO-N-IHKIOTeKCHII-5-
(4-(3-(munepuaun- 1 -mwn)npornokcn)peHnn) HUKoTHHaMHAa (TpuMepa 43), 3a HCKIII0YEHHEM TOTOo, YTO NPHUMEHS-
m 4-(4,4,5,5-terpamernin-1,3,2-nnokcaboponan-2-mn)0eH30iHyI0  Kuciaoty — BMmecto  1-(3-(4-(4,4,5,5-
terpameTni-1,3,2-anokcabopoaan-2-1min)peHOKCH ) IPONHI ) TUIIepUArHA. HEeounIeHHbI TPOAYKT PacTHPaH C
2-MPOMAaHOJIOM ¢ MOJYYCHUEM KOPUYHEBATOTO TBEPAOTO BEIIECTBA, KOTOPOE OYHUINANU ¢ momomibio prepHPLC
(coco6 1a). Uuctele ppakuuu coOMpany U KOHICHTPUPOBAIU MPH MOHWKCHHOM JaBIICHHUH, 3aTEM MOBBIIIAIA
OCHOBHOCTH ¢ ToMomsio Na,COs, mocne 4ero yKa3aHHOE B 3arojIOBKE COCIMHEHHE OCa)XIaloch B BHIE Oec-
I[BETHOTO TBEPJOTO BEIIECTBA, KOTOPOE OT(GHIGTPOBHIBAIM W BBICYIIMBAIN TIPH ITOHWKEHHOM IaBIICHHM.
(HPLC-MS) tg 1,52 mun; ESI-MS 340 [M+H]".

[Tpumep 66. 2-AmuHO0-5-(4-((1S,5R)-3-(1,3-nudropnpomnan-2-nn)-3-azaburukio[3.1.0]rekcan-1-
nn)pennn )-N-((11,4S)-4-TuapOKCHITMKIIOT€KCHIT ) HHKOTHHAMH/T

HaN LN

Q?L; N
o @E\

VYka3zaHHOE B 3arojIOBKE COCAMHECHHE IMOYYATH CIIOCOOOM, aHATOTHYHBIM s 2-amMuHO-5-(4-((1R,5S)-3-
(1,3-mudropnpoman-2-wmn)-3-a3adunukio| 3. 1.0]rexcan- 1 -mm)permn)-N-((1r,4R)-4-ruip OKCHITUKITOT €KC YT ) HU -
KoTMHaMuzia  (mpuMepa 5), 3a  HCKIIOYEHHEM TOrO, 4YTOo mpuMeHsan  1,3-mudropnponan-2-
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witpudTopMeTaHCYIbPOHAT (IPOMEKYTOYHOE COeAMHEHHE 6a) BMecTo 4-(3-OpoMmpornmn)MopdonHa.

'H SIMP (400 MT';, DMSO-de) & 8,39 (d, 1H), 8,31 (d, 1H), 8,12 (d, 1H), 7,59 (d, 2H), 7,24 (d, 2H), 7,12
(s, 2H), 4,68 (t, 2H), 4,57 (dd, 3H), 3,81-3,65 (m, 1H), 3,46-3,35 (m, 2H), 3,08 (d, 1H), 2,93 (d, 1H), 2,83 (dd,
1H), 2,05-1,76 (m, 5H), 1,53-1,16 (m, 6H), 0,78 (dd, 1H).

(UPLC-MS) tg 0,68 mun; ESI-MS 471 [M+H]".

Ipumep 67.  2-AmunHo-N-((11,4S)-4-ruapokcunmkiorekcui)-5-(4-((1S,5R)-3-(2,2,2-tpucTopatn)-3-
azaburukio[3.1.0]rexcan- 1 -wr)heHIT) HHKO THHAMUT
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VYka3zaHHOE B 3arojIOBKE COCAMHEHHE IMOYYAIH CIIOCOO0M, aHATOTHYHBIM s 2-amMuHO-5-(4-((1R,5S)-3-
(1,3-mudropnpoman-2-mn)-3-a3adunukio| 3. 1.0]rekcan- 1 -mm)dpermn)-N-((1r,4R )-4-ruip OKCUITUKITOT €KC YT ) HU -
KoTHHaMuaa (mpuMepa 5), 3a UCKITIOYSHUEM TOTO, YTO MPUMEHSITH 2,2,2-TpUPTOPITHITPUPTOPMETAHCYIb(DOHAT
BMecTO 4-(3-Opommpormin)MopdosrHa.

'H SIMP (400 MI', DMSO-d) & 8,46-8,31 (m, 2H), 8,18 (bs, 1H), 7,59 (d, 2H), 7,29 (bs, 1H), 7,23 (d,
2H), 3,83-3,54 (m, 1H), 3,51-3,24 (m, 5H), 3,11 (d, 1H), 2,92 (d, 1H), 2,86 (m, 1H), 1,92-1,77 (m, 5H), 1,29-
1,21 (m, 1H), 1,42-1,18 (m, 4H), 1,14 (bs, 1H), 0,85-0,79 (m, 1H).

(UPLC-MS) tg 1,04 mun; ESI-MS 475 [M+H]".

[Tpumep 68. 5-(4-((R)-1-(2-okca-6-a3zacriupo[ 3.3 JrenrtaH-6-m)a T ) permn)-2-amuHo-N-((11,3R)-3-
THIIPOKCHAIaMaHTaH- | -FJT1)HUKOTHHAMUJT

HoN ...
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VYka3aHHOe B 3arojIOBKE COCJMHEHHE MOJyJalld CIOCOO0OM, aHajdorudHbM st S5-(4-((R)-1-(2-okca-6-
aszacrimpo[ 3.3 rentad-6-mn)3trn) permn)-2 -aMmuHO-N-(( 11,4R)-4-THIpOKCUIIMKIOTEKCHIT ) HUKOTHHAMU 2  (TIpu-
Mepa 3), 3a HCKIIOYEHHEM TOro, uro mnpuMmeHsim  (6-amuHO-5-(((11,3r)-3-ruapokcuagamanTas-1-
WIT)KapOaMOMIT) TUPUANH-3-11)00POHOBYIO KHCIIOTY (IPOMEXYTOYHOE coeluHeHHe 68a) BMecTo (6-aMHHO-5-
(((1r,4r)-4-ruap OKCUIIMKIIOTSKCHIT ) KapOaMOWIT ) TUPU TN H-3 -1 )OOPOHOBON KHCIOTH (IMIPOMEXKYTOYHOTO COCIIH-
HeHus 3a).

'H SIMP (400 MI', DMSO-de) & 8,65 (bs, 1H), 8,49 (s, 1H), 8,35 (s, 1H), 7,87 (d, 2H), 7,59 (d, 2H), 4,73
(dd, 2H), 4,65-4,54 (m, 4H), 4,45-4,39 (m, 1H), 4,16-4,10 (m, 1H), 3,98 (s, 1H), 3,90 (bs, 1H), 2,21 (s, 2H),
2,04-1,94 (m, 6H), 1,60 (bs, 2H), 1,49-1,43 (m, 3H).

(UPLC-MS) tg 0,56 mun; ESI-MS 489 [M+H]".

IIpomexyrounoe coeamnenne 68a: 6-ammuHo-5-(((1r,3r)-3-THapokcruagamManTaH- 1 -1 )KapOaMOWIT) TUPH-
JTINH-3-1T1)00POHOBAST KUCIIOTA.

VYkazaHHOe B 3arojIOBKE COCIUHEHHE IOJydalld CriocoOOM, aHamorHdHbIM 1y (6-amuHO-5-(((1r,41)-4-
TUAPOKCUITUKIIOTEKCHIT )Kap O0aMOYIT ) TUPUINH-3 -HIT1)0O0POHOBOW KHCIOTHI (TPOMEKYTOYHOTO COSMUHEHHS 3a), 3a
WCKITIOYCHUEM TOTO, YTO NPHUMEHSIH 2-aMuHO-5-0poM-N-((1r,3r)-3-rumpokcranamMaHTaH- 1 -w1) HHKOTHHAMH]T
(mpomexyTouHoe  coemuHeHHe 68b)  BMecTo  2-aMHHO-5-0poM-N-((1r,4r)-4-rHIpOKCHITMKIIOTSKCHUIT)HH-
KOTHHAMUJA (IpoMexyTouHoro coemunenns 3c). (UPLC-MS) tg 0,47 mun; ESI-MS 332 [M+H]".

[Mpomexyrounoe coenunenne 68b:  2-ammHO-5-OpoM-N-((1r,3r)-3-rugpokcnanamanTas- 1 -1i1)HUKO-
TUHAMU].

VYka3aHHOE B 3aroJI0BKE COEIMHEHHUE MOTYYaIl CIIOCOO0M, aHAIOTHYHBIM JUIsl 2-aMUHO-5-0poM-N-((1r,4r)-
4-TUIPOKCUITNKIIOTEKCHI ) HUKOTUHAMHUAA (TTPOMEXYTOUHOTO COSTUHEHHS 3C), 32 UCKIIOYEHUEM TOTO, YTO TIPH-
MEHSUTH 3-aMHHO- | -alaManTaHosl BMecTo TpaHc-4-amuHonmkiorekcanona. (UPLC-MS) tg 0,82 mun; ESI-MS
366/368 [M+H]".

[Ipumep 69. 2-AmuHO-N-1IIKIOTeKCHIT-5-(4-(MOp hoarH-4-KapOOHMI ) pEHIIT ) HHKOTHHAMH/T

Qe mi:;o

VYka3aHHOE B 3aroj0BKE COCIUHEHHE TOJTydali CIOCO00M, aHAJIOTUYHBIM JUI 2-aMHHO-N-IIUKIJIOT€KCHII-5-
(4-(3-(munepuauH- 1 -mwn)npornokcn)peHnn)HUKOTHHaMHAa (TpuMepa 43), 3a HCKIII0YEHHEM TOTOo, YTO NMPHUMEHS-
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m  4-(MopdommH-4-kapOoHWT)PeHNIOOPOHOBYIO  KHCIOTY  BMecto  1-(3-(4-(4,4,5,5-terpamernn-1,3,2-
JMOKCA00poITaH-2-11)(PEHOKCH ) TPOTIFLI ) TATICPUIMHA.

'H SIMP (400 MI'u, DMSO-d) & 8,47 (d, 1H), 8,42 (s, 1H), 8,30 (d, 1H), 7,78 (d, 2H), 7,51 (d, 2H), 7,49
(s, 2H), 3,85-3,70 (m, 1H), 3,70 -3,50 (m, 8H), 1,90-1,80 (m, 2H), 1,80-1,70 (m, 2H), 1,70-1,55 (m, 1H), 1,35-
1,29 (m, 4H), 1,28-1,05 (m, 1H).

(HPLC-MS) tg 1,51 mun; APCI-MS 409 [M+H]".

Ipumep 70. 2-Amuno-N-((11,4R)-4-ruapokcunmkiiorekcun)-5-(4-((1R,5S)-3-(okceTan-3-unmeTwn)-3-
azaburukio[3.1.0]rexcan- 1 -wr)heHIT) HHKO THHAMUT

o o

Yka3zaHHOE B 3arojIOBKE COCIAMHEHHE IMOYYaTH CIIOCOOO0M, aHATOTHYHBIM s 2-amMuHO-5-(4-((1R,5S)-3-
(1,3-mudropnpoman-2-mn)-3-a3adunukio| 3. 1.0]rekcan- 1 -mr)permn)-N-((1r,4R )-4-ruip OKCUITUKITOT €KC YT ) HU -
KOTHHAMUJIa (mpumepa 6), 3a UCKJTFOUCHHEM TOTO, 4TO NPUMEHSITN OKceTaH-3-
WIMETHITpUQTOpMETAHCYIbQOHAT (TIpoMexyTouHoe coeamHenue 70a) Bmecto 1,3-mudropnponan-2-
wiTpudropmMeTancyabpoHaTa (IPOMEKYTOUHOTO COSTUHEHHS 6a) U PEaKkIMOHHYI0 CMECh NEepeMEIINBaIH TPH
60°C B Teuenue 3 4.

'H SIMP (400 MI'u, DMSO-d,) & 8,38 (d, 1H), 8,30 (d, 1H), 8,11 (d, 1H), 7,58 (d, 2H), 7,21 (d, 2H), 7,12
(s, 2H), 4,66 (dt, 2H), 4,58 (d, 1H), 4,28 (t, 2H), 3,90-3,66 (m, 1H), 3,43-3,35 (m, 1H), 3,25 (dd, 1H), 3,19-3,09
(m, 1H), 2,97 (d, 1H), 2,79 (d, 2H), 2,62-2,51 (m, 2H), 1,98-1,75 (m, 5H), 1,48-1,13 (m, 5H), 0,75 (dd, 1H).

(UPLC-MS) tg 0,46 mun; ESI-MS 463 [M+H]".

[Ipomexyrounoe coequHenne 70a: okceTaH-3-mIMETHITPUPTOPMETAaHCYTH(POHAT.

VYkazaHHOe B 3aroJIOBKE COEIMHEHHE TOJIydald CIOCOO0M, aHAJIOTHMYHBIM s 1,3-mudTopnpomnaH-2-
untpudTopMeTaHCyIb(hoHaTa (TPOMEKYTOUHOTO COSTUHEHHS 6a), 32 UCKIIOUCHHEM TOTO, YTO MPUMEHSUIA OK-
ceTaH-3-wIMeTaHos BMecTo 1,3-audTopnponan-2-oia, U €ro NoJIydad B BHJEC HEOUHIIEHHOTO Macia, KOTOpoe
NPUMEHSUTN 0e3 TONOTHUTEIBHOW OYHCTKH.

Mpumep 71. 2-AmuHo-N-((15,4R)-4-runpoxcunukinorekcun)-5-(4-((1S,5R)-3-u3onponmi-3-a3a0uIuKIIo
[3.1.0]rekcan- 1 -1im)heHHIT) HUIKOTHHAMHA ]
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VYka3aHHOE B 3aroJIOBKE COEIMHEHHE MOIydasld criocoboM, ananoruuHeM it (1R,5S)-tper-OyTui-1-(4-
(6-amunO0-5-(((11,4R)-4-TH 1P OKCHIIMKIIOT€KCHIT)KapOaMOnIT) IUpUAMH-3 -1t peHni)-3-a3adurmkio[ 3.1.0Jrexcan-
3-kapOokcmiaTa (IPOMEKYTOYHOTO COSAWHEHHS 1b), 32 UCKIIOYCHHUEM TOTO, YTO MPUMEHSITH 2-aMHHO-5-(4-
((1S,5R)-3-m3onpomnmn-3-a3aburukio[ 3. 1.0|rexcan- 1 -win) peHIT ) HHKOTHHOBYIO  KUCIOTY (IIPOMEXYTOYHOE CO-
equHenne 7la) BMecto 2-amuHO-5-(4-((1R,55)-3-(TpeT-OyTokcukapOonmn)-3-a3adbunukio[3.1.0]rekcan-1-
W1)(DSHUT)HUKOTUHOBOW ~ KUCJIOTHI  (MMPOMEXKYTOYHOTO  COEAWHEHHsS 1¢) W TNpUMEHsUId  [uc-4-
AMHUHOIIMKJIOTEKCAaHOIa THUAPOXJIOPHI BMECTO TpPaHC-4-aMHUHOLMKIOTeKcaHoNa. HeounImmeHHbIi IpOIyKT OYH-
manmy ¢ momonisio prepHPLC (crioco6 1a) ¢ momydeHneM yka3aHHOTO B 3aroJIOBKE COSIMHEHUS B BUJIC YKEJITOTO
TBEPJIOTO BEIIECTBA.

'H SIMP (400 MT';, DMSO-d,) & 8,49-8,34 (m, 2H), 8,17 (s, 1H), 7,67 (s, 2H), 7,36 (s, 2H), 7,16 (s, 2H),
4,43 (d, 1H), 3,81 (s, 2H), 3,81-3,59 (m, 4H), 1,88-1,62 (m, SH), 1,61-1,44 (m, 5H), 1,35 (s, 6H), 1,16 (s, 2H).

(UPLC-MS) tg 0,52 mun; ESI-MS 435 [M+H]'".

IIpomexxyrounoe coemuuenue 7la: 2-amuHO-5-(4-((1S,5R)-3-m3ompomnmi-3-azadurukino[3.1.0]rekcan-1-
W1)(pEeHIIT) HUKOTHHOBAsL KUCIIOTA.

VYka3zaHHOE B 3arojIOBKE COCAMHECHHE IMONYYATH CIIOCOOOM, aHAJIOTHYHBIM s 2-amMuHO-5-(4-((1R,5S)-3-
(TpeT-0yTokcukapOoHmN)-3-a3abunukio[3.1.0]rekcan- 1 -v1)peHUIT) HHKOTUHOBOH  KHCIOTHI  (TIPOMEXKYTOYHOTO
coenmuHeHUsT 1c¢), 3a HWCKIIOYEHWEM TOTO, YTO TPUMEHSUTHM MeThi-2-aMuHO-5-(4-((1S,5R)-3-m3ompommn-3-
azaburukio[3.1.0]rexcan-1-mn)deHmn)HUKOTHHAT (MTPOMEeXyTouHoe coemuHeHue 71b) Bmecto (1R,5S)-Tpet-
OyTuni-1-(4-(6-aMuHO-5-(MEeTOKCUKApOOHUN ) TUPUANH-3 -1 ) peH)-3 -a3a0uukino[ 3. 1.0 Jrekcan-3-kapOok-
cunara (mpomesxxyTtoutoro coeaunenus 1d). (UPLC-MS) tg 0,40 mun; ESI-MS 338 [M+H]".

[Ipomexxyrounoe coeamnenue 71b: metmi-2-amuno-5-(4-((1S,5R)-3-n3ompomnmi-3-azabumnumkio[3.1.0]rek-
caH- 1 -mr)(eHnIT) HHKOTHHAT.

VYkazaHHOE B 3arojIOBKC COCIMHCHHUC MOJIYYalld CIOCOOOM, aHAJOTHYHBIM JUIS METHI-2-aMUHO-5-(4-
((18,5R)-3-(2-meTokcuaTIIN)-3-a3a0unukio[ 3. 1.0]rekcan- 1 -wm)peHmn)HuKoTuHaTa  (TIPOMEKYTOYHOTO  COCIIH-
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HeHus 7b), 3a UCKIIFOUYEHHEM TOTO, YTO NMPUMEHSUIH 2-HoArponaH BMecTo 1-0pom-2-metokcuaTana. (UPLC-MS)
tg 0,65 mun; ESI-MS 352 [M+H]".

IMpumep 72. 2-AmuHO-N-((11,4R)-4-runpokcu-4-mMetunmuriorekcn)-5-(4-(((R)-2-metmmupponmuaus-1 -
MIT)MeTHI ) (DSHNUI ) HUKOTHHAMUT

B pactBop (4-(6pommernin)hennn)oopoHoBoii kucnothl (73,1 mr, 0,340 MMoib) B aneToHUTpHie (2 MiT)
nobasnsm (R)-2-metwmmupponuaus (29,0 mr, 0,340 mmoinb) u K,CO5 (78 mr, 0,567 MMoJIb) TIpH K.T. B aTMO-
chepe azoTa W MONYUICHHYIO CyCIeH3WIo Oenoro 1Beta nepememuBain npu 60°C B Teuenue 2 4. JloGasmsmu
Bogy (I wim) mpm KT. c nocrepyrommM jgoGaBieHHeM — 2-aMHUHO-5-OpoM-N-((1r,4r)-4-rugpoxcu-4-
METWIIUKJIOTEKCHII) HUKOTHHaMUAa (TIpOMeXyTodHoro coequnaenns 59b, 150 mr, 0,283 MMoIb) B alleTOHUTpHIIC
(2 mi). 3atem no6Gasmsun PACly(dppf) (10,37 mr, 0,014 MMONB) M peakIMOHHYIO CMECh IEPEMEIINBAIH TIPH
90°C B teuenue 60 mun. [locne GuapTpanuy yepes CIIOW LENMNUTa U KOHIIEHTPUPOBAHMS IIPH TOHM)KEHHOM J1aB-
JICHUM HEOYMIIEHHBIH NMpoAyKT pa3baBisum Hackiml. BoxH. pactBopoM NaHCO; u EtOAc. Ilocne pazaenenust
(a3 BoaHBIN IO 3KCcTparupoBain ¢ momoursio EtOAc 1 00beqMHEHHBIE OPraHUYEeCKUE CIIOM MTPOMBIBAJIN COJIe-
BBIM PacTBOPOM, BbICymuBainu Hag MgSO,, GuIbTpOBaIM M KOHIEHTPUPOBAIX IIPU MOHM)KEHHOM JaBJICHHU.
TTony4eHHBIN HEOUHUIIEHHBIN MPOAYKT CHadasa ouumianu ¢ nmomomrsio prepHPLC (croco6 1a), 3atem ¢ momo-
IbI0 XpoMaTorpaduu ¢ HOpMaTEHOH (azoii (crocod 2b) ¢ moaydeHneM yKa3aHHOTO B 3aroJIOBKE COSIMHECHUS B
BHUJie OECIIBETHOTO TBEPJIOTO BELIECTBA.

'H SIMP (400 MI'u, DMSO-d) & 9,75 (d, 1H), 8,52 (t, 1H), 8,41 (d, 1H), 8,27 (d, 1H), 7,85 (d, 2H), 7,66
(d, 2H), 7,38 (bs, 2H), 4,67-4,53 (m, 1H), 4,25 (dd, 1H), 3,85 (s, 1H), 3,58-3,49 (m, 1H), 3,37-3,18 (m, 3H), 2,29
(m, 1H), 2,06-1,88 (m, 2H), 1,83 (s, 2H), 1,65 (dd, 2H), 1,51 (d, 4H), 1,39 (dd, 3H), 1,22 (d, 3H).

(UPLC-MS) tg 0,47 mun; ESI-MS 423 [M+H]".

Mpumep 73.  2-AmuHO-5-(4-((1S,5R)-3-(2-dproparun)-3-azabunnkio[3.1.0]rexcan-1-mm)denwn)-N-(4-
THUIPOKCUOUIIUKIO[2.2.2 JOKTaH- | -HIT) HUKOTHHAMUJT
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VYka3zaHHOE B 3arojIOBKE COCAMHEHHE IMOYYATH CIIOCOO0M, aHATOTHYHBIM s 2-amMuHO-5-(4-((1R,5S)-3-
(1,3-mudropriponan-2-mn)-3-a3aburukio[ 3. 1.0]rexcan- 1 -mm)dennn)-N-((1r,4R)-4-ruapoKCHITUKIIOTEKC I ) HH -
KoTHHamuaa (mpuMepa 5), 3a HCKIIOYEeHHWeM Toro, 4ro mnpumeHsiam coimb HCl m  5-(4-((1S,5R)-3-
azaburukio[3.1.0]rexcan-1-wmn)denmn)-2-aMuHO-N-(4-THIPOKCHOUTINKIO[ 2.2.2 JoKTaH- | -1IT) HHIKOTHHAMHU A
(mpomexxytouHoro coemuHeHus 40a) Bmecto 5-(4-((1S,5R)-3-azabummkno[3.1.0]rekcan-1-um)peHmn)-2-aMiuHO-
N-((1r,4R)-4-rugp OKCUITUKIOTEKCHIT ) HUKOTHHAMUI (TIPOMEKYTOYHOT'O COSTUHEHHS S5a) U PUMEHSITH 1-0pom-
2-propatan BMecTo 4-(3-OpoMmporuia)MopdoiinHa, B PEaKIIMOHHYIO0 cMech TiepeMemuBaiy npu 60°C B TeueHue
34

'H SIMP (400 MT';, DMSO-dq) & 8,35 (d, 1H), 7,98 (d, 1H), 7,79 (s, 1H), 7,57 (d, 2H), 7,22 (d, 2H), 6,92
(s, 2H), 4,55 (td, 2H), 4,31 (s, 1H), 3,38 (d, 1H), 3,10 (d, 1H), 2,84 (t, 1H), 2,76 (t, 1H), 2,64 (d, 1H), 2,54-2,51
(m, 1H), 2,13-1,96 (m, 6H), 1,83 (dd, 1H), 1,73-1,54 (m, 6H), 1,34 (t, 1H), 0,78 (dd, 1H).

(UPLC-MS) tg 0,51 mun; ESI-MS 465 [M+H]'".

