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Dopmymna (1)
WK WX (apMaleBTHUECKU MpuemiieMas coib, rae A, Z, B, R', R>, R’, G, G, u G, sBusorcs
TaKAMH, KaK OIpPEJCIICHO B JaHHOM JOKyMeHTe. Tarke mpemiokeHa (hapMalleBTUYESCKH HpueMiieMast
KOMIIO3HIIUS, coepikarias coeaunerne Gpopmyisl (I) win ero GapManeBTHYECKH NPUEMIIEMYIO COJb.

Taxxe mpeaIokeHbl CHOCOOBI JIEUEHHs pPa3IUYHBIX CEPACYHBIX 3a00JIEBaHUMI M IATOJIOIMYECKUX
coctostHui coeauHeHus MU Gopmyisl (1) mim ux dhapmaneBTHYECKH MPUEMIIEMBIMHU COJISIMU.
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IlepexpecTHBIE CCHLIKA HA POJACTBEHHBIE 3asIBKH

Ora 3as1BKa HCTpaNINBaET MPHOPUTET 10 IpenBapureibHoi 3asBke CLIA Ne 62/619643, noganuoit 19 su-
Baps 2018 rona, nox Haspaanem "CARDIAC SARCOMERE INHIBITORS" u npensaputenshoit 3asske CIIIA
Ne 62/745724, nogannoit 15 oxTsa6ps 2018 roma, mox nazpanmem "CARDIAC SARCOMERE INHIBITORS",
CoJZIepKaHHEe KOTOPOTO BKIIIOYEHO B HACTOSIIEE ONMMCAHKUE B MOJTHOM 00BEME MOCPEICTBOM CCBUIKH AJIS JTFOOBIX
ejei.

O0J1acTh TEXHUKH, K KOTOPOI OTHOCUTCS M300peTeHHe

B maHHOM DOKYMEHTE MPEIIOKEHBI T€TEePOIHKINISCKHE COCTUHEHUS, (hapMarieBTUIECKHe KOMIIO3HUIINH,
COJIep KaIIe TAKHE COCAMHCHUS, U CIIOCOOBI JICUCHUS PA3IMYHBIX CEpACYHBIX 3a00JICBaHUM U MATOIOTHYCCKIX
COCTOSIHUH TaKUMU COCTUHCHHUSIMHU.

YpoBeHb TEXHUKH

N300peTeHne OTHOCHUTCS K ONPEACICHHBIM XHMUYECKUM BEIICCTBAM, KOTOPBIC U30HPATEeIbHO MOAYIUPY-
FOT CapKOMEpPHI CEpAla, W, B YACTHOCTH, K ONPEACICHHBIM XHMHUYCCKHM BEIIECCTBAM, (hapMaIleBTHICCKHM KOM-
MO3HIIMAM H CIIOCO0AM JICUCHUSI Pa3IMIHBIX CEPACYHBIX 3a00ICBaHUI U MATOJIOTUIECKUAX COCTOSHUN.

CapkoMep cepama COCTOWT M3 CETH COKPAaTHUTEIBHBIX M CTPYKTYPHBIX OEJIKOB, KOTOPHIE PEryIHPYIOT
¢yaknmio cepaedHoil MbIbl. KOMITIOHEHTHI capkoMepa cepira MPeACTaBIAIoT cO00H MUIICHH ISl JICYCHUS
pa3nuYHbIX 3a00JIeBaHMNA CepAla M MaTOJIOTHIECKUX COCTOSHUH, HAIPUMEp, TyTEeM YBEINYEHUS COKPAaTUMOCTH
WA COJCHCTBUS MOJTHOM peNaKcaIiy [Isi MOAYIISAIINN CUCTOIMYECKON U TUACTONHICCKON (DYHKIINHU, COOTBETCT-
BeHHO. CHila M CKOPOCTb COKpAIIEHHUS CEepPAEYHON MBIIIIIBI SBISETCS OCHOBHBIM (DaKTOPOM, OMPEICIISIOIINM
(yHKIHIO OpraHa, ¥ MOIYJTUPYETCS NUKIMYCCKUMH B3aUMOJACHCTBUSAMHI aKTHHA M MUO3HMHA. Peryssimus cBs3bI-
BaHUs aKTHHA W MHO3WHA ONPEACISICTCS CEThIO PETYIATOPHBIX OCITKOB MHO(HIAMECHTA H YPOBHEM BHYTPHUKIIC-
tounoro Ca®’. TpONOHHHOBEI KOMIUIEKC ¥ TPOIIOMHO3HH MPEACTABISIOT CO60il TOHKHE (DHIaMEHTHBIC GEIKH,
KOTOPBIC OMPEEIAIOT JOCTYITHOCTh CAWTOB CBA3bIBAHUS aKTHHA, a TAKIKE HCOOXOIUMBIC U PETYIHPYIOIIHE JIeT-
KHE IICTH, a TAaKXKE CBA3BIBAOINNI MUO3HUH 0enok C MOAYIHPYIOT MOJIOKCHUE M MEXaHUYECKUE CBOWCTBA MHUO-
3MHA.

AHOManuu capkoMmepa cepma ObIIH ONpeieTeHbl B KaYeCTBE OCHOBHOM NMPHYMHBI Pa3IUYHBIX 3a00JeBa-
HUH M TIATOJIOTUYECKUX COCTOSHUH cepiia, Takux kKak runeprpoduueckas kapaunomuonatus (HCM) u cepaed-
Hasl HEIOCTATOYHOCTh C coXpaHeHHOU ¢pakiueit Beiopoca (HFpEF). Myranuu B Genkax capkoMepa BBI3BIBAIOT
3aboseBanme, feinas cepAeUHYyI0 MBIy Ju00 "rurep", m1ubo "Tumno" cokpaTuTeTbHON. MOIyasSTOPBI cepAeIHO-
To capKoMepa MOTYT OBITh MCHOJIB30BaHBI U1 BOCCTAHOBJICHHUS OajaHCa COKPATHMOCTH M OCTaHOBKH WIH 00-
parmieHus TedeHus 3a00JICBaHHUS.

CoBpeMeHHBIC areHThI, KOTOPHIC HAIICJICHBI Ha CApKOMEp CEep/Ila, TAKAE KaK HHOTPOTHI (JIekapcTBa, KOTO-
phIC YBEITMYUBAIOT COKPATUTEIHHYIO CIIOCOOHOCTD CEp/Ila), IUI0X0 CEICKTUBHBI B OTHOIICHHUH CEPICYHON TKaHHU,
YTO MPUBOJUT K IMPU3HAHHEIM MOOOYHBIM 3(dekTaM, KOTOPBIC OrPAaHUYMBAIOT WX UCIOJIB30BaHHE. DTH HebOa-
ronpusaTHbIe 3()(HEKTHl BKIFOYAIOT MOBPEKICHUE KICTOK, BEI3BAHHOC MOBHIIICHHBIM PACX0IOM 3HEPTUH, 000CT-
peHHEM HapyIICHUH pelaKcallid W TMOTCHIMATBHBIMUA apUTMOTCHHBIMU TTOOOYHBIMA 3P PEKTaMHU, KOTOPBIE MO-
TYT BO3HHUKHYTH B PE3yJbTAaTE IMOBBIIICHUS KOHIICHTPAIMK IIUT030JpHOTO Cat++ u rukmuyeckoro AM® B uHO-
TPOITHO-CTUMYJIHPOBAHHOM MHOKap/e. YUHTHIBas OTPAHUYCHUS NEHCTBYIOMIMX arc¢HTOB, HEOOXOIUMBI HOBBIC
MOIXOJIBI JUTsI yirydieHus cepaeunoit pynkiuu npu HCM u HFpEF.

[o-mpexxaeMy CyIIECTBYeT OCTpasl MOTPEOHOCTh B areHTax, KOTOPBHIE HCIOJIB3YIOT HOBBIE MEXaHHU3MBI
JIEHCTBUS M MOTYT MMETh JyYIIHEe Pe3yJbTaThl C TOYKM 3PEHUs OOJETdeHHS CHMITOMOB, OE30MaCHOCTH H
CMEpPTHOCTH TIAIIUCHTOB, KaK KPaTKOCPOUYHBIE, TaK M NOJITOCPOUHBIe. HOBBIE areHTH ¢ yIIydIIeHHBIM TepaleBTH-
YECKHM MHICKCOM IO CPABHEHUIO C JICHCTBYIOIIMMH areéHTaMH 00ecreuaT CPeICTBA IS JOCTHIKCHHS STHX KITH-
HUYCCKUX pe3ynbTaToB. CeNeKTUBHOCTh areHTOB, HANIPABJICHHBIX HAa CapKOMEpHI cepina (HampuMmep, myTeM
BO3CUCTBHS Ha MUO3UH CEp/la), ObLIa ONpe/ieiicHa KaK BaXKHOE CPEICTBO IS JOCTHIKCHHS 3TOTO YIIyYIICHHO-
TO TEPaNeBTHYCCKOTO WHACKCA. B HACTOsIIEM pacKpBITUH MPEATIOKCHBI TAKHE areHTHI (B YaCTHOCTH, HHTHOUTO-
PBI CApKOMEPOB CEp/La) U CIIOCOOBI X MPUMEHCHUS. DTH ar¢HTHI SBISIOTCS CEICKTUBHBIMU JUIOCTEPUUCCKUMHU
WHTUOUTOpAMH CEPJICYHOTO0 MHO3HMHA, KOTOPHIC IMOYTH HE BIMSIOT HA MHO3HMH TJankux Meii. [Ipenmymiectsa
STHX COCIUHEHUH BKIIOYAIOT OoJiee MHUPOKUH TepaneBTHUECKIA HHICKC, MCHBIIIEE BIUSHIE HAa CEPACUHYIO pe-
JIAKCAITAIO, JIYIIIYIO (apMaKOKHHETHKY U JIYUITyI0 O€301MacHOCTD.

B Hacrosimem n300peTeHHH TMPeIOKeHBl XWMHYECKHE BEIecTBa, (papManeBTHUECKHE KOMIO3ZHINU H
CIIOCOOBI IS JIeUeHUs cepAedHoi HenoctaTouHoctH, Bkitodas HCM u HFpEF. Kommosunyn sSBASIOTCS MHTH-
OGuropamu capKOMEpOB cepAlla, HapuMep, HHTHONTOpaMU MHO3WHA CEPIIa.
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CymHocTb n300pereHns
Hacrosmunm n3o0perenuem npemioxeHo coequaenne ¢opmyisl (1) unu ero ¢gapmarieBTHUECKH premiIe-
Mas COJIb:
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rae G; mpeacTaBIiseT co0oi -CR4R5—;

G, npencrasiseT coOOM CBI3b;

G; npeacrasnseT co6oit -CR- wu -N-;

Rl, R3, R4, R’u Rg, KX IBI He3aBUCHMO, TIPeCTaBISIOT c000it H, C;-Cg-aiKui, raoreH Wi THIPOKCHUIT,

R? npezactaBiset coooi H, C,-Cy-aJIkuit, TaToreH WK THIPOKCILT;

Z BBIOMPAIOT W3 TPYIIIEL, cocTosmIeH u3 cBs3u, C-Cg-ankmna, -O-, -N(Rg)-, -R*O-, -OR”- u -R”S-;

R’ npeactaBisiet coboit H, Ci-Cy-allkit win IUKITOaTKIT,

A BBIOMpAIOT W3 TPYIIBI, COCTOSIICH U3 (PEHWIAa M 5- WM 6-WICHHOTO T'eTepoapuia, COACPIKAIIETro I0
MEHBIIIeH Mepe OJMH KOJIbIIeBOH aToM N, TIie TPEACTABIAIOMUNA co00i A GEeHIIT WK 5- WiIn 6-4ISHHBIA TeTe-
pOApHIT HE 3aMeIIeH WIIH 3aMeIeH OIHIM HiH Gostee 3amecturemsivu R'Y;

kaxerii R' HesaBucmMo BBIOpaH w3 Tpymmbl, cocrosmeii u3 -C(O)OCH;, MeTHIa, 9THiIa, H30MpOIIIa,
TUTOPMETHIIA, ITUKIIOTPOIIHIIA, IIMKIO0YTHIA W OKCETAaHWIIA, T/Ie KaKIBIH METHII, ST M U30IIPOIIUJI, SBIISIO-
mmiicst R'°, HesaBucuMoO 1HGO He 3aMelieH, TG0 3aMEIIeH OXHUM WIH HECKOJIBKHMH 3aMECTUTCISIMH, HE3aBH-
CHUMO BBIOpaHHBIMU U3 TpymIikl, coctosmiei u3 -OCH;, -OH u -OC(O)CHj;

B BeiOuparor u3 rpynmsl, cocrosimeii m3 H, C-Cg-ankmna, C;-Cg-nmknoankmia, Cq-Cir-apuma u 5-10-
yieHHoro rerepoapuia, npudeM C,-Cg-ankui, Cs;-Cg-niuknoankui, Ce-Cir-apun win 5-10-4yieHHBIH reTepoapui
13 B He 3aMeIleH 1M 3aMeIleH OHIM Wik Golee 3amectutemsmu R'';

kaxerii R'' He3aBHCHMO BBIGPAH M3 IPYIIIBI, COCTOSIICH M3 METHIA, STHIIA, H30MPOIIIIA, LHKIOMPOIIHIA,
mudropmeruna, Tpudropmermia, okco, -C(O)CH;, -C(O)O-tper-Bu, -OCHj3, -OH, -NH,, -Cl, okceranuna, ok-
CaIMa3oNmiIa M a3CTHAMHINA, TIe KaXKIblil OKCAJWA30IMI M a3CTHAMHMIL, sBisrommiicss R'!, He samernen mm
3aMeIleH OJTHAM HJIH HECKOJbKHMH 3aMECTUTEIISIMHU, BRIOPAHHBIMHU W3 TPYIIIBI, cocToseit u3 atuna, -C(O)CHs;,
-C(0)O-tper-Bu, -C(O)OCHj3;, -C(O)NHCH;3, -C(O)NH, u -OCH;, u rae KaKaplii METHII, STHJI U U30TIPOTIHII,
SIBIISTFOTITAMCS R! 1, He 3aMelieH uin 3ameme -OH; u

R*, R u R?, xaxnpiii, npeacrapisior codoit C;-Cg-anku,

TIpUYEM, €CJIM HE yKa3aHO MHOE, Ka)IbIi ONMMCAaHHBIA 3/1€Ch TeTEPOIMKIOANKIII UIIH T€TEPOaApHII, COIEP-
*KUT | mwim 6oee reTepoaroMoB, BeIOpaHHEIX 13 N, O u S; u

IpUYeM Koraa A mpezacraBisieT co00i He3aMelleHHbIH (QeHun uim S-tpudropmerui-1,2,4-okcanuason,
-Z-B ¢parment He npeacrasiusier coboit -OC(CH3); uimm 1-otun-3-ruapoxcn-1,5-qurunpo-2H-nuppoin-2-oxu.

B ogHOM U3 BOIUIOIIEHUH, COEJUHEHHE (bogMynLI (D) mpencrasnser coboit coemuaenue Gopmynst (If):
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CorJiacHo eIe OJJHOMY BOTIIOIICHHIO, Rl, Rz, R’ s R4, R’u RS, KaKJIbIH, IpeacTaBisiioT cooorr H. Cormac-
HO ellie OJHOMY BoruiomeHuto, G, mpencrarisier coooi -CH,-.

CorJiacHo elre 0JHOMY BOILIOIEHU 0, G3 MIPeACTaBIseT cOO0H -CR%.

CorJtacHo elle 0 JHOMY BOIUIOIeHuto, T1e G; mpencrasiseT coboit -CH-.

CortacHo elre 0 JHOMY BOILIOIEHUI0, T1e G3 mpencraBiseT coooi -N-.

CorJiacHo elre 0JHOMY BOILIOIIEHHIO, Rl, R*uR’ KKJIBIN, TIPECTABIAIOT co00i H.

CornacHo emie 0JJHOMY BOIUIOIICHHIO, Z MPEICTABIAET COOOH CBA3B.

CoracHo elie OZJHOMY BOILIOIIEHHIO, Z TIPEACTaBIsieT co0oit -O-.

COrJIacHO eIlie 0HOMY BOILIOLICHHIO, Z TpeacTaBiser co6oit -N(R)-.

CornacHo elie OJHOMY BOIUIOIICHUIO, A BEIOMPAIOT M3 TPYIIIBI, COCTOSIICH U3 (eHIIa, THPA30IIUIa, OK-
Ca30JIuIIa, OKCAINAa30JIiIa, H30KCA30IIIIa, TETPA30IHIIa, TPHA30JIMIIA, THA30IMIA, TMPUMUAIHHIIIA, THPUANHUIIA,
MUPA3HHUIIA U THPUIAa3UHIIIA, KaXIIBIA U3 KOTOPBIX HE 3aMEIICH WK 3aMEIICH OJHUM MU 00JIee 3aMECTHTEIS-
mu R,

CorJiacHO ele OJTHOMY BOTUIOIICHHIO, A TIPEICTABISIET COO0H OKCaIMa3OIvil WIIH M30KCA30JIWI, KaXKIbIi
13 KOTOPBIX HE 3aMEIICH WM 3aMeIeH OJTHUM MK 00JIee 3aMECTHTEIISIMHU R

CorJiacHo elle 0JJHOMY BOIUIOIIEHUI0, A BRIOUPAIOT U3 TPYIIIIBI, COCTOSIICH 13!
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KayK[IbIii M3 KOTOPBIX HE 3aMEIICH WITH 3aMelIeH OTHUM Min 6ormee 3amectutemsmu R,

CornacHo ele 0OJHOMY BOIUIOIICHHIO, A NPEACTABISIET COOOH OKCaAMa30III, KOTOPBIH HE 3aMEIleH HIIH
3amelreH oaHUM 3amectutenem R'.

CornacHo elie 0JHOMY BOIUIOIICHHUIO, A IIPEACTABISET COOON OKCaAMa30iIII, KOTOPBIH HEe 3aMEIleH HIH
3aMelleH OJHUM 3aMeCTHTeIeM, BHIOPaHHBIM U3 IPYIIBI, COCTOAIICH M3 METHIa, ITHIIA, H30MPONiIa, TU(TOp-
METHJIa, MUKJIONPONHIIA U IIHKIO0YTHIIA.

CornacHo erie OHOMY BOIUIOLIEHHIO, A TPEACTaBIsIET cO00I M30KCa30/MI, KOTOPBIH HE 3aMeIleH WM
3aMeIleH OJHUM Wmin Oojiee 3aMECTHTENSIMH, BHIODaHHBIMH M3 TPYMIIBI, COCTOSIIICH M3 METWNA, 3THIA M IH-
¢dropmernna.

CornacHo elie OHOMY BOIUIOLIEHHIO, A TPEACTaBIsIET CO00I M30KCa30/MI, KOTOPBIH HE 3aMeIleH WU
3aMeIleH OJJHAM 3aMEeCTUTEJIEM, BEIOPaHHBIM U3 TPYIIIBI, COCTOSIIEH N3 METHIIa, STHIIA U ANPTOPMETHIIA.

CoracHo elle OJHOMY BOIUIOIIEHHIO, A BBIOMPAIOT U3 TPYIIIIBI, COCTOSIIEH H3:
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e kaxasii R HezaBncnmo BLI6paH u3 Tpynmnsl, coctosmieit n3 H, -C(O)OCH;, meTuia, 3THiIa, H301po-
nmuta, TUPTopMeTHIIa, IUKIOTPONIIIA, MUKJIOOYTHIA U OKCeTaHWa, TAe KaXXAbld METHJI, ST W H3OTPOTIIHII,
sBistrommiics R', HesaBucuMo 1160 He 3aMelneH, 1H00 3aMeIeH OJHHM HIIH HECKOJIBKHMH 3aMECTHTEIISIMH,
HE3aBHCHMO BBIOpAaHHBIMHU M3 TpyHIbl, coctosimer u3 -OCH;, -OH u -OC(O)CH;.

CornacHo eiie OJHOMY BOIUIOMICHWIO, B BeIOMpatoT w3 rpynmsl, coctosmeir u3 C;-Cy-ankumma, C;-Cs-
UKJIOANKIIA, 6-10-4wIeHHOTO apwia, S5- WM 6-4WICHHOTO MOHOIMKIMYECKOTO TeTepoapuiia, COIACPKALICTO 10
MEHBIICH Mepe OJTUH KOJIbIIEeBOH aToM N, 1 8- Wi 9-4wIEeHHOTO OUIIUKIMYECKOT0 TeTePOapuiia, COICPIKAILETO 10
MEHBIICH Mepe OJUH KOJNBIEBOW aToM N, KaIblii U3 KOTOPBIX HE 3aMeEIIeH JIN0O 3aMEUICH OHUM WiIH Ooee
3amecturenssmu R

CoriacHO eIe OJTHOMY BOILIONIEHHUIO, KaXKIbIH R" npencrasiseT coboit C,-Cg-amkum, He 3aMemeHHBIA
WIu 3aMerneHHbi -OH.

CorJiacHo e1ie 0JJHOMY BOIUIOIICHHI0, B BEIOMPAIOT U3 TPYIIIIEI, COCTOSINEH W3 METHIIA, dTHIIA, U30TPOITH-
na, n300yTHIa, TPeT-OyTHiIa, MUKJIOMPOINWIA, NUKIOOYTHIIA, ITUKIIONEeHTHIA, (eHIIa, WHIAHWIA, THA30JIUIIa,
TpHUA30JIMIIa, UMHUIA30JIMIIa, TTUPA30JInIIa, TETPA30JIMIa, OKCA30JIMIa, H30KCA30IIIIa, OKCATHA30IIMIa, TTHPAa3HHY-
Ja, TUPUAA3HHIIA, TUPUMUIUHIIIA, THPUIMHIIA, THPPOIOIHPA30IIIIIa U OCH30MMUIA30JIMIa, KAXKIBIA U3 KO-
TOPBIX HE 3aMCIICH WJIM 3aMEIICH OJJHUM WK 00Jiee 3aMECTUTEIISIMU R

CormnacHo emie 0JHOMY BOILIOIICHHUIO, B mpeacraBnsgeT co0oi METHII, MUPA30IIHII, OKCA30IIIII, TCTPA30JIILI,
W30KCa30JIMII, THA30IHI, UMHIA30JIIIT WM THPUANHUIL, KaXIbIi U3 KOTOPBIX HE 3aMCIICH WU 3aMEIICH OJHUM
i Goree 3amecturersimu R

CornacHo eme 0JHOMY BOIUIOIICHHIO, B mpeacTaBiseT co00l MHPA30IIMI, OKCA30JIMI, TETPa30IUi, U30-
KCa30JI/JI, THA30JIAII, IMUIa30JIVJT WM TIHPUINHIII, KaX Il U3 KOTOPHIX HE 3aMEIleH WIIH 3aMEIIeH OIHUM FITH
Gosee 3amectureasimu R

CorJiacHo erie 0JJHOMY BOIUTOIICHHIO, KaX IbIi R HesaBucuMO BBIOpaH W3 TPYIIII, COCTOSIICH U3 METH-
J1a, 3THJIA U U30TPOMUIIa, MPUYEM KaXKIIbIH METHJI, 3TUIT U U3OIIPOIIHII, SBJISIFOITUICS R“, 3ameried -OH.

CorJiacHo ele 0JHOMY BOILIOIIEHUIO, B BEIOMPAIOT M3 TPYIIIbI, COCTOSIIEH 13!
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Ka)KHLIﬁ N3 KOTOPBIX HC 3aMCIICH WJIM 3aMCIICH OAHUM UIIN 0oJlee 3aMECTUTEIAMU R1 1.
CornacHo cie OAHOMY BOIIJIOICHUIO, B BLI6I/IpaIOT U3 T'PYIIIILI, COCTOHHIGﬁ nus:
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B OJJTHOM U3 aCIICKTOB I/I306peTeHI/I${ COCIMHCHUC MTPEACTABIIACT co0oit

H |
oM _N\W)“N
\,H*N 0

niu €ro (I)apMaIIGBTI/I‘leCKI/I MpUEMJIEMYIO COJIb.

B OJJTHOM U3 aCIICKTOB I/I306peTeHI/I${ COCIMHCHUC IMTPEACTABIIACT co0oit
CH

N\
N
vy
O’N\ N \“L
\V)QN o)
WM ero GpapMareBTHUECKH IPUEMIIEMYIO COJIb.
B OJHOM H3 aCIICKTOB I/I306peTeHI/I${ COCAUHCHHUC Hpe[[CTaBJ'IS[eT C060ﬁ

— O
7 ; >
O~ ﬂ&f—N\

IN—‘—
Ney

WM ero GpapMareBTHUECKH IPUEMIIEMYIO COJIb.
B onHOM M3 acnekToB H300pETEHNUS COSMHEHNE MTPECTaBISIET COO0M
)

gy %

WM ero GpapMareBTHUECKH IPUEMIIEMYIO COJIb.

[MpennoxkeHa Taxke GpapMareBTHUECKast KOMITO3HULIS, COAEpIKalliasi COSANHEHNE 110 N300PETEHUIO HIIH €T
(hapManeBTHYECKU IPUEMIIEMYIO COJIb U (papMarieBTUUECKH NPUEMIIEMBIH SKCIIUITHEHT.

Taroke npeuIokeH crocol JedeHust 3a00IeBaHusl ceplila y CyObeKTa, HyKIAIOIErocsi B 3TOM, BKJIIOYAIO-
Uil BBeIeHHE CyObEKTy COCTUHEHHMS 110 M300PETEHHIO WM ero (papMalieBTHUECKH IIPHEeMIIEMOH COJIH, TIe 3a-
OoneBaHue cepiia MpeACTaBisieT coboil runeprpoduueckyro kapauomuonatuio (HCM - anri: hypertrophic
cardiomyopathy) wim cepaedHyro HeIOCTATOYHOCTh C COXpaHeHHO# ¢pakmueit Beiopoca (HFpEF - "heart failure
with preserved ejection fraction").

B oanoM m3 BommomeHui mM300peTeHHs 3a00JIeBaHUe CepJIIia MPEACTABIIET CO00M runepTpoduIecKyro
kapauomuonatuio (HCM).

Eme B onnHoMm Bomomenun n3zobperenuss HCM siBnsieTcst 0OCTpYKTHBHOMW, MIIM HEOOCTPYKTUBHOM, WM
CBsI3aHA C MyTallMel B reHaX CAapKOMEPHBIX W/HIM HECAPKOMEPHBIX OEJIKOB.

Eme B oqHOM BOIUTOLIEHUH M300peTeHNUs 3a00JIeBaHNE CepLa MPEACTaBIseT cOO0H cepaeyHyro He0CTa-
TOYHOCTB C COXpaHeHHOW (pakiueii Beiopoca (HFpEF).

[Mpennaraercst Takxe crocod MHTMOWPOBAHUS CEPACHHOTO CapKoMepa, BKIIIOYAIOIINIT PUBEICHNE B KOH-
TaKT CEPAACYHOTO CAPKOMEpPaA C COETMHEHHEM I10 N300PETEHHIO WK €ro (papMarieBTHUECKH PUEMIIEMOH COJIBIO.

Cnoco0bl MpUMeHeHHusl

CoenuHenns U (papmaneBTHUECKHE KOMIO3UIUU B JAHHOM JOKYMEHTE MOTYT IPUMEHSTHCS IS JICUCHUS
WA TPOQUIIAKTHKH 3a00JICBAaHNS WIIN TTATOJIOTHYECKOTO COCTOSIHUS Y MHIAUBUAYYMA FITH CYOBEKTa.

He orpanmunBasce Kakoi-mu0O0 TEOPHEH, CAUTAETCS, UTO COSNNHECHUS U (hapMalleBTHYECKIE KOMITO3HIINH,
PacKpBITHIC B JAHHOM JOKYMEHTE, IEHCTBYIOT IyTeM MHTHOMPOBAaHM MHO3WHA. DTO HHIHOMUPOBAHNE MTOTEHIH-
AIBHO YMEHBIIAET KOJMYECTBO HE3aBUCUMBIX TOJIOBOK MHUO3HMHA, B3aNMOJICHCTBYIOIINX C aKTHHOBBIMH HUTSMU,
yMeHbIIast CTeneHb coKparieHns. CHIDKCHHE COKPALIEHHUs CEPIeYHOMN MBIIIIBI MOXKET OBITh BaXKHBIM IS JIede-
HUS 3a00JIeBaHMH cepala, PU KOTOPBIX Ype3MEPHOE COKpAIeHUE SIBISIETCS TpobieMoii. B HeKoTOphIX BapuaH-
Tax OCYIIECTBIICHUS N300pETeHUS MIPEATIOKEHBI CIIOCOOBI JICUECHHS MK MPO(HITAKTUKH CEPACYHBIX 3a00JIeBaHNI
y MHAMBUAYYMa WM CyObeKTa, BKIIOUAIONINe BBEJICHNE HHANBUIYYMY WIH CYOBEKTY, HYXKIAIOIEMYCS B 9TOM,
COCIMHEHUSI TI0 U300PETEHHIO WM €ro (hapMaleBTHYECKH MTPUEMIIEMOH colii. B HEKOTOpBIX BapHaHTax OCylle-
CTBJICHUSI N300PETCHUS MPEIOKEHBI CIIOCOOBI JICUCHHST WM MTPOQHIAKTUKY 3a00JIeBaHNi cep/ua y cyObeKTa,
HYXTAIOIIETOCS B 3TOM, BKIIIOYAIOIINE BBEACHHE CYyOBEKTY TepameBTHYECKH 3()()EKTHBHOTO KOJIMYECTBA II0
MEHBIIEH Mepe OJHOTO XUMHYECKOTO BEIIECTBA, KaK ONMHMCAHO B JaHHOM JIOKyMEHTE. B HEKOTOPHIX BapHaHTax
OCYIIIECTBIICHHUST H300pETEHUS MPEAIOKEHBI CIIOCOOBI JieueHUs 3a00JIeBaHMA cepAra y CyObeKTa, HyKAaroIIero-
Cs B ATOM, BKIIOYAIOIINE BBEACHUE CYOBEKTY TEpareBTHUECKH d(PPEKTHBHOTO KOJIMYECTBA IO MEHBIIEH Mepe
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OJTHOTO XMMHYECKOTO BEIIECTBA, KaK OIMMCAHO B JaHHOM JIOKyMEHTE. B HEKOTOPBIX BapuaHTaX OCYIIECTBICHHS
M300peTeHNs NPEAIOKEHBI CIIOCOOBI JISUEHHS YCTAaHOBJICHHBIX WM AWarHOCTHPOBAHHBIX 3a00JIeBaHUH cepa y
cyOBeKTa, HY)KJIAIOMIETOCS B ATOM, BKIIOYAIOIINE BBEJCHUE CYOBEKTY TEpaeBTHIECKH dPHEKTHBHOTO KOJTHYe-
CTBa TI0 MEHBIIEH Mepe OJHOTO XMMUYECKOTO BEIIEeCTBa, KaK OMICAHO B JAaHHOM JOKYMEHTE. B HEKOTOpHIX Ba-
pHaAHTaX OCYIIECTBICHUS N300pETEHUS TPEIIOKEHBI CITIOCOOBI IPO(UITAKTUKY 3a00JIeBaHNN Cepilia y CYObeKTa,
HYKTAIOUIETOCS B 3TOM, BKIIIOYAIOIINE BBEACHHE CYyOBEKTY TepameBTHYECKH 3()()EeKTHBHOTO KOJIMYECTBA II0
MEHBIIEH Mepe 0THOT0 XUMHYECKOTO BEIIeCTBA, KaK OMICAHO B TAHHOM JOKYMEHTE.

B mHacrosmeM TOKyMEHTE TakKe MPEATIOKCHO IPUMEHEHNE COSIMHEHUS 110 N300PETEHUIO IS H3TOTOBIIE-
HUS JISKAPCTBEHHOT'O CPEJCTBA IS JIeUeHHs 3a001eBaHus cepaua y cyObeKkTa. B HEKOTOPBIX acmekTax Mmpeasio-
JKEHO COEIMHEHHE MM KOMIIO3UIIMS, KaK ONHMCaHO B JJAHHOM JIOKYMEHTE, JUIsl IPUMEHEHHS B CIIoco0e JIeUeHUS
OpTaHM3Ma YelIOBEKa MJIM XMBOTHOTO TIOCPEICTBOM Tepanyu. B HEKOTOPHIX BapHaHTax OCYILECTBICHUs n300pe-
TEHHS B JJAHHOM JIOKyMEHTE TIPEUIOKEHBI COSIMHEHUsI 110 M300pPETEHHUIO JUIsl IPUMEHEHHUS B crioco0e JeYeHus
OpraHM3Ma YeJoBeKa WM )KHBOTHOTO C MOMOLIBIO Tepaniy. B HEKOTOPBIX BapHaHTax OCYLIECTBICHUS H300pe-
TEHHS B IaHHOM JIOKYMEHTE MPEII0KEHb! COSANHEHHUS 110 M300PETEHHIO MM ero (hapMalleBTUIECKH MpUeMIIe-
MYIO COJIb JJIi TIPUMEHEHHS B JICUCHHH WU NPOQHIAKTHKE 3a00iieBaHMS cepiana. B HEKOTOPHIX BapHaHTax
OCYILECTBIICHHS N300PETEHHSI B TAHHOM JOKYMEHTE MPEIUIOKEHBI COSTNHEHHS TI0 H300PETCHHUIO IS IPUMEHe-
HUS B JICUCHUH 3a00JICBaHMA cepiua. B HEKOTOPHIX BapHaHTaX OCYMIECTBICHHUS M300pETEHUS B TaHHOM JIOKY-
MEHTE TPEASIOKEHBI COSINHEHNS 10 U300PETEHHIO U MPUMEHEHHUS B JICYEHUH YCTAHOBIICHHOTO HIJIM JUATHO-
CTHPOBAaHHOTO 3a00NeBaHus cepana. B Apyrux BapmaHTax OCYIICCTBICHHUS M300pPETCHUS B JTAHHOM JOKYMEHTE
MIPEIOKEHBI COSAMHEHUS TI0 N300pETEHHIO ISl MPUMEHEHHUS B IpOoQIIakTHKe 3a00sieBaHus cepana. B Hexoro-
PBIX BapHaHTaX OCYIIECTBIICHUS N300pETCHHUS B JAHHOM JIOKYMEHTE MPEII0KEHBI COSTMHEHHS 110 H300pPETCHNIO
JUISl IPIMEHEHUS B JICUCHUH 3a00JIeBaHMsI MJIM NAaTOJIOTMYECKOTO COCTOsIHUS, cBsizaHHOTO ¢ HCM. B HekoTOphIX
BapUaHTax OCYIIECCTBICHUS M300pETEHHS B JAHHOM JIOKYMEHTE ITPEAJIOKEHBI COSAMHEHUS 110 H300PETEHUIO IS
NPUMEHEHHUS B JICUCHUN 3a00JI€BaHMS MJIM TTaTOJIOTUYECKOIO COCTOSHHMS, CB3aHHOTO C BTOPUYHBIM yTOJIICHHU-
€M CTEHKH JIEBOTO JKeJIyJJouYKa. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHHS M300pETeHHUS B JaHHOM JOKYMEHTE
TIPEUIO’KEHBI COSAMHEHHS TI0 M300pETEHHIO I MPUMEHECHHS B OCJIA0ICHNH CIMIITOMA, CBSI3aHHOTO ¢ 3a00J1e-
BaHHUEM cepama. B npyrux Bapmantax OCYIIECTBICHUS N300pPETEHUS B JAHHOM JOKYMEHTE HPEIIOKEHBI COCIH-
HEHHSA 110 NW300pPETEHHUIO IS MPUMEHEHHS B CHIDKCHHH PUCKA CHUMIITOMOB, CBA3aHHBIX C 3a00J€BaHHUEM CEpALIA.
B npyrux BapmaHTax OCYIIECTBICHUS B HACTOSIIEM IOKYMEHTE INPEIJIOKEHBI COCAMHEHUS M0 M300pETeHHIO,
JUTS TIPUMEHEHUSI TIPH JICYCHUH 3a00JICBaHUS MIIHM TIATOJIOTHIECKOTO COCTOSHHS, CBSI3AaHHOTO C MAJIOH IOJIOCTHIO
JIEBOTO JKEIMyJ0UKa, OOJMUTepanyeii moIOCTH, THIIEPINHAMUYECKAM COKpAIlEeHHEeM JICBOTO JKEIyI0dKa, 3aTpya-
HEHHEM KpPOBOTOKA JIEBOTO XEJyAOuKa, THIepTpodueil cepama, HeOOoNbIHM 00bEeMOM CEepIeYHOTo yaapa, Ha-
pyLIEHHEM pacciiabIeHus JIEBOTO XKeTyl04YKa, BHICOKUM JIaBIICHHEM HAITOJHEHHS JIEBOTO JKEIyI0UKa, HIIeMHen
MHOKapaa uin Guopo3oM cepala. B onpeneneHHbIX BapHaHTaxX OCYLIECTBICHHUS H300pETEHUS B TaHHOM JIOKY-
MEHTE MPEJIOKEHBI COSANHEHUS 110 N300PETEHNUIO, [Tl MPUMEHEHUS TIPH JICUCHUH 3a00JI€BaHMs WM T1aTOJIOTH-
YEeCKOT'0 COCTOSIHHS, CBSI3aHHOTO C MAJIOW IMOJOCTHIO JIEBOTO KENyZ04Ka U o0NuTepanuell mojaocTy, TuuepauHa-
MHYECKHM COKpAaIIEHUEM JIEBOTO JKEITy0UKa, HIIeMHel MroKkapaa win ¢udpozom cepaua. B HekoTopsIX Bapu-
aHTax OCYIIECTBICHHUS HM300pETCHHS B TAHHOM JOKYMEHTE MPEIJIOKECHBI COCIMHEHHUS 10 HW300pPETeHHIO IS
TPUMEHEHHUS B JICUCHIH MBIIICYHOW TUCTPO(rHU. B HEKOTOPHIX BapnaHTax OCYIIECTBICHUS N300pETEHUS B JaH-
HOM JTOKYMEHTE TIPEJI0KEHBI COSANHEHHS 10 N300PETEHHUIO IS IPIMEHEHHS B JICUCHUH OOJIe3HU HAKOTLICHHUS
TIIMKOTeHa B npyrux BapmaHTax OCYIISCTBICHHS H300peTeHHUS B JAHHOM TOKYMEHTE IPEAIOKECHBI COSIMHEHHS
10 M300PETEHHIO U IPUMEHEHUS B MOAYIIAIINH CEPICYHOTO capKoMepa, HalpuMep JUII HHTHOMPOBaHUS cep-
JIEYHOTO capkoMepa. B npyrux BapmaHTax OCYIIECTBJICHHS M300pETECHHS B JaHHOM JOKYMEHTE HPEII0KEHBI
COEIMHEHUSI 110 M300PETEHHIO JJIs TPUMEHEHHS B TOTCHIMPOBAHUH CEPICYHOTO MUO3HHA.
B HEKOTOpBIX BapHaHTaxX OCYIIECTBICHUS H300peTeHns CyObEKT NpeacTaBiseT co0oit MitekonuTaromee. B He-
KOTOPBIX BapHaHTaxX OCYILECTBICHHS N300pETEeHHs CYOBEKT MPEACTABISIET COOOH MBIIIb, KPBICY, COOAKY, KOII-
Ky, CBHHBIO, OBILY, JIOIIIa][b, KOPOBY HJIM YeJIOBEKa. B HEKOTOPHIX BapuaHTax pean3aluy MalueHTOM SBISETCS
4eJloBeK. B HEKOTOPBIX BapHaHTaxX OCYIIECTBICHUS H300peTeHNs CyObeKTa UMEET YCTaHOBJIEHHOE MIIN TUAarHO-
CTHpOBaHHOE 3a00JIeBaHUE cepiia. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHUS H300peTeHUs Y CyOBeKTa ycTa-
HOBJICHA WJIM JTUArHOCTHpOBaHa runeprpoduueckas kapaunomuonarus (HCM). B HekoTOphIX BapuaHTax OCyIIie-
CTBJICHUS N300pPETEHNUS CYOBEKT ITOABEPIKEH PUCKY PA3BUTHS CEPACUHO-COCYAUCTHIX 3ab0eBanmii. B HEKOTO-
PBIX BapHaHTaX OCYIIECTBICHHUS H300pETEHIS CyOBEKT NMEET MYTAIIHIO, KOTOPAast YBEIMYMUBACT PUCK CEPIACUHBIX
3a0oneBaHni. B HEKOTOPHIX BapHaHTax OCYIIECTBICHUS H300pETeHHS y CYyOBEKTa eCTh MyTaIlis, KOTOpas yBe-
JTUYHUBAET PUCK pa3BUTHs runiepTpoduueckoit kapauomuonatuu (HCM). B HeKOTOpBIX BapraHTaX OCYIIECTBIIC-
HUS U300pETEeHHS MyTalusl SBJISE€TCS CApKOMEPHOH MyTalreil. B HeKOTOpBIX BapHaHTax OCYILECTBICHHS H30-
OpeTeHns MyTanus MpencTaBisieT co00i MyTanuio B Tspkenoi nermu Mmuosuna f (MHC-), tpomornna T cep-
neanoit Meinbl (cTnT), memu Tpomomuo3una anega-1(TPM1), cea3siBatomero Muo3us Oenka C cepedHOro
tuna (MYBPC3), Tpononnna I cepana (cTnl)), muozunoBoit Hezamenumoii sterkoit nenu (ELC), tutuna (TTN),
n30()OPMBI JKEITYA0UKOBOI/cepIeuHOI MBIIIIIBI, PETYIUPYIOIIEH JIerkyto nens 2 muozuna (MLC-2), ansda-
aKTHHA cepAeYHor MbIpl, 6enxa LIM B mbrmme (MLP) winn aktuBrpoBaHHO#M poTenH-knHa30ii AMP cyObe-
quauIb ramma 2 (PRKAG?2). B HeKOTOpBIX BapHaHTax OCYIIECTBICHUS M300pETEHHsI MyTalus IIPEACTaBIIseT
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coboii myTtarmio B MHC-f3. B HeKOTOPBIX BapHaHTaX OCYIIECTBICHI N300peTeHNs Y CyOBEKTa yCTaHOBICHA
WX TUATHOCTUPOBAHA THIIEPTpoduUIecKas KapIHOMHONATU 0e3 OATBEPIKICHHON TCHETHYCCKOM ITHOIOTHH.

B HEKOTOpPBIX BapHaHTax OCYIIECTBICHHS N300pPETCHUS CYOBEKT UMEET BRICOKUI PUCK MPOTPECCUPYIOIIUX
CUMIITOMOB. B HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS N300pPETCHUSI CYyOBEKT MMEET BHICOKUH PUCK (HUOPHILIS-
IIUH TIpeACepInii, )KeITyA0UKOBBIX TaXUAPUTMHIH, HHCYIbTA W/UIM BHE3AITHON CMEPTH. B HEKOTOPBIX BapHaHTax
OCYILIECTBIICHHUS M300pPETEHUS CYOBEKT MMEET CHIKCHHYIO (PM3MYECKYyI0 Harpy3Ky. B HEKOTOPBIX BapHaHTax
OCYILIECTBIICHUS M300pETEHHS yMEHBIIEHHYI0 (HM3MUYECKYI0 HArpy3Ky CPaBHHMBAIOT C KOHTPONBHOW TPYIION
COOTBETCTBYIOIIETO BO3pacTa. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS N300peTeHUs CyObEKT UMEeT IpaBo Ha
XHPYPTUYIECKOE BMEIIATEIbCTBO WM YPECKOKHYIO abJIAIHIO IS JIedeHHs 3a00IeBaHuUil cepaa.

B HEeKOTOPBIX BapHaHTax OCYIIECTBICHHUSI M300peTeHMs 3a00IeBaHNe CepIla MpeACTaBIIeT co0oi runep-
Tpoduaeckyro kapauomuonatuio (HCM). B HekoTOpEIX BapHaHTaX OCYHICCTBICHUS M300peTeHUs 3a00IeBaHIe
cepala npexacTtaBisieT coboi obctpykTuBHyto HCM. B HEKOTOpBIX BapuaHTax OCYIIECTBICHHUS W300peTEHUS
3a0oeBaHue cepaua npeacraBisier coboit HeoOcTpykTHBHYI0 HCM. B HEKOTOpPBIX BapnaHTaxX OCYIIECTBICHUS
n3o0perenuss HCM cBsi3aHa ¢ capkoMepHOW MyTaiuei. B HEKOTOpBIX BapuaHTaX OCYIICCTBICHUS H300pETCHUS
HCM cpsi3ana ¢ HecapkOMEpHO# MyTanueil. B HEKOTOPBIX BapuaHTaX OCYIICCTBIICHUS M300peTeHuUs 3a0oicBa-
HHUE cepIa MPeACTaBIseT co00 0OCTPYKTHBHYIO MU HeoOCTpykTuBHYI0O HCM Wi BBI3BaHO CapKOMEPHBIMHU
W/WIIA HECapKOMEPHBIMH MYTAallsIMH. B HEKOTOpPBIX BapHaHTaX OCYIICCTBICHHS HM300pETCHHS CapKOMEpHas
MyTanus peacTaBisieT co0ol MyTanuro B Tshkenoi nenu muoszuna f (MHC-), tpononnna T cepredHoi MbIm-
el (cTnT), memm TpomommosmHa anbda-1(TPMI1), cea3eBatomero Muo3uH Oenka C cepAeyHOrO THIIA
(MYBPC3), tpononnna I cepama (cTnl)), muosunoBo#t HezamennMmoit erkoit nenu (ELC), turuna (TTN), uzo-
(hopMBI JKeTyTOUKOBOM/CepICTHON MBIIIIIBI, PETYIHUPYIOIIEH Jierkyto nenb 2 muoznHa (MLC-2), ansda-akTrHa
CepIeYHON MBIIMILI WK MbledHoro 6enka LIM (MLP). B HekoTOpBIX BapHaHTax OCYIIESCTBICHHS H300peTe-
HUS CapKOMEpHAas MyTalus mpeacTaBiseT coooit myrtarmio B MHC-. B HeKoTOpBIX BapuaHTaX OCYIICCTBICHUS
M300peTeHUsT HecapKOMEpHas MyTallds TMPEACTaBiIseT Cco0Oi MyTamuio B NpoTenHKHHaze AMOD-
AKTHMBUPOBAHHON HEKaTaJIUTHUYeCKOi cyobeanuuisl ramma 2 (PRKAG2).

B HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS H300PETCHUS B TAHHOM JOKYMEHTE IPEICTaBICHBI CITIOCOOKI Jie-
YyeHHs 3a00JICBaHMS WM MMATOJOTHYSCKOTO COCTOSIHUSA, cBsi3aHHOro ¢ HCM, BKIIfoUaroliue BBEACHUE WHIUBU-
IYyMy WIH CYOBEKTY, HYKIAIOIEMYCS B TOM, COSAMHEHUS 110 M300peTeHNI0. B HEKOTOPBIX BapuaHTax OcCyIie-
CTBJICHUSI M300peTeHns 3a00JIeBaHUe MM MAaTOJOIMYECKOe COCTOSHUE IpeicTaBisieT coboit Oonesnr Padpw,
0one3Hp J[aHOHA, METOXOHIPHUANBEHYIO KapAHOMHOIIATHIO MK cuHApoM HyHaH.

B macrosmeM TOKyMeHTE TakKe MPEATIOKESHO IPUMEHEHNE COSIMHEHUS 110 N300PETEHUIO I H3TOTOBIIE-
HUS JIGKAPCTBEHHOTO CPEJICTBA IUIS JICUeHHUs 3a00JIeBaHUS WIHM IaTOJOTHYECKOTO COCTOSHUS, CBSI3aHHOTO C
HCM.

B HeKxoTOpBIX BapHaHTaX OCYIISCTBICHHS M300peTeHHs 3a00JeBaHME ceplla MPeACTaBIseT coOOU cep-
JISTHYIO HEJIOCTATOYHOCTh ¢ coxpaHeHHoU (paknuneli Beiopoca (HFpEF). B HekoTOpHIX BapraHTaX OCYyIIECTBIIE-
HUS W300peTeHUs 3a00IeBaHUE Cep/Illa MPEACTABISIET COO0H MUACTOMUIECKYI0 AuCcHYHKIHIO. B HEKOTOPHIX Ba-
pHaHTax oCyIIeCTBIEHUs H300peTeHns 3a00JeBaHme cepALa NpeIcTaBisieT co0ol KaparnoMuomnaruio. B Hekoro-
PBIX BapHaHTaX OCYMICCTBICHHS U300peTeHHs 3a00JICBaHUE Ceplia MPECTaBIsIeT COOOH MEePBUYHYIO WU BTO-
PUYHYIO PECTPUKTUBHYIO KapIUOMHUOIATHIO. B HEKOTOPHIX BapHaHTaX OCYIISCTBICHHS H300peTeHHs 3a00JieBa-
HHE CepAlla NpeJCTaBIsIeT cOO0H MaTOJOrHIecKOe COCTOSHUE MIIM CUMIITOMBI, BEI3BaHHbIE 3a00J1€BaHHEM KOPO-
HApHOW apTepuu. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHUS M300pETCHUS 3a00JCBaHUE CEp/Ila MPEACTaBISICT
co0oit mHpapKT MUOKap/Ia WIH CTCHOKAPAUIO. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS M300peTeHms 3ab0ire-
BaHHE Cep/IIa MPEICTaBIAET cO00i1 0OCTPYKIHIO JIEBOTO XKEITyI0uKa TpakTa. B HEKOTOPHIX BapHaHTaX OCYIIECT-
BIICHUS M300peTeHUs 3a00JIeBaHUE CepIla MPeACTaBIsAeT co00i THIIepTOHNIecKoe 3abosieBanne cepama. B He-
KOTOPBIX BapHaHTaX OCYIIECTBICHUS N300peTeHNUs 3a00IeBaHNe CepIla IPEACTABISIET COOOH BPOKACHHBIN TO-
POK cepama. B HeKOTOpEIX BapHaHTaX OCYIIECTBICHHS M300peTeHHs 3a00JIeBaHNE Cepla MpeACTaBIsIeT co0o0i
WIIEMHIO CEepALa W/ITH HIIeMUYIECKYI0 O0JIe3Hb cepra. B HEeKOTOPBIX BapHaHTaX OCYIIECTBIICHUS H300pETCHUS
3a0oJeBaHue cep/a MpeAcTaBiseT coboil muadeTnueckoe 3aboneBanue cepana. B npyrux BapranTax ocylect-
BJIEHHS M300peTeHus 3a00IeBane cepua IpeICTaBIsIeT CO00 XPOHNUECKYIO CepIeUHYI0 HEIOCTATOYHOCTh. B
HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUs M300peTeHHs 3a00JieBaHHE cepala NpeACTaBisieT co0oi HemocTaroy-
HOCTB TIPABOTO JKENIYA0YKa. B Ipyrux BapuaHTax OCYyIICCTBICHUSA N300pEeTeHUs 3a00JIeBaHUC Cep/Lia MPECcTaB-
JseT co00M KapAHMOPEHAIBHBIA CHHIPOM. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHUS M300pETCHUsS 3a00JicBaHHE
Cep/IIa MpeacTaBisieT co00i MHOWIBTPATUBHYIO KapJAHMOMHOIATHIO. B HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS
n300pereHust 3a0oyeBaHme cep/a MPEICTaBIsAeT coO0M MaTOJOTHMYECKOe COCTOSHUE, KOTOPOE MPEACTaBISIET
c000¥1 MM CBS3aHO C CEPJICYHBIM CTAPSHUEM HJIM TUACTOJUYECKON aucyHKIMeH BCIeACTBUE cTapeHus. B He-
KOTOPBIX BapHaHTaxX OCYIIECTBICHUS M300peTeHHs 3a00JeBaHME Cepllla MPEICTaBIsIeT co00H MmaToIorndeckoe
COCTOSIHHE, KOTOpOE MPEeACTaBIsIeT OO0 MM CBA3aHO C THIIEPTPOUEH JIEBOTO KeTyI0UKa W/WIN KOHIICHTPH-
YECKHM PEMOICIHPOBAHUEM JICBOTO JKEITYyA0UKa.

B HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS U300PETEHUS MPEATI0KECHBI CIIOCOOBI JICUCHUS 3a00JICBaHUS UITH
MATOJIOTUYECKOTO COCTOSIHUS, CBSA3aHHOTO C BTOPUYHBIM YTOJIICHHEM CTECHKH JICBOTO KEIyJI0YKa, Y WHIIMBH-
JIyyMa WM CYOBEKTa, BKIIIOYAIOIINE BBEACHUC UHIUBUAYYMY HIH CYOBEKTY, HY)KIAOMIEMYCS B 3TOM, COCIUHE-
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HUS 10 M300pETCHUI0. B HEKOTOPBIX BapHaHTaX OCYIICCTBICHHS M300peTeHUsS 3a00JIeBaHUE MPEICTABISCT CO-
0Ol THIEPTOHMIO, TIOPOKU cepla (a0pTaNbHBIA CTEHO3, PErYPTHUTAllUs MUTPAIBHOrO KiamaHa), MeTaboynde-
CKHE CHHIPOMBI (I1abeT, OKUpPEHHE), TEPMUHAIBHYIO CTaJMI0 TTOYEYHOW HEZOCTATOYHOCTH, CKIEPOICPMHUIO,
aIrHOd BO CHE, aMIIION103, Oosie3Hb ®abpu, 6one3ns Opunpeiixa, atakcuro Opuapeiixa, 601e3Hb JlaHOHA, CHH-
npoM Hynan u 6omne3ns [Tomrre.

B HacrosiieM JOKyMEHTe TakKe MPEI0KESHO NMPUMEHEHHE COCMHEHHUS 10 W300PETEHUIO [T M3TOTOBJIC-
HHS JISKAPCTBEHHOT'O CPECTBA JUIsl JICUCHUsI 3a00IeBaHusI MM [ATOJIOTHYECKOTO COCTOSHHS, CBSI3aHHOTO C BTO-
PHYHBIM YTOJIICHUEM CTEHKH JICBOTO XKEITyI0UKa.

B HEKOTOpBIX BapHaHTaX OCYIICCTBJICHUS M300pETCHHS MPEIUIOKEHBI CIIOCOOBI OCIA0ICHUS CHMIITOMOB,
CBSI3aHHBIX C 3a00JICBAHUEM CEpAla, Y CYObEKTa, BKIIOUYAIOIINE BBEACHUC MHIUBUAYYMY WIH CyOBEKTY, HYX-
JTAIOIIEMYCSI B 3TOM, COCIMHEHUS 10 H300PETCHUIO, MPUYEM CHUMIITOM BBIOMPAIOT U3 OJHOTO I OOoJiee U3 IUIO-
XOU WJIM TIOHMDKEHHOM AJTACTHYHOCTH CEPJIlia, IIOXOTO WK MOHIKECHHOTO JHACTOIMYCCKOTO PaCCIabICHHUS Jie-
BOTO JKCITyTOYKa, HCHOPMAJIBHOTO JIABJICHUS B JICBOM IIpelcepauy (HApuMep, aHOMAaIBHO BBICOKOC JIaBJICHUE
JICBOTO MPEICEePAns), TAPOKCU3MATBHOM WITH TOCTOSHHON (DPUOPMILISAIMA TIPECePANiA, TTOBBIIICHHOTO JaBICHUS
JIEBOTO TIPEJICEP/Ns U NABIICHHS 3aKIIMHUBAHUS B KalMIUIIPAX JIETOYHON apTepuH, MOBBIIICHHOTO JTUACTONINYEe-
CKOT'O JABJICHUS JIEBOTO XKETyA0uKa, 0OMOpPOKa, KeTyJA0UYKOBOI peakcalui BO BpeMs JracTouibl, hrudposa xe-
JyZ04YKa, THIEPTPO(GUHU JIEBOTO JKEeMYI0UKa, MACChl JICBOTO KEIyA04YKa, YBEIHMUCHUS TOJIIMHBI CTEHKH JICBOTO
JKETYA0UKa, HEMPOXOAUMOCTH CPEIHEH MOJOCTH JIEBOTO XKEITyI0UYKa, YBEIHMUCHHUS! CUCTOJIMUECKOTO TEPEIHETO
JIBIDKCHHUSI MUTPAJIBHOTO KIIalaHa, OOCTPYKIMH OTTOKA U3 JICBOTO JKEIyN04YKa, OO B TPY/IH, OJBILIKH TIPH Ha-
rpy3Ke, peqoOMopoKa, aHOMaJIbHOI HArpy3KH U YCTAJIOCTH.

B HEKOTOpBIX BapHaHTax OCYIIECTBICHUS HM300pPCTCHUS IMPEIUIOKEHBI CIIOCOOBI MOHMKCHUS PUCKA CHM-
MTOMA, CBSI3aHHOTO ¢ 3a00JICBaHUEM CEp/la, Y CyObeKTa, BKIFOYAIOIINE BBEICHUC HHIUBUAYYMY HIIH CYOBCKTY,
HYXJAIOUIEMYCsl B 3TOM, COCAMHCHHS TI0 H300PETCHHUIO, PUYEM CUMITOM BEIOMPAIOT M3 OJHOTO Win Ooliee U3
BHE3aITHON CEepACYHON CMEPTH, TUIOXOH WM IMOHIKCHHOHN 3JACTUYHOCTH CEpIIla, TUIOXOTO U MOHMKECHHOTO
JINACTOJIMYCCKOTO pacciaaliIeHus JICBOTO KEIyI0YKa, HCHOPMAIILHOT'O JABJICHHS B JICBOM INpEACepIuu (HAmpu-
Mep, aHOMAJIbHO BBICOKOE JIABJICHHE JIEBOTO IMPEACEPINsi), MapOKCU3MAIBHON MM IIOCTOSIHHON (HOpUILIAIIUK
npesicepAnii, TOBBIILICHHOTO JaBJICHHUS JIEBOTO MPEJCEpIus U NaBICHUs 3aKJIMHUBAHUS B KaMJULIPaX JIETOYHOM
apTepHH, TOBBIIIEHHOTO JHACTOJNYECKOrO AABJICHHS JICBOTO JKeNyJ04Ka, 0OMOpPOKa, XKEITyI0YKOBOW pesakca-
LMK BO BpPEeMs JMACTOIIBI, GUOpPO3a KedyA0uKa, TUIEPTPOPHHU JIEBOTO JKEIyI04YKa, MAcChl JIEBOTO KEIYyI0uKa,
YBEJIMYCHUS] TOJIIIMHBI CTEHKH JIEBOTO JKENyN0YKa, HEMPOXOAUMOCTU CpPEAHEH MOJIOCTH JIEBOTO JKENyI04Ka,
YBEIMYCHHUS] CUCTOJIMYIECKOTO MEPEAHEr0 JABMKEHHS MUTPAILHOTO KianaHa, OOCTPYKIMU OTTOKA U3 JIEBOTO XKe-
JyJ0YKa, OOJH B TPY/IH, OJBIIIKYU IIPH HATPY3KE, MPEIOOMOPOKa, aHOMATBHOM HATPY3KU H YCTAIOCTH.

B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS U300pETEHUS MPEATI0KECHBI CIIOCOOBI JICUCHUS 3a00JICBaHUS UITH
MATOJIOTUYECKOTO COCTOSIHUSA, CBSI3aHHOTO C MaJIOH MOJIOCTBIO JICBOTO JKEIYA0YKa, OOMUTEpAIMeH MOJIOCTH, TH-
MepIMHAMUYCCKAM COKPAIICHUEM JICBOTO JKEITYI0YKa, 3aTPYAHEHUEM KPOBOTOKA U3 JICBOTO JKEITyIOYKa, THIICP-
Tpoduei cepima, HEOOIBITUM OOBEMOM CEPACYHOTO yAapa, HapYIICHHEM pacclalleHus JICBOTO JKEIyHIodKa,
BBICOKUM JTaBJICHUEM HATOJHCHUS JICBOTO JKEITYyIOYKa, HIEMHEH MHOKapaa wid GuOpo3oM ceplia y HHIUBH-
JyyMa Wi cyObeKTa, BKIFOUAIOIUe BBEJCHUE HHANBHIYYMY WM CyOBEKTY, HY)KJIAIOMIEMYCsl B 3TOM, COE/IMHE-
HUS TI0 U300pETEHUIO.

B HEKOTOPHIX BapUaHTaX OCYLIECTBICHUS U300PETEHHS MPEIOKEHBI CIIOCOOBI JICUSHNUs 3a00JICBAHUS HIIH
MATOJOIMYECKOI0 COCTOSIHUSI, CBSA3aHHOTO C MAJIOW TMOJIOCTHIO JIEBOTO JKENYJO04Ka M OOJIUTEpalueil MmojocTy,
THIEPAMHAMUYECKUM COKpAI[EHHEM JIEBOTO XKeTyA0uKa, HIIeMUuel MroKapa wii Gudpo3om cep/ua y HHIUBH-
JIyyMa WM CYOBEKTa, BKIIOYAIOIINE BBEACHUC UHIUBUAYYMY HIH CYOBEKTY, HY)KIAOMIEMYCS B 3TOM, COCIUHE-
HUS 110 U300PETECHUIO.

B HacrosIeM TOKyMEHTE TaKKe TMPEII0KCHO MPUMEHEHUE COSMHEHUS TI0 U300PETEHUIO [Tl H3TOTOBIIC-
HUS JICKAPCTBCHHOTO CPEJCTBA JUIsl JICUCHUS 3a00JICBAHMS WM MATOJOTHYSCKOTO COCTOSHHUS, CBI3aHHOTO C Ma-
JIOW TIOJIOCTBIO JICBOTO JKEIYA0YKa U OOJIUTEepaIieldl OJIOCTH, TUIICPIUMaMUYSCKUM COKPAICHHEM JICBOTO XKe-
JMyJ0YKa, UIIeMHUCH MuoKapaa win Gudpo3oM cepia.

