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CHHTE3 UHTTMBUTOPA MCL-1

Ypopens TexHUKH

ACCOLMMPOBAHHBIA C KJICTKAMH TPH MHCJIOMAHOM Jjeiiko3e Oemok 1 (Mcl-1) sBmseTcss BayKHBIM
AQHTHAIIONTO3HBIM WiICHOM cemeiictBa OenkoB BCL-2 W OCHOBHBIM PEryJATOPOM BBDKHBAHHA KJICTOK.
Avmmuduxanuro rera MCL1 w/mnu ceepxskcnpeccuro Oenka Mcl-1 Habmoganu mpu MHOTHX THIIAX Paka, H OH
OOBIYHO BOBJICUCH B pa3BuTHe omyxouu. B neiicteurensHoctn, MCL1 sBisercs ogHEM W3 HamOOJiee HacTO
aMILTH()UIEPYESMBIX TCHOB IIPH PAKe Y YETOBEKAa. BO MHOTHX 3710Ka4eCTBCHHBIX HOBOOOpa3oBaHusIX Mcl-1 sBmsercs
KpHTHYCCKHM (DAKTOPOM BBDKHBAHHSA, W OBLIO IOKA3aHO, YTO OH OMOCPEAYET YCTOHYHBOCTH K JICKAPCTBCHHBIM
CPEACTBAM B OTHOLICHUH PAA MPOTHBOPAKOBBIX CPEICTB.

Mcl-1 cnocoOCTBYET BBLKHBAHUIO KICTOK ITyTEM CBS3BIBAHHS C IPOAMONITO3HBIMH OCITKAMH, TAKHMH KaK
Bim, Noxa, Bak w Bax, m HeHTpamm3aumy WHAYIHPYIOINHX HX THOCTh BHAOB AKTHBHOCTH. 34 CHYET 3TOTO
nogasincHHe Mcl-1 obecnieunBacT BBICBOOOKIACHUE JAHHBIX IPOATIONTO3HBIX OCIKOB, 3a4acTyI0 NPHBOII K
HHAYKIOWH aIoNTO3a B OIYXOJCBBIX KICTKAX, 3aBHCHMBIX OT Mcl-1 B oTHomieHnm BhpkuBaHWA. ClleoBaTEeNIBHO,
TEPaNeBTUUCCKY IICJICHANPABICHHOE BO3AcicTBIE HA Mcl-1 OTAeIbHO WM B KOMOWHALMH C APYTHMH CPEICTBAMH
TCPaiH ABIACTCA MHOTOOOCINAFOIICH CTPATCTHCH JICUCHHSA MHOKCCTBA 3JIOKAYCCTBCHHBIX HOBOOOPA30BAHHI H
MIPEOJONICHHSA YCTOHYMBOCTH K JICKAPCTBCHHOMY CPEJCTBY IPH MHOTHX BHAAX paka y uenoseka. CoeauHEHHE C
XHUMUYCCKAM HA3BAHUEM R)-(H)-17-xn0p-5,13,14,22 -rerpameTun-28-okca-2,9-nurua-5,6,12,13,22 -
nenTaasarentamuiio[27.7.1.1%7.0111 0142 022 0°*okrarpuaxonTa-1(37).4(38).6.11,14,16,18,20,23,29,31,33,35-

TpuAcKacH-23-KapOOHOBas KHCIOTA (HA3BIBAEMOE COCTUHCHHE 1):

NG cl N oH
S \ N
N—N
\
coequHenune 1,
SABISICTC CHJIBHBIM HHruOuTOopoM Mcl-1, omumcanHbM Oosee moapoOHO Hmke. COOTBETCTBEHHO,
CYIICCTBYCT HCOOXOIUMOCTH B Pa3paboTKe HOBBIX CIOCOOOB CHHTE3a CoeauHCHHA 1 3(p(peKTHBHBIM 00pa3zoM.
Kparkoe onncanne n3o0perenns
B JAHHOM OJOKYMCHTC HIPEAYyCMOTPCHBI crocoOsl H TIPOMCIKYTOIHBIC COCOAUHCHHA, NMPUMCHACMBIC UL

CHHTC3a COCTHHCHHA 1:
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Fodl s

KpaTkoe onmncanne rpagpuiecKux MaTepuaion

Ha ¢urype 1 moxazaHa mopoImKOBas PeHTTCHOBCKAA Audpakxrorpamma (popmsl A moHorHapaTa (R,)-17-
xjop-5,13,14,22-rerpameTun-28-okca-2,9-aurua-3,6,12,13,22-
nenTaasarentamuiio[27.7.1.1%7.0111 0142 022 0°*okrarpraxonra-1(37).4(38).6.11,14,16,18,20,23,29,31.33,35-
TpHUACKAcH-23-KapOOHOBOH KUCIIOTHI.

Ha ¢urype 2 moxkazans!l TepMorpammsl muddepeHmansHOl ckanupyromeid kanopumerpun (DSC) u
TepMorpasumMerprdeckoro anammsa (TGA) ¢opmsr A (MoHoTHIApaTa R,)-17-xm0p-5,13,14,22-Terpamernn-28-o0kca-

11,15 11621 120,24 130,35
07077070

2,9-mutHa-5,6,12,13,22-nentaazarenranukio[27.7.1.1% JoxrarprakonTa-

1(37),4(38),6,11,14,16,18,20,23,29,31,33,35 -rpuackacH-2 3 -kapOOHOBOH KUCIIOTHL

Ioapo6Hoe onncanue N300peTeHust

B HEKOTOpHIX BApHAHTAX OCYHICCTBIACHHSA B [JAHHOM JOKYMCHTC MPCACTABICHBI CIIOCOOBI H
MPOMEKYTOUHBIC COCAMHCHM, NPUMEHAEMBbIC A1 CHHTE3a (R,)-(+)-17-xmop-5,13,14,22-teTpameTnn-28-okca-2,9-

47 (11,15 16,21 120,24 130,35
1%.07-7.0™.077.07™

auTra-5,6,12,13,22-nenraazarentauukio[27.7.1. lokrarpuakoHra-

1(37),4(38),6,11,14,16,18,20,23,29,31,33,3 5 -tpunekaH-2 3 -kapOOHOBOI KUCIOTHI (COeAUHEHHUE 1):

S \ X
N—-N
\
coequnenue 1.

Coenuuenne 1 mpeacrasmieT coboii CrumbHBIH HHrHONTOP MCcl-1, Kak mpomTFOCTpHPOBaHO B mprMepe 1
HIDKE, H MOYKET MPHMCHATHCS IIPH JICUCHUH PaKa, BKIFOYAs TEMATOJOTHICCKHUE 3/I0KAYCCTBEHHBIC OITYXOJH, OCTPBIH
MHCTIOUIHBIH JICHKO3, MHO)KCCTBEHHYI) MHEJIOMY, JUM(POMY H3 KICTOK MAHTHHHOW 30HBL, XPOHHYCCKHH
muMponuTapHbIi  Jeiiko3, AuQQY3HYIO KpPYMHOKIECTOYHYHO B-kierounyro mumpomy, mMdomy bBepkurra,
(OIHKYJIPHYI0 THM(OMY H COJMIHBIC OIYXOJH, HANPHUMEP, HEMEIKOKICTOUHBIH pak nerkoro (NSCLC),

MenkoxIeTouHsli pak jerkoro (SCLC), pak MOJOYHOM Kele3bl, HEHPOOIACTOMY, paKk NPEACTaTCIbHOH KEIe3bl,
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MEJIAHOMY, PaK MOKCIYJOYHOHN JKEIC3Bl, PAK MATKH, SHAOMETPHA U TOJCTOH KUIUKH. BeiieacTBHE CTPYKTypHOH
CJOKHOCTH COCIUHCHHS 1 MOCTIDKCHHE 3((EKTHBHOTO CHHTE3a MOXKET OBITh BAXKHBIM ACIICKTOM B pa3paboTke
CoemMHECHHUA 1 B Ka4eCTBEe MOTCHIMAIBHOTO CPEACTBA A JCUCHHA PAKA.

IIpomesicymounsie coedunenus

B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUSA PACKpBIT (E/Z)-mamernn-2-(2-(2-6pom-3-

XJOP(CHILT)TUAPA30HO )ICKCAHANO0AT (TIPOMEIKYTOMHOS COCTUHCHUE 1):

cl ”a NI\/\I(O\
Br oo 0]

MPOMEKYTOYHOE COeHHeHue 1.

B HEKOTOPBIX BAPHAHTAX OCYLICCTBIICHUS PACKPBITO coeauueHue (Gopmy st (d):

0
OH
0
N\
cl N\ OH
Ri~g” ¢
N-N

(d),
rae R1 mpeacrapnsger coO0H 3alUTHYIO TPYNIY WM BOJOPOXA. B HEKOTOPBIX BapHAHTAX OCYIICCTBIICHUA
R1 npencraenser co60if m-MeTOKCHOCH3MI. B HEKOTOPBIX BAPHAHTAX OCYLICCTBICHHS COCAMHCHHUC (pOpMyJsI (a)
mpeacTaBmsieTr  coboi  (£)-3-(2-kapOoKCHAITII)-6-X710p-7-(3-(((4-MeToKCHOCH3 T )OKCH)MEeTHI) -1, 5-mume - 1H-

mupasor-4-um)-1-mMetui- 1 H-uHa01-2-kapOOHOBY O KHCIOTY (IIPOMEKYTOUHOS COCTUHCHHUE 6):

(0]
OH
(0]
A\
Cl N OH
\
o ¢
N-=N
\

0
\

NMPOMEKYTOTHOE COCTHHEHHE 6.

B HEKOTOPBIX BApHAHTAX OCYLICCTBICHHUS PACKPHITO COCAMHCHUE (POpMY TIBI (€):
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(e).
rae R1 mpeacraBmsger COO0H 3aMTHYIO TPYNIY WM BOJOPOXA. B HEKOTOPHIX BAPHAHTAX OCYHICCTBICHHA
R1 mpeacraBmaeT coboii m-METOKCHOCH3MI. B HCKOTOPBIX BAPHAHTAX OCYIICCTBICHUA COCOUHCHHUC (hopmyisl (b)
MPSACTABIACT CO00H Comb (R,)-3-(2-kapOokchaTh)-6-X10P-7-(3-(((4-METOKCHOCH3UT)OKCH)METHN)- 1, 5- nume -
1H-mupazon-4-um)-1-merun-1H-urnon-2-kapOoHosoit  kucmotel - (1R)-1-(2-murpodermm)stanamura  (1:1)

(IpOMEKYTOUHOE COCIUHEHUE 7):

(o)
OH
HyN
0
N\ NO;
Cl N OH
\
salks
N-N
\
(@)
\

MPOMEKYTOYHOE COeJHHEeHNe 7.
B HEKOTOPHIX BApHAHTAX OCYINECTBICHHA PACKPHIT METHI-5-(((4-ruapokcuHa(TaIHH-2-HIT)THO)METI)-1-

MeTui-1H-nupaso:n-3-kapOokcuaar (IpoMexyTOHUHOE CoeIUHEeHUE 12):

MPOMEKYTOTHOC COeHeHue 12,
B HEKOTOPBIX BAapHAHTAX OCYIIECTBICHUA PackpeIT 3-(((3-(rumpokcumerna)-1-merun-1H-mupason-5-

HT)MCTHI)THO JHA(TaTHH- 1 -0JT (MPOMEKYTOYHOE COeATHHCHHE 13):
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NMPOMEKYTOYHOEC coeHeHue 13.
B HekoTOpHIX BapHaHTaxX OCyIECTBACHHUSA packpuIT  3-(((3-(xmopmerun)-1-metun-1H-mupaszon-5-

WT)MCTHI)THO JHA(TaTHH-1-0JT (MPOMEIKYTOYHOC COCTHHCHHC 14):

\

Z

X
0

14

NMPOMEKYTOYHOEC cOeHeHue 14,
B HEKkOTOpBIX BApHAHTAX OCYLICCTBICHHA PACKpHIT  3-(((3-(xumopmetna)-1-metun-1H-mupason-5-

WI)METHI)THO )Ha(pTamuH-1-1a anerar (MpoOMEXyTOUHOE COeaUHCHUE 15):

'Y

o

*N
NMPOMEKYTOTHOEC cOeHeHue 15,

B HekoTOpBIX BapHaHTax OCymecTBAcHHUS packpuIT 3-(((3-((auermiruo)merun)-1-merun-1H-nupazon-5-

WI)MCTHI)THO JHA(pTaTHH-1-1a aneTar (MpOMEKYTOUHOS COCTUHCHAS 16):
JOI\

MPOMEKYTOTHOE COeHeHne 16.

w
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N

Z
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Cunmes
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B HEKOTOpPHIX BApHAHTAX OCYIICCTBICHHA Packpeit cnoco® cuHte3a (E/Z)-mumernn 2-(2-(2-6pom-3-

XJIOP(EeHIT) T HAPA30HO )TCKCAHANO0ATA (TIPOMEKY TOHHOTO COCTUHCHHUA 1):

NMPOMEKYTOYHOE CoeHHeHue 1,

BKITFOUAROINUH CTaauH (1) MPUBEACHHUS B KOHTAKT 2-0poM-3-XJIOpaHHINHA C METHII-2-OKCOIMKIONICHTAH- 1 -
KapOOKCHIIATOM B MPUCYTCTBHH AHA3OTHPYIOMICTO CPCACTBA B KHCIOTHOH BOIHOM cucTeme; (ii) 100aBICHUS MCTHII-
2-0KCOUUKIOTICHTAH-1-KapOOKCHIATA W BOJHOTO OCHOBAHHA K KHCJIOTHOH BOJHOW cHcTeMme, (iil) BBIACICHHSA
TMOJYYCHHOTO THAPA30HA; (1v) MPUBCACHHUS B KOHTAKT TUAPA30HA C KHCIOTHBIM PacTBOPOM u (V) BeiaencHus (E/Z)-
qametaa 2-(2-(2-0pom-3-X10p(PeHUT)THAPA30HO )TCKCAHAN0ATa (MMPOMSKYTOYHOTO cocauHCHHA 1). B HEKOTOPBIX
BAPHAHTAX OCYIICCTBICHHA AHA30THPYIOIICC CPEACTBO mMpeacTaBsieT coboit NaNO,, Ca(NO,), mm KNO,. B
HCKOTOPBIX BAPHAHTAX OCYIICCTBICHHS AHA30THPYIOMICE CPESACTBO mpeacTaBieT coboit NaNO,. B HexoTOphIX
BAPHAHTAX OCYIICCTBICHUA KHCIOTHAd BOAHAA CHCTEMA COACP/KHT NMPOTOHCOACPXKAINYIO KHUCIOTY H BOay. B
HEKOTOPBIX BAPHAHTAX OCYINCCTBICHHA IMPOTOHCOACPKAINAS KHUCIOTA IPEACTABIICT cOOOH XJIOPHCTOBOIOPOIHYIO
KHCIIOTY. B HEKOTOPHIX BapHaHTaX OCYINECTBICHHS BOJHOC OCHOBAaHHE IPEJCTABIACT COOOH amerar Kamus,
THAPOKCHA Kaaus, THIPOKCHI HATPHA, KapOOHAT Kamusi, KapOoHaT Harpua wim (ocdar kammsi. B HeEkoTOpBIX
BApPHAHTAX OCYMLICCTBJCHHS BOJHOC OCHOBAaHMC IPEACTABIACT coOOH amerar Kamusd. B HEKOTOPHIX BapHaHTax
OCYINECTBJICHHA KHCJIOTHBIH PACTBOP COJACPKUT KHCIOTY M CHUPT. B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHHA
KHCTIOTHBIH PacTBOP COACP)KUT KOHICHTPHPOBAHHYIO CCPHYIO KHCJIOTY H METAHOJI, MCTAHCYIb()OHOBYIO KHCIOTY H
METaHOJ MU II-TOJIyOJICYIb()OHOBYIO KHCJIOTY H METaHOJ. B HEKOTOPHIX BapHAHTAX OCYIICCTBICHUS KHCJIOTHBIN
PacTBOP COACPKUT KOHUCHTPUPOBAHHYIO CEPHYIO KHCIOTY H METAHOI.

B HEKOTOpBIX BapHAHTAX OCYIICCTBICHHUS PACKPHIT COCOO CHHTE3a METHI-7-0poM-6-x10p-3-(3-MeTOKCH-

3-oxcompornmn)-1H-uamo1-2-kapOokcuiaaTa (POMEKYTOYHOTO COCAHHCHUA 2):

MPOMEKYTOTHOEC COCTHHECHNE 2,

BKJIIQUAKOINUA  CTaauu @) NPUBEACHUA B KOHTAKT (E/Z)-mametun 2-(2-(2-6pom-3-
XJITOP(CHIT)TUAPA30HO )TCKCAHAHO0ATa (MMPOMEIKY TOMHOTO COSIMHCHHA 1) C KUCIIOTHBIM PAaCTBOPOM H (ii) BBIOCICHUA
METHII-7-0poM-6-X110p-3 -(3-MeToKcH-3 -0kconpomt)- | H-uHmom-2-kapbokcunata (MpOMEKYTOYHOTO COCIHHCHHSA
2). B HEKOTOPBIX BAPHAHTAX OCYLICCTBICHUA KHCJIOTHBIA PACTBOP COACP/KHT KHCJIOTY H CHHUPT. B HEKOTOPBIX
BAPHAHTAX OCYIICCTBJICHHUA KHCIOTHBIM PAaCTBOP COACPKHT KOHLCHTPHPOBAHHYIO CEPHYIO KHCIOTY H METAHOI,

MCTAHCYIb()OHOBYIO KHCIOTY M METAaHOJI HIH II-TOIyOJCYJb()OHOBYIO KHCIOTY H MCETaHOIL B HEKOTOPBIX
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BAPHAHTAX OCYIICCTBJICHHS KHCIOTHBIH PACTBOP COACPKHT KOHIICHTPHPOBAHHYIO CCPHYIO KHCIOTY H METaHOI B
HEKOTOPOM BAapHAHTE OCYIICCTBICHHUS CIIOCO0 CHHTE3a MPOMEKYTOYHOTO COCTHHEHHS 2 TOMOJHUTCIBHO BKIFOYACT
CTaJUI0 HATPEBAHHA KHCIOTHOTO PAcTBOPA IEPE BBICICHUEM IPOMEKYTOUHOTO COCAUHCHH 2.

B HEKOTOPBIX BapHAHTAX OCYLICCTBICHHS PACKPHIT CIIOCOO CHHTE3a COCTUHECHUS (DOPMYJIBI (a):

Br

N
© N

N .

rae R1 mpencrasageT coO0# 3aIUTHYIO TPYIIY WM BOAOPOM, BKIIFOUANOINWE cramuu: (i) MPUBCICHHUS B
KOHTakT 3THA 1,5-mumernn-1H-nmupa3on-3-kapOokcuiaaTta ¢ BOCCTAHABIWBAIOIIMM CPEACTBOM B IIPHCYTCTBHH
MICPBOTO PACTBOPHUTCIA C O0Opa30BaHWEM NEPBOro pacteopa; (i) BeimencHua (1,5-mumernn-1H-mupaszon-3-
nm)MeTanona; (iii) mpuseacHUA B KOHTAKT (1,5-mumernn-1H-mupazon-3-ua)meTaHona ¢ OpOMHUPYIONHM CPEACTBOM
B MPHCYTCTBHH BTOPOTO PACTBOPHTCIA ¢ oOpasosanmeM (4-Opom-1,5-mumerun-1H-mmpa3on-3-um)meranom; (iv)
BoIICCHAA (4-Opom-1,5-mumernn-1H-mmpason-3-mn)mMetanona; (V) MPHUBCACHUA B KOHTAKT (4-Opom-1,5-mumeTwn-
1H-mupa3on-3-unMeTaHoda ¢ OCHOBAaHHCM, HCOOA3aTCIBHO KATANMH3ATOPOM MEK(A30BOTO TEPECHOCA H
MPSAIICCTBCHHUKOM 3AIUTHON TPYIIBI B TPETEEM PACTBOPHUTEIC M (V) BBIACICHHA COCTUHCHHUA (hopmysl (a). B
HCKOTOPBIX BAPHAHTAX OCYHICCTBICHHSA BOCCTAHABIHBAIONICE CPESICTBO BRIOpaHO w3 amomoruapunaa murug (LAH),
rugpuga gumsoOytwiamomuunsa (DIBAL), OGopormgpuaa murusa (LiBH,), Owuc(2-METOKCHITOKCH)ATFOMUHHHA
rugpuga Harpua (Red-Al®) u OGopormmpuma watpus (NaBH,). B HEKOTOpHIX BapHaHTaX OCYIICCTBICHHA
BOCCTAHABJIMBAIOLICE CPEACTBO IPEIACTABIICT COOOH amMOMOTHAPHI JMTHA. B HEKOTOPBIX BapHaHTax
OCYILCCTBJICHHS TIEPBbIH pacTBOPHTEL BBIOpaH u3 Touyosa, THF, 2-metunarerparuapodypana, MTBE, meraHoma,
3TAHOJIA ¥ AUSTHIOBOTO >(upa. B HEKOTOPHIX BApHAHTAX OCYILCCTBJICHHS IEPBBI PACTBOPHTEIH NPEACTABICT
coboii TerparuapodypaH. B HEKOTOPBIX BapHAHTAX OCYINECTBICHHSA BTOPOH PAacTBOPHTEIb IPEACTABIICT COOOMH
TeTparuapodypan. B HEKOTOPBIX BapHAHTAX OCYINCCTBICHUS OPOMHPYIOINEE CPEACTBO MPEACTABIICT coboi 1,3-
quopom-5,5-muverwaragantonH (DBDMH). B HCKOTOPBIX BAPHAHTAX OCYHICCTBJICHHA OPOMHPYIOIICE CPCICTBO
mpexacTaBsier coboii N-OpomcykimHUMEA. B HEKOTOPBIX BapHaHTAaX OCYINECTBICHHUS OCHOBAHUC IPEACTABILICT
COOOH THIPOKCHI JINTHS, THAPOKCHI HATPHS, TUAPOKCH KAWL, THAPHI HATPHS, THAPUL JIUTHS HIIM THIPUT KATHS.
B HEKOTOpBIX BAPHAHTAX OCYINCCTBJICHUS MPHMCHAIOT KATANIM3aTOp MEX(PazoBOro mepeHoca, HampuMep,
BuyN-HSOy wmimm OCH3MATPHMETHIIAMMOHHSA XJIOPHA. B HEKOTOPBIX BapHAHTAX OCYIICCTBJICHHSA OCHOBAHHC
MpeACTaBsIeT CcOOOW THAPOKCHA KAIWA, W KaTtamm3aTop Mek(a3oBOro IEPEHOCA TPEACTABIBIET COOOM
TeTpadyTHIAMMOHUS OHCYIb(paT. B HEKOTOPHIX BApHAHTAX OCYUICCTBICHHS HMPEANICCTBCHHUK 3AIMUTHOH TPYIIIBI
mpeacTaBisieT ool 1-(xmopmeTnn)-4-meTokcnOeH301. B HeKOTOPHIX BapuaHTax ocymecTsicHuI R1 nmpeacrasser
c000if T-MCTOKCHOCH3MIT. B HEKOTOPHIX BAPHAHTAX OCYIICCTBICHHA COCIHHCHUC (POPMYITHI (2) MPEACTABIACT COOOH

4-6pom-3-(((4-MeTokCcHOCH3WT)OKCH)METI) - 1, 5-muvernn- | H-mupa3our (mpoMesKy TOUHOS COSIMHCHHE 3):
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0
\

NMPOMEKYTOYHOE COCTHHEHNE 3.