[pumep 74. 2-Amuno-5-(2,3-mudrop-4-(((R)-2-metmnnupponuaus- 1 -un)mernn)pennn)-N-((11,4R)-4-
THIIPOKCH-4-METHIIIUKIOT €KCHIT ) HHKOTHHAMIT
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Yka3aHHOE B 3aroJIoBKe COSIMHEHHUE TOJTydaIl crioco00M, aHaJIOTHIHBIM IJis 2-aMHHO-5-(3-pTop-4-(((R)-
2-MeTuamuppoIuanH- 1 -um)metnn)perrn)-N-((11,4R)-4-ruapokcu-4-Me THIIUKIIOTEKCHI )HUKOTHHAMU A (TIpH-
Mepa 46), 3a WcKIOYeHHeM Toro, uto mnpuMeHsi  (R)-2-(2,3-mudrop-4-((2-meTunmuppoauauH-1-
win)Metmwi)henmn)-6-metui-1,3,6,2-mruokcazabopokan-4,8-nuoH (mpoMexxyTouHoe coeaunenue 74a) Bmecto (R)-
2-(3-¢prop-4-((2-meTnnmuppoauuH- 1 -um)Me ) pennn)-6-metni-1,3,6,2-nnokcazabopokan-4,8-quona  (po-
MEKYTOYHOTO COoeTMHeHHS 46a).
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(UPLC-MS) tg 0,76 mun; ESI-MS 459 [M+H]'".

IMpomexyrounoe coemunenue 74a: (R)-2-(2,3-mudTop-4-((2-MeTunnupponnani-1-mwi)meTin)heHn)-6-
MeTmi-1,3,6,2-muokca3zabopokaH-4,8-11oH.

VYka3aHHOe B 3arojioBKe COCOUHEHHE TOIydasid crocodom, aHajmorudHbiM mist (R)-2-(3-dbrop-4-((2-
METWITHPPOTHINH- | -um)MeTrn)hennn )-6-metni-1,3,6,2-muokcazadbopokan-4,8-muona  (MPOMEXYTOUYHOTO CO-
equHeHns 46a), 3a HCKIIOYEHHEM TOro, 4YTo mnpuMeHsi  2,3-nmudrop-4-(6-metnin-4,8-auokco-1,3,6,2-
JIMOKCa3a00poKaH-2-miT)0eH3aIbeTH (MPOMEXYyTOUHOe coenuHeHne 74b) Bmecto 2-¢rTop-4-(6-meTmn-4,8-
I[HOKCO;I,3,6,2—,Z[I/IOK033360pOKaH-2—I/IH)6CH33HB£{QFI/I£[8. (mpomexxyTouHoro coemuHeHus 46b). ESI-MS 367
[M+H]".

[Mpomexyrounoe coenunenue 74b:  2,3-mudrop-4-(6-merun-4,8-guokco-1,3,6,2-nmoxcazadopokan-2-
WI1)OeH3aJIbIETU L.

VYka3zaHHOE B 3arojIOBKC COCAMHCHHE IMOJIyYaTd CIIOCOOOM, aHAIOTHYHBIM sl 2-hTop-4-(6-metmi-4,8-
Jokco-1,3,6,2-nrokca3abopokan-2-min)0eH3ambaeruaa (IpoOMeKyTOUHOTO COSIUHECHHS 46b), 32 HCKIIOUCHUEM
Toro, 4ro npuMmensum  (2,3-mudrop-4-popmunpennn)ooporoByto  kucnory — BMmecto  (3-rop-4-
dopmundennt)Goporosoit kuciorsl. ESI-MS 595 [2M+H]".

[Tpumep 75. 2-AmuHO-N-((11,4R)-4-ruapoxcuruknorexcun)-5-(4-((1R,5S)-3-(2-meTokcna T )-3-

azaburmkio[3.1.0]rexcan-1 —Hn)q)eHHn)HHKomHaMHz[

o I o

VYka3aHHOE B 3aroJIOBKE COCJIMHEHHUE IMOJIYJald CITOCOOOM, aHaJOTHYHBIM i 2-amuHO-5-(4-((1R,5S)-3-
(1,3-mudroprponan-2-mn)-3-a3aburukio[3.1.0]rexcan- 1 -mm)denmn)-N-((1r,4R)-4-ruapoKCHITUKIIOTEKC I ) HHA -
KoTHHamuaa (mpumepa 6), 3a UCKIIOYCHHEM TOTO, YTO NPUMEHsUM 1-OpoM-2-MeTOKCHATaH BMecTo 1,3-
T TOPIIPOIaH-2-WITPUPTOPMETAHCYTHPOHATA (TIPOMEKYTOUHOTO COCTMHEHHS 6a) U PEaKIIMOHHYIO CMECh Tie-
pemermmBanyu npu 60°C B Teuenue 3 4. [Tocne OYMCTKU MOTydaId yKa3aHHOE B 3aroJIOBKE COCIMHEHUE B BHUJIC
comu TFA.

'H SIMP (400 MI';, DMSO-de) & 9,70 (bs, 1H), 8,41 (s, 1H), 8,31 (d, 1H), 8,12 (d, 1H), 7,66-7,60 (m, 2H),
7,30 (bs, 2H), 7,14 (s, 2H), 4,59 (d, 1H), 3,81-3,38 (m, 8H), 3,31 (s, 3H), 2,75-2,25 (m, 4H),1,86 (t, 4H), 1,50-
1,21 (m, 6H).

(UPLC-MS) t 0,48 mun; ESI-MS 451 [M+H]'".

Ipumep 76. 2-Amuno-5-(4-((1S,5R)-3-(2,2-nudropmporniun)-3-a3adunukio| 3. 1.0]rekcan- 1 -mm) e )-N-
((11,4S)-4-ruIpOKCULIUKIIOT €KCHIT) HIKOTUHAMU T

HQN

HO“'

VYka3zaHHOE B 3arojIOBKE COCAMHECHHE IMONYYAIH CIIOCOOOM, aHAJIOTHYHBIM s 2-amMuHO-5-(4-((1R,5S)-3-
(1,3-mudropnpoman-2-wmn)-3-a3adunukio| 3. 1.0]rexcan- 1 -mm)dpermn)-N-((1r,4R )-4-ruip OKCHITUKITOT €KC YT ) HU -
KOTHHamMua (mpuMepa 5), 3a UCKIIFOYCHHEM TOTO, YTO MPUMEHSITH 2,2-1u(TopIponuaTpuPTOpMeTaHCyIb(HOHAT
BMecTo 4-(3-6pomMnpornit)MophoIHHa.

'H SIMP (400 MI'n, DMSO-dy) & 8,39 (d, 1H), 8,33 (d, 1H), 8,14 (d, 1H), 7,60 (d, 2H), 7,32-7,09 (m, 4H),
4,59 (bs, 1H), 3,74 (bs, 1H), 3,11 (d, 1H), 2,98-2,63 (m, 5SH), 1,89-1,83 (m, 5H), 1,63 (t, 3H), 1,42-1,25 (m, 6H),
0,81 (bs, 1H).

(UPLC-MS) t 0,82 mun; ESI-MS 471 [M+H]".

Ipumep 77. 2-AmwmnO-N-((11,4R)-4-ruapokcunmkimorekcui)-5-(4-((1R,5S)-3-(2,2,2-tpudTopaTn)-3-
azaburukio[3.1.0]rexcan- 1 -wmr)heHrIT) HHKO THHAMUT

VYka3zaHHOE B 3arojIOBKE COCAMHECHHE IMOYYATH CIIOCOOOM, aHATOTHYHBIM s 2-amMuHO-5-(4-((1R,5S)-3-
(1,3-mudropnpoman-2-wmn)-3-a3adunukio| 3. 1.0]rexcan- 1 -mr)permn)-N-((1r,4R)-4-ruip OKCHITUKIIOT €KC YT ) HU -
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KOTHHamMua (mpumepa 6), 3a HCKIFOUYCHHEM TOT0, YTO MPUMEHSUTH 2,2,2-Tpu(TOpITHATPUPTOPMETAHCYTH(OHAT
BMecTO 1,3-mudropnponan-2-untpudropMeTaHCyIb(poHaTa (IPOMEKYTOUHOTO COCAMHCHUS 6a) W PEaKIMOH-
HYI0 cMech nepemermmBainy npu 60°C B Teuenue 1 4.

'H SIMP (400 MTI't;, DMSO-dg) & 8,39 (d, 1H), 8,32 (d, 1H), 8,13 (d, 1H), 7,60 (d, 2H), 7,24 (d, 2H), 7,16
(s, 2H), 4,58 (s, 1H), 3,73 (dt, 1H), 3,41 (m, 4H), 3,13 (d, 1H), 2,93 (d, 1H), 2,84 (dd, 1H), 1,92-1,77 (m, 5H),
1,51-1,15 (m, 5H), 0,84 (dd, 1H).

(UPLC-MS) tg 1,03 mun; ESI-MS 475 [M+H]'".

[Tpumep 78. 2-AmuHO-N-((11,4S)-4-runpoxcurnuknorekcuin-4-d)-5-(4-((1S,5R)-3-u3ompomnmn-3-
azaburukio[3.1.0]rexcan- 1 -vmr)heHIT) HHKO THHAMUT

HaN

N%
AR 1Y,
. NH ,,;9;,)_%)
N
HOD />~‘

VYka3aHHOE B 3aroJIOBKE COEIMHEHHE MOIydasl criocoboM, ananoruuHeM it (1R,5S)-tper-OyTui-1-(4-
(6-amunO0-5-(((11,4R)-4-TH 1P OKCHIIMKIIOT€KCHIT)KapOaMOWIT) TUpUAMH-3 -1t peHni)-3-a3adummkio[ 3.1.0Jrexcan-
3-kapOokcminaTa (IPOMEKYTOYHOTO COCIAMHEHHS 1b), 32 UCKIIOYCHHUEM TOTO, YTO MPUMEHSITH 2-aMHHO-5-(4-
((1S,5R)-3-m3onponmi-3-a3adunmkiio| 3. 1.0 rexcan- 1 -min) heHIUIT) HUKOTHHOBYIO KHCIOTY (IPOMEKYTOYHOE CO-
equHenne 7la) BMecto 2-amuHO-5-(4-((1R,55)-3-(TpeT-OyTokcukapOonmn)-3-a3adbunukio[3.1.0]rekcan-1-
W1)(DSHNUT)HUKOTUHOBOW ~ KUCIOTHI  (MPOMEXKYTOYHOTO  COEAWHEHWsS 1C) W  TPUMEHsIIA  TpaHc-4-
aMUHONMKIJIOTeKcaH-1-d-1-oma  ruapoxmopun  (MMPOMEXKYTOYHOE COSAUMHEHHWEe 78a) BMeCTO  TpaHc-4-
aMUHOIIMKJIOTeKCcaHoa. HeodnimeHHsIi mpoayKT cHadana oynmanu ¢ momorpio prepHPLC (crioco6 1a), 3atem
¢ oMok (am-xpomarorpaduu ¢ odpameHHo# (azoi (crmocod 3a) ¢ MmorydeHneM yKa3aHHOTO B 3ar0JIOBKE
COEIMHEHUS B BUJIe OECIIBETHOTO TBEPJIOTO BELIECTBA.

'H SIMP (400 MI';, DMSO-de) & 8,38 (d, 1H), 8,31 (d, 1H), 8,11 (d, 1H), 7,58 (d, 2H), 7,22 (d, 2H), 7,12
(s, 2H), 4,56 (s, 1H), 3,73 (dt, 1H), 3,37 (s, 1H), 3,06 (d, 1H), 2,57 (d, 1H), 2,49-2,41 (m, 2H), 1,93-1,73 (m,
5H), 1,31 (m, 5H), 1,04 (dd, 6H), 0,74 (dd, 1H).

(UPLC-MS) tg 0,50 mun; ESI-MS 436 [M+H]".

[TpomexyrouHoe coeaunenne 78a: Tpanc-4-aMHHOIMKIIOreKcaH-1-d-1-01a ruapoxIopua.

JleliTeppoBaHHbIE MCXOAHBIC MaTepHalbl HA OCHOBE aMHHOLMKJIOTEKCHIIA MOXKHO MOJIydYaTh C IMpUMEHe-
HUEM CIIOCOOOB, MOJOOHBIX U3BECTHHIM B YPOBHE TEXHHWKH (Hampumep, Quirante, J. et al., J. Org. Chem. 67(7):
2323-2328 (2002)). Hampumep, TpeT-0yTHIOCH3MI(4-0KCOMKIOTSKCHIT)KapOamMaT MOXKHO BOCCTaHABIIMBAThH C
MTOMOTIIBIO NaBD, c MOJTy9IeHUEM JIEHTEpUPOBAHHOTO TpeT-0yTrnoen3mi((1r,4r)-4-ruapokcu-
IUKJIOTEKCHI )KapOamaTa, KOTOPBIN IOCNIe yHaJIeHHUs 3alUTHBIX TPYI TPeT-OyTHIIOKCHKapOOHMIa U OeH3MIIa
MOJKET OBITh 3a/IeHiCTBOBaH B crioco0ax CHHTE3a, ONMCAHHBIX B JAHHOM JOKYMEHTE.

Ipumep 79. Comp TFA m 2-amunHO-N-((185,45)-4-rUAPOKCUITMKIOTEKCHIT)-5-(4-(4-MeTrmmuTIepa3uH-1-
KapOOHMIT)(heHNIT)HUKOTHHAMHUAA

Yka3aHHOE B 3aroj0BKE COCIUHEHHE TOJTydalli CIOCO00M, aHAJIOTUYHBIM JUI 2-aMHHO-N-IIUKJIOTeKCHII-5-
(4-(3-(mumepuauH- 1 -rn)nponokcn)heHnT ) HUKOTHHAMuUAa (ipuMepa 43), 3a UCKITIOYEHHEM TOTO, YTO TIPUMEHS-
. 2-aMuHO-5-0poM-N-((1s,4s)-4-THAPOKCUITIKIOTEKCHIT ) HUKOTHHAMIT (TTPOMEXYTOYHOE COequHeHune 79a)
BMECTO 2-aMHUHO-5-0poM-N-TIUKIOTeKCHITHUKOTHHAMUAA (TIPOMEXYTOYHOTO COeMUHEHUS 43a) v puMeHsITH (4-
MeTwImuIepasut-1-mn)(4-(4,4,5,5-rerpamermi-1,3,2-nuokcadboponan-2-ni)peann)meranod  BMecto  1-(3-(4-
(4,4,5,5-tetpameruin-1,3,2-aquokcaboponan-2-ui)GeHOKCH) PO ) TATIEpUANHA. PeakIuio MpoBOIMIN B MHUK-
POBOJHOBOM peakTope (BpeMs o0xyueHus 15 mun npu 80°C). Yka3aHHOE B 3aTOJIOBKE COCMHCHUC TTOTYYaIH B
Buge coinu TFA.

'"H SIMP (400 MTI'ti, DMSO-d) 6 10,01 (s, 2H), 8,56 (d, 1H), 8,51 (d, 1H), 8,43 (d, 1H), 7,85 (d, 2H), 7,57
(d, 2H), 3,86-3,55 (m, 3H), 3,55-3,20 (m, 4H), 3,40-3,15 (m, 3H), 2,85 (s, 3H), 1,85-1,70 (m, 2H), 1,70-1,65 (m,
2H), 1,65-1,40 (m, 4H).

(HPLC-MS) tz 0,35 mun; ESI-MS 438 [M+H]".

[Mpomexyrounoe coeaunenune 79a: 2-amuHo-5-6pom-N-((1s,4s)-4-ruAPOKCUINKIIOT€KCHIT) HAIKOTHHAMH/.

VYka3aHHOE B 3aroJI0BKE COEIMHEHHUE MOTYYaIl CIIOCOO0M, aHAIOTUYHBIM JUIsl 2-aMUHO-5-0poM-N-((1r,41)-
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4-rUIPOKCUITMKIOTEKCHIT) HUKOTHHAMH A (TIPOMEXYTOYHOTO COSAUHECHHS 3C), 32 UCKIFOUCHUEM TOTO, YTO MPU-
MEHSUTH IAC-4-aMUHOIUKIIOTCKCAHOI BMECTO TPaHC-4-aMHHOIUKIIOTCKCAHOIA.
(UPLC-MS) tg 0,53 mum; ESI-MS 314/316 [M+H]".
[Tpumep 80. 2-AMuHO0-5-(4-((1R,5S)-3-(4,4-mudropumkmorekcuin)-3-azadbumukio[ 3. 1.0rekcan- 1 -
i) ernn )-N-(4-ruapokcHOUTINKIIO0[ 2.2.2 JoKTaH- | -MIT) HHKO THHAMHT
HaN_ N

oy

O~

1
i i3

. MNH e k >
oY
e

W

VYkazaHHOe B 3aroJIoBKE€ COCIWHEHWE TONydYalW CIIOCOOOM, aHAIOTHYHBIM I 2-amMuHO-N-((1r,4R)-4-
ruapokrcurukiorekcun)-5-(4-((1R,5S)-3-(1-(Metuncynbponun ) munepuana-4-nn)-3-azadbunukio[ 3.1.0]rekcan-
1-un)enwn)aukoTnHaMuga (mpuMepa 1), 3a UCKIIIOUYeHHEM Toro, 4yto puMensau cob HCI u 5-(4-((1R,5S)-3-
azaburukio[3.1.0]rexcan-1-wmn)denmn)-2-aMuHO-N-(4-THAPOKCHOUTINKIO[ 2.2.2 JoKTaH- | -1 HHIKOTHHAMHU A
(mpomesxyTouHoro coeanHeHus 34a) Bmecto 5-(4-((1R,5S)-3-a3abunmkio[3.1.0]rexcan-1-wn)denun)-2-aMuHO-
N-((11,4R)-4-ruipOKCULIIMKIIOTEKCHI)HUIKOTHHAMHAA (IIPOMEXYTOYHOTO coeanHeHus la) m mpumensun 4,4-
T TOPIUKIOreKCaHOH BMECTO 1-(MeTmicyabp(oHmI)nunepuani-4-oHa.

'H SIMP (400 MT';, DMSO-dq) & 8,32 (d, 1H), 7,95 (d, 1H), 7,76 (s, 1H), 7,55 (d, 2H), 7,21 (d, 2H), 6,88
(s, 2H), 4,28 (s, 1H), 3,36 (s, 1H), 3,07 (s, 1H), 2,55 (s, 1H), 2,45 (s, 1H), 2,32 (d, 1H), 2,30-1,95 (m, 8H), 1,77
(d, 5H), 1,70-1,32 (m, 8H), 1,27 (t, 1H), 0,75 (s, 1H).

(UPLC-MS) tg 0,63 mun; ESI-MS 537 [M+H]".

Ipumep 81. Compr TFA wu 2-ammHO-5-(2-x10p-4-(((R)-2-MeTunmupponuant- 1 -un)mernn)henni)-N-
((11,4R)-4-runpoxcu-4-Me THIIIUKIOTEKCHI ) HUKOTHHAMHU 1A

HaN N

e

YO
Hool J 0 Ao

e N ’*w,?

YkazaHHOE B 3aroJIOBKE COSTMHEHHUE TOJTydaIl criocoO0M, aHAJIOTHIHBIM AJis 2-aMHHO-5-(3-pTop-4-(((R)-
2-metunmupponuaus- 1 -un)metni)pernn)-N-((11,4R)-4-runpokcu-4-Me THILHMKIOT €KCHIT ) HHKOTHHaMKa  (TIpH-
Mepa 46), 3a UCKIIIOUYCHHEM TOT0, 4T IpuMeHsuTH (R)-2-(2-xnop-4-((2-MeTrimupponuant- 1 -mm)MeTri) peHn)-
6-metmi-1,3,6,2-nmmokcazabopokan-4,8-11uoH (mpoMexxyrouHoe coeanHenue §la) Bmecro (R)-2-(3-¢rTop-4-((2-
METWITUPPOIUIUH- | -1m)MeTn) pernn)-6-metni-1,3,6,2-nnokcazabopokan-4,8-11oHa  (IpOMEXYTOYHOTO CO-
enuneHns 46a). UPLC-HRMS tg 3,45 mun, 457,24/459,24 [M+H]".

[Mpomexyrounoe coeannenne 8la: (R)-2-(2-xmop-4-((2-MeTUIIHPPOIUINH- | -1T)METHIT) PEeHIIT )-6-METHII-
1,3,6,2-mnokcazabopokan-4,8-11oH.

VYka3aHHOe B 3arojioBKe COCOUHEHHE TOIydasid crocodom, aHajgorudHbiM mist (R)-2-(3-brop-4-((2-
METWITAPPOIHINH- | -um)MeTrn)hernn )-6-metni-1,3,6,2-mnokcazabopokan-4,8-muona  (MPOMEXYTOUYHOTO CO-
equHeHns 46a), 3a HCKIIOYEHHWEM TOTO, 4YTO TNpuUMeHsan  3-xyop-4-(6-mernin-4,8-guokco-1,3,6,2-
JTIMOKCa3a0opoKaH-2-miT)0eH3aIbIeTH T (MpoMexxyTouHoe coenuHeHne 81b) Bmecto 2-¢rTop-4-(6-meTmin-4,8-
L[I/IOKCO;l,3,6,2—,HI/IOKC&3&60pOKaH-2—I/IJ'I)66H3EU'ILZI€FI/IZIa (mpomexyTouHoro coenuaenus 46b). ESI-MS 365/367
[M+H]".

[Ipomexxyrounoe  coemuHenue  81b: 3-xmop-4-(6-metmn-4,8-nuokco-1,3,6,2-muokcazabopokan-2-
WI1)OeH3aJIbIETU L.

VYka3zaHHOE B 3arojIOBKC COCAMHCHHE IMOJIyYaTd CIIOCOOOM, aHAIOTHYHBIM sl 2-hTop-4-(6-metmi-4,8-
Jokco-1,3,6,2-nrokca3abopokan-2-min)0eH3ambaeruaa (IpoOMeKyTOUHOTO COeIUHECHHS 46b), 32 HCKIIOUCHUEM
TOTO, 9TO MIPUMEHSITH (2-xmmop-4-hopmuneHnIT ) OOPOHOBYIO KHCIIOTY BMECTO (3-¢rop-4-
dopmundernn)boporoBoii kucaotsl. ESI-MS 313/315 [M+H,0+H]".

[Tpumep 82. 2-AMuHO0-5-(4-((1R,5S)-3-(4,4-mudropumkiorekcuin)-3-azadbumukio[ 3. 1.0rekcan- 1 -
nn)pernn )-N-((11,4R)-4-runpokcu-4-Me THIIMKIOTEKCHIT ) HUKO THHAM T
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VYka3aHHOE B 3aroJIOBKE COEIMHEHHE MOIydasld criocoboM, ananoruuHeM it (1R,5S)-tper-OyTui-1-(4-
(6-amunO0-5-(((11,4R)-4-rH 1P OKCHIIMKIIOT€KCHIT)KapOaMOWIT ) TUpUAMH-3-11) e Hni)-3-a3adurmkio[ 3. 1.0 Jrexcan-
3-kapOokcmiaTa (IPOMEKYTOYHOTO COCIAWHEHHS 1b), 32 UCKIIOYEHHUEM TOTO, YTO MPUMEHSITH 2-aMHHO-5-(4-
((1R,5S)-3-(4,4-mudToprmknorekcuin)-3-azadumukio[ 3.1.0]rexcan- 1 -nr) peHNIT) HUKOTHHOBYIO  KHCJIOTY  (TIpo-
MEKYTOUHOE COEIMHEHHNE 82a) BMECTO 2-amuHO-5-(4-((1R,5S)-3-(Tper-OyTokcukapOoHmT)-3-
azaburukio[3.1.0]rexcan-1-wm1)heHWT) HHKOTHHOBON KHUCIOTHI (ITPOMEXYTOYHOTO COCTUHEHUS 1¢) U pUMEHs-
JIM TPaHC-4-aMHUHO- | -METHIIIIMKIIOTEKCAHOI BMECTO TPaHC-4-aMIHOIIMKIIOTEKCAHOIA.

Heounmennsiii mpoaykT ouunmmani ¢ momoripio prepHPLC (cioco6 1a) ¢ monydeHneM ykazaHHOTO B 3aro-
JIOBKE COCTUHEHMSI, KOTOPOE TOTyJau B Buae co TFA.