B HEKOTOpBIX BapUaHTaX OCYILIECTBICHHS M300pETEHHS MPEIIOKEHBI CIIOCOOBI JIeYEHHsT MBIILICUYHOH JIHC-
TpouH y HHAMBHUIYYMa WU CyObEeKTa (HalpuMep, MbIIeTHast TucTpodus [ioeHna), BKIOYAIONe BBEACHHE
UHIUBHIYYMY WIH CYOBEKTY, HYXKIAIOMIEMYCsl B 3TOM, COSUHEHNUS 110 M300peTeHnI0. B HacTosIIIeM JOKYMEHTe
TaKKe MPEIIKEHO NPUMEHEHHE COSTUHEHHS M0 M300PETEHUIO ISl M3TOTOBJICHUSI JISKAPCTBEHHOTO CPEICTBA
JUTSI JISYSHUST MBIIISIHBIX TUCTPOdUI, MBIIIedHass JucTpodus JromenHHa).

B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUSI M300pETEHHUs MPEIIOKEHBI CIIOCOOBI JIeYeHHs WIn TpoduIaK-
TUKU OOJIC3HM HAKOIUICHUS TIUKOTCHA Y WHIUBHIYyYMa U CYOBEKTa, BKIIOYAIOIINE BBCACHUC HHIUBUIYYMY
WIN CYOBEKTY, HYXKJAIOIIEMYCsl B 3TOM, COCTUHEHUS M0 U300peTeHN0. B HacTOsAIeM TOKyMEHTE TaKkKe Ipe/-
JIOXKCHO MPUMCHCHHE COCTUHCHUS MO0 N300PETCHUIO ISl U3TOTOBIICHUS JICKAPCTBEHHOTO CPEICTBA IS JICUCHHUS
00JIe3HH HAKOIUICHUS TJIMKOTCHA.

Taxxe mpeUToKEHBI CIIOCOOBI MOIYJISIIIAN CEPACYHOTO CapKOMepa Y HHIUBHIyyMa HITH CYOBEKTa, IPUIEM
9TOT CIOCOO BKIIFOYACT BBEACHUEC MHIUBHIYYMY WIH CyOBEKTY, HY)KIAIOMIEMYCS B 3TOM, TCPAIICBTUICCKH (-
(heKTHBHOTO KOJMYECTBA MO MEHBIICH Mepe OJJHOT0 XMMHUYECKOI0 BEIECTBA, KaK OMUCAHO B JIAHHOM JIOKYMEH-
Te. B HEKOTOpBIX BapUaHTAaX OCYILECTBICHHUS U300PETEHHs MPEII0KEHbI COCOObI HHTHOMPOBAaHHS capKoMepa
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Cep/IIa, BKIIOYAOIIUE MPUBEJCHUE B KOHTAKT CapKoMepa cep/lla Mo MEHBIICH Mepe ¢ OJHUM XUMUYECKHUM Be-
IIECTBOM, KaK OIMCAHO B TAHHOM JOKYMEHTE, TAKMM KaK COCIMHECHUE 0 n300peTeHnto. Kpome Toro, B JaHHOM
JOKYMEHTE TPeII0KEeHO IPUMEHEHHE 110 MEHBIIIEH Mepe OJHOTO XMMHUYECKOTO BEUIECTBA, KaK OMHMCAHO B JaH-
HOM JOKYMEHTE, TaKOTO KaK COCTMHEHHE IO M300PETEHHIO IPH M3TOTOBICHUH JICKAPCTBEHHOTO CPEACTBA IS
MHTUOMPOBAHUS CEPIIETHOTO CapKOMepa YeJI0BeKa MIN CYyOBeKTa.

Taxxe mpemIoKeHbl CIIOCOOBI MOTEHIIMPOBAHUS CEPACYHOIO0 MHO3MHA Y WHAWBHAYyMa WIH CyOBEKTa,
MPUYEM 3TOT CITOCcO0 BKIIFOYAET BBEICHUE HHANBHAYYMY WIH CYOBEKTY, HYKAAIOMIEMYCS B 9TOM, TepaneBTHIC-
cKH AP PEKTHBHOTO KOJIUIECTBA TI0 MEHBIICH Mepe OJHOTO XUMUYECKOTO BEIIECTBA, KaK OIMMCAHO B JAHHOM JI0-
KYMCHTE, TAKOTO KaK COCAMHEHHE 10 n300pereHuro. Kpome Toro, B JTaHHOM JTOKYMEHTE MPETIOKCHO PUMEHE-
HUE 110 MEHBIIICH Mepe OJTHOT0 XHMHYICCKOTO BEIIECTBA, KaK OIMKMCAHO B TAHHOM JOKYMEHTE, TAKOTO KaK COCIH-
HCHHE M0 M300PETCHHIO TPU U3TOTOBJICHHUU JICKAPCTBCHHOTO CPEACTBA JJI YCHICHUS CEPICYHOTO MHO3WHA Y
WHIUBUAYYMA WU CYOBEKTA.

B HEKOTOpPBIX BapHaHTaX OCYIICCTBICHHS W300pPETEHUS CIIOCOOBI, MPEIIOKECHHBIC B JAHHOM JOKYMCHTE,
JIOTIOTHUTEIBHO BKJIFOYAIOT MOHUTOPUHT 3P eKTHUBHOCTH JieueHus. [IpuMephl moka3aTeneil BKIIIOYAroT B ce0s,
HO HE OTPAHMYMBAIOTCS YIYUIICHHEM OJHOTO MU OoJiee W3 Cenyommx (pakTopoB: (GpyHKIOHAIBHAS KIACCH-
dukanmst Hpro-Mopkckoii kapamonorndeckoii acconmannn (NYHA), dusmdeckass Harpyska, 31acTHIHOCTH
CepIa, THACTOINIECKOe pacciabieHne JeBOTO KellyJ0uKa, JaBJICHNUE B JIEBOM IPEACEPIUH, TapOKCH3MaIbHAS
WIIN TIOCTOSIHHASL (PUOPWIIAINS NpeAcepAnii, JaBlIeHHE JICBOTO Mpencepars U AaBlCHHE 3aKIMHUBAHUS B Ka-
MIUISIpaxX JISTOYHOM apTepyH, JHACTOINYECKOE AAaBJICHHUE JIEBOTO KETyI0dKa, 0OMOPOK, JKEITyA0UYKOBas pellak-
camys BO BpEeMs JHACTOJBI, GHOPO3 Kemyaouka, THIePTPOQHs JICBOTO KEeTyJ0UKa, Macca JIEBOTO JKEIyI0UKa,
TOJIIIMHA CTEHKU JICBOTO JKEIYI0YKa, HEMPOXOAUMOCTh CPEAHEH MOJOCTH JICBOIO XKEITyMO0YKa, CHCTOINUCCKOEC
MepeiHee TBMKCHUE MUTPAIBLHOTO KJIalaHa, HEMPOXOAUMOCTh BRIHOCSIIIETO TPAKTA JICBOTO KETyI0uKa, O0Jb B
TpyIH, OABIIIKA IIPU Harpyske, IperoOMOpoK, HapyleHne Gpu3ndeckoil paboTOCIIOCOOHOCTH M yCTaJIOCTb. DTH
MOKAa3aTeIM MOTYT KOHTPOJIHPOBATHCS CIIOCOOAMHU, H3BECTHBIMU B JAHHOW OOJIACTH, BKIIFOYAs] CAMOOTYCTHOCTE;
OKT, B Tom umcine amOynaropnas DKI'; sxokapauorpadus; MPT cepaua; KT; Onorcust; kapAnuomyibMoOHaIb-
HbIEe TeCTHI ¢ pusndeckoit Harpyskon (CPET); u akturpadms.

B HeKxoTOpHIX BapHaHTaX OCYIIECTBICHHA M300PETCHHS COCIMHEHHE YMEHBIIAET COKPATUTEIHHYIO CIIO-
COOHOCTh KapIHOMHOLNTA. B HEKOTOPHIX BapHMaHTaX OCYIIECTBICHHS M300pPETCHHS COCIMHECHHE CHIDKAET CO-
KpaTUTEIbHYIO CIIOCOOHOCTh KapanomMuonura 6osee ueM Ha 40%, nanpumep, 6osee 45%, 50%, 60%, 70%, 80%
i 90%. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS M300PETCHHS COSAWHEHHE CHIDKAIO COKPAaTHMOCTH Kap-
nmuomuoruToB Ha 40%-90%, Hanpumep 40%-80%, 40-70%, 50%-90%, 50%-80% umu 50%-70%. B HEKOTOpHIX
BapHaHTaX OCYIICCTBICHUS H300PETCHUS COCTUHCHUE CYIICCTBEHHO HE U3MEHSIET MEPEXOHBIC MPOLECCHI Kalb-
Ul B KapAHUOMHOIUTE. B HEKOTOPBIX BapHaHTAaX OCYIICCTBICHUS W300pPETCHUS COCAMHCHUC CHIKACT aKTHB-
HocTh AT®a3sl B kapauomuonute. CriocoObl n3MepeHus: cokpatumocti, ATda3HO#T aKTHBHOCTH M TIEPEXOTHBIX
MPOIIECCOB C KAIILIMEM HM3BECTHBI B TAHHOUN OOJIACTH, HAIPUMEP, IO METKAM KaJIbIUs, dJCKTPO(PHU3HOIOTHYIC-
CKUM 3aITUCSIM U MHUKPOCKOIIMYCCKHM H300pakeHUsIM. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS H300pETCHUS
COEIMHEHHUE HE OKa3bIBAET 3HAUNTEIHLHOTO MHIMOMPOBAHMS WM HHIYKInH Oenka nuroxpoma P450 (CYP).

B HEeKOTOpHIX BapHaHTaX OCYIIECTBICHUS N300peTeHUs CyOBEKT UMEET CTECHKY JIEBOTO JKETyIO0dKa, KOTO-
past Tojme, 9eM OOBIYHO J0 JICYCHHUS. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS M300pETeHUS Y CYOBEKTa TOJ-
IIMHA CTEHKH JICBOTO JKEIYyA04YKa coCTaBisieT 6onee 15 MM, Hampumep, 6omee 18 mm, 20 MM, 22 MM, 25 MM WK
30 MM 110 J1eYeHns. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHIS H300PETEHHUS TOJIIIMHA CTEHKH JIEBOTO JKEITyI0uKa
yMeHbIaeTcst 6onee yeM Ha 5%, Hanpumep, 6oiee 8%, 10%, 12%, 15%, 20% wumu 30% nocne nedenus. Ton-
IIMHA CTCHKH JICBOTO JKEIYA0YKa MOXKET OBITh U3MEPEHA CIIOCOOaMU, U3BECTHBIMY B JIAHHOW OOJIACTH, TAKUMHU
KakK dXoKapauorpadus, koMmmnboTepHas Tomorpadus wiu MPT cepaua.

B HEKOTOpBIX BapHaHTaX OCYIICCTBIICHUS H300pETCHUs CyOBCKT MMEET aHOMAaJbHBIN (UOpO3 cepana 1o
JieueHus. B HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS M300pETCHHS aHOMAIBHBIA (GHOPO3 cepima cHmxkaercs 00-
nee yeM Ha 5%, Hanpumep, Oosee ueM Ha 8%, 10%, 12%, 15%, 20% wnu 30% mocne nedenus. udbpo3 cepma
MOKET OBITh H3MEPCH CIIOCO0AMU, U3BECTHBEIMHE B JAHHOW 00JIACTH, TAKUMHU Kak Ouoncus win MPT ceppa.

B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS M300PETCHUS CYOBEKT CHU3MI (PU3UUECKYIO HAarpy3Ky /0 Jede-
HUS. B HEKOTOPHIX BapMaHTaX OCYIISCTBICHHS M300peTeHHs (U3UUecKas Harpys3ka CyOBeKTa yBEITHMIHBACTCS
Oonee uem Ha 5%, Harpumep, 6omnee gem Ha 8%, 10%, 12%, 15%, 20% wmm 30% nocie iedeHus. B HekoTOphIX
BapHaHTaX OCYIICCTBICHHUS M300peTeHUs (U3MIecKas HarpysKa M3MepseTcs ¢ MOMOIIBI0 KapAHOITyIbMOHAb-
HBIX TecToB ¢ ¢u3ndueckoit Harpy3koit (CPET). CPET usmMepser msmeneHus B notpednennn kuciopoaa (VO,
Mmakc.). Metoasl m3mepenuss CPET u VO, makc. xopomo u3BecTHbl B TexHuke (Malhotra et al., JACC: Heart
Failure, 2016, 4(8): 607-616; Guazzi et al., J] Amer College Cardiol, 2017, 70 (13): 1618-1636; Rowin et al.,
JACC: Cariovasc Imaging, 2017, 10(11): 1374-1386). B HexoTOpBIX BapHaHTax OCYIIECTBICHUsSI M300peTCHUS
VO, makc. ynyumaercs Gomee uem Ha 1 mi/kr/m’, mampumep, Gomee wem 1,2 mu/kr/m’, 1,4 mm/xr/m®, 1,5
Mi/kr/m, 1,7 mur/kr/v?, 2 Miv/kr/m?, 2,2 mur/kr/v?, 2,5 mov/kr/m?, 3 mir/kr/m?, 3,2 Mov/kr/m” wne 3,5 Mi/kr/M? mocie
JICUCHUSL.

B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS H300peTeHUs Y CyObeKTa MMeeTcs (PYHKIMOHANBHAS KiIacCugu-
xarst 11, 11T i IV Hero-Mopkckoii kapauonorndeckoii accommanmi (NYHA) 1o Hagana nedenust. B HekoTo-
pPBIX BapHaHTaX OCYIIECTBJICHUS M300peTeHus1 y cyObekTa nMeeTcs GyHKIHoHambHas knaccupukanus 11 wmm
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v HLm-ﬁOpKCKOﬁ kapauonoruueckoi accounanuu (NYHA) no nauana nedenus. B HeKOTOpBIX BapuaHTax
OCYIIIECTBIICHHS M300pETeHHs y CyOBhekTa HMeeTcss QyHKIMOHaTbHas Kiaccupukamms 1V Hero-Mopkekoii kap-
nmuonorndeckoit accormarmu (NYHA) no Hagana nedenns. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS N300peTe-
HUSL CYOBEKT OCTaeTCsl B TOM ke (QyHKIHOHATEHOM Kiacce NYHA wim uMeeT MOHMKEHHBIA (YHKIIMOHATBHBIN
kiacc NYHA nocne nedenus.

B HEKOTOPHIX BAPHAHTAX OCYILECTBICHMS H300peTermst VO, MaKc. yiydiaercs 6onee dem Ha | MI/Kr/v’,
HanpuMmep, oonee dem 1,2 MH/KF/MZ, 1,4 MH/KF/MZ, 1,5 MH/KF/MZ, 1,7 MIV/KT/M® a2 MH/KF/MZ, U CYOBEKT UMEeT
CHW)XECHHBIN (QyHKIMOHANBHBIN Kinacc NYHA mocne yiedeHus. B HEKOTOPBIX BapwaHTax OCYIICCTBICHUS H30-
operenus VO, Makc. ymydiraercst Ooiee yem Ha 2,5 Mi/kr/M%, 3 Miv/kr/m%, 3,2 wov/kr/m? wim 3,5 Mi/kr/MY u
CyOBEKT ocTaeTcsi B TOM ke (pyHKunoHanbHOM Kkitacce NYHA wii uMeeT CHIDKEHHBIH (YHKIIMOHAIBHBIN KIIacc
NYHA nocne neuenust.

B HEKOTOPHIX BapHaHTaX OCYMICCTBICHUS U300PCTCHUS CXKCTHCBHAS ICATCIBHOCTD W/MIU YPOBEHb aKTHUB-
HOCTH CYOBEKTa yIYYIIACTCS MMOCIC JICUCHUS. Y ITYyUIICHHYIO eKECTHCBHYIO JCSITCIBHOCTD H/WIH YPOBCHD aKTHB-
HOCTH MOHO U3MEPHUTh, HAIIPUMEP, C IOMOIIBIO BEJACHUS KypHAIa Win akturpadun, tTakux kak FitBit wim Fit-
Bit-11o100HBIE HAOIIOIEHHUS.

B HEexoTOpHIX BapHaHTaX OCYIIECTBICHUS N300peTeHHS Y CyObeKTa HaOII0MaeTCsl OJTHO MK OoJiee U3 ciie-
Iyronmx (hakTopoB: ONBIINIKA, OONb B TPYIH, CHIKCHHE apUTMHYECKOT0 OpPEeMEHH, TaKOro KaK MepuaTelbHas
APUTMIUSL | KEITyTOYKOBAasi apUTMUs, CHIKCHHE YaCTOTHI CEPJICIHON HETOCTATOYHOCTH M YMEHBIIIEHHE 00CTPYK-
IIUH KEITyJOYKOBOTO OTTOKA TIOCIIE JICICHUSI.

Jo3upoBku

CoeMHCHHS W KOMIIO3HIIUH, PACKPBITHIC H/HIM OMUCAHHBIC B TJAHHOM JIOKYMEHTE, BBOISAT B TEPAINCBTHYC-
cku 3¢ (GEKTUBHOMN J103€, HAIIPHMEP B J103€, TOCTATOYHON IS JICUeHUs 3a00IeBaHus. XOTsA YPOBHH J03 JUIS Ye-
JIOBEKa CIIe MPEJCTOUT ONTUMHU3UPOBAT IS XUMUICCKHUX BEIICCTB, ONMCAHHBIX B TAHHOM JOKYMEHTE, OOBITHO
nmHeBHas f03a coctaBisieT oT 0,01 mo 100 mr/kr Maccel Tena; B HekoTopbix cirydasx ot okoio 0,05 xo 10,0 mr/kr
MAacChl Tella, a B HEKOTOPBIX BapHaHTAX OCYIICCTBIICHUS M300peTeHUs 00CCIIeYMBACTCS BBIICICHUE OT OKOJIO
0,10 no 1,4 mr/kr maccel Tena. Takum 00pazoM, TS BBEJIEHUS YeloBeKy BecoM 70 KI' B HEKOTOPHIX BapHaHTax
OCYIIECTBIICHHUST H300PETEHUS AUAMAa30H 103 MOXKET cocTaByATh oT 0,7 1o 7000 MT B JIeHb; B HEKOTOPHIX BapH-
aHTaX OCYIIECTBJICHMs n300peTeHus ot okojo 3,5 10 700,0 MT B IeHB, @ B HEKOTOPHIX BapHAHTaX OCYIIECTBIIC-
HUs n300peTeHus ot okoio 7 g0 100,0 mMr B nerp. KomudecTBo BBOAMMOTO XUMHYECKOTO BEIIECTBA OYIET 3aBU-
CETh, HAIPUMEP, OT CYOBEKTa U COCTOSHUS 3a00JIeBaHUS, [TOIBEPracMOTO JICYCHHIO, TSHKECTH 3a00JIeBaHMs, CIIO-
co0a 1 TpaduKa BBEICHUS U PEUICHMS HAa3HAYaIoNmero Bpaya. Hampumep, MIIOCTpaTHBHEINA IPHMEpP AHANa3oHa
J103 JUI TIEpOPaJIbIIOT0 BBEACHHS COCTABISET OT OKOJIO 5 Mr 0 okosio 500 Mr B IeHb, M WIIIIOCTPATUBHBIN NpU-
Mep JO3UPOBKH Ul BHYTPHUBEHHOTO BBEACHUS COCTABIICT OT OKOJIO 5 MT 10 OKoyio 500 Mr B JieHb, KaXIblii B
3aBHCUMOCTH OT (PapMaKOKWHETHKH COCTUHCHUS.

CyTo4Has 103a MpeCTaBIsIeT coO0H 00Iee KOIMIECTBO, BBOJUMOE 33 JAeHb. CyTOYHas 1032 MOXKET BBO-
JUTHCSI, HO HE OTPAaHHYMBACTCS STHM, KaXKABIH JCHB, Yepe3 JCHb, KAKAYIO HEICII0, KaXKIbIe 2 HENICIH, KaX IbIi
MECSIII HJTH C Pa3IMYHBIM WHTEPBAIOM. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHHS H300PETCHHS CYTOYHYIO JTO3Y
BBOJIAT B TEUEHHE IIEPHOJa OT OJHOTO THS J0 KU3HU CyOBheKTa. B HEKOTOPHIX BapHaHTaX peann3aiii u3o0pe-
TEHUSI CYTOYHYIO J03y BBOISAT OJMH pa3 B CYTKH. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHUS M300pETCHHS CY-
TOYHYIO 103y BBOAAT B BHJE HECKOJBKHX PAa3/IeICHHBIX /103, HapUMep, B 2, 3 win 4 pa3feieHHBIX no3ax. B
HEKOTOPBIX BAPHAHTAX OCYIIECTBIICHHUS N300PETEHUS CYTOYHYIO 103y BBOJAT B 2 pa3e/ICHHBIX 103aX.

BBenenne coennHeHNH ¥ KOMITO3UIMNA, PACKPBHITHIX W/WIA OMHCAHHBIX B TaHHOM JOKYMEHTE, MOXKET OCY-
MIECTBIIATHCS JIFOOBIM MPUEMIIEMBIM CIIOCOOOM BBEJICHHUS TEPANICBTUICCKUX arcHTOB, BKJIFOYAs, HO HE OTPaHUYHU-
BasICh 3TUM, IEPOPAIBHOE, MOABSI3BIYHOE, IOAKOXKHOE, MAPCHTEPANTEHOE, BHYTPUBEHHOE, HHTPAHA3aIIbHOE, Me-
CTHOE, TPaHCICPMAITBEHOE, BHYTPHOPIOIINHHOE, BHYTPUMBIIICYHOE, BHYTPIJICTOYHOE, BATHHAIBHOE, PEKTAITLHOE
WM BHYTPHIJIA3HOE BBEJCHHUE. B HEKOTOPBIX BapHAHTaX OCYIIECCTBICHUS H300PETCHHS COCTUHEHUE HITH KOMIIO-
3UIUI0 BBOJST MEPOPATHHO WM BHYTPUBEHHO. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS N300pPETCHUS PACKPHI-
TOE W/WIIK OMMUCAHHOE B IAHHOM JOKYMEHTE COCITUHCHHUE HITH KOMIIO3HIIUIO BBOJIAT IIEPOPATBHO.

®DapMareBTHIECKH TpHUeMIIEMble KOMIIO3WIUN BKIIOYAIOT TBEPAbIC, TOTYTBEPAbBIC, KUIKUE U adPO30JIb-
HBIE JIEKaPCTBEHHBIE (DOPMBI, TaKue KaK TaOJIETKH, KaIICYJIbl, MOPOIIOK, KHUIKOCTh, CYCIICH3HS, CYIIIO3UTOPHN 1
a’po3oibHbIe Gopmbl. CoeqMHEHUS, PACKPHITHIC W/IIIN OIMCAHHBIE B JaHHOM NOKYMEHTE, TaKK€ MOXKHO BBO-
IUTH B JO3UPOBAaHHBIX (popMax ¢ 3aMeJICHHBIM WM KOHTPOJIMPYEMBIM BEICBOOOXKICHIEM (HaIIpuMep, TabIeTKu
C KOHTPOJUPYEMBbIM/3aMeJIEHHBIM BBICBOOOXICHHUEM, HHBEKITHIO BEIIECTBA 3aMEIJICHHOTO BCACBIBAHUS, OCMO-
TUYECKUH HACOC WM TPaHCAECPMalbHBIE (BKIIOYas 3JIEKTPOTPAHCHIOPTHEIC) IJIACTHIPH) B TEUCHUE UIUTEIHEHOTO
BPEMCHU W/WJIA MMITyJILCHOE BBEIICHHE C 33JJaHHOM CKOPOCTHIO0. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHS U30-
OpeTeHUsT KOMITO3UIUH TPEIJIOKEHBI B CIUHHYHBIX JO3MPOBAHHBIX (POPMAX, MPUTOTHBIX JUIS OJHOKPATHOTO
BBCJICHUS TOYHOU JTO3HI.

CoeMHEeHHS, PACKPBITHIC W/WJIH OMUCAHHBIC B TAHHOM JJOKYMEHTE, MOYKHO BBOJMTH OTJICIIEHO FUTH B KOM-
OMHAIIMM C OTHUM WM 0oJiee OOBIYHBIMU (PapMAIICBTUYCCKUMHU HOCUTEISIMH WIIA DKCIMITUCHTaMU (HAIIpUMeEp,
MaHHHUTOM, JIAKTO30M, KPaxMalloM, CT€apaTOM MarHHs, CaXapWHOM HATPUs, TaJbKOM, IIEJUTIOIO030H, Kpo-
CKapMCII030H HATpPHs, TIIFOKO30M, )KeJTAaTHHOM, caxapo3oi, kapOboHatom maruus). [Ipu sxkenmanuu gapmMarieBTH-
YyecKasi KOMITO3UIMSA MOXKET TaKXKe COAEP)KaTh He3HAUYMTEIbHBIC KOJMYECTBA HETOKCHYHBIX BCIIOMOTATEIHHBIX
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BCIIECTB, TAKMX KAaK CMAYHMBAIOUINE AarcHTBI, SMYJIBTUPYIOIIUEC arcHTHI, CONMIOOMIM3HUPYIONIME areHThl, pH-
Oy(epHbIe areHTH U TOMY MO00HOE (HampuMep, alleTaT HATPHs, IIUTPAT HATPHSL, IPOU3BOIHBIC ITUKIIOACKCTPH-
Ha, cOpOMTAaHMOHOIAyparT, aleTaT TPUITAHOJIAMHHA, OJieaT TpUAITaHONaMmuHA). OOBIYHO, B 3aBHCHMOCTH OT
MpEeIoIaraeMoro crocoda BBeeHHA, (papMareBTHIecKas KoMIo3unus Oynet conepxkarb ot okoso 0,005% no
95% win ot oxoio 0,5% mo 50% 1mo Macce coenUHEHUs, PACKPBITOTO W/WIIA OMMUCAHHOTO B JAHHOM JTOKYMEHTE.
DaKkTHYECKHE CIOCOOBI IPUTOTOBICHUS TaKUX TO3MPOBAHHBIX (HOPM M3BECTHBHI WM OYAYT OUEBHIHBI IUIS CIIe-
IIMAJINCTOB B JaHHOW 00yacTH; Hanmpumep, cM. Remington Pharmaceutical Sciences, Mack Publishing Company,
Ucron, IlencnnpBanns.

B HEKOTOpPHIX BapHaHTaX OCYIICCTBICHUS M300PETCHHS KOMIO3HIUU OYAyT MPUHUMATH (POPMY IILTIOIH
WK TaOJETKH, ¥, TAKAM 00pa3oM, KOMITO3HIIUS MOXKET COJIEPKATh HAPSY C PACKPBHITHIMU /WU OMTUCAHHBIMU B
JAHHOM JOKYMCHTE COCTUHCHUSMH OJUH WM HECKOIBKO pa30aBUTENCH (HAmpuMep, JAKTO3bI, caxapo3bl, TU-
Kajpruidocdara), cMa3bIBaOIIEe BEIIECCTBO (HAIPUMEP, CTeapaT MarHus) W/WIH CBs3yIollee (HarmpuMep, Kpax-
MaJI, KaMeJlb aKaIliy, TOJIMBUHIIITHPPOIUINH, KEIATHH, [IEJUTI0I03a, MPOU3BOIHBIC LIEILTIONO03kI). [Ipyrue Bep-
JIBIC JICKAQpCTBCHHBIC ()OPMBI BKIIFOUYAIOT MOPOIIOK, marume, pacTBOP WM CYCICH3HUIO (HApUMep, B MPOIHICH-
KapOOHaTe, paCTUTEIHHBIX MacllaX WIN TPUTIHIEPHIaX ), 3aKIIOYCHHBIC B )KEJIaTHHOBYIO KarCyITy.

Kunkue GpapmManeBTHIECKA BBOAUMBIC KOMITO3UIIMHA MOTYT, HallpuMep, OBITH MMOJTy4YeHBI ITyTEeM pacTBOpe-
HUS, TUCTICPTUPOBAHIS FIIM CYCICHINPOBAHHUA W T.J. COCIWHEHHS, PACKPBITOTO /WM OMHCAHHOTO B JaHHOM
JIOKyMEHTE, ¥ HeoOsM3aTeNbHBIX (PapMaleBTHIeCKuX 100aBOK B HOCHTENE (HapuMep, Bojaa, (hH3HOIOTHUSCKHMA
pacTBOp, BOAHAS ACKCTPO3a, TIIULEPHH, TIUKOJIH, TAHOJ UITH MOI00HOE), 9TOOB 00pa30BaTh PACTBOP UIIH CYyC-
neH3uo. VHbpenupyeMble mpemnapaTtbl MOTYT OBITh HPUTOTOBJICHBI B OOBIYHBIX (hopMax, THOO0 B BUAE JKUAKHX
PACTBOPOB WJIM CYCIICH3UH, B BHJC 3MYIBLCHI, THOO B TBEPIBIX (opMax, MOAXOIANINX IS PACTBOPCHHS HITH
CYCIIEHANPOBAaHUS B JKHIKOCTH TIepe]] MHbeKuHei. [IporieHTHOe copepaHue COeITUHEHHs, COJAEpIKAIEerocs B
TaKWX MapPEHTEPATBHBIX KOMITO3UIHIX, 3aBUCHT, HATIPUMEP, OT (PU3UICCKOH MPUPOJIBI COCTUHCHUS, aKTUBHOCTH
coeiMHeHus U noTpedHocTel cyobekTa. OHAKO MPOLEHTHOE COJep)KaHne akTHBHOTO MHTpeaueHTa ot 0,01 mo
10% B pacTBOpe IPUMEHHMO M MOKET OBITH BBIIIE, €CIIN KOMITO3HLMS IIPEACTABISET COO0OW TBEpAOE BELIECTBO,
KOTOpOE BIOCIEACTBUN OyAeT pa30aBiIeHO 10 Ipyroil KOHIEHTpanuu. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS
n300peTeHNs] KOMITO3UIHA OyIeT cocTaBiATh 0T okoio 0,2 mo 2% coennHEeHNUs, PaCKPBITOTO W/WIA ONMHCaHHOTO
B JaHHOM JOKYMEHTE, B PacTBOpE.

dapmarneBTHIECKNE KOMIIO3UIINN COSANHEHHH, PACKPHITHIX W/WIA ONHCAHHBIX B JAHHOM JOKYMEHTE, TaK-
’K€ MOKHO BBOJHTH B JIBIXaTEJIbHBIC IyTH B BHIC a3PO30JIs WIIK PACTBOPA ISl pAaCIBUIATENS WIIH B BUAE MTOPOII-
Ka MEJIKOTO TToMoia it HHCY(GIISIHN, OJHOTO MIIM B COUYETAHWN C MHEPTHBIM HOCHUTEJIEM, TAKUM KakK JIaKTO3a.
B takom cimy4yae yacTuIpl (hapMaleBTHYCCKOW KOMITO3UIMH MOTYT UMETh TUaMETphl MeHee 50 MHKpPOH WiH B
HEKOTOPBIX BAPUAHTAX OCYILECCTBIICHUS N300peTeHUs MeHee 10 MUKPOH.

Kpowme Toro, papMareBTH4ecKre KOMIIO3UITMH MOTYT BKIIFOYATh COCTUHECHUE, PACKPHITOC /WM OIHCAaH-
HOE B JIAaHHOM JOKYMEHTE, U OJUH WM 00Jee JOMOTHHUTEIBHBIX JICKAPCTBEHHBIX CPEACTB, (hapMaIreBTHYCCKIX
areHTOB, aJBIOBAHTOB U TOMY moao0Hoe. [Toaxosiue TeKapCcTBEHHBIC U (hapMalleBTHYCCKIE arcHTHI BKITIOYA-
IOT T€, KOTOPBIC OMMCAHEI B JAHHOM JJOKYMCHTE.

Ha6opb1

Taxxe mpeaToxKeHbl H3enus 1 Habophl, coaeprKalIre JII000e U3 MPEIOKEHHBIX 3/1eCh COCTUHEHUI NN
(hapmareBTHUSCKHX KOMIO3UIMHA. V3nene MoXeT coaepkarh KOHTEHHEp ¢ dTHKeTKOW. [Toaxomsmme KOHTEH-
HEPHI BKIIOYAIOT, HAIIPpUMeEp, OyTHUIKH, (IaKoHBI ¥ MPoOupku. KoHTeitHEphI MOTYT OBITH U3TOTOBJICHBI U3 Pa3-
JMYHBIX MaTEePHUAJOB, TAKUX KaK CTEKIIO WM IUTacTHK. KoHTeiHep MoXkeT conepxath (papMareBTHIeCKyI0 KOM-
MO3HIIMIO, MPEIIOKECHHYIO B JIAHHOM JTOKYMEHTE. DTHKETKa Ha KOHTEHHEpE MOXKET YKa3bIBaTh, 4TO (hapMarieB-
TUYECKas KOMITO3UIIHS MPUMCHSIETCS UTS MPOGUIAKTUKY, JICUCHHS WU TTOAABICHUS COCTOSHUS, OMIMCAHHOTO B
JTAHHOM JTOKYMCHTE, M MOXKET TaKXK€ YKa3bIBATh HANIPABICHHUS JUIS N ViVO WA in Vitro MpUMEHCHHUS.

B onmHOM acnekre B TaHHOM JOKYMEHTE INpEJIOKEHBI HaOOPBI, CoAeprKallie COSANHEHNE MM KOMIO3HU-
IIUO, ONKMCAHHEBIC B JJAHHOM JIOKYMEHTE, ¥ WHCTPYKIIMHU 10 MpUMEHeHH0. Habopsl MOTYT coep:kaTh HHCTPYK-
[IUH TI0 TPUMCHCHHIO TIPH JICUCHUU CEPJICUHBIX 3a00JICBaHUN y MHIUBUAYYMA WIH CYOBEKTa, HYKIAFOIIETOCS B
sToM. HaGop MoXeT JOMOTHUTENEHO CONepKaTh JII00BIe MaTepHabl Wi 000pyI0BaHHE, KOTOPBIE MOTYT IPH-
MEHSTHCS TIPH BBEACHWU COCTUHEHUS MM KOMITO3UIINHY, TaKHe Kak (hIaKOHBI, IINPHUILI WK BHYTPUBCHHBIC T1a-
KeTsl. Habop Takyke MOXKET COAep)KaTh CTEPUIBHYIO YIIAKOBKY.

Kom0unanuu

CoennHEeHHUS ¥ KOMITO3UINH, ONFCAHHBIC /WA PACKPHITHIE B TaHHOM IOKYMEHTE, MOYKHO BBOIHTH OT-
JIENBHO WJIM B COYETAHUM C APYTHMMH BHAAMHU TEPAM{ WM TEPAeBTUUYCCKUMHU areHTaMH, IPUTOJHBIMH IS
JICUCHUS BHIMICYITOMSHYTBIX PACCTPOWCTB, 3a00JICBAaHUI WITH MTATOJOTHYECKUX COCTOSTHUH.

CoeMHEHHS U KOMIIO3UIIUH, OIIICAHHBIC W/ MU PACKPBITHIC B JAHHOM JIOKYMEHTE, MOTYT OBITh OOBCIHHE-
HBI C OJJTHUM WJIM OoJiee APYTHMH TeparusiMu 171 JedeHus 3a0oneBannii cepaua, Takux kak HCM nimm HFpEF. B
HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS N300pETeHUs OJMH MM OoJiee CIIOCOOOB JICUCHUS BKIIIOUAIOT CIIOCOOBI
JICYCHUS], KOTOPbIE 3aMEISIFOT IIPOTPECCHPOBAHNE CEPACYHON HEJOCTATOYHOCTHU ITyTeM IIO/IaBJICHHS HEHporop-
MOHAJBHOW CTUMYJISIIIMU CEPJIla U MBITAIOTCS MPEIOTBPATHTh PEMOJCIMPOBaHUE cepala (HampuMmep, HHTHOH-
Topsl AII®, 610kaTops! penentopoB anrnorensuna (bPA), B-610kaTopbl, aHTarOHUCTHI PELIENITOPOB ATBIOCTE-
POHA, WM HEHpOHANbHBIE MHTUOUTOPHI YHIIOTIENITHIA36). B HEKOTOPHIX BapHaHTaxX OCYIIECTBICHUS H300peTe-
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HUS oNHA WK OoJiee Tepanmuil BKIIOYAIOT B ceOs TEpamuio, KOTOpasl yAydllaeT CepACYHYI (PYHKIUIO IMyTeM
CTUMYJIILIMM COKPAaTHMOCTH cepAla (HampuMep, IOJO0XHUTENbHBIE HIIOTPONIHBIE AareHThl, TakWe Kak [3-
aJpECHEPTUYCCKUY arOHUCT AOOYTaAMHH WU WHTHOMTOP (ochomudcTepasbl MIIPHHOH). B npyrux BapuaHTax
OCYILICCTBIICHUS OJHA WM OOJiee Tepamuii BKIIOYAIOT B ceOs Tepamuio, KOTOpas YMEHbBIIACT MPEIHATPY3KY
cepana (HampuMmep, TUYPETUKH, Takue Kak (ypoCeMHUa) WM MOCTHArpy3Ky (Ba3oaMiIaTaTophl JHOO0OTO Kilacca,
BKITIOUasi, HO HE OTPAHWYUBAsACH UMH, OJOKATOPHI KAJIBIIMEBBIX KaHAIOB, HHTHOUTOPHI ocoaudcTepasbl, aHTa-
TOHHUCTHI PETETITOPOB YHIOTEINHA, HHTHOUTOPHI PEHUHA WM MOAYJIATOPHl MHO3KHA TJIAIKUX MBIIIII).

CoennHEeHHS ¥ KOMIIO3UIIUH, OIIFCAaHHBIC W/IIN PAaCKPHITHIC B JAHHOM TOKYMEHTE, MOTYT OBITh 00BeAHHE-
HBI C OTHUM WU Oonee Apyrumu tepanvsivu s tederanss HCM nmn HFpEF. B HekoTOphIX BapuaHTax OCyIIe-
CTBIICHUS M300PETCHUS COCTUHCHUS W/KOMITO3UIIMYA MOTYT OBITh OOBEIMHEHBI C [3-0J0KaTOPOM, BepamaMHuiIoM
W/WTH TA30TTUPAMUTIOM.

OO0mue cUHTETHYECKHE METOIbI

CoenuHeHHs IO U300PETCHHUIO TENeph OYIyT OMUCAHBI CO CCHUIKOW HAa MJUTIOCTPATHBHEBIC CXEMBI CHHTE3a
JUTSL M300paKeHUsT WX OOIIEro MeToa IMOIYUCHHUS HIDKE U KOHKPETHBIX MPUMEPOB, KOTOphIC cienyroT. Crenua-
JECcTaM OYAeT MOHATHO, YTO IS MOJMYYCHUs Pa3IMYHBIX COCIUHCHHWH, MPEAJIOKCHHBIX B TAHHOM JOKYMECHTE,
UCXOJIHBIC MATePUAIBI MOTYT OBITH MOIXOMISIIUM 00pa30M BBIOpaHBI TaK, YTOOBI KOHCYHEIC JKEIATEIBHBIC 3a-
MECTHUTENM OBLITH MPOBEACHBI IO CXEME PEaKIUH C 3alUTON Wi 0e3 Hee, B 3aBUCHUMOCTH OT CUTYAI[HH, YTOOBI
MOJYYHTh JKEIAEMBIH MPOAYKT. AJIBTEpHATHBHO, MOXET OBITH HEOOXOAMMO WM IKENATeIFHO HCIOJIh30BATH
BMECTO KOHEYHOT'O JKEJIAeMOT'0 3aMECTUTEIS OAXOAIIYIO TPYIILY, KOTOPYIO MOKHO IIEPEHOCHTH II0 CXEME pe-
aKIIUHM ¥ 3aMEHATh B 3aBHCHMOCTH OT CHUTYaIlMH KeJIaeMbIM 3aMecTuTeneM. Kpome Toro, cnenuanucT B TaHHON
00acTi MOWMET, YTO 3aIUTHBIC TPYIIBI MOTYT OBITH MCITONB30BAHBI AJIS 3alIUTHI ONpPEICIICHHBIX (YHKIIHO-
HAJIBHBIX TPYTI (aMHHO-, KApOOKCH- WIH OOKOBBIX LIENEH) OT YCIOBUI peakuy ¥ YTO TaKHe TPYIIIBI yIANISIOTCS
B CTaHIAPTHBIX YCIIOBHSX, KOTa 3TO HeoOxoxumo. Eciu He yka3zaHO WHOE, IEpEMEHHBIC SBISIOTCS TAKUMHU, KaK
OTIPEJICIICHO BHIIIE B OTHOIICHUH MO H300PETCHUIO.

Tam, TIe KenaTeIbHO TONMYYHTh KOHKPETHBIA YHAHTHOMED COCAMHCHHS, 3TO MOXXKHO OCYIIECTBHUTH M3 CO-
OTBETCTBYIOIICH CMECH YHAHTHOMEPOB, UCIIONB3YS JIFOOYIO MOAXOISIIYI0 OOBIYHYI0 METOIUKY ISl OTACICHUS
WIN pa3[eNIcHus] SJHAHTHOMEpOB. Tak, HampuMmep, AUACTePEOMEPHBIC POU3BOIHBIC MOTYT OBITh IOJNYYCHBI pe-
aKIUel CMeCH YHAHTUOMEPOB, HANPUMEP, paleMaT U COOTBETCTBYIOIIECE XHPAILHOE COCIAMHCHHE. 3aTeM Jua-
CTEpeOMEPHl MOTYT OBITH OTAEJICHBI JIIOOBIM YAOOHBIM CIIOCOO0M, HapUMEp KPUCTALTH3AIMEH, U JKeITaeMbIi
SHAHTHOMEP MOXKET OBITh M3BJIeUeH. B mpyrom crocode pasmeneHus pareMaTr MOXeT OBITh OT/IEICH C HCIIONB30-
BaHWEM XHPaJTbHON BBICOKOA((DEKTHUBHON KUIAKOCTHOM Xpomarorpaduu. ANBTEPHATHBHO, €CIH KEJIATENbHO,
KOHKPETHBIH YHAaHTHOMEP MOXET OBITh TOJIYUEH C MCIIOIB30BaHUEM TOAXOIAIIECTO XHPATFHOTO IPOMEKYTOTHO-
TO COCIMHEHUS B OTHOM U3 OITMCAHHBIX IPOLIECCOB.

XpomaTtorpadus, TepeKPUCTAIUIH3ALNNSA U APYrue OOBIYHBIE METOMIBI PAa3/IEICHUS MOTYT TaKXe HCIIOJIB30-
BaThCsI C MPOMEIKYTOUHBIMU COCTMHECHUSIMHE WM KOHCUHBIMU TPOJTYKTAMH, TJIC JKEIATEIHEHO MOyYUTh KOHKPET-
HBIH M30MEp COCTUHEHUS WM HHBIM 00pa30M OYHCTHThH MPOIYKT PCaKIIHH.

O06mme crocoObl MOTYYCHUS COCTUHCHUH, OMMMCAHHBIX B JAHHOM JOKYMCHTE, N300paKeHBI HIKE B Kave-
CTBE TIPUMEPOB CIIOCOO0B. [ pyIIIBI IEPEMEHHBIX B CXeMaX, IPEAIOKCHHBIX B TAHHOM JOKYMEHTE, OMpPEICICHBI
kak s popmyisl (I) wmm ro0oii ee Bapuanuu. J[pyriue coeAMHEHS, ONMCAHHBIC B TAHHOM JOKYMEHTE, MOTYT
OBITH MTOJTyYCHBI AHAJTOTMIHBIME CITOCO0aMU.

B HexOTOpBIX BapHaHTax OCYIIECTBICHUS N300pETEHIS MPEI0KEHHBIE B JaHHOM JOKYMEHTE COCTNHEHHS
MOTYT OBITh CHHTE3UPOBAHBI B COOTBETCTBHH CO CXEMOH A.
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Cxema A
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rae Gy, Gy, G, Rl, R2, R3, R“, Z v B sBisroTCsA TaKUMHU, Kak onpeaenacHo st popmyinst (1) wmu mo6oit ee
G mpencrasisier coboit yxomsmyto rpynny u PG

Bapuanuy, MOAPOOHO ONMUCAHHBIX B JaHHOM JIOKyMeHTe, L
Npe/ICTaBIsIET cOOOH 3alIUTHYIO TPYIIITY.

B HEKOTOpBIX BapHaHTaX OCYIIECTBICHHS N300pETEHHS
MOTYT OBITh CHHTE3UPOBAaHBI B COOTBETCTBHH CO CXeMoH B.

MPpEAJIOKCHHBIC B JaHHOM JOKYMCHTC COCAUHCHUS

CxeMaB
B ¢
R g-G, R? GG, HO or C! 7R R* GGy R1
Ri
Lﬁm R LG{\S—(_ s B-4 te—¢
=g, D =cf, NHy "‘Ga MN—{
Rﬂ R3
B B2 BS
R GGy . no- Tz R GGy .
R HN )
ne— B-7 W )
=G, HN—{ HO-NH Y6, HN—{
-8 w? 28
B8-6 B-3
Q RM |
R\‘>‘“ }_Rﬂ‘” ?"‘C! ar o)g’ ~ GGy
o-N, -R‘
o 1 J\ / 3
B-10 B11 i —d, HN__((

B-12

rae Gy, Gy, Gs, Rl, R2, R3, R“, Z v B sBIAIOTCSA TAKUMH, Kak onpeaenacHo st popmyinst (1) wiu moboit ee
BapHaIUy, OpOOHO ONMMCAHHBIX B TaHHOM JOKyMeHTe, U LG mpeicTaBiseT co00# yXOIAIIyIo Tpymmy.

B HEKOTOpBIX BapHaHTaX OCYIICCTBICHUS N300pETEHUS MPEIIOKECHHBIC B JAHHOM JOKYMECHTE COCIUHCHHUS
MOTYT OBITh CHHTE3UPOBAHBI B COOTBETCTBHH cO cxemoi C.
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Cxema C
2 -
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HO 78 OF C|/!{Z_B or sfz)Lo)L‘st Q’N { %
c-10 c14 c-12 s N\ 4 _{Q
19 =Gy HN
R RS pa

rae Gy, Gy, Gs, Rl, Rz, R’ R R“, Z u B SABIAIOTCS TAKUMU, Kak onpeneneno At Gopmyssl (1) mmm moboit ee
BapHaI|K, IOAPOOHO ONMMUCAHHBIX B JaHHOM JOKyMeHTe, H LG mpeacTaBiseT co00# yXOmAIIyo TPpyIIy.

B HEKOTOPBIX BapHAHTAX OCYIICCTBICHUS H300PETECHHS MPEIIOKEHHBIC B JAHHOM JOKYMECHTE COCAUHCHHS
MOTYT OBITh CHHTE3UPOBAHBI B COOTBETCTBHHU CO CXeMO# D.

Cxema D
e R GG R GG
R 606 2 - . e,
_ =N =
& N Gy HN s HN—{
R _qz—a Rr? —‘qz—a R 2]
Dt D2 D3
r 2
Rﬁ R Gf‘Gg R‘
8N
NGO
RILG No =6
R 2B
D4 <
Rz Gq"G; "
N R
M™% N o
NN =y e
R‘E! R3 r—R

rae Gy, Gy, Gs, Rl, R2, R3, R“, Z v B sBisroTCSA TAaKUMHU, Kak onpeaencHo st popmynst (1) wmu mo6oit ee
BapHaIyu, MoApoOHO OMUCAHHBIX B TAHHOM JOKyMeHTe, 1 LG mpencTaBisieT co00i yXOasAIIyto TpyIy.

B HEKOTOpBIX BapHaHTaxX OCYIIECTBICHUS N300PETCHHS COCTUHEHMS, TIPEIOKCHHBIE B JAHHOM JIOKYMEH-
T€, MOTYT OBITh CHHTE3UPOBAHbI B COOTBETCTBUH C 000 n3 cxem El, E2, E3 u E4.

Cxema E1
/E i
2 . RZ GG
R GrG, HO™ N, 5 o G oy o R 66, o LRI
R’ E-2 E-3 7N R & o)
e—d N LG _{o O =g A
— =G, HN 4
Y 2
b o M R z-B R? z-8
- €4 E-5
HO\]N
R GG, HZNJ\R” R GG
o R! RY N R
VAR o E7 Ty N o
HO" =g, wn—4 Nog' Y=g, nn—¢
R? Z-B r? 2B
E-6 E-8
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Cxema E2
) HN_
R _ P& R - RE Gre, R @y Gz
7 N o __ET _ \D VIR R; FeCly \E 7\
HOT =y HN—{ N Yed, Heed R BN—4
R Z-8 H o RE o
E-$ £9
Cxema E3
RH
i
R GG IRVl R e
0 )
. 0 R
W 0 —E0 . wo 7N
HO" =gy HNH W-N “G; HN—(
R Z-B RITH
E-& E-ﬂ
] Gw Gz RZ G, Gz
R’ Hurgess reagent >—<7
_¥ a J:
N —
A G:\ HNJ{ =Gy HN
B2 E4
Cxema E4
11_€NﬁOH
R
R 66 R? GrG :
o Y :amR1 NH; oo Bt R GG, 1
}{w E-15 N 7N Xyene YN}WR
— h —_ =
HO — — M — -
LG v Fng R N-g = tiv-rs
R
E-14 E-16 EAT
o o 0o o
R? G’ Gy Ho’t( ] or C|/Q\ )J\ .JL R2 G1 G;

R%,N =y Z~- zZ-g o 877 Q" "7-B ]!
- N E-18 E-20
d G3 NH, N“o

R
E-18

"‘G;, HN—{

R3
E-22

rae Gy, Gy, Gs, Rl, RZ, R’ R R“, Z u B SABIAIOTCS TaKUMU, Kak onpeneneno A Gopmyssl (1) wmm moboit ee
BapHaIyn, MoJApoOHO OMUCAHHBIX B JaHHOM IOoKyMmeHTe, LG mpezacraBiseT coboit yxozmsmyio rpymnmy u PG

MIPEICTaBISIET COO0H 3aIUTHYIO TPYIILY.

B HEKOTOpBIX BapuaHTaxX OCYILECTBICHHS N300PETEHHUS COSTMHEHUSI, IPEAI0KEHHbIC B JaHHOM JIOKYMEH-
T€, MOTYT OBITh CHHTE3UPOBAHbI B COOTBETCTBUU C JIt000# n3 cxem F1, F2 u F3.

Cxema F1

|
NC

R? @ Gz

R F-2
_'Gs HN—4

E-1

Rl 8rG,

W
HN

F4

-75 -

RZ GA‘"GQ ‘
R
7 N

o HN—{

R®

F3

Gy~ Gz

2
g HN—{



043133

R? GGy

NH3 R1

O /N

F11

GGy
Rt
7N
=Gy NHy
RS
F-t4
i R? GGy

R 1
i
0 =d HN—(’

R?

Cxema F2
o o]
N H
B R? GG, ’
o R GG, » D Br—-Br-8r > RT R”)L
7% F-7 F-8 F-10 L
— N — —
}_C;a_rg—/{ Be o Gy H —4 ot N s HN—{
R® £
Fa4
Cxema F3
o R GG,
R GG, 1J\ e 0
% 74 g! R7 O o 7N o
— k42 =G, HN-PG
=G; HN-PG R rR? 1
R? R
F-i3
Fd
o} 0 o 0
G..G [
Rt A2z at DJ(Z“—B or c,/ILZWB or B-—-ZJ\O’J!\Z"'B
— Ty N F-16 £17 F-18
N-g =G  NH N *
RB
F18

F-18

rae Gy, Gy, G, Rl, R2, R3, R“, Z v B sBisroTCSA TaKUMHU, Kak onpeaenacHo st popmyinst (1) wmu moboit ee
BapHaIuy, OPOOHO OMKUCAHHBIX B JaHHOM JOKyMeHTe, U PG mpencrapiset co0oi 3aIUTHYIO TPYIIY.

B HEeKoTOpBIX BapraHTaxX OCYIIECTBICHUS U300peTEeHHUs MPEII0KEHHBIE B TAHHOM JIOKYMEHTE COCITUHEHUS
MOTYT OBITh CHHTE3UPOBAHBI B COOTBETCTBHH CO cXeMoi G.

Cxema G
0 o
R 66 HOJAZAB or mfl{zma R GG RT Brép
4 R! 0 / \ R
Lo N R G2 G-3 le—¢ N
TGy NH, —Gs HN—{ /° 3 HN_«
RS R~
o ad G-5
G‘%‘Gz " R2 Gy~3g
{\y( o 7\ 7
G M g HN% HON =gy HN—{
R3
G5 G7 G8
R‘ET

rd -
o R GGy AT LG& a R? GGy \
7N 61 == R
P 0 [ ¢] p 7N s}
HO=N = E——
o Gy HN_qz—B ON y=dy HN—(
8? -3
1 26’93 1 e-1t
rae G, Gy, G3, R, R°, R, R, Z u B sBustroTcst Takumu, Kak onpezaencHo st popmyisl (1) wim moboit ee
BapHaIuy, OpOOHO ONMKCAHHBIX B JAHHOM JOKyMeHTe, U LG mpeacTaBiseT co00i yXOIAIIyIo TpyIy.
B HEeKoTOpBIX BapruaHTaxX OCYIIECTBICHUS U300peTEeHHUs MPEII0KEHHBIE B JTAHHOM JIOKYMEHTE COCITUHEHUS
MOTYT OBITH CHHTE3UPOBAHBI B COOTBETCTBHH cO cxeMoit H.
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Cxema H
o] o
RE GG, HOJ(Z—E or CIJLZ*B R? GG, 1
. - R R
wd e w G N
=G3 NH; Gy HN—(
e rR? -8B
M H-4
”
MSH A
i R GG,
or _B. 4
HO™ OH 7Y R
H-5 HE A— — o
=G, HN
; 2-B
Pg complex H7

rae Gy, Gy, Gs, Rl, RZ, R3, R“, Z, A n B ABIsI0TCA TaKUMH, Kak onpeaeneHo st popmyisl (1) wm mro6oi
e¢ BapHallny, MoAPOOHO OMMCAHHBIX B JAHHOM JOKyMeHTe, 1 LG npeacTaBisieT CO00i YXOISIY0 TPYIITY.
B HEKOTOpBIX BapHaHTaX OCYIICCTBICHUS N300pETECHUS MPEIOKECHHBIC B JAHHOM JOKYMECHTE COCIUHCHHS
MOTYT OBITh CHHTE3UPOBAHBI B COOTBETCTBHH CO CXEMOH 1.
Cxema I

R: GGy . o b . Bro; » A-LG R GG, R1
Le-m 0 j: —{ \’>_< o A{W o
=63 HN— Pd complex G S—GS HN—‘{ =Gy HN—<
R® z-8 R Z-8 R -8
- -2 -3

rae Gy, Gy, Gs, Rl, Rz, R’ , Z, A u B aBiroTCs TakuMH, Kak onpenesneHo s dopmyisl (1) win moboii ee
BapHaI|K, IOAPOOHO ONMMUCAHHBIX B JaHHOM JOKyMeHTe, H LG mpeacTaBiseT co00# yXOmAIIyro TPpyIIy.

B HEKOTOPBIX BapHAHTAX OCYIICCTBICHUS H300PETECHHS MPEIIOKEHHBIC B JaHHOM JOKYMECHTE COCAUHCHHS
MOTYT OBITh CHHTE3UPOBAHBI B COOTBETCTBHHU CO CXEMOH J.

Cxema J
0
Yo
-NHa M 11
R GGy . HOJ: N RE GG " R R
R B
vl S
=, NH, HO-HN )G, N
R3 R
1 33
. RZ GGy ” R GG .
4 W i 75—
%] A
= - . 2HCI
— R"LN Gy HN—4 R"’LN =c, NH,
R:i R‘H Ra
J5 46
ch D o o R? GGy .
N
hol, g oo, o pg e 22 4 W i
»7 8 2o o B e N hedy Wn—d
R3 7-8
o1t

rae Gy, Gy, Gs, Rl, Rz, R’ ,Z,Bn R sBnsrores TaKuMH, Kak onpeneneno A Gopmyssl (I) wmm moboit ee
BapHaI|K, IOAPOOHO ONMUCAHHBIX B JaHHOM JOKYMEHTE.

B HEKOTOPBIX BapHAHTaX OCYIICCTBICHUS H300PETECHHS MPEIIOKEHHBIC B JaHHOM JOKYMECHTE COCIUHCHHS
MOTYT OBITh CHHTE3UPOBAHBI B COOTBETCTBHH CO cXeMoil K.
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Cxema K

I
pho O~
HJN O Br 8”\/\—
NaQHH,0 BVT-}N K4 & m-CPRA i J[:>
Hr | _— " .
HN} 2

o N
a0, Y h i
KA L] K5 X6

NaOH N ToaAD, PEby Plh,
O -10
K8

K-7

J(i o] g 0 j N
Br =
HO 75 Ci’J{Z_B or B-"ZJ.LOJLZ'*B % c I o |
K11 K12 ®-13 o B KA4 e z.a . - N 28
Hi HN
K18 O Kis O
NH
wo. b 0 0 o
NHg-OH N = f R"‘H‘OJ\R‘” YN
ok g J(
N 7B "N
HN—.\( K18
wAY oy K19

rae Z, B u R'' sistorest Takumu, kak onpeernero ast gopmyist (I) mwin 1060it ee BapHALH, TTOAPOOHO
OTIMCaHHBIX B TaHHOM JIOKyMEHTE.

B HexoTOpBIX BapraHTax OCYIIECTBICHUS N300pETEHIS MPEI0KEHHBIE B JaHHOM JOKYMEHTE COCTNHEHHS
MOTYT OBITH CHHTE3UPOBAHBI B COOTBETCTBUH cO cxeMamu L1 u L.2.

Cxema L1
r 7 .
R? GI—GZ . R G| Gz 1 o R G-! Gz R1
P — e
/~o =Gy HN—< RO ‘Ga HN—‘{ -63 HN—*’{
R? Z-B
L1t L2 L3
R? GGy o 51Gy R1
NHxOR VR R NCS N
non =, HN_{ HO-N o Gy HN—{
L4 L5
2 -
R Rt R Gy-Gy R"
L6 =
O-f R HN—{’
L7
Cxema L2
2 -
RE GGy \ E—/OH R, PG !
i R HO™ ==
_ - S HN
HO-N Gy 14 §Gs ~
Ra 78 R Z—B
" L9
Rz Gq"G? '
YN N —_—
oy y=d, HN-{
R3
L-10 L-11

rae Gy, Gy, Gs, Rl, Rz, R’ ,Z,Bn R sBnsrores TaKuUMH, Kak onpeneneno A Gopmyssl (I) wmum moboit ee
BapHAaI|K, IOAPOOHO ONMHUCAHHBIX B JaHHOM JOKYMEHTE.
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B HCKOTOPBIX BapruaHTaxX OCYIICCTBIICHUSA I/I306p€TeHI/IH NPpEAJIOKCHHBIC B JaHHOM JOKYMCHTC COCAUHCHUS
MOTyT OBITE CHUHTCE3UPOBAHBI B COOTBETCTBUU CO cxemoit M.

Cxema M
X Br G
X Gy X ‘ Gy Nty 0 ‘ 11-10!{ “ | s-.JoH
W A —— - s,
&y Gy 0 ] g
Hj HWH
B Mz "3 W PO
HG. e}
N i ‘
Bt By K i = o e HNJ\#\(G‘ R/ O/LR“
- i " N w | - PG . k M-.;m,
—- — G:
3 MH NH Gy
g PG: wE PG

Q

o
Ry (o) Q Q !

0 = J G, OH

a4 3 o K- "O’E‘z—a ot C"J{z_g or s—z)Lo)Lz -8 z J}C\!
=
Nmﬂmas - Ot w11 M2 M4y O B Mt
=, AL
3 £ oM wis

[ E] Bcc'NH M1 NH
rae Gy, G, R', R, R, Z, B u R"! sBisores Takumu, xak ompeneneno s popmyist (I) wm moGoii ee Ba-
puauy, mopoOHO OMMCAHHBIX B JAHHOM JTOKYMEHTE.
B HEKOTOpBIX BapHaHTaxX OCYIIECTBICHHS N300pETEHHS NPEATI0KEHHbIE B JaHHOM JJOKYMEHTE COCIMHEHHS
MOT'YT OBITh CHHTE3UPOBAHBI B COOTBETCTBHH cO cxeMaMu N1 n N2.
Cxema N1
N

il \ffo R o g Ly
X “ x S % OH X X 7
" S - RY 5 —_— 4 R —_—
' & R R X B
o 5. OH

& # o NH R
; Ho,
0 — oy — oy ey
R % g 53
o, MNa Hy 0, Hi-PG & HN-RG 0. HN-PG
Q-n 2 T
A L \~<\N1 wloy O
R“ S "8 o
0, HH-FG wo  HNd )
Cxema N2
R? o} Rt }32 "
pe el e "7 "
n L 3 o —_— f
RT e e R RN
3
o OH N,
R2
i
N7 |
RS R¥ ey
HN—FG HN—PG HN-PG

o o BN O-n RR
\,)';\QJ'K/\-_QN5 ~8 \"<\ b

g MY
: R G - T o
Dioxane, 100°0 HN~PG R? "G3 Y
7-8

rae Gs, R%, R®, Z u B sBisiioTCst TaknM, Kak onpezereHo st popmyist (I) i mo6oii ee BapHaLi, O-
pOOHO ONMMCaHHBIX B TAHHOM JOKYMEHTe, X MpeACTaBIseT co0oii rasioreH u PG mpencrasisieT co00i 3alTUTHYIO
rpyImmy.

