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O0aacts npuMeneHnst N300peTeHnst

Hacrosmee m300peTeHIE OTHOCHTCS K 3aMEIICHHBIM COCIHHEHISIM THA301a, KOTOPBIC MPEACTABILIOT CO-
001t Moy IATOPHI AacpHOTO penentopa RORYt, papManeBTHUCCKAM KOMIIO3HIHAM H CIIOCO0aM HX MPHMCHCHHA.
Bonee xoukperHo, MoaymaTophl RORyt moaxoaaT Al mpenoTBpaIieHIs, JCYCHUS HIH OOJCTUCHHS BOCIAIIH-
TETHLHOTO CHHAPOMA, PACCTPOHCTBA WK 3a00J1CBaHHUA, omocpeaoBaHHOT0 RORyt.

IpeanocsuIKA co3AaHISI H300pPETEHHST

CBA3aHHBIA C PCTHHOCBOH KUCJIOTOH sAACPHBIH penenTop ramma-t (RORyt) mpeacTapmaeT COO0H SaCPHBIH
peLenTop, KOTOPBL 3KCIPECCHPYETCA HCKTIOYHTEIFHO B KICTKAX HMMYHHOH CHCTEMBI M SABJLICTCA KIFOUCBBIM
TPAHCKPHUIIHOHHBIM (haKTOpOM, KOTOpBIH HampapsteT auddeperunporky kimerox Thl7. Kmerkm Thl7 mpea-
CTaBIAOT coboit cyonomymamuro T-knerox CD4', Ha moBepxHOCTH KOTOPHIX 3kcnpeccupyerca CCR6, omocpe-
JYFOIIMH X MHUTPALKIO B 30HBI BOCHAJCHHA, U 3aBUCHMYIO OT cTuMyranuu 1L-23 uepes penenrop IL-23 nma
oOecTeueHNs UX JKU3HECITCIbHOCTH B pasMHOeHU. Kierku Thl7 mpoaynupyroT HECKOJIBKO IMPOBOCIAIH-
TCITLHBIX MUTOKWHOB, BKmO4as IL-17A, IL-17F, IL-21 u IL-22 (Korn T., Bettelli E., et al. (2009). IL-17 and
Th17 Cells. Annu Rev Immunol, 27: 485-517), KOTOpBIC CTHMYTHPYIOT B KJICTKAX TKAHCH MPOIYKIHIO HAOOpa
BOCTIAIUTEIIbHBIX XEMOKHHOB, IIATOKMHOB M METAJJIONPOTEA3, a TAKKE CIIOCOOCTBYIOT PEKPYTHHTY TPAHYJIOIH-
10B (Kolls, J.K. and A. Linden (2004). Interleukin-17 family members and inflammation. Immunity, 21(4): 467-
76; Stamp, LK., James M.J., et al. (2004). Interleukin-17: the missing link between T-cell accumulation and
effector cell actions in rheumatoid arthritis. Immunol Cell Biol, 82(1): 1-9). Beuio mokasano, uro xietku Thl7
SBISFOTCA OCHOBHOM MATOTCHHOW MOMYJIAMCH B HECKOIBKHX MOJCIIX AyTOUMMYHHOTO BOCHAJICHHA, BKIIFOUAS
uHAynupyeMsbiii komareHoM aptpur (CIA) m skcnepuMeHTanbHBIH ayTomMMyHHBIH 3HDC(anomuemut (EAE)
(Dong, C. (2006). Diversification of T-helper-cell lineages: finding the family root of IL-17-producing cells. Nat
Rev Immunol, 6(4): 329-33; McKenzie B.S., Kastelein R.A., et al. (2006). Understanding the IL-23-IL-17 im-
mune pathway. Trends Immunol, 27(1): 17-23). Memm ¢ aepuuurom mo RORyt ABIIFOTCA 300POBBIME H Pa3-
MHOXAI0TCSI HOPMAIIBHO, OJHAKO OBIIO MOKA3aHO, YTO Y HUX HapymeHa audeperuuposka kretok Thl7 in vi-
tro, CYMICCTBCHHO YMCHBIICHA mOMy mimusd KiaeTok Thl7 in vivo M CHIDKCHA MPEApPacHoONOKCHHOCTh K EAE
(Ivanov LI, McKenzie B.S., et al. (2006). The orphan nuclear receptor RORgammat directs the differentiation
program of proinflammatory IL-17+ T helper cells. Cell, 126(6): 1121-33). Mpmm ¢ medumurom 1L-23, muTo-
KHHA, HCOOXOAMMOTO 1711 BEIKHBAaHMUS KieTok Thl7, HecrocoOHsI K mpoaynuposaHmto kiuerok Thl7 u ycroitum-
Bol K EAE, CIA w BocnammremsHoMy 3a0osieBanuio kumevHnka (B3K) (Cua D.J., Sherlock J., et al. (2003). In-
terleukin-23 rather than interleukin-12 is the critical cytokine for autoimmune inflammation of the brain. Nature,
421(6924): 744-8; Langrish C.L., Chen Y, et al. (2005). IL-23 drives a pathogenic T cell population that induces
autoimmune inflammation. J Exp Med, 201(2): 233-40; Yen D., J. Cheung, et al. (2006). IL-23 is essential for T
cell-mediated colitis and promotes inflammation via IL-17 and IL-6. J Clin Invest, 116(5): 1310-6). B cootseT-
CTBHH C 3THMH PE3yJIbTATAMH MOHOKIIOHATBHBIC AHTHTENA, crienu(maHbe K [L-23, GIOKHPYIOT pa3BUTHE IICO-
pHua3omoxo0HOTO BocmajcHUA B Moacm 3a0onesanna Ha mbmax (Tonel G., Conrad C., et al. Cutting edge: A
critical functional role for IL-23 in psoriasis. J Immunol, 185(10): 5688-91).

VY aronmel psaa HAOMFOACHWH MOATBEPIKAACT POib CHrHAmbHOTO myTH 1L-23/Thl7 B matorcHe3e BOCHAIH-
TEJIbHBIX 3a00eBanmii. IL-17, OCHOBHOM IHUTOKUH, POy IIMPYeMbIi kiaeTkamu Thl7, nmMeeT mOBBIICHHBIH YPO-
BEHb 3KCIPECCHH TIPH PA3IIIHBIX AJUICPTHUCCKUX W ayTOMMMYHHBIX 3a0oneBanmax (Barczyk A., Pierzchala W.,
et al. (2003). Interleukin-17 in sputum correlates with airway hyperresponsiveness to methacholine. Respir Med
97(6): 726-33; Fujino S., Andoh A_, et al. (2003). Increased expression of interleukin 17 in inflammatory bowel
disease. Gut, 52(1): 65-70; Lock C., Hermans G., et al. (2002). Gene-microarray analysis of multiple sclerosis
lesions yields new targets validated in autoimmune encephalomyelitis. Nat Med, 8(5): 500-8; Krueger J.G.,
Fretzin, et al. IL-17A is essential for cell activation and inflammatory gene circuits in subjects with psoriasis. J
Allergy Clin Immunol, 130(1): 145-154 ¢9). Kpome TOTO, TCHCTHUCCKHC HCCICAOBAHUSA YV JIFOACH MOKA3aIH
CBA3b MOTMMOP(PH3MOB B TeHAX penentopos kiaerounoit mosepxuoctd Thl7, IL-23R u CCR6 ¢ BocmpuumMynBO-
cteio k B3K, paccearnomy cxiepo3y (PC), pesmaronmraomMy aptpury (PA) u ncopuasy (Gazouli M., Pachoula 1.,
et al. NOD2/CARDI15, ATG16L1 and IL23R gene polymorphisms and childhood-onset of Crohn's discase.
World J Gastroenterol, 16(14): 1753-8, Nunez C., Dema B., et al. (2008). IL23R: a susceptibility locus for celiac
disease and multiple sclerosis? Genes Immun, 9(4): 289-93; Bowes J. and Barton A. The genetics of psoriatic
arthritis: lessons from genome-wide association studies. Discov Med, 10(52): 177-83; Kochi Y., Okada Y., et al.
A regulatory variant in CCR6 is associated with rheumatoid arthritis susceptibility. Nat Genet, 42(6): 515-9).

Yerexkuaymad (Stelara®), MOHOKIOHANBHOS aHTHUTEHO K p40, Omoxmpyromee kak IL-12, tak w IL-23,
00OPEHO IS JICHYCHUS B3POCIBIX ManueHToB (18 e wim crapmre) ¢ OIAIIKOBUIHBIM IICOPHA30M OT YMEPCHHOH
[0 TKSTOH CTCICHH TSDKECTH, KOTOPBIC SBJAIOTCSA KAHIUJATAMHA I MPOBEACHHA (POTOTCPAUH WM CHCTEM-
HOH Tepamuu. B HacTOsIIEe BpeMs HA CTAIHH KIHHHYCCKUX HCCIICIOBAHHI HAXOAATCA MOHOKIOHATBHBIC AHTH-
TEJA, OKA3BIBAIOMINE CTICIM()UHUCCKOE [EJICBOE BO3ACHCTBIE HCKIFOUNTENbHO Ha [L-23, must 6oree m3duparesrs-
HOTO MHrHOMposanus cyomomyrimuu Thl7 mpu ncopmaze (Garber K. (2011). Psoriasis: from bed to bench and
back Nat Biotech, 29, 563-566), uro Taxxke YKa3pIBacT HA BKHYIO poib omocpeaosaHubix 1L-23 m RORyt cur-
HabHBIX yTeH B Thl7 npu aanHoM 3a00neBaHny. Pe3ynbTaThl HEAABHO MPOBEACHHBIX KIMHHYECCKUX HCCIICI0-
BaHu# (assl Il yBepeHHO MOATBEP/KAAIOT JAHHYIO THIOTE3Y, MOCKOJBKY TEPAIlCBTHUCCKUE aHTUTENA KAK K pe-
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uenrtopy 1L-17, tak u x IL-17 nponeMoHCTpupoBany BbICOKHE YPOBHH 3()(PEKTUBHOCTH Y MALMEHTOB C XPOHU-
yeckuM ricopuazoM (Papp, K.A., Brodalumab, an anti-interleukin-17-receptor antibody for psoriasis. N Engl J
Med, 2012, 366(13): 1181-9; Leonardi, Matheson C.R., et al. Anti-interleukin-17 monoclonal antibody ixekizu-
mab in chronic plaque psoriasis. N Engl ] Med, 366(13): 1190-9). Antutena x IL-17 Takke npoaeMOHCTPUPO-
BaJIM KJIMHUYECKU 3HAYMMbIe OTBEThl B TpeIBapUTENbHbIX HcnbITaHusx npu PA u yBeute (Hueber W., Patel
D.D., Dryja T., Wright A.M., Koroleva I., Bruin G., Antoni C., Draelos Z., Gold M.H., Durez P., Tak P.P., Go-
mez-Reino J.J., Foster C.S., Kim R.Y., Samson C.M., Falk N.S., Chu D.S., Callanan D., Nguyen Q.D., Rose K.,
Haider A., Di Padova F. (2010) Effects of AIN457, a fully human antibody to interleukin-17A, on psoriasis,
rheumatoid arthritis un uveitis. Sci Transl Med, 2, 5272.).

Bce BhIeonMcanHbie 0Ka3aTebCTBA MOATBEPKIAIOT, YTO WHTHOMPOBaHUE CUTHANBHOTO myTH Thl7 my-
TeM MonyiupoBaHusi akTuBHOCTH RORyt mpesactaBnsier co0oit 3((GEeKTUBHYIO CTpaTerdto JeYeHUs UMMYHO-
OMOCPeIOBAaHHBIX BOCMAIUTENbHBIX 3a00J/IeBaHNUA.

HU3noxeHue CyliHOCTH H300peTeHUS

Hacrosiiee n3o0pereHre conep Ut coeqnHeHne Gopmysl |
(o] R'

A3 s R
N 1 \ 04 R3
A N NOK

NATaz OH™®
, Qopmyra I
rae X npenctasaseT coboii CH, CR! win N;
Al npeacTapnsaeT coooi Cj.)alku;
A? npeacTaBiaseT coboil unknoOyTun unn Ce.4ankui, rae ykasaHHblii Cg4alkul Heo0A3aTeNbHO Coaep-
xut 3amectutenb OCH; wnu 1o Tpex aToMoB ¢ropa; uin
A" u A? B3sTBI BMECTE C MPUCOSTNHEHHBIM K HM aTOMOM a30Ta ¢ 06pa30BaI;INI/IeM KOJIbIIa, KOTOPOE BBIOU-

N

PAIOT U3 TPYIMbI, COCTOAEH W3 a3eTHAMHIIA, MUNEPUANHINIA, TUPPONNANHING, 27 1 z”d&; npu4YeM yKa3aHHOe
KOJIbIIO HEO0O0sI3aTeNIbHO COAEPIKUT 10 TPeX 3aMecTHUTelsiell, KOTOpble He3aBUCUMO BBIOMPAIOT M3 TPYIMIbI, CO-
crosueii u3s F, CF;, CH;, -CN u CH,OH;

R! npeactasisiet coooii Cl, C(CHs);, CH,CHj3, OCF;, CF;, OCH(CH3),, CHF,, OCHF,, OCH3;, F, CH; unu
-CN;

R? npexactasisiet coboii H, F unu Cl; unun

R' 1 R? B3sTHI BMECTE C MPUCOEANHEHHBIM K HUM (PeHUIIOM ¢ 00pa3oBaHreM Ha(TATMHUIBHON W XUHO-
JIMHUJILHOM TPYTIITbI;

R® npexacrasiset codoit CF; unmu CH,CHj;

A’ npencrasnser coboit H;

M oy F o —§-><] LA A 4 AL i A
A" mpencrasnser coboit H, Csankun, . D D e 4, ace, 0, a0 w0h, oM S

o 3
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cumo BeIOMparoT u3 COOH, CONH,, -CN u OH; unu

A’ 1 A* B34ThI BMeCTe ¢ IPUCOEIMHEHHBIM K HUM aTOMOM a30Ta ¢ 00pa30BaHUEM KOJIbLIa, KOTOPOE BbIOH-

" o L
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PAIOT W3 PPYIIIIbI, COCTOAMIEH M3 ! 00, 500m, 00, T e O,
WK ero GapMaLeBTUYECKH MPUEMIIEMbIe COJIH.
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, ®opmyna I
rae X npeacrasnset coboit CH, CR! wm N;
Al npeacrasseT codoi Cjyankun;
A’ npejacTaBiseT coboi unMkno0yTun unu Cj.gankun, rae ykazaHHblii Cj4)ankuia HeoOa3aTeNbHO coaep-
KuT 3amectutenb OCH; unu 1o Tpex aToMoB (ropa; uiu
A" u A? B3sTBHI BMeCTE C MPUCOEAMHEHHBIM K HUM aTOMOM a30Ta ¢ 00pa3oBaHUEM KOJIbLIA, KOTOPOE BHIOH-
i

N

paroT U3 TPYIIbI, COCTOALICH U3 a3eTUANHMIA, MUICPUANHIIIA, TUPPOIUANHIIIA, A7 u ‘«‘-:N/’A; NpUYeM yKa3aHHOE
KOJIbLIO HEO00s3aTesIbHO CONEPXKUT 0 TPEX 3aMECTHUTeJiel, KOTOpble HE3aBUCHUMO BbIOMPAIOT W3 TPYMIIbI, CO-
crosiuieit u3 F, CF;, CH;, -CN u CH,OH;

R npexcrasiset codoii Cl, C(CH;);, CH,CH;, OCF;, CF;, OCH(CHj3;),, CHF,, OCHF,, OCHj;, F, CH; unun
-CN;

R’ npeacrasnset codoit H, F vnu Cl; unu

R' 1 R? B3sTHI BMeECTE C MPUCOEAMHEHHBIM K HUM ()eHUJIOM ¢ 00pa3oBaHUeM Ha()TaJIMHUILHOW WM XUHO-
JIMHUJIBHOM TPYTIITbI;

R® npeacrasnset coboit CF; unu CH,CHj;
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R! npeactasisiet coooii Cl, C(CHs);, CH,CHj3, OCF;, CF5;, OCH(CH3;),, CHF,, OCHF,, OCH3;, F, CH; unu
-CN;

R? npexactasisiet coboii H, F unu Cl; unn

R' 1 R? B3sTHI BMECTE C MPUCOEANHEHHBIM K HUM (PeHUIIOM ¢ 00pa3oBaHreM Ha(TaTMHUILHON W XUHO-
JIMHUJIBHOM TPYTIIbI;
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B HAaCTOALLEM l/l306peTeHl/ll/l TaKKEe npeayiaracTcs (I)apMaLLEBTMlleCKaﬂ KoMIO3uLuAa 1jid JEeUYeHHUA BOCHalu-
TEILHOTO CHHIPOMA, paccTpoiicTBa MWW 3aboneBaHus, omocpenosanHoro RORyt, comepikamias coequHEHHE
dbopmysl [ 1 papmaneBTHISCKH TIPUEMITEMBIil HOCUTEIb.

B Hacrosiem n300peTeHnu Takke mpeaiaraeTces cnocod nonydeHus ykasaHHOHM (apManeBTHUeCKO KoM-
MO3ULIMY, BKJIOYAIOLIUI CMeINBaHUE COeIUHEHUS (opmMybl | 1 (hapMaLeBTUUECKN TPUEMIIEMOT0 HOCHUTENS.

B HacTosmem n300peTeHMH Takoke TpeanaraeTcs NpUMeHeHde coefquHeHus (Gopmynbl | ana nedeHus
cyObeKTa, KOTOPbI CTPaJaeT OT WM UMEET AMArHO3 BOCMAIMTENLHOIO CHHPOMa, paccTpoiCcTBa Ui 3adoe-
BaHusl, onocpefoBaHHoro RORyt.

B HacrostmemM wm300peTeHMH Takke IpemaracTcs Crmoco0 JiedeHMs wim  oOnerderms RORyt-
OTIOCPEAOBAHHOTO BOCTIAUTEIBFHOTO CHHAPOMA, PACCTPOMCTBA WM 3a00JE€BaHMsA, BRIOPAHHOTO W3 TPYIIIIEI, CO-
CTOAIICH M3 BOCTIAIIMTENBHBIX 3a00JIeBaHNH KMIICYHUKA, PEBMATOMIHOTO apTPHUTA, TICOpHa3a, XPOHHIECKOH 00-
CTPYKTHBHOM OOJIE3HM JIETKMX, MCOPUATHYECKOTO apTpUTa, aHKMIO3MPYIOWIETO CHOHAMINTA, HEHTPOGUIBHON
acTMbl, YCTOWYMBON K CTEPOHAAM acTMbI, PACCESHHOTO CKJIEPO3a M CHCTEMHON KpacHOW BOJYAHKHM, BKIIOUAIO-
uuii BResieHue TpelyroleMy 3Toro cy0bexTy 3 (hekTHBHOro Kon4ecTBa coeiuHeH s hopmysl 1.

B HacTosiem n300peTeHnn mpeaaraeTcs crnocod JeueHus Wil o0IerdeHns CHHIpOMa, pacCTPOHCTBA HITH
3a00JIeBaHMs, TIPUUEM YKa3aHHBIA CHH/IPOM, pacCTPONMCTBO WIIM 3a00sieBaHUe MPECTAaBIsAeT coO00i peBMaTOM/I-
HBII apTpUT, BKIIOYAIOUINN BBEJEHHE TPEOYIOIEMy 3TOTO CyOBeKTY 3((EeKTHBHOTO KOJMYECTBA COETMHEHHS
dhopmys 1.

B HacrosinieM u300peTeHnu npeasiaraetesi cnocod gedeHus uin odjeryeHus CMHAPOMa, PaccTpoiicTBa Uilu
3a00neBaHMsA, PUIECM YKa3aHHBINH CHHAPOM, PACCTPOMCTBO MM 3a00JieBaHHWE MPEACTABIACT COOOH mMcopHas,
BKITIOYAIOIIMI BBEJICHNE TPEOYIOIIEMY 3TOTO CYOBEKTY 23PPEKTHBHOTO KOTMYECTBA COeAMHEHHS HOopMyJbI [.

B Hacrosiniem u300peTeHnu npeasiaraetesi cnocod JedeHus uin objeryeHus CHHAPOMa, PaccTpoiicTBa Uiln
3a00JieBaHMs, MPUUEM YKa3aHHbIH CHHAPOM, PacCTPOICTBO win 3abojieBaHue MpeacTaBiseT coboil XpoHuue-
CKYIO OOCTPYKTHBHYIO 00JIe3Hb JIETKUX, BKIIOUYAIOIIHNA BBeIeHHE TPeOyIoIeMy 3Toro cyObekTy 3 (eKTHBHOTO
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KOJIMYICCTBA COCAHHCHUSA (PopMy eI 1.

B Hacrosmem n300peTeHUN MPEIAracTCsl Coco0 JCUCHHUS HTH OOJICTUYCHIS CHHAPOMA, PACCTPOICTBA WIIH
3a007ICBaHAS, PUICM YKA3AHHBIH CHHAPOM, PACCTPOICTBO MK 32001 BAHIE TPEACTABIACT CO00i MCopHaTHYIC-
CKHH apTPHT, BKIFOYAIOIIHN BBCACHUC TPCOYIOMIEMY 3TOTO CYOBEKTY 3(P(PECKTHBHOTO KOIMYCCTBA COCIHHCHHSA
(opmy st 1.

B Hacrosgmem n300peTeHUHN PEIATacTCsl CoCo0 JCUCHHUS HTH OOICTUCHIS CHHAPOMA, PACCTPOICTBA WIIH
3a007ICBAHAS, MPUYECM YKA3AHHBIH CHHAPOM, PACCTPOHCTBO MIH 3a00NCBAHHE MPSACTABIACT COOOH AHKUIIO3H-
PYIOIINI CHOHAWINT, BKTFOYAIOIIHN BBCACHHC TPCOYIOMIEMY 3TOTO CYOBEKTY 3()()CKTHBHOTO KOJIHUYCCTBA CO-
enuHEeHUS (hopmy st 1.

B HacrosmieM H300PCTCHUH MPEAIATACTCS CIOCO0 JICUCHHUA HITH O0JICTUCHUS BOCTIAJMTCIBHOTO 3a0071CBa-
HUSI KHIICYHUKA, MPUYEM YKA3aHHOE BOCIAIHTEIFHOC 3200JCBAHHE KUINCYHHUKA IPEICTABISIET COOOH OO0JIC3HD
KpoHa, BKIFOUArOIMHA BBCACHHC TPCOYIOIIEMY 3TOTO CYOBCKTY 3(D()CKTHBHOTO KOJIMUCCTBA COCTHHCHMA (POp-
MyJsI L.

B HacrosmieM H300PCTCHUH MPEAIATACTCS CIOCO0 JICUCHHUA HITH O0JICTUYCHUS BOCTIAJMTCIBHOTO 3a001CBa-
HUS KAMICYHHUKA, IPHICM YKA3aHHOC BOCTIATHTSIHHOC 3200/ ICBAHNIC KUINCYHUKA MPCACTABIICT COOOH SA3BCHHBIH
KOJIMT, BKIIOYAIOIIMH BBEICHHE TPEOYIOMEMY 3TOTO CYOBEKTY 3(D(DEKTHBHOTO KOIMYICCTBA COCTMHEHMS (hopmy-
bl L

B HacTosAmeM H300pSTCHUH MPEIATaeTCs COCO0 JICUCHHA WK 00ICTUCHIA CHHPOMA, PACCTPOICTBA HITH
3200/ICBAHMS, TPHYCM YKA3AHHBIA CHHAPOM, PACCTPOHCTBO WM 3a00JICBAHHC MPCACTABIACT COOOH HCHTPO-
(pHIBHYFO acTMY, BRKIIIOUAIOINNE BBEICHHE TPEOYIOIEMY 3TOTO CYOBEKTY 3(D()eKTHBHOTO KOIHYECTBA COCTHHE-
HES (hopmMy st 1.

B HacTosAmeM H300pSTCHUH MPEIATaeTCs COCO0 JICUCHHA WK 00ICTUCHIA CHHPOMA, PACCTPOICTBA HITH
3200JICBAHMS, IPHICM YKA3AHHBIH CHHIAPOM, PACCTPOICTBO WK 3200JICBAHIC MPSACTABILICT COO0H YCTOHIMBYIO
K CTCPOUIAM aCTMY, BKIFOUAOMIMH BBCICHHC TPCOYIOIMIEMY 3TOTO CYOBEKTY 3(D()CKTHBHOTO KOJHICCTBA COCIH-
HeHus popmyst 1.

B HacTosAmeM H300pSTCHUH MPEIATaeTCs COCO0 JICUCHHA WK 00ICTUCHIA CHHPOMA, PACCTPOICTBA HITH
3200ICBAHMS, MPHICM YKA3aHHBIH CHHIPOM, PACCTPOMCTBO HITH 3a00JICBAHAC MPCACTABIICT COO0H pPaCCCTHHBIH
CKJICPO3, BKIFOUAIOIMHA BBSACHAC TPCOYIOIIEMY 3TOTO CYOBCKTY 3(P(PEKTHBHOTO KOIHICCTBA COCTUHCHHA (Op-
MyJsI L.

B HacTosAmeM H300pSTCHUH MPEIATaeTCs COCO0 JICUCHHA WK 00ICTUCHIA CHHPOMA, PACCTPOICTBA HITH
3a007ICBAHAS, PHICM YKA3aHHBIH CHHOPOM, PACCTPOHCTBO MM 3a00ICBAHAE MPEIACTABIACT COOOH CHCTEMHYIO
KPacHYI0 BOTYAHKY, BKIIFOUAFOIIHI BBCICHUC TPEOVIOMIEMY 3TOTO CYOBEKTY 3(P(PCKTHBHOTO KOIHICCTBA COCTH-
HeHus popmyst 1.

OnpeacncHus.

Tepmun "BBeACHHE" MPUMCHHUTEIIFHO K CIIOCO0AM HACTOAIICTO M300PETCHHSA 03HAYACT CIIOCO0 TCPAICBTH-
YECKOTO HIH MPO(HIAKTHYCCKOTO MPEJOTBPAICHHA, JICUCHUS HIH OOJErYeHHs CHHIPOMA, PACCTPOHCTBA HITH
3a007ICBaHAS, KAK OMHCAHO B HACTOSAIICM JOKYMCHTE, IOCPEACTBOM HMPHMCHEHHS coequHeHus (opmyst 1. Ta-
KHE CIIOCOOBI BKIFOYAKOT BBEACHHC (P(CKTHBHOTO KOMHYCCTBA YKA3aHHOTO COCAUHCHHSA, (JOPMBI COCTHHCHMUA,
KOMITO3HIUH WK JICKAPCTBCHHOTO CPCACTBA B PA3HOC BPEMA B TCUCHUC KypCa JCUCHIA WA BMCCTC C APYTHUMH
COCIMHCHUSAMH B KOMOMHHPOBaHHOH (hopMme. CrmocoOBl W300PETCHHUA CICAYST MOHUMATh KAK BKJIFOYAFOIIHC BCC
HU3BCCTHBIC TCPANICBTUHICCKHUC CXCMBI JICUCHUA.

Tepmun "cyOBekT" 0003HAYACT MAUCHTA, KOTOPBIM MOKCT OBITh )KHBOTHOC, KAK MPABHIIO, MIICKOITHTAO-
mee, Kak MPaBHIIO, UCITOBCK, KOTOPBIH ABIACTCA OOBCKTOM JICUCHIHS, HAOTFOACHHUS WIIH SKCICPHMCHTA H Y KOTO-
POTO CYIUECTBYET PHCK (WM IPEAPACTIONOKCHHOCTD) PA3BHTHA CHHAPOMA, PACCTPOICTBA HIHM 3a00JICBAHMA,
CBSI3aHHOTO C aHOMAJIBHOH 3kcnpeccuct RORyt wm upesmeproi sxcnpeccueit RORyt, wim 0603Ha4aeT marm-
€HTA C BOCHAICHUCM, COMPOBOMKIAIOIMM CHHIPOMBI, PACCTPOHCTBA HIIH 3a00JICBAHHSA, CBA3AHHBIC C AHOMAJIb-
HOM 3kcmpeccueit RORyt mm upesmeproi sxcnpeccueit RORyt.

TepmuH ">PPSKTHBHOS KOIMICCTBO" 0003HAYACT TAKOC KOJMUCCTBO AKTHBHOTO COCAMHCHHS WTH (papMa-
LOCBTHYCCKOTO ATrCHTA, KOTOPOC BBI3BIBACT OHMOJIOTHYECKH HITH MCAUIIHHCKH 3HAYHMBIN OTKJIHK CO CTOPOHBI CHUC-
TEMBI TKAHCH OPTaHA3MA >KHBOTHOTO WITH YEJIOBEKA, 0’KHIACMBIH HUCCIICIOBATEIICM, BETCPHHAPOM, BPAYOM HIIH
HHBIM CIICIHAJIACTOM, H KOTOpBIfI BKIHOYACT NPCAOTBPALICHUC, JICUCHUC HITH o0eryeHue CUMIITOMOB CHHAPO-
Ma, PacCTPOICTBA HIH 3a00JICBAHISA, HA KOTOPOS HATIPABIICHO JICUCHHE.

IMompasymeBacTca, YTO HMCMOMB3YCMBI B HACTOAMICM JOKYMCHTC TCPMHH "KOMIIOZHIHA" OTHOCHTCA K
TPOAYKTY, COACPKALICMY YCTAHOBJICHHBIC KOMIIOHCHTHI B YCTAHOBJICHHBIX KOJIMYECTBAX, 4 TAKXKE K THOOOMY
TMPOAYKTY, KOTOPBIH MOKHO TOJIYYUTh, IPAMO HIH KOCBCHHO, W3 KOMOHHAIMH YCTAHOBJICHHBIX KOMIIOHCHTOB B
YCTAHOBJICHHBIX KOJIMICCTBAX.

Tepmun "amxun" 0003HAYACT PATUKANBI KAK C IHHCIHHOM, TaK M PA3BCTBICHHOHN LCIBIO, BKIFOUAIOIINC 0
12 atoMOB yriueposa, MpeaAnOUTHTEIBHO 10 6 aTOMOB YIJICPOa, SCIIH HE YKA3aHO HHOC, M BKIIFOYACT, Oe3 orpa-
HUYCHUH, METHIL, 3THJI, TMPOIHI, H30NPONII, OYTHI, H300YTHIL, BTOP-OYTHIL, TPST-OYTHI, TCHTH, H30ICHTHIL,
TCKCHJI, M30TCKCHIL, TEHTHI, OKTHI, 2,2, 4-TPHMETHINCHTII, HOHWI, ACHJL, YHACIHA W goxeuwt Jlrobas a-
KIJTbHAS TPYIINA MOXKET HEOOSA3aTEIBHO COACP>KATh 3aMECTHTENb B BHAC 0gHOM rpymmmsl OCH;, oaHOM Tpymimbt
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OH wum 10 AByx aromos (hropa.

Hcnoas3yemslil B HacTose 3a1Bke TepMUH C,p,) (TA€ a B b ABIAIOTCA LEIBIMH YHUCIAMH, YKA3bIBAFOLIH-
MH YHCIIO aTOMOB VTIIEPOAa) OTHOCHTCA K AJKHIBHOMY, AIKCHUIBHOMY, AKHHUIBHOMY, ATKOKCHIBHOMY WA
OUKIOATIKIIBHOMY PAIUKANY HIH K ATKHIBHOM YaCTH PaJMKaNa, B HA3BAHUH KOTOPOTO B BUIC IPHUCTABKH HC-
HONB3yETCA CIOBO "aIKMI" H KOTOPHIH COJAEPKHT OT a 10 b aTtoMoB yriaepoaa BkmountensHo. Hanpumep, Cq.q
O3HAYACT PaJMKaJL, coaepxamui 1, 2, 3 wim 4 atoma yriaepoaa.

TepMmuH "IHMKIOATKUI" OTHOCHTCS K HACBIMICHHOMY WIIM YACTHYIHO HEHACHICHHOMY MOHOUIHKIHYCCKOMY
AIH OMIUKIMICCKOMY YIJICBOJXOPOJHOMY KOIBIICBOMY PAJHKANY, MOIYYCHHOMY MOCPEACTBOM YIAICHHS OTHO-
TO aTOMa BOJOPOAA OT OJHOTO aroMa yIiaepoaa, 00pa3yIomero Koabo. THITHYHBIC THKIOAIKIUIBHbIC PaJHKAIIbI
BKIIFOYAIOT IHKJIOMPOIIIUI, IUKIO0YTHI, [UKIONCHTHN, IUKIOTICHTCHH, IUKIOTCKCHII, ITUKIOTCKCEHIIT, IIHKIIO-
TENITHJI ¥ IIUKIOOKTHIL.

JIONOTHUTEbHBIE NMPUMEPHI BKIFOYAOT C36UUKI0ANKAN, CisgIUKIOANKANI, ASKATUAPOHAPTATHHUI H
2,3,4,5,6,7-rexcaruapo-1H-uracaunn. JIro0ad nHKI0ANKHIGHAL TPYIIA MOKST OBITh HEOOA3aTCIBHO 3aMCIICHA
oxuoH rpymmoit OCH;, oguoit rpymmoit OH i coaepskaTs B KaUeCTBE 3aMECTHTENICH 10 ABYX aroMoB (hropa.

[NMoxpazymeBaercs, YTO B HACTOSIIEM AOKYMEHTE TEpMHH "THO(EHMI' ONMHCHIBACT PaaMKal, 0Opa30BaH-

8
HBI MyTeM yAAJCHUS OHOTO aTOMa BOJOPOAA U3 MOJCKYJIBI CO CTPYKTYPOH @

OapMaLeBTHYCCKH MPHSMIIEMBIC COJTHL.

DapManCBTHICCKH MPHCMIICMBIC KUCITBIC/AHHOHHBIC COJIH BKJTFOUAIOT, 03 OTPAHHUCHHH, aneTaTt, OCH30T-
cyme(hoHaT, OcH30aT, OHKAPOOHAT, OHTAPTpaT, OPOMHIA, 3ACTAT KATBIMA, KAM3HIIAT, KApOOHAT, XJIOPHA, LHATPAT,
JUTHAPOXJIOPHA, 3ACTAT, HOUCHIAT, ICTONAT, 33WIAT, (hyMapar, TIHLCNTAT, TTIOKOHAT, TIyTaMar, TTHKOIHIAp-
CAHWUIIAT, TCKCUIPE30PIHHAT, THAPAOAMHAH, THAPOOPOMH, THAPOXIOPHA, THAPOKCHHA(PTOAT, HOAHA, H3CTHOHAT,
JAKTAT, JTAKTOOHOHAT, MaJIaT, Majgear, MaHICIAT, ME3HIIAT, MCTHIOPOMHI, MCTHITHHTPAT, MCTHIICY Ib(AT, MYKar,
HANCHJIAT, HUTPAT, TAMOAT, MAHTOTCHAT, (pochar/audocdar, momranakTypoHaT, CaJHIAIAT, CTCapaT, cydane-
Tar, CYKUHHAT, CYyb(aT, TAHHAT, TAPTPAT, TCOKJIAT, TO3WIAT H TPHATHOAMA., OPraHMYCCKAC HIH HEOPraHHIC-
CKHC KHCJIOTHI BKITIOUAKOT, 03 OTPAHHYMCHHH, HOIHCTOBOIOPOIHYIO, ICPXIIOPHYIO, CCPHYIO, (ochopHyro, mpo-
MHOHOBYIO, TITHKOJICBYO, METAHCY T6()OHOBYIO, THAPOKCHATAHCYIB()OHOBYIO, IIIABEJICBYIO, 2-
HA(PTATHHCY TH()OHOBYIO, M-TOIYOJICYTH()OHOBYIO, MUKIOTCKCAHCYIH()AMHHOBYIO, CAXapHHOBYIO WIH TPH()TO-
PYKCYCHYIO KHCIIOTY.

DapMaLCBTHYCCKA MPHEMIICMBIC OCHOBHBIC/KATHOHHBIE COJTH BKIFOUAOT, 0€3 OTPAHHYCHHHN, COTH AJTFOMH-
HUSL, 2-aMHHO-2-THAPOKCHMETUINPONAH-1,3-1u0 (Takke U3BECTEH KAaK TPUC-(TUAPOKCUMETHI)aMUHOMETAH,
TPOMETaH Wi "TpuC"), COMM aMMOHHMS, OCH3ATHH, TPET-OY THIIAMFH, COJHM KAJIBIHS, KAIbIHS TTFOKOHAT, Kalb-
U THAPOXJIOPHJ, XJIOPIPOKAWH, XOJIHH, X0JIMHA OMKAPOOHAT, XOIMHA XJIOPHA, IIHKIOTCKCHIAMAH, AH3TAHOA-
MHH, 3THICHAHAMUH, com jutwsa, LiOMe, L-mm3uH, comm maramsa, meraymuH, NH;, NH,OH, N-merum-D-
TJIIOKAMHH, MHICPUIMH, CONMH KA, KaauA-TPEeT-OyTOKCHA, KM THAPOXIOPHA (THAPAT), MPOKAMH, XHHUH,
COJIM HATPHS, HATPHA KapOOHAT, HATPHA-2-3THITCKCAHOAT, HATPUS THAPOKCHI, TPHATAHOJAMUH HIH COJH LHH-
Ka.

Croco0ObI MpUMEHEHMS.

HacToamee m300peTeHNE OTHOCHTCS K CHOCOOY MPEAOTBPAINCHHMSA, JcucHuMA i oOierucHus RORyt-
OMOCPEAOBAHHOTO BOCHATHTEIFHOTO CHHOPOMA, PACCTPOICTBA WIH 3a00NCBAaHMS, BKIIOYAOLIICMY BBCACHHC
TPCOYIOIEMY 3TOTO CYOBCKTY 3(P(PECKTHBHOTO KOTHICCTBA COCTHHCHHA (DOPMYIIHI [

[Mockomsky RORyt mpeacrasmsier coboii N-koHueByro m3odopmy RORy, caenyer moHUMATh, UTO COEIM-
HEHMS HACTOSIICTO H300PETCHIUS, KOTOPbIC MPEACTABILIOT c000i Moaymsropsl RORYt, BEeposATHO, TaKKE MOTYT
651TH MOayAITOpaMu RORY. CnenoBarensHO, MOAPa3yMEBAETCs, UTO MEXAHUCTHYCCKOE OIMMCAHKE "MOIYJIITO-
pet RORyt" Taxoxe oxsareiBacT Moy maTopsl RORy.

[Tpu ucronp3oBanuy B KauecTse MOAyIITopoB RORYt coeMHEHNST HACTOSINETO H300PETCHHUS MOKHO BBO-
JUTh B 3(PESKTHBHOM KOJIMYECTBE B IMPEACIAX JUAMA30HA 03 OT 0K0JI0 0,5 Mr 10 okono 10 r, mpeAmoYTHTEIHLHO
0T 0k0J10 0,5 MT 10 OK0JI0 5 T, OAHOKPATHO WM B HECKOJBKO MPHEMOB B CYTKH. Ha BBOIMMYO 103y OyAyT BIH-
ATh TaKHe (DAKTOPBL, KaK CIOCOO BBSACHHUSA, COCTOSHHE 3AO0POBBA, MAcCa Tela M BO3PACT MALMCHTA, MCPHOIY-
HOCTB JICUCHHA U HAJTMIHUEC COIMYy TCTBYKOIIUX W HC CBA3AHHBIX C JAHHBIM THIIOB JICUCHMA.

Crnenmammicty B JAaHHOH 00JACTH TAKKE OUCBHIHO, YTO TEPANCBTHYCCKH 3PPEKTUBHASL 1032 COCTUHCHHH
HACTOSIICTO H300PSTCHHS HIH COACPIKAIICH X (JapMALCBTHYCCKOH KOMIIO3HLMH Oy IeT BAPHPOBATHCA B 3aBH-
CHMOCTH OT kej1aeMoro 3¢ ekra. CienoBaTeIbHO, CIICHHAACT B JAHHON 00JIACTH JICTKO OMPSACITAT ONTHMATb-
HBIC J03bI UL BBEACHUS, M OHH OyIyT BapbHPOBATHCS B 3aBUCHMOCTH OT KOHKPETHOTO HCIIOJIb3YEMOTO COCIH-
HCHUA, cnoco0a BBEACHMS, KOHLICHTPALMH MPEMApaTa H CTCIICHH MPOTPECCHPOBAHAS COCTOSHHUS 3a00ICBaHMHS.
Kpome toro, (hakropsl, CBI3aHHBIE C KOHKPETHBIM CYOBEKTOM, IOJIYYAIONIMM JICYCHHE, BKIFOUYAs BO3PACT CyOb-
€KTa, MACCy TCJIa, PATHOH MUTAHWUA W BPCMA BBCACHWA, NMPUBOIAT K H606X0£[I/IMOCTI/I KOPPEKTUPOBKH JO3BI OO0
COOTBETCTBYIOIICTO TEPACBTHYCCKOTO YPOBHA. ClIeN0BATEILHO, MPUBCACHHBIC BBILIC O3Bl MPEACTABIAIOT CO-
00l mpUMEpPBI I CpemHero ciy4as. HecoOMHEHHO, BO3MOYKHBI HHAMBHIYAJIBHBIC 00CTOATEIBCTBA, TPCOYIOLIHE
npuUMeHEHHS 00lee BRICOKHX HIIH 006e HH3KHX JHANIA30HOB J03bI, KOTOPBIC BXOIAT B 00BEM HACTOAILETO H30-
OpeTcHHS.

CocmuaeHHS (hopMyabl | MOKHO COCTABIATH B (PAPMALCBTHUCCKAC KOMIIO3HIIMH, COACPKAIIHC TFOO0H m3
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H3BECTHBIX (DapMALCBTHUCCKH NMPHEMIICMbIX HOCHTENCH. [IpruMepbl HOCHTENeH BKIFOUAIOT, O3 OTpaHHYCHUH,
TMFOOBIC MTPHEMIIEMbIC PACTBOPHUTENH, AUCIICPCHOHHBIC CPEAbI, TIOKPHITHS, AHTHOAKTEPHATBHBIC W MPOTHBOTPHO-
KOBBIC ATCHTHI H H30TOHHUYHEBIC ATCHTHI. HpI/IMepI)I OKCHHUITUCHTOB, KOTOPBIC MOTYT NPCACTABIIATH CcOo0O0H KOMITO-
HCHTBI COCTABA, BKJIFOYAFOT HAIOJIHATEH, CBA3YFOMIAC BEIICCTBA, PA3PBIXIUTEIIH U CMA3hIBAOIIHC BEIICCTBA.

DapManEBTHUYECKH TTPHEMIICMBIC COH COSTMHEHUH (OopMysI | BKIOYAIOT TPAAWIMOHHBIC HETOKCHIHBIC
COJIM UJTH YCTBCPTUIHBIC AMMOHUCBBIC COJIH, 06p330BaHHI>Ie U3 HCOPraHUICCKHUX WJIH OPraHUICCKUX KUCIOT U
OCHOBAHMH. [IpUMEPHI TAKHX KHCIOTHO-AITUTHBHBIX COJICH BKIFOUAIOT AICTAT, aaumar, OCH30aT, OCH30JICY Ib-
(¢oHat, mTpar, KamMpopar, TOACHUICYTH(PAT, THAPOXIOPHI, THIPOOPOMH, TAKTAT, MANCAT, MCTAHCYIb(OHAT,
HHTPAT, OKCAJIAT, IIHBAJIAT, IPOMUOHAT, CYKIHHAT, CyJIb(aTr i TapTpat. OCHOBHBIC COJH BKIHOYAKOT COJTH AMMO-
HH, COJIM IICIOYHBIX MCTAIJIOB, TAKHX KAK HanI/II\/’I u KaJ’II/II\/’I, COJIM IMICJIOYHO3CMCIIBHBIX MCTAJUIOB, TAKHX KAK
KATbIMH M MACHUL, CONMH OPraHMYCCKUX OCHOBAHHIL, TAKHE KAK AUIUKIOTCKCAMHHOBBIC COJH, 4 TAKXKE COIH
AMHUHOKHUCJIOT, TAKAX KAK APTHHUH. KpOMe TOTO, OCHOBHBIC A30TCOACPIKAIMHNC TPyl MOTYT NCPCBOAUTHCS B
YETBEPTHYHOE COCTOSHHE C IIOMOIIBIO, HAPAMED, ANKAITAJIOTCHHIOB

qDapMaueBTqucme KOMITIO3HITHH HACTOJIICTO I/1306peTeHI/I}I MOXKHO BBOJIHTH TEOOBIMH CHOCO6aMI/I, moa-
XOJAIIMME O HAMEUYCHHOH 1enu. TIpuMepsl BKIFOYAIOT HAPEHTEPAIBHOE, OAKOKHOES, BHYTPUBCHHOE, BHYT-
PHMBIIICYHOE, HHTPANCPUTOHEATEHOS, TPAHCACPMATBHOE, OYKKAJIBHOS BBCACHHC HWIH 3aKANBIBAHHE B IJIA34.
AJTPTEPHATHBHO WJIH OJHOBPSMCHHO BO3MOXKHO HMepopaibHOC BBeAcHHE. [Toaxomsmue pacTBOPHMBIC COCTABHI
AN MAPCHTCPATBHOTO BBCACHHA BKIHOYAKOT BOAHBIC PACTBOPBI AKTHBHBIX COGI[I/IHGHI/IfI B BOI[OpaCTBOpHMOfI
(opMme, HAMPUMEP BOAOPACTBOPHUMBIC COJH, KHCJIBIC PACTBOPHI, HICTOYHBIC PACTBOPHL, PACTBOPHI B BOJC C JO-
0aBICHHEM JACKCTPO3BI, H30TOHAYCCKAC YTTICBOIHBIC PACTBOPHI H KOMIUICKCHI BKIFOUCHHS C IIHKJIOJCKCTPHHOM.

Hacrosmee n300peTeHNE TaKKe 0XBATHIBACT CIIOCOO MOy YEHHS (PapMaLEBTHUCCKOM KOMIIOZHIIMH, BKIIFO-
YAOMIAI cMEITHBaHHE (JAPMALCBTHICCKH MPHEMIICMOTO HOCHTEIIA C JFOOBIM M3 COCIMHCHUH HACTOAIICTO H30-
Operenns. Kpome Toro, HacTosmee H300peTeHHE BKIIOYACT (JAPMALICBTHICCKHE KOMITO3HIHHE, TOTYYCHHBIC ITy-
TEM CMCIIHBAHHA (PAPMALCBTHUCCKH MPUEMIICMOTO HOCHTEIA C JEOOBIM M3 COCAUHCHHN HACTOAIICTO H300peTe-
HHA.

IMommmop(hs1 11 COMBBATHL

Kpome Tor0, COSARHEHHS HACTOAMICTO H300PESTCHUA MOTYT CYIICCTBOBATH B OJHOH WIH 0oJsice MOMUMOp (-
HBIX WM aMOP(HBIX KPUCTATIMICCKHX (OpMaX, M MOAPA3YMEBACTCS, UTO OHH BXOAAT B 00BEM HACTOAMICTO
m300pereHuA. KpoMe Toro, CoOeAMHCHIS MOTYT 00Pa30BhIBATH COBBATHI, HAPHUMEP, C BOAOH (T.C. THAPATHI) HITH
OOBIMHBIMH OPTAHWYCCKHMH PACTBOPHTEIIIMH. B HAcTOSIIEM TOKYMEHTE TEPMHH "COIBBAT" O3HAYACT (hH3HHC-
CKYIO CBSI3b COSAHHCHHH HACTOSAMICTO H300PETCHHAS ¢ OTHOM HIH Ooee MOJCKyIaMu pacTBopuTers. Takoe (u-
SHICCKOC CBABBIBAHUC BKIIKOYACT PA3HBIC CTCIICHH HOHHOHM M KOBAJCHTHOM CBs3H, BKIIHOYAA BOOJOPOAHYHO CBA3B.
B onpeacneHHBIX CIy4yadx CYIECTBYET BO3MOKHOCTD BBIACIATH COJIbBAT, HAPHMEP, €CITH OHA HIH 00JIee MO-
JICKY 1 PACTBOPHTES BKJTIOUYCHBI B KPUCTAJUTHYCCKYIO PEIICTKY KPHCTAUIHMECKOTO TBEpPAOTo BemecTsa. [loapa-
3YMEBACTCSA, UTO TCPMHUH "CONBBAT" OXBATHIBACT KAK COJBBATHL B ()a3¢ PACTBOPA, TAK H COJBBATHI CO CIIOCOOHO-
CTBIO K BBIOCICHUIO. He HMEFOIHE OTPAHHYHTEIBHOTO XapaKTepa MPUMEPHI MPHEMIICMBIX COJTbBATOB BKIIFOUAFOT
OTAHOJATBI, MCTAHOJATHI H T.II.

IMoxpa3ymeBacTcs, 4TO B 00BEM HACTOAIICTO W30OPCTCHHUA BKIFOUCHBI O THMOP(BI H COTBBATHI COCTIMHC-
HUH HACTOSIICTO m300peTcHua. TakuMm 00pa3oM, B Cmoco0ax JICUCHHA HACTOAMICTO H300PCTCHUA TCPMHUH "BBC-
JeHHue" OXBATHIBACT CPEICTBA A JICUCHMS, OOJNCTUCHHS WM HMPETOTBPALICHHUS CHHIPOMA, PACCTPOICTBA WM
3a00JICBaHKS, OMMUCAHHOTO B HACTOSMIICM JOKYMEHTE, C MOMOIIBE) COCIUHCHHI HACTOAIICTO H300PCTCHHA HITH
Hux HOJII/IMOP(I)OB HJIA COJIbBATOB, OYUCBHIHO BKIIFOYCHHBIX B 00BEM HACTOAICTO I/1306peTeHI/I}I, XOTiA H HC OITH-
CAHHBIX KOHKPCTHO.

B apyroMm BapuaHTE OCYIICCTBICHHS HACTOSAIICEC H300PETCHHE OTHOCHTCSA K MPHMCHCHHIO COCIUHCHUAL,
OIMUCAHHOTO B (popMyJie |, B Ka4eCTBE JICKAPCTBEHHOTO CPEICTBA.

B apyroMm BapuaHTE OCYIICCTBICHHS HACTOSAIICEC H300PETCHHE OTHOCHTCSA K MPHMCHCHHIO COCIUHCHUAL,
OIMUCAHHOTO B (hopMyJe I, I1 mOTydICHHS NEKAPCTBEHHOTO CPEICTBA A ICUCHHA 3a00JICBAHISA, CBA3aHHOTO C
TMOBBINICHHOH MJTH MATOJOTHICCKOH akTHBHOCTEI0O RORYt.

B 00BeM HACTOAIIET0 W300PCTCHHA BKJIFOUCHBI MPOJICKAPCTBA COCAMHCHUH HACTOAMICTO H300peTeHUS. B
LENIOM TAKHE MPOJICKAPCTBA MPEACTABILIIOT CO00H (DYHKUHOHATBHBIC MPOHM3BOIHBIC COCIUHCHHI, KOTOPHIC in
VIVO JIETKO MPEBPAIIAOTCA B TpeOyeMoe coequHeHHE. TakuM 00pa3oM, B croco0ax JICUCHHS HACTOSILETO H30-
OpercHU TepMHH "BBEACHHUE" OXBATHIBACT JICUCHHUE PA3IMYHBIX OIMMCAHHBIX PACCTPOWCTB C HCIIOIb30BAHHEM
KOHKPCTHOIO ONMMCAHHOTO COCAUHCHIA WA C HCTIOJBb30BAHUCM COCOAUHCHUA, KOTOPOC HE ObLIO KOHKPECTHO OmmH-
CaHO, HO KOTOPOC MPEBPAMIACTCA B YCTAHOBICHHOC COCTHHCHHS in ViVo MOCJC BBCACHHA CyOBekTy. OOmenpu-
HATHIC ITPOLECAYPHI BEIOOPA W MOIYUCHHUS MPHEMIICMBIX IIPOU3BOIHBIX MPOJICKAPCTB OIMMCAHBI, HATIPHUMED, B ITy0-
makammn Design of Prodrugs, ed. Bundgaard, Elsevier, 1985.

Kpome Toro, mpeamomaraercs, 4to B 00beMe HACTOAMIETO W300PETCHUS JIE000I 3EMEHT, KOHKPETHO VIIO-
MHHAEMBbIH NPUMEHHUTENBFHO K cocauHEHMIO (popmynsl I, Oymer BKIO4YaTh B ce0sl BCE M30TOIBI M CMECH H30TO-
TIOB YKA3aHHOTO 3JICMCHTA, KOTOPBIC BCTPCUAKOTCA B MPHUPOAC UK MOJTYyUCHBI CHHTCTHICCKH, C HpI/IPOZ[HOI\/’I pac-
MPOCTPAHCHHOCTREO HJIM B 00OTAIICHHOM M30TOmamu (opme. Hampumep, ymoMHHAHHE BOAOPOAA TAKKE OTHO-
curcs x 'H, *H (D) u °H (T). AHATOTHYHO YIOMHHAHHE YISO H KHCIOPOAA BKIIOUACT B cepy oxsara '°C,
B¢, u C, u '°0, u '*0 cootBercTBeHHO. M30TONMBI MOTYT GBITH PATHOAKTHBHBIME HIIH HEPATHOAKTHBHBIMH.
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Cozepxamme pagrOAKTHBHYIO METKY COCAMHCHMS (OpMyIsI | MOTYT Coep)KaTh PaAHOAKTUBHBIA M30TOIL, BBI-
OpaHHBIH W3 TPYIIBL, COCTOAMCH W3 *H, 'c, ¥F, L, L, L P, PBr, *Br, "'Br u **Br. IIpeanoyTuTeILHO
PAIMOAKTHBHBIH H30TOI BHIOHPAIOT M3 rpymisL, cocTosmeii w3 °H, ''C u '°F.

Hexoropsle coenMHEHUS HACTOSINETO H300PETEHHSI MOTYT CYIIECTBOBATh B BHJIC aTPOIIOM30MEPOB. ATpO-
TON30MEPHI MPEACTABILIIOT COOOH CTEPEON30MEPHI, MOTYyUYCHHBIC IyTEM 3aTPYIHCHHOTO MOBOPOTA BOKPYT OIH-
HAPHBIX CBSI3CH, MpUyIeM Oapsep CTEPHUHCCKON AeopMaIy IMPH MOBOPOTE JOCTATOYHO BBICOK, YTOOBI MOKHO
OBUI0 BHIICTHTE KOH(OpMEpsl. CeayeT MOHUMATh, ITO BCC TAKHC KOH(POPMEPHI H UX CMCCH BXOIAT B 00BCM
HACTOAIICTO M300PETCHAUL.

Korma coenuHeHHS B COOTBETCTBHM C HACTOSIIMM H300pETEHHEM MMEIOT II0 MEHBINCH MEPE OJUH CTEpPeo-
LEHTP, OHH MOTYT COOTBETCTBEHHO CYINECTBOBATH B ()OPME IHAHTHOMEPOB WM AuactepeoMepos. Creayer mo-
HHMAaTh, YTO BCE TAKUC M30MEPBI H MX CMECH BXOAIT B 00BEM HACTOSMICTO H300PETCHHUSL.

Ecnu B X01€ CrIOCOO0B TOJIYUICHHUS COCAMHCHUH B COOTBETCTBHH C HACTOAIINM H300pETCHHEM 00Pa3yIOTCS
CMECH CTEPEOM30MEPOB, JAHHBIC CTCPEOM3OMEPHI MOKHO BBIACIHTH TPAJHUITHOHHBIMH METOJAMH, TAKHMH KaK
mpenapatuBHas xpomarorpadusa. COCIMHCHHS MOXKHO TONIYYHTh B PALCMHYCCKON (OpME, WM OTACTHHBIC
SHAHTHOMEPHI MOXKHO TIOJYUHTh B PE3YIbTATE SHAHTHOCTICIM(UUECKOTO CHHTE3a WIH MOCPEICTBOM paszcic-
Hust. COeTMHEHUS MOKHO, HAPUMEP, Pa3ACINTh HA COCTABILIIONINE MX YHAHTHOMEPbI CTAHJAPTHBIMH METOIH-
KaMH, TAKAMH KaK (JOPMHUPOBAHHC AMACTEPEOMEPHBIX IAP MOCPEACTBOM (POPMHUPOBAHHS COJIM C ONTHYCCKH aK-
THBHOW KHCJIOTOH, TAKOH KaK (-)-AH-T-TOYOWI-D-BHHHAS KUCIOTA W/WIH (+)-IH-TI-TOTyOHI-L-BHHHAS KHCIIOTA,
¢ MOCTCayromeH (PpakIHOHHONH KPUCTALTH3AIMCH U PETCHEPAUCH CBOOOTHOTO OCHOBAHNA. COCTHHCHHS TAKKS
MO’KHO Pa3/Ie/UTh IOCPEACTBOM (DOPMHUPOBAHUS AMACTEPEOMEPHBIX CIOXKHBIX 3(QHPOB WM AMHIOB C IOCTE-
JYIOIMM XpoMaTorpapmieCKuM pa3aciIcHHEM U YAAJICHHEM XHPAIbHOTO BCIIOMOTATEIHFHOTO COCAMHEHUS. ATb-
TEPHATHBHO, COCMHCHIS MOKHO PA3/ICIHTh C TIOMOIIBIO XupambHOoH B KX -kom0HKY.

B xozxe mo60ro 3 criocoOOB MONYUCHHS COCIUHECHHH HACTOSINETO M300PETCHUS MOXKET BOSHHKHYThH HE-
00XO0IUMOCTh W/WIIM JKEIAHHE 3ALIMTUTh YyBCTBUTCIBHBIC WIIH PEAKIHOHHOCIIOCOOHBIC TPYIIIBI HA JFOOOH M3
paccMaTpuBacMbIX MOJCKYI. [/ TaHHBIX IeJIeH MOYKHO HMCIIOJIB30BATh CTAHJAPTHBIC 3AIUTHBIC TPYIIIBIL, TAKUC
KAaK TPyIIbI, OMHCaHHbIe B myOmmkammix Protective Groups in Organic Chemistry, ed. J.F.W. McOmie, Plenum
Press, 1973 u T.W. Greene & P.G.M. Wuts, Protective Groups in Organic Synthesis, John Wiley & Sons, 1991.
3amUTHBIC TPYMITEI MOKHO BIOCIACACTBHE YIAIHTH HA JTFOOOH YAOOHOH IJI 3TOTO CTATUH ¢ TMOMOIINBE) CIIOCO-
00B, H3BCSCTHHIX B JAHHOM 0OTACTH.

CoxparmeHus.

31ech U B OCTAIbHOM TEKCTE HACTOSIICH 3aIBKH UCTIOIb3YIOTCS NMPHUBEACHHBIC HIKE COKPAIICHI:

Ac - aneTui,

br - ymmpeHHBIH,

bu - OyTmn,

cataCXium® A - nu(1-agamanTun)-H-Oyrundochum,

CDI - kapOOHHITHAMHUIA30T,

CY - DUKIOTEKCHIL,

d - myOmer,

dba - THOCH3UTHICHATICTOH,

DABCO - 1,4-mnazadunmkiao[2.2.2]okTaH,

DAST - Tpu¢ropuzn tH3THIAMHHOCEPHI,

DCM - muxjopMeTaH,

DEA - qusTHIAMUH,

mepuoauHaH Jlecca-MapruHa - 1,1, 1-tpuc-(anerwmokcu)-1, 1 -quruapo-1,2-6er3uoxokcon-3-(1H)-ox,

dppf - 1,1'-6uc-(mupernnpocduno ) heppor,

DIPEA - N,N-Iuu30 mpOmiISTHIAMIH (OCHOBAHHC XCHHTA),

DME - 1,2-1uMeTOKCHATAH,

DMA - N N-auMeTHIaNe TAMET,

DMF - N,N-mmMeTunopMaMur,

DMSO - auMeTHICY Th(OKCHT,

EDCI - 1-3tun-3-(3 -ITuMC THIAMHHOTPOTIHT) KAPOO THHMHT,

EtOAc - atmnanerar,

WP - noHM3anus 31eKTpOPaCbUICHIEM,

Et - atumn,

FCC - xomoHouHAs (marm-xpoMaTorpadus,

4 - yac(sl),

HATU - O-(7-a3aben3orpuazon-1-uwm)-N,N,N' N'-rerpamermnypouns rekcadroppocdar,

HOBt - 1-runpoxcubeH30TpHA30,

HOAL - 1-ruapokcu-7-a3abeH30TPHAR0,

B3XKX - BoIcOKO3((pEeKTHBHAS >KUIKOCTHAS XPOMATOTPa(ILL,

I'n - Tepr,

IPA - n3ompommIoBBIi CIIHPT,

-25-



033699

MC - Macc-CICeKTPOMETPHS,

M - MyJIbTHIUIET,

m-CPBA - MeTa-x1n0prnepoKCHOECH30WHAA KHCIIOTA,

M - MOJIPHBIH (MOJB/TT),

Me - meTHI,

MlIIa - MeTanmackamin,

NBS - N-OpoMCyKIUHEMHAS,

SIMP - aaepHBIH MATHUTHBIA PE3OHAHC,

PE - meTposnciinblii mpocTol 3¢gup,

Ph - penmn,

Piv - muBamonn (Me;CCO),

PMB - 4-METOKCHOCHBHIL,

M.JI. - MEJUTHOHHBIC JOIH,

Psi - (hyHTBI HA KBAXPATHBIH AFOHM,

K - KBapTeT,

KT - xomHaTHas TeMneparypa,

C - CHHIJIET,

SEMCI - (2-(X7I0pMCETOKCH)3THI) TPHMCTHIICHIIAH,

T - TPHUILIET,

t-bu - TpeTuuHbIT Oy THI,

TBAF - ¢ropua TeTpabyTHIAMMOHILL,

TEA - TpusTHIAMUH,

TEMPO - (2,2,6,6-TeTpaMC THIITHIICPHAWH- | -HT)OKCHAAHMAI,

TFA - Tpu¢TopyKCyCHas KHCIIOTA,

TFAA - auruapun Tpu)TOpyKCYCHOH KHUCIIOTHI,

THF - Terparuapodypas,

TCX - roHKOCTIOHHASN XpoMaTorpadmus,

TMS - TpUMETHICHIHI,

Ts - TO3HIL.

O0mmne cxeMb1

CocmuueHns (opmyasl | HacTogmero m300pSTCHUI MOYKHO CHHTC3HPOBATH B COOTBETCTBHH C OOIIMMH
croco0aMu CHHTE3a, H3BECTHBIMH CIICIUAINCTAM B TaHHOU oOmactu. [loapazymeBaeTcs, UTO CICAYIOMNE CXEMbI
MPOBEACHHUS PEAKIMH TIPEICTABILIFOT COOOH PENMPE3CHTATHBHBIC MPHMEPHI HACTOSINETO H300PETCHUSI U HU B KO-
el Mepe He OTPAHUYMBAIOT HACTOSIIHE H300PETCHHUE.