'H SIMP (400 MTI'u, DMSO-dq) & 8,37 (s, 1H), 8,26 (d, 1H), 8,09 (d, 1H), 7,57 (d, 2H), 7,23 (d, 2H), 7,08
(s, 2H), 4,33 (s, 1H), 3,81 (bs, 1H), 3,39 (d, 2H), 2,62-2,56 (m, 2H), 2,00 (bs, 2H), 1,88-1,76 (m, 8H), 1,67-1,53
(m, 4H), 1,50-1,43 (m, 4H), 1,30 (t, 1H), 1,17 (s, 3H), 0,76 (bs, 1H).

(UPLC-MS) t 0,61 mun; ESI-MS 525 [M+H]".

IIpomexxyTouHoe COEIUHEHUE 82a: 2-amuHO-5-(4-((1R,5S)-3-(4,4-nudToprukiorekcun)-3-
a3zabunmkio[3.1.0]rekcan- 1 -1 (peHIIT ) HHKOTHHOBAS. KUCIIOTA.

Yka3zaHHOE B 3arojIOBKE COCAMHECHHE IMOYYAIH CIIOCOOOM, aHATOTHYHBIM s 2-amMuHO-5-(4-((1R,5S)-3-
(TpeT-0yTokcukapOoHmN)-3-a3abunukio[3.1.0]rekcan- 1 -11)peHMIT) HHKOTUHOBOH  KHCIOTHI  (TIPOMEXKYTOYHOTO
coeluMHEHUs 2c¢), 3a WCKIIOYEHWeM TOro, 4YTO NPUMEHSUIM  MeTui-2-aMuHo-5-(4-((1R,5S)-3-(4,4-
nmudToprukIorekcni )-3-azadbunukiio[3.1.0]rekcan- 1 -mn)GeHnn) HUKOTUHAT (MPOMEKYTOIHOE COeTUHEHHE 82b)
BMecto (1R,5S)-tpeT-OyTHi-1-(4-(6-aMuHO-5-(MeTOKCUKApOOHIIT ) TUPUANH-3 -1T) heHM)-3-a3a0uuKio[3.1.0]
rexcaH-3-kapbokcunara (mpomexyrousoro coeaunernus 1d). (UPLC-MS) tg 0,46 mun; ESI-MS 414 [M+H]".

[Ipomexxyrounoe  coeaunenne  82b:  metnin-2-amuHO-5-(4-((1R,5S)-3-(4,4-mudropumknorekcun)-3-
azaburukio[3.1.0]rexcan- 1 -wmn)peHIT ) HUKOTHHAT.

VYka3aHHOE B 3arojIOBKE COCIMHCHHE IMOJyYald CHOCOOOM, aHAJIOTHYHBIM ISl METWII-2-aMUHO-5-(4-
((1R,5S)-3-(Terparnnpo-2H-nupan-4-min)-3-a3adunukno[3.1.0]rekcan- 1 -mm)peHnT) HUKOTHHATa  (IPOMEXKYTOU-
HOTO coenuHeHHs 14b), 3a HCKIIIOYEHHEM TOTO, 4TO MPUMEHSIH 4,4-TH(PTOPIUKIOIEKCAHOH BMECTO JUTHUAPO-
2H-ntupan-4(3H)-ona. (UPLC-MS) tg 0,72 mun; ESI-MS 428 [M+H]'".

Mpumep 83.  2-AmunHO-N-(3-(2-runpoxcunpona-2-mn)ounukio| 1.1.1]menran-1-mm)-5-(4-((1R,5S)-3-
(rerparunpo-2H-nmpan-4-ni)-3-azabunmkio[ 3.1.0]rexcan- 1 -nin)peHnn) HUKOTHHAMU L

VYka3aHHOE B 3aroJIOBKE COEIMHEHHE MOJydasld criocoboM, ananoruuHeM it (1R,5S)-tper-OyTui-1-(4-
(6-amunO-5-(((11,4R)-4-rHIPOKCHIIMKIIOT€KCHIT)KapOaMOnIT) TUpUAMH-3-11) peHni)-3-a3adunrmkio[ 3.1.0rexcan-
3-kapOokcmiaTa (IPOMEKYTOYHOTO COCIAWHEHHS 1b), 32 UCKIIOYEHHUEM TOTO, YTO MPUMEHSITH 2-aMHHO-5-(4-
((1R,5S)-3-(Terparnapo-2H-nupan-4-wuin)-3-azadunukiio[ 3. 1.0]rexcan- 1 -ui) h eHHIT) HIKOTHHOBYFO KHCJIOTY
(mpomexxyTouHOE COEIMHEHNE 14a) BMECTO 2-amuHO-5-(4-((1R,5S)-3-(TpeT-0yTOoKCHKapOOHMT )-3-
azaburmkio[3.1.0]rexcan-1-m1)QpeHuT)HHKOTHHOBOM KHCIIOTHI (TIPOMEKYTOYHOTO COEIMHEHUs 1¢) M MpUMEeHs-
m 2-(3-amuHOOHIMKNIO[ 1.1.1]neHTaH- 1 -MM)pomnan-2-o1a THAPOXJIOPHI (TPOMEXKYTOUHOE coenuHeHue 83a)
BMECTO TpaHC-4-aMUHOIIMKIIOTeKcaHoIa. HeounteHHbIi mpoaykT ountiany ¢ nomoribio prepHPLC (cmocob 1a)
C MOJIy4EHHEM YKa3aHHOTO B 3ar0JIOBKE COCIMHECHHS.

'H SIMP (400 MI't, DMSO-dg) & 8,98 (s, 1H), 8,37 (s, 1H), 8,15 (s, 1H), 7,57 (d, 2H), 7,20 (d, 2H), 7,18
(s, 2H), 4,15 (s, 1H), 3,85-3,79 (m, 2H), 3,38 (bs, 1H), 3,08 (bs, 1H), 2,55-2,25 (m, 5H), 1,90 (s, 6H), 1,89-1,71
(m, 3H), 1,39-1,22 (m, 3H), 1,06 (s, 6H), 0,75 (bs, 1H).

(UPLC-MS) tg 0,59 mun; ESI-MS 503 [M+H]".

[Ipomexxyrounoe coeaunaenue 83a: 2-(3-amuHOOMIMKIO[ 1.1.1]meHTaH- 1 -1T)IponaH-2-01a THAPOXIOPH.

[MepememmBanu Tper-OyTii-(3-(2-ruapoxcunponan-2-win)ounukio| 1.1.1]nenran-1-mwi)kapbamar (mpome-
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XKyTouHoe coenuHenue 83b, 298 mr, 1,235 mmors) B HacsieHHOM pactBope HCI B atanoune (3,8 Mi) B TeueHue
29 4 npu K.T. PeakmoHHyI0 cMeCh KOHIIEHTPUPOBAIH ITPH HOHMKEHHOM JIaBJICHUH C TIOJIyYEHHEM YKa3aHHOTO B
3aroJIOBKE COCAMHEHUS B BHJE HEOUUIIEHHON THAPOXIOPUAHON CONH, KOTOPYIO MPUMEHSUTH 0e3 TOMOTHUTEIh-
HOW OYHUCTKH.

'H-sIMP (400 MI', DMSO-dg) & 8,51 (s, 3H), 1,78 (s, 6H), 1,03 (s, 6H).

IIpomexyrounoe coemunenne 83b: tper-Oyrmn (3-(2-ruapoxcunponan-2-wn)ounukio[1.1.1]menran-1-
ni)kapOoamar.

B pactBop metmi-3-((tpeT-OyTokcukapOonwmn)amuHo )ounukio[ 1.1.1]menran-1-kapbokcunara (679 wr,
2,81 mmons) B 6e3BomnoM THF mobGapnsimu no kammssm 3M 6pommerunmarauii 8 THF (4,13 mu, 12,4 MMoub)
nipu -78°C B atMocdepe aprona. O6ecrieunBaiy HarpeBaHue peakKIMOHHONW CMECH JI0 K.T. U €€ TEPEeMEeITuBaIN B
TeueHne 4 4, 3aTeM MEUICHHO pa30aBisuiy ¢ nomombsio 2 M MeOH nipu perynnpoBannu Temneparypsl. CMech
KOHIEHTPUPOBAJIH IPH NOHIKEHHOM JIaBJICHUH U HEOUYMIIEHHBIH NPOJYKT OYHMINAIHN C MOMOIILI0 XpOMarorpa-
¢um ¢ HopmainbHOU (hasoi (crmocob 2a) ¢ monmydeHneM ykazaHHOTO B 3aroiioBke coexuHeHus. (UPLC-MS) tg
0,22 mun; ESI-MS 142 [M+H]" ykaseiBaa Ha notepto BOC-rpymnisl NpH yCclI0BUAX HOHU3AIUY.

[Mpumep 84. 2-Amuno-N-1uKI0reKCcHII-5-(3-(MophoanH-4-kapOoHIT ) eHIIT) HHKO THHAM U]

O
hj

O %:3*’@%5

VYka3aHHOE B 3aroj0BKE COCIUHEHHE TIOJIydalli CIIOCO00M, aHAJIOTUYHBIM JUI 2-aMHHO-N-IIUKIJIOTeKCHII-5-
(4-(3-(mumepuauH- 1 -rn)nponokcn)heHnT ) HUKOTHHAMUAa (ipuMepa 43), 32 UCKITIOYEHHEM TOTO, YTO TIPUMEHS-
m 3-(mopdonmH-4-kapOoHUT)PeHIITOOPOHOBYIO  KHCIOTY  BMmecto  1-(3-(4-(4,4,5,5-terpamerun-1,3,2-
JIMOoKCcabopoIaH-2-1i1)pEeHOKCH )TPOTIHI ) TUTICPUIHHA.

'H SIMP (400 MI't, DMSO-dg) & 8,45 (s, 1H), 8,38 (d, 1H), 8,18 (s, 1H), 7,78 (d, 1H), 7,71 (s, 1H), 7,52
(t, 1H), 7,34 (d, 1H), 7,20 (s, 2H), 3,85-3,70 (m, 1H), 3,70 -3,50 (m, 8H), 1,90-1,80 (m, 2H), 1,80-1,70 (m, 2H),
1,70-1,55 (m, 1H), 1,35-1,29 (m, 4H), 1,28-1,05 (m, 1H).

(HPLC-MS) tg 1,52 mun; APCI-MS 409 [M+H]".

ITpumep 85. 2-AmuHo-5-(3-x10p-4-(((R)-2-MeTnnnupponuans-1 -um)mernn)pernn)-N-((1r,4R)-4-
THIIPOKCH-4-METHIIIUKIOT €KCHIT ) HHKOTHHAMIL

HN._ N

N

N'\

VYka3aHHOE B 3aroJjIOBKE COCIUHEHHE TOITydalli CIOCO00M, aHAJIOTHYHBIM Ut 2-aMHuHO-5-(3-¢Top-4-(((R)-
2-metunmupposuus- 1 -mn)metni)pernn)-N-((11,4R)-4-runpokcu-4-Me THIHMKIOT €KCHIT ) HHKOTHHaMKia  (TIpH-
Mepa 46), 3a UCKIIIOUCHHEM TOT0, 4yTo IpuMeHsuTH (R)-2-(3-xnop-4-((2-mMeTnimupponuans-1 -mm)MeTri) peHn)-
6-metmi-1,3,6,2-nmmokcazabopokan-4,8-11uoH (mpoMexxyrouHoe coeanHenue 85a) Bmecro (R)-2-(3-¢rTop-4-((2-
METWITUPPOIUIUH- | -im)MeTn) pernn)-6-metni-1,3,6,2-nmokcazabopokan-4,8-11oHa  (IPOMEXYTOYHOTO  CO-
enuHenus 46a). (UPLC-MS) tg 0,79 mun; ESI-MS 457/459 [M+H]".

[Ipomexyrounoe coenuaerue 85a: (R)-2-(3-xmop-4-((2-MeTHITTHUPPOTUANH- | -HIT)METHI ) EHILT)-6-METHIT-
1,3,6,2-mnokcazabopokan-4,8-11oH.

VYkazaHHOe B 3arojioBKe COCOUHEHHE TOIydasd crocoOom, aHajmorudHbiM mist (R)-2-(3-dbrop-4-((2-
METWITAPPOTHINH- | -um)MeTrn)hernn )-6-metni-1,3,6,2-mnokcazabopokan-4,8-muona  (MPOMEXKYTOUYHOTO CO-
equHeHns 46a), 3a HCKIIOYEHHEM TOTO, 4YTO TNpuUMeHsIn  2-xyop-4-(6-mernin-4,8-guokco-1,3,6,2-
JIMOKCa3a00poKaH-2-uia)0eH3anpaeruy (mpoMexxyTouHoe coequnenne 85b) Bmecro 2-drop-4-(6-mermin-4,8-
zmoxco;l,3,6,2—zmoxca3a60p01<aﬂ-2—I/m)6eH3aanlernz(a (mpomexyTtounoro coenuaeHus 46b). ESI-MS 365/367
[M+H]".

[IpomexxyTouHoe  coeAUMHEHUE 85b:  2-xnop-4-(6-metmin-4,8-auokco-1,3,6,2-nuokcazabopokanH-2-
WI1)OeH3aJIbIETH L.

VYka3zaHHOE B 3arojIOBKC COCAMHCHHE IMOJIyYaTd CIIOCOOOM, aHAIOTHYHBIM sl 2-(hTop-4-(6-metmi-4,8-
nokco-1,3,6,2-mnokcazabopokaH-2-mi)0eH3auIbaernaa (MPOMEXYTOUHOTO COeMUHEHUS 46b), 3a UCKITIOUCHHEM
TOTO, 9TO MIPUMEHSITH (3-xmmop-4-hopmuneHnT ) 0OPOHOBYIO KHCIIOTY BMECTO (3-¢rop-4-
dopmundennt)Goporosoit kuciorsl. ESI-MS 591 [2M+H]".

[Tpumep 86. 5-(4-((R)-1-(2-okca-6-a3zacriupo[ 3.3 JrenrtaH-6-m)a T ) permn)-2-amuHo-N-((11,4R)-4-
TUAPOKCH- | -METHIIITNKIIOTEKCHI ) HHKOTHHAMU T
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B pactBop 2-amunO0-5-06poM-N-((1r,4r)-4-ruapoKkcu- 1 -MeTHIIIIUKIOT €KCHT ) HHKOTUHAMHE A (TIPOMEKYTOY-
Horo coenuHeHus 86a, 100 mr, 0,152 mMons) B auokcane (3 mur) mo6asmsumn (R)-6-(1-(4-(4,4,5,5-Terpameru-
1,3,2-muokcaboponan-2-wmin)peHnn)dTin )-2-okca-6-a3aciupo|[ 3.3 Jrentan  (IPOMEKYTOYHOE COeAMHEHHE 86D,
100 mr, 0,152 mmous), PACl,(dppf) (5,57 mr, 7,62 mxmons) u 2H. Bogd. NaOH (0,152 mi, 0,305 mmoinb) B aTMo-
cdepe a3ora npu K.T. Peaknmonnyio cmech nepememuBany npu 80°C B TedeHue 2 4, 3aTeM pa30aBIsUA C TT0-
momblo EtOAc n Boxsl. Iocie nByx craamit sxcrpakuuu ¢ nomoinsio EtOAc oObeanHEeHHBIE OpraHUYecKue
CJIOW NIPOMBIBAIM HachI. BOAH. pacTBopoM NaHCO; n coneBbIM pacTBOPOM COOTBETCTBEHHO. Ilocne BhICYIIN-
BaHMs Hax MgSO,, QunbTpanun ¥ KOHIEHTPUPOBAHMS IIPU MOHIKCHHOM JIaBJICHUH HEOYHINEHHBIH MPOMYKT
OYHIIANIA C TTOMOIIBI0 XpoMaTorpaguu ¢ HOpMaIbHOH (azoi (crocod 2b) ¢ ModydeHHeM yKa3aHHOTO B 3aro-
JIOBKE COCIUHEHHS.

'H SIMP (400 MI't, DMSO-dq) & 8,37 (s, 1H), 8,05 (bs, 1H), 7,70 (s, 1H), 7,62 (bs, 2H), 7,38 (bs, 2H),
6,92 (bs, 2H), 4,62 (s, 4H), 4,47 (s, 1H), 3,48-3,42 (m, 1H), 3,40-3,35 (m, 4H), 3,27-3,20 (m, 2H), 3,15 (bs, 1H),
1,60 (m, 2H), 1,65-1,16 (m, 13H).

(UPLC-MS) tg 0,52 mun; ESI-MS 451 [M+H]".

[MpomexyrouHoe coeanHeHue 86a: 2-aMuHO-5-OpoM-N-((1r,4r)-4-ruapoKcu-1-MeTHIINKIOTEKCHIT) HUKO-
THHAMHU]L.

VYka3aHHOE B 3aroJI0BKE COEMHEHHE TOTYYaId CIIOCOO0M, aHAIOTUYHBIM JUIsl 2-aMUHO-5-0poM-N-((1r,41)-
4-rUpOKCUIMKIIOT €KCHIT) HHKOTHUHAMH A (TIPOMEKYTOYHOTO COSIUHEHHS 3¢), 32 UCKIIIOYEHHEM TOTO, YTO IPH-
MEHSIU TPaHC-4-aMUHO-4-METUILMKIOTEKCAHONI BMECTO TpaHc-4-amuHonukinorekcanona. (UPLC-MS) t 0,70
mun; ESI-MS 328/330 [M+H]".

[IpomexxyTounoe coeMHeHne 86b: (R)-6-(1-(4-(4,4,5,5-trerpametni-1,3,2-nuokcabopoiiaH-2-
i) peHnn )3Thi)-2-okca-6-azacrupo[ 3.3 JrenTaH.

VYkazaHHOe B 3arojIOBKE€ COCOUHEHHE IOJIyJalld CIocoOoM, aHajlorudHeiM mis 1-(3-¢rTop-4-(4,4,5,5-
TeTpameTui-1,3,2-mmokcadboponan-2-wmi)peHmT)-4-n30MpONIUIIEpasuHa (MPOMEKYTOTHOTO COSAMHEHUs 8a),
3a MCKITOYEHUEM TOTo, uTo mpuMeHsun (R)-6-(1-(4-6pomdenmn)aTmn)-2-okca-6-a3actmpo[3.3|rentan (mpome-
KyTouHoe coennHenue 3b) Bmecto 1-(4-6pom-3-dropdeniun)-4-u3onponminunepazuta (IPOMEKYTOYHOTO CO-
enunenus 8b). (UPLC-MS) tg 0,70 mun; ESI-MS 330 [M+H]".

ITpumep 87. 2-AmuHo-N-((11,4R)-4-runpokcu-4-metunmukiorekcnn)-5-(2-merun-4-(((R)-2-merun-
MUPPOIHIMH- | -HT)MeTIIT) e HIIT) HHKOTHHAMUT

lnv-{\

Yka3aHHOE B 3aroJjIOBKE COCIUHEHHE TOTydalli CIOCO00M, aHaJIOTHYHBIM Ut 2-aMHuHO-5-(3-¢Top-4-(((R)-
2-metunmupponuaus-1-un)metrin)pernn)-N-((11,4R)-4-runpokcu-4-Me THILHMKIOT €KCHIT ) HHKOTHHaMK 2 (TIpH-
Mmepa 46), 3a HUCKIIOUYCHHEM TOro, 4ro mnpuMeHsu (R)-6-metni-2-(2-mernn-4-((2-MeTHImuppoauauH-1 -
wn)Metn)pennn)-1,3,6,2-nruokcazabopokan-4,8-1uon (mpoMexxyrouHoe coeanHenue 87a) Bmecto (R)-2-(3-
¢drop-4-((2-MeTrnnupponuaAnH- 1 -mr)Metin)penmn)-6-metui-1,3,6,2-muokcazabopokan-4,8-muoHa  (IpoMexy-
TO4HOTO coemHenus 46a). (UPLC-MS) tg 0,65 mun; ESI-MS 437 [M+H]'".

[Ipomexyrounoe coemuHenne 87a: (R)-6-meTmn-2-(2-metmin-4-((2-MeTHImuppouauH- 1 -mn)metn)de-
aun)-1,3,6,2-1ruokcazadbopokan-4,8-11oH.

VYkazaHHOe B 3arojioBKe COCOUHEHHE TOIydasid crocodom, aHajmorudHbiM mist (R)-2-(3-dbrop-4-((2-
METWITAPPOTHINH- | -um)MeTrn)hernn )-6-metni-1,3,6,2-mmokcazadbopokan-4,8-muona  (MPOMEXKYTOUYHOTO CO-
equHeHns 46a), 3a UCKIIOYCHHWEM TOT0, 4YTO MNpUMeHsu  3-MeTwi-4-(6-metni-4,8-auokco-1,3,6,2-
JIMOKCa3a00poKaH-2-uia)0eH3anpaeruy (mpoMexxyTouHoe coequnenne 87b) Bmecro 2-drop-4-(6-mermn-4,8-
Iokco-1,3,6,2-nrokca3abopokan-2-mwi)oen3anpaeruaa (mpoMexxyrouynoro coenunenust 46b). ESI-MS 345
[M+H]".

[Mpomexyrounoe  coenunenne  87b:  3-mermn-4-(6-merun-4,8-guokco-1,3,6,2-n1oxcazadopokan-2-
WIT)OeH3aJIbIETU L.

VYka3aHHOe B 3aroJIOBKE COCAMHEHHE IOYYalld CIIOCOO0M, aHAJIOTHIHBIM Uil 2-prop-4-(6-meTnin-4,8-
nokco-1,3,6,2-mnokcazabopokaH-2-1mi)0eH3auIbaeTnaa (MPOMEXYTOUHOTO COeTUHEHHUS 46b), 3a UCKITIOUCHHEM
TOTO, 9TO MIPUMEHSITH (4-bopmun-2-meTusheHuIT ) OOPOHOBYIO KHCIIOTY BMECTO (3-¢Top-4-
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dopmundennt)doponosoit kucaotsr. ESI-MS 568 [2M+H,0+H]'".
ITpumep 88. 2-AmuHO-N-1uKII0reKcriI-5-(3-(4-(2-ruApoKCHa THIT ) TUIIepa3nH- 1 -kapOoHw ) e-
HUWJT)HUKOTHHAMU/T

Ho~N HN

¢
J

VYka3aHHOE B 3arojOBKE COSTUHEHHE TIOJIy4Yalli CIOCO00M, aHAJIOTUYHBIM JUIS 2-aMHHO-N-IIHKJIOTeKCHII-5-
(4-(3-(mumepuauH- 1 -rm)nponokcn)heHnT ) HUKOTHHAMuUAa (ipuMepa 43), 3a UCKITIOYSHHEM TOTO, YTO TIPUMEHS-
i 3-(4-(2-runpoKcud THN )IATIepa3uH- 1 -kapOoHWT)heHUIO0POHOBYIO  KHCIOTYy BMecTo  1-(3-(4-(4,4,5,5-
TeTpameTui-1,3,2-mmokcadbopoaan-2-wi)pEeHOKCH ) TPOTHI ) TUTIEPUINHA.

'H SIMP (400 MI't, DMSO-dg) & 8,44 (s, 1H), 8,38 (d, 1H), 8,17 (s, 1H), 7,77 (d, 1H), 7,68 (s, 1H), 7,51
(t, 1H), 7,31 (d, 1H), 7,19 (s, 2H), 4,44 (t, 1H), 3,85-3,70 (m, 1H), 3,70 -3,58 (m, 2H), 3,58-3,48 (m, 2H), 3,48-
3,35 (m, 2H), 2,50-2,32 (m, 6H), 1,90-1,80 (m, 2H), 1,80-1,70 (m, 2H), 1,70-1,55 (m, 1H), 1,35-1,29 (m, 4H),
1,28-1,05 (m, 1H).

(HPLC-MS) tg 1,31 mun; APCI-MS 452 [M+H]".

Ipumep 89. Conu, amopdHbIe GOPMBI U KPUCTAIUTMICCKHE TOTUMOP()EI U TICEBIOTOTUMOP(EI COCTUHCHHUS
u3 npumepa 34.