B HEKOTOpBIX BapHaHTaX OCYIIECTBICHHS N300PETEHHS MPEATI0KEHHbIEC B JAHHOM JJOKYMEHTE COeTUHEHHSI
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MOTYT OBITh CHHTE3UPOBAHBI B COOTBETCTBHHU CO cxeMoit O.

Cxema O
G1 Gg
W
$=G; HN-PG

R GGy
A{‘W

R? GG, R? GG, ,
{\3—( TR (e
G HN o =Gy HN_{
o4

rae Gy, Gy, Gs, R, R?, R3 A u B sBnstoTes TakuMu, kak onpeneneHo s Gopmynsr (I) wiu moboii ee Ba-
puanyy, ToApOOHO ONMCAHHBIX B JAHHOM JI0OKyMeHTe, PG mpezncraBiseT co00il 3alUTHYIO TPYIITY, Y IPEACTaB-
et co6oit HO-, HN(R®)- wmn HORY-, n Y npeacraisor cooit -O-, -N(R)- wu -OR?-.

KoHkpeTHbIe HEOrpaHNYMBAIOIIIE IPUMEPHI TPEI0KeHbI B pasznene "[IpuMeps!" Hibke.

Ipumepsr

Crenyromue mpuMepsl MPEUIOKEHBI IS WIITIOCTPAINY, HO HE Ul OTPAaHUYCHMS MPEIUIOKCHHBIX B JaH-
HOM JOKyMEHTE KOMIIO3UIIMH, MPUMEHEHNH u crnoco6oB. CoenuHEHHs MOJIydaroT C HCIIOIb30BaHMEM OOIMINX
METOJIOB, OIIMCAHHBIX BHIIIC.

Crienyromuye COKpamieHUs] UCTHONB3YIOTCs B mpuMmepax: TEA (tpumermnamun), XM (nuxmopmeTan),
(Boc),O (mu-tper-Oytmn nekapbonat), EA (stunanerar), PE (merponeitneii sdup, AMDA (N,N-
mumetmindopmamun), DIEA (N-atun-N-uzonponmnmnponan-2-amuH), HATU (1-[6uc(auMeTrniiaMuHO )METHIICH |-
1H-1,2,3-tpnazono[4,5-bmupununnii-3-okcnn rexcapropdocdar), HOAt (1-rugpokcu-7-azabeH30Tpuaszodn),
HOBt (runpoxcudenzorpuazon), EDCI (1-atun-3-(3-aumermnamuHonponmi)kapooaunmun), MeOH (meranomn),
EtOH (sTanomxn), iPrOH (nponan-2-ox1), ACN (auetonurpuin), TOY tpudropykcycHas kucinora), DPPA (mude-
Hundocdopunazun), DBU (1,8-nuazadbunuxino(5.4.0)ynnen-7-en), TT'® (rerparunpodypan), PPh; (tpudenun-
tdocdan), SM (ucxomusiit Mmatepuan), Hex (rekcan), NCS (N-XJIOpCYKIMHIUMHUL), KOMH. TeMII. (KOMHATHAs TEM-
neparypa), DCE (muxnopstan), FA (MypaBbunas kucnora), CHCI; (x1opodopm), BnBr (6ensundpomun), HCI
(xmopucTsIit Bomopo), 9kB. (3kBuBajieHt) u DSC (6uc(2,5-nrokconmupponauanH)- 1 -mn)kapooHar).

IIpumep 1. Cunres coenuaenus 17.

1. CuHTE3 MPOMEKYTOUHOTO coenHeHus 1-2:

Q
,()“[E;rOH
HN o
N= 2 NaOH/H;0  Br %
P 1
NaiC4, H,0 N—:N
1-2

K pactBopy 4-6pom-1H-nupaszona (50 r, 340 mmo:b, 1,0 3kB.) B runpokcune Hatpus (3,7 N, 555 mu) npu-
6aBisTi (aMHHOOKCH)CYnb(hoHOBYIO Kuciory (116 T, 1,0 mons, 3,0 5xB.). Cmech nepememmBamy B Tedenue 30
MHH U skcrparupoBainu JIXM (500 mi). Opranndeckuii cioil IBakabl IIPOMBIBAIN COJICBBIM pacTBopoM (200
MJI), CYLIHMJIM HaJl 0€3BOJHBIM CYJIL(aToOM HATPHsl, KOHIEHTPUPOBAIH PH OHWKEHHOM JaBJIECHUH U BBUTHBAIH
B IXM (400 M) u Boxy (200 mur). K momyuennomy pactBopy npubdasinsuin NalO4 (147 1, 685 Mmonsb, 2,0 9kB.)
npu 0°C. CMmech nepeMennBaiy B TeueHHe Houw, pazbasisum JIXM (500 mur), aBa<1I TPOMBIBAIN COJICBBIM
pactBopoM (200 M), cymmian Hajx O€3BOJHBIM CYIb()ATOM HATPHSI U KOHIIEHTPHUPOBAIN IPU MOHMKEHHOM JIaB-
JICHUH ¢ ToJrydeHneM 25 T 5-6poMm-1,2,3-Tpra3uHa B BUJe Maciia KOpUIHEBOTO IIBETA.

2. CuHTE3 MPOMEKYTOUHOTO coennHeHus 1-3:

Br =y N @fNa Bf =
& T
N" CHC'S

N
1-2 i-3

K pactBopy 5-06pom-1,2,3-tpuazuna (25 r, 156 mmoms, 1,0 3kB.) B CHCI; (500 mi) mpubasmsiim 1-
(tmkiornieHT- 1 -eH- 1 -wm)mappomunus (25,8 T, 188 Mmons, 1,1 3kB.). CMech nepememnuBanyu npu 45°C B TedeHUE
1 4, paz6asisumn JIXM (500 mu1), ABaXKIbI IPOMBIBAIN CoJIeBBIM pacTBopoM (300 mur), cynmian Hax O€3BOJHBIM
CyIb(aToM HATpHs, KOHIICHTPUPOBAIN PU MOHWKEHHOM JaBJICHHH U OYHIAIN XpoMaTorpadueii Ha CHITHKare-
ne (EA/PE, 10/90) ¢ monyueruem 11 1 (36%) 3-6pom-5H,6H,7H-nmknonenTa[b|nupuarHa B BUIEC TBEPIOTO
BELIECTBA KOPUYHEBOT'O [BETA.
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3. CuHTe3 MpOMEXYTOUYHOTO COeAUHEHUs 1-4:
Br.

Br = m-CPBA = ]
o | N

N DCE N

o)

1-4

K pacrBopy 3-6pom-5H,6H,7H-muknonenralb|nupununa (11,9 r, 60,0 mmons, 1,0 5xs.) B DCE (120 M)
npubasnsun M-XI1BK (20,7 r, 120 mmons, 2,0 3kB.). CMmech nepeMermBany npu 70°C B TeueHHE HOYH, OXJIAXK-
JIAITK 10 KOMH. TeMIL., pa36asisuti JJXM (200 mur), 1BaXKIbI IPOMBIBAIH HACBIIICHHBIM PacTBOPOM THAPOKapO0-
Hata Hatpus (200 M), cymmmm HaJ O0e3BOJHBIM CYIh(aToM HATPHs, KOHICHTPUPOBAIU NPU TOHMKCHHOM J1aB-
JICHWW ¥ ouuIanu xpomartorpadueit Ha cunukarere (MeOH/JIXM, 10/90) ¢ monyuenuem 12 r (93%) 3-6pom-
5H,6H,7H-tuknonenTa[b|mupuaua-1-uii-1-onata B Buge 0€JI0r0 TBEpPAOTO BEIIECTBA C METAJUIMYCCKAM OTTCH-
KOM.

4. CuHTE3 MPOMEKYTOUHOTO coenHeHus 1-5:

1-3

o 0
s I =
\+| - 2 ]
N MeOH, NaOH(1M) N
OH
O
1-4 1-5

PactBop 3-6pom-5H,6H,7H-nimknonenra[ b mupunun- 1 -uii-1-omata (12,2 r, 57,0 mmonb, 1,0 9kB.) B yKCyc-
HoM aHruapuzae (30 mir) nepememmBany mpu 110°C B Teyenune 3 4, OXJIaXAIN 10 KOMH. TEMII., KOHIIEHTPHPO-
BJIM TIPH MIOHM)KEHHOM JaBjieHuH M BeluBaiu B pactBop NaOH (1N, 30 mi) u MeOH (30 mir). Cmechk nepeme-
MIMBAJI B TEYEHHE HOYM MPU KOMH. TeMIl., pa3basisuit EA (300 mi1), 1BaXkKabl MPOMBIBAJIM COJIEBEIM PACTBOPOM
(100 ™), cymmnm Hag 6€3BOIHBIM CyIb(ATOM HATPHs, KOHICHTPUPOBAJIH TIPH MOHMKEHHOM JaBJICHUH W OYH-
manu xpomarorpadueii Ha cumukarene (EA/PE, 50/50) ¢ momywenumem 5,7 v (47%) 3-6pom-5SH,6H,7H-
IUKJIONIeHTa[ b [P INH-7-011a B BUIE TBEPJIOTO BELIECTBA KOPHYHEBOTO IIBETA.
5. CHHTE3 MPOMEKYTOTHOTO COeTMHEHMS 1-6:
O

Br. 2 ]
NH \N
Br. F I \_O
Q
\N o
0OH DBAD, PPh,, THF
1-5 1-6

K pactBopy 3-6pom-5H,6H,7H-nimknonenra[b Jnupunus-7-oma (5,8 , 27,1 mmons, 1,0 3xe.) 8 TED (100
M) po6aBismu 2,3-guruapo- 1 H-u3onamon-1,3-mmon (4,4 1, 29,9 mmons, 1,1 9kB.), PPh; (8,9 1, 34,0 MMouIb,
1,25 sxB.) u DBAD (7,52 1, 32,7 mmoib, 1,21 2kB.) B atMochepe azora. CMech nepeMenBaii B TedeHue 3 9,
pasbasmsum EA (300 mur), 1Ba)abl MPOMBIBATH coieBbIM pacTBopoM (100 mur), cymmn Hax O€3BOIHBIM CYIlb-
(aToM HaTpus, KOHIEHTPUPOBAIX TP HMOHIKEHHOM aBICHHU W OYWINAIM XpoMmaTorpadueld Ha cHIMKareie
(EA/PE, 10/90) ¢ nmomxyuenuem 7,3 t (79%) 2-[3-6pom-5H,6H,7H-nmknonenra[b|nupuana-7-ui]-2,3-quruapo-
1H-n30omnn07-1,3-110Ha B BUE TBEPAOTO BENIECTBAa KOPUIHEBOTO IIBETA.

6. CuHTe3 MPOMEXYTOUHOTO COeqUHEHus 1-7:

Br. o ‘
—
N o ‘ Br. e
N hydrazine hydrate |
O \N
EtOH NH,
16 1-7

K pactBopy 2-[3-6pom-5H,6H,7H-tuknonenralb|mupunud-7-un]-2,3-aurunpo-1H-uzonnnon-1,3-auona
(7,6 T, 22,2 mmoms, 1,0 3kB.) B 3Tanone (80 mur) mpubarisuty ruapasuH-ruapar (4,4 r, 88,7 mmois, 4,0 3kB.).
Cwmech nepemernBany npu 80°C B TeyeHue 2 4, OXJIKIAIH 10 KOMH. TEMIL., KOHIIEHTPUPOBAIH MPU MOHMKEH-
HOM JIaBJICHHUHY W OYHUIIAIK Xpomarorpadueit Ha cumukarene (MeOH/IXM, 15/85) ¢ momyuyenuem 1,5 t (32%) 3-
o6pom-5H,6H,7H-tiuxmonenTa[b |nupuanH-7-aMHHA B BUJIE TBEPIOTO BEIIECTBA KOPUIHEBOTO IIBETA.
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7. CuHTE3 MPOMEXYTOUHOTO COeqUHEHus 1-8:
o
Cl
Br. =

o
1 .
——
N

HN
NH, TEA DCM

1-7 1-8

K pactBopy 3-6pom-5H,6H,7H-mmuknonenralb|mupunun-7-amuna (480 mr, 2,3 mmons, 1,0 3kB.) B JIXM
(10 M), oxnmaxnennomy o 0°C, mobasnsumm 6enzomnxiopuna (317 mr, 2,3 mmons, 1,0 5xB.) u TEA (114 mr, 1,1
MMoutb, 0,05 3kB.). CMmech nepememmBany B Teuenne 30 muH, pa3zdasmsuia EA (100 M), qBa)xabl IpOMBIBAIN
cosreBbIM pactBopoM (30 mur), cymii Haa O0e3BOTHBIM Cyib(aToM HaTpHUs, KOHICHTPHUPOBAIN TPH MTOHIKEH-
HOM JaBJICHUH U oguInanu xpomarorpadueii Ha cunukarene (EA/PE, 30/70) ¢ momyuenunem 240 mr (34%) N-[3-
6pom-5H,6H, 7H-tiuxmonenTa[ b Jnupuana-7-mi |0eH3amMuna B Buie 6€10T0 TBEPAOTO BEIIeCTBA.

8. CHHTE3 MPOMEKYTOTHOTO coeuHeHus 1-9:

Br. F NC P2 ;
| KeF&{CN)s 3H,0 Sy
NN 2nd-Xphos, X-phos, KOAc HN
% dioxane/H;0, 100°C 0
18 1-9

K pactBopy N-[3-6pom-5H,6H,7H-niukinonenra[b Jmupunus-7-un]oerzamuna (230 mr, 0,7 mmous, 1,0 3kB.)
B cMecu auokcaHa (6 mur) u Boabel (6 mu) mo6aemsutm FeKy(CN)g, 3H,O (376 mr, 1,2 3kB.), 2-T0 TMOKOJCHUS
Xphos (112 wmr, 0,2 3xB.), X-phos (72 wmr, 0,2 3xB.) 1 KOAc (214 mr, 2,2 MMons, 3,0 3kB.) B aTMocdepe a3oTa.
CwMmech nepememmuBany mpu 90°C B TeUeHHE HOYH, OXJIAXKIAIU IO KOMH. TeMU., pazbasismn EA (50 M), mBax-
JIBI TIPOMBIBAITU COJICBBIM PacTBOpPOM (20 MiT), Cymmiau Haja O€3BOIHBIM CYIh(ATOM HATPUSA, KOHIICHTPUPOBAIH
TIPY TIOHW)KCHHOM JaBJICHUW W oduWIIanu xpomarorpadueit Ha cumukarene (EA/PE, 30/70) ¢ monyuennem 100
Mr (52%) N-[3-nmano-5H,6H,7H-nuknonenTa[b|nupuana-7-mn]0eH3amMuia B Biae 0€JI0ro TBEpAOro BemecTBa
C METAITMYECKUM OTTEHKOM.

9. CuHTE3 MPOMEKYTOTHOTO coenuHeHus 1-10:

NH
NC a HOL A\ 2
S NHz-OH.HCI H \NI 7\
N NaHCO3 MetOH N
0 Q
9

1- 1-10

K pactBopy N-[3-mtmano-5H,6H,7H-mmknonenTa[b|mupuaua-7-mwi|6er3amuaa (100 mr, 0,38 mmons, 1,00
9kB.) B MeOH (8 mur) mo6asisiiu rupokcuiaMuH ruapoxiaopu (79 mr, 1,15 MMonb, 3,0 3KB.) ¥ THIPOKapOOHAT

Hatpwust (128 mr, 1,5 Mmoib, 4,0 3kxB.). Cmech nepemermBany npy 80°C B TeueHue 2 9 U KOHIEHTPHUPOBAIN
MpH  TOHWKEHHOM JnaBieHuH ¢ mosydeHneM 110 wmr  N-[3-(N-ruppokcukapbamumumonn)-SH,6H,7H-
uKIIoneHTa[ b |mupuauH-7-mi|0eH3aMuIa B BHIe 0€JI0T0 TBEPOTO BEIIECTBA ¢ METAJUNTMIECKUM OTTEHKOM.

10. Cunre3 coeauneHms 17:

NH

o o
HoL ~ At /\49{\@ NJK!:
N O-p =N i

Hiv Dioxane toluene

(@]
1-10 Compound 17

K pactBopy N-[3-(N-ruapoxcukapdbamumunonn)-SH,6H,7H-nukionenTa[ b |mupuana-7-ui |0eH3aMuIa
(100 wmr, 0,34 mMmoutb, 1,0 9kB.) B qrokcane (8 mur) npubasisuty nponaHouanponadoat (0,8 mi). Cmech iepeMe-
mBasy 1ipu 90°C B TeueHne 2 4 M KOHIIGHTPUPOBAIH ITPU TIOHMKEHHOM JaBieHHH. CMeCh IIOBTOPHO PaCcTBOPSI-
i B Tosryone (3 mi) u HarpeBanu nipu 150°C B Tedenue 2 4. CMech 3aTeM OXJIKIAIH 10 KOMH. TEMII., KOHIICH-
TPUPOBAJM NPHU ITOHMKEHHOM JaBJICHWU W OYMIIAiIM npemnaparuBHoil BOXX B crnepyrommx ycnmoBusix: (2#-
AnalyseHPLC-SHIMADZU(HPLC-10)): Komnonka, Koonka XBridge Shield RP18 OBD, 5 MM, 19x150 mmM;
nojBrkHas ¢asza, Boma (0,05%NH;H,0) u ACN (24,0% ACN mo 54,0% 3a 8 muH); nerekrop, Y® 220 uM. IT10
npuBeno k 5,9 mr (5%) N-(3-(5-atmn-1,2,4-oxcaguazon-3-un)-6,7-murunpo-SH-mmknonenra b nupuaun-7-
wi)oenzamunaa (coenunenue 17) B Buae 6enoro teepaoro semecrsa. HPMC (3C) m/z 335 (M+H).

'H-SIMP: (CDCls, m.11.): 8,93 (M, 1H), 8,85 (m, 1H), 8,19 (M, 1H), 7,86 (v, 2H), 7,46 (M, 3H), 5,55 (M, 1H),
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3,01 (m, 4H), 2,53 (M, 1H), 2,02 (M, 1H), 1,31 (m, 3H).
Crnenyromue coeIMHEHNS OBLTH ITOYYEHBI CIIOCO0aMHU, aHAIOTUYHBIMU CIIOCO0Y, OMIMCAHHOMY JUIS COCTHU-
HeHus 17:

Coeqmenme Ne | HPMC (3Cymfz
i M+ =350
[Ipumep 2.
Cunres coequaenns 42.
/
—N
NH o
HG 0—
“N = ] N o
e A
N O- = N
HN Dioxane, reflux H
[e]
1.40 Campound 42

K pactBopy N-[3-(N-ruapokcukapoamumunonn)-SH,6H,7H-uknonenra[ b mupuaus-7-wi|oenzamuaa (80
mr, 0,27 mMomsb, 1,0 5kB.) B auokcane (6 M) mpubasmsum (1,1 -muMerokcudTi ) uMeTrnamuH (144 mr, 1,08
MMoIb, 4,0 3kB.). Cmech nepemenuBany npu 90°C B TeueHue 2 4, KOHLEHTPUPOBAIU IPU MOHWKEHHOM JaBje-
HUHW, W ounmmanu npenapatuBHoii BOXX B cnemyromux ycnmoBusx: (Komonka, X-Bridge, C18, Shield RP,
19x150 MM 5 MxM; monBmxkHas (asa, Bona ¢ 0,05% NH;H,0 u ACN (20,0% ACN no 48,0% 3a 8 MuH); qeTek-
Top, YO 210/254 um. Ota ounctka gana 7,6 mr (9%) N-(3-(5-metun-1,2,4-okcagumaszon-3-mn)-6,7-guruapo-SH-
nukIonenTa[b|mupuauH-7-wr)oen3amun (coeauaenne 42) B Buzae 6enoro tBepaoro Bemectsa. HPMC (3C) m/z
321 (M+H).

'H-IMP: (300 MT'1, metanon-dy, M.1.) & 9,02-8,95 (m, 1H), 8,33-8,26 (M, 1H), 7,92-7,82 (M, 2H), 7,57-
7,45 (m, 1H), 7,44 (nnm, J=8,3, 6,5 T'n, 2H), 5,62 (1, J=8,5 'y, 1H), 3,22-2,93 (M, 2H), 2,82-2,64 (M, 1H), 2,65 (c,
3H), 2,11 (ax, J=12,8, 9,0 I'u, 1H).

[Tpumep 3.

Cunres coenuHeHus 94.

O 0

NH e
2 F
HO.
O Aoy
HJ\(ND F F F ’hj, 7\ 2
O~ — N
Hhi Dioxane N N Hb
o

110 Compound 94

K pactBopy N-[3-(N-runpokcukapoamumunomn)-SH,6H,7H-tiuxnonenTalb JnupuanH-7-wmn|6enzamuna (60
mr, 0,2 mmonb, 1,0 3kB.) B anokcane (5 mur) npubasmsum 2,2-nudropanetni-2,2-gudropanerar (53 wmr, 0,3
MMoIb, 1,5 3kB.). Cmech nepememuBany npu 60°C B TeueHue 2 4, KOHLEHTPUPOBAIU MPU MOHWKEHHOM JaBje-
HUH, W oummanu npenapatuBHod BDOXKX B cnemyromux ycnoBusx: (Komonka, X-Bridge, C18, Shield RP,
19x150 MM 5 Mxm; moaBrokHas (asa, Boxa ¢ 0,05% NH;H,O u ACN (27,0% ACN no 57,0% 3a 8 MuH); neTek-
Top, Y® 210/254 um. Ota ounctka manma 7,5 mr (10%) N-(3-(5-(mudropmernn)-1,2,4-okcannazon-3-mn)-6,7-
quruapo-SH-uknonenTa b mupuaus-7-mwn)oeH3amuaa (coequHenue 94) B Bupe OCIIOr0 TBEPAOTO BEIICCTBA.
HPMC (3C) mz/ 357;

'H-sIMP: (300 MTI'ti, meranous-dy, M.11.) 8 9,09-9,01 (m, 1H), 8,37 (ar, J=2,0, 1,0 I'n, 1H), 7,93-7,82 (M,
2H), 7,58-7,35 (m, 3H), 5,63 (1, J=8,5 T'u, 1H), 3,25-2,95 (M, 3H), 2,74 (atn, J=12,9, 8,1, 2,9 I'n, 1H), 2,13 (ux,
J=12,8,9,1 T'n, 1H).

[Ipumep 4.

Cunres coequaeHns 62.

1. CuHTE3 MPOMEKYTOUHOTO COeTUHEHUS 4-2:
o]

-0 0
N
d }FO‘N NH
\FN@ o © o N o)\o\
o’ NH v N0
O : DMF \<o—"*i oﬁj
4-2

K pactBopy 5-(5-metun-1,2,4-okcagmaszon-3-mn)-2,3-nurunpo- 1 H-uanen-1-amunra (200 mr, 0,93 mMMons,
1,00 sxB.) B IM®DA (10 M) npubasnsimm DSC (432 wmr, 1,69 mmons, 1,82 3xB.). [Tocie nepeMemnBaHus B TeUe-
HUE 2 9 Ipu KOMHATHOU Temmepatype u 4 4 npu 60°C, mosrydeHHsIi pactBop pazbasisumm EA (60 mm). Cmech

BBl TIpoMbIBaIIA B0k (30 Mi1) U coneBbIM pactBopoM (30 mur), cymmnu Hax 6e3BOTHBIM CylibdaTom Ha-
TPHS ¥ KOHIIEHTPUPOBAIH TIPU TMIOHWKCHHOM JABJICHHUH C TorydeHneM 260 Mr 2,5-1uoKkconmupponant-1-mm N-

41
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[5-(5-metnn-1,2,4-okcaanazon-3-mn)-2,3-muruapo-1 H-unneH- 1 -uin|kap6aMaTta B BUAE TBEPIOTO BEIECTBA KE-
TOTrO IBeTa. TBEpIOE BEIICCTBO KEITOrO IIBETA MCIOIH30BAIM HA CICAYIONICH cTaquu 0e3 JadbHEHIel O4ncT-
k. HPMC (3C) m/z 357 (M+H).

2. CuHTe3 coequHeHus 62:

42 Compoung 62

K pactBopy 2,5-mmokconuppomuauH-1-wn  N-[5-(5-metwmi-1,2,4-okcannazon-3-mn)-2,3-muruapo-1H-
nHAeH- 1 -ui|kapbamata (60 mr, 0,17 mmons, 1,00 3xB.) B ACN (5 min) nobasmsuin nupunuH-3-amuH (40 mr, 0,43
MMoIb, 2,52 3kB.) u TEA (100 mr, 0,99 mmons, 5,87 3kB.). CMech nepememuBanu npu 80°C B TeucHue 4 d,
KOHIICHTPUPOBAJIM B BaKyyMe M ouMIIain npenaparuBHoii BOXKX B crienyronux ycnosusix: (2#-AnalyseHPLC-
SHIMADZU(HPLC-10)): Kononka, kononka X-Bridge Shield RP18 OBD, 5 mxm, 19x150 mm; mogsmxHast ¢a-
3a, Boaa (0,05%NH;.H,0) u ACN (20,0% ACN no 50,0% B Teucnue 8 muH; nerekrop, YO 254 uHm.). Dto npu-
Benmo k 10 mr (18%) 1-(5-(5-merun-1,2,4-okcamuazon-3-mwi)-2,3-gurunpo-1H-unnen-1-mn)-3-(mupuaun-3-
WI)MOYCBHHEI (coeauHeHue 62) B Buze Oemoro TBepaoro Bemectea. HPMC (3C) m/z 336 (M+H).

'H-SIMP: (400 MT', IMCO-dg, M) & 8,64 (c, 1H), 8,56 (c, 1H), 8,13 (z, J=4,6 I'u, 1H), 7,93 (mx,
J=8,4,2,7,1,5 I'u, 1H), 7,89-7,81 (M, 2H), 7,44 (n, J=7,8 T, 1H), 7,27 (an, J=8,4, 4,6 T'u, 1H), 6,78 (u, J=8,1
I'u, 1H), 5,24 (x, J=8,0 I'u, 1H), 2,99 (ax, J=8,1, 5,1 T'u, 1H), 2,88 (x, J=8,0 I'n, 1H), 2,64 (c, 3H), 2,49 (M, 1H),
1,92-1,77 (m, 1H).

Crienyromuye coeTnHEHUsT OBLITH TIOTyYeHBI CTIIOCO0aMH, aHAIOTHYHBIMU CITIOCO0Y, ONTUCAHHOMY JJISI COC/IH-
HEeHHA 62:

CoeanaeHe No TIPMOC Y m Coe/pieane Ne FIPMC {30 mifz
3t M+H = 3351 86 M+H = 335
33 M-k = 336 &7 MAIT = 326
34 M+ = 325 bt MM = 325
43 M- =337 89 M+I1=325
44 M+ = 325 96 M = 337
45 Mkl =338 97 M+l = 337
46 M =325 9% M1 =337
47 M = 338 103 M+l =325
48 M = 325 106 M+ = 338
63 M+ = 341 107 M+ =324
64 M=t =326 HY M+ = 336
635 M+ = 324 [BLY M+T = 337
66 MH = 3241 1 BE! M-+ = 338
®3 M+ = 336 112 M =334
ITpumep 5.

Cunres coequnenns 100.
1. CuHTE3 MPOMEKYTOUHOTO COeAUHEHUS 5-2:

Br
NH

DCM, TEA I
Boc

NHy
* HGI 5-2
K pactBopy (1R)-5-6pom-2,3-quruapo-1H-unnen-1-amuna ruapoxiopuna (44,4 r, 178,8 Mmoinb, 1 9kB.) B
JAXM (330 mu) mpu 0°C mpubasmsiun TEA (39,8 T, 393,3 MModb, 2,2 3KB.) U O KaIjIsIM MPUOABIISITA PACTBOP
(Boc),0 (42,9 1, 196,3 mmous, 1,1 3xB.) B IXM (120 M) B Teuenue nepuoga 1 4. CMech mepeMenmBaiy mpu
KOMH. TeMII. B Teuenne 3 4. [TpubaBunu Boxy (500 mur), B cMech IBaXAbl dKCTparupoBaiu cMechbio JIXM (500
Mi1). OOBeIMHEHHBIE OPTaHUYECKHE CIION BBl MPOMBIBAIKM BOTHBIM pacTBopoM NH,Cl (500 M) u mBakapt
coneBbIM pactBopoM (500 mur), cymwmu Hax Oe3BOJHBIM CYNb(aToM HATPHS M KOHICHTPUPOBAIN IIPH ITOHH-
JKEHHOM JaBiieHMM ¢ noiydeHueM 57,4 r (92%) tper-Oytun N-[(1R)-5-6pom-2,3-murnapo-1H-unnen-1-
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wi|kapbamara B BUie 0€JI0T0 TBEPAOTO BEUICCTBA.
2. CuHTE3 NIPOMEXKYTOYHOTO COEIUHEHNUS 5-3:

NC.
a«@l KeFe(CN)g 3H,0 @Q
,NH 2nd-Xphos, X-phos, KOAc NH
Bt gioxaneft,0, 106°C Boc’
2
52 53

K pactBopy TpeT-0yTii N-[(1R)-5-6pom-2,3-qurunpo-1H-unnen- 1 -mn|kapbamara (57,4 r, 184 mmous, 1,0
9KB.) B cMecH auokcaHa (285 mu) u Boasl (285 mi) moGaeisim anerar kamus (36,0 T, 367 mmonb, 2,0 9KB.),
K4Fe(CN)g, 3H,O (31,1 1, 73,5 mmoms, 0,4 5kB.), XPhos (1,3 1, 2,8 mmounb, 0,015 3kB.) 1 ipeABapUTEIbHEIN Ka-
tanuzarop XPhos 2-ro mokonenus (2,2 r, 2,8 mmonb, 0,015 skxB.) B atMocdepe a3ota. CMech nepeMeInnBani
mpu 100°C B TeueHue 2 4, OXJIAXKIATU 0 KOMH. TeMIT. U GUIBTPOBAIN ISl YIAICHUS TBEPIBIX BelIecTB. Bo-
HBIA cITO¥ aBakael dkcTparupoBamn EA (500 mi). OO0beauHEeHHBIE OpraHUYecKre ciaou cymmiu Hag Na,SOy,
KOHIICHTPUPOBAJIN TPH MOHMKEHHOM JaBIIEHUH M PaCTUPAIU CO CMEChlo dThiamerata u rekcanoB (300 mur,
1/10) ¢ momyuennem 42 1 (88%) Tper-0yTmn N-[(1R)-5-umano-2,3-gurunpo-1H-unnen-1-nn|kapbamara B BuIE

TBepAOTo BemecTBa cBetio-xkenroro meeta. HPMC (OC) m/z 203 (M+H-56).

3. CuHTE3 MPOMEKYTOTHOTO COCTUHEHHMS 5-4:

NH

NC.
HO.
KEQ Ho e, ”JW@Q
H
NH TEA, E10OH, 50°C
Boc’ Boe 1
5-3 5-4

K pactBopy Tpet-6ytun N-[(1R)-5-tnano-2,3-muruapo-1H-uanen-1-wi|kapbamara (42,2 , 163,4 MMoIb,
1 2kB.) B aTanose (420 mMi1) M0OABISIN THAPOKCHIAMUH Tuapoxiopun (22,7 r, 326,7 mmons, 2,0 3kB.) 1 TEA
(33,1 1, 326,7 mmodn, 2,0 okB.). Cmech nepememuBaiu npu 50°C B TeueHue 4 4, KOHIICHTPUPOBATIHU TP TTOHU-
JKEHHOM JaBieHud, pactBopsin B EA (1 1), npoMeiBanu BooH, cymmim Hax Na,SO4 M KOHIEHTPHPOBAIU TPU
MOHIDKEHHOM JaBJIeHUH ¢ moiydeHueM 54,6 T (98%) tper-0ytun N-[(1R)-5-(N-ruapokcukapdbamumunonn)-2,3-
muruapo- 1 H-uanen-1-mwi|kapbamaTta B Bue OSOT0 TBEPAOTO BEIIECTBA C METalTM4eckuM orteHkom. HPMC
(BC) m/z 292 (M+H).

4. CuHTE3 MPOMEKYTOYHOIO COeAUHEHUS 5-5:

O O o
NH F\HL J\T’F R PN
8] |
HO.
Dioxans,50~100°C

Eic:c”NH FN~Boc
54 55

K pactBopy TPEeT-OyTHUI N-[(1R)-5-(N-runpokcukapbamumuaonn)-2,3-quruapo- 1 H-uanen-1-
wi]kapbamara (54,6 r, 187,4 mmonb, 1 s5kB.) B amokcane (500 mu) npubasmsum 2,2-gudTopanerwi-2,2-
mudropanetar (34,2 r, 196,8 mmons, 1,05 3kB.). Cmech nepememmany mpu 50°C B Teuenue 1 1 v mpu 100°C B
TedeHue 2 4. 3aTeM PacTBOP 3aTeM OXJaXAadh A0 KOMHATHOM TemmepaTypsl U BbUIMBaiu B Boxy (500 mu).
Bonnsrit cnoit gBaxael 3kctparupoamu EA (500 mur). OObeqMHEHHBIE OPTaHUYCCKUE CIIOW MPOMBIBAIH COJIC-
BEIM pactBopoM (1 i), cymmmm Hag Na,SO, v KOHIIEHTPUPOBAIM MPHU MOHKEHHOM JaBICHUHU C TOTydYEeHHUEM
53,2 v (73%) Ttper-Oytrnm N-[(1R)-5-[5-(mudTopmermn)-1,2,4-okcanuazon-3-nn|-2,3-gurunpo-1 H-unnen-1-
ni|kapbamata B Bue 6enoro TBepaoro Beniectsa. HPMC (9C) m/z 295 (M+H-56).

5. CuHTE3 MPOMEKYTOTHOTO COSTUHEHUS 5-6:)

O-
K O-N F N
S HC! HN\
FoN F
DCM
HN- NH,
Boo HCH

s

5.5 5.6

K pactBopy Tper-0yTin N-[(1R)-5-[5-(mudropmerin)-1,2,4-okcaaunason-3-un|-2,3-nuruapo-1 H-uanen-1-

wi|kapbamara (53,2 r, 151,4 mmons, 1 3kB.) B IXM (375 mu) npubassimun HCL (4 M B nuokcane, 125 mu, 4,1

MOJIb, 27,2 9KkB.). CMech NepeMeInBaIy IIpH KOMH. TeMII. B TeueHHe 3 4 1 pa30aBisuty stuinaneratoM (300 mi).

Ocanok coOupann U CyIWIN B BEICOKOM BakyyMme ¢ noiydeHueM 44 r (94%) (1R)-5-[5-(mudropmernin)-1,2,4-

okcaaunazon-3-mi|-2,3-muruapo- 1 H-uaaen-1-aMuHa ruipoxXopuaa B BUAE OIIOTO TBEPIOTO BEIIECTBA C METAII-
muaeckuM ottreHkoM. HPMC (OC) m/z 235 (M+H-17).
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6. Cunre3 coenunenus 100:

0
pay NS
l - o}
)\@ N/ (o] N\ / N "
EDCI, HOAL DIPEA, DMF F\H{AN '_‘ Q
F o N/>‘

NH,
HCt
5-6 Compound 160

K pactBopy 2-mermii-1,3-okcazon-5-kapoonosoii kuciotsl (10,0 T, 78,3 Mmmomns, 1,0 3xB.) B IM®DA (220
M) nobasmsuit HOAt (16,0 T, 117,4 mmoms, 1,5 skB.), EDCI (22,5 1, 117,4 mmous, 1,5 5kB.) u DIEA (40,5 T,
313,1 mmomsb, 4,0 3kB.). CMech mepemermmBaiyd B TedeHue 15 muH u npuodasmsui (1R)-5-[5-(mudropmernn)-
1,2,4-oxcagnazon-3-mi]-2,3-quruapo- 1 H-unaen-1-amuna ruapoxiopun (22,6 , 78,3 mmoinb, 1,05 akB.). CMech
OCTaBWIJIM TIEpEeMEINBAThCs B TeueHne Houu. [Ipubasisimu neastayto Boay (700 mur), © cMeCh TepeMeNInBaii B
TedeHue nonoiaHuTensHoro 1 4. Ocamok codupanm, pactBopsutd B EA (500 M), cymmnn Hax Na,SO,4 1 KOHIICH-
TPUPOBAIH TIPH TIOHMKEHHOM AaBiieHnd. Octatok pactupanu co cmecbio EA u PE (700 M, 1/20) ¢ moy4uennem
26 T TBEpJOTO BEIIECTBA CBETJIO-KOPHMYHEBOTO [BETA. JTa MOpIHs Obula 00beANHEHA C APYTOH Mopuueit, moiy-
YEeHHOH 110 TOH ke MeToauke (rosrydeno 7,5 r u3 24,33 MMoip amuHa). OObeIMHEHHBIE TPOTYKTH PACTBOPSUIN B
cmecu [IXM n MeOH (500 mu, 10/1), koHueHTpupoBanu 10 ~ 100 mi o6bema u pazbasisui rekcadom (1 ).
Ocanok cobupamm u cymmnu ¢ nomydenueM 32,8 r (R)-N-(5-(5-(audropmernn)-1,2,4-okcanuazon-3-mn)-2,3-
quruapo-1 H-unpen-1-nn)-2-metunokcason-5-kapbokcamuaa (coequnenne 100) B Buge 6enoro TBeproro Bellie-
cTBa ¢ MetayumnaeckuM orteakoM. HPMC (BC) m/z 361 (M+H).

'H-SIMP: (400 MI'n, xnopodopm-d, m.1.) & 8,03 (c, 1H), 8,02-7,97 (m, 1H), 7,66 (c, 1H), 7,49 (n, J=7.9
I'u, 1H), 6,88 (T, J=52,2 T'u, 1H), 6,42 (1, J=8,7 I'n, 1H), 5,74 (x, J=8,0 I'y, 1H), 3,14 (naxn, J=16,2, 8,9, 3,6 I'y,
1H), 3,02 (aT, J=16,4, 8,3 I'n, 1H), 2,76 (arn, J=13,0, 7,9, 3,6 I'n, 1H), 2,53 (¢, 3H), 2,01 (uk, J=13,0, 8,5 I'm,
1H).

Crienyromuye coeTnHEHUsT OBLITH TIOMyYeHBI CIIOCO0aMH, aHAIOTHYHBIMU CITIOCO0Y, ONTUCAHHOMY JJISI COC/IH-
Herns 100:

Coeqnuenne Ne FIPMO (30 miz | Coenmnenus Ne HPMC () vz
32 M= =371 99 M+t = 372
61 M+ = 374 101 M+ =374
&3 M= = 361 102 M+ = 359
84 MANITE-379 103 M+ = 359
93 M+H = 373 { Ot M- = 361

IIpumep 6.
Cunre3 coequnenus 107.
1. CuHTE3 MPOMEKYTOYHOI'O COEAUHEHUS 6 2:

*m Y iy

Hz HATU, DIPEA, DMF, 1t

K pactBopy 1-MeTI/m-lH-ana3on-5—Kap60HOBOI7I kucnoTel (205 mr, 1,6 mmons, 1,0 5kB.) B JIM®PA (6 M)
nobasns DIEA (630 mr, 3,00 axB.) 1 HATU (928 wmr, 2,44 mmons, 1,50 3kB.). CMech niepeMenmBaiyi B Tede-
Hue 15 muH n npubasmsum 5-(5-metwmn-1,2,4-okcanuason-3-mn)-2,3-auruapo- 1 H-ungen-1-amun (350 mr, 1,63
MMoib, 1,00 9kB.). CMech 3aTeM nepeMelInBaii B Te4eHHe HOUH, pa3oasisinn EA (100 mir), Tprkas! TpoMbIBa-
T coJieBbIM pacTBopoM (100 MiT), KOHIICHTPUPOBAJIH MIPH MOHWKCHHOM JABIICHUH U OYHINAIN XpoMaTorpaduci
Ha cwiukarene (EA/PE, 1/3) ¢ momyuenuem 390 mr (74%) 1-meTmn-N-[5-(5-meTun-1,2,4-okcamquazon-3-mn)-2,3-
muruapo- 1 H-uanen-1-wi]-1H-upa3zon-5-kapookcamuna B Buae o6emoro tBepaoro Bemectsa. HPMC (3C) m/z
324 (M+H).

2. Cunres coequnenns 107:

\/N
ONN J&[t Chiral separation J%/

Compeaund 107
Panemuueckyro cmech (390 MT') OYMIIAJH C TIOMOIIBIO XHpalbHOW npenapaTuBHoi BOXKX B cnexyromux
yenopusx. ([Ipemaparusras BOXXX-009): Kononka, Chiralpak ID-2, 2x25 cm, 5 Mxm; noasrmkHas ¢dasa, Hex u
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sTanoxa (mpomyckanu 25,0% stanon 3a 20 mun); nerekrop, Y@ 220/254 uM. 310 pazneneHne N03BOJIIO MOTy-
yute 114,5 mr (29%) (R)-1-metmn-N-(5-(5-metun-1,2,4-oxcanuazon-3-mn)-2,3-quruapo-1 H-unnen-1-mn)-1H-
nupasof-5-kapbokcamua (coenuaenue 107) B Buae 6enoro tBepaoro Bemecrsa. HPMC (3C) m/z 324 (M+H).

'H-sIMP: (IMCO, 400 MI'm, m.1.): & 8,84-8,82 (1H, 1, J=8,0), 7,89-7,86 (2H, m), 7,45-7,38 (2H, m), 6,92
(1H, ¢), 5,60-5,53 (1H, non, J=8,4, 16,8), 4,11 (3H, ¢), 3,10-3,04 (1H, ™), 2,97-2,89 (1H, m), 2,65 (3H, ¢), 2,50
(1H, m), 2,07-1,97 (1H, m).

ITpumep 7.

Cunres coequnenns 108.

1. CuHTE3 MPOMEKYTOUHOTO COSAUHEHUS 7- 2'

Hz  HATU, DIPEA, DMF
1-7 7-2
K pactBopy 3-6pom-5H,6H,7H-nmknonenra[b Jnupuans-7-amuna (480 mr, 2,25 Mmmons, 1,0 3kB.) B MDA
(10 mur) noGapmsuM 2-MeTUITUPUANH-4-KapOOHOBYIO KucnoTy (620 mr, 4,5 mMons, 2,0 3kB.), HATU (1,3 1, 3,4
MMoIb, 1,5 3kB.) u DIEA (876 wmr, 6,8 Mmmonsb, 3,0 5kB.). CMech nepeMelnBaiy B TeueHue 2 4, pasbasisuin EA
(100 M), BaXKABI MPOMBIBAIIM COJIEBBIM pacTBOpoM (30 MiI), CyIIMIu Hax Oe3BOAHBIM CyNb(haToM HaTpHs, KOH-
HEHTPUPOBAIH IIPU MOHIKEHHOM JaBJICHUH M OYMINaIn Xpomarorpadueit Ha cunukarene (EA/PE, 70/30) ¢ no-
aygeaneM 460 wmr  (61%) N-[3-6pom-5H,6H,7H-muxmnonenralb Jmupunun-7-ni]-2-MeTHIMApUITH-4-
KapOOKcaMHuIa B BUZE TBEPJOTO BEIIECTBA KOPUIHEBOTO IIBETA.
2. CuHTE3 MPOMEKYTOYHOTO CoeTnHEHus 7-3:

Br. NC. -
= N
| 7N K4Fe(CNJg 3H,0 o 7N
N R N =
FN 2nd-Xphos, X-phos HN
o KOQAc, dioxane/H,0, 100°C O
7-2 7-3

K pactBopy N-[3-6pom-5H,6H,7H-uknonenral b Jniupunun-7-mi|-2-MeTrmupuaua-4-kapookcamua (450
mr, 1,4 mmons, 1,0 5kB.) B nuokcane (5 mu) nodasisuu KyFe(CN)g, 3H,0 (586 mr, 1,4 mmois, 1,0 3kB.), X-phos
(67 wmr, 0,14 mmons, 0,1 3kB.), 2-ro nmokonenus Xphos (105 mr, 0,14 mmons, 0,1 3kB.), KOAc (266 wmr, 2,7
MMOJIB, 2,0 9KkB.) ¥ Boxs! (5 M) B atMocdepe azota. Cmeck nepememmBaiy npu 80°C B TeueHHe 6 4, OXJIaxIallu
JI0O KOMH. TeMIT., pa36apnsm EA (100 MuT), IBaKIIBI MPOMBIBATN COJIEBBIM pacTBOpoM (30 mur), cymmmm Haj 6e3-
BOJHBIM CyJIb()aTOM HATpHs, KOHIECHTPUPOBAIHN IPH MOHIKEHHOM JABJICHHH M OYHMINAIH Xpomartorpadueil Ha
cunukarene (EA/PE, 99/1) ¢ noxyaennem 40 mr (11%) N-[3-mano-5H,6H, 7H-nuknonenra[b|nupuana-7-wmi]-
2-MeTHIHPUINH-4-KapOOKCcaMHUIa B BUJIE TBEPIOTO BEIIECTBA KOPHYHEBOTO IIBETA.

3. CuHTE3 MPOMEKYTOTHOTO COCTUHEHHS 7-4:

NH

HO.
NC N

N =
] 7 1\\1 NHp-OH.HCI H i 7
Y . N =
HN NaMCO;, MeOH HN
o e}

7-3 74

K pactBopy N-[3-mtmano-5H,6H,7H-mmuknonenTa[b JnupuauH-7-mi]-2-MeTHIMapuanH-4-kapookcamua (40
mr, 0,14 mmonb, 1,0 5xB.) B MeOH (6 M) moGaBisiiu ruapokcwiaMud ruapoxiopun (20 mr, 0,3 mMois, 2,0
9KB.) W ruapokapboHaT Hatpus (36 mr, 0,4 mmois, 3,0 9kB.). Cmech nepemermmBaiii ipu 80°C B TeueHue 5 ,
OXJIKAAIH 10 KOMH. TEMII. ¥ KOHIEHTPUPOBAJIHU MPH MOHIKEHHOM jAaBieHuu ¢ nosydenneMm 50 mr N-[3-(N-
runpokcukapoamumugown)-SH,6H, 7H-nuknonenTa[ b |mupuauH-7 -1 |-2-Me THITHPUARH-4-KapOOKcaMuaa B
BUIe OEIOr0 TBEPAOTO BEIICCTBA.

4. Cunres coequnenus 108:

/2

NH
HO 0o Q
N7 NF ,N
T o A /\O’ )
N S -
A
HN Dioxane / =N
O Xylense
7-4 Compound 108
K pacTBopy N-[3-(N-rugpokcukapbamumuaonn)-SH,6H, 7H-mmuknonenta[ b |mupuaua-7-mn]-2-

MeTWIMHPUANH-4-KapOokcamua (45 mr, 0,14 mmoinb, 1,0 9kB.) B tuokcaHe (5 Mi1) prUOaBIsUIH TPOTIAHOMIIIIPO-
nmanoar (56 wmr, 0,4 mMonb, 3,0 2kxB.). CMech nepememmuBanu npu 90°C B TeueHue 2 4, OXJIKIATH JO KOMH.
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TEMII. ¥ KOHIICHTPUPOBAIH MPH MOHIKCHHOM JaBICHHUU. 3aTeM MPUOaBIUIA KCHIICHBI (5 MIT), 1 CMECh HarpeBa-
mu o 150°C B TedeHue 2 4, OXJIQXAANU 1O KOMH. TEMIL., KOHUEHTPUPOBAIN NPU MOHWKEHHOM JaBICHUU U
ounniany npenaparuBHoit BOXKX B cnenyromux yenosusx: (Komonka, X-Bridge, C18, Shield RP, 19x150 mm 5
MKM; oaBIKHas (asa, Boma ¢ 0,05%NH;H,0 u ACN (20,0% ACN mo 40,0% 3a 8 mun, 1o 100,0% 3a 5 MuH, 10
0% 3a 1 mun); gerekrop, YO 210/254 am. Ota ounctka ganma 12,3 mr (24%) N-(3-(5-3tun-1,2,4-okcagnazon-3-
nn)-6,7-nurunpo-SH-nukonenra[ b [ mupuanH-7-nui)-2-MeTHIM30HUKOTHHaMuUAa (coenuaenne 108) B Buae Oe-
soro TBepaoro Bemiecrsa. HPMC (3C) m/z 350 (M+H).

'H-IMP: (300 MTI'ty, IMCO-dg, T.1.): 8 9,09 (11, J=8,4 'y, 1H), 8,94 (1, J=1,9 ', 1H), 8,55 (11, J=5.2, 0,8
I'y, 1H), 8,21 (n, J=1,9 T'u, 1H), 7,68-7,60 (M, 1H), 7,56 (an, J=5,1, 1,6 I'n, 1H), 5,54 (x, J=8,5 T'u, 1H), 3,14-
2,98 (M, 2H), 3,02-2,84 (M, 2H), 2,62-2,48 (M, 1H), 2,49 (c, 3H), 2,01 (ak, J=12,6, 9,0 I'u, 1H), 1,31 (1, J=7,6 I'm,
3H).

ITpumep 8.

Cunre3 coeunenus 122.

1. CuHTE3 NPOMEXKYTOUHOTO COETUHEHUS 8- 2'

o o @’bﬁ

HATU, DIPEA, DMF
NH,

37-4

K pactBopy 1-metnn-1H-npazon-5-kapboHoBo# kucinoTsl (592 wmr, 479 MMoutb, 1.0 9kB.) B JIM®DA (10
M) nobasnsum DIEA (1,8 1, 13,9 Mmois, 3,0 oxB.) 1 HATU (2,7 1, 7,1 MmMoib, 1,5 2kB.). CMech mepemMenmBaii
B TeueHue 15 MuH u npudassum 6-6poM-2,3-nmuruapo-1-6enzodpypan-3-amus (1 r, 4,7 mmods, 1,0 3kxB.). Cmech
3aTeM TepeMelIuBaIM B TeUeHHe Houu, pa3daBmsuin EA (200 mur), TprKOpl MPOMBIBATIH COJIEBBIM PacTBOPOM
(200 M), KOHIIEHTPUPOBAIN TIPH MTOHMKEHHOM JIaBJICHUH U OYMINaNy Xxpomarorpadueit Ha cunukarene (EA/PE,
1/1) ¢ mnomyuenmem 1,3 1 (86%) N-(6-0pom-2,3-guruapo-1-6en3odypan-3-umn)-1-merun-1H-nmupazon-5-
KapOOKcaMua B BUJE OEJI0TO TBEPAOTO BEIIECTBA C METAUIMIECKHUM OTTEHKOM.

2. CuHTE3 NIPOMEXKYTOYHOTO COeIUHEHNUS 8-3:

o © o
o CuCN NC /
Br N / ﬁ N
H 7, DMF, 160°C, 20h N
83

8-2
K pactBopy N-(6-6poMm-2,3-murunpo-1-6en3odypan-3-mn)-1-metun-1H-mmupa3zon-5-kapookcamuna (1,4 T,
4,4 mmoub, 1,0 2kB.) B JIMDA (10 M) npubasnsin CuCN (587 mr, 6,6 mmods, 1,5 9kB.). CMech iepeMenTiBan
npu 160°C B Teuenue 2 mHel, pazbasmsum EA (200 M), TpHKABl IPOMBIBAIA COJIEBBIM pacTBopoM (200 M),
KOHIICHTPUPOBAJIM MPHU MMOHMKEHHOM JaBJICHUHM W OYMIAIM Xpomarorpadueii Ha cunukarene (EA/PE, 1/2) ¢
norygyeaneM 530 wmr  (45%)  N-(6-umano-2,3-gurunpo-1-6enszodypan-3-umn)-1-merun-1H-nupazon-5-
KapOOKcaMua B BUJE OEJI0TO TBEPAOTO BEIIECTBA C METAUINIECKHUM OTTEHKOM.
3. CuHTE3 MPOMEKYTOUHOTO COeTUHEHHUS 8-4:

O o)
0 no Nz HCL oy o
NC N / /
BN HN N N

N NaHCO3, MeOH [

8-3 84
K pactBopy N-(6-mmmano-2,3-quruapo-1-6erzodypan-3-wmn)-1-metmn-1H-mupazon-5-kapbokcamuna (530
Mr, 2,0 mmoib, 1,0 5kB.) B MeOH (8 mut) mobGaBnsim runpokapOoHat Hatpus (250 mr, 1,5 9KB.) U ruaApOKCHIIa-
MuH ruapoxyiopun (164 mr, 2,4 mmois, 1,2 3kB.). Cmech HarpeBamu npu 60°C B TedeHue 2 9 ¥ KOHIICHTPHUPOBa-
JU TIpU TIOHW)KEHHOM JnaBieHuu ¢ noiydeHuem 580 mr N-[6-(N-ruapokcukapOaMuUMHUI0WI)-2,3-Turuapo-1-
oenzodypan-3-mi|-1-mermi-1 H-mupazon-5-kapOokcamuia B BUIEC TBEPIOTO BEIIECTBA OJICTHO-KEITOTO IBETA.
DTO0 TBEpJOEC BEIIECCTBO CBETIO-XKEJITOTO I[BETA UCIIOB30BAIN Ha CICAYIONICH cTaguu 0e3 MalbHEeHIeH ouncT-
KU.
4. CuHTE3 MPOMEKYTOYHOIO COeAUHEHUS 8-5:
O

HO-NH o] \o
H ;’ I\ / o) )—< Sj\
N N — 4
HN , O-
H’K{//N N Ji/

Dioxane, 80°C

8-4
K pactBopy N-[6-(N-runpokxcukapbaMumuion)-2,3-aquruapo- 1 -6eH30(1JypaH—3 -un]-1-metun-1H-nupason-
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5-xapbokcamuma (190 wmr, 0,6 wmmomb, 1,0 »5kB.) B sguokcane (5 wmim) npubasmwum  (1,1-
JUMETOKCHITUN) auMeTiaamMuH (168 mr, 1,3 mmonsb, 2,0 3kB.). CMech nepememuBany npu 80°C B TeueHue 2 9,
KOHIICHTPUPOBAJIN TPH MOHMKEHHOM JaBJICHWHW, W OYMINAIK TpenapatuBHod BOXKX ¢ mcmonb3oBanueM cie-
nyrommx yeioBuit: (2#-AnalyseHPLC-SHIMADZU(HPLC-10)): Komnonka, Komonka XBridge Shield RP18
OBD, 5 MM, 19x150 mm; momsmxkHas dasa, Boga (0,05%NH;H,0) u ACN (25,0% ACN no 45,0% 3a 8 mun);
nerektop, Y® 220 um. Orta oumctka gama 133 mr 1-metun-N-[6-(5-metwmin-1,2,4-okcaauazon-3-mm)-2,3-
TurHIpo- 1 -6en3odypan-3-mi]-1H-mupazon-5-kapbokcamuaa B Bunme 6enoro tBepaoro Bemecrsa. HPMC (3C)
m/z 326 (M+H).

'H-IMP: (CD;0D, 400 MTI't, m.1.): & 7,67-7,65 (1H, 1, J=8.,0 ), 7,54-7,45 (3H, m), 6,82 (1H, M), 5,89-5,85
(1H, m), 4,86-4,84 (1H, m), 4,51-4,48 (1H, nxn, J=5,2, 9,6), 4,17 (3H, ¢), 2,66 (3H, ¢).

5. Cunre3 coennueHus 122:

g 0
O R ey
o. N/)" " N{ Chiral-Separation \g )_QJ\ v

& N

85

Compound 122

Paniemuueckyto cmech (95 Mr) ounmmanyu ¢ moMouIpio XupajibHoi npenapatuBHoit BOXXX co cnenyrommmu
ycnopusmu: (Prep-HPLC-004): xonmonka, CHIRAL ART Cellulose-SB, 2x25 cM, 5 mxMm; noasrkHas ¢asa, lex-
u staHou- (yaepxuBaiu 50,0% sTaHona B Teyenue 9 MuH); gerekrop Y@ 254/220 uM. DTa 04YNCTKA MpHBEa K
28,3 wmr  (30%) (S)-1-metmn-N-(6-(5-metnin-1,2,4-oxcaanazon-3-mn)-2,3-muruapodensodypan-3-wmn)-1 H-
nupasof-5-kapbokcamua (coenuaenue 122) B Buae 6enoro tBepaoro Bemecrsa. HPMC (9C) m/z 326 (M+H).

'H-sIMP: (CD;0D, 300 MI'i, m.x1.): 8 7,62-7,59 (1H, nn, J=1,2, 7,8), 7,49-7,40 (3H, m), 6,77-6,76 (1H, 1,
J=2,1), 5,84-5,79 (1H, nn, J=4,8, 8,7), 4,80-4,77 (1H, m), 4,47-4,42 (1H, nn, J=4,8, 9,9), 4,11 (3H, ¢), 2,61 (3H,
c).

Crienyromuye coeTMHEHUsT OBLITH TIOMyYeHBI CTIOCO0aMH, aHAIOTHYHBIMH CITIOCO0Y, ONTUCAHHOMY JJISI COC/IH-
HeHus 122:

Coeapuerse Noo | FIPMC (30 mfz
i3 JRSE
1% M=+ = 33
124 M- = 326
123 M3 = 362

IIpumep 9.
Cunres coequnenns 124.
1. CuHTE3 MPOMEKYTOUHOTO COeUHEHUs 9-2:

0
MO J N{ 0
Br. e} N O
ey
HATU, DIPEA, DMF = H N
NH, ' ' [N
37-4 9-2

K pactBopy 1-metmin-1H-nmupazon-5-kapboHoBoii kuciaotsl (592 mr, 4,7 mmods, 1,0 5kB.) B IM®DA (10 M)
nobasnsimm DIEA (1,8 1, 13,9 MmMonsb, 3,0 5xB.) 1 HATU (2,7 1, 7,1 MMoutb, 1,5 5kB.). CMech nepeMennBaii B
TeueHne 15 muH, a 3aTeM npubaBisuM 6-0poM-2,3-murunpo-1-6enzodypan-3-amun (1 1, 4,7 mmous, 1,0 9kB.).
CmMech 3aTeM nepeMenrBaly B TeUeHne HOuH, pa30asisuiy stmianeTatoM (200 Mit), TPHXKIBI TPOMBIBAIN COJIE-
BBIM pacTBopoM (200 mur), KOHIEHTPUPOBAIH TPH MOHM)KEHHOM JIaBJICHUH M OYMINAIN XpoMmarorpaduell Ha cu-
mukareine (EA/PE, 1/1) ¢ nomyuyenuem 1,3 1 (86%) N-(6-6pom-2,3-qurunpo-1-6enzodpypan-3-mn)-1-mermn-1H-
HMpa3o-5-kapOoKcaMuia B Bujie O€JIOro TBEPIOTrO BEUIECTBA C METANIMYECKUM OTTCHKOM.

2. CuHTE3 NIPOMEXKYTOYHOTO coeuHeHus 9-3:

o ° o
O CuCN NC /
Br N / N N
oy [N
9-3

A 0.
I N DMEF, 160°C, 20h

9-2
K pactBopy N-(6-6pom-2,3-nuruapo-1-6enzodypan-3-nn)-1-mernn-1H-mmpazon-5-kapbokcamuaa (1,4 T,
4,4 mmons, 1,0 3xB.) B IM®A (10 M) npubasssuin CuCN (587 mr, 6,6 Mmmoinsb, 1,5 3kB.). CMech mepeMeImBaIn
npu 160°C B Teuenne 2 nuei, pasdasisum EA (200 mir), TproKIsl IPOMBIBAIN COJICBBIM pacTBopoM (200 mi),
KOHIEHTPUPOBAJIH NIPU TOHMKEHHOM JIaBJICHHH M OuYMINaiy xpomatorpadueit na cunukarene (EA/PE, 1 /2) c
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norygyeaneM 530 wmr  (45%)  N-(6-umano-2,3-gurunpo-1-6enszodypan-3-un)-1-merun-1H-nupazon-5-
KapOOoKcaMua B BUJE OEJI0TO TBEPAOTO BEIIECTBA C METAUIMIECKHUM OTTEHKOM.
3. CuHTE3 MPOMEKYTOTHOTO COeTUHEHHS 9-4:

o
o Ho- Nz HCL yo-nm 0

NC N / /

oy ™ N

Iz

I W NaHCO,; MeoH  HN
7,

9-3 a4

K pactBopy N-(6-mmano-2,3-quruapo-1-6erzodypan-3-mn)-1-metmn-1H-mupazon-5-kapobokcamuna (530
Mr, 2,0 Mmmonb, 1,0 5kB.) B MeOH (8 mur) nobGaBnsim runpokapOoHat Hatpus (250 mr, 1,5 3KkB.) u ruapoKcHIa-
MUH ruapoxiopun (164 mr, 2,4 mmons, 1,2 5kB.). Cmech HarpeBanu rpu 60°C B TedeHue 2 9 U KOHIIEHTPHPOBA-
T TPU TOHIKEHHOM JHaBlieHuH ¢ moiydeHueM 580 mr N-[6-(N-ruapoxcukapOaMuUMUmION)-2,3-muruapo-1-
oenzodypan-3-mi|-1-mermi-1 H-mupazon-5-kapOokcamuia B BUIEC TBEPIOTO BEIIECTBA OJICTHO-KEITOTO IBETA.
3TO TBEpJOE BEIIECTBO CBETIO-KEITOTO I[BETA UCIIOJIL30BAIM Ha CIEAYIOIIEH cTagun 0e3 nanpHeneil oumcT-
KH.