B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHUSA PACKPHIT CIOCO0 CHHTE3a coeauHCHUA (hopMy sl (b):

0,..0

e

B
N
R1~o’\&/

\
N—N\
(b)>

rae R1 mpencrasager coOOH 3aUTHYIO TPYNIY WM BOAOPOM, BKIIFOUANOINWE cramwud: (i) MPUBCICHHUS B
KOHTAKT COCAWHCHHA (POPMYJIHI (a) C MCTAUTHPYIOIIAM CPECICTBOM B MPHUCYTCTBHH PacTBOPHTENL, (ii) mo0aBiIcHUA
2-m3ompornokcu-4,4,5,5-rerpamern-1,3,2-mnokcadopomnana; (iii) qobGaBicHHA pacTBOpa KHCIOTHOTO PACTBOPUTEIA
u (iv) BeIOCIICHUA coeauHCHU (popmy el (b). B HEKOTOPBIX BapHAHTAX OCYIICCTBICHHA MCTAILTHPYIOMICE CPEICTBO
mpeAcTaBIsAeT 000t H-OyTHumTHil. B HEKOTOPHIX BapHAHTAX OCYILICCTBICHUSA PACTBOPUTEIH MPEACTABIACT COOOMH
TeTparuapodypaHn. B HEKOTOPHIX BapHAHTAX OCYIICCTBICHUA PACTBOP HA OCHOBC KHCIOTHOTO PACTBOPUTEIIA
COZICP)KUT YKCYCHYIO KHCJIOTY H TOJIyOoJ. B HEKOTOPHIX BapuaHTax ocymiecTsiacHuA R1 mpencrasiser coboi m-
MCTOKCHOCH3UII. B HEKOTOPBIX BApHAHTAX OCYLICCTBICHUS COCTUHCHHE (POPMYJIBI (a) MPEACTABIIET CO00it 4-OpoM-
3-(((4-meroxcubeH3mmokcu)MeTwn)-1,5-qumermn-1H-nupa3on  (mpoMmekyTouHoe coenuHeHHe 3). B HEKOTOpHIX
BApPHAHTAX OCYINCCTBICHHS coeauHeHHe (opmyasl (b) mpeacraBmseT coboit 3-(((4-METOKCHOCH3HIT)OKCH)METHIT)-

1,5-mamermn-4-(4,4,5,5-rerpamernn-1,3,2-quokcadoponan-2-mm)-1H-rupazon (mpoMesKy TOUHOS COCIHHCHHC 4):

0
\

NMPOMEKYTOTHOE COCTHHEHHE 4.

B HEKOTOPHIX BAPHAHTAX OCYIICCTBICHHS PACKPHIT CIIOCO0 CHHTE3a COCANHCHHS (hOPMYIIEI (C):



WO 2018/178227 10 PCT/EP2018/058056
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rae R1 mpencrasiger coO0W 3aUTHYIO TPYIIY WM BOAOPOM, BKIIFOUANOINWE cTamwu: (i) MPUBCICHHUS B
KOHTAKT cocamHCHHA (opmynsl (b)) ¢ metmwn  7-0pom-6-xmop-3-(3-MeTokcu-3-okconmpornmn)-1H-nraon-2-
KapOOKCHIATOM (TMPOMEKYTOUHBIM COCAWHCHHCM 2) ¢ MAIAAHCBBIM KATATH3aTOPOM B MPUCYTCTBHH OCHOBAHHA U
pacTBopuTSIIA U (ii) BRIACICHHUA COCAWHCHUS (POPMYITHI (C). B HCKOTOPBIX BApHAHTAX OCYIICCTBIICHU TIAJIIA THCBBIH
KaTaau3aTop BBIOPAH u3 terpakuc(Tpudperundochun)nammagusa(0), onc(au-Tper-OyTI(4-
muverunamuao Gpermn)pochun)quxnopnamtanwa(ll) u  1,1'-0uc(au-mpem-oyTundochuHo)PpeppoucH Hammaus
auxjaopuga. B HEKOTOPBIX BApHAHTAX OCYIICCTBICHUSA OCHOBAHUC NPCACTABIACT COOOH KapOOHAT Kamusd WIH
(ocar xamsa. B HEKOTOPHIX BAPHAHTAX OCYIICCTBIICHHA MALIATHCBBIN KATATH3aTOP MpPEACTaBIACT coboit 1,1'-
ouc(au-mpem-0ytundocpuao)PeppocH mawIaguA AUXJIOPHA. B  HEKOTOPBIX BAapHAHTAX OCYLICCTBICHHA
PACTBOPHUTESIIF MPSACTABIACT COOOH AHOKCAH, BOAY WM WX KOMOWHAINIO. B HCKOTOPHIX BAPHAHTAX OCYINCCTBICHHA
R1 mpencraensger co6oit m-MeTOKCHOCH3IWI. B HEKOTOPBIX BapHaHTAX OCYIICCTBICHHUA cocAuHCHHE (popmyisl (b)
MPEACTABIICT coboii 3-(((4-meroxcubenzumokcu)merwn)-1,5-mumernn-4-(4,4,5,5-rerpamerun-1,3,2-
Juokcadboporan-2-mwr)-1H-mupason (mpoMexyTouHoe coeauacHHe 4). B HEKOTOPHIX BapHAHTAX OCYILCCTBICHHUSA
coeauHeHHE (opMyasl (C) TpeACTaBmICT COOOH (f)-MeTHn 6-x70p-3-(3-MeTokcH-3-oxcompomt)-7-(3-(((4-
METOKCHOCH3UIT)OKCH)METHN)- 1, 5-qumerwi-1H-mupa3on-4-wn)-1H-unmo-2 -kapOoKkcuiarT (IpPOMEKYTOUHOE

COCOUHCHHUC J):

/
0 (0]
0]
\
N O—
Cl H
o ¢
N-N
\

0
\

MPOMEKYTOYHOE COCTHHEHHE S,

B HEKOTOPBIX BapHAHTAX OCYHICCTBICHHUS PACKPHIT CIIOCO0 CHHTE3a coeMHCHHS (hopMys! (d):
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¢
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(d)

rae R1 mpeacraensger coOoii 3aIUTHYRO TPYIIY HIH BOJOPOJ, BKIFOUAROINHIT cTaguu (i) MPHBCACHUA B
KOHTAKT COCTWHCHHA (POPMYIIBI (C) C MCTHIHPYIOIIUM CPCACTBOM B pacteoputene; (i) oOpaboTKH MOIyUCHHOTO
MCTHIUPOBAHHOTO TMPOW3BOJHOTO C MOMOINBIO) PCArCHTA IS CIOKHOI(HPHOTO THApPOH3a u (iil) BBIOCICHHA
cocauacHUA (opmyas! (d). B HCKOTOPBIX BapHAHTAX OCYINCCTBICHHS COCAHHCHHC (POPMYIBI (C) MPEACTABIACT
c000i1 MPOMCIKYTOUHOC COCAWHCHHC 5. B HEKOTOPHIX BApHMAHTAX OCYIICCTBICHHSA PCATCHT IS CIIOKHOI(DHPHOTO
THIPOIH3a MPSACTABILICT COO0H OCHOBAHWC B BHAC THAPOKCHIA, BHIOPAHHOC W3 THAPOKCHIA JTUTHA, THAPOKCHIA
Kamusd W THOPOKCHIA HATPHA. B HCKOTOPHIX BAPHWAHTAX OCYHICCTBJICHUSA MCTHJIHPYIOMICE CPCACTBO BBHIOPAHO W3
MCTHIHOANAA, TUMCTHICY Tb(aTa n numermwipopmamua-qumerananerant (DMF-DMA). B HCKOTOPBIX BapHAHTaX
OCYIICCTBIICHAS MCTHIHPYIOIIEE CPESACTBO MPEACTABIBICT CO00W auMeTHI(hOpMAMHI-IAMCTHIANCTAG. B
HCKOTOPBIX BAPHAHTAX OCYIICCTBICHHUS PACTBOPUTEITH MPESACTABIICT COOOH TOMYOIT.

B HekoTopeIx BapmaHTax ocymecteiacHHA R1 mpeacraBmasger co0oif m-METOKCHOCH3WI. B HEKOTOPBIX
BAPHAHTAX OCYIICCTBICHUA COCAMHCHHE (DOPMYJbI (C) MPEACTABIACT COOOH (&)-METHUI-0-XJI0P-3-(3-METOKCH-3-
okcomnpomnm)-7-(3-(((4-MeTokcHOCH3MT)OKCH)METHI) -1, 5-muveTun- 1 H-tupason-4-um)- 1H-un non-2 -kapOokcuiat
(IPOMEKYTOUHOE COCIWHCHHE 5). B HEKOTOPBIX BapHaHTAX OCYINCCTBICHUS coeauHcHHE (popmysl (d)
mpeacTaBmsier  coboi  (£)-3-(2-kapOoKCHAITHI)-6-X710p-7-(3-(((4-MeTOKCHOCH3 T )OKCH)MEeTH) -1, 5-mumeTin-1H-

mrpazoa-4-mm)-1-metun- 1 H-uHaon-2-kapOoHOBYIO KHCIOTY (IIPOMEKYTOUHOE COCTUHEHHE 6):

0]
OH

o)
\

MPOMEKYTOYHOE COCTHHEHHE 6.

B HEKOTOPHIX BAPHAHTAX OCYIICCTBICHHS PACKPHIT CIIOCO0 CHHTE3a COCANHCHHS (hOPMYIIEI (€):
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©,

rae R1 mpeacrasageT coO00# 3aIUTHYIO TPYIIY WM BOAOPOM, BKIIFOYANOINWH cramuu: (i) MPUBCICHHUA B
koHTakT coeamacHUA (opmymsr (d) ¢ (1R)-1-(2-HuTpOo(CHWI)ITAHAMUHA THIPOXJIOPHIOM B NPHCYTCTBHH
OCHOBAHHA W PACTBOPHUTSITA | (ii) BRIACICHUA cocaUHCHIA (PopMyITsI (¢). B HCKOTOPBIX BApHAHTAX OCYHICCTBICHUA
OCHOBAHHE MPEICTABILIET COO0H THAPOKCHA HATPHS, THAPOKCHI KaJIHs, JTHH30MPOTAISTHIAMEIH WIIH TPHITHIAMUH.
B HEKOTOPHIX BapHaHTaxX OCYIICCTBICHHSA OCHOBAHHC IPEACTABIACT COOOH THAPOKCHI HATpHsA. B HEKOTOPBIX
BAPHAHTAX OCYINCCTBICHHA PACTBOPHTCIH MPCACTABIACT Co00M Boxy, THF, mMeraHONM, 3TaHON, W30MpPOMAHON, H-
OyTaHON, METHISTHIKCTOH HIH HX KOMOHWHAIMIO. B HEKOTOPBHIX BAapHAHTAX OCYINCCTBICHHA PAaCTBOPHTCID
MpeACTaBsieT cOOOW BOAY, 3TAHON MM HX KOMOWHAnWi0. B HEKOTOPBIX BapHaHTax oOCyIECTBICHHA Rl
MPEACTABIACT COO0H M-MCTOKCHOCH3WI. B HEKOTOPHIX BAPUAHTAX OCYINCCTBICHUA cocamHcHHE (popmyisr (d)
mpeACTaBIACT (£)-3-(2-KapOOKCHITH)-0-X110p-7-(3-(((4-MeTOKCHOCH3WT)OKCH)METII)- 1, 5-mumetnn- 1 H-mmpazon-4-
un)-1-merun-1H-uHnon-2-kapOoHOBYI0 KHCIOTY (IIPOMEKYTOYHOE COCOHHCHHME 6). B HEKOTOpBIX BapHaHTax
OCYIICCTBIICHHA COCOUMHCHUC (POopMyIBI (€) mpeAcTaBiasaeT coOoh coub (R,)-3-(2-kapOokcuaTin)-6-xmop-7-(3-(((4-
METOKCHOCH3WT)OKCH)METIN)- 1, 5-mumernn-1H-nupazon-4-un)-1-metun-1H-unnom-2-kapboHoBoit KHCIOTH - (1R)-

1-(2-autpopermn)staHamuna (1:1) (MPOMEKYTOUHOE COCTHHCHHUE 7):

OH
H,N
O
A\ NO,
cl N OH
\
0 N
N—-N
\
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\

MPOMEKYTOYHOE COCTHHEHHE 7.
B HCKOTOPHIX BapWAHTAX OCYIICCTBICHUSA PACKpHIT Cmocod cmHTE3a (R,)-Metwn  6-xmop-7-(3-
(rugpoxcumerun)-1,5-numerun-1H-nupazon-4-un)-3-(3-MeTokCu-3 -okconponun)-1-metun-1H-unmon-2-

KapOoKcHIaTa (TPOMEKY TOYHOTO COCIHHCHUA §):
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NMPOMEKYTOTHOE CO¢THHEHNE 8,

BKITFOUAROINUH CTagud (1) MPUBEACHUSA B KOHTAKT COCAMHEHHS (POPMYIBI (€) C KHCIOTOHW B NMPHCYTCTBHH
TepBOTO pacTBOpuTEI; (ii) BRIACICHHA KOMIIOHEHTA, MMPEACTABILIIOIETO cO000# CBOOOIHYIO KHCIIOTY, COCIUHCHHS
(dopmynsr (¢); (iil) oO6paboTKh CBOOOIHOI KHCIOTHI ¢ MOMOINBK) MCTHIHPYIOIMECTO CPCACTBA WIH MCTAHOJA BO
BTOpPOM pacrteopurene; (Iv) yZajacHHS 3aIIUTHOH TPYNIBL, HEOOA3aTCIBLHO B TPETHEM pacTBOpHTENE, U (V)
BBIACICHUA (R,)-MeTHn-6-x10p-7-(3-(ruapoxcumetin)-1,5-gumernn-1H-nupazon-4-uwm)-3-(3-meTokcu-3 -
oxcomnponm)-1-meTun-1H-uraomn-2-kapOokcumara (TPOMCKYTOUHOTO COCAWHCHHA 8). B HEKOTOPBIX BapHaHTAX
OCYIICCTBIICHHA COcAWHCHHE (PopMyIsI (€) mpeacTaBmiaeT co0oit comb R,)-3-(2-kapOoxcuaTin)-6-xmop-7-(3-(((4-
MCTOKCHOCH3IT)OKCH)METHN)- 1, 5-mumernn-1H-mupazon-4-wn)-1-merun-1H-uanom-2-kapoboroBO# KHCIOTH - (1R)-
1-(2-autpopenmm)stanamuHa (1:1) (IpOMEKyTOUHOE COcAWHCHNE 7). B HEKOTOPHIX BApPHAHTAX OCYIICCTBICHHA
MEPBBI PACTBOPHUTENTh MNPEACTABIIET COO0H TeTparuapo(yypaH, TOJYOd HIM HX KOMOMHAIuI0. B HEKOTOpBIX
BApPHAHTAX OCYLICCTBICHUA MCTUIHPYIOIICE CPeACTBO mpeacTasiaieT cob6oit DMF-DMA. B HEKOTOpPHIX BapHAHTAX
OCYILCCTBJICHHA BTOPOH pacTBOPHUTEIL MPEACTABIIET COOOH TOJyoJa. B HEKOTOPBIX BAPHAHTAX OCYINCCTBICHHA
TPETHH PACTBOPUTEID MPEACTABILICT COO0H METaHOI B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHHA 3aLIUTHYIO TPYIIITY
YAALTIOT ¢ MOMOIIBIO ALCTHIXIOPHAA. B HEKOTOPBIX BApPHAHTAX OCYINCCTBICHHA 3ALIHTHYIO TPYIILy YAAIOT C
MOMOIIBIO ALECTHIXIOPHIA B METaHOJC. B HEKOTOPBIX BapHAHTAX OCYINECCTBICHHA 3ALIUTHYIO TPYIIY YIALAIOT C
TMOMOIIBI0 KHCJIOTHI, HAPHMEP, XJIOPHCTOBOJOPOMHOHW KHCIOTHI, OOPA30BAHHOW /71 Sifu TOCPEACTBOM PCAKIHHU
AUECTHIXJIOPUAA C METAHOJIOM.

B HCKOTOPHIX BAPHAHTAX OCYIICCTBICHUSA PACKPHIT CHOCOO cHHTE3a  (R,)-METHI-6-X710p-7-(3-
(rugpoxcumeTn)-1,5-muvernn-1H-mapazon-4-wn)-3-(3 -ruapoxcunponu)- 1 -metun- 1 H-uHa01-2 -kapOokcumara

(IIPOMEKYTOUHOTO COCTHHEHUA 9):
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MPOMEKYTOTHOE COeTHHEHNEe 9,
BKJIFOYAROINMI CTaguu (1) MPUBEACHUA B KOHTAKT (R,)-METHI-6-X710p-7-(3-(THapokCcCUMeTHN)-1,5-1uMe -

1H-nupazon-4-um)-3-(3-MeTokcH-3-okconpomnui)- 1 -metun- 1 H-unnon-2 -xapookcunara (TPOMEKY TOUHOTO
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COCIAMHCHUS 8) C BOCCTAHABIMBAIOIIUM CPEICTBOM B IPUCYTCTBHH PacTBOpHUTEI H (ii) BeiAcHeHUA (R,)-METHI-60-
xyop-7-(3-(ruapoxcumeTin)-1,5-mumetwn- 1 H-mupasosn-4 -im)-3-(3 -ruapokcunpomun) - 1 -merun-1H-uunon-2 -
KapOokcuiara (MPOMEKyTOUHOTO COCAUHCHMA 9). B HEKOTOPBIX BApHAHTAX OCYINCCTBICHHS BOCCTAHABIUBAIOLICE
CPEACTBO IPEACTaBIIET COOOH AUU300YTHIATIOMHUHUHTHAPHA, B HEKOTOpPBIX BapHaHTAX OCYINECTBICHHA
pacteoputens npeactasisiet codoit THF, rekcan uin ux KOMOHHAIIHIO.

B HEKOTOPHIX BApHAHTAX OCYINCCTBICHHA PACKPBIT CMOCOO CHHTE3a METHI-S-(XJI0pMeTHi)-1-metun-1H-

mHpa30.1-3-kapOokcuiaaTa (IPOMEKYTOUHOTO coeauaeHus 10):

Cl

NPOMEKRYTOUHOE coeannenne 10,

BKITFOUAROINWI CTaauu (1) MPUBCACHUA B KOHTAKT AUMCTHIN-1-MeTmn-1H-mmpason-3,5-qukapbokcunaTa ¢
BOCCTAHABJIHBAOIIAM CPCACTBOM B MPHCYTCTBHH PACTBOPHUTCIA, (ii) BBIOCICHHA MCTHI-3-(THIPOKCHMCTHI)-1-
meTui- 1 H-mmpason-5-kapookcunara; (iil) mpuBeACHUA B KOHTAKT MCTHI-3-(THAPOKCHMETHN)- 1 -MeTrn- 1H-mpaszon-
5-kapOokcmiara ¢ XJIOPHPYIOIMNM CPEACTBOM H (iv) BBIACACHUSA METHII-S-(XiaopmeTin)-1-mernn-1H-mmpason-3-
KapOokcumara (mpoMmekyTodHoro coenuHeHHs 10). B HEKOTOpBIX BapHaHTaX OCYINECTBICHHA PACTBOPHTCID
MPEACTABIACT COO0HM CMECh MCTAHOJA W 2-MeTmireTparuapodypaHa. B HEKOTOPBIX BapHAHTAX OCYINCCTBICHHSA
BOCCTAHABJIMBAIONICE CPEACTBO MPEACTABIIET COO0H OOpPOruApHA HATPHA WIH OOPOTHAPUA JHTHA. B HEKOTOPBIX
BAPHAHTaX OCYLICCTBJICHHA BOCCTAHABIMBAIOIICE CPEACTBO IPEACTABIACT coOoi Ooporuapun Hatpus. B
HEKOTOPBIX BApHAHTAX OCYLICCTBJICHUSA PACTBOPHTENb MpPEACTaBsIET COOOH METaHOJ, 3TaHON, BOAy, 2-
mermrrerparuapoypan, gumeruwmanetamun, DCM, THF, nukioneHTHIMETHIOBBIH (P, AUCTOHHTPUI HIH HX
cMech. B HEKOTOpBIX BapHaHTaX OCYINCCTBICHHSA PACTBOPHTENb IPEIACTAaB/IET COOOH CMeCh MeTaHoua H 2-
METHITETparuaApoQypana.

B HCKOTOPBIX BAPHAHTAX OCYIICCTBICHHA PACKPHIT CIOCO0 CHHTE3a 3-(aneTHITHO )HA(TAHH- | -HaneraTa

(TIpOMEXKYTOUHOTO CoeAuHEHUA 11):

OAc

liSAc

NPOMEKYTOUHOE coeannenne 11,

BKIIFOUAROINMH cTaaud (i) TPWBCACHWSA B KOHTAKT HATpuiA 4-ruapokxcwHa@TanmwH-2-Cymb(oHaTa C
TpudermnpochuHOM U HHogoM B pacteopuTene; (ii) BeIACHCHHA 3-McpkanToHa@TammMH-1-0Ma; (iil) MpUBEACHHUA B
KOHTAaKT 3-MepKanToHA(PTANHH-1-0/1a ¢ aNUIMPYIOIIUM CPEACTBOM B IPUCYTCTBHH OCHOBAHHSA B BHIC aMHHA U
HyKIeo(puabHOTO Katajgm3atopa u (iv) BBIACACHUA 3-(aueTuiaro)Ha(TANMWH-1-moanerara (MPOMEHKYyTOYHOTO
coemuHeHUS 11). B HEKOTOPBIX BapHaHTax OCYHICCTBICHHA PAaCTBOPUTEIH IPEICTABIICT COO0H ameToHHTpHI B
HEKOTOPBIX BAPHAHTAX OCYHICCTBJCHHS ALUIHPYIOINCE CPEJCTBO IPEACTABIICT COOON YKCYCHBIM AHTHAPHI HIIH
AUETUINIOPUA. B HEKOTOPHIX BAPHAHTAX OCYIICCTBICHHUS ALUIHPYIONIEE CPEACTBO MPEACTABILIET COO0H YKCY CHBIH

AHTUAPUI. B HCKOTOPBIX BAPHAHTAX OCYIICCTBJICHUA OCHOBAHHUC B BHAC aMHHaA BI>I6paHO U3 TPUITHJIAMHHA,
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TMAPUAWMHA WIH AWH30MPONMHISTHIIAMHUHA. B HCKOTOPBIX BapHaHTaX OCYLICCTBJIICHHA OCHOBAHHC B BHAC AMHHA
MpPEACTaBsIET COOOH TPHATHIAMHH. B HEKOTOPBIX BAPHAHTAX OCYINCCTBICHHA HYKJICO(DUIBHBIM KaTaam3aTop
BBIOpaH U3 4-TUMCTHIAMHHONHPMAMHA, THMPHAMHA W N-METIUIMMHAA30Ja. B HEKOTOPBIX BAapHAHTax
OCYILECCTBIICHHS HYKJICO(DHUITbHBIH KaTATH3aTOP MPEACTABIICT COO0M 4 -THMETHIAMUHOTTHPH THH.