A) CpoOognas ¢opma Mmomudukammm H,. PactBopsiim 800 1 cBoGomHOl dopmbl 2-amuHO-N-(4-
TUIPOKCHONIUKI0[2.2.2 JokTaH- 1 -1mm)-5-(4-((1R,5S)-3-(Teparuapo-2H-ntupan-4-nin)-3 -azadbunukino[3.1.0]rek-
caH-1-wr)pennn)HnkoTHHaAMUAA B 3 11 areToHa. [lonmydeHnsiii pactBop nepemenuBanu mpy S0°C U MocTeneHHO
nmobasnsm 2 11 Boapl. Cmech nepememuBanu npu 50°C B teuenune 30 MHH, 3aTeM TOCTENEHHO M00aBIsuH 4 JI
Boabl. CMmech mepememuBainy mpu S0°C B Tedenue 2 4 u oxyaxaanu no 22°C B TeUeHHE MEPHOa, COCTABIIAIO-
mero 2 4. TBepoe BELIECTBO pa3lelisulid ¢ TOMOIIbI0 (DUIBTPAIMK C OTCACBIBAHMEM, ABaXK[bI MPOMbIBAIH 1 1
arieToHa:Bobl 1:2 u BeicymuBanu npu 45°C B Teuenne 24 4 6e3 mpuMeHeHUs Bakyyma. [loydanu nmpuoim3n-
TeapbHO 660 T cBoOOMHON GopMmbl MomuduKkanuu H, 2-amuHO-N-(4-ruapoxcudbunukiio[2.2.2|okras- 1 -ni)-5-(4-
((1R,5S)-3-(Terparuapo-2H-nupan-4-mn)-3-azadurmkino[3.1.0|rekcan- 1 -un)peHmn) HUKOTHHAMHAIA B BUIIE OEII0-
ro TBepaoro BenecTBa. CBoboaHas popma moandukanun H, nmpeacrasisier co60it MOHOTHApAT.

Ha ¢wur. 3 nmokazana quarpamma XRPD cBo6onHoit hopmbl Momudurkanmm Ha.

B Tabn. A HmKe moapoOHO MPUBEACHBI COOTBETCTBYIONINE MUKW U MX 3Ha4ueHus 2-0 ("yron"), a Takxke ux
OTHOCHUTEIIbHBIC 3HAUCHUSI MHTCHCUBHOCTH (Bce 3HaueHus 2-0 coctaBisioT £0,2).

Tabnuma A
YroJa OTH. MHTEHCUMBHOCTL
15,5 100, 0%
17,5 87,6%
17,8 74,4%
7,4 68,7%
14,3 41, 9%
18,6 35,8%
17,2 33,6%
12,4 32,7%
14,8 28,9%
16,8 27,7%
15,9 15,5%
9,4 14,4%
19,8 11,7%
24,0 11,7%
12,2 11,7%
20,7 10, 9%
19,6 10, 6%
24,7 10, 5%
10,8 10,7%

Ha ¢ur. 4 mokaszana muarpamMma OTKpBITOW auddepennmanpaoit ckanupyoomei karopumerpun (DSC)
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cBoboaHOH hopmbl Mogudukaunu Hy. TlepBblii snmorepmudeckuii nuk Ha auarpamme DSC cooTBeTcTBYeT nte-
ruapataniy cBo0oHo# GopMer Moaudukanun Ha. Bropoit sHI0oTEpMHUYECKHit THK COOTBETCTBYET IIIABICHUIO
0e3B0oIHOM (OPMEI, TTOJTYICHHOH B pe3yibTaTe AeTHApPATAIIIH.

Ha ¢wur. 5 mokazana nquarpamma tepmorpaBuMmerpudeckoro ananmsa (TGA) cBobomHoi Gopmbl Momupu-
Kamuu Hy.

PesynbTarel TGA DeMOHCTPHPYIOT, 9TO CBOOO HAS (hopMa MomuduKauu H, conepKuT mpuOIM3UTEIbHO
3,5% BOIBI IO BECY, YTO COOTBETCTBYET MPHUOIM3UTENBHO | MOJIEKyIie BOABI.

Ha ¢ur. 6 npencrasnena quarpamma FT-IR cBoboano# hopmbr Moguduxanumn H,. OOHapyKeHHBIC TTHKH:
BONHOBOE umcio (B cM™): 3481 (w), 3328 (m), 2931 (m), 2886 (w), 2863 (W), 2787 (w), 1632 (s), 1617 (m),
1584 (w), 1524 (s), 1459 (s), 1242 (m), 1090 (m), 885 (m), 769 (m). (S=CHIBHBINA, M=CPETHUIA, W=CIIaObIii).

B) CeobGomnas dhopma mogudukamuu A. Jlooasmsuim 0,5 T cBoOomHOM hopMbl Momudukamu Hy 2-amuHO-
N-(4-runpoxcudbunmkio[2.2.2]okran-1-mr)-5-(4-((1R,5S)-3-(rerparunpo-2H-mupan-4-wn)-3-a3adunukio[ 3.1.0]
rekcaH-1-wm)penun)HuKoTiHamuna B 3,5 mut arerona. Cmeck nepemernmBany npu 40°C B TedeHue 1 4 u oxia-
xnamm 1o 22°C. Teppoe BemecTBo GuibTpoBasu 1 BoicymmBany mpu 40°C B Teyenue 12 4. [omyuanu mpu-
osmsutensHO 0,4 T cBOOOIHON HopMBI MOTUpUKAIUK A B BUIE OEJIOTO TBEPIOTO BEIIECTBA.

Ha ¢wur. 7 mokazana quarpamma XRPD cBoGoHOM (hopMbl MOgudUKauy A.

B Tabn. B Hmke moapoOHO onpeaeneHsl COOTBETCTBYIOIINE MUKK M nX 3HaueHus 2-0 ("yroa"), a Takxke ux
OTHOCHTEJIbHBIE 3HAUCHHsI HHTEHCUBHOCTH (Bce 3HaueHus 2-0 cocrasisitoT +0,2).

Ta6mmma B
OTH. MHTEHCUBHOCTB
16,2 100, 0%
17,8 85, 3%
18,6 57,1%
20,5 50,2%
20,7 48, 0%
20,3 47,4%
17,2 42,9%
16,9 41, 6%
17,0 36, 5%
12,4 31, 9%
19,1 25,6%
19,6 21,0%
26,4 18, 6%
24,7 16, 6%
21,3 10, 9%
22,4 10, 6%
15,1 10, 0%
25,5 9,8%
28,1 9,1%
10,2 8,9%

Ha ¢ur. 8 mokasana amarpamMma OTKpbITOH anddepeHnaibHol ckanupytomei kanopumerpun (DSC)
cBOOOTHOM (popMBI MOAHDUKAUHU A.

Ha ¢wur. 9 nokazana auarpamma tepmorpasumerpuueckoro ananusa (TGA) cBodonHo# (hopmbl Moaudu-
karu A. Pesymbratel TGA yka3pIBaloT Ha TO, 4TO cBOOOAHas (opMa MOANGDHUKALUKE A TPENCTABISIET COOOM
aHTHIPUI.

Ha ¢wur. 10 npencrasnena nuarpamma FT-IR cBo6oaHON hopmbl Moaudukamu A. OOHapyKeHHBIC ITHKH:
BOTHOBOE uncyio (B cM ' ): 3480 (W), 3436 (W), 3401 (w), 3301 (m), 2944 (w), 2864 (W), 2805 (W), 1644 (s), 1615
(m), 1583 (w), 1520 (s), 1459 (m), 1247 (m), 1098 (m), 883 (m), 801 (m). (s=cunbpHBIH, M=cpeIHHH,
W=CIIa0bIi).

C) CBoboxnas popma anruapuna. [logsepramn 100 mr cBo6oaHO#H dopmel Mogudukamun Hy 2-amuHO-N-
(4-runpoxcuduiukio[2.2.2]okran- 1 -mm)-5-(4-((1R,5S)-3-(terparnapo-2H-nupan-4-wmn)-3 -a3abunnkiro[3.1.0]
rekcaH- 1 -m1)peHuT)HUKOTHHaMI 2 Bo3aeHcTBHIO aTMochepsl N, ipu 25°C B Teuenune 6 4. Onpenensuim Xapak-
TEPUCTHKH OJIYYSCHHOTO B pe3yibTaTe BemiecTBa ¢ nomompio XRPD B 3amutHOl atMocdepe N,. TBeproe Be-
IIECTBO MPE/CTABISIET c000i cBOOOAHYIO dopMmy aHrmapuna 2-aMuHO-N-(4-ruapokcnounimkiol2.2.2]okran-1-
mn)-5-(4-((1R,5S)-3-(terparunpo-2H-mupan-4-un)-3-a3adbunukio[ 3. 1.0Jrekcan- 1 -11) peHIIT ) HHKOTUHAMHETA.

Ha ¢wur. 18 mokaszana guarpamma XRPD manHo# ¢opmbl aHTHIpHIA.
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D) CoGonnast dopma tpurnapara. I[Togsepramu 100 mr cBodoxHoi#t popmbl Momudukammu Hy 2-amuHO-
N-(4-ruppoxcudbunmkio[2.2.2]okran-1-mr)-5-(4-((1R,5S)-3-(rerparunpo-2H-mupan-4-min)-3-a3adunukio[ 3.1.0]
reKxca- | -m)peHnT)HHKOTHHAM#Ia Bo3aeiicTBrio 80% OTHOCHTENFHON BIaXHOCTH TpH 25°C B TeUeHHE HOUH.
Omnpenemnsuiin XapaKTEPUCTUKH TBEpAOro BemecTBa ¢ momompio XRPD mpu 80% oTHOCHTENBHOHN BIaKHOCTH
npu 25°C. Teepmoe BemIECTBO TPEACTaBIIeT coOol cBoOomHyo (opmy Ttpuruapara 2-aMuHO-N-(4-
ruapokcuounukIio[2.2.2 Jokran- 1 -um)-5-(4-((1R,55)-3-(terparnapo-2H-mupan-4-ni)-3-azabunmkio[3.1.0]rek-
caH- 1 -mr)(heHnT) HHKOTHHAMHU1A.

Ha ¢wur. 19 mokazana auarpamma XRPD manHo#t ¢popmbl Tpuruapara.

E) ®ymaparnas coms wmomupumkammm H,. K 3,03 r  cBoGomHoit  Qopmbr  2-amuHO-N-(4-
TUIPOKCHONIUKI0[2.2.2 JokTaH- 1 -1mm)-5-(4-((1R,5S)-3-(Teparuapo-2H-tupan-4-min)-3 -azadbunukino[3.1.0]rek-
caH-1-un)pennmn)HukoTHHaMuAa gobasism 30 Mt anerona:Boasl (80:20, 00./00.). CMech mepeMennBamy npH
50°C B teuenue 0,5 4 m mosry4yanu npo3padHbIil pacTBop. B pacTBop MemienHo no6asisuin pactsop 708,4 mr
(ymapoBoii kucyotsl B 15 mit anetona:Bos! (80:20, 00./06.). ITomydeHHYIO CYCIIEH3HIO MTOCTETICHHO OXJIAXKIAIH
10 25°C u npojomkany nepeMeninBanue B Teuenne 12 4. TBepaoe BemecTBO pa3essuiv ¢ IIOMOIIbI0 (PUIbTpa-
IIUH C OTCACBIBAHUEM, OJWH pa3 MPOMBIBAJIHN C MOMOIIGI0 10 MII anleToHa ¥ TIOABEPTajd BO3ACHCTBHIO yCIOBHIA
okpyxatomient cpens! (mpudbmmsutensao 25°C, RH 50%) B teuenne Houm. ITomywamu 3,3 r ¢ymapatHOif comm
momudukarmm  H,  2-amunaO-N-(4-ruapoxcnounmkino[2.2.2]okran- 1 -um)-5-(4-((1R,5S)-3-(terparuapo-2H-
nupan-4-un)-3-azabunukio[3.1.0]rekcan- 1 -mn)peHnn)HuKOTHHAMHUAA B BHIE 0eoro TBepaoro pemecTBa. Dy-
MapaTHas coiib Moanukarun H npeacrasiser co00i TuTHapaT.

Ha ¢wur. 11 mokazana auarpamma XRPD dbymapaTtHoii conu Monupukamun Hy.

B T1a6a. C Hmxke moapoOHO ompeiesieHbl COOTBETCTBYIONINE MTUKKA U UX 3HadeHus 2-0 ("yron"), a Taxke ux

OTHOCHUTEJIbHBIE 3HAYEHNs MHTEHCUBHOCTH (Bce 3HayeHus 2-0 cocrasmsioT +0,2).

Tab6muma C
Yo OTH. MHTEeHCUBHOCTEL
15,6 100,0%
18,0 91, 6%
14,2 89,4%
16,2 65,0%
7,0 65,1%
25,1 55, 9%
19,2 56,0%
14,7 38, 6%
18,2 37,3%
14,9 33,9%
22,2 31,4%
18,7 30, 5%
19,4 29,4%
20,2 28,5%
21,0 28,3%
13,2 29,4%
25,5 26,1%
16,6 26,3%
20,8 25,7%
25,8 22,0%
5,2 10,9%

Ha ¢ur. 12 moxazana auarpamma DSC dymaparHo#t conn momudukamuu H,. Ilupokuit snnorepmunye-
ckuii ik 10 150°C cooTBeTcTBYET Aeruaparanuu GpymaparHoit coan Moandpukanuu Hy.

Ha ¢wr. 13 nokazana nquarpamma tepmorpasumerpudeckoro ananusa (TGA) dymapartHoit conn moaudu-
kammu H,. Pesynpratel TGA mokaspiBaroT, uTo ¢ymaparHas coyib Monupukanuu Hy comep Ut npuOIn3uTeIIh-
HO 5,9% BOZPBI 110 BECY, YTO COOTBETCTBYET MPUOTU3UTEIHHO 2 MOJIEKYJIaM BOJIBL.

Ha ¢wur. 14 npeacrasiena auarpamma FT-IR dymaparnoit conn mogudukanuu Hy. OOHApYyKEHHBIE TUKH:
BoTHOBOE umciio (B cm™'): 3241 (m), 2951 (w), 2867 (w), 1669 (m), 1538 (m), 1456 (w), 1355 (m), 1249 (m),
1087 (w), 979 (w), 885 (W), 797 (W). (S=CUIBHBIH, M=CPeTHUHN, W=CIIaOBIi1).

Ha ¢wur. 15 mokazana amarpamma DVS dymaparHoii comn moauduxarmm H, npu 25°C. Ha ee ocHOBe

-4 -



037520

MOXHO CJIeJIaTh BBIBOJI, 4TO (pyMapaTHasi conb Moxudukarmn Hy sBisercs ¢pusnuecku cradbmisHoit npu RH mo
Menb1eit Mepe ot 0 1o 90% npu 25°C.

Ha ¢wur. 16 mokazana amarpamma DVS dymaparHoii comn moauduxarmmm H, npu 40°C. Ha ee ocHOBe
MOKHO CIIeNIaTh BBIBOJ, UTO (hyMapaTHas coiib Moaudukanuu Hy siBisiercs ¢pusndecku cradmibHoi pu RH mo
Menbei mepe ot 10 1o 90% mpu 40°C.

CrieyeT OTMETUTh, 9TO ymapaTHas coib Moaudukanuu Hy sBisercs cTabuimbHOM pu 0oJiee MUPOKOM
JMana3oHe BIIAXKHOCTH, 4eM CBOOOAHAS (hopMa MoTMMOpQoB (JaHHBIE HE TTOKA3aHBbI).

F) AmopdHas dhopma pymaparnoit conu (Bapuant 1). Jobasnsm 500 mr pymapatHo#t comm Momuduka-
mn H, 2-amuHO-N-(4-ruapoxcnoduykio[2.2.2]okras- 1 -m)-5-(4-((1R,5S)-3-(rerparnapo-2H-nupan-4-ni)-3-
azabunmkio[3.1.0]rekcan- 1-mn)penmwn)aukoTnHamuga B 10 vt atanona mpu 25°C ¢ o0pa3oBaHHEM MIPO3pavHO-
rO pacTBOpa. 3aTeM B pacTBOp A00aBisuM 3 M rentana. beioe TBepioe BelecTBO BhINaaio B ocalok. Teproe
BEILECTBO Pa3ACIBIN C IIOMOIIbIO (GMIBTPALMKM C OTCAchlBaHWEM M BhICymmBanu npu 40°C moa BakyyMoM B
teuenne  HouW. Ilomywanmm 380 wmr  amopduoii  Qopmel  ¢dymaparHoH comm  2-amuHO-N-(4-
TUIPOKCHONIUKI0[2.2.2 JokTaH- 1 -1mm)-5-(4-((1R,5S)-3-(Teparuapo-2H-iupan-4-min)-3 -azadbunukio[3.1.0]rek-
caH- 1 -mr)(eHnT)HUKOTHHAMUIA B BHJIe OEJIOro TBEpAOTO BemecTBa. AMopdHas Gopma AEeMOHCTPUPYET Tepe-
XOJl B CTEKJIOBUIHOE COCTOSTHUE TIpH MpuoOm3uTenasHo 143°C B ciiyyae poBEIeHUS aHAIN3a C TIOMOIIBIO MOTY-
mupoBarHoi DSC nipu ckopocty HarpeBanus 2 K/MuH, aMumiTy 1HOM 3HaueHUH Temreparypsl 1 K, mepuone 60 c.

G) Amopdnuas popma dymapaTHoii conu (Bapuant 2). HarpeBanu dhymapatayro conb Mmonupukammu Hy 2-
aMuHO-N-(4-runpokcuouiukino[2.2.2 Jokran- 1-mn)-5-(4-((1R,5S)-3-(terparuapo-2 H-mupan-4-wmi)-3-azadbu-
ko[ 3.1.0]rexcan- 1 -mn)dpenmn)ankotuHamMuaa ¢ momoirsio DSC g0 150°C mpu 10 K/muH, 3ateM oxnaxaanu
10 -20°C npu 20 K/mun. [Tomy4eHHbIH MaTepHrai IpeIcTaBisi coboit amopduyro ¢popMy dpymapaTHoH comu 2-
amuHO-N-(4-ruapoxkcnounmkio|2.2.2]okran- 1-mi)-5-(4-((1R,5S)-3-(rerparnapo-2H-nupan-4-uin)-3-a3adu-
ko[ 3.1.0]rexcan- 1 -nn) eI HUKOTHHAMU1A, KOTOPBIH SIBISUICS OEJIBIM TBEPABIM BELIECTBOM, M JIEMOHCT-
PHUpYET Mepexo B CTEKI000pa3HOe COCTOSIHUE MpH Mpubau3uTensHo 78°C B ciiydae NpOBEAEHUs aHaIU3a C I10-
mombto DSC npu ckopoctr HarpeBanus 10 K/mun.

H) ®ocdatnas conb. B 3,01 T cBobomnO# Popmbl 2-aMuHO-N-(4-THapokcuOuIuKio[2.2.2JoktaH- 1 -1mi)-5-
(4-((1R,5S)-3-(Terparuapo-2H-mpan-4-mn)-3-azadumukio|3.1.0]Jrekcan- 1 -vr)peHmT) HHKOTHHAMI 1A TOOABIIS-
mu 30 mut arieroHa:BoabI (75:25, 00./00.). Ilonydennyto cmech nepememusanu mpu 50°C B Teuenue 0,5 9 u 1o-
Jy4daJd MpO3padHbIid pacTBOp. B pacTBOp MemieHHo n00aBisuid pactBop 695,2 mr B 10 M arieToHa:Boas! (95:5,
00./00.). Tlomy4eHHYI0 CYCIIEH3H1IO MMOCTETICHHO OXJakaanu 10 25°C 1 mpoIoIpKail mepeMeliBaHie B TCUSHUE
24 4. B cycniensuro go6asimsumm 1,5 Mt Boasl. [Ipomomkanu nepememuBanue cmecu ipu 50°C B Teuenue 12 9 u
ee MeIUIeHHO oxuaxaanu 10 25°C. TBepaoe BEIIECTBO pa3aeisuid ¢ IOMOIIBIO (DMIBTPAIIHA C OTCACHIBAHHEM,
OJIMH pa3 MpoMbIBaiy ¢ nomomibio 10 mur anerona:Bozp! (90:10, 06./06.) n moaBepranu Bo3AeHCTBUIO YCIOBUH
okpyxaromierd cpensl (mpudnmsurensuo 25°C, RH 50%) B Teuenue Houu. [omywanu 2,7 r docdarHo conn 2-
amuHO-N-(4-ruapoxcnounmkio|2.2.2]okran- 1-mwi)-5-(4-((1R,5S)-3-(rerparnapo-2H-nupan-4-uin)-3-a3adu-
ko[ 3.1.0]rexcan- 1 -nin)peHnIT) HUKOTHHAMH/IA B BUie O€JIOT0 TBEPIOTO BELIECTBA.

Ha ¢wur. 17 nokazana nuarpamma XRPD docdarHoit conm.

B tabn. D Hmxe moapoOHO ornpeeneHbl COOTBETCTBYIOIINE KK U UX 3HaueHus 2-0 ("yron"), a Taxke uxX
OTHOCHTEJIbHBIE 3HAUCHHsI HHTEHCUBHOCTH (Bce 3HaueHus 2-0 cocrasisitoT +0,2).

Ta6iuma D
YroJg OTH. MHTEHCUBHOCTBL
21,7 100,0%
20,7 84,7%
16,2 78,4%
22,7 69, 9%
11,9 69, 5%
14,7 56,9%
19,2 55,2%
16,3 50,9%
20,4 48,0%
18,4 40,3%
19,5 36, 5%
17,3 36,5%
12,4 35,3%
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15,8 31,62
18,5 27,9%
25,2 23,9%
24,3 21,7%
24,9 21,0%
23,6 20,12
23,3 19, 5%
27,6 15, 4%
13,5 15,2%
6,8 15,0%
29,6 13,1%
7,4 9,8%

I) dymapaTras conp Mmoandukaunu Hy (F) Bele) nemoHcTpupyeT Gosee BEICOKYIO pacTBOPHMOCTb, YeM
cBoOoxHast popma Moauukaunu Hy B HEKOTOPBIX BOAHBIX Oydepax.

I[NapaMeTp
CeobBomHass dopmMa dyMapaTHasi COJIb
Mommubmrarm Hp Mommubmrarm Hp

PacTBopuMOocTh (mpu 25°C, ycTaHOBJICHMe paBHOBecust 24 u.,

KOHLIGHTPALIMUS LIQJIeBOT'O BellecTBa=2 MI'/MiI)

PacTBOPMMOCTE PacTBOPMMOCTE
Cpenrl/MsMepeHHEN pH PH PH
(v /) (Mr /1)
1 u. HC1 ¢ pH 1,0/1,1 >2 1,03 >2 1,00
Bybep Ha ocHore HCl cC
>2 2,20 >2 2,09
pH 2/ 0/21 1
AueraTHEM Oybdep <c pH
>2 4,87 >2 4,68
4,7/4,8
docoaTHElt Oydep c pH
0,34 6,61 1,08 6,50
6,8/6,8
BopaTuemt ©Oybep < pH
<LOQ 8,45 0,03 8,05
9,0/8,6
Roma/7,2 0,07 9,04 >2 4,57
SGF ¢ pH 2,0/2,0 >2 2,87 >2 2,43
FaSSIF ¢ pH 6,5/6,5 0,47 6,47 1,69 6,09
FeSSIF ¢ pH 5,8/5,9 1,69 5,92 >2 5,67

(LOQ)=mpenen KOJIMIECTBEHHOTO OTPEIECIICHNSI.
FaSSIF=uMuTanus KHIIEYHOTO COKa HATOIIAK.
FeSSIF=umMmuTanus KUIIEYHOTO COKa ITOCIIE €bI.
SGF=umuranus xenynousoro coxa FeSSIF.
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BcrnioMoraTenkeHEE BelleCTBa KonnuecTBo Ha 100 Mn
TaypoxoJiaT HaTpuda [MI'] 538, 7
Boma [mMT] 3500
Jmnoun E PCS [mr] 155
Ty epuIMoOHOOJIeaT
178,3
Rylo MG 19 PHARMA [mMT]
OjsieaT Na [Mr] 24,4
FaSSIF
BcecrioMoraTesibHEE BelleCTBA KosmmnuecTBo Ha 100 mMn
TaypoxoJjiaT HaTpusg [MI'] 161,14
Boma [MT] 1000
Junounm E PCS [mMmr] 15,5

HoGaBjieHVe OO OOCTIWXKEHUSA
Bybep FaSSIF
KOHEeUHOT O ofbmeMa

Monyuyenne Oybepa FaSSIF

BcrioMoraTesbHEE BelleCcTBa KonmuuecTBo Ha 100 Mn
NaCl [r] 0,401
MaJjieMHOBas KuUCJOTa [T] 0,222
SGF
BecrioMoraTenkbHOE BEUEeCTBO KonmmuecTBo/06BeM Ha 1 JuTp
NaCl 2 g
Triton X-100 1g
0,1 M HC1 100 ml

J) Conb MOJIOYHOM KHCIIOTHI, COJTb BUHHOM KUCIIOTHI ¥ COJIb SIOJIOYHOM KHUCIOTHI COETMHECHUS A MOYKHO TIO-
Jy9aTh CIIOCO0aMHM, aHAJIOTMIHBIMH ITPUBEICHHBIM BEIIIE.