4. CuHTE3 MPOMEKYTOYHOIO coeAuHEeHus 9-5:

Q
o Fjo F F o
HO-NH S | © ) . 0>/ <F F/KFN S | o
P /
HN NN O~ N"NN
] H
N | N
9.4 Dioxane, 80°C 9.5

K pactBopy N-[6-(N-runpokcukapbamumunonn)-2,3-aguruapo-1-6ensodypan-3-wui]-1-metnn-1H-nmupazon-
5-xap6okcamuna (190 mr, 0,6 mmonb, 1,0 3kB.) B anokcane (5 Mir) 1o KarwsiM npubasisum 2,2-nudropaneTun
2,2-mu¢propanerar (220 mr, 1,3 mmons, 2,0 3xB.). [Tocie nepememBanus npu 80°C B TeyeHue 2 4, MOJTydeH-
HYIO CMeCh KOHIIEHTPHPOBAIN NPH TIOHWKEHHOM JaBJICHUH M OYMIIAIN npenapaTuBHoi BOXKX B cinemyrommx
yenoBusx: (2#-AnalyseHPLC-SHIMADZU(HPLC-10)): Kononxka, Komorka XBridge Shield RP18 OBD, 5 mMxwMm,
19x150 mm; moxBmxHas dasa, Boga (0,05%NH;H,0) u ACN (33,0% ACN mo 55,0% 3a 8 mun); gerextop, YD
220 Bm. DOrta oumctka pgama 130 wmr  N-[6-[5-(mudropmernn)-1,2,4-okcaanazon-3-mi]-2,3-quruapo-1-
oenzodypan-3-mi]-1-metun- 1 H-mupaszon-5-kapookcamuia B Buje 6emoro TBepaoro Bemecrsa. HPMC (3C) m/z
362 (M+H).

5. Cunre3 coennueHus 124:

G F
F/Hﬁhi O . . O
&7 " / Chiral-Seperation F/‘\lapq C
N H N\ - y/ /
P O-N N N
[N

9-5 Compound 124

PammemMuyeckyro cMech (85 MT) OUHIIAIM ¢ IIOMOIIBIO XUPaTbHOU npenapatuBHOit BOXKX co crenyromumu
ycnoBusimu: (Prep-HPLC-004): komonka, CHIRAL ART Cellulose-SB, 2x25 cm, 5 Mkm; ogsuxHas ¢a3za, Hex-
u 3TaHon- (ynepxusanu 35,0% staHona B TeueHue 8 mMuH); netekrop Y@ 254/220 am. Ota ounctka mana 26,8
Mr  (32%) (S)-N-(6-(5-(mudropmernn)-1,2,4-okcamuazon-3-mi)-2,3-auruapodbenzodypan-3-mn)-1-metmn-1H-
mupasol-5-kapookcamunaa (coenuuenue 124) B Bune 6enoro tBepaoro Bemecta. HPMC (OC) m/z 362 (M+H).

'H-sIMP: (CD;0D, 300 MI', u./mn): & 7,70-7,67 (1H, nx, J=1,5, 7.8), 7,54-7,50 (2H, m), 7,41-7,40 (1H,
M), 7,34-7,00 (1H, T, J=51,9), 6,77-6,76 (1H, 0, J=2,1), 5,86-5,81 (1H, an, J=5,1, 9), 4,86-4,79 (1H, m), 4,49-
4,44 (1H, nx, J=5,1,9,9), 4,11 (3H, ¢).

ITpumep 10.

Cunre3 coegunenus 139.

1. CunTe3 mpoMexxyTogHOoro coenuuerus 10-2:

Br. Br

1.HCOONH,, MeOH, r.t, 1h

2.NaBH;CN, refiux, 12h NH,

o
€4 % 19-2

K pactBopy 5-6pom-2,3-nuruapo-1H-unnen-1-ona (100 r, 474 mmons, 1,00 3kB.) B Mmetanoue (1,5 i) npu-
Gasisn popmuat ammonus (300 r, 4,76 monb, 10,0 3kB.). [Tocne nmepememmBanus B TedeHUe | 9 mprUOABISLITH
NaBH;CN (90 r, 1,43 moms, 3,02 3xB.). CMech HarpeBanu mpu 60°C B TedeHue 2 4, KOHICHTPUPOBAIH TIPH TT0-
HIDKEHHOM JaBIICHUH W OYHIIamy XxpoMaTtorpadueit Ha cunukarene (EA/PE, 1/10) ¢ nomygennem 64 t (64%) 5-
6pom-2,3-muruapo-1H-unaen-1-aMuHa B BUJe TBEPIOTO BEIIECTBA KOPUIHEBOTO IIBETA.
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2. CuHTE3 NPOMEXKYTOUHOTO COETUHEHUS 10 3:

Hz DIEA, HATU, DMF /%y
10-2 85 % 10-3

K pactBOpy 2-MeTunmupuanH-4-kapOoHoBo#i kuciots (1,95 1, 14,2 mmoinb, 1,00 3xB.) B JIMDPA (20 M)
nobasnsm DIEA (5,5 1, 42,6 mmonb, 3,00 axB.) 1 HATU (8,1 1, 21,3 mmons, 1,50 skB.). [Tociie nepemernvba-
HUS TPU KOMH. TeMIL. B TedeHwe 15 muH npubaBmsum 5-Opom-2,3-guruapo-1H-ungen-1-amun (3,0 T, 14,2
MMoJTb, 1,00 5KB.), ¥ pacTBOp MepeMeNmBaiy B TedeHue 3 1. [TorydeHHsIi pacTBOp pa30aBisud BOAHBIM pac-
tBopoM NH,CI n skcrparupoBanu EA. O0beIMHEHHBIE OPTaHUYECKHE CIIOW CYIIMIIN Haja 0e3BOTHBIM CYyIb(da-
TOM HATpPUs, KOHIICHTPUPOBAIH MPH MTOHIKCHHOM JABJICHUH M OYHMIIIATK Ha cuinkareneBoi kononke (EA/PE =
2/1) ¢ monmyuenueM 4 r (85%) N-(5-0pom-2,3-murunpo-1H-unnen-1-nn)-2-metTnnnupuani-4-kapookcamMmuia B
BHUJIC TBEPJIOTO BEIECCTBA KEITOrO IBETA.

3. CuHTE3 MPOMEKYTOUHOTO coenuHeHus 10-4:

O
Br%:@w TEA, Pd(dppiC1,CH,Cly 0@ 7
AN A g

N
H

=N CO, EtOH 7N
10-3 104 =N
K pactBopy N-(5-6pom-2,3-murunpo-1H-unaen-1-wn)-2-metrnmupuani-4-kapookcamuna (4,28 1, 13,0
MMotb, 1,00 3kB.) B cMecn dTarona (120 mur) u JIMCO (12 mi) no6asnsun TEA (3,9 1, 38,6 MMoub, 3,00 9kB.) 1
Pd(dppf)ClL,.CH,CI, (1,06 T, 1,3 Mmonb, 0,1 3kB.). DTy cmech 3atem 3amonasuin CO (20 atm). Cmech niepemMeniu-
Bayn ipu 120°C B atmocdepe CO B Teuenue 2 nHeH, npoayBanu i BeicBoOoxeHnst CO, BEUIMBAIM B BOAY H
TPkl 3KcTparupoBaru EA. OO0beIMHCHHBIC OPraHMYECKIE CIIOM KOHIICHTPUPOBAIH TIPU MOHIKEHHOM JIaBJic-
HUM WM ouninaiu xpomarorpadueit Ha cuiukarene (EA/PE, 3/2) c¢ momywenmem 3,5 1 (83%) ostmn-1-(2-
METHITTHPUINH-4-aMu10)-2,3-muruapo- 1 H-unneH-5-kapOookcuinata B BUIE TBEPIOTO BEIIECTBA KEITOTO I[BETA.
4. Cunre3 npoMexyTouHoro coeaunenus 10-5:

0> 0 NaOH Q o
a
N\ N N
o
g EOH, o O Ho N
104

82 %

K pactBopy stmi-1-(2-metunmupuana-4-amuno)-2,3-nuruapo-1 H-uanen-5-kapookeunara (1,2 r, 3,70
MMoTb, 1,00 3kB.) B aTanone (10 mur) npubasisum ruapokcua Hatpus (300 mr, 7,50 mmons, 2,03 5kB.) B Boae (2
min). ITocne nepememnBanus B TeueHue 12 4 mpu KOMHATHOHM TeMmepaType, pH pactBopa moBommwmu go 4-5 ¢
nomomsto HCI (1 N). Teepasle BeniecTBa coOupany GpUIBTPOBAHUEM W CYIIWIM B NeyH ¢ noxydeHuem 0,9 r
(82%) 1-(2-metunmupuanH-4-amuno)-2,3-muruapo-1 H-unaneH-5-kapOoHOBOI KHUCIOTH B BUIE OSIIOTO TBEPIOTO
BEIIIECTBA.

5. CuHTE3 MPOMEKYTOUHOTO coenuHeHus 10-6:

O%C@ ¢ = \\"@ P
od N e ﬁ*@ﬁ
=N

/ o HATU, DIPEA, DMF

10-5 47 %

K pactBopy 1-(2-metunmupunna-4-amuno)-2,3-muruapo- 1 H-uanen-5-kap6onosoit kucnotsl (300 mr, 1,01
MMoutb, 1,00 2kxB.) B IM®A (5 M) mo6asnsmu DIEA (523 wr, 4,05 sxB.) 1 HANU (578 wmr, 1,52 mMmous, 1,50
9kB.). [locie mepeMemuBaHus B TeUeHWE 15 MHH NpU KOMH. TeMIl. TpHOABIsUH Tpon-2-uH-1-amuH (167 wMr,
3,03 mmodb, 3,00 9kB.). CMech MPOIOIKAIIN MTepeMeInBaThes B TeueHue 2 4 u ountann Combi-Flash ¢ xomon-
kot C18: moxBmwkHas Qasa, moaBmwxHas daza A: Boxa (0,05% NH,HCO; B H,0), moasmwxkHas daza B: ACN;
CKOpOCTB noToka: 50 mu/mMuH; TpagueHt: ot 5% B no 70% B 3a 26 mun; nerekrop, Y@ 254 Hm. D10 mpuseno K
160 wmr (47%)  2-metun-N-[5-[(mpomn-2-uH-1-nin)kapoamomni]-2,3-quruapo-1 H-ungen- 1 -nn|nupuaun-4-
KapOoKcaMuza B BUJEe OEJI0TO TBEPIOTO BEIIECTRA.
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6. CuHTe3 MpoMexXyTouHOro coequHeHus 10-7:

\_NH ﬁ’b, s T /\

DCE, 80°C
61 %
10-6 10-7

K  pactBopy  2-metun-N-[5-[(mpomn-2-uH-1-nn)kapoamoni]-2,3-quruapo- 1 H-unaen- 1 -nn|nupuaun-4-
kapOokcamua (150 mr, 0,45 mmonb, 1,00 s5kB.) B DCE (5 M) mpubasnsumm FeCls (37 mr, 0,23 MMoinb, 0,50 9kB.).
Cwmech nepememmmBany npu 80°C B TedeHue 2 qHEH, KOHIIEHTPUPOBAIIM TIPY MMOHMKEHHOM JAaBJICHUN U OYHIIIATN
Combi-Flash ¢ xononkoit C18: momBmxHas ¢a3za, moasmwkHas (asza A:, momsmkHas ¢aza A: Boma (0,05%
NH4HCOs B H,0), mogsmxknas ¢aza B: ACN; ckopocts moToka: 50 mi/mus; rpaguet: oT 5% B mo 70% B 3a
36 cu; merextop, Y® 254 M. Oto mpuseno k 91,7 mr (61%) 2-metun-N-[5-(5-metun-1,3-okcazon-2-mwi)-2,3-
muruapo- 1 H-uaaen- 1 -un Jnupuauna-4-kapOokcaMuaa B BUIIE O€I0T0 TBEPAOTO BENIECTRA.

7. Cunre3 coequnenus 139:

. O, O
=N

41 %

10-7 Compound 138

Pammemuyeckyro cMmech (80 Mr) oudIany ¢ MOMOIIBI0 XUpanbHOH npenapatuBHOit BOXX. Komonka: Chi-
ralpak 1B, 2x25 cm, 5 mxwm; moaemwkHast ¢asza A:llex--BOXX, nmoxemwxHas ¢asza B: EtOH--BDXKX; ckopocth
notoka: 20 mi/mun; rpagueHT: oT 30 B 1o 30 B 3a 8 mun; 220/254 um; RT1:5,20 ; RT2:6,55. D10 mpuseno
32,4 mr (41%) (R)-2-metun-N-(5-(5-metmnokcazon-2-mn)-2,3-nuruapo- 1 H-nuaen- 1 -mn)u3oHukoTnHAMA A (CO-
equaenne 139) B Bune 6emoro tBepaoro BemectBa. HPMC (OC) m/z 334 (M+H).

'H-SIMP: (CD;0D, 300 MI'm;, m.x1.): & 8,55-8,53 (1H, n, J=5,4), 7,88-7,83 (2H, M), 7,70 (1H, ¢), 7,63-7,61
(1H, m, J=5,1), 7,43-7,41 (1H, &, J=7.8), 6,90 (1H, c), 5,71-5,65 (1H, 1, J=7,8), 3,20-3,10 (1H, ™), 3,08-2,94 (1H,
M), 2,70-2,60 (4H, m), 2,41 (3H, ¢), 2,15-2,05 (1H, m).

Crnenyromue coeIMHEHNS OBLTH ITOYYEHBI CIIOCO0aMHU, aHAIOTUIHBIMU CIIOCO0Y, OMIMCAHHOMY JUIS COCTU-
Henus 139:

Coegnedne No FIPMC (DCrmiz
140 M4 = 334

ITpumep 11.
Cunres coequnenns 141.
1. Cunre3 npoMexyToyHOoro coeaunenus 11-2:

HO. > 0
“N =3 N
H)\QQ >4 d
o N’\m

NH
Boe Py, 100°C

54 Boc
112

K pactBopy TPEeT-OyTHUI N-[(1R)-5-(N-runpokcukapbamumuaonn)-2,3-auruapo- 1 H-uanen-1-
wi]kapbamara (22 r, 75,5 Mmmonb, 1,0 5xB.) B nmupuauae (350 Mi1) npuOaBiIsui IUKIONPONIaHKAPOOHMIIXIIOPU
(8,7 1, 82,8 Mmmons, 1,1 3kB.). CMech HarpeBanu 10 60°C B TeueHue 2 9 ¢ MOCIeAyommM Harpesanuem o 100°C
B TeueHHe Houu. CMech 3aTeM OXJaKAalu J0 KOMH. TE€MII., KOHIEHTPUPOBAIN NPU MOHMWKEHHOM JAaBICHUU U
ounmiany xpomarorpadueit Ha cunukarene (EA/PE, 15/85) ¢ nomyuennem 15 r (58%) tper-0ytnn N-[(1R)-5-(5-
nukonponui-1,2,4-okcanuazon-3-un)-2,3-quruapo- 1 H-uanen- 1 -nn|kapbamara B Buze 6€10r0 TBEpIOTo Bellle-
ctBa. HPMC (3C) m/z 286 (M+H-56).

2. CuHTE3 MPOMEKyTOUHOTO coenuuenus 11-3:

KN KN
o o _
N AM HC!in dioxane N
———————ee

DCM

o Hoisak N2

1-2 11.3
K pactBopy tper-0yTun N-[(1R)-5-(5-mukmonponun-1,2,4-okcaanazon-3-un)-2,3-muruapo-1 H-unnen-1-
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wi|kapbamara (2,9 r, 8,4 mmous, 1,0 5kB.) B JIXM (42 M) npubasstmn HCI (4M B auokcane, 21 v, 10,0 3kB.).
CmMmech mepeMelMBaJId B TEYCHHE HOYM M OCaZoOK cobupaimu u cymmnu c mosmydeHueMm 2,9 r (1R)-5-(5-
nukIonponui- 1,2 ,4-okcanqnazon-3-un)-2,3-muruapo- | H-uanen- 1 -aMmuHa TUTHAPOXJIOpHIa B BUAE OSIIOTO TBEp-
noro Bemectsa. HPMC (B3C) m/z 225 (M+H-17).

3. Cunre3 coennuenus 141:

he o

=N Ns N— O‘N\ 8}
0‘ - N — N N
N . N H =

N N—

EDCI, HOAL DIEA, DMF N

HClsalt NH; rt, 1h, then. §0°C, 2h

11-3 Compound 141

K pactBopy 2-metmin-2H-1,2,3,4-teTpa3on-5-kapOooHoBoit KUCIOTH (5 T, 39,1 MMoub, 2,3 2kB.) B IMDA
(150 mm) no6asmsuin HOAt (6 T, 44,1 mmos, 2,5 okxB.), EDCI (8 1, 41,7 mmons, 2,5 skB.), DIEA (11,3 1, 87,4
MMoub, 5,0 9kB.) u (1R)-5-(5-muxmomnpomnmi-1,2,4-okcanuazon-3-mn)-2,3-nuruapo-1 H-uanen-1-amua  ruapo-
xnopun (4,8 r, 17,3 mmons, 1,0 3xB.). CMech nepeMemiBai 1 4 Mpu KOMHATHOH TeMIiepaType, HarpeBaju JI0
60°C B Teuenue 4 4, oxJaxaand 10 KOMH. TeMI., pazoasmsun EA (300 mur), nBaxkasl nmpoMeiBany Bopoi (100
MJI) U cojeBbIM pactBopoM (100 mur), cymmny Haj 6e3BOAHBIM Cyb(aToM HaTpHs, KOHLIEHTPUPOBAIHM IPH HO-
HIDKCHHOM JaBJICHUH M OYMINAIN XpoMmartorpadueii Ha cumkarene (JJXM/MeOH, 95/5) ¢ moxydenuem npome-
JKYTOUHOT'O IPOJYKTa. DTOT MPOMEXKYTOUHBIH MTPOIYKT 3aTeM pacTHpain co cMechio rekcana 1 EA (15/1) ¢ mo-
nyqdenueM 4,75 T (88%) mpoykra B BUE TBEPOTO BEIIECTBA CEPOTO [BETA. DTa MOPIHUS O0BEIUHSIIN C TIPEIbI-
nIymed nopreit (mosydeno 6,5 r 3 11,6 T amuna). Cmech pactBopsuid B IXM (120 M) u mpubaBisuik B H-
rexcad (1,5 L) o xammsm npu nepememmBaann. Ocanok codupanu u cynrmwm ¢ noxydeaneM 10,8 T (R)-N-(5-
(5-muxnonpormn-1,2,4-okcanuazon-3-un)-2,3-quruapo- | H-uanen- 1 -mm)-2-metun-2H-terpa3on-5-
kapOokeammua (coequaenue 141) B Bume 6es1oro TBEpIOTO BemecTBa ¢ MetaummdeckuM oTreHkoM. HPMC (3C)
m/z 352 (M+H).

'H-SIMP: (400 MTI'ni, xmopodopm-a, u./man) & 7,95 (¢, 1H), 7,91 (n, J=7,9 T'n, 1H), 7,43 (a1, J=7,9 T', 1H),
7,33 (n, J=8,7 T'm, 1H), 5,78 (x, J=7,9 I'n, 1H), 4,44 (c, 3H), 3,11 (man, J=16,2, 8,8, 3,8 I'u, 1H), 2,98 (ar,
J=16,2, 8,1 I'u, 1H), 2,75 (nzg1, J=12,0, 7.8, 3.9 I'n, 1H), 2,25 (mnx, J=9,6, 7,4, 4,1 T'y, 1H), 2,03 (nx, J=12,9, 8,2
I'y, 1H), 1,45-1,19 (M, 4H).

Crenyromue coeJUHEHHs OBLUTH TOJYYEHBI CIIOCO0aMH, aHAJOTUYHBIMH CIIOCO0Y, OIIMCAaHHOMY JUISl COe/IU-
HeHus 141:
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Cocpaennc Ny HPMC (20 mz Coeaunedue Ne HPMC (20 miz
82 MAH = 36201 518 MAHT = 37001
90 M+H = 374,1 519 M+H = 3571
9l MH = 3741 520 MAH = 3348
92 M+H = 360.] 521 M = 380,2
a3 M = 4611 522 MAH = 382,
113 MEsH = 3251 523 MAH = 3845
L4 BA+EE = 3351 524 MHH =394 2
113 MHI=3511 333 WE+H = 39K.2
116 M = 3531 553 M =407 |
P17 MHH = 3671 336 Mokl = 3671
i23 M = 376,1 557 M = 3031
P26 M = 3691 338 M+t =363.1
P36 Ml = 3261 559 M= 3951
{44 M = 3561 560 M+ = 4091
15(} M1 = 3782 361 M+ — 339
131 M = 378.2 363 M=l =332.1
152 MHT = 3662 304 MeIT =339
133 MHT = 3642 563 Mk =339,
[34 M = 364.2 360 M= — 3390
{64 M =3252 367 M =3522
163 AT = 3611 568 Mi=I4 — 352.1
174 Ml = 366.2 5G9 M=l — 339,
173 MHT = 3341 370 M=F = 3323
176 MHT=3651 571 M = 332
177 MHT=3351 573 M=H = 3962
i78 M = 3342 574 WMt = 3962
179 MHI = 3682 575 W #H = 3962
P80 M = 3091 578 M=~ 3852
181 M-+H = 3682 5379 M+H = 338
182 M = 368.2 380 M+H = 352
185 MHH = 330,1 381 M+H =325
186 M-H = 3601 582 M+H = 323
189 M- T=360 583 MrIT= 325
194 MAHH = 338 584 M+H = 325
201 MHT=338 385 M = 325
202 M+ =323 386 M =325
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203 N-H—324 587 M1 = 325
204 M = 324 89 MH = 363,1
240 M =338, 590 M+H = 3552
241 M+ = 3501 591 MHT = 3452
242 M =327 592 M+ = 338
243 M1 = 329 1 593 MHH = 323
245 MH T = 3381 307 M = 349
246 M+ =341 1 593 MeH = 353
247 M = 3411 396 M~H = 3962
248 M+ = 3281 597 M+ = 3822
215 M+ = 328,1 59% M=H = 4102
250 ML= 3411 599 M= 4102
251 M = 328 1 (0 M4 =408 2
281 MFH = 350.1 601 M= 3942
283 M = 3081 602 M= = 3822
284 M = 322, 603 M=H = 351,
245 MOTT= 3241 604 M:IT=3512
%6 MHT =294 | 605 MAH = 3052
287 M+ = 3481 06 M4 =409.2
288 M+ = 3361 607 M1 = 36% 2
290 M = 3381 0% M1 = 3682
293 M = 350, 609 M+H = 354
294 MHT = 3501 610 M= 3932
308 A = 277 1 [N Wl = 30962
305 M1 = 3341 612 M+ = 3962
310 M = 3201 613 Wl = 365 |
313 MHH = 3391 614 il b — 4091
316 ML= 3391 615 M+H = 326
317 M+ = 2861 416 M+H = 339
318 M+l = 286 1 &17 M+H = 340
320 MPH = 3122 618 M+H = 340
330 M = 3242 &1o M+H = 336
331 M = 3672 620 M:1l= 339
332 MHT =3672 521 M+H =333
336 M+ = 3532 622 MHH = 339
33 M1 = 3411 623 NI = 333
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338 M= 3532 624 M+ =335
351 N+t = 335,1 625 M+H = 349
352 1 M =369.2 626 M+ = 349
353 M+ = 355, 627 N = 349
354 M+ =355, 628 M+ = 333
359 M+ = 3351 629 NEHH = 349
336 MHT=3232 630 M = 336
357 MHI= 3301 631 M+ = 330
383 M+ =339, 632 M+H = 336
386 M = 3391 £33 N+E = 340
387 WA = 349,10 634 M+ = 341
388 MH{1=3511 635 M+H = 355
IRY M4 = 3611 (36 M+H = 339
390 M+ =351 1 637 M=F = 350
391 M+ = 3531 63 M=H = 34
392 M = 3631 639 M=H = 393
393 MATT = 3531 G0 M+i] = 355
304 MHT = 352 1 641 M=H =3792
395 MHT = 286, 1 642 M+H = 349
39 M =352, 64! M-=H = 330
3T M = 3541 O M-+14 = 387.1
398 M = 3381 6435 M= = 3912
399 M =361 1 646 Mt = 3542
400 M =324 1 H47 M =569 |
401 MHI=3271 648 M+ = 392,
403 N = 2720 630 M+H = 330
406 N = 2981 635 Mi~kE—361.2
4047 M= 2581 H36 M= — 4171
A8 Ml = 26101 657 M+ = 3602
400 MHT = 3631 638 M= = 3621
110 MHH = 365, 1 660 M+t = 363,]
411 M1 = 3641 661 M+H = 386
112 ML = 375, 662 Mok = 404
119 MHT = 2841 563 M+H = 404
420 M+H = 350.1 664 M+ = 387
333 M1 = 2941 665 M = 387
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136 M = 308,1 66 M1 = 387
437 M+t = 3241 667 M = 387
438 TMAH =322, 668 M+ = 380
139 M+H = 3201 669 VHH = 380
4443 MEHH = 3341 67} M =398R
442 M+H = 297 1 671 MHH = 398
446 M= 2752 672 M = 381
448 M= 3611 673 M+ = 381
145 M = 325,1 674 M+H = 363
43¢ N = 364 2 HY s N+ = 404
460 M+ = 3782 676 M+ = 377
465 M = 365.1 677 M= = 361
40T M+H = 3691 (933 M+H =374
468 NMAH = 4171 679 M+H = 361
469 M = 3241 6RO M+H = 377
470 M = 3801 681 M=H = 361
471 Ml 4B 423 682 M:il= 415
472 MHT = 3%22 6%3 M+H = 372
473 MHT = 396, 1 (54 M+H = 387
475 M+ = 3812 685 N=H = 407
476 MH =392 656 M+H = 404
477 S = 201 O87 WNH = 372
478 MHT = 4571 GRY M#EH = 355
479 MAHT = 4362 HRY MfeF] = 355
480 MHI = 4362 696 M+H = 335
481 Mt = 4222 691 M+H = 336
484 M = 3792 692 M+ = 356
485 WAL= 3082 6493 MEH = 371
486 Wb = 3541 G94 M=H = 398
487 MAT = 3101 695 M=H = 308
488 M1 = 3381 GY6 M+H = 371
489 M = 3361 697 M=H = 336
490 MHT = 3401 9% M1l = 336
491 MHT =331 702 M+H = 33K
492 M =410, 73 M+H =326
393 ML= 4111 703 NHTT = 368
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495 ML = 370,1 705 M+H = 336
496 MAH = 3681 706 M = 350

497 | MHI=3681 713 O MHH =378

98 M«+H = 368.1 716 M+ =371

499 M =340,1 720 M+ = 377

500 MieH = 4301 721 M = 379

501 MHL = 4161 722 M+ = 394

02 M+H = 3261 725 M-I = 364

503 M+H{= 4422 726 M+ =364

564 MeH = 4122 728 MH =394

305 M1 =332, 729 M =394

506 M = 394, ] 730 M+ = 371

567 MAH = 382 731 MHT = 401

508 MeIT = 412.1 732 M = 371

509 M = 368, 1 733 M = 401

510 Mol =5942 734 MrH = 360

511 MLt =396,2 735 MHT = 366

512 M+ = 398.2 736 M-H=394

513 M = 4082 737 M =396 |
SH4 MeTT = 3711 738 M =367

Ipumep 12.
Cunrtes coenuHeHus 142.
1. CuHTE3 MPOMEKYTOYHOrO coeiuHeHus 12-2:

G O “‘{\
NH Yk J\r
O =N
HD‘N o

H Dioxane,
_NH 60~100°C
Boc NH
54 122 Boc

K pactBopy TPEeT-OyTHI N-[(1R)-5-(N-runpokcukapbamumuaonn)-2,3-auruapo- 1 H-uanen-1-
wi]kapbamara (50,0 r, 172 mmonb, 1,00 sxB.) B amokcane (500 mi) mpubaBisuM 2-METHIIPONIAHOMI 2-
MeTmanpomnanoat (28,5 r, 180 mmonsb, 1,1 3xB.). Cmech nepememuBanu npu 60°C B Teuenue 1 4 ¢ mocienayro-
muM HarpeBanueM npu 100°C B TedeHue 6 4, OXJIaKAaIn 10 KOMH. TeMmIl., pasoasisuin EA (500 mi), mpoMbiBa-
mm Bozoi (300 mir) u coneBbiM pacTBopoM (500 mit), cymmian Hax Oe3BOJHBIM CyIb(AaTOM HATPHS, KOHIEHTPH-
pOBaM IIpY MMOHW)KEHHOM JIaBJIICHUH W OuHIIany Xxpomarorpadueit Ha cunukarene (EA/PE, 1/9) ¢ mony4uenuem
47 1t (79%) Tper-O6ytun N-[(1R)-5-[5-(mpoman-2-nxn)-1,2,4-okcanuazon-3-uin]-2,3-quruapo- 1 H-uagen-1-
ni|kapbamaTta B BHIE O€II0r0 TBEpAOTO BENIECTBA.

2. CuHTE3 MPOMEKYTOUHOTO coeuHeHus 12-3:

pe ~,

g
N AMHCT  NF

NH DCM
Boc’ NH
12.2 12-3 HCY
K pactBopy Tper-Oytun N-[(1R)-5-[5-(mpoman-2-wun)-1,2,4-okcanuazon-3-un]-2,3-guruapo-1 H-uanen-1-
wi]kapbamara (21,2 T, 61,7 mmons, 1,0 axB.) B JIXM (400 Mur) mprbaBiisuti XJIOpUCTHIN BoAopox (4M B auokca-
He, 155 mu, 10,0 5kB.). CMech epeMeInBaIy Mpyu KOMH. TEMIT. B T€UEHHE HOYM U TBEPJOE BEIIECTBO COOMpaH
u cymmwma ¢ noiydenuem 16,3 1t (83%) (1R)-5-[5-(mpoman-2-mn)-1,2,4-oxcaaunazon-3-mil-2,3-muruapo-1H-
MH/JICH- | -aMUHa THAPOXJIOpUAA B BUE OEIOT0 TBEPIOTO BEIIECTRA.
3. Cunre3 coenuHeHus 142:
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Q

‘i HOJ’L\a N ,g,
=N B —N
0\ s N Q. &
N “N 8]
HiN
EDCI, HOAT, DIEA, DMF JS—:N

NHZ N ,N"-_
123 HO Compound 142 N

K pactBopy 2-metun-2H-1,2,3,4-tetpazon-5-kapbonoBoii kucnotsl (37,8 , 295 mmons, 1,5 7xB.) B IMDA
(500 mur) mo6apmsim HOAt (40,1 T, 295 mMmoms, 1,5 3xB.), EDCI (56,7 T, 296 mmons, 1,50 3kB.), DIEA (102 1,
785 mmoub, 4,0 9kB.) u (1R)-5-[5-(mpoman-2-mn)-1,2,4-okcannazon-3-mi|-2,3-qguruapo- 1 H-ungen-1-amuna rum-
poxiopuna (55,0 r, 197 mmoms, 1,0 skB.). Cmech nepementuBamu nipu 40°C B Tedenne 2 9 U B coueTaHuu ¢ 4
JIPYTUMHU TIOPIHSAMH, TIOJYYEHHBIMH 10 TOH ke Mertonuku (3,6, 35,7, 197 u 197 mmons mo mkaie amuHa SM)
JUTsl TanbHewmedn o0padotku. K o0bequHeHHBIM pacTBOpaM MmpubaBisiiin Boxy. Ocagok cobuparoT GuibTpoBa-
HHUEM, TPOMBIBAIN OOJIbIIIE BOJOW W TIOBTOPHO pacTBopsuin B JIXM. PactBop JIXM mpombIBaiii BOAOK W HACHI-
mieHHpIM pactBopoM NH,Cl, cymmnm Hax 0e3BOJHBIM CyNb(haTOM HATPHS U KOHICHTPUPOBAIHU MPH MTOHHKCH-
HOM naBnieHun ¢ moiyderueM 210 r (R)-N-(5-(5-u3omponmi-1,2,4-okcanuazon-3-mwi)-2,3-auruapo- 1 H-uanen-1-
wi)-2-metmin-2H-Tetpason-S-kapbokcamuna (coequnenue 142) B Buze 0€I0ro TBEpAOTO BEIICCTBA C METAJUIH-
yeckum orteHKoM. HPMC (3C) m/z 354 (M+H).

'H-SIMP: (300 MTI'n, xsmopodopm-a, 4./muH) & 7,97 (1, JI=1,4 T'n, 1H), 7,93 (un, J=7,9, 1,1 I'u, 1H), 7,42 (x,
J=7,9 I'u, 1H), 7,30 (un, J=8,8 I'u, 1H), 5,77 (x, J=7,9 I'u, 1H), 4,42 (c, 3H), 3,26 (rent, J=7,0 T'n, 1H), 3,10 (amux,
J=16,2, 8,7, 3,9 T'u, 1H), 2,97 (at, J=16,1, 8,0 I'u, 1H), 2,83-2,65 (M, 1H), 2,02 (aT, J=13,0,8,1 I'u, 1H), 1,44 (7,
J=7,0 'y, 6H).

ITpumep 13.

Cunres coequnenns 143.

1. CuHTE3 MPOMEKYTOUHOTO coenuHeHus 13-2:

Q
NH EHLCI O-n
HO. N N
N N
H
Py, 60°C 2h,
HN-pgoe  100°C, overnight, HN~Bog
5-4 13-2

K pactBopy TPEeT-OyTHII N-[((1R)-5-(N-ruapoxcukapoamMmumuiownn)-2,3-quruapo-1 H-unnen-1-
wi]kapbamara (4 r, 13,7 MMois, 1,0 okB.) B nupuaune (80 mur) npubaBisum MUKI00yTaHKapOOHMIXIOpUA (2 T,
16,9 mmomnb, 1,2 3kB.). CMmech Harpesamu 1o 60°C B TeucHue 3 4, a 3areM 100°C B TeueHHEe HOUH. PeakImoHHYIO
CMECh 3aTE€M OXJIAKAAIN 10 KOMH. TEeMII., KOHIEHTPUPOBAIIM TP MOHW)KEHHOM JaBJICHUH M OYHILAIN XPOMaTO-
rpadueit Ha cunukarene (EA/PE, 5/95) ¢ noixyuennem 3,3 r (68%) tper-0ytrn N-[(1R)-5-(5-unknodyrun-1,2,4-
okcaamnazon-3-mn)-2,3-murunapo- | H-uaaen-1-mn|kapbamara B BuIe O€IOr0 TBEpJOTO BEIIECTBA C METAJLTHYC-
CKHUM OTTEHKOM.

2. CuHTE3 MPOMEKYTOUHOTO coeuHeHus 13-3:

O~y
O-N <>{\ !
O N
N 4 M HClHin dioxane
DCM Nk, HC!
HN-RBoc
13-2 13.3

K pactBopy tper-Oytmn N-[(1R)-5-(5-umkmoOyrumi-1,2,4-okcaauazon-3-un)-2,3-muruapo-1 H-unnen-1-
wi]kapbamara (3 T, 8,4 Mmmonb, 1,0 5kxB.) B muxstopmerane (60 Mi1) mpruOaBIsLIM XJIOPHUCTHIH Bogopox (4M B au-
okcane, 21 mi, 10,0 3kB.). CMech IepeMeMBaIy MPU KOMH. TEMII. B TCYCHUE HOYHU, U OCAJIOK COOUpaIH U Cy-
mmm ¢ nonmyderneM 2 T (81%) (1R)-5-(5-mmukmnobyTmin-1,2,4-okcanuaszon-3-mm)-2,3-gurunpo- 1 H-unnen-1-
aMHHa THAPOXJIOpHIA B BUAE OEJIOr0 TBEPAOTO BEIIECTRA.

3. Cunre3 coennuenus 143:

0

O-n o
<>‘-<\N i HO N O—N\
N:N-N‘ Eﬁ‘N u’”ﬁ,w\
Ne, N
NH, HC! HOAt, EDCI, DMF, DIPEA N

0O
13-3 r-60°C Compound 143

K pactBopy 2-metun-2H-1,2,3,4-terpason-S-kapbonosoit kucnotst (1,0 r, 7,8 mmons, 1,3 3kB.) B MDA
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(100 ™) moGammsumu (1R)-5-(5-tmkmo0ytun-1,2,4-okcaanazon-3-mn)-2,3-muruapo-1 H-unanen-1-aMmus  ruapo-
xmopun (1,8 r, 6,2 mmomnb, 1,0 3ks.), HOAt (1,5 r, 11,0 mmoms, 1,8 3kB.), EDCI (2,1 r, 11,0 mmoits, 1,8 3kB.) u
DIEA (4,0 r, 31,0 mmomb, 5,0 5kB.). CMech nmepememmBanu B Tedenue 30 muH U npubasmsum EA (100 mn) u
Boay (100 mur). Bomusrii cnoii Tprkasl skctparupoBasid EA (50 mur). OO0beqHEHHBIE OPTAHUIECKUE CIIOU CY-
i Hax 0€3BOJHBIM Cyb(aToM HATPHS, KOHIEHTPHUPOBAIHN MIPH TOHIDKEHHOM JAaBICHUH ¥ OYWINAIH KOJIOH-
koit C18 ¢ ACN:H,0 (35:65) B xauecTBe 3mroeHTa ¢ noxyaernem 946 mr (42%) (R)-N-(5-(5-uuknobyrumn-1,2,4-
okcaanazon-3-mn)-2,3-murunapo- | H-uanaen-1-wn)-2-metun-2H-TeTpaszon-5-kapbokcamuaa (coemuHenne 143) B
Buje 6enoro TBepaoro Bemectsa. HPMC (OC) m/z 366,0 (M+H).

'H-SIMP: (300 MTI'i, meranos-dy, m.a1.): & 8,01-7,88 (M, 2H), 7,44 (n, J=7,9 I'n, 1H), 5,74 (1, J=8,0 I'n,
1H), 4,45 (c, 3H), 3,97-3,79 (m, 1H), 3,26-3,09 (m, 1H), 3,00 (nxm, J=16,1, 8,4 I', 1H), 2,75-2,45 (M, 5SH), 2,32-
2,05 (m, 3H).

ITpumep 14.

Cunre3 coenunenus 183.

§ O
g =N HO’U\,,N
\N/ - \N—‘-
4
0\ EJS’”-
N N—
N

NH, EDCI, HOAt, DIPEA, DMF
rt, 1h, then 80°C, 2h

15-3 Compound 183

K pactBopy 2-meTmin-2H-1,2,3,4-terpa3oin-5-kap6oHoBoi kuciotsl (5 1, 39,0 mmons, 1,00 3xB.) B IMDA
(150 mm) mobasmsumm HOAt (9,6 t, 70,5 mmons, 1,8 akxB.), EDCI (13,5 1, 70,4 mMmoms, 1,0 3kB.), DIEA (19,2 1,
148,2 mmoub, 3,80 9kB.) u pactBop (1R)-5-(5-3Tmn-1,2,4-oxcaauazon-3-mn)-2,3-qurunpo- | H-uaaen- 1 -amus (9,0
r, 39,0 Mmo1tB, 1,0 3kB.) B IM®A (50 mu1). Cmech nepemenuBanu npu 60°C B TeueHue 3 4, OXITaKAATH 10 KOM-
HaTHOM TemriepaTypsl, 1 BeutuBaia B IXM (1 1) u Boxy (1 x1). Bonsslii cnoif nsite pa3 sxcrparupoBaiu XM
(500 m). O6beMHEHHBIE OpPraHUYECKHE CJIOU TATh pa3 NPOMBIBAIN HachIeHHBIM pactBopoM NH,Cl (500 mi),
CyImmIn Haj O0€3BOJHBIM CyJIb(ATOM HATpPUsl, KOHIEHTPUPOBAIH IPH HOHMXCHHOM JaBJICHUM M OYHIAIH XpO-
marorpadueii Ha cunukarene (EA/PE, 2/3) ¢ nomyuennem 8,7 r (66%) (R)-N-(5-(5-31tnn-1,2,4-oxcanuason-3-
nn)-2,3-nurunpo- 1 H-uanen- 1 -mn)-2-metun-2H-tetpazon-5-kapbokcamuaa (coenunenne 183) B Buae Oemoro
tBepaoro BeniectBa. HPMC (9C) m/z 340 (M+H).

'H-sIMP: (300 MI', IMCO-dg) & 9,42 (n, J=8,4 T'u, 1H), 7,89-7,76 (m, 2H), 7,34 (1, J=7,9 T'u, 1H), 5,58
(x, J=8,2 T'n, 1H), 4,41 (c, 3H), 3,14-2,80 (M, 4H), 2,47-2,38 (M, 1H), 2,13 (ax, J=12,5, 8,7 I'u, 1H), 1,31 (T,
J=7,5Tn, 3H).

ITpumep 15.

Cunres coequnenns 184.

1. CuHTE3 MPOMEKYTOUHOTO coenHeHus 15-2:

NH

o 0
HO. \)Lo)'k/

§*N
C _
N
Dioxane, 100°C

_NH NH
4

ay Boc
g 18-2
K pactBopy TPEeT-OyTHI N-[(1R)-5-(N-runpokcukapbamumuaonn)-2,3-auruapo- 1 H-uanen-1-
wi]kapbamara (16 r, 54,9 mmons, 1,0 3kB.) B quokcane (300 mur) mpubasisiii nponanowmponanoar (8,4 r, 64,5
MMOIb, 1,2 9kB.). CMmech nepemermBany npu 105°C B Teuenune 8 4, oxmakJaiy 10 KOMH. TEMII., KOHIEHTPHPO-
BaJIM IIPY NOHIDKCHHOM JaBJICHUM M OdYMINaIM Xpomarorpadueit Ha cunukarene (EA/PE, 1/9) ¢ nmomydyennem
17,5 r (97%) tper-0ytnn N-[(1R)-5-(5-3tmn-1,2,4-okcaauazon-3-mn)-2,3-murunapo- 1 H-uaen- 1 -un|kapoamata B
BHJie OEJIOr0 TBEPIOTO BEIIECTBA.
2. CuHTE3 MPOMEKYTOUHOTO coenHeHus 15-3:

§:N §~
Q.
N =N
N TEA g
N
DCM

rZ

/NH
Bog¢ NH,,
15-2 15-3

K pactBopy TPEeT-OyTHI N-[(1R)-5-(5-31nn-1,2,4-0xcaanazon-3-un)-2,3-muruapo- 1 H-unnen-1-
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wi]kapbamara (17,6 r, 53,4 mmoisb, 1,0 axB.) B JIXM (120 mi) npubasmsian TOY (24 mun). CMech nepemennba-
T MPU KOMHATHOW TEMIIEPAaType B TCYCHHUE HOYM W KOHIICHTPHPOBAIH IPH MOHWKCHHOM JABIICHHH. 3aTeM
cMech BbUTMBANM B dTaHod (50 M) 1 Bogy (5 mur), u pH moBoaumu 10 12 ¢ moMoImisio pacTBopa THIPOKCHIA Ha-
Tpus (2 N). CMmech 3aTeM TPHKABI dKCTparupoBainn auxiopmeranoM (200 mi). O0benHEHHBIE OPTraHUYECKHE
CJIOW CYIIMJIHA Haj 0€3BOTHBIM CYJb(hATOM HATPHUSI M KOHIEHTPUPOBAJIH MPH MOHWKEHHOM JIaBJICHHUHU C IMOJTy4e-
aueM 11,2 T (1R)-5-(5-atmn-1,2,4-okcannazon-3-mn)-2,3-quruapo- 1 H-uaen-1-aMmrHa B Bue mMaciia KOpUIHE-
BOTO IIBETA.
3. Cunre3 coennueHus 184:

}‘“ 2
O e AR
S 4
_\ - g A
Sy ho
NH N

2 EDCI, HOAL, DIPEA, DMF
15-3 Compound 184

K pactBopy 1-metmin-1H-nupazon-4-kapbonoBoii kuciots! (6,1 r, 48,4 mmons, 1,0 5kB.) B IM®PA (300
M) nobasnsm DIEA (12,6 T, 97,5 mMons, 2,0 okxB.), HOAt (19,8 T, 145,8 mmomns, 3,0 okB.) u EDCI (28 1, 146,1
MMoub, 3,0 9kB.). CMmech mepeMmemuBany B TedeHwe 15 muH, a 3areM mpubaBismi (1R)-5-(5-atun-1,2,4-
okcaawnazon-3-mn)-2,3-muruapo- 1 H-uangen-1-amun (11,2 1, 48,9 Mmmons, 1,0 9kB.). CMech 3aTeM mepeMenBaIn
B TeueHue 3 4, paszbasmsum JIXM, Tpmwkael npoMbeiBain pactBopoM NH,CI, cymmnu Hax cynbhaToM HaTpus,
KOHIICHTPUPOBAJIN MPH MMOHIKEHHOM JIaBJICHUH W OYHIaIH Xpomarorpadueit Ha cunmkarene (EA/PE, 74/26) ¢
MOJIy4EHHEM IMPOMEXYTOYHOTO NpoaykTa. [IpomMexxyTouHslii mpoxykT pactupanu co cmecbio EA n PE (1/10) ¢
noryuerneM 14,5 v (88%) (R)-N-(5-(5-3tmn-1,2,4-oxcagnazon-3-mn)-2,3-guruapo- 1 H-nanen-1-mn)-1-metun-
1H-mmupa3zon-4-kapookcamuna (coeaunenune 184) B Bume Oenoro TBepaoro BemectBa. HPMC (3C) m/z 338
(M+H).

'H-sIMP: (JIMCO, 300 MTI't, m.z1.): & 8,41 (1H, 1, J=8,4 '), 8,16 (1H, c¢), 7,91-7,79 (3H, M), 7,34 (1H, 1,
J=7,9 Tw), 5,53 (1H, x, J=8,3 T'm), 3,84 (3H, c), 3,13-2,81 (4H, m), 2,44 (1H, nx, J=7,9, 4,7 T'n), 1,95 (1H, m),
1,33 (3H, T, J=7,5 I'n).

ITpumep 16.

Cunres coequnenns 196.

1. CuHTE3 MPOMEKYTOUHOTO coenHeHus 16-2:

N ky Nyt
s |
I = O Br = OH
Br OH NazCO3, Hy
18-2

K pactBopy 5-6pommupuann-3-ona (25 r, 144 mmons, 1,0 5kB.) B Bozme (500 mMut) moprusiMu JOOABIISLIH
kapOoHat Hatpus (45,9 r, 434 mmons, 3,0 3kB.) u I, (36,6 T, 144 mmomnsb, 1,00 3kB.) B TeueHue mepuojaa 3 d.
Cmech nepemerinBaiu B Teuenune 1 9 u posenu 10 pH 7 ¢ momoureio conssoit kuciotel (2 N). TloxydeHHbIi
0Ca/IOK coOMpany 1 cymwiu ¢ noiydeHueM 39 r (91%) 5-6pom-2-noanupuanH-3-oiaa B Buae O€JI0T0 TBEPIOTO
BEIIIECTBA.

2. CuHTE3 NPOMEXKYTOUHOTO coeuHeHus 16-3:

N |
N\ 1 BnBr t ~

Be” S oH  KgCOs ACN 1t g~ o

16-2 16-3

K pactBopy 5-6pom-2-monmupunua-3-ona (39,5 r, 132 mmons, 1,1 5xB.) B ACN (600 M) npubaBisiu
kapOoHat kamus (54,5 r, 396 mmoub, 3,0 3kB.) 1 BnBr (23,6 r, 138 Mmomb, 1,05 3KB.) 10 KarisM ¢ TiepeMeln-
BanueM mpu 0°C. CMmech nepeMemBaIi Py KOMH. TEMII. B TedeHue 5,5 4, oxnaxnanu no 0°C, m moracwin
npubasneHneM o KamrsiMm Boasl pu 0°C. Teepaple BemecTBa coOupany (pUIBTPOBAaHUEM H pacTUpaid ¢ 5%
EA B PE (100 mi) ¢ momy4uennem 44,4 T (86%) 3-(6eH3UI0KCH)-5-0pOM-2-HOAMUPUANHA B BUIE OSJIOTO TBEPIIO-
TO BEIIECTBA.

3. CuHTE3 MPOMEKYTOUHOTO coetuHeHus 16-4:

?n
N I
[ PrvgCLLic [ X0
P .Bn -
Br O THE, DME N |
16-3 16-4

K pactBopy 3-(6en3miokcn)-5-6pom-2-nommurpunus (40 r, 103 mmons, 1,0 3xB.) B TT'® (1 1), oxmaxmeH-
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HoMmy 10 -20°C, no kamsm npudasisui i-PrMgCLLiCl (1,3 M 8 TT'®, 87 mi, 103 mmouns, 1,1 akB.). CMecs mie-
pememuBanyu npu -20°C B Tedenue 2 9 u npubasisuu JM®DA (11,2 1, 154 mmons, 1,5 3kB.). CMech miepeMeniu-
BaJi B TeUeHHUE 2 9 MPH KOMH. TeMIl., oxJyiaxxaanu 1o -20°C u moracunu BoaHbIM pactBopom NH,Cl. TTomyueH-
HBIA pacTBOP NBaXIBI dkcTparupoBanu EA (500 mur). O0beqMHEHHBIE OpraHNYECKHE CIION ABAKIIBI TIPOMBIBAIIH
coyreBbIM pacTBopoM (500 mur), cymminn Haj O€3BOJHBIM CYJIb(aToM HATPHUS, KOHIICHTPUPOBAIHU MIPU MTOHIKEH-
HOM [aBJICHHH W ouummanu xpomarorpadueii Ha cunmkarene (EA/PE, 1/10) ¢ momyuenmem 28 r (93%) 3-
(6eH3MITOKCH )-5-OpOoMITUPUANH-2-KapOasTbJIeTHIa B BUIE OEIOoro TBEPAOrO BEUIECTBA C METAJUIMYECKUM OTTEH-
KOM.
4. CuHTE3 MPOMEKYTOUHOro coeiuHeHus 16-5:

?n
Br 0 Br OH
l = FeCly | =
- _— - P
N" | powm, N
o]
16-4 16-5

K pactBopy 3-(6eH3mnokcu)-5-6pommupunnt-2-kapoansaeruaa (27 r, 92,4 mmoinsb, 1,0 2xB.) B JIXM (600
M), oxnaxkaeHHoMy 10 0°C, mpubasnsuin FeCl; (30 r, 185 MmMomb, 2,00 3kB.). CMech iepeMenuBaiy Mpu KOMH.
TEMII. B TeUeHHE 2 4, BEUIMBAIHM B BoAy (1 1) 1 Tprkasl akctparupoBasid JIXM (500 mur). O6beanHEHHBIE Oopra-
HUYECKHUE CIIOM TPHXKIBI TIPOMBIBAIN COJIEBBEIM pacTBopoM (500 mur), cymwi Hag O0e3BOMHBIM CylIb(paToM Ha-
TpHsl, KOHIEHTPUPOBIN TIPH MMOHMKEHHOM NaBJICHHUM W OodMIany Xpomarorpadueir Ha cunukarene (EA/PE,
1/10) ¢ nmomyuenuem 11 1 (59%) 5-O6pom-3-ruppoKkcUUpUANH-2-KapOanbaernia B BUAE TBEPIOTO BEIIeCTBa
OJIe THO-XKENTOTO IIBETA.

5. CuHTE3 MPOMEKYTOUHOTO coenuHeHus 16-6:

0 .
Bre_xOH ,{?‘,t_f Bre_ \ 0
- N
(5 LBUOK, DMSO OH
16-5 16-6

K pacrtBopy 5-0pom-3-ruapokcunupuans-2-kapbansaernaa (11 r, 54,5 mmons, 1,0 sxB.) B IMCO (200
MJT) TIOPIHSIME JTO00ABJISLIT TPUMETHII(0KCO)-6-cynbdanmnuii noaun (30 T, 136 mmods, 2,5 3kB.) u t-BuOK (15,3
T, 136 MMoB, 2,5 9kB.) B TeueHue neproaa 20 muH. CMech ImepeMenBaii P KOMH. TEMIL. B TedeHue | 9 0X-
naxknanu g0 0°C, u noracuiny HackimeHHBIM pacTBopoM NH4Cl (300 M) mpu 0°C. monmydeHHBIH pacTBOP YEThI-
pe paza skcrparupoBasii EA (100 mur). OO0beHEHHBIE OPTAHUYECKUE CJIOM TIPOMBIBAIT COJIEBBIM PAaCTBOPOM,
CYIIMIU Haj O0€3BOIHBIM CYJb(ATOM HATPHUS, KOHIECHTPUPOBAIH TPH HMOHIKCHHOM JAaBJICHUH U OYHIIAIH XPO-
Mmatorpaduet Ha cumkarene (EA/PE, 1/3) ¢ momxydenuem 7,6 T (65%) 6-6pom-2H, 3H-¢bypo[3,2-b]mupnana-3-
0J1a B BHJIE TBEPAOTO BEILECTBA JKEJITOTO I[BETA.

6. CuHTE3 MPOMEKYTOUHOTO coetHeHus 16-7:

Brﬁo Bre_zs o
Sy DPPA S ‘
OH  pRU, Tol N3
16-6 16-7

K pactBopy 6-6pom-2H, 3H-dypo[3,2-b|mupunun-3-ona (4,1 r, 18,8 mmois, 1,0 3kB.) B Tomyosne (85 mui),
oxnaxaeaHoMy 1o 0°C, mo kamsm mobasmsitn DPPA (5,7 r, 20,6 mmois, 1,1 2xB.) u DBU (3,1 1, 20,6 MMOJIB,
1,1 skB.) B Teuenue nepuona 20 muH. [locne mepememmBanus MpU KOMH. TEMII. B T€YeHHE | U, TOTYICHHBIN
pactBop pazbaensam EA (150 mur), nBaskaer mpombiBaimu Bogoi (100 M) u coneBsiM pactBopom (100 M), cy-
MWK HaJl Oe3BOAHBIM CyJIb(aToM HATPHs, KOHIEHTPUPOBAIH HPH HMOHMKSHHOM JABJICHUHM M OYUINAINA XpOMa-
torpadueii Ha cunukarene (EA/PE, 1/9) ¢ momyuenmem 1,6 T (35%) 3-asmmo-6-6pom-2H, 3H-¢ypo[3,2-
b]nupuauHa B BUIE OSCIBETHOTO MAacIa.

7. CuHTE3 MPOMEXKYTOUHOTO COeqUHEHUS 16-8:

Br G, B I's)
7 PPhy !
X, S,
N N
N3 THF/H,0, KOH NH,
18-7 6.8

K pactBopy 3-a3umo-6-6pom-2H, 3H-dypo[3,2-b]mupununa (1,0 r, 4,2 Mmmons, 1,0 3xB.) B TT'®D (22 M)
nmo6asisuin PPh; (1,3 1, 5,0 Mmmonsb, 1,2 3kB.) 1 pacTBop ruapokcuna kamus (583 mr, 10,4 mmoinsb, 2,5 3KB.) B BO-
ze (5,5 mi). CMech nepeMenInBaiy Ipu KOMH. TEMIL. B TeueHHe | 4 ¢ mocienyromuM HarpeBanueM o 55°C B
TeueHne 4 4, OXJIAXKIAJIH 10 KOMH. TEeMIL., U pa3baBisuin ruapokcuaoM Hatpust (2N, 20 mi). [Tonyuennsiii pac-
TBOp Tpu paza skctparupoBamu EA (50 mi). OObennHEHHBIE OPTaHUYECKUE CIIOW CYIIMIN Haa Oe3BOJHBIM
cynb(haToM HaTPHs, KOHIEHTPUPOBAIN IIPU TIOHMKCHHOM JIaBJICHUN M OYHUILAIN XpoMaTorpadueil Ha cunnkare-
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ne (EA) ¢ monyuenuem 1,0 r 6-6pom-2H, 3H-dypo[3,2-b]nupuann-3-amuHa B BUIe Maciia >KeJTOro LBeTa.
8. CHHTE3 IPOMEKYTOUHOTO COGL[I/IHGHI/IH 16-9:

N, HATU, DIPEA, DMF

16-8 168

K pactBopy 2-meTunmupuauH-4-kapooHoBo# kuciotsl (306 mr, 2,3 mmons, 1,3 3kB.) B JIM®PA (5 M) no-
6apmsuir HATU (981 wmr, 2,6 mmousb, 1,5 3kB.) u DIEA (666 mr, 5,2 mMoins, 3,0 5kB.). CMech nepeMelnBai B
TeueHne 5 MUH 110 npudasnenus: 6-6pom-2H, 3H-¢dypo[3,2-b]nupunun-3-amuna (370 mr, 1,7 mmons, 1,0 9kB.).
CwMmech 3aTeM MepeMelnBaii B TeueHue 2 4 v BeutuBaiu B EA u Boxy. BoaHbIi ciioi 1Ba)aAbl SKCTparupoBaiu
EA (100 mi1). O0beanHEHHBIE OpPraHUYECKHE CJION MPOMBIBAIIM COJIEBEIM pacTBopoM (100 mir), cymmm Haj Ges-
BOJIHBIM CYJIb(}AaTOM HATPHs, KOHIICHTPUPOBAIH IIPU MOHWKCHHOM JIaBJICHUU U OYHINAIU npenapatuBHoil TCX
(MeOH/AXM, 1/10) ¢ mnonyuenuem 440 wmr (77%) N-[6-Opom-2H, 3H-dpypo[3,2-bJmupunus-3-mn]-2-
METHITHPUANH-4-KapOokcaMuia B BHE TBEPIOTO BEIIECTBA JKEJITOTO I[BETA.

9. CuHTE3 MPOMEKYTOTHOTO coenuHeHus 16-10:

° o]
‘{Q _ZnCN, C{@N
Pd{PPhy), =N HOE
DMF,110°C =N
169 16-10

K pactBopy N-[6-0pom-2H, 3H-dpypo[3,2-b]nupuaun-3-nin]-2-MeTninupuani-4-kapookcamuaa (700 wr,
2,1 mmons, 1,0 3xB.) B IM®A (20 M) nobaensuiu Zn(CN), (243 mr, 2,1 mmons, 1,0 3kB.) u Pd(PPhs), (242 wr,
0,2 mmomb, 0,1 2kB.). CMech nepeMenmBasid Tipu 110°C B TedueHne HOUH, OXJIAXKAAIN IO KOMH. TEMIIL., pa30aB-
nsma EA (80 mut), mBaxkapl mpoMbIBaiy Boow (40 MiT) U colieBbIM pacTBOpoM (40 MiT), Cymnm Hall 6€3BOIHBIM
cynb(haToM HATPHsl, KOHIEHTPUPOBAJIH [IPU TIOHMKEHHOM JIaBICHUU M OYMILAIN XpoMaTorpaduei Ha cunnkare-
ne (MeOH/AXM, 1/15) ¢ momyuenuem 400 mr (68%) N-[6-tmano-2H, 3H-bypo[3,2-b]mupuann-3-mn]-2-
METWIMTHPUINH-4-KapOOKcaMuia B BUJIE TBEPIOTO BEIIECTBA OJICTHO-)KEITOTO 1BETA.

10. CuHTe3 npoMeKyTouHOro coeauHeHus 16-11:

o)
0 MGl HO-NH
=N H ‘; N / R

TEA, EtOH
=N

16-10 16-11

K pactBopy N-[6-ttmano-2H, 3H-dypo[3,2-bJmupuann-3-mr]-2-metmmmupunua-4-kapookcamuna (50 wmr,
0,18 mmos, 1,00 3kB.) B aTanone (5 mi) nodasmstmu NH,OH.HCI (25 wmr, 0,36 mmons, 2,3 3kB.) u TEA (55 wmr,
0,54 mmoms, 3,05 skB.). CMech nepememuBanu 75°C B TeueHHEe 2 4 ¥ KOHIICHTPUPOBAIH TPU MTOHMWKEHHOM J1aB-
neaun ¢ nomydeHueM 50 wMr N-[6-(N-rumpokcukapbamumunonn)-2H, 3H-dypo[3,2-b]mupunun-3-nn]-2-
METHIHPUANH-4-KapOoKkcaMuia B BHIE TBEPIOTO BEIIECTBA JKEJITOTO I[BETA.

11. CuHTE3 IPOMEXKYTOUHOTO COeTUHEeHHS 16-12:

O

Q F
; B
HiN =N ﬁ AN O~
f _ N AN
=N Dicxane, 60°C f'
16-11 1612

K pactBopy N-[6-(N-runpokcukapbamumunoni)-2H, 3H-dypo[3,2-b Jmupuaua-3-ui]-2-MeTHImupuInH-4-
kapOokcamuga (300 mr, 0,96 mmoinb, 1,0 5kB.) B mmokcane (10 mi) mpubaBmsu 2,2-nudropamerni-2,2-
nmudroparnerat (416 mr, 2,39 mmons, 2,5 9kB.). CMmech nepememmBany npu 60°C B Teuenue 1,5 4, KOHIIEHTPUPO-
BaJIM TP MOHDKEHHOM JIABJICHUH M OYHIIAIN C TTOMOIIBI0 TpenapatuBHoi Gupm-BOXXX B cremyromux ycio-
Busix: (CombiFlash-1): kononka, cunukarens C18; moxBmxkHas ¢asa, Boga (0,5% NH4HCO;3)/ACN=95/5, mo-
Bhimas x Boge (0,5% NH,HCO;3)/ACN=75/25 B Teuenue 10 muH; nerekrop, YO 254 um. Jrta ouncrtka gama 120
Mr (30%) N-[6-[5-(audTopmeTnn)-1,2,4-okcanuazon-3-wmwi]-2H, 3H-¢ypo[3,2-b]nupuaun-3-un]-2-
MeTWIMUPpHUINH-4-KapOokcamuia B Buje Oesoro TBepaoro seniectsa. HPMC (3C) m/z 374 (M+H).