B HEKOTOpBIX BapHAHTAX OCYLIECCTBJICHHS PACKPHIT CIOCOO cuHTE3a METHI-5-(((4-ruapokcuHadrammy-2-

HJT)THO )MCTHI)- 1 -MeThII- 1 H-riipa3onr-3 -kapOokcuiara (MpoMEKyTOYHOTO COCOHMHCHHA 12):

NPOMEKYTOUHOE coeannenne 12,

BKITFOUAROIHA CTaauH (i) MPUBEACHUA B KOHTAKT 3 -(ameTmiTho )HarammH- 1 -mmanerata (poMesKyTOUHOTO
coemuHeHU 11) ¢ MeTHn-5-(xnopmerun)-1-mernn-1H-mupazon-3-kapbokcHaaToM (IIPOMEKYTOUHBIM COCTHHCHHEM
10) B mpuUCYTCTBHH OCHOBAHHA W pacTBoputei H (i) BbImEACHHA S5-(((4-rUapoKCHHAPTATNH-2-HI)THO )METHI)-1-
meTui-1H-mupason-3-kapOokcunara (IMpoMEXyTOUHOTO cOeAMHCHHUA 12). B HEKOTOPBIX BapHAHTAX OCYLICCTBICHUSA
OCHOBAHHC BBIOPAHO W3 KapOoOHaTa Kamusd, ruapokcuaa mutusi, 1,8-amazadburmkio[5.4.0]lyHoen-7-¢Ha, ruapokcuaa
HATPHA, THIPOKCHAA KaJIUA U 3TOKCHAA HATPUs. B HEKOTOPBIX BAPHAHTAX OCYINCCTBICHHA OCHOBAHHE NPEACTABIICT
c000if xapOoHaT Kayuia. B HEKOTOPHIX BapHaHTAaX OCYINCCTBICHHS PACTBOPHUTENIb BHIOPAH M3 METAHOJA, 3TAHOJA,
BOJBI H X KOMOHMHANU. B HEKOTOPBIX BAPHAHTAX OCYIICCTBICHHUA PACTBOPUTEIb MPEACTABIIICT COOOH METAHOIL.

B HEKOTOPBIX BApHAHTAX OCYLIECTBICHUA PacKphIT criocod cuHresa 3-(((3-(ruapokcumermn)-1-metmi-1H-

MHPA30JI-5-HIT)MCTHI)THO JHA(TATHH-1-071a (TIPOMEIKY TOYHOTO COCTUHCHAA 13):

NPOMEKYTOUHOE coeannenne 13,

BKIIFOUAROINWH cTaauu (i) MPUBCACHHA B KOHTAKT MCTHI-5-(((4-THapokCHHA(DTAIHNH-2-HIT)THO )MCTH)-1-
meTui-1H-mmpason-3-kapOokcumara (mMpOMEKYTOYHOTO COCAMHCHHA 12) ¢ BOCCTAHABIMBAIOINUM CPCACTBOM B
pacteoputenie u (ii) BemeneHus 3-(((3-(rmapoxcuMeTnm)-1-mernn-1H-mupa3on-5-wr)meTim)tro )Hadramme-1-01ma
(MpoMEKyTOUHOTO coeauHEHHA 13). B HEKOTOpPBIX BAPHAHTAX OCYILECTBICHHA BOCCTAHABIMBAKOLICE CPEACTBO
MPEACTABIACT COOOH AUH300YTHIAIOMUHAA THAPHA. B HEKOTOPBIX BApHAHTAX OCYINCCTBIICHHUS PACTBOPUTCIIH

MPEACTABIACT COO0H TeTparuapoypaH, TCKCAHbI I HX KOMOWHAIHIO.
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B HEKOTOPBIX BapHaHTAX OCYINCCTBICHHS PackphIT crmocod cuurtesa 3-(((3-(xmopmermn)-1-merun-1H-

MUPA30JI-5-WI)METUI)THO JHA(TATHH-1-071a (TIPOMEKY TOUHOTO COCIUHCHUS 14):

»
®)
I

Cl

NPOMEKYTOUHOE coeannenne 14,

BKIFOUAROIMW ctamauu (i) mpueBeacHHS B KOHTAKT 3-(((3-(rmmpoxcumerwnn)-1-merwn-1H-mmpa3on-5-
WI)MCTHI)THO JHA(pTaTHH-1-0/1a (TIPOMCIKYTOUHOTO COCAUHCHUS 13) ¢ XTOPHPYIOIMAM CPSACTBOM H (ii) BBIICICHHSA
3-(((3-(xmopmeTmn)- 1 -metun- 1 H-mmpas3on-5-un)Metwn) Tho JHadraauH-1-01a (MPOMEKY TOUHOTO coeauHeHuS 14). B
HCKOTOPBIX BAPHAHTAX OCYIICCTBICHHA PAaCTBOPHUTCNID BEIOpaH w3 THF, auxmopmerana, quMeTHipopMaMuIa 0 HX
KoMOWHAINHA. B HCKOTOPHIX BapHAHTAX OCYIICCTBICHHUA PACTBOPHTCITE MPSACTABIACT CO00H qumeTnnpopmamuz. B
HEKOTOPBIX BAPHAHTAX OCYIICCTBICHHSA XJIOPHPYIOIIEE CPEACTBO IPEACTABIICT coO0i MeTaHCYIb()OHHUIXIOPHT
WIH THOHWIXJIOPHA. B HEKOTOPHIX BapHaHTaX OCYINCCTBICHHA XJIOPHPYIOIMEE CPEACTBO NPEACTABIIET COOOMH
MCTAHCYJIB(POHWIXJIOPUA. B HEKOTOPBIX BapHAHTAX OCYINCCTBICHHA CTaAWA (1) JOMOTHHUTCIIFHO MPEAyCMATPHBACT
XJIOPHUJ JTHTHS.

B HEKOTOPBIX BapHAHTAX OCYINCCTBICHHA PacKphIT cmocod cuuresa 3-(((3-(xmopmermn)-1-merun-1H-

MUPA30JI-5-WI)METUI)THO )HAPTANHH- | -Hamerara (IIPOMEKy TOTHOTO COeIUHCHHUS 15):

Jodl

Cl
/N\N/

NPOMEKYTOUHOE coeannenne 15,

BKIFOUArOIMM cramum (i) mnpuwseacHUA B KOHTAkT  3-(((3-(xmopmerwmm)-1-metnn-1H-mmpa3on-5-
WI)MCTHI)THO )HA(PTaTHH-1-0/1a (IPOMCIKYTOUHOTO COCAMHCHHUA 14) ¢ YKCYCHBIM AHTHIPHIAOM, HCOOA3aTCIHHO
OCHOBAHWCM B BHIC AMHHA W HYKICO(WIBHBIM KATAAH3aTOpPOM B pacteopurene W (ii) seimencHusa 3-(((3-
(xmopmeTum)-1-merun- | H-mpa3on-5-mr)metwn)tio ) HaraauH-1 -umanerata (MPOMeKyTOYHOTO coenuHeHuA 15). B
HCKOTOPBIX BAPHAHTAX OCYIICCTBICHHA OCHOBAHNC B BHAC AMUHA MPCACTABIIACT COOOH TPUITHIAMUH. B HEKOTOPBIX
BAPHAHTAX OCYIICCTBICHUSA HYKICOPHUIBHBI KATAMH3ATOP BBHIOPAH W3 4-IUMCTHIAMHHONHMPHIWHA, N-
MCTHIMMHIA30/IA WIH THPHAWHA. B HEKOTOPHIX BAPHAHTAX OCYIICCTBIICHUA HYKJICO(PIIBHBIN KATAIH3aTOP
MPEACTAaBIACT CO00H 4-IUMCTHIAMHHONHPHINH. B HEKOTOPHIX BapHAHTAX OCYIICCTBICHHA PACTBOPUTCID

HPEACTABIICT COO0H ALCTOHUTPHIL
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B HEKOTOPBHIX BapHAaHTaxX OCYINECTBJICHHUA PAacKphIT criocod cuuTe3a 3-(((3-((aueTmiarno)meTnin)-1-meTun-

1H-mupa3on-5-mnMeTin)Tao )HadTammH- 1 -unanerara (PpoMeKy TOUHOTO COSIUHCHUS 16):

Fedl

— O

NPOMEKYTOMHOE coeannenne 16,

BKIFOUArOIMM  cramum (i) mnpuwseacHUA B KOHTAkT  3-(((3-(xmopmermm)-1-metnn-1H-mmpa3on-5-
WI)MCTHI)THO JHA(pTaHH- 1 -unarnerata (MPOMEKY TOUHOTO COCIWHCHHA 15) C THOAETATOM KAJTHA B PACTBOPHUTCIIC H
(ii) BBIACJICHUS 3-(((3-((ameTmaTHO )METHN)- 1 -MeTHI- | H-MiEpa301-5 -wm)meTin) Tro )Ha(pTanmH-1 -unanerara
(TpoMeXyTOUHOTO coenuHEHHS 16). B HEKOTOPHIX BapHAHTAX OCYIICCTBICHHSA PACTBOPHTENb NMPEACTABISIET COOOMH
AUCTOHUTPHIL

B HEKOTOpHIX BapHAHTAX OCYIICCTBICHHA PACKPHIT cioco0 cmHTE3a (R,)-(+)-Mermia-17-xmop-5,13,14,22-
TeTpamMeTuiI-28-0kca-2,9-nutna-5,6,12,13,22-
nenTaasarentamukio[27.7.1.1%7.0111 0192 022 0°*okrarpraxonTa-1(37).4(38).6.11,14,16,18,20,23.29,31,33,35-

TpuAcKaH-23-KkapOokcuiara:

S
\
N \ ¢
Ny ci N\ 0
S \\
N-N
\

NPOMEKYTOUHOE coeannenne 17,

BKITFOUAFOINHIA CTAAWH: (1) IPUBCACHUA B KOHTAKT (R,;)-MCTHII-6-XJ10p-7-(3-(THAPOKCHMETH) -1, 5-TuMe THI-
1H-mupazon-4-um)-3-(3-rugpokcunponun)- 1 -metun-1H-uHao-2 -kapookcunaTa (MPOMEKYTOTHOTO COCTMHCHHA 9)
¢ CyTb()OHHPYIONIHM CPCACTBOM B MPHCYTCTBHH ANMPOTOHHOTO OCHOBAHHA W PACTBOPHTCIA C 0Opa30BaHHCM
mepBoro pacreopa; (ii) moOaBicHHS HWOIUIHON CONMH K IEPBOMY pacTBopy; (iil) BBIACICHHSA METHI-6-XIOp-7-[3-
(fiommeTmm)-1,5-mumeTrn-mupa3on-4-mi| - 1 -Me THIT-3 -(3 -MC THIICY 16 (PO HHITOKCHITPOIIHIT) HHAOI-2 -KapOokcuiaTa; (iv)
mpuBeacHUA B KOHTAKT 3-(((3-((ametmarno)meTmn)-1-meTn- 1H-nmpas3on-5-wi)merwn) tao )Hadraaue-1 -1 anerata
(TIPOMEIKYTOUHOTO COCTUHCHHA 16) ¢ MCTOKCHAOM HATPHA B MCTAHOJC C 00Pa30BaHHEM BTOPOTO PacTeopa; (V)
Jo0aBICHUA METHA-6-X10p-7-[3-(HoameTnn)-1,5-mumerun-nupazon-4-uil-1-merun-3-(3-
METHJICY Tb(DOHIIOKCHITPOIIIII)HHAOI-2-KapOOKCHIaTa KO BTOPOMY PacTBOPY H (Vi) BeIACHCHHA (R,)-(+)-metma 17-

xjaop-5,13,14,22-retpamerun-28-okca-2,9-auruna-5,6,12,13,22-
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nenTaasarentamukio[27.7.1.1%7.0111 0192 022 07 okrarpuaxonra-1(37).4(38).6.11,14,16,18,20,23,29,31,33,35-
TpUAeKaH-23-kapOokcuiata. B HEKOTOPHIX BAPHAHTAX OCYLICCTBJICHHSA ANPOTOHHOC OCHOBAHHE HPEICTABIICT
coboif auu3onmpommIITUIAMUE Wi N-MeTHaMopdomuH. B HEKOTOPHIX BapHaHTaX OCYLICCTBICHUS ANPOTOHHOE
OCHOBAHHE IPEACTABICT CO0OH  AUM3ONPONWISTHIAMHH. B HEKOTOpPBIX BapHaHTaX OCYMICCTBICHHA
CyIb()OHIIHPYIOINEE CpPEICTBO BHIOPAHO M3 METAHCYIb()OHWIAHTHAPHIA, METAHCYJIb(OHUIXIOpHAA H II-
TOJYOJICY Tb()OHOBOTO AHTHAPHAA. B HEKOTOPHIX BApHAHTAX OCYIUCCTBICHHUS CYJIb(OHHUPYIOIIEES CPESICTBO
OPCACTABIBICT COOOW METAHCYIb(DOHHIAHTHAPHIA. B HEKOTOPHIX BAPHAHTAX OCYILUCCTBICHHS PACTBOPHTSID
MPEACTaBsIET COOOH AaMpPOTOHHBIM PACTBOPHTENb. B  HCKOTOPBIX BAapHAHTAX OCYINCCTBICHHUS ANPOTOHHBIH
PACTBOPHTEIb MPEACTABIACT COOOH TeTparuapodypaH. B HEKOTOPHIX BApHAHTAX OCYLICCTBJICHHS WOIHIHAS COJb
MPSACTABIACT COOOH WOIH TUTHA.

B HEKOTOPBIX BAPHAHTAX OCY IECTBICHHA PACKPBIT COCO0 CHHTE3a COCAHMHCHHA 1

Ny ci N oH

S \ N
N—N
\
coequHenue 1,
BKJTFOUAFOINHI CTaauu (1) MPUBEACHUS B KOHTAKT (R,)-(+)-metmi-17-xm10p-5,13,14,22 -reTpameTrii-28-okca-

2,9-nutHa-5.6,12,13,22-nentaazarenramukio[27.7.1.147.014 15 01621 02024 3033

JokrarpuakonTa-
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-rpuackacH-23-KapOOKCHIATAa C PEarcHTOM MJIA  CJIOKHOS(DHPHOTO
ruapom3a B pacteopurene wW (ii) BeimeneHuA (R,)-(+)-17-xmop-5,13,14,22-tetpaMeTiin-28-0kca-2,9-aurua-

5,6,12,13,22-nenTaazarentamukno[27.7.1.147 0111 o162 (2024 3033

loxrarpuakonra-
1(37),4(38),6,11,14,16,18,20,23,29,31,33,35-rpuackacH-23-kapOOHOBOH  KHCAOTH. B  HCKOTOPBIX BapHAHTAX
OCYINCCTBIICHHS PEArcHT I CI0KHOS(DHPHOTO THAPOJIN3A MPEACTABIACT coOOH OCHOBAHHE B BHIAC THIPOKCHIA,
BBHIODAHHOEC W3 THAPOKCHIA JUTHA, THUIPOKCHIAA HATPHI H TUAPOKCHAA Kamui B HEKOTOPBIX BapHAHTaX
OCYILNCCTBIICHHS OCHOBAHHC IPEICTABILIET COOOH THAPOKCHI HATpWsA. B HEKOTOPHIX BApHAHTAX OCYINCCTBICHHA
PACTBOPHTESITF BRIOPAH W3 MCTAHOJIA, 3TAHO4, m3omponanoua, DMSO, Boabl 0 X KOMOHHALW.

TepmuH "BBIICTICHHBIH" O3HAYACT JEOOOH MOAXOMMIMH CTIIOCOO ITOJIYHUCHHS >KCIAEMOTO COCIUHCHHS H3
peakmmoHHOW cMmecH. TepMmH  "BBINCJNCHHBIH"' BKIIOYACT OKCTPAKIMIO, (DHIBTPALMIO, BBHICYIIHBAHHE,
KPUCTAJUTH3AIMIO, BRIApUBaHKC, XpoMartorpaduro (Hampumep, HPLC, x0mOHOYHYIO XpoMarorpaduro), yIaicHuHe
MCTAUTHICCKUX TpuUMece W T. M. TepMuH "BBIACACHHBIN" BKIFOYACT CIIOCOOBI MOJYUCHHSA HCOUHMINCHHBIX H
OUHINCHHBIX COCAWHCHUH W3 PEAKIHOHHOH CMECH. B HEKOTOPBIX BAPHAHTAX OCYINCCTBIICHHS COCAWHCHHEC MOKHO
BBIJICIHTh U3 PEAKIHOHHOH CMECH C IMOMOINBIO HKCTPAKLIUHU M Jajice MOXKHO OCYIIECCTBHTH CICAYIOIIYIO CTaTHUIO

peakouu, OAKEC CCJIIH COCOAUHCHHC HEC OBLIIO OYMINCHO HJIH YAQJICHO H3 PACTBOPHUTECIIA. CrnenuanuctT B JaHHOM
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00IaCTH TEXHUKH CMOKET OTIPEACIHUTD MOAXOSMINE CIOCOOBI BBIICICHHS KEIAEMOTO COCTUHECHHSA W3 PEAKIHOHHOH
CMECH.
TepMuH "3ammTHAs rpymma" BKIOYACT THAPOKCHIBHBIC 3aINUTHBIC IPYINIBI, HAanpuMep, OCH3Wi, Ii-

merokcuOer3un (PMB), terparuapormupanun (THP), m-meroxcupenun (PMP) u  Tper-OyTHIAWMETHIICHIHI

5 6 ot o

TCXHHKH CMOXKCT I/II[CHTI/I(I)I/II.[I/IPOB.':ITI) NOAXOAMNUC THIAPOKCHUIIBHBIC 3alUTHBIC TPYIIbI 0¢3 H3IHIIHHX

u T. . CrienHa McT B JAHHOH 00JIacTH

JKCIIEPHMCHTOB.

TepMuH "TPEIIIECCTBCHHUK 3AIUTHOH TIPYyNIbI" BKJIFOYACT PEArcHTHI, KOTOPHIC MOOABISIFOT 3aINUTHBIC
Ipynmsl K HEoOXoauMoMy (parMeHTY. B HEKOTOPHIX BapHaHTaX OCYILICCTBJICHHSA TNPEAINCCTBCHHHK 3aIUTHOMH
TPYIIIBI MPEACTABISIET COOOH MPEIIECTBCHHUK THAPOKCHIBHON 3alUTHOHN IPyIbI, HapuMep, OCH3MIXIOPUL, 4-
MCTOKCH(CHOI,  OpOMMCTHIITHPA30J,  JUTHAPONHPAH,  I-MCTOKCH()CHOT,  XJIOPMCTHINHPA30Jd,  TPET-
Oy THIIUMETHIXJIOPCUIIAH, TPET-OyTHITHMETIWIXIOPCHIaH U 1-(xmopmeriin)-4-MeTokcuOen3oa. Crermanuct B
JAHHOH 00JACTH TEXHHUKH CMOXKET HACHTU(PHIUPOBATH MOIXOAAIINH MPEAMECCTBCHHUK THAPOKCHIBHON 3aIUTHOH
TPyIIIBI 63 H3MHITHUX 3KCIICPUMEHTOB.

TepMuH "BOCCTAHABIUBAIOIIEE CPEACTBO" BKIIOYACT AQMIOMOTHAPHA JHMTHA, OOPOTHAPHI HATPHI,
JUH300y THIIATFOMUHUSA THAPHI U T. IL.

TepmuH "pacTBOpUTEND" BKIIFOYACT HEMOJBIPHBIC PACTBOPHUTEIIH, APOTOHHBIC PACTBOPHUTEIIH H MPOTOHHBIC
pactBopuTeid. TepMHH "HCIOJIPHBIA PACTBOPHTCIL" BKIFOUACT IICHTAH, LHKIONCHTAH, TICKCAH, TCITaH,
OUKIOTCKCAH, OCH30J, TONYOJd, XI0poopM, AMSTHIOBBIH »(PHUpP, THKIONCHTHIMCTHIOBBIN 3(Qup, mpem-
Oy THIMETHIOBBIH S(pUD, Mmpem-aMAIMETIIIOBEIH 3(DHpP, AUXIOPMETaH W MCTHIITIIKCTOH. TepMHUH "anmpOTOHHBIH
pacTeopuTens" BKIOYACT TeTparuApo(ypaH, ISTHIAIETAT, AaUETOH, IUMETIII(OPMAaMHZI, AaIUCTOHUTPHI, 2-
MerunTerparuapodypan, 1,4-THOKCAH, OUMCTHUNALCTAMHA W JAUMCTHICYTb(pOKCHA. TepMHH "IPOTOHHBIH
pacTBOPHTEIB" BKIFOYACT IMT-OYTAHOJ, H30TPOIIIOBBIN CIIUPT, H-TIPOIIAHO, 3TAHOJ, METAHOJ, YKCYCHYIO KHCIIOTY U
BOXy. B HEKOTOpBIX BApHAHTAX OCYIICCTBJICHHSA PACTBOPHTCIb MOMCET BKIOUATh KOMOWHAIWH JIOOBIX W3
BBIICYKA3aHHBIX pacTteopureieii. Crermammct B AaHHOH 007aCTH TEXHHKH CMOMKET B pabodem mopsiake
OTIPEACTHTH MOJXOAINA PACTBOPUTEh HIIH KOMOWHAIIMA PACTBOPHTENCH TSI KOHKPETHOH PEaKIUH.

Tepmun "Opommpyromee cpeacteo” BKmOuacT 1,3-mubpom-5,5-muverwmrugantons (DBDMH) u N-
o6pomcykumauMEI (NBS).

Tepmun "muazotupyromee cpeactso” Bimodact HUTPUT Hatpusa (NaNO,), mHutput kampuusa (Ca(NO,),) u
HuTput Kamust (KNO,).

TepmuH "MeTaUIHPYIOLIEE CPEACTBO" BIIIFOYACT H-OyTwiLmTHit (n-Buli).
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TepmuH "cpeacTBO A CIOXKHOA(PHPHOTO ruapom3a” BKmo4yacT ruapokcun Hatpust (NaOH), ruapokcun
xamust (KOH), runpoxcun mutus (LiOH), xnopun Hatpus (NaCl) u fioaun matus (Lil).

Tepmun "ocHoBanue" Brmrouaet anetar kamua (KOAc), xap6onar kxamusa (K,COs;), xapOoHaT HATpHA
(Na,CO;), dochar xamus (K;PO4), rHApOKCHI Kamusl, THAPOKCHA HATPHUS, OHC(TPHMETHICHIMI)AMHUI HATPHUS
(NaHMDS), oOuc(tpumermncwamn)amun jutust (LIHMDS), ruxpux satpus (NaH), Tper-Oytun aMMoHHS
oucyp(par, H-OyTHLHTHH, TpeT-OyTwnmTuii (t-Buli), MarHwii, IMHK, THAPOKCHI JHTHSA, JTHHAOIPOMAIAMHUI
matua  (LDA), ammng wHatpus (NaNH,), tper-Oytokcma kamus, nupuamd, TpudTWwiamMuH (TEA),
mumsonpormmTiaMuH (DIEA), 1,8-mmazadbumukio[5.4.0)yaaeu-7-cH (DBU), merokcua Hatpus (NaOMe) u
stokcua Hatpusa (NaOEt). Tepmun "ocHoBaHHE" TakKe BKIIOHUACT OCHOBHBIC KATAIH3aTOPHI MEK(A30BOTO
mepeHoca, Hampumep, Terpadytmwiamvonmsa Oumcyiasdpar (Buy, HSO,), OCH3MITpHMCTHIAMMOHHA — XJIOPHA,
TOJTU3TAICHTITUKOJIb W €TO MMPOU3BOIHBIC, 18-KpayH-6 U APyTHS KpayH-3(PHPHL.