CoeauHeHHS HACTOAIICTO M300PETCHUSI MOXKHO IOIYYaTh B COOTBETCTBHH co cxemamu 1-5. Coueranme
APUIBHON TPYTIBI C THAZ0JIBHBIM KOJBIIOM COSIWHECHUHA (POPMYIBI | MOKHO BBIIOJHHTH IOCPEACTBOM COHCTA-
HUSI OPOMAPHUIBHBIX/TETEPOAPHIBHBIX COCTABILIOIUX 00K0B E-I/II i F-I ¢ THazombHBIM npon3BoaHbIM A-I-
V B NPHCYTCTBHH NAJUIAJHEBOTO KATAIM3aTOPA C HMCIHONH30BAHHCM NMPHEMICMBIX ITHTAHIOB, PACTBOPHTCICH,
Z100aBOK M TEMIIEpaTyp ¢ oOpa3oBanueM THA30J10B 0T B-I 10 B-VII, comepskammx S-apuiibHBIH/ TETEPOAPHITH HBIH
3aMecTuTelb (cxeMa 1). THA30IBbHBIE PEAreHThI MOTYT COACPIKATH B MOJOKCHHAX 2 U 4 3aMECTHTENb B BUAC JTH-
00 croxu03pupHOi Tpymmel (A-I, A-II, A-IV), amuanoii rpynmst (A-I-111, A-V) wm agxuresHOH Tpymst (A-IV-
V).
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Cxema 1
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AtN/§O coueTtanue ¢ Pd

A2
Ha cxeme 2 nmoka3aHo mojydeHHe THA30JbHBIX MPOU3BOAHBIX A-I1-V. A-I u A-III MOXXHO MOTYYHUTH CTaH-
JapTHBIMU crioco0aMu 00pa30BaHus aMUIHON CBSI3H U CIIOKHOA(HUPHOTO THIPOJIN3a, KOTOPBIe HAYHHAKOTCS C 2-
(amkokCcHKapOOHUIT ) THA30I-4-KapOOHOBOM KHUCIOTHL. AJNBTEPHATHBHO, MPOMEXKYTOUHBIE coequHeHUS A-1 MOTyT
TIOZBEPTATHCS HEMOCPEICTBCHHOMY aMHUHOJIN3Y aMHHaMH B MOAXOISIINX PACTBOPUTENIAX U MPH MOAXOAALINX
Temmeparypax ¢ noiyuerneM A-III. TwuazonpHble cinoxabIe 3GUpEl A-II MOKHO MONYYIUTH JTHOO TTOCPEACTBOM
MepBOro aMmHUIHOTO coveranus 2-kapookcubpomrrazona C-II ¢ nocnenyomnm kapGOHUITUPOBAHUEM C MOJTyYe-
HHEM CJIOKHOTO METHJIOBOrO 3¢upa tTHazona A-Ila, niubo ¢popmuposanuem u3z C-1 cnokHOro adupa TpeTUHHOTO
6yruna C-IV ¢ nocnenyomym CeneKTHBHBIM THAPOJIU30M 3Hpa B NONOKEHUH 2 THA30JIbHOTO KOJIbLAa M KO-
HEYHOU peakiwiell aMHIHOTO codeTaHus ¢ nonydeHueMm A-IIb. TuazonpsHoe mpousBogHoe A-IV MOXHO momy-
YUTh C MOMOIIBIO dTana IUKJIOKOHJICHCAWH U3 1-OpoM-3-THOpOKCHIIpOTNaH-2-OHA W aiKWiI 2-aMHHO-2-
trHokcoarerata C-V. CiaoxuoapupHbii ruaponns A-IV ¢ mocneayoimmM aMuIHBIM COUETAaHNEM 00eCTIeuHBacT
MOJTyYeHHE MPOMEKYTOUHOTO coerHeHust A-V (cxema 2).
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CxeMa 2

1. cnoxnoabupHbl A3
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o AL er AV N\f —_— A N\)

HO AV o
IMonyyenne OpoMapuIbHBIX/reTepoapuwibHbix Hpou3BoAHbX E-I/E-1/F-1 nokazano Ha cxeme 3. 1,4-
Jubpom- unu 1-6pom-4-iiog-apoMaTUUecKue COEIMHEHHUS! MOXKHO MCMOJb30BaTh KaK PEareHThbl JUIs peakluu
METaJUTHPOBaHU, T. €. TUTHPOBAHU H-OYTHUIUIHTHEM, WX 00pa30BaHUA peareHTta [ puHBsApa ¢ HCHOIb30BaHHEM
xJyiopuna n3onpormaMaraud. 1,4-JlnépomMapoMaTHuecKie COSANHEHHs JOJDKHBI UMETh WICHTHUHBIC 3aMECTHTE-
mu R' 1 R®. MeTaniupoBaHHbIC COGIMHEHHS MOTYT pearMpoBaTh ¢ aMHMIOM BaitHpeGa TpH(TOPYKCYCHOH KH-
CJIOTHI ¢ oOpasoBaHHeM |-OpoM-4-Tpu(TopalleTHILHEIX TTPOU3BOAHBIX D-II. AnmbTepHAaTHBHO, METaJTUPOBAH-
HBIE COSTUHEHUSI MOTYT PearupoBarh ¢ rekcadTopaleTOHOM ¢ HEOCPEACTBEHHBIM 00pa3oBaHIeM TpHQTOpalie-
TOHOBbIX cniupToB E-I, rae R’ npencrasnger coboit CF;-rpynmy. Tpudropmernnossie cnuptel E-1 moxxHO nosy-
yuth nocpeactsoM peakunu D-11 ¢ TMSCF; B nprCyTCTBUH UCTOYHMKA (PTOPUAA HITH MTOCPEICTBOM PEAKIHH C
JIKWIbHBIM peareHToM I punbspa. [IpomexyTouHble coennuHenust D-11 MokHO Takke 00pa3oBaTh MOCPEACTBOM
peaxkiuu 1-6pom-4-aqKoKkCHKAPOOHHIAPOMATHYECKUX COEAUHEHHUH, KOTOPbIE MOYKHO MOJyYHTb U3 COOTBETCT-
Byromux 4-0pomben3oiinsrx kuciot (D-111) mocpencTBoM 3TepudUKALIMN C UCTIONB30BAHAEM TAKUX PEareHTOBR,
Kak THOHWIXJIopHI U Metanol, ¢ TMSCF; B pUCYTCTBHH HCTOYHHKA ropuna. ANETEPHATHBHO, POMEKYTOU-
Hoe coexauHeHue D-11 MoxkHO momyunTts U3 1-6poM-4-GOpPMHUITBHBIX apOMAaTHYCCKUX COCOHHCHUI ITOCPEICTBOM
peakimn ¢ TMSCF; B MpUCYTCTBUM HCTOYHMKA (TOpHAA M MOCIEAYIOMEro okucaeHus (cxema 3). S-bpom-2-
HoanupuauHsl (D-VI) MOXHO HCHOIB30BATE KAK PEAreHThl 11 PeakUyi METAUIMPOBAHUS, T. €. IUTUPOBAHUS H-
OYTHJUTHTHEM, U METAINTMPOBAHHBIC COSTMHEHNSI MOTYT pearupoBarh ¢ 3TUATpHpTOpaneraToM ¢ oGpazoBaHHEM
5-6poM-2-TpudTopae THAMUPUANHOBBIX Mpon3BoaHbIX D-VII. Tpudropmerunossie cupthl E-II MokHO TOMTY-
quTh nocpenctBoM peakimu D-I1 ¢ TMSCF; B npucyTcTBuM McTouHuka Gropuaa. 1,3-AubpoMapuiibHbIe Tpo-
u3BoaHbIe F-II MOXXHO MeTanupoBaTe, T. €. JIMTUPOBATh H-OYTH/LIMTHEM, U MOC/ESIYOIAs PeaKus ¢ aMUAOM
Baiinpe6a TpuTOpYKCYCHOM KHUCIOTH MPUBEAET K 00pazoraHuto 1-0poM-3-TprdTopaleTHIOBEIX MPOW3BOIHBIX
F-1II. Tpudropmerunoseie cnupTsl F-1 MoxkHO nomyunts nocpencteom peakiwn F-111 ¢ TMSCF; B mpucyTcT-
BMM UCTOYHHMKA TOpHIA WIIK TIOCPEICTBOM PEAKLMHK C AJIKWIIbHBIM peareHToM [ puHbsipa.

Cxema 3
1. Me-rannnposanue
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AJIbTEpHAaTUBHBIN MyTb CUHTE3a Ul MOJIyYEHHs COSAMHEHHI (bopmynbl B-IIT nacrosiero nzobpereHus
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nokazal Ha cxeme 4. Haunnas ¢ npoxgykros B-1V, B-I unmu B-II kaTanusupyeMbIx naaiaaneM peaknuit coueTa-
HUS (KaK TI0Ka3aHo Ha cxeMe 1), THIpOKCHUMETHIIFHOE TTPOMEXYTOUHOE coenHeHre B-1V MOXKHO OKHCINTE 10
COOTBETCTBYIONIEN KapOOHOBON KHCIOTHI, KOTOPYIO MOXXHO HMCIOJIB30BaTh B PEaKLMM aMHUAHOTO COYETAHUS C
MOJY4eHUEM NPOMExyTOUHbIX coequHenuit B-1. Kak B-I, tak u B-II MoxHO mpeoOpa3oBLIBaThL B COETMHEHUS
HacTosuero u3zodperenus B-111 nocpeacTBoM nepBoHaYaIbHOTO CIOKHOIPUPHOTO FMAPOIU3A U TOCIEAYIOUICH
peaxkMy aMUIHOTO COYeTaHMd. AJBTEPHATUBHO, MPOMENKYTOUHBIE COeNMHEHNS B-1 MoryT mojaseprarscs Herno-
CPEACTBEHHOMY aMUHO/IM3Y aMUHAMU B MOAXOASIIMX PACTBOPUTENSX W MPHU MOAXOJSILUX TEMIEpaTypax ¢ no-
JydeHWeM coelMHEeHHUI HacTosmero n3ooperenus B-111 B onuH atan. B npyroM ansTepHaTHBHOM ITYTH COE/IH-
Henust popmynsl B-111 MOokHO TTONMydnTh M3 ITpoMexyTodHOro coeamHennst B-VI depe3 okucnenwe c mocie-
JTYIOIITUM aMUIHBIM CoueTaHueM (cxema 4).

Cxema 4
: 9
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A s —~ o TUApONN3 A\N/U\r's >/ { OH
v 4 2. aMIIHOE COUeTaHwe |
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Az

1. oxucienve
2. aMHUJIHOC COUCTAHHC

A]\Nirs R;—./Rz oH
S st
HO} B-VI
IMpumepn!
COCﬂl/lHeHl/lﬂ HaACTOALLCTO 1/1306peTeHl/lH MOKHO l'lOJ'ly“ll/lTb C NMOMOIIBK Cl'lOCO6OB, HU3BCCTHLBIX ClicUaInu-
cTaM B JIAaHHOM 00JTacTH.
[NoapasymeBaeTcs, YTO CACAYIOIIME NPUMEPhI NPEACTAB/ISAIOT COOOM PENpe3CHTaTUBHBIC MMPUMEPhI Ha-
CTOSATICTO M300PETCHUS U HU B KOCH MEpe HE OTPaHHYMBAIOT HACTOSAIICE H300PETEHYE.

[Tpomexxytounoe coeaunenue 1. Oram a. 1-(4-bpomuaadranmvn-1-mn)-2,2,2-Tpud TopaTaHoH

Br: ‘
o
CFy
K pacreopy 1,4-nubpomuadranuna (28,6 r, 100 mmons) B 6e3pognom THF (200 mut) nobarmsmu n-Buli
(2,5 M B rekcane, 44 mi, 110 mvos) mipu -78°C B aTMocepe a3oTa U pacTBOP TICPEMEIIUBAJIH TP ITOM TeM-
nepatype B TedeHue 30 muH. [lomydeHHEBIM pacTBOp MEMICHHO MO0ABISIM K pacTBopy 2,2,2-Tpudrop-N-
MeTokcru-N-metunareramuna (23,5 r, 148 mvomns) B 6e3somaom THF (250 M) npwm -78°C u pacTBop Tiepeme-
HIMBaJIM B TEUCHUE JOMOJHUTENBHBIX 2 4. PacTBop racunu BoaHbiM NaH Cl U ABax bl KCTparupoBaiu ¢ McC-
nozoBanveM EtOAc. O6hetMHEHHBIE OpraHdecKHe CIION TIPOMBIBAIH BOJIOH 1 COJIEBBIM PACTBOPOM, CYTITHITH
Haa 6e3BoAHbIM Na,SOy4, GunbTpoBald U KOHLUEHTPUPOBAIM A0 CYXOro ocrarka. OCTaTok O4MIIaid MOCPEACT-
BoMm FCC na cuymmkarene (PE/EtOAc=100/1) ¢ momydeHneM YKa3aHHOTO B 3ar0JIOBKE COCITUHCHUS B BHIC ONCH-
HO-)KEATOro Macia.
[Tpomesxxyrounoe coequuenue 1. 2-(4-bpomuadramn-1-un)-1,1,1,3,3,3-rexcadropmponan-2-oa

K pactBopy 1-(4-6pomuadranuu-1-un)-2,2,2-tpudropsranona (27.4 r, 90,4 MMOJb, NPOMEIKYTOUHOE CO-
enunenue 1, stan a) u TMSCF; (64,1 1, 452 mmons) B 6e3BogHom THF (250 mm) nobarmsamu pactBop TBAF
(35,9 1, 136 mmomn) B 6ezoarom THF (350 mur) mpm 0°C u pactBop nepememmBanu npu KT B Tedenne Houw.
IToyuennsrit pactBop racwim 1H. BogaeiM pactBopom HCL, paszbasmsinm EtOAc u pasnensim apa cios. Opra-
HWYECKNH CITOW TIPOMBIBAM BOJIOW W CONIEBBIM PAacTBOPOM, CYIHMIHM Hax 6e3BoxHBM Na,SO, ¢(uisTpoBamm,
KOHIIEHTPHUPOBAIIH /10 CYXOT0 ocTarka n ounmany rnocpeactsoM FCC na cunmkarene (PE/EtOAc=5/1) ¢ momy-
4EHMEM YKa3aHHOT'O B 3ar0JI0BKE COEIMHEHUs B BHJIE KEITOTO Macia.

[IpomesxxyTouHoe coeauHenue 2. Otan a. 1-(4-bpom-2,3-quxaopdenun)-2,2,2-rpupTopITaHOH
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Br cl
s
CFs

K pacteopy 1-0pom-2,3-muxop-4-tiogoen3ona (3,52 r, 10,0 mmoms) B 6e3Bogaom THF (20 mur) moOasammn
n-BuLi (2,5 M B rekcane, 4,4 i, 11,0 mmoms) npu -78°C B atMoc(iepe a30Ta u pacTBOP MCPCMCIIHBATH TIPH
3T0H Temmeparype B TedcHue 30 MuH. [ToIyHUeHHBIH PacTBOP MEUICHHO JOOABILLTH K pacTeopy 2,2,2-Tpudrop-
N-merokcu-N-merumaneramuaa (2,35 r, 14,8 mmous) B 0e3soarom THF (25,0 M) mpu -78°C m pacTsop mepe-
MCIIMBAJIA B TCUCHUC MOMOTHHUTSILHBIX 2 4. PacTBop racmmm BoaueM NaH,Cl u mBaskapl 3KCTparHpOBaIH C
ucnonp3oBanreM EtOAc. OOBCINHCHHBIC OPTAHHYCCKHC CIIOH MPOMBIBAIH BOJOHW M COJICBBIM PACTBOPOM, CY-
e Hag 0e3BoaHBIM Na,SO,, GHIBTPOBAH H KOHICHTPHPOBAIH IO CYXOTo ocTarka. OCTaTOK OYMINATH TMO-
cpeacreoM FCC Ha cumukarene (PE/EtOAc=100/1) c momy4eHHEM YKAa3aHHOTO B 3ar0JIOBKE COCAMHCHHUS B BHUC
6.1 THO->KEITOT0 MAaca.

ANbTEpHATHBHBIH CHHTE3 MPOME)KYTOUHOTO COSAMHCHU 2. JTat a.

B xoa0y nobasmam 1-6pom-2,3-muxyop-4-tiogderson (30,0 r, 85,3 mmoms) u THF (240 mu). 3ty cMmech
oxmaxkaamu 10 -85 - -78°C u mo xammM godasam i-PrMgClL-LiCl (78,7 mum, 1,3 M 8 THF, 102 mMmomp). 3atem
oxHOH mopumeit 1obasmwsim 2,2.2-Tpudrop-N-merokcu-N-merunaneramuz (20,1 1, 128 mmvoms). Cvech Harpe-
Bamm 10 20-25°C u mepeMeImmBaid B TCUCHHS 4 1. PeakImiro raciii HaCHIIICHABIM BOTHBIM pacTeopoM NaH,Cl
(120 M) u pasoasmum EtOAc (150 mm). Cron pazaenamn U BOZHYEO a3y JOTMOTHHTCIBHO SKCTPATHPOBATH C
ncnosb3osanueM EtOAc (90 mur). O0beauHEHHBIE OpraHudeckue (passl MOCICAOBATEIBHO MPOMBIBAIH BOJOH
(60 M), coneBbiM pacTBOpPOM (60 M) U KOHUCHTPUPOBAJIM MOJA BAKYYMOM C MOJIYYCHHEM YKA3aHHOIO B 3aro-
JIOBKE COCIMHCHUS B BUJC KOPHIHEBOTO TBEPAOTO BEIIECTBA, KOTOPOE MCHOIB30BAIH HA CIICAYIOMEM JTamne 0e3
JOMOJIHUTEILHON OUMCTKH.

[TpomesxyTounoe coequueHue 2. 2-(4-bpom-2,3-muxnopdennn)-1,1,1,3,3,3-rekcadropnponas-2-0a

cl

Br. Cl

CH
CF;
CF;

K pacrsopy 1-(4-0pom-2,3-nmuxnoppernn)-2,2,2-rpudropsraHona (1,99 r, 6,18 MMoIb, MPOMEKYTOTHOE
coeamueHue 2, sram a) 1 TMSCF; (4,38 1, 30,9 Mmous) B 0e3soaaom THF (30 mm) modasmam pacteop TBAF
(2.45 1, 9,27 mmomp) B O6e3BogHOM THF (25 Mum) mpu 0°C m pacTeop mepememmBaan npu KT B TCUCHHE HOYH.
TMomyucHnbti pacTBop racwmm 1H. BoaaeiM pactBopoM HCL, pasdasmamn EtOAc m pasmemstmm asa cios. Opra-
HUYCCKAH CIIOH TMPOMBIBAJIM BOJOHM M COJCBBIM PACTBOPOM, CYINIUM HAA O¢3BOTHBIM Na,SO, (uIbTpOBaH,
KOHIICHTPHPOBATH 10 CyXoro ocraTka u oummad mocpeactsoM FCC Ha cmmmkarene (PE/EtOAc=5/1) ¢ momy-
YCHHEM YKA3aHHOTO B 3ar0JIOBKE COCIMHEHHS B BHIC XKEITOTO MAcha.

AbTEpHATHBHBIH CHHTE3 MPOME)KYTOUHOTO COCTHHCHUS 2.

B ron0y nobasmsmm 1-(4-6pom-2,3-muxnopdennm)-2,2,2-rpudroparanon (10,0 T, 31,1 MMomb, mpoMesKy-
TouHOC coeamHeHume 2, stam a), THF (10 mm) u TMSCF; (22,1 1, 155 MM015). 3TY CMECh ICPEMCIITHBAJIH, OXJIa-
skaama a0 -15 - -10°C u mo xammm gobasmsumm TBAF (14,3 1, 46,6 mMois) B THF (40 mum). 3aTeM peakmuro ra-
cwm 2H. BoaabM pacteopoM HCI (78 mur), pazbasnerasM EtOAc (50 M) u pasmessamu. OpraHudaeckyio ¢asy
MOCIEA0BATEIPHO MPOMBIBATH BOJOH (40 MiT), comeBBIM pacTBOpoM (40 MITI) M KOHLICHTPHPOBAIH IOA BAKYY-
MoM. Octarok pactBopsum B remrane (50 mun) m oxmo# moprmedt modasmimm DABCO (1,7 T, 15,2 MMoIb).
CMech mepeMenmMBaIM B TECUCHHE HOYM M 0CamoK IpomsbiBanu renranoM (10 mmx2). Ocamok pacTBopsum B
EtOAc (100 M), mpombmsam 1H. BogabM pacteopoM HCI (30 Mirx3) W KOHOCHTPHPOBAH IO BAKYYMOM C TIO-
JIyYCHHEM YKA3aHHOTO B 3aT0OJIOBKE COCAMHCHUS B BUIC KOPHYHEBOH >KHIKOCTH.

IMpomexyTounoe coeauHeHuE 3. Tam a. 1-(4-bpom-3-3tundennn)-2,2,2-rpuTopITanoH

Br.

TF

F

o

K pactBopy meTtmn 4-0pom-3-3tmnoensoara (1,0 r, 4,11 mmomp) m TMSCF; (901 wmr, 6,17 MmMomB) B 0C3-
BoaroM Tonyoue (15 M) memieHHo nodasmamn TBAF (65,3 mr, 0,250 MmMous) mpu 0°C 1 pacTBOP MEPEMCIIH-
paxm nipu KT B Teuenne 20 4, a 3aTem Harpesamm npu S0°C B edenue 1 1. [TosydeHHBIH pacTBOP OXIAXKIATIH 10
KT, racunu 18. BoxusM pacteopoM HCl u paz6asmimn EtOAc. Oprarmueckuif C10# MpOMBIBATH BOJAOH U COTIC-
BBIM PAcTBOPOM, CYIIHJIH HaJ 06€3B0aHBIM Na,SO,, GHUIbTpOBaIN W KOHIICHTPHPOBAIH A0 CYXOTO OCTaTKa C Mo-
JIyYEHHEM HEOUHMIICHHOTO YKA3aHHOTO B 3ar0JIOBKE COCIMHCHUS B BU/IC JKEITOTO Maca.

[MpomexyTounoe coeauueHue 3. 2-(4-bpom-3-strndennn)-1,1,1,3,3,3-rexkcadropmponan-2-o

Br-

OH
Fd CFs

K pacteopy metun 1-(4-6pom-3-3rundenmn)-2,2,2-tpudropstanona (1,63 r, 4,11 MMOIIB, TPOMCIKYTOTHOEC
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coeamucHue 3, 3tam a) ©# TMSCF; (901 wmr, 6,17 mmoms) B 0e3soarom THF (10 mur) meaneHHO A00aBILIH
TBAF (65,3 mr, 0,2 5 mmons) npu 0°C u pacteop nepememnusanu pu KT B Teuenue 5 u. [ToxyueHHBIH pacTBOp
racumm 1 H Boguo#t HCl u pa3dasmsum EtOAc. Opranudeckuii CIOH MPOMBIBATH BOAOH W COJICBBIM PACTBOPOM,
cymmmn Hag 0e3BoaHbM Na,SO,, GUibTpoBaIH, KOHICHTPHPOBAIH A0 CYXOTO OCTATKA W OYHINAIH TMOCPSACT-
BoM FCC Ha cmmkarene (PE) ¢ moryucHHECM YKA3aHHOTO B 3aTOJIOBKC COCTUHCHHUS B BHAC YKSITOTO MACITA.
AbTEpHATHBHBIH CHHTE3 MPOME)KYTOUHOTO COSAMHEHU 3. JTar aa. 2-21uin-4-HoJaHuInH

HoN

|

K pacteopy 2-3rmmarmwmmHa (20,0 T, 165 MmMomp), NaHCO; (24,0 T, 286 MmMoms), MeOH (150 mm) u H,O
(150 M) mpu 0°C mopmmsvu mo0asmsumy Hox (46,0 T, 181 MmMomp). TToay4eHHYIO CMECH ICPEMCITHBAH B TCUC-
HHE 16 4 ¢ MOCTENMCHHBIM HATPEBAHUEM 10 KOMHATHON TEMIIEPATYpPBI, MOCIE Y€r0 BBUTUBAIU B BoAy (250 Mn) 1
3KCTparupoBatd ¢ Hermob3oBaHueM EtOAC (300 miix2). OOBCAMHCHHBIC OPTAHHYICCKHC SKCTPAKTHI CYIIHIA HAX
0¢3BoHBIM Na,SO,, QUITPOBATH H KOHICHTPHPOBAIH 10 CYXOTO OCTATKA C TMOIyUYCHHCM HCOYHIICHHOTO TPO-
IykTa, KoTophIi ounmamy nocpeacrsoM FCC ma cumkaresie (PE/EtOAc=ot 100/1 mo 50/1) ¢ moay4cHHCM YKa-
3aHHOTO B 3aTOJIOBKE COCTMHCHIIL.

ANbTEpHATHBHBIN CHHTE3 MPOME)KYTOUHOTO coeauHEeHMU 3. Jtam bb. 1-bpom-2-3tHn-4-fionbeH301

Br.

[
K pactBopy, cocrosmemy u3 2-3tun-4-ioganunnsa (16 r, 65 MMOIIb, MPOMEKYTOUHOE COSAMHEHHUE 3, 3Tl
aa), MOHOTHAPATA M-TOIYOJCY Tb(POHOBOH KHUCIOTH (14,6 T, 77,6 MMOTIB), OpoMuna TeTpadyTrnamMmmonns (41,7 T,
129 mmoms), CuBr, (13 mr, 0,059 MmMmoms) u amerormTprna (150 mur) mo xammaM A00aBIAIHN TPET-OY THITHHTPHT
(8,0 r, 78 MMoub). TTonyucHHY O CMECh MEPEMEIIMBATIM NTPH KOMHATHOM TEMIEpaType B TEYCHUE 16 4, mocrie
YEro BRIIMBATH B BOAY (250 M) u 3KkcTparuposaiu ¢ uernoas3osanueM EtOAc (300 mrx3). OO0beIHHEHHbIC JKC-
TPAKTHI Cymmian Hax 0e3B0AHBIM Na,SO,, GuABTPOBAIH W KOHICHTPHPOBAIH 0 CYXOTO OCTATKA C MOIYYCHHEM
HEOYHIIEHHOTO MPOAYKTa, KOTOpHIi ourmam mocpeactsoM FCC Ha cumukarene (PE/EtOAc=ot 50/1 oo 10/1) ¢
TOJyMCHHEM YKA3aHHOTO B 3aT0JIOBKE COCTMHCHUS.
ANbTEpHATHBHBIH CHHTE3 IPOMEKYTOUHOTO coeaumHeHms 3. Jrtam cc. 1-(4-bpom-3-atmnpenunn)-2,2,2-
Tpu(TOPITAHOH
Br-

TF

E
(o]

K pactBopy 1-0pom-2-3tHn-4-Hiogoen3ona (2,0 T, 6,4 MMOIb, MPOMEKYTOTHOS COCTUHCHHUE 3, 3Tam bb) u
6c3eoxaOT0 THF (30 M) mipm -78°C mo karram modasmum i-PrMgClL-LiCl (5.9 mn, 1,3 M 8 THF, 7,7 MmMoB).
[Nomyuernyro cmechk nepemenmsanu mpu -78°C B Teuenue 10 mMuH m 3atem oOpabarsBamm 2,2,2-tpudTop-N-
MeTokcu-N-mMerunaneraMuaoM (2,0 r, 13 mmoms). T1oIydeHHYO CMECh IEPEMEIIUBATIN B TEUCHHE 16 4 ¢ mocTe-
TICHHBIM HATPECBAHMEM O KOMHATHOH TeMIepaTypsl B atMocepe N, mocie uero BeUmMBAIH B Boay (50 mur) m
JKcTparupoBany ¢ ucnoub3oanueM EtOAc (50 mnx2). O0beAMHCHHBIE OPTAHIMICCKHE SKCTPAKTHI CYIIHIH HAJT
0¢3BoaHBIM Na,SO,, QUITPOBATH U KOHICHTPHPOBAIH 10 CYXOTO OCTATKA C MOJIyUYCHHCM HCOUHIICHHOTO TpO-
Iykra, kotoperi ounmanu nocpeacteoM FCC va cummkarene (PE/EtOAc=ot 100/1 go 50/1) ¢ moxyueHneM yka-
3aHHOTO B 3aTOJIOBKE COCTMHCHIIL.

ATNbTCpHATHBHBIH CHHTE3 MPOMEKYTOUHOTO coeaumHeHust 3. 2-(4-bpom-3-armndennn)-1,1,1,3,3,3-
rekcaroprponaH-2-01

Br.

CFs

croh
K pacrsopy 1-(4-6pom-3-3tmndennn)-2,2.2-tpudroparanona (6,0 r, 21 MMOIb, IPOMEXYTOIHOE COCIH-
HCHHC 3, 3Tan cc), TpuMeTH(TpudropMeTwm)crnana (15,2 r, 107 mmoms) u 6e3sogrHoro THF (100 m) mpw -
15°C mo rammm nobasmimm (propux terpadyTriaammonus (32 mu, 1 M B THF, 32 mmoms). TlonydyeHHy 10 cMeCh
MEPEMEIINBAIH B TEUYCHHE 16 4 C OCTENCHHBIM HATPEBAHHUEM 0 KOMHATHOH TEMIEPATYPHI, MOCHE YET0 BbIIH-
Baxu B BoAy (100 M) m skcTparuposam ¢ ucnonb3oBaHueM EtOAc (200 mix2). O0be TMHEHHbBIC OPTaHMYCCKHC
SKCTPAKTHI CYIIHaH Hax 0e3BOaHBIM Na,SO,, GHIBTPOBAH H KOHICHTPHPOBAH J0 CYXOTO OCTATKA C MOJyYC-
HHEM HEOYHIIECHHOTO MPOAYKTA, KOTOphIi ounmany nocpeactBoM FCC na cumukarene (PE/EtOAc=ot 100/1 mo

50/1) ¢ moxydYeHHEM YKAa3aHHOTO B 3aT0JIOBKE COCIMHCHIS.

[MpomexyTounoe coeauucHue 3/1. 2-(4-Bpom-3-xmop-2-propdermn)-1,1,1,3,3,3-rexcadropnpoman-2-oa
Cl

F
OH
Br CF3
CF3
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YKa3aHHOE B 3ar0JIOBKE COCIHHCHUC MOJYYANH, KaK OMUCAHO JJIA MPOMEKYTOTHOTO COSAMHCHHA 3, C HC-
TOJTE30BAHKICM HA 3TAIC a METHI 4-0poM-3-X7op-2-PropOeH30aTa BMECTO MCTHI 4-0poM-3-3THnOeH30aTa.
[TpomesxyTounoe coequueHue 3/2. 2-(4-bpom-3-merundennn)-1,1,1,3,3,3-rekcagropnponan-2-0a

OH
Br CFs5
CFsy

YKa3aHHOE B 3aTOJIOBKE COCAMHCHUC MOJIYYAIH, KAK OMUCAHO I IIPOMEKYTOUHOTO COCTUHCHHUS 3, C HC-
TOJIb30BAHKMEM HA 3Tarie a METHII 4-0poM-3-MeTHIOCH30aTa BMECTO METHI 4-0poM-3-3THIOCH30aTa.

[MpomexyTounoe coeauueHue 3/3. Jranm a. Merun 4-0pom-2,3-mudropdeH30atT
E F

o}
Br
o—

K pacrsopy 4-0pom-2,3-mudropbenzoiHoit kucnorsl (10,6 T, 44,7 mmons) 8 MeOH (80 ma) mo xammiM
npobasmmm SOCL, (10 M, 137 mmous). Cvech nepememmmeamy pu 80°C B TeueHne 2 4, a 3aT€M PaCTBOPHUTENb
vaamum in vacuo. Ocrarok pacteopsim B EtOAc (200 i), mpombisamu BoAo#H (2x200 M), cymwmm Han Oes-
BoaHBIM Na,SO,, QuABTPOBAIH M KOHIEHTPHPOBAIHN 10 CyXoro ocratka. OcraTok ounmam nocpeacrsom FCC
Ha cwmmkareie (EtOAC/PE, 1/1) ¢ moaydYcHHEM YKa3aHHOTO B 3ar0JI0BKC COCIMHCHHSA B BHIAC OCJI0TO TBEPIOTO
BCILCCTBRA.

[TpomesxyTounoe coequueHue 3/3. 2-(4-bpom-2,3-mudroppennn)-1,1,1,3,3,3-rekcadropnponan-2-0a

R F
OH

Br CF3
CF3

YKka3aHHOC B 3ar0JIOBKC COCAMHCHHC MOJIYYAJH, KAK OMHACAHO I MPOMCKYTOIHOTO COCIUHCHHA 3, C HC-
TOJTE30BAHKMEM HA dTane a MeTHI 4-0poM-2,3-audropbeH3oaTa (MPOMEIKYTOTHOS COCAMHEHNE 3/3, 3Tam a) BMC-
cT0 MeTHI 4-0poM-3-3THIOEH30aTa.

[MpomexyTounoe coeauueHuE 4. tam a. (4-bpom-3-(TpudTopMeTHIT) PCHIIT)METAHOT

FiC
OH
Br

K pacteopy meruna 4-0pom-3-(tpudropmerumodensoara (2,0 r, 7,1 mmons) B THF (20 mim) moGasmsamm Li-
AlH,4 (403 wmr, 10,6 mmois) mipu 0°C B atmoc(epe N». [Tocme 100aBICHHSA PCAKIIHOHHYIO CMECh TICPCMCIITHBATIH
mpu KT B TeucHue 2 4. Peakumonnyro cMechk racumm Boaou (0,4 M), 15% soaremM pacteopoMm NaOH (0,4 M) u
Boaoi (1,2 mu) mpu 0°C. Cmech puasTpoBamM H (YUIBTPAT KOHICHTPHPOBAIH 10 CYXOTO OCTATKA C MOIYICHHCM
HCOUYHINCHHOTO YKA3aHHOTO B 3ar0JIOBKC COCIMHCHHS, KOTOPOC HCHOJIB30BAM HA CICAYIOMEM 3Tame 0e3 mo-
TIOJTHUTEAbHON OUYUCTKU.

[TpomesxyTounoe coequueHue 4. 3tan b. 4-bpom-3-(TpudropMerim)deH3aMbACTH
FsC

O
Br

H
K pacreopy (4-0pom-3-(tpudropmernn)pernm)meranona (1,5 T, HCOUNIICHHbBIH, IPOMEKYTOYHOE COC/IH-
HewHue 4, 3tan a) B DCM (10 mun) modaemsm nepuoauHan Jecca-Maprtunaa (3,7 1, 8,82 MMoup) nipu 0°C. Cmech
nepememmeay npu KT B Teuenne 3 4. PeaknnoHHYIO CMECh pa30aBILiiM HACHINCHHBIM BOJHBIM PAaCTBOPOM
6uxapOonara Harpua (50 mur) u 3rcTparuposamn DCM (10 mix3). O0beAMHEHHYIO OPTaHMYECKYO (ha3y CyIm-
mu Hax O6e3BoaHbM Na,SO4 M KOHICHTPHPOBAIH A0 CYXOTO OCTaTKA C MOJIYYCHHEM HEOUHIICHHOTO YKA3aHHOTO

B 3ar0JIOBKC COCAUHCHI, KOTOPOS HCTOJIB30BATTH HA CICAYIOIICM 3TAIC 0¢3 JOMOTHUTSTLHOH OYHCTKH.

[TpomesxyTounoe coequueHue 4. Itan c. 1-(4-bpom-3-(tpudropmernn)pernmn)-2,2,2-rpuTop3TaHon
FsG,

4@_(%
Br
CF3

K pacrsopy 4-0pom-3-(tpudropmernm)Oerzampaeruaa (1,5 r, HeOUMNIEHHBIH, MPOMEKYTOUYHOE COCTHHE-
mue 4, stan b) B THF (15 mm) aodasmam TMSCF; (1,30 1, 9,15 mmoine) u CsF (90 mr, 0,59 mmous) mpu 0°C.
[Tocne modaBieHMs peakMOHHYI0 cMech nepemermnuBany npu KT B Teuenne Houn K peaknuoHHOM cmecH 10-
6asmum 11, Bommeni pacteop HCI (10 mum) u monyueHHyro cMech nepemermmpany npu KT B Teuenne 30 muH.
CMmech BeuTHBAH B Boay (30 MIT) M 3KCTparupoBamd ¢ ucmomb3oBaHueM EtOAc (10 Mix3). OOBeIHHCHHYIO O-
TAaHUYECKYIO (ha3y MPOMBIBAIH COJIEBBIM PACTBOPOM, CYIIIUIM HaJ 0e3BOAHBIM Na,SO, U KOHICHTPHPOBAIH 10
cyxoro octarka. Ocrarox ounmanu mocpeactsoM FCC ma cumukarene (PE/EtOAc=10/1) ¢ momxyucHHEeM yKa-

3aHHOTO B 3aTr0JOBKC COCAUMHCHHA B BHAC JKCITOTO MACJIA.

[MpomexyTounoe coeauucHue 4. Itam d. 1-(4-bpom-3-(tpudropmerum)permn)-2,2,2-TpuTOP3TaHOH
FaC

(o]
Br:
CF;

K pactBopy 1-(4-6pomM-3-(Tpudropmernm)permn)-2,2,2-tpudroparanona (900 mr, 2,78 MMOITB, TIPOMEKY -
To4HOC coeauHeHHC 4, sram ¢) B DCM (20 M) mobasmamn mepuoanHaH Jecca-Maprura (1,8 T, 4,17 MM0IB)

-32 -



033699

mpu 0°C. Cmech nepemermmany mpu KT B Teuenne 2 4. PeaknnoHHyI0 cMeCh Pa30aBILLIH HACHIICHHBIM BOJI-
HBIM pacTBOpoM OmkapOoHarta Harpus (50 mm) u srcTparuposamn DCM (15 mix3). OObeIMHEHHYIO OpraHuie-
CKy10 (hasy cymmam Hag 0¢3BOAHBIM Na,SO4 M KOHICHTPHPOBAIH IO CyXOro ocratka. OCTaTOK OYHMINAIH T0-
cpeactesoM FCC nHa cumkaresie (PE/EtOAc=50/1) ¢ moay4YeHHEM YKA3aHHOTO B 3aTOJIOBKC COCIWHCHHS B BHIC
SKEJITOTO Macia.
[TpomesxyTounoe coequueHue 4. 2-(4-bpom-3-(tpudropmerin)penmnn)-1,1,1,3,3,3-rekcadropnponan-2-o
FsC,

OH
Br CF,
CF4

K pactBopy 1-(4-0pom-3-(TpudropmeTim)Perun)-2,2,2-rpudropstanona (800 mr, 2,49 MMOIIB, MPOMEIHKY-
touHoe coeamucHue 4, 3tanm d) B THF (6 M) gobasmamn TMSCF; (723 mr, 4,98 mmoap) u CsF (38 wmr, 0,25
mMoute) Tipu 0°C. Tlocie mobaBieHUS peakIHOHHYIO cMech nepememmBaim mpu KT B reucnne Houn. K peakmu-
OHHOHM cMecH no0asmud 1H. Boxesi pacteop HCI (10 M) 1 mONTydIeHHYIO CMECh IIEPEMEIINBAIH B TeueHue 30
muH. CMech BbUHBAMM B BOAY (30 M) M 3kcTparmpoBanu ¢ ucronb3opanneM EtOAc (10 mux3). O0beauHeH-
HYIO0 OPTaHMYECKYIO (pa3y MPOMBIBATH COIICBBIM PACTBOPOM, CYIIMIM HaJ Oe3BoAHBIM Na,SO, B KOHICHTPHPO-
BaJIM 10 CYXOTO OCTAaTKa C MOJIyYCHHEM YKA3aHHOTO B 3aT0JIOBKC COCAMHCHUS B BH/C JKSITOTO MAca.

[TpomesxyTounoe coequueHue 4/1. 2-(4-bpom-3-(Tpudropmerokcu)pennm)-1,1,1,3,3 3-rekcapropnponan-
2on FsCO

OH
Br CF,
CF,

YKa3aHHOE B 3ar0JIOBKE COCIHHCHUC MOJYYANH, KaK OMUCAHO JJIA MPOMEKYTOYHOTO COSAMHCHHA 4, C HC-
TMOMB30BAHMECM Ha JTane a MeTHin  4-0poM-3-(TpH(TOPMCTOKCH)OCH30aTa BMCCTO METHA  4-OpoM-3-
(TpudTopMeTnm)OeH30aTA.

[TpomesxyTounoe coequueHue 4/2. 2-(4-bpom-3-m3onponokcudennn)-1,1,1,3,3,3-rercapropmponas-2-01

o>_
OH
Br CFs
CF,

YKa3aHHOE B 3arOJIOBKE COCAMHCHUE MOIYYANH, KaK ONMUCAHO JJI1 MMPOMEKYTOUYHOTO COeAMHEHUS 4, C HC-
MOMB30BAHMECM HA 3Tame a MCTHI  4-OpoM-3-(M30MpOMOKCH)OCH30aTa BMECTO MeTHA  4-Opom-3-
(TpudTopMeTnm)OeH30aTA.

ITpomesxyTounoe coequueHue 4/3. 2-(4-bpom-3-xnoppennn)-1,1,1,3,3,3-rekcadropnponan-2-on

cl
OH
Br CF,
CF,

YKa3aHHOE B 3aTOJOBKE COCTUHCHHC MOJTYYAIH, KAK OMHCAHO AJIA MPOMEKYTOYHOTO COCAUHCHHSA 4, HAYH-
HAS Ha 3Tamne ¢ ¢ 4-0poM-3 -XI0pOCH3AIbACTHAA BMECTO 4-0poM-3-(Tpu(TOPMCTHI)OCH3AIbACTHIA.
[TpomesxyTounoe coenuueHue 4/4. 2-(4-bpom-3-¢proppenmn)-1,1,1,3,3,3-rekcapropnponas-2-01

E
CF3
Br: OH
CF;

YKa3aHHOEC B 3aTOJIOBKE COCIHMHCHHC TOJIYy4alId, KaK OMHCAHO AJIA MPOMEKYTOTHOTO COCTUHCHUA 4, HAYH-

HAA HA 3Tamne ¢ ¢ 4-0poM-3-(ropOeH3anpacTHaAa BMSCTO 4-0poM-3-(TpHTOPMETHIT)OCH3ATBACT HIA.
[TpomesxyTounoe coequueHue 5. J1an a. 1-(3-bpom-5-(tper-OyTnm)penmnn)-2,2,2-rpudropatanon

CF,3

Br

K pacteopy 1,3-mubpom-5-(TpeT-0yTmm)ocH30ma (5,84 r, 20,0 mmoims) B 6e3BoaHoM THF (60 mur) mobas-
mwum n-Buli (2,5 M B THF, 10,0 mm, 25,0 mmouns) nipu -78°C B atMocepe a30Ta u pacTBOpP IEPEMEIINBATIH B
teueHne 40 MmH. 3ateM TpH 3TOH Temmeparype MemiIeHHO aobasmwimu 2.2.2-tpudrop-N-meTokcu-N-
Metunaneramun (3,93 r, 25,0 Mmous), pactBop Harpesamu 40 KT u nepememmsamu B TeueHue HOUH. IlomyueH-
HYKO CMECh racumm BOAHBIM pactBopoM NaH,Cl m skctparmposamu ¢ ucmoms3oBanneM EtOAc (x2). O0vemun-
HCHHBIC OPTaHMYCCKHE CJIOW TPOMBIBAIH BOJOM M COJICBBIM PACTBOPOM, CYHIMIM HAA Oe3BOAHBIM Na,SO,,
(pIIBTPOBATH, KOHICHTPHPOBAJIH A0 CyXoro octarka u ounmamd nocpeactsoM FCC (PE) u 3atem nmpemapaTHs-
HOM BOKX ¢ moxyueHneM YKa3aHHOTO B 3ar0JIOBKE COSTMHCHISI B BH/C MKEITOTO MAca.

ITpomesxyTounoe coequueHue 5. 2-(3-bpoM-5-(tper-Oytun)penmm)-1,1,1,3,3,3-rekcagropnpoman-2-01
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FiC OH
CFs4

Br

K pacreopy 1-(3-6pom-5-(tper-Oyrrm)pernn)-2,2,2-tpudropatanona (3,77 r, 12,2 MMOITB, TIPOMEKY TOU-
HOC COCOMHCHHE 5, 3ram a) U (TpudropMerum)rpuMmeTmwicuiaana (2,33 v, 15,0 mvois) B cyxom DME (50 mum)
nobasmim 6e3oaubii CsF (60,8 mr, 0,40 mmous) mpu KT B atmocepe a3oTa u cMeCh MEpeMEIINBAIA B TCUE-
mue 3 u mpu KT. 3arem gobasmam aonomautebHY0 mopumo TMSCF; (1,00 M, 6,44 MMOIB) B CMECh TIepe-
MCIIMBAIN B TCUCHHUE JOTOTHUTCIBHBIX 2 U, pa30asmsum 2H. BogHbM pactsopoM HCI, mepememmBanyu B Teue-
uue 18 1 mpu KT u sxcrparuposamm ¢ ucnonb3oBanneM EtOAc (x2).

OOBecIUHCHHBIC OPTAHUYECKUE CJIOW ITPOMBIBAIH BOJAOH W COJCBBIM PACTBOPOM, CYIIMIIM HAJ OC3BOIHBIM
Na,SO,, (puasTpoBamH, KOHOCHTPHPOBATH A0 CYXOTO OCTAaTKA W OCTATOK oummamm mocpeactsoM FCC
(PE/EtOAc=10/1) u 3atem npenaparusHoii BO)KX ¢ monyueHmeM yka3aHHOTO B 3arOJIOBKE COCTUHCHUS B BHIC
OecuBETHOTO Maca.

[TpomesxyTouHOE coequueHNE 6. 3Tam a. ITUI 4-(AUITUIKAPOAMOMIT) THA30I-2 -KapOOKCHIAT

[o]
TN
OJST\Z
N/
/\; ©

PactBop 2-(3TOKCHKAPOOHIT) THA30T-4-KapOOHOBOH KUCTOTH (3,60 T, 1,7 9 MMoOIIB), muaTHIAMHHA (5,6 ML,
54,0 mmomp) w HATU (8,17 1, 2,15 mmoms) B DMF (20,0 mur) mepememuanu B TeucHue Hour npu KT. Tomy-
YCHHBIH PACTBOP KOHIICHTPHPOBAIHM OO0 CYXOro ocrarka W oummamu mocpeactsom FCC Ha cummkareme

(PE/EtOAc=10/1) ¢ mOoIy4ICHHEM YKA3aHHOTO B 3aT0JIOBKC COCAMHCHHA B BUIC KOPHIHCBOTO MACIA.
[TpomexyTounoe coeauHeHHE 6. ITam b. 4-(Jm3THIKapOaMOmI)THA30-2-KApOOKCHIAT KaJIHA
(o]

KOJSl/S
N{
/\S ©

K pacteopy 3tmn 4-(muyTHakadamMowt)THA30d-2-kapOokcmiata (2,56 r, 10,0 MMOab, MPOMEKYTOTHBIH
mpoAykr 6, 3tam a) B pacteope EtOH (25 M) u H,O (5 mm) modasmam KOH (1,12 1, 20,0 MMOITh) B CMECH Tic-
pememmBany B TeueHue 3 4 mpu KT. PacTBOp KOHLICHTPHPOBAIM A0 CYXOTO OCTATKA M OCTATOK PACTHPANH C
Et,O, punpTpoBanu u Cymumy moj BaKyyMOM C MOJIYYCHUEM HEOUHIICHHOTO YKA3aHHOTO B 3ar0JIOBKE COCTUHE-
HUSL B BUJIC YKCJITOTO TBEPAOTO BEIECTBA.

ITpomexyTouHOE COCIUHCHHE 6. N N*-Jlusrrm-N>-(2 -ru ApokCH-2 -METHIPONHIIT) THA30 1-2, 4-

JHKAPOOKCAMHU
o]

HGC. ”)k"\}/\si

D

Cmech 4-(amyTrmkapbaMomT) THa301-2-kapookcmnara kamus (2,71 r, 10,0 MMOJIb, MPOMEKYTOYHOS COCTH-
HCHHC 0, 3Tam b), 1-amuur0-2-MeTmmponan-2-oma (981 mr, 11,0 mmoms), HATU (4,20 1, 11,0 mmoims) u DIPEA
(2,58 1, 20,0 Mmmos6) B DCM (50 M) mepemenmueam mpu KT B TeucHne 3 1. CMeCh BBUTHBAA B BOAY H 3KCTPA-
THpPOBAIH ¢ Hcmoas3oBaHueM DCM. Opranmdeckuii Croil MPOMBIBAIKM BOJOH M COJCBBIM PACTBOPOM, CYIIHIH
Haa Oc3BoaHBIM Na,SO,, (HUIBTPOBATH, KOHICHTPHPOBATH IO CYXOTO OCTATKA M OCTATOK OYHIIAIHN MOCPSACT-
BoM FCC na cumikarene (PE/EtOAc=3/1) ¢ moay4eHHEM YKA3aHHOTO B 3aTOJIOBKC COCIWHCHHS B BHAC OCIIOTO
TBEPAOTO BEHIECTBA.

[Mpomexxytounoe coequuacHne 6/1. 4-(4-Oropmumepuaua-1-kapOoHI)-N-(2-THIPOKCH-2 -METHIIIPO-
AT THA301-2 -KapOOKCaMH T

o]

o}

Y rS
N
ts
F
Yka3aHHOE B 3aTOJOBKE COCAMHCHUE TOIYYANH, KAK OMUCAHO JJIsl MPOMEIKYTOUHOTO COSAMHCHUS 6, C HC-
MOJIb30BAHKMEM HA 3Tane a 4-PTopnunepuInHa BMCCTO TUITHIAMHUHA.
IMpomexyTounoe  coeamueHme 7. Jram  a.  Jrun  5-(2.3-muxmop-4-(1,1,1,3,.3,3-rexcadrop-2-
THIPOKCHIPOTAH-2-HT)(PCHIT)-4 -( THITHAKAPOAMOIIT) THA30T-2 -KaPOOKCHIIAT

HO.
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Q c. al
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PactBop stun 4-(mumsTHnkap6amon)Trazon-2-kapookcunara (720 mr, 2,80 MMOJb, MPOMEKYTOUHOE CO-
emuHeHME 6, JTam a), 2-(4-0powm-2,3-muxiopdenmn)-1,1,1,3,3,3-rekcadroprponan-2-oma (1,0 r, 2,6 MMoOIb,
npomexxyroanoe coemunaeHue 2), KOAc (501 mr, 5,10 mmois), Pd(OAc), (115 mr, 0,512 mmomns) u PPh; (267
mr, 1,02 mmonb) B DMF (10,0 mu) HarpeBanu B armocdepe aprona npu 115°C (BHyTpeHHsis Temneparypa) B
TEUCHME HOYH, a 3areM oxnakaamu 10 KT. Pacteop pazaensmu mexay EtOAc u H,O u coun otnensmm. Opra-
HuuecKyro a3y npombianu HyO u coneBbiM pacTBOpoM, cymuiu Haja 0e3BoHbIM Na,SOy, GpuiabTpoBanu, KoH-
LICHTPUPOBAITH A0 CYXOro ocratka u ounmand mocpeacteoM FCC ma cumukaresie (PE/EtOAc=4/1) ¢ moxydeHu-
€M YKa3aHHOI'O B 3ar0JIOBKE COEIMHEHUSI B BUJIE CBETIIO-KEJITOr0 Macia.
[Ipomexyrounoe  coemumpenwe 7.  5-(2,3-JTuxmop-4-(1,1,1,3,3,3-rexcadpTop-2-rHaOpOKCHTIPOTIaH-2-
i) hennn)-4-( I THIKap0aMOKI ) THA30J1-2-KapOOKCUIAT TUTUS
o]

cl. ¢l
LiOJS‘/S CF3
Y OH
N CFs
SN0

/

K pactBopy ITHI 5-(2,3-nuxnop-4-(1,1,1,3,3,3-rekcadrop-2-ruipoKCUIponan-2-min)perun )-4-
(mmTnmkapbamonit)Tiazon-2-kapookcunara (1,14 t, 2,01 MMoNb, TPOMEXYTOTHOE COETMHEHWE 7, J3Tam a) B
cmecnt MeOH (2 mur), THF (10 mur) m H,O (2 mur) mo6asmstn LiOH-H,0 (186 wmr, 4,42 MMoims) u pacTBOp Tiepe-
memuBany ipu KT B Teuenne 16 4. [TomyueHHBIN pacTBOP KOHIIEHTPUPOBAIM IO CYXOTO OCTAarTKa, pacTUpaliv C
Et,O 1 cyumnu noa BakyyMoM ¢ MOJYYEHUEM YKA3aHHOTO B 3ar0JIOBKE COCIMHEHUs B BUJE XKEITOr0 TBEPAOro
BEIIECTBA.

[TpomexyTouHoe coenuueHue 8. Dran a. Otun 4-(4-gpropnunepuant- 1 -kapOoHIT)THA301-2-KapOOKCUIAT

o

o ,[S/S
N/ﬁ
o
F

PactBop 2-(dToKcHKapOoHuT)THA30-4-KapOoHoBol kuchaoTel (2,01 1, 10,0 Mmoxs), ruapoxiopuna 4-
¢roprmmepnamna (1,54 T, 11,0 mvmons), HATU (4,18 1, 11,0 mmous) n DIPEA (3,87 1, 30,0 mmous) B DMF (30
mi) nepemernusaiu npu KT B reueHue Houu. [lomyuennslii pactBop paz6asisiiu H,O u skerparuposanu ¢ uc-
noss3oBaHueM EtOAc (x3). O0beIuHECHHBINH OpraHUYecKuil clIoil mocneaoBaTeapbHo npombiBamu HyO (x3) u
COJIEBBIM PAcTBOPOM, CYIIMIN Haa 0e3B0IHBIM Na,SO,, GuibTpoBaiy, KOHLEHTPUPOBAIH 10 CYXOro OcTaTka 1
ocrarok ounmaym nocpeactBoM FCC na cmmmkarese (PE/EtOAc=8/1) ¢ moayveHneM yka3aHHOTO B 3ar0JIOBKE
COEIMHEHUS B BUJIE OEJIOr0 TBEPOTO BEHIECTBA.

IMpomexyrounoe coemmHeHme 8. Ortam b,  Orum  5-(2,3-muxmop-4-(1,1,1,3,3,3-rexcadrop-2-
rupoKcunpona-2-un)denmn)-4-(4-¢proprunepuans- | -kapOoHmI) THA301-2-Kap GoOKcHIaT

(¢}

o s O\ o
JWS;
O o CF;
E
PactBop stun 4-(4-propnunepunu-1-kapoonun)tuazon-2-kapookcunara (286 mr, 1,00 MMOJIb, IPOMEKY-
TOYHOE COoeMHeHue 8, HTam a), 2-(4-0poM-2,3-muxmoppennn)-1,1,1,3,3, 3-rekcadropnpomnan-2-oxa (392 mr, 1,00
MMOJIb, TIpoMeKyTOouHOe coenuHenue 2), PPh; (300 mr, 1,14 mmons) u Pd(dppf)Cl, (30 mr, 0,041 mmonb) B
DMF (5 M) HarpeBamu mipu 90°C B TeueHHe HOYH, Imociie dero oxnakmanmd 1o KT. [Toaydennstit pactBop pas-
nemsin mexay EtOAc u HyO u ciou otaensanu. Opranuyeckyro ¢asy npomsianu HyO u cosneBbiM pacTBopoM,
cymmnu Haja 6e3BomHBIM Na,SO,, GribTpoBaty, KOHIEHTPUPOBAIH 10 CYXOTO OCTAaTKa M OCTaTOK OYHINAIH
rocpeacTeoM FCC Ha crmmkarene (PE/EtOAc=5/1) ¢ moxydeHneM yka3aHHOTO B 3aT0JIOBKE COCTUHCHUS B BHJIC
0e0ro TBEPI0ro BEIECTBRA.
IMpomexyrounoe  coemumenne 8. 5-(2,3-Jluxmop-4-(1,1,1,3,3,3-rekcadpTop-2-rHapOKCHTIPOTIaH-2-
nin)pennn)-4-(4-propnunepunun- 1 -kapOoHMIT)THA30.1-2-KapOOKCHIIAT JTUTHA
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K  pacteopy otmn  5-(2,3-muxmop-4-(1,1,1,3,3,3-rekcadrop-2-ruapokcumponan-2-wi)peHn)-4-(4-
¢ropnunepuaus-1-kapooru)ruason-2-kapdokcunara (1,2 r, 2,0 MMOJib, NPOMEXKYTOUHOE COeAMHEHUE 8, JTarn
b) B MeOH/H,O (10 ma/1 mur) nobasmsmu LiOH (169 wmr, 4,02 mmois) mpu 0°C. TlosyueHHBIN pacTBOp mepe-
vemmBany npu KT B Teuenne 3 4, KOHIEHTPUPOBAIN A0 CYXOro OCcTaTKa U cycnerauposamu B Et;O. Cmech me-
pememuBany npu KT B teuenne 1 u, prmmpTposamm, npomsBamm Et,O 1 cymunmm 0o BaKyyMOM ¢ MOJy9IeHAEM
YKa3aHHOT'O B 3ar0JIOBKE COCIMHEHHS B BU/IE KOPHUHEBOTO TBEPIOTO BEIIECTBA.

[Tpomexyrounoe coequnaenue 9. Otan a. 4-bpom-N-(2-ruapoKCH-2-METHIIIPOITIIT) THA30I-2-KapOOKCaMuU 1

0
HO.
s
H N\/g
Br

K pactBopy 4-6pomTHazon-2-kap6oHoBoit kuciots! (50 T, 240 mmoms) B DMF (350 mim) mo6asmstmm HOBt
(38,9 1, 288 mmoum) pu KT ¢ mocnenyromum go0aBneHueM 1-amuHO-2-MeTHTIpOonan-2-o1a (23,5 r, 270
MmoIs). Cmeck oxnaxkaamm 1o 0°C u gobasmsamm EDCI (69,0 1, 360 mmons) u TEA (72,8 T, 720 MmMous). Peak-
LMOHHYI0 cMech nepemerunBany npu KT B reyenue 15 4, a 3aremM KOHLEHTpUPOBaJM 10 cyxoro ocrarka. Ocra-
ToK pazbasmsum EtOAc 1 mpoMbIBaiM HaChIIIEHHBIM BOHBIM pacTBopoM NaHCO; ¢ mocneayromei mpoMbIBKOI
COJIEBBIM pacTBopoM. OpraHudeckuil cioil cymumn Hag 6e380aHBIM Nap,SO,, GUiIsTpoBai, KOHIEHTPUPOBAIN
JI0 cyxoro ocrarka u ountany nocpeacrsom FCC na cunukarene (PE/EtOAc=4/1) ¢ nonyueHHeM yKa3aHHOTO B
3aroJIOBKE COSJANHEHUS B BHJIE OJICTHO-KEJITOTO TBEP/I0TO BENIECTBA.

IIpomexyrounoe coemumaenne 9. Otam b. Metun 2-((2-THAPOKCH-2-METHIIIPOTIIIT)KapOaMOWIT) THA30 -4 -
KapOoKcHIaT

o
ERRY
H Nl\i
=0
K pactBopy 4-6pom-N-(2-ruapoKcH-2-METHIPOITI)THA301-2-KapOokcamuaa (46,0 r, 165 mMomib, mpo-
MEXYTOUHOE coemuHenne 9, stam a) u TEA (49,9 1, 494 mmons) B MeOH (1000 mur) mo6asmsma Pd(dppf)Cl,
(5,0 T, 6,8 Mmmonp). CMech HarpeBal ¢ OOPaTHRIM XOJOAHIBHHKOM B aTMoc(hepe MOHOOKCHAA yriieponaa (5
Mlla) B Teuenue noun. Ilocne oxnaxaenus no KT cmecs pazpemsinu mexxay DCM u HaCBIIIEHHBIM BOAHBIM
NaHCO;. Opranunueckuii ciioil cyimii Hajx 0e3B0aHbIM Na,SO,, GUIbTPOBAN, KOHUSHTPUPOBAIH 10 CYXOro
ocraTka u ountamm mocpenctsoM FCC Ha cumukarene (PE/EtOAc=4/1) ¢ monydeHneM yka3aHHOTO B 3aTOJIOBKE
COCJIMHEHHS B BHJIE OEJIOr0 TBEPAOIo BEIIECTBA.

IMpomexyrounoe coemunerne 9. Ortan ¢, Merun  5-(2,3-nuxmop-4-(1,1,1,3,3,3-rekcadrop-2-
THIPOKCHNPOTIaH-2 - PCHIT )-2 -(( 2-THIPOKCH-2 -ME THIIITPOTIHLT) Kap 0aMOMIT) THA30T-4-Kap OOKCHIAT

HO ? c. ¢
X\Nkrs OH
H N‘ p

F4C CF3

(e]

Pacteop 2-(4-6pom-2.3-mmxmopdennn)-1,1,1,3,3,3-rekcadpropnponan-2-oma (2,71 r, 6,96 Mmoms, mpome-
KYTOUHOE coeauHenue 2), merul 2-((2-ruapokcu-2-meruimnponun)kapoamonit)ruasoli-4-kapookcunara (1,0 r,
3.9 mMomb, mpoMexyTouHoe coemuHenme 9, stam b), KOAc (760 wmr, 7,74 mmoms), Pd(OAc), (87 mr, 0,39
mMode) B PPh; (1,11 1, 4,26 mmons) 8 DMF (15 M) mipozyBany a30ToM B TEUEHHE 5 MHUH, a 3aTEM MEpEMEITH-
Baym npu 115°C B Teuenne noun. [lomydennsiii pactBop oxiaxaam a0 KT, KoHIEHTprpoBa A0 CYXOTo OC-
TaTka W ounmianu nocpeacteom FCC na cumnkarese (PE/EtOAc=ot 10/1 no 4/1) ¢ mojydeHHueM yKa3aHHOTO B
3aroJIOBKE COSMHECHUS B BHJIE JKEJITOTO TBEPAOTO BEIECTBA.

IIpomexyrounoe  coeammenme 9.  5-(2,3-Jluxmop-4-(1,1,1,3,3,3-rexcadTop-2-ruapoKCHIpoIiaH-2-
i) penrn)-2-((2-ruApoKcH-2-Me THIIIPOTIIIT )KapOaMonI) THA301-4-KapOOHOBas KUCIIOTA

Ho 2 c
%u%i d
F,C CF3
HO ©
K pacrBopy wmetun 5-(2,3-mmxmnop-4-(1,1,1,3,3,3-rexcadrop-2-rugpoxcuriponan-2-mn)peren)-2-((2-
CHAPOKCH-2-MEeTHIIIpONUI)KapOamoni)tiuaszo-4-kapookcunara (31,0 r, 54,7 MMOJIb, MPOMEIKYTOUHOS COCIHHE-
mue 9, stam ¢) B MeOH/H,0 (300 mn/30 M) mobasiszm KOH (6,10 T, 109 mmvois) mpu 0°C. [lomyuennstii pac-

TBOp mepememuBany npu KT B TedeHHne HOUM ¥ KOHIECHTPHUPOBAIH A0 CyXOro ocrarka. Jlobasmsimu Boxy (100
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mit), pH nosommmm 1o 1~2 ¢ momomipto 1H. Bogroro pactBopa HCI mpu 0°C 1 cMech SKCTparupoBay ¢ UCTIONb-
3oBanreM EtOAc. OpraHuueckuii clloi OTaensny, MPOMBIBAIIM COJEBBIM PACTBOPOM, CYIIWIN Haa OE3BOIHBIM
Na,SO,, ¢puibTpoBand U KOHIEHTPHPOBATH A0 CYXOT0 ocTaTka. OCTaTOK OYHINATH C HCIIONB30BAHKEM TIpeTIa-
patuBHOit BOXX ¢ monyvyeHHeM ykazaHHOTO B 3arojIOBKE COSAMHEHHUS B BHJIe OEJIOTO TBEPIOTO BEIECTRA.
[TpomeskyTouHoe coeaunenue 10. Otan a. 4-tpet-bytun 2-31un TMazoa-2,4-aukapookcunar
o}

o | s
N/
y82

PactBop 2-(3TOKCHKapOOHIT)THA30-4-KapOoHoBOil kucnoTel (14,4 1, 70,0 MMOIB) B TpeT- OyTHIOBOM
crmpte (127 M, 1,33 mMons) u upuamse (38,9 mu, 481 Mmodp) oxnaxnanmu no 0°C B BogHO-NeAsHO Gane. [lo-
0aBIAIH OHOH TOpIHeH T-TosyoncymbhormTxmopuna (31,3 r, 164 MMOJTB) U PCAKITHOHHYIO CMECh TICPEMEIITH-
BaJH B TeueHue okono 7 aHeit npu KT. [TonyyeHHsli pacTBop pa30aBisiid BOJOM M HACBILIEHHBIM BOJHBIM pac-
tBopoM K,CO; u nepemenmmBanu B teyeHue 30 MUH, B pe3yjbTaTe 4ero IOJy4Yaaud TEMHO-KOPUYHEBYIO IBYX-
(hazHyt0 cMech. BoaHEI ¢10it skcTparupoBaim ¢ ucroibzoBanueM Et,O (x3 mir). O0BeIUHCHHBIC OPTAHUICCKIES
CIIOH TMOCNEA0BATENIEHO MPOMBIBAIN HACKIIEHHBIM BOJIHBIM pacTBopoM K,COj; (X2) 1 COMEBBIM PacTBOPOM, CY-
e Hag 6e3BoaHBIM Na,SO,, GuIbTpoBaIl, KOHLIIEHTPUPOBAIH A0 CYXOTO OCTaTKA W OYHINATIH MOCPEICTBOM
FCC na cummkarene (PE/EtOAc=ot 10/1 mo 4/1) ¢ mojyueHHEM yKa3aHHOTO B 3ar0JIOBKE COCJAMHCHHS B BHJIC
CBETJIO-KOPUYHEBOTO TBEPJOTO BELIECTRA.

[TpomesxyTouHoe coeaunenue 10. Otan b. 4-(TpeT-byToKCHKapOOHWT)THA30J-2-KapOOKCHUIAT HATPUA

o
J{ms

N/ %

L.