K) PaznmuanbIe COMBBATHI MOXHO ITOJTYYaTh U3 MHOTHX COJICH M COJIEBBIX ()OPM COSNUHEHUS A, yKazaHHBIX
BEIIIIE (TIOPOOHO HE TIOKA3aHbl).

Ynomunaaemble B ipuMepax Boimre ganabie XRPD, TGA, DSC, FT-IR u DVS nonydensl ¢ npuMeHeHHEM
CJIC/TYIOLINX CIOCO0O0B.

a) Cioco6 TGA.

YerpoiictBo: TA Discovery, TA Discovery, Hero-Kaca, lenasap, CILA.

Juana3oH 3Hauenuii Temneparypsl: ot 30 10 300°C. Ckopocth ckanupoBanus: 10°C/mun. [lorok azora
20 mn/muH. Macca obpasna: ~2-10 mr.

b) Croco6 DSC.

VYcerpotictBo: TA Discovery.

Jnanazon 3naueHuit Temrepatypsl: oT 30 10 250 wmm 300°C. Cropocth ckanupoBanus: 10°C/mun. IToTok
aszora: 50 mu/mMmuH. Macca obpasma: ~2 Mr.

¢) Croco6 XRPD.

Bce muarpammer XRPD monydanu B pexxume paboThl B OTPaKEHHOM CBETE.

(i) Crmoco6 XRPD 1 (¢ur. 3, 11, 17).

YerpoiictBo: Bruker D8 Advance (Bruker, Bpyx3ans, I'epmanus)).

JHerexrop: LYNXEYE (pexxum ID), otkpsiThiii yroi: 1,996°.

Wznyuenne: CuKa (0,15406 am).

MoHOXpoMaTop: HUKENEBbIH GUIBTP.

MouHoCTh reHeparopa peHTreHoBcKoro usnydenus: 40 kB, 40 MA.

Pa3mep mrara, pazgenenue: 0,041°. Jlnama3on ckaHUpoBaHUs: OT 2 10 45° (3Hauenue 2-0). JIMTETbHOCTD
CKaHUPOBaHUsA: 36 MUH.

[emu: mepBuYHAas: pa3Mep 3aKpEIUICHHOTO MOJCBEYEHHOT0 00pa3na: 5 MM, BTOpHUYHAS IIENb: 5 MM, YIJIo-
Bas uiens Comnepa: 2,5°.

(i1) Crroco6 XRPD 2 (¢pur. 7).
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YcrpotictBo: Bruker D8 Advance.

Jerexrop: LYNXEYE (pexxum 1D), otkpbiThrit yrom: 1,996°. Uznydenne: CuKa (0,15406 uMm).

MoHoXpoMaTop: HUKENEBbIH QUIBTP.

MouHoCTh reHepaTopa peHTreHoBcKoro usnydenus: 40 kB, 40 MA.

Pa3smep mara, pasnenenue: 0,041°.

Jwnanazon ckanupoBanus: ot 2 10 45° (3HaucHue 2-0).

JnurensHocTs ckaHupoBanus: 330 c.

[enwn: mepBuyHas: pa3Mep 3aKPEIUIEHHOTO MTOICBEYEHHOT0 00pasia: 5 MM, BTOpHYHAS IIETb: 5 MM, YIiIo-
Bas miens Comepa: 2,5.

Crioco6 XRPD 3 (¢ur. 18, 19).

VYerpotictBo: Bruker D8 Advance XRPD c xamepoii Cryo-RH (Bruker, Bpyx3ans, ['epmanmns).

Jerextop: VANTEC-1 (merextop 1D).

Wznyuenune: CuKa (0,15406 um).

MoHoXpomMaTop: HUKEIEBBIH QUIBTP.

MourHocTh reHeparopa peHTreHoBcKkoro usnydenus: 40 kB, 40 MA.

Pa3smep mara, pasnenenue: 0,0165°.

Jnana3on ckanupoBaHus: oT 2 110 45° (3HaueHue 2-0).

JnuTenbHOCTh CKaHUpOBaHUA: 17 MHUH.

lenu: pacceuBaromias wenb: V12, antupacceuBaromas mens: 10,0 MM, netexktopHas meib: 17,43 mw,
nepBuyHas mwenb Connepa: 2,5°, BropuuHas mens Comnepa: 2,5°.

d) DVS.

VYcerpotictBo: Advantage (Surface Measurement Systems, Jlonnon, BenmukoOputanus).

Macca obpasna: ~10 mr. Temmeparypa: 25°C. dm/dt: 0,002%/muH.

e) FT-IR.

Thermo Fisher Nicolet 6700 ¢ ociabiaeHHOMN TOTHOM oTpaxkaTenbHOH crtocoOHoCcThIO (ATR), Thermo Fish-
er Scientific, Yonrem, Maccauaycerc, CIIIA.

buoxumuaeckne ananmm3bl (mpuMepst 90 u 91).

B ciyuae Bcex OMOXMMUYECKUX aHAIN30B PEKOMOMHAHTHBIE OEJIKH YeJIOBEKa SKCIPECCHPOBAIIH B KIIETKAX
HAaCEKOMBIX, TPaHC(HUIIMPOBAHHBIX 0aKyJIOBHPYCOM, M OUHIIany oT HuX. KoHcTpykiuu conepskanu GS-n1oMeH u
kuHa3HeIH noMeH ALK2 nukoro tuma (aal72-499), FOP-myrantHoro ALK2 (aal72-499 R206H), ALK3
(aal98-525), ALKS (aal62-503) u ALK6 (aal68-495).

[Mpumep 90. Ananu3 UHrHOMpoBaHMs (PepMEHTa in Vitro ¢ IpUMEHEHHWEM aHallM3a OMOXMMHUYECKOTO ayTo-
¢dochopunupoBanus (aHanau3 knHa3zHoi akTuBHOCTH ADPGlo Ha ocHOBe moMmuHectennun) - "anaaus ADPGlo".

[Tanens ans ompeneneHus CENeKTUBHOCTH B OTHOIICHHWH KHHA3, B KOTOPOH M3MepeHue ayTodochopuiin-
pOBaHMSI OCYIIECTBIISICTCS C TPHMEHEHHWEM TecT-Habopa Ul ONpelelicHus] akTHBHOCTH kuHa3 ADP-Glo™
(Promega, V9101), mactpanBaym aiist ALK2 nukoro tuma (aal72-499) u ALK3 (aal98-525).

AHamM3bI TPOBOAWIH B 384-TyHOUHBIX MalOOOBEMHBIX aHAIUTHYECKAX MUKPOTUTPAIIMOHHBIX IUIAHIIETaX
C KOHEYHBIM 00BbEMOM PEaKIMOHHON cMecH 6 MKII. KpuBbie 3aBHCHMOCTH 103a-3((HEKT MOTydain MyTeM HHKY-
ouposanus 10 HM kaxmoit kuHa3el B 50 MM Hepes ¢ pH 7,5, 0,02% Tween 20, 0,02% BSA, 1 MM DTT, 10
MkM Na3;VO,, 10 MM B-rimmnepundocdara, 1 MM MgCl,, 12 MM MnCl, u 15 mxm ATP B Tedenne 60 MuH npu
32°C B mpHCYTCTBHU WM OTCYTCTBHE coenuHeHHs, pazbasienHoro B DMSO. KommdectBo oOpasyromierocs
ADP npencrapisier co00i Mepy KMHAa3HOW aKTUBHOCTH, U €r0 KOJMYECTBEHHOE ONPE/ICIIEHHE OCYIIECTBISIIH C
MIPUMEHEHUEM TecT-Habopa Juis onpesesenns akTuBHocTH knHa3 ADP-Glo™ (Promega) B COOTBETCTBHH C HH-
cTpykuusmu u3rorosutesss. ADP nmpeBpamaetcs B ATP npu mo6aBnenuu 3 mxi peaktuBa ADP-Glo™ u wHKY-
6arum nipu 32°C B Teuennn 60 muH. Briocnencreun ATP npeBpamaercsi B OMOJIOMHHECIEHTHBIH CUTHAI TIPH
no6aBieHUH 6 MKJI PEaKTHBOB TecT-HaOopa Juisi ompeneneHus Jionudepassr (Oydep aast oOHapyKeHUS] KUHA-
3bI+CyOCTpar st oOHapyxeHus kuHasbl (Promega)) u nomomauTenbsHOM mHKyOanuu npu 32°C B TeueHnn 60
MuH. JIJI1 u3MEpeHus JTIOMHHECIIEHITNN IPUMEHSIIN MHOTOKaHa bHBIH pumep PHERAstar™ mnpu BpeMeHH HH-
TepBasia u3Mepenuid 0,1 ¢ (onTHyeckuii MOIYb Ul M3MEPEHUH JTIOMUHECIICHIINH B AWala3oHe JJIMH BOJH OT
230 o 750 uM). JIFOMUHECIICHTHBIH CUT'HAJ TIOJIOKUTEIBHO KOPPEINPOBAJ ¢ KHHA3HOH aKTHBHOCTBIO.

3HadeHUs CeMPpUIeCKO aKTUBHOCTH ITOKa3aHbI B TAOIUIIE HIDKE.
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ICso ALK2
ICs, ALK3
npun
mpu
NpYMeHeHUN
NpurmM. TIPUMeHeHMN
ADPGlo

ADPGlo

[MkMONIE J1°

[MxkMosE J171]
]

1 0,005 0,310
2 0,012 1,767
3 0,012 1,050
4 0,005 0,830
5 0,007 1,100
6 0,018 0,940
7 0,012 0,875
8 0,013 1,900
9 0,011 1,600
10 0,011 1,400
11 0,009 1,100
12 0,014 3,100
13 0,008 1,400
14 0,018 4,100
15 0,029 0,967
16 0,012 1,400
17 0,012 2,000
18 0,014 2,300
19 0,012 1,800
20 0,007 1,350
21 0,006 0,260
22 0,009 1,500
23 0,009 1,600
24 0,011 6,475
25 0,009 1,300
26 0,018 1,700

-79 -




037520

27 0,010 1,300
28 0,011 0,530
29 0,022 2,500
30 0,007 0,500
31 0,013 1,200
32 0,022 12,700
33 0,010 2,400
34 0,018 0,914
35 0,017 0,903
36 0,016 1,450
37 0,008 0,960
38 0,007 1,300
39 0,013 0,830
40 0,032 0,995
41 0,019 1,800
42 0,026 1,300
43 0,031 2,350
44 0,018 0,430
45 0,020 1,600
46 0,024 14,600
47 0,021 1,300
48 0,008 0,970
49 0,027 1,600
50 0,011 2,400
51 0,016 0,780
52 0,067 2,800
53 0,013 1,200
54 0,011 0,920
55 0,022 2,440
56 0,028 9,900
57 0,038 1,185
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58 0,025 3,725
59 0,024 2,700
60 0,011 0,990
61 0,043 2,100
62 0,024 4,500
63 0,091 1,800
64 0,110 2,200
65 0,082 2,400
66 0,015 1,200
67 0,022 1,900
68 0,034 8,000
69 0,041 3,100
70 0,020 2,850
71 0,022 2,900
72 0,046 9,900
73 0,075 1,900
74 0,064 13,200
75 0,011 1,800
76 0,034 3,200
77 0,028 3,300
78 0,037 8,300
79 0,086 6,500
80 0,058 1,800
81 0,150 15,100
82 0,082 9,500
83 0,100 15,100
84 2,400 21,900
85 0,190 15,100
86 0,110 8,200
87 0,880 15,100
88 0,990 22,800

[Ipumep 91. Aranu3 uHrHOMpOBaHUs (QEepPMEHTa in Vitro ¢ MpuMeHEeHHEeM OHOXUMHUYECKOTo aHaim3a ¢oc-
dhopmmupoBanus nentuaoB -"Caliper-ananus".

[Tanens as onpeneneHus CENeKTHBHOCTH B OTHOIICHHWM KHHA3, B KOTOPOW OCYIIECTBISCTCS M3MEPEHHUE
ypoBHS (ocdopunmpoBanus cydcTpara, NpeAcTaBIsIonero codoil mentua, HactpanBanmu it ALK2 auxoro
tumna (aal72-499), FOP-myrantoB ALK2 (aal72-499 R206H), ALK1 (aal66-493), ALKS (aal62-503) u ALK6
(aal68-495). Texnonorus, KOTOPYIO NPUMEHSIM IS ONUCAaHHOTO AHAIM3a, OCHOBBIBACTCA HA pa3felieHUH U
KOJIMYECTBEHHOM OIIpE/IeJICHNH cyOcTpara u NpoayKTa B 3JIEKTPHYECKOM Iojie. B xoze ocymiecTBiseMoil KuHa-
30i1 peakunu cyOcTpar, npeacTaBisifonnid coboit nmentun, Gochopunupyercs knHazoi. IlepeHoc docdarHoro
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OCTaTKa TaKXe MPUBOJUT K BBEJCHHIO JIBYX IOMOJHHUTEIBHBIX OTPHUIATCIBHBIX 3apsIOB U, CICIOBATEIBHO, K
WU3MEHEHHUIO 0o0mero 3apsima (ocdonentuaa mo cpaBHEHUIO ¢ HEPOCHOPMIMPOBAHHEIM MENTUAOM. biaromaps
3TOM pasHwmie 3apsaa GochopmIHpoBaHHBINA U HEHOCHOPUITUPOBAHHBIN MENTHAB MUTPUPYIOT B DJIEKTPUIECKOM
TOJIE C Pa3HBIMU CKOPOCTSIMHU.

B npumeHnsieMoM criocobe 3TO pasjiesieHue MPOUCXOUT BHYTPH UHIIA, KOTOPBIH CONEPKUT CIOXKHYIO Ka-
MAUTIPHYIO CUCTEMY JIJISI OJTHOBPEMEHHOTO aHanm3a 12 oOpasmos ("12-kananpHbeiit ynm', Caliper Technologies
Corp., Mayntun-Bsio, CIIIA). Jlns Toro 4to0bl obecnednTs oOHApyKeHHE W KOJHMYECTBEHHOE OTpeselieHUe
TIENITHIOB B KaMIIJISIPHON CHCTEME, MEeNTHAB CHaOXan ¢ryopeciieHTHOH MeTKo ((uryopectienroMm). IIpu Ha-
JIMYUH 3TOH METKH KOJIMYECTBO MENTHUIOB MOKHO ONPEACISATh 10 HHTCHCUBHOCTH (DIIYOPECUEHIIMH C TOMOIIBIO
MHCTPYMEHTOB JIa3epHOH cHCTEMBI U cucTteMbl oO0HapyxeHus (LC3000, Caliper Life Sciences).

AHanu3bel TPoBOIIITH B 384-TYHOYHBIX MATIOOOBEMHBIX aHATHTHICCKAX MUKPOTHUTPAITMOHHBIX IUIAHIIETAX
C KOHCYHBIM 00BEMOM peaKIUOHHOM cMecH 9 Mk, KpuBbie 3aBUCUMOCTH 1032-3((EKT MOTyJIaTu MyTeM UHKY-
oupoBanus 10 HM KakI0# KUHA3BI BMECTE C 2 MKMOJb (DIIYOPECIICHTHO MEYCHHOTO CyOCTpaTa, MpeICTaBIIsIO-
mero co6oi mentug 5-Fluo-Ahx-KKYQAEEN-T-YDEYENKK-amux (10 MM ucxonuslit pactsop B DMSO), B
50 MM Hepes ¢ pH 7,5, 0,02% Tween 20, 0,02% BSA, 1 MM DTT, 10 mxkM Na;VO,, 10 MM B-
rimanepuHdocdara, 1 MM MgCl,, 12 MM MnCl, (711 7 MM ALK1 u ALK6) u 15 MM ATP B Teuenne 60 Mun
mpu 30°C B MPUCYTCTBUH WM OTCYTCTBHE COeIMHEHNs, pa3baBneHHoro B DMSO.

OcyIecTBIsIEMYI0 KHHA301 PEaKInio OCTaHABIMBAIN ImyTeM jobasierus 15 Mk STOP-0ydepa (100 MM
HEPES ¢ pH 7,5, 5% DMSO, 0,1% nokpsiBatomiero peareara Caliper, 10 MM EDTA u 0,015% Brij35.

[TnaHmeTsl, B KOTOPBIX OCYIIECTBIIIEMbIC KMHA30H peakiiy ObLIM OCTAaHOBIICHBI, IEPEMEIIaIN B pabodyro
craamuio Caliper LC3000 (Caliper Technologies Corp., Mayntun-Brto, CIIIA) nnst cuutsiBanus. OTHOCUTEIb-
HOE KOJIMYECTBO (POCHOPIITUPOBAHHOTO MENTH/IA I' PACCYUTHIBAIIN C IPUMCHECHUECM 3HAYCHHUN BHICOTHI TIHKA CY0-
CTpaTa, S, ¥ BEICOTHI IIHKA MPOAYKTa, p: r=p/(p+s).

3HaueHUs cienu(UIEeCKOi aKTUBHOCTH MTOKA3aHbI B TAOJIUIIC HUKE.

EPK ALK2 EPK ALK2 EPK ALKl EPK ALKS5 EPK ALK6
Npvoep (ICso FOP (ICso (ICso (ICso (ICso
[MKMONE . [MrMONE . [ MKMONE . [MxMONE . [MKMONE .
) n]) ) ) )
1 0,009 0,008 0,075 0,560 0,740
2 0,011 0,011 0,093 2,167 2,500
3 0,011 0,015 0,136 2,133 1,733
4 0,013 0,007 0,175 2,450 1,850
5 0,010 0,011 0,081 2,200 2,500
6 0,015 0,028 0,220 10,000 5,200
7 0,012 0,008 0,195 5,450 2,400
8 0,012 0,022 0,220 4,000 5,000
9 0,011 0,014 0,127 3,133 3,133
10 0,011 0,013 0,089 2,600 2,500
11 0,012 0,012 0,150 2,400 3,900
12 0,012 0,021 0,160 1,900 2,400
13 0,013 0,016 0,140 3,100 3,000
14 0,016 0,030 0,710 10,000 10,000
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15 0,020 0,029 0,370 3,767 2,233
16 0,015 0,018 0,240 9,900 5,000
17 0,014 0,014 0,110 1,600 2,400
18 0,015 0,025 0,200 2,700 2,100
19 0,018 0,014 0,105 1,850 2,250
20 0,017 0,011 0,130 3,800 3,950
21 0,019 0,010 0,055 0,900 1,000
22 0,016 0,014 0,250 2,500 3,200
23 0,018 0,019 0,250 2,700 2,400
24 0,016 0,021 0,543 6,800 7,300
25 0,018 0,011 0,130 1,400 3,000
26 0,018 0,024 0,230 4,300 2,500
27 0,018 0,014 0,135 1,300 1,600
28 0,018 0,017 0,250 9,400 3,300
29 0,020 0,039 0,280 4,000 4,000
30 0,022 0,014 0,210 4,000 2,800
31 0,020 0,017 0,230 3,500 4,500
32 0,020 0,027 0,743 3,200 3,300
33 0,020 0,014 0,220 1,800 2,000
34 0,023 0,021 0,323 6,280 3,300
35 0,021 0,018 0,283 5,725 4,500
36 0,023 0,024 0,295 10,000 7,200
37 0,027 0,008 0,100 1,100 1,700
38 0,028 0,007 0,160 1,500 2,600
39 0,024 0,019 0,190 1,600 2,000
40 0,029 0,049 0,410 3,900 2,850
41 0,023 0,027 0,310 6,700 6,900
42 0,029 0,036 0,540 4,767 4,100
43 0,025 0,026 0,765 3,500 11,050
a4 0,024 0,025 0,170 3,200 2,000
45 0,025 0,027 0,750 2,700 4,800

-83 -




037520

46 0,025 0,029 1,200 10,000 10,000
47 0,025 0,027 0,290 4,700 3,500
a8 0,034 0,011 0,120 5,300 4,400
49 0,027 0,033 0,590 3,400 8,800
50 0,037 0,014 0,500 6,400 5,100
51 0,031 0,018 0,120 1,400 1,700
52 0,031 0,056 0,970 8,600 20,200
53 0,032 0,020 0,190 2,000 2,500
54 0,033 0,018 0,140 5,300 3,500
55 0,030 0,033 0,627 5,033 2,900
56 0,030 0,038 0,930 5,800 10,000
57 0,035 0,051 0,485 4,400 3,200
58 0,032 0,032 0,663 7,550 8,400
59 0,033 0,038 0,770 9,100 7,700
60 0,042 0,019 0,170 6,300 6,300
61 0,035 0,046 0,940 7,200 20,200
62 0,036 0,043 0,840 8,800 10,000
63 0,057 0,140 0,940 6,700 3,500
64 0,063 0,160 1,000 7,500 3,800
65 0,044 0,034 0,580 1,700 10, 000
66 0,056 0,026 0,190 10,000 6,200
67 0,050 0,034 0,180 10,000 8,700
68 0,049 0,067 2,500 10,000 10,000
69 0,052 0,042 1,100 5,200 9,000
70 0,068 0,037 0,305 9,400 8,750
71 0,065 0,032 0,490 3,000 5,800
72 0,061 0,068 2,950 10,000 10,000
73 0,061 0,091 0,640 6,900 4,000
74 0,070 0,092 2,500 10,000 10,000
75 0,140 0,018 0,210 4,600 7,700
76 0,079 0,055 0,370 9,400 8,400
77 0,080 0,059 0,320 10,000 8,600
78 0,109 0,043 0,310 7,800 10,000
79 0,087 0,053 0,890 4,100 10,000
80 0,087 0,087 0,680 6,600 4,600
81 0,110 0,150 3,000 10,000 10,000
82 0,117 0,091 1,600 10,000 10,000
83 0,145 0,180 5,600 10,000 10,000
84 0,350 1,800 20,200 20,200 20,200
85 0,170 0,210 9,800 10,000 10,000
86 0,205 0,190 2,300 10,000 10,000
87 0,630 0,900 10,000 10,000 10,000
88 0,810 0,950 20,200 20,200 20,200

-84 -




037520

IIpumep 92. Ananus nepenauu curiana BMP ¢ npuMeHeHneM penopTepHOro reHa.

Krerouynyro nuHUIO remnaTouesutioysipHol KapruHoMbl yenoBeka (HuH7), crabuipHO TpancduumpoBaH-
HYIO PETIOPTEPHON TUIa3MHION, cocTosmel n3 anmeMenTa otkimka Ha BMP (BRE) u3 npomoropa Id1, ciauroro ¢
PETIOPTEPHBIM TE€HOM, TPEICTABISIOMNM cO000i TeH Iorudepasbl, MOIyYald IOCPEICTBOM JICHTHBHPYCHON
TPAHCAYKITUH.

Knetku conepxxamn 8 DMEM (GIBCO Ne 41965 ¢ BBICOKUM cojiepKaHHEM TIIOKO3HI TUTIOC L-TiryTamMuH),
10% FCS (Amimed Ne 2-01F10-I), 1% Pen/Strp (Amimed Ne 4-01F00) u 5 mxr/mn 6nactuannuHa (InvivoGen
Ne ant-bl-1) mpu 37°C, 5% CO,. AHanu3sl TpoBOAMIH B 384-TyHOUHBIX IIJIOCKOIOHHBIX MOJIMCTUPOIIOBBIX MHK-
POTHUTPALMOHHBIX IIaHIIETaX (00paOb0TaHHBIX KYJIBTYPOH KJIETOK) CO CTEpHIBHON KPBIIIKOH. 3a 16 4 10 Havana
aHaM3a KIETKH IOJIBEprajy TOJI0JaHUIO ITyTEeM 3aMeHbI cpelibl Ha cpeny Oe3 Oxactunununa u FCS. Ilepen ana-
JM30M KJIETKH OTAEISIN OT (hIIaKoHa Uil HCXOJHOM KyJbTyphl ¢ mpuMeHeHneM Tpurcua/EDTA u nogcyutsl-
Bayn. KnerouHyto cycrnensuio nosy4anu B Toi xe cpene 6e3 omactunuania u FCS. B kxaxmyto JIyHKY IJIaHIIe-
Ta, y’KE COJEPIKaIlero MOCIeaA0BaTeNIbHbIE pa3BeeHus Kaxoro coenuneHns B DMSO (koHeuHast KOHLICHTpa-
st DMSO 0,5%), no6assim 1o 2x10* kretok B 06mem o6beme 40 M1, KIeTKH 1 coeIHHeHIe HHKYOHPOBAIH
B teueHue 1 4 mpu 37°C, 5% CO,, mociie 4ero OCYIIECTBISUIA CTUMYJISIIIHIO C TIOMOIIBI0 PEKOMOMHAHTHOTO
BMP6 (R&D Systems Ne 507-BP/CF) B konudecTBe 5 MKJI Ha JIYHKY NIpH KOHEUHOH KoHIeHTpanuu 100 Hr/mir.
AHanuTHYecKue IUTaHIeTsl nHKyonpoBamm emie 5 4 npu 37°C, 5% CO,, mocie 4ero mpoBOAWIM H3MEpEHHE
ypOBHEH Jrordepassl.