Tepmun "kucrmora" BKIIOYACT XjopucToBOomopomHyro kuciory (HCI), cepuyro kucmory (H,SOy), m-
TONYOICY Tb(OHOBYIO KHCIOTY (P-TSOH), MeTaHCyTb(DOHOBYHO KHCIOTY W YKCYCHYIO KHCIOTY. B HEKOTOPBIX
BapHAHTAX OCYINECTBICHH KHCIIOTA ABIIIETCS KOHICHTPHPOBAHHOM.

TepmuH "cnmpT" BKIFOYACT METAHOJ, 3TAHO, H-IPOTAHOJL, H30MPOIAHOL, H-OYTaHOI, H300yTaHO U TPCT-
OyTHIOBBIH CITHPT.

TepmuH "BOCCTaHaBIHBaroImee cpeAcTeO” BIO4acT amomuHoruapuxa autus (LAH), xommiaekc Gopan-
JUMETHICY Tb(UA, KOMIUIGKC OopaH-terparuapodypas, muusoOyrwiamomuausa ruapun (DIBAL), Gopormmpun
mutus (LiBH,), Ouc(2-meTokcustokcu)amomunnii ruapun Harpua (Red-Al®) u 6oporuapun Hatpusa (NaBH,).

TepMuH "METHIHPYIOIIEE CPEACTBO" BKIOYACT METHIHOAMA, JUMETHICYIb(AT M ITUMETHIPOpMaMUA-
aumerunanetanb (DMF-DMA).

TepMuH "anmupyromee CpeAcTBO" BKIIOYACT YKCYCHBIN aHTHAPH H AUCTIIXIOPH,

Tepmun "Hykineo(puibHBIH Katanm3artop” BKIouaeT AuMmeruaamMuHonupuauH (DMAP), mupumus u N-
MCTHIHMHIA30.

TepmuH "OCHOBAHHE B BUJC aMHHA" BKITIOYACT TPUITHIAMUH, TUPUANH U TUH30TPOMHI3THIAMHAH.

TepmuH "Cyap(poHHPYIOIIES CPESACTBO" BKIIFOYACT TOSHIOBBIA AHTHAPHI, MCTAHCYJIb(DOHIIXIOPHI, Ii-
TOJTYOJICY TH(OHIIXIOPHA U MCTAHCY Tb(DO HIUTAHT HAPHT.

TepmuH "HoaumHAS COMB" BRIFOUACT HOMWA TUTHA, HOIUT HATPUS W HOIUT KAJHL.

B HCKOTOPHIX BapHAHTAX OCYMICCTBIACHHA TCPMHH "MANIAAWCBBIN Katanm3arop" Brmouact 1,1'-Omc(mm-
mpem-0yTunhocHuHO ) (pePPOLCHIATITATAL JUXJIOPHL, [1,1'-6uc(au-TpeT-
oyrunpochuno)peppoucH|puxmopmaxiamuii(1l) (Pd 188, PdCl,(dtbpf)), (R)-(-)-4,12-6nc(mudpernndochuno)-[2.2]-
mapanukiaopan  (R-Phanephos),  (S)-(-)-4,12-0uc(mudpermndocpuno)-[2.2]-napammkmodar  (S-Phanephos), (2-
mumukorekcmipocuro-2',4',6'-rpumsomponm- 1, 1'-6udenmwn)[2-(2'-amuno-1, 1'-Ondermn) |mammagusa(1l)
metancys(poHaT (XPhos-G3-Palladacycle, XPhos-Pd-G3), (2-mumuxnorekcundocduuo-2',6'-qun3onponokcu-1,1'-
onpernn)[2-(2'-amur0-1,1’-6npennm) |namnagua(Il) merancyasdorar (RuPhos-G3-Palladacycle, RuPhos-Pd-G3),
(2-mumukstorekcunpocpuno-2',6'-qum3onponokcu- 1, 1'-6udernn)[2-(2'-amuno-1, 1'-Ondermn) | mamnagusa(1l)
metancyb(poHat (RuPhos-G3-Palladacycle, RuPhos-Pd-G3), [(2-mumuxmorekcumnpocpuno-3,6-qumeroxcu-2',4',6'-
Tpumzonponui-1,1'-6udenmn)-2-(2'-amuno-1,1'-0udpernm) jnamwmagua(ll)  merancyasonar  (BrettPhos  G3),

tBuXPhos-Pd-G3, [(2-gu-TpeT-OyTHAdochuno-2' 4',6'-Tpun3onpommi-1,1’-6udpenmn)-2-(2'-amuno-1,1'-
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6upermnn) | mammagua(Ill) merancynsponar (tBu XPhos G3), rerpaxuc(rpudpenunpochun)mammaauii(0) u ouc(au-
TpeT-0y THI(4-mumeTunamuHo pe ) pocun) auxaopnannaauii(1l)
B HEKOTOPBIX BapHAHTAX OCYINECTBICHUS COCAMHEHHE 1 MOJKET OBITh CHHTE3HPOBAHO, KAK MPEACTABIICHO

Ha cxemax I-VIL

Cxema I
© O
N
B
/@\ _A L CI/E;LH’NI\/YO\ — \ O
cl NH, 5
Br B o0 cl N 0O
| H /
Br

A Ipomexyrounoe coennrHerne 1 IIpomekyTouHoe coeqnHenue 2

A =1) NaNO,, soxs. HCI; ii) meTrn-2-okconukioneHran-1 -kapookcunar, Boga. KOAc; iii) H,SO,, MecOH
B= HzSO4, MeOH

Cxema 11
O Br 0. 0O
N C o e D o] B
7 O — e 7 9 AN —_— 0 N
N-N N=N \1
/ N\ N—N
\
IIpomexkyTouHOE cOeqHHeHHe 3 IIpome:xkyTouHoe coennHenne 4

C =1) LiAlH,, THF; ii) NBS; iii) PMBCI, KOH, Bu,NHSO,, THF
D =1) n-BuLi, THF; ii) i-PrOBPin
Cxema ITI
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!

Os-0

"y N
h 0
o O,B,O . N ;
o+ - _E. N o— —F
N OVO‘\\)S'/ /O c H
cl N 0 N—N O™
Br H 4 N -
\

\
N-N

Mpomexyrounoe coenunenue 2 IpomexkyTouHoe coeanHenue 4  TIpomexyTodHOE COETUHEHHE 5

Q
OH Oy-0OH
H,N
O 0 : l |
A\ G N NO, H
Cl N\ OH —= cl N\ OH ——
O (0]
d @O \\ d O\/O =
N-N
\

N-N
N\
IIpomexkyTouHoe coequHenne 6 IIpomMe:RYTOUHOE COeJHHEHHE T
© 0 OH
AN
0 0
A\ I N
cl N 0O —» cl N Oo—
\ 7/ \
HO \ N HO Ny
N-N N~N
N\ AN
ITpomexkyTouHoe coequHenne § HpomexyTounoe coennnenne 9

E = Pd(mu-t-BPF) Cl,, K,COs, 1,4-muoxcan, H,O
F =1) DMF-DMA, PhMe; ii) Bogu. NaOH, MeOH
G = (1R)-1-(2-muTpodenmm)sranamuna rugpoxiopun, NaOH, EtOH, H,O
H =1) Boan. HCI, PhMe, THF; ii) DMF-DMA, PhMeg; iii) AcCl, MeOH
I=iBw,AlH, THF

Cxema IV

o)
o Cl

°N

0 0
IIpomexkyrounoe coennaenue 10
J =1) NaBH,, MeOH, MecTHF
Cxema V
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O

503-Na+ ' ‘ ~S

TIpome:xkyrounoe coennnernue 11

K =1i) PPh;, I,, MeCN; ii) Ac20, Et;N, DMAP
Cxema VI

o ® ®
AN @ ()
Cl S OH s OH
= o)
e T A e U
TR s N A O~ ~ )\ _OH
*N
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L =K,CO;, MeOH
M = i-Bw,AlH, THF
N =MeSO,Cl, LiCl, DMF
O = Ac,0, DMAP, MeCN
P =KSAc, MeCN
Cxema VII



WO 2018/178227 24 PCT/EP2018/058056

OH o
g j)\q ‘.NS N
"

> A\
N o—* \ R
cl \ AN N o —=
N _ \
\ -N
N\
IpomexRyTOIHOE Ipomekyrounoe IIpome:xyTouHOE
coeanHeHne 9 coequnenue 16 coeaquHenue 17

-
S
\N \ l \ 0
Na ¢l N\ OH
S AN
N—N

Coeannenne 1

Q = 1) mpomexxytounoe coeauneHue 9, (MeSO,),0, i-Pr,NEt; ii) Lil, MeCN; iii) ¢ omoensHom cocyoe,
mpoMexyTouHOe coeauacHue 16, NaOMe, MeOH; iv) pactBop u3 iii) no6aBmaim k coeauHeHuo u3 ii) B MeCN; v)
nobasmsuta B ropsrunit DMSO

R =NaOH, DMSO, EtOH, H,0O

Ipumepni

ACHCKTBI HACTOAIICTO H300PCTCHUA MOTYT OBITh JOMOJHHUTCIBHO OMPEICICHBI MOCPSICTBOM CCBHUIKH HA
CJICAYIOIHC HCOTPAHUYHBAIOIIHC MPUMEPHI, B KOTOPBIX MOAPOOHO OTMHCAHO MOJYYCHHEC HEKOTOPBIX COCTHHCHUM U
MPOME)XYTOYHBIX COCIMHCHUH W3 HACTOSAINETO H300PETCHUS W CHOCOO0B 11 NPHMCHECHHS COCIMHCHHH IO
HacrosameMy m3oOpereHmio. CrenmannucTaM B AaHHOH 00JjacTw OyACT OYCBHIAHO, YTO HA NMPAKTHKE MOTYT OBITh
OCYIIECTBIICHBI MHOTHE MOJU(DHKAIMH KaK MAaTEPHAJIOB, TAK H CIIOCO00B O€3 OTCTYIUICHHA OT 00bEMa HACTOSIIETO
H300pETCHHSL

Ecnu He yka3aHO HHOE:

1) BCE MPOLEAYPHI CHHTE3a MPOBOIUIM IPH TEMIEPATYPE OKPYIKAIOIICH CPebl, T. €. B JHANIA30HE OT
17 mo 25°C u B atMOC(pepe HHSPTHOTO Ta3a, TAKOTO KAK a30T, CCITH HE YKA3aHO HHOC,

(i) MPOLEAYPHI BHITAPHUBAHHA MIPOBOAWIH IMOCPEACTBOM POTALMOHHOIO BBIIAPHBAHMS HIHM IIyTEM

HCTOIb30BaHuA 000pyroBanua Genevac wm ucnapurend Biotage v10 mpu NOHH)KCHHOM 1aBJICHHUM,
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(iii) OPOICAYPHl OYHUCTKH C MOMOINBIO XpOMaTorpa)uu Ha CHJIMKArelIc MPOBOIWIN Ha
aBromaru3upoBaHHO# cucteme Novasep Hipersep® umm Teledyne Isco CombiFlash® Companion®, 3amoTHCHHO# C
npuvMeHerneM Kromasil® 60-10-SIL Ha cummkarene (uacTuusl pasmepoM 10 MM, pasmep mop 60 A) mmm c
NPUMCHECHHEM IPEIBAPUTEIBHO 3amoNHEHHBIX koJoHOK RediSep Rf Gold™ (20-40 mxM, cepuueckue YacTHIBL),
kaptpumkei GraceResolv™ (cumukarens Davisil®) nwmm xaprpumkei Silicycle (40-63 Mxm),

(iv)  XHpaTpHYIO0 aHAJHTHYCCKYIO Xpomarorpaduro mposoawmtw, 60 Ha Waters X5 SFC-MS ¢ YO-
nmetekrupopanueM, 60 Ha Waters UPC2 SFC-MS ¢ Y®- u ELSD-aerekrupoBaHueM, WIH HA cucTeMe Agilent
1100 HPLC ¢ Y®-neTekTHpOBaHHEM

(V)  3HaAUCHUA BBIXOJA, MPH HANHYHH, HC 00A3aTCIHPHO MAKCHMATBHO JOCTHKHMEI,

(vi) OOBIYHO CTPYKTYPY BBIACICHHBIX COCIMHCHHH MOATBEP KIATH C TIOMOINBI0 criekTpockomuu SIMP;
3HAQUCHHWSA XuUMmdeckoro cxasura SIMP w3Mepsumi mo  AenbTa-IIKaie C NPUMEHCHHEM IIHKA OCTaTOYHOTO
pacTBOpHTENI KAk BHYTPCHHETO CTAHAApPTa [CHEKTPHI MPOTOHHOTO MATHHTHOTO PE30HAHCA ONPENCIBLIH C
npuMmeHeHHeM cniekrpomerpa Bruker Ultrashield Avance 111 ¢ gacroroit 500 MI't, ocHamerHbIM Kpro3oHAOM QCI,
cmekrpomerpa Bruker Ultrashield Avance III ¢ uactoroii 400 MI'n, ocHamenHbiM kpuo3oHAOM BBFO, Bruker
Avance 500 (500 MI'm), Bruker Avance 400 (400 MI'w), Bruker Avance 300 (300 MI'y) wim mpudopa Bruker DRX
(300 MI'w)]; m3meperus mposoaway mpu 27°C, ecnu HE YKA3aHO WHOC, MPUMCHSIH CIICAYIOMHE aO0PCBHATYPHL: S,
cuHriaeT; d, ayouer; t, TpuIieT; q, kBaprer; m, My apTHILICT, dd, ay6net ayomeros; ddd, nybner aybrera xy0ieTos;
br s, mupokuii curHa.

(vil)  OOBIYHO BBIJCIICHHBIC COCAMHCHHA TAKKE XAPAKTCPH30BAIHM C MOMOINBE) MACC-CHCKTPOMETPHH C
MOCNIEAYFOIICH KHAKOCTHOM XpoMatorpadueii ¢ mpumeneHueM Waters UPLC, ocnamennoi Waters SQ, wiu macc-
cnexrpomerpa QDa (Temneparypa kosouku 30°C wmm 40°C, Y@ = 220-300 um uma 210-400 um, wmu 190-400 M,
Macc-criekrpomeTpr = ESI ¢ nepexmoueHueM peskiMa H0JI0KUTEIbHO /0 TPUIIATEIbHOH HOHH3ALKE), IIPH PACXO0e
1 MJI/MHUH. ¢ IPUMEHCHHEM CHUCTEMBI pactBoputeici o 97% A + 3% B mo 3% A + 97% B B teuenne 1,50 muH.
(oOmiee BpeMs aHATH3a C YPABHOBCIIMBAHHECM OOPATHO IO MCXOMHBIX YCIOBHH u T. A. — 1,70 mun.), tae A = 0,1%
MypaBbuHag kucjaota win 0,05% Tpu@TOPYKCYCHAA KHCIOTa B BOAC (I KHCIOTHOH 00padoTku) wmm 0,1%
THIPOKCHI aMMOHHSA B BOAC (U1 OCHOBHOI 00padoTku) U B = aneToHuTpHi. {11 KHCIOTHOTO AHATH3A MPHUMCHSITH
kooHKy Waters Acquity HSS T3 (1,8 mxm, 2,1 x 50 mm wmm 2,1 x 30 mm) wmm Waters Acquity BEH C18 (1,7 mxw,
2,1 x50 MM mmm 2,1 x 30 Mmm) I CpeAHETo 3HAYCHUA, U1 aHaau3a pH B cpeaHeM JuanazoHe NPUMEHSLTH KOJIOHKY
Waters Acquity BEH C18 (1,7 mxwm, 2,1 x 50 MM) u A7 OCHOBHOTO aHAJIH3a MPUMCHAIH KOJOHKY Waters Acquity
BEH C18 (1,7 MM, 2,1 x 50 MM wm 2,1 x 30 mm). B kaueCTBE aTbTCPHATHBE MPUMCHSIH TPATHCHT PACTBOPHTCIIA
ot 2 1o 98% B B Teuenne 1,5 MuH. (0Omee BpeMs MPOTOHA C YPABHOBEIIMBAHHEM 10 HCXOIHBIX YCIOBHH 2 MHH.),
rae A = 0,1% MypasbuHas kuciota B Boac u B = 0,1% MypaBbHHAA KUCTIOTA B AUCTOHUTPWIC (11 00paboOTKH
kuciaoTol) wmn A = 0,1% ruapokcua aMMOHHSA B BOAC M B = ametoHmTpua (ana oOpaboTku ocHOBaHmeM). B
Ka4eCTBE ANbTCPHATHBBI MPUMEHIH TPATUEHT pacTBopuTest oT 92% A + 5% B +3% C o 7% A +90% B + 3% C
mwm ot 90% A + 5% B + 5% D mo 5% A + 90% B + 5% D B TeucHme 3,6 muH. (0Omee BpeMs OUKIA C
YCTAaHOBJICHUCM PABHOBCCHSA J0 UCXOTHBIX YCJOBHH U T. 1., 5,1 MuH.), taec A = Boga, B = aneronurpun, C = 1%
TFA B Boae u D = 250 MM anerara aMMOHUS B BOAC, MPUBCACHHBIN MOJICKY JIIPHBIH HOH COOTBETCTBYET [M + HJ +,
€CJIM HE YKA3aHO HMHOE; JUIA MOJIEKYJI C HECKOJNBKUMH H30TONMHBIMH cTpykrypamu (Br, Cl u T. a.) mpusoautcs

SHAYCHUC, MMOJIyUCHHOC C HauOOIbIICH HHTCHCUBHOCTBIO, CCJIH HC YKA3dHO HHOC.
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(viil) OOBIMHO YHCTOTY COCOUHCHUIT B BeC. %o ONMpPEACIATH 0 MOIXOAAIIECMY BHYTPCHHEMY 3TAJOHHOMY
cTaHmapry (mampmmep, 1,2.4,5-TeTpaxmnop-3-HUTPOOCH30Jy, MAJCHHOBOH KuCIOTe WM OcH3WIOCH30aTy) C
MOMOMIBIO MPOTOHHOTO SIMP B KOJMHYECCTBEHHBIX YCIOBHAX.

(ix) peakuuu c OONBIIHM OOBEMOM PEAreHTOB NPOBOJHIM B PEAKTOPAaX M3 HEpIKaBEIOICH cramu,
000PyIOBAaHHBIX TCIULIOOOMECHHOH PyOAmIKOil H COMYTCTBYIOIIUM 000Dy IOBAHHEM, H

(X) TpUMEHAIH CICAYIOLIHE COKPAILCHU.

MeCN AUCTOHHUTPHIT

BO/JIH. BOJIHBII

KOHII. KOHIICHTPHPOBAHHBIN

DCM JUXJIOPMETaH

mu-t-BPF 1,1'-6uc(au-mpem-6yrundocduao)pepporncH
DIBAH IAA300Y THAATIOMUHUS THAPUTT

DMAP 4-nUMETUIAMUHOTTUPUITH

DMF N,N-gumeTuapopmamug

DMF-DMA N,N-gumeTrapopMaMuaa AUMCTHIAICTATD
DMSO JAMCTHIICY Th(HOKCHT

e.e. SHAHTHOMEPHBIH H30BITOK

ES PEKUM HIIEKTPOPACIIBUICHUA

HPLC BBICOKO(D(PeKTHBHAS KUAKOCTHAA XpoMaTorpadus
IPA H30NPONMIOBBINH CITHPT

LAHamoMoruapun muTusa

MS MAacCC-CIIEKTPOMETPHSA

MTBE METHI-mpem-0y THIOBBIN 3pup

NBS N-OpoMCyKIHHHMHT

NMR
PMB

SICPHBIH MATHUTHBIH PE30HAHC

4-MeTOKCHOESH3HIT

TFA TpudropyKCycHas KHCIOTa

THF Terparuapodypan
UPLC cBepx3((peKTHBHAS KAAKOCTHAS XpomaTorpadus
Bec. % BECOBOM IPOIICHT

IIpomeskyrounoe coennenne 1: (E/Z)-quvernn 2-(2-(2-0pom-3-xn0pdeHum)ruapa3oHo )reKCaHTHoaT

o)
0
Br oo

Cwmecs 2-6pom-3-xmoparummHa (2,00 xr, 9,69 Moab), comsauoii kucmoter (36 Bec. %, 4,85 1, 58,1 Momb) 1
BOAHI (5 1) mepememmBaym B TeucHUE 1 4. [TonyueHHsIi pacTBop oxnmaxkgamu 10 0°C, 3aTeM MOCTENICHHO 00ABIILIH

pactop NaNO, (702 r, 10,2 mois) B Boae (2,4 i) B TeucHue 1 4. mpu 0-5°C. Tlocne nmepememuBanus B TeUcHue 1 4.
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mpu 0-5°C mocTemeHHO JO0ABILIH METHI-2-OKCOIHMKIONCHTAaH-1-kapbokcumar (1,38 kr, 9,69 monp). 3arem
mocreneHHo 1o6apmsuu pacteop KOAc (13,3 kr, 136 moms) B Boae (20 m). ObecnicunBain MPOBEACHUE PCAKIUH B
MOJYUCHHOM PAaCTBOPE B TCUCHHE JOMOJHUTCIBHBIX 45 MuH. mpu 0-5°C. 3aTeM pacTBOP 3KCTPArupOBATH TPH Pa3a C
nomompro DCM (12 1 3a skcrpakuuio). OOBCAMHCHHBIE OPraHUYECKUE OHKCTPAKTHI IPOMBIBATH COJICBBHIM
pacteopoMm (10 1) 1 3aTeM 3arpy’kaiu B APYTroH peakTop, coACp KAl pacTBOP KOHI. CEPHOM KHCIOTHI (4,75 KT,
48,5 mosp) B MeOH (3,1 xr). ObecneunBany NpOBSACHHE PCAKIMA B MOJYYCHHOM PacTBOpE B TeueHUE 3 4. mpu 10-
20°C. PacTBOp KOHIICHTPHPOBATH IO NPUOTH3HTCIBHO 8 JT M 3aTE€M BBINOJHATH ABa Iukia nodasneHns MeOH
(18 1 3a mukxa) u OTroHKU pactBoputens (18 1 3a UUKI) MPU NOHMKEHHOM JaBicHHUH. [loayuCHHYIO B3BECh
oxnaxkaamu 10 0-10°C, mepemermmBanyu B TeueHUE 1 u. ¥ 3aTeM (PUIbTpoBadH. TBEPHOE BEIIECTBO IMPOMBIBAIH C
momompo MeOH (2 X2 1) w 3areM BBICYIIMBANH B IICYM IPH NOHIKCHHOM JaBlcHHH C monyucaueM (E/Z)-
qaMeTHa  2-(2-(2-0poM-3-XToppCHIT)THAPA30HO )ICKCAHAH0AaTa, (TMPOMERYTOUHOTO coeqmuaenust 1, 3.3 kT,
94 Bec. %, 82%); Macca/zapan (ES+), [M+H]|™ = 391. 'H SIMP (500 MTI'u, XJIOPOD®OPM-d, 27°C) § 1,98 (m, 2H),
2,41 (t, 2H), 2,59 (t, 2H), 3,66 (s, 3H), 3,87 (s, 3H), 7,05 (dd, 1H), 7,17 — 7,23 (m, 1H), 7,49 (dd, 1H), 12,48 (bs,
1H).