PactBop 4-Tper-OyTun-2-3THATHA30-2,4-AnKapOokcmnata (13,7 1, 53,2 MMOJb, IPOMEKYTOUHOE COEMHU-
nHenue 10, 3tan a) B Terparuapodypane (200 mr) o6pabarsiBany 2 M BOAHBIM pacTBOPOM THIAPOKCHAA HATPUS
(50 muT) U MOTY9YeHHBIH TEMHBIH KpacHO-KOPUYHEBBIN pacTBOp Harpesanu mpu 50°C B Teduenue 2 4. [lomydeH-
HYI0 cMech oxyakaany 10 KT 1 KOHIEeHTpHpoBaan 10 CyXOro OCTAaTKa ¢ MOJYyYCHHEM HEOUYHIICHHOTO yKa3aH-
HOTO B 3ar0JIOBKE COEIMHEHHS B BUJIE IPSA3HO-0€JI0T0 TBEPAOTO BELIECTBA.

[Mpome:xyTounoe coenuuerne 10. Tper-bytmn 2-((2-rEapokCH-2-MeTHIIPOTIHI )KapOaMOMIT)THA30 -4 -
KapOoKcHIaT

NaO

o
HO
7@%3/
PactBop 4-(Tper-OyToKcukapOoHMIT)THa301-2-kapOokeunara Hatpus (13,7 r, 53,2 MMOJTb, MPOMEKYTOUHOE
coeauHenue 10, stan b), 1-amuHo-2-MeTunnponan-2-oaa (6,24 r, 70,0 mmons), DIPEA (20,6 r, 160 MMoJb) 1
HATU (28,0 r, 76,0 mmoin) B DMF (500 M) nepememuBanu B TeueHue Houu nipu KT. TloaydeHnslii pactBop
KOHLICHTPHPOBAIH /10 CYXOTO OcTaTka U ounmmany rnocpeacteom FCC na cunmkarene (PE/EtOAc=6/1) ¢ mony-
YEHHEM YKa3aHHOTO B 3ar0JIOBKE COEJMHEHHS B BUJIE J)KENTOTO TBEP/IOTO BEIECTBA.
[IpomexkyTounoe coeaunenue 11. Ortam a. 1-bensrunpuii-3-runpokcuazeTHANH-3-KapOOHUTPUIL
Ph
o
NC
OH
K pacteopy 1-6emsrunpunaserunun-3-ona (1,2 r, 5,0 mmomns) B cmecu THF (10 M) u Bomer (10 mu) mo-
6apmsumm NaHCO; (0,84 1, 10,0 mmons) u KCN (0,4 1, 5 mmous) ipu KT. Cmech mepemernmsamu npu KT B Te-
YeHue 2 4, 3aTeM BhIIMBamy B Boay (30 M) 1 sKcTparupoBaiiu ¢ ucnoip3oBanveM EtOAc (30 mnx2). O6penn-
HEHHBIE OpPraHUYECKHUE CJI0W MPOMBIBAIH CONIEBBIM pacTBOPOM (20 mi), cymnnn Haa 6e3BoaAHbIM Na,SOy4 U KOH-
LEHTPUPOBATH 0 cyxoro octatka. OctaTok ouwnmanyu mocpeactsom FCC na cunukarene (PE/EtOAc=20/1) ¢
MOJTyYeHHEM YKa3aHHOTO B 3ar0JIOBKE COCIMHEHHS B BHJIE OECLIBETHOTO Macrna.

[TpomeskyTouHoe coeauneHue 11. Dran b. MeTtun 1-6eH3ruapui-3-ruapoKcraseTUaANH-3-kapOoKcUnar
Ph

Ph
O,

O\ OH
K pactBopy 1-6emsruapun-3-ruapokcuaseTuann-3-kapooautpmwia (1,0 1, 4,2 MMOJIb, IPOMEKYTOTHOE CO-
enuHenue 11, stanm a) 8 MeOH (25 mi) no kamisM go0asisiid koHreHTpuposannyo HCI (10 mi) nmpu 0°C.
Cwmecsh nepemeruupanu npu §0°C B TeueHue 3 4 U KOHUEHTPUPOBAIU J0 CYXOro OCTAaTKa ¢ MOJYYeHHUEM YKa3aH-
HOTO B 3ar0JIOBKE COEIMHEHUs B BUAE O€J0ro TBEPAOTO BELIECTBA.
[TpomesxyTouHoe coeaunenue 11. Oran ¢. 1-ben3ruapun-3-(2-ruapoxcunponaH-2-mi)a3eTUANH-3-01
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Ph

N Ph

HO  oH

K pactBopy metmn 1-6emsruapun-3-rugpokcnasetuan-3-kapookcmnata (0,80 r, 2,7 MMOIb, TpOMEXY-
TouHoe coeanHerue 11, atam b) B THF (8 mun) mo xammsam npu 0°C mobasmsum CH;MgCl (3,6 Mo, 11 mmomns, 3
M B mpoctom 3¢upe). [Tocme nobaBnerns peaknnoHHYIO cMech nepememusam npu KT B Tedenne Houn. CMmech
TacHIM HACBHIMCHHBIM BOAHBIM pactBopoM NaH,Cl (30 mu) m sxcTparupoBaim ¢ ucnoip3oBaruem EtOAc (30
Mix2). O6beIMHEHHBIE OPTAaHMYECKUE CIIOW CYIIUTN Hal 0e3BoaHBIM Na,SO, W KOHIIEHTPHUPOBAIH 10 CyXOTro
ocrarka. Ocrarok ounmmanu nocpeactBoM FCC na cunmkarene (PE/EtOAc=1/1) ¢ mony4deHneM yKa3aHHOTO B
3aroJIOBKE COSJMHEHUS B BHJIC JKEJITOTO TBEPAOTO BEIECTBA.

[Mpomexyrounoe coequnenue 11. 3-(2-I'napokcurponan-2-mi)a3eTHIUH-3 -0

i l:NH
HO  OH

K pactBopy 1-6em3rumpuin-3-(2-ruapokcunporan-2-mn)azeTnanH-3-01a (0,3 T, | MMOJb, IpoMeXyTOIHOE
coequaenne 11, atam ¢) B MeOH (30 mun) mo6asmwmm Pd/C (0,2 1, 0,19 mvons). [lonydueHHYIO CMECh TIepeMertn-
Bamm mpu 345 xlla (50 ¢yrTOB Ha KBagparHBI qroitM) Bogopoaa mpu KT B Teuerne Houn. Cmech GpUIBTpOBATH
yepes mactuiky Celite® W TBepjble BELIECTBA NMPOMbIBAIM MeTaHOJIOM. OObeMHEHHbIE (GUILTPATHI KOHIICH-
TPHUPOBAIH JI0 CYXOTO OCTATKA C MOJYIEHHEM YKa3aHHOTO B 3ar0JIOBKE COCMHEHMS B BUAE JKEJITOTO MACIa.

[IpomexyTtounoe coemamuenne 12. Dran a. (S)-tper-bytmn  4.4-mudrop-2-MeTnmmmuppomanHa- 1 -
KapOokcmiat

Q
. >0
N >
F F

K pactBopy (S)-tper-OyTun 2-metui-4-okcomuppommant- 1 -kapookcmnata (420 mr, 2,10 mmons) 8 DCM
(5,0 M) Ipm oxIAKICHWA Ha IHAY B atMoc(epe azoTta godasmsmm npu nepememmsarann DAST (0,60 mm, 4,4
MMots). [lonyaernyto cMmech nepememmuBany B TedeHne 16 1 nmpu KT u racumi HacHIMEHHBIM BOIHBIM PAcTBO-
pom NaHCO;. OtmeneHHBII OpraHUgecKuii ciroif cymmm Hax 6e3BoaHbpM Na,SO,, GpuibTpoBany u KOHIEHTPH-
poBaiu Jo cyxoro ocrarka. Ocratok ounimany nocpeactsoM FCC na cumakarene (PE/EtOAc=70/1) ¢ momyue-
HHEM YKa3aHHOI'O B 3ar0JI0OBKE COCIMHEHUA B BUJIE XKEJITOr0 Macia.

[Mpomerxyrounoe coequuaenne 12. I'uppoxnopun (S)-4,4-audTop-2-MEeTHIHPPOIHANHA

. —NHeHCI

F F
K pactBopy (S)-tper-0ytun 4.4-mudrop-2-metnnamupponuaut-1-kapbokcunara (250 mr, 1,13 mmous,
MIPOMEKYTOUHOE coennHeHne 12, atam a) B 1,4-nmokcane (2 mm) mob6asmssm pacteop HCl B 1,4-mokcane (4 M,
5,0 M1, 20,0 mmop) ipu 0°C, cmech nepememmuBany npu KT B Teduenne 1 4 1 KOHIIEHTPUPOBAJIH JI0 CYXOTO OC-
TaTKa C MOMyICHHEM YKa3aHHOTO B 3ar0JIOBKE COCMHEHAS B BUAE KPACHOTO TBEPIOTO BEIIECTBA.
IIpomexyrounoe coemmaenne 13. Dram a. (2S.,4S)-tper-byrmn 4-rumpokcu-2-MeTHIHIePHARH- 1 -
kap6okcmnar u (2S5,4R)-TpeT-0yTHir 4-THAPOKCH-2-METHIIIHATIC PUIIH- | -kapOoKciiaT

OTO\’< ’ll'OTOK
@

OH OH
K pactBopy (S)-Tper-OyTrn 2-meTtun-4-okcomumnepuanH- 1 -kapbokennara (4,0 v, 19 mmons) B EtOH (40
i) nobaemsamm NaBH, (1,04 1, 28,1 mmons) pu 0°C u cmech nepemermmBamu pu KT B Teuenne 1,5 1, koHIIeH-
TPUPOBATH 0 CyXOro ocraTka u ounmanm mocpeactsoM FCC Ha cumukarene (PE/EtOAc=4/1) ¢ noaydeHnemM
(2S,4S)-m3omepa B BUIE OeciBeTHOTO Macia u (2S,4R)-n3omepa B BUjE OCCIIBETHOTO MacTa.
[Mpomexyrounoe coemupenne 13. Ortam b, (2S,4S)-tper-bytun  4-¢rop-2-MeTuammnepu,iH- 1 -
Kapbokcuar

#,

K pactopy (2S,4R)-Tper-6yTrn 4-ruapokcu-2-MeTHIMANEepuInH- 1 -kapookcmnarta (200 mr, 0,930 MMots,
mpoMekyTodHoe coenuuenne 13, atam a) B DCM (5 mum) meanenno nob6asimsm DAST (225 wmr, 1,40 mMois) mpu
-78°C u pactBop nepeMemupanu npu -78°C B reuenue 1 v, 3areM MeuieHHO HarpeBau 10 KT u nepemenupaiu
npu KT B TeueHue HOUN, TacuiIn HACBIIEHHBIM BOAHBIM pacTBopoM NaHCO; mpu 0°C u skcTparupoBaiu ¢ uc-
nosp3oBanreM DCM. Opranndeckuii ciioif MpoMBIBAIN COJIEBBIM PACTBOPOM, CYIIIUIN Ha 6e3BOHBIM Na,SOy,
(UIHTPOBATM, KOHICHTPHUPOBAIH /IO CYXOT0 OCTaTka M OCTAaTOK ouuimaind nocpejactsoM FCC Ha crmikarene
(PE/EtOAc=20/1) c nonyueHnEM yKa3aHHOTO B 3aT0JIOBKE COCTMHEHNS B BH/IE OSCIBETHOTO MAacIa.
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IIpomexyrounoe coenunenue 13. I'uapoxmopun (2S,4S)-4-drop-2-MeTunnmepuinHa
H -HCl

H
K pacteopy (2S,4S)-tper-0ytun 4-drop-2-merunnunepuaus-1-kapbokeunara (70 mr, 0,32 mmoub, npo-
MeyTouHoe coeauneHue 13, sran b) B Et,O (5 mu) nodasnsiu HCI/Et,O (15 ma, 2 M) npu 0°C. Cmech nepe-
mewmBanu npu KT B Teuenue 3 4 ¥ KOHUSHTPUPOBAJIK J0 CYXOro OCTarka C MoJyueHHEeM yKa3zaHHOro B 3aro-
JIOBKE COCMHEHHS B BUE IPA3HO-0€]I0r0 TBEPAOTo BEIIECTBA.
IIpomexyrounoe coenunaenue 14. Oram a. DTrit 4-(THAPOKCUMETHIT)THA30II-2-KapOoKkeHuiar

)
/\O)KTS
.
HO
Cwumech 1-6pom-3-rugpokcunpormnan-2-oaa (3,0 r, 20 mmois) B 6e3801HOM qrokcane (100 mir) ob6pabaThiBa-
JIU 3TUN 2-aMHUHO-2-THOKcoareraToM (2,7 T, 20 MMoib) B TeueHme 2 4 nipu S0°C, a 3aTeM KOHIICHTPHAPOBAIH 10
cyxoro ocratka npu 50°C ¢ mojydeHHeM CyxOro »KeaToro TBepAoro BemecTsa. HeounineHHbIH NpoayKT pac-
TBOPSLJIM B HACHIIIEHHOM BoiHOM pactBope Na,COs (150 1) u Bosie (150 mun). Boanslit cioil skcTparupoBanu ¢
ucnonszoBanreM EtOAc (6x50 mi). 3aTeM BOJHBIN pacTBOP 3aKUCIATIH 10 pH 2 KOHIIEHTPHPOBAHHBIM BOIHBIM
pacteopom HCI, uto npuBoamio k 00pa30BaHUI0 0Caaka. ITY CYCHCH3HIO YKCTPATHPOBAIU ¢ HUCIOIb30BAHHUCM
EtOAc (3x50 mim). OkcTpakTsl 0OBeTUHAH, CYITHINA HaJ 0¢3B0IHBIM Na,SO,, GUIbTpOBAH M KOHIICHTPHPOBA-
JIK JIO CYXOr0o OCTaTKa ¢ MOJIyueHHEM YKa3aHHOTO B 3aroJiOBKe COEMHEHHs] B BUJIE KPACHO-KOPUYHEBOIO TBEp-
JIOTO BEIIECTRA.
IIpomexxyTounoe coemmpenme 14. Ortam b, Otun  5-(2,3-muxmnop-4-(1,1,1,3,3,3-rekcadrop-2-
ruApoKcunponad-2-ui)herun)-4-(rupoKCUMETHT) THA30.1-2-KapOOKCHIaT

2 c. o
/\o&/s CFs
eV,
HO
K pacrBopy stin 4-(ruapokcumeriin)truason-2-kapookennara (200 mr, 0,78 MMOIIb, MPOMEXYTOUHOE CO-
equnenue 14, sram a) 8 DMF (10 M) go6asmsamu 2-(4-6pom-2,3-muxiopdenmn)-1,1,1,3,3,3-rekcadropnponan-
2-o1 (335 wr, 0,86 MMob, mpoMexkyToanoe coequdenue 2), KOAc (153 mr, 1,56 mmons), PPh; (225 wmr, 0,86
MMoutb) B PA(OAc), (35 mr, 0,16 mmoms) 1 cmech niepeMemuBany ipu 110°C B atmocdepe N, B TeueHHE HOYH.
IIpu oxnaxnenuu a0 KT cmech BeimuBamu B Boay (50 MiT) M skcTparupoBaiy ¢ ucroib3oBaaueM EtOAc (20
Miix3). O0beIUHEHHbIE OPTAaHUIECKUE CIIOU MIPOMBIBAIIM BOIOH U COJICBBIM PACTBOPOM, CYIIHIN Hal OE3BOIHBIM
Na,SO,4, KOHIEHTPUPOBAIM O CYXOro ocraTka W octatok ouduiand nocpeactBoM FCC Ha cunukarene
(PE/EtOAc=5/1) ¢ nosiyueHneM yka3aHHOIO B 3aroJIOBKE COe/IMHEHHs B BH/E 0€JI0r0 TBEP/AOro BelecTBa.
[Tpomexyrounoe coequuenue 14. Dran c. 5-(2,3-Auxnop-4-(1,1,1,3,3,3-rekcadrop-2-ruapokcunpomnan-2-
W) (pe T )-2 -( ITOKCUKAPOOHIIT ) THA30.1-4-KapOOHOBAS KMCTIOTa

Q cl. ¢l
/\oJkrs CF,
| OH
N~y CF,

HOO

K pacTBopy STUI 5-(2,3-puxnop-4-(1,1,1,3,3,3-rexcadrop-2-rugpokcunponan-2-un)peHun)-4-
(ruapokcumeTui)tuazon-2-kapookcunara (150 mr, 0,30 mmoab; npomexyTtounoe coeauneHue 14, sran b) B
CH;CN (3 mim) 1 H,O (1,5 M) mo6asmsamu auanerat dombensona (339 mr, 1,05 mmomns) u TEMPO (47 wmr, 0,30
MMOJIb) B cMech tiepemMernuBany npu KT B Tedenue 5 4, KOHICHTPHUPOBAIIH IO CYXOT0 OCTATKA U YKCTParupoBa-
nu ¢ ucnosnbizoBaneM EtOAc (10 muix2). O0beMHEHHbIE OPraHUUECKHE CJION MPOMbIBAIIM COJIEBBIM PACTBOPOM,
cytmmnm Haj 6e3B01HbIM Na,SO,4, KOHIIEHTPUPOBAITH JI0 CYXOT0 0CTaTKa U 0CTaToK ouuIiamm nocpeactsom FCC
Ha cuiukarene (DCM/MeOH=20/1) ¢ moiydeHreM yKa3aHHOTO B 3ar0JIOBKE COCIMHEHHS B BUje OEJIOro TBep-
JIOT0 BELIECTBA.

[Ipomeskyrounoe coemmuenue 14. (S)-Orun 5-(2,3-muxnop-4-(1,1,1,3,3,3-rekcadrop-2-ruipoKCcUnponan-
2-wn)pernn)-4-(4,4-mudTop-2-Me TUTITAPPOTUANH- | -KapOOHMIT) THA301-2-KapOOKCHIAT

(¢]

c. ¢l
/\O)S/S CF,
I OH
N~ CF,

Q

FF
K pactBopy 5-(2,3-muximop-4-(1,1,1,3,3,3-rekcadrop-2-runpokcurnponan-2-un)peHnn )-2-(3Tokcukapoo-
HWT)THa301-4-kapboroBoi kucioTh! (100 Mr, 0,19 MMoIh; TipoMexyTouHOe coemuueHue 14, stam ¢) B DMF (5
M) no6asisim ruapoxiopua (S)-4,4-mudrop-2-merunmupponuauaa (31 mr, 0,19 MMomb; mpoMexxyTodHOE CO-
ennnenue 12), TEA (30 mr, 0,29 mmonn) u HATU (148 mr, 0,473 mmonb) 1 cmech nepemermpany npu KT B

(0]
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TeUCHHC HOYM. [I0IyICHHYEO CMECh BBIIHBAJH B BOAY (25 MII) H 3KCTParHpoBaH ¢ Ucmoab3oBaHneM EtOAc (10
MIx3). OOBCIMHCHHBIC OPTAHIMYCCKHUC CIIOM MPOMBIBAIH COJICBBIM PACTBOPOM, CYIMIIIH HAT OS3BOAHBIM Na,SO,,
KOHIEHTPHPOBAIHU 0 CYXOTO OCTaTKa u ocTaTtok oummany nocpeactsoM FCC na cumkarene (PE/EtOAc=5/1) ¢
MOJYMCHUEM YKA3aHHOTO B 3ar0JI0BKE COCAMHEHIS B BA/IE OEJI0TO TBEPAOTO BEIICCTRA.

IMpomexyrounoe coemmuacHHe 15 3Jram a.  (S)-Otmn  4-(4,4-gudrop-2-MeTOKCHITHPPOMAHH- 1 -
KapOOHIT) THA30T-2-KapOOKCHIIAT

FOF

K pacrBopy 2-(3TOKCHKApOOHMIT)THA30I-4-KapOoHOBOH KHCAOTHI (689 Mr, 3,43 MMOMB) M rHAPOXIOPHIA
(S)-4,4-audprop-2-mernmmppomuauHa (540 Mr, 3,43 MmO, mpoMexyTouHoe coeauHenue 12) 8 DMF (10 mm)
mobasamn TEA (693 wmr, 6,86 mmoms) 1 HATU (2,6 1, 6,9 MMo1p). CMECh ICPEMCIITHBAA TPH KOMHATHOM
TEMIEPATypE B TCUCHHE HOYH. PEAKIMOHHYIO CMECh BBUIMBAIH B BOAY (60 MJI) M SKCTPArHPOBANH C HCTOJB30-
paHueM EtOAc (20 mix3). OOBeIMHCHHBIC OPTAHHYCCKIC CIIOH MPOMBIBATH COJICBBIM PACTBOPOM, CYIIIIIM HAX
0¢3B01HBIM Na,SO,4 1 KOHOCHTPHPOBAIH A0 CYX0ro ocratka. Ocratok oummann nocpeacrsoM FCC Ha cumika-
rene (PE/EtOAc=5/1) ¢ momy4dcHHEM YKA3aHHOTO B 3aT0JIOBKE COCAHHCHHA B BUC JKCITOTO MACa.

IMpomexyTounoe coeamacHue 15. Dram b. (S)-4-(4,4-Judrop-2-MeTHIMUPPOTHIAHH- | -KAPOOHIIT) THA3O0JT-
2-KapOOKCHIIAT JTUTHS

(o}

o}

LiO/[ka
(¢]

.

K pacteopy (S)-3tun 4-(4,4-mudrop-2-MeTHIMHPPOHIHH-1 -kKapOoHIT) THA30T-2-KapOokcmaara (500 wr,
1,6 MMOJTB, TIPOMEKYTOUHOC coeauHeHME 15, stam a) B MeOH (4 mim) u Boae (2 mm) modasmam LiOH-H,O (36
mr, 0,86 mmoms). Cmech mepemermmBate mpu KT B TeucHHe 3 4. PCaknHOHHYIO CMECh KOHICHTPHPOBAIH A0
CYXOTO OCTaTKa C MOJYyYCHHUEM YKA3aHHOTO B 3ar0JIOBKE COCIWHCHHS, KOTOPOE MCIIOIh30BAIM HA CIICAYFOIIEM
Jtamne 6e3 JONMOTHUTEIBHOH OUHCTKH.

ITpomeskyTOUHOE COCIMHCHUE 15. ((S)-4.4-Indrop-2-meTmmuppomana-1 -um)(2-((3R,55)-3, 5-
JUTHIPOKCHITUIIC PHAMH- 1 -KapOOHIIT) THA301-4-HII)METaHOH

K pacrsopy (S)-4-(4,4-mudrop-2-MeTHImuppouanH- 1 -kapOoHWT) THA301-2-KapOokcuara murus (400 wmr,
HCOUYHINCHHOS MPOMEKYTOUHOC coeauHeHHE 15, 3tam b) u ruapoxmopuaa (3R,5S)-mumepuann-3,5-amnoma (215
mr, 1,4 mmoms) B DMF (6 M) no6asnsamm TEA (212 mr, 2,10 mmoms) m HATU (1,0 1, 2,8 MmMoums). CMech mepe-
MEINMBATH NPH KOMHATHOH TEMIIEPAType B TCUCHHE HOYH. PEaKIMOHHYIO CMECh BBUIMBAIM B BoAy (50 Mu) u
IKcTparupoBamm ¢ ucnoiab3oBaameM EtOAc (20 mix3). OOBCANHCHHBIC OPTAHMYCCKAC CIIOW MPOMBIBAH COJIC-
BBIM PAacTBOPOM, CyIIIH Haj 6e3B0aHBIM Na SO, W KOHIEHTPHPOBAIH A0 CYXOTO OCTaTka. OCTAaTOK OYHINAIN
nocpeacteoM FCC na cwmkarene (PE/EtOAc=50/1) ¢ moiayueHHEM YKA3aHHOTO B 3aTOJIOBKE COCTUHCHHA B
BHJIC JKEJITOTO MacJa.

IMpomexyrounoe coemuueHme 15/1.  (S)-N-(2-I'mapokch-2-MeTHIIPOIIT)-4-(2 -MC THIITHPPOTUAHH- | -

KapOOHIT)THA30.1-2-KapOoKkcaMu
HO)T\ {
N ]
HJS/'
N

{
o
Yka3aHHOE B 3arOJIOBKE COCTUHECHUE MOIYYAIH, KAK OIMHCAHO I MPOMEKYTOYHOTO COCTUHEHHS 15, ¢ uC-
TMOMB30BAHMEM HA JT1ame a  (S)-2-MCTHImHppoWAWHA BMECTO  ruapoxmopuma  (S)-4,4-mudrop-2-
MCTHIMUPPOIHINHA, 4 HA KOHCYHOM 3Tane 1-aMHHO-2-METHIIIPONAH-2-07a BMECTO THApoxjopuaa (3R,55)-
MUNECPUANH-3,5-1H0MA.

AJBTCPHATHBHBIH CHHTE3 MPOMCKYTOUHOTO cocamuaeHus 15/1. Dram a. (S)-Otun 4-(2-MSTHIMAPPOTHIHH-
1-xapOOHIT) THA30T-2 -KApOOKCHIAT
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o

Eto’u\rS/
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K cmecn  2-(3rokcukapOoHmT)THA30M-4-KapOoHOBO#H  kuchmoTel (38,7 1, 192 wmmome) B 2-
metunterparuapopypade (320 ma) mpu 0°C aobasnsnu (S)-2-metunnupponunaus (14,0 r, 164 mmonb) B 2-
metunteTparuapopypane (10 mi). 3atem modasmsiu 2,4,6-Tpurnponui-1,3,5,2.4,6-tpuokcarpudochunan 2.4,6-
Tprokeua (140 v, 220 mmornp) ¢ mocneaytomum nodasnennem DIPEA (57,0 mn, 331 mmons). Iocne 2 1 mepe-
MEUIMBAHUsI CMECh BBUTHBAIN B 300 MJT BOJHOTO HACHIIEHHOTO pacTBopa OukapOoHaTa HaTpus. Clou pasjiess-
JIM U BOAHYIO (pazy dKCTparupopaiu ¢ ucnoip3zopaHueM EtOAc. O0be IMHEHHbIE OpraHUYECKUe CIOM MPOMbIBa-
JIW CONIEBBIM PACTBOPOM, CYIUNU Had Oe3BoaHbM MgSO, 1 KOHIEHTPUPOBAIH J0 CYXOTO COCTOSTHUS C MOTyde-
HHEM YKa3aHHOTO B 3aroJIOBKE COCAMHEHHS B BU/IE KOPHIHEBATO-KENTOTO TBEPIOTO BEICCTBA.

AJNbTEPHATUBHBIA CHUHTE3 MPOMEKYTOUHOro coeauHenus 15/1. Dtan b, (S)-N-(2-I'uapokcu-2-
METUINPONUI)-4-(2-MeTUIIUPPOIUAUH- | -KapOOHUIT) THA30]-2-KapOOKCaM K/,

s
e
O<

K cmecu (S)->tun 4-(2-metunmupponauani- 1 -kapOoHun)traszon-2-kapookcunara (40,0 r, 149 MMouns, mipo-
MEXYTOUHOE coeauHeHue 15/1, atan a) u 1-amuHo-2-meTuanponan-2-onaa (42,4 r, 475 mmonp) aodasisnu EtOH
(440 mi). Peakuyonnyto cMmech nepememupany npu KT B TeueHue 16 4, a 3aTeM KOHUEHTPUPOBAIU JI0 CYXOro
ocrarka. Ocanok pazdasnsnu EtOAc u npomsiBany Booi. Boanebiii coit skcTparupoBanm ¢ UCIOIh30BAHUEM
EtOAc (5x), a 00beIMHEHHBIE OPTaHUYECKHE COEAMHEHHS TIPOMBIBAITM BOJIHBIM HaCHIEHHBIM pacTBopom NaCl,
CYLUIN Haa 6e3B0aHbIM MgSOy, hunbTpoBanu yepes Celite®, KOHUECHTPUPOBATIHU 0 CYXOTO OCTAaTKa U OYMIIa-
ym iocpeactsoM FCC na cunukarene (0-10% MeOH B DCM) ¢ mofydeHreM YKa3aHHOTO B 3arojIOBKE COEINHE-
HUS B BUIE OJIETHO-KENTOTO Macha. PacTupanne 3TOTo MPOAyKTa ¢ AUITHIIOBEIM Y(UPOM TIPUBOAMIIO K TTOTyYe-
HUIO YKa3aHHOTO B 3ar0JIOBKE COEAMHEHHS B BUE 0€10ro TBEPAOIo BELIECTRA.

[Tpomexxyrounoe coemmnenne 15/2. (R)-N-(2-T'mapoxcu-2-meTuamponui)-4-(2-MeTHIMIpPOTHIHH- | -
KapOOHMT) THA30J1-2-KapOOKcaMuU I

(e}

sl
B¢
.,

YKazaHHOE B 3aroJIOBKE COCTUHEHHE MOMYYald, KaKk OTIHCAHO B AIbTEPHATHBHOM METOJIE CHHTE3a TIpOMe-
J)KYTOUHOTO coeauHeHus 15/1, ¢ ucnmonb3oBaHueM Ha stane a (R)-2-MetunnuppoiuauHa Bmecto (S)-2-
METHTITHPPOJTHHHA.

IIpomexxytouHoe coenuHenue 15/3.  (S)-N-(2-I uapoKcu-2-MeTUANPOTINI)-4-(2-METUIMUNEPUANH-1 -
KapOoHUI)THAa301-2-KapOoKcaM UL

(e]

il
¢
@=

Yka3anHoe B 3arojloBKE COSAWHEHHE TTONYJaTH, KaKk ONMMCAaHO B albTePHATHBHOM METOJIE CHHTE3a MpoMe-
JKYTOUHOrO coeauHeHus 15/1, ¢ ucmonp3oBaHueM Ha sT1ane a (S)-2-MeTunnunepuadHa Bmecto (S)-2-
METUINUPPONUANHA. PacTupanue 3Toro npoaykra ¢ AM3TUAOBBIM 3(QUPOM NPUBOJUIO K MOJYYEHHUIO YKA3aHHO-
TO B 3ar0JIOBKE COEIHHEHUS B BHJIE OEIOTO TBEPOTO BEIIECTBA.

[TpoMexxyTouHoe coenuHenue 15/4.  4-(7-Azabunukno[2.2.1]rentan-7-kapOoHun)-N-(2-ruapokcu-2-
METHUIIPONUI) THAZ0-2-KapOOKCaM U/,

O

v
p

N

A

Yka3zaHHOE B 3ar0JIOBKE COCTHHCHHUE TIOTYYAIH, KaK ONKMCAHO B albTCPHATHBHOM METOAE CHHTE3a MpoMe-
JKYTOYHOTO coemuHeHust 15/1, ¢ mcmosip30BaHMEM Ha dTame a 7-azaburmkiio[2.2.1]rentana BMmecTo (S)-2-
METHTITHPPOJTHINHA.

(o)
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[Ipomexytounoe  coemubenue  15/5.  (S)-4-(4,4-JIudrop-2-MeTHAIMPPOTUIHAH- 1 -kapOOHNT )-N-(2-
THAPOKCH-2-METHITTPOTTHI ) THA30J1-2-KapOOKCaMH

ey
b
I~

¢
VYkazaHHOE B 3ar0J0BKE COSJMHEHHE M0Jy4aii, Kak OIMCaHO B albTSPHATMBHOM METO/E CHHTE3a [poMe-
JKYTOUHOTO coequHenmst 15/1, ¢ wucmoap3oBaHWMeM Ha odTame a ruapoxjdopuaa  (S)-4,4-mudrop-2-
METHJIUPPOIMIMHA (MPOMEKYTOUHOE coeuHeHue 12) BMecTO (S)-2-MEeTUINUPPOIUANHA.
IMpomexyTouHoe coenuHenue 16. Dran a. Dtun 4-(7-azadbunukino[2.2.1]rentan-7-kapOOHHI )THA30-2-

KkapOoKcuIaT

o]

[e]
o\
N,
(0]

N

A

K pactBopy 2-(3ToxcukapboHmiT)THa30-4-kapOonoBo# kucaoTsl (500 mr, 2,48 mmons) B DMF (5 mur) no-
OaBisud rHApoXIOpu 7-a3aburmkio[2.2.1|rentana (365 mr, 4,73 mmons), TEA (376 mr, 3,73 mmons) 1 HATU
(1,9, 4,97 Mmmodb) U cMech iepeMenuBaiy pu KT B TeueHWe HOUHM, BBUTHBAIN B BOILY (25 MJT) W 9KCTparupo-
Bajiu ¢ ucnoab3opanreM EtOAc (10 mix3). OObeIMHEHHBIE OPTaHUIEeCKHE CIIOW MPOMBIBATIH COJNEBBIM PACTBO-
poMm, cymmin Hajl 6e3BoHBIM Na, SOy, KOHIIEHTPUPOBAIH /10 CYXOT'0 OCTaTKa M OCTATOK OUYMINAIN OCPEICTBOM
FCC na cumuxarene (PE/EtOAc=5/1) ¢ mojydeHHeM yKa3aHHOTO B 3arojOBKE COCIMHEHHS B BHAE OJeHO-
KEJITOTO TBEP/IOTO BEIIECTRA.

[Tpomexytounoe coeauHenue 16. Dtun 4-(7-azadunmkino[2.2.1]rentan-7-xapOoHun)-5-(2,3-1uxaop-4-
(1,1,1,3,3,3-rekcadtop-2-ruaApoKcunponat-2-un)deHui) Tuazon-2-kapOoxcuaar

Q c. ¢l
/\OJS‘/S CF,
P OH
N CF,

(e}
N

A

K pactBopy atun 4-(7-azabuumkio|2.2.1]renran-7-kapbonui)tuazon-2-kapookcuiara (500 mr, 1,78
MMOJIb; TIPOMEXYTOUHOE coeauHeHue 16, stan a) B DMF (10 mn) po6asisim 2-(4-6pom-2,3-quxiaopdeHu)-
1,1,1,3,3.3-rekcadgropnponan-2-oa (770 mr, 1,96 mmoab; npoMexytouHoe coenduenue 2), KOAc (350 mr, 3,57
MMoIb), PPh; (510 mr, 1,96 mmons) u Pd(OAc), (80 mr, 0,36 MMOJIB) B cMech niepeMermBaid npu 110°C B ar-
Mocdepe N, B Teuenue Houu. [Tocae oxaaxaenus 10 KT cMech BbUIMBaIKM B BOAY (50 MJI) M 3KCTparupoBajiu ¢
rcnoabzoBaHueM EtOAc (20 Max3). OObenHHEHHbIE OPraHUueCKUE CIIOM MPOMBIBAIM BOJOM M COJIEBBIM pac-
TBOPOM, CYUTHJIH HaJ 0e3BOHBIM Na,SO,4, KOHIIEHTPUPOBAIH JI0 CYXOr0 OCTaTka U ounianu nocpeacrsom FCC
Ha cumkarene (PE/EtOAc=5/1) n 3areM mocpenctBoM mpemnaparnBHOii BOXX ¢ mosrydeHneM yka3zaHHOTO B
3aroJIOBKe COSJMHEHMI B BUJIC KEITOTO Macia.

[TpomexyTtounoe coenmuenue 16/1. (S)-Otun 5-(2-xmop-4-(1,1,1,3,3,3-rekcadTop-2-THAPOKCHTIPOTIAH-2-
i) peHnn )-4-(2-Me T PPOTUIHH- | -kapOOHIIT ) THA30.1-2-KapOoKcHIaT

o cl
/\OJKW s CF,
Y OH
N CFs
)

VYkazaHHOE B 3ar0JIOBKE COEJIMHEHHE T0J1y4ali, Kak OMUCaHo JUisl IPOMEXKYTOUHOro coeuHeHus 16, ¢ uc-
MOJIb30BaHKEM Ha dTane a (S)-2-MeTHINUPPOIUANHA BMECTO THAPOXJIopHIa 7-a3a0uiukio[2.2.1]renrana, a Ha
KOHedHOM odTtane 2-(4-6pom-3-xnopdenun)-1,1,1,3,3,3-rekcadropnponad-2-oia (MpOMEKYyTOUHOES COCIAMHEHUE
4/3) Bmecto 2-(4-0pom-2,3-muxnopdennn)-1,1,1,3,3,3-rekcagToprnpomnan-2-oia.

[Mpomexytounoe coegmuenue 16/2. (S)-Otun 5-(4-(1,1,1,3,3,3-rekcardop-2-THAPOKCUITPOTIAH-2-HIT)-2-
(Tpudropmernn)dennn )-4-(2-Me TUITUPPOIUANH- | -KapOOHMI ) THA301-2-KapOOKCHIaT

Q FiC
/\oj\fs CF,
OH
N~ CF,
O

YKa3aHHOE B 3aroj0BKE COCIMHEHNE MOTyYalld, KaKk OMTHCAHO Ul TIPOMEKYTOYHOTO COEANHEHUs 16, ¢ Hc-
MOJH30BaHUEM Ha dTare a (S)-2-MeTHIITHPPOIUINHA BMECTO THApoxJIopuaa 7-a3abunukiro[2.2.1|renrana, a Ha
KoHeuHOM drare 2-(4-6pom-3-(tpudropmermin)dennn)-1,1,1,3,3,3-rexcadroprponan-2-oa  (IPOMEXKXYTOTHOE

o

[¢]
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coemunaeHue 4) BMecTo 2-(4-0pom-2,3-muxnopdenmn)-1,1,1,3,3,3-rekcadTopnpomnan-2-ona.
ITpomexyTtounoe coenunenue 17. 2-(5-bpomxunosaun-8-un)-1,1,1,3,3,3-rekcadropnponan-2-oi
CFs

Br OH
CF;

K comecu wetun  8-OpovxwmnomwH-5-kapOokcmmara (212 wmr, 0,800 wMMoms) uW  TpuMme-
tun(tpudropmernin)cunana (0,35 ma, 2,4 mmouns) B THF (4 mur) npu 4°C no6asasiin CsF (28 mr, 0,18 MModib).
Cmech niepemernuBainy mpr 4°C 1 OCTaBISIIM HarpeBarhesl 10 KOMHATHON Temneparypel. [locie mepememmsa-
Hus B TeucHue 2,5 nHs nodasisuim 1,0H. Boaueiii pactBop HCI u BoAHBIN €Ol 3KCTparupoBaiv 1uxJjopMera-
HoM. OOBeIMHEHHBIE opraHnuyeckue ¢as3pl Cymmin Ha 6e3BoHBIM Na,SO,4, GUIbTpoBaIN M KOHIIEHTPUPOBAIH
JI0 cyxoro ocraTka. OCTaTok OUMINAIH TOCPEACTBOM KOJOHOUHOM ureni-xpomarorpadpun (cuiaukarens, 10-40%
EtOAC B renraHax) ¢ nMoJiyueHUEM YKa3aHHOIO B 3aroJIOBKE COCIMHCHHUSI.

[IpomexkyTounoe coenunenue 18. Dram a. 1-bpom-2-(audropmeTnn)-4-iio16eH30
FF

Br-

[

K pactBopy 2-6pom-5-iionoenszanpaeruaa (100 r, 322 mmonap) u DCM (1 1) no6asnsanu DAST (77,8 T, 482
mmodb) npu 0°C. TloaydeHHy10 cMech nepeMellMBaiIi MPpH KOMHATHOH TEMIEpaType B TEUYEHHE 2 U, MOCJE YEro
racuim J610M/Bojiol (1 1) u skcTparupoBaiu ¢ ucnois3opanueM DCM (800 mix3). O6bemuHeHHBIE OpraHuye-
CKHME IKCTPAKTHI POMBIBAIM COJIEBBIM PACTBOPOM, CYLIMIM HaX 6e3BOAHBIM Na,SOy, GUIBTPOBATIU U KOHLEH-
TPUPOBAJIM JIO CYXOT0 OCTATKA C MOJYYESHHUEM HEOUHIIIEHHOTO MPOAYKTa, KOTOPbIH ouuninanu nocpeacrsom FCC
Ha cummkarene (PE/EtOAc=50/1) ¢ moxyueHueM yka3aHHOTO B 3ar0JIOBKE COCTUHCHUS.

ITpomexyTtounoe coenuuenue 18. Dran b. 1-(4-bpom-3-(audropmeriun)denni)-2,2,2-TpuTop3TaHoH

FuF
Br-
0

CFs

K pacteopy 1-6pom-2-(audropmerun)-4-tiondensona (70,0 r, 210 MMOJIb, IPOMEKYTOYHOES COCIAMHCHHUEC
18, stan a) u 6e3BomHOr0 THF (200 Mur) mipu -78°C nobGapnsum o kamwisMm i-PrMgClL-LiCl (194 mn, 1,3 M B
THEF, 252 mmons). loxydennyio cmeck nepememnmuBany npu -78°C B Tedenne 30 mMuH, a 3atem oOpabaTeBaIn
2.2.2-tpudrop-N-meroxcu-N-merniaaneramuaom (49,5 r, 315 mmoib). ToaydeHHyo cMech NepeMelIMBaii Ipu
-78°C B atmocdepe N, B Tedenue 1 4, mociie 4ero racriii HacheHHsM BogHbIM pacTBopoM NaH,Cl (600 mu) u
sKkcTparupoBaiu ¢ ucnois3oBanueM EtOAc (800 Mix3). O0beanHeHHBIE OpraHYecKUe YKCTPAKTHI CYIIHINA HAJ
0e3B0aHbIM Na,SOy, GpuibTpoBaId U KOHLEHTPUPOBAIM 10 CYXOro OCTaTKa ¢ MOJIy4€HUEM HEOUHILEHHOrO Npo-
JlykTa, KoTopblit ouninany nocpeacrsom FCC na cunmkarene (PE/EtOAc=or 10/1 1o 4/1) ¢ nony4uenuem yka-
3aHHOTO B 3ar0JIOBKE COC/IMHCHHUSL.

[TpomexyTounoe COCITMHCHUE 18. 2-(4-bpom-3-(mudropmerrndenn)penwmn)-1,1,1,3,3,3-
rekcadropnponan-2-oi

Br.

CF;

cFdH

K pactBopy 1-(4-6pom-3-(mudtopmermn)dennn)-2,2.2-tpudropstanona (95,0 r, 313 MMoJIb, TIPOMERKY-
TouHOe coeauHeHme 18, atam b), Tpumermn(TpudTopmermn)cunana (223 r, 1,6 mons) u 6ezsognoro THF (100
wut) nipu -15°C nob6asansi no karraMm ¢ropun terpadytiinammonus (470 mor, 1 M B THF, 470 mmous). Tloay-
YEHHYIO CMECh MepeMernuBaiy pu temmeparype ot -15°C mo -10°C B teuenue 30 MuH U B TedeHue 2 9 C 10-
CTETICHHBIM HarpeBaHMeM JI0 KOMHATHOW TeMIeparyphl, TIOCie 4ero racwin 2H. BoaHbIM pactBopoM HCI (400
MJI) M DKCTparupoBaiu ¢ ucnoibzoBanueM EtOAc (800 mux3). OObeauHEeHHbIE OpraHUYECKUE dKCTPAKTHI Cy-
iy Haj 0e3BoHBIM Na,SO,, GribTpoBany M KOHIEHTPHUPOBAIN J0 CYXOTO OCTaTKa ¢ IOJyYeHHEM HEOYH-
HIEHHOTO TTPOIYKTa, KOTOpHIi ounmmanmy nocpeactsoM FCC na cmimkarene (PE/EtOAc=ot 100/1 o 20/1) ¢ no-
JMydEHHEM YKA3aHHOTO B 3ar0JIOBKE COSTNHEHUS.

[Mpomexxyrounoe  coeauuenue  19.  4-(7-Aszaduumkio[2.2.1]renran-7-kapdouui)-5-(2,3-auxnop-4-
(1,1,1,3,3,3-rexcadTop-2-ruapokcunponad-2-ui)peHn) tuazon-2-kapOoKCuiaT JUTHS

Q ol
i s CF
LIOJSNI// cgz_'

o
N

A

K pactBopy stun 4-(7-azabuumkio]2.2.1]renraun-7-kapoouui)-5-(2,3-auxmnop-4-(1,1,1,3,3,3-rekcadrop-2-
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THIpOKcHNponan-2-mwi)perrn)truazon-2-xkapdokemnara (100 mr, 0,17 MMomns, mpomMekyTodHOE CoeHeHIE 16)
B MeOH (2 mn) mo6asnsau LiOH-H,O (11 mr, 0,26 mmoss) u HyO (2 mi). [locne mo6asineHus peaKuoHHYIO
cMech nepemernmpay mpu KT B Tedenne 2 4. PeakIMOHHYIO CMeCh KOHIICHTPHPOBATIH C TIOMYYCHHUEM YKa3aH-
HOTO B 3arojIOBKE COEJMHEHHS] B BHJE JKEJTOrO TBEP/JOTO BEIIECTBA, KOTOPOE UCMOJb30BATH HA CIEAYIOIIEM
sTane 6e3 JOMOTHATEIbHON OYHCTKH.
TIpomexyTtouHoe coenuuenue 20. Otan a. 4-(tpeT-byTokcukapO6oHu)THA30-2-KapOOHOBAS KUCTOTA
o

HOJS/S
N ﬁ
o O

A~

K pacreopy 4-tper-OyTun 2-3THn THA3071-2,4-nukapookcuata (165 mr, 0,64 MMOITE, TPOMEKYTOYHOE CO-
enunenue 10, atan a) B EtOH (5 mur) noGasisuin Boaubiit pactsop LiOH (1 mn, 0,5 H.) u pacTtBop nepemernivba-
JIM B TEUEHHE HOYM. 3aTeM PACTBOPHTENb YAASITH W OCTATOK A0BOAWIH 10 pH < 2 ¢ momoIpio 2H. BOJHOTO
pactBopa HCI u sxctparuposamm ¢ ncronb3oBanreM EtOAc (3x). O6beTMHEHHBIE OPTaHMYEeCKAE CIION ITPOMBI-
BaJId COJICBBIM PACTBOPOM, CYLIWIM Haa 6e3B0AHbIM Na,SO,, punbTpoBanu U KOHUECHTPUPOBAIU A0 CYXOro Oc-
TaTKa ¢ MOJIYYCHUEM YKA3aHHOI'O B 3ar0JI0OBKE COSIUHECHUS B BUAE JKEITOrO TBEPIOro BEIECTBA.

Ipomexyrounoe coenuuerue 20. Oran b. Tper-byrun  2-(tmomopgonun-4-kapGonun)tuazon-4-
KapOoKcHar

o
N s

S\) N’ﬁ
¢]

O

A~

PactBop 4-(TpeT-0yTOKCHKAapOOHMT)THA30I-2-KapOOHOBOM KucIOTH (127 mr, 0,55 MMOITB, TIPOMEKYTOU-
Hoe coemunenne 20, aram a), HATU (314 wmr, 0,83 mmois) u DIPEA (177 mr, 1,38 mmoms) 8 DMF (8 mur) nepe-
memuBanu pu KT B Tedenue 1 4, 3atem gobasisum tromopdoiud (68 mr, 0,66 MMOJIb) U CMECH IIEpeMeNInBa-
JIM B TE€UEHUE HOUM, pa30aBIIsiiM BOJOW U IKCTparupoBaiiu ¢ ucnoib3oBaHueM EtOAc (x3). O6beauHeHHbIE Op-
TaHWICCKUE CTIOU TPOMBIBATA COJICBBIM PACTBOPOM, CYIIIIH Haj 6e3BoHBIM Na,SO,, ¢uisTpoBaai 1 KOHIICH-
TPHUPOBATH 0 cyxoro ocrartka. Ocratok ounmamy mocpencteoM FCC ma cummkarene (PE/EtOAc=7/1) ¢ momy-
YeHHEM YKA3aHHOIO B 3aroJIOBKE COCAMHECHUS B BUJIE JKEJITOrO TBEPIOro BEIIECTBRA.

Ipomexyrounoe coemunenue 20. Oran c¢. Tper-byrun 5-(2,3-muxnop-4-(1,1,1,3,3,3-rekcadrop-2-
TUAPOKCHITpOTIaH-2-m ) (peHu )-2-(THoMOopoHH-4-KapOOHUIT ) THA30,1-4-KapOOKCHITAT

o
SK\NJS/S o«

~ le@\éc F3

OH

/O¥O CF,

K pacrBopy Tper-6ytuin 2-(tuomopdonun-4-kapoonmi)riaszon-4-kapookcunara (139 wmr, 0,44 mmos,
npomexyrodtoe coeamHenue 20, stam b), 2-(4-6pom-2,3-muxnopdenmn)-1,1,1,3,3,3-rexcadropnponan-2-oma
(189 wmr, 0,48 MMoIT, MpOMExKyTOUHOE coenuHeHme 2) u Na,CO; (117 mr, 1,10 mmoms) 8 DMF (5 mu1) mobassis-
m1 PPh; (115 wmr, 0,438 mmoms) n PA(OAc), (14 mr, 0,06 MmMors) B atMocdepe Ar 1 pacTBOp TepeMENTHBAITA
mpu 120°C B Teuenne voun. [locne oxnmaxnenns no KT cmech paz0apnsim Bomoil U AKCTParupoOBAIN C UCIIOJb-
3oBanneM EtOAc. O6beqHeHHBIE OPraHMYeCKHe CIION IPOMBIBATN BOJION M COJIEBBIM PACTBOPOM, CYIIVIIM HaJ
6e3soaHbIM Na,SO,, GUALTPOBAIM M KOHLEHTPUPOBAIH A0 CyXOro ocrarka. OCTaToK OYHMINAIK MOCPEACTBOM
FCC na cunukarene (PE/EtOAc=8/1) ¢ nonyyeHreM yKa3aHHOIO B 3aroJIOBKE COCIUHCHUS B BUe 0eJI0ro TBep-
JIOTO BELICCTBA.

Tlpomexyrounoe  coemunenue  20.  5-(2,3-JTuxsop-4-(1,1,1,3,3,3-rexcadTop-2-ruapoKCHITPOTIaH-2-
win)pennn)-2-(tromopdonua-4-kapGoHT ) THa30I1-4-KapOOHOBAs KUCIOTA

o
S//\NJS/S o g
/
~ Nf@%"&
CFs
Ho O

PacrBop TpeT-0yTIi 5-(2,3-muxmnop-4-(1,1,1,3,3,3-rekcadyrop-2-ruipokcuriporan-2-ui) peHun )-2-
(TromopdomH-4-kapGorwun) THazon-4-kapbokcunara (185 mr, 0,296 mmons, mpomexkyTodHoe coeauHenue 20,
stan ¢) B HCI (3 mm, 41. B 1,4-mrokcane) nepemenmBany pu KT B Tederne | 9 11 KOHIIEHTPHPOBAIHN /IO CYXOTO
ocTaTka ¢ MOJTyYeHHEM YKa3aHHOTO B 3ar0JIOBKE COCIMHECHUS B BHJIE KOPUYHEBOTO TBEPJIOTO BEIISCTRA.

IIpomexxyrounoe coeaumnenme 20/1. Dran  a. Tper-byrun  2-(2-rua-6-azactupo[3.3 |renran-6-
kapOoHWIT) THa30M-4-kapOoKcHarT
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VYKa3aHHOE B 3ar0JI0BKE COCAWHEHUE HOJIYHald, KAK OMUCAHO AJI [IPOMEKYTOUHOro coeauHenus 20, sra-
nbl a U b, ¢ UCMOJIb30BaHUEM Ha 3Tare b 2-tua-6-azacmupo[3.3 |rentaHa BMECTO THOMOP(DOITHHA.
[Tpomexxyrounoe coemmnenune 20/1. Oram b. Tper-byrmn 2-(2-okxcmmo-2-tua-6-azactmpo[3.3 |remran-6-

KapOoHWT)THA301-4-KapOOKCHIaT
o]
—s%”#s
0= d ﬁ
o” 0

A=

K pacrBopy Tper-6ytun 2-(2-tua-6-azacnupo|3.3]renran-6-kapboHun)ruaszon-4-kapookcunara (471 wr,
1,45 mmous, ipomekyTounoe coeaunaenue 20/1, sram a) B DCM (20 mu) gobasmsutn m-CPBA (249 wr, 1,45
MMoIh, 85%) mpu 0°C u cmech nmepemermmuBamm npu KT B Tewenne HOoun. Cmech racmm NaHSO;, mpoMerBamm
BoAHBIM pactBopoM NaHCO; u skcrparupoBaiu ¢ ucnoiszoBanueM EtOAc Tpu paza. O6beTMHEHHbIE OpTraHu-
YECKHE CJIOM TPOMBIBAIIA COJICBBIM PACTBOPOM, CYNIHIM HaJ 0e3BoAHBIM Na,SO,, (puibTpoBany U KOHICHTPHU-
POBAJH JI0 CYXOT0 OCTaTKa C TOJydEHHEM YKAa3aHHOTO B 3ar0JIOBKE COCTHHEHHS B BUJIE JKEITOTO TBEPJOTO Be-
MEeCTBa.

[Ipomexyrounoe coemunenne 20/1. 5-(2,3-Huxnop-4-(1,1,1,3,3,3-rexcadTop-2-rugpoxkcunpornas-2-
un)pernn)-2-(2-okcua0-2-Tra-6-azactmpo| 3.3 [renran-6-kapOoHIT ) THA30J-4-KapOOHOBAS KHACIOTA

o
DCNJS/S e
0=5 / CF
N. ./ 3
f@m
CF
HO” O ’

YkasaHHOE B 3aroJIOBKE COCMHEHUE MOTYUad, KaK OMHCaHO I MPOMEKYTOUHOro coepnuenus 20, sran
C M KOHEYHBIH 3Tall, ¢ UCHOJB30BAHUEM Ha 3Tame ¢ TpeT-0yTun 2-(2-oxcumo-2-tua-6-azacmmpo|3.3]renran-6-
KkapOoHmT)THA30M-4-KapOokcnnara (mpomexxyrouHoe coeamunerne 20/1, stam b) BMecto Tper-Oytmn 2-
(Trmomop pomH-4-KapOoHIIT) THA30I-4-KapOOKCHIaTa.

[Ipomexyrounoe coemmaenue 21. 3tam a. N-(2-1 mapokcu-2-mMeTannponi)-4-(THAPOKCHMETHIT ) THA3011-2 -
KapOoKcamMuI

HO
LT
HJS,/S

]/)
HO

YKa3aHHOE B 3aroJIOBKE COSIMHEHUE MOTYYaAlH, KaK OIHCAHO I MPOMEKYTOYHOTO coenuneHus 10, sram
b ¥ KOHEUHSIi1 3Tar, ¢ UCTIOMh30BAHUEM ATHIT 4-(THAPOKCHUMETHI)THA301-2-KapOOKCHIIaTa BMECTO 4-TpeT-OyTHIT
2-3TII THA30.1-2,4-TuKapOoKCHIaTa.

Ilpomexkyrounoe  coeaumnenue 21. Oran b 5-2-(Judropmerun)-4-(1,1,1,3,3,3-rexcadrop-2-
THIpOKCHTpOTIaH-2 1) (peHn ) -N-(2 -THAPOKCH-2-Me TIIIIPOTHN )-4 ~(TH APOKCHME THIT) THA30JI-2-Kap OOKCaMU T

F
o}
HO F
ﬁ/\N ) CF,
H Nl J OH

(o]
N

CF,
HO

PactBop 2-(4-6pom-3-(mudropmeriun)pennn)-1,1,1,3,3,3-rekcadropnpomnan-2-oma (373 mr, 1,00 mmos,

TMPOMEKYTOUHOE COEJIMTHEHNE 18), N-(2-TrapoKkcH-2-Me THIIPOTIT )-4-(THAPOKCHMETHIT ) THA30JI-2 -

kap6okcammma (401 mr, 1,00 mmoms, mpoMekyTouHoe coemuaeHne 21, atan a), K,COs (276 mr, 2,00 MMoIs),
Pd(OAc), (45 mr, 0,20 mmos), PCy;-HBF, (73 wmr, 0,20 mmois) 1 PivOH (13 mr, 0,13 mvons) 8 DMA (5,0 M)
HarpeBamm B atMoc(epe aprona npu 105°C B teuenme HOoum. Cmeck oxnmaxnamm mno KT, pazmemsma mexmy
EtOAc u Bogoii u ciou otaensnn. OpraHMyecKuil CJIOH NMPOMBIBAIIN BOAOH U COJIEBBIM PACTBOPOM, CYLUHJIH HaJ
Na,SO4, punpTpoBaM U KOHIEHTPUPOBAIHN J0 CYX0To octarka. OctaTtok ounmany nocpeactsom FCC Ha crm-
karesie (PE/EtOAc=2/1) ¢ nocnenyrouum nposeseHueM npenaparuBHoil BOXKX ¢ monyueHueM ykazaHHOro B
3ar0JI0BKE COCJMHEHUS B BUAE GEIOT0 TBEPAOTO BELIECTBA.

[Ipomexyrounoe coeamuaenue 21. 5-(2-(Judropmermn)-4-(1,1,1,3,3,3-rekcadrop-2-rumpokcunporan-2-
i) (permn)-2-((2-THApOKCH-2 -ME THIITPOITIIT )KapOaMOMT ) THA30J1-4-KapOOHOBAs KACTIOTa
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YkazaHHoe B 3aroJIOBKE COEIMHEHHUE TTONYIalTd, Kak ONMMUCAHO IS TPOMEXYTOUHOTO coeTMHeHus 14, sTam
¢, C ucnoab3oBaHdeM 5-(2-(nudropmerun)-4-(1,1,1,3,3,3-rekcadTop-2-ruapokcunponan-2-ui)denuna)-N-(2-
TUJIPOKCH-2-METUINPOIII )-4-(THAPOKCUMETHI ) THa30a-2-kapOokcamuaa (MPpoMexyTodHoe coeauHenue 21,
stramb)  BMecro  3THUA 5-(2,3-puxnop-4-(1,1,1,3,3,3-rekcadpTop-2-ruapokcunponan-2-ui)denun)-4-
(TUIPOKCHMETHIT)THA30JI-2-KapOoKCHIIaTa.

[TpomexyTouHoe COCIMHCHUE 22. Oran a. TpeT-byTmi 2-((3-amnHO-2,2-TAMETHI-3-
OKCOMpOonuI)KapOaMou ) THa301-4-kapOOKCUIAT

2 0
HQNJK{ANJ%S
H '\I\i
N
Yka3aHHOE B 3ar0JOBKE COEIMHEHHUE MOTyYalld, KaK ONUCAHO ISl IIPOMEKYTOUHOTO coenuHeHust 20 stana
b, ¢ ucronp3oBanreM 3-aMHHO-2,2-TUMETHIITIPOTIAHAMHK 1A BMECTO THOMOP(OoHHA.

[TpomexyTouHoe COCJIMHEHHUE 22. Oran b. TpeT-byTna 2-((3-amuHO-2,2-TUMETHII-3-

okcompornui)kapdamonn)-5-(2,3-auxmnop-4-(1,1,1,3,3,3-rexcadTop-2-ruAPOKCHITPOTIaH-2-K1 )P SHII ) THA30IT-4 -

KapOokcuaar
[e]

Q c. ¢l
HoN NJKFS OH
H o CF,

Yka3aHHOE B 3ar0JIOBKE COSJAMHEHUE TTONTYUaITH, KaK OMMCAHO JUIS IPOMEXKYTOUHOTo coeiuaeHus 20, srar
C, C UCTIOJIE30BaHUEM TpeT-0yTui 2-((3-aMuHO-2,2-TUMETHI-3-0KCOIPOTIHI )KapOaMOT ) THA30I-4-KapOOKCcHIaTa
(mpomexxyTouHoe coeamHeHMe 22, 3Tam a) BMecTOo TpeT-OyTmil 2-(TnoMopdoinH-4-KapOOHIT)THA30-4-
KapOoKcuara.

ITpomexytouHoe coeaunenue 22. 2-((3-AMHHO-2,2-11METHII-3-0KCOMPOIUI)KapOaMou)-5-(2,3-nuxop-
4-(1,1,1,3,3,3-rexcadTop-2-ruApOKCHIIPONnaH-2-1i)heHun) Tuazon-4-kapOoHoBas KHCI0Ta

o
Q c.
HoN NJS/S OH
HONi CF
Y/, 3
N CF,
o
HO

YkazaHHOE B 3aroJIOBKE COSIMHEHUE MOJy4alid, KaK OIMKUCAHO ISl CHHTE3a POMEKYTOUHOIr0 COSIMHEHMS
20 ¢ wucnoan3oBaHueM TpeT-OyTua 2-((3-aMHHO-2,2-TUMETHII-3-0KCOMponuI)KkapOamoun)-5-(2,3-1uxmaop-4-
(1,1,1,3,3,3-rekcadTop-2-ruaApokcunponan-2-uin)dheHnn) tnazon-4-kapooxcunara (IpoMekKyTOUHOE COCIUHEHUE
22, stan b) BMmecTo TpeT-OyTHn 5-(2,3-nmuxiaop-4-(1,1,1,3,3,3-rekcadTop-2-runpokcunponat-2-ui)peHun)-2-
(TroMopdoarn-4-kapOOHIT ) THA30-4-KapOoKcUIaTa.

[Mpomexytounoe coemaunenue 23. Ortan a. 1-(5-bpom-4-(tpudropmernn)nupuaun-2-wmn)-2,2,2-
TpUGTOPITAHOH

PactBop 5-6pom-2-itoa-4-(tpudTopmerun)nupuanna (3,5 r, 9,95 MModn) B Toayouse (30 M) oxnaxaaid
J0 -78°C. 3arem mo6apisan n-Bul.i (4,14 ma, 9,95 mMonb, 2,5 M B THF) u nonydeHHYI0 CMeCh IIepeMelTUBAIH
npu -78°C B Teuenue 30 muH. 3arem nodaBisuiu 3tuia 2,2,2-tpudropanetar (1,7 r, 11,94 mMoib) U cMech mepe-
MemmuBau nipw -78°C B Teuerue 1 1. CMech rachiim J00aBJICHHEM HACHIIIEHHOTO BOoAHOTO pactBopa NaH,Cl (5
MJT), pa30aBIsUTH COJICBBIM PacTBOPOM M IKCTPArupoBaiiv ¢ ucmois3oBanreM EtOAc (2x30 mur). Opranndeckue
CJI0M OObEAMHSIM, NPOMBIBAIM COJICBbIM PACTBOPOM, CyLIMIM Haja Oe3BoanbiM MgSO,, GUILTPOBAIM U KOH-
LEHTPUPOBAIM 10 cyxoro ocrarka. Ocrarok ouninand nocpeacrsom FCC Ha cunukarene (EtOAc/PE=ot 1/50
10 1/20) ¢ monydeHueM yKa3aHHOrO B 3ar0JI0BKE COSAMHEHMSI B BUAE JKEITOrO Maca.

[TpomerxyTouHoe COeJIMHEHHE 23. 2-(5-bpom-4-(tpudTopmeTrn )nupuadH-2-un)-1,1,1,3,3,3-
rexcadToprnponaH-2-oJ

FLF

Br X
lN/ OH
Fc CF
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Pactsop 1-(5-Opom-4-(TpudropMmermm)mupuaus-2-un)-2,2,2-rpudroparanona (1,2 r, 3,73 MmMoxb, mpome-
sKyTouHOC coeamHeHue 23, atam a) 1 TMSCF; (2,65 1, 18,64 Mmmoms) B 0e3soaroMm THF (20 mim) oxmasknama 1o
-10°C. 3arem gobasmmm pacteop TBAF (974 mr, 3,73 Mmoms) 8 THF (10 M) ¢ mocie AyrOImuM HEME ITICHHBIM
npobasnermeM 1H. BoxHOTO pactBopa HCI (6 Mu). ITonyueHHYIO CMECh NMEPEMENIMBAIN MPH KOMHATHOH TeMIIe-
parype B Teucuue 10 muH. [Tocne 310r0 cMech pazaeisu MEKIy HACBIMICHHBIM BOTHBIM pacTBopoM NaHCO,
(10 M) u EtOAc (20 mm). Boassiii C10# AOTIOTHHTCIIBHO SKCTPATHPOBAH ¢ HCmomb30BaHueM EtOAc (20 mi),
3aTCM OPTAHHYCCKHC CJOW OOBCIWHSIH, MPOMBIBATH COJICBRIM PACTBOPOM, CYIIMIH HAX OC3BOAHBIM Na,SQOy,
(umpTPOBANM M KOHIICHTPHUPOBAIH A0 Cyxoro ocratka. Ocratok oummanu nocpeactsoM FCC Ha cmmmkarene
(PE) ¢ moxy4ycHHEM YKA3aHHOTO B 3aT0JI0BKC COCAMHCHHUA B BHAC OCIIOTO TBSPAOTO BCILCCTBA.