'H-SIMP: (400 MI'u, metanon-d4, m.1.): & 8,82 (m, J=1,7 I'u, 1H), 8,54 (m, J=5,3 I'u, 1H), 7,87 (m, J=1,7
I'y, 1H), 7,69 (c, 1H), 7,64-7,57 (M, 1H), 7,24 (1, J=51,8 T'u, 1H), 5,86 (nx, J=9,2, 5,7 'y, 1H), 5,05 (T, J=9,6 I'L,
1H), 4,60 (an, J=10,1, 5,7 T'y, 1H), 2,59 (c, 3H).
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12. Cunte3 coenunenus 196:

i 0
N o)
/ \ Chiral-HPLG F/\F )_m
O-N =N Q
N

16-12 Compound 196

N-[6-[5-(mudropmermn)-1,2,4-okcamuazon-3-wi]-2H, 3H-pypo[3,2-b|nupuana-3-wmi]-2-Me THITHPUIAH-4 -
kapOokcamun (90 mr, 0,24 MMoutb, 1,00 3KB.) OUHUIIIATN C TIOMOIIBIO XHPaTbHOH MpemapaTuBHoi BOXKX co cie-
nyromuMu yeaosusimu: (mpenapatuBHas BOXX 009): xomonka, CHIRALPAK IA, 2,12x15 cM, 5 MkMm; noa-
BIKHAs (asa, TekcaH u 3taHoa (BeiaepxuBamm 50,0% stanoxna B Teuenue 13 mmn); nerekrop YO 220/254 mm.
Ora ounctka mpmeena k 37,4 wmr  (42%) (S)-N-(6-(5-(mudprtopmermn)-1,2,4-oxcagnazon-3-mm)-2,3-
muruapodypo[3,2-b JnupuauH-3-wmn)-2-Me THIM30HUKOTHHAMIIa (coequHeHne 196) B Buae OeIoro TBEpIOTO
BemiectBa. HPMC (OC) m/z 374 (M+H).

'H-SIMP: (400 MTI', metanon-dy, u./Mnu): 6 8,82 (n, J=1,7 I'n, 1H), 8,54 (n, J=5,3 I'u, 1H), 7,87 (1, J=1,7
I'u, 1H), 7,69 (c, 1H), 7,64-7,57 (m, 1H), 7,24 (1, J=51,8 T'n, 1H), 5,86 (ax, J=9,2, 5,7 I'u, 1H), 5,05 (T, J=9,6 I'L,
1H), 4,60 (nn, J=10,1, 5,7 'y, 1H), 2,59 (c, 3H).

Crnenyromue coeIMHEHNS OBLTH ITOYYEHBI CIIOCO0aMHU, aHAIOTUYHBIMU CIIOCO0Y, OMIMCAHHOMY JUIS COCTHU-
HeHus 196:

Cocumiterine Ne | FPMC 30y miz
187 M+ = 338
188 ' M=t = 338
196 M+ = 374

ITpumep 17.
Cunres coenunenus 217.
1. CuHTE3 NPOMEXKYTOUHOTO coeTuHeHus 17-2:

F 50%NH,OHiInH,0 R N7OH
F™ "CN EtOH, rt FooNH
17-2

K pactBopy 2,2-mudropaneronutpuia (25 r, 325 mmons, 1,00 skB.) B aTanone (100 mi), oxnaxneHHOMY
1o -10°C, npubasmsuin NH,OH (23 1, 349 mmous, 1,1 9kB., 50 mac.% B Bone). CMech nepeMenInBai pu KOMH.
TEMII. B TeUEHHE HOUH, KOHIEHTPHPOBAIHN IPU NOHMKEHHOM JaBJIEHUH U MOABEPIIH a3€0TPOIHON MEeperoHKe ¢
TT'® c monyuenuem 37 r (Z)-2,2-mudrop-N'-ruipoKCHAIETUMUIAMHU/IA B BU/IE )KUIKOCTH 3€JICHOTO IIBETA.

2. CuHTE3 MPOMEKYTOUHOTO coeuHeHus 17-3:

o
HO on
N O
NH 3 | i
E N—OH Bocf N
et 232 g
F NH
? HATU, DIEA, DMF RN-gac
17-2 95 % 17-3

K pactBopy (1R)-1-[[(TpeT-OyToKcH)kapOoHM|aMHuHO |-2,3-auruapo- 1 H-uHneH-5-kapOoHOBOM KHCIOTHI
(2,0, 7,2 mmonsb, 1,0 5xB.) B JIMDA (20 mur) nodasismu DIEA (2,8 T, 21,7 mmous, 3,0 akxB.), HATU (4,11 1,
10,8 mMmoub, 1,50 3kB.) u (Z)-2,2-mudrop-N'-ruapokcuanetumuaamun (2,38 1, 21,6 mmons, 3,0 3kB.). Cmech
TIepeMEIMBaIN B TEYCHHE 2 4 W BBUIMBAJIW B HachlmeHHbIH pactBop NH4Cl (200 mu). ITomydeHHBINH pacTBOp
nBaxapl okcTparupoBa AXM (200 mur). OObenHEHHBIE OpPraHUYECKHEe CIIOW KOHLIEHTPHPOBAIU TPH IIOHH-
JKCHHOM JIaBJICHUH W OYUINAIH XpoMaTtorpadueii Ha cunukarene (EA/PE, 3/2) ¢ momyuenuem 2,52 1 (95%) Tper-
OyTnn N-[(1R)-5-[[(1Z)-2,2-mudrop-1-(TnapokcuuMUHO )3THI |Kapoamoni]-2,3-quruapo-1 H-unxen-1-
wi]kapbamara B BU/ie TBEPJOT0 BEIECTBa KOPHIHEBOTO 1IBETA.
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3. CuHTe3 MPOMEXKYTOUHOTO CoeqUHEHUs 17-4:

F
FK
OH
I i N
N9 N,
F\l)'\N o
LW THF, 60°C ovemnight
HN~
HN-Boc TBAF (1 M in THF) Boc
17-3 33 9% 17-4

K pactBopy tpeT-0yTtun N-[(1R)-5-[[(1Z)-2,2-mudTop-1-(THAPOKCUUMHUHO )ITHI |KapOaMow]-2,3-TUTHIpO-
1H-unnen-1-un]kapbamara (1,53 1, 4,1 mmonb, 1,0 3xB.) B TED® (70 M) npubasimsuin TBAF (1 M B TT'®, 8,3
M1, 2,0 9kB.). CMmech nepememmmBany npu 60°C B TedeHHE HOYH, OXJIAX AU 0 KOMH. TEMII., KOHIIEHTPUPOBAIH
MIpY TTOHFDKEHHOM JIaBJICHUH W OYHINain xpomaTtorpadueil Ha cunukarene (EA/PE, 1/3) ¢ nomydenuem 490 mr
(33%) TpeT-OyTni N-[(1R)-5-[3-(mudTopmermn)-1,2,4-okcaguazon-5-nin|-2,3-gurunpo- 1 H-unnen-1-
wi|kapbamara B BUJIC TBEPAOTO BEIICCTBA CBETIO-OPAHIKEBOTO CBETA.

4. CuHTE3 NPOMEXKYTOUHOTO coequHeHus 17-5:

F
e ~
Nf F\\J N {‘4
Q TFA o =
g
HN-gge LM \H,
17-4 17-5

K pactBopy Tper-0yTin N-[(1R)-5-[3-(mudropmerin)-1,2,4-okcaauazon-5-un|-2,3-nuruapo-1 H-unnen-1-
wi]kapbamara (490 mr, 1.4 mmous, 1,0 3xB.) B AXM (5 M) npu6asisn TOY (1 mir). Cmeck nepeMeInnBaiiy B
TeueHne | 4, KOHIIEHTPUPOBAIN IPY MTOHWKEHHOM JaBJIEHHH M TIOBTOpHO pactBopsti B TI'® u Bone. pH pac-
TBOpa noBoamiu 10 12 ¢ momomsio NaOH (2 H.) u 9eTsipe pasa skctparuposain EA. O0beanHeHHbIE OpraHu-
YecKre CJIOW CYIMWIH Hall 6e3BoaHBIM Na,SO4 1 KOHIIEHTpUPOBaIM B BakyyMme ¢ nomydeHueM 500 mr (1R)-5-[3-
(madpropmernn)-1,2,4-oxcaguazon-5-mnl-2,3-qurunpo- 1 H-unaen-1-aMmuHa B BHJIE Maciia 3€JICHOTO I[BETa.

5. Cunres coennuenus 217

F‘S\
N
O/m
£DCI, HOAL
> DIPEA DMF
17-5 37 % Compound 217

K pactBopy 1-metnn-1H-ntupazon-5-kapbonooii kucmotsl (30 mr, 0,24 mmons, 1,0 skB.) B JIM®PA (4 mi)
nobasisu DIEA (62 wmr, 0,48 mmodns, 2,00 3kB.), EDCI (138 wmr, 0,72 mmons, 3,00 sx. u HOAt (98 wmr, 0,72
MMoub, 3,00 9kB.). CMmech mepememBany B TeueHne 5 MuH u npudasmsui (1R)-5-[3-(mudropmernin)-1,2,4-
okcanmuazon-5-unl-2,3-qurunpo- 1 H-uanen-1-amun (60 mr, 0,24 Mmmons, 1,0 3kB.). CMech mepeMenIuBaig B Te-
yerne 1 4, QuiIbTpOBaNM IUIS yIOAJCHHUS TBEPAOTO OCajJKa M ouwmany npenapatuBHoit BOXKX B cnemyromux
yenoBusix:(2#-AnalyseHPLC-SHIMADZU(HPLC-10)): Kononka, XBridge Shield RP18 ODD Kononka, 5 Mkm,
19x150 mm; moaBmkHas daza, Boma (0,05% NH3;H,O) u ACN (35,0% ACN mo 55,0% B TeueHue § MUH); TeTeK-
Top, Y® 220 um. Dta ouncrka mana 31,4 mr (37%) (R)-N-(5-(3-(nudropmermn)-1,2,4-okcanquazon-5-mn)-2,3-
nuruapo- 1 H-unaen-1-wn)- 1-metwmn- 1 H-mupazon-5-kapbokcamuna (coennnenne 217) B Buae 6emoro TBEpAOTO
BemiectBa. HPMC (OC) m/z 360 (M+H).

'H-SIMP: (CD,0D, 300 MI'm, & m.1.): & 8,10-8,07 (2H, m), 7,56-7,48 (2H, M), 7,25-6,90 (1H, T, J=52,2),
6,84 (1H, c), 5,72-5,67 (1H, T, J=8,1), 4,19 (3H, ¢), 3,25-3,10 (1H, m), 3,07-2,99 (1H, m), 2,75-2,59 (1H, m),
2,21-2,02 (1H, m).

Crienyromuye coeTMHEHUsT OBLITH TIOTyYeHBI CIIOCO0aMH, aHAIOTHYHBIMH CITOCO0Y, ONTUCAHHOMY JJISI COC/IH-
HeHns 217:
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Cogapuetne Ne | HPMC (3C) mfz
213 Ml =374
215 M=+ = 361
216 M = 362

ITpumep 18.
Cunres coequnenns 222.
1. CuHTE3 MPOMEKYTOUHOTO coenuHeHus 18-2:

e
DCM, Py
O

-15-0°C o

18-2
K pactBopy 6-ruapoxcu-2,3-murunpo-1-6en3zodypan-3-ona (100 r, 666,7 mmonb, 1,0 3kxB.) B AXM (2,5 1)
npubasmsun upuana (158 1, 2,0 mMomb, 3,0 9kB.). Cmech oxnmaxmanu a0 -10°C u pactBop TpudTopme-
TaH)cynbponuntpudropmerancyabdonara (300 r, 1,1 moins, 1,6 axB.) B IXM (0,5 1) o Kamism npubaBisuii B
TeueHne nepuoa 2 4. Cmecsh 3atem nepemennBany npu 0~4°C B tedenue 3 4, moracuiu Boaoi (1 J1) ¥ TpYoKabl
aKcTparupoBasn nuxiopmeraHoM (300 mur). OObeMHEHHBIE OPTaHUYECKHE CJIOW JBaXKJbl IPOMBIBAIN JIMMOH-
HoH kucnotel (1 N, 500 mur), HackIIIEHHBIM PacTBOpOM TuapokapOoHara Hatpus (500 MII) U CONIEBBIM PacTBO-
poM (500 mur), cymmim Hax 6€3BOAHBIM CyNb(}AaTOM HATPHUsl M KOHIIEHTPHPOBAIN NPU HOHMKEHHOM JaBJICHUH C
nosydeHueM 194,5 r 3-okco-2,3-auruapo-1-6er3odypan-6-untpudropmerancynbdoHaTa B BHIIE TBEPAOTO Be-
IecCTBa YEPHOTO I[BeTa. UepHOe TBEpIO€ BEIIESCTBO HCIOJIB30BAIHM Ha CIEMYIONICH cTamuu 0e3 mampbHeumen
ounctkn. HPMC (3C) m/z 285 (M+H).
2. CuHTE3 MPOMEKYTOUHOTO coenuHeHus 18-3:
{S,5)-N-(p-Toluenesulfonyl)-
1.2-diphenyiethanediamins(chioro) 1o

Tfo\@c‘} {p-cymene)ruthenium{ii) CEO)

FA, TEA
H

o BCM, rt
18-2 18-3

K mypassunoit kucnore (107,3 r, 2,3 Monb, 3,5 3KB.) B KpyIJIOJOHHOH koi0e, oxnaxaenHou 1o 0°C, mo
karuisM npubasisu TEA (76 T, 751,1 mmons, 2,3 3kB.) ¢ nepeMernBanueM B TeueHue nepuona 30 mu. K gan-
HOM cMecH N00aBISsIIM pacTBOp 3-0Kco-2,3-muruapo-1-oensopypan-6-unrpupropmerancynsdponara (194,5 r,
666,7 mMoib, 1,0 kxB.) B IXM (4 L) u (S,S)-N-(n-Tonyoncynbdonnn)-1-2-muderundTanauaMuH(Xaop )(1-
kymomn)pyrerusi(Il) (6,45 r, 10,1 mmomnb, 0,015 3xB.). CMech TiepeMenTuBaIA B TeUSHUE HOYM M JOOABJISUIN J0-
MTOJIHATETbHOE KOJIMYECTBO (S,S)-N-(n-rosryoncynshonwmn)- 1 -2-mudeHmmTangnaMuH(X1o0p ) (1-
kymomn)pyterusi(Il) (2 r, 3,2 mmoub, 0,05 9kB.). CMech MepeMenMBaiy B TEUCHUE TOTIOTHUTEILHOTO 1 THS BBI-
JIMBAJIK B BOIY, IepeMeInnBaiy B TedeHne 30 MUH ¥ QUIBTPOBAIIH I YAAJICHUS TBEPAOr0 MOOOYHOTO IPOIYK-
Ta. Bogabli cnoii nBaxkas! skcTparupoBanu JIXM (1 ). O0bennHEeHHBIE OPTaHUIECKUE CIIOW ITPOMBIBAIH COJIe-
BBIM pacTBopoM (1 1), cymrinum Hax 6€3BOJHBIM CYIIb(aToM HATPUS U KOHLECHTPUPOBAIHU IPHU TOHIKCHHOM JaB-
nenun ¢ mnonydeHueM 208 r (3R)-3-ruapokcu-2,3-auruapo-1-6eH3odypan-6-unrpudropMerancynbppoHaTa B
BUJIC Maclila TEMHO-KOPHYHEBOTO IBeTa. TEeMHO-KOPUYHEBOE MACJIO HCIIOJB30BAIM Ha CISAYIONEH cTagnu Oe3
nmanpHeimeit ounctkn. HPMC (9C) m/z 267 (M+H).

3. CuHTE3 MPOMEKYTOUHOTO coenuHeHus 18-4:

TO (o) TG e
\@) DPPA
/" "DBU, Tol, 09C—rt

BHx overnight N;
18-3 18-4

K pactBopy (3R)-3-ruppokcu-2,3-aurunpo-1-6enzodypan-6-unrpupropmerancynsdponara (208 r, 665,5
MMmonb, 1,0 3kB.) B Tomyousie (2,5 i), oxiaxaenHomy no 0°C, mo kammsm mobasmsmn DPPA (228,8 T, 831,9
MMmoIb, 1,25 skB.) u DBU (151,7 1, 998,249 mMmouns, 1,50 3kB.) B Teuenue nepuoaa S0 mun. CMech mepeMenin-
BaJIM B TeUeHHE HOUH, BbuMBaIM B EA (2 1) 1 Bogy (1 1), nepemermBany B TeueHre 30 MUH U TPHKIBI 9KCTpa-
rupoBamu EA (500 mur). O0bennHEHHBIE OPTAaHWMYECKHE CIIOM MPOMBIBAIH COJIEBBIM PACTBOPOM, CYIIWIIA HaJl
0e3BOIHBIM CyNb(aTOM HATPHs, KOHIIEHTPUPOBAIN NPH NOHIKEHHOM JABIICHUH M OYHINAIN XpoMmartorpaduein
Ha cwmkarene (EA/PE, 5/95) c¢ momydemmem 162 1 (3S)-3-a3uno-2,3-muruapo-1-6enzodypan-6-
untpudTopMeTaHCYIh(POHATA B BUAE Maciia JKEeJITOTrO I[BETa.

CuHTE3 MPOMEKYTOTHOTO coennHeHus 18-5:

ov
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T‘fo\@c}e - TfO\C[Oe
3
N PPng, THF, H,0

s NH;

18-4 18-5

K pactBopy (35)-3-a3uno-2,3-murunpo-1-6en3zodpypan-6-unrpudropmerancyibponara (162,4 r, 525,2
MMoutb, 1,0 9kB.) B TT'® (1,5 ;) memnenno npubdasisia PPhs (165,2 1, 629,9 MmMousb, 1,2 3kB.). CMech niepeme-
muBayK B Teuenne 30 MuH, BuTHBaIH B Boxy (300 mur), Harpesanu g0 5S0°C B Teuenue 4 4, paz6asimsum EA (800
MJI), TPYOKIBI TipoMbIBaiK Boaoi (300 mur), cymmnm Hax O0e3BOTHBIM CYIb(PATOM HATPHUS U KOHIECHTPUPOBAIU
MpH  TIOHIKEHHOM JaBiieHnHu ¢ mnonydeHueM 338,5 1  (35)-3-amuno-2,3-muruapo-1-6en3zodypan-6-
wiTpuTOpMETaHCYIh(OHATA B BHJC Macia TEMHO-KPaCHOTO IBETa, KOTOPOE HCIIOJIB30BAIM HA CIEAYIOIICH
ctamuu 6e3 nononauTenbHON ounctkn. HPMC (3C) m/z 267 (M+H-17).

5. CuHTE3 MPOMEKYTOUHOTO coenuHeHus 18-6:

TFO 0 T o
\@e Boc,O
TEA, DCM

NH, HN-Boc

18-5 186

K pactBopy (3S)-3-amuHo0-2,3-nmurunpo-1-6enzodypan-6-unrpudropmerancyipdonata (338 r, TemHo-
KpacHoe Macjo ¢ npeablaymeit craauy, 0,52 mons, 1,0 5kB.) B IXM (3 1), oxnaxaerHomy 1o 0°C, nobasisin
TEA (158 1, 1,6 Mo, 3,0 3kB.) U o KamisM pactBop Boc,O (228 r, 1,0 mois, 2,0 3kB.) B XM (500 m).
CmMech mepeMerBaId Ipy KOMH. TEMII. B TEUYSHHWE HOYH, JIBXKABI IPOMBIBAIN BOAOH (2 1), cymmyn Hax Oes-
BOJHBIM CYJIb()aTOM HATpHs, KOHIEHTPUPOBAIH NP MMOHMKEHHOM AABJICHUH W OYMINAIN XpomaTorpaduei Ha
cummkarene (JIXM/PE, 4/6) ¢ momydennem 101,2 r tper-OyTiur N-[(35)-6-[TpudTopmeTan)cynbGoHUITOKCH -
2,3-murunapo-1-6enszodypan-3-ni|kapbamara B Buae 6enoro tBepaoro Bemectsa. HPMC (3C) m/z 328 (M+H-
56).

6. CuHTE3 MPOMEKYTOTHOTO coennHeHus 18-7:

O NC
0 K4Fe(CN)s 3H,0 \@?
2nd-Xphos, X-phos, KOAc

HN-po¢ dioxanelH,0, 100°C HN-ggg

18-6 18-7

K pactBopy Tper-Oytnn N-[(3S)-6-[TpudTopmeran)cynbhonnnokcu]-2,3-auruapo-1-6ensopypan-3-
wi|kapbamara (62,3 r, 162,5 mmonsb, 1,0 5kB.) B nuokcane (620 mi) modasisuu KyFe(CN)g, 3H,0 (34,3 1, 81,3
MMoIib, 0,5 9KB.), IpeABapUTEbHbI KaTtanm3arop XPhos 2-ro mokonenus (1,9 r, 2,4 mmoms, 0,015 3ks.), X-
Phos (1,2 r, 2,4 mMois, 0,015 3kB.), KOAc (31,9 1, 325,0 mmouts, 2,0 5kB.) u Boay (620 mu) B atmocdepe a3oTa.
Cwmech nepememuBany mpu 100°C B Tedenue 4 4, OXJIAXKIATH 10 KOMH. TEMIT. U B COYETaHUU C JPYTHMH OP-
vy (Bcero 100 T tpudurata SM). [Tomydennsiit pactBop BeunBaiu B EA (1 1) u coneBoit pactsop (500 M), u
TBEpAbIE BEIIECTBA yAAIUTH GUILTPOBAaHUEM. BOTHBIN CIION TPHXKIBI SKCTparupoBainy stmianeratoM (600 mi).
OO0beMHEHHBIE OPTaHUIECKHE CIIOM TIPOMBIBAIIN COJIEBEIM pacTBopoM (600 Mir), cymunm Hall 6€3BOHBIM CYJIb-
(aToM HaTpus, KOHIEHTPUPOBAIX TIPH HMOHIKEHHOM JaBJICHHU M OYMINAIHM XpoMmaTorpadueld Ha cHiIMKareie
(EA/PE, 15/85) ¢ momydeHHEM MPOMEKYTOUHOTO MPOIYKTa. [I[poMexyTOUHBINA IPOAYKT ounIayii cMechio EtOH
u Bogp! (3/2) ¢ nomyuenuem 45 r (23% 3a 6 craguit) Tper-0yTin N-[(3S)-6-unano-2,3-auruapo-1-6enzodpypan-
3-mn]kapbamara B BHJe Oejoro TBepIoro BemiecTBa rocie ¢uabTpoBanus U cymku. HPMC (3C) m/z 261
(M+H). Chiral_SFC: 98,6% ee., CHIRALPAK AD-H (4,6x100 MM, 5 MKkM),

7. CuHTE3 MPOMEKYTOUHOTO coenuHeHus 18-8:

NG o NH

_NH HO. 0
no N2 Hal E

HN-goe TEA. EtOH

HN-goc
18-7 18-8

K pactBopy tper-Oytun N-[(3S)-6-unano-2,3-auruapo-1-6ensopypan-3-mwi|kapdamara (11 r, 42,3 mmons,
1,0 skB.) B sTanHone (240 M) mobaBisum TUApPOKCHIaMuH runpoxiopun (5,8 r, 84,0 mmons, 2,0 sxB.) u TEA
(10,7 r, 105,7 mMouis, 2,5 3kB.). CMmech nepemenuBany npu 55°C B TeueHue 4 9, OXJIaXIATH A0 KOMH. TEMII.,
o0BbemuHsN ¢ mpensiaymiei moprwmeid (300 mr, 1,2 MmMons HuTpwia SM), U KOHIECHTPUPOBAIU MPH TOHMKCH-
HoM maBneHuH. CMmech pactBopsud B EA (500 M), mBaxkabl mpombiBasid Boaoi (200 M) U CONIEBBIM pacTBOPOM
(200 M), cymmnu Han 6€e3BOMHBIM CYIh(AaTOM HATPHS W KOHIICHTPUPOBAIH NPU TMOHMKEHHOM JaBJICHUH C TIO-
nydyenuem 12,8 r©  Tper-Oytrir  N-[(35)-6-(N-ruapokcukapdbaMmumMunonn)-2,3-muruapo- 1 -6enzodypan-3-
ni|kapbamaTa B BHIe O€JIOT0 TBEPIOTO BeriecTBa. HeouneHHbIH IPOAYKT OSIOTO TBEPIOTO BEIIECTBA UCITOJIb-
30BaJIM HETIOCPEICTBEHHO Ha CIeMyIoNien ctaauu 6e3 gonoHuTenbHON ounctku. HPMC (3C) m/z 294 (M+H).
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8. CuHTE3 MPOMEKYTOUHOTO coenuHeHus 18-9:

ol

NH KN

HO. o V/Lkm g
N

H

Py,100°C
HN~goe

18-8 18-9

K  pactBopy  Ttper-Oytmnm  N-[(3S)-6-(N-rumpokcukapOaMumMugoni)-2,3-nuruapo- 1 -6eazopypan-3-

mi|kapbamata (16 T, 54,6 Mmoib, 1,0 3kB.) B mupuanH (200 M) TpUOABISITA IUKIOTPOTAHKAPOOHIITXIIOPHU]T

(6,3 1, 59,8 mmoub, 1,1 2kB.). Cmech nepememuBau nmpu 100°C B TedeHne 2 4, OXJTaKIAIH 10 KOMH. TEMIL.,

KOHIICHTPUPOBAJIN TIPU TIOHMKEHHOM JaBJIeHWH, pacTBopsii B EA (500 M) 1 BeUTUBAIM B HACBIMIEHHBIA pac-

tBOop NH4Cl (500 mur). Bonuslii cnoit getsipe pasa skcrparuposainn EA (500 mur) 1 oObetMHEHHbIE OpraHuie-

CKHE CJIOH YeThIpe pas3a npombiBainy pactBopoM NH,CI (500 mur), cymmm Han 6e3BOAHBIM CyibdaToMm Hatpus,

KOHIICHTPUPOBAJIM TP TTOHWKEHHOM JIAaBJIICHUM W OuYHMIIany xpomarorpadueii Ha cunukarene (EA/PE, 1/3) c

nomydyerneM 17 1r (91%) tper-Oytun  N-[(3S)-6-(5-umknonponui-1,2,4-okcaanazon-3-mn)-2,3-guruapo-1-

oeHzodypan-3-mwi|kapbamara B BUIE TBEPIOTO BemecTBa OienHo-kenroro eera. HPMC (3C) m/z 288 (M+H-
56).

HN~ e

9. CuHTE3 MPOMEKyTOIHOTO coenuHeHus 18-10:

<S: N 8}
O
‘N o] HCI (4); in dioxane) =N
7 NH,

DEM b

HN-~ HCI {=aif}
18-9 Boc 18-10

K pactBopy tper-Oytmi N-[(3S)-6-(5-umknonponui-1,2,4-okcagnazon-3-mmn)-2,3-auruapo- 1 -6ensopypan-
3-mn]kapbamara (17 r, 49,5 mmous, 1,0 5kB.) B IXM (500 mi1) npubasiisiiy XJI0pucThIii Bogopox (4M B anokca-
He, 125 v, 10,0 3kB.). CMech nepeMenInBaiyi Mpu KOMH. TEMII. B TeYCHUE HOUU U pa3daBisum cMecbio EA u PE
(1,1 1, 1/10). Tepable BemecTBa codupaiu U cymmwin ¢ noryderanem 13,5 r (97%) (3S)-6-(5-unkiaonpomnu-
1,2,4-oxcaanazon-3-mi)-2,3-quruapo- 1 -6erasodypan-3-aMuHa THAPOXJIOPHUIA B BUje OEI0ro TBEPAOTO BEIIECT-
Ba. HPMC (OC) m/z 227 (M+H-17).

10. Cunre3 coenuneHust 222:

\
i /o)
%@l A Z\m_@/l ?
/
O~ Hz2 EDCI, HOAY DIPEA, DMF O~/ N N
HCI {salt) [N
18-10 Compound 222

K pactBopy 1-merun-1H-nupason-5-kapbonooit xuciotst (8,2 T, 64,9 mmons, 1,3 sxB.) B IM®PA (200
M) nobasmsum  (3S)-6-(5-mmkmonponmi-1,2,4-okcannazon-3-un)-2,3-auruapo- 1-6en3odypan-3-aMuH  THIPO-
xyopun (14 r, 50,1 mmons, 1,0 3xB.), HOAt (10,9 r, 79,9 mmons, 1,6 3x8.), EDCI (15,4 1, 80,1 Mmodb, 1,6 2KB.)
u DIEA (32,3 , 249,5 mmous, 5,0 2kB.). CMech mepeMeIMBaiIi IpH KOMH. TEMII. B TeUEHHUE HOYU M BBUTUBAIH B
JXM (200 M) u Boay (200 mon). Bomusrii citoit misate pas axctparupoBaimu JIXM (200 mir). O6bequHEHHBIE Op-
TaHUYECKHE CJIOW MIECTh pa3 MpOMBIBAK HachIeHHBIM pacTBopoM NH,Cl (200 mur), cymmmmm Hax 6€3BOJHBIM
cynmb(haToM HaTpHs, KOHIICHTPUPOBAIH MPH MOHIKEHHOM AaBlieHnd u pactupanu ¢ ACN ¢ momydenuem 12,2 v
(69%) (S)-N-(6-(5-tmmkmonponui- 1,2 ,4-okcanuazon-3-wmn)-2,3-quruapodensodypan-3-mn)- 1 -metmn- 1 H-
mupasol-5-kapookcamuaa (coenuuenue 222) B uge Oenoro tBepaoro Bemecta. HPMC (OC) m/z 352 (M+H).

'"H-5IMP: (300 MTI'i, IMCO-dg, m.11.): & 9,12 (1, J=7,6 I'my, 1H), 7,56 (mn, J=7,8, 1,4 T', 1H), 7,51 (1, J=7,8
I'u, 1H), 7,46 (n, J=2,1 T'u, 1H), 7,38 (x, J=1,3 T'n, 1H), 6,92 (x, J=2,1 I'u, 1H), 5,82 (T, J=8,3, 5,1 T'u, 1H),
4,85 (1, J=9,4 T'n, 1H), 4,46 (nx, J=9,7, 5,2 T'n, 1H), 4,10 (c, 3H), 2,41 (t1, J=8,2, 4,8 T'n, 1H), 1,35-1,25 (m,
2H), 1,25-1,15 (m, 2H).

Crnenyromue coeIMHEHNS OBLTH ITOJYYEHBI CIIOCO0aMHU, aHAIOTUIHBIMU CIIOCO0Y, OMIMCAHHOMY JUIS COCTU-
HeHus 222:
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Coeamuere No HPMO (0 ymiz | Coennenue Ne HPMC (3C) nvz
153 M+ = 330 739 MOLE=338
156 M1 = 340 262 M=H=329
157 M+ = 340 263 M+ = 329
158 M = 340 366 M= 343
159 M ~ 341 267 M+H = 330
160 M =340 368 M = 344
161 MHH = 341 269 M = 343
162 M+ = 340 276 M+ = 343
163 M = 340 271 M = 331
166 M+ = 327 339 WA = 341
167 M = 327 340 Mt = 341
Y M1 = 376 146 M = 327
191 Mi1=376 347 MHI1 = 327
192 M+ = 377 402 MHH = 323
193 MAH = 377 403 MHT = 323
197 M-=362 404 M = 348
198 M-H=362 341 NM-H-3301
§99 M-11=326 443 M = 2741
200 M-H=326 343 M+ = 266.1
203 MHH = 363 445 M= = 2771
206 ML= 363 347 ML= 2991
207 M =376 430 M+Na=2%2
208 MHH =376 ] 453 1 M#1=363)
209 M+ = 376 354 M+H =327
210 MTH = 370 455 M = 341
211 M-H=324 436 M+li= 3531
112 M-A1=327 457 MHT = 286
218 Mt = 362 458 MHH = 300
219 M- =360 481 MHT =300
2200 M = 352 462 MHH = 367
221 M i = 352 483 M = 353
m MAH - 356 164 MAH = 341
224 M =356 166 MHT =367
225 MiH =370 701 ) M+ = 338
226 M=t =370 | 707 : M+11 =380
227 M-t = 370 708 M1~ 389
229 M-H=338 709

230 O MHT=3% T
231 M-+11 = 334 711
232 M+H = 366 712
233 M tH = 366 713 M-I = 383
234 M-£1=352 714 Ml = 383
235 M= = 334 717 M+t = 352
236 M=H = 352 718 M1 =333
237 M= =352 719 M+ = 333
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ITpumep 19.
Cunre3 coeunenus 228.
1. CuHTE3 MPOMEKYTOUHOTO coenuHeHus 19-2:

0
e Yo §-:N
-
C

HN 0 N 0
Dioxane, 80°C
HN-goc E’ Boc

i 192
K pactBopy TpeT-0yTrn N-[6-(N-ruapoxcukapdbaMuMuion)-2,3-muruapo-1-6er3odypan-3-ui|kapdbamara
(31, 10,2 Mmmous, 1,0 5kxB.) B mriokcane (30 M) mpubaBisuy pomnaHownmpomnadoar (2,7 r, 20,5 Mmmois, 2,0 5kB.).
CwMmech nepemernuBany mpu 80°C B TeueHUe 7 49, OXJIAXKIAIN 10 KOMH. TeMIL., ¥ BeutnBaiu B EA (100 M) u Boxy
(100 mm). Bonmsrii cnoit axcrparuposainu stwianeraTtoM (100 mir). O6beTMHEHHBIE OPTaHUYECKUE CIIOU CYIIHIIH
HaJl 0€3BOJHBIM CYIb(ATOM HATpHs, KOHIEHTPHPOBAIN MPH MOHIKEHHOM JABJICHHM M OYHIIAIH XpOMarorpa-
¢ueii Ha cunukarene (EA/PE, 1/3) ¢ momydenuem 1,9 r (56%) tper-Oytin N-[6-(5-31tnn-1,2,4-oxcanuason-3-
nn)-2,3-nurunpo-1-6enzodypan-3-mwi|kapdamara B BHae O€IOT0 TBEPAOTO BEMIECTBA ¢ METAJUIMYECKAM OTTEH-
KOM.
2. CuHTE3 MPOMEKYTOUHOTO coenuHeHus 19-3:

- e

o _
N Q TFA °~N/ 0

- Boc DCM s
H 2
18-2 18-3
K pactBopy TPEeT-OyTHII N-[6-(5-3THn-1,2,4-okcamuazon-3-mwn)-2,3-quruapo- 1 -oenzodypan-3-
wi]kapbamara (1,9 r, 5,7 mmois, 1,0 axB.) B JIXM (30 mun) npubasmsuimm TOY (5 mi). Cmech nepeMenInBaiy B
TeueHne | 4, KOHIEHTPUPOBAIM IIPU MMOHWKEHHOM JIaBJIEHHH M pacTBopsutd B Bozae (100 mi). 3atem pH cmecn
JIOBOJIMITH 10 7 ¢ TIOMOIIIHIO HACKHIIIEHHOTO PacTBOpa THIPOKapOOHATa HATPHUS U JABAXKIBI dKcTparupoBaiu (100
Mi). O0beTMHEHHBIC OPTaHUYECKHE CIIOW CYIIFIIN HajJ O€3BOIHBIM CYIb(MATOM HATPHSI M KOHIICHTPUPOBAIH IPH
TOHI)KEHHOM JaBieHHMH ¢ moinydeHneM 1,3 r (98%) 6-(5-atmin-1,2,4-oxcannazon-3-un)-2,3-quruapo-1-
OeH3odypaH-3-aMIHa B BHJIE Macjia KOPHIHEBOTO IIBETA.
3. CuHTE3 MPOMEKYTOTHOTO coenuHeHus 19-4:

O
§ HO N/ o
O\/ 0 ,/ /
N O~y N N
RN
5
9.4

HOALEDCI,DIEA, DMF it

NHy
19-3 1
K pactBopy 6-(5-3TH1-1,2,4-0KCcanuazon-3-nin)-2,3-nuruapo-1-6enzodpypan-3-amuna (100 mr, 0,4 MMOITB,
1,0 oxB.) B JIM®A (10 mur) mob6asnsimu 1-mernn-1H-nimpason-5-kapbonoBoit kuciots (54,5 mr, 0,4 mmons, 1,0
9kB.), HOAt (176,6 mr, 1,0 mmons, 3,0 3kB.), EDCI (249 wmr, 1,3 MMous, 3,0 3xB.) u DIEA (112 wmr, 0,9 Mmoinb,
2,0 okB.). CMech mepeMemnrBaii B TeueHUe 2 9, U ounIiain mpenaparuBHoi BOXX B cremyrommx ycioBu-
ax:(2#-AnalyseHPLC-SHIMADZU(HPLC-10)): Kononka, XBridge Shield RP18 OBD Komnonka, 5 MkwM,
19x150 mMm; moaBmkHas daza, Boma (0,05% NH3;H,O) u ACN (30,0% ACN mo 50,0% B TeueHne 8§ MUH); TeTEK-
Top, YO 220 HM. Drta oumctka nmama 90 mr (61%) N-[6-(5-3tmn-1,2,4-okcaamuason-3-un)-2,3-nuruapo-1-
6ensodypan-3-un]-1-merun-1H-nupazon-5-xkapbokcamuia B Buie 6e10ro TBEpIOTo BEIIECTBa.
4. Cunres coequHeHus 228:

o . O
=N j [ o Prep-Chiral-HPLC =N j [ O
Vs, / —_— y/ /
O~ N H ! N G- N E ! N
N P
19-4

Compound 228
N-[6-(5-3TH11-1,2,4-0kcannazon-3-wmi)-2,3-quruapo- 1 -6enzodypan-3-wmi|- 1 -metwn- 1 H-mupazon-5-
kap6okcamuz (80 mr, 0,2 MMomb, 1.0 5KB.) OUMIIANM ¢ IOMOIIBIO XUpaAJIEHOH npenaparnBHoit BOXKX co cre-
nyrormumu yeiosusmu: (Prep-HPLC-009: xomornka CHIRAL ART Cellulose-SB, 250x20 mM; monsuxHas ¢asa,
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Hex- u stanon (BeimepxkuBaiu 50,0% 3taHon B TeueHue 9 muH); gerexkrop, YO 254/220 HM. Jta oYuCTKA Jana
32,7 mr (41%) (S)-N-(6-(5-3tnn-1,2,4-okcanunaszon-3-un)-2,3-muruapodensodypan-3-un)- 1 -meruin-1 H-nupazon-
5-kap6okcamuna (coequHenue 228) B Bune 6emoro tBepaoro Bemecta. HPMC (9C) m/z 340 (M+H).

'H-sIMP: (300 MI'y, AMCO-dg, u./mn): 8 9,09 (m, J=7,7 T'u, 1H), 7,56 (ax, J=7,7, 1,4 T, 1H), 7,48 (x,
J=7,8 T'n, 1H), 7,39 (ax, J=13.0, 1,7 I'y, 2H), 6,87 (n, J=2,1 I'n, 1H), 5,78 (tx, J=8,2, 5,2 ', 1H), 4,80 (T, J=9,3
I'm, 1H), 4,41 (mo, J=9,8, 5,3 'y, 1H), 4,05 (c, 3H), 2,97 (x, J=7,6 T'm, 2H), 1,30 (1, J=7,6 T'm, 3H).

ITpumep 20.

Cunres coequnenns 236.

1. CuHTE3 MPOMEKYTOUHOTO coenuHeHus 20-2:

HO. o)
Cl

HN 2 g

. O

=N
-
o
Py, 100°C NJ\@’\Z
HN-Bpc \ Boc

i 20-2 H

K pacrBopy Tpet-0ytun N-[6-(N-ruapokcukapdamumuion)-2,3-qurunpo-1-6ensodypan-3-ui|kapdbamara
(31, 10,2 mmons, 1,0 akB.) B iupuaune (50 M) npubasisum 1ukiIonponankapoonmwixiopux (1,3 r, 12,4 mmonns,
1,2 skB.) B atMocdepe azora. Cmech nepememmBany npu 100°C B Teyenne 6 4, OXJIaXAAIH 10 KOMH. TEMIL.,
KOHILIEHTPUPOBAJIH TP TTOHWXEHHOM JIaBJICHUM W O4YHIIany xpomarorpadueii Ha cunukarene (EA/PE, 1/9) c
nomyuyeanem 1,47 1 (42%) T1per-Oyrun  N-[6-(5-nmknonponwui-1,2,4-okcaanazon-3-mn)-2,3-auruapo-1-
O6enzodypan-3-mi|kapdbamara B Buae 0€10r0 TBEPIOTO BEIIECTBA.

2. CuHTE3 MPOMEKyTOUHOTO coenuHerus 20-3:

pe e
O\N - o TFA O\N/ o
DCM
-Bac
20-2 H 20-3
K pactBopy tper-0ytun N-[6-(5-mmkmomnpomnui-1,2,4-okcaaua3on-3-mm)-2,3-qurunpo- 1-6enzodpypan-3-
mi|kapbamata (1,47 r, 4,3 mmons, 1,0 9kB.) B JIXM (25 M) npubasismu TOY (5 mur). Cmecs nepeMernmBaii
MIpY KOMHATHO#M TeMriepaType B TedueHue 2 4, a 3areM oxnaxnamu mo 0°C. pH cmecn 3arem moomwmm 110 9 ¢
nomoblo HacklneHHoro pactBopa NaHCO; u skcrparupoBany nsate pa3 stwianerat (50 mur). O0besnHeHHbIE
OpPTaHWYECKHE CIOM CYLIMIH HaJl 0€3BOIHBIM CyIb()aTOM HATPUS M KOHIEHTPUPOBAIH ITPH MOHIKEHHOM JIaBJIe-
HUH ¢ noiydeHueM 1 r 6-(5-unknonponui-1,2,4-okcaanazon-3-mn)-2,3-auruapo-1-6en3opypan-3-aMmiHa B BUIC
0€JI0T0 TBEpAOTO BEIECTBA C METAIMYECKUM OTTEHKOM. beroe TBepioe BEImecTBO ¢ METAJUINYECKUM OTTEHKOM

HCIIOJIE30BAJIH HETIOCPEACTBEHHO HA CIICAYIONICH CTaquu Oe3 NalbHEHIIICH OYHCTKH.
3. CuHTE3 MPOMEKYTOTHOTO coenuHeHus 20-4:

% °
g =N HOJ% %{ o}
N — o]
" HL -
NH>  EDCI, HOAt, DIPEA, DMF N

20-3 20-4

K pactBopy 1-merun-1H-nupasoin-4-kapbonosoii kucnots (78 mr, 0,6 Mmois, 1,0 5xB.) B AM®DA (4 M)
nmo6asisut HOAt (101 mr, 0,7 mmons, 1,2 3kB.), EDCI (142 wmr, 0,7 mmos, 1,2 3kB.), DIEA (160 mr, 1,2 MMob,
2,0 9xB.) m 6-(5-umknonponui-1,2,4-okcagnazon-3-mn)-2,3-aguruapo-1-6enzodpypan-3-amur (150 wmr, 0,6
MMoIb, 1,0 9kB.). CMech mepeMennBany Npy KOMH. TEMII. B TeUEHHE HOYM M OYHMIIAIN C MOMOIIBIO Mpernapa-
tiBHON (PmdmI-BOXXX B cnenyromux ycnoBusx: (CombiFlash-1): komonka, cunukarens C18; moasmxnas dasa,
Boze (0,5% NH4HCO3)/ACN=90/10, mossimas k Boge (0,5% NH4HCO;)/ACN=70/30 B Teuenue 15 muH; me-
TekTop, Y® 254 wmM. Dta ouunctka mpuBena kK 120 mr N-[6-(5-muxmonponwi-1,2,4-okcaanazon-3-wmi)-2,3-
TurHIpo- 1 -6en3odypan-3-mi]-1-metmwi- 1 H-mupazon-4-kapookcamuia B BHIAE OCJOTO TBEPAOTO BEIIECTBA.
HPMC (3C) m/z 352 (M+H).

'H-sIMP: (400 MTI'i, metaHon-d,, a./mMmH): & 8,06 (¢, 1H), 7,90 (x, J=0,9 I'n, 1H), 7,60 (nx, J=7,8, 1,4 T'n,
1H), 7,48 (n, J=7,8 I'n, 1H), 7,43 (n, J=1,4 Ty, 1H), 5,83 (an, J=8,6, 4,7 I'n, 1H), 4,82 (ax, J=9,9, 8,6 I'ny, 1H),
4,44 (nn, J=9.9, 4,8 I'n, 1H), 3,90 (c, 3H), 2,32 (T, J=8,2, 5,0 'y, 1H), 1,29 (ar, J=7,7, 2,6 'y, 2H), 1,25 (ar,
J=5,1, 3,0 'y, 2H).

4. Cuntes coenuHeHus 236:
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8]
%/N o o %I\S—Gl 0
- Chiral-HPLC V.
Ou? N O~y ﬁ -
N H T N
N—- =
=

N
20-4 Compound 236

N-[6-(5-uuknonponwui-1,2,4-okcagnazon-3-un)-2,3-aquruapo- 1-6enzodypan-3-nn]-1-mermn- 1 H-nupazon-
4-xap6oxcamun (90 mr, 0,3 Mmmonb, 1,0 5KB.) oUHIIANK ¢ IOMOIIBIO XUPATBHOH TipenapaTuBHoir BOXKX co cie-
nytommu yenoBusimu: (IIpemapatusras BOXKX 009): komonka, Chiralpak 1A, 2x25 cM, 5 MKM; mOABHXKHAS
(daza, Hex- u atanon- (BeiaepxuBanu 50,0% staHona B TeueHue 15 muH); netexktop Y® 220/254 um, R= 1,569
MuH. OJTto mpumBeno k 37,8 wmr  (42%)  (S)-N-(6-(5-umknomponmi-1,2,4-okcaguazon-3-mn)-2,3-
nuraapoden3odypan-3-mn)-1-metui- 1 H-mupazon-4-kapookcamuna (coeauaenne 236) B Buze 0€I0T0 TBEPAOTO
BemiectBa. HPMC (OC) m/z 352 (M+H).

'H-SIMP: (400 MI'n, Metanon-dy, u./MiH): & 8,06 (c, 1H), 7,90 (zm, J=0,9 ', 1H), 7,60 (om, J=7,8, 1,4 I'n,
1H), 7,48 (a, J=7,8 I'n, 1H), 7,43 (n, J=1,4 T'u, 1H), 5,83 (an, J=8,6, 4,7 I', 1H), 4,82 (ax, J=9,9, 8,6 I'y, 1H),
4,44 (nm, J=9,9, 4,8 T'u, 1H), 3,90 (c, 3H), 2,32 (1T, J=8,2, 5,0 'y, 1H), 1,29 (ar, J=7,7, 2,6 I'u, 2H), 1,25 (T,
J=5,1,3,0 T'u, 2H).

ITpumep 21.

Cunres coenuHeHus 238.

1. CuHTE3 MPOMEKYTOYHOTO coeiuHeHus 21-2:

NH o ©° =N
HOAEI Q \)l\ok/ O\N/ o)
Dioxane, reflux
HN-poc NH
7
188 212 BOS
K  pactBopy  Ttper-Oytmnm  N-[(3S)-6-(N-rumpokcukapOaMumMumgoni)-2,3-nuruapo- 1 -6eazopypan-3-
wi|kapbamara (24,7 r, 84,2 mmons, 1,0 3kB.) B nuokcane (700 mur) npubarisuin mpornanowtnponanoar (16,4 T,
126,0 mmos, 1,5 5xB.). Cmeck nepememnBanu npu 60°C B Tedenue 2 4, pazdasmsui EA (500 M), nmpombIBanu
Bo10H (200 M), cymmm Hax Oe3BOAHBIM CYNIb(ATOM HATPHUsl, KOHIEHTPUPOBAIH ITPY HOHKEHHOM JIaBJICHUU H
ounnianu xpomarorpagueii Ha cunukarene (EA/PE, 7/93) ¢ momyuyennem 18,4 r (66%) tper-OyTin N-[(3S)-6-(5-
atmi-1,2,4-okcannazon-3-mn)-2,3-auruapo- 1-6enzodypan-3-min]kapdamara B Buae 0€10ro nopomka.
2. CuHTE3 NPOMEXKYTOUHOTO coenuHeHus 21-3:

—>:N 1'\] HCI

O
N O, HCl@Mindioxane) PP A~ -0
oM g

AH NH,
212 B 21-3

K pactBopy Tper-Oytmn  N-[(35)-6-(5-a1mi-1,2,4-0okcaauazon-3-mn)-2,3-nuruapo-1-6ensodypan-3-
wi]kapbamara (16,3 1, 49,2 mmons, 1,0 axB.) B JIXM (350 Mur) mprbaBisut XJIOpUCTHIN BoAopox (4M B auokca-
He, 122 mi). CMech nepeMelMBaid P KOMH. TEMIL. B TedueHne HouM H pazbasisum PE (100 mir). TBeproe Be-
ecTBO coOrpany u cymmm ¢ nonydenuem 13,0 T comn (3S)-6-(5-3tmi-1,2,4-oxcaanazon-3-wmi)-2,3-quruapo- 1 -
Oen3odypaH-3-aMrHA THAPOXJIOPHUIA B BUE OEJIOTO TBEPAOTO BEMIECTBA ¢ METAITUISCKIM OTTECHKOM.

3. Cunre3 coennueHus 238:

N :
)\@ EDCI, HOAL DIPEA, DMF /kF

21-3

Compound 238

K pactBopy ruapoxnopuanoii conn (3S)-6-(5-aTmn-1,2,4-oxkcaguazon-3-mn)-2,3-auruapo- 1-6ensopypan-
3-amuna (9,0 r, 33,6 Mmmoub, 1,0 9kB.) B IM®A (200 M) nobasmsuiim HOAt (5,5 1, 40,4 MmMmons, 1,2 9kB.), DIEA
(13,0 r, 100,6 mmoms, 3,0 skB.), EDCI (7,7 1, 40,2 Mmomb, 1,2 9kB.) u 1-meTwi-1H-nmupa3on-4-kapOoHOBYIO KH-
ciory (4,4 r, 34,9 mmonb, 1,04 3kB.). CMech mepeMenmBamy Mpy KOMHATHON TeMIlepaTrype B TeUeHHE HOYH,
pasbasmsum EA (300 M), TprokIel ipoMbiBaiid Bogon (200 M), cymmiy Haj O€3BOJHBIM CyIh(aTOM HATPUS H
KOHIICHTPUPOBAIX TPU HMOHM)KEHHOM JaBleHHU. [IpOIyKT OMMCaHHOH BBIIIE METOIWKH OOBEAUHSIIN C TPEIbI-
nymed mopuuerd (2,4 v amuaa SM) m oummanu JIXM/PE ¢ momyuenuwem 12,0 Tt (S)-N-(6-(5-3tnn-1,2,4-
okcaanazon-3-mn)-2,3-muruapooen3odypan-3-mn)- 1 -metmi- 1 H-nupazon-4-kapookcamuna (coenunenue 238) B
BUIe OETIOro TBEpAOTo BemecTBa nocie ¢puibrpoBanueM u cymku. HPMC (3C) m/z 340 (M+H).
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'"H-SIMP: (400 MT'r, IMCO-dg, u./mmm): & 8,71 (1, J=7,6 T, 1H), 8,16 (c, 1H), 7,86 (c, 1H), 7,57 (ux,
J=7,7, 1,4 T, 1H), 7,47 (n, J=7,7 T'n, 1H), 7,38 (1, J=1,4 I'u, 1H), 5,76 (tn, J=8,3, 5,3 T'u, 1H), 4,80 (T, J=9,3
I'u, 1H), 4,39 (10, J=9,7, 5,2 ', 1H), 3,82 (¢, 3H), 2,99 (x, J=7,5 T'y, 2H), 1,32 (1, J=7,6 Ty, 3H).

Ipumep 22.

Cunres coequnenns 253.

1. CuHTE3 MPOMEKYTOUHOTO COeTUHEHUS 22-2:

Br o¥
\@ n-Buli, Meli, DMF THF O.

NH JNH
Boc Boc

52 222

K pactBopy Tpet-0yTiin N-[(1R)-5-6pom-2,3-nuruapo-1H-unnen-1-mwi|kapbamara (2 r, 6,4 mMoins, 1,0
9kB.) B TT'® (30 mi), oxnaxxaernomy o -78°C, mo kamsm npudasmsia MeLi (4,8 v, 1,6 M) mpu -78°C B at-
Mocepe aprona. Cmech nepemenuBany npu -78°C B Teuenue 15 MUH U mo karmisaM npudasisui n-Buli (5,2
w1, 2,5 M). Cmech 3ateM nepeMemmmBainy B Tedenne 1 4 npu -78°C u no karusim npubasisamn JJM®PA (1,43 T,
19,2 mmoub, 3,0 5kB.). PactBop mepememmBanu B Teuenne 1 4 npu -78°C, moracuim HACBHIIEHHBIM PacTBOPOM
NH4CI (5 M) u koHIIeHTpHpOBanu B Bakyyme. Octatok ouunmianu xpomatorpadueit Ha cunukarene (EA/PE,
1/10) ¢ momyuenmem 1,5 r (90%) Ttper-Oytnn N-[(1R)-5-popmmn-2,3-qurnapo-1H-uanen-1-nialkapbamara B
BHUJI€ TBEPJOTO BEIIECTBA KEJITOTO I[BETA.

2. CuHTE3 MPOMEKYTOYHOTO COeTUHEHUS 22-3:

v HO.
o NH,-OH.HC! N
EtOH/Py, 1t
NH '
Bod HN-Bag
22-2 22.3

K pactBopy Tper-0yrnn N-[(1R)-5-popmun-2,3-murunpo-1H-unnen-1-nn]kapbamara (1,6 r, 6,1 mMmons,
1,0 5xB.) B cMecH dTaHona ¥ nupuauH (21 M, 2/1) npudasmstmn NH,OH.HCI (509 mr, 1,2 akB.). Cmech niepe-
MEIINBAIX IPU KOMHATHON TeMIepaType B T€UEHUE 2 4 ¥ KOHLUEHTPUPOBAIH NPU MOHMKEHHOM JaBJICHHUH C MO-
aydenueM 1.7 r tper-0ytun N-[(1R)-5-[(1E)-(runpoxcunmuno)mermin]-2,3-auruapo-1 H-nanen-1-mn]kapbamara
B BHJIE OEIIOr0 TBEPOTO BEIECTBA.

3. CuHTE3 MPOMEKYTOTHOTO COCTUHEHUS 22-4:

cl
HO. A7 NCS Ho. 2
= DMF, r.4, 24h
HN~
22.3 Boc HN-gqc
224

K pacTBopy TpeT-0yTHII N-[(1R)-5-[(1E)-(ruapoxcuumuno )MeTmi|-2,3-murunpo- 1 H-unnen-1-
wi|kapbamata (1,7 r, 6,1 mmons, 1,0 3xB.) B IM®PA (15 mi) npubasismu NCS (977 mr, 7,3 MMonb, 1,2 9KkB.).
CMech nepeMeIMBaIy MPU KOMH. TEMII. B TeUeHUe HouH, pa30asisutn EA (50 mur), ABa>kAbl MPOMBIBATH HACKI-
meHHbIM pactBopoM NH,CI (50 mi), cymmnm Haj 0e3BOJHBIM Cyiab(paToM HaTpusi U KOHIEHTPUPOBAIM B Ba-
KyyMme ¢ noiyueHueM 1,8 r (95%) tper-Oytmin N-[(1R)-5-[(1Z)-xn0p(ruapokcunmuno)metnin]-2,3-auruapo-1H-
UHJIeH- | -ui|kapbamaTa B BHJIe Maciia KOpUYHEBOTO I[BETA.

4. CuHTE3 NIPOMEXKYTOUHOTO COeTUHEHus 22-5:

a j\ o, ..
0. = Br N
N

TEA, THF, rf, 1h

HN-goc  thaen BO°C, 5h
22.4 22-5

K pactBopy 2-6pom0OyT-1-cHa (2 r, 14,8 Mmmons, 1,0 5xB.) B TT'® (30 M) mobasmsuin Tper-Oytra N-[(1R)-
5-[(1Z)-xnop(runpoxcunmuno))MeTuin]-2,3-nuruapo- 1 H-unnen- 1 -un|kapdamar (955 mr, 3,1 Mmmons, 1,1 5kB.) 1
TEA (1,3 1, 12,9 mmoisb, 2,1 3kB.). CMech IepeMEIINBaIU IPU KOMH. TeMII. B TeueHue 1 4, HarpeBanu a0 60°C B
TEUCHHE 5 9, OXJIAXJadu JO KOMH. TeMIL., pa30aBisuid EA (200 M), 1BaXIbl IPOMBIBAIIN HACHIIIICHHBIM pac-
tBopoM NH4Cl (100 M), cymmnn Han 0e3BOTHBIM CyIb(haToM HATpHs, KOHICHTPUPOBAIH TPH MOHMKEHHOM
JABJICHUH W OYHIain xpomarorpaduert Ha cunukarene (EA/PE, 1/10) ¢ momygernem 1,1 t (23%) Tper-OyTmn
N-[(1R)-5-(5-3Tmn-1,2-okcazon-3-mn)-2,3-muruapo- 1 H-uanen- 1 -mn|kapbamMara B BHAE TBEPIOTO BEIIECTBA
JKEJITOTO I[BETA.

5. CuHTE3 MPOMEKYTOTHOTO COeTMHEHUS 22-6:

HN-poc
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N HCI in dioxane o,

DCM HCG
HN‘Bo:ac::

NHy
22-5 226

K pactBopy Ttper-0ytinr N-[(1R)-5-(5-3tmi-1,2-okcazon-3-mwn)-2,3-quruapo- 1 H-unnen-1-mi|kapbamara
(1,08 1, 3,3 mmous, 1,0 3xB.) B IXM (15 M) mpubaBisiiu consiHyro kucioty (4M B anokcane, 15 mur, 18,2 akB.).
CmMech nepeMennBaiy Npyu KOMH. TEMIL. B TE€YEHHE 2 4 ¥ KOHIEHTPUPOBAIN IIPU MOHIKEHHOM JaBJICHUH C T10-
nydyenuem 870 mr (1R)-5-(5-atmn-1,2-okcazon-3-un)-2,3-auruapo-1H-unnen-1-aMmuaa ruapoxiopuaa B BUJIE
6eIoro TBEpAOTO BEIIECTBA C METATMYECKUM OTTEHKOM.

6. CuaTte3 coennueHus 253:

o
HOJS',__N
_— N__
\N/ N o. N Jkr'

el EDCI, HOAY, DIPEA, DMF
NH,
22-8 Compound 253

K pactBopy (1R)-5-(5-3Tmn-1,2-0kcazon-3-mn)-2,3-auruapo-1H-unnen-1-aMmuHa ruapoxnopuna (625 wr,
2,4 mmons, 1,0 okB.) B JIM®PA (20 M) nobasismu 2-metuin-2H-1,2,3,4-reTpa3on-5-kap6oHoByto kucioty (606
mr, 4,7 mmonsb, 2,0 3kB.), EDCI (909 wmr, 4,7 mMous, 2,0 3kB.), HOAt (643 wmr, 4,7 mMons, 2,0 3kB.) u DIEA
(1,53 r, 11,9 mmonb, 5,0 2kB.). CMech nepeMelrnBaiy Ipyu KOMH. TeMII. B TedeHue 2 4, HarpeBanu a0 60°C B
TedeHue 2 9, OXJTKIAIN 10 KOMH. TeMIl. u BeutnBaiu B EA (100 mun) u Boxy (100 mur). BoaHbrit ciioii ABaskIbI
skctparupoBany dtunareraroM (100 mur). OObeAMHEHHBIE OPTaHUYECKHUE CIOW JBAXKIBI MPOMBIBAIHA HACHIICH-
HeIM pactBopoM NHyCl (50 M), cymmau Haj Ge3BOAHBIM CylIb(paToM HATPHS, KOHIICHTPUPOBAIHN MPH MOHU-
JKEHHOM JIaBJICHUH W OYHIAIM C TIOMOIIBIO TipernapatuBHOW Gupm-BOXX co cnenyrommmvu yenosusmu: (In-
telFlash-1): kononka, C18 cumukarens; nmonsmwkHas (aza, ACN/H,O =1:3, mosermas 1o ACN/H,0=1:2 B Teue-
aue 10 mun; nerexrop, Y® 254 uM. Dta ouncrtka npusena K 758 mr (82%) (R)-N-(5-(5-atunnzokcazon-3-wmin)-
2,3-muruapo-1 H-unnen- 1-uwn)-2-metmr-2H-TeTpazon-5-kapookcamuna (coenuuenue 253) B Buae 6eoro TBep-
Joro Bemectsa ¢ Metamndeckum orreakoMm. HPMC (3C) m/z 338 (M+H).

'"H-SIMP: (300 MT't, IMCO-dg, m.11.) 8 9,38 (11, J=8,4 ', 1H), 7,74-7,59 (m, 2H), 7,29 (x, J=7.9 T, 1H),
6,79-6,71 (M, 1H), 5,56 (x, J=8,1 'y, 1H), 4,41 (c, 3H), 3,04 (nnxg, J=16,0, 8,9, 3,3 I'u, 1H), 2,96-2,69 (M, 3H),
2,41 (1, J=8,1, 3,6 ['u, 1H), 2,21-2,01 (m, 1H), 1,23 (T, J=7,6 'y, 3H).