IIpomeskyTounoe coemmHenne 2:  METHI-7-OpoM-6-xi0p-3-(3-MeTokcH-3-okconpommt)- 1 H-uamon-2-

KapOOKCHIAT

Pacteop (E/Z)-mumermn  2-(2-(2-0poM-3-XTOPQPCHIT)THIPA30HO )ICKCAHAH0AaTa  (IIPOMEKYTOTHOrO
coeqmuaenust 1, 3.3 kr, 93,7 Bec. %, 7,9 Momb) B KOHI. cepHOM kucimote (8.4 xr, 84 moms) uw MecOH (26 m)
nepemenmBay B TeueHHe 72 4. mpu 80°C. PeakmmonHyro cmech oxnaxknamu 10 0°C. TlosydeHHbIC TBEpabiC
BCIICCTBA COOMpaNH C MOMOINBIO (PHIbTpanWu, MPOMBEIBATH ¢ moMompi0 MeOH (2 m) u 3aTeM BBICYIIWBAIH B
BakyyMHO# nieun npu 40°C ¢ moayueHueM 2,5 KT TBEPAOTO BEUIeCTBA. TBEpA0e BEMIECTBO OOBECIMHIN C APYTHMHE 3
TMAPTHAMHE, IOJYUCHHBIMH TaKHM >kK¢ 00pazoM B MPHUOTH3HTEIPHO TOM jKe Macmrade, [l MOJIyUYCHHS B 00meM
11,9 Kr HCOYHIICHHOTO MPOAYKTA, MOMyYeHHOTO U3 13,6 kT (93,7 Bec. %, 32,5 MOIb) HCXOJHOTO MATCPHATIA.

[TonoBuHY HEOUHMINEHHOTO MPOAyKTa nodassum B nepeMemmeacMerii MeOH (36 1). Cmechk Harpesamm 10
65°C u mony4eHHbIH pacTBop BeiAcpskusany npu 65°C B TeueHue 1 4. mepex oxnaxacaueM 1o 0°C. IoxyueHHyIO
B3BeCh mepemermmean npu 0°C B TeucHue 1 1., 3ateM puasTpoBamn. Ocamzok HA (PUIBTPE MPOMBIBATH C TIOMOIIBIO
MeOH (3 m) m BpicymmBanu B BakyyMmHOHW meun mpu 40°C. 3TO NOBTOPSUIH C OCTABIIMMCS MATEPHAJIOM, H
Marepuansl OOBEIHHSIN C HOdydeHHeM 9.7 kr TBepioroe semectBa. CmenmBaim 3,7 KT JAaHHOTO BEHIECTBA C
aktusupoBaHHbIM yriaeM (0,74 xr), DCM (3.4 1) u MeOH (34 1) u B3Bech HarpeBaau a0 65-70°C B TeueHue 1 4.
Bsgecs oxnmaxkgamu 10 55°C u pumprpoBamu. Ocanok Ha (uiabTpe mpombiBamu ¢ momompro DCM (10 1) u 3atem
00BbECAUHCHHBIC (DHIIBTPAThl KOHICHTPHUPOBAIUM A0 MNPHOIM3HTCIBHO 8 1 IyTEM OTTOHKH PACTBOPHTEIA MO

BakyyMoM. Bemonwsamu nsa muxiaa gpobasincHuss MeOH (10 1) u ortronku pactsoputeins (10 1) mox BakyymMoM U



WO 2018/178227 28 PCT/EP2018/058056

3aTCM TIOJIYYCHHYIO B3BECh OOBCOMHAMM C JAPYTHMH NOJYYCHHBIMH HOAOOHBIM 00pa3oM CYCHCH3HAMH U3
OCTaBLICTOCS TBEpAOTO BemecTsa. OOBSANHEHHYIO B3BeCh OXiakdamy A0 0°C u mepemMemuBaid B TeUcHHE 1 u.
nepen (pumprpaumeii. Ocagok Ha (uibTpe mpombBak ¢ momombio MeOH (3 m) u seicymuBamu mpu 40°C B
BAKyYyMHOH II€YH C NOJYYCHHEM METHII-7-0poM-6-X1op-3-(3-MeToKkcH-3-0kconponui)- 1 H-uanon-2-kapOokcuiaTa
(mpomeskyTOuHOTO coexunennus 2, 9.4 xr, 97,7 Bec. %, 76%); macca/zapan (ES+), [M+H]|™ = 374. 'H sIMP (500
MTI ', DMSO-ds, 27°C), 8 2,60 (t, 2H), 3,26 (t, 2H), 3,53 (s, 3H), 3,89 (s, 3H), 7,28 (d, 1H), 7,73 (d, 1H), 11,62 (bs,
1H).
MpomexyTounoe coexurenne 3: 4-6pom-3-(((4-MCTOKCHOCH3HT)OKCH)METH)- 1, 5-mume - 1 H-mmapason

Br

W
PMBO

\
N—-N
\

LAH (1,05M B THF, 15,0 kr, 17,4 MOIh) MOCTCTICHHO O00ABIATH K MCPSMCIIMBACMOMY pacTBopy 1,5-
mumerwi-1H-mupason-3-kapookcunata (5,33 xr, 31,7 mome) B THF (10,7 m) B Teuecnme 1,54 mpu 4-23°C ¢
mocaeayromum modasicarem THF (1,0 m). Yepes 30 muH. pactBOp oxmaxkgamud ao 15°C, 3arem, mpomosmkas
o0eCneunBaTh OXJIAKICHHS, MOCTCIICHHO A00aBmumm pacTeop Boasl (0,66 i, 37 moms) B THF (1,9 m) B TcucHme
20 muH. 3aTeM B TCUCHHC HCCKOIBKUX MHHYT naoOasmamu BogH. NaOH (15 Bec. %, 0,66 1, 2.8 Mommp) ¢
mocaeayrmuM godasiaeHueM Boabl (2,0 ). IlonyueHHYIO B3BECh mepeMemmBami B TeucHue 20 muH. mpu 4-11°C,
3aTeM (PUIBTPOBATH MOJ BHITOKKOW. COOpPaHHBIC TBEPIBIC BEINECTBA MPOMBIBATH YCTHIpE pa3a ¢ momompro THF
(10,7 1 Ha mpombIBKY) ¢ moayueHueM (1,5-mumerun-1H-nmupason-3-mi)MeTaHonsa B BUAE pacTBOpa B COOpPAHHBIX
(uapTparax.

Peaxrop mpomsisamu ¢ momompo 1 M HCI, Boast B THF mepen moBTopHBIM 100aBICHHEM (DHIBTPATOB.
Hob6asmsumm tpu mopuuu NBS (1,82 kr Ha yacts, 99,4 Bec. %, Bcero 30,6 MOJB) B pacTBOP, MEPEMEIIHUBATH MEKIY
JoOaeneHneM mopumii B TeucHue 7-8 muH. mpu 19-27°C u 3atem mocnie 3Toro B TeueHue 45 muH. mpu 21-28°C.
3arem H00aBIAMH PAcTBOP, MOJAyuCHHBIH U3 Na,SO; (0,81 xr, 99 Bec. %, 6.4 monp), NaOH (50 Bec. % B BOAC,
4,6 xr, 57 Mmonp) u BoBI (16 JT), W MONYYCHHYIO CMECh IepeMemuBamTyd B TeucHHe 10 MuH. mpu 25-26°C. Croun
pa3deig, a HIDKHUHA CI0¥ mpomMbisamu ¢ moMompo THE (16 ). Bepxuue ciow 0ObCIHHAIH H BHIIAPHBAIH 10
CYXOTO COCTOSHHS C TOMOIIBIO (4-0pom-1,5-mumeTwi-1H-mupa3on-3 -nmMeTaHO A B BHAC TBEPAOTO BCIICCTRA.

Jauueri HeounmeHHbIH (4-0poM-1,5-muvernn-1H-niupazon-3-uwr)meranon mosropao pactsopsiin B THF
(18,8 m) m Harpepamm ¢ mepememmBaHueM 10 S0°C, 3arem mobasmim TeTpadyTunammoHusa oucymbdar (0,32 kr,
0,95 moms), 1-(xmopmetmn)-4-meTokcuoeH30m (5,4 m, 97,6 Bec. %, 40 MOTB) W C TOCICAYIOMICH TOTOYHOM
mpombiBkoii ¢ momompro THF (2,8 1). Tlocrenmerno mobaemsuin KOH (45 sec. % B BOome, 13,7 m, 159 monp) B
TeuyeHHe 45 MHH. K HHTCHCHBHO IIepeMemmBacMoii cMecu mpu 47-57°C, 3areM NpoAQ/DKaNH NEpEeMEIIHBATh B
teueHune 4 4. mpu 55-50°C. Cmecs 3arem oxnaxgamy 10 20°C u BRIIECPKHBANH IPH NMEPEMCIINBAHHN B TCUCHHC
63 u. Cmech moBropHO Harpesamu a0 S0°C, mobasmum Boay (18,7 1) m cMech mepeMemmBaay B T¢ucHue 10 MuH.
Hwxuuii colf yoamsaam W OCTaBOIMICA B peakrope pacteop oxnaxnamm mo 20°C. HdobGaemamm 4-6pom-3-(((4-
MCETOKCHOCH3WT)OKCH)METI)- 1, 5-mumernn-1H-mupaszon (0,01 xr, 0,03 M0b) B Ka4eCTBE ICHTPOB KPUCTALTH3AIINH
C TOCICAYIOIUM MOCTCIICHHBIM 100aBICHUEM renTana (32 1) B TCUCHHE 45 MUH., B TCUCHHC KOTOPHIX HAYMHAIACH

KpHCTa/UIM3anus. B3Bech BbLACPKHBAIM IPHU IepeMemuBaHuy B TedeHUe 30 MuH. npu 20°C mepex NOCTENCHHBIM
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Jo6aBIcHHEM OOIBINETO KOJIMYECTBA TrentaHa (22 m) B TeueHue 45 MuH. u npu oxiaxaeHuu n1o 0°C. Yepes 17 u.
Job6apisn Gosbiuee koamdecTso renrada (11 ). Uepes aonomaurensHei 1 4. mpu 0°C B3Bech (DHIBTPOBAIU MO,
BHITsDKKOH. Ocanok Ha (PHIBTPE MPOMBIBAIH ¢ MOMOMIBIO oxnaxacHHOH (0°C) cmecu renrana (17 m) u THF (4,3 n)
U 3areM BoicymmBanu npu 40°C B BaKyyMHOH Ie4s C mouyueHueM 4-0poM-3-(((4-MeTOKCHOCH3HI)OKCH)METHI)-
1,5-qumernn-1H-mupa3ona (mpoMesxyrounoro coexumHennst 3, 8,78 kr, 96 Bec. %, 82%); macca/zapsan (ES+),
[M+H]" = 325. 'H SIMP (500 MI', DMSO-d, 27 °C) 2,22 (s, 3H), 3.74 (s, 3H), 3,75 (s, 3H), 4,32 (s, 2H), 4,39 (s,
2H), 6,87 — 6,93 (m, 2H), 7,22 — 7,27 (m, 2H).

IpomexyTounoe coeIIHeHne 4: 3-(((4-meToxcubeH3mT)OKCH)METIN) - 1, 5-mumetnn-4-(4,4,5,5-

TeTpameTui-1,3,2-muoxcadboponan-2-mn)- 1 H-nmpaszon

o..0

Y e Y

B
PMBO/\H\/

N-N
\

Byrummaruit (15 Bec. % B rekcane, 7,27 kxr, 17,3 MOJIb) MOCTCNMICHHO A00ABIAIH K MCPSMCIIMBACMOI
B3BecH 4-0poM-3-(((4-MeToKCHOCH3WT)OKCH)METHN) -1, 5-aumeTm- 1 H-iupa3ona (MpoMeRyTOUYHOTO COeNMHEHH 3,
5,27 xr, 96 Bec. %, 15,6 moxp) B THF (43 ) mpu temmepatype ot —73°C mo —66°C B TeueHue 1,5 u. TlonyueHHBIH
pactBop B30anThHBaIH B TeucHUE 1,7 4. mpu temmeparype ot —77°C mo —66°C, 3aTeM A00aBIAIH 2 -H30MPONOKCH-
4.4,5,5-terpamerui-1,3,2-muokcadoponan (3,4 1, 16 MOIb) ¢ MOCICAYIOMNCH MOTOYHON HMPOMBIBKOW C NMOMOIIBIO
THF (3,0 m) B TeucHue 15 mun. PactBop mepememmBanu B TeueHue 1,5 u. mpu temmneparype ot —77°C mo —63°C,
3aTEM IOCTENICHHO T00ABIIIIH PacTBOP YKCYCHOM KucaoTsI (0,89 1, 16 Mop) B Tosyose (25,3 1) B TeueHue 15 MuH.
npu temneparype ot —77°C go —58°C. 3arem cmech HarpeBatu 1m0 20°C mepen HarpeBaHHEM H OTTOHKOMH
pacteoputens (48 ) mpu 67-82°C (armocdeproe aapieHue). Cvech oxnaxaamu A0 65°C, nobasmsumn Boay (25,5 m)
H cMech mepemenmBaid B TeueHue 10 MuH. HmxHuit ciaoft ymamsanu u 3ateM OTTOHAUIH OOJNBINYHO HACTh
pactBoputert (25,4 m) mpu 72-119°C (atMocepHOS JaBICHHUS, KOHCUHAS TeMmnepaTypa nmapa 108°C). ITomyyucHHBIH
pacteop oxnaxaamm 10 40°C u paz6asmiau rentanoM (50,6 1) B TeucHHe 10 MHH, B 3TO BPEMSA CMCECh OXJTAXKIATH
1m0 21°C, m HAYWHAJCA TPOICCC CAMONPOM3BONBHOW KpucTam3anuu. Tem He McHee, 3areM modasmum 3 -(((4-
MCTOKCHOCH3WT)OKCH)METHN)- 1, 5-mumernn-4-(4,4,5, 5-terpamernn-1,3,2-quokcaboponan-2-mwn)-1H-mupazonr (29 1)
B KauecTse 3arpaBku. CycmeH3mro B3OanTeBanu npu npuommutensio 21°C B Teuenue 0,6 4., oXimaxmamd a0
mpumepro —5°C B TeucHHE 1,5 U., 3aTCM BBHIICPKUBATH B TeucHNC HOuH (18 u.) mpu maHHO# Temmeparype. B3sech
(pUIBTPOBAM IO BBITSDKKOH, a 3aTeM OCAJOK Ha (PHuIbTpe MpOMBIBAIN C MOMOMIbI0 XomoaHoro (~0°C) renrana
mepen BeicymuBanmeM npu 40°C B BakyyMHOW meud ¢ moaydeHHEM 3 -(((4-MCTOKCHOCH3WIT)OKCH)METHI)-1,5-
mamerun-4-(4,4,5,5-rerpamernn-1,3,2-mnokcadopoaan-2-um)-1H-mupazona  (MPpOMEKYTOUHOTO CcoeTunHeHus1 4,
4,50 xr, 99 Bec. %, 77%); Macca/zapan (ES+), [M+H]" = 373. 'H SIMP (500 MI', DMSO-d;, 27°C) § 1,23 (s, 12H),
2,34 (s, 3H), 3,68 (s, 3H), 3,73 (s, 3H), 4,40 (s, 2H), 4,42 (s, 2H), 6,85 — 6,91 (m, 2H), 7,20 — 7,25 (m, 2H).

IIpomexyrounoe  coeguHeHue  S: (H)-metun  6-xy0p-3-(3-MeTOKCH-3-0Kcomponua)-7-(3-(((4-

METOKCHOCH3UI)OKCH)METHN)- 1, 5-qumernn-1H-nupazon-4-wn)-1H-unmon-2 -kapOokcunar
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3arpy-kamn 3-(((4-MeTokcHOCH3WT)OKCH)METIN) -1, 5-mumetnn-4-(4,4,5,5-tetpamernn-1,3,2-

quokcaboponan-2-um)-1H-mupason (mpomeskytounoe coexunenune 4, 3.30 kxr, 99 sec. %, 8,78 momp), mMeTHim-7-
6pom-6-xmop-3-(3-mMerokcu-3-okconpornun)-1 H-uunon-2-kapbokcunar (mpomMe:kyTouHoe coexumHenne 2, 3,20 xr,
97,7 Bec. %, 8,35 moms), KyCO; (1,60 xr, 11,6 monp) u 1,1'-0uc(au-mpem-6yTunpocpuao)(hpepponcHIAIIATH
muxaopun (0,132 kr, 0,203 moms) B peakrop oobemMoM 100 11 B atMocdepe a3ota. BepXHIO YacTh peakTopa 3aTeM
BAKYYMHUPOBAIH U TNOBTOPHO 3amOJHAIH C MOMOINBIO a30Ta Tpu pasa. 1,4-Jluokxcan (26,3 1) u Boxy (3.3 m)
MIPO/YBAJIH A30TOM IPH NMOHIDKCHHOM JABJICHUH B TeUcHHE 5-10 MHH. Iepex HX I0CICI0BATCIbHEIM JOOABICHHEM,
a TOJy4YCHHYIO cycrneH3mro HarpeBamu mpu 80°C mpm mepeMelMBaHHM B TEUYCHHE 5 4. PeakImoHHYIO CMeECh
oxmaxaam 10 20°C u BeigepxuBaan B TeucHUEC HOUHM (16 u) mepen pasdaencaueM MTBE (33 1) u Bogoit (33 ).
Hob6apmsum N-anerwmmuctens (0,165 xr, 1,01 Moip) u cMech mepeMemmBamy B TeucHue 15 muH. Hmwxuuit crnoi
YAQIIAIH TOCTe OcakaAcHUA. HIKHUN CIOH 3aTeM MPOMBIBAIH NMOCICAOBATEABHO C MOMOIIBIO XJIOPHCTOBOAOPOIHOM
xucaoTsl (37 Bec. %, 2,7 1, 33 moxp) B BoAe (30 ) m moToM Boxwl (32 1) ¢ modyueHueMm pacteopa MTBE (4)-
MeTHI-6-XT10p-3 ~(3-MeTokcH-3-0kconponmi)-7-(3 -(((4-MeTOKCHOCH3MT)OKCH)METHN) - 1,5 - numerwn- 1 H-iupa3on-4-
un)-1H-urnomn-2-xkapookcunaTta (MpOMeRYTOUHOrO coemuenns 5, 22,9 kr, 19,1 sec. %, 97%).

IIpomexyrounoe coenunenue 6: (£)-3-(2-kapOOKCUITIIT)-6-XT0P-7-(3-(((4-METOKCHOCH3HIT)OKCH)METHT) -

1,5-gumernn-1H-nmupa3on-4-wm)-1-merun-1H-uaa01-2-kapOoHOBA KUCTIOTA

0]
OH

PMBO \

Pacteop MTBE (+)-meTum-6-x710p-3 -(3-meTokcH-3 -okcompormn)-7-(3 -(((4-Me TOKCHOCH3UIT) OKCH)MCTHIT) -
1,5-ngumernn-1H-nupazon-4-um)-1H-uanon-2-kapOokcunara  (POMEKYTOUHOTO  coemumHenusi S5, 22 94 kr,
19,1 Bec. %, 8,12 MOnB) TCPCMCIIMBANA C NPUMCHCHHCM  MCPKANTONPONHAI-()YHKIHOHAM3HPOBAHHOTO
NaJAAHEBOTO MOTIOTHTEA HA OCHOBE JuHOKCHAa kpeMumsa (Quadrasil” MP, 1,1 xr) u Tonyona (44 1) mpu 20°C B
teyeHne 1 4. CycmeH3mro (uubTpoBamum W OTPaOOTAHHBIC TBEPABIC BEIIECTBA NMPOMBIBAIM ToiyosoM (13 ).
OO0beanHCHHBIC (PHIIBTPATHI KOHICHTPHPOBATH IMyTEM OTTOHKH pacTBopureia (44 i) mpu 75-107°C. 3atem DMF-

DMA (5,5 1, 41 monp) mobasmum mpu 91°C. PactBop Harpesanu ¢ 0OpaTHBIM XOJOJHIBHHKOM, BBIACP)KUBATIH B
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TeucHue 22 4. mpu npuMepro 108°C, B TeucHHE KOTOPHIX OTTOHSIH YCTHIPE MOpUUHU pacTBoputeni (2, 4,5, 45 u
4,4 m) (cpazy mocie IOCTH)KCHHS TEMICPATypPhl KHIICHUA C OOPATHBIM XOJOJWIBHUKOM, 3ateM uepes 2,0, 3.4 u
4,8 yaca), a 3arem oxyaxkaamu a0 55°C. 3arpyxamu pactsop NaCl (2,2 kxr) B Boae (20 1), 3aTeM MOJIy4YCHHYEO
IByX(pa3HYX0 CMeCh YAALIH H3 COCyAa u (puabTpoBaqm 0OpPaTHO dYepe3 BCTPOCHHBIH (PUIBTP 5 MKM.
[Tpo¢unsrpoBanHyto cMech B30anTeiBamy npu 50-53°C B TeueHune 10 MHH., a 3aTEM HIKHHEA CIIOH yJAIISUTH MOCTC
ocaxxacHuA. 3artem nodasumn MeOH (22 1) u pacteop Bogu. NaOH (3,3 xr, 50 Bec. %, 41 moip) B Boae (18 m) u
MOJYUYCHHYKO IBYX(pa3HyH cMech B30anTeBamy mpu 55°C B Teuenue 3 u. Ilocne oTrcramBaHms Ciiow OTOMpamH B
OTACTbHBIC KOHTCHHEPH!. HrokHMiA cioll (coaepammii MPOAYKT) 3aTeM BO3BPALIAIH B PEAKTOP U B30AITHIBAIH NPH
55°C. 3areM NOCTENEHHO AOOABISIH PAacTBOP YKCycHOH kucnotsl (4,6 xr, 77 moms) B Bozme (4,4 M) B TeucHHE
25 MUH. ¢ TOCICAYIONHM TOOABJACHHCM LCHTPOB KPHCTALTH3AOHHU 3 -(2-KapOoKCHITHN)-6-X10p-7-(3-(((4-
MCTOKCHOCH3WT)OKCH)METHN)- 1, 5-mumernn-1H-mupazon-4-wn)-1 -metun- 1 H-uan0m1-2 -kapOoHOBOH KUCJIOTHI
(0,02 xr, 0,04 moms). Cmech BeaepkuBaTH mpu 49-56°C B TeucHue 2 4., oxmaxkaama a0 20°C B TeucHue 2 4. |
3ateM BeiaepskuBaym mpu 20°C B Teuenne 13 u. TTonyueHHYIO B3BECh (DHIBTPOBANN MO BHITSDKKOH. Boxy (11 i)
TMPUMCHSUA U IIPOMBIBKH PEAaKTOpa M 0caaka Ha (pHIbTpe, KOTOPBIH 3aTeM YaCTHYHO BBICYINIHBAIH HAa (puibTpe,
MPOJOJDKAsl TPHUMCHECHHE BBITSDKKH B TEYCHHE 6 Y. TPH TEMIIEPAType OKPYKAIOMICH Cpeapl, W MOJHOCTHIO
BRICYIIWBATH B BakyyMHOW meun mpu 40°C ¢ moayucHHeM  (£)-3-(2-KapOokcH3THN)-6-X710p-7-(3-(((4-
MCETOKCHOCH3WT)OKCH)METHN)- 1, 5-mumernn-1H-nupazon-4-wn)-1 -merun- 1 H-ua071-2 -kapOoHOBO T KHUCJIOTHI
(npoMesKyToUHOTo coeammennsi 6, 3,78 kr, 99.0 Bec. %, 86%); Macca/zapax (ES+), [M+H]™ = 526. 'H SIMP (500
MTI'u, DMSO-dg, 27 °C) 6 2,01 (s, 3H), 2,50 — 2,57 (m, 2H), 3,18 — 3,29 (m, 2H), 3,40 (s, 3H), 3,68 (s, 3H), 3,82 (s,
3H), 4,08 (d, 1H), 4,14 (d, 1H), 4,19 (d, 1H), 4,21 (d, 1H), 6,64 — 6,69 (m, 2H), 6,69-6,74 (m, 2H), 7,25 (d, 1H),
7,75 (d, 1H), 12,71 (bs, 1H).