IMpomexyrounoe coexmueHue 23/1. 2-(5-bpom-4-merwmmupuana-2-um)-1,1,1,3,3,3-rexkcadropnponan-2-

ol
t_ OH
Br )—ECF,
\ N  CF,
Yka3aHHOE B 3aroJIOBKE COSAMHEHHE MOIy4aId, Kak OIMMCAHO JJI1 MPOMEKYTOUHOTO COSTUHEHUA 23, C HC-
MOJTb30BAHUEM HA JTane a 5-0pom-2-Hoa-4-METHIMTHPHINHA BMECTO 5-0pom-2-fion-4-
(TpudTOPMETHI) THPHUIUHA.

[TpomesxyTounoe coequueHue 24. Jram a. 2-bpom-5-iioaderon
OH
Br

|

PactBop, cocTosmmmit w3 TpuOpomMuaa 6opa (52,8 r, 211 mmoms) 1 DCM (200 mun), 100aBIATH O KATLIAM K
pacteopy 1-Opom-4-tioa-2-merokcudensona (33,0 r, 105 mmonas) u DCM (200 mm) mpu 0°C. TlomyueHHYyIO
CMECh MEPEMEIINBANIN C IOCTENICHHBIM HarpeBanueM A0 KT B TeueHue 16 4, mocie 4ero BeUIMBANIH B BoAy (500
MJI) H 3KCTparupoBaam ¢ ucnojp3oBanueM DCM (450 mmx3). OOBCIHHCHHBIC OPTAHUICCKHC YKCTPAKTHI MPO-
MBIBAJTH COJICBBIM PACTBOPOM, CYHIHIH HAX 0¢3BOAHBIM Na,SO,, (HIBTPOBATH H KOHICHTPHPOBAIH J0 CYXOTO
OCTaTKA C MOJIYICHHEM HCOYHMIICHHOTO YKA3aHHOTO B 3ar0JIOBKE IPOIYKTA, KOTOPBIH OYMINANH MOCPEACTBOM
FCC na cumuxkarene (PE/EtOAc=or 10/1 a0 2/1) ¢ nonyueHHEM YKAa3aHHOTO B 3aTOJIOBKE COCTHHCHI.

[MpomexyTounoe coeauueHue 24, Jran b. 1-bpoM-2-(qudTopMeTOKCH)-4-H0I0CH301

F

PN

(o

Br\©\l

Jupropmeruarpudropmerancyibgonar (40 T, 2 00 MMOIB) 700ABIAIM O KAILKIM K PacTBOPY 2-OpoM-5-
woagenoma (29,0 r, 97,0 MMOIB, IPOMEKYTOUHOC coemuHeHHE 24, 3Tam a), BogHoro KOH (228 mm, 8 M, 1,82
Momb) 1 MeCN (250 mu). ToxyueHHYIO0 CMECh NEpeMEIIMBATH IPH KOMHATHON TEMIEparype B TeueHue 1 d,
TOCIIC YCTO BEUIMBAH ¢¢ B BoAY (1) m 3xcTparuposamu ¢ ucmonas3oBanneM DCM (800 murx3). OOBCIHHCHHBIC
OPTAHHYICCKHUE IKCTPAKTHI Cymmin Had 0¢3BoaHbIM NaySO,, (MIBTPOBAM M KOHUCHTPHPOBAIH A0 CYXOTO OC-
TaTKA C MOJyICHHUEM YKA3aHHOTO B 3arOJIOBKE COCAMHCHUL.

[TpomesxyTounoe coequueHue 24. Jtan c. 1-(4-bpoM-3-(mudropmeTorcu)permn)-2,2,2-TpuTop3TaHOH

F

A

O F
Br\‘ijﬁ‘/n;'=
F
o]
K pacreopy 1-6pom-2-(audropmerokcn)-4-oadensona (24 r, 67 MMOIIb, POMEKYTOUHOE COCAHHEHHE 24,
stan b) u 6e3sogror0 THF (200 Mo1) mipm -78°C mobasmimm mo xammsiM i-PrMgClL-LiCl (62 min, 1,3 M B THF, 81
Mmous). [TonyucHHYIO CMech mepememmBamd npu -78°C B teucHme 10 MmH W 3aTeMm oOpabareBamu 2,2,2-
TpupTop-N-MeToRCH-N-MeTmmaneTamuaoM (13 1, 81 mvoum). [TonyueHHy 0 cMech nepememmBany npu -78°C B
TeucHne 4 4, mocne yero racum MeOH (5 mm) mpu Temmeparype ot -10°C mo 5°C. 3areM MOIyICHHYHO CMECh
nepemenmBaiy npu 20°C B TeUeHHE 5 MHH, ITOCIIC YETO BRIJIMBAH €€ B HACHIIICHHBIN BOAHBIH pacTeop NaH,Cl
(200 M) u 3xcTparupoBanu ¢ ucnoxb3osanneM EtOAc (250 mux3). OObeAMHCHHBIE OPTAHMUCCKAUE SKCTPAKTHI
cymmm Hax 0e3BoaHbIM Na,SO,, GHIbTPOBAIH M KOHIICHTPHPOBAIH A0 CYXOTO OCTaTKa C IOJYYCHHEM HEOUH-
MICHHOTO MPOIYKTA, KOTOPBIH HCIOIB30BAIH HA CICAYIOMEM 3TaTe O€3 TOTOTHUTEIFHON OUHUCTKH.
[MpomexyTounoe coeamacHUS 24. 2-(4-bpom-3-(auropmerokcu)permm)-1,1,1,3,3,3-rekcadropnponan-2-

Br-
CF3
OH

CFs
K pacteopy 1-(4-Opom-3-(audropmerorcu)permn)-2,2,2-rpudropstanona (20 r, 63 MMOIb, IPOMEKYTOU-

01
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HO¢ coemmHCHHE 24, 3Tam ¢), TpuMmerria(tpudropMmerra)cunana (44,6 r, 314 mmomns) u 6¢3BogHOT0 THF (100
M) npu -15°C modasmm no karmwmM (ropua rerpadytwmammonwst (94 M, 1 M B THF, 94 mmons). [oxyuen-
HYIO0 CMECh NEpEMEIMBAIH pu TeMrepaType ot -15 1o -10°C B Teyenue 30 MuH U B TeUeHUE 1 U C IOCTENICH-
HBIM HATPEBAHMCM A0 KOMHATHOHM TEeMIIEpaTypsl, MOcje 4ero racumu 2H. BogHbM pactBopoM HCl (160 mm) u
JKCTParupoBaiy ¢ ucmoab3opanueM EtOAc (250 mux3). O0beTHHEHHBIC OPTAHUHMECKUE IKCTPAKTHI CYIIHMIN HAJ
0c3BoaHBIM Na,SO,, QUITPOBATH M KOHICHTPHPOBAIH 10 CYXOTO OCTATKA C MOJIyUYCHHCM HCOYHIICHHOTO TPO-
JIYKTa, KOTOPBIM OYMINANH TOCPEACTBOM mpemaparusHoit BOXX ¢ mcmoms3zoBanmeM komoHKH Phenomenex
Synergi Max-RP 250x50 mmx 10 mxm (3mroeuT: CH3CN 1 H,O ¢ 0,05% NH; ot 40 mo 80%, 00./06.). UncTsie
(hpaxumm COOMPATH U JICTYYHC BEMICCTBA yAAIALIHN Mo BakyyMoM. OctaTok pactBopsum B Boac (10 mur), cMmech
3aMOPAKUBATH M 3aTEM ITHO(DHIM3HPOBAIHN A0 CYXOTO OCTaTKa C MOJIYyUCHHEM YKA3aHHOTO B 3ar0JIOBKE COCIH-
HCHUSL.
[TpomesxyTounoe coequueHue 25. Jtan a. 1-(4-bpom-3-meToxcudenmnn)-2,2,2-rpudTop3TaHoH

O/

Brﬁj\"/LF
F
o

K pacteopy 1-6pom-4-fioa-2-meroxcuden3ona (25 r, 80 mmoms) u 6espogaoro THF (200 mun) mpu -65°C
mo karpM pobasmsum 1-PrMgClL-LiCl (74 mn, 1,3 M B THF, 96 mmous). TlonyueHHYIO CMECh EpEMEIIHBAIA
npu -65°C B TeueHne 30 MuH 1 3aTeM oOpadartsBamm 2,2 2-rpudrop-N-meTokcu-N-mernnaneramuaom (25,1 T,
160 MMomp). IToay4eHHYIO CMECh MEPEMEIIMBATH B TCUCHHE 18 4 ¢ MOCTENMCHHBIM HATPEBAHUEM A0 KOMHATHOM
TeMIIepaTypsl B armoc(epe N,, OCKE Yero BhIIMBAIA B HACHICHHBIH BOAHBIH pacTBop NaH,Cl (200 M) u 3ke-
TparupoBanu ¢ ucnonb3oBaHneM EtOAc (100 mmux3). OO0beMHEHHBIE OPTaHUHMECKUE 3KCTPAKTHI CYIIMIH HAJ
0¢3BoaHBIM Na,SO,, QUITPOBATH U KOHICHTPHPOBAIH 10 CYXOTO OCTATKA C MOJIyUYCHHCM HCOUHIICHHOTO TpO-
IykTa, Kotophni pactupann ¢ PE (50 mm). CyCneH3HIO BBIICTATH MOCPSACTBOM BAKYYMHOHN (DHIBTPALHA H OT-
(¢unpTpoBaHHbIi ocanokx mpoMeBaM PE (10 mur). IomOTHATCIEHBIM BRICY IIHBAHHEM TBCPAOTO BCIICCTBA IO
TMOHMYKCHHBIM JABJICHUEM MOy YaId YKA3aHHOE B 3ATOJOBKE COCIUHCHHE.

ITpomesxyTounoe coequueHue 25. 2-(4-bpom-3-merorcndpennm)-1,1,1,.3,3,3-rekcadropnpoman-2-01

O/
Br

CFs
e

K pacrsopy 1-(4-0pom-3-merokcudenmm)-2,2,2-rpudroparanona (7,0 T, 25 MMOIIb, TPOMEKYTOTHOE CO-
eaumHCHHUE 25, sTam a), TpuMeTwi(TpupropMetmn)cumana (17,6 v, 124 mmoms) u 6e3soaroro THF (100 M) mpw -
15°C mo kanmmam aodasmstmm (propuxa terpadyrunamvonust (37 mut, 1 M B THF, 37 mmoms). TlonyueHHY 10 cMech
MIEPEMEIIHNBATIH B TeUYCHHE 1,5 4 C MOCTENEHHBIM HATPEBAHUEM 10 KOMHATHOH TEMIIEPATYPHI, MOCTIC YEr0 TACHIA
2u. BomubM pactopoM HCI (150 mum) u sxcTparuposam ¢ ucnoas3oanneM EtOAc (150 mux3). O0beauHeH-
HBIC OPTAHWYCCKUC HKCTPAKTHI CYIIHIN HAA 0e3BOTHBIM Na,SO,4, (UABTPOBAIH M KOHIICHTPHUPOBATIH 0 CYXOTO
OCTaTKa C TOJYYCHHEM HECOYMINICHHOTO TPOIYKTA, KOTOPHIH oummamu mocpeacrsoM FCC Ha cmimkarene
(PE/EtOAc=ot 10/1 mo 2/1) ¢ mOIy4ICHHEM YKA3aHHOTO B 3aTOJIOBKC COCAHHCHHUA.

[TpomesxyTouHoe coequueHue 26. Jtan a. 4-bpom-2-xm0p-3-(hropanmimH

F
Br~ t jCI
NH,

K pacreopy 2-xmop-3-¢proparmmmHa (35,0 T, 240 mMmoas) B DMF (200 M) mobasmmim NBS (42,8 r, 240
MMOJIb). [ToayueHHY 0 CMECh MEPEMEIIUBATIN IPH KOMHATHOH TEMIIEPATYPE B TEUCHHUE 16 4, MOCIE YeTO BBLIH-
Bay B Boay (300 mun) m 3KkcTparupoBaiu ¢ uenoas3oBanneM EtOAc (500 mux3). OObeIMHEHHBIE OPTAHHICCKHUC
SKCTPAKTHI CYIIHaH Hax 0e3BOaHBIM Na,SO,, GHIBTPOBAH H KOHICHTPHPOBAH J0 CYXOTO OCTATKA C MOJyYC-
HHEM HEOUHIICHHOTO MPOAYKTa, KoTopbIi ounmamu nocpeacrsoM FCC Ha cumkarene (PE/EtOAc=ot 10/1 a0

5/1) ¢ MOMY4YCHHUEM YKA3aHHOTO B 3aTOJIOBKS COCTHHCHHUS.
IMpomexyTounoe coeauaeHuE 26. Jran b. 1-bpom-3-x710p-2-Top-4-HioadcH30T

F

Br\©iCI

|
Pactop, cocrosmmuii w3 NaNO, (24,6 T, 357 mmoms), KI (71,0 r, 428 mmoms) 1 H,O (300 mur) moOapasm
MO KaIUDIM K pacTeopy 4-0pom-2-xmop-3-¢ropanmmuua (32,0 T, 143 MMOIb, IPOMEKYTOUHOE COCAMHCHHE 20,
3Tam a), MOHOTHAPATA TI-TOJIY OJCYAb(OHOBOI KHCTOTH (86,0 T, 499 MMomp) 1 aneTorUTpHIA (400 M) mpu 0°C.
ITomyueHHYIO CMECh MEPEMEMMBATH IMPH KOMHATHOM TEMIIEpAType B TCUCHHE 16 4, MOCIE 4ero BBUIMBATIH B
Boay (500 mu) | 3KcTparupoBamu ¢ ucmomb3oBaHHeM EtOAC (500 minx3). OOBCIHHCHHBIC SKCTPAKTHI CY IIHIH
Haa O0¢3BogHBIM Na,SO,, (HUIBTPOBAIH H KOHICHTPHPOBAIH A0 CYXOTO OCTATKA C MOIYYCHHCM HCOUYHIICHHOTO

mpoaykra, kotoperi ounmann nocpeactsoM FCC na cmmmkarene (PE/EtOAc=ot 10/1 mo 5/1) ¢ monyucHHEM
VKA3aHHOTO B 3ar0JIOBKE COCTHHCHHUSL.
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IMpomexyTounoe coeauHeHHE 26. Jtan ¢. 1-(4-bpoM-2-xmop-3-prophennm)-2,2,2-rpudrop3TanoH
F

Br\ij/H(:J:<F
F
o

K pactBopy 1-0pom-3-ximop-2-(rop-4-tiogdensona (15 r, 45 MMOIb, MPOMEKYTOUYHOS COCIUHCHHE 20,
atan b) u 6e3Bogroro THF (150 Mo1) mipm -78°C mobasmimm mo kamwnsaM i-PrMgClL-LiCl (41 mm, 1,3 M B THF, 45
Mmous). [TonyueHHYO CMech mepememmBamd npu -78°C B teucHme 10 MmH W 3aTem oOpabareBamu 2,2,2-
TpudTop-N-MeToKCH-N-MeTHmaneTaMuaoM (14 r, 89 Mmmous). [ToxyueHHYIO CMECh ICPEMCIIHBAIH B TCUCHHC 4
Y C MOCTCNCHHBIM HATPEBAHUEM J0 KOMHATHOHM TeMrepatypsl B atMoc(epe N,, MOCie Yero BHUIMBAIH B BOIY
(250 M) m 3kcTparupoBamy ¢ ucmoas3oBaHueM EtOAC (300 Mix2). OOBCIHHCHHBIC OPTAHHUYCCKUC YKCTPAKTHI
cymmm Hax 0e3BoaHbIM Na,SO,, GHIbTPOBAIH M KOHIICHTPHPOBAIH A0 CYXOTO OCTaTKa C IOJYYCHHEM HEOUH-
ICHHOTO MPOAYKTa, KOTOPEIi oummann nocpeacreoM FCC mHa cumukarene (PE/EtOAc=ot 50/1 o 5/1) ¢ mony-
YCHHEM YKA3aHHOTO B 3aT0JIOBKE COCTMHCHIL.

[TpomesxyTounoe coequueHue 26. 2-(4-bpom-2-x10p-3-propdpennmn)-1,1,1,3,3,3-rekcadropnponan-2-ox

F
Br. Cl
CF;
OH

CF3

K pacteopy 1-(4-6pom-2-xmmop-3-¢propdermn)-2,2,2-tpudropatanona (17 r, 56 MMOIb, MPOMCIKYTOUHOC
coeamHeHHC 26, 3Tan ¢), TpuMeTHI(TpupTopMeTHI)CHIaHa (39,6 T, 278 MMomb) u O6¢3BogHOro THF (100 M)
mpu -15°C gobapmsimu no karpM (ropua Terpadytunamvonns (83,5 mut, 1 M 8 THF, 83,5 mmons). [Toxyuen-
HYHO cMech mepememmBay mpu -15°C B TeucHne 0,5 1 U B TeUCHHES 16 U ¢ MOCTENCHHBIM HATPSBAHUCM 10 KOM-
HATHOH TEMIIEPATYPhI, MOCJE Yero BeIIMBAIH B BoAy (150 M) m 3rcTparmpoBaim ¢ ucmosb3oaHueM EtOAc
(200 Mix2). OOBCIMHCHHBIC OPTAHUYCCKHUC IKCTPAKTHI CYIIIIA HAA 0e3B0AHBIM Na,SO,, (HUIBTPOBANIH W KOH-
LEHTPHPOBAIH A0 CYXOTO OCTATKA C MOJYYCHHEM HEOUHINCHHOTO IMPOAYKTA, KOTOPBIH OUHMINAIH MOCPEACTBOM
FCC na cumukarene (PE/EtOAc=ot 100/1 mo 50/1) ¢ moayyucHHEM HCOUHIICHHOTO MPOAYKTA, KOTOPBIH IOTIOJN-
HHUTEIPHO OYHINAIK MOCpeacTBoM mnpemaparusHoit BOJKX ¢ mcmoms3oanmem koionkum Phenomenex Synergi
Max-RP 250x80 mmx 10 MM (3;moeHT: oT 44 10 74% (06./06.) CH5;CN u H,O ¢ 0,1% TFA). Unctsie ppaxmun
OOBCIMHAIN W JIETYYHE BEINCCTBA YAAILLIH MO BaKyyMoM. OcraTok moropao pacteopsiid B H,O (100 mm),
MOJYYCHHBIH pacTBop AoBoawm 10 pH 8 ¢ mcnomns3oBarneM TBepAoro semectsa NaHCO; u skcTparuposanu ¢
ucronb3oBanmeM DCM (100 wmax3). OObenWHEHHBIC OPTAaHWYECKHE HKCTPAKTHI CYIIMIN HAX OC3BOIHBIM
Na,SO,, punpTpoBaTH M KOHICHTPHPOBAIH A0 CYXOTO OCTATKA C MOJYUCHHCM YKA3aHHOTO B 3aTOJIOBKC COCTH-
HCHUSL.

[MpomexyTounoe coeauucHue 27. Jran a 1-(Judropmerim)-2-¢hTop-3-HATPOOCH30T

FF
X
NO,
K pacteopy 2-¢rop-3-aurpodenzamsaeruaa (30,0 r, 177 mmoms) u DCM (300 mn) aodasmsamm DAST (40,0
r, 248 MMoms) mpu 0°C. TlomyueHHYIO CMeCh MEpeMENIMBAIM P KOMHATHOH TeMIlepaTrype B TCUCHHE 16 d,
TMOCIIC YCTO TAaCHIH JhA0M/BOAOH (500 M) m 3kcTparupoBamd ¢ ucnoip3oBanneM DCM (500 mux3). O0beau-
HCHHBIC OPTAHMYICCKHE SKCTPAKTHI MPOMBIBAIN COJEBBIM PACTBOPOM, CYIIWIM HaJ Oe3BoaubM Na,SO., punbt-

POBATTA U KOHOCHTPHUPOBATIN 40 CYXOr0 OCTATKA C MOJYyYCHHUCM YKA3AHHOTO B 3aroJOBKC COCOUHCHUA.

[MpomexyTounoe coeauueHue 27. Jran b. 3-(Audropmerwn)-2-PropaHmmH
F_F

(EEF
NH;

K pacreopy 1-(zudropmerun)-2-prop-3-aurpodenzon (33,0 r, 105 MMOIIb, IPOMEKYTOUHOE COCTNHCHHUC
27, atam a), NaH,Cl1 (5,90 r, 110 mmoms), EtOH (400 M) u H,O (100 mon) gobasmum Fe (62 1, 1,1 mous). Tlo-
JYYCHHYI0 CMECh NMEPEMEIIMBAIIN IPH KOMHATHOM Temmeparype B TeueHue 6 4. CyCreH3u0 (GUIbTPOBAIH Yepe3
miactuHy Celite® w nmnactuny mpomsiBagn EtOH (50 mm). OumbTpar KOHICHTPHPOBAIH A0 CYXOTO OCTaTKA C
MOJyMCHHEM YKA3aHHOTO B 3aT0JIOBKE COCAMHCHUS.

[TpomesxyTounoe coequueHue 27. Jtam c. 4-bpom-3-(audropmerwn)-2-hTopaHUTHH
F_F

Br- E jF
NH,

K pacreopy 3-(mmdpropmermn)-2-dproparunuaa (30,5 1, 155 MMOIIB, MPOMEKYTOUHOE COSTUHEHHE 27, 3Tal
b) u DMF (150 M) modasmama NBS (32,0 1, 180 mvous) mpu 0°C. TTony4YCHHYHO CMECh ICPEMCIIHBAIH TPH
KOMHATHOH TemmepaTtype B TeueHue 16 u, mocie 4ero BputuBaiu B BoAy (300 MiI) B SKCTPArMpOBAIU C HCTIOb-
3oBarreM DCM (300 Mix4).
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OOBecIUHCHHBIC OPTAHUYECKHE IKCTPAKTHI CYIIHIH HAX 0e3BOAHBIM Nap,SO., GUABTPOBAIH M KOHIICHTPH-
POBAITH 0 CYXOT0 OCTATKA C MOJIYYCHHEM HEOUHIICHHOTO MPOAYKTA, KOTOPHIH ounmamu nmocpeactsoM FCC Ha
cumkarenie (PE/EtOAc=oT 10/1 1o 5/1) ¢ HOAYICHHEM YKA3aHHOTO B 3aTOJIOBKE COCTMHCHHUS.

[MpomexyTounoe coeauueHue 27. Jran d. 1-bpom-2-(audropmern)-3-rop-4-itox0eH30T

Fu_F

Br-: F

[

Pacteop NaNQO, (8,60 r, 125 mmos), KI (20,8 , 125 Mmmomp) 1 H,O (75 Mun) mo0aBIsam 1o KammM K pac-
TBOPY 4-OpoM-3-(mupropmermn)-2-proparummHa (10 T, 42 MMOIb, MPOMEKYTOUHOS COCAWHCHHE 27, 3Tam C),
MOHOTHIPATA M-TOIYOJICYIb(oHOBOH KucaoTH (18,0 T, 105 MMoms) u anerornTprna (200 i) mpu 0°C. [Momy-
YCHHYIO CMECh MEPEMEINMBATIH IPH KOMHATHOH TeMIEpaType B TEUCHHE 4 U, TIOCJIE Yer0 BBUIMBAIU B Boay (100
MJI) H 3KCTparupoBaiu ¢ ucmoab3oBaHueM EtOAc (200 miax3). OOBCIUHCHHBIC YKCTPAKTHI MPOMBIBATH HACHI-
IICHHBIM BOJHBIM PAcTBOPOM Na,S,0; (200 miax3) u coneBbM pacTBopoM (200 mur), cymman Hag OC3BOIHBIM
Na,SO,, puapTpoBaTH H KOHICHTPHPOBATIH 0 CYXOTO OCTATKA ¢ MOIYUYCHHCM HCOUHINCHHOTO MPOIYKTa, KOTO-
porit ounmamu nocpeacteoM FCC va cumikaresie (PE/EtOAc=ot 10/1 mo 5/1) ¢ mOIy4YCHHEM YKA3aHHOTO B 3a-
TOJIOBKE COCMHCHUSL.

[Ipomexxytounoe coemmHenme 27. Oram  e.  1-(4-Bpom-3-(zmdropmermn)-2-propdennm)-2,2,2-
Tpu(TOPITAHOH

K pactsopy 1-6pom-2-(ampropmern)-3-rop-4-fioxderzomna (2.0 r, 5,7 MMOIb, IPOMEKYTOUHOE COCIH-
HeHue 27, 3tan d) u 6e3s0gH0r0 THF (20 Mut) mipm -78°C mo kammsm modasswmu i-PrMgCl-LiCl (6,0 mi, 1,3 M B
THF, 7,8 mmons). [TonyueHayro cmech mepememmpany npu -78°C B Tedenue 10 MuH u 3arem oOpadarsiBann
2,2 ,2-tpudrop-N-MeTokcu-N-mermnaneramuaoM (1,4 r, 8,9 mmons). [ToayueHHYFO CMECh IIEPEMEIIUBAIIH TIPH -
78°C B TeucHHE 1 9 M B TCUCHHE 2 U ¢ MOCTCIICHHBIM HATPCBAHHCM 0 KOMHATHOM TEMICPATYpPhI B atMocdepe
N, moc7e 4ero racyiii HachImieHHBIM BoJHBIM pacTBopoM NaH,Cl (50 Mur) u 3KCTparupoBau ¢ HCIOJIb30BAHH-
eM EtOAc (60 mix3). OOBCANHCHHBIC OPTAaHIMYCCKUE IKCTPAKTHI CYIMITH HAx 0¢3B0oXHBIM Na,SO,, (HUisTpoBa-
M W KOHLOCHTPHPOBAIM A0 CYXOTO OCTATKA C MOJYyYCHHEM HEOYHIICHHOTO MPOAYKTA, KOTOPHIH OUHINATH IMO-
cpeacreoM FCC Ha cumkarene (PE/EtOAc=or 10/1 a0 4/1) c moxyueHHEM YKa3aHHOTO B 3arOJIOBKE COCIHHE-
HUSL.

ITpomexyTouHOE COCTUHCHUE 27. 2-(4-bpom-3-(audropmernn)-2-proppennm-1,1,1,3,3,3-
rekcaroprponaH-2-01

e

K pacteopy 1-(4-6pom-3-(zudropmerim)-2-propdhernn)-2,2,2-rpudropstanona (1,5 r, 4,7 MMosb, mpo-
MCKYTOUHOS COCTUHCHHC 27, 3Tan ¢), TpuMmetwi(tpudropmermwn)cunana (3,4 t, 24 mmons) u 6¢3BoaHor0 THF
(20 M) mpum -15°C mo karurM nobasisimu Gropua rerpadytunammonust (7 mir, 1 M B THF, 7 mvous). [Tonyuen-
HYIO0 CMECh nepeMermmBamm npu temmeparype ot -15°C mo -10°C B teuenune 30 MuH U B TeUeHHE 1 1 ¢ mocTte-
TICHHBIM HATPEBAHHUEM O KOMHATHOM TEMIIEpaTyPhl, MOCKE Yero racumm 2H. BogueM pactsopoM HCI (16 mm) u
3KcTparupoBany ¢ ucnosb3oanueM EtOAc (50 mnx3). OObeAMHCHHBIE OPTAHIYIECCKHE SKCTPAKTHI CYIIHIH HAJ
0¢3BoaHBIM Na,SO,, QUITPOBATH U KOHICHTPHPOBAIH 10 CYXOTO OCTATKA C MOJIyUYCHHCM HCOUHIICHHOTO TpO-
IyKTa, KoTophi ounmamu nocpeacrsoM FCC na cumkarene (PE/EtOAc=ot 10/1 mo 6/1) ¢ momyueHneM yka-
3aHHOTO B 3aTOJIOBKE COCTMHCHIIL.

IMpomexyTrounoe coegmucHue 28, Jram  a.  (S)-4-2-Merwmuppommaus- 1 -kapOoHIWT) THAZ0T-2-

KapOOKCHIIAT KA
O

S
KOJKN( \/Q
o
O
t-BuOK (13,8 1, 123 Mmo0p) 1o0aBsiimm K pacTBopy, cocrosmemy u3 (S)-stun 4-(2-MeTHIHuppoIHInH-1-
KapOoHmT)THA30I-2-KapOokcumara (30,0 r, 112 mMomb, mpomMexxyTounoe coeauucHue 15/1, atam a), THF (160
ma) u H,O (40 mo). [TonyuenHyto cmech nepememmusany npu 60°C B teuenne 2 4. THF yaamsum npu noHmKeH-

HOM JaBJICHHH W ocTaTok pazdasmum H,O (100 mm) m skcTparuposanu auxiaopMeTanoM (50 miux2). Boassri
CJIOH 3aMOP@KUBAJIM, HCTIONB3YA CYXOH JIeA/alleToH, a 3aTeM JHOPIIM3HPOBAIM 0 CYXOr0 OCTAaTKa ¢ MOJIy4e-
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HHEM YKa3aHHOTO B 3ar0OJIOBKE COCIUHECHHS.
ITpomexxytounoe coeamHenue 28. (S)-N-((1-I'mapokcunmkioOyTHI)MeTH)-4-(2-Me THIITHPPOIIHIIH- 1 -

KapOOHIT) THA301T-2-Kap O0KcaMuL
o
HXN JKWS
N &
o
O<

K pactBopy, cocrosmemy w3 l-(ammaOMermm)mumkioOyranoma (1,3 1, 13 wmmoms), (S)-4-(2-
METHIIHMPPOIUANHA- | -kKapOOHIT)THA301-2-KapOokcnnara kanmus (3,6 T, 13 MMOJIb, IPOMEXYTOTHOE COEIITHE-
Hue 28, stan a), HOBt (3,5 r, 26 mmods), DIPEA (6,9 mn, 39 mmoxs) u THF (100 mm) no6asnsamun EDCI (4,9 T,
26 mmous). [TosydeHHy10 cMech MEpeMENBAIN PH KOMHATHOH Temrieparype B TeueHue 16 4, mocne wero pas-
6asisnu oruinaneratoM (200 mo). Cveck npombiBaau H,O (50 mun) u coneBbiM pacTBopom (30 M), CyLIMIN Haj
6e3BoaHBIM Na,SO,, GuIbTpoBaIM U KOHICHTPHPOBAIH A0 CYXOro ocratka. OCTaTOK OYHUINATH MOCPSIACTBOM
npenaparusHoit BOXXX ¢ komonkoit Phenomenex Synergi Max-RP 250x50 mMx10 mxm (3moent: ot 5% a0
45% (06./06.) CH;CN u H,0 ¢ 0,225% HCOOH) u unctie ¢ppakmun coGupain 1 KOHIEHTPHPOBAIH JI0 CYXOTO
ocrarka. OcraTok pacTBopsu B Boje (10 M), cMech 3aMOpaXKUBAITH ¢ HCIIOJB30BAHIEM CYXOTO0 JIbIa/alleTOHa U
3aTeM JINO(GUIM3NPOBAIH J0 CYXOTO OCTAaTKa C MOJTyYeHHEM YKa3aHHOTO B 3ar0J0BKE COSITMHCHUS B BHIE OeIo-
r'o TBEPAOro BELIECTBA.

[Tpumep 1. Oran a. tper-byrun 5-(4-(1,1,1,3,3,3-rekcadrop-2-ruapokcunponan-2-un)Hapraaud- 1 -nm)-2-
((2-ruapokcH-2-MeTHIPOTIHIT ) KapOaMonT) THa30.1-4-Kap OOKCHIIAT

O
HO.
AR S
" Q)<
N CF,
Moo

Pactop 2-(4-6pomuadranue-1-um)-1,1,1,3,3,3-rekcadropnpomnan-2-ona (600 mr, 2,00 MMOIB, TPOMEXKY-
TOUHOE coeanHEeHME 1), Tper-OyTmi 2-((2-TmapoKch-2-MeTIIIPOIII)KapoaMomT)THa3o1-4-kapookcnata (746
r, 2,00 mmons, mpomexyrounoe coeamHerue 10), KOAc (392 wr, 4,00 mmomns), Pd(OAc), (100 mr, 0,445
mmodb) 1 PPh; (524 mr, 2,00 mmoins) B8 DMF (10 mur) mpoxyBani a30TOM B TEYEHHE 5 MUH, a 3aTE€M IIepeMeIni-
Baau npu 120°C B Teuenue Houu. [lomyueHHsiii pactBop oxyaxaanu 10 KT, KOHUEHTpUpOBaIU 10 CYyXOro oc-
TaTKa U OCTATOK OHHUIIAIHN C MOCPEACTBOM npenapatuBHoi BOXX ¢ mosyueHneM yka3aHHOro B 3arojioBKE CO-
CAUHCHUSA B BUAC XKCJITOI'O TBCPAOro BCUICCTBA.

Mpumep 1. Oran b. 5-(4-(1,1,1,3,3,3-T'ekcadrop-2-ruapokcurnponan-2-ui)Hadranus- 1 -um)-2-((2-
THIPOKCH-2-METHIIIPOIHI)KapO0aMOmT) THa301-4-KapOoHOBas KHCIIOTa

o
HO
)@N |S CF,
i Wasd
N~ CF,

HOo

K pactBopy Ttper-6yrmn 5-(4-(1,1,1,3,3,3-rexcadrop-2-ruapokcumponan-2-mwiHadramma- | -mm)-2-((2-
THIPOKCH-2-METHIIIPOTII)Kapbamorn)trazon-4-kapbokcunara (200 mr, 0,338 mmonb, mpumep 1, 3Tam a) B
MeOH (2 mn) ao6asnsnu pactsop HCl B MeOH (3 M, 2 mu, 6,00 mMouib) 1 pactBop nepemetnnsaii npu KT B
teueHue | 4u. [loaydeHHBIH pacTBOp KOHLEHTPUPOBAIU IO CyXoro ocrartka. OCTaTok pacTHpaId ¢ TeKCaHOM U
BBICYIIIMBAJIN I10JT BAKYYMOM C IOJIyYEHHEM YKa3aHHOTO B 3ar0JIOBKE COCIMHEHHS B BHJE OEJIOTO TBEPJIOTrO Be-
IIECTBA.

[Mpumep 1. 5-(4-(1,1,1,3,3,3-'ekcadrop-2-ruapokcunponan-2-un)Hadpraaun- 1-ui)-N-(2-rugpokcu-2-
METHITIP O )-4-(4-MEeTHIIATIC P ANH- | -Kap O0HMIT) THA30.71-2-KapOoKcaMuT

o}
o @,
A Ve Yy
H
aV
N F5C CF3
&

PactBop 5-(4-(1,1,1,3,3,3-rexcadrop-2-ruapoKcunponan-2-uin)Hadranus- 1 -ui)-2-((2-rugpoxcn-2-
METHIIPOTIIT)Kap6aMOomT) TAa30.-4-KkapOoHoBOiT kucaoTsl (179 mr, 0,337 mMonb, npumep 1, stan b), 4-MeTni-
manepuanHa (45 Mr, 0,4 5 mmons), DIPEA (129 wmr, 1,00 mmons) 1 HATU (122 wr, 0,321 mmoms) 8 DMF (3,0
mut) nepememuBany B teueHne Houu npu KT. [TonyueHuslii pacTBop pasdaBisiiM BOJOH W OKCTparupoBalld C
ucnonp3oBaaneM EtOAc (x3). O6beArHEHHBIE OpPTaHIYECKUE CIION TOCIE0BAaTeIFHO IPOMBIBATHA BOAOH (X3) 1
COJIEBBIM PAacTBOPOM, CYNIHIH Haja 6e3B0HBIM Na,SO,, (pUIBTPOBANH U KOHIIEHTPHPOBAIH J0 CYXOr0 OCTaTKa.
OcTrarok OYHINAIA ¢ HCHOIb30BaHMEM IpenapaTuBHON BOXKX ¢ nmoiaydeHHeM yka3aHHOTO B 3aroJIOBKE COEIH-
HEHUA B BU7E 6€7I0T0O TBEPIOTrO BEMECTBA. 'H amp (300 MI', CDCl;): & m.1. 9,13-9,10 (m, 1H), 7,92-7,85 (M,
2H), 7,75-7,71 (m, 1H), 7,60-7,49 (M, 3H), 5,25 (c, 1H), 4,33 (1, J=13,2 ', 1H), 3,47 (&, J=6,3 I'm, 2H), 3,39 (x,

(¢]
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J=12,3 I'n, 1H), 2,64-2,57 (m, 1H), 2,45-2,37 (m, 1H), 2,13 (ym. c, 1H), 1,44-1,40 (m, 1H), 1,32 (c, 6H), 1,29-
1,28 (m, 1H), 1,01-0,97 (M, 1H), 0,60 (m, J=6,9 I'u, 3H), 0,47-0,44 (M, 1H), -0,22-0,26 (m, 1H). MC (UDP): m/z
618, 1 [M+H]".

I[Mpumep 2.  4-(7-Azabuumkio[2.2.1]rentan-7-kapoonun)-5-(2,3-auxnop-4-(1,1,1,3,3,3-rekcaprop-2-
ruapokcunponan-2-ui)pernn)-N-(2-rupokcu-2- Memnnponnn)ma3on-2-1<ap601<caMym

Cl Cl
RN JS’ )
H

CF3
e]
N

A5

PactBop 5-(2,3-puxnop-4-(1,1,1,3,3,3-rekcadrop-2-rugpokcurponat-2-ui)peHun )-2-((2-ruipokcu-2-
METUIPONui)kapdaMou)Tuazon-4-kapooHoBoii kuciaotsl (200 mr, 0,36 MMOJIb, MPOMEKYTOUHOE COEIMHEHUE
9), runpoxsopuna 7-azadurmkiio[2.2.1]renrana (54 mr, 0,40 mmoins), DIPEA (139 mr, 1,08 mmons) u HATU
(164 wr, 0,43 mmonb) B DMF (5 M) nepememuBanu B TeueHue Ho4YH rpu KT v KOHLIEHTPUPOBAIU 10 CYXOTO
octaTka. OCTaTOK OUMILAIH C UCTIONIB30BaHUEM NpenapatuBHOi BOXKX ¢ nomyueHueM yka3aHHOTO B 3arOJIOBKE
COeMHEHUs B BUJE 0€0ro TBEpAOro BElleCTBa. 'H amp (CDCls, 300 MI'y): 6 m.n. 7,80-7,64 (m, 1H), 7,50 (x,
J=8,4 I'u, 1H), 4,67 (yw. c, 1H), 4,13 (c, 1H), 3,48 (n, J=6,3 ', 2H), 1,97-1,40 (m, 8H), 1,32 (c, 6H). MC: m/z
634,1 [M+H]".

Mpumep 2/1.  5-(2,3-duxinop-4-(1,1,1,3,3,3-rekcadrop-2-ruapokcuriponan-2-wi)perwn )-4-((2S,4S)-4-
¢drop-2-MeTunnunepuant- 1 -kapooHun)-N-(2- F[/l[lpOKCl/l -2- MeTl/lJ'IHPOHMJ'[)TMaBOJl -2-xapOokcaMua

EapSat:
oS

e

VKazaHHOE B 3arojIoBKe COeIMHEHHE MOJy4aly, KaKk OMUCaHo B MPpUMEpe 2, C UCTIONb30BaHUEM THAPOXJIO-
puna (2S,4S)-4-¢prop-2-MeTunnunepuauHa (MpoMexyTouHoe coeauHeHue 13) BMecto ruapoxsiopuna 7-
azabuuukio[2.2.1]renraHa. '"H amP (CDCl;, 300 MTI'u, cmech potamepoB): & m.a. 7,73-7,52 (M, 2H), 5,34-3,94
(M, 2H), 3,48 (n, J=6,6 I'u, 2H), 3,38-3,21 (m, 1H), 2,22-1,42 (m, 4H), 1,32 (c, 6H), 1,29-0,88 (m, SH). MC
(UDP): m/z 654,1 [M+H]".

[lpumep  2/2. (S)-5-(2,3-Auxnop-4-(1,1,1,3,3,3-rekcadrop-2-rugpoxkcunpomnan-2-un)penun)-4-(4,4-
zm(bTop-2-Memnnnpponmlm-l-1-Kap60Hun)-N (2- mnpoxcu -2- Memnnponnn)ma3on-2-l<ap60|<camml

oy piaas:

O

o

N

FF
VYka3aHHOE B 3aroJIoBKe COCAMHEHUE MOJy4all, KaK OMUCaHO B MpUMepe 2, C UCTIOIb30BaHUEM THAPOXIIO-
puna (S)-4,4-mudpTop-2-MeTUANMPPOIUANHA (TIPOMEKYTOUHOE COenuHEeHHue 12) BMeCTO Truapoxjopuma 7-
azabuimkno[2.2.1]rentana. 'H SIMP (CDCl;, 300 MI'u, cmech potamepoB): & m.a. 7,73 (yw. ¢, 1H), 7,56-7,45
(M, 2H), 5,49-3,42 (m, SH), 2,63-1,93 (m, 3H), 1,38-1,25 (M, 10H). MC (UDP): m/z 658, 0 [M+H]".
[Tpumep 2/3a, npumep 2/3b u npumep 2/3c. 5-(2,3-Auxnop-4-(1,1,1,3,3,3-rexcadprop-2-ruipoKcunponaH-
2-un)dpenun)-4-(3-dprop-3-meTunnuppoanaus- 1 -kapooHu)-N-(2-rugpoKkcu-2-Me TUIITTPOTIHI ) THA30J1-2-KapOOoK-

camuz
/'k( CF3
¢
p

o o c. cl

HO
CF. s CFs
7(\ ka o 7(\ ”)kf P OH
N CF3 N CF;
o

- Q

Q “‘»

F " g

VkazaHHOE B 3arojIOBKe COeIMHEeHue, mpuMep 2/3a, momyvaiu, Kak OMUcaHo B NpUMepe 2, ¢ UCHOJIb30Ba-
HUeM 3-¢GTop-3-MeTHIIMUPPOIUANHA BMECTO ruapoxJopuaa 7-azabuuukio[2.2.1]renrana. Pauemat u3 npumepa
2/3a paznensuu nocpeactBom xupaibHoit BOXKX (kononka Chiralpak ID 4.6x150 mm; ¢aza: rekcan/IPA=9: 1;
notok: 1,0 Ma/mun; w=254 um; T=35°C) c momyueHreM OBYX dHaHTHOMEpOB. [lepBbiii monupyemblii u3oMep
npecTaB coboii coennHenne u3 npumepa 2/3b: 'H AMP (CDCls, 300 MI', cMech potamepoB): & M.a. 7,74-
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7,47 (m, 3H), 3,82-3.41 (M, 6H), 2,33-2,21 (m, 1H), 2,05-1,51 (M, 5H), 1,32 (c, 6H). MC: m/z 640,1 [M+H]".
Bropoit sioupyemMbiit H30Mep HpeAcTaBisi coboi coeamuenue u3 npumepa 2/3c: 'H AMP (CDCls, 300 MI'w,
cMech poTaMepoB): & M.a. 7,74-7,47 (m, 3H), 3,82-3.41 (M, 6H), 2,33-2,21 (M, 1H), 2,05-1,51 (m, 5H), 1,32 (c,
6H). MC (MUDP): m/z 640,0 [M+H]".
Ipumep 2/4.  4-(2-Azabunukno[2.1.1]rekcan-2-kapOonun)-5-(2,3-auxnop-4-(1,1,1,3.3,3-rexcadprop-2-
THIpOKCHANpoTTan-2-uim)dernn )-N-(2-riIpoKkcn -2 -Me THIITPOTIAIT ) THA30T- 2 -KapOoKcaMH T
e ol

(¢]
HO.
SR Ya S
H | / OH
N CF,
O

VYkazaHHOE B 3arojIOBKE COCIMHEHME MONydJald, KaK ONHMCAaHO B TpUMepe 2, C HCIOJIh30BaHWEM 2-
azabuimkio[2.1.1]rexcana BvMecto rupoxopuaa 7-azaGummkio[2.2.1]rerrana. 'H SIMP (CDCls, 300 MI'w,
CMECh poTaMepoR): & M. 7,76 (ym. ¢, 1H), 7,65-7,51 (m, 1H), 7,49 (x, J=8,4 Tn, 1H), 5,52-3,45 (M, 6H), 2,93-
2,85 (m, 1H), 2,03-1,84 (M, 3H), 1,38-1,31 (M, 7H), 1,08-1,06 (M, 1H). MC (UDP): m/z 620,0 [M+H]".

Hpumep 2/5. 5-(2.3-HAuxnop-4-(1,1.1,3.3,3-rexcadrop-2-ruapoxcumnponan-2-ui)ern)-N*-orun-N>-(2-
THAPOKCH-2-MeTHIIPOITHI )-N *-(2,2,2-Tpudy Topa Ty THA3071-2, 4- TUKAPGOKCAMETT

Ho. ? c,. ¢
X\HJ%S OH
N/

CF3

(0]

(o}
/N

FsC
)
Yka3aHHOE B 3aroJIOBKE COSAMHEHME NOJIydYaly, KaK OMUCAHO B MpUMeEpE 2, ¢ HCHOIb30BaHHEeM N-O0THII-
2,2, 2-pu(pTOpITAHAMKHA BMECTO FHAPOXIOpuaa 7-azabuumkno[2.2. 1 rerrana. 'H AMP (CDCls, 300 MI'u): &
M. 7,74-7,47 (m, 3H), 5,51 (ym. c, 1H), 4,24-3,38 (M, 6H), 1,89 (ym. c,1 H), 1,32 (c, 6H), 1,18-1,13 (m, 3H).
MC (MDP): m/z 664, 0 [M+H]".
Hpumep 2/6. 5-(2,3-Tuxnop-4-(1,1,1,3,3,3-rekcadyTop-2-rupoKcurponan-2-mi) e )-N>-(2-riipokcu-
2-MeTI/mrlp0m/m)-N4-MeTI/In-N4-Hp0nI/InTHa30J1-2,4-m/IKapGOKcaMI/m

HO o e cl
O e
/
N CF?F3
o
J"l\

VYkazaHHOoe B 3arolloBKE COEIMHEHHE MONYydYaId, KaK OIWCAaHO B MpUMepe 2, ¢ HCIObh30BaHWeM N-
METHITPONaH- 1 -aMHHa BMECTO MHAPOXIOpH I 7-a3a0uimkio2.2. 1 renrana. 'H IMP (CDCls, 300 MI'w): & M.z
7,62-7,51 (m, 3H), 5,53 (ym. ¢, 1H), 3,48 (1, J=6,6 I'nt, 2H), 3,42-3,36 (m, 1H), 3,18-3,12 (M, 1H), 2,97-2.85 (™,
3H), 2,01-1,94 (v, 1H), 1,52-1,46 (m, 2H), 1,32 (¢, 6H), 0,83-0,74 (M, 3H). MC (UDP): m/z 610,1 [M+H]".

Hpumep 2/7. 5-(2,3-Huxnop-4-(1,1,1,3,3,3-rexcadTop-2-ruapokcunponan-2-wut)dern)-N-(2-rHapokc-
2-metunpon)-N-m306ytin-N-MeTinTrason-2,4- muxapGokcamu

HO Q o, o
e o
N/ CF,
S)
N
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CF;

YKa3zaHHOE B 3aroJIOBKE COEJIMHEHHUE TMOIy4alld, KaK OMUCAaHO B MpuUMeEpe 2, ¢ UCHOb30BaHUuEM N,2-
JIMETHIITIPOTIAH- | -aMHMHA BMECTO THAPOXJIOpHaa 7-azadmmmkio[2.2.1]rentara. 'H SIMP (CDCls, 300 MI'm): &
M. 7,78-7,53 (M, 3H), 5,70 (ym. c, 1H), 3,48 (1, J=6,6 I'u, 2H), 3,25 (x, J=7.5 I'n, 1,3H), 2,96 (1, J=6,9 I'ny,
0,7H), 2,93 (c, 1H), 2,84 (c, 2H), 1,93-1,65 (m, 1H), 1,31 (c, 6H), 0,77-0,71 (m, 6H). MC (U3P): m/z 624,1
[M+H]".

[Tpumep 2/8. (S)-5-(2,3-Tmxmop-4-(1,1,1,3,3,3-rexcadrop-2-ruapokcunponan-2 -un)pennn)-N-(2-
TUIPOKCH-2-ME THIIIIPOIIIT )-4-(2-Me THIIHP POIHANH- | -kapOOHMIT ) THA301-2 -KapOoKcaMuL T

Ho 2 o,
W o
N/
o
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VYkazaHHOE B 3arojlOBKE COCAMHEHHE IMOJyYald, Kak OMMCAHO B MpHMepe 2, ¢ Mcmoib3oBanueM (S)-2-
METHIIUPPOIUINHA BMECTO THApOXJopuaa 7-a3abunukio[2.2.1]renrana. 'H saMmpP (CDCl;, 300 MI'n): 8 m.a.
7,73-7,50 (M, 3H), 5,49 (ym. c, 1H), 4,29-4,20 (m, 1H), 3,60-3,39 (M, SH), 2,10-1,50 (m, 4H), 1,32 (c, 6H), 1,20
(1, J=6,6 Ty, 2H), 1,09 (1, J=6,0 I'u, 1H). MC (UDP): m/z 622,1 [M+H]'".

AJbTEpHATUBHBIN CUHTE3 NpuMepa 2/8.
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VYkazaHHOE B 3aroJIOBKE COCAWHEHHWE IOJIydald, Kak OMHCaHO B mpuMmepe 15 ¢ ucmosws3oBaHnem 2-(4-
opom-2,3-mxmopdentn)-1,1,1,3,3,3-rekcadroprpornan-2-oja (TIPOMEKYTOTHOE COeAMHEHWE 2) BMecTo 2-(4-
opom-3-(mudpropmerun)penun)-1,1,1,3,3,3-rekcadropnponan-2-ona.

[Ipumep 2/9. 5-(2,3-Auxnop-4-(1,1,1,3,3,3-rexcadrop-2-rugpoxcurnponan-2-mun)peHun )-N-(2-ruipokcu-2-
MeTtunnponun)-4-(3-(tpudropmeTin)azeTuauH- | -kap 60 HUIT ) THA3071-2-KapOOKCaMKT

Ho 2 o, c
s e
N/

O
N

FaC

YKazaHHOE B 3aroJIOBKE COEAMHEHHE MONyYald, Kak ONMCAaHO B NpUMepe 2, ¢ HCHOJIb30BaHUEM 3-
(TpudTOPMETHIT)a3e TUAMHA BMECTO FHAPOXIOpHIa 7-a3abuimkio]2.2. 1 renrana. 'H SIMP (CDCls, 300 MI'w): &
M. 7,85-7,60 (m, 1H), 7,51-7,45 (m, 1H), 7,40 (1, J=8,7 ', 1H), 5,56 (ym. c, 1H), 4,80-4,70 (m, 1H), 4,67-4,59
(M, 1H), 4,27-4,19 (m, 2H), 3,50-3,47 (m, 2H), 3,38-3,29 (m, 1H), 1,84 (c, 1H), 1,32 (¢, 6H). MC (MOP): m/z
662,0 [M+H]".

ITpumep 2/10. 5-(2,3-Auxnop-4-(1,1,1,3,3,3-rekcaprop-2-ruapoxrcunponan-2-mum) perrn)-4 -(4-
¢roprarepranH- 1 -kap GoHMT )-N-(2-THIP OKCH-2 -METHIIIPOITI ) THA301-2-KapOOKcaM /T

HO 2 c gl
W)

F3C CF3
(

F
VYkazaHHOE B 3aroJIOBKE COCAMHCHNE IONYyYald, KaK OMUCAHO B IpUMEpPE 2, ¢ HCIOJB30BaHHEM 4-
droprmnepmmua BMecTo ruapoxiopuaa 7-asadummkino[2.2.1]renrana. "H IMP (DMSO-ds, 300 MI'): 8 ..
9,17 (¢, 1H), 8,46-8,42 (m, 1H), 7,89 (ym. ¢, 1H), 7,66 (1, J=8,4 Ty, 1H), 4,93-4,76 (M, 1H), 4,68 (¢, 1H), 3,70-
3,40 (M, 4H), 3,33-3,30 (M, 2H), 1,74-1,40 (m, 4H), 1,13 (¢, 6H). MC (MDP): m/z 640, 0 [M+H]".
[pumep 2/11. 5-(2,3-Tluxnop-4-(1,1,1,3,3,3-rekcadyrop-2-ruapOKCHITPOTIaH-2-1i1) pe Him)-N>~(2-rHApOKCH-
2-MGTI/IJTl'IpOHI/IJ'[)-N4-I/I301'Ip0HI/II[-N4-M€TI/II[TI/1330JT-2,4-I[I/IKap60KcaMI/I}:[

Ho o c. ¢l
)0 N)K“/s OH
H
Y
N F5C CF3
Do
\

YKazaHHOE B 3aroJOBKE COC/IUHEHME MOJIydasid, KaK ONKCAHO B OpuMepe 2, ¢ ucHojib3oBaHueM N-
METHIITPONAH-2-aMHHa BMECTO THAPOXIOpH/Ia 7-a3aburmkno|2.2. 1 Jrenrana. 'H SIMP (CDCls, 300 MI'w): & M.1.
7,80-7,50 (m, 3H), 5,49 (yur c, 1H), 4,80-4,65 (M, 0,46 H), 3,90-3,80 (m, 0,54 H), 3,48-3,46 (M, 2H), 2,84 (c,
1,62H), 2,65 (c, 1,38H), 1,31 (c, 6H), 1,06-1,04 (1, J=6,6 I', 6H). MC (MDP): m/z 610,1 [M+H]".

[Tpumep 2/12. 5-(2,3-Tuxnop-4-(1,1,1/3,3,3-rexcadrop-2-ruapoxcuriponan-2-mi)permn)-4-(3,3-
mudroprmpponuanH- 1 -kapO6oHwwT)-N-(2-THIpOKCH-2 -METHIIPOIIFIT ) THA30I-2-KapOOKcaMu,T

Ho 9 o, g
X\NJ\/S OH
HoT)

FsC CF3

(o]

N O

FF
YKa3zaHHOE B 3aroji0OBKE COEIMHEHME MONy4Yald, KaK OMUCAHO B IpuMmepe 2, ¢ UCHOJb30BaHUEM 3.3-
JUGTOPNUPPOIUIMHA BMECTO FHAPOXIOpUAa 7-a3a0uimkio[2.2.1]renraxa. 'H amMP (CDCls, 300 MI'n): 6 m.a.
7,79-7,61 (M, 1H), 7,60-7,56 (m, 1H), 7,48-7,44 (m, 1H), 5,92 (ym. ¢, 1H), 4,14-4,04 (M, 1H), 3,95-3,78 (M, 2H),
3,49 (1, J=6,0 Ty, 2H), 2,47-2,40 (M, 2H), 1,32 (¢, 6H). MC (MDP): m/z 644,0 [M+H]".
Tpumep 2/13. N*-uxno6yTun-5-(2,3-maxnop-4-(1,1,1,3,3,3-rekcadyTop-2-riapoKCHITPOTIaH-2-1T) e HILT)-
N°-(2-rugpoxcu-2-mernmpornmn)-N*-mernnrrazon-2,4-mkapGokcaMu

Ho Q c.  cl
Ry &
H
/
N FaC CFs
Oy

\

VYKa3aHHOE B 3arojIOBKE COCJWHEHHE TOJYYalld, Kak ONMHCAaHO B TIpuMepe 2, ¢ WCIOJb30BaHueM N-
METHIIMKI00YTAHAMUAA BMECTO THpoxJopnaa 7-azabummkio[2.2.1]rerrrama. 'H SIMP (CDCls, 300 MI'm): &
M. 7,72-7,63 (m, 2H), 7,52-7,49 (M, 1H), 5,60 (yu. ¢, 1H), 4,84-4,75 (m, 0,25 H), 4,21-4,15 (m, 0,75 H), 3,48-
3,46 (n, J=6,3 T', 2H), 2,97 (¢, 2,25H), 2,79 (¢, 0,75H), 2,20-1,98 (M, 3H), 1,89-1,81 (m, 1H), 1,70-1,49 (m, 3H),
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1,31 (¢, 6H). MC (UDP): m/z 622,0 [M+H]".
Ipumep 2/14. 5-(2,3-Juxmnop-4-(1,1,1,3.3.3-rexcadrop-2-runpoxcurponas-2-mr)dermt)-N* - tur-N*-(2-
THIPOKCH-2-MeTHpormt)-N*-(2-MeTokeHaTHIT ) THA3071-2, 4 - THKap GOKCaMu

Ho o c. cl
X\NJS/S OH
HoT)

F4C CF;3
/\N_\O
o_

YkazaHHOE B 3ar0JIOBKE COCTUHEHUE MOTYYAIH, KaK OMMMCAHO B IPUMEpE 2, ¢ UCTIONb30BaHHeM N-3THII-2-
METOKCHITAHAMUHA BMECTO THAPOXIOpHAa 7-asabmmukio[2.2.1]remrama. "H SIMP (CDCl;, 300 MI'm): & m.i.
7,74-7,54 (M, 3H), 5,40 (ym. ¢, 1H), 3,60-3,45 (m, 7H), 3,37-3,35 (m, 1H), 3,25 (c, 3H), 1,32 (c, 6H), 1,23-1,06
(v, 3H). MC (MDP): m/z 640,1 [M+H]".

pumep 2/15. N*-Lukno6ytun-5-(2,3-muxmop-4-(1,1,1,3.3.3-rexcadrop-2 -ruapoKCHIIPOIaH-2-11) pe HILT) -
N*-51m1-N*-(2-rUApOKCH-2-ME THIIIPOIIIT) THA3011-2, 4 - THKapGOKCAMU

Ho Q o, gl
X\NJ\WS OH
H
Y
N F3C CF3
< ))N o)

VkazaHHOE B 3arojlOBKE COEJMHEHHE MNOJIydyasld, KaK OIIMCAaHO B Ipumepe 2, ¢ HCIHOJb30BaHHeM N-
STHALMKI00YTAHAMHHA BMECTO TrHapoxaopuaa 7-asabummkmno[2.2.1 rerrrasa. 'H SIMP (CDCls, 300 MI'm): §
M.J1. 7,66-7,50 (M, 3H), 4,07-3,21 (m, 4H), 2,09-1,48 (M, TH), 1,34 (c, 6H), 1,26-1,15 (m, 1H), 1,08-1,01 (m, 3H).
MC (UDP): m/z 636,1 [M+H]".

IMpumep  2/16.  (R)-5-(2,3-duxnop-4-(1,1,1,3,3,3-rekcadrop-2-ruapoxcunponas-2-un)denun)-N-(2-
THAPOKCU-2-METHIIPONIIN)-4-(2-Me TUIIUPPOIUINH- | -kapOOHIIT) THA301-2 -KapOoKCaM UL

Ho ? o cl
X oH
V
N ct=(3:'=3
o
N

Vka3zaHHOE B 3aro/IOBKE COCJMHEHHE IMOJIydyasid, KaK OMUCAHO B npumepe 2, ¢ ucnojb3osanuem (R)-2-
METHJITMPPOTMANHA BMECTO PHAPOXJIOpHaa 7-a3abuumkno[2.2.1rentana. 'H SIMP (CDCls, 400 MI'm): & ..
7.74-7,50 (m, 3H), 5,51 (yur. ¢, 1H), 4,29-4,20 (m, 1H), 3.60-3.38 (m, 5H), 2,11-1,50 (m, 4H), 1.32 (c, 6H), 1,20
(1, J=6,4 T, 2H), 1,09 (1, J=6.4 I'n, 1H). MC (UDP): m/z 622,1 [M+H]".

Mpumep 3. 5-(2,3-Jluxnop-4-(1,1,1,3,3,3-rexcadrop-2-ruapoxcunponan-2-un)dernn)-N* N*-quyrin-N*-
(2-ruapokcH-2-MeTHINPON M) THA301-2,4-1MKapOoKcaMu L

Ho. @ c. ¢l -
%H%i oH
CF,
SO
/

Pacteop  5-(2,3-muxnop-4-(1,1,1,3,3,3-rekcadrop-2-ruaporcunponad-2-un)enun)-4-(audyTunkapobamo-
un)ruazon-2-kapooxcunara autust (142 wmr, 0,26 MMmonb, NpOMEXYyTOUHOEe coeauHeHue 7), l-aMuHO-2-
MeTunponan-2-oa (27,6 mr, 0,310 mmoss), DIPEA (101 mr, 0,783 mmons) 1 HATU (118 wmr, 0,310 mMous) B
DMF (5.0 mn) nepememuBanu B Teuenue Houu npu KT. IlomyueHHslit pacTBOp KOHIGHTPUPOBAIH 10 CYXOTO
OCTaTKa MU OCTATOK OUMINAIIK MOCcpeIcTBOM TpenapatueHOM BOXKX ¢ momyueHneM yka3aHHOTO B 3aTOJIOBKE CO-
eqMHeHus B Buae Gesoro TBepaoro Berectsa. 'H SIMP (CDCly, 300 MI'n): & m.a. 7,75 (yw. ¢, 1H), 7,60-7.55
(v, 2H), 3,50-3.41 (m, 4H), 3,25-3,22 (M, 2H), 1,32 (c, 6H), 1,12-1,05 (m, 6H). MC (MDP): m/z 610,0 [M+H]".

Mpumep 3/1. N*-(2-Lnano-2-merumpornun)-5-(2,3-muxnop-4-(1,1,1,3,3,3-rexcarop-2-ruapoKCHponan-
2-mn)permn)-N* N*-nirurruason-2.4- qukap6okcamun

NG 0 c,. c
%H%i P
CF,3
SN °
/

YkazaHHOE B 3ar0OJIOBKE COCIMHCHUE IMOTYYAIH, KAK OMKMCAHO B IPUMEpe 3, C UCIOIb30BAHUEM 3-aMHUHO-
2,2-TAMETHINPOTNIAHHUTPHUIA BMECTO |-aMHHO-2-METHIIIPONaH-2-0J1a. 'H amp (DMSO-dg, 300 MT'm): & m.n.
9,23-9,15 (m, 2H), 7,84 (yur ¢, 1H), 7,63 (1, J=8.1 I'u, 1H), 3,48 (x, J=6.3 I'n, 2H), 3,35-3,18 (m, 4H), 1,33 (c,
6H), 1,03 (1, J=7.2 'y, 3H), 0,94 (t, J=7,2 I', 3H). MC (UDP): m/z 619,0 [M+H]".

Mpumep  3/2.  N’~(3-Amun0-2,2-aumeTin-3-okconponun)-5-(2,3-muxnop-4-(1,1,1,3,3,3-rexcadrop-2-
ruapokcunponan-2-un)perrn)-N*, N - qusrunruazon-2,4- mkapGokcamun
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| N%(\ 9 c. ol

2 CF,

“JT{GH o
0

SN

/

Vka3aHHOE B 3aroJIOBKE COSIMHEHHUE TOTy9alH, Kak OIMCAHO B IpUMeEpe 3, ¢ UCHOIh30BaHHEM 3-aMHHO-
2,2-1uMeTUINpOoNaHaMua BMecTo |-aMHUHO-2-MeTUATponaH-2-oa. 'H amp (CDCls, 300 MI'w): 6 m.a. 7,91-
7,90 (m, 1H), 7,76-7.65 (M, 1H), 7,56-7.26 (M, 1H), 5,80 (ymr. ¢, 1H), 5,32 (ym. ¢, 1H), 3,63-3,56 (M, 2H), 3.49-
3,38 (M, 2H), 3,32-3,24 (M, 2H), 1,31 (c, 6H), 1,18-1,07 (M, 6H). MC (M2P): m/z 637,0 [M+H]".