KommuecTBeHHOE OmpeneseHne SKCIpecCHPOBAHHON JIFOITM(Epasbl OCYIIECTBISUIA C IPUMEHEHHUEM CHCTe-
MBI U151 aHaiu3a monndepassl Steady-Glo® (Promega Ne E2520). B kaxayio qyHKY JOOaBIIsUIH 10 5 MKJ pea-
renTa Steady-Glo®, 00pa3ib! nepemMenyBai MyTeM HHTEHCHBHOTO BCTPSIXMBAHUS IUIAHIIETA, OCIIE Yero Ipo-
BOJIMJIM M3MEPEHHE JIOMUHECIICHIINH Ha MHOTOoKaHansHOM punepe PHERAstar™ B pexxnme 1 c/mynka (onrnde-
CKHIA MOJTYJb JUIsl ©3MEPEHUH JIIOMIUHECIICHIIMY B AWANa3oHe UIMH BOJH oT 230 10 750 HM).

3HayeHns crienuIIeCKOd aKTUBHOCTH COSIWHEHHUHN 110 HACTOSIIEMY M300pETECHHIO JOTOIHUTEIHFHO OIH-
CaHbI B TAOJHUIIE HIDKE.

ICs, MSD BMP RGA
Tpvme. [MxMoss 5171]
1 0,076
2 0,021
3 0,062
4 0,108
5 0,120
6 0,870
7 0,051
8 0,069
9 0,043
10 0,061
11 0,051
12 0,125
13 0,078
14 0,205
15 0,074
16 0,079
17 0,150
18 2,000
19 0,021
20 0,040
21 0,035
22 0,041
23 0,023
24 0,081
25 0,035
26 0,110
27 0,059
28 0,017
29 0,685
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30 0,068
31 0,115
32 0,093
33 0,026
34 0,049
35 0,073
36 0,043
37 0,037
38 0,058
39 0,078
40 0,075
a1 0,158
42 0,235
43 0,130
a4 0,365
45 0,365
46 0,120
a7 0,130
48 0,360
49 0,790
50 0,825
51 0,064
52 0,340
53 0,050
54 0,395
55 0,543
56 0,285
57 0,144
58 0,143
59 0,405
60 0,084
61 2,300
62 0,134
63 0,390
64 0,380
65 0,415
66 0,910
67 1,165
68 0,950
69 1,105
70 0,513
71 0,086
72 0,190
73 0,130
74 0,550
75 0,330
76 2,300
77 1,300
78 0,220
79 2,700
80 0,058
81 1,250
82 0,056
83 0,360
84 9,500
85 0,860
86 1,080
87 3,550
88 9,300
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Ipumep 93. DpdekTrBHOCTE in Vivo B MBIuHONW Monenu FOP (mporpeccupyromeii occupuimpyromei
¢ubponuciaznm) y neTei.

YHuBepcabHas TeTepO3UTOTHAS dKCTIpeccss MyTaHTHOTO perientopa BMP tuma I Alk2 R206H, o0ycnas-
muBatomiero FOP, y mpimelt npuBoaut k nepuHatanbHoit cMepTHOCTH (Chakkalakal et al., 2012).

Jlst uccnenoBanus ponu Alk2 (R206H) B mocTHATaIBHEIN TIEpHUOT B OPTaHU3Me MOJIOAOH OCOOHM B KadecT-
BE NOKIMHHYECKON MbImuHOW Monemn FOP HeoOxomuma MyTaHTHass MbIb ¢ nHAynupyeMbiM Alk2 (R206H)
(Prof. D. Goldhamer, UConn, ASBMR pedepat, 2013) co BcTpoeHHOH stop-KacceToi, GprankupoBaHHOM loxP-
caifTaMy, pacmoJI0KEHHOH BBIIIIE MYTAHTHOTO 3K30HA, YTO JENIAeT HKCIPECCHI0O MYTAHTHOTO aJlIeNsl 3aBHCUMOMN
ot pekomOuHazsl Cre. Mx ckpemmBamy ¢ MpimaMu Rosa26-CreERt2, 4To mo3Bossiiio ocyniecTBIsTh BpeMEHHOE
Y IIPOCTPAHCTBEHHOE PETryJIMpOBaHue TeTepo3nroTHoi skcnpeccnu Alk2 (R206H).

B nmaHHOM cilydae NpPUMEHSUIM MBIIICH, T'€TEpPO3MIOTHBIX II0 YHHBEpCAIbHO HHAynupyemomy Alk2
(R206H), B xomOuHanmu ¢ TexHoiyorue Ha ocHoBe CreER-loxP, munynupyemoro tamokcupeHoM (tam). Ye-
nentHas nHayknus skcnpeccun Alk2 (R206H) Obuta mocTurHyra B pe3yibTaTe BBEICHUS TaMOKcH(peHa 1-
HeJleTbHBIM camIlaM U camkaM Mbimieid Alk2 (R206H); Rosa26-CreERt2.

O6octpenuss FOP unayiupoBami mocpeAcTBOM TIIyOOKOW TPaBMBbl MBIIIII, OCYIIECTBISIEMOM TTyTEM MECT-
HOW BHYTPHUMBIIIEUHOH (im.) nHBEeKIMU KapanoTokcuHa (CTX) u comyTcTByromel BHYTPUMBIIICYHOW HHBEK-
U aneHoBupyca, ¢ nonydenuem Alk2 (R206H)-3aBucumoro mectHoro oboctpenns FOP. CTX BwI3bIBaeT 1mo-
BpE&XKJIEHUE CKETIETHBIX MBIIIIT ITyTeM HHruoupoBanus Ca/Mg-ATPase B mmazMaTndeckoil MeMOpaHe W UHIYIIH-
POBaHUS BEICBOOOKIEHUS KAJIBIHS U3 CApPKOIUIA3MaTHIECKOTO PETUKYITyMa.

Maccy tena 1-HeaensHbIX caMiioB U camok Alk2 (R206H); Rosa26-CreERt2 uamepsun B Hadase dKCIepH-
MEHTa U J1ajiee eKeTHEeBHO. Beex MbImar oOpabaThiBaiu OJUH pa3 B A€Hb ITyTEM ITOJIKOKHOTO (Sc.) BBeaeHus 20
MI/KT TaMokcudeHa (TaMokcudeH B Buae cBoOoHOr0 ocHoBaHus (Sigma T5648), pactBopennsiit B 10% adco-
moTHoOro crupta, 90% nonconxeynoro Macia (Sigma S5007), npu 8 Mr/mi), HaunHas ¢ Bo3pacTta 1 Hemens B
TedyeHue 10 queil.

Ha 3-ii nenp mHbEKIMH TaMOKCH(EHa BCEX MBIILAT MMOJBEPrai MECTHOMY IOBPEXICHUIO MBIIII ITyTEM
OJTHOKpAaTHOW BHYTpUMBIIIeUHON wHBeKmmH 100 mxn ageHoBHpycatkapauoTokcuHa (CTX) B MKpOHOXKHYIO
MBIIIITY TIPaBOi 3aTHEH KOHEYHOCTH, IPUHUMAsI MEPHI, YTOOBI HE OCYIIECTBUTh WHBEKINIO B KPOBEHOCHBIE CO-
CyIbl U He KacaThes Urioi kocter. Jms aroro 90 mxn aneHoupyca (Ad-GFP-2A-iCre, Ne B xat. 1772, Vector
Biolabs; tutp: 1x1010 BOE (6astmxooOpasyrommx exuaui)/min) cmemmBain ¢ 10 mxi 100 MKM ucxomHoOro
pacTBopa KapAHOTOKCHHA (Toaydann u3 KapanoTokcuHa, Ne B kar. L8102, Latoxan, wimu kapauoTokcuHa, Ne B
kar. C9759, Sigma, ¢ mpuMeHEeHHEM CTEPHUITHLHOTO (PU3UOIOTHIECKOTO pacTBOpa). JKMBOTHBIX aHECTE3UPOBAIH C
TIOMOIIIBI0 MHTAJISIINH HU3KOW 1036l H30(IIypaHa, ¢ IpaBOH 3aHEH KOHEYHOCTH COPUBANH IIEPCTh U KOXKY Je-
3HH(UITUPOBATN C TOMOIIBI0 OETACENTHKA, TIOCIE YeTO OCYIIESCTBIIUIN BHYTPHMEBIIICYHYIO HHBEKITHIO, KOTOPYIO
MPOBOJIMIIN MEJICHHO M OCTOPOXKHO C MIPUMEHEHHEM HHCYJIMHOBOTO LINPHIIA.

TepaneBTHyeckyro nepopaibHyio 00paboTKy Mblmiei, rerepo3urotHbix Mo Alk2(R206H), ¢ wacroroii b.i.d.
HayMHAIN Yepe3 3 ITHs Tociie TOBPEXICHHUS MBIIII] U OCYIIECTBISUIN ¢ oMolbio 2, 5, 10 u 25 mr/kr coenune-
HUsS A (coeamHeHue w3 mnpumepa 34=2-amMuHO-N-(4-ruapoxcuOunukio[2.2.2]okran-1-mwr)-5-(4-((1R,5S)-3-
(terparunpo-2H-nmpan-4-ni)-3-azaburuxinmno| 3.1.0]rekcan- 1 -mr)peHmI) HUKOTHHAMUY) WM  COOTBETCTBYIO-
el cpeasl-HOCUTENS B TeUeHHe 6 Helelnb. Y BCEX MBIMICH TeTepOTONMMIECKYI0 OCCH()UKALIMIO OIIEHUBAIIN Pa3 B
JIBE HEJIEH C TIOMOIIBI0 PEHTIeHOrpaduy BCETo Tea U 3aHel KoHeuHoCTH (ycTpoicTBo Faxitron) m Bu3yanu-
3alUH in Vivo ¢ MOMOIIBI0 KOMIbIOTepHOH Mukpotomorpaduu (WCT), HaunHast ¢ 2 HelneNlu 1ocje HaHECCHUs
Ad/CTX.

C nenpto onpeneneHus noaHoro MacmTtada HO npu BCKphITHH cOOMpay TpaBble 3aHUE KOHETHOCTH JIJIS
Bu3yanu3aiyu ¢ nmomorbio MUKpo-CT ex vivo. Lenyro mpaByio 3aHIOI0 KOHEYHOCTh C MPUKPETICHHOW MBITII-
e Kak MOKHO OpIcTpee paspesanu u neperocwin B 70% stanon mpu 4°C. Uepes 24 4 00pa3ubl IEPEeHOCHIH B
cBexknit 70% 3TaHOT A OCYIIECTBICHUS BH3yan3aruy ¢ moMombio LCT ¢ BRICOKHM pa3pemieHneM ¢ IIpuMe-
HeHueM ycrpoiictBa UCT40 ot Scanco Medical (pasmep Bokcenst: 16 MkM, BpeMst uHTerparun: 250 Mc, cpeanee
paspemienne, 55 E(kBm), 145 MKA, pexuM: HempephIBHOE BpalleHHe KOoHycooOpasHoTro Jiyda, mopor 275,
dunsTp [aycca: cpennee kBaapaTudeckoe otkimoHenue 0,7, okpecTHOCTh 1). Onpenensou oOmuii 00beM KOCT-
HOil TKaHH (MM’) SKTOINHYECKOH KOCTH B 3aJHEH KOHEUHOCTH. PesynpTaTel mokasambl Ha qur. 1. 3 durypsi
BUJIHO, YTO NPUMEHEHUE COSIMHEHUs A (CoenrHeHHe U3 puMepa 34) NpUBOAMIO K YMEHBIICHHIO 00beMa KO-
CTHOW TKaHU NPaBOW 3a/HEH KOHEYHOCTH €X ViVOo.

st uccnenoBanus dddexra coenpHeHns A (coeanHenue u3 npuMmepa 34) B OTHOLIEHHH TPOTPECCUPOBAHMUS
TeTepOTONNYECKOH OCCU(HKAIIMK TOCIIe 3aITycKa Iporecca MblmaM, rerepo3uroTHeiM 1o Alk2 (R206H), mono6-
HBIM 00pazoM BBoamim 100 Mk aneHoBupycatkapaunoTokcnHa (CTX), HO TIO3BOJISIIM TE€TEPOTONMMIECKON KOCTH
pa3BuBaThcsa B TedeHnu 2,5 Hemenu. [Tocne monTBepxkaeHus odbpasoBanus HO depe3 2 Hemenw MBIIIAT paHAOMH-
3upoBan Ha ocHoBe Hammuusa HO, reretndeckoro ¢ona u noma. OOpaboTKy HaYMHAIM dYepe3 2,5 HelenH Mmocie
TIOBPEXKICHHS M OCYIIESCTBIISUTN C TIPUMEHEHUEM cpenbl-HocuTels win 10 Mr/kr coenuaerns A b.i.d. u mpomonka-
T B TeUEeHHE 6 Henenb. Y BCeX MBIIIEH reTepOTOMNYECKYI0 OCCH(HKAIINIO OLCHUBAIN Pa3 B IBE HEICIH C TIOMO-
IIBIO PeHTreHorpaduu BCEro Tea M 3aJHel KOHeYHOCTH (ycTpoicTBO Faxitron) W BU3yain3alyu in vivo ¢ TIOMO-
IbI0 KOMIIBIOTEpHOU MuKpoToMorpaduu (LWCT), HaunHas ¢ 2 Henenu nocie npumeHerns Ad/CTX.
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C nenpro onpeencHus moiHoro Macirada HO mpu BCKpeITHH coOMpay npapble 3aJHAC KOHCYHOCTH IS
Bu3yanu3aiuu ¢ nmomoribo MUKpo-CT ex vivo. Lenyro npaByro 3aHIOF0 KOHEYHOCTh C MPUKPEIDICHHOW MBITII-
e Kak MOKHO OpIcTpee paspesanu u neperocwian B 70% stanon mpu 4°C. Uepes 24 9 00pa3ubl IEPEeHOCHIH B
cBexuit 70% »TaHON Ui OCYIIECTBIEHUS BU3yalu3auuu ¢ momousio PCT ¢ BBICOKMM pa3pelieHueM ¢ IpuMe-
HeHueM ycrpoiictBa UCT40 ot Scanco Medical (pasmep Bokcemst: 16 MkM, Bpemst uaTerparun: 250 Mc, cpeaHee
paspemienne, 55 E(kBm), 145 MKA, pexuM: HempepbhIiBHOE BpallleHHe KOHycooOpa3HoTro Jiyda, mopor 275,
dunsTp [aycca: cpennee kBaapaTudeckoe oTkimoHenue 0,7, okpecTHOCTh 1). Onpenensau oOmuii 00beM KOCT-
HOM TKaHHM (MM°) SKTOIIMYECKOI KOCTH B 3aIHEH KOHEIHOCTH. PesybTaTsl okasans! Ha (ur. 2. V3 pe3yapratoB
BHUJHO, YTO TIPUMEHEHHUE COeAWMHEHHA A (COeAMHEHHME W3 MpuMepa 34) MpeaoTBpamaio yBeJIWdeHHe oO0beMa
KOCTHOW TKaHHW TPaBOH 3aJHeil KOHEYHOCTH €X Vivo.

W3 pe3ymbTaToB, IOKa3aHHBIX HA GUT. | ¥ 2, BUIHO, YTO COSAMHECHHE TI0 HACTOSIIEMY H300peTeHHIO (Co-
€/IMHEHUE A) MOJIABIISIIO TETEPOTONNIECKYI0 OCCU(DHKAIINIO, €CITH BBEJCHHUE JI03bI OCYIIECTBIISIIM BCKOPE 1OCTIe
MOBPEXKICHUS MBIIIIEI, U MPEIOTBPAINANIO TOMOJIHUTESIHFHOE IPOTPECCHPOBAHNE TETEPOTONMUIECCKON occudurka-
1y y npumiona Meimeit ALK2 (R206H), eciiu BBeieHHE 0351 OCYILECTBISIN 1I0CTIE TOTO, KaK IeTepOTONnYe-
CKasl OCCHU(HKAINS yKE Hauaaach.

Ipumep 94. T'eTeporonuueckas occuUKanus y KPBIC, BBI3BAHHAS TCHOTOMHCH aXWIIJIOBAa CYXOXKWIIUS B
CPEMHHOM TOUKE.

Uto0ObI IPOBEPHUTH, CIIOCOOHBI JIM COSAMHEHHUS 10 HACTOSIIEMY M300pPETEHHIO NMPEAOTBpAIIaTh TeTepOTO-
nmuaeckyro occudukanuio (HO) MArkux TkaHed, BRI3BAaHHYIO TPaBMOW, MOYKHO TIPHMEHSATH TEPaIeBTUICCKYIO
3¢ (eKTUBHOCTh B KPBHICHHOW MOJENN OJHOCTOPOHHEH TEHOTOMHH aXWJUIOBA CYXOXXWJIHMS B CPEIWHHON TOUYKE
(Rooney et al., Matrix 12: 274-281, 1992). Jlyis 3TOTO JI€BOE aXWIIOBO CYXOXKHUIIHE 8-HEIETbHBIX CAMOK KpPBIC
muann Wistar (Macca Tena B quana3one 190-265 T) moJIHOCTBIO pacceKalli ¢ MPUMEHEHUEM CTEPHIILHOTO CKaJTb-
niesist (Homep Jie3Bust 11) moj gelicTBreM MHTAIIIMOHHOTO HapKo3a ¢ MOMOIIBI0 H30(IypaHa ¢ COMyTCTBYIOMEH
o6e30osmBatoleit 00paboTkoii ¢ npumenenneM 0,03 mr/kr OynpeHopduna B TeueHne 48 4 yepes kaxasie 10-12 g
noakoxxHo. [IpodunakTryeckyro nepopanpHyo 00paboTKy ¢ MOMOIIBIO COSUHEHHUS TI0 HACTOSIIEMY H300peTe-
auro (10 mr/kr q.d.) wmu cpeapl-HOCcHuTeNs (HATPUs KapOokcuMeTmeono3a:Boga: Tween 80, 0,5:99:0,5) npo-
BoAuIu B TeueHue 10 Henenb, HAUMHAS CO JHS ONEpaTUBHOTO BMemaTenbeTBa (n=11-12 kpoic Ha rpymiy). Ilo-
CJIe OTIEPaTUBHOIO BMEIIATENBCTBA KPBIC COIEPIKaIU 10 OTAEIBHOCTH B TedeHue 3-4 mHeil, a mocie 3Toro co-
JIeprKajI TPYIIaMH IO JIBa )KUBOTHBIX Ha KJIETKY MpH 25°C ¢ IMUKIOM YepeloBaHus CBETa U TEMHOTHI 12:12 4 u
KOPMWJIM CTaHIAPTHBIM PAIlMOHOM JUTS TPBI3YHOB, comepkammM 18,2% 6enka u 3,0% xupa, ¢ KaJOpHHHOCTHIO
15,8 M]JIx/kr (3890, Provimi Kliba SA), pu aTom exy u Boxay npeaoctaisu ad libitum. D¢ dekTnBHOCTH 00-
pabOTKH OIEHUBAIH B MPOJOJIFHOM HAIPABICHUHU ITyTEM MOJYYCHUS PEHTTCHOTPAMM OIICPHPOBAHHON THUCTAIIh-
HOW KoHeuHoCTH (cucTeMa Faxitron LX-60) yepes 4 u 10 Heaens mociie TeHOTOMHHA. O0BEM TeTepOTONMUIESCKON
KOCTHOW TKaHH KOJMYECTBEHHO OMPEACISIIN in Vivo ¢ TTOMOIIBI0 KOMITBIOTEPHOW MHKpOTOMOTpadun (MHUKPO-
CT) non ne#icTBHEM MHTaSIIMOHHOTO HapKo3a ¢ rmomouipbio nzodiypana (mpudop vivaCT40, Scanco Medical
AG; pazpemienue 17,5 MkM) yepes 6 1 9 Hellenb Mociie OnepaTUBHOTO BMEILATENbCTBA.

OOPMVIIA U30BPETEHUA

1. Coemunenne hopmyssl (1) mm ero dpapmamneBTHIECKH IpHEeMIIeMasi COIb
HM, M

el
R’{»‘Mw:g_ e «\@«)R*&
! i
o ﬁL_ﬁ.@
(1),

rae L npencrasmnser cob6oii cBsa3b, (CH,),, -CH(CHj3)-, -O-(CH,),-, -C(O)-, -C(O)-NH-(CH,),-;

n paBusercs 1, 2 wnu 3;

R, BBIOpaH u3 C;-Ciuukioankuia, He0Os3aTeIBHO 3aMEIICHHOTO OJJHUM WK 00Jiee 3aMECTUTEISIMU, He3a-
BUCUMO BBIOpaHHBIMH W3 ruapokcuia, ranoreHa, C,-C;amkmia; MocTHKOBOro Cs-CioIUKIOANKIIA, HE0Os3a-
TEJNBHO 3aMEIICHHOTO OJHMAM WM 00Jiee 3aMECTHTEISIMU, HE3aBHCUMO BBHIOPAHHBIMH U3 THIPOKCHIIA U THIPO-
kcuCi-Csankuna;

R, u R; HezaBucumo Be1Opansl u3 H, ramorena u C;-Csankuna;

R, BeIOpan u3 NRsR¢; N-comeprkaliero S-4IeHHOTO TeTepOIMKINIECKOTO HeapOMaTHIECKOTO KOJIbIa, He-
00s13aTETLHO COIEPIKAIIETO OJUH WIH 0oJiee MOTOTHUTEIBHBIX TETEPOaTOMOB, BRIOpaHHBIX U3 N, O wiu S, T1e
YKa3aHHOE KOJIBII0 HeoOs3aTeNbHO 3aMEeIIeHO OJHUM WM Oojee R;, v rie ykazaHHOE KOJIBIIO MPUCOESTUHEHO K
OCTAJTLHOM YacCTH MOJIEKYJIBI TIOCPEACTBOM aToOMa YTIepojaa B KOJbIE; WK N-COoAepKaIero 6-4IeHHOTO TeTe-
POLHMKJINIECKOTO HEAPOMAaTHIECKOTO MOHOIIMKIMYECKOTO FIIH OUITUKIMYECKOT0 KOJIbIa, He0Os3aTeIbHO COMep-
JKAIero OJWH WK 00Jiee MOMOTHUTEIBHBIX TeTePOaTOMOB, BIOpaHHBIX U3 N, O uiu S, e yKa3aHHOE KOJBI0
HEeoO0s13aTeIbHO 3aMEICHO OJHUM WU Ooniee R;, W The yka3aHHOE KOJIBIO MPHCOCIUHCHO K OCTANBHOW YacTH
MOJICKYJIBI TIOCPEICTBOM aTOMa YTIIEpO/ia B KOJIBIIC,

Rs 1 Rg BMecTe ¢ aToMoM N, K KOTOPOMY OHH TIPUCOCIHHEHBI, 00pa3yrOT
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S-4JIcHHOE HEeapoOMaTHYCCKOE KOJIBIO, HEOOA3aTeIFHO COMCpIKAIlee OTUH JOTOHUTEIBHBIN TeTepoaToMm,
BbIOpaHHBIi 3 N, O win S, HeoOs3aTeNbHO 3aMEIICHHBIA OTHUM Win Ooiiee Ry;

6-4JIeHHOE HEeapoOMaTHYEeCKOe KOJNBI0, HE0OS3aTeNFHO COo/epiKallee OTUH IOTONHUTEIBHBIN TeTepoaToM,
BbIOpaHHBIH U3 N, O mwiu S, HeoOsM3aTeNbHO 3aMEICHHBIN OTHUM WiIH Oonee Ry, nimm

7-4ICHHBIN CITUPOIIMKII, HEOOS3aTETHLHO COAEePIKAIINN OJIUH JAOMOJHATEIbHBIN TeTepOaTOM, BRIOpaHHBIN 13
N, O niu S, Heo0s3aTEIBLHO 3aMEIEHHBINH OHUM WK Oojiee R

R; nHeszaBucumo BeiOpaH u3 C,-Ciankmia, ruapokcuC,-Csankwmia, ramorenC,-Csankuna, C;-CsankokenC-
Csankuna, ranoreHC,-CsankokcnC -Csankuna, C,-Cankuamina, muanoC,-Csankmuna u (CH,),,-Rg;

m paBusercs 0, 1, 2 wnu 3;

Rg BbIOpaH u3

4-, 5- WM O-YJICHHOTO HACBHIIICHHOTO WJIM HCHACHIIICHHOTO HEapOMAaTHYECKOTO TETEPOIMKINYCCKOTO
KOJIbI[a, COJIEPIKAIIETO OIWH WM HECKOJBKO TeTepoaToMoB, BEIOpaHHEIX U3 N, O uiu S, mpu 3TOM yKa3aHHOE
KOJIBIIO HEOO0s3aTeIBbHO 3aMCIICHO OJHHUM MM OoJice 3aMECTHTEISIMHU, HE3aBHCUMO BBIOPAHHBIMU W3 OKCO,
SO,C,-C5 ankuna, ranorenC,-Csankuia; win

C;-CyuMKIoaaKkuiIa, Heo0s3aTEIbHO 3aMEIEHHOTO OHUM HIIH 00JIe€ TaJOr€HOM.