IIpomexyTounoe coeTHHeHne 7: COJTb (Ra)-3-(2-xapOoxcuaTui)-6-xmop-7-(3-(((4-
METOKCHOCH3WT)OKCH)METIN)- 1, 5-mumernn-1H-nupazon-4-un)-1-merun-1H-unnomn-2-kapboHoBOH KHCIOTH - (1R)-

1-(2-auTpodpermm)stanamuHa (1:1)
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Ho6aemsumm NaOH (50 Bec. % B Boae, 0,95 1, 18 Momp) ¢ mocneayromeii mpoMbiBkoil 3taHoI0M (1,8 1) K
MCpPEeMCIIHBACMON  B3BeCH  (+)-3-(2-KapOokcHITHN)-6-X10P-7-(3-(((4-METOKCHOCH3UT)OKCH)METHN)- 1, 5- nume -
1H-mupazon-4-um)-1-merun- 1 H-uaa01-2-kapOOHOBOH KUCJIOTH  (MIPOMEKYTOYHOTO coequHeHnss 6, 9,38 kr,
97,5 Bec. %, 17.4 momp), u (1R)-1-(2-auTpoeHmm)ITanamMuHa ruapoxiaopuda (2,48 xr, 91 sec. %, 11,1 monp) B
Boac (7.4 xr), m srasoma (64 m) mpu 20°C. Ilpw HarpeBaHHH NOJNYYCHHOTO pactBopa a0 78°C HauMHAIACh
CaMOTIPOM3BOJIbHAA KpUcTAUTH3anus mpoaykra (mpu 41°C wmm Hke). [Tocne Harpesanusa 10 78°C BHIIOIHATH TPH

IUKIa oXnaxaeHus cycnen3uu 10 63°C B reueHnue 1,3 4., Harpesanusa 10 78°C B TeueHue 0,6 4. U BRIACP)KUBAHUA B
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teucHue 10 muH. B3Beck 3atem oxmaxknamu m1o 63°C B teuenue 1,2 4., 3arem mo 20°C B TeueHue 1,6 4. mepen
BblAcp kuBaHUEM 1ipu 20°C B TeUECHHE HOYH, a 3aTeM (PUIbTPOBAIH HOA BHITSDKKOH. [Ipumenam stanon (18 o) mmt
NPOMBIBKH PEaKkTopa M ocagka Ha (miabrpe. Iloce TmATeaIpHOr0 CMAYHUBAHHA OCAAOK HA (PHIBTPE BO3BpAILAIH B
peaxtop. ([JaHHOE TBEpAOE BELIECTBO, KAK IPABUIIO, XapaKTEPH3Y €TCA CoAep KaHuEeM IPUMEPHO 92% e.e. sxenaeMoi
JU-KHCJIOTHI). 3arpyskamd Boay (7,3 1) u 31aHod (66 1), U COACPKUMOE PEaKTopa HArpeBaTH MPH NCPEMCIIHBAHUT
mo 78°C. IonyueHHy 0 B3Bech oxnmaxkmamn g0 63°C B teucHme 1,3 u., 3atrem g0 20°C B TeucHme 1,6 4. mepen
BbIacp kuBanueM mipu 20°C B TEUCHHE HOYH, a 3aTeM (PUIBTPOBAIH MO BHITSOHKKOH. [Ipumensmu sranon (18 ) amst
TMPOMBIBKH peakTopa W ocagka Ha (uibTpe. Ocamok Ha (upTpe BhIcymmBaiu npu 40°C B BaKyyMHOH meud C
monyucHueM — comm  (R,)-3-(2-xapOokcuayTmin)-6-x10p-7-(3-(((4-MeToKCHOCH3HT)OKCH)METHN) -1, 5-mumve - 1 H-
mapason-4-um)-1-metun- 1 H-unnon-2-kapooHosoii  kucaotel -  (1R)-1-(2-mutpodeHmn)stanamura  (1:1)
(mpomeskyTouHOro coemunenns 7, 5,23 kr, 97,5 Bec. %, 99,0% ¢.e., 7,36 moms) npu BRIXOAC 42,3% Macca/3apan
(ES+), [M+H]|™ = 526 (xucnota), 167 (amum). 'H SIMP (500 MI', DMSO-d, 27 °C) & 1,49 (d, 3H), 2,00 (s, 3H),
2,61 (t, 2H), 3,10 — 3,22 (m, 2H), 3,38 (s, 3H), 3,68 (s, 3H), 4,11 (d, 1H), 4,14 (d, 1H), 4,17 (d, 1H), 4,22 (d, 1H),
4,66 (q, 1H), 6,67 — 6,72 (m, 2H), 6,75 — 6,80 (m, 2H), 7,18 (d, 1H), 7,54 — 7,60 (m, 1H), 7,63 (d, 1H), 7,76 — 7,82
(m, 1H), 7,90 — 7,94 (m, 1H), 7,93 — 7,97 (m, 1H), 9,16 (bs, 3H).

Onmcanme meroga asammsa ¢ momompo HPLC ¢ xmpamsHO# umcroToi: konmoHka = Chiralpak AD-H
(4,6 x 250 MM, 5 Mxm); Temmepatypa = 25°C; noasmwxHas ¢pasza = 70 : 30 rekcas : 3TaHomN, cogepkamuii 0,2% TFA
mo o6bemy, moTok 1,0 Mi/muH.; 0OHapykeHHe ¢ oMomb0 Y@ mpu 254 HM; BBOA. 00BeM = 10 MK (3TO MOKET
OBITH OTPCTYJIHPOBAHO I JOCTIKCHHUSA MOAXOMAIICTO Mpeacia OOHApYy)KCHHA), BpeMs yacpkuBaHui 4.8 u
13,7 muH. 114 R,- U .S,-3HAHTHOMEPOB COOTBETCTBECHHO.

IIpomexyrounoe coequnenne 8: (R,)-meruin-6-xmop-7-(3-(ruapokcumetn)-1,5-qumernn-1H-mupaszon-4-

ui)-3-(3-MeTokcu-3-0kconponn)- 1 -metui-1H-ungon-2-kapbokcunar
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Xnopuctopomopomayro kuciaoty (37 Bec. %, 0,77 m, 9,2 Moap) A0OABIAM K TICPECMCIIHBACMON B3BCCH
com (R,)-3-(2-kapOokcH3ThN)-6-X10P-7-(3-(((4-MCTOKCHOCH3IIT)OKCH)METIN) - 1, 5-mumetnn- 1 H-mupasonr-4-mm)-1-
merun-1H-uanon-2-kapoososoit  kucimotel - (1R)-1-(2-murpoderum)stanamuaa  (1:1)  (poMeRyTOUHOE
coeqmaenne 7, 523 xr, 97,5 Bec. %, 7,36 momp) B THF (20,5 1) u Bomer (20,5 m) mpu 45°C. UYepe3 5 muH.
nobasmsuma Tonyou (41 m) m cmech mepememmBain B TeucHHe 10 MuH. HwokHUI CI0# yaamsum M BEpXHHH CIOH
pa3baBsum ¢ moMOmpBI Toayoa (20,5 1) H KOHICHTPHPOBAIH MOCPESICTBOM OTTOHKH pacteoputens (60 m) mpu
moHmKCHHOM maBicHud (590 mOap) mpu 48-92°C. Jobapmum DMF-DMA (3,45 1, 25,8 MoJIb) K TOJYUCHHOM
cmecu mpu 90°C ¢ mosyueHHEM PacTBOpPa, KOTOPBIH HAarpeBaaM ¢ OOPAaTHBIM XOJIOAHIBHHUKOM, BBIICPKHUBAIH C

obpatHbIM X0J0AuIbHHKOM (98 °C) B TeueHue 8 4., 3aTeM OXJIAXAaNu M Bblacp kuBam npu 49°C B TeueHue 16 u.



WO 2018/178227 33 PCT/EP2018/058056

Ho6asmsamu DMF-DMA (1,0 11, 7,5 M01p) M CMECh HarpeBaiu ¢ 0OpaTHBIM XoJoauibHUKOM npu 100°C B TeucHuUE
JOTIOJTHUTENBHBIX 3,6 u. mepen oxmaxkacaueM 10 S50°C. Jlobasmamu Boxy (12,7 1) U cMeCh NEPEMCIIMBAIH B
teueHue 15 muH. Hwwkumit crmoét ygamsumu. Jobasmimm MeOH (20 1) k BepXHEMy CIOK0 C IOCICIYOLIHM
MOCTCNCHHBIM o0aBiacHHEM B TeueHue 10 MuH. amerwaxmopuza (2,15 1, 29,9 Moip) K mepeMemUBACMOMY
pactBopy. PactBop mHarpesanu mpu 60°C B Teuenue 21 4., 3aTeM IepeHOCHTIH B KoHTeiHepsl. Touyox (10 m) u
K,CO; (2,56 kr, 18,4 moms) B Boae (20,5 1) 3arpyskajim B MyCTOH peakTop H cMech Harpepaam 1o 55°C. Pactsop ¢
3aBCPIICHHON PCAKIHCH 3aTEM MOCTCIICHHO JOOABIIATH OOPATHO B PEAaKkTOp B TeucHHE 20 MUH. ¢ MOCICAYIOMICH
mpoMbIBKO# Toayoaom (10 m). IlepememmBanue mpexpamamm yepes aonoxauteabasie 10 mus. mpu 55°C, a 3arem
HUDKHUH CIOH yAQJBUTH MOCHE OCAKACHUA. BepxHuil C10H KOHLEHTPUPOBAIM MOCPEACTBOM OTTOHKU PACTBOPUTEII
(21 m) mpu moHmwKeHAEOM masiacHuH (540 mOap) mpu 55-93°C. Pacteop pa3dapmiim ¢ moMompio rentana (10 i) npu
50°C u 3aTeM BBOJHJIM 3aTPABOYHEIC A/IPA C MOMOIIBIO (R,)-MeTHI 6-X7m0p-7-(3-(tuapokcumerum)-1,5-mumetwn-1H-
mupa3on-4-um)-3-(3-MeTOKCH-3 -0kconpomun)-1 -meTun- 1 H-unnon-2-kapbokcunara (16 r, 0,037 moms). Ilocne
00CCIICUCHHUA YCTAHOBICHHA KpuCTAmm3amuu B TeucHHe 1y mpu 50°C mocTemeHHO A00aBmimm OoJbOIce
komecTBo renrada (20 m) B TeucHue 1 4. B3sech 3atem oxmakaamm a0 20°C B TeUcHHC 2 Y. W NCPCMCIIHBAIH B
TeuyeHne 65 4. mepen TeM, Kak ee (uipTpoBamm moA BHITSDKKOH. Ocagok Ha (DHIBTPE NMPOMBIBATH C IOMOIIBIO
rentasa (10 ;) w 3arem BeicymuBanu mpu 40°C B BakyyMHOH meun ¢ modydeHHEM (R,)-MeTHI-6-Xmop-7-(3-
(rugpoxcumerun)-1,5-numerun-1H-nupazon-4-umn)-3-(3-MeTokcu-3 -okconponun)-1-metun-1H-unmon-2-
KapOOKCHIATa (MPOMEKYTOUHOro coequuenns 8, 2,85 kr, 98 Bec. %, 87%); macca/zapan (ES+), [M+H]™ = 434.
'H SIMP (500 MI', DMSO-dg, 27°C) § 1,95 (s, 3H), 2,57 — 2,64 (m, 2H), 3,17 — 3,33 (m, 2H), 3.44 (s, 3H), 3.57 (s,
3H), 3,79 (s, 3H), 3,84 (s, 3H), 4,13 (dd, 1H), 4,23 (dd, 1H), 4,72 (dd, 1H), 7,26 (d, 1H), 7,72 (d, 1H).
[Ipomexyrounoe coequnenne 9: (R,)-Metui-6-xmop-7-(3-(ruapokcumetn)-1,5-qumernn- 1H-mupa3zon-4-

wi)-3-(3-ruapokcunponin) -1 -metun-1H-uanoa-2 -kapookcuiaaT
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PactBopsmu  (R,)-MeTuin-6-x1op-7-(3-(rugpokcumernn)-1,5-mumernn- 1H-nupason-4-un)-3-(3-MeTOKCH-3 -
oxcomnponm)-1-meTun-1H-ura0m-2-kapOokcumaT (MpoMeRyTouHoe coeamuenne 8, 2.25 xr, 98 Bec. %, 5,08 momsb)
B THF (13,3 ) u mony4eHHbIH pactBop oxiaxaanu a0 —45°C. 3arem gobasmimm DIBAH (20,3 Bec. % B rekcase;
11,0 xr, 15,7 monp) B Teuenue 1,1 u. mpu Temmepatype —41°C wmm Hmke. PeaknOHHY 0 CMECh BBIACPKHBAIH TIPH
npumepHo —45°C B TCUCHHE TOTIOMHHUTENBHBIX 4,4 1., BO BpeMs KOTOPBIX AOOABIIAIH TPH JIOTIOJHHTEIBHbIC TIOPIIH
DIBAH (20,3 Bec. % B rekcane; 1,32, 0,25 u 0,07 xr; 1,88, 0,36 u 0,10 mop) modasmsmu uepes 1.4, 2.8 u 3,7 u.
3areM k peakimoHHONH cMecu Aobasmum IPA (2,2 n, 29 Mons) mepen HarpeanueMm 10 20°C B TedeHHE 2 4. U

BBIICP/KUBAHHECM IIPH JAHHOH TEMIEPAType B TCUCHHE 2.5 1.
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B T0 k¢ BpeMs B APYTOH PEAKTOP 3arpy’Kaad TETParuapar Taprpara HaTpusa-kamus (6,47 xr, 22,9 Mosb) U
Boay (22 m). Uepe3 Heckoinbko MHHYT B3OanTbiBanua mpu 20°C oOpa3oBBIBAICA pacTBOp, a 3aTeM JOOABIIH
u3onponuaanerar (22 m). [oayueHHyro AByX(a3Hyro cMech Harpesaau 10 50°C.

PeakumoHHy!0 CcMeCh UI1  BOCCTAHOBJCHHA CIOJKHOTO 3(upa TECPEHOCHIH B  HHTCHCHBHO
NepeMeNINBAacMy 0 BOJHYIO CMeCh TapTpara u m3omnpommianerara npu 50°C B teuenue 20 MHH. C IOCIEXYIOIICH
npomeiekoit THF (1,5 ). MateHcuBHOE mepememmBanune npu 50°C mpoxomkanu B TeueHue 1,9 u. Hmwkauil cnoit
yaamim. BepxHuil clioil mpoMbiBamu BOAOH (4,45 1), 3aTeM yaaassm W (PUIBTPOBATH OOpPATHO B PCAKTOP UCpes3
BCTPOCHHBIH (PHIBTP C pasMepoM 5 MKM C MOCTCAYIOIICH MOTOYHOH MpOMBIBKOH m3ompommmaneratoMm (1,1 m).
PacTBop KOHIECHTpHpOBANIH MyTeM OTTOHKH pacteopurent (32 m) mpu 58-74°C (arMocdepHOE HaBICHHE), 3aTEM
oxmaxaam 10 20°C. PacTBOp MEPECHOCHIH B COCY MCHBIICTO PasMepa C MOCICAYIOMCH MOTOYHOW MPOMBIBKON
m3onponunanetaroM (1,1 1) m 3areM AOMOJHHUTEIBHO KOHLEHTPHUPOBATH (0 HPHMEPHO 9 1) IMyTeM OTTOHKH
pacteoputera (15 m) mpu 73-85°C (armoc(epHOe mapncHue). [lepeMemmBacMbIii pacTBOP 3aTeM OXJIAKIATH 0
70°C, BBOOWIIA 3aTPABKy C MOMOMIBIO (R,)-MeTHI-6-X10p-7-(3-(ruapokcumetnn)-1,5-muvetnn-1H-mupason-4-mm)-
3-(3-ruapokcunponm)-1-merun-1H-urn0on-2 -kapdokcumara (2 r, 97,9 sec. %, 5 MmMoims), oxmaxkaamu mo0 20°C B
teueHne 1 4. w BeiaepxmBamd npu 20°C B teuenme 24 4. TlonyueHHYIO B3BeCh (DHIIBTPOBATM IO BBITSDKKOM.
Ocamox Ha (PUIBTPC MPOMBIBATH C MOMOINBIO HW3ompommiarnerara (2,2 1) u 3areM BeicymmBamd npu 40°C B
BAKYYMHOH IeuH C MOJy4YeHHEM (R,)-MeTHI-6-X10p-7-(3-(ruapoxcumeTin)-1,5-qumernn-1H-nupazon-4-uwm)-3-(3-
rugpokcunponmn)-1-merun-1H-unmon-2-kapookcuiara (MpoMeRyTOUHOro coequnenns 9, 1,76 kr, 98,0 sec. %,
84%); macca/zapan (ES+), [M+H]™ = 406. 'H SIMP (500 MI', DMSO-dq, 27 °C) & 1,68 — 1,77 (m, 2H), 1,96 (s,
3H), 2,93 — 3,05 (m, 2H), 3.43 (s, 3H), 3,42 — 3,48 (m, 2H), 3,80 (s, 3H), 3,84 (s, 3H), 4,14 (dd, 1H), 4,23 (dd, 1H),
4,48 (t, 1H), 4,71 (dd, 1H), 7,25 (d, 1H), 7,71 (d, 1H).

IIpomeskyTounoe coequnenne 10: MeTmia-S-(xropmern)-1-mermn-1H-mupaszon-3 -kapOokcunat

Cl

Kap6onar Harpus (2,14 kr, 20,2 M0b) JO0OABIIH K IEPEMEIIHBACMOMY PacTBOPY AuUMETHI-1-Mermn-1H-
mapason-3,5-mukapookcunata (7,95 kr, 40,1 moap) B MeOH (80 1) mpu 20+5°C. B3sech mepeMEIIMBaIN B TCUCHHC
0,54. m 3arem (QuipTpoBamu. Ocagok Ha (GuUIBTPE NpPOMBIBAIM C moMompr 2-metwi-THF (16 1) u 3arem
(puIBTPATHI BO3BPALIATH B PEAKTOP C MocieayromuM rodasncaneM 2-metwi-THF (24 m). PactBop oxnaxnamu 1o
15+3°C wu 3arpyxkamun Ooporuapun Hatpus (3,051, 80,7 Mmomp) mecsareto mopmmwsamu mpu  15+3°C. Cmecs
nepeMenmBa B TeueHHEe 2 4. mpu 18+3°C mocne modasmenma NaBH,. 3arem ee racmimm ¢ IOMOIIBIO
MIOCTENICHHOTO A00aBieHus anerona (16,4 xr, 283 moxp) npu 18+3°C, 3ateM mepememmBany B TeUCHHE 1 4. mpu
20£5°C. 3arem meanerHO mobdapmsuma BogH. HCl (37 Bec. %, ~8,6 xr, 87 M01p), MOaACPKABAS TCMIICPATYPY HIDKS
30°C, c perymmposarneM pH mo 2-3, 3aTeM cMech NMEpEeMEHIMBANY B TeUeHUE 1 4. 3aTeM MEIJICHHO A00aBIIH
HACBIICHHBIH BOAH. Na,CO; (~4 m) ¢ perymmposanuem pH mo 5-6, 3aTeM CMECh MEPEMCINMBAIH B TCUCHHC 3 4.
CMech (puIbTpOBaTH U 0CATOK HA (PUIBTpE IMpoMbIBaTH ¢ moMompo DCM (16 1). @unbTparhl KOHICHTPUPOBAIH
0 mpuMmepHO 20 1 myTeM NMCPErOHKU IMPH MOHMKCHHOM JaBICHHH, HE Harpepas Beime 40°C, 3aTem pa3zdaBisuid C

momomeio DCM (40 1) 1 KOHIICHTPUPOBAIH CHOBA MyTEM OTTOHKH pacTtBopureid (mpudi. 40 1) MpH MOHIKCHHOM
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nmasieHun. 3arpysxamu DCM (80 1) u ounieHHy0 BoAy (32 1), U MOAYUYCHHYIO CMECh ICPEMEIIHBATH B TCUCHHC IO
MeHbiei Mepe 10 mun. Hikaioro (opranmdeckyro) (azy coOHpay, a BEPXHIOW (BOTHYIO) (pa3y IKCTParupoBaIH
YeThIpe pa3a ¢ MOoMOIIBI0 OombIoro koiamuecrsa DCM (40 i1 Ha mopuuro). OOBeTHHCHHBIC OpraHHYCCKUE (ha3bl
KOHIICHTPHPOBAIH 0 mpuUMepHO 20 JI myTeM BaKyyMHOH IeperoHku mpu temmeparype Hioke 40°C. JloGasmsan
DCM (80 L) u pacTBOp KOHLUCHTPHPOBAIM CHOBA IyTeM OTIOHKH pactBopurtesa (mpubma. 40 m). IlomyueHHBIH
PacTBOp MCTHI-5-(THIPOKCHMETHN)- 1 -MeTwa-1H-mupazon-3-kapookcunara 3atrem pasdasmum DCM (80 1) u
oxmaxaamn o 10 + 5°C, mocme uero mocTencHHO mo0aBmsumd THOHIIXIOpHD (4,80 xr, 40,4 Monp) mpu
nojnepKaHnn Temmeparypel Hmke 15°C. 3atem cmech mepememmBanru B TeueHne 1 u. mpu 20 + 5°C. Cmech
KOHIICHTPHPOBAIH 0 He Ooniee ueM 20 71 ¢ MOMOINBIO BAKYYMHOM TICPSTOHKH MpH TeMmeparype Hike 40°C, 3atem
mobasmamn DCM (64 m) n ounmeHHY0 BoAy (80 m). Ilocnme pasmencHus (a3 HIDKHIOI (OPTaHHYCCKYHO) (hasy
JBKIBI MPOMBIBAA ¢ MOMOIBE0 BoAH. Na,CO; (9 Bec. %, 80 1 Ha MOPLHIO) W 3aTCM C MOMOMIBE0 OUMINCHHO
oAbl (80 m). TIpOMBITYFO OPTaHHWYCCKYIO (Pa3y KOHIOCHTPUPOBATH A0 HPHMCPHO 14 T ¢ MOMOINBIO BAKYYMHOM
TIEPETOHKY TpH Temreparype Himke 40°C. 3aTeM BBITIOIHSLIH 1Ba IIHKIA MEICHHOTO fo0asicHus renraHa (40 ), a
MOTOM BAaKYYMHOH IEPErOHKH A0 MpHMEpHO 24 i mpu TemmepaType Himke 45°C. MemneHHO mobasmian Gossmee
KoJmuecTBo remraHa (40 ;1) W MOJyYCHHYIO B3Bech mepeMenmisany npu 20 + 5°C B TeUeHHE MO MEHBIICH Mepe
0,5 4. mepex ¢unprpoBanneM. Ocanok Ha (PHIIBTPE MPOMBIBAJIN C MOMOIIBIO renrana (8,0 1) u 3aTeM BBICYIIHBAIN
npu 45°C B BakyyMHOH II€YH C TOJy4YCHHEM MeETWI-S-(xnopmern)-1-merun-1H-nmupason-3-kapbokcnnara
(mpomeskyTouHOTO coeaunenusi 10, 4,87 kr, 64%); macca/3apsan (ES+), [M+H]" = 189. 'H SIMP (500 MI'n, CDCl,,
27°C) 83,91 (s, 3H), 3,99 (s, 3H), 4,59 (s, 2H), 6,82 (s, 1H).