TIpumep 3/3a u opumep 3/3b. 5-(2,3-Tuxnop-4-(1,1,1,3,3,3-rekcadTop-2-rHAPOKCHIIPONAH-2-K1)(PEHIT )-
N* N*- o ran-N-(6-okcacmmpo[ 2.5 Jokran- 1 i) trazon-2, 4- IMKapGoKcaMuiL

Cl

s O cl o|-C|:F R © cl Cl O%F
Q&N)\\WS/ CF; QAWN)\\(EQF/@/%CF;
o N o H N
O o]
. =

Vka3aHHOE B 3ar0JIOBKE PalleMUYECKOE COSIMHEHHE MOTyJald, KaK OMKCAHO B MPUMEPE 3, ¢ HCHOIB30Ba-
HUueM 6-okcacnupo[2.5]okran-1-aMuHa BMecTo 1-aMUHO-2-METUINpPONaH-2-oya. DTOT palemar pa3aesiiv Mo-
cpeacreom xupanbuoit BOXX (kosnonka Chiralpak AD-H, rexcan: EtOH: austunamun=90/10/0,2) ¢ nonyuenu-
€M JIBYX pa3/eJIeHHbIX SHaHTHOMEPOB. [lepBblil amoUpyeMblid SGHAHTHOMED NPEACTABIISAI COO0H COSMHEHUE U3
npumMepa 3/3a: 'H amp (300 MI', CDCls): 6 M., 7.75-7,65 (M, 1H), 7,56 (0, J=8,7 I'u, 1H), 7,19-7,18 (M, 1H),
3,88-3,69 (M, 4H), 3,46-3,39 (M, 2H), 3,22-3,15 (m, 2H), 2,85-2,81 (m, 1H), 1,62-1,42 (m, 3H), 1,08-0,95 (M,
6H), 0,88-0,82 (m, 2H), 0,64-0,60 (m, 1H). MC (MDP): 648,0 [M+H]". BTopoii amonpyeMblii SHaHTHOMED Tpe-
craBiisi1 co00M coeauueHue u3 npumepa 3/3b: 'H amp (300 MI'y, CDCl): & m.a. 7,80-7,62 (m, 1H), 7,56 (a,
J1=8,7 I'u, 1H), 7,19-7,18 (m, 1H), 3,88-3,69 (m, 4H), 3,46-3,39 (m, 2H), 3,22-3,15 (m, 2H), 2,85-2,81 (m, 1H),
1,62-1,42 (m, 3H), 1,08-0,95 (m, 6H), 0,88-0,82 (v, 2H), 0,64-0,60 (v, 1H). MC (MDP): 648,0 m/z [M+H]".

[Mpumep 3/4. 5-(2,3-uxmop-4-(1,1,1,3,3,3-rekcadTop-2-ruapokcurponan-2-un)pennn)-2-((3R,55)-3,5-
IUTHAPOKCHTTHIIepUANH- | -kapO6ouw)-N,N-1r3 Trnrnazon-4-xapookcamua

Ho 2 o o
NJS/S OH
|
Y
N FiC CF;
HO
e B

/

VkazaHHOE B 3arOJIOBKE COCAMHCHHE TONYyYald, Kak OMMCAHO B IpuMepe 3, ¢ ucnoip3oBanueM (3R,5S)-
MUNEePUINH-3,5- 1102 BMeCTO |-aMUHO-2-METHIINPOnaH-2-0a. '"H aMmP (CDCl3, 300 MI'm): & m.a. 7,74 (wm,
1H), 7,55 (n, J=8,4 I'u, 1H), 5,52 (ymr. ¢, 1H), 5,26-5.22 (m, 1H), 4.80-4,76 (M, 1H), 4,18 (M, 3H), 3,66-3,63 (M,
1H), 3,50-3,39 (M, 3H), 3,29-3.22 (m, 2H), 3,17-3,13 (M, 1H), 2,28-2.23 (M, 1H), 1,89-1,85 (M, 1H), 1,12-1,05
(m, 6H). MC (MDP): m/z 638, 0 [M+H]".

[Ipumep 3/5. 5-(2,3-uxnop-4-(1,1,1,3.3.3-rexcadrop-2-ruapokcunponan-2-un)dennt)-N* N muorun-N*-
((3-rumpokcHOKCeTaH-3-H1)MEeTHIT) THA301-2,4- TKapOOKCaMu

Q c. ol
HX”)H/S OH
© N-¢ F3C CF3
/*j ©
Yxa3zaHHOE B 3aroJIOBKE COEJMHEHME MOJIyuyalld, Kak ONMCaHO B MpuMepe 3, ¢ UCNoJb30BaHuEM 3-
(aMHHOMETHIT)OKCETaH-3-01a BMECTO 1-amuHo-2-MeTmmpornan-2-oma. 'H SIMP (CDCls, 300 MI'm): & m.x. 7.80-
7,74 (M, 2H), 7,53 (1, J=8,7 I'u, 1H), 5,52 (yu. ¢, 1H), 4,60-4,58 (m, 2H), 4,51-4,48 (m, 2H), 3,92-3,90 (m, 2H),
3,45-3,41 (m, 2H), 3,21-3,19 (m, 2H), 1,08-1,04 (m, 6H). MC (MUDP): m/z 624,0 [M+H]".
[Tpumep 3/6. (S)-5-(2,3-Jmxnop-4-(1,1,1,3,3,3-rexcadrop-2-ruapoxcunpornan-2-mm)dennn)-N* N*-
TS THI-N~( 2-THIPOKCHIIPOIIAT) THA30I- 2, 4~ TAKAPOOKCAMHE

Q c, ¢l
HO\:/\NJ\’/S OH
i H \ /
N FsC CFs
/\)N °
YxazaHHOE B 3arojiOBKE COEJMHEHHWE MOJydasid, Kak OlMCaHO B mnpumepe 3, ¢ ucnosib3oBanueM (S)-1-
AMUHOMNPONAH-2-0/1a BMECTO |-aMUHO-2-METHINPONaH-2-01a. 'H sSIMP (CDCls, 300 MI'): & m.a. 7,76-7,54 (M,
3H), 5.49 (ym. c, 1H), 4,08-4,02 (m, 1H), 3,70-3,62 (m, 1H), 3.46-3,18 (M, 5H), 2,20 (ymr. ¢, 1H), 1,28 (1, J=6,3
I'n, 3H), 1,10-1,04 (M, 6H). MC (MDP): 596,1 m/z [M+H]".
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IMpumep  3/7. (R)-5-(2,3-Mluxznop-4-(1,1,1,3,3,3-rexcadrop-2-ruapokcunponan-2-mm)denmnn)-N*, N*-
AMTHI-N-(2-TUAPOKCUIPOII )THA301-2,4-1HKapBOKCaMH L

Ho Q c. ol
YHJH/S; >
N FiC CF3
/‘; °
YkazaHHOE B 3aroJIOBKE COCAMHCHHUE MOTydYald, Kak OINKCAHO B MpuMepe 3, ¢ ucnoib3oBanueM (R)-1-
aAMUHONPOMNaH-2-071a BMECTO |-aMHHO-2-METUINPONaH-2-0J1a. 'H SIMP (CDCls, 300 MI'n): & m.i. 7,76-7.54 (n,
3H), 5,49 (ym. c, 1H), 4,08-4,02 (m, 1H), 3,70-3,62 (m, 1H), 3.,46-3,18 (m, 5H), 2,20 (yur. ¢, 1H), 1,28 (1, J=6,3
', 3H), 1,10-1,04 (m, 6H). MC (MUDP): 596,0 m/z [M+H]".
Tpumep 3/8. 5-(2.3-Tuxmnop-4-(1,1,1,3.3,3-rexcadrop-2-rugpokcurpornan-2-umn)ernn)-N*, N iuornn-N>-
(okceran-3-mn)THazon-2,4-mukapOoKcaMu

Q o c.
QMJ%S/:@%OH
N FaC CF3
/\; ©
VKa3aHHOE B 3ar0JOBKE COSAMHEHUE MOIYYalH, KaK OMUCAHO B MPUMEPE 3, ¢ UCMOIL30BAHUEM OKCeTaH-3-
aMHHa BMECTO 1-aMHHO-2-METUIPOTIaH-2-071a. '"H IMP (CDCl;, 300 MTI'm): & m.a. 7,75-7,72 (m, 2H), 7,57 (n,
J=8.4 'y, 1H), 5,32 (1, J=6, 9 I'y, 2H), 5.30-5,22 (M, 1H), 4,66 (1, J=6,9 I'n, 2H), 3,49-3,42 (m, 2H), 3,24-3,17
(v, 2H), 1,09-1,03 (m, 6H). MC (MUDP): m/z 594,0 [M+H]".

pumep 3/9. 5-(2,3-Tuxnop-4-(1,1,1,3,3,3-rexcadrop-2-ruapokcurpomnan-2-wi)ernn)-N* N iusrnn-N>-
((1-ruIPOKCUIUKIIOTIPOTIA )METII ) TUA30/1-2,4 - TUKapOOKCaMU,T

HO. 2 ol
K\u%rj o
N FaC CF3
/\)N °
VYka3zaHHOE B 3arojIoBKe COCTMHEHHME MONydalld, Kak ONMCaHO B TIpuMepe 3, ¢ MCIoJb30BaHHMEM |-
(aMITHOMETHIT)IIMKIOTIPOTIAHOMA BMecTO |-amMuHO-2-MeTmmponan-2-oma. 'H SIMP (CDCls, 300 MT'm): & ..
7.75-7,66 (M, 2H), 7,56 (1, J=8,7 ', 1H), 3,60 (1, 1=6,0 I'n, 2H), 3.43 (x, J=7,2 I'n, 2H), 3,20 (x, J=7.2 I'n, 2H),
1,60 (yu ¢, 1H), 1,06 (M, 6H), 0,91-0,87 (M, 2H), 0,72-0,68 (M, 2H). MC (UDP): m/z 608, 1 [M+H]".

ITpumep 3/10. 4-(4-(7-Azadurmkino[2.2. 1| renran-7-kapooumn)-5-(2,3-muxnop-4-(1,1,1,3,3,3-rekcadrop-2-

THAPOKCUTIPONIaH-2 -1 ) (PEHIT ) THA3011-2-KapOOHUI ) TUTIEpa3uH-2-0H
o]
Cl

cl
//\NJS/S CF,
HN L OH
71) N CF3
© o

N

A

VYkazaHHOE B 3aroJloBKe COCAWHEHWE Tonywamm u3 4-(7-azadwiukino[2.2.1]rentan-7-kapbonwnn)-5-(2,3-
auxnop-4-(1,1,1,3,3,3-rekcadrop-2-rugpokcunponad-2-un)peHun)tuazon-2-kapookcunara JIuTHs (IIPOMEKy-
TOYHOE coeimHeHUE 19) ¢ MCTIONB30BaHUEM TIPOLIEAYPHI, ONUCAHHOM AJISI TpUMEpa 3, C UCIONB30BAHUEM TTUTIC-
pasmH-2-0Ha BMecTo |-aMuHO-2-MeTnimponan-2-o1a. 'H IMP (DMSO-ds, 400 MT'n): & m.z1. 9,18 (ym. ¢, 1H),
8.25-8,19 (m, 1H), 8,00-7,71 (m, 1H), 7,65 (1, J=8.4 T'u, 1H), 4,89 (c, 1H), 4,61-4,40 (m, 3H), 4,17 (c, 1H), 3,85
(T, J=4,8 'y, 1H), 3,41-3,38 (v, 1H), 3,29 (c, 1H), 1,67-1,40 (m, 8H). MC (MUDP): m/z 645, 5 [M+H]".

[Mpumep 3/11. 4-(4-(7-Azadbunukio[2.2.1]renran-7-kap6ouun)-5-(2,3-auxnop-4-(1,1,1,3,3,3-rekcadrop-2-

THAPOKCUTIPOTIaH-2-11)(PEHMIT ) THA3011-2-KapOOH U )TUTIEpa3uH-2,6-THOH
o

o c. ol
ﬁ/\N/U\rS CF3
HN OH
r o

o o)
N

A

VYkazaHHOE B 3arojioBKe COEAMHCHUE moiydanu u3 4-(7-azabunmkno[2.2.1]renran-7-kap6ouun)-5-(2,3-
auxaop-4-(1,1,1,3,3,3-rekcadrop-2-rugpokcunponad-2-un)eHun)tuazon-2-kapookcunara JuTHs (IIpoMexKy-
TOYHOE coeiMHeHUe 19) ¢ Ucnonb30BaHMEM NPOLEIYPbl, ONUCAHHOM 11 npuMepa 3, ¢ UCHOIb30BAHUEM MHUIIE-
pasnH-2,6-1M0oHa BMecTo 1-aMuHO-2-Metninponan-2-oma. 'H IMP (DMSO-de, 400 MI'm): & m.a. 11,52 (yu. c,
1H), 9,18 (yuL ¢, 1H), 7,91-7.60 (M, 2H), 5,27 (c, 2H), 4,51 (c, 4H), 1,69-1,55 (m, 4H), 1,55-1,42 (M, 4H). MC
(UDP): m/z 658,9 [M+H]".
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[pumep 4, 5-(2,3-Jluxnop-4-(1,1,1,3,3,3-rexcadyrop-2-ruapoxcunponan-2-mwi)dermn)-N* N*-
TUITIITAA30]1-2,4 - THKapOOKCaMu]
Q c. ol
H5N S, OH
2l JKNW{@_K
FsC CFs
/‘; ©
Cmech STHIT 5-(2,3-muxnop-4-(1,1,1,3,3,3-rekcadrrop-2-rumpoxcuripornan-2-mi)penun )-4-

(mmyTHKapOamomt)Trason-2-kapookcunara (200 mr, 0,35 MMOITE, TIPOMEKYTOUHOE COCAWHCHUE 7, ATal a) B
pactBope NHj B atanone (4 M, 5,0 mur, 20,0 mmons) niepememuBany B TeueHne Houn nipr 8§0°C B aBTOKIaRE.
[Monyuenusiii pactBop oxnaxxaanu a0 KT, koHUeHTpupoBanu 10 cyXoro OCTaTka U OCTaTOK OUMILAIM TOCPECT-
BoM mpenapatuBHoil BOXKX ¢ momydyennem yka3aHHOTO B 3arojIOBKE COCOMHEHHUS B BUE OEIOTO TBEPIOTO Be-
mectsa. 'H SIMP (CD;0D, 300 MI't): & m.x. 8,20-7,65 (yur. ¢, 1H), 7,57 (n, J=8,4 T, 1H), 3,31-3,47 (m, 4H),
1,04-1,17 (m, 6H). MC (UDP): m/z 538,0 [M+H]".

IMpumep 5. 5-(2,3-HAmxnop-4-(1,1,1,3,3,3-rekcadrop-2-ruapoxcunponan-2-un)pernn)-N,N-auaTrn-2-(3-
TUAPOKCH-3~(2-rMAPOKCUTIPOTIAH-2-T)a3e THHH- | -kapOoHMIT ) THa301-4-kapGoKkcaMu

o c. ¢
%N&TW?&
HO Ho N CF3
S °

K pacrBopy 3-(2-rumpoxcunponad-2-un)azeruaun-3-omna (50 mr, 0,38 MMOIIb, MPOMEKYTOUHOE COCAUHE-
me 11) B8 MeOH (10 mm) goGapmstm stin 5-(2,3-maxmop-4-(1,1,1,3,3,3-rekcadrop-2-rumpokcunpornnad-2-
nim)pennn)-4-(mm TinkapOamonin)Trazon-2-kapookcunar (216 mr, 0,381 MMomb, MpoMexyTodHOE COEAMHEHHE
7, otan a) u K,CO; (105 mr, 0,761 mmois). [ocne gobasiienus cmech nepemenmsanu npu KT B teuenue 12 u.
Cwmech BbliuBand B BoAy (30 M) u sxcrparuposanu ¢ ucnoiib3oBanueM EtOAc (20 max3). O6beauHeHHbIe Op-
TaHWYECKVE CIIOM TPOMBIBAITH cOJIEBBIM pacTBopoMm (20 M), cyrmum Hajx 6e3BogHbM Na,SO, ¥ KOHIIEHTPHPO-
Baym Jio cyxoro ocrarka. Ocrarok ounmianu nocpejacrsom FCC na cunukarene (PE/EtOAc=5/1) ¢ nocnemyio-
mwuM npoBeaeHuem npenapatuBHoii BOXKX (0,05% TFA B kauecTBe aaauTHBa) ¢ MOJYyUYEHUEM YKA3aHHOTO B
3arojI0BKe COSAMHEHUS B BHUE OEIOT0 TBEPJOrO BEIECTRA. 'H amp (400 MI'u, CD;0D): & m.a. 8,11-7,49 (wm,
2H), 5,02-4,98 (m, 1H), 4,54-4,50 (m, 1H), 4,44-4,40 (m, 1H), 3,93-3.89 (M, 1H), 3,56-3,38 (m, 4H), 1,30-1,18
(M, 9H), 1,09 (m, 3H). MC (MUDP): m/z 651,7 [M+H]".

ITpumep 6. (5-(2,3-Huxnop-4-(1,1,1,3,3,3-rekcadrop-2-ruapoxcunpornan-2-un)pennn)-2-(2,2-auokcnio-
2-tua-6-azacnupol 3.3 rentan-6-kapOoHu ) Thazon-4-un )(4-propnunepuant- 1 -1ui)MeTaHOH

o
cl
os NJS/S cl
c;”s Nl Y CFs
OH
CF3
o

F

K pacrtBopy 5-(2,3-nuxnop-4-(1,1,1,3,3,3-rexcadrop-2-ruapokcunponan-2-ui)penmn)-4-(4-propnurnepu-
niH- 1 -kapOoHmT)THA3051-2-KapOokcmtata utus (339 mr, 0,61 MMois, mpoMexyTounoe coeauueHre 8) 8 DCM
(10 mn) no6asnsmn DIPEA (314 mr, 2,44 mmone) m HOAt (331 wr, 2,44 mMons). CMech nepemenmBaiy ripu KT
B Teuenue 30 MUH, 3aTeM T00aBIUH OKcanar 2-tua-6-azactmpo|3.3]remran 2,2-mmokcuna (117 mr, 0,61 MmMors)
u cMmech nepemernuBaiu npyd KT B teuenue 30 mun. 3atem goOasmsuiu HATU (466 mr, 1,22 MMOIIb) M cMeCh
nepemeruBay npu KT B Teuenne Houm, pazdasmsimu H,O u axctparuposanu ¢ ucnonszoBaameM DCM. Opra-
HMYECKHUil CI10ii MPOMBIBAIM COJIEBBLIM PACTBOPOM, CYIIWIU Haja 0e3BoaHbIM Na,SO,, (uibTpoBanu u KoHIEH-
TpUpOBaIM 10 cyxoro ocrarka. Ocrarok ouninanu nocpeactsoMm FCC na cumukarene (PE/EtOAc=5/1) ¢ mocne-
JYIOIIUM TIpoBesieHreM mpenaparuBHoii BOXKX ¢ monydeHneM yka3aHHOTO B 3aroyioBKe COEJWHEHHS B BH/IC
0€IIoT0 TBEPIOTO BEIICCTRA. 'H simMP (CDs0D, 300 MI'm): 6 m.z. 7,93 (ym. ¢, 1H), 7,57-7,54 (M, 1H), 4,97-4,75
(M, 1H), 4,47-4,45 (m, 6H), 3,84-3,79 (M, 1H), 3,60-3,55 (M, 3H), 3,34 (c, 2H), 1,86-1,74 (m, 4H). MC (UDP):
m/z 698,0 [M+H]".

[pumep 6/1. 5-(2,3-Amxmnop-4-(1,1,1,3,3,3-rexcadrop-2-ruapokcunponan-2 -ui)permn)-N-(1,1-
JWIOKCHI0THETaH-3-1)-4-(4-droprvmepuant- | -kapOoHWIT ) THA3011-2-KapOoKcaMuT

VkazaHHOEe B 3aroJioBKE COEIUHEHUE nojaydaid, KakKk OINKUCAaHO B TNPHUMEPC 6, C HCHOJb30BAaHUEM 3-
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amuHoTHeTaH 1,1-nuokcuaa BMecto 2-tua-6-azacnupo[3.3|rentan 2,2-1uoKkcuokcanara. '"H SIMP (CD;0D, 300
MTI'): & m.a. 7,91 (¢, 1H), 7.59-7.56 (m, 1H), 4,74-4,71 (m, 1H), 4,60-4,52 (m, 2H), 4,41-4,34 (m, 2H), 3,82-3,77
(M, 1H), 3,58-3,44 (M, 3H), 3,34 (c, 2H), 1,83-1,63 (M, 4H). MC (UDP): m/z 672,0 [M+H]".

IMpumep 6/2. 5-(2,3-Auxnop-4-(1,1,1,3.3,3-rexcadrop-2-ruapokcunponan-2-un)penun)-4-(4-dpropnurme-
puauH-1-kap6orun)-N-(3-rugpokcu-3-MeTii6y T ) THa301-2-KkapBokcamu i

cl
OH
/O] o CF;
F
VKa3aHHOE B 3aT0JI0OBKE COSTIHECHHUE TIOMYYaId, KaK OIMMCAHO B IpIMepe 6, ¢ NCIOIIb30BaHUEM 4-aMHHO-2-
MeTHIOYTaH-2-0J1a BMECTO 2-Tra-6-a3actpo|3.3 |remran 2,2-1uokens okcanara. 'H SMP (CDCls, 300 MI'): &
m.J1. 8,08-8,03 (M, 1H), 7,76 (ym. c, 1H), 7,50 (n, J=8,4 T, 1H), 5,99-5,70 (yu. c, 1H), 4,81 (n, I=47,4 T'y, 1H),
3,97-3,91 (m, 1H), 3,64 (x, J=6,3 I'n, 2H), 3,51-3,43 (M, 4H), 1,83-1,64 (M, 6H), 1,33 (¢, 6H). MC (UOP): m/z
654,0 [M+H]".
[Ipmmep 7. 5-(3-(tper-bytmm)-5-(1,1,1,3.3,3-rekcadrop-2-runpoxcumnponan-2 -mn)pernn)-4-(4-
¢rropriunepuan-1-kap6oHu)-N-(2-rugpokcu-2-MeTHIIPOIII ) THA301-2-KapGoKcaMu

o
HO
T
o CF3
Q F,C OH
F

K pacreopy 4-(4-¢propnunepunuu-1-kapOoouu)-N-(2-ruapoKkcu-2-MeTUIPOITII ) THA301-2-KapbokcaMuaa
(263 wmr, 0.8 mmomnb, mnpomexyrouHoe coemuHenue 6/1), 2-(3-Gpom-5-(tper-Oytun)penun)-1,1,1,3,3,3-
rekcadroprponan-2-oma (335 mr, 0,87 MMouk; mpoMexyTodHoe coemuHenne 5), PPh; (230 wmr, 0,87 mMmons) u
KOAc (157 mr, 1,6 mmoms) B DMF (15 mut) mo6asmsma Pd(OAc), (37 mr, 0,16 mmons) mpu KT B atmocdepe
aszoTa. 3ateM cMech Harpeanu npu 110°C B Tewenue Houw, oxnaxaamm 1o KT u ¢unsrpoBamm. Ocagok mocie
¢unbTpoBanms mpombiBau EtOAc. Opranudeckuil ¢iioif pOMBIBaIM BOJIOW M COJIEBBIM PACTBOPOM, CYIIHIIH
Haa 6e3B0MHBIM Na,SO,, QUIBTPOBAIN, KOHIICHTPHUPOBATH JI0 CYXOr0 OCTAaTKa M OCTATOK OYHIIAIH MOCPEICT-
BoM mpemnaparuBHoit BOXKX u 3arem mpemaparuBaoii TCX (DCM/MeOH=1/1) ¢ monydeHneM yka3zaHHOTO B
3aroJIOBKEe COCTUHCHHUSI B BU/IC OEJIOTO TBEPIOTO BEICCTBA. 'H aMmPp (CDCl;, 300 MI'mr): & M.z 7,85-7,81 (M,
1H), 7,75 (¢, 1H), 7,71 (¢, 1H), 7,61 (c, 1H), 5,80 (yur ¢, 1H), 4,84-4,67 (M, 1H), 4,13-4,08 (M, 1H), 3,52-3,42
(M, 3H), 3,27-3,12 (m, 2H), 2,94-2,90 (m, 1H), 1,92-1,54 (m, 4H), 1,34 (¢, 9H), 1,29-1,25 (m, 6H). MC (UDP):
m/z 628,2 [M+H]".

Ipumep 8. (5-(2,3-Huxinop-4-(1,1,1,3,3,3-rekcadprop-2-ruapokcunponad-2-un)permn)-2-((3R,55)-3,5-
quruapokcununepuant-1-kapoonun)ruazon-4-un)((S)-4,4-nudrop-2-meTunnuppoau auH- 1 - )MeTaHOH

)

Ho. c. ¢l
N/‘Sl/s CF3
OH
N~ CF3
HO % o

/~N

FF

Pacteop  (S)-atun  5-(2,3-muxnop-4-(1,1,1,3,3,3-rexcadrop-2-ruaporcunponan-2-un)penmn)-4-(4,4-
audTOp-2-Me THIIUPPOIUANH- 1 -kapGoHm)Tra3zon-2-kapookcmnara (100 mr, 0,16 MMOJIb, POMEKYTOUIHOE CO-
equnenue 14), ruapoxsiopuaa (3R,5S)-nunepuaun-3,5-nuona (25 mr, 0,16 mmons) u K,CO; (49 mr, 0,36
MMmouis) B MeOH (5 min) mepemermmBaiu ripu KT B Tewenue Houwn, BeUIMBAIN B BOay (50 MJI) M 9KCTparupoBaiiu ¢
ucnosibzoBanrem EtOAc (20 mix3). OObeUHEHHBIE OPraHUYECKUE CJIOM MPOMBIBAIU COJICBBIM PACTBOPOM,
cymunu Haj 6e3B0AHbIM Na,SO,, KOHUEHTPUPOBATIU IO CYXOTr0 OCTaTKa U OCTATOK OUMILAIU MOCPEACTBOM Tpe-
napaTtuBHOM BOXKX ¢ monydenreM yka3aHHOTO B 3aT0JI0BKEe COSTUHEHHS B BHIC OCSIIOTO TBEPOTO BEIECTRA. 'H
AMP (DMSO-dg, 400 MImr): 6 m.a. 9,17 (ym. ¢, 1H), 7,87-7,65 (M, 2H), 5,19-4,87 (M, 3H), 4,40-3,54 (M, 6H),
3,01-2,96 (m, 1H), 2,73-2.45 (M, 2H), 2,23-2,15 (m, 2H), 1,35 (x, J=10.8 I'y, 1H), 1,29-1,21 (m, 3H). MC (UDP):
m/z 685,7 [M+H]".

Ipmep 9. ((S)-4.,4-dudrop-2-metummppormaua- 1 -wr)(2-((3R,55)-3,5-muruapokcumumnepunui- 1 -
kap6onun)-5-(4-(1,1,1,3,3,3-rexcadrop-2-ruapokcunponan-2-min)-2-(TpudropMeTokcH ) peHHIT yTHA30I-4 - 1T )Me-
TaHOH
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Ho 2 FeQ
Nkrs OH
|
Y
N F5C CFs3
HO %
2 N (0]
FF

K pacrtBopy 2-(4-6pom-3-(tpudropmeroxcu)pennn)-1,1,1,3,3,3-rexcadroprnponan-2-ona (200 mr, 0,49
MMOJb, TpoMexkyTodHoe coemunenue 4/1) m ((S)-4,4-mudrop-2-metmmmppomuaud-1-um) (2-((3R,5S)-3,5-
JUruapokcununepuant-1-kapoonun)ruazon-4-un)meradona (148 mr, 0,38 mmosb, npomexyTouHoe coenuHe-
nue 15) B DMF (6 M) mo6asnsmun KOAc (74 mr, 0,76 mmons), PPhs (199 mr, 0,759 mmons) u Pd(OAc), (85 mr,
0,38 mmonb). TTocne no6aBieHus peakuroHHy cMech nepemewnBand npu 110°C B armocdepe N, B TeueHue
Houu. PeakuuoHHyto cmech BbuiBaiu B Boay (20 M) u skcrparupoBainu ¢ ucnosbzopaduem EtOAc (10 mix3).
OOBCIMHCHHYIO OPTaHUYECKYIO (a3y MPOMBIBAIM COJIEBHIM PACTBOPOM, CYIIIIM Hax 0e3BOAHBIM Na,SOy,
(UIbTpOBA W KOHICHTPUPOBATH 0 CYXOro ocratka. OCTaTOK OYHINANK C WCIOIH30BAaHWEM IPEapTHBHOMN
BOXKX ¢ momydeHHEM YKA3aHHOTO B 3arojioBKe COCIMHEHHS B BHAE Genoro TBepaoro semectsa. 'H SIMP
(DMSO-dg, 400 MI'm): 6 m.a. 9,29 (¢, 1H), 7,88-7,76 (m, 2H), 7,71-7,69 (M, 1H), 5,21-5,18 (M, 1H), 5,13-4,89
(M, 2H), 4,46-4,31 (M, 2H), 4,12-3,84 (M, 2H), 3,68-3,48 (M, 2H), 3,04-2,92 (m, 1H), 2,72-2,57 (M, 2H), 2,30-
2,11 (m, 2H), 1,41-1,14 (m, 4H). MC (U2P): m/z 701,7 [M+H]".

IMpumep  9/1.  ((S)-4,4-Iudrop-2-merunnupponuaun-1-un)(2-((3R,5S)-3,5-muruapoxcununepuaus-1-
kapoonmi)-3-(4-(1,1,1,3,3,3-rekcadrop-2-ruapoxcuiponan-2-uin)-2-(tpudropmetin ) peHun) ruazon-4-mim)me-
TaHOH

HO. 7 FaG
NJ\/S OH
|
/
N FsC CFa
HO B
Q O

FF

YkazaHHOE B 3aroJIOBKe COe/IMHEHHE NOJTyYalli, Kak OMUCAaHO B puMepe 9, ¢ ncnonb3opanuem 2-(4-0pom-
3-(rpudropmerun)penmn)-1,1,1,3,3,3-rekcapTopnponan-2-ona (mpomekyTouanoe coeamaeHue 4) emecrto 2-(4-
6pom-3-(tpudropmerokcn)denmn)-1,1,1,3,3,3-rekcadropnpoman-2-oma. 'H SIMP (DMSO-ds, 400 MI'w): & M.z
9,33 (¢, 1H), 8,10-7,98 (m, 2H), 7,80-7,77 (m, 1H), 5,23-5,16 (m, 1H), 5,15-4.91 (m, 2H), 4.,44-4.34 (m, 1H),
4,30-4,02 (M, 2H), 3,68-3,48 (M, 2H), 3,06-2,94 (M, 1H), 2,70-2,57 (M, 2H), 2,35-2,05 (M, 3H), 1,41-1,30 (m,
1H), 1,26-1,15 (m, 3H). MC (MDQP): m/z 685,7 [M+H]".

Hpmep 9/2. ((S)-4,4-Mudrop-2-metwmmappomumud-1-um)  (2-((3R,55)-3,5-murnapokcumumepunns- 1 -
kapOonmn)-5-(4-(1,1,1,3,3,3-rekcadrop-2-ru APOKCHITPOIIAH-2 -1 )-2 -U30ITPONOKCH(DCHIIT ) THA30J1-4 - IIT)ME TAHOH

O

HO, Q
N S, OH
|
/
N F3C CFs3
HO %
—~N (o]
FF

YkazaHHOE B 3aroJIOBKE COSAMHCHUE TIOIyYajIv, KaKk OMMCAHO B IIpuMepe 9, ¢ ucmoib3oBanreM 2-(4-6poM-
3-uzonpomnokcudennn)-1,1,1,3,3,3-rekcapropnponan-2-oya (mpomMexyTouHoe coeavnenue 4/2) emecro 2-(4-
6pom-3-(tpudropmetokcu)dermn)-1,1,1,3,3,3-rexcadropnpomnan-2-oma. "H SIMP (DMSO-ds, 400 MI'1): & M.z
8,92 (c, 1H), 7,52-7.,44 (m, 1H), 7.,41-7.34 (m, 1H), 7,29-7.27 (M, 1H), 5,21-5,13 (M, 1H), 5,12-4,93 (M, 2H),
4,79-4,64 (m, 1H), 4,45-4,34 (m, 2H), 3,95-3,75 (m, 2H), 3,64-3,48 (m, 2H), 2,99-2,.87 (m, 1H), 2,36-2,05 (™,
3H), 1,46-1,17 (m, 10H), 1,06-1,04 (v, 1H). MC (MDP): m/z 675.8 [M+H]".

Ipumep 9/3. N*N*-Jlustun-5-(2-3tun-4-(1,1,1,3,3,3-rexcadrop-2-ruapoxcunponan-2-mn)penn)-N-(2-
THAPOKCU-2-METUITPOITI ) THA301-2 . 4-AruKapOoKcaMu

e}

HO

X\N&s OH
RO

F;C CF3

P

/

VkazaHHO€ B 3arojiOBKe CO€JIMHEHHUE MONYYalu, KaK ONMKUCAHO B puMepe 9, HauuHas ¢ NNy Tn-N*-
(2-ruApoKCH-2-Me THIIPOIIIIT ) THA301-2,4-TnKapOokcaMiia (IPOMEKYTOIHOE coeauHeHne 6) u 2-(4-0pom-3-
srunpennn)-1,1,1,3,3,3-rexcadropnponan-2-ona (mpomexyrounoe coemmuenne 3). 'H SIMP (CDCls, 300
MTI'u): & m.a. 7,69-7,64 (m, 2H), 7,57-7,54 (m, 1H), 7.41-7,38 (m, 1H), 4,58 (c, 1H), 3.48-3.,46 (M, 2H), 3,43-3,35
(M, 2H), 3,12-3,05 (m, 2H), 2,72-2,65 (M, 2H), 2,20 (c, 1H), 1,31 (c, 6H), 1,21-1,16 (M, 3H), 0,99-0,91 (M, 6H).
MC (M2P): m/z 570,1 [M+H]".

Mpumep  9/4.  N*N*-Tusrun-5-(4-(1,1,1,3,3,3-rexcadTop-2-rugpokcHiponan-2-m)-2-(TpupropMeToK-

- 60 -



033699

CI/I)(peHI/IJI)-Nz-(z-FI/I,Z[pOKCI/I-2-MCTI/IJIHpOHI/IJI)TI/IaSOH-2 4-uxapOOKcaMuL

JS/ F3CO

e

VKa3aHHOE B 3aT0JI0BKE COSITMHEHNE TIONYJallH, Kak OfMcano B mpumepe 9, Haumnas ¢ N* N - mnn-N*-
(2-ruapoxcu-2-MeTUINPOnmI)Tua3oa-2,4-qukapbokcamuna (IpoMexKyToyHoe coeauHeHue 6) u 2-(4-6pom-3-
tpudropmeroxcudennn)-1,1,1,3,3,3-rexcadropnponan-2-ona (npomexyrounoe coenuuenue 4/1). 'H SIMP
(CDCls, 300 MI'n): 8 m.a. 7,76-7,58 (M, 4H), 4,66 (c, 1H), 3,55-3.,44 (M, 4H), 3,22-3,11 (m, 2H), 1,97 (c, 1H),
1,60 (c, 6H), 1,18-1,03 (m, 6H). MC (MDP): m/z 626,1 [M+H]".

[pumep  9/5.  5-(2-Xnop-3-¢prop-4-(1,1,1,3,3.3-rexcadrop-2-runpokcunponat-2-un)dernn)-N*,N*-
I[I/IT)TI/IJ'[-Nz-(2-FI/IZ[p0KCI/I-2-MeTI/IJ'[1'IpOHI/II[)TI/IaBOJ'[ 2, 4-Z[I/IKap60kcaMI/IZ[

orls,”

o8
YKka3aHHOE B 3ar0JIOBKE COEIMHEHHE MOYYaH, KaKk onucaHo B npumepe 9, Haumnas ¢ N* N*-nuorun-N*-
(2-ruapoKcUu-2-MeTUINPONHIT)THA30-2,4-1KkapOokcaMua (MIPOMEKYTOUHOE cOoeauHeHue 6) u 2-(4-0pom-3-
xnop-2-droppernn)-1,1,1,3,3,3-rekcadropnponan-2-ona (mpomexyrodroe coexprenne 3/1). 'H SIMP (CDCls,
300 MI'm): 8 m.1. 7,76-7,72 (m, 1H), 7,65-7,61 (M, 1H), 7,46-7,40 (m, 1H), 5,39 (c, 1H), 3,50-3,38 (m, 4H), 3,23-
3,17 (M, 2H), 2,10 (¢, 1H), 1,31 (¢, 6H), 1,11-1,00 (M, 6H). MC (UDP): m/z 594,1 [M+H]".
Mpuvep 10, (4-(7-Azadbumkio[2.2. 1 |renran-7-kapoonrwn)-5-(2,3-nuxmop-4-(1,1,1,3,3,3-rekcadrop-2-
rugpokcunponad-2-ui)penun)tuazon-2-un)((3R,5S)-3,5-nuruapoxcununepruant- 1 -ui)MeTaHoH
[}

HO,
N ‘ S, CFs3
Y OH
N CF,
HO o

Pacteop oatmn  4-(7-azaburmkiio[2.2.1]renran-7-kapoonrwmn)-5-(2,3-muxmop-4-(1,1,1,3,3,3-rekcadTop-2-
THAPOKCUIPOTan-2-wi)peHni ) Trnazon-2-kapookcunara (200 mr, 338 MKMOJIB; TPOMEXYTOUHOE coeTuHeHHE 16),
rugpoxaopuna (3R,5S)-nmunepuaun-3,5-nuona (50 mr, 0,33 mmons) u K,CO;5 (102 mr, 744 mxmons) B MeOH
(10 mn) nepememirBanu npy KT B TeueHue Houu, BbLIMBAIU B BOAy (50 MI1) M 3KCTparupoBaiu ¢ UCIOJIb30BaAHU-
em EtOAc (20 Mnx3). OObeTMHEHHBIE OPTaHUYECKUE CIIOW MPOMBIBAITU COJIEBBIM PACTBOPOM, CYIIMIIM Haa 0e3-
BOIHBIM Na,SO,, KOHIEHTPUPOBAIU JO CYXOTr0 OCTaTKa U OYUINANM MOCPEACTBOM mpenapatuBHOi BOXX ¢
T0JIy4EHHEM YKA3aHHOTO B 3arOJIOBKE COSIAMHEHMS B BUIE *KeNToro TBepaoro Bewecrsa. 'H SIMP (DMSO-ds,
400 MI'n): & m.a. 9,18 (yur. ¢, 1H), 8,02-7,70 (m, 1H), 7.65 (n, J=8.4 T'u, 1H), 5,25-5,14 (m, 2H), 5,07 (n, J=5.2
'y, 1H), 4,54-4,39 (M, 3H), 3,62-3,53 (m, 2H), 2,98 (1, J=11,2 I'y, 1H), 2,60 (1, J=11,2 'y, 1H), 2,27-2,20 (M,
1H), 1,61-1,45 (m, 8H), 1,39-1,31 (M, 1H). MC (MDP): m/z 661,7 [M+H]".

[pumep 10/1. (4-(7-Azadurmkio[2.2.1]renran-7-kapoouwn)-5-(2,3-muxmop-4-(1,1,1,3,3,3-rekcadrop-2-
THAPOKCUTIPOTIan-2-wi)perni)trazon-2-nm)((3S, 4R) 3,4-TUTUAPOKCUTTHPPOTUINH- | -WT)METAHOH

HOp JS/ .
@ )

F3C CF3

F4C CF3

OH
CF3

VYkazaHHOe B 3arojioBKE COSIMHEHHNE TIONYYall C MCMOJIb30BaHNEM TIPOIIEIYPhI, OMTMCAHHON IS TpUMepa
10, ¢ wcnonp3oBanueM ruapoxiopuaa (3S,4R)-muppomunnn-3,4-nuona BMecto ruapoxiopuna (3R,5S)-
mnepuann-3,5-mona. 'H SIMP (DMSO-ds, 400 MI'tr): & M. 9,20 (ymn. ¢, 1H), 8,03-7.83 (M, 1H), 7.65 (1.
I1=8.0 I'u, 1H), 5,12-5,04 (m, 2H), 4,57-4,48 (M, 2H), 4,25-4,10 (m, 3H), 3,91-3.87 (M, 1H), 3,68-3.64 (M, 1H),
3,48-3.41 (m, 1H), 1,67-1,43 (m, 8H). MC (MUDP): m/z 647,7 [M+H]".

Mpumvep 10/2.  4-(7-Azadumkio[2.2.1]renran-7-kapoonrwn)-5-(2,3-nuxmop-4-(1,1,1,3,3,3-rekcadrop-2-
ruapokcunponad-2-ui)pennn)-N-(2,3 - auruIpokcu-3-MeTUI0y TUIT ) THUa301-2-KapOoKcaMu g

HOK/\ o o
HO H//S/S ¢
N/ ) CF;
OH
o CFs

YkazaHHOE B 3ar0JI0BKE COCTWHCHNE MOyHald ¢ MCIOMB30BAHNEM TIPOTICYPHI, OMMMCAHHOMN TS TIprMepa
10, ¢ ucnonwszoBaHueMm l-amMuHO-3-MeTHNOyTaH-2,3-1M0ja BMecTo ruapoxiopuna (3R,5S)-nunepuaun-3,5-
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nuona. ‘H SIMP (DMSO-dg, 400 MI'u): & m.a. 9,18 (yur. ¢, 1H), 8,59-8,56 (m, 1H), 7,98-7,62 (m, 2H), 4.95 (xn,
J=5.2 T'u, 1H), 4,47-4,34 (M, 3H), 3,66-3,61 (M, 1H), 3,45-3,40 (M, 1H), 3,30-3,19 (m, 1H), 1,52-1,36 (M, 8H),
1,13 (¢, 3H), 1,09 (¢, 3H). MC (UDP): m/z 663,7 [M+H]".

IIpmmep 10/3. (S)-(5-(2-Xmop-4-(1,1,1,3,3,3-rekcad Top-2-rupoKcunpornan-2-mn)Geann)-2-(3-TuIpoKCH-
3-(2-ruapoKCUNpOIIan-2-uil)a3eTh AuH- | -kapOOHUIT)THA30I-4- 11 )( 2-METUIITUPPOJIUIUH- | -UT)METAHOH

OH [e]
N Cl
?(?C JS[\{WH
- OH
@‘ o CF3
VYkazaHHOE B 3aroJIOBKE COSJMHEHUE MOJTyUalld C UCTIOJIb30BAHUEM MPOLIEAYPbI, ONMUCAHHOM AMsl pUMepa
10, waumnas ¢ (S)-atun  5-(2-xmop-4-(1,1,1,3,3,3-rexcadrop-2-ruapokcunponan-2-un)dpennn)-4-(2-
METHIITUPPOIUINH- | -kapOOHUIT) THA30.1-2-KapOoKkcuiara (MpoMexkyTouHoe coeanHenue 16/1), ¢ ucnonb3oBaHu-
eM 3-(2-ruapokcunponan-2-un)azeTuanH-3-ona (MpoMeKyTouHoe coequHeHue 11) BMecTo ruapoxsopuia
(3R,5S)-numepunnn-3,5-110574a. 'H amp (CD;0D, 300 MI'm): 6 m.xa. 7,88 (c, 1H), 7,76-7,73 (m, 1H), 7,63-7,59
(m, 1H), 4,99-4,86 (m, 1H), 4,51-4,38 (m, 2H), 4,18-4,16 (m, 1H), 3,90-3,87 (M, 1H), 3,59-3,51 (m, 2H), 2,14-
1,57 (m, 4H), 1,23-1,09 (m, 9H). MC (UDP): m/z 630,1 [M+H]".
[pumep 10/4. (S)-5-(4-(1,1,1,3,3,3-I'excadrop-2-ruapoxcunponad-2-mi)-2-( Tpudropmern)pennn)-N-(2-
TUIPOKCHU-2-METHITPOIHT )-4-(2-MeTUANUPPOTUINH- | -KapOOHUIT ) THA301- 2 -KapOOKCAMHU],
OH o)

VKa3aHHOE B 3ar0JIOBKE COCJIMHEHUE MOTyYall ¢ UCIIOIb30BAHUEM MPOIISAYPhI, OMCAHHON IS IpUMepa
10, maumnHas c (S)-atun 5-(4-(1,1,1,3,3,3-rexcadrop-2-ruapoxcumponan-2-mn)-2-(tpudropmetin) permn )-4-(2-
METHITHPPOIAIHH- | -kapOOHMIT)THA301-2-KapOokcunaTa (MIpoMeKyTOUHOS coenuHeHne 16/2), ¢ UCmos30BaHm-
eM 1-aMHHO-2-MeTHWIponan-2-01a BMecTo ruapoxiaopuia (3R,5S)-nmunepuun-3,5-mmona. 'H SIMP (CDCl,,
400 MI'): 6 m.1. 8,11 (c, 1H), 7,92-7,90 (m, 1H), 7,65-7,59 (M, 2H), 4,44-4,12 (m, 1H), 3,55-3,48 (m, 4H), 2,08-
1,53 (m, 4H), 1,32 (¢, 6H), 1,19-1,15 (m, 3H). MC (MDP): m/z 622.2 [M+H]".

[pummep 10/5. ((3R,55)-3,5-/lurnnpoxcununepuant-1-um)(5-(4-(1,1,1,3.3,3-rexcadrop-2-TuApOKCHITPO-
nas-2-un)-2-(tpudropmern)pennn)-4-((S)-2-MeTUIIUP PO IUH- | -KapOOHMUIT ) THA30I-2 - AT )METAHOH

HO, [o]
NJS/S FaG
N/ ) CFs
. OH
HO o CF,
are

YKa3aHHOE B 3ar0JIOBKE COCMHEHUE MOTyYall ¢ UCIOIb30BAHUEM MPOLEAYPbl, OMCAHHON AJIs MpUMepa
10, maumHas c (S)-atun 5-(4-(1,1,1,3,3,3-rexcadrop-2-ruapoxcumnponan-2-mn)-2-(tpudpropmerin)hperun)-4-(2-
METHIMHAPPOJIHIMH- | -KapGOHMI ) THA30/1-2-KapOokemiaTa (IIpoMexyTouHoe coemunenne 16/2). 'H SIMP (400
MI'n, CDCl;): & m.x. 8,09-8,04 (M, 1H), 7.98-7,89 (M, 1H), 7,59-7,46 (M, 1H), 5.53-5,17 (M, 1H), 4.82-4,72 (M,
1H), 4,17-4,15 (m, 2H), 3,69-3,45 (M, 3H), 3,15-3,12 (M, 2H), 2,20-1,74 (M, 4H), 1.53-1,43 (M, 3H), 1.15-1,12
(M, 2H). MC (MDP): m/z 650,1 [M+H]".

[pumep 10/6. (S)-(5-(4-(1,1.1,3.3,3-'excadrop-2-ruapokcuriponan-2-uin)-2-(rpudropmerun)penns)-2-(3-
THAPOKCH-3-(2-THIPOKCHUITPOTIaH-2-1IT)a3e THIH- | -kapOoHWIT ) THa30I-4 -1iT)(2-MeTHATMP pOITH AN H- | -

WIT)METaHOH
OH

(0]
N FiC
. OH
@j o CF3
YKa3aHHOE B 3ar0JIOBKE COCMHEHUE MOTyYall C UCIOIb30BAHUEM MPOLEAYPbl, OMCAHHON AJIs MpUMepa
10, mauwmnas c (S)-atun 5-(4-(1,1,1.3,3,3-rexcadrop-2-ruapoxcumnponan-2-min)-2-(tpupropmerin)perun)-4-(2-
METHIIHPPOIUAANH- | -kKapOOHMIT)THA301-2-KapOoKcHnaTa (MIpoMeKyTOUHOe coenunenue 16/2), ¢ ucmop30BaHm-
eM 3-(2-ruapoKCUnponaH-2-ui)a3eTUAnH-3-01a (IpoMexKyTouHOoe coequHeHue 11) BMecTo TuapoxIopuaa
(3R,5S)-mumepuia- 3, 5-110Ma. "H SIMP (DMSO-ds, 400 MI'm): & m.a. 8,06-8,00 (m, 2H), 7,77-7,31 (M, 1H),
5,94-5,89 (m, 1H), 4,86-4,78 (m, 2H), 4,39-4,35 (m, 1H), 4,31-4,26 (m, 1H), 3.98-3,97 (m, 1H), 3,77-3,58 (m,
3H), 2,00-1,88 (M, 2H), 1,76-1,74 (m, 1H), 1,51-1,49 (m, 1H), 1,11-1,04 (m, 9H). MC (UDP): m/z 664,2 [M+H]".
[pumep 11. Dran a. 2-(4-bpom-2,3-nuxnopdennin)-1,1,1-rpudropbyran-2-on
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Cl Cl

CF,

K pacrBopy 1-(4-6pom-2.3-nuxnoppennn)-2,2,2-rpudroparanona (2,0 r, 6,2 MMOJIb, IPOMEKYTOUHOE CO-
enuHenue 2, tan a) B THF (20 mn) no kamnsm podapnsimu xnopun srunMaraus (4,50 mi, 2.8 M B THF, 12,6
MmMmodb) Tipu -30°C B atmocepe N, u cmech nepememmuBany npu KT B Teuenue 5 4. PactBop paz6asnsiiu Boj-
HbiM NaH,Cl npu 0°C u skcrparupoBanu ¢ ucnonb3oBanueM EtOAc (x2). O0beMHEHHbIE OPraHUYECKUE CI0U
npoMbiBa H,O w1 comeBbIM pacTBOpoM, cynmviy Haj 6e3B0aHBIM Na, SOy, PprinbTpoBany, KOHIIEHTPHPOBAIN /10
CYXOTO ocTaTka W octartok ounmany nocpeacrBom FCC na cummkarene (PE/EtOAc=30/1) ¢ momyvyenneM yka-
3aHHOTO B 3ar0JI0BKE COCIMHEHUS B BUJE JKEITOIO TBEPAOrO BEIIECTRA.

Mpumep 11. Dran b. Drtun  5-2,3-guxnop-4-(1,1,1-rpudrrop-2-rugpokcudyran-2-mn)peHun)-4-

(nmaTunkapOaMonit)Tuazon-2-kapookcuiaT
Q c. ¢
/\OJS/S OH
|
/
N FaC
/\; °

PactBop 2-(4-6pom-2,3-nuxnopgennn)-1,1,1-tpudropdyran-2-ona (2.0 r, 5,7 mmons, npumep 11, sran a),
atun 4-(auyTrnkapbaMowit)Traszon-2-kapbokcunata (1,4 T, 5,7 MMOJTb, TPOMEKYTOYHOE COCMHEHUE 6, ITall a),
KOAc (1,1 1, 11,4 mmoms), PA(OAc), (650 mr, 2,9 mmons) i PPh; (760 mr, 2,9 mMmons) 8 DMF (10 mir) ipoy-
Basu N, B TeueHue 5 MuH u 3arem nepememuBanu rnpu 110°C B reuenne Houn. [loydeHHBIN pacTBOp OXJIaxkaa-
m o KT, paz6asnsnn H,O u axcrparnpoBaim ¢ ucnonszoBanneM EtOAc (x3). O0beanHeHABIE OpraHiIecKre
CIIOM IIPOMBIBAJIN COJEBBIM PACTBOPOM, CYLIMIM Haj 0e3BOIHBIM Na,SO,, GuibTpoBaiy, KOHIEHTPUPOBAIU A0
CYXOTO OcTarka u octatok ounmnany nmocpenctsoM FCC Ha cunukarene (PE/EtOAc=5/1) ¢ mony4uenneM yka3aH-
HOIO B 3aroJIOBKE COEJMHEHMS B BU/IE 0EJI0ro TBEP/OIo BEIECTBA.

[pumep 11. Oran C. 5-(2,3-luxnop-4-(1,1,1-rpudrop-2-runpoxcudyran-2-mn)dpenu)-4-

(audTUIKApOAMOWIT)THA30II-2-KapOOHOBAs KUCIOTA
[¢)

Cl Cl
HOJSI/S OH
N/
FaC
N °
K pacTBopy ITUN 5-(2,3-nuxnop-4-(1,1,1-rpudrop-2-ruapokcubyran-2-un)enun)-4-

(mmatunkapoamon)ruazon-2-kapookcunara (1,0 r, 2,0 mmons, mpumep 11, atan b) B emecu EtOH (5 M) u H,O
(1 mu) no6asmsim KOH (213 wmr, 3,80 mvois) u cMech nepemermBany B Teuenue 3 1 npu KT. PacTBop koHIIeH-
TPUPOBAIIM JI0 CYXOTO OCTaTka, a ocTaTok pactBopsuid B H,O. pH moBomunu 1o ~5 ¢ HOMOIIBIO 2H. BOJHOIO
pactBopa HCI nmpu oxnaxneHun Ha jeasHoit Oane. ITomydeHHYI0 cMeCh HKCTPAarupoBa ¢ MCIOJIB30BAHUEM
EtOAc (2x20 mn). O0bequHEHHbIE OopraHuyeckue ciaou npoMbiBaad H,O U coneBbIM pacTBOPOM, CYIIMIU HAJ
0e3B0HbIM Na,SO,, GUILTPOBANIK U KOHUECHTPUPOBAIU 0 CYXOr0 OCTAaTKa ¢ MOJYyYeHUEM YKA3aHHOTO B 3aro-
JOBKE COETMHEHUS B BUJE JKEJITOIO TBEPIOrO BEILECTRA.

Hpumep  1la.  5-(2,3-Juxnop-4-(1,1,1-rpudprop-2-ruapoxcu6yran-2-un)denun)-N*, N*- nuarun-N>-(2-
MAPOKCU-2-METUINPONUI)THA301-2,4-1ukapOokcamu (pauemar)

Ho ? o, ¢l
X\N)KNFS/ OH
\j CFBC —
& ©

Cmech  5-(2,3-mmxmnop-4-(1,1,1-rpudrop-2-runpoxcndyran-2-wun)pern)-4-( I3 THIKapOaMOWIT ) THA3011-2-
kapO6oHoBo# kMcTOTHI (600 Mr, 1,2 Mmmous, ipumep 11, stan ¢), 1-ammrHO-2-MeTrAnponan-2-ona (118 mr, 1,33
mmodtb), HATU (916 mr, 2,41 mmoas) u DIPEA (311 mr, 2,41 mmous) B DCM (5 M) nepememnmBainu mpu KT B
teuenne 3 4. Cmeck BeimmBany B H,O u axcrparupoBanu ¢ ucronb3oBanreM DCM (2x20 mi). O6beTHHEHABIE
OPraHUYeCKUe CJIOU IIPOMBIBAIM BOJIOM U CONEBBIM PACTBOPOM, CYILUIU HaJ 0e3B01HbIM Na,SOy, ¢uisTpoBanu
Y KOHIICHTPUPOBAIHU 10 cyXoro ocrarka. Ocrarok ouuinany nocpeacrsoM FCC na cunukarene (PE/EtOAc=3/1)
C MOJIyYEHHEM YKA3aHHOTO B 3ar0JI0BKE COSJMHEHNS! B BUIE OEJI0r0 TBEPIOro BEIECTBA.

Ipumep 11b u mpumep 1lc. 5-(2,3-Iuxnop-4-(1,1,1-rpudrop-2-rugpoxcutyran-2-umi)denmm)-N* N*-
Z[I/I3TI/IJ'I-N2-(2-FI/IZ[pOKCI/I-Z-MeTI/IJ'[HpOHI/IJ'I)TI/IaBOJ]-2,4-,I[HKap60KcaMI/I,H (pazneneHHblE OAWHOYHBIE SHAHTHOME-

pEI)
o o
c, ¢l c.
HO)(\NJKrs OH HOX\NJS/S OH
H ‘/ ., H I/ R
N FiC N FaC
o) o
v ; S

N

/
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5-(2,3-muxnop-4-(1,1,1-rpudprop-2-ruapokcudyran-2-mi)dernn)-N* N*-murrun-N>-(2-rugpoxcu-2-me Tii-
mpomwi )THa3on-2,4-mukapookcamuy (paremar, npumep 11a) pasmensmm nocpeactsom xupanbHoit SFC (komon-
ka: Chiralpak IE, 5 Mxm 4,6x250 mm, smoent: CO,/MeOH 80:20, (0,2% DEA), remnepatypa komnonku 40,1°C) ¢
MOJTyYeHHEM JABYX pa3/IeNeHHBIX YHAHTHOMEpPOB. [lepBblii 3M0NpyeMblil SHAHTHOMED IPECTABISLT cO00# co-
eauHeHue u3 npumepa 11b: ' saMmP (CDCls, 300 MI'n): & m.a. 7,78 (0, J=8.4 'y, 1H), 7,64-7,60 (m, 1H), 7,51
(n, 1=8,4 T', 1H), 3,50-3,39 (m, 4H), 3,22-3,13 (M, 2H), 2,96-2,84 (M, 1H), 2,09-2,01 (M, 1H), 1,31 (¢, 6H), 1,07-
1,00 (m, 6H), 0,92-0,87 (m, 3H). MC (UDP): m/z 570,1 [M+H]". Bropoii stonpyemblii s3HaHTHOMEp TIPEACTaB-
N1 coboit coenwHaeHUe U3 mpumvepa 11c¢: '"H aMmp (CDCl;, 300 MI'm): 6 m.x. 7,78 (n, J=8.4 T, 1H), 7,64-7,60
(m, 1H), 7,51 (1, J=8.4 'y, 1H), 3,50-3,39 (m, 4H), 3,22-3,13 (M, 2H), 2,96-2,84 (M, 1H), 2,09-2,01 (M, 1H), 1,31
(c, 6H), 1,07-1,00 (m, 6H), 0,92-0,87 (M, 3H). MC (UDP): m/z 570,1 [M+H]".

I[Mpumep 12. Dram a. 5-(2,3-Ouxnop-4-(1,1,1,3,3,3-rekcadTop-2-ruapokcutponan-2-un)denun)-4-
(TMAPOKCUMETIIT) THA30JI-2-KapOOKCHIIAT KaJHS

O

c. cl
KOJS‘/S CF3
OH
N CF,
HO

PactBop st 5-(2,3-mmxmop-4-(1,1,1,3,3,3-rekcadrop-2-rugpokcunponan-2 -ui y}peHu )-4-(THAPOKCHME-
THIT)THa301-2-KkapOokcunara (2,08 r, 4,17 Mmmounb, npomekyTouHoe coeauHenue 14, sran b) u KOH (468 wr,
8,35 mmoinb) B emecu MeOH (25 mu) 1 H,O (5,0 mn) nepemerupanu npu KT B TeueHue HOUM, KOHLIEHTPUPOBA-
JM JI0 CYXOTO OcCTaTka, pactBopsuti B Et,O, GprirbTpoBaiy v cymmin 1o/ BaKyyMOM C TOJy9eHHEM yKa3aHHOTO
B 3aroJIOBKE COCTMHEHUS B BHJIC OEIOTO TBEPIOTO BEIECTBA.

IIpmmep 12. Dram b. Tpame-Merun 3-(5-(2,3-muxmop-4-(1,1,1,3,3,3-rekcadTop-2-THAPOKCUTIPOTIAH-2-
wn)peHnN )-4-(THAPOKCUMETHIT ) THA301-2-KapOOKCAMHUIO JITMKITI00y TaHKApOOKCHIAT

o

o

)\j ? o gl
"/N)S/s
HO )

CF,
OH
CF,
HO
PactrOp 5-(2,3-nuxnop-4-(1,1,1,3,3,3-rekcadTop-2-rugpokcumnponan-2 -ui ypeHun )-4-(TuAPOKCUME-

TI)THA307-2-kKapookcunata xanus (1,16 r, 2,00 mmonb, mpumep 12, stam a), TUAPOXIOpPHAA TPAHC-METHI 3-
aMuHOIIMKII00yTaH KapOokcmnata (398 mr, 2,40 mmons), DIPEA (645 mr, 5,00 mmone) u HATU (736 wr, 2,00
mmouib) B DMF (15 mi) nepemewmBany npu KT, koHIEHTpUpoBaiy 0 CyXOro ocrarka, pa3BOAWIM BOIOH U
JKCTparupoBanu ¢ ucnosub3oBaHueM EtOAc Tpu paza. OObeIMHEHHBIE OPraHUYECKUE CIOU MOCIEA0BATEIBHO
MPOMBIBAJIA TPH Pa3a BOJOW M COJIEBBIM PACTBOPOM, CYLIMIHM HaJ 0e3BOAHBIM Na,SO,, (UALTPOBaIM, KOHIICH-
TPUPOBAIM A0 CyXOro ocrarka u ouuiianu nocpeacrsom FCC Ha cunukarene (PE/EtOAc=ot 2/1 no 1/2) ¢ no-
JYYEHUEM YKA3aHHOIO B 3ar0JIOBKE COSIMHEHUS B BUIE O€0r0 TBEPAOro BELIECTRA.
[pumep 12. 3tan c. 5-(2.3-Auxnop-4-(1,1,1,3,3.3-rekcadrop-2-ruapokcunponan-2-unyperun)-2-((Tpauc-
3-(MEeTOKCHKapOOHUI IIUKIO0YTHIT ) KapOaMOWT ) THa30/1-4-KapOOHOBAs KACIOTa
o
OAD Q c. o
"'N/Lkrs CF;3
RV
(o]

HO

K pactBopy Tpanc-merun 3-(5-(2,3-nuxnop-4-(1,1,1,3,3,3-rexcadrop-2-ruapokcunponan-2-un)peHn)-4-
(TUAPOKCHMETHIT ) THA30JT-2 -KapOOKCaMUI0 JIMKI00yTankapookcuiara (558 mr, 0,960 Mmmonb, mpumep 12, stan
b) 8 MeCN (10 M) u H,O (5,0 M) noGasnsimm amanerar iwoxdensona (1,28 r, 4,0 mmosis) 1 TEMPO (151 wmr,
0,966 MMob) U cMech nepeMelinBaiu B TeueHue S 4 npu KT, KOHIEHTpUpOBaIK 10 CYXOro OCTaTka v 3KCTpa-
rupoBaiu ¢ ucnonb3oBanneM EtOAc (x3). OObeTuHEHHBIE OPraHUYEeCKHE CIIOM MPOMBIBATH COJIEBBIM PacTBO-
pOM, CyITHIIN Hax 0¢3BONHBIM Na,SO,, (GHUIBTpOBAN, KOHICHTPUPOBAIH IO CYXOTO OCTaTka W OYHINAIH T10-
cpenctBoM FCC na cmmkarene (PE/EtOAc=1/2) ¢ oTy4YeHHEM YKa3aHHOTO B 3ar0JIOBKEC COCTUHCHHUS B BHUJIC
0enoro TBEpA0TO BEIIECTRA.

[Mpumep 12. Dran d. Ttpanc-Metmn-3-(5-(2,3-nuxnop-4-(1,1,1,3,3,3-rekcadpTop-2-rupoKCUIpOnaH-2-
win)pern )-4-(3tun(2,2,2-1pudTopI T )KapOaMOnIT ) THA30I-2-KapOOKCaMUI0 ) IUKI0 Oy TAHKapOOKCHIIAT

AN

o}
¢
)\D 7 Cl Cl
"'NJSI/S CF;
H OH
Y
N CFs

o]

FiC )
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Pactsop 5-(2,3-muxsop-4-(1,1,1,3,3,3-rekcadrrop-2-rupporcuriporiad-2-ui ) enin )-2-((tpanc-3-
(MeTOKCHKapOOHNT)IMKI00y THIT)KapOaMon)THazon-4-kapooHosoil kucyotsl (249 mr, 0,418 Mmons, mpumep
12, stam ¢), tuapoxmopuaa >Tui-(2,2,2-rpudroprtin)amuda (81,8 mr, 0,500 mmons), DIPEA (258 wmr, 2,00
mmois) 1 HATU (160 mr, 0,42 mmonb) B DMF (3,0 mit) nepemeinuBanu B Tedenue Houu npu KT, KoHUEHTpU-
pOBAK 0 CYXOro OCTaTka W OUYUINAIM HocpeacTBoM npenaparuHoii BOXKX ¢ monydeHueM ykasaHHOTO B 3a-
TOJIOBKE COEAMHEHNS B BUjIe OEIIOT0 TBEP/IOTO BENIECTBRA.

ITpumep 12.  tpanc-3-(5-(2,3-Nuxmnop-4-(1,1,1,3,3,3-rexcadrop-2-ruaporcunponad-2-ui)penun)-4-
(otin(2,2,2-rpudTopaTIuT)Kap6aMonIT) THa3071-2-KapOOKCaM 110 )ITMKII00y TaHKapOOHOBAST KHCITOTa

OH

o
)\B e c. ¢l
””NJ/\FS CF;
H OH
/
N CFs

/N ©

FsC )

K pacrBopy Tpanc-metn 3-(5-(2,3-muxnop-4-(1,1, 1, 3, 3, 3-rexcayrop-2-rupokcurponan-2-mi)peHumn)-
4-(atn(2,2,2-Tpud TopITHIT)KapOaMOIIT) THA30IT-2 -kKapOokcaMuIo JimkoOyrankapookerara (141 wmr, 0,200
MMOJIb, npumep 12, stan d) B cmemanubix pacrsopuressix (THF/MeOH/H,0, 1/1/1, 10 mn) gobasmsiiu Li-
OH-H,0 (33,6 mr, 0,802 mmonb) u cmech nepementuBanu npu KT B Tedenue nouu, noso i 10 pH 2 ¢ momo-
upto 11, BogHoro pacteopa HCI u 3arem pasz6asisuiu EtOAc. TloaydeHHy0 cMech MPOMbBIBAIM BOION U COJie-
BbIM PacTBOpOM, cyumiu Haja Oe3BojanbiM Na,SO,, GuibTpoBanu, KOHIEHTPUPOBAIU JIO CYXOr0 OCTaTka U
OUMIIATM TIOCpeAcTBOM npernapaTuBHoif BOXKX ¢ monydeHueM yka3zaHHOI'O B 3arojlOBKE COEJAMHEHHUS B BHUJIE
0EIIoTO TBEP/IOTO BEIICCTRA. 'H amp (CDCl, 300 MI'mm): & wm.m. 7,70 (ym. ¢, 1H), 7,51-7,36 (M, 2H), 4,84-4,76
(m, 1H), 4,15-4,03 (m, 2H), 3.61-3,37 (m, 2H), 3,21-3,16 (m, 1H), 2,87-2,78 (m, 2H), 2,53-2,42 (m, 2H), 1,33-
1,24 (m, 2H), 1,18-1,09 (m, 3H). MC (UDP): m/z 690, 0 [M+H]".