Crnenyromue coeIMHEHNS OBLTH ITOYYEHBI CIIOCO0aMHU, aHAIOTUIHBIMU CIIOCO0Y, OMIMCAHHOMY JUIS COCTU-
HeHus 253:

CouiheHm: N HPMC (9Cy vz | Coeaitietliie Ne HPMC (3¢ mfz
137 M = 334 416 M+ — 324
138 M=+H = 334 417 M+ =338
252 M= = 325 418 M+ = 324
413 M= = 337 431 M+ =337
414 M~ = 337 432 M+ = 323
115 M= = 338
ITpumep 23.
Cunres coequnenns 414.
/
N
N
4 - [o]
S N N
EDCI, HOAL, DIPEA Holl
DMF, r.1~80°C
22-6 Compound 414

K pactBopy 1-metnn-1H-ntupazon-5-kapboHoBoii kucnotsl (166 mr, 1,3 mmons, 1,7 skB.) B JIM®PA (4 mi)
nobasnsim DIEA (566 wmr, 4,4 mmons, 5,8 akB.), EDCI (337 mr, 1,7 mMonb, 2,3 3kxB.) 1 HOAt (238 wmr, 1,8
MMOJIb, 2,3 9KkB.). CMech MepeMelnBaiil 5 MUH NP KOMHATHOH Temmeparype u npubdasimstan (1R)-5-(5-atwm-
1,2-okcazon-3-mm)-2,3-gurunpo- 1 H-uaaen-1-amuna ruapoxiopun (200 mr, 0,8 mmons, 1,00 3kB.). 3areM cMech
MePEMEINBAIM B TCUCHHE 2 U MPH KOMHATHON TeMIepaType U (HIBTPOBAIHN I YAAJICHHUS TBEPAbIX BEIICCTB.
@unbrpar  oummanu  npenapatuBHoit  BDXXX < co  cmemyrommmum  ycnoBusimu:(2#-AnalyseHPLC-
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SHIMADZU(HPLC-10)): Kononka, XBridge Shield RP18 OBD Kosonka, 5 Mkm, 19%x150 MM; ogsuxHas ¢a-
3a, Boja (10 mmons/mn NH;HCO3) u ACN (38,0% ACN o 52,0% B TeucHue 8 MuH); netekrop, YO 254 um. Dta
ounctka nanma 111,4 mr (38%) (R)-N-(5-(5-atmimzoxcason-3-ui)-2,3-gurunpo-1H-unnen-1-mm)-1-metnn-1H-
mupasol-5-kapookcamunaa (coenuuenue 414) B Bune 6enoro tBepaoro Bemecta. HPMC (OC) m/z 337 (M+H).

'H-sIMP: (300 MI'ti, CD;0D, m.x1.): & 7,76-7,63 (M, 2H), 7,49-7,34 (m, 2H), 6,81 (1, J=2,1 I', 1H), 6,57
(m, J=1,0 I'y, 1H), 5,64 (T, J=8,0 I'n, 1H), 4,17 (», J=1,1 I'u, 3H), 3,13 (M, 1H), 2,98 (M, 1H), 2,91-2,77 (M, 2H),
2,71-2,54 (m, 1H), 2,06 (M, 1H), 1,35 (T, J=7,6 'u, 3H).

Crienyromye coeTnHEHUsT OBLITH TIOTyYeHBI CTIOCO0aMH, aHAIOTHYHBIMH CITIOCO0Y, ONTUCAHHOMY JJISI COC/IH-
HeHns 414:

CocHente No TIPMC (50 w2z | Coeaue e No HPMC {30 iz
137 ME =334 413 bM++ =~ 338
138 M =334 416 M+l =324
252 M+ = 335 417 M+H = 338
253 M- = 339 418 MHT=324
4103 M= = 337 432 M+t = 323
ITpumep 24.

Cunres coenunenus 261.
1. CuHTE3 NPOMEXKYTOUHOTO COeTUHEHUs 23-2:

c
Br.
Dry ice HO
MeLif1.5eq), THF, -78°C, T0min M
Bod n-Bul.itZeq), -78°C, 1h foc”
52 60% 23.2

K pactBopy Tper-Oytmn N-[(1R)-5-6pom-2,3-quruapo-1H-unnen-1-wnkapbamara (10 r, 32,2 mmomns, 1,0
9kB.) B TI'® (300 mur), oxnmaxknenHomy mo -78°C, mo xarmsam npubasmsma MeLi (30,1 mm, 1,6 M, 1,5 9ks.).
Cmech nepemermBany mpu -78°C B teuenne 10 MuH ¥ 1o karumsiM npubasisu n-Buli (25,7 mm, 2,5 M, 2,0
9kB.) mpH -78°C. CMech epeMemnBaIy B TEUCHNE B TEUSHUE JOTOJHUTEILHOTO Yaca mpu -78°C u npubaBisum
cyxoit nen (30 ). Cmech 3areM nepemernuBaiy B TeueHrne 30 muH nipu -78°C 1 moracwiii MEIUICHHBIM TIpHOaB-
neraueM HachbimenHoro pacteopa NHyCl (30 mi) mpu -78°C. TlonydeHHBIN pacTBOp HarpeBaJid 0 KOMH. TEMIL. U
JBax bl okcrparupoBain EA (400 mi). OObetMHEHHBIE OPTaHUYECKHE CJIOM KOHLICHTPUPOBAIHM IPU HOHIKEH-
HOM JlaBlieHnH U pactupanu co cmecbio EA, PE n muatunosemM adpupom (1/20/10) ¢ momydenuem 6,2 1 (70%)
(1R)-1-[[(Tper-OyToKcH)kapOoHwu |aMuHO|-2,3-muruapo-1 H-unnen-5-kapOoHoBOi  KUCIIOTBI B BHIE 0€J10To
TBEPAOTO BEIECTBA.

2. CuHTE3 NPOMEXKYTOUHOTO coeTuHeHus 23-3:

OH
o HO. |N N; o
HO HQNJW v)\NJKGE?
H
HATU, DIEA, DMF
Bocd N HN-guc
23-2 23-3

K pactBopy (1R)-1-[[(TpeT-OyToKcH)kapOOHM|aMHHO |-2,3-auruapo- 1 H-uHneH-5-kapOoHOBOM KHCIOTHI
(1,5, 5,4 mmonb, 1,0 2xB.) B IMDA (20 M) nobasmsuu DIEA (2,1 T, 16,3 MmMous, 3,0 3xB.) m HATU (3,1 1, 8,2
MMoJb, 1,5 9kB.). CMech TepeMelmmBald B TedeHHWE 5 MHUH M NpHOaBsuH (Z)-N-THIPOKCHIIMKIONPOI-1-
kapOookcummugamua (542 mr, 5,4 mmois, 1,0 5kB.). CMech 3aTeM TepeMelnBalid B T€UeHUE 2 4, pa30aBisLIid
JXM (200 mur), TproKIaBsl MPOMBIBATN HackIeHHBIM pacTBopoM NH,Cl (200 M), KOHIIEHTPUPOBAIIN TP TTOHU-
JKeHHOM JaBJICHUH W ouMIIanu xpomarorpadueit Ha cunmkarene (EA/PE, 14/86) ¢ momyuenuem 800 mr (41%)
Tper-0yTua-N-[(1R)-5-[[(1Z)-uuknonponun(TuIpoKCHUMIHO )METHII |[kapOoamomi |-2,3-muruapo- 1 H-unnen-1-
wi|kapbamara B BUJIe 0€IOT0 TBEPIOTO BEIIECTBA C METAJUIMIECKUM OTTCHKOM.

3. CuHTE3 MPOMEKYTOUHOTO CoeNMHEeHUs 23-4:

IOH ﬂ;
N ©
% N/ ?l\l
N Ay
3 toluene OJ\Q:?

120°C, 12h
HN-goc

HN~
23-3 23-4 Boc

PactBop Ttper-Oytin N-[(1R)-5-[[(1Z)-unknonponui(ruapoKCHUMHHO )METHII |[kapOamomi]-2,3 - iuruapo-
1H-unnen-1-un]kapbamara (680 mr, 1,9 mmois, 1,0 5kB.) B Tomyosne (10 mur) HarpeBanu no 100°C B TeueHue
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HOYHM, OXJIKAAIH JJO KOMH. TEMII., KOHIEHTPUPOBAIH TIPH TIOHWKEHHOM JIaBJICHUH W OYHIIAIN XpoMaTtorpadu-

eit Ha cunukarene (EA/PE, 1/9) ¢ monmydenuem 540 mr (84%) tper-6yrnn N-[(1R)-5-(3-uuknonpomnuin-1,2,4-

okcaanazon-5-mm)-2,3-muruapo- 1 H-uaaen-1-mn|kapbamara B BUe TBEpAOTO BellecTBa 0JIeTHO-KEITOTO I[BETA.
4. CuHTE3 MPOMEKYTOUHOTO COeTMHEHUs 23-5:

HCI
%‘N in
N HC! (4 Midioxane) N/ |
0 o
DM

HN-pog NH;
23-4 23-5

K pactBopy tper-0ytun N-[(1R)-5-(3-mmukmonponun-1,2,4-okcaanazon-5-un)-2,3-muruapo-1 H-unnen-1-
wi]kapbamara (490 mr, 1,4 mmons, 1,0 okB.) B JIXM (5 mut) npubaBisii XJIOpUCTHIH Bogopox (4M B nuokcaHe,
10 mur). CMech mepeMeInnBaii B TEYCHHE HOYM M KOHIEHTPUPOBAIH ¢ moiydeHueM 660 mr comm (1R)-5-(3-
ukonponui-1,2,4-okcaanason-5-mn)-2,3-murunapo- 1 H-uaen- 1 -aMuHa rupoxsiopuaa B BUIC TBEPIOTO BeIlle-
CTBa OJICTHO-XKEJITOTO I[BETA.

5. Cunres COCIII/IHCHI/I}I 261:

RCH

_ EDCL HOA
Mo + HO 'N\>_C§j‘ o
N-gy ﬂ i N,
N

DIPEA, DMF

235 Gompond 261

K pactBopy 1-merun-1H-nupason-5-kapbonoBoii kucnots! (26 mr, 0,2 Mmoib, 1,2 95kB.) B MDA (4 mi)
nobasisun DIEA (80 wmr, 0,62 mmonb, 3,50 skB.), HOAt (60 mr, 0,4 mmonb, 2,3 3xB.) u EDCI (84 wmr, 04
MMOJIB, 2,3 9kB.). CMech nepeMeIrBaiy B TedeHue 5 MUH U npudasmsum coss (1R)-5-(3-muknonponuin-1,2,4-
okcanmuaszon-5-un)-2,3-qurunpo- 1 H-uanen-1-amuna rugpoxnopuna (50 mr, 0,2 mMons, 1,0 3kxB.). CMech 3aTeM
nepeMeIInBaIi B TeUeHHe 2 4 M OYMInany npenapatuBHoil ¢upm-BOXKX B ciaenyromunx ycnosusix: (Combi-
Flash-1): xononka, cummkarens C18; momsmxHas ¢aza, ACN/Boma (0,05% NH4HCOs); nerexrop, Y@ 254 um.
Ora ouncrka gana 20,8 mr (33%) (R)-N-(5-(3-uuknonponmi-1,2,4-oxkcagnazon-5-nin)-2,3-gurunpo- 1 H-unnen-1-
nn)-1-metmi- 1 H-upazon-5-kapookcamuaa (coequaenne 261) B Bume 6enoro TBepaoro Bemecta. EPMC (OC)
m/z 350 (M+H).

'H-sIMP: (CD;0D, 300 MI'u, m.1.): & 7,99-7,88 (2H, M), 7,49-7,39 (2H, m), 6,79 (1H, 1, J=2,2 T'u), 5,63
(1H, 1, J=8,1 T'm), 4,14 (3H, ¢), 3,20-2,88 (2H, m), 2,61 (1H, m), 2,08 (2H, m), 1,07 (4H, m).

Crienyromuye coeTMHEHUsT OBLITH TIOTyYeHBI CIIOCO0aMH, aHAIOTHYHBIMH CITOCO0Y, ONTUCAHHOMY JJISI COC/IH-
HeHns 261:

CowiHede Ne TPMC (30 miz | Cocmieilie Ne HPMC (3 mfz
254 M+H =338 275 MHT - 328
233 M+H =332 276 M+ =360
256 M-t = 340 a7 M+ = 374
257 M= = 338 31 M1 =329
258 M = 330 312 M+ = 339
259 M- = 364 33 M+1T = 326
260 M+E =352 34 M+H = 326
263 M+ =324 341 M+l =343
264 WIE = 338 342 ML = 33
272 Mk =329 343 M+ = 340
273 Wk = 327 344 WAL = 328
274 M= = 327
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ITpumep 25.
Cunre3 coenquHenus 372.

1. CuHTE3 MPOMEKYTOUHOTO COeTUHEHUS 24-2:
o
/

HOJ%JN

AT @ o

y,

B'{Q‘Nwz Br N I’—N/
.

HOAL, EDCI, DIEA, DMF N
36-4 24.2

K pactBopy (1R)-5-6pom-2,3-murunpo-1 H-unaen-1-amunaa ruapoxiopuaa (3,0 r, 12,1 mmoins, 1,00 2kB.) B
JAM®A (60 mur) mobasnsumi 1-metmn-1H-mmpa3zon-5-kapoonoByro kuciorty (1,65 r, 13,1 mmomns, 1,08 3kB.),
HOAt (2,5 r, 18,37 mmons, 1,52 skxB.), EDCI (3,5 1, 18,3 mmonsb, 1,51 3xB.) u DIEA (6,3 T, 48,8 MMous, 4,04
9kB.). CMech nepeMennBany Npu KOMH. TEMII. B TeueHHe HouH, pazdasisun EA (200 M), mpombIBaau BOJOH
(100 M) m coneBbM pactBopoM (100 mur), cymmnu Haj Oe3BOJHBIM Cyiab(aToM HaTpHsl, KOHIEHTPUPOBAIHN B
BaKkyyMe M ouMIain xpomarorpadueit Ha cunukarene (EA/PE, 19/81) ¢ nomydeHnem TBEpIOTrO BELIECTBA, KO-
topoe pactupanu ¢ PE ¢ momyuenuem 2,67 T (69%) N-[(1R)-5-06pom-2,3-muruapo-1H-unnen-1-wmn]-1-metmn-1H-
npa3oi-5-kapOokcaMuia B Buae 0EJoro TBEpIOro BemlecTBa ¢ MetamieckuMm orreHkoM. HPMC (3C) m/z
320 (M+H). )XX-MC: (3C, m/z): [M+H]" 320 322.

2. Cunres coequnenus 372:

Pt & L OOy

F‘d(dppf}CIz CHZCiZ
dioxane, H20
24-2 Cs,C04 Compound 372

K pactBopy N-[(1R)-5-6pom-2,3-nmurunpo-1H-unnen-1-wi]-1-metmn-1H-nupazon-5-kapookcamuga (100
mr, 0,31 mmoub, 1,00 3kB.) B iuokcane (5 M) mobarisiin peHUI00poHOBYIO KucToTy (57 mr, 0,47 mmons, 1,50
9kB.), Pd(dppf)Cl,CH,Cl, (26 mr, 0,03 mmomnb, 0,10 3kB.), Cs,CO, (204 mr, 0,63 mmodb, 2,00 3kB.) u Boay (0,5
mu). [locne nepemermmBanus npu 80°C B Teuenune 3 49, moiy4eHHbIH pacTBop pasdasistin EA (20 mi) u punbt-
poBaiu s YOaJNCHHs TBEPIOro BemiecTBa. OpraHWYeCKUid CIIOH OTHEISIN, IPOMBIBAU COJEBEIM PACTBOPOM,
CYIIWIU HaJ O€3BOJIHBIM CYNb()ATOM HATPUs, KOHICHTPUPOBAIH MPU ITOHIKCHHOM JABJICHUM U OYHIIAIHU Tpe-
napartuBHoit TCX (PE/EA, 1/1). Otot npoaykt (67 MTI') ZOIOJHUTEIHFHO OYHUIIAIH C TIOMOILIBIO MpEnapaTHBHOM
bmm-BOXKX B crenyromux ycnosusx: (CombiFlash-1): xomonka, cwmmkarens C18; moasmkHas dasa, Boma
(0,5% NH4HCO3)/ACN=95/5, mossimas k Bome (0,5% NH4HCO;3;)/ACN=90/10 B Teuenue 10 MuH; IETEKTOP,
YO 254 mm. Oto mpuseno k 46,7 mr (47%) (R)-1-metnn-N-(5-¢penun-2,3-gurunpo-1H-unaen-1-mm)-1H-
nupasof-5-kapbokcamua (coenuaenue 372) B Buae 6enoro tBepaoro Bemecrsa. HPMC (9C) m/z 318 (M+H).

'H-SIMP: (400 MTI'ti, IMCO-ds, u./mMiH): O 8,76 (1, J=8,4 I'u, 1H), 7,65-7,57 (M, 2H), 7,53 (n, J=1,6 T'n,
1H), 7,50-7,39 (M, 4H), 7,38-7,26 (m, 2H), 6,91 (x, J=2, |1 I'u, 1H), 5,54 (x, J=8,1 T'm, 1H), 4,10 (c, 3H), 3,04
(nam, J=15,9,8,9, 3,2 T'u, 1H), 2,90 (at, J=16,1, 8,4 I'n, 1H), 2,48-2,43 (m, 1H), 1,99 (nk, J=12,5, 8,7 'y, 1H).

Crenyromue coeJUHEHHs ObUTH TOJYyYEHBI CIIOCO0aMH, aHAJOTUYHBIMH CIIOCO0Y, OIIMCAaHHOMY JUISl COe/IU-
HeHus 372:

Coemiuetne Ne HPMC 20 mix CocidHeHRe N HPMC 20y sz
373 MAH = 332 375 MAI1=333]
374 M =332 376 MHH =333

ITpumep 26.
Cunre3 coemunenus 378.

Ny {‘Q% e v AL

Pa{dppfiCly, CHCly, K4PO,
DMF, 80°C Compound 378

K pactBopy 1-metun-N-[(1R)-5-(terpamerui-1,3,2-qrokcadboponan-2-mi)-2,3-auruapo- 1 H-unnen- 1 -m)-
1H-mupa3zon-5-kapookcamuna (100 mr, 0,27 mmons, 1,00 3xB.) B IM®DA (4 M) nobasnsumu Pd(dppf)Cl,.CH,Cl,
(44 wmr, 0,05 mmos, 0,20 3kB.), K3PO,4 (116 Mr, 0,55 mmons, 2,00 3kB.) u 2-0pom-4-MeTrunnmupuMuaud (94 mr,
0,54 mmous, 2,00 5kB.) B atMocepe azota. CMmech nepemermmBaiy npu 80°C B TedeHHe 2 4, OXJKIAIH JIO
KOMH. TeMIL., pa3oaBisuia EA (10 mur), mpombiBamu Bomow (10 M), cymmimy Hax 6€3BOAHBIM CyIb(haToM HATpHS,
KOHIICHTPUPOBAJIM MPHU MMOHMKEHHOM JaBJICHHHM W OYMIaIM Xpomarorpadueii Ha cunmkarene (EA/PE, 1/1) ¢
MOJTydeHUEM TPOAYKTa, KOTOPBHIM 3aTeM ouumanu mnpenapatuBHoid BDOXX B cienyrommx ycmoBusix:(2#-
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AnalyseHPLC-SHIMADZU(HPLC-10)): Kononka, Komonka XBridge Shield RP18 OBD, 5 MM, 19x150 mmM;
nojBrkHas ¢asza, Boga (10 mmons/n NH4HCO5+0,1% NH;.H,0) u ACN (31,0% ACN nmo 44,0% 3a 8 mun); 1e-
TexTop, Y@ 220 uM. Oto nmpuseno k 17,6 mr (19%) (R)-1-metnn-N-(5-(4-metunnupumMuanH-2-ui)-2,3 - Iuruapo-
1H-unpen-1-nn)-1H-nupazon-5-kapbokcamuna (coeannenne 378) B Bune Oesoro teepmoro BemiectBa. HPMC
(BC) m/z 334 (M+H).

'H-sIMP: (300 MI'n, metanon-dy, m.1.): & 8,65 (1, J=5,1 T, 3H), 8,28 (c, 4H), 7,50-7,38 (m, 4H), 7,23 (c,
1H), 6,83 (x, J=2,1 I'n, 2H), 5,66 (c, 1H), 4,18 (¢, 7H), 2,59 (c, 7H), 0,20 (c, 1H).

Crienyromuye coeTnHEHUsT OBLTH TIOTyYeHBI CTIOCO0aMH, aHAIOTHYHBIMH CITIOCO0Y, ONTUCAHHOMY JJISI COC/IH-
HeHust 378:

CoeanneHae No TIPMC (2 ymdz Cogapuerae Ne HPMC (30 miz
377 M+ = 333 381 M+ = 334
379 M+ = 334 384 M1 =~ 334
380 M+ = 333
IIpumep 27.
Cunre3 coenunenus 383.
1. CuHTE3 NIPOMEXKYTOUHOTO COETUHEHUS 26-2:
N=N N=N
THO
\ /—OH ? )OTE
DCM, Py
-15°C~0°C
26-2

K pactBOpy S-mermnmupunazun-3-omaa (500 mr, 4,54 mmonb, 1,00 3kB.) B IXM (10 M), OXJTaKIeHHOMY
mo -15°C, npo6aBmsum  mwpuwama (1,1 1, 13,9 wmmoms, 3,06 95kB.) ®m pacTBOp TpUPTOpME-
TaH)cynbhormnTpudTopMeTancynbdonara (2,0 r, 7,09 mmonb, 1,56 3xB.) B JIXM (5 Mi1) M0 KaruisM ¢ miepeme-
muBanueM 1pH -15°C. TTocne nepememuBanus npu -15-0°C B Teuenne 2 4 B aTMocdepe a3oTa, PEaKIHOHHYIO
cMmech noracunu Bogou (20 mi). IlomyueHHBIH pacTBOpP OTAENSIIN, U BOAHBIA CION JBa)Jbl 3KCTParupoBad
JAXM (20 mi1). OObesrHEHHBIC OPIraHUYECKHUE CIION TIPOMBIBAIIN COJIEBBIM pacTBOpoM (20 Mir), cymmian Hax 0e3-
BOJHBIM Cy/b()aTOM MarHus, KOHIEHTPUPOBAIN NIPH MOHMKCHHOM JIaBJICHUU U OYHINAIN XpomaTtorpadueil Ha
cunmkarene (EA/PE, 16/84) ¢ momyuenuem 400 mr (36%) S-mMetnnnupuaazud-3-untpudropmerancyibdoHara B
BHUJie OECLIBETHOTO Macia.

2. Cunres coequnenns 383:

N=N N N=N 0
Wl N/ N N/

Na,CO3, PA(PPhy)s, tol, ELOH, Hy0 N
262

Compound 383

K pactBopy 1-metun-N-[(1R)-5-(terpameruin-1,3,2-arokcadboponan-2-muin)-2,3-auruapo- 1 H-uanen-1-m)-
1H-mupazon-5-kapookcamuna (100 wmr, 0,27 wmmomb, 1,00 skB.) B TOomyone (9 w™i) moGammsmm 5S-
MeTWINUpHUIa3uH-3-unrpudropmerancyibponat (80 mr, 0,33 mmoins, 1,21 3kB.), atanon (3 mi), Pd(PPh;), (47
mr, 0,04 mmonsb, 0,15 3kB.) u pacTBop kapboHara Hatpus (318 mr, 3,00 mmois, 11,0 3kB.) B Boge (1,5 mi). [o-
cIie mepeMeniBanys B tedyenue 3 4 npu 80°C, noyueHHsIN pacTBop pazdasisuin 30 min EA. CMech nmpombIBaiu
BOJI0H (20 Mi1) M coneBbIM pacTBopoM (20 miT), CymmiIm Hall 6e3BOIHBIM CYJIb(aTOM HATPHUs U KOHIIEHTPHPOBA-
i B Bakyyme. [Iponykr ounmanu ¢ momoripio npenaparuBHoii TCX (EA), a 3aTtem npenapatuBHoit BOXXX B
cienyromux ycioBusx:(2#-AnalyseHPLC-SHIMADZU(HPLC-10)): Komonka, XBridge Shield RP18 OBD Ko-
JoHKa, 5 MkM, 19x150 mMm; moxBmxkHas ¢a3za, Boga(10 mmoms/mn NHHCO5+0,1% NH;-H,O) u ACN (25,0%
ACN 10 38,0% B teuenne 8 mun); aerekrop, Y@ 220 am. 3to npuseno x 7,9 mr (9%) (R)-1-metnn-N-(5-(5-
METWIMAPUAA3UH-3-1)-2,3-muruapo- 1 H-uapen- 1 -un)- 1 H-mupazon-5-kapookcamuaa (coenunenue 383) B Bume
6emoro TBepaoro Bemectsa. HPMC (3C) m/z 334 (M+H).

'H-sIMP: (300 MI'n, Metanon-dy, M) 8 9,01 (m, J=1,9 I'u, 1H), 8,04-7,99 (M, 1H), 7,99-7,95 (m, 1H),
791 (m, J=7,8 I'u, 1H), 7,51-7,42 (m, 2H), 6,83 (m, J=2,1 I'u, 1H), 5,68 (T, J=7,8 I'u, 1H), 4,18 (¢, 3H), 3,18
(anm, J=15,9, 9,1, 3,5 I'y, 1H), 3,01 (an, J=16,0, 8,3 I'n, 1H), 2,65 (ara, J=12,6, 7,9, 3,5 I'n, 1H), 2,48 (c, 3H),
2,09 (nx, J=12,8, 8,6 ', 1H).

Crenyromue coeJUHEHNs OBLUTH TOJYyYEHBI CIIOCO0aMH, aHAJOTUYHBIMH CIIOCO0Y, OIIMCAaHHOMY UISl COe/IU-
HeHus 383:
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Cogipnenme Mo HIPMC 30 mvz
382 MHH =334

ITpumep 28.
Cunre3 coequnenus 423.
1. CuHTE3 MPOMEKYTOUHOTO COeTUHEHUs 28-2:

o 0
. A i
Br@l MeLin-Buli, THF o
NH -

Bod DMF

HN-Boc

v 28-2

K pactBopy Tpet -OyTun N-[(3S)-6-6pom-2,3-nmurunpo-1-6en3odypan-3-mwi|kapdbamara (1,7 r, 5,4 MMOIIb,
1,0 oxB.) B TT'® (20 i), oxnaxkaeHHOMY 110 -78°C, mpubasismu MeLi (5,07 mu, 1,50 2kB.) B atMochepe a3oTa,.
Cwmech nepememuBany mpu -78°C B teuenue 10 muH u npubasmsum H-Buli (2,5 M, 4,32 mi, 2,0 skB.). Cmech
3ateM mepememuBamy npu -78°C B teuenue 30 muH u mpudasismm MDA (1,19 r, 16,3 mmonb, 3,0 3kB.).
CMech 3aTeM TiepeMeIBAIA B T€UEHUE OTIOTHUTEIHHOTO Jaca nipu -78°C W moracuiii HACHIIIEHHBIM PacTBO-
pom NH,CI. ITomyuennstit pactBop Tpu pasa skctparupoBanu EA (300 mit). OObeqHEeHHBIE OpraHUYECcKHe CIION
MpOMBIBaIN HachleHHBIM pacTBopoM NH4Cl (200 mu), cymmnu Hajg Ge3BOAHBIM CyIb()aToM HaTpHsl, KOHICH-
TPUPOBAJIM TPH MOHIKEHHOM JIaBJICHUU U pacTupanu cH-rekeaHoM (30 mur) ¢ momydenueM 1,32 1 (93%) tpet-
oyrnn N-[(3S)-6-dopmui-2,3-murunpo-1-6enzodypan-3-mi]kapbamara B BHAE TBEpAOTO BelIeCTBa OJEIHO-
JKEJITOTO IBETA.

2. CuHTE3 NPOMEXKYTOUHOTO coeTuHeHus 28-3:

o

| HO.

Q NH,-OH.HC! N 0

-

EtOH/Py, rt
HN~Boc Py HN-Bo¢

28-2 28-3

K pactBopy tper-Oytun N-[(3S)-6-bopmun-2,3-guruapo-1-6enzodypan-3-nnlkapbamara (5,8 1, 22,0
MMoJTb, 1,0 5kB.) B cMecu dTanona (100 M) u nmupuanaa (50 M) MPUOABIISIIN THAPOKCHIIAMAH THIPOXJIOPH]T
(1,83 1, 26,3 Mmob, 1,2 3kB.). CMech IepeMenTuBaId B TeUeHHE 3 9, KOHIIEHTPHPOBAIN MPH MOHMKEHHOM JIaB-
JICHUH Y BBUTUBAIH B BOAY. BoaHbIil pacTBOp ABax bl akcTparupoBain EA. OObeAMHEHHBIE OPraHUYECKHE CIIOU
MPOMBIBAJIN COJIEBBIM PACTBOPOM, CYIIMIN HaJ O0€3BOJHBIM CyJb(haTOM HATPUS U KOHIIEHTPUPOBAIHU C MOJy4e-
HueM 6,0 T Tper-Oytun N-[(3S)-6-[(1E)-(ruapokcunmuno)mernin]-2,3-quruapo- 1 -6ensodypan-3-ui|kapbamaTa
B BHJIE OEJIOr0 TBEPIOTO BEIIECTBA.

3. CuHTe3 MPOMEXKYTOUHOTO COEUHEHUS 28-4:

Cl
-
THF,Py
HN-gqq HN-Bge
28-3 28-4

K pactBopy tper-Oyrmn  N-[(3S)-6-[(1E)-(runpoxcunmuno)mernin]-2,3-quruapo- 1 -6ensopypan-3-
wi|kap6amar (6,0 T, 21,5 mmois, 1,0 3xB.) B TT'® (120 M) mobasmstmu mupunus (1,36 T, 17,1 mmois, 0,98 3kB.)
u NCS (5,17 wmr, 38,7 mmonb, 1,8 axB.). [TomydeHHBIH pacTBOp IepeMeIINBaIN B T€UEHHE HOUH, pa3baBisum EA,
MPOMBIBAJIA BOJIOH, CYIIMIIM Haa OE3BOAHBIM CyJb(aToM HATpUs ¥ KOHIIEHTPHPOBAIN NPU TIOHMKEHHOM J1aBJie-
HUM ¢ momyderweMm 9,1 T TpeT-Oytmn  N-[(3S)-6-[(1Z)-x10p(TrUAPOKCUUMIHO )METHI |-2,3-Turuapo-1-
O6en3odypan-3-mi|kapbamara B Buae 0€10r0 TBEPAOTO BEIIECTBA.

4. CuHTE3 MPOMEKYTOUHOTO CoeTMHEHUs 28-5:

cl /\( 4=

HO., NG o Br ‘N O

TEA, THF, 60°C
HN-poc HN-poc

284 28-5
K pactBopy tper-Oytrn N-[(3S)-6-[(1Z)-xmop(TuapoKCHUMUHO )MeTHI|-2,3-nuruapo-1-6enzodypan-3-
wi|kapbamara (3,6 T, 11,6 mmons, 1,0 3xB.) B TI'® (80 M) mobarmsmn TEA (4,3 1, 42,9 MMos, 5,0 3kB.) u 2-
o6pomOyT-1-eH (1,74 T, 12,9 MMomnb, 1,5 2kB.). [TomydeHHBIH pacTBOp MEPEMENTUBAIH P KOMH. TEMIL. B TeUCHHE

-119 -



043133

2 4, HarpeBanu npu 60°C B TeueHue 2 4, BBUIMBAIM B BOJAY M ABaXbI dKcTparupoBanu EA. O0benHEHHBIE Op-
TaHUYECKHE CJIOW MPOMBIBAIM BOAHEIM pactBopoM NH,Cl, cymmmm Hax Ge3BOAHBIM Cyib(aToOM HATPHs, KOH-
MIEHTPUPOBAIIY NIPH MOHKEHHOM JABJICHUW U OYHINain XpomaTtorpadueii va cunukarene (EA/PE, 1/9) ¢ momy-
gyeaneM 424 wmr (11%) tper-Oytun  N-[(35)-6-(5-3tHn-1,2-okcazon-3-mn)-2,3-qurnapo- 1 -6enzopypan-3-
ni|kapbamaTa B BHIIe O€II0Tr0 TBEpAOTO BENIeCTBA.

5. CuHTE3 MPOMEKYTOTHOTO coemnHeHU 28-6:

O 0 HC @N in dioxane) O\ = o
DCM, rt
HN‘BOC HCI NH2
28.5 286

K pacTBopy TPET-OyTHIT N-[(3S)-6-(5-3Tmin-1,2-0kcaz0m1-3-mn)-2,3-guruapo- 1 -6enzodypan-3-
mi|kap6amata (420 mr, 1,3 mmons, 1,0 5kB.) B JIXM (20 mur) npubaBisum XJIOPHUCTHIA Bogopo (4M B ArOKcaHe,
3,2 mi1, 10,0 2xB.). [TonydeHHBIH pacTBOp MEpEMEIINBAIN TPH KOMH. TEMII. B TeUeHHE HOUH. TBEp/IbIe BEIIeCTBa
cobupanu ¢unsTpoBaHueM c moaydeHueM 275 mr (81%) (3S)-6-(5-3tmn-1,2-okcazon-3-mn)-2,3-guruapo-1-
6en3odypan-3-aMuHa THAPOXIIOPHAA B BHIE TBEPIOTO BELIeCcTBa OJIETHO->KENITOTO LIBETA.

6. Cunres coenuHeHus 423:

= . Ho)ki\ng g o
N N (o)
EDCI, HOAL DIPEA, DMF HN
NH; HCI  rE60°C =
288 Compound 423 SN~

K pactBopy (3S)-6-(5-3Tmn-1,2-0kcazon-3-un)-2,3-nuruapo-1-6enzodpypan-3-amuna ruapoxiopuaa (65
mr, 0,24 mmoib, 1,0 5xB.) B JJM®A (2 M) nobasmsum 1-merun-1H-nmpazon-4-kapOonoByto kucioty (37 wr,
0,29 mmons, 1,2 3xB.), EDCI (56 mr, 0,29 mMmons, 1,2 3xB.), HOAt (40 mr, 0,29 mMmoms, 1,20 3kB.) u DIEA (94
mr, 0,73 mmouts, 3,0 5kB.). CMech nepeMeIBaii Ipy KOMH. TEMIL. B TEUCHHE HOYH U OOBEIUHSIIN C IPEIbITY-
mmmu oprwsamu (0,21 u 1,16 mmons amuna SM). [lomydeHHBIH pacTBOp BeUIMBaAIU B Boxy (10 Mi1) M TPYOKABI
skcrparupoBanu EA (10 mur). O0beqHEHHBIE OPTaHUMYECKUE CJION CYIIMIIM HaJl OE3BOAHBIM CYJIb(GaToM HaTpHs,
KOHILCHTPUPOBAIM IpH IOHWKEHHOM J[aBICHHUM U OYHMINAIM KOJOHOYHOH xpomatorpaduein C-18
(H,O/ACN=45/55) ¢ monyderunem 111 mr (S)-N-(6-(5-3Trim3okcazon-3-mn)-2,3-muruapoodeH3odpypan-3-mm)-1-
Metwi- 1 H-nmupa3zon-4-kap6okcamuna (coemuuenue 423) B Buae Oemoro tBepaoro Bemectsa. HPMC (B3C) m/z
339 (M+H).

'H-SIMP: (400 MI'n, IMCO-dg, u./mnm): & 8,68 (1, J=7,5 I'u, 1H), 8,18 (c, 1H), 7,88 (1, J=0,8 I'n, 1H),
7,43 (m, J=1,6 I'y, 2H), 7,33 (&, J=1,2 I'n, 1H), 6,82 (T, J=0,9 I', 1H), 5,81-5,70 (M, 1H), 4,80 (az, J=9,7, 8,8 I'Ly,
1H), 4,38 (a0, J=9,7, 5,0 I'n, 1H), 3,85 (c, 3H), 2,81 (xn, J=7,6, 0,9 I'y, 2H), 1,28 (1, J=7,6 I'y, 3H).

Crenyromue coeJUHEHNs ObUTH MOJYyYEHBI CIIOCO0aMH, aHAJOTUYHBIMH CIIOCO0Y, OIIMCAaHHOMY UISl COe/IU-
HeHus 423:

Cocigiedde Ne HIPMC (Cy mz | Coeauetli Me HPMC {2C) mfz
121 M+H =339 427 M+ = 325
422 M=+ = 340 428 M+l =326
424 MT = 3460 429 M+ = 326
425 M- = 350 430 MHT =336
4205 M-Na=347 434 M+ = 323
ITpumep 29.

Cunres coequnenns 431.

e e
\Nl RN'NH O’N\ i
e N
H —
HCI satt 2 EDCI HOAL, DIPEA, DMF

22-6 Compound 431
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K pactBopy 5-metun-1H-nupason-4-kap6omnosoit kucnotsl (73 mr, 0,58 Mmmois, 1,50 5kB.) B JIM®DA (2 mi)
nobasisuin HOAt (105 mr, 0,8 mmoins, 2,0 skB.), EDCI (148 wmr, 0,8 mmons, 2,00 skB.), DIEA (249 wmr, 1,9
MMOJIb, 5,0 9kB.) u (R)-5-(5-3Tnnm3okca3zon-3-un)-2,3-muruapo- 1 H-uanen-1-amun ruapoxiopun (102,5 mr, 0,4
MMoOJTb, 1,00 3kB.). CMech MepeMenBaii Mpyu KOMH. TEMIT. B TSYCHHE HOYM U OYHUIIAIN TpernapaTuBHoi BOXKX
B caemytomux ycioBusx: (2#-AnalyseHPLC-SHIMADZU(HPLC-10)): Komnonka, xonmonka X-Bridge Shield
RP18 OBD, 5 MM, 19x150 mm; mogsmkHas ¢asza, Boga (10 mons/n NH,HCO;) u ACN (30,0% ACN no 45,0%
B TeueHue 8 MuH; neTexTop, YO 254 um.). Orta ounctka nana 28,5 mr (22%) (R)-N-(5-(5-atunmu3oxca3omn-3-mi)-
2,3-murunapo- 1 H-uanen- 1-wn)-5-metmn- 1 H-nupazon-4-kapookcamun (coeaunenne 431) B Bume 6emoro TBepAo-
ro BemectBa. HPMC (OC) m/z 337 (M+H).

'H-IMP: (400 MT'1, metanon-ds) & 7,96 (¢, 1H), 7,74 (¢, 1H), 7,71-7,65 (m, 1H), 7,40 (1, J=7.9 I'n, 1H),
6,58 (1, J=0,9 I'y, 1H), 5,65 (1, J=8,0 I'n, 1H), 3,19-3,07 (m, 1H), 3,05-2,93 (m , 1H), 2,86 (xx, J=7,4, 0,9 I'm,
2H), 2,64 (nnn, J=12,7, 7,9, 3,2 T'u, 1H), 2,56 (c, 3H), 2,05 (nk, J=12,8, 8,7 I'u, 1H), 1,37 (T, J=7,6 ['u, 3H).

ITpumep 30.

Cunre3 coenunenus 433.

1. CunTes npoMexyToqHoro coenqunenus 30-2:

NC o) o~ Q
\@\) DIBAL-H

Tol NH
/NH Boc/
Boc
187 30-2
K pactBopy tper-Oytun N-[(3S)-6-mtmano-2,3-muruapo-1-6enzodypan-3-mwilkapbamata (6,4 1, 24,6
MMoIb, 1,0 3kB.) B Toyosne (100 min), oxnaxaernomy no 0°C, o kamism npubasisuim DIBAL-H (43,9 mi, 2,20
9KB.) B atMocepe azora. Cmech nepemermmBany npu 0°C B TedeHne 2 4, IOTaCWIIA JensHou Bojoi (10 mi) u
pactBopom NaOH (10%, 10 M) u ¢punbTpoBany Ui yAaJaeHNS TBEPIBIX BemecTB. OuipTpar cymmmm Haj 6e3-
BOJIHBIM CyJIb(}aTOM HATPHS W KOHIEHTPHPOBAIH MPH IMOHWKCHHOM JABJICHHUH C IOIyYeHHEM 5,8 T TpeT-Oy Tl
N-[(3S)-6-bopmmun-2,3-murunpo-1-6eH3o¢pypan-3-mi|kapdbamara B BUIE TBEPIOTO BEIIECTBA OJICTHO-KEJITOTO
1IBETa, KOTOPHIH MCTIOIH30BAIN Ha CISAYIONEH CTaquu 06e3 nanbHeHIe OUnCTKY.
2. CuHTe3 NpOoMeXKyTOUHOro coenunenus 30-3:

L HO.
O NH,-OH.HC Nf\@?
EtOH/PY, 1t
HN-~Rg¢ HN-Boc

30-2 30-3

K pactBopy tper-Oytun N-[(3S)-6-bopmun-2,3-guruapo-1-6enzodypan-3-nnlkapbamara (5,8 1, 22,0
MMoJtb, 1,0 3kB.) B cMecu dTanoia u Py (100/50 mu) mpubasnsimu ruapokcuinamul ruapoxiopun (1,83 r, 26,3
MMOJIb, 1,2 3kB.). CMech mepeMeIuBaiy Mpu KOMHATHOW TeMIlepaType B TeueHHe 3 4, KOHIIECHTPUPOBAIM B Ba-
Kyyme 110 oosema ~ 20 Mt u BeutnBaiu B EA (40 mur) u Bogy (40 mir). BomHblid ci1oit TpHsKabl 9KCTparupoBaiu
stmnaneraToM (50 mir). OObeTMHEHHbIE OPIraHUYECKHE CJIOM IPOMBIBAIIN COJIEBBIM pacTBopoM (100 mur) u KoH-
LEHTPUPOBAIM B Bakyyme ¢ moiydeHueM 6,0 T tper-Oytun N-[(3S)-6-[(1E)-(ruapokcunmMuno )mMeTmn]-2,3-
quruapo-1-6ensodypan-3-uijkapbamMaTa B BUIE 0OEJIOro TBEPAOTO BEIIECTBA, KOTOPOE HCIIOJIB30BAIH HA Clle-
JYIOIIEH cTanuu 0e3 najdbHEUIIe OYNCTKH.

3. CuHTE3 MPOMEKYTOUHOTO coenuHeHus 30-4:

Ci

HO\N - O HO, N/ O

NCS

THF, Py HN-Boc
30-3 304

K  pactBopy  tper-Oytunm  N-[(35)-6-[(1E)-(ruapoxcuumuno)MeTmi|-2,3-muruapo- 1 -6enzodpypan-3-
mi|kap6amata (6,0 T, 21,5 mmoinb, 1,0 3xB.) B TT'® (10 M) nodasnstmu nupuaus (1,4 T, 17,1 mmons, 0,8 5kB.) u
NCS (5,2 1, 38,7 mmons, 1,80 5kB.). CMech ImepeMenBaii Py KOMH. TEMIT. B TE€YCHHE HOYU U KOHIICHTPUPO-
BanM nocyxa ¢ momydeHuem 9,1 T tper-0ytun N-[(3S)-6-[(1Z)-xmop(TrHAPpOKCUUMHUHO )METHII|-2,3-TUruapo-1-
O6en3odypan-3-mi|kapbamMara B BHJle OEIIOTO TBEPJOTO BEMIECTBA, KOTOPOE MCIOIL30BaN HA CIESAYIONIeH cTa-
i 0e3 JalpHEHIIe OYHCTKH.

HN-poc
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4. Cunre3 npoMexxyToyHoro coeaunenus 30-5:

i BN
HO. = o -
N Br 0\ - O

TEA, THF, 60°C

HN~gon

30-4 30-5

K pactBopy tper-Oytrn N-[(3S)-6-[(1Z)-xmop(TuapOKCHUMUHO )MeTHI|-2,3-nuruapo-1-6enzodypan-3-
wi|kapbamara (3,6 T, 11,6 mmons, 1,0 3xB.) B TI'® (80 M) mobasmsmn TEA (4,3 1, 42,9 MmMos, 5,0 3kB.) u 2-
o6pomoOyT-1-en (1,7 T, 12,9 mmodnb, 1,5 oxB.). CMech iepeMemBaiy MpyU KOMHATHON TeMIIEpaType B TeUeHHUe 2
4, HarpeBaym 110 60°C B Tedenue 2 4 1 BeutmBaiy B EA (100 mur) u Boay (100 mur). BoaHBIH clloi TPHKIIBI IKCT-
parupoBasi dtraneTaToM (50 mir). OObeTMHEHHBIE OPTAaHMYECKHE CIIOW CYIITWIIM HaJl O€3BOJHBIM CYIb(paToM
HaTpHs, KOHIIEHTPUPOBAIN TPH TTOHKEHHOM JaBlieHud 1 ounamy Ha koioHke C18 ¢ H,O:ACN (50:50) B ka-
yecTBe AmoeHTa ¢ noimyderaneM 424 mr (11%) Tper-0ytin N-[(3S)-6-(5-3tHn-1,2-0kcazon-3-mn)-2,3-muruapo- 1 -
O6en3odypan-3-mi|kapdamara B Buae 0€10ro TBEPAOTO BEIIeCTBA.

5. CuHTE3 MPOMEKYTOUHOTO coenuHenus 30-6:

Q. =
NT 0 o _ o
4M HCl in dioxane N

HN-g4¢ DCM, rt HCI NH,
30-5 30-86

K pacTBopy TPeT-OyTHI N-[(3S)-6-(5-3THn-1,2-0kcazon-3-mn)-2,3-guruapo- 1-6enzodpypan-3-
wi|kapbamara (420 mr, 1,8 Mmmonsb, 1,0 5xB.) B IXM (20 M1) mpuOaBIsiig XJIOPUCTHINA Boopos (4M B AHOKcaHe,
3,2 mi, 10,0 skB.). CMech nepemMelinBaii B TeUeHUE HOYM MPU KOMHATHOW TeMIiepaType, U TBEpAOe BEIIECTBO
cobupamu  ¢unbrpoBanueM c¢ rnomydeHueM 275 wmr  (3S5)-6-(5-3tmin-1,2-okcazon-3-mn)-2,3-auruapo-1-
6en3odypan-3-aMruHa THIPOXJIOPHIA B BUJIE TBEPIOTO BEIIECTBA OJIETHO-XKENTOTO BETA, KOTOPOE UCIIOIH30Ba-
JIY Ha CIeNYIoNIeH cTaauu 0e3 qaibHEHIeH OYMCTKH.

6. Cunres coennuenus 433:

G
== HO - s
. - a N \/@_@l o
N »
e ﬁ -
J%NH
N

HO! salt NH, EDRCI, HOAt, DIPEA, DMF

30-6 Compound 433

K pactBopy (3S)-6-(5-3Tmn-1,2-0Kcazon-3-mn)-2,3-nuruapo-1-6enzodpypan-3-amuna ruapoxiaopuna (70
mr, 0,3 Mmmonsb, 1,0 5xB.) B JIM®DA (2 M) nobasinsum 5-metui-1H-nupason-4-kap6onosyto kucnory (40 mr, 0,3
MMoJIb, 1,2 3kB.), EDCI (60 mr, 0,3 mmons, 1,2 3kxB.), HOAt (43 mr, 0,3 mmods, 1,2 3xB.) u DIEA (101 wmr, 3,00
9kB.). CMech NepeMemnBaIi B TeUeHHEe HOYH, pa30aBisuid Bogoi (20 mMi) u Tprkasl SkcTparupoanu EA (20
Mi). OObeIMHEHHBIE OPTaHUYECKUE CIIOW CYIIWIM HaJl 0€3BOTHBIM CYJIh()aTOM HATPHsI, KOHIIEHTPUPOBAIHN TIPH
TIOHIKEHHOM JIaBJICHUM W oYHImanu mpenapatuBHoii BOXKX B crmemyromux ycmoBusx: (2#-AnalyseHPLC-
SHIMADZU(HPLC-10)): kononka, xomonka XBridge Prep C18 OBD, 5 mMkm, 19x150 mM; monsmxkHas ¢asa,
Bozaa (10 mmone/m NH;HCO;) u ACN (29,0% ACN no 43,0% B Teuenne 8 MuH); nerekrop, YP 254 um. Oduct-
ka mama moyduth 60,3 mr (68%) (S)-N-(6-(5-3tmnu3oxcaszon-3-ni)-2,3-auruapodbenzodpypan-3-mim)-5-MeTui-
1 H-upa3zon-4-kapbokcamuna (coemunenue 433) B Buae Oenmoro TtBepmoro BemectBa. HPMC (3C) m/z 339
(M+H).

'"H-5IMP: (400 MI'n, IMCO-dg, u./mn): & 12,87 (c, 1H), 8,52 (n, J=15 T'n, 1H), 7,92 (c, 1H), 7,48-7,38
(m, 2H), 7,32 (c, 1H), 6,82 (1, J=1,0 T'u, 1H), 5,77 (n, J=8,1 I'n, 1H), 4,81 (T, J=9,2 ', 1H), 4,37 (an, J=9,6, 5,4
I'y, 1H), 2,86 - 2,75 (M, 2H), 2,46 (c, 2H), 2,38 (¢, 1H), 1,28 (1, J=7,6 I'n, 3H).

ITpumep 31.

Cunres coequnenus 474.

1. CuHTE3 NPOMEXKYTOUHOTO coequHeHus 31-2:

HN‘Boc
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o N,
\)* NBC o inai o
N H {4M in dioxane) \)‘\h
DCM N

16-2

NHz pey

31-2

K pactBopy TPEeT-OyTHII N-[(1R)-5-(5-31nn-1,2,4-0xcaanazon-3-un)-2,3-muruapo-1 H-unnen-1-
wi|kapbamara (23 r, 70 mmons, 1 3kB.) B IXM mpubasisin HCl (4M B nuokcane, 174,8 mi, 698,3 mmous, 10
9KB.) IIpU KOMH. Temrl. CMech IepeMeIINBaIN P KOMH. TEMII. B Te4eHHe HO4M U pa3daBmsum EA (500 mu).
BrimaBmme B ocaziok TBepbIe BeliecTBa coOMpany GpuiIbTpoBaHUEM, ABAXIb! TpombiBaid PE (200 M) u cymm-
TU B BBICOKOM Bakyyme c mnoxyderueM (1R)-5-(5-atmin-1,2,4-oxcannazon-3-wmn)-2,3-quruapo-1H-unnen-1-
amuHa ruapoxiopuna (16 r, 86%) B Buae 6eroro TBEpIOTO BEIIECTBA.

2. CuHTE3 MPOMEKYTOUHOTO coenuHerus 31-3:

o
HO
— ’N 0
o-N JKC\,NH 27
A NH g N H
N = 2 HCI L NH

HOAL, EDCI, DIEA,

312 DMF, i, overnight 31-3 N

K pactBopy (1R)-5-(5-3Tmn-1,2,4-okcamuazon-3-mn)-2,3-gurunpo- 1 H-uanen-1-amuna rugpoxmnopuna (15
r, 56,5 MMone, 1,0 3xB.) u 1H-ntmpazon-4-kap6oHOBOi#t kucioTe (6,4 T, 57,1 MMons, 1,0 3xB.) B IM®A (300 M)
noprmsamu no6aemsuin HOAt (11,5 1, 84,5 mmons, 1,5 3kB.), DIEA (29,2 1, 225,9 mMons, 4,0 5xB.) u EDCI (16,2
r, 84,5 Mmoib, 1,5 9KkB.) mpu KOMHATHOW Temrieparype. [locie nepememnBaHus B TeUECHHE B TeYCHNUE HOYM IPU
KOMH. TEMII. MeJIJICHHO MpuOaBIsiu Boay (450 mur) ¢ mepememmBanueM mpu 0°C. OcaxaeHHbBIE TBEPIbIC BEIIIe-
CTBa JBAXIbBI coOMpaii GUIBTPOBAHUEM, TIPOMBIBAIIM BOZOH (150 M) ¥ CYIIMITN MO BAKYYMOM C TOJTYI€HUEM
(R)-N-(5-(5-3Tmn-1,2,4-oxcanuazon-3-mn)-2,3-muruapo- 1 H-ungen- 1 -un)- 1 H-mupazon-4-kapbokcamuna (14 ,
76,7%) B BUIIE OETIOTO TBEPAOTO BEUIECTBA C METAUNTMISCKUM OTTEHKOM.

3. Cunre3 coennuenus 474:

~N o
N H :,NH \ﬁ_N N
31-3 N

= "
Cs,00;5,DMF, 100°C HJE\'N‘_/‘O

Compound 474 N

K cMmecu (R)-N-(5-(5-3tmn-1,2,4-0kcaamnason-3-mn)-2,3-nuruapo- 1 H-unnen- 1 -un)- 1 H-mupazon-4-
kapOokcamuna (11,2 r, 34,67 mmous, 1 3xB.) u Cs,CO; (22,8 1, 70,1 mmomb, 2,0 3kB.) B JJIM®DA (200 M) mo
KaruisiM pubasisuim 2-6pomatan-1-o1 (5,2 T, 41,3 MmMounsb, 1,2 3KB.) mpu KOMH. TeMIl. B atmocdepe azota. [locie
nepemernBanus npu 100°C B teuenue 1,5 4 B atMocdepe a30Ta, MOITYUYCHHYIO CMECh (UIBTPOBAJIH, pa30aBis-
mm Bopoit (1 1) u Tpmxsl okcTparuposanu EA (600 mir). O0bearHEHHBIE OPTaHUYECKHE CIIOH TPOMBIBAIIN CO-
JeBbIM pactBopoM (600 M), cymrinu Hax 6e3BoHBIM Na,SO,4, KOHICHTPUPOBAIU TPU MTOHWKCHHOM JTABJICHUH,
Y OYHMINAIHA KOJIOHOYHOM Xpomartorpadueit Ha cunukarene (PE/EA 10/90) ¢ momydenuem npomaykra (8,3 T, dmc-
Tota 92%) B BHIE OETIOT0 TBEPAOTO BEIIECTBA C METANTMUYECKUM OTTEHKOM. benoe TBepaoe BemecTBo ¢ MeTai-
JIMYECKAM OTTEHKOM OOBEIMHSIN C MpeaslayInel mopuueit (coenunerne 474, 1,8 r, uncrota 92%) n ounmanu
MPOAYKT ¢ oOparnenHoH (azoii ¢ moxydenuem (8,1 r, uncrora 98%, 92,4%0 ee) B Bume 6€7I0T0 TBEPIOTO BEIIIe-
ctBa. 3areM ero nepemermuBanu B cmecu TT' D/EA (1/2) u unbTpoBanm ¢ momyuenuem (R)-N-(5-(5-atun-1,2,4-
oKcanua3on-3-un)-2,3-quruapo- 1 H-uanen-1-mm)-1-(2-runpokcustmn)- 1 H-mupaszon-4-kapookcamuna (coequHe-
uue 474) (5,36 1, 99,6% ee) B Bune Oenoro tepaoro Bemectea. HPMC (3C) m/z 368 (M+H). XKX-MC: (3C,
m/z): [M+H]" 368,

'"H-5IMP: (400 MT', JIMCO-dg, m.11.) & 8,46 (1, J=8,4 T, 1H), 8,22 (c, 1H), 7,91 (c, 1H), 7,90 (c, 1H),
7,86 (m, J=1,1 T'u, 1H), 7,36 (1, J=7,9 T'u, 1H), 5,56 (x, J=8,3 I'n, 1H), 4,94 (1, J=5,3 I'u, 1H), 4,15 (1, J=5,4 I',
2H), 3,73 (x, J=5,4 T'n, 2H), 3,03 (M, 3H), 2,92 (ar, J=16,4, 8,5 I'u, 1H), 2,57-2,34 (m, 1H), 1,99 (aT, J=12,5, 8,9
I'y, 1H), 1,35 (1, J=7,6 I'y, 3H).

Crnenyromue coeIMHEHNS OBLTH ITOJIYYEHBI CIIOCO0aMHU, aHAIOTUYIHBIMU CIIOCO0Y, OMIMCAHHOMY JUIS COCTU-
Henus 474:

CoemncHie Ne TIPMC (72K w7
339 M+ = 398
5440 Ml = 398

ATNbTepHATUBHBIN CHHTE3 coennHeHus 474.
1. CuHTE3 MPOMEKYTOUHOTO coennHeHus 31-2a:
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o HO\/\Nf NHy 0
1) H HOJK/\
ofrmo/\ EIOH, 0°C~ri o _/oH
e 2 LioH N
31-1a 31-2a

K pactBopy sTHn-2-popmmi-3-okconponanoara (25,3 r, 144,1 mmons, 1,09 axB.) B EtOH (100 M) npu-
OaBmsuH 2-TUApa3sUHIIATAH-1-01 (auctota 96%, 12,4 r, 156 Mmonb, 1,00 skxB.) B EtOH (50,0 M) mpu 0°C.
CMech mepeMelBaii Ipyu KOMH. TeMII. B TeueHue Houw, npubasmsuu LiOH (7,5 r, 312,5 MMmons), HarpeBanu
JIO KUIISTIYCHUS B TCUCHHE HOYH, OXJIAKIAU 10 KOMH. TeMil. u npubasisuiy MTBE (400 mi). Teepmoe BeriecTBo
cobupanu u cymmiu. TBepaoe BemecTBo 3ateM neperocwr B S00 ma RB Ha nexsiroit 6ane. K manHoi cmecu
npubasmsutn HC1 (6 N) mo moctmxenus pH 1 u mpogomkanu nepemermuBanue npu 0°C B teuenne 30 MUH 10
¢unpTpoBanms. TBepmoe BemecTBO cobmpany u cymmin ¢ mnomydernem (18,8 r, 120,4 mmomns, 77,1%) 1-(2-
ruapokcudITHN )- 1 H-timpazon-4-kapO0OHOBOW KHCIOTHI B BHJIE TBEPAOTO BEIIECTBA OJIEITHO-KEITOTO IIBETA.
HPMC (3C) m/z 157,1 (M+H).

'H SIMP (400 MTI't, IMCO-dg) & 12,26 (c, 1H), 8,18 (x, J=0,7 T, 1H), 7,79 (m, J=0,7 I'n;, 1H), 4,92 (t,
J=5,3Tu, 1H), 4,17 (7, J=5,5 I'u, 2H), 3,77 - 3,70 (M, 2H).

2. Cunres coequnenus 474:

O-N

\__,{\ !
N
O o-N o
byt HC) \}_CQ\
/ur\ IOH \/]\N H = ,N——/—‘
N

N
N HQBt, EDCI, N-methyimorphetine, DMF,
45°C, overnight Compound 474

31-2a

K pactBopy 1-(2-rumpokcuatun)-1H-nupazon-4-kapooHosoit kuciotsl (15,0 r, 96,1 mmoins, 1,05 3kB.),
(R)-5-(5-31un-1,2,4-okcaguazon-3-mn)-2,3-murunpo- 1 H-uanen- 1 -amuna ruapoxiopuna (24,3 r, 91,5 mmouns, 1,0
9kB.), HOBt (0,62 1, 4,6 MMo11B, 9,05 MMoITE), N-MeTunmopdonuna (32,4 t, 320,2 mmons, 3,5 2xB.) B EtOH (200
min) mpubasmsui EDCI (19,3 1, 100,6 mmons, 1,10 3kB.) npu koMH. Temn. CMech 3ateM HarpeBanu a0 45°C B
TeYeHUE HOYM, npubarisuk Boxy (700 mir), mepeMenMBaiy B TedeHUue | 9 ¢ pa3orpeBaHueM, U (DHIBTPOBAIIH.
TBepoe BEmECTBO MPOMBIBAIN TOTIOJHUTEIBHBIM KOTHIecTBOM BOJBI (200 M) u cymmmu ¢ moryueHueM (R)-
N-(5-(5-3Tmn-1,2,4-oxcagnazon-3-mn)-2,3-murunpo- | H-uanen- 1 -un)- 1-(2-rugpokcudti)- | H-mupazon-4-
kapOokcamuna (coequnenue 474) (32,9 r, 89,5 Mmonb) B Buje 0€JI0ro TBEPAOTO BEIIECTBA ¢ METALTHICCKUM
orrenkoM. HPMC (3C) m/z 368,2 (M+H).

'H SIMP (400 MI', IMCO-dg) & 8,45 (1, J=8,4 ', 1H), 8,21 (1, J=0,7 I'ri, 1H), 7,94-7,88 (m, 2H), 7,85
(nm, J=7,8, 1,5 T'y, 1H), 7,36 (1, J=7,9 I'n, 1H), 5,56 (x, J=8,3 'y, 1H), 4,94 (1, J=5,3 'y, 1H), 4,15 (T, J=5,4 I'y,
2H), 3,72 (x, J=5,4 T'u, 2H), 3,11-2,86 (M, 4H), 2,43-2,51 (M, 1H), 1,98 (nk, J=12,5, 9,0 T'n, 1H), 1,35 (1, J=7,6
I'm, 3H).

Crnenyromue COSIMHEHUS OBUIM MONYyYCHBI CIIOCO0aMU, aHATOTWYHBIME CIIOCO0Y, ONMMCAHHOMY JUIS allb-
TEPHATUBHOT'O CUHTE3a COeqMHEeHMUsI 474:

Cocanpenne Ne VIPMO (X)) mfz Coeanncrne Ne HIPMC (DCY miz
572 M-EE=3822 653 M+ =30642
576 M-H =351 a3 M+ = 382.2
517 M-H = 365.1 Q5% M-+ =3782
649 MH=3822 T M= 3944
651 M-H-3782 727 M+ = 381,
632 M-H = 3652
Ipumep 32.