IIpomeskyTounoe coequnenne 11: 3-(auetwiruo)sadranus-1-uwianerat

OAc

(L.

[MepememmBaemyro cmeck MeCN (102 1), Harpusa 4-ruapoxcuHadramma-2-cyms(ponara (17,00 xr,
69,05 momp), TpudeHmndochura (65,1 xr, 248 momp) u ioma (14,0 xr, 55,2 moms) Harpesamu npu 80+£5°C B
TeueHune 6 4. Cmech oxnaxnany u nepevemmsany mpu 0+5°C B TeueHHe mo MeHbIIeH Mepe 2 4. JIMmHue TBepabe
BCINECTBA OT(HIBTPOBBIBAMH C TOJYYCHHEM HCOYHIICHHOTO 3-MepKanToHa(TanwH-1-071a, PAaCTBOPEHHOTO B
(unpTpaTax (TakKe COACPKAIMCTO OONBINOC KOJHUYCCTBO TPU(PCHUI(POCHHHOKCHAA), KOTOPBIH MOBTOPHO
3arpy’kaqd B peakrtop ¢ mocaeayromuM godasmeHuem DMAP (0,84 xr, 6,9 moms). [loctenmeHHO 00aBmsuim
TpmoTIiIAMHH (21,0 kr, 207 momb) M 3aTeM YKCYCHBIM aHruapug (17,6 xr, 173 Mome) npH NOAACP KAHUH
temmeparypsl Hmke 25°C. Cmech mepememmBaid B TeueHHe 2 4. mpu 15-20°C, 3areM NeperoHsum IpH
TMOHIKCHHOM JaBICHHH 10 0o0pema mcHee 85 m, He Harpemas pbmme 45°C. Jlobasmumm DCM (85 m) w 3atem
TICPETOHAIN CMECh TIPH MOHIDKCHHOM JABJICHHH 10 00BeMa MeHee 85 i1, e Harpesas soime 40°C. JloGapmsumn
o6omsmee kommuecto DCM (170 m) w 3aTeM CMECh MPOMBIBANIH ¢ MOMOINBIO BOABI (170 1) ¢ mOCICAyROImIM
nobaenernem BogH. NaCl (17 Bec. %, 170 ;). HipkHroro opraHmdeckyro (asy NEperoHsiiH NpH NOHIKCHHOM
JaBicHUH 10 oObema MeHee 51 1, He HarpeBas Boime 40°C. 3aTeM BHINOTHAIH TPH LHUKJIA Pa30aBICHUS pacTBOPa C
nomonrsio MeOH (85 1) i meperoHku npu NOHIKCHHOM JaBJICHUH 10 00beMa MeHee 51 11 mpu TeMmepaType HIbke

40°C ¢ modydyeHHEM MCETAaHOJBHOTO  PAacTBOpa  HEOYMINCHHOTO 3 -(auneTHiTHO)-HaramuH-1-maanerata
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(mpomeskyTounoro coenunenusi 11, 40,9 kr, 31,3 Bec. %, 49,2 Mmomp) ¢ BeIxOIOM 71%. PacTBOp, KOTOPHIH Taroke
COICP)KUT OO0IBIIOC KOMMYESCTBO TpUPCHUIPOCHUHOKCHIA, TPUMCHAIH HEMOCPEACTBCHHO NPH IOJYUCHHH
MPOMEKYTOYHOT0 coeAnHeHust 12.

Mpomexyrounoe coemunenne 12: wmerwn-5-(((4-ruapokcuHa(TaIHH-2-H1)THO))METHN)-1 -MeTrn-1H-

MHpa30.1-3-kapOoKCHIAT

3-(Amernirrno))HadTanuH- 1 -unaneraT (mpomMexkyTouHoe coeqnnenne 11, 40,9 xr, 31,3 Bec. % B MeTaHoOIC,
49,2 moms), metanoa (64 m) u K,CO; (13,6 xr, 98,4 Monp) mepememmBamu npu 15-20°C. Jo6aBmsim mOpIusaIMH
METHI-5-(xnopMeTwn)- 1 -merun-1H-mupazon-3-kapookcumar  (mpoMexkyTounoe  coemumnenme 10, 740 kr,
39,2 Monb) TIpH TOJZEpPKaHUH Temmeparypsl Hike 25°C. 3ateM B3BeCh NmepeMelMBaiIM B TeueHHE 2 4. mpu 20-
25°C. Ilpu HPLC-anamu3e 3arpykaju dYeThIpe AOTOJHHTCIBHBIC MNOPHUH METHI-5-(XmopMeTui)-1-mermi-1H-
mupa3or-3-kapOokcuiata (MpoOMeRyTOUHOro coeamuenusi 10, 0,46 xr, 2.4 MOJIb HAa TOPLUIO), TICPCMCIIHBATH B
teucHue 1 u. mpu 20-25°C mocne modasieHus kaxnoi mopuun. [locteneHHO q06aBuH OUHIICHHY0 BoAy (109 )
npu 15-20°C, mosyuyeHHYIO CMECh MEPEMEHIMBAIIM B TCUCHHE IO MEHBIICH Mepe 2 4., 3aTeM OOcCIICUMBAIH
OCXICHHE B TCUCHHC IO MEHbIICH Mepe 3 4. JKmaxkocTu yaamum depes TPyOKy, OCTaBIIAA OCAKACHHBIC JTHITKUC
TBEPIBIC BELICCTBA B PEAKTOPE, B KOTOPBIH 3aTeM I00aBIsLTH 3TaHO (25,5 1). CMECh NEPEMEIIHBATH B TCUCHHE TI0
Menbiner Mepe 1 u. mpu 15+5°C nepen (uimbTpoBaHHEeM NOTy4YeHHOH B3BecH. Ocamok Ha (PHIIbTpE MPOMBIBAIHU C
MOMOINBIO 3TaHoNa (6.4 71), 3aTeM BhICymmBamH mpH 45+5°C B BaKyyMHOH NCYH C MOJYYCHHEM METHI-5-(((4-
THAPOKCHHA() TATTHH-2 -HIT)THO )M THI) - | -MeTwi-1H -mupazon-3-kapOokcunara (MPOMeKYTOUHOTO coeamHeHnst 12,
13.05 kr, 99.3 Bec. %, 81%); macca/zapsax (ES+), [M+H]™ = 329. 'H SIMP (500 MI'u, DMSO, 27 °C) & 3,72 (s. 3H),
3,90 (s, 3H), 4,39 (s, 2H), 6,63 (s, 1H), 6,79 (d, 1H), 7,28 — 7,32 (m, 1H), 7,38 (ddd, 1H), 7.45 (ddd, 1H), 7,72 (d,
1H), 8,07 (d, 1H), 10,55 (bs, 1H).

IpomexyTouHoe COCIMHEHIE 13: 3-(((3-(rumpoxcumeTuin)-1-merun-1H-nupaszon-5-

WI)MCTHI)THO JHA(pTamHH-1-011

Metun-5-(((4-runpokcuHa(TaTHH-2 -WI) THO )METIU) - | -MeTHI- | H-iupas0.1-3-kapOokcumar

npoMexRyTouHoe coeamuenne 12, 12,7 xr, 99.3 Bec. %, 38.4 moap) pacteopsimu B THF (254 1) mpu 30 + 5°C, a
p y p P p
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3areM pactBop oxnaxnamu a0 15 £ 5°C. Menmnenno mob6asmsuim DIBAH (1 M B rekcane, 155 1, 155 mous),
nojzepxkuBas Temmeparypy npu 15 + 5°C. Cwmechk 3ateM mnepeMemmsanu B TedueHue 0.5 u. mpu 20 + 5°C,
aHamu3uposBamu ¢ momompio HPLC u 3aTeM NOCTENEHHO NMEPEHOCHIM B BOAHYIO XJOPHCTOBOJOPOJHYIO KHCIOTY
(4 M, 114 1, 456 moxnp) mpu 5-20°C. JIByx(ha3Hy!0 cMeCh NOABEPrald BAKYYMHOH NEPETOHKE IIPH TEMIEPaType
Mmenee 40°C mo obvema He Oonee mpumepHo 120 . IlomyueHHyro B3Bech oxnakmamm a0 15 + 5°C, zarem
¢umsTpoBamy. Ocanok Ha GUIBTPE MPOMBIBAIH C TIOMOIIBIO OYHIICHHON BOBI (25 JI) H 3aTEM MOBTOPHO 3arpyKaiu
B peaktop BMecte ¢ DCM (57 m) u THF (6,4 7). [Tocie nepeMEIMBaHHA CMESCH B TCUCHHC MO MCHBIICH Mepe 10 4.
mpu 20 + 5°C ee punprpoBamu. Ocamok Ha GuiibTpe mpoMeBaiu ¢ noMonipo DCM (25 ) 1 3aTeM BBICYIIWBATH B
BakyyMHOW meunm mnpu 45 £ 5°C ¢ momyueHmeMm  3-(((3-(rmmpoxcmmermn)-1-mernn-1H-mupa3zon-5-
WI)MCTHI)THO )HA(pTamnH-1-0ma (mpome:RyTOouHOro coemuHenust 13, 10,45 xr, 95,5 Bec. %, 87%); macca/3apsan
(ES+), [M+H]™ = 301. 'H SIMP (500 MT'u, DMSO-d,, 27 °C) § 3,77 (s, 3H), 4,28 (s, 2H), 4,37 (s, 2H), 4,87 (bs,
1H), 6,14 (s, 1H), 6,81 (d, 1H), 7,35 (d, 1H), 7,39 (ddd, 1H), 7,47 (ddd, 1H), 7,72 — 7,75 (m, 1H), 8,03 — 8,06 (m,
1H), 10,34 (s, 1H).

pomexyrounoe coequnenne 14: 3-(((3-(xmopmerwn)-1-metun-1H-mrpason-5-mm)Mernn)Tio JHa(hTauH-

l-ox

[Mocrenenno gobaBsLIH MeTaHCYAb(poHIIXIOPUA (6,28 KT, 54,8 MOIB) K TepemermmBacMoii cmecH 3-(((3-
(ruapoxcumeTnn)- 1 -metmn- 1 H-mupa3on-5-um)MeTin) o )HagTamuH-1-01a  (MPOMEKYTOUHOTO coemuHeHnst 13,
10,30 xr, 95,5 Bec. %, 32,7 momb), OcsBomHoro xmopuaa jutusa (2,91 kr, 68,6 Moms) uw DMF (51,5 1) mpu
noanepxannu Temmeparypsl Hibke 10°C. Cvech mepememnnBamu B TeucHue 2 4. mpu 15-20°C. 3arem moGasmsumi
EtOAc (155 n) ¢ mocneayromuM J00aBICHUCM OYHMINCHHOI BOAbI (155 1), a CMCCh MHTCHCHBHO NCPCMCIIHBAITH.
HwxHnit cnoif ymamsimm u BEpXHHH CIIOW mpombiBamu aBakapl ¢ momompro BoxH. NaCl (17 sec. %; 155 1 Ha
monwo). Bepxuuii ¢1oi 3aTeM MOABCPraId BAKYYMHOI MEPETOHKE 10 00beMa McHee S0 1T mpH TeMIIepaType MCHES
35°C. 3arem memnerHO modasmam rentaH (155 m) mpu 30+5°C mepen oxmaxaeHuem cvecu mo 0-5°C. Tlocme
TIEPEMEIINBAHAS B3BECH B TCUCHUC MO MEHBIICH Mepe 1 4. ee (uiprpoBamm. Ocamok Ha (HIBTPE MPOMBIBATH C
momompro renrara (10,3 m) m 3atem BeicymmBamu mpu 30-35°C B BakyymHO#H meum ¢ moayueHmeMm 3-(((3-
(xmopmeTwm)-1-meTrn- | H-iupa30a-5-w)MeTiwn) THo JHa(pTaauH-1-01a (MPOMEKYTOUHOTO coenuHenus 14, 9,72 kr,
95.3 Bec. %, 89%); Macca/3apsn (ES+), [M+H]" = 319. 'H SIMP (500 MI'n, CDCls, 27 °C) & 3.80 (s, 3H), 4,07 (s,
2H), 4,50 (s, 2H), 6,11 (s, 1H), 6,70 (d, 1H), 7,38 — 7,42 (m, 1H), 7,45 - 7,52 (m, 2H), 7,52 (bs, 1H), 7,68 — 7,74 (m,
1H), 8,16 — 8,20 (m, 1H).

pomexyrounoe coequnenne 15: 3-(((3-(xmopmerwn)-1-metun-1H-mupasosn-5-mwn)MeTwn)Tio JHa(hTauH-

1-mmanerar
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K mepememmsacmoii cmecu 3 -(((3-(xmopmerm)-1-metuin-1H-mupa3oa-3-mn)Me Tia) THO JHaTauH- 1 -01a
(mpomeskyTouHoro coemunenns 14, 9,51 kr, 95,3 Bec. %, 28.4 moms), DMAP (360 1, 2,95 moap) u MeCN (95 m)
TMOCTCIICHHO J00ABIAA VKCYCHBIH aHTHApHA (3,65 xr, 35,8 MOTB) mpH MOAACP KAHAH TeMmreparypsl Himmke 25°C.
Cmecp mepememmBamu B TeueHue 2 4. mpu 15-20°C. 3arem nmoGasmsumm EtOAc (95 m) ¢ mocnexyromum
nobasnernem BomH. NaCl (10 Bec. %, 95 m). HmwkHuil ciof yaamiam mOcie TINATEIBHOTO INEPEMEIIHBAHMA.
BepxHuii crioif mMpoMBIBaIH C MOMOMIBIO JBYX JOTMOMHATEIbHBIX nopruid BogH. NaCl (10 Bec. %, 95 1 Ha nopuuro),
a 3aTeM BHINOJHAIH TPH IHKIA BaKyyMHOH MCPEroHKW mpu Temmeparype McHee 40°C mo oOvema meHee 29 1, a
3arem godasieHua MTBE (95 m). CMecs moasepraim BAKyyMHOH NEPEroHKE mpu Temmeparype meHee 40°C mo
o0bemMa MeHee 48 1, mepeMemmBaIM B TEUCHHEC IO MeHbIneH Mepe 1 4. mpm mpuOmmsmrensHo 20°C, 3areM
oxnaxgamu 1o 0-5°C. Memrenno nobapmsamm remrad (95 i) u B3Bech mepememmsaau npu 0-5°C B TeueHHe 10
MeHblIeH Mepe 1 u. mepen ¢puasTpoBanueM. Ocamok Ha (PUIBTPE MPOMBIBATH C TIOMOINBIO renTaHa (17 1) u 3atem
poicymmBamu npu 35-40°C B BakyyMHOW neunm ¢ moiyueHueM 3-(((3-(xmopmermum)-1-merun-1H-nupason-5-
WI)METHWI)THO)HA(PpTaTHH-1-Hunanerata (MpOMEKRYTOUHOro coeamuenust 15, 867 kr, 96,1 Bec. %, 81%);
macca/zapan (ES+), [M+H]™ = 361. 'H AMP (500 MI'n, CDCls, 27 °C) & 2,46 (s, 3H), 3.82 (s, 3H), 4,11 (s, 2H),
4,49 (s, 2H), 6,10 (s, 1H), 7,19 (d, 1H), 7,48 — 7,55 (m, 2H), 7,65 — 7,67 (m, 1H), 7,73 — 7,79 (m, 1H), 7,79 — 7,85
(m, 1H).

IIpomexyTounoe COCMHEHNE 16: 3-(((3~((auermwaruo)merun)-1-merun-1H-nupazon-5-

Fedl

— (@]
S\<
/N\N/

Kama twoanerar (4,15 kr, 36,3 momp) mobGaemsamu k cmecH 3-(((3-(xmopmernn)-1-mernn-1H-nupas3on-5-

HJI)MCTHJI)THO JHA(pTaTHH- | -UIanerar

WI)MCTHI)THO JHA(pTamHH- 1 -unarnerara (MPOMERYTOUHOTO coemuHenust 15, 8,62 xr, 96,1 sec. %, 23,0 momp) u
MeCN (86 1) npu moanepxaruu Temmeparyps! Hipke 25°C. Cmech nepeMenmsam B TeueHue 3 4. mpu 15-20°C.
3arem mobapmum EtOAc (86 1) ¢ mocnexyromumM godaeicHHEM Boabl (86 ). HwkHuil cioll yaamumm mocie
TIIATCTHHOTO TICPEMEIINBAHUSA. Bepxuuii cioi mpombIBaiy ¢ moMOoImbo aAByX nopuwmii Boaa. NaCl (15 sec. %, 86 1
HA TIOPIHIO), W 3aTEM BBHIIIOJIHAIH YCTHIPE HUKJIA BAKYYMHON MEperoHKu mpu temmeparype MeHee 40°C mo odvema

MeHee 29 1, a 3atem godasnerust MTBE (86 1 x 3 u 60 1 Ha mocnennuii muxr). Cmeck nepememmusanu npu 30-35°C
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B TCUCHHUC IO MCHBIICH Mepe 1 1., OXJIAXKIaId 1 3aTeM IePEMEIINBAIY PH TemmepaTtype MeHee 10°C B TeucHHE no
MeHbIeH Mepe 1 4., 3aTeM MeuieHHO qo0aBm rental (86 ). B3sech oxnmaskaam u Beiaepsxusamu npu 0-5°C B
TeueHHe 1Mo MeHpIeH mepe 1 u. mepen (uaprpoaHmeM. Ocamok Ha (PUIBTPE MPOMBIBAIH C IOMOIIBIO I'€NTaHA
(17 ) u 3aTem BeICYmHBany npu 35-40°C B BakyyMHOH neun ¢ noiyueHueM 3-(((3-((aueTwnTHo)MeTHI)- 1-MeTHI-
1H-nupazon-5-un)metin)THo )HaTanuH- 1 -mianerata  (MpoMesKyToMHOro coeanHennst 16, 844 xr, 97 Bec. %,
89%); Macca/3apsn (ES+), [M+H]™ = 401. 'H SIMP (500 MI', DMSO-ds, 27 °C) & 2.28 (s, 3H), 2.45 (s, 3H), 3.75
(s, 3H), 3,91 (s, 2H), 4.42 (s, 2H), 6,04 (s, 1H), 7,36 (d, 1H), 7,53 (ddd, 1H), 7,58 (ddd, 1H), 7.82 (d, 1H), 7.85 (d,
1H), 7,90 (d, 1H).

Mpomexyrounoe coequnenue 17: (R,)-(+)-metun 17-xmop-5,13,14,22-retpamerni-28-okca-2,9-qurua-
5,6,12,13,22-nerTaazarentamukno[27.7.1.147 0111 o162 (202 03033
1(37),4(38),6,11,14,16,18,20,23,29,31,33,3 5 -TpuackacH-2 3 -kapOOKCHIAT

loxrarpuakonra-
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PactBop merancyas(onosoro anruapuaa (1,20 kr, 6,89 moms) B8 MeCN (2,5 1) m1o6aBmsuid K pacTBOpPY
(R)-merun  6-xm0p-7-(3-(ruppokcumerun)-1,5-qumerun- 1H-upaszon-4-un)-3-(3-ruapoxcunpornmn)-1-metui-1H-
HHIOT-2-KapOokcHaarta (MpOMeRYTO4YHOro coeambennss 9, 1,19xr, 97.6Bec. %, 2.86mom) u NN-
quuzonpommmTHIamMuHa (1,5 1, 8,6 moap) B THF (8,7 1) B TeucHue 15 mun. ipu 0-30°C ¢ mOCICAYIOMCH MOTOYHOH
mpombiBkoit MeCN (0,3 m). [TonyueHnsri pacTBop B30anTeBay mpu 20°C B TeUCHUE 5 4. mepex OXIKICHACM 10
npumepro —5°C. B 1o ke Bpems monyuamu pacteop Lil (1,53 kr, 11,4 Moxp) myTeM mH0OABICHHS €TO MOPIHAMHI
(0,25 xr Ha moprmro) k MeCN (13 1) mpu temmepatype meHee 30°C. Pactsop Lil moctenmeHHO noGaBmsim K
PCaKIMOHHONW CMECH JJIsI ME3WIHPOBAHUA B TeueHHe 20 MuH. mpu mpuMmepHo -5°C ¢ mocneayroomeid HOTOYHOH
mpombiBkoit MeCN (1,2 m). TToayueHHYO B3BeCch Harpesamd 10 5°C W MCpeMCIIWBATIH TPH TAKOW TEMICPATYpPE B
TEUEHHE 5 4. mepes oXnaxacHueM A0 npudmisurenbHo —15°C u yaepxuBamu B TeueHue 16 4. [TocinenosarensHO
mobasmama Tomyon (5.8 1), Boay (11,6 m) m 3aTeM PacTBOpP XJIOPHUCTOBOAOPOIHOH kucaoTel (37 Bec. %, 0,23 m,
2,8 mouip) B BoAE (1,1 1) ¢ mocneayromel noTouHO mpoMbiBkol Boxo# (0,12 ). TemnepaTypa peakiHOHHON CMECH
ocTaBajach Ha ypoBHE Wi HIpke -9°C Ha mpoTsDKeHHHU BeexX AoOaieHui. HybkHMH Clol yAamanm W K BEPXHEMY
cnoro aobGaemum Boay (11,6 1), a MONYYCHHYIO cMech mepememmBaid W HarpeBaam mo 0°C. Hwxauit choi
VAAISIH, a BEPXHUH CNOH ABaXQsl mpomsany Bomod (11,6 1 Ha mpomeiBky) npu mpumepHo 0°C, TIaTensHO
MEPEMEIINBAA MEPEA, OCAKIACHHEM W KAKABIA pa3 yJansl HIKHHH CIOH. TIpOMBITBIM PacTBOpP, OCTABIIHMIICA B
peakrope, 3aTeM KOHLCHTPHPOBAIH IyTEM OTTOHKU PAcTBOpUTENA (8 1) IpU MOHIKCHHOM AasicHuu (ot 210 mo
250 mbap, ot 30 mo 52°C), mepexn pazdasicHreM MeCN (2,9 1) U KUISUCHHEM C OOPAaTHBIM XOJIOJUIHHHKOM B

teueHune 30 muH. ipu 500 MOap, 4TOOBI MOJHOCTBIO ACTa3HPOBATh PACTBOP. 3aTEM €0 OXJIAXKIAIU H BBIICP KUBAIH



WO 2018/178227 40 PCT/EP2018/058056

npu 0°C B TeyeHue 69 u. (B TEUCHHE BBIXOJHBIX JHCH) Iepel] NOBTOPCHHEM HATPEBaHHA C OOPaTHBIM
XOJOJUIBPHUKOM IIPH IOHIDKCHHOM JAaBJICHHH B aTMoc(epe as3oTra B Ciydyac NONMAmaHHA BO3AyXa BO BpeMs
JUTMTCTBHOTO  BBIACPKAHUA. JIaHHBIH pacTBOp METHI-6-XJ0p-7-[3-(#ioameTin)-1,5-mumeTunmnupas3on-4-un|-1-
MeTuI-3-(3-MeTHICY Tb(DOHHIOKCHITPOIIIIT) HHAOI-2 -KapOOKCHIIaTa 3aTeM oxJtaxtam 10 —14°C.