I[pumep  13. 4-(4-Droprumepuaun- | -kapoonmn)-5-(8-(1,1,1,3,3,3-rexcadrop-2-runpokcunponan-2-
W) XUHOTUH-5-111)-N-(2-ru1poKCH-2-Me TUIIIPOITIIT ) THA301-2 -KapOoKcaMu1

N
[N o,
OH

(@]
HO N»\(S ) CF3
e
[¢]
>
¢

Cwmech 2-(5-6pomxunonun-8-un)-1,1,1,3,3,3-rexcadroprponan-2-ona (30 mr, 0,080 mmosnb, npomexyToy-
HOE COEJIMHEHUE 17), 4-(4-¢proprmnepuna- 1 -kap6oHIIT)-N-(2-THAPOKCH-2 -M e TUITIIPOIIHIT) THA301-2-
kapOokcamuga (26 mr, 0,079 mMonb, mpomexkyrouHoe coemuaeHue 6/1), Pd(OAc), (6,0 mr, 0,027 mMmons),
RuPhos (14 wmr, 0,030 mmoib), KOAc (16 mr, 0,16 mmors) 1 nuBanesoit kucinorsi (3,0 mr, 0,029 MmMosib) B Gy-
tuponutpwie (1 mim) merasmpoBamm mocpeactsoM GapOotupoBanms N, depes pactBop B TeueHue 5 muH. Kon-
TeitHep 3aTeM repMetusupoBany U HarpeBanu npu 115°C B Teuenne 15 4. Tlocne oxmakaeHus peakMOHHOMN
CMECH JI0 KOMHATHOM TeMIlepaTypbl cMech KOHIIEHTpUpoBainu U ounmmany nocpeacrsoM FCC Ha cunmkaresne (0-
100% EtOAc B renTanax) u 3arem nocpeacrsom npenaparusroit BOXX (10-95% CH;CN B H,0, 0,1% TFA) ¢
[OJIy4EHHEM YKA3aHHOI'O B 3arojOBKE COCAMHCHUSI. "H SIMP (CDCls, 400 MI') & m.x1. 8,90 (x, J=3.0 'y, 1H),
8.43 (n, I=7,6 'y, 1H), 8.16 (1, J=7,6 T'u, 1H), 7.75 (n, J=8,1 T'n, 1H), 7,73 (yu. ¢, 1H), 7.63 (na, J=4.6, 8.6 I'ny,
1H), 4,66 (1, J=47.5 'y, 1H), 3,84-3,95 (m, 1H), 3.53 (u, J=5, 1 T'u, 2H), 3,19-3.33 (M, 3H), 1,68-1,80 (m, 1H),
1,37-1,57 (m, 2H), 1,35 (¢, 6H), 0,84-1,08 (m, 1H). MC (MQP): m/z 623,2 [M+H]".

IMpumep 14. Drtan a. 5-(2,3-Huxmnop-4-(1,1,1,3,3,3-rexcadrop-2-ruaporcunponad-2-ui)dpenun)-N,N-
T TIIT-2-(THOMOP (hoH-4 -Kap OOHIIT ) THA30IT-4 -KapOOoKCaMU

0
Sf\ NJS,S ch el
N T ﬁ\@éﬁ
OH
/\)N o CF;

Pacteop  5-(2,3-mmxmop-4-(1,1,1,3,3,3-rekcadrop-2-ruapokcunponan-2-mn) perwn)-2-(Tnomop homia-4-
kapOoHWIT)THA30J-4-KapOoHoBOM KucmoThl (147 wmr, 0,258 MMons, mpomexyrounoe coemuueame 20), HATU
(148 wmr, 0,389 mmonp) u DIPEA (84 mr, 0,65 mmons) B DMF (3 mu1) mepemermmsany nipu KT B Teuenue 1 4,
3ateM noGasism qudTHIaMuH (23 mr, 0,31 MMomB) 11 cMech repemeniBany B TeueHne Houn. CMech pa3dasis-
T BOJIOW M SKCTparupoBaiv ¢ ucnonb3oBanneM EtOAc (x3). O0beTMHEHHbIE OpPraHUuecKye CJIOM POMBIBAITN
COJIEBBIM PAcTBOPOM, CyIIHIIHA Hajx 6e3BoaHBIM Na,SO,, GpunsTpoBany, KOHIIEHTPAPOBAIH JI0 CYXOT'O OCTaTKa H
octarok ounmanu nocpenctBoM FCC na cummkarene (PE/EtOAc¢=3/1) ¢ monmyveHneM yka3aHHOTO B 3ar0JIOBKE
COCJIHCHUS B BHJIC GETIOTO TBEPIOTO BEIICCTBA.

IIpumep 14. Oran b. 5-(2,3-Huxmnop-4-(1,1,1,3,3,3-rexcadrop-2-ruaporcunponad-2-ui)dpenun)-N,N-
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anaTn-2-( 1-okennorrnoMopdoanH-4-kapOoHUT ) THA30.1-4-KapOoKcamu
o

’S//\N ¢ O\«
Rl av s
OH
~N ° CF;
)
K pacrBopy 5+(2,3-nuxnop-4-(1,1,1,3,3,3-rekcadrop-2-rugpokcurponan-2-min)denunn)-N,N-1u3tun-2-
(Trnomopdonua-4-kapoonu)trazon-4-kapookcamuaa (122 mr, 0,195 mmons, npumep 14, stam a) 8 DCM (10
M) mobarnsiin m-CPBA (39 mr, 0,20 MMons, 85%) mpu 0°C u cmech niepememurany ipu KT B TedeHne HOUM.
Cwmech racwim BoaHbeM pacTBopoM NaHSOs, pasbamnsim BogubM pactBopoM NaHCO; w akcTparnpoBaiv ¢
ucnoan3oBanneM EtOAc (x3). O6be1ruHeHHbIE OPraHUYECKUE CJIOU TPOMBIBAIU COJIEBBIM PACTBOPOM, CYILIHIIH
Has 06e3BoHBIM Na,SO,, (GUIBTPOBATM W KOHIIEHTPUPOBAIH JI0 CYXOTO OCTATKa C MOTYYEHHEM YKa3aHHOTO B
3aroJIOBKE COETMHEHUS B BU/IE )KENTOrO TBEPAOIO BEIIECTRA.
[Mpumep 14. Dran c. 5-(2,3-Huxnop-4-(1,1,1,3,3,3-rekcadrop-2-runpoxcuriponad-2-um)denun)-N,N-
auaTun-2-( 1-oxcuno-1-((2,2,2-rpudropanieTun )JuMuHO )y TuoMoponun-4-kapOoHUI ) THA30.1-4 -KapOOKCaM KU

o
cl
N>S//\N s cl
Foly( o N I CFy
© OH
/\)N o CF;

K pactropy 5-(2,3-mmuxmop-4-(1,1,1,3,3,3-rexcadrop-2-ruapoxcurponan-2-un)perun)-N,N-aqustun-2-( 1-
okcunoTnoMopdomH-4-kapdormn)Tnaszon-4-kapdbokcamuna (108 mr, 0,169 mmos, pumep 14, stam b), 2,2,2-
tpudropaneramuia (38 mr, 0,34 mmoins), MgO (27 mr, 0,68 mmoub) u Rhy(OAc), (8 mr, 20 Mkmoinb) B DCM (8
M) pobasnsin PhI(OAc), (82 mr, 0,26 MMoTb) 1 cMech niepemernuBany pu 40°C B Teuenue 6 4. [lomyueHnyro
CMeECh pa3z0aBIIsUIM BOIOW W TPU pas3a dKCTparupoBalid ¢ ucrnonb3oBaHueM EtOAc. OObeIMHEHHBIE OpraHuve-
CKWE CJIOW TIPOMBIBAITM COJIEBBIM PACTBOPOM, CYMIMIM Hax 6e3BoAHBIM Na,SO,4, GumsTpoBasivi, KOHIIEHTPHPOBA-
JIM 10 CYXOro ocTarka u ocrarok ouniany nocpeacrBom FCC na cunukarene (PE/EtOAc=5/1) ¢ nmonydeHuem
YKa3aHHOI'O B 3ar0JIOBKE COEJMHEHUS B BUJIE OEJIOr0 TBEPOrO BELICCTRA.

[Mpumep 14. 5-2,3-Auxnop-4-(1,1,1,3,3,3-rekcadrop-2-ruapoxcunponan-2-ui)denun)-N,N-quarui-2-(1-
UMUHO- | -0kcun0THOMO phoTHH-4-KapOOHMIT ) THA301-4 -KapO OKCaMHu T

o
HN:S//\N s N\ o
o~ CF,
chy
3
SN0

K pacrBopy 5-(2,3-mmxnop-4-(1,1,1,3,3,3-rekcadrop-2-ruapoxcumporna-2-minyderw)-N,N-amarur-2-(1-
okeu10-1-((2,2,2-rpudropane T )uMuHO ) THoMOPpdouH-4-kapOoHn ytuazon-4-kapbokcamuna (82 wmr, 0,11
MMOTb, ipuMep 14, stan ¢) B MeOH (4 mur) no6asmsimu K,CO; (38 mr, 0,28 MMoIb) B cMech NepeMEInBAIN
npu KT B TeueHue 2 4, pazdasisiu BOj0#M U IKcTparupoBaiu ¢ ucnoib3oBaHueM EtOAc (x3). OObeuHEeHHbIC
OPraHUYECKUE CIIOU MPOMBIBAIM COJEBBIM PAcTBOPOM, CYIIMIM Haj 0e3BoAHbIM Na,SOy,, (QUIABTPOBAIM, KOH-
LHEHTPUPOBAIU 0 CYXOr0 OCTATKa M OCTATOK OYMIIAIM MOCPEACTBOM mpenapaTuBHoii BOXX ¢ nonydyenuem
YKa3aHHOTO B 3ar0JIOBKE COCJMHEHUS B BUJC OCIOr0 TBEPJOTO BEIECTBA. H amp (CDCl;, 400 MI'n): & m.a.
7.71 (yur ¢, 1H), 7,55 (n, J=8,8 ['n, 1H), 5,02-4,99 (M, 1H), 4,80-4,77 (M, 1H), 4,40-4,36 (m, 1H), 4,23-4,22 (M,
1H), 3,47-3,42 (M, 2H), 3,25-3,21 (M, 6H), 3,70 (c, 1H), 1,12-1,04 (M, 6H). MC (UDP): m/z 655,0 [M+H]".

ITpumep 14/1. (S)-(5-(2.3-Auxnop-4-(1,1,1,3,3,3-rexcadTop-2-ruppokcurponan-2-mi yperwn)-2-(2-
WMHHO-2-0KCH/10-2-Tha-6-azacniupo| 3.3 Jrenran-6-kap6onun)ruazon-4-un)(4,4-mudrop-2-mernnnupponuans-1 -
WUT)METAHOH

VYkazaHHOE B 3ar0JIOBKE COE/IMHEHKE MOIy4alld, Kak ONUCcaHo B mpumepe 14, Tarbl a, ¢ U KOHEUYHbIH JTar,
C WCTIONB30BaHMEM Ha dtamne a S5-(2,3-muxmop-4-(1,1,1,3.3.3-rexcadrop-2-ruapokcunponan-2-uin)pennn)-2-(2-
OKCHI0-2-THa-6-azacnipo| 3.3 [renran-6-kapOOHHUI ) THA30.-4-KapOOHOBOM KUCIOTHI (TIPOMEKYTOTHOES COCITIMHE-
maue 20/1) smecro 5-(2,3-muxnop-4-(1,1,1,3,3,3-rekcadrop-2-ruapokcunponan-2-un ypenmnn)-2-(TnHoMmophoITiHH-
4-xapOoHuT)THA301-4-KapOOHOBOM KUCIOTHI U Tuapoxiopunaa (S)-4,4-nudrop-2-MeTunnuppoauuaa (pome-
JKYTOUHOE coeJHeHue 12) BMECTO AUATHIAMUHA. 'H amPp (CDs0D, 500 MI'n): 6 m.n. 7,95-7,87 (M, 1H), 7,59-
7,55 (M, 1H), 5,06-5,00 (m, 2H), 4,51-4.31 (m, 8H), 4,22-4,12 (M, 1H), 2,71-2,66 (M, 1H), 2,22-2.18 (m, 1H),
1,38-1,28 (M, 3H). MC (UDP): m/z 715,0 [M+H]".
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[Tpumep 14/2. (S)-(5-(2,3-Muxmop-4-(1,1,1,3,3,3-rekcadTop-2-rHapoKCUTIpoTiaH-2 - peHmn)-2-(2-
(METHIMMHWHO)-2-0KCH10-2-THa-6-a3actmpo| 3.3 [renran-6-kapOonwn)tnazon-4-wmn)(4,4-mudTop-2-MeTHATTUPPO-
JUAUH- | -UI)MeTaHOH

K pactBopy (S)-(5-(2.3-muxmnop-4-(1,1,1,3.3,3-rexcadrop-2-runpoxcurnponad-2-un)heHun)-2-( 2-uMruHO -2~
OKCHI0-2-THa-6-a3acmupo| 3.3 |renran-6-kapOouun) tuazon-4-un)(4,4-mudTop-2-Me TUITUP POTVINH- | -HT)MeTa-
uona (81 mr, 0,11 mmoms, mpumep 14/1) 8 DMF (4 M) mobasnsmu K,CO3 (23 mr, 0,17 mmois) u Mel (26 wr,
0.17 mMonb) 1 cmech nepemewunBand npu KT B TeueHue HOuM, 3aTeM pa3zdaBisiid BOAOH U TPU pasa IKCTparu-
poBanu ¢ ucnoan3zoBaHueM EtOAc. OObeqMHEHHbIE OPraHUMUYECKHUE CIOM MPOMbBIBAIM COJEBLIM PACTBOPOM, CY-
UM Hax 0e3BOAHbIM Na;SOy, GUIbTpoBaaM M KOHLEHTPUPOBAIM J0 CyXOro ocrarka. OCTaTok OYMINANM C
UCTIONBb30BaHKeM npenaptuBHoii BOJKX ¢ monyueHuem yka3aHHOrO B 3aroJIOBKE COEAMHEHUS B Buiae 0€a0ro
TBEPJIOTO BEIIECTRA. 'H aMmp (CDCl;, 500 MTI'm): & m.a. 7,62 (m, J=8,5 T't, 1H), 7,45 (m, J=8.,5 I't, 1H), 5,01-
4,90 (m, 2H), 4,54-4.27 (M, 6H), 4,04-3.95 (m, 2H), 3,54 (c, 3H), 3,25-3.17 (m, 1H), 2.65-2,57 (M, 1H), 2,18-2,11
(M, 1H), 1,39-1,22 (m, 3H). MC (MDP): m/z 729,0 [M+H]'".

[Mpumep 15. (S)-5-2-(Audropmernn)-4-(1,1,1,3,3,3-rexcadrop-2-ruapoxcunponas-2-ui)penun)-N-(2-
THAPOKCH-2-METHITPOTINN)-4-(2-METHITMPPOTMANH- | -kKapOOHWMIT) THA301-2-KkapOoKcaM U

HO, o] F
X\N/g, F
S
Hop
CF
N/ 3
. OH
o

CFs
B kondy B atMocgepe azora 3arpyxkaiu (S)-N-(2-ruapokcu-2-MeTuanponu )-4-(2-MeTuInuppoauaus-1 -
kapOoHun)THazon-2-kapbokcamua (2,0 r, 6,42 mMMoab, OpPOMEXyTouHoe coeaunHenue 15/1), 2-(4-Opom-3-
(mudpropmerun)dpenun)-1,1,1,3.3,3-rexcadpropnponan-2-o1 (2,63 r, 7,06 MMOJIb, TPOMEKYTOUHOE COCAUHEHUE
18), K,CO; (1,78 r, 12,84 mMoab), nuBaneByto kuciaoty (0,26 r, 2,57 mMoins), Pd,(dba);-CHCl; (0,50 1, 0,48
MMOJIB), cataCXium® A (0,35 1, 0,96 mmois) u B-6yTuporuTpunt (30 mi). [ToxydeHHEBIH pacTBOp IepeMeITBa-
au B redeHue 16,5 4 npu 100-105°C. PeaklidOHHYIO CMECh 3aTEM OXJIaXAaId 10 KOMHATHON TEMIIEPATYPbI, pas-
6aemsmm H,O (30 M) u BomHyTO a3y dKkcTparupopany ¢ ucrnoaszoBanreM EtOAc (30 mi). O6penuHeHARIE Op-
TaHWYECKHE CIIOW KOHIICHTPUPOBAIH TTOJ] BAKYYMOM M HEOUYMIICHHBIN NPOXYKT oumiaiy nocpeactsoM FCC Ha
cunmkarene (EtOAc/renrran=ot 1/2 1o 2/1) ¢ ronydeHreM yka3aHHOTO B 3aT0JIOBKE COSAWHEHUS B BHJIE TPS3HO-
0€e510ro TBEPAOTO BEUICCTBA. 'H amPp (CDs0D, 400 MI') 6 8,14 (a, J=1,8 I'u, 1H), 7,97 (a, J=7,9 I'u, 1H), 7,63
(nn, J1=14.,4, 8,2 I'n, 1H), 7,07-6,76 (M, 1H), 4,55-4,11 (M, 1H), 3,70-3,41 (M, 4H), 2,16-1,89 (M, 2H), 1,87-1,78
(M, 1H), 1,63-1,55 (m, 1H), 1,28 (c, 6H), 1,18-1,12 (an, J=16,1, 6,4 T', 3H). MC (UDP): m/z 604,1 [M+H]".
[Mpumep 15/1. (R)-5-2-(JIudpropmernn)-4-(1,1,1,3,3,3-rekcadprop-2-rumporcumnpornad-2-um)denwn)-N-(2-
THIPOKCH-2-METUIPOIN )-4-(2-MeTUINHUPPOTUAKH- | -KapOOHUIT) THA301-2 -KapOOKCaM K

F
9 F
H NI / OH

CF,

H-ByTupoHUTpUa (2 M), KOTOpLIA B TeueHue 45 MuH 0apOOTHPOBaIM aproHOM, J00aBasau k cMecu (R)-
N-(2-ruapoxcu-2-MeTHanponui)-4-(2-MeTuInuppoauaut- 1 -kapOdonun)tuazon-2-kapookcamuna (150 mr, 0,482
MMOJIb, IPOMEXYTOUHOE coenunerne 15/2), 2-(4-6pom-3-(mudropmermn)pennn)-1,1,1,3,3,3-rexcadropnpomnan-
2-ona (0,17 1, 0,46 Mmos, TpoMexyTouroe coenuueane 18), K,CO; (0,27 1, 1,95 MMOITE) W THBAICBOM KUCITO-
Tl (0,025 1, 0,241 MMmosb). TlodydeHHYI0 cMech JOMOTHUTEIbHO 0apOOTHPOBANM a30TOM B TE€YEHHE 25 MUH.
3arem pobasnsnu Pd((t-Bu)sP), (0,025 r, 0,048 mmons) npu KT B arMocdepe azora u cMech 0apOboTUpOBaAIn
a30ToM B TeueHue 2 MuH. CMmech 3atem Harpesaiu mipu 100°C B Tewenue 19 muH, oxnaxkmramy 1o KT u ¢punstpo-
Banu uepe3 Celite®. Ocanox nocne guibrpoBanus npoMbiain EtOAc u opraHnveckuit cjioll mpoMbIBaiu Ha-
CBhIIIEHHBIM BOAHBIM pacTBopoM NaHCOj;, Boj0#d U cosieBbIM pacTBOpoM. OpraHUYecKUid CAOW CYIIMIM HaJ
6e3BonupIM MgSO,, QuIBTpOBaANN, KOHIEHTPUPOBAIH O CYXOTO OCTAaTKa W OCTATOK OYHMINATIH MOCPEICTBOM
FCC na cumkarene (o1 0 10 60% EtOAc B DCM) ¢ moiyueHHeM yKa3aHHOIO B 3aroJOBKe coeqMHeHus. 'H
SIMP (CDCl;, 400 MI't): & m.a. 8,08 (c, 1H), 7,83 (t, J=9,1 I'n, 1H), 7,64-7,43 (m, 2H), 6,97-6,64 (M, 1H), 4,93
(c, 0,3 H), 4.89 (c, 0,7 H), 4,31-4,1 (m, 1H), 3,58-3,33 (M, 4H), 2,07-1,49 (M, SH), 1,32 (c, 6H), 1,15 (x, J=6,3
', 2H), 1,07 (1, J=6,4 T, 1H). MC (MDP): m/z 604,1 [M+H]".

[Mpumep 15/2. (S)-5-2-(Tudropmernn)-4-(1,1,1,3,3,3-rexcadTop-2-rumporcunpona-2-un)denrn)-N-(2-
TUIPOKCU-2-METUANPONN)-4-(2-METUINUNEPUIUH- | -KapOOHKT)THA30-2-KapOOKCaAM UL
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H-BytrponuTpmi (2 M), KOTOpEIA B TeueHne |1 1 6apOoTHpoBany aproHoMm, 106asisan k cmecu (S)-N-(2-
MAPOKCH-2-MeTHNponun)-4-(2-MeTunnunepuaun- 1 -kapooHu)Tnaszon-2-kapookcamuaa (63 mr, 0,19 mmons,
NpoMeKyTouHoe coeaunenue 15/3), 2-(4-6pom-3-(mudropmerun)pennn)-1,1,1,3,3,3-rekcadpropnponan-2-ona
(100 wmr, 0,268 mmoab, npomexxkytouHoe coeaunenue 18), K,CO; (0,12 1, 0,87 MMoub) U MUBaNEBO# KUCIOTHI
(0,009 1, 0,088 Mmoms). CMech 6apboTHpOBAH a30ToM B TedeHue 20 MuH. 3atem modasistu PA(OAc), (9,7 mr,
0,04 mvons) n n-(1-amamanTin)-N-Oytundocdun (14,8 mr, 0,041 mmons) mpu KT B arMocdepe azota n cmech
OapboTupoBay a30ToM B Teuenue 1 muH. Cmeck Harpesaw npu 100°C B Tewenune 3 qHel, oxmaxnamm 1o KT n
¢unsTpoBamu uepes Celite®. Ocanok mocne punasTpoBanus npombBain EtOAc n opraHnyeckuii cioi mpoMebI-
BaJIM BOJHBIM HACHIMLIEHHBIM pacTBOpoM NaHCO; W coneBbIM pacTBOpOM, CYIIWIM Haja 0e3BoAHBIM MgSQ,,
(pmITBTPOBANN, KOHIIEHTPUPOBAITH JI0 CYXOTO OCTaTkKa M OCTaTOK ouniaiy nocpeacTBoM FCC na cunmkarene (0T
0 10 60% EtOAc B DCM) ¢ nonyuenueM yka3aHHOTo B 3arosioBke coeaunenus. 'H SIMP (CDCls, 600 MI'): &
Mm.a. 8,13 (c, 1H), 7.88 (0, J=8.2 T'u, 1H), 7,64 (c, 1H), 7.56 (0, J=7,7 I'u, 1H), 6,95-6,73 (M, 1H), 4,82 (c, 0,5H),
4,54 (c, 1H), 4,39 (1, J=13,5 I', 0,5H), 3.83 (c, 0,5H), 3,48 (nn, J=6.4, 1,7 I'u, 2H), 3,28 (n, J=13.4 I'y, 0,5H),
2,88 (1, J=13,3 'y, 0,5H), 2,77 (1, J=13.5 I'u, 0,5H), 2,04-1,98 (M, 1H), 1,49-1.41 (m, 4H), 1,32 (c, 6H), 1,28-
1,18 (m, 1H), 1,11 (n, J=6,8 'y, 1,5H), 1,01 (a, J=7,0 'y, 1,5H), 0,86-0,78 (M, 1H). MC (UBP): m/z 617,7
[M-+H]".

[pumep 15/3. 4~(7-Azabuiukno[2.2.1]renran-7-kapoounn)-5-(2-(mudropmernn)-4-(1,1,1,3,3.3-
rekcadrop-2-ruapokcunipornan-2-un)dern )-N-(2-ruIpoKkcn-2-Me THITTPOTIHIT ) THA30J1-2-KapOoKcamMu |
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Yka3aHHOE B 3arojiIOBKEe COCIMHCHME TOTYYasIH, Kak omucano B mpumepe 15/1, ¢ ucnonmszoBanvem 4-(7-
azabunmkio[2.2.1]renran-7-kap6ounn)-N-(2-ruipoKCH-2 -METUIIITPOTIIT ) THA307-2-KapOokcaMuaa  (TIpoMexKy-
ToyHoe  coexmHeHme  15/4)  Bmecro  (R)-N-(2-ruapokcu-2-MeTHponui)-4-(2-MeTUIMpPOTIiH-1 -
KapOOHWI)THa301-2-KapOoKcaMuia. 'H sSIMP (CDCl;, 600 MI'n): 6 m.n. 8,13-8,07 (m, 1H), 7,88-7.82 (1, J=8.,0
I'y, 1H), 7,62 (1, J=6,3 ', 1H), 7,51 (n, J=8,2 I'y, 1H), 6,81 (T, J=54.9 ', 1H), 4,72 (c, 1H), 4,66 (c, 1H), 4,20
(c, 1H), 3.49 (1, J=6.3 I'u, 2H), 1,97 (c, 1H), 1,73-1.66 (M, 2H), 1,46-1,36 (M, 6H), 1,33 (c, 6H). MC (MDP): m/z
615,6 [M+H]'".

[Tpumep 15/4. (S)-5-(2-(Anpropmermn)-3-drop-4-(1,1,1,3,3,3-rexcadTop-2-ruApOKCHITPOTIaH-2-
win)enun)-N-(2-THApOKCH-2-METHITIPOITI )-4-( 2-Me TUIITUP PO AN H- | -kKapOOHMIT ) THA301-2-KapOoKCcaMu ]
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Yka3zaHHOE B 3arojIOBKE COSAMHEHWES TOTyJalv, kKak onucano B mpuMepe 15/1, ¢ ncmomszosanmem (S)-N-
(2-THAPOKCH-2-METHITIPOTIHI )-4-(2-MEe THIITPPOTHNH- | -kapOOHMIT)THA307-2-KapOokcamMuaa (TIPOMEXKyTOTHOE
coenunenue 15/1) Bmecto (R)-N-(2-ruppokcu-2-MeTuinponuin )-4-(2-MeTUANUppouani- 1 -kap6oH1I ) THa30.1-2-
kapbokcamuia u 2-(4-6pom-3-(mudropmerun)-2-gproppennn)-1, 1, 1, 3,3,3-rekcadropnpomnan-2-omna (IpomMexy-
TouHOE coemuueHue 27) BMecTo 2-(4-6pom-3-(mupropmernn)pennn)-1,1,1,3,3,3-rekcadropnponan-2-oma. 'H
SAMP (CDCl;, 500 MI'n): ¢ m.a. 8,00-7.91 (m, 1H), 7,60-7.55 (M, 1H), 7,38 (a1, J=18.2, 8,4 I'u, 1H), 6,97-6,74
(M, TH), 4,86 (c, 1H), 4,41-4,.32 (m, 0,3H), 4,24-4,15 (m, 0,7H), 3,62-3,41 (m, 4H), 2,12-1,84 (M, 4H), 1,78-1,75
(M, TH), 1,33 (¢, 6H), 1,20 (1, J=6,3 T', 2H), 1,13 (1, J=6,4 'u, 1H). MC (MUDP): m/z 621,6 [M+H]".

IMpumep 15/5.  (S)-5-(3-Xmop-2-¢prop-4-(1,1,1,3,3,3-rekcadrop-2-runpoxcunponan-2-un)denwmn)-N-(2-
MAPOKCH-2-MEeTHANPONNN)-4-(2-METHIUPPOIUANH- | -kapOOHMIT ) THA301-2 -KapOOKCaM UL
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Yka3zaHHOE B 3arojiOBKE COCAMHEHME MOJIyYalid, Kak onmucaHo B mpumepe 15/1, ¢ ucnonb3oBanuem (S)-N-
(2-ruapokcu-2-MeTuanponui )-4-(2-MeTHInUP PO H- 1 -kapOoHMT )THA30/-2-KapOoKkcaMua ([IPOMEXKYTOUHOE
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coemmHeHne 15/1) Bmecto (R)-N-(2-rumpokcu-2-MeTHIIpo i )-4-(2 -Me THATTHP pOTU AU H- | -KapOOHIIT ) THA30IT-2 -
kapbokcamuma u 2-(4-06pom-2-xop-3-¢propdpenmn)-1,1,1,3,3,3-rekcapTopnponan-2-ona (IMPOMEKYTOIHOE CO-
enuHenue 26) Bmecto 2-(4-6pom-3-(amdropmernn)dennn)-1,1,1,3,3,3-rekcapropnponan-2-ona. 'H SIMP
(CDCls, 500 MI'u): 6 m.a. 7,60-7,56 (m, 3H), 4,37-4,27 (M, 0,8H), 4,17-4,11 (m, 0,2H), 3,74-3,35 (m, 4H), 2,16-
1,89 (m, 4H), 1,88-1,75 (m, 1H), 1,32 (c, 6H), 1,29 (a1, J=6, 3 'y, 2H), 1,03 (a1, J=6.,4 'y, 1H). MC (UDP): m/z
605,5 [M+H]".

[Mpumep 15/6. (S)-5-(2-(Andropmerokcn)-4-(1,1,1,3,3,3-rekcadrop-2-ruapokcunponad-2-ui)denus)-N-
(2-ruapokcH-2-MeTHANPONH )-4-(2-MeTHIINUPPOJIH U H- | -kapOOoHWIT ) THA30.1-2-KapGoKcaM A
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VYkazaHHOE B 3arOJIOBKE COCIMHEHHE MOJIYYaIH, KaKk OMMCAHO B mpuMepe 15/2, ¢ ucnonrs3oanneM (S)-N-
(2-ruppoxcu-2-MeTHIIPOIII )-4-( 2-Me THIIMTHUP POTMIUH- | -kapOoHMIT ) THAa3071-2-KapOokcaMuna (IpoMeKyTOUHOe
coenuHenne 15/1) Bmecto (S)-N-(2-ruapokcn-2-MeTHIponwn)-4-(2-MeTHImunepuanH- 1 -kapOoHHT ) THa3011-2-
kapOokcamuma u 2-(4-6pom-3-(mudropmerokcu)pennn)-1,1,1,3,3,3-rekcadropnponan-2-oia (MpoMeKyTOUHOE
coemuienne 24) Bmecto 2-(4-Gpom-3-(mudropmernn)dennn)-1,1,1,3,3,3-rexcadbropnponan-2-ona. 'H SMP
(CDCl;, 600 MI'mr): & m.a. 7,64-7,53 (M, 4H), 6,70-6,42 (m, 1H), 4,76-4,74 (M, 1H), 4,29-4,25 (m, 0,7H), 4,12-
4,09 (m, 0,3H), 3,64-3,58 (m, 0,7H), 3,55-3,35 (M, 3,3H), 2,12-2,05 (m, 0,7H), 2,04 (c, 0,7H), 1,99-1,92 (m,
0,6H), 1,94-1,81 (m, 2H), 1,80-1,74 (M, 1H), 1,31 (¢, 6H), 1,26 (n, J=6,3 I'y, 2H), 1,01 (a, J=6,4 I'u, 1H). MC
(UPP): m/z 619,6 [M+H]".
ITpumep 15/7. (S)-5-(4-(1,1,1,3,3,3-T'ekcadTop-2-runpokcumponan-2-uin)-2-metokcudenumn)-N-( 2-
TUAPOKCH-2-MEeTUANPOII )-4-(2-MeTUIIUPPOIU A1 H- | -kapOOHWIT ) THa301-2-KapOokcaMus

VYka3zaHHOE B 3ar0JIOBKE COSIMHEHHE MOJIYUaIH, Kak OMHUCaHO B mpuMepe 15/2, ¢ ucnonp3oanneM (S)-N-
(2-ruppokcH-2-MeTHIIPOTN )-4-( 2-Me THIIMTHP POIMINH- | -kapOoHMI )THa301-2-KapOokcaMuna (IpoMeKyTOUHOe
coemmHeHne 15/1) Bmecto (S)-N-(2-rugpokcu-2-MeTHInponun)-4-(2-MeTUInunepuanH- 1-kapOooHmT) Trazon-2-
kapOokcamuna n 2-(4-6pom-3-merokcudennn)-1,1,1,3,3,3-rekcadropnponan-2-ona (MpoOMeKyTOUHOE COETHUHE-
Hue 25) BMecto 2-(4-6pom-3-(audropmernn)dennn)-1,1,1,3,3,3-rekcadropnponan-2-oma. 'H SIMP (CDCl;, 500
MIu): & m.a. 7,69-7,65 (m, 1H), 7,54 (n, J=8,2 T'u, 1H), 7,36 (¢, 1H), 7,32-7,28 (m, 1H), 4,49 (yw. c, 1H), 4,35-
4,26 (m, 1H), 3,91 (c, 1H), 3,90 (c, 2H), 3,76-3,71 (m, 0,3H), 3,65-3,45 (M, 0,7H), 3,52-3,41 (m, 2H), 3,17-3,12
(m, 0,5H), 3,05-3,00 (m, 0,5H), 2,26 (c, 0,7H), 2,21 (c, 0,3 H), 2,03-1,97 (m, 1H), 1,85-1,62 (m, 2H), 1,52-1,49
(m, TH), 1,30 (c, 6H), 1,24 (n, J=6,4 T, 2H), 0,87 (1, J=6,5 T'n, 1H). MC (UDP): m/z 583,6 [M+H]".

[Mpumep 15/8 (S)-4-(4,4-Tudrop-2-meTunnupponuani- 1 -kapoouun)-5-(2-(mudpropmermn)-4-(1,1,1,3,3,3-
rexcadrop-2-ruapoxcurnponas-2-mwi)heHun )-N-(2-THAPpOKCH-2 -METHIIIPOITHI ) THA301-2-KapOoKcaMu g
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VYKa3zaHHOE B 3arojOBKe COCOUHEHHUE MOJIydalid, KaK OmMcaHo B mpumepe 15/1, ¢ ucnonszoBanuem (S)-4-
(4,4-nudrop-2-MeTUNNUPPOaKaAKH- 1 -KapOoHUM )-N-(2-rHapoKCH-2-METHIIPOIII ) THA30/1-2-KapOoKkcamuaa
(npomexxytouHoe coenuHenue 15/5) Bmecro (R)-N-(2-ruapokcu-2-mMeTuianponui)-4-(2-MeTuinuppoauus-1-
kapGonnT)THa301-2-KapGokcamuaa. 'H SAMP (CDCl;, 600 MT'u): & m.a. 8,12-8,04 (M, 1H), 7,91-7,83 (M, 1H),
7,54-7,46 (M, 2H), 6,87-6,63 (M, 1H), 4,71-4,66 (M, 0,3H), 4,5-4,47 (m, 0,7H), 4,27 (c, 1H), 4,05 (x, J=12,7 T'y,
1H), 3,93 (x, J=12,0 T'y, 0,7H), 3.84-3,77 (M, 0,3H), 3,57-3,42 (m, 2H), 2,58-2,50 (M, 1H), 2,21-2,01 (M, 1H),
1,87 (c, 0,7H), 1,78 (c, 0,3H), 1,34 (¢, 6H), 1,33-1,29 (m, 2H), 1,28-1,26 (m, 1H). MC (UDP): m/z 639,6 [M+H]".

[Mpumep 15/9. (S)-5-(2-2tnn-4-(1,1,1,3,3,3-rekcadrop-2-ruaporcunpornan-2-wui)derns)-N-(2-ruaporcu-
2-MEeTHUITPOTININ)-4-(2-MeTHIIHPPOIUANH- | -kapOOHMIT) THa301-2-KapOoKcaMu
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VYkazaHHOE B 3ar0JIOBKE COSIMHEHHE MOIYYaIH, KaK OMMCAaHO B mpuMepe 15/2, ¢ ucnonrs3oanneM (S)-N-

- 69 -



033699

(2-TUApOKCH-2-ME THITIPOTIN) -4 -( 2-ME THITITUPPOTHIIH- | -kapOoHIT) THA30/1-2-KapOokcaMuia (TTPOMEXKYTOUHOE
coenmaenne 15/1) Bmecto (S)-N-(2-rumpokcu-2-MeTHIPOT)-4-(2-Me THIHITE pUARH- | -KapOOHIIT ) THA301T-2-
kapbokcamuia u 2-(4-6pom-3-orundennn)-1,1,1,3,3,3-rekcadropnponan-2-ona (IIPOMEKYTOUHOE COEAUHEHHUE
3) Bmecto 2-(4-6pom-3-(mudropmernm)penmn)-1,1,1,3,3,3-rekcadropnponan-2-ona. 'H SIMP (CDCl;, 600
MI'm): 6 M.zt 7,69 (c, 1H), 7,65 (T, J=6,4 I'n, 0,7H), 7,61 (1, J=6,4 I'n, 0,3H), 7,58-7,55 (m, 1H), 7,42-7,39 (™,
1H), 4,22-4,19 (m, 0,7H), 4,06 (c, 0,3H), 4,02 (c, 0.7H), 3.94-3,92 (M, 0,3H), 3,56-3,42 (M, 3H), 3,24-3,21 (M,
0,5H), 3,11-3,06 (m, 0,5H), 2,76-2,62 (M, 2H), 2,09 (c, 0,7H), 2,02 (c, 0.3H), 2,01-1,95 (m, 0,7H), 1,92-1,86 (M,
0,3H), 1,80-1,61 (M, 2H), 1,46 1,40 (m, 1H), 1,32 (c, 6H), 1,21-1,17 (m, 3H), 1,11 (1, J=6,3 I'u, 2H), 0,98 (a,
J=6,4 Ty, 1H). MC (MDP): m/z 581,7 [M+H]".

pumep 15/10. (S)-5-(2-Xmop-4-(1,1,1,3,3,3-rekcadrop-2-ruapoxcunponat-2-umn)penun)-N-(2-ruipokcu-
2-meTrimponin)-4-(2-Me T PPOTHANH- 1 - Kap6OHI/IJI)TI/Ia30H-2 KapOoKcamu

HO>(\ JH/ CF3
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YkazaHHOE B 3ar0JIOBKE COSIMHEHME MOIyJaln, Kak OnrcaHo B mpuMepe 15/2, ¢ ucnonp3zoBanmeM (S)-N-
(2-TunpOKCH-2-METHATIPOTINN) -4 -( 2-ME THITITUPPOTUINH- | -kapOoHIT) THA30/1-2-KapOokcaMuia (TTPOMEXYTOUHOE
coenmaenne 15/1) Bmecto (S)-N-(2-rumpoxcu-2-MeTHIPOIIT)-4-(2-Me THIIHITE pUARH- | -KapOOHIIT ) THA301T-2-
kapbokcamuna u 2-(4-6pom-3-xsopdennn)-1,1,1,3,3,3-rekcadroprponan-2-ona (IpOMEXyTOUHOE COCAMHEHHUE
4/3) Bmecto 2-(4-6pom-3-(muropmerun)pennn)-1,1,1,3,3,3-rexcadropnponan-2-ona. 'H SIMP (CDCls, 600
MI'n): 6 m.a. 7,88-7,85 (m, 1H), 7,70-7.58 (m, 2H), 7,56-7.,53 (m, 1H), 5.86 (c, 1H), 4,30-4,17 (m, 0,7H), 4,10-
4,07 (M, 0,3H), 3,60-3,39 (M, 2,7H), 3.40-3,24 (m, 1,3H), 2,34 (c, 0,7H), 2,27 (¢, 0,3H), 2,09-1,65 (m, 3H), 1,62-
1,57 (m, 0,3H), 1,53-1,46 (M, 0,7H), 1,31 (c, 6H), 1,17 (&, J=6,3 ', 2H), 1,03 (71, J=6,4 ', 1H). MC (UDP): m/z
587,7 [M+H]".

pumep 15/11. (S)-5-(6-(1,1,1,3.3,3-'ekcadTop-2-TuapoKCHATIpOTIaH-2 -1IT)-4-ME TN PUIIH-3-11)-N-(2-
Fl/Iﬂ,pOKCl/I-Z-MeTl/IJalOHl/IH)-4-(2-MGTI/IHHI/IHepl/Iﬂ,I/IH-1 KapOOHIT)THA3011-2-KapOOKCaMu
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Yka3aHHOE B 3aroJIOBKE COSAMHEHHE MOJy4yasy, Kak onkcaHo B npumepe 15, ¢ ucnons3obanueM (S)-N-(2-
THAPOKCH-2-METHNIPOTHI)-4-(2-MeTunnunepuaut- 1 -kap6oHUT) THa30.1-2-kapOoKcamMu1a (mpoMexyTouHOE
coemuaeHUe 15/3) BMecTO (S)-N-(2-rHapoKcH-2-MeTHIITPOTTHI )-4-(2-ME THITHPPOTUANH- | -KapOOHMIT) THA30IT-2-
kapOokcamuga u 2-(5-0pom-4-metunmupuaun-2-umn)-1,1,1,3,3,3-rexcadropnponan-2-omna (IpoOMexKyTOUYHOE CO-
enunenue 23/1) Bmecro 2-(4-6pom-3-(nudrropmernn)denun)-1,1,1,3,3,3-rexcadropuponan-2-ona. 'H SIMP
(CDCl3, 500 MI'p) & m.a. 8,67 (1, J=8,6 T'n, 1H), 7,66-7.60 (M, 1H), 7,42-7,34 (m, 1H), 5.47-5,33 (m, 1H), 5,12-
4,65 (M, 1H), 3,69-3,12 (m, 3H), 3,04-2,88 (m, 1H), 2,57 (n, J=7,5 T'y, 3H), 2,19-2,12 (M, 1H), 1,84-1,69 (m, 1H),
1,64-1,55 (m, 2H), 1,50-1,43 (m, 1H), 1,40-1,31 (m, 1H), 1,31-1,28 (M, 8H), 1,10 (i, J=6,9 ', 1H). MC (U3P):
m/z 583,0 [M+H]".

IMpumep 16. (S)-5-(2-Prop-4-(1,1,1,3,3,3-rekcadrop-2-ruapoxcunponan-2-mn)denun)-N-(2-runpoxcn-2-
METHITIPOTIAT)-4-(2-MEeTHITUPPOTUITH- 1 - Kap60HI/IJ'I)TI/IaBOH-2-Kap6OKCElMI/II[

)(\NJgr f©\§ )
CF3
Vka3aHHOE B 3aroJiOBKE COSIMHCHHE nonyqann, KaK OIICAHO ISl TPOMEKYTOYHOTO coearuHeHus 21, stan
b, ¢ wucmonszoBanueM (S)-N-(2-ruaApOKCH-2-METHINPOIIINI)-4-(2-MeTUITHP POTUINH- | -KapOOHMIT) THA30T-2-
kapOokcammuia  (ipomexkytounoe — coeamHenme  15/1)  Bmecto  N-(2-rHapoxcH-2-MeTHITIPOTHI)-4-
(rupoxcuMeTmT)THA30M-2-KapOokcamuaa  u - 2-(4-6pom-3-¢pTopdennn)-1,1,1,3,3,3-rexcadroppomnan-2-ona
(mpomesxkytounoe coeaunenne 4/4) Bmecto 2-(4-6pom-3-(mudropmerun)denun)-1,1,1,3,3,3-rexcadropnponan-
2-oma. 'H SIMP (CDCl;, 400 MI'w, cmech potamepos): & M.a. 7,94-7.51 (m, 4H), 4,33-3,24 (M, 5H), 1,96-1,78 (M,
4H), 1,31 (m, 6H), 1,28-0,96 (M, 3H). MC (MDP): m/z 572,1 [M+H]".
[pumep 17. Dran a. (S)-N-(3-Amuno-2,2-aumerun-3-oxcomnponun)-3-(2,3-nuxmnop-4-(1,1,1,3,3,3-
rekcadrop-2-ruapokcunponan-2-ui)denun)-4-(2-merunnunepu - 1 -kapOoHui ) ruazon-2-kapdokcamu
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YKa3zaHHOE B 3aroJioBKe COeIMHEHME MOJy4aad, KaKk OonucaHo A npuMepa 1, ¢ ucnoabzoBanueM 2-((3-
aMHUHO-2,2 - TAME THII-3 -0KCOTIPOTTIITKap 6amor)-5-(2, 3-muxyop-4-(1,1,1,3,3,3-rekcad Top-2-ruapoKCHTIPOTIaH-
2-un)dpeHnn)Tna3on-4-kapOoHOBOH KHUCIOTHI (IIPOMEXYTOUHOE coeauHenne 22) BMmecto 2-((3-amuuO0-2,2-
JUMeTII-3-0Kkconponui)kapoamoni)-5-(4-(1,1,1,3,3,3-rekcadrop-2-ruapoxcunponan-2-uin)Hadraius- 1 -um)u-
a3071-4-kapOOHOBON KHCTOTHI U (S)-2-METUIITUIEPHANHA BMECTO 4-METHITUITCPUIAHA.

I[lpumep 17. DBran b. (S)-N-(2-Lluano-2-metunnpornun)-5-(2,3-auxnop-4-(1,1,1,3,3,3-rexcadrop-2-
THIPOKCHIIPOTIaH-2 - 1) (peHIT ) -4~ 2 -ME THIIITATICP U TAH- | -Kap OOHIIT ) THAa30.1-2-Kap O0KCaMHT

NG 1 o, g
\fANJKrs OH
HoTl CF
) 3
N CFs
K o)
@

K pactopy (S)-N-(3-ammno-2,2-amumeTni-3-okconpormin)-5-(2,3-muxmop-4-(1,1,1,3,3,3-rexcadrop-2-
ruIpoKcunponan-2-un)denmn)-4-(2-meTunnunepuauH- | -kapOonun) tuazon-2-kapookcamuaa (168 wmr, 0,253
MMoTb, ipuMep 17, atam a) B cyxom DCM (10 mi) mobasnsomm TFAA (106 mr, 0,505 mmvoms) mpu 0°C 1 cMech
NepeMeNINBaI IpU TOH Temmneparype B Tedenue | 4. CMech racuim BoJIOH U TPH pasza 3KCTParupoBau ¢ Hc-
rosms30BaaEreM DCM. OObeIMHEHHBIC OPTaHUICCKHE CIIOW TTPOMBIBAJIM COJICBBIM PAcTBOPOM, CYIITMJIH Han 0¢3-
BOHBIM Na,SO,, GUIBTPOBATN U KOHICHTPUPOBAIH JI0 CYXOT'0 OCTATKA C TOIyYEHUEM YKA3aHHOTO B 3ar0JI0BKE
COEIMHEHUSI B BUJIE JKEJITOrO TBEPAOrO BEILECTBA.

MMpmvep 17. Oram c¢.  (S)-N-(3-AMUHO-3~(THAPOKCHAMIHO )-2,2-TUMETHITIPOTIA)-5-(2,3-muxnop-4-
(1,1,1,3,3,3-rekcarop-2-ruipokcuriponan-2-un)penun )-4-(2-Me TUINUne puuH- | -kapOOHUI) THA301-2 -

KapOoKcamMu I
NOH
Cl Cl
HoN N/Krs OH
H CF,
% CF,
(e}
N

Pacteop (S)-N-(2-tmano-2-metrmporian)-5-(2,3-maxmnop-4-(1,1,1,3,3,3-rekcadpTop-2-rTHIpOKCHTIPOTIaH-2-
un)penun)-4-(2-MeTunnunepuIun- 1 -kapoonun)ruazon-2-kapookcamuia (152 mr, 0,24 mmouns, npumep 17, stan
b), NaOEt (49 mr, 0,72 MM0IIb) U ruapoxiaopuaa ruapokcunamuna (25 mr, 0,36 mmons) B EtOH (5 M) nepeme-
mmBayi Tipu 65°C B TeueHre HOUH. J[0OABISIIM BOMY, MOCTE YEr0 CMECh SKCTPArvpoBaIM ¢ MCTIOTH30BAHUCM
EtOAc. OObeauHEHHBIE OPraHUYECKUE CIOM MNPOMBIBAIM COJICBBIM PACTBOPOM, CYUIMIM HAjA O€3BOIHBIM
Na,SO, n pupTpoBammn. OUIbTpaT KOHIICHTPUPOBATH /10 CYXOTO OCTaTKa ¢ TOJyYSHHEM YKa3aHHOTO B 3aro-
JIOBKE COE/IUHEHUS B BU/Ie €100 TBEPIOro BEIECTRA.

IMprmep 17. (S)-5-(2,3-Auxmnop-4-(1,1,1,3.3,3-rexcadrop-2-ruapokcunponan-2-wn)perni)-N-(2-MeTHI-2-
(5-okco-4,5-muruapo-1,2,4-okcaapason-3 -umpor ) -4-( 2 -Me THIITATICP U INH- | -Kap OOHWMT) THA30.1-2-
kapboxkcamu

Pactsop (S)-N-(3-amuHO-3-(THAPOKCUIMHAHO )-2, 2 - TUME TUIIPO TN )-5-( 2, 3 -muxumop-4-(1,1,1,3,3,3-
rekcaTop-2-ruipoKCUITpOnaH-2-ui)PpeHun)-4-(2-MeTuinunepuun- 1 -kapoonu ) tuazon-2-kapookcamuaa (122
mr, 0,18 mmoms, mpumep 17, stam ¢), NaOEt (61 mr, 0,90 mmois), CDI (156 mr, 0,90 mmoip) 8 EtOH (4 mur)
nepemernuBanu npu 70°C B Teyenue 72 4. 3aTeM J00aBISIU BOLY U CMECHh SKCTPArupOBAIU € UCIOIb30BAHUEM
EtOAc. OObevHEHHBIE OPTaHMYECKHE CIOW TPOMBIBAIN COJIEBHIM PACTBOPOM, CYIIMIM HaJ OE3BOIAHBIM
Na,SO4, punbTpoBanu U KOHUSHTpUpOBAIU. OCTATOK OUMINAIM € MCIOJb30BaHUEM MpenapTuBHO BOXKX ¢
TOTy4eHHeM YKa3aHHOTO B 3aroJiOBKE COSAMHEHHS B BHe Oeloro Tepaoro semectsa. 'H SIMP (CD;OD, 400
MI'n): & m.a. 8,04-7,84 (m, 1H), 7,60-7,56 (m, 1H), 4,79-3,48 (M, 4H), 3,15-2,88 (M, 1H), 1,70-1,51 (m, 4H),
1,45-1,03 (m, 11H). MC (UDP): m/z 704,0 [M+H]".

IMpmmvep 18.  (5)-5-(6-(1,1,1,3,3,3-'ekcadrop-2-rrapokcuriporan-2-mim)-4-(Tpr) TopMe THIT) TUPHIHH-3 -
n1)-N-(2-ruApOKCH-2 -ME TUIITP OTIHIN )-4-(2 -MEe TP POTUANH- | -KapOOHWIT) THA30.1-2 -Kap OOKCaMu
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B BbicylleHHbI B cymuiabHOM mikady ¢aakoH ao6asasian (S)-N-(2-ruapokcu-2-MeTuanponun)-4-(2-
METUANUPPOIUAUH- | -kapOoHUu)TUa30-2-kapOokcamua (87 mr, 0,28 MMOJb, MPOMEKYTOUHOE COEAMHECHUE
15/1), 2-(5-6pom-4-(Tpudropmernm)ymmpuann-2-un)-1,1,1,3,3,3-rekcaproprponan-2-on (100 mr, 0,26 mMmos,
npomexkyrounoe coeauaenue 23), Pd(OAc), (9 wmr, 0,038 mmoms), 2-murukiorekcundochuno-2',6'-mu-i-
nponokcu-1,1'-6udennn (RuPhos, 18 mr, 0,038 Mmmons), mueaneryto kucioty (10,5 mr, 0,1 mmons) u K,CO; (60
mr, 0,43 mMoinb). @rakon nomemmanu B atmocepy N,, 3aTem no6asisitu 6yTupoHuTpui (1,6 M, koTopsiit 6ap-
6otrpoBast N, B Teuenre | 1) v momyvyeHHyro cMech nepeMernuBany mpu 120°C B teuenne 17 4. Cmech oxia-
sxknamu 10 KT, ¢unsrpoBanu yepes Celite®, npombiBanu EtOAcC ¥ KOHIEHTPUPOBAIM OPraHUYECKUE COENMHE-
HUS JI0 CYXOT0 ocTaTka. K HeOUHIEHHOMY 0CTaTKy J00aBIAH 2-IUIUKIOTCKCHII(pochuHO-2',6'- TH-i-TIPOTTOKCH-
1,1'-6udennn (RuPhos, 18 mr, 0,038 Mmons), musaneryto kucioty (10,5 mr, 0,1 mvmons), K,CO5 (60 mr, 0,43
MMOJb) U OyTHpoHuTpua (1,6 mi). Cmech OapOoTupoBanu N, B TeueHue 30 MuH, 3arem go6assinu PA(OAc), (9
Mr, 0,038 MMOJIb) U B TeUeHHUE 2 MUH cMech OapOoTupoBaiu N, CMmech nepemeriuband npu 120°C B Teuenue 16
4, 3aTeM oxytaxnamu no KT, racumm Bomoit (15 mur), 3aTeM skcTparvpoBaimm ¢ ucmonb3osanueM EtOAc (2x20
). OpraHuyuecKue COeIUHEHUSI OOBEANHSIN, POMBIBAITU COJIEBBIM PACTBOPOM, Cymmian Hax NaySO,, Guibt-
POBAM ¥ KOHIEHTPHPOBATH JO CyXOro ocrarka. OCTaTOK OYHINANM MOCPEACTBOM IpenaparnBHoit BOXX c
MOJIyYeHHEM YKA3aHHOTO B 3aroJIOBKE COGIMHEHMS B BHIE TBEPAOTO BEIIECTBA KpemoBoro usera. 'H SIMP
(CDCl3, 400 MI') 6 m.1. 8,90-8,84 (m, 1H), 8,03 (c, 1H), 7,61-7.51 (m, 1H), 6,71 (ym. c, 1H), 4,73-4,14 (m,
1H), 3,76-3.46 (M, 4H), 2,10-1,70 (M, 4H), 1,64-1,50 (m, 1H), 1,34 (c, 6H). 1,20 (a, J=6.3 I'y, 3H). MC (UDP):
m/z 623,0 [M+H]".

Mpumep 18/1. (S)-5-(6-(1,1,1,3,3,3-'ekcadTop-2-ruaporcunpomnan-2-un)-4-(TpuTopMeTin) IupuIuH-3-
11)-N-(2-TUApOKCH-2-MEe THATPOTIHN ) -4 -( 2-Me THITUTIIPUIAH- | -KapOOHWUIT ) THA301-2-KapOOKCaMUT

F3C

HO. 2 . CF,
TR E
s
YKka3aHHOE B 3ar0/0BKE COEJIMHEHUE MOSY4aI ¢ UCIOIb30BAHUEM IPOLIEAYPHl, ONUCAHHON AJs1 NpUMEpa
18, ¢ wcnome3oBanmeM  (S)-N-(2-runporcu-2-MeTHIANponw)-4-(2-MeTHImUIe puaArH- 1 -kapOoHWIT) THa301-2-
kapOokcamMuza (mpoMexyTodnoe coeamHeHue 15/3) Bmecto  (S)-N-(2-ruapokcu-2-MeTHimpony )-4-(2-
METHITITHPPOITHIHH- | -kapGoHm)THason-2-kapookcamuaa. 'H SIMP (CDCls, 500 M) & m.1. 8,98-8.91 (M, 1H),
8,05 (c, 1H), 7,63-7,55 (M, 1H), 4,84-4.33 (m, 1H), 4,12-4,04 (M, 0,5H), 3,51-3,48 (M, 2H), 3,09-2,76 (m, 1H),
2,58-2,48 (m, 0,5H), 1,87-1,43 (m, 7H), 1,33 (¢, 6H), 1,31-1,24 (M, 2H), 1,11-1,02 (m, 2H). MC (UDOP): m/z
636,9 [M+H]".
[Tprmep 18/2. 4-(4-@ropnunepunns-1-kapdorun)-5-(6-(1,1,1,3,3,3-rekcadTop-2-ruapoxcuriponan-2-mi)-
4-(TpudropMeTH) IUPUAKNH-3-1T)-N-(2-rUIpOKCH-2-METUITPONUIT ) THA30I-2-KapOOKCaM U

o]
HO FaC
%/\NJ\WS —  CF
H Y / OH
N \ N CF3

ol
F
Vka3aHHOE B 3arojioBKEe COSIMHEHHE TOMYUaId ¢ MCHOIb30BaHAEM TIPOIIEIYPhI, OIIMCAHHOM /ISl TIpUMepa
18, wcroms3ys  4-(4-dproprmnepuana- 1 -xap6oHNT)-N-(2-rHApOKCH-2-METHITITPOTIHIN ) THA3071-2-KapOoKCaMua
(mpoMexytounoe coequHenue 6/1) Bmecto (S)-N-(2-ruapoxcu-2-MeTUIIpPOnut)-4-(2-MeTUITUPPOIUINH- 1 -
KapOOHMT)THA301-2-KapOoKkcaMuia. 'H amPp (CDCl;, 500 MI'ty) 6 m.z1. 8,91 (¢, 1H), 8,05 (c, 1H), 7,61-7,54 (m,
1H), 6,67 (ym. ¢, 1H), 3,9-3,89 (m, 1H), 3,66-3,58 (M, 2H), 3,51 (x, J=6,3 I'n, 2H), 3,50-3,44 (M, 1H), 1,97-1,75
(M, 4H), 1,35 (c, 6H), 4,97-4,82 (M, 1H). MC (MDP): m/z 641, 0 [M+H]".
Mpmep 18/3. (S)-5-(6-(1,1,1,3,3,3-'ekcadTop-2-TuapoKcHIIpoTIan-2-1iT)-4-MeTHITAPUANH-3 -11)-N-(2-
TUIPOKCHU-2-METUITPOINN )-4~( 2-MeTUANUPPOTUIKH- | -KapOOHIIT ) THA301-2 -KapOOKCAMK

(o]
HO.
%ANJKFS = S5
H NI/ \ / OH
N

CF3
(e]

Ol
YKka3aHHOE B 3aroJIOBKE COCIMHEHUE MOJYYaIH C UCIIOJIBL30BAHUEM MTPOLIEAYPBI, OMMCAHHOW /ISl NpUMEpa
18, ucnoan3ys 2-(5-6pom-4-metunnupuann-2-ui)-1,1,1,3,3,3-rexkcadTopnponas-2-o (IPOMEXYTOUHOE COCAU-
Henme 23/1) BMecto 2-(5-GpoM-4-(tpudropmernn)mapummn-2-un)-1,1,1,3,3,3-rekcadroprpornan-2-ona. 'H
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SIMP (CDCls, 500 MI') 6 8,70 (c, 1H), 7,66-7,60 (m, 1H), 7,55-7.47 (M, 1H), 4,47-4,40 (m, 1H), 3,83-3,72 (M,
1H), 3,49-3,45 (m, 2H), 3,30-3,12 (M, 2H), 2,61-2,59 (M, 3H), 2,14-2,10 (m, 2H), 1,93-1,88 (m, 1H), 1,85-1,77
(M, 1H), 1,68-1,62 (M, 1H), 1,41-1,39 (M, 2H), 1,31 (c, 6H), 0,90 (1, J=6,5 ', 1H). MC (MU3P): m/z 569,0
[M+H]".

IMpumep 19. (S)-5-(4-(1,1,1,3,3,3-T'excadrrop-2-ruapokcunponan-2-mn)-2-metuinde i )-N-(2-ruapokcu-2-
METHIIP oI )-4-(2 -Me THIIU PP oI AuH- | -Kap GOHKMIT ) THA301-2 -KapOOKCaM K

o]
H%/\N)kfs CF,
H N OH
CF

o]

O

B BbicymieHHblt B cymunbHoM wwkady ¢uaakon pobasnsuin (S)-N-(2-ruapokcu-2-metuinpornui)-4-(2-
METHITHP POHAUH-1 -kapGonm ) tuazoia-2-kapookcamu (92 mr, 0,3 MMOJIb, MPOMEKYTOUHOE coeauHenue 15/1),
2-(4-6pom-3-metundenmn)-1,1,1,3,3,3-rekcapropnponan-2-o1 (100 mr, 0,3 MMOJIb, MPOMEKYTOUHOE COCIUHE-
nue 3/2), musaneByro kucaoty (12 mr, 0,12 mmons), K,CO;3 (164 mr, 1,19 MmMob) 1 Gy THpOHUTPUA (KOTOPBIMA
oapootupoBaiu N, B TeucHue 1 4). Cmech GapGoTupoBamu N, B TeueHue 30 MuH, 3ateM no0aBsiu Oouc-(Tpu-
tper-oyTrndochun)mammannii(0) (15 mr, 0,03 MMoOITh) U B TCUCHHE MOTIOTHUTEIHHBIX 2 MUH CMeCh 6apOoTHpO-
Banin N,. [TonydenHyro cmech nepemernuBany npu 100°C B reuenue 16,5 4, oxnaxaanu 10 KT u racuiu noGas-
servieM Boabl (15 mit). CMech skeTparuposaiu ¢ ucnoib3oBanuem EtOAc (2x20 mi1) 1 0ObeJMHEHHbIC OpraHu-
YeCcKHe CJIOM MPOMBIBAIN COJIEBBIM PACTBOPOM, CYHIHJIHM HaJ 6e3BOAHBIM Na,SO,, GuIbTpoBaN M KOHIIEHTPH-
poBanu 10 cyxoro ocrarka. Ocrarok ouumany nocpejactBoM npenapariuBHoii BOXX w ¢pakumm npoaykra
KOHIICHTPUPOBAIH JI0 CYXOro octatka. OCTaTOK pa3aelisaiid MEKAY HACBHIIEHHBIM BOAHBIM pacTBopoM NaHCO;
(15 ma) u DCM (15 M) u Boanyo ¢asy AONOIHHTEIBHO SKCTPArupoOBaiu ¢ ucrnonb3oBanuem DCM (15 mu).
OpraHuyeckue cou 0ObeANHSIN, CYIIUIN Haa 0e3B0IHbIM Na,SOy, PUAbTPOBAIM U KOHIICHTPUPOBAIH 10 CY-
XOI0 OCTaTKa ¢ MOJyUYeHUEM YKA3aHHOTO B 3ar0JjIOBKE COCAMHEHHUS B BUJIE KEJITOW IEHbI. 'H IMP (CDCls, 500
MTI'n) d 7,67-7,60 (m, 2H), 7,59-7,54 (m, 1H), 7,44-7,40 (M, 1H), 4,25-4,18 (m, 1H), 4,14-3,87 (m, 1H), 3,57-3,03
(M, 4H), 2,40-2,36 (m, 3H), 2,16-1,86 (m, 2H), 1,79-1,72 (M, 1H), 1,67-1,62 (m, 1H), 1,47-1,39 (m, 1H), 1,31 (c,
6H), 1,12 (1, J=6,3 I'n, 2H), 0,97 (1, J=6.4 I', 1H). MC (UDP): m/z 568,0 [M+H]".