2. Coenunenne ¢hopmyinsl (1) umm ero dapmareBTHUECKH TTpreMiieMast cojlb 1o 1.1, riae Ry mpeacrapiser
coboit

N-cozxepikariee S-4JeHHOE T€TEPOIMKINIECKOE HEapOMAaTHIECKOe KOJBIIO, HEOOS3aTEeNbHO CoeprKalee
OIIMH WJIM HECKOJIBKO JTOTIONTHUTEIBHBIX TeTepoaToMOB, BEIOpaHHBIX n3 N, O mmm S, r1e yka3aHHOE KOJIBIIO He-
00s13aTeNFHO 3aMEIeHO OHUM min OoJiee R;, U rae yka3aHHOE KOJBI0 MIPUCOCINHEHO K OCTaIhHON YacTH MO-
JICKYJIBI TIOCPEJICTBOM aTOMa YIIIEPOAa B KOJBIIC; WM

N-coaepikariee 6-4wICHHOE TETEPOLUKIHICCKOS HEaPOMATHISCKOE MOHOIMKITHICCKOE HITH OUITHMKIINIECKOS
KOJIBIT0, HEOOSI3aTEIBFHO CO/ICPIKAIIee OJTHO MIIM HECKOJIBKO JTOMOTHUTEIBHBIX TE€TEPOATOMOB, BRIOPAHHBIX U3 N,
O unu S, rae ykazaHHOE KOJBIIO HEOOs3aTeIbHO 3aMEIeHO OMHUM Win OoJiee R;, U rae ykazaHHOE KOJBIO MPH-
COCJITHEHO K OCTAILHOW YaCTH MOJICKYIIBI TOCPEICTBOM aToMa yriepoja B KOJbIIE.

3. Coequnenne dhopmynsl (1) mwiu ero GpapManeBTHIECKH pueMiIeMast Colb 1Mo 1.1 win 2, Te

R, u R; mpeacrasinstor coboit BOIOpoT;

L npexncrasisier co00it CBsI3b;

R4 mpencraBiser coboii N-comepikaiiee 6-4jJeHHOE T€TEPOIMKINIECKOE HeapOMaTHIECKOe OWITUKITHYe-
CKO€ KOJIBITI0, HE0OS3aTENbHO COJIepIKAIee OUH WIH HECKOIBKO TOTONHUTEIBHBIX TeTepOaTOMOB, BRIOPAHHBIX
n3 N, O wim S, rae ykazaHHOE KOJIBII0 He0Os3aTeIbHO 3aMelIeHO OJTHAM WiH Oosiee R, 1 rie yka3zaHHOe KOJIBIIO
MPUCOCTUHEHO K OCTAIBHOW YaCTH MOJICKYJIBI TOCPEICTBOM aTOMa YTIepo/ia B KOJIbIIE,

R, mpencrasnset coboit (CH,)-Rg;

m paBusercs 0, 1, 2 unu 3;

Rg mpencTaBnseT co0oi 6-4JICHHOE HACKHIIICHHOE WM HCHACHIICHHOES HEAPOMATHUECKOE TeTePOIUKITHYC-
CKO€ KOJIBIIO, COJICPIKAIICE OJMH I HECKOIBKO TeTepOaTOMOB, BBIOpaHHBIX u3 N, O wiu S, mpu 3TOM yKa3aH-
HOE KOJIBII0 HEOOsI3aTeIbHO 3aMEIICHO OIHUM MU 0O0Jice 3aMECTHTEIISIMU, HE3aBUCUMO BBIOPAaHHBIMHU H3 OKCO,
SO,C,-C; ankuna, ranorenC,-Csankuia.

4. Coenunenne popmynsl (I) wmm ero dapmareBTHUESCKH pUeMiIeMasi COJb 1o JJroooMy u3 mm.1-3, rae R,
MPEACTaBISIET COOO MUKIIOTEKCIII, 3aMEIIICHHBIH OJTMH Pa3 THAPOKCHIIOM.

5. Coenunenue hopmynsl (I) mm ero dpapmarneBTHUECKH MprUeMIIeMast COJb o JTF00oMy u3 1. 1-3, rae R,
MpeCcTaBisieT co00i OMIMKIIO[2.2.2|OKTaHWII, 3aMEIIEHHBIA THIPOKCHIIOM.

6. Coenunenne popmyns (I) wu ero papManeBTHYSCKH IpUeMIIeMast COJb 1Mo Jrodomy u3 mir.1-3, rae R,
npecTaBisieT co0oi Ouukino[1.1.1 JneHTaHmI, 3aMEeIICHHBIA THPOKCHMETUIIOM.

7. CoenuHeHMeE 1O 11. 1, KOTOpOe BEIOpaHO U3

2-amuHO-N-(4-ruapoxcuukiorekcnn)-5-(4-(3-(1-(metuncynbpdoHmn) munepuIuH-4-11)- 3 -a3a0 HIIUKIIO
[3.1.0]rexcan-1-mi) ¢ eHIT) HUKOTHHAMUIA;

2-aMuHO-N-(4-THAPOKCUIUKIOTEKCH )-5-(4-(3-m30mponmi-3-a3adurmkiio[ 3. 1.0 Jrexcan- 1 - heHwn ) Hu-
KOTHHAMU/IA;

5-(4-(1-(2-oxca-6-a3actupo[ 3.3 JrenTan-6-un)3Tun )PeHrmn )-2 -aMuHO-N-(4-THAPOKCHITUKIIOTEKCHII JHH -
KOTHHAMU/IA;

2-aMuHO-N-(4-ruapokcurukiorekcnn)-5-(4-(3-(3-mopommronponmn)-3-azadurukio[3.1.0rekcan-1-
1) (heHUI ) HUKOTHHAMU/IA,

2-amMuHO-5-(4-(3-(1,3-mudTopnponan-2-wm)-3-azadurukio[ 3. 1.0 rekcan- 1 -um)penrwn)-N-(4-ruapoxcu-
[IUKJIOTEKCUI ) HUKOTUHAMU/IA,;

2-amuHO-N-(4-ruapokcudbunukio[2.2.2 Jokran-1-mn)-5-(4-(3-(2-metokcuatmn)-3-a3abummkino[ 3.1.0]rek-
caH- 1 -ui1)(heHIIT) HUKOTHHAMUIA;

2-aMHHO-5-(2-¢pTOp-4-(4-u30npormunepaznH- 1 -mi)penun)-N-(4-THApOKCHINKIOTeKCHI ) HHKO THH-
amuna;

2-aMuHO-N-(4-TUAPOKCHIUKIOTeKCHI )-5-(4-(3-(2-MopdomiHoaTII)-3 -a3a0utukino[3.1.0]rekcan-1-

W) (heHUI ) HUKOTHHAMU/IA,
2-aMHHO-5-(4-(3-(2-pTopaTun)-3-azadbunmkiio[ 3. 1.0]rekcan- 1 -ni)pernn)-N-(4-ruIpOKCHITMKIOT €KCHIT ) HHU -
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KOTHHAMUJIA;
2-aMHHO-N-(4-rHIpOKCUIIUKIOTeKCHIT)-5-(4-( 1 -U30TIp oI P OSTHIUH- 3 -1J1) Qe HHIT ) HIKOTHHAMU A,
2-aMuHO-N-(4-ruApOoKCH-4-MeTHITUKIIoTeKCHN )-5-(4-(3-(TeTparunpo-2 H-mupan-4-1m)-3 -a3a0 U I KI0

[3.1.0]rexcan-1-wmr)heHnT) HUKOTHHAMHIA;
2-aMuHO-N-(4-ruapokcuounukiio[2.2.2 Jokran- 1 -mm)-5-(4-(3-(2-mopponmaoa I )-3-a3a0ummKno[ 3. 1.0]

rexcaH- 1 -vin)peHnn ) HUKOTHHAMU/IA,
2-amuHO-N-(3-(rumpokcumetrn)outukio[ 1.1.1 JmenTan-1-wmm)-5-(4-(3-m3onponmi-3-a3adurukio[3.1.0]

rexcaH- | -vin)peHnn ) HUKOTHHAMUIA,
2-amuHO-N-(4-ruapoxcunukiaorekcui)-5-(4-(3-(3,3,3-rpudropmponrn)-3-a3adunukio| 3.1.0]rekcan-1-

W) peHIIT) HUKOTHHAM K 1A,
2-aMHHO-N-(4-rHIpOKCHIIUKIIOTeKCHIT)-5-(4-(TUPPOIHINH- 3 -1i1) QS HHIT ) HUKOTHHAMU 1A,
2-amuHO-N-(4-ruapoxcunukiorekcun)-5-(4-(3-(rerparunpo-2H-nupan-4-nm)-3-azadbunukio[ 3.1.0]rexcan-

1-m1)peHnT) HUKOTHHAMH T,
2-aMuHO-N-(4-TUAPOKCHIUKIOTeKCHI )-5-(4-(3-(2-MeTokcuaTIIN) -3 -a3a0urukino[ 3.1.0|rekcan-1 -

W1)(heHUI ) HIKOTHHAMU/IA,
2-amuHO-N-(3-rop-4-ruapoxcurukinorekcnin)-5-(4-(3-(terparunpo-2 H-nmupan-4-wi)-3-a3a0MIHKIO

[3.1.0]rexcan-1-mr)heHnT) HUKOTHHAMHIA;
5-(4-(2-azacrimpo[ 3.3 rentan-2-uiMeTin) GeHn )-2-aMUHO-N-(4-TU AP OKCUITUKIIOT €KC T )HHKOTHHAMH 1A,
2-aMuHO-N-(4-TUAPOKCH-4-MeTHITUKIOTeKCHN )-5-(4-(3-n30mponmi-3-azadbunukiio[ 3. 1.0 rekcan- 1 -

W) (heHUI ) HUKOTHHAMU/IA,
2-amMHHO-5-(4-(3-(4,4-mudToprmkinorekcnin)-3-azadumukio| 3.1.0]rexcan- 1 -mir)pennn)-N-(4-ruapokcu-

IIUKJIOT€KCHII) HUKOTHHAMU/1A;
2-aMuHO-N-(4-TUAPOKCHIUKIOTeKCHI )-5-(4-(3-(okceran-3-mn)-3-a3a0unmkio[ 3. 1.0]rekcan-1-

W) peHIIT) HUKOTHHAM K 1A,
2-amuHO-N-(3-(ruapokcumerwn)onmuiiiof 1. 1.1 Jnentan-1-nn)-5-(4-(3-(rerparunpo-2H-nupan-4-mn)-3-

azaburmkio[3.1.0]rexcan- 1 -wmr)heHIT) HHKOTHHAMHIIA;
2-aMHuHO-5-(2-pTop-4-(trmepasuH- 1 -nin) pernn )-N-(4-ruIpOKCUITMKIOT€KC T ) HHKOTHHAMHU 1A,
2-aMHHO-N-(4-TUAPOKCUITUKIOTEKCHN)-5-(4-((2-Me TP POTUANH- | -FIT)METHIT ) EHIIT) HHKOTHHAMH 1A,
2-aMuHO-N-(4-ruapokcuIuKiIorekcnn)-5-(4-(3-(terparunpo-2H-nmupan-4-wmm)-3-azadburmkino[ 3.1.0]rekcan-

1-nn)peHnn) HUKOTHHAMU 1A,
2-aMuHO-N-(4-ruapokcuounukiio[2.2.2 Jokran- 1 -nm)-5-(4-(3-(terparuapo-2 H-nmupan-4-un)-3-a3adm-

ko[ 3.1.0]rekcan- 1 -min)peHmT) HIKOTHHAMHA A,
2-amMHHO-5-(4-(3-(4,4-nmudToprmkinorekcnn)-3-azadumukio[ 3.1.0]rekcan- 1 -mir)pennn)-N-(4-ruapokcu-

ounukio[2.2.2]okTaH- 1 -u1)HUIKOTHHAMHU/IA;
2-amMuHO-5-(4-(3-(0yT1-2-uH-1-m1)-3-a3adbuukiio| 3. 1.0]rexcan- 1 -ui) pernn)-N-(4-rugp oK CHIMKIIO-

TeKCHII)HUKOTHHAMU/IA;
2-aMuHO-N-(4-THAPOKCUIUKIOTeKCHI )-5-(4-(3-(okceTan-3-mnmetnn)-3-a3adurukino[ 3.1.0|rekcan-1 -

W) (heHUI ) HUKOTHHAMU/IA,
2-aMuHO-N-(4-ruapokcurukiorekcnin)-5-(4-(3-(1-(2,2,2-tpudropa Trn) munepuanH-4-mi)-3 -a3a0 U ITUKIIO0

[3.1.0]rexcan-1-wmr)heHnT) HUKOTHHAMHIA;
2-aMuHO-N-(4-ruapokcurkiorekcnn)-5-(4-(3-(2-(2,2,2-tpudropaToKCcH )3T ) -3-a3a0uiukio[ 3.1.0]rek-

caH- 1 -mr)(heHnT) HUKOTHHAMUIA,
2-aMHuHO-N-IIUKII0TeKCHII-5-(4-(3-(munepuuH- 1 -1i1) TpoIoKcH ) )eHNIT ) HHKOTHHAMHU 1A,
2-amuHO-5-(4-(3-(1,1-mnokcunorerparunpo-2H-tnonmpan-4-un)-3-azadunnkio[3.1.0]rekcan-1-

i) eHn )-N-(4-ruIpOKCHIIMKIOTeKCHIT ) HUKO THHAMHU/IA;
2-aMHHO-N-IIUKIIOTeKCHIT-5-(4-(4-MeTrnnunepa3uH- 1 -kapOOHMIT ) peHIIT) HHKOTHHAM K12,
2-aMHHO-5-(3-pTOp-4-(2-MeTHIIHPPONHINH- | -um)MeTrT) peHNIT)-N-(4-THAPOKCH-4-ME THITLKIIOTEKCHIT)

HUKOTHHAMU/IA;
2-aMHHO-N-IIUKIIOTeKCHII-5 -(4-Mop ) OTMHO G EHIIT ) HHKOTHHAMHIA;
2-aMuHO-5-(4-(3-(2,2-mudTopnporniur)-3-azadurukio[ 3. 1.0 rekcan- 1 -mm) permn)-N-(4-ruAp OKCHITUKIIO-

TeKCYJT)HUKOTHHAMU/IA;
2-aMHHO-5-(4-(3-(2-ttmanoaTIn)-3-a3adounukino[ 3. 1.0 rexcan- 1 -um)perrn)-N-(4-ruapOoKCUITUKIOT €KCHIT)

HUKOTHHAMU/IA;
2-aMuHO-N-IIUKIIOTeKCHII-5 -(4-(3-MophomMHOTIPOTIOKCH ) P HIIT ) HUIKOTHHAMU/IA,
2-aMuHO-N-(4-THAPOKCUIUKIOTEKCHI )-5-(4-(3-(ipon-2-uH- 1 -ui)-3-a3adbunukino[ 3. 1.0]rekcan-1-

W) peHIIT) HUKOTHHAM K 1A,
5-(4-(1-(2-okca-6-azacnmpo| 3.3 ]renTan-6-1)aTIin)-2-x10pdeHn)-2 -aMuHO-N-(4-THAPOKC UM KIIOT €KC YT )

HUKOTHHAMU/IA;
2-aMHHO-5-(2-¢pTOp-4-((2-MeTHaIMpponuaAnH- 1 -nm)meti)genni)-N-(4-ruapokcr-4-MeTHIIIUKIOT €KCHIT )

HUKOTHHAMU/IA;
2-aMHHO-5-(4-(3-(2-pTopatun)-3-azadbummkiio[ 3. 1.0]rekcan- 1 -nin)pernn)-N-(4-runpokcuburinkio[2.2.2]

OKTaH- | -MT)HUKOTHHAMH/IA;
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2-amMuHO-5-(4-(3-(4,4-nudToprukinorekcnn)-3-azadumukio[ 3.1.0]rexcan- 1 -mr)dpennn)-N-(4-ruapokcu-4-
METHIIIMKIIOTCKCHIT ) HIKOTHHAMHU/IA,

5-(4-(1-(2-oxca-6-a3actupo[ 3.3 JrenTan-6-un)3tun ) permn )-2-aMuHO-N-(4-TU AP OKCU-4-METHITITUKIIO-
TeKCHJT)HUKOTHHAMUIA;

2-aMHHO-N-IIUKITIOTeKCHII-5 -(4- (e puanH- | -1 ) peHIT ) HIKOTHHAMU /I,

2-aMuHO-N-(4-ruapoKCH-4-MeTHIITUKIIoTeKCHN )-5-(4-(3-(TeTparunpo-2 H-mupan-4-1m)-3 -a3a0 U I KI0
[3.1.0]rexcan-1-wmr)heHnT) HUKOTHHAMHIA;

2-aMuHO-N-(4-ruapokcuounukiio[2.2.2 Jokran- 1 -nn)-5-(4-(3-(oxceran-3-un)-3-azadbunukiio[ 3. 1.0 rekcan-
1-m)peHnT) HUKOTHHAMH 1A,

2-aMHuHO-N-IIUKII0TeKCHIT-5-(4-((2-(4-MeTrnunepasuH- 1 -in)aTvin) kapOamMomt ) peH T ) HHKOTHHAM U112,

2-aMuHO-N-(4-ruApOoKCHIUKIOTeKCHI )-5-(4-(3-(2,2,2-TpudropaTin)-3-a3adbunmkio[ 3.1.0]rekcan-1-
W) peHIIT) HUKOTHHAM K1,

5-(4-(1-(2-okca-6-a3actmpo[ 3.3 Jrenran-6-mi) T )penmn)-2-amuHo-N-(3-ruapokcuaamanTas- 1 -
WJI)HUKOTUHAMU/IA,

2-aMuHO-N-IUKIIOTeKCHII-5 -(4-(MOophomH-4-KapOoHWT)(heHNIT ) HUKOTHHAMUIA,

2-aMuHO-N-(4-TUAPOKCH-4-METHITUKIOTEKCHN )-5-(4-((2-MeTHIUPP OTU U H- | -FUT)METHIT) (h eHUIT ) HUKO-
THHAMHUIA;

2-aMHuHO-5-(2,3-1udTop-4-((2-MeTHIIUPPOTUANH- | -1 )MeTHI ) PeHIIT)-N-(4-THAPOKCH-4-METHIITUKITO-
TeKCHJI)HUKOTHHAMUIA;

2-aMuHO-N-(4-ruapokcurkiorekcuin-4-d)-5-(4-(3-monponmi-3-azadurukio[ 3.1.0rekcan-1-
W) peHIIT) HUKOTHHAM K,

2-aMuHO-N-(4-TUAPOKCHIIUKIOTSKCHIT )-5-(4-(4-MeTunmunepasut- 1 -kapOoHI ) peHUIT ) HHKOTHHAMHK/IA,

2-aMHHO-5-(2-x7110p-4-((2-MeTranMpponuanH- 1 -mm)merun ) pennin)-N-(4-ruapoxrcn-4-MeTHIIUKIOTSKCHIT)
HUKOTHHAMU/IA;

2-amuHO-N-(3-(2-runpokcunponan-2-mn)ounmkio[ 1.1.1nenran-1-mn)-5-(4-(3-(terparuapo-2H-nupan-4-
n)-3-azabunukio[3.1.0]rexcan- 1 -mr)heHnIT) HUKOTHHAMUIA,

2-aMuHO-N-IUKIIOTeKCHII-5 -(3-(MOphomH-4-KapOoHWT)(heHNIT ) HUKOTHHAMUIA,

2-aMHHO-5-(3-x710p-4-((2-MeTHITHUPPOTUANH- | -1 )MeTHI ) heHIIT)-N-(4-THAPOKCU-4-ME THIIITAKIOTEKCHIT )
HUKOTHHAMU/IA;

5-(4-(1-(2-oxca-6-a3actupo|[ 3.3 JrenTan-6-un)3tun ) permn )-2-aMuHO-N-(4-TUAPOKCH- | -METHITITUKIIO-
TeKCHJT)HUKOTHHAMUIA;

2-aMHHO-N-(4-ruapoKcn-4-MeTHIINKIOTeKCH)-5-(2-MeThII-4-((2-MeTHANUPPOIUANH- | -nT)MeTHIT ) peHIIT)
HUKOTHHAMHUIA U

2-aMHHO-N-IIUKII0OTeKCHIT-5-(3-(4-(2-TuapoKCHITHI ) THIIepa3uH- | -kapOOHMIT ) e HNIT ) HUIKOTHHAMHU/IA,

WM ero GpapMareBTUIECKH pUeMieMast CoJlb.