MapamnensHo  cmech  3-(((3-((aueTmarmo)mernm)-1-metwn-1H-mupazon-5-wi)metun)ao))HadTamuH-1-
wianeTarta (mpoMeRyTouHoOro coenunenust 16, 1,40 xr, 97,8 Bec. %, 3,42 moms) 1 MeOH (7,25 1) Harpesamu ¢
0OpaTHBIM XOJOJWIBHUKOM W BBIICP)KHBAIN C 0OPATHBIM XOJOIWIBHUKOM B atMoc(epe azora B TeucHue 30 MHH.
mepen oxnaxacHueM A0 0°C. 3aTteM MOCTCIICHHO MOOABIAIH MCTAHOIBHBIH MeTokcHT Hatpua (25 sec. %, 1,6 m,
7,0 monp) B TcucHHe 10 MHH. TICpSI HATPCBAHHCM TONYUYCHHOTO pacteBopa a0 20°C W BBIACPKHBAHHCM CrO B
teucHue 1,7 u. [lopmuro mamsHOTO pactBopa (mpum. 0,35 M; 6,6 m, mpuMm. 2,3 MOJIb) TMOCTCIICHHO A00ABIAIH K
pacTeopy METHI-6-XT0p-7-[3-(HoameTnn)-1, 5-qumetnnnupason-4-uil-1-metun-3-3-
METHIICY Tb()OHHITOKCHITPOTIIT)HHAO-2-KapOOKCHIIaTa W3 BHIIIEYKa3aHHOTO mpu mnpuMepao —15°C B TeueHue
20 muH. [Tony4yeHHy!0 cMech Beiaepskusamy npu —10°C B Teuenue 1,4 4. J[pyryio mopimro pactBopa AHHATPHA 3-
(((1-metun-3-(cy mpumomeTnm)-1 H-mupason-5-ummerun)tno HagranuH-1-omara (mpum. 0,35 M; 1,571, mpum.
0,53 Moutp) 10OABIATH IEPE BRIACPKHBAHUEM peakimonHOH cMecH npu —10°C B Teuenne 18 u. Cmeck Harpesamn
10 20°C u yaamim U3 peakquoOHHOTO COCYIa C MOCICAYIOMCH mpoMbiBkol ¢ moMomsro MeOH (0,6 ). 3arpyxam
DMSO u Harpesamu ero npu nepememmsanuu 10 100°C. 3ateM pacTBOp IMPOMEKYTOUHOTO COCAMHCHHUS (IIPHM.
15 m) 3axaumBanu oOpaTHO B peakTop B TeueHue 2,8 u. mpu 100°C ¢ nocnexayromei mpoMeiskoit DMSO (0,6 ).
INocne BeiaepskuBanus peakuuoHHOH cMecu npu 100°C B TeueHue 0,8 4. B 3aTEM OXJIKICHUA €TO A0 TEMIIEPATy PhI
MeHee 60°C mobasmumu Toayona (29 m) u Boxy (5,8 m) . Temmeparypy cmecu perymuposamu a0 50°C u 3arem
mobGaemsumu cmech BoaH. NaOH (50 Bec. %, 160 T, 2,02 monp) u Boas! (0,9 1) ¢ moCieAyOLICH MPOMBIBKOH BOJOM
(0,12 1). Yepes 10 MuH. HypKHHEI col yaamam. Bepxuuii cioii mpoMeisamu ¢ momomipio pactsopa NaCl (1,74 xr) B
Boge (18,6 m) mpu 53°C m 3areM KOHUCHTPHPOBAIM IIyTEM OTTOHKM pacteopurent (6 1) mpu 160 mGap u
Temmeparype pydamku 85°C ¢ moayueHHEM TOJYOJBHOTO PAcTBOPA HEOUHIIEHHOTO mpoaykra (19,2 kr, 6,1 Bec. %,
1,7 monp). Ero ob0beaunsamm ¢ apyruM TakuMm pacteopoMm (18,6 xr, 5.7 Bec. %, 1,5 mMoup), monyucHHBIM H3 (R,)-
MeTun 6-x7op-7-(3-(ruapokcumerwn)-1,5-mumerwn-1H-mupason-4-un)-3-(3-ruapoxcunponin)-1-metun- 1 H-un gon-
2-kapOokcuiaTa (MPOMEKYTOUHOro coenuaennst 9, 1,19 kr, 98,0 Bec. %, 2,87 MOTb) B COOTBETCTBHH C TAKOH 7KC
mpoueaypoir. OObeaWHCHHBIH pacTBop oummamy mopuusamu (0,84 1 Ha moprmmro, 51 mopuusa) C TMOMOMIBEO
xpomarorpaduu Ha cxkatoit kKooHke (quametp 20 cM x qmmHA 22 CM, OT Kromasil® ¢ qaoxcrzom kpemHus (3,0 kr,
pasmep uwacthi 10 MkM, pasMep mop 60 A), >MOHpOBAHHE C TIOMOIIBEO CMECH TONYOJNAa H 3TAHOJA (NPHMEPHOE
cooTHONIeHHE 00beMOB: 93% Tomyon : 7% 3taHom). PpakuuH MPOAYKTA BBHINAPHBAIN IPH MOHIKCHHOM JABJICHHA
npu 50°C B ABYX 4acTAX 10 NPEKPAICHHUS NEPETOHKH C MoJydeHHeM mpoaykra (91 r u 2,40 xr) B BHAC ICHBL
IMaptum pacteopstmn 8 DMSO (148 T m 3,22 xr) ¢ moayucHHEM pacTBopoB B DMSO (R,)-(+)-mernn-17-xm0p-
5,13,14,22 -retpameTnn-28-okca-2,9-auruna-3,6,12,13,22-
nenTaasarentamuiio[27.7.1.1%7.0111 0142 022 0°*|okrarpraxonTa-1(37).4(38).6.11,14,16,18,20,23,29,31,33,35-
TPHIACKACH-23-KapOoKcuiaTa (MmpPOMeRYTOUHOro coequnennss 17, 239r, 322 Bec. %, 0,112 Mo u 5,63 kr,
37,9 Bec. %, 3,11 MoB) ¢ 0OBeIMHEHHBIM 56% BBIXOAOM; Macca/3apan (ES+), [M+H]™ = 686. 'H SIMP (500 MTI'w,
DMSO-dg, 27 °C) 6 1,97 (s, 3H), 2,16 — 2,27 (m, 1H), 2,32 — 2,42 (m, 1H), 2,89 (d, 1H), 3,08 (d, 1H), 3,07 - 3,14
(m, 1H), 3,16 (d, 1H), 3,36 — 3,42 (m, 1H), 3,43 (d, 1H), 3,48 (s, 3H), 3,69 (s, 3H), 3,76 (s, 3H), 3,77 — 3,83 (m,
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1H), 3.84 (s, 3H), 4.13 (td, 1H), 4,22 (d, 1H), 4.29 (d, 1H), 4,77 (s, 1H), 6.65 (d, 1H), 7,18 (d. 1H), 7.39 — 7.40 (m,
1H), 7.44 —7.48 (m, 1H), 7.47 — 7,51 (m, 1H), 7,71 — 7,74 (m, 1H), 7,90 (d, 1H), 8,08 — 8,12 (m, 1H).

Coenunenne 1: (R)-(H)-17-xmop-5,13,14,22-terpametun-28-okca-2,9-nurua-5,6,12,13,22-
nenTaasarentanukno[27.7.1.147.0141° 0162 0202 033 okrarpuakonTta-1(37).4(38).6,11,14,16,18,20,23,29.31,33,35-

TPHIACKACH-23-KapOOHOBAs KUCIOTA
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3arpy-xamm (Rp)-(H)-metun-17-xa0p-5,13,14,22 -retpamernn-28-okca-2,9-qutna-5,6,12,13,22-

neHTaasarentamuiio[27.7.1.1%7.0111 0142 022 0°*okrarpraxonTa-1(37).4(38).6.11,14,16,18,20,23,29,31,33,35-
TpuacKacH-23-kapOokcmiar (mpomekyrounoe coexuHenne 17, 37.9 sec. % B DMSO, cozepxkamee DMSO
57,3 Bec. %; 2,81 kr, 1,55 momp), DMSO (2,81 xr) u stanox (1,68 xr) B 20 1 peakTop W pacTBOP HATPEBATH C
nepemermmuBanueM a0 50°C. 3arem gobasmumm NaOH (50 Bec. % B Bome; 186 T, 2,33 MOMB) C MOCICAYOLICH
MOTOYHOH MPOMBIBKOH Bomoi (267 mur). Uepes 1,5 u. mo0aBmsuin YKCYCHYIO KHCIOTY (267 mu, 4,66 Mop). 3ateM
Jobasu BOOHBIA 3TaHOd (34,5 Bec. %; 3,0 m) ¢ mocnexyromuM K00aBiIeHHEM AAep Kpuctamms3anuu (Gopmsl A
MOHOTHApaTa (R)-(+H)-17-xm0p-5,13,14,22-rerpamernn-28-okca-2,9-nurna-5,6,12,13,22-
nenTaasarentanukno[27.7.1.147.0141° 0162 0202 033 okrarpuakonTta-1(37),4(38).6,11,14,16,18,20,23,29.31,33,35-
TpHIAcKacH-23-kapOoHoBo# kucioth (0,8 v, 0,001 mop). Cmech B30anTeiBanu npu 50°C B TeucHue 4,5 u., 3areM
MOCTCIICHHO A00aBim cme ae mopuud (4,2 u 1,3 1) Boguoro stanona (34,5 Bec. %) (B TeucHue 4,1 u 0,7 u.
COOTBETCTBCHHO). B3Bech oxnaxkaamu 1o 20°C B TeucHue 2 4. u Beiacpxusaiy npu 20°C B TeueHue 17 4. B3secs
(pUIBTPOBANM TOX BHITSHKKOH M OCAZOK Ha (PWUIBTPE NPOMBIBATH ABAXKIBl C NMOMOIIBI0 BOJHOTO 3TaHONIA
(34,5 Bec. %; 2,7 1 HA MPOMBIBKY) mepex BeICymmBanueM mpu 40°C B BaKyyMHOW HEUH C MOJIy4YeHHEM (OpPMBI A
MOHOTHIpATa (Ra)-(H)-17-xmmop-5,13,14,22-terpamerun-28-okca-2,9-gurna-5,6,12,13,22-
nenTaasarentauiio[27.7.1.1%7.0111 0142 022 0°*okrarpraxonTa-1(37).4(38).6.11,14,16,18,20,23,29,31.33,35-
TpHIACKAcH-23-kapOoHOBOI kucioTH (coequuennsi 1, 1,01 xr, 99.4 Bec. %, >99,9% ¢.c., 94%); macca/3apsan (ES+),
[M+H]" = 672. 'H SIMP (500 MI'n, DMSO-d;, 27 °C) & 1,96 (s, 3H), 2,16 — 2,28 (m, 1H), 2,30 — 2,42 (m, 1H), 2,88
(d, 1H), 3,06 (ddd, 1H), 3,12 (d, 1H), 3,18 (d, 1H), 3,42 (d, 1H), 3,41 — 3,48 (m, 1H), 3,51 (s, 3H), 3,72 (s, 3H), 3,75
(s, 3H), 3,84 (td, 1H), 4,09 (td, 1H), 4,25 (d, 1H), 4,28 (d, 1H), 4,75 (s, 1H), 6,67 (d, 1H), 7,13 (d, 1H), 7,37 — 7,40
(m, 1H), 7.43 — 7,47 (m, 1H), 7,45 — 7,50 (m, 1H), 7,68 — 7,74 (m, 1H), 7,84 (d, 1H), 8,07 — 8,13 (m, 1H), 13,36 (bs,
1H).

Heramu cmocoba anammza HPLC xupamsroii unctorsr: komonka = ChiralPak 1E-3, 3 mxm 4,6 x 250 Mm;
temmeparypa = 40°C; momewkHas (aza = 50:50 sraHOXTeKcaH, coxepxamasi mo oosemy 0,1% TFA, motok

0,8 mu/muH.; oOHapyskeHue ¢ moMompo Y@ mpu 305 uM; BBOA. 00BeM = 10 MKJI (3TO MOYKHO PETyJIHpPOBATH LA
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JOCTIDKCHUS TOAXOIIETO Tpefena OOHApY:KEHHA), BpeMsa BbLAepkuBaHHA 8.5 u 115 MuH. 11t R,- H S,-
SHAHTHOMEPOB COOTBETCTBEHHO.
XRPD ¢opms! A nokazana Ha ¢purype 1, i pe3yIbTaThl IPHBSACHBI B BUAC TAOIUIBI HIDKE (Tabmmia 1).
Taosmma 2. [Muxu XRPD ams popmsr A

Yroa HuTencuBHOCTH
(20+0,2°) (%)
18,2 100,0
12,5 87,7
14,4 82,7
8.4 75,8
17,2 70,4
26,8 644
10,7 59.0
27,7 55,9
30,2 45.6
23,0 42,0
20,5 40,5
19,2 394
7.0 35,9
25,0 353
17,6 34,5
23,7 344
19,8 334
24,5 31,8
22,0 30,9
20,9 30,8
242 28.8
37,6 27.1
31,5 26,9
223 26,5
13,9 253
13,7 23,9
29,0 23,9
34,5 22,9
26.3 21.3
13,1 20,8
29.4 20,7
15.6 19.8
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36,9 17.9
15.1 17.9
36.4 16,7
32.8 16.6
382 16,2
286 16,1
355 14.9

Pesyaprarsr DSC-ananm3a ykaseBaaH HA TO, UTO (popMa A XapaKTCPH3YCTCH SHAOTCPMHUCCKIM IBIICHHCM
JICCOJIbBATAIIMA C Ha4ajaoM mpH npudmmsureasHo 121°C u mukoMm npu npudmusurenasHo 158°C ¢ mocieayromum
SHIOTCPMHUCCKAM SIBICHHCM IUIABJICHIL/PA3IOKECHAS ¢ HavanoM npu npuOmmsutensro 181°C w mmkoM npu
npudmm3uTenbHo 194°C. Pesymprarel TGA ykaseiBaam Ha 1O, uto (popmMa A XapakTepu3yercs NMOTEped MacChl
mpubmmsuTebHO 4,0% mpHu HarpeBaHud OT nmpuomu3uTeabHO 25°C 10 mpuomusuTemsHo 160°C. MnmocTpatuBHAs
tepmorpamma DSC/TGA ¢opmsr A mokazana Ha ¢urype 2.

AHanm3 CTPYKTYphl MOHOKpPHCTAIa MOATBEpAII, 4To (popma A mpencrasisier coOOH MOHOTHIPATHYIO
(¢opmy. Kpucrammorpaduueckue maHHBIC: MOHOKIMHHYCCKAS NPOCTPAHCTBCHHAd rpymma P2(1), pasmepsr
sneMeHTapHoi sueiikn: a = 13.83(3) A, b =7.578(14) A, ¢ =33.57(6) A, p=90.23(2)°, V"= 3518(12) A°.

Ananuz ¢ nomoutbio nopoutkogoiti penmaeernosckoil ougpaxyuu (XRPD)

XRPD-ananu3 npoBoIHIIH C puMeHeHHeM nudpakTomerpa Bruker D4, KOTOpBIH ABIIETCI KOMMEPUCCKH
JoctymabM oT Bruker AXS Inc™ (Mbsaucon, mrat Buckoncus). XRPD-cnekTpsl mojydanu IMyTeM yCTAaHOBKH
obpasua (mpumepHo 20 MI) BELIECTBA JJIA aHAJIHM3a HA IJIACTHHYATHIA ACpKAaTeIb H3 MOHOKPHCTAIA KPEMHHA
(HampuMep, KPEMHHCBBIH AeprKaTeTh 00pa3LoB A1 PEHTICHOBCKOH MU(PAKIHU C HyJECBBIM (DOHOBBIM 3HAYCHHEM
Bruker) u pacnpeaencHus o0pasua B BHAE TOHKOTO CIOS C MOMOINBIO IPEAMETHOTO creiiia. OOpasen Bpamain co
CKOpocThI0 30 000pPOTOB B MHHYTY (IIA YIYUIICHHS CTATHCTHKH IIOJCYCTA) W OOJy4YalH PCHTTCHOBCKHM
H3TyUYCHHUEM, TCHEPUPYEMBIM MEIHOM JUTMHHONW OCTPO(OKYCHOH TpyOKOH, skciuyarupyemoii mpu 40 kB u 40 MA ¢
JrHOH BoHBI 1,5406 anrctpema (1. €. mpubmm3utensHo 1,54 anrcrpema). OOpaser 3KCHOHHPOBAIM B TCUCHHUE 1
CeKkyHab! ¢ mpupameHueM B 0,02 rpagyca yriaa 2-teta (pe>KUM HEMPEPBIBHOTO CKAHUPOBAHHS) B JUAIA30HE OT 2
rpazxycoB a0 40 rpaaycos yria 2-TeTa B pexuMe TeTa-TeTa. Bpems anammza cocrapiino 31 muH. u 41 .

3HaucHmA yria 20 XRPD MOTryT H3MCHATHECS B MPHUCMIICMOM JHAMA30HE, HAMPAMEP, B quana3one = 0,2°, u
TaKHe 3HAYCHUA HHTCHCHBHOCTH XRPD MOTryT H3MEHATHCA IPH H3MEPCHHH IO CYTH TOH K& KPHCTALUTHUECKOH
(bOPMBI IO TETOMY PAAY TPHYHH, B TOM YHCJIC, HAMPHUMEP, MPCANOUTHTCIEHON opucHTAanwH. [IpuHmumsr XRPD
OTHCAHBI B MyONMHKANUAX, TAKUX Kak, Hampumep, Giacovazzo, C. et al. (1995), Fundamentals of Crystallography,
Oxford University Press; Jenkins, R. and Snyder, R. L. (1996), Introduction to X-Ray Powder Diffractometry, John
Wiley & Sons, New York; u Klug, H. P. & Alexander, L. E. (1974), X-ray Diffraction Procedures, John Wiley and
Sons, New York.

DSC-ananus

DSC-anamu3 mpoBoamiu Ha 00pasmax, MOJYUCHHBIX B COOTBCTCTBUU CO CTAHAAPTHBIMH CHOCOOAMH C
mpumeHeHueM DSC-kamopumerpa Q SERIES™ Q1000, aocrymaoro ot TA INSTRUMENTS® (Hero-Kacn, mrar

Henasep). O6pasen; (mpuMepHO 2 MT) B3BCIIHBATH B AMFOMHHHECBOM TUTJIC MI1 00pa3noB u nepeHocuwmm B DSC.
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VYerpoiicTBo MpoayBaiM a30TOM CO CKOPOCTBhIO 50 MII/MUH. M JaHHBIC cobupanu B auanazoHe ot 22°C mo 300°C ¢
NPUMCHCHHEM CKOPOCTH JAHHAMHYECKOTO HarpeaHusa npuOmm3uteabHo 10°C/muHyTa. TemnoBble OaHHBIC
AQHATM3UPOBAH C MPHMEHCHHEM CTAHAAPTHOTO MPOrpaMMHOTO oOecneueHus, Hampumep, Universal v.4.5A ot TA
INSTRUMENTS®.

Tepmozpasumempuyeckuii ananus (TGA)

TGA nposoamim Ha o00pasnax, NOJYUYCHHBIX B COOTBCTCTBHH CO CTAHAAPTHBIMH CIIOCOOAMH, C
TMPUMCHCHHEM TepMorpasuMeTpuueckoro anammsaropa Q SERIES™ (5000, moctymuoro ot TA Instruments
INSTRUMENTS® (Hrro-Kacn, mrara [denasep). OOpasen (MPpUMEPHO 5 MT) MOMCIIATH B ATFOMHHHCBBIA THTCITb
U1 00pa3noB W NepeHoCW d B meub a1 TGA. YerpoiicTBO HMpoayBaid a30TOM CO CKOPOCTBHIO 50 M/MHH. U
JaHHble cobmpamm B auamasoHe oT 25°C mo 300°C ¢ mpuMEHEHHEM CKOPOCTH IWHAMHYECCKOTO HATPEBAHHSA
10°C/munyTa. TemioBble AaHHBIC AHATM3UPOBANH C HMPHMEHCHHEM CTAHAAPTHOTO HPOTPAMMHOTO OOCCICUCHUS,
Hampumep, Universal v.4.5A ot TA INSTRUMENTS®.

IIpumep 1. AKTHBHOCTS in vitro coegnHenus 1

Ananm3 akTwBHOCTH Kacmazel OH NpencTasisieT coOOH KJICTOWHBIN aHAMN3 UIT M3MEPEHHS HHITYKIUH
amonrTo3a B kiaeTkax MOLP-8 (MHOKecTBeHHON MuenoMbl), KMS-12-BM (MHOKeCTBEHHOH MHeToMbl), MV4;11
(octporo muenongHOTO neiiko3a) 1 NCI-H23 (HeMETKOKICTOUYHOTO Paka JISTKOTO) uepe3 6 4. 00padOTKH MOMOTIBI0
uaruduTOpoB Mcl-1. B mepssrit mers 3000 (MOLP-8, KMS-12-BM, MV4; 11) wm 1250 (NCI-H23) kneTox/myHKa
BbiceBasH ¢ 50 MK nurarenbHo# cpeasl (IMDM + 10% FBS + 2 MM L- Glu ana MV4; 11 u RPMI-1640 + 10%
FBS + 2 MM L-Glu m1s Bcex ocTampHBIX) Ha 384-TyHOUHBIX OCIBIX MUKPOIIJIAHINCTAX M HHKYOHPOBAIH B TCUCHHUE
Houn (37°C, 5% CO,, 80% oTHOCHTCIPHOH BIOKHOCTH). Ha BTOpoil ACHB KICTKH OOpabaThIBAIH C MOMOIIBIO
cocquHeHUA | C  DpPUMEHCHHEM  aKyCTHYeckoro fmoszaropa [ia  skuakoctedt ECHO  (10-toueunoe
MOJTy TOTAPH()MHUUCCKOE CEPHUIHOC pPa3BEACHHE, BBICHICE 3HAYCHHEC KOHOCHTpamuu 31,5 MkM, KOHEUHAs
konueHtpanus DMSO 0,3%). Uepe3 6 u. unkybaumn (37°C, 5% CO,, 80% RH) B kaxayo JyHKY I00aBISLTH
25 mxa pearenra Caspase-Glo 3/7 (Promega) u IIaHIeThI HHKYOHPOBAIH MPH KOMHATHOH TEMIIEPAType B TCUCHHE
30 MUH. C 3aIUTOW OT NOMAJAHHUS CBETa. JIFOMHHECUCHLMIO PETHCTPUPOBATU C NPUMEHCHHEM puAcpa A
mukpomianmeros Infinite M200 (Tecan) npu 3HaueHwH BpeMeHH HHTerpuposaHus 100 mc. PaccumrtaHHBIC
3HaucHus1 ECs) ¢ mpuMeHeHHEM MporpaMMHOTO odectiedueHus Jurst aHanm3a GeneData 0000meHs! B Tabaune 2 HAKE.

Ta06mma 2. Pe3ympTaTsl aHATN3A i1 Viltro aKTUBHOCTH KACHA3BI

Knaerounas
Coennnenne I
JIMHUASE
AKTHBHOCTH
kacnaspl, ECsy (HM)
MOLP-8 30
KMS-12-BM 43
MV4;11 20
NCI-H23 193
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