TTpumep 19/1. (R)-5-(4-(1,1,1,3,3,3-T'ekcadyrop-2-riapokcunponan-2 -1 )-2 -meTesipe Hu )-N-( 2 -
THAPOKCH-2-METHIITPONII )-4-( 2-Me THIIINPPOIHINH- | -kapOOHMIT ) THa301-2 -KapOOKCaM /T

(o]
HO,
%/\NJS,S CF4
H |\} Y, OH

CF,

VYkazaHHOE B 3aroJIOBKE COSAMHEHHE TIOTyJalld ¢ HCIIOJIh30BaHUEM TPOIIEyPhl, ONMHCAHHOI /TS IpuMepa
19, HACTIONB3YS (R)-N-(2-ruapokcu-2-Me THITIPOITIN )-4-(2-Me TUIITHP POTHIAH- | -kap OOHUT) THA30.T-2-
kapOokcamua  (npomexxyrouHoe coeauHenue 15/2) Bmectro  (S)-N-(2-ruppokcu-2-merunnpornun)-4-(2-
METHIIHPPOITHINH- | -kapGoHuT) THa301-2-kapbokcamuaa. 'H SIMP (CDCls, 500 MI'm) & 7,67-7,59 (m, 2H),
7.59-7,54 (M, 1H), 7,46-7.42 (M, 1H), 4,24-3.88 (M, 1H), 3,55-3,06 (m, 4H), 2,41-2,37 (M, 3H), 2,02-1,88 (M,
2H), 1,79-1,71 (m, 1H), 1,68-1,60 (m, 1H), 1,48-1,38 (M, 1H), 1,32 (c, 6H), 1,13 (1, J=6,3 'y, 2H), 0,98 (1, J=6,5
I'n, 1H). MC (UDP): m/z 568,0 [M+H]".

ITpumep 19/2. (S)-5-(4-(1,1,1,3,3,3-T'ekcadrrop-2-ruapokcunponan-2-u)-2-metunde i )-N-((1-
THPOKCHIMKIIOOY THI)METHI )-4-(2-Me THAppOoTHAnH- | -KapOOHMIT ) THA301-2 -KapOOKCaM T

o
HO N)Krs CF,
ZS H L ) OH
N CF,

o)

(O~

YkazaHHO€ B 3aroJjloBKe COEJAMHEHHE MOJTydYalld ¢ UCIOIb30BaHUEM NPOLIEAYPbl, ONUCAHHOI /TS nMpuMepa
19, HACTIONB3YS (S)-N-((1-ruapokcuIIKI00y THIT)ME T )-4 -( 2-Me THIIIMP P OJTAIWH- | -kap OOHMIT ) THA3071-2-
kapbokcamua  (nmpomexxyrouHoe coeauHeHune 28) Bmecro  (S)-N-(2-ruapokcu-2-mermnnpornun)-4-(2-
METHIMUPPOIHNH- 1 -kapGonut)tnason-2-kapookcamuaa. 'H SIMP (CDCl;, 500 MI'u) & 7,74-7.63 (m, 2H),
7,59-7,53 (M, 1H), 7,42-7,37 (m, 1H), 5,04-4,90 (M, 1H), 4,24-4,16 (M, 1H), 3,92-3,47 (m, 3H), 3,23-3,01 (m,
2H), 2,38-2,35 (m, 3H), 2,18-2,06 (m, 4H), 2,00-1,86 (m, 1H), 1,81-1,72 (m, 2H), 1,66-1,51 (m, 2H), 1,46-1,38
(M, 1H), 1,11 (1, J=6,3 T'i, 2H), 0,96 (1, J=6,4 I'ny, IH). MC (UDP): m/z 580,0 [M+H]".

Ipumep 20. (S)-5-(4-(1,1,1,3,3.3-I'ekcadrop-2-ruaporcunpomnan-2-mi)-2-(tpudropmMeTorch ) e )-N-
(2-ruapokcu-2-MeTuanponui)-4-(2-Me THIIUPPOIHIMH- | -kapOoHUT ) THA301-2-KapOoKcaM U1
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B Boicyiiennsiii B cymmibHOM mkady ¢uakon mobamsau (S)-N-(2-ruapoxcu-2-MeTHAnponn )-4-(2-
METHIITUPPONUAUH-1 -kapOoHun )tuazon-2-kapookcamua (82 mr, 0,26 MMOJb, MPOMEKYTOYHOE COCAUHCHHE
15/1), 2-(4-6pom-3-(tpudropmeroxcu)ennn)-1,1,1,3,3,3-rexcadproprnponan-2-o1 (110 mr, 0,26 mMmoss, npo-
mexyTouHoe coeauHenue 4/1), PA(OAc), (12 mr, 0,052 mmons), Tetpadropbopar tputmkiorekcuidochoHus
(19 wr, 0,052 mmob), nusaneByto kucioty (3,5 mr, 0,034 mmone) u K,CO; (72,5 mr, 0,52 mMonb). DnakoH
nomernanu B armocepy N,, 3arem modarisiun DMA (1,6 M) u nojiydeHHyr0 cMech nepemenusany npu 100°C
B teuenue 14,5 1. Cmeck oxnaxaamu 10 KT, ¢puwibrpoBamu gepe3 Celite®, npombieainu EtOAc u opranudeckue
COE/IMHEHMS KOHIIEHTPUPOBAIM JI0 CyXoro ocratka. OCTaTOK MOBTOPHO TOABEPTATN BO3/CHCTBHIO YCIIOBHIT pe-
axiu. K ocratky mobarnstin tetpadyropbopat Tpunmkiorekcmipochorns (19 mr, 0,052 MMons), MABaIEBYIO
kucaory (3,5 mr, 0,034 mmomp) u K,CO; (72,5 mr, 0,52 mvois). @nakon nomemanu B atMochepy N,, 3aTeM
nobasmsumt DMA (1,6 mi1) u mosrydeHHYI0 cMech iepementusany pu 100°C B reuenme 16 9, 3aTeM oxXmakmain
no KT, racum Bomoit (15 mur), mociie gero sxcTparupoBaiy ¢ ucnoib3oanueM EtOAc (2x20 mr). OO0benuHeH-
HBIC Opranmieckre ()a3pl MPOMBIBATIH COIEBRIM PacTBOpOM, cymmth Haa Na,SO,, oT¢UIbTpOBBIBAIN U KOHIICH-
TPUPOBATH 10 CYXOro ocratka. OCTaToK OUUIMATH mocpencTBOM npenaparuBHoii BOXX ¢ mocnemxyromeit FCC
na cwmikareie (0-3% MeOH/DCM) c¢ nonyueHreM yKa3aHHOTO B 3arojiOBKE COCJMHEHUS B BUJC CBETIIO-
sentoro Macina. 'H SIMP (CDCl;, 500 MI'my) & m.a. 7,74 (¢, 1H), 7,68-7,58 (M, 3H), 5,27-5,19 (m, 1H), 4,32-4,01
(m, 1H), 3,63-3,36 (M, 4H), 2,09-2.01 (m, 2H), 1,93-1,75 (m, 2H), 1,59-1.53 (M, 1H), 1.33-1.30 (M, 6H), 1,26 (x,
J=6.2 Ty, 2H), 1,02 (1, J=6,4 Tu, 1H). MC (UDP): m/z 638, 0 [M+H]".

IIpumep 21. (S)-4-(4.4-Tudrop-2-meTunnupposuaun-1-kapdonun)-5-(4-(1,1,1,3,3,3-rekcadprop-2-
TUAPOKCUITPONaH-2-1)-2-MeTundeHun)-N-(2-ruapoKcu-2-MeTHIIPO I ) THA30J1-2-KapOoKcaM i 1
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B Beicymennsiif B cymmnesHoM mikady ¢umakon nodapmsnu (S)-4-(4,4-mudTop-2-MeTHnmuppoauauH- 1 -
kapOouw)-N-(2-THApOoKCcH-2-ME THIIIPOIIIIT ) THa30uI-2-Kkapookcamun (113 mr, 0,33 MMomIb, IPOMEXKYTOTHOE CO-
emuuenne 15/5), 2-(4-6pom-3-metungennn)-1,1,1,3,3,3-rexkcadropnponan-2-ox (100 mr, 0,3 MMomns, poMexy-
togHoe coemmHeHue 3/2), PA(OAc), (13 mr, 0,059 mmons), ma-(1-amamantun)-N-Oytmwidocdun (22,4 mr, 0,059
MMOITh), TABaIEBYI0 KucioTy (12 mr, 0,12 mmoms) 1 K,CO; (164 mr, 1,19 MMoits). @rakoH noMeIman B aTMO-
chepy N,, 3arem nobasimsuim DMA (1,9 mit) u nosydennyo cMmech niepementusanu mpu 100°C B teuenue 16 u.
Cwuech oxmaxaanmu 10 KT, ¢pumstposanu uepe3 Celite®, npombisaiu EtOAC v opranmdeckie COSMHCHHS KOH-
LEHTPUPOBAJIM A0 CyXOro ocrarka. OCTaToK MOBTOPHO IOJABEPraiy Bo3AeHCTBUIO yeioBuil peakuuu. K ocraTky
nob6asnsun PA(OAc), (13 mr, 0,059 mmous), au-(1-anamantun)-N-Oytundochun (22,4 mr, 0,059 mmous), nusa-
neByro kucinoty (12 mr, 0,12 mmons) u K,CO; (164 mr, 1,19 mmois). @aakon nomenianu B armocdepy N,, 3a-
tem godasmsin DMA (1,9 mn) u nonyueHHyro cmech nepemenivbanu npu 100°C B teuenue 17,5 u. Peakimon-
Hyto cMmech oxnaxkaanu 10 KT, racumm Booif, mocie gero skcTparuposaim ¢ ucroinb3oBaaneM EtOAc (15 mi).
Boamyio ¢azy ponoHuTeNIHHO 3KCTparupoBaiu ¢ ucroib3oBanueMm EtOAc (20 mi). Opranudeckue coejrnHeHns
3areM OOBE/IMHSUIH, IPOMBIBAIN COJIEBBIM PAacTBOPOM, cymmmin Haja Na,SOy, ¢punbTpoBaiv M KOHIIEHTPUPOBAIH
Jlo cyxoro ocrarka. OcraTok ounmiaiu nocpeactTesoM npenapatuBHoit BOXX ¢ nocnenyromieti FCC Ha cunuka-
rene (EtOAc¢/DCM 0-70%) ¢ ToIy4eHreM yKa3aHHOTO B 3arojIOBKE COCMHCHUS B BHIC MPO3PAYHOTO OCCI[BET-
Horo macrma. 'H SIMP (CDCls, 500 ML) & 7,68-7,64 (m, 1H), 7.61-7,55 (m, 2H), 7,38 (1, J=8.3 I'm, 1H), 4,55-
4,34 (M, 1H), 4,07-3,66 (m, 2H), 3,55-3,42 (m, 2H), 2,60-2,45 (m, 1H), 2,35-2,32 (M, 3H), 1,62-1,59 (m, 3H),
1,34-1,31 (m, 6H), 1,29 (x1, J=6,5 T't, 2H), 1,17 (1, J=6.5 T'u, 1H). MC (MDP): m/z 604,0 [M+H]".

ITpumep  21/1. (S)-5-(2,3-Audrop-4-(1,1,1,3.3.3-rexcadrop-2-ruapokcunponan-2-un)pennn)-N-(2-
TUAPOKCH-2-METHITIPOTTHIT)-4-(2-MeTHANUPPOIINAKH- | -kapOOH M ) THA301-2-KapOokcam U1
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VYKa3aHHOE B 3aro/IOBKE COCIMHEHUE MOyl C UCIOJb30BAHMEM NPOLEAYPbl, ONMCAHHON IJIs IpUMepa
21, HCIIONb3YA (S)-N-(2-ruapoxcn-2-MeTHnpont )-4-( 2-Me THTIHPPOIIHIIH- | -kKapOOHMIT) THA3071-2 -
kapOokcammn (mpomekyrouHoe coemmueHue 15/1) Bmecto  (S)-4-(4,4-mudprop-2-meTmmuppormiainH-1 -
kap6oHw)-N-(2-ruapokcn-2 -Me THIIIPOIIFIT ) THA301T-2-KapOoKcaMuaa i 2-(4-6pom-2,3-madropdern)-
1,1,1,3,3,3-rekcapropnpomnan-2-o1  (mpomexxyrognoe coemmHeHme 3/3) BMecto 2-(4-6pom-3-mermnderun)-
1,1,1,3,3,3-rekcadpropnponan-2-oJa. 'H gamp (CDCls, 400 MT'1y) & m.a. 7,65-7,52 (m, 2H), 7,41-7,32 (M, 1H),
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5,42 (¢, 1H), 4,37-4,09 (m, 1H), 3,71-3,34 (M, 4H), 2,14-1,77 (M, 4H), 1,31 (¢, 6H), 1,29 (n, J=6,3 I'u, 2H), 1,02
(1, J=6,5 Ty, 1H). MC (MDP): m/z 590,1 [M+H]".
IIpumep 21/2. (S)-5-(4-(1,1,1,3,3,3-I'ekcadrop-2-runpokcunponan-2-umn)-2-MeTrndenni )-N-(2-THIpOKCH-
2-MeTHIIPOTIH )-4-(2 -Me TUITITHATIC pHIAH- | -kKapOOHMIT ) THA30.1-2 -KapOOKCaMUT
Ho 2
ER R N
CF3
(o]
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VKka3aHHOE B 3ar0JIOBKE COCIMHEHHE MOJYYaIH ¢ MCIIO0JIb30BAHHUEM TIPOIICAYPBI, OTIMCAHHON ISl IpUMepa
21, HCIIOITB3Y S (S)-N-(2-runpokcu-2-Me THIPOITIT) -4 -(2 -ME THITITHTIC pUTHH- | -Kap OO0 HKIT ) THA301-2 -
KapOokcamua (mpomexkyTouHoe coexmHeHwe 15/3) Bmecto  (S)-4-(4,4-mudTop-2-MeTHATTUPPOTHANH- 1 -
KkapGoHHT)-N-(2-rHAPOKCH-2-METHINPOIH)THA301-2-kap6okcamuaa. 'H SIMP (CDCls, 500 MI'n) & 7,72-7,65
(m, 2H), 7,62-7,57 (m, 1H), 7,46-7,39 (M, 1H), 4,89-4,41 (m, 1H), 4,40 (c, 1H), 3,76-3,15 (m, 3H), 2,82-2,69 (™,
1H), 2.40 (c, 3H), 2,24-2,16 (m, 1H), 1,63-1.61 (M, 3H), 1,49-1,36 (M, 3H), 1,31 (c, 6H), 1,01 (7, J=6,9 ', 3H).
MC (U9P): m/z 582,0 [M+H]".
[Tpumep 21/3. 4-(7-Azabunukio[2.2.1|renran-7-kapboumwn)-5-(4-(1,1,1,3,3,3-rekcadrop-2-
I'UAPOKCHUIIPpOTaH-2-1i)-2-meTunde Huin)-N-(2-rupoKcu-2-Me THIITPO IUI) THA30J1-2-KapOoKcaM U1
[e]
HO.
i 5

N (0]
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VYka3zaHHOE B 3aTOJIOBKE COCIMHEHME TMOIYTall ¢ UCTOIb30BaHHEM TPOIICIYPhI, OIMCAHHOM IS IpuMepa
21, HCTIONB3YS 4-(7-azabummiiio[2.2. 1 Jrentan-7-xkap6oHu)-N-(2-ruIpoKCH-2 -ME THITIPOITHI ) THA30J1-2 -
KapOokcamua —(mpomexkyTouHoe coexmHeHue 15/4) Bmecto  (S)-4-(4,4-mudTop-2-MeTHATUPPOTHANH- 1 -
kapGOHHIT)-N-(2-THIPOKCH-2-METHIIPOIIT) THA301-2-KapGokcamuma. 'H SIMP (CDCls, 500 MI'w) & 7.74-7.69
(M, 1H), 7,68-7,65 (m, 1H), 7,62-7,58 (m, 1H), 7,43 (1, J=8.,2 I'n, 1H), 4,68-4,61 (m, 2H), 3,81-3,75 (m, 1H), 3,47
(n, 1=6,4 T'n, 2H), 2,40 (¢, 3H), 2,30 (¢, 1H), 1,66-1,65 (m, 3H), 1,40-1,33 (M, 2H), 1,31 (c, 6H), 1,24-1,20 (M,
1H), 1,11-1,00 (m, 2H). MC (UDP): m/z 580,0 [M+H]".

Mpumep  22.  4-(4-luanomunepunuu-1-kapoouumn)-5-(2-(nudropmernn)-4-(1,1,1,3,3,3-rekcadrop-2-
ruipokcunponan-2-uin)peHnn)-N-(2-rugpokcr-2-Me THIIIPO T THA30J1-2 -KapOo KCaM KL
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VkazaHHOE B 3ar0JIOBKE COCTUHCHHUE MOJTyYaIH, KaK OMMUCAHO U IPOMEKYTOUHOTO coenuHeHus 14, ko-
HEYHBIH dTam, HCTomb3ya S-(2-(mudropmetrn)-4-(1,1,1,3,3,3-rekcadrop-2-runpokcumponad-2-wui)peHun)-2 -
((2-rEapoKCH-2-Me THIIPOTIHIT )KapOaMOIT ) THA30.I-4-KapOOHOBYIO KUCIIOTY (IpOMEKyTOUHOE coeauHeHue 21)
BMecTo  5-(2,3-mmxiop-4-(1,1,1,3.3,3-rekcadrop-2-ruapokrcumnponan-2 - ) PeHuI)-2 -(3TOKCHKap OO HHIT ) THA30T-
4-xapOOHOBOW KHUCIOTHI W THICPUAMH-4-KapOOHHTPHI BMecTO ruapokcuxiopuaa (S)-4,4-mudrop-2-
metuamuppouausa. 'H SIMP (CDCl;, 300 MI'n): 8 m.a. 8,10 (c, 1H), 7,90 (1, J=9,6 T'u, 1H), 7,60-7,54 (m, 2H),
6,79 (1, 1=54.9 I'u, 1H), 4,42 (c, 1H), 3,76-3,38 (M, 6H), 2,83 (1, J=5, 6 I'i, 1H), 1.82-1,60 (M, 4H), 1,33 (c, 6H).
MC (U3P): m/z 629,1 [M+H]".

IMpumep 22/1. (R)-5-2-(udropmerun)-4-(1,1,1,3,3,3-rexcadrop-2-ruapoxcurnponad-2-ui)denun)-N-(2-
THAPOKCH-2-ME THITPO TN )-4-(2-(THAPOKCHMETHIT) TUPPOITTHINH- | -KkapOOHIIT) THA30J1-2-KapOOKCaMUL
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VYka3zaHHOE B 3arojlOBKE COCAMHCHHUE MONYYaNIH, KaK OTHCAHO IS MPOMEKYTOTHOTO coequHeHns 14, ko-
HEYHBIHA dTam, HCmoiab3ya S-(2-(mudropmetrn)-4-(1,1,1,3,3,3-rekcadrop-2-runpokcunponad-2-ui )peHumn)-2 -
((2-runpokcH-2-MeTHIITIPOTIVIT )KapOaMOWIT ) THA30.T-4-KapOOHOBYIO KUCIIOTY (TPOMEKyTOUHOE coeauHeHue 21)
BMecTo  5-(2,3-muxiop-4-(1,1,1,3.3,3-rekcadrop-2-ruapokxcumnponan-2 - ) peHu)-2 -(3TOKCHKap OO HHIT ) THA301-
4-xapOoHoBo#i KHCITOTBI H (R)-mupponumuH-2-WIMETaHON BMecTo ruapokcuxmopuna (S)-4,4-mudrop-2-
metwimapposamaaa. 'H SIMP (CDCls, 300 MI', cmeck potamepos): & m.x. 8,07 (¢, 1H), 7,92-7.85 (m, 1H),
7,66-7,62 (M, 1H), 7,51-7,42 (m, 1H), 6,72 (1, J=54,9 'y, 1H), 5,94 (yw. ¢, 1H), 4,59-1,58 (m, 13H), 1,31 (e,
6H). MC (UDQP): m/z 620,1 [M+H]".

[Tpumep 23. (S)-5-(4-(1,1,1,3,3,3-'ekcadprop-2-ruapokcumnponan-2-ui)-2-merokcude num)-N-(2-
THAPOKCHU-2-MEeTHIIPONNN)-4-(2-MeTunnunepuun-1-kap6o Hum) Trazon-2 -kapooKcamu,g
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VkazaHHOe B 3arojIOBKE COCIHMHEHHUE IOJIydald, Kak OIUcaHo B mpumepe 15/2, ucnomniys 2-(4-0pom-3-
metokcudennn)-1,1,1,3,3,3-rexcadropnponan-2-on  Bmecto  2-(4-0pom-3-(qudropmerun)pennn)-1,1,1,3,3,3-
rekcayropnponad-2-onia u 2-(4-6pom-3-merokcupenun)-1,1,1,3,3,3-rexcadropnponan-2-o1 Bmecto 2-(4-0pom-
3-(mu¢ropmermn)pennm)-1,1,1,3,3,3-rekcadropnponan-2-oma. 'H amp (400 MI'i, CDCl3) & 7,72-7,67 (M, 1H),
7,58-7,53 (m, 1H), 7,41-7,37 (m, 1H), 7,34 (1, 1=8,3 T'u, 1H), 4,95 (c, 0,5H), 4,66 (c, 1H), 4,54-4,51 (m, 0,5H),
3,91 (¢, 3H), 3,71-3,64 (m, 0,5H), 3,46 (n, J=6,4 I'u, 2H), 3,17 (n, J=13,7 'y, 0,5H), 2,82-2,75 (m, 1H), 2,35 (¢,
0,5H), 2,31 (c, 0,5H), 1,68-1,41 (m, 4H), 1,32-1,18 (m, 7H), 1,13 (g, J=7.0 I'y, 1,5H), 1,04-0,90 (m, 1,5H), 0,86-
0,74 (M, 0,5H), 0,65-0,53 (M, 0,5H). MC (UDP): m/z 598,2 [M+H]".
IIpumep 24, (S)-4-(4,4-Tudrop-2-MeTUmmuppouaus- 1 -kapbonwmn)-5-(4-(1,1,1,3,3,3-rekcadrop-2-
I'HAPOKCUTIPOTIaH-2-1T)-2-MeToKCcU(peHU )-N-(2-ruIpoKCcH-2 -Me THIIIPOTINIT) THA30.1-2-KapO oKkcaMu 1

Yka3aHHOE B 3arojIOBKEC COEIWHCHHUE TMONTydalld, Kak OommcaHo B mpuMepe 15/2, ucmonssys (S)-4-(4,4-
M Top-2-Me THIMHUPPOTIHIUH- | -kap6oun)-N-(2-ruIpoKCH-2 -METHIIIIPOTII) THA301-2-KapOOKCaMrl  BMECTO
(S)-N-(2-ruapoxcu-2-metuinponui)-4-(2-merunnunepuant- 1 -kapooHun)ruaszon-2-kapboxkcamuaa u 2-(4-0pom-
3-merokcudenmn)-1,1,1,3,3,3-rekcadropnponan-2-o1 Bmecto 2-(4-6pom-3-(mudropmermn)pennn)-1,1,1,3,3,3-
rekcaropnponan-2-oya. 'H SIMP (400 MI', CDCLy) & 7,60 (t, J=6, 3 T'n, 1H), 7,52-7,47 (m, 1H), 7,39-7,31 (M,
2H), 4,59-4,51 (M, 1H), 4,32 (¢, 1H), 3,90-3.88 (M, 3H), 3,77-3.57 (M, 2H), 3,54-3,39 (m, 2H), 2,64-2,47 (M, 1H),
2,14-1,96 (m, 2H), 1,38 (1, J=6.4 I'n, 2H), 1,31 (n, J=2,6 I'm, 6H), 1,07 (7, J=6,6 I'n, 1H). MC (UDOP): m/z
620,05 [M+H]".

CoenuueHns cornacHo mpuMmepam 25-45 MOKHO MTOTIYYHTh B COOTBETCTBUH C HIDKCOIIMCAHHBIMY MPOIICY-
pamu.

Ilpumep 25. Dran a. Ortun  5-Q-(mudropmermn)-4-(1,1,1,3,3,3-rekcadpTop-2-THAPOKCHIIPOTIAH-2 -
W) (peHrT )-4-(THIPOKCUMETHIT) THA301-2 -KapOOKCHIAT
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/\OJSTS CFs
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N/ CF,
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VKa3aHHOE B 3ar0JIOBKE COCJMHCHHIE MOMKHO TOJIYYHTh, KAK OIMUCAHO JUTA MPOMEKYTOYHOTO COCIMHCHUS
14, stan b, ucnons3ys 2-(4-6pom-3-(nudropmerun)dennn)-1,1,1,3,3,3-rekcadropnponan-2-01 (mpomMeKyToU-
Hoe coeauHeHue 18) Bmecto 2-(4-6pom-2,3-auxiopdennn)-1,1,1,3,3,3-rekcadropnponan-2-oa.
IIpmmep 25. tpanc-3-(5-2-(qudropmermn)-4-(1.1,1,3,3,3-rekcadrop-2-ruapokcutiponan-2-um)dpenmn)-4-
((S)-2-MeTHIIHMPPOTUTHH- | -Kap OOHHIT ) THA30.1-2-KapOOKCaMHUI0 JITUKI00Y TAHKapOOHOBAsA KACIOTA
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YkazaHHOe B 3aroJIOBKE COe/IMHEHHE MOXHO MOJY4YHTb, KaK OMUCaHO B npuMepe 12, ucronb3ys Ha srane a
atun 5-2-(andropmernn)-4-(1,1,1,3,3,3-rexcadrop-2-ruapokcunponan-2-ui)pennn)-4-(rupoKCUMe THI ) THA-
301-2-KapOokcwiar (mpuMep 25, »tam  a) BMmecto otHa  5-(2,3-muxiop-4-(1.1,1,3,3,3-rekcadrop-2-
ruApokcunponad-2-ui)erun )-4-(ruapokcumMeTrn)Tason-2-kapookcunara u ua srane d ruapoxkcuxymopun (S)-
2-MeTHJITUPPOJIH/IMHA BMECTO ITHI-(2,2,2-TpudTopITHI)aMHHA.

[Tpumep 26. Dram a. N-(tpanc-3-I napokcunukao0ytun)-4-((S)-2-meTuanuppouant- | -kapOOHUIT) THA30IT-

2-kapOokcamMup
HO,, o]
O~

VkazaHHoe B 3arosioBke COCAUHCHHEC MOYKHO MONYYHTH, KAK OMUCAHO JJIA MPOMEKYTOUHOI'0 COCIUHCHUA

(0]
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15, wucnonb3ys Ha oatane a (S)-2-MeTUANUPPOJMANH BMecTO ruapokcuxyopuna (S)-4,4-nudrop-2-
METWIMUPPOIUINHA U HA KOHEYHOM 3Tare TpaHC-3-aMUHOLMKIOOYTaHOJ BMecTO ruapokcuxiopuaa (3R,5S)-
nunepuanH-3,5-auona.
IMpumep 26. 5-(2-(Audropmernn)-4-(1,1,1,3,3,3-rekcadpTop-2-ruapokcurnpornan-2-un)peruns)-N-(TpaHc-3-
TUIPOKCUIMKIO0YTHN )-4-((S)-2-MeTUITTUPPOSTUANH- | -KapOOHMIT ) THA30J1-2-KapOoKcaM U,
HO., o
g
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‘YKa3zaHHO€ B 3arojIOBKe COEIMHEHHE MOKHO MOJIyYUTh, KaK ONKMCaHo B npuMepe 15, ucnomab3ys N-(TpaHc-
3-ruaApOKCULMKIO0Y THI)-4-((S)-2-MeTUINUPPONUANH- | -kapOOHUIT)THA301-2-KapOokcamu (rpumep 26, sTamn a)
BMeCTO (S)-N-(2-ruipoKcu-2-MeTUANPO I )-4-(2-MeTUINMUPPOIUIMH- | -kapOOHUIT)THA30JI-2-KapOoKkcaMuia.
I[Mpumep 27. Dran a. (S)-Metun  2,2-auMeTun-3-(4-(2-MeTUITUPPOSIUANH- | -KapOOHMIT)THA30J1-2-
KapOOKCaMHI0)IIPOMaHoaT
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YKa3zaHHO€ B 3aroJIoBK€ COEAMHEHHE MOXKHO MOJTYYMThb, KaK OMUCAHO IS MPOMEKYTOUHOTO COEAUHEHUS
15, wucnonb3ys Ha oatane a (S)-2-MeTUANUPPOJUAMH BMecTO ruapokcuxyopuna (S)-4,4-nudrTop-2-
METUIMUPPOSUINHA U Ha KOHEYHOM 3Tare MeTUl 3-aMHUHO-2,2-TUMEeTHIINPONaHoaT BMECTO THAPOKCHUXJIOpHIA
(3R,5S)-nunepuaun-3,5-nuona.

IMpumep 27. Bran b. (S)-Metun 3-(5-2-(mudropmernn)-4-(1,1,1,3,3,3-rekcadpTop-2-ruApOKCUINIPOTNAH-2 -
uin)beHnn)-4-(2-MeTUIMUPPOIHANH- | -kapOOHUIT ) THa30J1-2-KapOoKcaMu10)-2,2-AMMETHIITPONHOHAT
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YKa3zaHHOE B 3arojlIoOBKe COEIMHEHHE MOYKHO MOJYyYHUTh, KaK OMKMCaHO B npuMepe 15, ncnosbsys (S)-metun
2,2-nuMeTnn-3-(4-(2-MeTUAMUPPOSTUAMH- | -KapOOHMIT ) THA301-2-KapOoOKCaMU 0 )PONMoHaT (nmpumep 27, sTarm a)
BMeCTO (S)-N-(2-ruipokcu-2-MeTUANponuI)-4-(2-MeTUINMUPPOIUIMH- | -kapOOHUIT)THA30JI-2-KapOokcaMuia.
[Mpumep 27. (S)-3-(5-(2-(Audropmerun)-4-(1,1,1,3,3,3-rekcadTop-2-ruipokcunponan-2-ui)perun )-4-(2-
METHJITTHPPOJIUANH- | -KapOOHMIT)THA30J1-2-KapOOKcaMKI10)-2,2 - TUMETHIINPONMOHOBAS KUCIIOTa
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CF,
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VYkazaHHOE B 3arojIOBKe COeIMHEHUE MOYKHO MOJTYYHTh, KaK OMHCAHO B MpuMepe 12, UCTob3ys Ha KOHEY-
HoM HTane (S)-metun 3-(5-(2-(mudrTopmermn)-4-(1,1,1,3,3,3-rekcadyTop-2-ruapokcunponan-2-un)pernn )-4-(2-
METHIITUPPOIUINH- | -kapOOHMIT) THA301-2-KapOOKCaMu10)-2,2-TMMETHITponToHat (npumep 27, atan b) BMecTo
TPaHC-METUJI 3-(5-(2,3-nuxnop-4-(1,1,1,3,3,3-rekcadrop-2-ruapokcurponan-2-wmi)dpenun )-4-(3tmn(2,2,2-
TpUTOPITHIT)KapOAMOMIT )THA301-2-KapOOKCaMHU IO )IIMKJIO0y TaHKapOOKcHUiiaTa.
[Mpumep 28. Dran a. (S)-N-(1,1-/Inokcunorueran-3-un)-4-(2-MeTUANUPPOSIUIUH- | -KApOOHUI ) THA301-2-
kapOokcamu

YKkazaHHO€ B 3arojioBKe COeAMHEHHE MOKHO MOJYYHTh, KaK OMUCAHO VIS MPOMEKYTOUHOTO COCTUHEHUS
15, wucnonp3ys Ha o9rtane a (S)-2-MeTUINMUPPOJIUIANH BMecTO ruapokcuxiopuaa (S)-4,4-nudrop-2-
METWITMPPOJIMAMHA U Ha KOHEYHOM 3Tane 3-amuHoTueTaH 1,l-nuokcua Bmecto rugpokcuxmnopuna (3R,5S)-
nunepuauH-3,5-auona.

[Mpumep 28. (S)-5-(2-(qudropmernn)-4-(1,1,1,3,3,3-rekcadrop-2-ruapokcurnponan-2-mi)perut)-N-(1,1-
JIMOKCUAOTHETAaH-3-1)-4-(2-MeTUINUPPOJSIUAMH- | -KapOOHM ) THA30.1-2-KapOoKcaMu
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YkazaHHOE B 3arOJIOBKE COCTUHEHHE MOXKHO TIONyYWTh, KaK OMHCAaHO B mpuMepe 15, ucmomb3ys (S)-N-
(1,1-mrokcumoTHeTan-3-1i)-4-(2-MeTHIIMTUPPOITUINH- | -kKapOoHWIT) THA30M-2-KapOokcamu (pumep 28, 3tam a)
BMecTO (S)-N-(2-rugpokcu-2-MeTUInponun )-4-(2-MeTHINUPPOTU AU H- | -KapOOHIIT ) THA30JI-2-KapOoKcaM KU Aaa.

MMpumep 29. (S)-5-(2-(Judropmerun)-4-(1,1,1,3,3,3-rekcadTop-2-ruapokcumnponan-2-ui)dpennn)-N-((1-
TUIPOKCULUKIO0Y TUT)METHI)-4-(2-MeTUINUPPOIMAUH- | -KapOOHMIT)THA301-2-KapOoKCaM U
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YKa3aHHOE B 3ar0JIOBKe COEMHEHNE MOXKHO TTONTYYHTh, HCTIONB3Y S TIPOLIENYPY, OMTHCAHHYIO TS TIprMepa
19, UCTIONB3YS (S)-N-((1-rmapokcHIUKIO0Y THIT) METHIT )-4-( 2-MeTHNITUPPOITH AN H- | -KapOOHMIT) THA3011-2-
KapOokcamun  (npoMexyTouHoe coeanHenwe 28) BMecto  (S)-N-(2-rHapokcu-2-MeTrnrponn)-4-(2-
METWIUPPONHIUH- | -kapOoHuI)THa30a-2-Kapbokcamuaa U 2-(4-6pom-3-(audropmerun)pennn)-1,1,1,3,3,3-
rekcadroprponan-2-oj1 (TpoMexyTouHoe coemuaeHne 18) BMmecto 2-(4-Opom-3-metmndenwn)-1,1,1,3,3,3-
rekcagToprponaH-2-oa.

[Tpumep 30. Otan a. (S)-N-((3-I'mnpokcrokceran-3-mm)MeTHIT)-4-(2-MeTHIIMHAPPOTHIANH- | -
KapOOHWI ) THA30JT-2-KapOOKcaM i/

s
Ch

YKa3aHHOE B 3aroJIOBKE COEIMHEHHE MOKHO MOTYyYUTb, KAK OMMUCAHO I MPOMEKYTOYHOTO COCIUHEHUS
15, wucmone3ys Ha o3tane a (S)-2-METHNMUPPOTHINH BMecTO THApokcuxyopuna (S)-4,4-mudTop-2-
METHITITUPPOTHINHA W Ha KOHEUHOM 3Tare 3-(aMHHOMETHIT)OKCETaH-3-0J1 BMeCTO ruapokcuxiopuna (3R,5S)-
MUTIEPUIIUH-3,5-Tnoa.

[Tpumep 30. (S)-5-(2-(Audropmernm)-4-(1,1,1,3,3,3-rekcadrop-2-riuapoxkcunpornan-2-wi)dernn)-N-((3-
THIPOKCHOKCETaH-3-MT)MeTHI)-4-(2-MeTHITTHPPOTH AN H- | -KapOOHHIT)THA30IT-2-KapOoKcaMHu T
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YkazaHHOE B 3aroJIOBKE COEIMHEHUE MOMHO MOJYy4MTh, KaK OMUCAHO B mpumepe 15, ucnonesys (S)-N-((3-
TUIPOKCUOKCETaH-3-1)METHI)-4-(2-MeTUINUPPOIUAUH- | -kapOoHuT)THa30n-2-KapOokcamua (npumep 30, atan
a) BMecTO (S)-N-(2-ruapokcu-2-MeTUAnponun)-4-(2-MeTUINUPPOIUIUH- 1 -KapOOHUIT ) THA30J1-2-KapOoKcaMu a.

[Mpumep 31. Otan a. (S)-Metun 1-((4-(2-MeTunIUppOIUAUH- | -KapOOHMIT ) THA30-2-
KapOOKCaMMII0 )METHIT) LUKJIOTIPOTIaHKapOOKCHIIAT
o}

N

Meochu%/s/
:
(O~

YKa3aHHOE B 3aroJIOBKe COeIWHEHHE MOKHO MOTYyYWTh, KaK OTMACAHO VIS TMPOMEKYTOYHOTO COCIUHEHHS
15, wcmome3ys Ha dTame a  (S)-2-MeTHAMMPPOIMAMH BMeECTO ruapokcuxmopuna (S)-4,4-nudTop-2-
METWINUPPOJIIMANHA ¥ Ha KOHEYHOM 3Tare MeTHin |-(aMUHOMETHI)UKJIONPONaHKapOOKCHIaT BMECTO TMAPO-
keuxsiopuaa (3R,5S)-nunepuaun-3,5-amona.

[Mpumep 31. Brtan b. (S)-Metun 1-((5-(2-(audropmerin)-4-(1,1,1,3,3,3-rekcadTOp-2-riapoKCUIpOTIaH-2-
v heHu)-4-( 2-Me TP P OJTAAWH- | -kapOOHMIT) THA30J1-2-KapOOKCAMHIO0 )METHIT ) IUKIIOMPOTaHKapOOKCHITAT
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YKa3aHHOE B 3aroJIoBKe COSMHEHHE MOXKHO MOJIyUUTh, KaKk OMUCaHO B MpuMepe 15, ucrnonb3ys (S)-mMetun
1-((4-(2-MeTrnmUp poNTU AUH- | -KapOOHIIT) THA30IT-2-KapOOKCaMHI0 )METHIT ) LUKJIOMPOTIAHKApOOKCHIaT  (TipuMep
31, ostam a) BMecTo (S)-N-(2-rHIpOKCH-2-METHUIIPOIII)-4-(2-MEeTHIMPPOJIUANH- | -Kap OOHWIT) THA30IT-2-
kapbokcamuza.
Mpumep 31. (S)-1-((5-(2-(Audropmerun)-4-(1,1,1,3,3,3-rekcad Top-2-ruApoKCUIIponan-2-mi)permt )-4-( 2-
METWITUPPOIUINH- | -KkapOOHUIT ) THA30M-2-KapOOKCAMII0 )METHIT ) IMKJIOMPONaHKapOOHOBAas KUCIIOTA
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YKazaHHOE B 3ar0JIOBKE COCIMHEHUE MOKHO MMOTYyYUTh, KaK ONMICAHO B IpUMepe 12, NCIonb3ys Ha KOHed-
Hom 9tane (S)-merun 1-((5-2-(nudropmernn)-4-(1,1,1,3,3,3-rekcadrop-2-ruapokcunponad-2-un)enu )-4-(2-
METHITTHP PO INH- | -kapOOHIT) THA30I-2-KapOoKCaMU 10 )METHAI ) ITMKJIOIporTankapboxcunar (mpumep 31, atam
b) Bmecro Ttpanc-metua  3-(5-(2,3-guxnop-4-(1,1,1,3,3,3-rexcadrop-2-ruapoxcunponad-2-mi)dhenun)-4-
(atnn(2,2,2-rpudropaTrin)kapbaMon ) THA30I-2-KapOOKCAMI IO )ITUKIOO0y TaHKApOOKCHIIATA.

[Ipnmep 32. Oran a. (S)-N-((1-I' nApOKCUITUKIIOTIP OTIIT ) METHN ) -4 -( 2-Me THIIHPPOTAANH- | -
KapOOHMJT) THA30JI-2-KapOOKCaMUJT

“°Kujﬁ
e
o8

YKa3zaHHOE B 3aroJIOBKE COCAMHEHHE MOXHO HOJYYUTb, KAK OMMCAHO JUIsl IIPOMEXYTOYHOTO COSIUHEHUS
15, ucrnonb3ys Ha stane a (S)-2-merunnupposnuaud Bmecto (S)-4.,4-1udTop-2-METUITUPPOSTUANH THIPOKCH-
XJIOpHJa U Ha KOHEUHOM dTane 1-(amuHoMeTu ) ukiaonponanoa sMecto (3R,5S)-nunepuaun-3,5-nuon ruapo-
KCUXJIOPHUJIA.

[Tpumep 32. (S)-5-2-(Audropmernin)-4-(1,1,1,3,3,3-rexcadrop-2-runpokcunponan-2-ui)pennn)-N-((1-
T'HAPOKCHLIMKJIONPONMI)METHI)-4-(2-METHINUPPOJIHIMH- | -kapOOH I ) THA30.1-2-KkapOoKkcaMu

F
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CF3
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CL
YKazaHHOE B 3ar0JIOBKE COSJIMHEHHE MOXKHO MOIYyIHNTh, KaK OIIMCaHO B IpuMepe 15, ucnonsays (S)-N-((1-
THAPOKCUITMKIOTPOTTIT)METH )-4 -( 2-Me THIITTPPOIM I H- | -kapOOHwMIT ) THA3071-2-KkapOokcamMua (mpumep 32, aran
a) BMecTo (S)-N-(2-ruapoxcu-2-MeTHIIPOTI)-4-( 2 -Me THITTHP PO INH- | -KapOOHIIT) THA30J1-2-KapOoKCaMHIa.
[Mpumep 33. Dran a. 4-((S)-2-Metunmupponuaus- 1 -kapoouant)-N-(TpaHc-3 -(METHICY TH)OHUIT )ITHKIIO-

Oy THIT)THA30I-2-KapOOKCaMuUT
[eNgpie]

N

VYKkazaHHOE B 3ar0JIOBKE COCAMHEHUE MOXKHO MOJIyYHUTb, KakK OMUCAHO A/l HPOMEKYTOYHOIO COSAMHEHMS
15, vcnonb3yst Ha dTarne a (S)-2-MeTHANUPPONIMANH BMECTO rujapokcuxiopuiaa (S)-4,4-nudrop-2- MeTHanuppo-
JUIUHA U Ha KOHESYHOM JTare TpaHc-3-(MeTUiIcy TbQOHII)IINKIO0y TaHAMUH BMecTO Trapokcuxiopuaa (3R,5S)-
MUNepuanH-3,5-auoa.
[Mpumep 33. 5-(2-(ludropmernn)-4-(1,1,1,3,3,3-rekcadyrop-2-runpokcuiporan-2-mm)perni)-4-((S)-2-
METHITHPPOTUIHNH- | -kapOoHMT)-N-(TpaHc-3 -(METUIICYTIL(OHMIT ) ITUKITIOOY THIT) THA30J1-2-KapOOKcaM U1
O,

S

S,
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VYkazaHHOE B 3aroJIOBKE COCIMHEHHUE MOXKHO MOJYYUThb, Kak ornucaHo B npuMepe 15, ucnonssys 4-((S)-2-
METWITTUPPOJIHIUH- | -kapOoHnT)-N-(TpaHc-3-(MeTHICY TG OHMIT) IIMKI00Y THIT) THa301-2-kapOokcamu  (TIpUMep
33, oran a) BM™MecTo (S)-N-(2-ruapokcH-2-MeTHIPONnII)-4-(2-MeTHANUPPOINANH- | -kapOoHMIT)THa301-2-
KapOokcaMuIa.
[Ipumep 34. Dtam a. (S)-N-((4-I'mapoxcu-1,1-auokcunorerparuapo-2H-tnonupan-4-un)merun)-4-(2-
METHINUPPOIUIKH- 1 -kapOOH I ) THA301-2-KapboKcaMu i

OH Q
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OzOAH N\i
oL

VYkazaHHOE B 3aroJIOBKE COSIAMHEHHE MOXHO TOJYYHUTh, KAK OMUCAHO JUIST TIPOMEKYTOYHOTO COSANHECHUS
15, wcnonezys Ha odrtane a (S)-2-METMANMMUPPOJIMAMH BMeECTO ruapokcuxyopuaa (S)-4,4-1udrop-2-
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METWITTUPPOIMINHA U HA KOHSTHOM 3Tare 4-(aMuHOMEeTI)-4-runpokcuteTparuapo-2H-truommpan 1, 1-amuoxcun
BMecTo Tuapokcuxyiopuaa (3R, 5S)-nunepuann-3,5-1uona.

Ilpumep 34. (S)-5-(2-(Jludpropmernn)-4-(1,1,1.3,3,3-rekcadrop-2-ruapoxcunponan-2-wmi)penwr)-N-((4-
ruapokcu-1,1-anokcunorerparuapo-2H-ruonupan-4-un)merit)-4-(2-MeTHINUPPOIIU I H- | -kapOoHUIT ) THA30.1-
2-kapOokcamu

.
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VYkazaHHOE B 3aTr0JIOBKE COEIMHEHNE MOYKHO TOJIYIHTh, Kak OIMCcaHo B rpuMepe 15, ucnonn3ys (S)-N-((4-
ruapokcu-1, 1 -anokennorerparuapo-2H-rronnpan-4-uin)Metiin)-4-(2-MeTHIITUPPOIIU I H- | -kapOoHMIT ) THA30.1-
2-kapboxcamuy (ipumep 34, stan a) BMecTo (S)-N-(2-THAPOKCH-2-METHITIPOIIAIN)-4-(2-MeTUITIMPPOTAINH- | -
KapOOHMIT ) THA30JI-2-KapOoKcaMua.

[Mpumep 35. Oran a. Drun 5-(4-(1,1,1,3,3,3-rexcadrop-2-rugpokcunponan-2-ui)-2-meTrideHu)-4-
(THIPOKCUMETILT) THA30T-2-KapOOKCHIaT

o
/\OJS/S CF,
NI p, OH
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YkazaHHOE B 3ar0JIOBKE COCAMHCHUEC MOXHO TMOJYYUTh, KAK OMUCAHO JUIS MPOMEKYTOUHOTO COCJTUHCHUS
14, stam b, ucnons3ys 2-(4-6pom-3-metuindenmn)-1,1,1.3,3,3-rekcadropripoman-2-0 (IpOMeXyTOUHOE COEIH-
Henue 3/2) Bmecto 2-(4-6pom-2,3-nuxaopdennn)-1,1,1,3,3,3-rexkcadroprnponan-2-oa.
[Tpumep 35. Tpanc-3-(5-(4-(1.1.1.3.3,3-I'ekcadrop-2-ruapokcunponan-2-uin)-2-merundenun)-4-((S)-2-

VYkazaHHOE B 3aroJlOBKE COCIMHEHHE MOXKHO MOJYUUTh, KaK ONMcaHo B pumepe 12, ucnosb3yst Ha Jrare a
STUI 5-(4-(1,1,1,3,3,3-rekcadrop-2-TuapoKCHITpOTIaH-2-1T)-2 -Me T eI ) -4 - TH IPOKCHMETHI ) THA30J1-2 -
kapOokcuiar (npumep 35, stam a) BMecto 3tia 5-(2,3-mmxiaop-4-(1,1,1,3,3,3-rexcadrop-2-ruapokcunponan-2-
un)enn)-4-(ruaApokCUuMeT ) THa3o-2-kapookeuiara u Ha srane d (S)-2-MEeTUINMUPPOSUANH BMECTO THAPO-
KCHUXJIOpHAa 3TUI-(2,2,2-Tprud TOpI THII)aMITHA.

IIpumep 36. 5-(4-(1,1,1,3,3,3-I'ekcadrop-2-runpoxcunpornan-2-um)-2 -meruinpennn)-N-((1r,3S)-3-
THIPOKCUITUKIOOY THI )-4-(( S )-2-Me THIHPPOTU AN H- | -KapOOHMIT ) THA301-2 -KapOoKCcaM U

HO,, (o)
CF,
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N~y CFs
0

-

VYka3zaHHOE B 3arojIOBKE COSAMHEHHE MOXHO MOJyYWThb, KaK OMHCAHO B mpuMepe 26, ucnons3ys 2-(4-
opom-3-metundennn)-1,1,1,3,3,3-rekcapTopnponan-2-o1 (IpoMeKyTOUHOE coenuHeHne 3/2) BMmecTo 2-(4-
opom-3-(mudropmermn)pennn)-1,1,1,3,3,3-rekcadropnpoman-2-oma.

[Tpumep 37. Oran a. (S)-Merun 3-(5-(4-(1,1,1,3,3,3-rexcadtop-2-ruaporcuriponas-2-ui)-2-MeTuindeH ) -
4-(2-meTuIIUppoIuAnH- 1 -KapOOHIT) THA30-2-KapOokcaMuI0 )-2,2 - TMME THIITIPOTTHOHAT
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YkazaHHOE B 3aT0OJOBKE COSIAMHEHUE MOMKHO MOJIYIHTh, KaK OIUCAHO B ipuMepe 15, ucrnodn3ys (S)-MeTHI
2.2-mume -3 -(4-(2-MeTHIUPPOIH AMH- | -KapOOHMI ) THA30.1-2-KapOOKCAMU IO )IPONKHOHAT (puMep 27, dTar a)
BMecTO (S)-N-(2-ruapokcu-2-MeTHIPOI)-4-( 2-Me THIIHP POTAINH- | -kapOOHMIT)THA30-2-KapOokcaMuia 1
2-(4-6pom-3-metuidennn)-1,1,1,3,3,3-rexkcadroprnponan-2-04 (npoMexyTouHoe coeauHenue 3/2) smecto 2-(4-
opom-3-(audropmerni)pennn)-1,1,1,3,3,3-rekcadropnponan-2-o.a.

[Ipumep 37. (S)-3-(5-(4-(1,1.1,3,3.3-I"excadTop-2-THAPOKCHNTPOTIAH-2 -1 )-2 -Me TAIAPeHIT )-4-(2 -
METHINUPPOIUIHH- | -kapOOHWIT) THA30.1-2-KapOOKCaMK 10)-2,2- IMMETHIITIPONTMOHOBAsI KHCJIOTa
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Yka3zaHHOE B 3ar0JIOBKE COCUHEHUE MOMXKHO MOTYYHUTh, KaK ONMMCAHO B NpuMepe 12, uCronb3ys Ha KOHEY-
HOoM »9tane (S)-merun 3-(5-(2-(mudpropmermn)-4-(1,1,1,3.3,3-rexcadrop-2-ruapoxcurnponan-2-ui)perun)-4-(2-
METHITUPPOIUINH- | -kapOOHHIT)THA30I-2-KapOOKcaMHI0)-2,2-TUMETHIITPOTTMOHAT (TIpuMep 37, ATarm a) BMECTO
TPaHC-METHUI 3-(5-(2,3-nuxnop-4-(1,1,1,3,3,3-rexcadrop-2-rugpokcunpona-2-un)penun)-4-(arun(2,2,2-
TpUPTOPITUI)KapOAMOUIT)THA30JI-2-KapOOKCaM U0 )LIIMKITI00y TaHKapOoKCHIaTa.

[Tpumep 38. (S)-N-(1,1-Auoxcugorueran-3-un)-5-(4-(1,1,1,3,3,3-rexcadrop-2-rugpokcunponas-2-ui)-2-
MeTUAGEHUN)-4-(2-METUINUPPONUAUH- | -KkapOOHMIT) THA30/1-2-KapOOKCaMU
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VYkazaHHOE B 3ar0JIOBKE COCTUHEHHE MOKHO TONXYyYHTh, KaKk OMUCAHO B mpumMepe 15, mcmonssys (S)-N-
(1, 1-muoxcunorueTan-3-umn)-4-( 2-MeTHIIUPPONTUAH- | -kapOoHUT)THA30T-2-KapOokcamu (mipumep 28, stam a)
BMeCTO (S)-N-(2-ruapoKcu-2-MeTAIPOITIT )-4-(2-Me THIHP PONUANH- | -kapOOHMT)THA301-2-KapOokcaMuIa 1
2-(4-6pom-3-merrndenun)-1,1,1,3,3,3-rexcadroprpomnan-2-o1 (IpomMeKyTOUHOE coeHeHue 3/2) BMecto 2-(4-
6pom-3-(mudropmernmypenun)-1,1,1,3,3,3-rekcadropnpomnan-2-omna.

[Tpumep 39. (S)-5-(4-(1,1,1,3,3,3-T"excadpTop-2-ruapokcunponan-2-mui)-2-meruadenun)-N-((3-
TUIPOKCHOKCETaH-3 -1 )METUN )-4-(2-MEeTUATMPPOIUAUH- | -KapOOHKT) THA30.1-2-KapOOKCaMU A
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VYKa3aHHOE B 3aroJIOBKE COEAMHEHHUE MOXHO MOJIYUHTh, Kak OMrucaHo B mpuMepe 15, ucnonn3ys (S)-N-((3-
THAPOKCUOKCETAH-3-UT)MeTHI)-4-(2-MeTHIIMUPPOTIHANH- | -kapOoHUIT)THa301-2-kapOokcamun (mpumep 30, 3tan
a) BMecTO (S)-N-(2-ruapoxcu-2-MeTuanponui)-4-(2-MeTuInuppoauInuH- 1 -kapOoHUT) THa301-2-KapOoKcaMuaa U
2-(4-6pom-3-metunpenun)-1,1,1,3,3,3-rexcadproprnponan-2-o1 (MpOMEKYTOUHOE coeAUHEHUE 3/2) BMecTO 2-(4-
6pom-3-(mudropmernmypenun)-1,1,1,3,3,3-rekcadropnpomnan-2-omna.

Mpuvep 40. Drtam  a.  (S)-Metun  1-((5-(4-(1,1,1,3,3,3-rekcadTop-2-TuApOKCHUTIpOTIAH-2-1IT)-2 -
MeTHIdheHm)-4-(2-MeTHITUP PO TNH- | -kKapOOHMIT) THA301-2-KapOOKCaMHI0 )METHIT ) ITUKJIONTpOTTaHKapOoKCHaT
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VYKa3zaHHOE B 3aroJI0BKE COSAMHEHUE MOXKHO MOJTYUHTh, KaK ONMUcaHo B mpumepe 15, ucnonssys (S)-mMeTun
1-((4-(2-meTunnupponuarnH- 1 -kapOOHUT)THA30.1-2-KapOOKCAMUI0 )METU )LIUKJIOMPONaHKapOoKcunar  (npumep
31, oaran a) BMecTO (S)-N-(2-rMAPOKCU-2-METUANPONUI)-4-(2-METUITUPPONUAUH- 1 -KapOOHUI)THA30I-2 -
kapOokcamuaa u 2-(4-6pom-3-metunpennn)-1,1,1,3,3,3-rexcadTopnponad-2-oa (MPOMEKYTOUHOE COCAUHEHUE
3/2) Bmecro 2-(4-6pom-3-(mudropmernn)dennn)-1,1,1,3,3,3-rexcadropnponan-2-omna.

[Tpumep 40. (S)-1-((5-(4-(1,1,1,3,3,3-T'excadTop-2-TUnpoKCHIIPOTIaH-2-11)-2-Me THIh eHIIT )-4-(2-
METHITUPPOITUINH- | -kapOOHMIT ) THA301-2-KapOOKCAMH/I0 )METHIT) IMKJIOTTPOTIAaHKapOOHOBas KMCIIOTa

0
HO,C N)H/s CF,
KH ! / OH
N CF,
o

O~

VKa3aHHOE B 3ar0JIOBKE COEAMHEHUE MOXKHO MOMTYUYUTh, KAK ONMUCAHO B IpuMepe 12, UCIonb3ys Ha KOHeu-
HoM  orane  (S)-mermn  1-((5-(4-(1,1,1,3,3,3-rekcadTop-2-ruapokcHIponas-2-win)-2-MeTundpennn)-4-(2-
METHITITUPPOTUINH- | -kapOOHMIT ) THA30/1-2-KapOOKCaMHUII0 )METHT ) IIUKIIOTTpoTIankapookcunat (mpumep 40, sram
a) BMecto  TpaHc-MeTHn  3-(5-(2,3-mmxmop-4-(1,1,1,3,3,3-rekcadrop-2-runpokcumiponan-2-un)peHun)-4-
(atun(2,2,2-rpudropaTrn)kapOoamMon) THA301-2-KapOOKCaM UI0 IUKIO 0y TaHKApOOKCHIATA.

[Tpumep 41. (S)-5-(4-(1,1,1,3,3,3-I'ekca¢Top-2-runpokcumponan-2-mm)-2-metund e aut)-N-((1-
THIPOKCUITUKIOTIPOTIVIT ) METHN )-4 -( 2 -MEeTHIIITUP pOTUINH- | -kapOoHIT ) THA301-2-KapOoKkcaM U
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(o]
HO. Nkrs CF3
\
K\H N/ C(FD3H
L
VYKa3zaHHOE B 3ar0J0BKE COEIMHEHUE MOXHO MOIY4UTh, KAK OMUCaHo B npumepe 15, ncnonssys (S)-N-((1-
THAPOKCUIIMKIIOTIPOTIAT )METHI )-4 -( 2-MEe TUIITIMPPOTHIVH- | -kapOoHwMIT ) THA3071-2-kapOokcaMua (pumep 32, atan
a) BMecTO (S)-N-(2-ruapoxcu-2-MeTHInponui )-4-(2-MeTUIUppoauiuH- 1 -kapOOHIIT ) THA301-2-KapOOKcaMuaa u
2-(4-6pom-3-metuindennn)-1,1,1,3,3,3-rekcadroprnponan-2-o1 (IpoMexyToUHOE coenuHenue 3/2) BMecto 2-(4-
6pom-3-(mudropmernmypenmn)-1,1,1,3,3,3-rekcadropnpomnan-2-oma.

ITpumep 42. 5-(4-(1,1,1,3,3,3-T"ekcadpTop-2-ruaApoKCUTIpOTIaH-2 -7 )-2 -Me THAPeHIN ) -4-(( S )-2-
METUINUPPOIUINH- 1 -kapOoun)-N-(Tpanc-3-(MeTUACYIb(HOHWT )IIUKIOOY THI ) THA30I-2-KapOOKCaMHU/T
[eNgFe]
P o

CF3

YkazaHHOE B 3aroJIOBKE COCTMHEHNE MOYKHO TIONYYNTh, Kak OMucaHo B mpumepe 15, weronssys 4-((S)-2-
METHIMUPPONUANH- | -kapOoHmIT)-N-(TpaHc-3 -(METHICY TH(OHWIT )ITMKIOOY THIT ) THA30I-2-KapOokcamMu  (IIpuMep
33, oran a) BMmecto (S)-N-(2-TuapoKcu-2-MeTHINPONu)-4-(2-MeTUANTUPPONUANH- 1 -KapOOHKUIT ) THA301-2-
kapOoxkcamuaa u 2-(4-6pom-3-metundenunn)-1,1,1.3,3,3-rekcaptopnponan-2-o1 (OpoOMeKyTOUHOE COECIUHEHUE
3/2) Bmecto 2-(4-0pom-3-(mudropmerun)dennn)-1,1,1,3,3,3-rekcapropnponan-2-ona.

[Mpumep 43. (S)-5-(4-(1,1.1,3,3,3-T'excadrop-2-ruapoxcunponan-2-un)-2-metundpennn)-N-((4-rugpoxcu-
1, 1-nuokcunoretparuapo-2H-trnonupad-4-ui)Meti )-4-(2-MeTUIMUPPOTUAUH- | -KapOOHMIT)THA30I-2-

KapOOKcaMu L
on ¢
(\jﬁN ‘ S CEL
0.8 H Ny eF,
cL
Vka3zaHHOE B 3aroJ0BKE COEMHEHUE MOXHO MOJIYUYHTh, KaK onucaHo B npumepe 15, ucnonssys (S)-N-((4-
ruapokcu-1,1-nuokcuaorerparuapo-2H-tuonupas-4-un)me T )-4-(2-MeTUAIUPPOTUAUH- | -KapOOHUIT ) THA301-
2-kapOoxcamuj (mpumep 34, stan a) BMecto (S)-N-(2-ruapokcu-2-MeTuanponun)-4-(2-MeTuInupponuaun-1-
kapOoHUT)THA30a-2-KapOokcamuna u 2-(4-6pom-3-metundenunn)-1,1,1,3,3,3-rexkcapropnponan-2-on (mpome-

JKyTouHOE coeauuerue 3/2) emecto 2-(4-6pom-3-(mudropmernn)dpenun)-1,1,1,3,3,3-rexcadropnponan-2-oma.

ITpumep 44. Dran a. 2-bpom-5-(1,1,1,3,3,3-rekcadrop-2-rugpoKcHnpomnan-2-1i1)0eH30HU TPUIT
CN
Br.

CF3

OH
CF;

Yka3zaHHOE B 3arojOBKE COCAMHEHHWE MOKHO TOMYYHTh, KAK OIMCAHO JUISl HPOMEXYTOUYHOTO COEANHEHUS
18, ucnonp3ys Ha dtane b 2-6poM-5-io10eH30HUTPII BMECTO 1-0pom-2-(nudropmernn)-4-tioaden3ona.

IMTpumep 44. (S)-5-(2-1lnano-4-(1,1,1,3,3,3-rekcadrop-2-ruapoxcumponan-2-mm)herwr )-N-(2-ruapoxcn-2-
METHITPOTINN)-4-(2-Me TUIITPPONHANH- | -kKapOOHMIT ) THA307T-2-KapOoKCaM A

o NG
HO. N)Krs CF3
H N| Y, OH
CF,
o

O~
VYka3zaHHOE B 3ar0J0BKE COEUHEHUE MOXKHO TOYUUTh, KAK OMUCAHO B npumepe 15, ucnonb3ys 2-6pom-5-
(1,1,1,3,3,3-rexkcadTop-2-rugpokcunponad-2-un)oen3onurpun (npumep 44, sranm a) Bmecto 2-(4-Opom-3-
(mudropmernn)denmn)-1,1,1,3,3,3-rexcadropnponan-2-omna.
[Tpumep 45. Dtam a. 2-(5-bpom-4-meTokcunupuawa-2-un)-1,1,1,3,3,3-rekcadroprnpomnan-2-oi

OMe
Br. | N
Z CF3
N
CF?H

Vka3aHHOE B 3ar0JIOBKE COEJMHEHUE MOXKHO MOJTYYUTh, KAK OMUCAHO JUISl IPOMEKYTOUHOTO COETUHEHUSI
26, uctionb3ys Ha 3tane b 5-6pom-4-MeTOKCUTIMPHUINH-2-aMIH BMECTO 4-0poM-2-xmop-3-¢ropanminna.

IMpumep 45. (S)-5-(6-(1,1,1,3,3,3-T'excadrop-2-runpoKcunponan-2-mi)-4-Me TOKCHTTAPUINH-3 -1 )-N-(2-
FUIPOKCU-2-METUINPONU )-4-(2-MeTUANUPPOIUAUH- | -KapOOHUIT) THA301-2-KapOOKCaMU ],
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VYka3zaHHOE B 3arojIOBKE COCJMHCHHE MOYKHO MMOJIy4WTh, KaK OMUCaHO B mpumepe 15, ucmonbzys 2-(5-
opom-4-metokcunupuann-2-un)-1,1,1,3,3,3-rekcadroprponan-2-on (mpumep 45, sran a) Bmecto 2-(4-6pom-3-
(mudropmerun)denunn)-1,1,1,3,3,3-rexcadropnponan-2-oina.

buojornyeckue qaHHbIe in vitro.

Ananu3 ThermoFluor®.

ThermoFluor® nipencrapisger codoif (payopeclieHTHBIN aHaIN3, B KOTOPOM oTleHUBaeTcsA adPUHHOCTH CBSI-
3bIBAHMS JIMTAHA MYTEM W3MCPEHHUS BIMSHMS JIMTAHAA HA TEPMHUYECKYH craduibHOCTh Oenka (Pantoliano,
M.W., Petrella, E.C., Kwasnoski, J.D., Lobanov, V.S., Myslik, J., Graf, E., Carver, T., Asel, E., Springer, B.A.,
Lane, P., and Salemme, F.R. (2001) High-density miniaturized thermal shift assays as a general strategy for drug
discovery. ] Biomol Screen 6, 429-40 u Matulis, D., Kranz, J.K., Salemme, F.R., and Todd, M.J. (2005) Ther-
modynamic stability of carbonic anhydrase: measurements of binding affinity and stoichiometry using Ther-
moFluor. Biochemistry 44, 5258-66). /lanHbIH TTOAXOX MOXET MPUMEHSATHCS B CAMBIX Pa3NIMYHBIX CHCTEMax M
UMEET CTPOTYI0 TEOPETHUYECKYI0 MHTEPIPETAIINIO 10 KOTMICCTBCHHOW OI[CHKE PAaBHOBCCHBIX KOHCTAHT CBSI3BI-
Banus (Kp).

B skcnepumente ThermoFluor®, B koTopoM oTcnekmBaeTcs CTAOMIBHOCTE Oeka P MOHOTOHHOM TI0-
BBIIICHUU TEMIEPATYPbl, JIMraHa, 00/a/a0IIHi PABHOBECHBIM CBI3bIBAHUEM, 3aCTAB/IIET CPEAMHHYIO TOUKY
nepexonaa B passepHytoe cocrosuaue (T,,) cMectuThes B 06macTh Gonee BRICOKUX TeMIiepatyp. CMeIeHHe TeM-
TepaTypsl IaBJICHA, 0003HaUeHHO Kak AT, TpOmopIMOHANEHO KOHICHTpatui 1 apUHHOCTH JINTAaHAA.