Cunres coenuneHus 495.
1. CuHTE3 NPOMEXKYTOUHOTO CoeTuHEeHus 32-2:

Br O 2,R-Jacobsen catalyst Br\©:>
\.. 4-{3-phenylpropyljpyridine-N-oxide -ub

NaQCi, DCM, 0°C~RT

32-2
K pactBopy 4-(3-penunmmponmn)mupunuH-N-okcuaa (230 mr, 0,02 3xB.) B IXM (20 mi1), OXJTaKISHHOMY
1o 0°C, mob6aBmsmu R,R-katanmzatop Sko6cena (200 mr, 0,07 9KB.) ¥ MO KarwisM JT00ABJISLITA TUITOXJIOPUT Ha-
tpust (8%~10% BomHbIi pacTBOp, 21,9 T, 1,7 5KB.) B atMoc(epe azora. CMmech nepememmusanu npu 0°C B Teue-
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Hue 15 muH u pactBop 6-6pom-1H-unnen (3,0 r, 15,4 mmons, 1,00 5kB.) B IXM (20 M) puOABISIIH IO KATUIIM
npu 0°C ¢ mocnenyromuM nprubdasieHreM runoxiopura Hatpus (8%~10% BoxHslil pacTBop, 21,9 T, 1,7 9KB.).
Cwmech 3atem niepemenBany pu 0°C B TedeHue 1 9 1 KOMH. TeMII. B TedeHHe 2,5 4, BeUTUBAIH B Boxy (100 mur)
n JIXM (50 mi), 1 GuIbTpOBalu IS yAAJEHUS TBEPIBIX BEIIECTB. BOJHBIN CIOW ABaXKIbI dKCTParupoBalid
JAXM (100 mim). OObequHEHHBIE OPTAHWMYECKUE CJIOM TPOMBIBAIIM COJIEBBIM pacTBopoM (100 mur), cymmim Hax
6e3BOIHBIM CyNb(aTOM HATPHs, KOHIICHTPUPOBAIN NPH NOHIKEHHOM JABIICHUH M OYHINAIN XpoMmaTtorpaduei
Ha cumkarene (EA/PE, 1/3) ¢ momyuenunem 700 mr (22%) cmecu (1aS,6bR)-4-6pom-1aH,2H,6bH-naneno[1,2-
bJokcupena u (1aR,6aS)-4-6pom-1a,6a-guruapo-6H-unaeno[ 1,2-bokcupena.
2. CuHTE3 NPOMEXKYTOUHOTO coequHeHus 32-3:

Br Br-
O:>_ NH3H,0 \(jQMOH
"o THF NH,
32-2 32-3
K pactBopy (1aR,6aS)-4-6pom-1a,6a-gurunpo-6H-unneno| 1,2-bJokcupena (700 mr, 3,32 mmons, 1,0 9kB.)
B TT'® (7 mur) mpubasismu ruapoxcuy aMMoHus (25%~28%, 7 mur). Cmech nepememmmBany npu 80°C B TedeHne
HOYM M KOHIEHTPHUPOBAIU TPU MOHWKCHHOM JaBlieHUU ¢ noimydeHuem 760 mr (1S,2S)-1-amun0-5-6pom-2,3-

muruapo- 1 H-urneH-2-oma B BUIe TBEPAOTO BELICCTBA KOPUYHEBOTO I[BETA.
3. CuHTE3 MPOMEKYTOUHOTO COeTMHEeHUS 32-4:

Br Br
Boo, O
m I I‘OH cz m‘ I lOH
NaHCCy, THF

NH; NH
Boc

32-4

K pactBopy (1S,2S5)-1-amuH0-5-6pom-2,3-nuruapo-1H-uagen-2-ona (760 mr, 3,3 mmons, 1,0 okB.) B TT'®
(6 M) mobGasnsmu TuapokapOoHatT Hatpus (844 mr, 10,0 Mmmons, 3,0 9KB.) U MO KarwisIM TPHOABISUTH PacTBOP
(Boc),0 (876 mr, 4,01 mMoutb, 1,2 9kB.) B TT'® (4 Mi). CMech IepeMenTuBaId B TeUCHUE 3 9, BRUTUBAIHA B BOIY
(50 M) m gBakel SkcTparupoad EA (80 mur). O0bennHEHHBIE OpTaHUYECKHUE CJIOW MTPOMBIBAIA COJIEBBIM pac-
TBOpOM (80 M), Cymmnm HaJ 0€3BOJHBIM CyIb()AaTOM HATPUS M KOHIEHTPHPOBAIU TIPH MOHM)KEHHOM JaBJICHUT
¢ nomyyennem 1,1 1 tper-6yrun N-[(1S,2S)-5-6pom-2-runpokcu-2,3-muruapo-1H-unnen-1-mi|kapbamara B
BHJIC TBEPJOTO BEIIECTBA JKEJITOTO IIBETA.

4. CuHTE3 NIPOMEXKYTOUHOTO coeTuHeHus 32-5:

Br Br
~1OH o
\QQ TBDMSC! \QQ oTBS

NH
Boc tmidazole, DCM Boc

32-3

324 a2.5

K pactBopy Tper-0yrnn N-[(1S,2S)-5-6pom-2-runpokcu-2,3-muruapo-1H-unnen-1-ui|kapbamara (1,1 T,
3,4 mMoutb, 1,0 okxB.) B JIXM (10 M) mo6aBnsimn umuaaszodn (0,46 T, 2,0 5kB.) U TpeT-OyTHII(XIIOP ) AMMETHIICHIIAH
(530 wmr, 3,52 mmomnb, 1,5 9kB.). CMech mepeMenBalii B TeUCHHUE 3 9, BRUIMBAIN B BOLy (80 MIT) M ABaXKIBI DKC-
tparupoBanu EA (80 mur). OO0beqrHEHHBIE OPTaHUYECKHE CIIOW TIPOMBIBAIIA COJIEBBIM pacTBopoM (80 M), cy-
MWK HaJl Oe3BOAHBIM CYJIb()aToM HATPHS, KOHIEHTPUPOBAIHN HPH MOHMKSHHOM JIABJICHUHM M OYHIIAINA XpOMa-
torpadueit Ha cuukarene (EA/PE, 3/97) ¢ nmomyaernem 0,95 T (64%) tpet-0yTrn N-[(1S,2S)-5-6pom-2-[(TpeT-
OyTHIIIUMETHIICHITIIT)OKCH |-2,3-auruapo- 1 H-unen-1-un]kapbamata B BHIE TBEPIOTO BeIIecTBa OJIETHO-
JKEJITOTO IBETA.

5. CuHTE3 MPOMEKYTOUHOTO coeTMHeHUs 32-6:

ar. NG
+10T8S "

NH NH
Boc 2nd-Xphos, X-phos, KOAc Bod’

dioxane/H,0, 100°C
32-5 326

K pactBopy Tpet-0ytun N-[(1S,2S)-5-6pom-2-[(TpeT-0y THIAUMETHIICHINIT)OKCH |-2,3-nuruapo- 1 H-unen-
1-un]kap6amata (950 mr, 2,15 mmonb, 1,00 3kB.) B cMecu nuokcana u Bousl (30 mi, 1/1) mobasmsmn KOAc (422
mr, 4,3 Mmmodb, 2,0 9kB.), X-phos (103 mr, 0,22 MmMoib, 0,10 3kB.), 2-ro okonerust Xphos (169 mr, 0,21 MMob,
0,10 sxB.) m K4Fe(CN)s. 3H,0 (909 wmr, 2,15 mmons, 1,0 3kB.) B atMochepe azora. CMech MepeMenuBaid Mpu
90°C B TeueHHe 3 4, OXJIaXTAJIM JO KOMH. TeMII., BbUMBaIM B Boxy (100 mur) m mBaxknsl skctparupoBain EA
(100 mim). OOBeIMHEHHBIE OPraHUYECKUE CIOM JBAXK/IbI IPOMBIBAIN COJIEBBIM pacTBopoM (100 mit), cymumy Haz
0€3BO/IHBIM CyNb(}aTOM HATPHS , KOHIEHTPUPOBAIN NPH NOHIKCHHOM JaBJICHUU U OYMIIAIM XpoMaTorpaduei
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Ha cwmkarene (EA/PE, 8/92) ¢ mnomyuenmem 644 wmr (77%) Ttper-Oytun  N-[(1S,2S)-2-[(Tper-
OYTHIIAMMETHIICUITII)OKCH |-5-1tnano-2,3-auruapo- 1 H-uanen- 1 -wn|kapbamara B BHIE MEHBI CBETIO-XKEITOTO
LIBETA.

6. CuHTE3 MPOMEKYTOTHOTO COeTMHEHUS 32-7:

HO.
NH
NC
\QQ--JOTBS Hio Ntz HOl HN -~ OTBS

NH -
7 o NH

Bod TEA, E1OH, 70°C Boc!

32-6 32.7

K pactBopy Ttper-Oytrm  N-[(1S,2S)-2-[(TpeT-Oy THIIIUMETHIICHUIIIIT)OKCH |-5-1Inano-2,3-quruapo-1H-
uHeH- 1 -mi|kap6amaTta (520 mr, 1,34 mmons, 1,0 5kB.) B aTanone (10 m) mobasmsmu TEA (271 mr, 2,68 Mmonsb,
2,0 9kB.) u ruapokcwiaMud ruapoxiopun (139 mr, 2,0 mmons, 1,5 3kxB.). Cmech nepememmBanu npu 70°C B
TedeHue 3 4, OXJKIaIM 10 KOMH. TEMII. 1 KOHIEHTPUPOBAIH MPH MOHIKEHHOM JaBJICHHUHU C MoJyueHueM 560
mr tpet-0yTra N-[(1S,2S)-2-[(TpeT-0y THIAMME THICHIIMI )OKCH |-5-(N-THAPOKCHKAPOAMUMU IO )-2, 3 - TUTUAPO-
1H-unnen-1-wi]kapbamaTa B Buie OEI0T0 TBEPAOTO BEIICCTBA.

7. CuHTE3 MPOMEXKYTOUHOTO COeUHEHUS 32-8:

HO. O-
NH o o \’<\ N
HN CWOTBS \)'\OJK/ N OTBS

/N H NH
Boc Dioxane, 100°C Boc”
32-7 32-8
K pacTBopy TpET-OyTHI N-[(1S,2S)-2-[(TpeT-Oy THIIUME THIICHITIIT)OKCH |-5-(N-

ruaApoKcuKkapbaMumuoni)-2,3-muruapo- 1 H-unnen- 1 -un]kap6amara (560 mr, 1,33 Mmmoub, 1,0 5kB.) B THOKCaHe
(11 M) mpubassanu nponanonnmpornadoar (190 mr, 1,46 mmons, 1,1 9kB.). CMech nepememmBanu npu 50°C B
tedeHue 1 1 u npu 100°C B TedeHHe HOYHM, OXJIAXKIAIU 0 KOMH. TEMIL., KOHIEHTPHUPOBAIHU NPHU MOHUKEHHOM
JIaBJICHUH M ouyMIIainy xpoMatorpagpueii Ha cuumkarene (EA/PE, 9/91) ¢ monmyuenunem 460 mr (75%) tper-OyTun
N-[(1S,25)-2-[(TpeT-OyTnnaumeTricummn)okcu]-5-(5-atuin-1,2,4-okcanuazon-3-mi)-2,3-murunpo- 1 H-unnen-1 -
wi|kapbamara B BUie 0€JI0Tr0 TBEPAOTO BEUICCTBA.

8. CHHTE3 MPOMEKYTOUHOTO coeTMHeHus 32-9:

O~ \\\,CLN
> ) N
N N

mOTBS 4 M HCI

NH “rOH

Bog BCM
NH; HCl

32-8 a8
K pactBopy Tper-Oytun N-[(1S,25)-2-[(TpeT-OyTHinauMeTHICHImI)okcH]-5-(5-aTmn-1,2,4-okcaana3on-3-
nn)-2,3-nurunpo- 1 H-uanen- 1 -m|kapdamara (460 mr, 1,0 mmois, 1,0 3xB.) B JIXM (5 mi1) npubaBIisiIy XJIOpH-
¢TIl Bogopoa (4M B guokcane, 10 mi). Cmech nepeMelInBaIy B TEUEHUE HOUU U KOHLIEHTPUPOBAIU NPH MO-
HIDKEHHOM JaBiieHuH ¢ noxydenuem 280 mr (99%) (1S,25)-1-amuno0-5-(5-3TMI1-1,2,4-0KCamua3on-3-mn)-2,3-
quruapo-1 H-unnen-2-ona rugpoxiiopua B BUIE OEI0T0 TBEPOTO BEIIECTBA C METAIINYECKUM OTTCHKOM.

9. Cunre3 coenuueHusa 495:
- WOH
N— ~N o}
S O ; < S 1
N N
"-.N:

a. 0
L« ’N
N HO
EDCI, HOAL, DIPEA, DMF

"IOH
32.g HCG NH, Compound 495
K pactBopy 1-meTun-1H-nmupa3on-4-kapoonoBoii kuciaotsr (60 mr, 0,48 mmonsb, 1,2 3kxB.) B JJM®DA (2 M)
nmobasisuin EDCI (38 wmr, 0,20 mmons, 2,0 3kB.), DIEA (64 mr, 0,50 mmons, 5,0 3kB.), HOAt (108 wmr, 0,79
Mmonb, 2,00 3kB.) u (1S,2S)-1-amunr0-5-(5-3TH1-1,2,4-0KCamMa3001-3-1m1)-2,3-nurunpo- 1 H-uaaen-2-on ruapo-
xyopun (112 mr, 0,4 Mmonb, 1,0 3kxB.). CMech epeMeNnnBalii B TeUeHUE 2 9 ¥ OYHINAIH MpenapatuBHoi BOXKX
B cienyrommx ycioBusax: (2#-AnalyseHPLC-SHIMADZU(HPLC-10)): xomonka, kononka XBridge Prep C18
OBD, 5 mxm, 19x150 mm; moasmkHas ¢asa, Boaa (10 mmons/mn NH,HCO;) u ACN (21,0% ACN mo 33,0% B
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TedeHue 8 MuH); aeTekTop, Y 254 um. Dto mpuseno k 48 mr (34%) N-((18S,2S)-5-(5-3tun-1,2,4-okcaanazon-3-
wi)-2-ruapokcu-2,3-auruapo- 1 H-uanen- 1 -mn)- 1 -merwn- 1 H-iupa3zon-4-kapookcamuna (coenunenue 495) B Bu-
ne 6enoro tBepaoro Bemectsa. HPMC (9C) m/z 354 (M+H).

'H-IMP: (400 MTI't, IMCO-ds) & 8,43 (n, J=8,5 I'i, 1H), 8,20 (¢, 1H), 7,92 (¢, 1H), 7,86 (1, J=5,5 Iy,
2H), 7,26 (m, J=8,0 I'u, 1H), 5,44 (m, J=5,8 I'u, 1H), 5,28 (1, J=7,9 T'n, 1H), 4,40 (x, J=7,1 I'u, 1H), 3,88 (z,
J=1,7Tu, 3H), 3,27 (an, J=15,6, 7,3 T'u, 1H), 3,07-2,96 (M, 2H).

ITpumep 33.

Cunres coequnenns 517.

1. CuHTE3 MPOMEKYTOUHOTO coenHeHus 33-2:

Br.
TEA, DCM

NH
2 HN“Boc:

33-2

K mepememmBaemoii cmecu 6-0pom-1,2,3,4-terparunponadranua-1-amuna (1 r, 4,44 MmMoms, 1,0 3kB.) u
TEA (0,9 1, 8,9 mMmoub, 2,0 5kB.) B IXM (10 M), oxnaxaerHoi qo0 0°C, mopuusmu npudasnsim (Boc),O (1,4 T,
6,42 mmons, 1,45 okB.) B atMochepe aprona. Cmech nepeMentnBaiy B Tedenue 1 1, paz6asimsum XM, Tprxk bl
MIPOMBIBAJI COJIEBBIM PAaCTBOPOM, CYIIMIHM HaJ OE3BOIHBIM CyIb(AaTOM HATPHS M KOHIEHTPUPOBAIU MIPH ITOHH-
JKEHHOM JIaBJICHUH C ToirydeHueM 1,5 r tper-0yTuir N-(6-0pom-1,2,3,4-TeTparunponadrainus-1-mi)kapdamara B
BUJI€ TBEPIOTO BEIIECTBA OJICAHO-KEJITOTO IBETA.

2. CuHTE3 MPOMEKYTOUHOTO coeuHeHus 33-3:

Br NC
2nd-Xphos, X-phos, KOAc HN.

HN. i 0y
Boc dioxane/H,0, 100°C Boc

330 88% over 2 steps 33-3

K pactBopy Tper-OyTmi-N-(6-6pom-1,2,3,4-terparuaponadranui-1-win)kapbamara (1,6 T, 4,92 MMoIb,
1,00 skB.) B cMecu quokcaHa ¥ Bomsl (32 i, 1/1) mo6asmsmn KOAc (962 mr, 9,82 mmons, 2,0 3kB.), X-phos
(234 wmr, 0,49 MMmois, 0,1 3kB.), 2-ro mokonerus Xphos (386 mr, 0,49 mmois, 0,1 3kB.) u K4Fe(CN)q. 3H,0 (2,1
r, 4,98 MMomb, 1,0 5kB.) B atMocdepe azora. Cmech nepemermBany npu 80°C B TedeHue 2 9, OXJIKAAIH 10
KOMH. TeMII., BbUTUBaiK B Boxy (100 M) u nBaskabl skctparupoBanmn EA (50 mur). OObequHEHHBIE OpraHnye-
CKHE CJIOM JIBaKAbI IPOMBIBAIIM COJIEBBIM pacTBopoM (100 M), cymmnu Haj Oe3BOJHBIM Cyab(paToM HaTpws,
KOHIIEHTPUPOBAJIM NPHU IMOHWKEHHOM JaBJICHUHM W OYMIIANIK Xpomarorpadueii Ha cunukarene (EA/PE, 1/10) c
nonyserneM 1,06 r (79%) tper-Oytun N-(6-mmmano-1,2,3,4-terparuaponadranis-1 -mr)kapbamara B Bue 6emo-
TO TBEPJOTO BEILIECTBA.

3. CuHTE3 MPOMEKYTOTHOTO coemnHeHUS 33-4:

HO.

NH
NG
\@; o2 HC! HN
HN.o..  TEA, EtOH, 70°C HN.
33-3 334

K pacrtBopy Tper-Oytmin N-(6-nmaHo-1,2,3,4-terparuaponadraiu-1-mikapdbamara (1,01 r, 3,71 mMmons,
1,00 skB.) B aTanozne (10 mu) mobasnsumm TEA (750 mr, 7,42 mmonb, 2,0 3KB.) U TUAPOKCHIIAMIH THIPOXJIOPH]T
(384 wmr, 5,57 mmons, 1,5 9kB.). CMech nepememuBamu nmpu 70°C B TedeHue 3 49, OXITOKIAUN 10 KOMH. TEMIL.,
pasbasmsum EA (50 M), IBaskapI MPOMBIBAIHN COJIEBBIM pacTBopoM (100 mur), cymmnm Hax 6€3BOJHBIM Cyibda-
TOM HATpUS W KOHIICHTPUPOBAIW TPU MOHMKEHHOM JaBlieHHHM ¢ monydeHueM 1,2 T Tper-OyTtmim N-[6-(N-
ruapokcukapdbamMmumuonn)-1,2,3,4-terparuaponad tanus- 1 -uikapbamata B BHIE TBEPIOTO BellecTBa OJeIHO-
JKEJITOTO I[BETA.

4. CuHTE3 MPOMEKYTOUHOT0 coeiuHeHus 33-5:

HO

N O-p
r SSPRTs
Dioxane, $00°C
HN. oxane HN.
B

o' B4% over 2 steps
334 33-5
K pacTBopy TPET-OyTHI N-[6-(N-Tuapokcukapbamumuonn)-1,2,3,4-rerparuaponad taiua-1-

Boc
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wi]kapbamara (1,1 T, 3,60 mmonb, 1,00 5kB.) B anokcane (30 mur) npubasnsui nmpornaHownpomnanoar (703 wr,
5,40 mmomb, 1,5 3kB.). CMeck nepemenruBany npu S0°C B Teuenue 1 9 u npu 100°C B TedeHUEe HOYH, OXJIAXK]IA-
JU 10 KOMH. TeMIl., pa3zoasisuia EA (50 M), I1BayKIapl IPOMBIBAIIN COJIEBBIM pacTBopoM (100 i), cymmwmim Hax
6e3BOIHBIM CyNb(aTOM HATPHs, KOHIEHTPUPOBAIH NPY NOHIKEHHOM JABIICHUH M OYHINAIN XpoMmartorpaduei
Ha cmiukarene (EA/PE, 1/8) ¢ momyuennem 860 mr (70%) tper-Oytun N-[6-(5-3Tmn-1,2,4-okcannazon-3-wmn)-
1,2,3,4-retparuapoHadranus- 1 -mi|kapbamara B BUIe 06€7I0T0 TBEPAOTO BEIIECTBA.

5. CuHTE3 MPOMEKYTOTHOTO coemnHeHus 33-6:

O-N O-N
\’—<\ ‘ \——-<\N \
N 4 M HCt
HN.

DEM NH;

OC 749 HC
33-5 33-6

K pacTBopy TPET-OyTHI N-[6-(5-3Tmn-1,2,4-oxcaauazon-3-un)-1,2,3,4-retparuaponadramun-1-
mi|kap6amata (860 mr, 2.50 Mmoub, 1,00 3kxB.) B IXM (5 Mi1) MpuOABIISITN XJIOPUCTHIA Bogopoa (4M B nuokca-
He, 10 mim). CMech mepeMennBaiy B TeUEHUE HOYM, U TBEPJIbIC BEUIECTBA COOMPATN U CYIIWIH C MOJyICHUEM
520 wmr (74%) 6-(5-atmi-1,2,4-oxcaguason-3-min)-1,2,3,4-rerparunponadTaant- 1 -aMiHHA THAPOXJIOPUA B BHIE
0eJI0TO TBEP/IOTO BEIECTRA.

6. CHHTE3 MPOMEKYTOUHOTO coetuHeHus 33-7:

o
O-N HO™ N\ = o-N
\,{\ i Mo D O
N Sy =N HN—*}HW
\N'N\

NHz EDCI, HOAtL, DIPEA, DMF
HCi 20 % 33-7

336

K pactBopy 1-metun-1H-nupazon-4-kap6oHoBoit kuciots! (93 mr, 0,74 mmons, 1,38 3xB.) B JIMDA (3,5
M) nobasmsum DIEA (398 wmr, 3,08 MMonb, 5,7 9kB.), HOAt (168 wmr, 1,23 mmoms, 2,3 3xB.) u EDCI (237 wr,
1,23 mmoub, 2,28 3kB.). CMech MepeMeIInBaIM B TCUCHHE 5 MUH U pUOaBisimu 6-(5-3tui-1,2,4-okcaanason-3-
wn)-1,2,3,4-terparuaponadranun-1-amus ruapoxnopus (150 mr, 0,54 mmois, 1,0 9kB.), U cMech NepeMennBa-
o B TedyeHue 1,5 4, a 3ateM oummanu npenapatuBHod BOXX B cnemyrommx ycnoBusix: (2#-AnalyseHPLC-
SHIMADZU(HPLC-10)): kononka, kononka XBridge Prep C18 OBD, 5 mxMm, 19x150 mMm; moaBmxkHas dasa,
Boja (10 mmons/mn NH,HCO;) u ACN (25,0% ACN no 55,0% B Teuenue 8 muHn); aerekrop, YO 220 uM. Ota
ounctka npusena k 170 mr (90%) N-[6-(5-3Tun-1,2,4-okcanuaszon-3-mn)-1,2,3 4-rerparuaponadranus-1-mi]-1-
metmii- 1 H-niupasoin-4-kap6okcamuna B Buze 6enoro teeproro Bemectsa. HPMC (3C) m/z 352 (M+H).

'H-IMP: (300 MT', IMCO-dg) & 8,43 (1, J=8,8 I', 1H), 8,19 (¢, 1H), 7,90 (1, J=0,7 I'n, 1H), 7,78 (m,
2H), 7,34 (nx, J=8.,5, 0,9 I'u, 1H), 5,23 (u, J=6,1 I'u, 1H), 3,85 (c, 3H), 3,01 (x, J=7,6 I'n, 2H), 2,87 (c, 2H),
2,03-1,93 (m, 2H), 1,80 (1, J=6,9 I'y, 2H), 1,34 (T, J=7,6 ', 3H).

7. Cunre3 coennueHud 517:

o~ N@ o Chiral-Separation o N\)_CQ 0
N Hm—f%‘w N = HN—f%‘\
X N \N N

N
33-7 Compound 517

Pammemuaeckyro cmech (90 Mr) ouuIIamm ¢ MOMOIIBIO XUpalbHOU npenapatuBHOit BOXKX co crenyromumu
ycnopusmu: (Prep-HPLC-009): kononka, Chiralpak ID-2, 2x25 cMm, 5 MxM; noaBikHas ¢asza, Hex- u 3taHon-
(ynepxxuBamm 25,0% s>Tanona B Teuenue 20 MuH); gerextop Y® 220/254 um. Drta ounctka mana 33,3 mr (37%)
(R)-N-(6-(5-3Tmn-1,2,4-oxcagnazon-3-mn)-1,2,3,4-rerparunponadranus- 1 -mn)- 1 -metwn- 1 H-mupazon-4-
kapOokcamun (coequaenne 517) B Bune 6emoro Bepaoro Bemectsa. HPMC (9C) m/z 352 (M+H).

'H-IMP: (CD;0D, 400 MTI't, m.11.): & 8,10 (c, 1H), 7,94 (c, 1H), 7,83 (n, J=7,1 'y, 2H), 7,39 (x, J=8,3 T,
1H), 5,35 (c, 1H), 3,94 (c, 3H), 3,06-2,85 (M, 4H), 2,16 (x, J=14,2 I'n, 1H), 2,06 (c, 1H), 1,93 (x, J=9,1, 8,4 'L,
2H), 1,44 (t, J=7,6 'y, 3H).

Crnenyromue coeIMHEHNS OBLTH ITOYYEHBI CIIOCO0aMHU, aHAIOTUIHBIMU CIIOCO0Y, OMIMCAHHOMY JUIS COCTHU-
HeHus 517:
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Coemienine Mo | HPMC 30 mi
316 M+ = 352
323 [ NT = 352
526 M-+it = 352

ITpumep 34.
Coenunenne 538.
1. CuHTE3 MPOMEKYTOUHOTO coeTnHEHuUs 34-2:

Br. C
Br O NH,OAc, NaBH,CN \@g
MeOH/A-PrOH, RT-reflux

O NHZ

34-2

K pactBopy 7-6pom-3,4-nurunpo-2H-1-6en3onupan-4-ona (4,0 r, 17,6 mmois, 1,0 3xB.) 1 NH,OAc (27,2
T, 353 Mmmous, 20,0 3kB.) B cMecu MeOH (40 M) u i-PrOH (50 mur) mpubasnsutn NaBH;CN (5,5 T, 87,5 MMoinb,
5,0 okB.). CMech nepeMemuBam mpu KOMH. TeMI. B Tedenue 4 9 u npu 80°C B Teuenne 12 4, U KOHIIEHTPUPO-
Banu 10 ~10 mur. pH cMecu 3atem moBoamiu a0 8-9 ¢ moMombpio HackieHHoro pactBopa NaHCO; u cmemmBa-
m ¢ EA (100 mi) u Bozmo#i (100 mun). TTosrydeHHbII pacTBOp OTAENSIIN, U BOIHYIO (ha3y YeThIpe pa3a dKCTparu-
poBamu EA (100 mir). OObeauHeHHBIE OPTaHUYECKUE CIION MPOMBIBAIH COJIEBEIM pacTBopoM (100 M), cymmnm
HaJl 0€3BOJHBIM CYJIb()AaTOM HATPHSI U KOHICHTPUPOBAIN NPH NMOHWKEHHOM JaBJICHUH C HOJydeHuem 5,2 r 7-
6pom-3,4-nurunpo-2H-1-6eH3onupan-4-aMuHa B BU/IE Maclia >KENTOro I[BETa.

2. CuHTE3 NPOMEXKYTOUHOTO coeTuHeHus 34-3:

O
TEA, DCM

NH, HN‘Boc

34-2 34-3

K pactBopy 7-0pom-3,4-nurunpo-2H-1-6en3omupan-4-amuna (4,0 v, 17,5 mmons, 1,0 sxB.) B JIXM (30
MIT), oxJaxkaeHHoMy 1o -5°C, nobaemsumm TEA (3,5 1, 35,1 mmons, 2,0 3kB.) u pactBop (Boc),O (4,6 T, 21,1
MMoJib, 1,2 9kB.) B JIXM (10 M) mo karuisaM B TedeHue nepuoga 45 muH. CMech TepeMEIINBAIN TIPU KOMH.
TeMII. B TedeHue 2 4, pazbasisumu JJXM (50 mi), qBaskasl mpoMbIBaid Bomow (50 mit) u coneBbIM pacTBopoM (30
MIT), CYIIMIH HaJ OC3BOIHBIM CYIIb()aToM HATpPHs, KOHIICHTPUPOBAIU MPH MOHMKCHHOM JIaBJICHUU U PaCTHPAIU
¢ TekcaHoM ¢ noiryueHueM (7,2 r, 99%) tper-0yrun N-(7-6pom-3,4-muruapo-2H-1-6en3zonupan-4-nn)kapdbamara
B BUJIe OEJI0T0 TBEPAOTO BEUIECTBA.

3. CuHTE3 MPOMEKYTOTHOTO CoeTMHEHUS 34-4:

Bre_z~ O K4Fe(CN)g 3H;0 NG ©
0 0
2nd-Xphos, X-phos, KOAc
HN._  dioxana/H,0, 100°C HN-goe
34-3 344

K pactBopy tpeT-0yTri N-(7-6pom-3,4-nuruapo-2H-1-6en3omupan-4-un)kapdamara (7,2 r, 21,9 mons, 1,0
9KB.) B cMecH Auokcana u Boawl (20 mu, 1/1) gobasmsumn K Fe(CN)g, 3H,O (0,7 1, 1,63 MmMomnb, 0,3 9kB.), X-phos
(0,11, 0,11 mmoub, 0,02 5kB.), mpeaBapuTeabHBIN KaTanu3aTop X-Phos 2-ro mokonenus (0,1 r, 0,11 mmons, 0,02
9KB.) ¥ anerart kanus (4,4 t, 44,8 mons, 2,04 5kB.) B atMochepe azota. Cmech nepemermmBaiy nmpu 100°C B Te-
YeHHne 2 9, OXJIXKAAIH 10 KOMH. TEMIL, OT(UIBTPOBAIN UIS YAAJICHUS TBEPIBIX BEINECTB, BHUIMBAIH B BOIY
(100 mur) m mBaxas! skcTparupoBamu EA (50 mir). OObequHEHHBIE OpraHUYECKHE CIOM BBl ITPOMBIBAIH
coneBbIM pactBopoM (100 M), cymmmy Hax Oe3BOJHBIM CYIb()AaTOM HATPHS, KOHIICHTPUPOBAIH IIPU MOHUKCH-
HOM JIaBJICHHH W O4MIIainu xpomarorpapueid Ha cumkaresne (EA/PE, 1/10) ¢ nmomyuennem 3,0 r (50%) tper-
oyt N-(7-timano-3,4-muruapo-2H-1-6en3onupan-4-mi)kapdamaTa B BUIe OEJIOr0 TBEPAOTO BEIICCTBA.

4. CuHTE3 MPOMEKYTOUHOTO coeiuHeHus 34-5:

HO‘NH

NC 0 o
o

uy.  TEA, EXOH, 50°C
“Boc HN‘B

oc

34-4 345
K pactBopy Tper-0ytun N-(7-mmmano-3,4-nuruapo-2H-1-6en3ommpan-4-un)kapbamara (2,0 T, 7,29 MMoIIb,
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1,0 akB.) B 3tanoxne (20 mu) go6aemsum TEA (1,5 1, 14,6 MmMmons, 2,0 5kB.) U ruapokcuiaamMuH ruapoxiopun (1,0
r, 14,6 MMoms, 2,0 3kB.). Cmech nepemerimBanu pu 5S0°C B TeueHUe 4 4, OXJIaKTaTH 0 KOMH. TeMII., pa30as-
nsma EA (120 mim), aBaskasl IPOMBIBAIIA COJIEBBIM pacTBopoM (10 mut), cymmau Haj O€3BOIHBIM CYIbhaToM
HaTpUsS W KOHIICHTPUPOBAIW MPH TIOHIKEHHOM JaBJICHWH C ToiaydeHuem 2,15 Ttper-Oyrmm N-[7-(N-
TUApOKcUKapbaMumuonn)-3,4-muruapo-2H-1-6en3onupan-4-mi|kapoamara B BHJIE Maclia )KeJITOTO IIBETA.

5. CuHTE3 MPOMEKYTOTHOTO coemnHeHUS 34-6:

HC)"NH

Q0 O O-n
HN™ © \JKOJK/MN ‘ 0

i 1
HN Cioxane, 100°C

Boc HN_
Boc

34-5 34-5

K  pactBopy  Tper-Oytun  N-[7-(N-rugpokcukapbobamumMunomnn)-3,4-muruapo-2H-1-6enzomupan-4-
wi|kapbamara (1,0 r, 3,3 MmMonb, 1 3kB.) B muokcane (10 mur) mpubaBIsiIM MpoHaHOWIIponanoar (466 wmr, 3,8
MMoIb, 1,1 3kB.). Cmech nepememnBany npu 50°C B teuenue 1 4 u npu 100°C B Teyenue 2 4, oXJIaXIalu 10
KOMH. TeMIL., pa36aBisiian EA (100 M), mpoMBIBaIl COJIEBBIM PACTBOPOM, CYIIHMIIN HaJ OE3BOJAHBIM CYJIb(aTom
HaATpHs, KOHIICHTPUPOBAJIHN MPH TOHWKCHHOM JIaBIEHUU W OYMINAIN Xpomarorpadpueit Ha cunukarene (EA/PE,
1/3) ¢ momyuernmem 630 mr (56%) tper-Oytmnm N-[7-(5-3Tmn-1,2,4-oxcannazon-3-mn)-3,4-quruapo-2H-1-
OenzonupaH-4-mi|kapbamara B BUje 6€7I0T0 TBEPAOTO BEIIECTBA.

6. CuHTE3 MPOMEKYTOTHOTO CoemnHeHUS 34-7:

\’&%r\q o \/<\N \ O
N 4MHC [
JE— oS
DCM NH
HN_ HCi z
34-6 Boc 34-7

K  pactBopy  Tper-Oytun  N-[7-(N-rugpokcukapbobamumMunomnn)-3,4-muruapo-2H-1-6enzomupan-4-
wi|kapbamara (350 wmr, 1,14 mmons, 1,0 3xB.) B IXM (3 mu, 47,2 MmMons, 41,4 skB.) npubasisum HCL (4M B
nuokcane, 1 mur). Cmech IepeMeInBaId B TeUEHHE 5 4acoB NMPH KOMHATHOM TemriepaType, pasbasisum EA, n
nepememuBain B Tedenrne 20 MuH. TBepIbIid MPOAYKT coOMpany GUIBTPOBAHUEM M CYITHIIA B BEICOKOM BaKyy-
Me ¢ noxydenuem 400 mr 7-(5-atun-1,2,4-okcanuazon-3-un)-3,4-nuruapo-2H-1-6eH3onupan-4-aMuHa B BHIE
0eIroTo TBEpI0TO BEIIECTRA.

7. CuHTE3 MPOMEKYTOTHOTO COeTMHEHUS 34- 8'

O
0~N o-N, i:j )
© N~ \)\N

HATU, DIPEA, DMF

34-7 34-8
K pactBopy 1-metmi-1H-mupason-5-kapbonoBoit kucioTsl (46,6 mr, 0,37 mmons, 1,3 skB.) B JJM®DA (1
min) nobaemsuit HATU (140 wmr, 0,37 mmons, 1,3 3kB.), DIEA (147 mr, 1,14 MmMons, 4,0 3kB.) u 7-(5-3Tmn-1,2,4-
okcaanazon-3-mn)-3,4-muruapo-2H-1-6en3onupan-4-amuna ruapoxiopuna (80 mr, 0,28 mmomnb, 1,0 9kB.).
CMech mepeMeluBald B TEUCHHE HOYM W OYMINAIK mpemnapatuBHoi BOXX B crmemyromux ycnmoBusix: (2#-
AnalyseHPLC-SHIMADZU(HPLC-10)): kononka, xononka XBridge Prep C18 OBD, 5 mxm, 19x150 mm; noa-
BkHas daza, Boga (10 mmons/m NH4;HCO3) u ACN (34,0% ACN no 47,0% B TeueHue 8 MuH); netekTop, Y D
220 =BM. Drta oumctka mnpuBenma k 170 wmr  (90%) N-[6-(5-oTmn-1,2,4-okcagmnazon-3-mn)-1,2,3,4-
TerparuapoHadTannH- 1 -mi]-1-metwn- 1 H-mupazon-4-kapObokcamuna B Bue 0enoro tTBepaoro Bemiectsa. HPMC
(BC) m/z 354 (M+H).
8. Cunre3 coequnenus 538:

G O
~N »N
\)h\‘ N ny Chiral-Separation \)\N

—_— - o

—N_ —~N_

N
Compound 538
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Panemmueckyro  cmechb  N-[7-(5-3Tmin-1,2,4-okcamuazon-3-un)-3,4-quruapo-2H-1-6en3zonupan-4-m|-1-
MeTwi- 1 H-mupason-5-kapbokcamuna (40 mr, 0,11 mmons, 1,0 3kB.) ounmnanu xupansHoit BOXKX co cienyro-
mwmMu yenoBusimu: (konmonka: Repaired Chiral IC; pasmep xononku:(R,R) WHELK-014 0,46x10 cM; 3,5 MkM;
noasmwxkHas ¢aza :Hex ( 0,1% DEA): EtOH=80:20 ; uactpyment: LC-79; nerexrop: Y®-254 um). Ota o4ncTKa
nama (R)-N-(7-(5-atun-1,2,4-oxcannazon-3-wmin)xpoman-4-un)- 1 -metnn- 1 H-mmpazon-5-kapbokcamuy (coenuHe-
uue 538) (15,1 mr, 38%) B Buge 6enoro TBepaoro Bemtectea. HPMC (3C) m/z 354 (M+H).

'H-SIMP: (400 MTI', xmopodopm-x, u./MiH) & 7,68-7,58 (M, 2H), 7,47 (n, J=2,1 I'u, 1H), 7,37 (x, J=8,0 I'u,
1H), 6,51 (&, J=2,1 ', 1H), 6,22 (7, J=7,8 T'm, 1H), 5,37 (x, J=6,2 I'n, 1H), 4,37 (ann, J=10,4, 6,7, 3,2 I'y, 1H),
4,32-4,21 (m, 1H), 4,26 (c, 3H), 2,99 (x, J=7,6 ', 2H), 2,43-2,30 (M, 1H), 2,20 (atm, J=13,9, 6,5, 3,0 I'n, 1H),
1,47 (1, J=7,6 T'm, 3H).

ITpumep 35.

Cunre3 coeirHeHus 542.

~N o
= N J - s
\)\N H%NH \)\N ﬁ’%:\N}OH
N \N’

Cs,C05, DME

31-3
Compound 542

K mnepememmuBaemomy pactBopy N-[(1R)-5-(5-3tHn-1,2,4-0kcamnazon-3-mun)-2,3-quruapo-1 H-uamen-1-
nn|-1H-upa3zon-4-kap6okcamuna (1,5 r, 4,6 mmoinb, 1 2kB.) u Cs,CO; (3,0 T, 9,2 MMoOITB, 2 3kB.) B JIM®DA (20
mit) npubassuu (2R)-2-metunokcupan (0,4 T, 6,9 mmonb, 1,5 3xB.; J&K Scientific, Homep mo katanory Ne
352062) npu KOMH. TeMI. B atMocdepe aprona. [lomydeHHyro cMech nepemennBany B Teuenue 2 4 npu 8§0°C B
atMoc(epe aprona. [Tomydennyro cmeck paz6asmsuin stunaneraroM (100 mut) u npomsiBaau NH,Cl (Haceimr.)
(100 mx3). Opraamyeckyro a3y KOHIEHTPHUPOBAIW TPH TOHMKEHHOM IAaBICHHH C TOJYYCHHEM IPOIYKTa
(1,48 1, 47,3 % ee). DTOT NPOAYKT OOBEANHSIIN C PEABIIYIIEH HOPLUHUEH, NOTYYCHHONW ¢ UCHOJIb30BaHUEM TOH
xe Metoaukoi (680 mr). Ero ounmanu mytem nepememnmBanus B cmecu ACN/EtOH (60 mur, 2/1) u punbTpoBa-
ma ¢ momyueHueM  N-[(1R)-5-(5-atmn-1,2,4-oxcaaunason-3-mn)-2,3-nuruapo-1 H-uanen- 1 -un]-1-[(2R)-2-
runpokcunponwi]- 1 H-mupazon-4-kap6okcamuna (1,2 r, 97% ee) B Buae 6e0ro TBEpIOTO BEUIECTBA C METAJUTH-
geckuM orteHkoM. HPMC (B3C) m/z 382 (M+H);

'H-sIMP (300 MI'ry, IMCO-dg) & 8,46 (1, J=8,4 I'u, 1H), 8,20 (c, 1H), 7,88 (M, 3H), 7,38 (n, J=7,8 I',
1H), 5,57 (an, J=8,1, 16,2 I', 1H), 4,96 (&, J=4,5 I'n, 1H), 4,03 (M, 3H), 3,01 (M, 4H), 2,46 (M, 1H), 2,09-1,89
(M, 1H), 1,36 (T, J=6,0I'y, 3H), 1,06 (&, J=6,0I'y, 3H).

ITpumep 36.

Cunres coequnenns 541.

Coenunenne 541 momydanu crocoOOM, aHAJIOTHYHBIM CIIOCO0Y, ONHMCaHHOMY JUIsl coenuHeHus 541, uc-
nonb3ys (2S)-2-metmnokcupa BMecto (2R)-2-metnnoxcupana. HPMC (OC) m/z 382 (M+H).

ITpumep 37.

IIpomexxyrounoe coequnenue 1.

1. CuHTE3 NPOMEXKYTOUHOTO coeTuHeHus 37-2:

Br

NC
ZnCN;

Pd(PPhs)s, 80°C
s
37-2

K pactBopy 5-0pom-2,3-gurunpo-1H-unnen-1-ona (80 r, 381 mmons, 1,00 sxB.) B JJM®DA (500 M) mo-
6apmsun Zn(CN), (27,8 T, 237,61 mmons, 0,63 skB.) u Pd(PPh;), (15,8 1, 13,67 mmomnsb, 0,036 3ks.). [Tocie me-
pememmuBanus B TedeHue Houn nipu 80°C Ha MacisTHOW OaHe, cMeCh OXJIaXKIIaIH, U TBEpAbIE BEIecTBa OTHUIHT-
poBbIBaNK. OUIBETpAT Pa30aBISLIN cMechio dTrianeTara U Boasl (800 mi, 1/1). Opranndyeckuit cion yaanuiu u
BOIHBIN CIIOW JOMONHHUTEIHHO BBl dKcTparupoBany stmiareTaroM (400 mur). OObeAMHEHHBIE OpraHuye-
CKHE CJIOU CYIIMIN HaJ O0€3BOJHBIM CYJIb(HATOM HATPHUS U KOHLEHTPUPOBAIH MPH MOHMKEHHOM HaBieHun. Oc-
TaTOK ouuIainu xpomarorpadueit Ha cunukarene (EA/PE) ¢ monydenuem npomykra. JJaHHBIA TPOAYKT pacTH-
pamu co cmeceto PE/EA (80 mu, 10/1) ¢ momyuenmem 48,3 1 (81%) 1-okco-2,3-muruapo-1H-unnen-5-
KapOOHUTpPUIIA B BUJIC TBEPJOTO BEIICCTBA )KEIATOTO IIBETA.

2. CuHTE3 NPOMEXKYTOUHOTO coenuHeHus 37-3:

HO.
NG NH

HO" NH2 Hei HN

TEA, EtOH, 90°C N-OH

37-2 37-3
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K pactBopy 1-okco-2,3-murunapo-1H-uanen-5-kapoonutpmna (61,5 r, 392 mmons, 1,00 3kB.) B 3TaHONC
(1,5 L) no6apmsiim HO-NH,.HCI (81,1 1, 1,2 Mo, 3,00 5xB.) u TEA (158,3 1, 1,6 moms, 4,00 2xB.). [Tocne me-
peMermmBanus B Teuenue 2,5 9 nmpu 85°C, MOIyIeHHYIO0 CMECh OXJIaXIall 10 KOMH. TEMIT. 1 KOHIIEHTPHPOBAIH
TIPH TOHM)KEHHOM JaBiieHuH. OCTaTOK OYHUIIaIu XxpoMarorpadueit ma cuukarene (JIXM/MeOH) ¢ momydennem
80 1t (99%) (1Z)-N-rugpoxcu-1-(rugpoxcuuMuHoO)-2,3-nuruapo-1H-nanen-5-kapbokcnnmuiamMmuia B BHIE
TBEPJIOTO BEIIECTBA JKEJITOTO IBETA.

3. CuHTE3 MPOMEKYTOTHOTO COeTMHEHUS 37-4:

HO. { O~
T \o)T N 0 :
HN O N
\ Dioxane, reflux A
N-OH N~oH
37-3 374
K pactBopy (1Z)-N-rumpokcu-1-(ruapokcuuMuHO)-2,3-auruapo- 1 H-uaaen-5-kapookcunmunamun (30 r,
146 mmous, 1,00 3kB.) B quokcane (60 mur) nmpubassum (1,1-mumerokcudTron)aumetninamunaa (20 r, 150 MMoutb,
1,00 skB.). ITocne mepememmBanus B TeueHne Houu npu 90°C moaydeHHYI0 CMECh KOHIICHTPUPOBAJH MPH T10-
HIDKEHHOM JaBiieHnH. OcTaTok ouniain xpomatorpadueii Ha cumkarene (EA/PE) ¢ nomyuenunem 22 t (66%)
N-[(1Z)-5-(5-meTun-1,2,4-okcamuazon-3-mwn)-2,3-quruapo- 1 H-unaeH- 1 -uinaeH |rTugpoKCHuiIaMiHa B BHJIC TBEp-
JIOTO BEIIECTBA KOPUYHEBOTO LIBETA.
4. CuHTE3 MPOMEKYTOUHOIO coeiuHeHus [:

O-N O-N
,—{\ { ’-<\ \
N NaBH,, MoO5 N
\ MeOH/THF
N~-oH NH,
37-4 I
K pactBopy N-[(1E)-5-(5-meTmn-1,2,4-okcannazon-3-min)-2,3-qurunpo- 1 H-uanen-1-

wiaeH [rugapokcmwiamuna (15,6 T, 68,1 mmons, 1,00 3kB.) B cMmect MeOH u TT'® (300/300 mu1) moprmsMu 10-
6apmsu MoO; (19,8 T, 138 mmos, 2,00 3xB.) u NaBH, (10,4 1, 273,68 MmMons, 4,00 3kB.). [Tocne mepemernirpa-
HHS B TEUCHHE HOYM IPU KOMH. TEMII., pEaKIIMOHHYIO cMech roracuny npubdasnenneM NH4Cl (Boxn.) (50 M) u
KOHIICHTPUPOBAIA TPHU IOHIKCHHOM JaBieHuH. (OCTaToKk ouHInanu XxXpomarorpadueili Ha cHIHMKarene
(AXM/MeOH) ¢ nonmydenuem npoxaykra. Janusnii npoaykt pactupanu ¢ EA:PE (1/10) ¢ momyyenuem 11 r (75
%) 5-(5-metmn-1,2,4-okcagnazon-3-mn)-2,3-muruapo-1 H-uanen-1-amnaa (mpoMexyrounoe coenuaenue I) B
BHJE Oeoro TBEpAOTO BemecTa ¢ MetammudeckuM oTreakom. HPMC (OC) m/z 199 (M-17).

'H-sIMP:(IMCO, 300 MI'w, m.z1.): & 7,99 (2H, c), 7,66 (1H, M), 6,49 (2H, c), 4,56-4,51 (1H, T, J=7,2),
3,16-3,00 (1H, m), 2,92-2,82 (1H, m), 2,66 (3H, c), 2,44-2,43 (1H, m), 1,99-1,80 (1H, m)

ITpumep 38.

IIpomexytounoe coenunenue I1.

1. CuHTE3 MPOMEKYTOUHOTO coenHeHus 38-2:

’ Br
THF, BHz-Me,S @

O OH
38-2

K pactBopy 5-6pom-2,3-nuruapo-1H-uanen-1-ona (50 r, 237 mmomns, 1,00 5xB.) B8 TED (400 mur) mpubas-
nsma (3R)-1-metnn-3,3-mudennnrexcaruaponuppoiio| 1,2-c][1,3,2]okcazobopon (IM B PhMe ) (37 ma, 0,15
9KB.) B atMoc(depe azora. 3a 3THM IMOCIIEIOBAIO MPUOABJICHUE O KamisiM Oopana-mMetwicynbduma (10 M B
TE®) (32,2 1, 1,4 5xB.) ¢ nepememuBanueM npu -10°C B teuenue 1 u. [Tocne nepememuBanus B TeueHue 3 4a-
coB npH -10°C, peakIMOHHYIO CMECh MOTacWJIM MEJICHHBIM nobasnenneM Boxs! (200 min). [lomydenHstit pac-
TBOp TpH paza skcrparuposamu EA (200 mir). OObeanHEHHBIE OpPraHUYECKHE CJIOW IIPOMBIBAIM COJIEBBIM pac-
TBOpOoM (300 M), cymmim Haj Ge3BOAHBIM CYJIb(GAaTOM HATPHS M KOHIEHTPUPOBAJIM NPH MOHMKCHHOM JaBJie-
HUH. OCTaTOK OYMINAIM C MOMOLIBI0 XpoMmarorpadun Ha cunukarene (ymakosanHbeiii 1% TEA B PE) (EA/PE,
1/3) ¢ momyuennem npoxykra. JaHHbIH TpoxyKT pactupanu ¢ rekcaHoM (300 mi) ¢ momyuenueM 38 r (75%)
(1S)-5-6pom-2,3-muruapo-1 H-unnen-1-oma B Buae TBEpAOTO BemiecTBa OnemHo-xkenroro msera. HPMC (OC)
m/z 339 (M-17).

Br
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2. CuHTE3 NPOMEXKYTOUHOTO coeTuHeHus 38-3:

Br
@ DPPA, DBU
Tol

OH N3
38-2 38-3

K pactBopy (1S)-5-6pom-2,3-quruapo-1H-unnen-1-ona (42 r, 197 mmons, 1,00 5kB.) B Tosryosne (500 mur)
npubasnsitn DPPA (74,29 1, 269,95 mmons, 1,37 3kB.) B atMocdepe azora. K ganHoi cmecu npudasimsiin DBU
(45 1, 295 mmons, 1,50 skB.) o kamnaM ¢ nepeMemrBanueM npu 0°C B Teuenue 1 4. Ilocne nepeMemuBaHus B
teuenne 3 4 pu ot 0 1o 15°C, cmeck pazdasimsn EA (400 mit), Tproksl mpoMbiBaiy Boxoi (400 mir), cymmmm
HaJl 6e3BOAHBIM CyIb()aTOM HATPHSA U KOHLEHTPUPOBAIH IPH MOHKEHHOM AaBieHUH. OCTaTOK OYMILNAIN XPO-
MaTorpadueit Ha cumkarene (ymakoBaHHbI ¢ 1% TEA B PE) (PE) ¢ monmyuenunem 44,4 r (95%) (1R)-1-a3umo-5-
6pom-2,3-guruapo-1H-unzneHa B BuAe Macia TEMHO-KOPHYHEBOTO LBETa. Macio TEMHO-KOPHYHEBOTO ILIBETA
WCTIONIB30BaJIH IS cleAytomeii ctanuu 6e3 nanpHeimei ounctku. HPMC (3C) m/z 195, 197 (M-42).

3. CuHTE3 MPOMEKYTOTHOTO coemnHeHUS 38-4:

Br Br

SNnCi, 2H,0

Br.

MeOH
N3 NHZ
38-3 38-4

K pactBopy (1R)-1-a3umo-5-6pom-2,3-nurunpo-1H-unnana (44,3 v, 186 mmons, 1,00 3xB.) B MeOH (600
M) ocToposkHo npubasisn SnCl,,2H,0 (76 , 337 mmons, 1,81 skB.). [locie mepememmBanysi B TeUeHUE HOUU
Ipu KOMHATHOW TemIieparype, cMech pazbasimsuin EA (500 mu) m NaOH (2 N, 700 mi), mepeMeniuBad mpu
KOMHATHOW TeMmIieparype B TedeHue | 94 u GpumbTpoBamu. OuibTpar OTASTWIN, U BOTHBIN CIOH dKCTParupoBaiu
EA (300 mu). O6beuiHeHHBIE OpraHndeckre ciion aABax bl akcTparupoBaym HCI (1 N, 500 mut), 1 BoJHBIE clloH
o0penuHsuTH. pH BOIHBIX cioeB qoBoAWIH 10 11 ¢ MOMOIIBI0 THAPOKCHAA HATPUs (HACHII.) U TPU pa3a dKCTpa-
rupoBam EA (300 mur). OObenMHEHHBIE OpTaHWMYECKHUE CJIOW CYIIMIU HaJl 0€3BOJHBIM CYNIb()aToM HATPHS U
KOHIEHTPUPOBAJIM IPH MOHIKEHHOM paaBieHuH ¢ nomyderuem 31,8 T (80%) (1R)-5-6pom-2,3-quruapo-1H-
uHJIeH-1-aMuHa B Buae Macia xkentoro nsera. HPMC (3C) m/z 195, 197 (M-16).

4. CuHTE3 MPOMEKYTOUHOTO coeiuHeHus 38-5:

ar. Br.

Bog,O

DCM, TEA
NH; _NH
Bog
384 38.5
K pactBopy (1R)-5-6pom-2,3-guruapo-1H-unnen-1-amuna (31,8 t, 150 mmoms, 1,00 axB.) B JIXM (500
M) mpubasisia TEA (22,7 1, 224,76 MmMonb, 1,5 9kB.) 1 1o KaruisMm mpubasisumm pactsop (Boc),O (39,2 T, 180
MMoJTb, 1,20 3kB.) B IXM (150 mur) npu -5°C B Teuenue nepuoaa 45 muH. CMech 3aTeM HarpeBaid 1O KOMH.
TEMIL., TIEpEMEITHBAIIN TTPU KOMH. TEMII. B TeueHue 2 4, pazoasisumu JIXM (200 mur), ABaXkIbI MPOMBIBATH BOIOM
(500 mur) u conebiM pactBOopoM (200 mur), cymun Han O€3BOAHBIM CYJIb()ATOM HATPHS U KOHIEHTPUPOBAIU
IpY MTOHW)KEHHOM JaBieHuH. [Ipoaykr pactupanu co cmeckto rekcanoB (300 mun) ¢ momydyenuem 38,7 T (83%)
tper-0ytHa N-[(1R)-5-6pom-2,3-nurnapo-1H-unnen-1-mi]kapbamara B BuAe Oenoro TBEpIOro BEIIECTBA.
HPMC (3C) m/z 256, 258 (M+H-56).
5. CuHTE3 MPOMEKYTOUHOTO coenuHeHus 38-6:

Br. NC
KsFe{CN)g.3H,0
2nd-Xphos, X-phos, KOAc b
Boc” NH dioxane/H,0, 105°C Bac”
38-5 38-6

K pactBopy tper-0ytin N-[(1R)-5-6pom-2,3-nuruapo-1H-unnen-1-unjkapbamara (25,5 r, 81,7 mmous,
1,00 skB.) B quokcane (270 mur) nodasmsum K Fe(CN)g, 3H,0 (17,3 1, 41 mmouts, 0,50 5KB.), peiBapUTEIBHBINA
karanu3atop XPhos 2-ro mokonenus (965 mr, 1,23 mmons, 0,02 3kB.), X-phos (584 wmr, 1,22 MmMounb. 0.01 3kB.) u
pactBop KOAc (16,0 T, 163 mmous, 2,00 5kB.) B Boae (270 mu) B atmochepe azoTa. [Tocie nepeMemmuBaHus npu
105°C B Tedenune 5 4, mosrydeHHBIH pacTBop pazbasmsum EA (500 mu). TBepable BemecTBa yaalsiau GuibTpo-
BaHreM. OUIBTpaAT OTICIHIIN, U BOAHBIN cioi nBaxapl skcTparupoaid EA (300 min). O0beIMHEHHBIE OPTaHU-
YeCKHe CJIOW MPOMBIBAIH COJIEBBIM pacTBopoM (300 mi), cymmnu Haa O0€3BOTHBIM CYIb(GaTOM HATPHS M KOH-
LCHTPUPOBATHN IPH MOHWXCHHOM naBieHuH. OcTaTok ouminanu xpomarorpadueii Ha cummkarene (EA/PE,
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15/85) ¢ momyuernem 20 T (94%) tper-OyTun N-[(1R)-5-1mtmano-2,3-muruapo-1H-unnen- 1-unjkapdbamara B BUIC
6enoro TBepaoro Bemectea. HPMC (3C) m/z 259 (M+H).
6. CuHTE3 MPOMEKYTOTHOTO coenHeHus 38-7:

NC NH
HO~NH; 1l HO“E

N TEAEtOH, 75°C

Boc

386 387

K pactBopy ruapokcuinamuna ruapoxiopuna (18,7 v, 269 mmons, 2,0 skB.) B EtOH (600 1, 13,0 Moms, 96
9kB.) nobasmsum TEA (27,4 T, 271 MmMoinb, 2,00 3kB.) u TpeT-0yTui N-[(1R)-5-tmano-2,3-muruapo-1H-unnen-1-
mi|kap6amat (35 T, 135,5 mmonb, 1,00 5kB.) B atmocdepe N,. [Tocire nepememmBanus npu 75°C B TeueHue 2 9,
TOJTYYEHHYIO CMECh KOHIIEHTPHPOBAIIM MPHU TOHKEHHOM JIaBIIEHUH ¢ mosrydenneM 45 T tpet-0ytuin N-[(1R)-5-
(N-ruapoxcukapoamumuow)-2,3-quruapo- 1 H-uaaen-1-unkapbamata B BuIe OOTO TBEPAOTO BEIIECTBA C
METaJUIMYECKUM OTTCHKOM. bernoe TBeproe BEemIeCTBO ¢ METAIUTMYCCKIM OTTEHKOM HCITOJB30Ball HA CIICIYIO-
e cragum 6e3 panpHeimelt ouncrkun. HPMC (3C) m/z 292 (M+H).

7. CuHTE3 MPOMEKYTOUHOTO coenuHeHus 38-8:

NH

! o
MO, ~N
N Nort 4

H O N

HN‘—BGC

HN~goc

Dioxane, 80°C
38-7 38.8

K pactBopy TPEeT-OyTHI N-[(1R)-5-(N-runpokcukapbamumuaonn)-2,3-auruapo- 1 H-uanen-1-
wi]kapbamara (5 T, 17,2 mMosb, 1,00 5kB.) B iuokcane (30 mur) mpubasisiin (1,1-1MMeTOKCHITHIT) TMMETHIIAMUH
(4,6 T, 34,2 mmons, 2,00 5kB.) B atMocdepe a3ora. [Tocne nepememuBanus npu 80°C B TeueHUE 2 9, CMECh pa3-
6aBistmi Bogoit (30 mur) u Tprkabl skctparupoBanu EA (50 mir). OObeMHEHHBIE OPTraHUYECKHE CIOM TPYKIBI
MIPOMBIBAIA COJIEBBIM pacTBopoM (30 mi1), cymuimm Haja O€3BOAHBIM CyIb()aToM HATPUS M KOHIECHTPHUPOBAIH
NIPY TIOHIKCHHOM JaBieHuu. [IpoaykT pactupanu co cmecbio EA u rekcaHoB ¢ momyueHueM 2,8 r (52%) tpet-
oytun N-[(1R)-5-(5-metun-1,2,4-okcamuazon-3-un)-2,3-nuruapo-1 H-uanen- 1 -wi|kapbamara B BUIE TBEPIOTO
BemecTBa OienHo-xenroro eera. HPMC (OC) m/z 316 (M+H).

8. CuHTE3 MPOMEKYTOTHOTO coenuHeHus 11:

O-N
O~N |
,{\N i ’_{\N

TFA, DCM

HN-pgc

Y NH;
18-8 ~Boc i

K  pactBopy  tper-Oytun  N-[(1R)-5-(5-metun-1,2,4-okcanuazon-3-mun)-2,3-nuruapo-1 H-uamen-1-
nmi|kapbamata (2,8 T, 9,0 mmoib, 1,00 5kB.) B IXM (30 M) mpubaBisiimm TpUPTOPYKCYCHYIO KHCIOTY (5 MI).
[Tocne mepemenmmBanus B TeUeHUE 4 4 MpH KOMHATHOW TeMIepaType, NOJYyICHHYI0 CMECh KOHIICHTPHPOBAIH
TIPY TIOHWKEHHOM faBiieHnn. OctaTok pacTBopuiu B cmecu EA (20 mur) u Boas! (5 mi). pH pactBopa moBoauiu
o 10 ¢ moMomipio kKapOoHaTa HATPUs (HACKHINI.) M KOHIEHTPUPOBAIM TPU MOHIKEHHOM naBieHud. OCTaToK
OYMINAIH Ha cuiukareneBoil komonke ¢ JIXM/MeOH (10/1) B kxauectBe 3mroeHTa ¢ nonydenuem 1,1 T (56%)
(1R)-5-(5-meTmn-1,2,4-okcamuazon-3-mwi)-2,3-auruapo- 1 H-uanen-1-amuna (mpomexxyrounoe coeaunenue 1) B
Buze 6enoro TBepaoro Bemectsa. HPMC (3C) m/z 199 (M-16).