8. CoenmHeHue 1O 11. 1, KOTOpoe BEIOpaHO 13

2-amuHO-N-((1R,4R)-4-ruapokcunmkiorekcuin)-5-(4-((1R,5S)-3-(1-(MeTHICYTH(OHWIT ) TUITePUIUH-4-11)-
3-azabunmkio[3.1.0]rexcan- 1 -mr)heHnIT) HUKOTHHAMU/IA,

2-amuHO-N-((1R,4R)-4-runpokcunminorexcn)-5-(4-((1R,5S)-3-u3onponun-3-azadunmkino[ 3. 1.0 rekcan-
1-nn)peHnn) HIKOTHHAMU 1A,

5-(4-((R)-1-(2-okca-6-azacrupo| 3.3 Jrentan-6-mn)aTen ) penwnn)-2-aMmuHo-N-((1 R ,4R)-4-ruapokcuinkIio-
TeKCHJI)HUKOTHHAMUIA;

5-(4-((S)-1-(2-okca-6-azactmpo[ 3.3 Jrentan-6-wi)atrn)dpennin)-2-amuHo-N-((1R,4R)-4-runpoxcunumkino-
TCKCHJT)HUKOTHHAMUIA;

2-amuHO-N-((1R,4S)-4-runpoxcurmxinorexkcun)-5-(4-((1S,5R)-3-(3-mopdonmmuonpomnmn)-3-a3a0HInKIOo
[3.1.0]rexcan-1-mn) ¢ eHIT) HUKOTHHAMUIA;

2-amuHO-5-(4-((1R,5S)-3-(1,3-nudropnponan-2-un)-3-azadunnkio[3.1.0]rexcan-1 -mm)denrr)-N-
((1R,4R)-4-ruapOoKCHIINKIOT €KCHI ) HHKOTHHAMHJIA;

2-aMuHO-N-(4-ruapokcuounukiio[2.2.2 Jokran- 1 -mm)-5-(4-((1S,5R)-3-(2-MeTOKCHATHI) - 3 -a3a0UITUKIIO
[3.1.0]rexcan-1-wmr)heHnT) HUKOTHHAMHIA;

2-aMHHO-5-(2-pTop-4-(4-uzonponmimumnepasus- 1 -mr)dpennn )-N-((1R,4R)-4-ruapoKCHITUKITOTeKCHIT ) HH-
KOTHHAMU/IA;

2-amuHO-N-((1R,4S)-4-runpokcunmkiorekcui)-5-(4-((1S,5R)-3-n3onponmn-3-azabunukiio[ 3. 1.0rekcan-
1-n)peHnn) HIKOTHHAMU 1A,

2-amuHO-N-((1R,4R)-4-ruapokcunmkiorekcun)-5-(4-((1R,5S)-3-(2-mopdonuHOITHIT)-3-2320UIHKITO
[3.1.0]rexcan-1-mi) ¢ eHIT) HUKOTHHAMUIA;

2-amuHO-5-(4-((1S,5R)-3-(2-propaTrn)-3-a3adbunmkino[ 3. 1.0]rekcan- 1 -um)pennn)-N-((1R,4S)-4-
THPOKCHIMKIIOT€KCHII) HUKOTHHAMU/IA;

2-amuHO-N-((1R,4R)-4-runpoxcunuknorekcuin)-5-(4-( 1 -u30nponuimupp o uH-3 -1i1) G e HUT ) HHKOTHH-
amuna;

2-amuHO-N-((1R,4S)-4-runpokcunuknorekcui)-5-(4-((1S,5R)-3-(2-mopdommrodTHIN)-3-a3a0u1mKno[3.1.0]
rexcaH- | -vin)peHnn ) HUKOTHHAMU/IA,
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2-amuHO-N-((1R,4R)-4-runpoxcu-4-metunuukiorexcun)-5-(4-((1R,5S)-3-(trerparnapo-2 H-nmupan-4-win)-
3-a3abunukio[3.1.0]rekcan-1-mn)deHnn) HUKOTHHAM I,

2-aMuHO-N-(4-ruapokcudbunukiio[2.2.2 Jokran- 1 -mm)-5-(4-((1R,55)-3-(2-mopdommuHoITHII)-3-a3a0 U KITO
[3.1.0]rexcan-1-wmr)heHnT) HUKOTHHAMHIA;

2-amuHO-N-(3-(runpokcumetrn)outukio[ 1.1. 1 JmenTan-1-mm)-5-(4-((1S,5R)-3-n3onponui-3-a3adbuukio
[3.1.0]rexcan-1-wmr)heHnT) HUKOTHHAMHIA;

2-amuHO-N-((1R,4S)-4-runpokcummkiorekcu)-5-(4-((1S,5R)-3-(3,3,3-tpudropnponmi)-3-a3a0UIHKIO
[3.1.0]rexcan-1-wmr)heHnT) HUKOTHHAMHIA;

2-amuHO-N-((1R,4R)-4-runpoxcuimriiorekcni)-5-(4-(muppostuiut-3 -1t ) p eHIT ) HHKO THHAM KA,

2-amuHO-N-((1R,4R)-4-runpoxcumkiorexcnin)-5-(4-((1R,5S)-3-(rerparunpo-2H-nupan-4-um)-3-
azaburmkio[3.1.0]rexcan-1-m)peHnn) HUKOTHHAMI 1A,

2-amuHO-N-((1R,4S)-4-runpoxcurmkinorekcun)-5-(4-((1S,5R)-3-(2-meToxcuaTrIn)-3-a3a0UITHKIIO
[3.1.0]rexcan-1-mn) ¢ eHIT) HUKOTHHAMUIA;

2-amuHO-N-((1R,3S,4R)-3-dTop-4-runpokcunmriiorekcmn)-5-(4-((1R,5S)-3-(tetparunpo-2H-mupan-4-
nn)-3-azabunukio|3.1.0]rexcan- 1 -mr)heHnIT) HUKOTHHAMUTA,

2-amuHO-N-((15,4S)-4-runpokcunukiorekcwn)-5-(4-((1R,5S)-3-(terparunpo-2H-mupan-4-wmm)-3-
azaburmkio[3.1.0]rexcan- 1 -wmn)heHWT) HHKOTHHAMHIIA;

5-(4-(2-azacrimpo[ 3.3 renrran-2-mimMetnn ) perni )-2-aMuHO-N-((1R 4R )-4-ru1p OKCUITUKIIOT €KCHIT ) HU -
KOTHHAMU/IA;

2-amuHO-N-((1R,4R)-4-runpoxcu-4-metunukiorekcun)-5-(4-((1R,5S)-3-m3onponmi-3 -a3a0UIHKIO0
[3.1.0]rexcan-1-mi)dheHIT)HUKOTHHAMUIA;

2-amuHO-5-(4-((1R,5S)-3-(4,4-nudroprukiorekcnn)-3-azadumukio| 3.1.0]rexcan- 1 -mr)penni)-N-
((1R,4R)-4-ruapOoKCHIINKIOT €KCHI ) HUKOTHHAMHJIA;

2-amuHO-N-((1R,4S)-4-runpokcurukinorekcun)-5-(4-((1S,5R)-3-(okceran-3-mn)-3-a3aburmkio[ 3.1.0rex-
caH- 1 -ui1)(peHIIT) HUKOTHHAMHUIA;

2-amMuHO-5-(4-((1S,5R)-3-(4,4-mudropumkiiorekcn)-3-azadunukio[ 3. 1.0 rexcan- 1 -um)penrn)-N-
((1R,4S)-4-ruapOKCHUTITNKIIOTEKCHI ) HUKOTHHAMHU/IA,

2-amuHO-N-(3-(rupokcumernn)outukio[ 1.1. 1 Jmentan-1-mn)-5-(4-((1S,5R)-3-(teTparuapo-2H-nupan-4-
n)-3-azaburukio[3.1.0]rexcan- 1 -mr)heHnIT) HUKOTHHAMUIA,

2-aMHHO-5-(2-pTop-4-(tumepasun- 1 -nin)pernin)-N-((1R,4R)-4-ruapoKCHIIUKIIOT€KCHIT ) HIKOTHHAMU/IA,

2-amuHO-N-(3-(ruapokcumernn)outukio[ 1.1. 1 Jmentan-1-mn)-5-(4-((1R,5S)-3-(teTparuapo-2H-nupan-4-
wi)-3-a3abunmkio[3.1.0]rekcan-1-min)peHn ) HHKOTHHAMU 1A,

2-amuHO-N-((1R,4R)-4-runpoxcunmknorekcnn)-5-(4-(((R)-2-metnnmupponuaus-1 -um)Me i) eHI ) HU-
KOTHHAMUJIA;

2-amuHO-N-((1R,4S)-4-runpokcu-4-mermwinukiorekcn )-5-(4-((1S,5R)-3-uzonponmi-3-a3adunukio[ 3.1.0]
rexcaH- 1 -mn)peHnT) HHKOTHHAMU/1A;

2-amuHO-N-((1R,4S)-4-runpoxcurmknorekcuin)-5-(4-((1S,5R)-3-(rerparunpo-2H-nupan-4-nin)-3-azadu-
ko[ 3.1.0]rexcan- 1 -vr) heHIT) HHKOTHHAMHI 1A,

2-amMuHO-N-(4-ruapokcudbunukino[2.2.2 Jokran- 1 -nm)-5-(4-((1R,5S)-3-(rerparuapo-2H-mupan-4-nmn)-3-
azaburmkio[3.1.0]rexcan- 1 -wmn)heHWT) HHKOTHHAMHI 1A,

2-amuHO-5-(4-((1S,5R)-3-(4,4-mudropumkiiorekcn)-3-azadunukio[ 3. 1.0 rexcan- 1 -um)permn)-N-(4-
TUAPOKCUONIHMKIIO[2.2.2 |OKTaH- | -1JT)HUKOTHHAMU/IA;

2-amuHO-N-(3-(ruapokcumerwn)onnukio| 1. 1.1 nentan-1-ni)-5-(4-((1R,5S)-3-n3onponmni-3 -a3abUunkio
[3.1.0]rexcan-1-mn) ¢ eHIT) HUKOTHHAMUIA;

2-amuHO0-5-(4-((1S,5R)-3-(0yT-2-uH-1-m1)-3-a3abummkino[3.1.0rekcan-1-mw)penwn)-N-((1R,4S)-4-
THIPOKCHUITUKIIOTCKCHIT ) HIKOTHHAMHU/IA,

2-amuHO-N-((1R,4S)-4-runpoxcunmkiorekcmin)-5-(4-((1S,5R)-3-(okceran-3 -unmeTin) -3 -a3a0 HINKIIO
[3.1.0]rexcan-1-mn) ¢ eHIT) HUKOTHHAMUIA;

2-amuHO-N-((1R,4R)-4-runpokcurmrnorexcmn)-5-(4-((1R,5S)-3-(1-(2,2,2-tpud ropatun) murnepuana-4-
n)-3-azabunukio[3.1.0]rexcan- 1 -mr)heHnIT) HUKOTHHAMUIA,

2-aMuHO-N-(4-ruapokcudbunukiio[2.2.2 Jokran- 1 -mm)-5-(4-((1S,5R)-3-(2-mopdommuHoITHI)-3-a3a0 U KITO
[3.1.0]rexcan-1-wmr)heHnT) HUKOTHHAMHIA;

2-amuHO-N-((1R,4R)-4-runpokcunminorexcin)-5-(4-((1R,5S)-3-(2-(2,2,2-tpud ropaTorcn )3 tun)-3-
azaburukio[3.1.0]rexcan- 1 -wmn)heHWT) HHKOTHHAMHITA;

2-amuHO-N-(4-ruapokcuburmkiio[2.2.2 Jokran-1-mwr)-5-(4-((1S,5R)-3-(terparunpo-2H-nupan-4-mn)-3-
azaburmkio[3.1.0]rexcan-1-m)peHun) HUKOTHHAMI 12

2-amuHO-5-(4-((1R,5S)-3-(1,1-nuokcuporerparuapo-2H-tuonupan-4-mn)-3-azadbunukio| 3.1.0]rekcan-1-
i) permn)-N-((1R,4R)-4-runpoKCHITKIIOTeKCHIT ) HIKO THHAMUA/IA,

2-amuHO-5-(3-pTOop-4-(((R)-2-MeTrnmuppommans-1 -mn)merwn)pernin)-N-((1R 4R )-4-runpoxcn-4-mMetui-
[IUKJIOTeKCUI ) HUKOTUHAMU/IA,;

2-amuHO-N-((1R,4R)-4-runpokcurmrnorexcmn)-5-(4-((1R,5S)-3-(3,3,3-tpud Topnpomnui)-3-a3a0UITHUKIO0
[3.1.0]rexcan-1-wmr)heHnT) HUKOTHHAMHIA;
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2-amuHO0-5-(4-((1R,5S)-3-(2-propaTrn)-3-a3adbunmkio[ 3. 1.0]rekcan- 1 -mm)penmn)-N-((1R,4R)-4-
THIPOKCHUITMKIIOTCKCHIT ) HIKOTHHAMHU/IA,

2-amMuHO-5-(4-((1R,5S)-3-(2,2-mudroprpormn)-3-azadbunmkiio[ 3. 1.0]rekcan- 1 -mr)pennn)-N-((1R,4R)-4-
THIPOKCUITIKIIOTeKCHIT) HIKOTHHAMHA/IA,

2-amMuHO-5-(4-((1S,5R)-3-(2-nmanostmn)-3-a3abunukio[3.1.0]rexcan- 1 -mr)dpennn)-N-((1R,4S)-4-
THIPOKCUITIKIIOTeKCHIT ) HIKOTHHAMHA/IA,

2-amuHO-N-((1R,4S)-4-runpokcunuknorekcui)-5-(4-((1S,5R)-3-(mpon-2-un- 1 -1m)-3-a3a0UIHKIO
[3.1.0]rexcan-1-wmr)heHnT) HUKOTHHAMHIA;

2-amuHO-N-((1R,4R)-4-runpokcunmkiorekcun)-5-(4-((1R,5S)-3-(npomn-2-un-1-mi)-3-a3adUiukio
[3.1.0]rexcan-1-mi) ¢ eHIT) HUKOTHHAMUIA;

5-(4-((R)-1-(2-okca-6-a3acriupo[ 3.3 Jrenran-6-m)3Tii)-2-xnopdpernn)-2-amuao-N-((1R 4R )-4-
THIPOKCHUITUKIIOTCKCHIT ) HIKOTHHAMHU/IA,

2-amMuHO-5-(2-¢TOop-4-(((R)-2-MeTrnmuppommans- 1 -mn)merwn)pennin)-N-((1R,4R)-4-rugpoxcn-4-
METHIIIHKIIOTEKCHIT ) HIKOTHHAMHU/IA;

2-amuHO-5-(4-((1R,5S)-3-(2-propatnn)-3-azaburmkio[3.1.0]rexcan- 1 -mm)pennn)-N-(4-ruapokcu-
OourukIo[2.2.2|okTan- 1 -1 ) HIKOTHHAMU /I,

2-amMuHO-5-(4-((1S,5R)-3-(4,4-mudropumkiiorekcwn)-3-azadumnukio[ 3. 1.0 rekcan- 1 -um)perrn)-N-
((1R,4S)-4-ruapokcr-4-MeTHITIAKIIOT €KCHIT ) HHKOTHHAMHU/IA,;

5-(4-((R)-1-(2-okca-6-a3actmpo| 3.3 Jrenrran-6-mn)aTi) pennn)-2-aMmuao-N-(( 1R ,4R)-4-runpoxcu-4-
METHIIIHKIIOTeKCHIT) HIKOTHHAMHA/IA,

2-amuHO-5-(4-((1R,5S)-3-(0yT-2-uH-1-m1)-3-a3abummkino[ 3.1.0rekcan-1-m)pennn)-N-((1R,4R)-4-
THIPOKCHUITUKIIOTCKCHIT ) HIKOTHHAMHU/IA,

2-amuHO-N-((1R,4S)-4-runpoxcn-4-mernnnukinorexcuin)-5-(4-((1S,5R)-3-(rerparnapo-2H-nupan-4-ui)-3-
azaburmkio[3.1.0]rexcan-1-m)peHun) HUKOTHHAMI 12,

2-amuHO-N-(4-ruapokcudurukio[2.2.2 Jokran-1-mwr)-5-(4-((1S,5R)-3-(okceTan-3-m)-3-a3a0UIHKIIO
[3.1.0]rexcan-1-wmr)heHnT) HUKOTHHAMHIA;

2-aMuHO-N-(4-ruapokcudbunukiio[2.2.2 Jokran- 1 -nm)-5-(4-((1R,5S)-3-(okceran-3-mi)-3-a3a0UITUKIIO
[3.1.0]rexcan-1-mr)heHnT) HUKOTHHAMHIA;

2-aMuHO-N-IUKIIOTeKCHII-5 -(4-((2-(4-MeTunmnunepasuH- | -1 )3Trin ) kapOamMon ) peHIIT ) HHKOTHHAMHA/IA,;

2-amuHO-5-(4-((1S,5R)-3-(1,3-nudropnpomnan-2-nn)-3-azadbunukio[3.1.0]rexcan- 1 -wmr)hennin)-N-
((1R,4S)-4-ruapOKCHUTITMKIIOTEKCHI ) HUKOTHHAMHU/IA,

2-amuHO-N-((1R,4S)-4-runpokcurukinorekcun)-5-(4-((1S,5R)-3-(2,2,2-tpudTop3Tii)-3-a3a0UIHKII0
[3.1.0]rexcan-1-mi) ¢ eHIT) HUKOTHHAMUIA;

5-(4-((R)-1-(2-okca-6-a3acriupo[ 3.3 Jrenran-6-mn)atiin) pennn)-2-amuao-N-((1R,3R)-3-ruapoxcunana-
MaHTaH- | -/JT)HUKOTHHAMU/IA;

2-amuHO-N-((1R,4R)-4-runpokcunmkiorekcun)-5-(4-((1R,5S)-3-(okceran-3-ninmeTiin)-3-a3a0UIHKITO
[3.1.0]rexcan-1-mi)heHIT) HUKOTHHAMUIA;

2-amuHO-N-((15,4R)-4-runpokcunmkiorekcun)-5-(4-((1S,5R)-3-m3onponmn-3-azadummkno[ 3.1.0rekcan-
1-nm)peHnn) HIKOTHHAMU 1A,

2-amuHO-N-((1R,4R)-4-runpokcu-4-meTunukiorekcun)-5-(4-(((R)-2-MeTunmuppoauanH- | -1r)MeTHIT)
(heHNIT)HUKOTHHAMU/IA;

2-amMuHO-5-(4-((1S,5R)-3-(2-propatnn)-3-azadurmkio|[3.1.0]rekcan- 1 -mm)dpennn)-N-(4-rugpoxkcnon-
uuKio[2.2.2JokTaH- 1 -1 HUKOTHHAMHU/IA;

2-amMuHO-5-(2,3-1udTop-4-(((R)-2-MeTnnmupponuans- 1 -um)mern)pernin)-N-((1R,4R)-4-rugpoxcn-4-
METHIIIMKIIOTEKCHIT ) HIKOTHHAMHU/IA,

2-amuHO-N-((1R,4R)-4-runpokcunmkinorekcun)-5-(4-((1R,5S)-3-(2-metokcuaTiin)-3-a3adunmkio[ 3.1.0]
rekcaH- 1 -mn)peHnI ) HHKOTHHAMU/1a;

2-amuHO-5-(4-((1S,5R)-3-(2,2-nudToprpomnmn)-3-azadurmkio[ 3.1.0]rekcan- 1 -um)pennn)-N-((1R,4S)-4-
THIPOKCHITIKIIOTeKCHIT ) HIKOTHHAMHA/IA,

2-amuHO-N-((1R,4R)-4-runpokcurmrnorexcmn)-5-(4-((1R,5S)-3-(2,2,2-tpudropatun)-3-a3abUnKIIo
[3.1.0]rexcan-1-wmr)heHnT) HUKOTHHAMHIA;

2-amuHO-N-((1R,4S)-4-runpokcunmknorekcuin-4-d)-5-(4-((1S,5R)-3-u3onponmi-3-azadurmkio[ 3.1.0]rek-
caH- 1 -mr)(heHnT) HUKOTHHAMUIA,

2-amuHO-N-((15,45)-4-THAPOKCHIIUKIIOTEKCHI )-5-(4-(4-MeTrnmunepa3uH- | -kapOOHMI ) e HIIT ) HHKOTHH-
amuna;

2-amuHO-5-(4-((1R,5S)-3-(4,4-nmudTopruknorekcun)-3-azadummkio[ 3. 1.0 rexcan- 1 -nm)penwmn)-N-(4-
THUIPOKCUOUIIUKIO[2.2.2 JOKTaH- | -IT) HUKOTHHAMU/IA,

2-aMHHO-5-(2-x110p-4-(((R)-2-MeTnnnupponuans-1 -un)merun)pernn)-N-((1R,4R)-4-rugpoxcn-4-
METHIIUKIIOTSKCHIT ) HIKOTHHAMHU/IA;

2-amuHO-5-(4-((1R,5S)-3-(4,4-nudroprukiorekcnn)-3-azadumukio| 3.1.0]rexcan- 1 -mwr)penni)-N-
((1R,4R)-4-ruapokcru-4-Me THIIIHKIIOT€KC T ) HHKOTHHAMH 1A,

2-amuHO-N-(3-(2-runpokcunponan-2-wn)ounukio[ 1.1.1]nenran-1-mr)-5-(4-((1R,5S)-3-(terparnapo-2H-

-93 -



037520

npan-4-ui)-3-azaduukiio| 3. 1.0 rexcan- 1 -uin) peHNIT) HUKOTHHAMUIA;
2-amMuHO-5-(3-x10p-4-(((R)-2-MeTnnnupponuans-1 -un)merun)pernn)-N-((1R,4R)-4-rugpoxcn-4-
METHIIIHKIIOTeKCHIT) HIKOTHHAMHA/IA,

5-(4-((R)-1-(2-okca-6-azactmpo| 3.3 Jrenrran-6-mm)aTi) pennn)-2-aMmuao-N-(( 1R ,4R)-4-runpokcn- 1 -
METHIIIHKIIOTEKCHIT)  HIKOTHHAMAA 1

2-amuHO-N-((1R,4R)-4-runpokcu-4-meTuiukiaorekcun)-5-(2-metnin-4-(((R)-2-metunmupp o aus- 1 -
WI)MeTr ) (heHU ) HIKOTUHAMU/IA,

W ero (papManeBTHIECKU IpueMiieMast CoJlb.

9. Coenunenue o n.1, A€  COeIUHEHUE npeacTaBisier  cobo  2-amMmHO-N-(4-
TUIPOKCHONIUKI0[2.2.2 JokTaH- 1 -1mm)-5-(4-((1R,5S)-3-(Terparuapo-2H-tupan-4-nin)-3 -azadbunukino[3.1.0]rek-
caH-1-ui)(peHmn)HUKOTHHAMU B cBoOoHOM (opme, B popme comu GpymMapoBoil KHCIOTHI MM B GopMe COIU
(hocdopHOI KUCITOTHI.

10. Coenunenue mo 1.9, rae cBoboaHas hopMma 2-amMuHO-N-(4-ruapokcubummkio[2.2.2 Jokran-1-mi)-5-(4-
((1R,5S)-3-(Terparuapo-2H-nmpan-4-mn)-3-azadurmkino[3.1.0|rekcan- 1 -uin) G eHm) HUKOTHHAMAIA HAXOJAUTCS B
moaudurarm Hy, xapakrepusyromieiicss quarpammoit XRPD (mopomnrkoBasi peHTTeHOBCKast Audpakius), moka-
3aHHOH Ha ¢wur. 3.

11. Coennuenne 110 ml, TIe COEIUHEHNE MIPEICTaBISAET co0oit 2-amuHO-N-(4-
ruapokcuounukio[2.2.2 Jokran- 1 -ui)-5-(4-((1R,55)-3-(terparnapo-2H-mupan-4-nin)-3-azabunmkio[3.1.0]rex-
caH-1-wr)dennn)HukoTHHAMU B hopme conu pymMapoBoit KUCIOTHI WK B popme comr HochOpHOI KUCITOTHI.

12. Coeaunenue 1o 1.11, Tie dymaparHas conb 2-aMuHO-N-(4-ruapokcubuiinkiio[2.2.2 Jokran- 1 -mm)-5-(4-
((1R,5S)-3-(Terparuapo-2H-nupan-4-mn)-3-azadurukino[3.1.0|rekcan- 1 -uin) peHm) HUKOTHHAMAIA HAXOAUTCS B
moaupukannu Hy, xapakrepusyronieiics nuarpammoil XRPD, nokasanHoit Ha ¢ur. 11.

13. ®apmaneBTHUecKass KOMITO3HULM, COAeprKalas TeparneBTHIecKn d(Q(PEeKTHBHOE KOJIMYECTBO COEIUHE-
HUA 110 J1to0oMy 13 1. 1-10 wiu ero gpapManeBTHUECKH TPUEMIIEMOH COJIM M OJTMH WIIM HECKOJIBKO (hapMaleBTH-
YEeCKHU NMPUEMIIEMBIX HOCHTEJICH.

14. Crioco0 mojaBieHHs] aKTUBHOCTH PeIeTIToOpa akKTHBUHOBOM perenTopnonooHoi kuHasel 2 (ALK-2) y
cyOBeKTa, TAe CIoco0 BKIIIOYAET BBEACHHE CyOBEKTY TepamneBTHUECKH dP(EKTUBHOTO KOJINISCTBA COCAUHEHUS
o JirobomMy 13 1. 1-10 wim ero dhapMareBTHIECKH IPUEMIIEMOM COJIH.

15. Crioco0 jedeHust TeTepOTONMUIECKON OCCU(PHUKAIINN WM MPOTPECCUPYIONIEH OCCUPHUIMpYIOmIer (Gud-
POINCIIIA3HH, BKIIOYAIOIINNA BBEJCHNE CYOBEKTy TepaneBTHUECKH d()(HEKTUBHOIO KOJINIECTBA COCAUHEHHS IO
mo6omy u3 . 1-10 win ero GpapManeBTHIECKH PUEMIIEMON COJTH.

16. [Ipumenenue coeanHeHuUs 1o J0doMy U3 mm.1-10 mwin ero ¢apMareBTHYECKH IPHUEMIIEMOH CONH IS
JICYCHUSI TETEPOTOITMYECKON OCCH(HUKALIUY HWITH ITPOTpeccupyloleil occuduiupyromeit pudbpoanciiasum.

17. Ilpumenenue coenHeHUs 1o JodoMy U3 mm.1-10 mwin ero ¢apMareBTHYECKH TPHUEMIIEMOH CONH JUIs
MOJTyYCHHS JIEKaPCTBEHHOTO Ipernapara Juls JICYeHUs TeTepOTONMYECKOH 0CCU(HUKALINY HIIH MIPOTPECCHPYIOMEH
occudummpyromei GuopoIUCILIa3UH.
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