DddexTruBHOCTH COCAMHECHUI MOKHO CPABHHUBATH M0 PAHTOBOMY MOPSAIKY 3HadeHuit AT, pu ogHO# KOH-
MCHTPAIMN COCTMHEHHS WK N0 3HAYeHUIM Kp, MOTy9IeHHBIM 110 KPUBBIM KOHIICHTPAIUS-OTBET.

Konctpykr RORyt, ananmsupyemsriii mpu momormd ThermoFluor®.

Jlna xouctpykra RORYt, nenoms3oBanHoro B ananmse ThermoFluor®, Hymepanus HYKICOTHIHBIX ITOCTIC-
JoBaTeNbHOCTEH Oblla OCHOBaHA HA HTAJIOHHOW TMOCeA0oBaTeILHOCTH venosedeckoro RORyt, BapwaHT TpaHc-
kpunra 2, vomep pocryna NCBI: NM_001001523.1 (SEQ ID NO:1). Hykneoruast 850-1635 (SEQ ID NO:2),
KOJUpYIONTHe Turana-csa3piBaromuit momer (RORyt LBD) genoseueckoro RORYyt quikoro THIa, KJIOHAPOBAIH B
BekTop pHIS1, Moauduimposannsiii sxcnpeccronnbiii Bekrop pET E. coli (Accelagen, r. Can-/Iuero), coaep-
xalui BHyTpupaMouHnbiii N-koHueBoit His-ter u caiit nporeasnoro pacuennenus TurboTEV (ENLYFQG,
SEQ ID NO: 3) Bblllie KIOHUPOBAHHOU TMOCJIEI0BATCILHOCTA BCTABKU. AMUHOKHUCIIOTHAS TOCJIEI0BATEIbHOCTh
koHcTpykTa RORYt, ncnonszosannoro B ananuse Thermofluor®, mokazana kak SEQ ID NO: 4.

OkcmepumerTsl ThermoFluor® mpoBommnmy ¢ UCTONB30BAaHUEM IIPHOOPOB, MPHUHAMICKAIIAX KOMIIAHUA
Janssen Research and Discovery, L.L.C. nmocie nprobpetenus eif kommanuu 3-Dimensional Pharmaceuticals,
Inc. B xauecrse (iyopecuenTHoro kpacuresst ucnonbizobaiu 1,8-ANS (Invitrogen). Pacteopsl Geika u coenu-
HCHUS HAHOCWIIH B YepHbIe 384-myHounsle nomumnpomaieHoBsie ITIP-mukpomanmmets: (Abgene) u cBepxy Ha-
HOCHITH clio#t crmmkoHoBoro Macna (1 Mk, Fluka, T DC 200) mis mperoTBpalmeHys ucrapeHus.

ITnanmeTst amg aHanw3a, cHaGKEHHBIC INTPUX-KOJOM, aBTOMATHUECKH TojaaBaimuch B TepMmobOmok ITIP-
THTIA C PETYIUPYyEeMOH TeMIepaTypoii 1 HarpeBaIMCh CO cTaHAAPTHOH ckopocThio 1°C/MHH I BCeX DKCTICpH-
MeHTOB. DayopecreHInio m3Mepsaan HenpepbiBHBIM Y @-ocBenennemM (Hamamatsu LC6) yepe3 BOTOKOHHYIO
ONTHKY W PUITBLTpOBANH Hepe3 nmonocoBor GumsTp (380-400 um; otceuxa > 6 ex. O.I1.). Dmuccuio ¢payopecneH-
UM o Beero 384-TyHOIHOTO TIIaHINeTa OTPEISIIITH IyTeM H3MEPEHUSI HHTCHCUBHOCTH CBETA C UCTIOIF30BAHM-
em [13C-kamepnt (Sensys, Roper Scientific) ¢ npumenenuem GunabTpoB A oOHapyskeHus B nonoce 500+£25 um,
4TO MO3BOJISLIO OJIHOBPEMEHHO U HE3aBUCUMO cuuThIBaTh Bee 384 nynku. [Tomyuanu uzoOpaskeHust 1 Kaxkaoi
TEMIEPATyPbl U CTPOUIH IpaK 3aBUCUMOCTH CYMMApPHOW WHTCHCHUBHOCTH MHUKCEICH B HaHHOM 00nacTH aHa-
JIU3UPYEMOTO TUTAHINETa OT TeMIEPATyphl. DTAIOHHBIC TyHKN comepkamu RORyt 6e3 coenuueHni, U yCIoBHS
aHau3a ObLIK CIAETYIOLUMU:

0,065 mr/ms RORYt,

60 mxm 1,8-ANS,

100 MM Hepes,

pH 7.0,

10 MM NaCl,

2,5 MM GSH,

0.002% Tween-20.

CoennHeHns npoekTa pacronarand Ha 0asoBom maHmere (Greiner Bio-one) B ycTaHOBIEHHOM TOpPSIKe
JIO3UPOBAHMA, TJIE COSTUHECHHS TocaeqoBaTenbHO pa3Boauiad B 100% DMSO ¢ marom 1:2 oT BEICOKO# KOHIICH-
Ttparmu 10 MM B 12 nocienoBaTebHBIX cTo0aX (cTooel 12 npeacrapiseT co00i ITaTOHHYIO JTYHKY, COAEp-
skarmyto DMSO 6e3 coennnaennst). CoeTMHEHN POOOTH3UPOBAHHBIM CITOCOOOM HAHOCHIIA HEMOCPEICTBEHHO B
aHanmu3upyeMble TaHmeTsl (1x=46 HiT) ¢ UCMOMB30BAHNEM KAMMUIAPHOTO Mpubopa 11 paboTsl ¢ KUIKOCTIMHU
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Hummingbird (Digilab). [Tocie BHCCCHHA COCIWHCHHA B JIyHKH J00ABIAUIH OCIOK M KpacHTeab B Oy(epe mo
KOHEYHOTO 00hEMa aHANM3a 3 MKJI C IOCIEAYFOIIM TO0aBICHHEM | MKJI CHIIMKOHOBOTO Macla.

A(p(uHHOCTD CBA3BIBAHNA OICHHBATH, Kak omucano eime (Matulis, D., Kranz, J K., Salemme, F R. and
Todd, M.J. (2005) Thermodynamic stability of carbonic anhydrase: measurements of binding affinity and stoi-
chiometry using ThermoFluor®. Biochemistry, 44, 5258-66), ¢ HCIOJIb30BAHUEM YKA3aHHBIX HIKE TCPMOJUHA-
MHYECKHX MAPAMETPOB PA3BOPAUMBAHIS OCIIKA.

Oramonnas T, RORyt: 47,8°C,

AH(7p) = 115 kkan/mMons,

AC,(rm)y=3 KKaJI/MOIIb.

Buonormieckne JaHHBIC, MOTYyUCHHBIC HA KICTKAX.

Anam3 pemoprepHOTo TeHa RORYt (10 1THOpa3MEPHBIH 1CTI0 BEUCCKHI).

Tpu CXOTHBIX MPOTOKOJIA AHAIN3A PEMOPTEPHOTO TEHA, MPUBEICHHBIC HIDKE, UCTIOIB30BAIN IS HCCTIEA0-
BaHUI (PYHKIHMOHAILHOTO BIMSHUS COCTUHCHHH, Moxynupyromux RORyt, HA aKTHBALMIO TPAHCKPHITLNH, BbI-
3BIBACMYIO TOJTHOPA3MEPHBIM uetoBeucckuM RORyt. Bee Tpu 00eCTICUHBAOT CXOMHBIC JAHHBIC, H X MOKHO
HCII0JIb30BaTh KaK B3aUMO3aMCHICMBIC.

Yenosust A.

Krnerku, ncnonb3yeMble B 3TOM aHAIH3E, TPAH3UTOPHO COBMECTHO TPAHC(HIMPOBATH TPEMSI PA3IHIHBIMHI
IUTA3MHAIAMH: OJHOM, IKcnpeccupyromeit rudpuansi 0emok GAL4-DNA-ceassBatomuit somer (DBD)-RORyt
o, ynpasierueM npomoropa CMV (NH2-Gal4-DBD:RORC-COOH B pCMV-BD, Stratagene Ne 211342), n
JBYMSl PEMOPTEPHBIMH IUIA3MHUIAMH - PEIMOpPTEpoM Iolm(epasbl CBETILMUKA MOJ YIPABICHHEM IPOMOTOPA
GAL4 (pFR-Luc 2x GAL4) u pemoprepom mounepassr Renilla mox ympasiaeruem npomotopa CMV (pRL-
CMYV, Promega Ne E2261). It uenoseueckoro RORyt HCnonp30Bamm moTHOPA3MEPHYH) KOTUPYIOIIYEO TOCTIC-
JIOBATCIILHOCTS, T.€. HyKIcoTHAbI 142-1635 yenoseueckoro RORYt, TpaHCKPHUITIIMOHHBIN BAPHAHT 2, HOMEP JA0C-
tyma NCBI: NM_001001523.1 (SEQ ID NO: 1). Knerkn HEK293T Hanocumm B kommdaectse 35000 HA TyHKY B
96-nmyrouHoM mnaHmere B cpeac MEM ¢ 8,6% FBS. Tlocie 18-22 4 wHKyOaImu OCYMICCTRIIATH TPAHC(HCKITHIO
MOCPSACTBOM HCHOJB30BaHusA pacTBopa PEI ¢ 170,5 ur o0meit JJHK/nyrka (50 ar pCMV-BD-ROR mmoc 20 Hr
pemoprepa pFR-Luc u 0,5 mr pemoprepa pRL-CMV mmoc 100 ar JJHK-wocuTens (Clontech No 630440) ma
kakaol nyHkn). Uepes 4-6 4 mocne TpaHC(CKINH KICTKH 00padaThIBATH JAHHBIMH COCIHHCHUAMH B TCUCHHC
HOYH B cpeac ¢ koHeuHoH koHneHTpamuei FBS 1,1% u DMSO 0,1%. ITocne Hounoit (o1 16 mo 20 1) uakyOa-
OUH CPeAbl VAATATH W KICTKH JTH3HPOBATH ¢ MOMOMBIO 20 MKI 1X MACCHBHOTO JH3HpYROImEro Oydepa
(Promega) B TeucHne 10-15 mMuH. JIFOMHHCCHCHIHIO H3MEPATIH C TIOMOIIBIO CIICKTPO(OTOMETPA I CUHTHIBA-
Hus wiaHmetoB BMG LUMIstar OPTIMA mocie nobasneHuS 75 MKJIVIVHKY Oy(epa momudepassl CBETIAIKA C
TMOCTICAYIOIHM T00aBICHHEM 75 MKIVIAVHKY Oy(epa monugepassl Renilla. Jma pacuera a¢dexra coeamHeHUI
Ha akTuBHOCTH RORyt 3HaueHMS 1711 mronmdepassl CBETILTIKA HOPMAIH30BAIN TOIBKO MO 3HaueHmsM DMSO u
3HAYCHILIM 3TAJOHHOTO COCAMHCHMS B HACBHIMAIOINICH KOHICHTPAIMH, 3aTEM JOTOIHUTCIHHO HOPMAH30BAIN
mo curranaMm Renilla. 3nauenns 1Cs, momyvamm mocpeacTBoM rpaudeckoro HAHECCHUS! KOHCYHBIX JAHHBIX,
HOpMAaM30BaHHBIX i1 Renilla, Mo OTHOIMCHHIO K KOHUICHTPAIMA COCTMHCHHUS, 4 MPOLUCHT HHTHOUPOBAHKA Pac-
CUHTHIBAJH 10 OTHOIICHHUFO K KOHTPor0 DMSO.

Ycnosusa B.

Knerku, ncnonp3yeMele B 3TOM aHAIH3E, TPAH3UTOPHO COBMECTHO TPAHC(HIMPOBATH TPEMSI PA3THIHBIMHI
Ia3MHIAME, OJHOM, 3Kcmpeccupyromei ruOpuansiit 0caok GAL4-DNA-cea3pmarommii nomeH (DBD)-RORyt
o ynpasnerueM npomoropa CMV (NH2-Gal4-DBD:RORC-COOH B pCMV-BD, Stratagene Ne 211342), n
JBYMS PENOPTEPHBIMHE IIIA3MHUIAME PEIOPTEPOM JoIm(epasbl CBETISMKA O yIpaBiacHueM mpomoTtopa GAL4
(pFR-Luc 2x GAL4) u pemoprepom momm@pepassl Renilla mox ympasicrunem mpomoropa CMV (pRL-CMV,
Promega Ne E2261). [na uenoseueckoro RORyt HCmomp30BaIH MOTHOPA3MECPHYIO KOTHPYIOMYI0 MOCICAOBA-
TCABHOCTD, T.¢. HyKICOTHABI 142-1635 uemoseueckoro RORYt, TPAHCKPHUIIIMOHHBIH BAPHAHT 2, HOMCP AOCTyNA
NCBI: NM_001001523.1 (SEQ ID NO: 1). Kmerkn HEK293T manocum B kosmdectse 35000 HA ITyHKY B 96-
JIYHOUHOM IUTaHmETe B cpeac DMEM ¢ 10% FBS. Tlocne 18-22 4 WHKyOAUHMH OCYIICCTBILLIN TPAHC(HEKIHIO
mocpeacTeoM ucmoap3oBaHua pacrsopa PEI ¢ 170,5 ur o0meit JIHK/nyuka (50 ar pCMV-BD-ROR nmoc 20 ar
pemnoprepa pFR-Luc u 0,5 ur pemoprepa pRL-CMV mmoc 100 ar JJHK-wocuTens (Clontech No 630440) nia
Kaxmoit nyrkn). Yepes 4-6 1 mociae TpaHCHCKIMH KICTKH 00padaThIBAIH TAHHBIMH COCTHHCHHAMH B TCUCHHC
HOYH B cpene ¢ koHeuHOH KoHueHTpamueit FBS 1,3% u DMSO 0,1%. Tlocne mouno# (ot 16 10 20 u) mHKyOa-
OUH CPeOpl VAATSUIH W KICTKH JIM3HPOBANIH ¢ MOMOINBbE 50 Mk ymsupyromero Oydepa Glo Lysis Buffer
(Promega) B TeucHne 10-15 mmH ¢ mocmemyromei 10-muHyTHOM MHKyOamueit ¢ 50 mxim pearcara Dual Glo
(Promega) mpu kxOMHATHOH TeMmeparype. JIFOMHHSCIICHINIO TOMU(EPA3bl CBETIUKA H3MCPATH C HCIOIb30Ba-
HEEM criekTpodoroMerpa 1 cunthBaHus miaHmeros BMG Pherastar. B xaxayro nyHKy aoOasmmmm 50 MK
pearernra Stop and Glo u wHKYOHpoBanu B TeucHue 10 MHH IpH KOMHATHOH Temmeparype. JIFOMHHECTICHIINIO
mouudepazsr Renilla m3mepsimn ¢ BCmosb30BaHUEM CHEKTPO(OTOMETPA U CUMTHIBAHUS IaHImeToB BMG
Pherastar. [/l pacuera 3ddexra coenureHnit Ha akTuBHOCTS RORYt 3HaUeHMS Ml moum@epasbl CBETIBMKA
HOPMATM30BATH TOJIBKO 1O 3HaUYCHIIM DMSO U 3HAYCHUAM 3TAJIOHHOTO COCIMHCHHUS B HACBHIMAIOMICH KOHICH-
TPALH, 3aTEM JOTOJHHUTECIHHO HOpManm3oBamm mo curHaimaM Renilla. 3uadenus 1Cs, momydamm mocpeacTBoM
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rpa)ICCKOTO HAHCCCHHS KOHCUHBIX JAHHBIX, HOPMAIM30BaHHBIX Ja Renilla, mo 0THOIICHUIO K KOHICHTPAIIHH
COCIMHECHMS, A TPOLICHT HHTHOMPOBAHMUS PACCUUTHIBAIH [0 OTHOIICHUIO K KOHTpor0o DMSO.

Yenosus C.

Krnerku, ncnonp3yeMble B 3TOM aHAIH3E, TPAH3UTOPHO COBMECTHO TPAHC(HHIMPOBATH TPEMSI PA3IHIHBIMHI
Ia3MHIAME, OJHOM, 3Kcmpeccupyromei ruOpuansiit 0caok GAL4-DNA-cea3pmarommii nomeH (DBD)-RORyt
mox ympasireHueM mpoMoropa CMV (NH2-Gal4-DBD:RORC-COOH B pCMV-BD, Stratagene Ne 211342), u
JBYMSl PEMOPTEPHBIMH IUIA3MHUIAMH - PEIMOpPTEpoM Iolm(epasbl CBETILMUKA MOJ YIPABICHHEM IPOMOTOPA
GAL4 (pFR-Luc 2x GAL4) u pemoprepom mounepassr Renilla mox ympasiaeruem npomotopa CMV (pRL-
CMYV, Promega Ne E2261). It uemoseueckoro RORyt uCnonp30Bamm moTHOPA3MEPHYH) KOTUPYIOIIYEO TOCTIC-
JIOBATEIBHOCTD, T. €. HyKJICOTHAB 142-1635 uemosedeckoro RORyt, TpaHCKPUNIMOHHBIA BapHAHT 2, HOMEP
mocryma NCBI: NM_001001523.1 (SEQ ID NO: 1). Kinerku HEK293T mHanocumu B kommiaecTBe 8750 KICTOK HA
ayHKY B 384-myrHOuHOM muanmere B cpeac DMEM c¢ 10% FBS. Tlocne 18-22 4 wHKyOamuw OCYINECTBIBLIA
TpaHC(EKIHIO TOCPpeACTBOM HCmomb3oBaHuA pacTeopa PEI ¢ 42,6 mr oome#t JHK/nyrka (12,5 ar pCMV-BD-
ROR mmoc 5 ur pemoprepa pFR-Luc u 0,125 wr penoprepa pRL-CMV nmoc 25 ar IHK-wocurens (Clontech
Ne 630440) mma xaxaon ayHkH). Uepes 4-6 1 mociae TpaHC(CKITNH KICTKH 00padaThIBAH JAHHBIMH COCIIHC-
HUSMH B TCUCHHC HOYH B CpeAc ¢ koHeuHOH KoHueHTpauued FBS 1,3% u DMSO 0,1%. ITocne HOuHOH (OT 16
110 20 1) HHKyOAIMK Cpebl YA U KISTKH JIM3HPOBAIHN C TIOMOINbI0 20 MK mm3upyomero Oygepa Glo Ly-
sis Buffer (Promega) B Teuenme 10-15 mMun ¢ mocneayromet 10-MuHyTHOH HHKYOanuei ¢ 20 Mkx peareHra Dual
Glo (Promega) nipu KOMHATHOH TeMmepaType. JIFOMIHECTICHIMIO MFOIH()epa3bl CBET/IMKA H3MEPSIIH C HCIOJb-
30BaHHEM criekTpodoroMeTpa [ cunThiBaHUs IUIaHIeToB BMG Pherastar. B kaxmyro ayHky aodasmamm 20
MKJI pearcHTa Stop and Glo u uakyOupoBanu B TeueHue 10 MHH IIpH KOMHATHOW TemIeparype. JIFoMHHeCHeH-
muro monuepassl Renilla m3mMepsamm ¢ HCMOB30BAHHEM CIICKTPO(OTOMETPA I CUHTHIBAHHUA MIAHIICTOB BMG
Pherastar. st pacuera s¢dekra coenunenuit Ha akrusHOCTh RORYt 3HaueHmMs 11 yrormd)epasbl CBETILTIKA
HOPMAJIH30BAH TOJBKO 1O 3HAYCHUSIM DMSO H 3HAYCHHAM 3TATIOHHOTO COCIUHCHHA B HACHIINAFOMICH KOHICH-
TPALHH, 3aTEM JOTIOJHHTEILHO HOpManm3oBamm mo curHanaM Renilla. 3uauenus 1Cs, momydyamm mocpeacTBoM
rpa)ICCKOTO HAHCCCHH KOHCUHBIX JAHHBIX, HOPMAIM30BaHHBIX Ja Renilla, mo OTHOIICHUIO K KOHICHTPAITHH
COCIMHECHMS, A TPOLICHT HHTHOMPOBAHMUS PACCUUTHIBAIH [0 OTHOIICHUIO K KOHTpor0o DMSO.

AHamm3 Ha 4eToBeUCCKUX KieTkax Thl7.

B anmanm3e Ha yenoseueckmx kierkax Thl7 tectmpyercs pamsHHe coeauHCHUH-MOAYIATopoB RORYt HA
mpoxykumto 1L-17 T-knerkamm CD4 B ycrnoBmsxX, KOTOpbIe OMarompusATHBI 111 AA(P(EPSHIUPOBKA KICTOK
Th17. O6myro nomymsuuro T-kaerok CD4" T BIAeAIH U3 MOHOHYKJICAPOB Mepu(eprueckoit kporu (PBMC)
3I0POBBIX JOHOPOB, HCTIOB3ys Habop ama BeiaeeHusa T xnetok CD4 ' T cell isolation kit II, B cooTBeTcTBHE C
HHCTpYKumaMHu mpoussoxuTesst (Miltenyi Biotec). Kinerkn mosroprO cycnenmuposamd B cpeae RPMI-1640 ¢
nobapneHueM 10% >SMOpHOHANBHOH OBIMBbEH CHIBOPOTKH, NCHUIMJUIMHA, CTPEHTOMHMIIMHA, TiIyramara u 3-
MAPKANTO3TAHONA M HAHOCHIH B 9G-TyHOUHbIC IUIAHIIETH B Kommuecte 1,5x10° Ha 100 MKI/IyHKY. 50 MKI
COCIMHECHMS THTPOBAHHBIX KOHICHTpanui B DMSO 100aBsiim B K&KIYIO JIYHKY, TOJIydas KOHCUHYHO KOHICH-
tpammro DMSO 0,2%. Knerkn mHKyOMpoBany B TeUcHHE | 4, 3aTeM A00aBILLIM B KAKAYIO JIYHKY IO 50 MKI
cpenpr ama auddeperuuposkn kireTok Thl7. Koneunsie kOHOCHTpanuK aHTATET U MUTOKHHOB (R&D Systems)
B cpeae A guddepeHIMpOBKH cocTaBmsut: 3x 10%/Ma rpany s ¢ antutenamu k CD3/CD28 (MOMyYCHHBIX C HC-
TMOJTE30BAHMCM HAOOpa I aKTHBAIMH/PA3MHOXKCHHA demoBeuecknx T-ximerok, Miltenyi Biotec), 10 Mxr/mn
arrurea k 1L4, 10 mxr/ma aataren k [IFNy, 10 ar/moa IL1P, 10 ar/ma IL23, 50 wr/ma L6, 3 ar/Ma TGFP u 20
En/mn IL2. Knetku xymerusupoam npu 37°C u 5% CO, B eucHne 3 cyrok. CoOupann CYNCpHATAHTHL, H Ha-
KOMUBIIUHUCH B KyJabType IL-17 M3MepsAnu ¢ HCHOJB30BAaHHMEM IUIAHIIETA I8 aHanau3a wuTokuHOB MULTI-
SPOT® B cooTseTcTBUM C HHCTPYKumsaMu mpom3soauterst (Meso Sacle Discovery). [lnanmiers! anann3uposain
Ha ckaHepe Sector Imager 6000 n xoHueHTpaumio IL-17 skcTpanoaupoBain Ha OCHOBAHWH CTAHJAPTHOM KpH-
Bol. 3HaucHuA [Csq OTIPE AN C HCMIOJB30BAHHEM TIPOTpaMMHOTO odecneucHus GraphPad
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Anamms B
Anamms A mm C
Ananus B
Anamms A | penopTepHOT pernopTepHOT
AHaums mm C AHanM3s Ha
PENOPTEPHOTO o rena RORYL o TreHa
IpuMep ThermoFluo pernopTepHOT yejoBeUeC
N @, K reHa RORyt (FL), % o pena RORyt (FL), o
(FL), ICsy |wmMHTMOMPOBAH %
(mxcm) RORyt (FL), ICsy (MKM)
(MKM) ns npu 6 MHIMGUPOBAaH
ICsy (MEM)
MKM us nopu 6
MKM
1 0,0056 0,0070 105** HO HO HO
2 0,0057 0,014 104** HO HO HO
2/1 0,00016 0,014 103** HO HO HO
2/2 0,00022 0,010 101*** HO HO HO
2/3a 0,0049 0,050 104** HO HO HO
2/3b 0,0071 0,037 96%** HO HO HO
2/3c 0,0055 0,038 99#** HO HO HO
2/4 0,0037 0,024 103** HO HO HO
2/5 0,00067 0,0049 107** HO HO HO
2/6 0,0031 0,016 104** HO HO HO
2/7 0,00056 0,0080 104#** HO HO HO
2/8 0,00030 0,012 103** 0,0026 108** 0,017
2/9 0,027 0,067 103** HO HO HO
2/10 0,013 0,025 105** HO HO HO
2/11 0,0061 0,020 100** HO HO HO
2/12 0,018 0,026 100** HO HO HO
2/13 0,00043 0,010 103%** HO HO HO
2/14 0,044 0,083 106 HO HO HO
2/15 0,00018 0,0050 106*** HO HO HO
2/16 HO 0,43 86+ HO HO HO
3 0,0046 0,012 104** HO HO HO
3/1 0,011 0,016 103#*** HO HO HO
3/2 0,0097 0,020 103** HO HO HO
3/3a 0,017 0,018 100*H** HO HO HO
3/3b 0,0036 0,0090 104%%%% HO HO HO
3/4 0,010 0,014 100** HO HO HO
3/5 0,050 0,029 100** HO HO HO
3/6 0,022 0,032 103** HO HO HO
3/7 0,034 0,052 102** HO HO HO
3/8 0,038 0,026 100%* HO HO HO
3/9 0,019 0,029 102%* HO HO HO
3/10 0,024 0,13 97 ** HO HO HO
3/11 0,068 2,9 26 HO HO HO
4 0,41 0,35 87** HO HO HO
5 0,0029 0,022 105%* HO HO HO
6 0,0038 0,032 102 HO HO HO
6/1 0,0021 0,010 101** HO HO 0,042
6/2 0,011 0,041 102*%* HO HO HO
7 0,0027 0,017 106** HO HO HO
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8 0,00015 0,011 102%** HO HO HO
9 0,000070 0,010 102%* HO HO HO
9/1 0,00011 0,014 103** HO HO 0,013
9/2 0,00011 0,033 106** HO HO HO
9/3 0,0080 0,019 104** HO HO HO
9/4 0,0031 0,012 106%** HO HO HO
9/5 0,033 0,078 101*%* HO HO HO
10 0,0021 0,013 103 HO HO HO
10/1 0,026 0,12 107 HO HO HO
10/2 0,0032 0,018 103** HO HO HO
10/3 0,0025 0,032 105 HO HO HO
10/4 0,0014 0,020 103** HO HO HO
10/5 0,00083 0,014 106%* HO HO HO
10/6 0,0028 0,029 102%* HO HO HO
1la 0,59 0,55 78%* HO HO HO
11b 0,40 0,33 89** HO HO HO
12 HO 0,049 104 HO HO HO
13 0,42 1,1 88 HO HO HO
14 0,047 0,28 100 HO HO HO
14/1 0,00050 0,015 104** HO HO HO
14/2 0,014 0,032 EEER HO HO HO
15 0,0011 0,027 105 0,010 107* 0,047
15/1 0,55 HO HO 0,35 96 HO
15/2 0,000060 HO HO 0,0022 91* HO
15/3 0,0014 HO HO 0,011 99* HO
15/4 0,0094 HO HO 0,054 105 HO
15/5 0,0011 HO HO 0,015 113 HO
15/6 0,00091 HO HO 0,024 107* HO
15/7 0,0017 HO HO 0,0097 102 HO
15/8 0,00029 HO HO 0,013 101* HO
15/9 0,00046 HO HO 0,0082 96* HO
15/10 0,00026 HO HO 0,0079 97+ HO
15/11 0,021 HO HO 0,051 121+ HO
16 0,0088 0,046 101** HO HO HO
17 0,0000090 0,048 105 HO HO HO
18 0,0023 HO HO 0,012 99 HO
18/1 0,000080 HO HO 0,014 105 HO
18/2 0,0044 HO HO 0,076 104 HO
18/3 0,23 HO HO 0,73 68* HO
19 0,0021 HO HO 0,014 107 0,055
19/1 0,49 HO HO 0,56 79% HO
20 0,00017 HO HO 0,016 102%* HO
21 0,00035 HO HO 0,0052 109* HO
21/1 0,0087 HO HO 0,053 107 HO
21/2 0,00021 HO HO 0,0039 101+ HO
21/3 0,0021 HO HO 0,015 96* HO
22 0,11 0,42 99 HO HO HO
22/1 0,14 0,91 102 HO HO HO
23 0,00029 HO HO 0,0022 99%* HO
24 0,00084 HO HO 0,0033 103* HO

HO - 3naueHue He OBILIO ONPEAENIEHO,

* - % MHrMOMPOBAHUSA MOKA3AH Il KOHUEHTPAIMY COSAMHEHUS 3 MKM,
** _ 05 MHrHOMPOBAHMS MOKA3AH sl KOHIEHTPAIMHU COE/IMHEHHS 2 MKM,
**% _ 0% MHrMOMpPOBaHKs MOKa3aH AJis KOHUEHTpauuu coeaurenust 0,67 MKM,

**%% - 0% nHruOMPOBaHKs MOKAa3aH Jyisi KOHUEHTpauuu coeauserust 0,22 MKM.
Bce nmansbie, mpencTaBieHHbIE B TaONuWIle, MPEACTABISIOT cO0OH 3HaUeHHWE ONHOW TOYKH HAHHBIX HITH

cpeaHee 1o 0oJsiee 4EM OJHON TOUYKE JAHHBIX.

[IprBeneHHOE BBIIIE OMMCAHUE CONEPKUT CBEIACHNSI O IPHHIMNAX HACTOSIIETO H300pETeHNS ¥ HILTFOCTPH-
pyIolMe ero NPUMeEpPbl, OAHAKO CIelyeT NOHUMATb, YTO MPAKTHYECKOE MPUMEHEHNE HACTOSILIErO H300PeTeH s
BKJIIOYAET BCce OOBIUHBIE BapHalliy, aJlanTalni u/nuin MoanuKalu B COOTBETCTBUHN C 0OOBEMOM Cleayollei

(hopMyJIBI M300pETCHUS U €€ YKBUBAICHTOB.
Ha Bce mpornuTupoBaHHbIe B HACTOSAIIECH 3as8BKE JOKYMEHTHI IPUBEACHBI CCHUIKH.
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Cnuacok nocJieaoBareJbHOCTel

Janssen Pharmaceutica NV
TPUOTOPMETUNOBLIE CMUPTH KAK MOAYNATOPH ROR?t
PRD3357

Homep 3asaBkM
Tekywana aaTta nogaun (rrrr-mm-an)

4

PatentIn, Bepcua 3.5
1

3054

JHK

Homo sapiens

1

agagagctag gtgcagagct tcaggctgag gcgctgetga gagggectcg

gccgecaget gcaccccact cctggaccac cccctgetga gaaggacagg

cggcagagcc aaggctcagt catgagaaca caaattgaag tgatcccttg

ggggacaagt cgtctgggat ccactacggg gttatcacct gtgaggggtg

ttccgeecgga gecagegetg taacgeggec tactcctgea cccgteagea

atcgaccgca ccagccgaaa ccgatgccag cactgccgec tgcagaaatg

ggecatgtccec gagatgctgt caagttcgge cgcatgtcca agaagcagag

catgcagaag tgcagaaaca gctgcagcag cggcaacagc agcaacagga

aagacccctc cagcagggge ccaaggagca gataccctca cctacacctt

gacgggeage tgccectggg ctcctecgect gacctgectg aggettetge

ggectectga aagectcagg ctetgggece tcatattcca acaacttgge

ctcaatgggg cctcatgcca ccttgaatac agccctgage ggggcaagge

gagagcttct atagcacagg cagccagctg acccctgacc gatgtggact

gaacacaggc atcctgggct tggggaactg ggacagggcc cagacagcta

agtttccgca gcacaccgga ggcaccctat gecctccctga cagagataga

cagagcgtct gcaagtccta cagggagaca tgccagetge ggctggagga
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cccecgectcet
gagccaaggc
caaaatctgt
caagggcttc
gaactgcccc
cctggegetg
ggacagcctg
accagtggtc
ggggctecca
ctgteccccect
caaggcaggg
tgagggcaga
tcgttttgag
cggcagcccc
gcacctggtg

cctgetgegg

60

120

180

240

300

360

426

4860

540

600

660

720

840

900

960



cagcgctcca
gagatgtggg
gccaagaggce
gcaggagcaa
acggtctttt
gagctcatca
gatgagattg
gagaaaagga
tgcaagactc
ctgtgtagcc
caagccgctt
gggctgtcca
cctecectgga
ccccaccage
ctggeagtgg
ttgacctgtc
gggatttaag
ccctggatga
atacctcatt
ggcagtgaga
ctgeccttect
aaccaaaaat
tgtgggacta
ctcttatgtg
tatccataca

atgaacctga

acatcttctc
aacggtgtgc
tctcaggett
tggaagtggt
ttgaaggcaa
gctccatcett
ccctctacac
aagtagaaca
atcgccaaag
agcatgtgga
tcecctecact
agtgacctgg
ccecegtteca
tctttggaag
gacaatcgcc
tcatttccca
gacttctggg
atagaatgca
gecatttccct
gcccagaagg
cccagctcag
ggatgggatg
gggtacaatg
cactttaaag
caggtgaaac

cacaatctct

ccgggaggaa

ccaccacctc
tatggagctc
gctggttagg
atacggtggc
tgacttctcc
agcccttgtt
gctgecagtac
catcctggeca
aaggctgcag
ctacaaggag
aagagggact
ccctcaccct
tgagcagatg
agagggteee
tattccttca
ggaccaagac
attcattcag
ttgggettceg
acctgtataa
caaggaagta
aggatgagag
aaggccaaga
atagacttta
acatacagac

cttatccttg

033699

gtgactggct
accgaggecca
tgccagaatg
atgtgccggg
atggagctgt
cactccctaa
ctcatcaatg
aatctggagc
aagctgccac
atcttccagc
ctcttcagca
ccttgectcet
tttcctttec
ctgeggetgg
gctggcagaa
cacccagctt
atcctcaaga
aagctcagaa
gcttggggag
aatgaatctg
tttgggcacc
gctggagata
gcatctcaga
ggggctggea
tcaacagcaa

aggccacagc
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accagaggaa
ttcagtacgt
accagattgt
cctacaatgc
tccgagectt
gtgeccttgea
cccatecggec
tggcctttca
ccaaggggaa
acctccaccc
ctgaaaccga
ccctatggec
catgaaccct
ctttctgtca
caccatctcc
ctggaaggca
aaacaggggc
gctaagaata
atggatcaag
gagctttaca
ctacccttta
attgttttat
catagagtta
caaatctgat
tcatgcagtt

ttggaggagc

gtccatgtgg
ggtggagttc
gcttctcaaa
tgacaaccgc
gggctgeage
cttttccgag
agggctccaa
tcatcatctc
gcttcggage
catcgtggtc
gtcacctgtg
tgectggecca
ggagggtggt
gcaggeccgge
agcctcaget
tggggtggct
atccagggct
agcctttgaa
ctcagagact
ttttctgect
cctggggtct
gggatttggg
aaactcaaac
cagagacaca
ccagagacac

ctagaggcct

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520



caggggaaag tcccaatcct

tgatcttggg tctggggtga

aagacccaag agaagcagaa

ggaggacttt cctggcctge

gatcacatca ccccgtcatt

ggcctgggee tgtttcccca

gctgtgaacc ctcccctgag

ttgggegteg gattgtgtec

cttgtgecat tctttataaa

<2le>
<211>
<212>
<213>

<400>

2

786

JHK

Homo sapiens

2

agcacaccgg aggcacccta

tgcaagtcct acagggagac

aacatcttct cccgggagga

gaacggtgtg cccaccacct

ctctcagget ttatggagct

atggaagtgg tgctggttag

tttgaaggca aatacggtgg

agctccatct ttgacttcte

gccctctaca cageecttgt

aaagtagaac agctgcagta

catcgccaaa gcatcctgge

cagcatgtgg aaaggctgca

ttccctccac tctacaagga

gagggaccct
tccaaatacc
gtcgectcgea
ccgeccagecc
gggcaccgct
gctgtgatcet
ggattaacag
tctaagggga

atgattttaa

tgccteectg
atgccagctg
agtgactggc
caccgaggcc
ctgccagaat
gatgtgeegg
catggagctg
ccactcccta
tctcatcaat
caatctggag
aaagctgcca
gatcttccag

gctcttcage
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cccaaacatt
accccagctce
ctggtcagtc
tgctcttgtt
gactccagca
tgcccagaac
caatgatggg
cgggttcatc

aggcaaaaaa

acagagatag
cggctggagg
taccagagga
attcagtacg
gaccagattg
gcctacaatg
ttccgagect
agtgccttge
gcececategge
ctggectttce
cccaagggga
cacctccacc

actgaaaccg
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tccatggtge
cagctgtett
ggaaggcaag
gtggagaagg
tggaggacac
ctctettgge
cagtcgtgga
tgagtaaaca

aaaaaaaaaa

agcacctggt
acctgctgeg
agtccatgtg
tggtggagtt
tgcttctcaa
ctgacaaccg
tgggctgecag
acttttccga
cagggctcca
atcatcatct
agcttcggag
ccatcgtggt

agtcacctgt

tccagtccac
ctaccactag
atcagatcct
aagcagatgt
cagggagcag
ttcataaaca
gttgeggeee
taaaccccaa

aaaa

gcagagcegtc
gcagcgctcc
ggagatgtgg
cgccaagagg
agcaggagca
cacggtcttt
cgagctcatc
ggatgagatt
agagaaaagg
ctgcaagact
cctgtgtagce
ccaagcegct

ggggctgtcc

2580

2640

2700

2760

2820

2880

2940

3000

3054

60

120

180

240

360

420

480

540

600

660

720

780



aagtga

<21e>
<211>
<212>
<213>

<220>
<223>

<400>

3
7
PRT
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UcKyccTBeHHaA nocnefoBaTeNibHOCTb

CaiiT pacuwenneHus npoteasoil u3 TurboTEV

3

Glu Asn Leu Tyr Phe Gln Gly

1

<21e>
<211>
<212>
<213>

<220>
<223>

<400>
Met Ala

1

Phe Gln

Thr Glu

Thr Cys
50

Phe Ser
65

Met Trp

Val Glu

4
283
PRT

5

UcKyccTBeHHAA nocnefoBaTeNIbHOCTb

KOHCTPYKT, MCNonbL30BaHHLIA B aHanuse Thermofluor

4

His

Gly

Arg

Glu

Phe

His

Ala

20

Glu

Leu

Glu

Arg

Ala

His

Met

His

Arg

Glu

Cys

85

Lys

Asp

Leu

Leu

Val

70

Arg

His

Ser

Val

Glu

55

Thr

His

Leu

His

Thr

Gln

40

Asp

Gly

His

Ser

Ala

Pro

25

Ser

Leu

Tyr

Leu

Gly

Gly

Glu

Val

Leu

Gln

Thr

920

Phe

Gly

Ala

Cys

Arg

Arg

75

Glu

Met
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Ala

Pro

Lys

Gln

60

Lys

Ala

Glu

Glu

Tyr

Ser

Arg

Ser

Ile

Leu

Asn

Ala

30

Tyr

Ser

Met

Gln

Cys

Leu

Ser

Arg

Asn

Trp

Tyr

95

Gln

Tyr

Leu

Glu

Ile

Glu

80

Val

Asn
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100 105 110

Asp Gln Ile Val Leu Leu Lys Ala Gly Ala Met Glu Val Val Leu Val
115 120 125

Arg Met Cys Arg Ala Tyr Asn Ala Asp Asn Arg Thr Val Phe Phe Glu
130 135 140

Gly Lys Tyr Gly Gly Met Glu Leu Phe Arg Ala Leu Gly Cys Ser Glu
145 150 155 160

Leu Ile Ser Ser Ile Phe Asp Phe Ser His Ser Leu Ser Ala Leu His
165 170 175

Phe Ser Glu Asp Glu Ile Ala Leu Tyr Thr Ala Leu Val Leu Ile Asn
180 185 190

Ala His Arg Pro Gly Leu Gln Glu Lys Arg Lys Val Glu Gln Leu Gln
195 200 205

Tyr Asn Leu Glu Leu Ala Phe His His His Leu Cys Lys Thr His Arg
210 215 220

Gln Ser Ile Leu Ala Lys Leu Pro Pro Lys Gly Lys Leu Arg Ser Leu
225 230 235 240

Cys Ser Gln His Val Glu Arg Leu Gln Ile Phe Gln His Leu His Pro
245 250 255

Ile Val Val Gln Ala Ala Phe Pro Pro Leu Tyr Lys Glu Leu Phe Ser
260 265 270

Thr Glu Thr Glu Ser Pro Val Gly Leu Ser Lys

275 280
1
OOPMVIJIA UBOBPETEHHA
1. Coenunenue ¢opmysi I
(0] R' o,
A?LNJK(S -|=\/>R
| 4 3
A NN RS

NATA2 OHCF3
, Qopmysia I
rae X npeacrasnuset codoit CH, CR' wm N;
A' npencrapnsiet co6oii Cj.,anku;
A’ npejacTaBiseT coboi uMkno0yTun unu Cj.gankun, rae ykazaHHblii Cj4)ankuia HeoOa3aTebHO Coaep-
KuT 3amectutenb OCH; unu 1o Tpex aToMoB (ropa; uiu
A' u A% B3s1TBI BMeECTE © MPUCOEIMHEHHBIM K HUM aTOMOM a30Ta ¢ 00pa3oBaHUEM KOJIbLA, KOTOPOE BbIOW-

/_
N

N

patoT U3 rPyYIbl, COCTOSIICH U3 a3eTHIUHIIA, TUNEPUAMHIIIA, TUPPOIUINHIIIA, A7 ¥ ; IPUYEM yKa3zaHHOE
KOJIbLIO HEO00s3aTesIbHO CONEPXKUT N0 TPEX 3aMECTHUTeJiel, KOTOpble HE3aBUCHUMO BbIOMPAIOT W3 TPYMIbI, CO-
crosiieit u3 F, CF;, CH;, -CN u CH,OH;

R! npexcrasiset codoii Cl, C(CH3);, CH,CH;, OCF;, CF5;, OCH(CHj3;),, CHF,, OCHF,, OCHj;, F, CH; unun
-CN;

R? npencrasaser coboii H, F unu Cl unn

R' 1 R? B3ATHI BMECTe C MIPUCOETNHEHHBIM K HUM (DEHIIOM ¢ 00pa3oBaHueM HahTaTHHIILHOMN HIIM XHHO-
JIMHUJIBHOM TPYTIITbI;

R® npeacrasnset codoit CF; unu CH,CHj;

A’ npencrabnser coboit H;

N OH

% N . ¥
. 1o 1 FOL, Ao o O
A" npencranser co6oit H, Csamku, L R e e G e A WJIN
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OH
LI ; mprueM ykaszaHHbl C;.5alKul Heo0A3aTebHO CONEPKUT OAMH MM ABA 3aMECTUTENIsA, KOTOpPbIE HE3aBH-
cumo BeiorpatoT U3 COOH, CONH,, -CN u OH; unu
A’ u A* B3sTBI BMeCTE C MPUCOEIMHEHHBIM K HUM aTOMOM a30Ta ¢ 00pa3oBaHHEM KOJIblla, KOTOPOE BbIOU-

PAIOT 13 IPYIIIbl, COCTORIEH 13 "7 500, S0, 700, ST e w0,

WK ero papMaleBTUUECKH MPUEMJIEMbIE COJIH.

2. CoenuHenue 1o 1.1,

B KOTOPOM R npencrasisiet coboit Cl, C(CH;);, CH,CH;, OCF;, CF;, OCH(CHj3),, CHF,, OCHF,, OCHj;,
F unu CHs;

X , o N-Q
A" npencrasnser co6oii H, Cj.sanku, SO, e, Dq, 40, FOHK, T unu }?50*'; npuyem
ykazaHHbll C(j.5alKn He00A3aTebHO COAEPXKUT OAUH WU 1BA 3aMECTUTENIS, KOTOPhIE HE3ABUCUMO BbIOUPAIOT
n3 CONH,, -CN u OH;
WM ero papMaleBTHUECKH MPUEeMIIEMbIE COJTH.
3. Coenunenne 1o n.2 popmynsr 11
o R R
AS\NJ\/S = RSCF3
A 2N\ on
NATA2
dopMmysia II
Uiy ero (papMaleBTHUECKU TPUeMIIEMbIe COJTH.
4. CoeauHeHue Mo 1.2, BbIOpaHHOE U3 TPYIIbI, COCTOAIIEH U3:

o o O Ho o c. ¢
NJS/S CF,

< ﬂkfs or AN ) OH

N-7 N CF.

FsC CFs 3

o o

@

CFs CF,

o o
cl. ¢l c. ¢l
HO.
HOX\N/“\rS CF, X\NJH/S CF,
Hol OH HOT ) OH
N
A

(o)
Cl Cl
HO.
WS-8 o A, O
H / /Uﬁ/s CF3
N CFs >(\ N ) oH
o N CFs
O °
N
F\‘ ; 9
F 2

o

c. cl

HOX\N)]\\/S CFs 0 c. ¢
o) OH J\T CF,

HO. s
N CFs >(\ N p: OH
% /O N CFy
Q O
Q)
FF ; ;
HO Q c. ¢l
O oH
/
N (:F(g:':3
o
/~N

Ho ? c. c
X\NJS/S OH
H |

/
N CFSFS
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Ho 2 o ¢
KH)SI/S oH
N/

CF?F3

Ho o c. cl
oy 2L o
N/

CF
CFy ®

Ho ? ol cl
S S
N/

CF
CF; ®
o)
s,
F3C
Ho. 7 o, gl
NJS/S OH
H T
Y
N F,C CF3
ol
F

X\N/LS/ Cl Cl o

F5C CF3

Ho o cl.
]y >
HoT)

F4C CF3
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o
HO, c. cl
N s, OH
H |

F5C CF3

o)
HO c gl
N s OH
HOT
N

FsC CF3

)(\NJS/ Cl Cl on

FaC CF3

[e]
Ho o, ¢l
NS o
OH
N

CF;

NG 0 c. ol
s g
W) OH

CF3

Q c. ¢l
HoN NJKTS CF3
OH
N

CF;



\
N
/_

\
N
/_

HO o c. ¢
*[;:T/Mw/s OH
|
Y/
N F,C CF3
HO
NP

Ho Q c. ¢
N o
H |
o N/

F,C CF3
/\j °
Ho Q o, o
NN s oH
z H |
Y
FsC CF3
N O

Ho Q c.
Y\NJKFS OH
H Nl p,

FsC CF3

cl
o Cl OH
)\\(S C('Z:Fs
N 3
o H {
o
N)
cl
w,,N»\(S CFs
3
o H {
o
N)
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?l o c. ¢l
NJkrS OH
H |
Y
N F5C CF3
/\)N °

B

Ho 2 ¢l cl
K \N/lkfs OH
H
/
N F,C CF3

/N

o c. o
H,N ng/s OH

F,C CF3

o c. ol
Aoy 2
T CF,

CF;

Cl
O= OCN/‘SI\{/S c
% CF3
° 4 OH
o CF3

o)
_\\
O-S\j\ o cl. ¢l
NJJ\/S CF3
|
N

CF3
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cl
”JS//S Cl
P CFy
oH
c
F
o
HO.
NJKFS
H N/
o CFs
Q FsC OH
F ;
HO ? c ol

OH

F5C CF3

OH

F,C CF3
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HO,

HO

HO,
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CFSFZ'

o
cl
HN//\NJS/S cl
77) a2 CFs
OH
o @ . CF,
O}/\ o
cl
A o o
HN7]// TS oF,
OH
°© @ o CFs

) OH o]
cl
N
OH 7% JS/S
HO K CFs
o OH
Q cl. ¢ % CF,
J{r o
I .
OH o
Y\H ¢ 'K
; /
g CF;
. OH
g CF,

O
N / s F3C
N/ CF3

% CF,
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OH o
N’47,s FsC
“0 &
% CFs
<
o
c
N cl
HN=d s
o - N/ CF3
e
3
/fjg ©
o

FF
0
°?§:7<:N/«W/S cl
MeN~ N A
K S0
5
HO, o] F

Cl
CF3

OH
CF3

CF3
OH
CFy

CF3

CF3
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,:
2 F
NJS/S CF,
HO HoU ) OH
N CFs
o
N
FWC)\
F ;
o
N/[H/S CF3
HO Ho ) OH
N CFs
o
(<
o cl
~e N ki
H OH
Y
N CFs
o
(<
o
H OH
Y/ V/,
N \_y CF,
o
(O~
HO, o
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CF3

CF3

CF,
OH
CF;

CF3
OH
CF3

CF,

CF3

CF3
OH
CF;

CF;

CF;

CF3

CF3



) 2 RS
%/\N)S,S CF3
H NI Y OH
CF4
o
O
HO 7
%/\N)S/S CFs
Ho ) OH
CFs
o]
O~
o
HO
ﬁ/\NArS CFs
H o OH
CFs
£
o
HO.
%/\N)S,S CF3
H N/ OH
CF,

OH
CF,
o
NC :
HO, o F
DY F
s
HoT
4. CF,
HO— OH
£ CF3
o
o)
HO. cl cl
N S OH
H N\ p
FiC
o

WM ero papMarieBTHIECKH MPHUEMIIEMBIE COJTH.
5. CoenvHenue 110 11.3, BRIOPAHHOE U3 TPYIIIIBL,

033699

o
HO N)Krs CF3
2; H |l OH
N CF,
CLO
o /

COCTOAIICH H3;
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HO.

HO,

(Y o

Cl

Cl

Cl

F,C CF3

Cl
CF3

CFj

Cl
CF3

CF;

Cl
CF,

CF,3

Cl
CFj

CF;

Cl
CF3

CF3
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Ho i o o Ho 2 o, ¢
X\NJH/S OH X\NJS/S OH
Ho N CF. Ho N
CF; ° F,C CF3
o
s Qj )
FaC . )
o Ho ? c gl
HO cy g NJS/S CF,
X\N S, OH H OH
H Tl N~
N/ CF;
F,C CF3 o

o /N

NG o c.
HO i SN HJKWS o
X\NJS/S OH N/ oF
Hol 3

Y
N FsC CF3 N o
>N\ ° / ,
o
o}
o o} a . c, ¢l
s OH 2 NTN-S CFs
N p Rl OH
N FsC CF3 o CFs
Q‘ O /\j
FF

cl
o Cl OH
HO Q c. ¢l N)X\(s CCFFs
X\N/[Hrs OH S [ / 3
/
N FsC CF3 N °©

cl
Ho 2 o, g o cl OH
N/[S/s OH )\\(s CF3
H o i "N CF3
N % FaC CF3 O H 1
fo) O
N)
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OH
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o c.
HzNJ\TS OH
Y
N F,C CF3
SN O

o c.
NJK‘/S OH
% L) CF;

CF;

OZS\l o cl. ¢l
CF
N S 3
H/U\f p OH
N CF,

”JS/S o g
/ P CF,

OH
CF;
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NJSI/S CF,
OH
N CF,
HO Q“ o
FF
Ho Q@ Fco
NJKFS OH
|
Y
3 FiC CF3
HO = /=0
FF
o)
HO FaC,
N/LS/S OH
I
/
) FiC CF3
HO = s
FF
o) >
HO, Q
N S OH
|
Y,
. FsC CF3
HO = =0
FF
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HO
)(\NJH/S OH
H
/
N FaC CF3
o)
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0 0
oY PN S ST %
= / CF H OH

MeN N/ o N/ cF,

2 o CF3 (e}
Q

FrF

(o] F
Sl e
S NJS/S CF;
H N' P CF3 HC>(\ H | p OH
OH N CF,
% CF3

F
o a /
HO?ANJKTS CF3 >(\ JS/S CF,
H OH HO' H | OH
/
N CF3 N~ CFs
o
F F
(@] E le) E
C?(\NJJNTS CFs Y\NJS/S CF3
H H OH HO H | OH
N-¢ CF; N~ CF,
o o}
N N
L~
F
F
o o
NJS/S CF, JS/ CF
N S 3
HcﬁA HoT ) OH H‘h/\ N o
CF, N Y
° o)

E Q cl
2  F F NJS/S CF;
HO' H T OH

N s CF, W e
HO H | OH 3
N/

CFs o)
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CF3
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o] /
"o JS/S CF 1 Q
N 3
N/[S/S CF;
AN on H0>h T OH
3 N CF,
(o]
F

L~
HO o F F
)(\NJS/ F
s
HoJ

CF

N/ 3

OH

CFs

HO, o F
X\N F
HoT 8 CF
N/ 3
HO—

OH
B CFs

e

Ho o c.
X\NJH/S OH
H Nl /
FaC
o

/=N

(@)
HO N)Krs CF3
Z? HoNY o

CF3
(0]

N
O~
0 d
ST S

(0]

=
R "

unu ero GpapMaLeBTUUECKU TPUEMIIEMbIE COJIH.
6. CoenuHeHME 1O T1. 1, BEIOpaHHOE U3 TPYIIBL, COCTOAIICH H3:
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F
o F
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o
HoOC s CF o)
H N_/ oH P )Krs CF
CF, OAH B oH
o 0,8 N o,
(-
)
(<
L.
o’\l 9 NC
s CF,
N HO. CF.
Ho L) OH N 8, 3
N CF, Ho W/ OH
CF
o 3
(< U\O
o
HO. NJH/S CF,
H U OH O MeQ
o CF, HO A~y s )= CFs
o H I/ \ 7 OH

CF3

o
HO. N)S/S CF3
Zg H Nl Y) OH

CF;

O, .0

N
i

S CF

N)kr ,

H ,\l/ OH

%
CF3

N
(O~

WY ero GpapMaleBTHIECKH MPHUEMIIEMBIE COJTHL

7. dapManeBTHUECKas KOMIIO3HLIUA JUTS JIEYEHHS BOCTIATMTENBHOTO CHHAPOMA, paccTpoicTBa Uin 3aboie-
BaHwms, orocpenosanHoro RORyt, conepixamas coeaunenne mo 1.1 u ¢gapMarieBTHUECKN MPHEMIIEMBIIT HOCH-
TEIb.

8. dapmanieBTHUECKass KOMTIO3UIIMA TIO 1.7, TMOMyYeHHAs MOCPEACTBOM CMEIINBAHNA COSTUHEHUS 110 1.1 1
(hapmaneBTHIECKH MPUEMIIEMOTO HOCHTES.

9. Cnoco06 mosyueHus (papMaleBTHUSCKOW KOMIIO3HUIIMH TI0 11.7, BKIIOUAIOLIHA CMEIIUBAHUE COEIMHEHUS
no 1.1 u papMareBTHUECKH IPUEMIIEMOTO HOCHUTEIIS.

10. Ilpumenenue coenuHenus 1o 1.1 Ui JgedeHus CyOBEKTa, KOTOPBII CTpajaeT OT WM MMEET JIUATHO3
BOCTIAJTUTENTHHOTO CHHIPOMAa, pacCcTpoMcTBa MK 3a001eBanus, onocperaoBanHoro RORyt.

11. Ilpumenenune mo m.10, mputiem 3a00jeBaHHE BBIOMPAIOT U3 TPYIIBI, COCTOSAMIEH U3 BOCTIAIUTEIBHBIX
3a00JieBaHNi KHIIETHHKA, PEBMATOWAHOTO apTPHTA, TICOpHa3a, XPOHHUECKOH 0OCTPYKTHBHOM OONE3HN NIETKHX,
TICOPUATUYECKOTO apTPHTA, aHKUIIO3UPYIOWIETO CIIOHIMITUTA, HEHTPODUIBHOM acTMBI, YCTOMUIMBOM K CTepouIam
ACTMBI, PaCCEsTHHOTO CKJIep03a U CUCTEMHOM KpacHO# BOTYaHKH.

12. Ilpumenenue 1o .11, nmpudem 3a00j1eBaHUe MPEACTABIAET COOO0M TICOpHa3.

13. Ilpumenenue no n.11, npuuem 3aboseBaHue NPEACTABAAET COOOM PEeBMAaTOUIHBII apTPUT.

14. Ilpumenenue 1o .11, mpuyem BOCHanIUTENbHOE 3a00J1€BAHNE KUIIEYHHUKA MPEICTABIAET COOOM A3BEH-
HBI KOJIUT.

15. Tlpumenenne no .11, mpudem BocmanuTenbHOE 3a00IeBaHUE KHIIEYHHWKA TPEICTABIAET co0oi 6o-
ne3Hs Kpona.

16. Ilpumenenue 1o 1.1 1, mpudem 3a00J1eBaHKE IPECTABIAET COOO0 pacCesTHHbIN CKIIepPO3.
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17. Ilpumenenwue 1o 1.11, mpudeM 3a00J1eBaHUE MIPEICTABISACT CO00M HEUTPOPHUITEHYIO acTMY.

18. Tlpumenenue no n.11, npuyem 3ab0jieBaHUE MPSACTABISCT COOOM YCTOMYUBYIO K CTCPOUIAM acTMY.

19. Mpumenenue no n.11, npuyem 3aboJieBaHKe NPEACTABISCT COOOH MCOPUATUUECKUI apTPHUT.

20. [Ipumenenwe o 1.11, mpudem 3aboeBaHne MPeACTaBIAET COOOH aHKUTO3UPYIOIIHMA CITOHTAIUT.

21. [lpumenenue no n.11, npuyem 3a00/1eBaHUE TPSACTABIACT COOOM CUCTEMHYIO KPACHYK) BOJUYAHKY.

22. Ilpumenenue no 1.11, mpudeM 3aboJieBaHue MPEACTABIAET COOOM XPOHUUECKYIO OOCTPYKTUBHYIO 0O-
JIE3Hb JIETKKX.

23. CoeamHeHME MO 11.5, BRIOpPAHHOE U3 TPYMIIBL, COCTOSIICH U3:

? c, ol
HOWNJS/S CFs Ho 2 o, ¢
HoT ) OH %NJS,S oH
CFs WO -
© CFy °
N , 0

A . .

0
Ho ? o, g HO. c, o
P NJK(S CFs es\” = OH
H o OH J
N CF, © N FsC CF3
o
N /N

F
HO o __F 2 F
X\NJS/S Y\NJS/S CF,
H HO H
N/ P CF3 N/ OH

OH CFs
B CF3 o]

o (=
o}
cl o Fg
N $ £Fs HO. CF
HO H ol OH %/\N s )= 3
N Y H N_/ \ |\1 OH

CFs CFy
0 o)

/
o d
0
N)S/S CF3
HOﬁAN*rS CF, no N W, OH
H ,\I/ OH CF3
CF3 o)
0 N

QN\ F\,Q\
s u F

s

WK €ro (papMaleBTHUCCKU IPUSMIICMBIC COJIH.
24. CoenuHenHme 1O 11.23, KOTOpOE MPENCTABIAET COOOU

. 2 c. gl
H ><\NJS/S CF,
o) OH

CF;

o]
N

A

WK €T0 (PapMareBTUICCKU TPUSMIIEMBIC COJTH.
25. CoeauHenue No .23, KOTOpPOoe NPEJCTaBaseT codoil

Ho ? o, o
Ny o
N/

(:FSF3

o
WK ero apManeBTHICCKU IPUSMICMEIC COJIH.
26. CoeauHeHue No .23, KOTOpoe NpeacTaBaseT codoit

HO, o] F
)T\N/[S, F
S
oo
) CF,

OH
% CF,

O] (¢}

HJIK CTro (bapMaHeBTI/I’{GCKI/I MPUCMIJICMBIC COJIU.

- 111 -



033699

27. CoeauHeHHe MO M.23, KOTOPOE MPEACTABISAECT cOOOMH

Q cl
N s CFs
HCR/\HJSI// OH
N CF,
0

O
uin ero (papMaleBTHUYSCKHU TPUEMIIEMBbIE COJIH.
28. CoequHenue 10 11.23, KOTOPOe IPEICTaBIIeT co00it

o
H%/\NJK(S CF,
H ./ OH
CFy
o

Q.
uin ero (papMaleBTHUYSCKHU TPUEMIIEMBbIE COJIH.
29. CoequHeHne 10 11.23, KOTOPOE NPEICTABIICT cO00it

/
Q g
NJH/S CF,
HO Ho T ) OH
N CF,
N
~ <

¢

WM ero GapManeBTHIECKH PUEMIIEMBbIE COITH.

30. @apmaneBTHICCKAsT KOMITOZUIIUS IS JICICHHUS BOCHIAJIUTEIFHOTO CHHAPOMA, paccTpoiicTBa mim 3abo-
JeBaHus, onocpenoBanHoro RORyt, coxepxaas coenuHeHue no .23 1 GapMaleBTHISCKH NPUEMIEMBI HOCH-
Telb.

31. ®apmaneBTHIECKAs KOMITO3HIMSL, ITOyIeHHAsS CMEIICHUEM COeTMHEHUS 110 11.23 1 (apMareBTHIeCKH
MIPUEMIIEMOTO HOCHUTEITS.

32. Croco6 monmydeHns ¢apMareBTHIeckoii KOMIOHITHH 110 11.30, BKIFOYAIONIHi CMEIICHUE COeTHHEHHUS
o 1.23 u GapMaleBTHUECKH PUEMIIEMOr0 HOCUTEJIS.

33. Cnoco6 neuenus unu obnerdyenuss RORyt-onocpeoBaHHOro0 BOCHAMUTENBHONO CUHAPOMA, PaccTpoii-
CTBa WM 3a00JieBaHusl, BLIOPAHHOrO M3 IPYIIbI, COCTOSILIEH W3 BOCIAINTENbHBIX 3a00JIeBaHUN KHIICUHHMKA,
PEBMATOMIHOTO apTPUTA, ICOPUA3a, XPOHMIECKOH OOCTPYKTHBHON 0ONIE3HU JIETKHX, ICOPUATHIECKOr0 apTPHTA,
AHKHUJIO3UPYIOLIEro CHOH/UINTa, HEHTPO(DUITLHOI acTMbl, YCTOWYHMBOM K CTEpOUAaM acTMbl, PACCESHHOTIO CKIle-
pO3a ¥ CUCTEMHOW KPacHOM BO/IYaHKH, BKJIIOYANOLIMN BBeAeHHUE TpeOyloleMy 3Toro cyobekty 3¢G¢ekTuBHOro
KOJIMYECTBA COEAUHEHHS 110 .23,

34. Croco6 1o 11.33, T/ie yKa3aHHoe 3a00JIeBaHUe MPECTABIACT co00i TIcopHas.

35. Cnoco6 no .33, rie yka3aHHOoe 3a00/IeBaHUe MPEACTABIAET cOO0N PEeBMAaTOUIHBII apTPHT.

36. Croco6 1o 1m.33, T/ie YKa3aHHOe BOCIAIUTEIbHOE 3a00JIcBaHre KUIICYHIKA MPEACTABIACT COO0M g3-
BEHHBIH KOJINT.

37. Cmoco6 mo 1.33, rae yka3aHHOe BOCHAUTENIbHOE 3a00IcBaHie KUIMETHNKA TPEACTaBIIeT coboit 60-
ne3ub Kpona.

38. Cnoco6 mo 1.33, rie ykazanHoe 3a001eBaHue MPeACTaBIsIeT coO00il pacCcesHHbIN CKIIepo3.

39. Cnoco6 no n.33, rae ykazaHHoe 3aboseBaHue MpeACTaBisieT co00it HeUTpogUIbHYIO acTMYy.

40. Crioco6 1o 11.33, rae ykazaHHoe 3a00JIeBaHUe MPEACTABIIET COO0M YCTONIMBYIO K CTEPOUIAM acTMY.

41. Cnoco0 no n.33, rae ykazaHHoe 3a00JIeBaHUE MPEACTABISAET cO00I1 copuaTnueckuii apTpUT.

42. Cnocob mo .33, T/1e yka3aHHoe 3a00JIeBaHUE TIPEICTABIIET CO00M aHKUIO3UPYIONIH CITOH THITHT.

43. Cnoco0 no .33, rae ykazaHHOe 3a00JI€BaHUE NMPEACTABIAET cOO0M CHCTEMHYIO KPACHYIO BOTYAHKY.

44. Cnoco6 mo 11.33, T/1e yKa3aHHOe 3a00IeBaHNE MPECTAaBIICT cO00M XPOHMIECKYIO 00CTPYKTHRHYO 60-
JIE3HD JIETKHX.

@ EBpa3uitckasi naTeHTHas opraHusaums, EAMNB

Poccusi, 109012, Mockea, Manbiin Yepkacckui nep., 2
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