'"H-sIMP: (400 MT', IMCO-dg, m.11.) & 7,85-7,76 (m, 2H), 7,49 (x, J=7,8 T, 1H), 4,22 (1, J=7,8 T', 1H),
2,91 (nmn, J=16,0, 8,7, 2,8 T'u, 1H), 2,75 (ur, J=16,4, 8,7 I'u, 1H), 2,63 (c, 3H), 2,36 (uta, J=12,3, 7,5, 2,8 Iy,
1H), 2,17 (¢, 2H), 1,62 (nar, J=12,3, 9,4, 8,6 I';, 1H).

ITpumep 39.

IIpomexytounoe coequnenue II1.

1. CuHTE3 MPOMEKYTOUHOTO coenHeHus 39-2:

i
Br. OH ?\ Br o}
\Q +-BuOK, DMSO \@2
4 OH
38.2

K pactBopy 4-6pom-2-ruapokcudensansaeruaa (31,5 r, 156 mmois, 1,00 sks.) B IMCO (500 mu) npubas-
msum S,S-mumermwiMerancynbuammmonua (41,3 r, 188 mmonb, 1,20 3kB.). Cmech oxnaxaamu go 0°C u mop-

134 -



043133

usivu ipudasisuy t-BuOK (21,0 r, 187 mmous, 1,20 3kB.) npu 0°C B Teuenue nepuoaa 15 mun. CMech 3ateM
HarpeBaiu 0 KoMH. TeMil. [locne mepeMernBanus B TedeHue 1,5 9 IpU KOMHATHOM TeMIepaType, MOTyIeHHBIN
pacTtBop pasbasisum Bomoit (500 M) u geThipe pasa skcrparupoBanu EA (400 mi). O0bemuHEHHBIE OpraHuye-
CKHE CJIOM MPOMBIBATIM COJIEBBIM pacTBOopoM (400 mur), cymmnm Haja 0e3BOAHBIM CYIb(GaTOM HATPUS M KOHIICH-
TPHUPOBAJIH TP MOHWKEHHOM JaBIICHHIH C TOIyIeHHEM MaTeprana. DTOT MaTepran 00beIUHSIIN C IPEIBIIyIIeH
nopiyelt (B TOH ke 3arpyske) u ounmiany xpomarorpadueit Ha cunukarene (EA/PE, 1/4) ¢ monydennem 51,7 T
6-6poM-2,3-murunpo-1-6eH3odypan-3-ona B Buje 0eoro TBepAoro BemecTsa. [IpoaykT xpanuiu B atMochepe
No.
2. CuHTE3 NPOMEXKYTOUHOTO coequHeHus 39-3:
Br\@? DPPA  Br i:[og
OH DBU, Toluene Ny
39-2 39-3
K pactBopy 6-0pom-2,3-aurunpo-1-6en3odypan-3-oma (30 r, 140 mmoins, 1,00 3xB.) B Tosryose (480 mi) B
atmocdepe N, mobasmsiin DPPA (42,2 T, 153 mmons, 1,10 3kB.) u mo karusaM nobasmsumn pactBop DBU (23,3 1,
153 mmons, 1,10 akB.) B Tomyosne (20 min) npu 0°C B Teyenue nepuoaa 30 muH. [locie nepemeimnBanus npu
15°C B Tedyenue 3,5 4, noxydeHHsIH pactBop pazbasmsut EA (500 mir), mpombIBaimm coseBbIM pactBopoM (300
MIT), CYIIWIN HaJ 0€3BOJHBIM CyIb()aTOM HATpPHs, KOHICHTPUPOBAIH IPU TOHIDKCHHOM [ABICHUN W OYHIAIN
xpomarorpadueii Ha cunmkarene (EA/PE, 1/9) ¢ momxydenuem 30 r (90%) 3-a3zumo-6-Opom-2,3-muruapo-1-
OeH30(dypaHa B BHJIC Maca XKeJITOTO IBETA.
3. CuHTE3 MPOMEKYTOTHOTO CoeTMHeHUS 39-4:
Bfm PPh,, KOH  Br 0
THF, H,0 \@2
Na NH;
39-3 394
K pactBopy 3-a3uno-6-6pom-2,3-muruapo-1-6ensodypana (28 r, 117 mmoins, 1,00 skB.) B TT'® (400 M)
npubasmsui PPh; (45,8 T, 175 mmons, 1,50 2xB.) nmpu koMmH. Temtl. [locie mepememmBanus B TedeHe | 9, CMeCh
BBUIMBAJIN B pacTBOp ruapokcuna kamus (16,3 r, 291 mmons, 2,49 skB.) B Boxe (100 mi) u nepeMelinBany B
TeYeHHe AOMOJHUTENbHBIX 3 4. CMech 3ateM HarpeBasv 10 55°C B TedueHue 2 4, OXJaXJaldu A0 KOMH. TeMil. 1
pasbasmsuin EA (500 M) u coneBeiM pactBopoM (200 mir). BoaHsrid cioit aBaxxabl skctparupoBaim EA (300
wi1). OObeAMHEHHBIE OPraHMYECKHE CIIOM TIPOMBIBAIN COJIEBBIM pacTBopoM (300 mir), cymmum Hajx O€3BOTHBIM
CyIb(aToM HATpHs, KOHIICHTPUPOBAIN IPU MOHWKEHHOM JaBJICHHH U OYHIAIN XpoMaTorpadueil Ha CHITHKare-
ne (MeOH/EA, 1/9) ¢ nonyuennem 18 r 6-6pom-2,3-muruapo-1-6enzodypan-3-aMrHa B BHIE Macia >KeJITOTO
IBETA.
4. CuHTE3 MPOMEKYTOUHOTO coenHeHus 39-5:
Br ) Bog0 B0
L S,
NH, TEA, DCM HN—Boc
39-4 39-5
K pactBopy 6-06pom-2,3-murumpo-1-6en3odypan-3-amuna (18,1 r, 84,6 mmomns, 1,00 skB.) B JIXM (200
M), oxnaxaeHaomy 1o 0°C, B atmochepe N, nodasmsuin TEA (17,1 T, 169 MMoub, 2,00 5KB.) 1 10 KaIwisM J0-
6asisun pactBop (Boc),O (18,4 1, 84,3 mmodb, 1,00 2xB.) B JIXM (200 mur). Cmech 3aTeM TiepeMelnBalIi Py
KOMH. TeMIl. B TeueHue 4 4, pazbapmsumm JIXM (400 mu), mpombiBamu Bomow (400 MiT) U COJIEBBIM PacTBOPOM
(400 M), cymmnu Han 0e3BOIHBIM CyIh(aTOM HATpHS, KOHICHTPUPOBAIH MPH MOHMWKEHHOM JAaBJICHUU M OYH-
manu xpomarorpaguei Ha cunukarene (EA/PE, 6/94) ¢ momydenuem 18,4 r (69%) tper-0yrnn N-(6-6pom-2,3-

quruapo-1-6erzodypan-3-mwi)kapbamara B BUe 0€I0ro TBEpAOTO BENIECTBA C METAIUTMICCKUM OTTCHKOM.
5. CuHTE3 MPOMEKYTOUHOTO coetuHeHus 39-6:

Br O KFe(ON)g3H,0 NG o)
2nd-Xphos, X-phos
HN—-goc KOAc, dioxane/Hp0 HN~goc
38-5 396

K pactBopy Tper-Oytun N-(6-6pom-2,3-nmuruapo-1-6enzodypan-3-mn)kapdbamara (17,4 r, 55,3 mmons,
1,00 3kB.) B muokcane (260 m) nodasisimn FeKy(CN)g, 3H,0 (11,7 1, 27,7 mmons, 0,50 3kB.), X-phos (400 wmr,
0,84 mmonb, 0,02 3kB.), npenBaputTebHbIA Katamu3atop 2G-Xphos (650 mr, 0,83 mmonb, 0,01 5kB.) U pacTBOp
KOAc (11 r, 112 mmoms, 2,03 3kB.) B Boge (260 mi) B atMocdepe azota. [locne nepemenmBanus npu 80°C B
TeueHne 4 4, moy4eHHbIH pactBop pa3zdasisimn EA (500 mMi1) n GuiabTpoBasM ISt yAQICHHS TBEPBIX BEILECTB.
Bonnerii cnoii Tprwkasl dkctparupoBasii EA (300 mim). O0bennHEHHBIE OpPTaHUYECKHE CIIOW MPOMBIBAIHN COJIe-
BEIM pactBopoM (300 mur), cymwmn Hag 6e3BOTHBIM CYNIb()aToM HATPHs, KOHIEHTPUPOBAIN MPH MOHWKECHHOM
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JIaBJICHUM 1 OYMIIAIH Xpomarorpadueit Ha cunukarene (EA/PE, 19/81) ¢ nonyuennem 14,3 T (99%) tper-OyTHn
N-(6-1tmano-2,3-nmuruapo-1-6enzodypan-3-mn)kapdamara B Buae 0€JI0ro TBEPAOTO BEIIECTBA C METAJUTHUECKUM
OTTECHKOM.
6. CuHTe3 mpoMexyTodHoro coenuuerus 11
HO.

NC ¢] ~NHz HC

HO HN Q

NaHCO;, MeOH
HN-- 3
Boc HN-Boc

il

K pactBopy Tper-0ytun N-(6-nmano-2,3-nuruapo-1-6ersodypan-3-mn)kapdbamara (13,3 r, 51,1 Mmoib,
1,00 3kB.) B MeOH (270 M) mo6asmsztn HONH,.HCI (7,06 T, 102 Mmmodb, 2,00 3KB.) 1 THAPOKApOOHAT HATPHUS
(13 r, 155 mmomns, 3,03 3kB.). [locne mepemermBanus B TedcHue 80°C B TeucHue 4 9, TBEp/bIC BEIIECTBA OT-
¢unbTpOBAIM M QUIBTPAT KOHIEHTPHPOBAIN NP NMOHW)KEHHOM JaBieHUH ¢ noiydeHueM 14,3 r (95%) tper-
oyt N-[6-(N-ruapokcukapbaMuMuaowni)-2,3-muruapo-1-oenzodypan-3-mi]kapbamara (IpoMexyTodHOE CO-
enunenue 111) B Buae 6e10ro TBEpAOTo BElleCTRa.

ITpumep 40.

IIpomexytounoe coenuuenue V.

1. CuHTe3 MpOoMeKyTOUHOTO coenuHeHus 40-2:

39-6

N

Gl
Br OH @"\N{ Br oH
VRN
DCE, MeOH, reflux Cl
O o}

40-2

K pacrBopy 1-(4-6pom-2-runpokcudenmn)atan-1-ona (35 r, 163 mmons, 1,0 skB.) B cmecu DCE (800 mun)
1 MeOH (320 mu) npubapmsii OeH3UNTpUMeTHIa3aHmi quxinopuonanuy (113 r, 325 mmons, 2,0 3kB.) B aTMo-
cthepe azora. Cmech nepemenmBasid ipu 70°C B TeueHue 4 9; oXJaXkaadd 0 KOMH. TEMIL.; KOHIIEHTPUPOBAIN
TIPY TIOHWKEHHOM JIaBJeHNH ; pacTBopsud B JIXM (800 mu); mpombiBamu Boaoi (400 mir), COJIEBBIM pacTBOPOM
(400 M) m NaHSOj5 (5%, 500 mur); cymmmm Hax Na,SO,4; ¥ KOHIICHTPUPOBAIH IIPHU MOHWKEHHOM IaBIICHHH C
nosrydenueM 45,3 T 1-(4-6poM-2-ruapokcudeHm)-2-XI0pITaH-1-0Ha B BUAE TBEPAOTO BEIIECTBA KOPHIHEBOTO
BETA.

2. CuHTe3 mpoMekyTogHoro coenunenus 40-3:

Br OH Br 0
TEA
Cl CHLON, rt 5

0
40-2 40-3

K pactBopy 1-(4-0pom-2-runpokcudeHrn)-2-xopaTan-1-ona (43,1 r, 173 mmons, 1,0 3xB.) B ACN (1,2 m)
npubasisim pactBop TEA (26,2 1, 259 mmons, 1,0 5kB.) B ACN (15 mur). CMmech nepemernBaiy B Te4eHue 2 4,
KOHILEHTPUPOBAJIH ITPY NOHIKEHHOM JaBJIEHHH, TOBTOpHO pacTBopsiv B EA (800 mur), mpoMeiBanu Bonoit (400
MJI) ¥ COJIEBBIM pacTBopoM (400 mur), Cymwim Haa O€3BOJHBIM CYIb(PaToM HATPHs, KOHIIEHTPUPOBAIN TIPH TI0-
HIDKEHHOM JIaBJICHUN M OYHIIaiy xpomarorpadueit Ha cunukarene (IXM/PE, 3/7) c momyuenuem 15 T (41%) 6-
O6pom-2,3-muruapo-1-6er3odypan-3-oHa B BUJE TBEPIOTO BEUIECTBA JKEITOTO I[BETA.

3. CuHTE3 MPOMEKYTOTHOTO coenuHeHus 40-4:

{5.5)-N-(p-Toluenesulfonyi)-

Br O_  1,2-diphenylethanediamine{chloro) B O
{p-cymenelrutheniuml)

8] FA, TEA, DCM, rf, 12h OH

40-3 40-4
K FA (14,6 r, 318 mmousb, 3,5 9kB.), oxnaxaeHaoi no 0°C mo kxamsam npubaistmn TEA (27,5 T, 272

MMoJIb, 3,0 3KB.) ¢ mepeMermBaHieM B atMocdepe azora. K maHHON cMmecu Mo0aBisin pacTBop 6-Opom-2,3-
quruapo-1-6ensodypan-3-ona (19,4 r, 90,9 wmmoms, 1,0 »xB.) B AXM (500 ma) u (S,S)-N-(m-
TOTyONCYIbhoHM)- 1 -2-mudenmmTanauamMuH(xmop )(n-kymon)pyreaus(Il) (1,65 r, 2,6 mmons, 0,03 23kB.).
CMech nepeMenIMBai B TeYSHHUE HOYM TP KOMHATHOHM TeMIieparype ¥ BbumBaiu B BoAy (500 mur). ITomydeH-
HBIA pacTBOP TPYXKABI dkcTparupoBaiu XM (500 mur). O0benMHEHHBIE OPTAHUYECKUE CIIOW TIPOMBIBAIIU COJIC-
BBEIM pactBopoM (500 mur), cymwmy Hag 0e3BOTHBIM CYJIb()aToM HATpHs, KOHIEHTPUPOBAIN MPH MOHWKEHHOM
JABJICHUH M OYUIIaiH Xxpomarorpadueii Ha cunmkarene (EA/PE, 1/9) ¢ momyuennem 13,4 T (69%) (3R)-6-6pom-
2,3-muruapo-1-6en3odypan-3-ona B BHIC TBEPAOTO BemiecTBa xenroro meera ¢ 96% ee. (Chiral SFC, CHI-
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RALPAK AD-H 4,6x100 MM, 5 Mkm).
4. Cunre3 npoMexyToyHoro coeaunenus 40-5:
- DBU, Tol
OH (°C~r.t, overnight N
40-4 405

K pactBopy (3R)-6-6pom-2,3-nuruapo-1-6en3odypan-3-omna (13,4 r, 62,3 mmons, 1,0 5kB.) B Toyosne (250
M), oxnaxaeHaomy 1o 0°C, no6asnsuin DPPA (20,6 T, 74,8 MMomb, 1,2 9KB.) H IO KaruisaM J00aBISIIA PacTBOP
DBU (14,2 1, 93,3 MmMoms, 1,50 3kB.) B Tomyoure (50 mir). CMech epeMEIIUBalId B TCUCHHE HOYH, BHUIMBAIH B
EA (500 M), qBaskapl poMBIBa Boo# (250 mit) 1 coneBbIM pacTBopoM (250 M), cymmnm Hal 0e3BOTHBIM
Cynb(aToM HATpHs, KOHIICHTPUPOBAIN IPU MOHWKEHHOM JaBJICHHH U OYHIAIN XpoMaTorpadueil Ha CHITHKare-
ne (EA/PE, 5/95) ¢ nonydenuem 10,4 T (3S)-3-a3umo-6-6pom-2,3-nuruapo-1-6en3odypana B BUae Macia Keil-
TOTO IIBETA.

5. CuHTE3 MPOMEKYTOIHOTO coenuHeHus 40-6:

\@2 THF, KOH, H0

Na Nk,

40-5 40-8

K pactBopy (3S)-3-a3umo-6-6pom-2,3-nuruapo-1-6enzodypana (10,4 r, 43,5 mmonb, 1,0 5xB.) B TTD (150
M) mobasinsimu PPhs (22,8 T, 86,8 mmomns, 2,0 3kB.) U pacTBOp ruapokcuaa kanus (6,1 r, 108 mmorns, 2,5 3kB.) B
Boze (40 mi). Cmech nepememuBany npu S0°C B TedueHue | 94 ¥ KOMH. TEMII. B TeUeHUE HOYH. BOTHBIN cioi
Tprk bl dkcTparupoBasi EA (100 mur). OO0beMHEHHBIE OPTAHUYECKUE CIIOM IMPOMBIBATH COJIEBBIM PACTBOPOM
(100 ™M), cymmnu Hag 6e3BOIHBIM CyIh(aTOM HATPHS, KOHIICHTPUPOBAIH MIPH MOHMKEHHOM JAaBJICHUU M OYH-
manu xpomarorpagpuei Ha cunukarene (EA) ¢ momydennem 10,6 r (3S)-6-6pom-2,3-quruapo-1-6ensopypan-3-
aMHHA B BUJIC Macja )KeJITOro IBETa.

6. CuHTE3 MPOMEKYTOYHOTO coenHeHus [V:

B’\@‘? Boc,0 Br\g\oe
TEA, DCM
NH; HN-Bgoe

40-6 v

K pactBopy (3S)-6-6pom-2,3-guruapo-1-6emzodypan-3-amuna, (10,6 r, 49,7 mmons, 1,0 skB.) B JIXM
(200 ™), oxnaxkaeaHoMy 10 0°C, mo karism mobasisun TEA (10,0 T, 99,2 mmons, 2,0 9kB.) u pactBop Boc,O
(11,9 r, 54,6 mmomsb, 1,1 3xB.) B IXM (50 mu) B Teuenue nepuoga 30 mua. CMech TiepeMennBaId IPY KOMH.
TEMII. B TEUCHHUE HOYH, BEUIMBAIH B Boay (300 mu), u Tpwk el dkcTparupoBasid JIXM (300 min). O0bemnHEHHBIS
OpraHWYECKHEe CIIOW MPOMBIBAIM COJEBBIM pacTBopoM (500 mur), cymmiam Haj O€3BOJHBIM CyIb(haToM HATpHs,
KOHIICHTPUPOBAJIH IIPH TIOHMKEHHOM JaBJIEHUH M OuuIain Xxpomarorpadueit Ha cunukarene (EA/PE, 60/40) c
MOJIYYCHHEM TPOMEKXYTOYHOTO NPOIYKTa, KOTOPHIH pacTHpaiu ¢ 3TaHoyioM/Bonoi (5/4) ¢ momydenuem 9,2 v
(97% ee) tper-0ytun N-[(3S)-6-0pom-2,3-muruapo-1-6en3odypan-3-mwi]kapdamaTa (IPOMEKYTOIHOE COCITUHE-
uue V) B Buze 6enoro teepaoro Bemectea. HPMC (3C) m/z 258, 260 (M+H-56).

'"H-sIMP: (300 MT', IMCO-dg, m.11.) 8 7,53 (1, J=7,6 T', 1H), 7,25-7,16 (m, 1H), 7,05 (x, J=1,7 T', 1H),
7,03 (m, J=1,7 I'n, 1H), 5,21 (n, J=7,7 T'n, 1H), 4,66 (T, J=9,2 T'u, 1H), 4,23 (ax, J=9,6, 5,4 I', 1H), 1,38 (c, 9H).

ITpumep 41.

IIpomexxyTouHOe coenruHeHue V.

o) o o
CHgl
/\OJS'#N 3 /\OJQFN , /\OJS,N/
‘NH K2003. CH:;GN ‘N__‘ ' ‘N
N -:-N’ N.. I\E‘

N,
RT, 24 N

NaOH
HO#N
H,0, RT N

K mepememmBaemomy pactBopy 3tmin-2H-1,2,3 4-terpazon-5-kapookcmnata (100 r, 704 mmons, 1,0 3kB.) B
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ACN (750 mur) npu6aemsuim K,COs (214 1, 1,5 Mo, 2,2 5kB.). [Tocne cMechk mepeMemmuBaiy B TeueHue 15 MuH,
npubasnsun Mel (210 1, 1,47 mMoinb, 2,1 3KB.), ¥ CMeCh MepeMenInBany B TeueHue 14 4. CMech 3aTeM QHIBTPO-
BaJik, ¥ OCaJIoK Ha (uiabTpe Tpu pasza npombiBaii ACN (300 mm). O6beauHEeHHBIH GUIBTPAT 0OBEIUHSIN C
BoaabiM NaOH (4 N, 220 mu, 845 mMoutb, 1,2 9kB.) B KOMH. TeMII. U IepememmunBany B Teueane 1 4. 3atem ACN
YA POTOPHBIM UcTapeHueM, u pH BogHOTro pactBopa gooawiu 1o 1-2 ¢ momompio HCI (6 N). K manHoi
cMecH npubaBisu qocratouno EA s pactBopenust ocanka. ®a3wl pa3nensiia, ¥ BOJHBIA CIOH YeThIpe pasa
skctparuposand EA (1 ). O6benuHeHHbIe opranmdeckne Gpakiyy Cymuin Hal 6e3B0aHbIM Na,SO4 1 KOHIICH-
TPUPOBAIH TIPH TIOHIKEHHOM JaBiieHnu. Matepuan cycnennupoBanu B JIXM (165 M) u epeMenuBaim B Te-
yenue 1 4. TBepable BemecTBa codupany GpriIbTpoBaHUEM, TPHKABI TpombIBaiy JIXM (30 mur) u cymmnm B Ba-
KyyMme ¢ noiydenueM 2-metmn-2H-1,2,3 4-tetpazoin-5-kapbonoBoii kuciotsl (27 1, 30%) (mpoMexxyTo4HOE CO-
enuHenue V) B BUJE 0€JI0T0 TBEPAOTO BEIECTBA.

ITpumep 41.

IIpomexxyrounoe coequnenue VI.

2 a o Pd{dppf)Cip CH,Cly 0, 0
Br- / v ra B /
NN+ B8 o N N
[N o b KOAc, Dioxane H o] N
vt

24-2

K pactBopy N-[(1R)-5-06pom-2,3-nurunpo-1H-unnen-1-un]-1-mermn-1H-nupazon-5-kap6okcamuna (1,6 r,
5,00 mmomnb, 1,00 3kxB.) B muokcane (40 mur) mo6aemsuim Pd(dppf)Cl,.CH,Cl, (200 mr, 0,61 mmoins, 0,05 3kB.),
KOAc (1,2 r, 12,2 mmomnsb, 2,50 3kB.) u 4,4,5,5-retpamernn-2-(terpameri-1,3,2-muokcadboponan-2-mn)-1,3,2-
nmuokcaboponan (1,52 r, 5,99 mmois, 1,20 3kB.) B atMocdepe a3ora. Cmeck nepemenuBany npu 70°C B TeueHue
2 4, oXJaXJaJdu A0 KOMH. TEMII., OTMUIBTPOBAIH JIJS yAaJeHHs TBEPIBIX BEIIECTB, pa3daBimsaun EA (50 mu),
MIPOMBIBAIH BOJIOH (50 M), cynmvuii HaJl 0€3BOJHBIM CyIh(HaTOM HATPHUs, KOHIIEHTPUPOBAIN TIPH MMOHMKEHHOM
JIABJICHUH W OYHINaiu XpoMmarorpadueit Ha cummkarene (EA/PE, 13/87) ¢ monyuennem 2,05 T 1-meTmn-N-[(1R)-
5-(terpameruin-1,3,2-nmuokcaboponan-2-un)-2,3-nuruapo- 1 H-uanen- 1 -wn|- 1 H-nmupaszon-5-kapbokcamuna  (mpo-
MeXyTodHoe coequaenue VI) B Bume 6e0ro TBEpIOro BEmEeCTBa C METATMIECKIM OTTEHKOM.

[Tpumep 42.

Cunre3 coeunenus 295.

y N0
073 O,N\ J(E
FYL:“ N NH, ” F\‘)b N E N7
L HC DIEA, THF H

56 F Compound 295

K cycnensun npomexxytodHoro coeauaenus 5-6 (40 mr, 0,14 mmons, 1,0 3xB.) B TT'® (1,0 M) mpubasiis-
mu DIEA (46 vk, 0,28 mmons, 2,0 9kB.) u m3onuanatomera (15,9 mr, 0,28 Mmoib, 2,0 3KB.) IpH KOMH. TEMII.
Cwmech nepememuBany mpu 40°C B TedeHue 3 4, KOHIEHTpUpOBaIX U pacTupainn ¢ MeOH ¢ nonyuenuem 14,4
Mr (R)-1-(5-(5-(mudropmernin)-1,2,4-oxkcannazon-3-mn)-2,3-quruapo- 1 H-uaaen- 1 -um)-3-MeTUIMoueBUHBIL  (CO-
equHenne 295) B Bune TBepaoro Bemectsa. HPMC (3C) m/z 309,1 (M+H).

'H SIMP (400 MTI'ti, IMCO-dg) & 7,94-7,87 (m, 2H), 7,55 (t, J=52 T'n, 1H), 7,42-7,38 (M, 1H), 6,37 (x,
J=8,4 Ty, 1H), 5,75 (n, J=4,8 T'u, 1H), 5,18 (x, J=8,2 T'u, 1H), 3,03-2,95 (M, 1H), 2,90-2,80 (M, J=16,4, 1H), 2,62
(m, J=4,7 T'n, 3H), 2,48-2,39 (m, 1H), 1,83-1,71 (M, 1H).

Crnenyromue coeIMHEHNS OBLTH ITOJIYYEHBI CIIOCO0aMHU, aHAIOTUIHBIMU CIIOCO0Y, OMIMCAHHOMY JUIS COCTHU-
HeHus 295:

~

CogmteHne Ny FIPMO (DCrmiz
289 M=t =333.1
292 M~ —337 1
203 M=EE=3001
296 M-=H =323.1
297 M~H =349,
298 M- = 3631
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ITpumep 43.
Cunres coequnenns 304.
o.__.0
Y
o-N cl o
P ) NH; o AL
N HCH \)h\‘N N o~
N
B
31-2 | Compound 304
Z o ol

K cycnensun npomexxyrodnoro coeauaenus 31-2 (1,04 r, 3,9 mmouns, 1,0 3kB.) B JIXM (10,0 M) nmpubas-
nsima upuaH (6,2 T, 78,3 Mmmons, 20,0 2kxB.) u Metmixioppopmuat (0,44 t, 4,7 mmons, 1,2 skB.) mpu 0°C.
CMech mepeMenBaIi Mpyu KOMH. TEMIL. B TedeHne 3 4, pazbaBisuin EA, mpoMbIBaiIy BOJOW, BOMHBIN PacTBOP
NH4Cl u coneBoit pactBop, cymmian Han Na,SO4, KOHIEHTPUPOBAIM M OYHINAIA HAa CHIIUKArelle, WCIIONb3Ys
EA/HE (20-100%) B kauecTBe 2JIIOCHTA C MOIYYCHHEM TBEPAOTO BEIICCTBA. TBEpIOE BEIICCTBO PACTHPAIU C
aneToHUTpwiIoM ¢ noiyderueMm 1,03 T metmi-(R)-(5-(5-atnn-1,2,4-okcanuazon-3-wmn)-2,3-muruapo-1 H-unnen-1-
wi)kapbamara (coenunenne 304) B Buae tBepaoro Bemecta. HPMC (OC) m/z 288,2 (M+H).

'H-SIMP (400 MTI'u, metmrenxmopuna-d,) & 8,00-7,92 (m, 2H), 7,45 (m, J=7,8 I'u, 1H), 5,33-5,24 (M, 1H),
5,03 (ummp., 1H), 3,74 (c, 3H), 3,13-2,88 (M, 4H), 2,72-2,59 (m, 1H), 1,94-1,84 (M, 1H), 1,46 (1, J=7,6 'y, 3H).

Crnenyromue coeIMHEHNS OBLTH ITOYYEHBI CIIOCO0aMHU, aHAIOTUIHBIMU CIIOCO0Y, OMIMCAHHOMY JUIS COCTU-
HeHus 305:

CoeznrueHie Ne HEMC (9 iz Coepineune Neo HPMC {30 m/z

278 M-+t = 324 323 M=+t =3422
279 M-EL— 3381 326 M+ = 3402
280 M~-H=13521 327 M =344 2
282 M+H = 3101 328 M+1=3342
291 M-=H=3511 333 M = 3381
303 M-E = 2741 334 M= = 3301
304 M-H = 288,1 345 M+t =341 .1
305 Mok = 360,10 348 M = 302
306 M- =304 349 M = 200
307 M-H =302 1 350 M+ = 300
3y M= 314,10 358 Maid =344 1
320 M-H =311 359 M = 360,2
321 M-F = 3281 360 M+ = 385 2
322 M-H = 3301 361 M= 4011
323 M-+F = 3282 362 M = 386,
324 M-H - 3321 363 MEH = 400,10

[Ipumep 44.

Cunres coequnenns 551.

1. CuHTE3 MPOMEKYTOUHOTO coenHeHus 44-3:
: o DIEA, HOBE v@ o

= N HOJ\F\Nu EDCH, DMF . g%\h‘.ﬁ
HCI = ' \N'
44-3

441 442

K cMmecu 1-mermn-1H-nmpaszon-4-kap6oHoBoit kuciotsr (2,3 r, 18,2 mmoins, 1,2 3kB.), HOBt (2,1 1, 15,1
mMmoutb, 1,0 sxB.) m EDCI (5,8 1, 30,3 MmMounb, 2,0 3xB.) B IM®A (10 mn) npubasmsim DIEA (7,5 mu, 45,4
MMoJIb, 3,0 9kB.). CMech niepememuBaiy B Teuenne 10 MuH ¢ mocneayronum npubdasienueM (R)-1-amuno-2,3-
nmurunapo- 1 H-unaen-5-xkapoonurpmna 4-merunoensoncyabhonara (5,0 r, 15,1 mmons, 1,0 3kB.) U mpomonKamu
TIepeMeMBaTLCA B TedeHne Houn. K manHo#t cmecu nmpubasisuu Boay (60,0 mim). TBepaoe BemecTBo codupaiu,
npomsiBany eme Boxoi (20,0 mi) m cymmmu ¢ momydeHueM 3,5 T (86%) (R)-N-(5-mmmano-2,3-nmuruapo-1H-
uHAeH-1-un)-1-metnn-1H-mupazon-4-kapbokcamuga (44-3) B Buge 0enoro TBEpAOTO BEIIECTBA C METaJlIHYe-
ckum orrenkoMm. HPMC (9C) 267,1 (M+H).

'H-sIMP (400 MI'u, metunenxnopua-d,) & 7,86 (c, 1H), 7,74 (n, J=0,8 T'u, 1H), 7,60-7,48 (M, 2H), 7,48-
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7,42 (m, 1H), 6,06 (1, J=8,4 T, 1H), 5,69 (k, J=8,3 Ty, 1H), 3,94 (c, 3H), 3,15-2,90 (M, 2H), 2,74-2,64 (m, 1H),

2,03-1,90 (v, 1H).
HO-N )—CQ 0
) N
HoN H I

2. CuHTE3 MPOMEKYTOUHOTO coeuHeHus 44-4:
~oH sy

0
N= N
—— IN-—
N 44-4 N

44-3
K cycnemsun (R)-N-(5-nmano-2,3-murunapo-1H-uanen-1-un)-1-merun-1H-nupazon-4-kapbokcamuga (3,0
r, 11,3 Mmmouts, 1,0 sxB.) B EtOH (20,0 M) mpubasmsimn ruapoxcwiamut (50% mac./mac., 4,0 mi). Cmecs Harpe-
Baym 1o 80°C B TeueHWe 3 9 W KOHICHTPHPOBAIH Jaocyxa ¢ moiyueHueM 3,3 T (98%) (R,Z)-N-(5-(N'-
THApOKCHKapOaMuMuaonn)-2,3-nuruapo- 1 H-unnen- 1 -umn)- 1 -metun-1 H-nupazon-4-kapbokcamuna (44-4) B Buae
6eroro TBepOro BemecTBa ¢ MetayuindeckuM orrenkoM. HPMC (3C) m/z 300,1 (M+H).
3. Cunre3 coenuHeHus 551:

_OH
HoN

O
/O\HLO/
e e O P AtV
= N
HoN ﬁJ%\ O\H\N H’% _
- N— KGO .y
N DiﬁF,%oluene N

44.-4 Compound 551

K cycnmensun  (R,Z)-N-(5-(N'-ruapokcukapoamumunown)-2,3-muruapo- 1 H-uaaen-1-un)-1-metun-1H-
nupazon-4-kapookcamuaa (140 mr, 0,47 mmons, 1,0 3kB.) B cMecu Tonyorna u JIM®A (5,0 mn, 9/1) npubasssiin
MeTwI-2-MeTokcunpornanoar (165,8 mr, 1,4 mmons, 3,0 3kB.). CMech TEpMETUYHO 3aKPBIBAJIM, HArpEeBad JI0
120°C B TeyeHHE HOYH, OXJIAXKICHHYIO JO KOMH. TEMII. U OT(QMIBTPOBAIH TBEpIOEC BemecTBO. DUIbTpaT KOH-
LEHTPUPOBAIM W OYMINAIK npenapatuBHoii BOXKX B cinenyrommx ycnoBusix: (cepust Agilent 1100), konoHka,
Phenomex Genmuni, 5 mkm, 21,5x150 mM; monBmxkHas ¢asza, Boma (0,1 HCOOH) u ACN (35,0% ACN no
55,0% 3a 8 muH). OTa ounctka nana 85 mr (49%) N-((1R)-5-(5-(1-merokcuaTnin)-1,2,4-okcaguazon-3-mm)-2,3-
quruapo-1 H-unnen-1-mn)-1-metnn-1H-nupa3zon-4-kapookcamuna (coemunenue 551). HPMC (3C) m/z 368,1
(M+H).

'H IMP (400 MTI'n, metunenxmopua-d,) o 8,01 (¢, 1H), 7,96 (x, J=8,0 I'u, 1H), 7,86 (c, 1H), 7,75 (c, 1H),
7,46 (1, J=8,0 T'u, 1H), 6,20 (x, J=8,6 'y, 1H), 5,68 (x, J=8,1 I'n, 1H), 4,73 (x, J=6,7 'y, 1H), 3,92 (c, 3H), 3,47
(c, 3H), 3,15-3,04 (M, 1H), 3,04-2,92 (M, 1H), 2,76-2,62 (M, 1H), 2,05-1,89 (M, 1H), 1,66 (1, J=6,7 I'n, 3H).

Crienyromuye coeTnHEHUsT OBLTH TIOMyYeHBI CIIOCO0aMH, aHAIOTHYHBIMH CITIOCO0Y, ONTUCAHHOMY JJISI COC/IH-
HeHus 551:

CognprcHye No HeMO OO wmiz Cosmnenie No FIPMC {30 mfz

343 MHI= 3964 548 M= 396,

344 MIH= 3821 549 Mt = 3341

345 M= 33201 350 M= 3541

546 M= 3681 551 [ M<H=368.1

347 MiEH= 3361 332 M = 354,01
IIpumep 45.
Cunres coequnenns 609.
1. CuHTE3 MPOMEKYTOUHOTO CoeTMHEHUs 45-2:

Br 8r B, =0
Q’ DMF
n-Buki, B0 O,
~
45-1 45-2

PactBop 1,3-1nbpom-5-meTokcudensona (24,5 r, 92,13 mmons, 1 9kB.) B Et,O (400 M) B atmMocdepe azo-
Ta, oxyaxmaanu 1o -78°C u nepememuBany B Teuenne 20 muH npubassum n-Buli (2,5 mons/n B TT'®, 44 Mo,
1,20 3kB.) o karutsM mpu -78°C. PeakImmoHHYI0 cMech MPOI0JDKAIN ITepeMeIMBaTh B Teuenne 1 1 npu -78°C ¢
nocieayomuM npubasiearueM o kamism IM®PA (8,1 r, 110,55 mmonb, 1,2 5kB.). ITocne nepeMenuBaHus B
TedeHue 45 MuH 1pH -78°C, peakIMOHHYI0 CMECh OCTOPOXKHO Torackiti Bojoi (200 MiT) U ABaXKIIBI SKCTPArupo-
Bamu EtOAc (500 mi). O0benrHEeHHBIE OPTaHUIECKUE CIIOM KOHIICHTPUPOBAIHN MPU MOHMKEHHOM JIaBIICHUH C
MOJTy9€HUEM CMECH, KOTOPBIM JOMOJHUTENBHO pacTHpaniu ¢ TekcanoM (200mir) ¢ momydeHuem 3-Opom-5-
MeTokcuOeH3anpaeruaa (45-2) (14,5 r, 73,2%) B Buze 0e0oro TBEpIOro BEIICCTRA.

2. CuHTE3 NPOMEXKYTOUHOTO coeTuHeHus 45-3:
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0. O/

Br. O o]

0 if Br.

o oH
o TEA, FA, DMF, 100°C

~ Zdayﬁovemight o
~

45.2 45-3

K mypassunoii kucnote (10,8 1, 233,95 mmons, 3 5kB.) ipu 0°C mo karmsim npudasisuin TEA (9,5 T, 93,58
MMoJIb, 1,2 3kB.). [Tocne nepementiBanus B TedeHue 30 MUH TP KOMH. TEMII., K JAHHOH CMECH IO KaIlIsM J0-
GaBisun 3-OpoM-5-MeTokcuben3anpaerun (16,77 r, 77,98 mmoub, 1 9kB.) 1 2,2-nuMetni- 1,3-muokcan-4,6-1uoH
(11,2 r, 77,71 mmomnb, 1,00 skB.) B JIM®DA (75 mi). Peakimmonnyto cmech nepememuBany mpu 100°C B TedeHune
50 4, oxnaxnanu go 0°C, moracumu koHu. HC1 (20 M) u paz6asistimu Bogoi (500 mur). CMech TPIKABI SKCTpa-
rupoBasn JIXM (300 mur). OO6benHeHHbIE opranudeckue ciaou aBaxasl npombiBaan NaOH (1 N, 500 mur). Boa-
Hy!0 a3y oOoweauHsH, noakucisui 1o pH 2 ¢ nomomsto konn. HCI, u aBaxas! sxctparupoBaiu EtOAc (300
mit). OOBETUHEHHBIC OPTAHUYECCKHE CIIOH JTBAXKIIBI TPOMBIBAJIH COJIEBBIM pacTBopoM (500 MuT), cyrmnn Haz 0e3-
BogHbIM Na,SO; ¥ KOHLEHTPUpOBAJIM IIpU TIOHIKEHHOM JaBleHWH ¢ mnosydeHueM 3-(3-Opom-5-
METOKCH(EHMIT)IPOTIaHOBOM KHCIOTHI (45-3) (13 1, 64,34%) B BHIE Macia )KeJIToro IIBeTa.

3. CuHTE3 MPOMEKYTOTHOTO CoeTMHEHUS 45-4:
o

Br Br

OH
TiOH. r.t
e

o_ ©

ol

45-3 45-4

PactBop 3-(3-6pom-5-merokcudenn)npomanoBoit KucioTsl (30 T, 115,79 MMoub, 1 3kB.) B TpudIaTHOR
kucnoroit (90 M) mepemMenmBany B TeUCHHE 2 9 TIPU KOMHATHOW TeMrepaType. PeakimoHHYI0 cMech IOTacHIN
nobasnenuem nensaoit Boasl (1000 M) mpu 0°C u Tprxasl sxctparupoBanu EtOAc (500 mur). O0bennHeHHBIS
opraHuyeckne ciaon aABaxael mpoMbiBam NaHCO; (500 M), cymunmm Haj 6e3BogHbIM Na,SO,, KOHIIEHTPUPO-
BaJll TIpHU TOHW)KEHHOM IABJIICHUH W OYMINAIH OOpanieHHO-(a3HOH (udmI-xpoMaTrorpapuu co CIeAYIONUMHA
YCIIOBUSMH: KOJIOHKA, crinkarens C18; moasmxknas gaza, ACN B Boje, rpamueHT oT 35% mo 65% B Teuenue 40
MUH; JeTekTop, Y® 254 uHMm c nmomydenueM 1,6 T 5-6pom-7-meTokcu-2,3-nmuruapo-1H-unnen-1-ona (45-4) B Bu-
Jie 6eI0T0 TBEPIOTO BEIECTRA.

4. CuHTE3 MPOMEKYTOUHOTO coeAuHeHus 45-5:

Br BH3-Me2S  Br.
R-CBS
o, ° bcm O ©OH
45-4 45-5

K pactBopy 5-6pom-7-meTokcu-2,3-nuruapo-1H-unnen-1-ona (1,68 r, 6,97 mmons, 1 3xB.) B TT'® (60 M)
npu -10°C mpubasnsmn R-CBS (1 mone/n B Tomyone, 1,185 M, 1,19 mmoins, 0,17 3kB.). K nanHOMY pacTBOpy
nepemernuBany 10 mun npu -10°C npubasnsuiim BH3-Me,S (10 mons/n, 1,18 mi, 11,8 mmons, 1,70 5kB.). Cmech
MepEeMEINBAIN TPU KOMH. TEMII. B TeUeHHE | 4, moracwin JieAsHOW Boaor (10 MIT) M ABaXKIBI IKCTParupoBaId
EA (100 mi). OObennHEHHBIE OpraHMYECKHE CJIOM MPOMBIBAIM COJEBBIM pacTBopoM (100 mur) cymmnm Hag
Na,SO,, KOHICHTPHPOBAIM TPU TOHIKCHHOM JaBICHHM W OYHMINAIA OOpaiieHHO-(pa3Hoi  diam-
xpomarorpadueii, ncnons3zys ACN u Bogy B KadecTBe amtoeHTa ¢ noiayderneM 680 mr (40%) (1S)-5-6pom-7-
MeTOKCH-2,3-nuruapo-1 H-unnen-1-oma (45-5) B Buae 6e10ro TBEPIOTO BEIIECTBA.

5. CuHTE3 MPOMEKYTOTHOTO CoeTnHeHUS 45-6:

Br.
\QD DPPA, DBU B
&y Toluene, 3~15°C,12n
455 45-8

K pactBopy (1S)-5-6pom-7-meTokcu-2,3-nuruapo-1H-uanen-1-oma (650 mr, 2,67 mmons, 1,0 3kB.) B TO-
nyose (10 mur) mpu 0°C o karussm no6asistmu DBU (1221,2 wr, 8,02 mmons, 3 2xB.) 1 DPPA (1471,7 mr, 5,35
MMoutb, 2,0 9kB.). ITociie mepememmBanus B TedueHue 10 9, peakMOHHYIO cMech Toracuid Bomout (10 mur) u
Tprk bl dkcTparupoBa EtOAc (30Mi). O0beIMHEHHBIE OPTAHUIECKUE CIIOU TTPOMBIBAIH COJIEBBIM PACTBOPOM
(20 mu), cymmmm Han 6e3BogHBIM Na,SO,, KOHIICHTPUPOBAIH MPH MOHMWKCHHOM JIABJICHUU M OYHIINAIN KOJO-

HOYHOW Xpomarorpadueii Ha cunmkarene, smoupys PE/EtOAc (3:1) ¢ momyyenuem 530 mr (74%) (1R)-1-a3uno-
5-0pom-7-metokcu-2,3-muruapo-1 H-unnena (45-6) B Buge Macia 0JeIHO-KEITOTO IBETa.
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6. CuHTE3 MPOMEKYTOUHOTO coeTuHeHus 45-7:

Br PPhs, KOH  Br
THF, H,0
O Na O NH,
45.5 45-7
K pactBopy (1R)-1-a3umo-5-6pom-7-meTokcu-2,3-muruapo-1H-unnena (550 mr, 2,05 mmois, 1,0 3kB.) B
Tr'® (6 mm) mobarmstmu PPhy (645,7 mr, 1,2 9kB.) u o kamisam pobasmsumn KOH (287,7 mr, 5,13 mMmons, 2,5
9KkB.) B Bozie (1,5 mur). Cmech nepememnBany mpu KOMH. TeMIl. B Tedenne 1 4 u npu 50°C B Teuenue nHoun. Ilo-
Jy4YEeHHYI0 CMeCh KOHIIEHTPUPOBAJIM MpHU MOHMKEHHOM [aBJIEHUHU C MoidydeHHeMm 1,5 T cMecH, conepskauieit
(1R)-5-6pom-7-meTokcu-2,3-quruapo- 1 H-unnen-1-amun (45-7).
7. CuHTE3 MPOMEKYTOTHOTO coemnHeHUS 45-8:

Br
RaeRCMes
DCM, TEA NH
O NH, 0. éoc
457 45-8
K pactBopy (1R)-5-06pom-7-metokcn-2,3-qurunpo-1H-unnen-1-amuna (1,5 r cMecu u3 npensiaymen cra-
qun) B JIXM (6 mu), npudasimsuiu TEA (601,8 mr, 5,95 mmons, 3,0 3kB.) u Boc,O (649,0 mr, 2,97 mmods, 1,50
9kB.). Ilocne mepememmBaHus MPH KOMH. TeMII. B TedeHHEe 2 4. CMech KOHIEHTPHUPOBAIU NPH MOHMKEHHOM
JIABJICHUH W OYMINAIH OOpalieHHO-(a3Ho# ¢unI-xpoMaTtorpaduu co CISAYIONMME YCIOBHSIMH: KOJIOHKA, CH-
mukarens C18; monsmwkHas ¢asza, ACN B Boge, oT 30% no 70% rpaguent 3a 30 muH; netextop, Y® 254 HM ¢
nosydenneM 330 mr Tper-0yTra-N-[(1R)-5-6pom-7-meTokcu-2,3-auruapo-1 H-unaen- 1 -un|kapbamara (45-8) B
BUzIe OETIOT0 TBEPAOTO BEIIECTBA C METAIIMYECKUM OTTEHKOM.
8. CHHTE3 MPOMEKYTOTHOTO coemnHeHUS 45-9:

Br@:? KiFe(CN)g 3H,0 NC\QQ
2nd-Xphos, X-phos, KOAc
O. 3:{: dioxane/H,0, 100°C O.. g?c
45-8 45-9

K pactBopy Tper-Oytun N-[(1R)-5-6pom-7-merokcu-2,3-murunpo-1 H-uanen-1-wn]kapbamara (320 wr,
0,94 mmomb, 1 5kB.) B qrokcane (4 mun) u Boae (1 M) no6asmsum K4Fe(CN)g, 3H,O0 (197,5 mr, 0,47 mmons, 0,50
9KB.), 2-r0 nokoneHus X-PHOS (14,7 mr, 0,02 MmMoitp,0,02 3kB.) 1 X-Phos (8,9 mr, 0,02 mmomns,0,02 5kB.) B aT-
Mocdepe azora. Cmech nepememuBany npu 100°C B Teuenue 8 4, oxXJaxaaad 10 KOMH. TEMIL., pa30aBisuid BO-
noit (20 M) u Tprk bl dkcTparupoBanu EA (20 mi). O0benMHEHHBIC OpTaHUYECKHE CIION MPOMBIBAIIH COJICBBIM
pactBopoM (20 M) Cymmiam Hal Ccyib(haToM HATPHS, KOHICHTPHUPOBAIN W OYHINATH CUIUKATEICM, IFOUPYS
PE/EA (10/1) ¢ nomyuyennem 190 mr (74%) tper-Oytun (R)-(5-umaHo-7-metokcu-2,3-nmurnapo-1H-unnen-1-
win)kapbamara (45-9) B Buze 6e10ro TBEpIOTO BEIIECTBa.

9. CuHTe3 MPOMEKYTOUHOTO coenuHeHus 45-10:

HO\IN
NC
HC
N . | & N
O I}IH TEA, E1OH O 1?;-;
Boc
A5G 45-10

K pactBopy Tper-Oytun N-[(1R)-5-mtmano-7-meroxcu-2,3-muruapo-1H-unnen-1-un]kapbamara (180 wr,
0,62 mmomb, 1,0 akB.) B EtOH (3 M) mpubasnsuin TEA (126,3 mr, 1,25 MMoub, 2,0 3KB.) B THIPOKCHIIAMUH THII-
poxiopun (86,3 mr, 1,24 Mmonb, 2,0 5kB.). CMech niepememuBany mpu 60°C B TeueHWe HOYM W KOHIIEHTPHPOBA-
JIY TIpH TIOHMYKEHHOM JiaBiieHuu ¢ mosryaeHreM 300 mr tpet-0ytui N-[(1R)-5-(N-ruapokcukapbaMuMuAI0N)-7-
MeTOKCH-2,3-nuruapo-1 H-unnen- 1-unkapoamara (45-10) B Buge 0€10T0 TBEPAOTO BEIISCTBA C METATUNTMICCKAM
OTTCHKOM.

10. CuHTe3 npoMeKyTouHOro coeauHeHus 45-11:

HO\N o) (]) O-Eq
NN
2
Doxane, 100°C
o. N o N
>~ 8 Boc
4510 °°° 45-11
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K pactBopy tper-0yTmnn N-[(1R)-5-(N-ruapokcukapbaMuMuIoni)-7-MeToKcH-2,3-muruapo-1 H-unanen-1-
wi]kapbamara (270 mr, 0.84 mmouns, 1,0 5kB.) B quokcane (3 mi1) nmpubaBisiM mponaHomnponanoar (108,2 wmr,
0,83 mmoub, 1,0 9kB.). Cmech nepemenmuBaiiu ipu S0°C B Teuenne 1 9 u mpu 100°C B TeueHue 7 49, OXJIaXKICH-
HYIO IO KOMH. TeMII. KOHIICHTPUPOBAJIH MIPH IMOHMKCHHOM JIABJIICHUH W OYWINAIN KOJIOHOYHOM Xpomartorpadueit
Ha cmiukarene, smoupys PE/EtOAc (9:1) ¢ momyuenunem 170 mr (56%) tper-6ytmn N-[(1R)-5-(5-3Tmn-1,2,4-
OKcaana3on-3-mi)-7-MeTokcu-2,3-auruapo- 1 H-unanen- 1 -nn|kap6amara (45-11) B Buae 6emoro TBepJoro Belle-
CTBA.

11. CuHTE3 IPOMEKYTOUHOTO COCTUHEHHS 45-12:

O-N
Y Ve

BBry

) INH DCM, 0-r.%, ofn
Boc on  NHz
45-12
45-11

K pactBopy tpeT-0yTrn N-[(1R)-5-(5-3Tmi-1,2,4-0kcannazon-3-mi)-7-MeTokcHu-2,3-muruapo- 1 H-unmen- 1 -
mi|kap6amata (160 mr, 0,45 Mmmoinb, 1,0 3kB.) B JIXM (3,0 vur) mpu 0°C o karuisiM npubaBisum TpuopomMOopan
(2,23 M, 2,23 mMmone, 5,01 5kB.). CMech mepeMeImBalii pu KOMH. TeMIl. B Tedenne 80 4, oxmaxaanu mo 0°C,
noracuii MeOH (1 mut), KOHIEHTPHUPOBAJIH IIPU TIOHMKEHHOM JaBJICHUH W OYnIIaiy npenapatnBHoi BOXKX co
caenyrommmu yermoBusimu (2#SHIMADZU (HPLC-01)): komonka, koionka X Bridge Prep OBD C-18, 30x150
MM 5 MKM; TofBroKHas ¢asa, Boga (10 mmons/mn NH4HCO3) u ACN (34% dassr B 1o 52% 3a 8 mMuH); netekrop
254 uM, ¢ noxyuenuem 30 mr (20%) tper-Oytun N-[(1R)-5-(5-atun-1,2,4-oxcanuason-3-ui)-7-rupoxrcu-2,3-
quruapo- 1 H-uanen-1-mwi|kapbamara (45-12) B Buae 60e0ro TBEPIOTrO BEIIECTBA.

12. Cunte3 coenunenus 609:
O

O‘N

N--_
1 g
HATU, DIPEA, DMF ,%\

oH NH:

K pactBopy 1-metun-1H-nupason-4-kapbonoBoit kuciotsl (21,9 mr, 0,17 mmons, 2,0 skxB.) B JIXM (0,5
M) mob6asisma HOAt (13,0 mr, 0,10 mmous, 1,1 3kB.), EDCI (18,3 mr, 0,10 mMmous, 1,1 3kB.) u DIEA (22,5 wmr,
0,17 mmomb, 2 9kB.). CMech MmepeMennBaIi Ipyu KOMH. TEMII. B TEUEHUE 5 MUH C TOCJICAYIOIUM MPUOaBIeHUEM
tpeT-0ytun  N-[(1R)-5-(5-3Tmin-1,2,4-oxcanuazon-3-mn)-7-ruapokcu-2,3-nuruapo- 1 H-uanen- 1 -un]kapbamara
(30 mr, 0,09 mmomns, 1,0 5kB.). CMech nepeMenInBaIn NPy KOMH. TEMIL. B TeUeHHE 2 4 U OYHIIAIH IpernapaTus-
Hoit BOXKX B cnenyromux yenoBusx (2#SHIMADZU (HPLC-01)): xononka, kononka X Bridge Prep OBD C18,
30x150 mm 5 mrM; oasmwkHast ¢aza, Boga (10 mmoxs/mn NHHCO;3) n ACN (26% ¢azer B 1o 45% 3a 8 mun);
JICTEKTOP TONYYMWIH 25 MT mpoayKTa. HeouHIeHHBIH TPOIYKT OYHUINAIU ¢ IOMOIIBIO0 XUPAJIbHON MpenapaTHB-
Hoit BOXXX co cnexyromumu ycnoBusimu (nipernapatuBHas BOXKX): komonka, CHIRALPAK IE, 2x25 cm, 5
MKM; monBmkHas (aza, Hex: IXM=3:1 (10 MM NH; B MeOH) u EtOH (Beiaepxxanu 50% EtOH/HE B TeucHue
16 muH) ¢ momydenueM 11,1 mr (36%) N-[(1R)-5-(5-3tnn-1,2,4-okcanuaszon-3-mi)-7-ruipokcu-2,3 - AMruapo-
1H-unpen-1-unn]-1-metnn-1H-nupa3zon-4-kapookcamuaa (coeanHenne 609) B Buae 0esioro TBEpIOro BEIIECTBA.
HPMC (3C) m/z 354 (M+H).

'H-sIMP (300 MT'1i, xopodopm-d) 8 9,62 (mmp., 1H), 7,90 (mmp., 1H), 7,75 (muup., 1H), 7,50 (ump., 2H),
6,30 (mmp., 1H), 5,49 mmp., 1H), 3,95 (c, 3H), 3,27-3,19 (m, 1H), 2,99 (M, 3H), 2,72 (¢, 1H), 2,15 (c, 1H), 1,46
(tmmp., 3H).

Crienyromuye coeTnHEHUsT OBLITH TIOMyYeHBI CTIOCO0aMH, aHAIOTHYHBIMH CITOCO0Y, ONTUCAHHOMY JJISI COC/IH-
Herus 609:

Coepnertue Ne HEMCU () miz
562 M = 356
588 M+ =372
(99 M = 356
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ITpumep 46.
Cunre3 coeirHeHus 744.
1. CuHTE3 MPOMEKYTOUHOTO coeTuHEHUs 46-2:

§>-N \,(?‘?l
o N

N O O
N HCI {4M in dioxane)
DCM NH
HN-Boc HEI
46-1 46-2

K mnepememmBaemomy pactBopy Tper-OytHa N-[(3S)-6-(5-3tmi-1,2,4-okcagnaszon-3-un)-2,3-nuruapo-1-
6enzodypan-3-mi|kapdbamara (900 mr, 2,716 Mmmoinb, 1 9kB.) B IXM (10 M) ipr KOMH. TEMII. 110 KaruIsIM TIpH-
6assmn HCl (4M B muoxkcane, 10 mi, 329,119 mmons, 121,2 skB.). CMech nepemMemmBany B TedeHue 1 9 mpu
KOMH. TEMII. U KOHIIEHTPUPOBAIN TPH TOHWKEHHOM JaBJIeHWH ¢ moiydeHuemM 739 wmr (3S)-6-(5-atun-1,2,4-
oKkcaanazon-3-mm)-2,3-muruapo- 1-6eH3odpypan-3-aMuHa THIPOXJIOpHUIA B BUAE OENIOro TBEPIOTO BEHIECTBA C
METAUTMIECKUM OTTEHKOM.

2. CuHTE3 MPOMEKYTOUHOTO coeTnHeHus 46-3:

O-n
O-y o) /@ \—{\ |
i 0!
\_—<\N Q CI/U\O N
K,COg, THF HN\(O

NH,
0
HCl .
46-2 46-3 @

K mepememmBaemomy pactBopy (35)-6-(5-a1mi-1,2,4-okcaauazon-3-mn)-2,3-nuruapo-1-6enzodypan-3-
amuHa ruapoxiopuaa (700,0 mr, 2,62 mmons, 1,0 sxB.) B TIT'® (50,0 M) mpu 0°C mo karusiM mpuOaBisin
K,CO; (722,8 mr, 5,2 mmons, 2,0 3kB.) u ¢ermmxiaopdopmuat (450,33 mr, 2,876 mmons, 1,10 3kB.). [Tomyuen-
HYIO CMECh IepPEMEIINBAIN IPU KOMH. TEMII. B TeueHue 4 4 1 pazbaBisuy Bogoi. Ocanok oThUIBTPOBAIIH, TPHU-
bl ipombiBasd EtOAc (10 mur).Boxnslit cioii nakapl sxcrparupoBas EtOAc (50 mur). O0beanHeHHBIE Op-
TaHUYECKHE CIION MPOMBIBAIIM COJIEBBIM pacTBOpoM, (50 mur), cymmnu Hag 6e3BoaHbIM Na,SO,, KOHIEHTPHPO-
BaJIM M OYMIIATHN Ha cuiukarene, amonpys PE/EA (4/1) ¢ momyyennem 0,88 T (96%) dpernn N-[(3S)-6-(5-31Tmi-
1,2,4-oxcaauazon-3-mn)-2,3-quruapo- 1 -6eazodypan-3-mi|kapbamMara B BHIE OEIOT0 TBEPIOTO BEIIECTBA.
HPMC (3C) m/z 352 (M+H).

3. Cunre3 coennueHus 744:

O-n

N O
)\©;€ HO_~on HI ‘(0
HN‘(O ja]
0@ TEA, ACN Cormpound 744 S
46-3 HO

K mepememmuBaemomy pactBopy dermn N-[(3S)-6-(5-atmn-1,2,4-okcannazon-3-mn)-2,3-quruapo-1-
o6enzodypan-3-mi]kapdbamara (80,0 mr, 0,23 mmons, 1,0 5kB.) B ACN (4,0 Mi1) Tpyt KOMH. TEMII. TI0 KarlIsM J0-
Gassumy dTEUIeHTIIMKONG (17,0 Mr, 0,27 Mmmods, 1,2 3kxB.) u TEA (46,1 mr, 0,456 mmoms, 2,0 9kB.). [TomydeHHyO
cMech niepeMemuBay mpu 65°C B TeueHue 4 4, OXJIaXAAIN 10 KOMH. TEMIT. U OYHIIAIN IpenapaTuBHoi BOXX
B clieAyromuX ycioBmsix (komoHka:komonka Xselect CSH OBD 30x150 MM 5 MkM, H; IOaBUXKHAS (a3a A: Bona
(10 mmoume/nm NH4;HCO;+0,1% NH;3.H,0), nogsmwxkHas ¢aza B:ACN; ckopocts moToka: 60 MII/MUH; TPaIHCHT:
or 18 B no 38 B 3a 9 muH) c¢ momydenueMm 2-ruapokcmdtmiia 26,5 mr (36%) N-[(3S)-6-(5-oTmin-1,2,4-
okcaanazon-3-mn)-2,3-auruapo-1-6enzodpypan-3-mnjkapbamara (coequnenue 744) (26,5 mr, 36,45%) B BuIe
6enoro TBepaoro Bemectea. HPMC (3C) m/z 320 (M+H).

'H-5IMP ((300 MT';, IMCO) & 7,94 (c, 1H), 7,56 (n, J=7,4 T, 1H), 7,48 (c, 1H), 7,35 (c, 1H), 5,38 (x,
J=6,5 T'n, 1H), 4,74 (c, 1H), 4,31 (n, J=9,8 T', 1H), 4,02 (c, 2H), 3,55 (c, 2H), 3,00 (x, J=7,5 I'u, 2H), 1,33 (T,
J=7,6 Ty, 3H).

Crienyromuye coeTMHEHUsT OBLITH TIOTyYeHBI CIIOCO0aMH, aHAIOTHYHBIMH CITOCO0Y, ONTUCAHHOMY JJISI COC/IH-
HeHus 744:

- 144 -



043133

Coeitnietine N HFPMC (€ m/iz Cocaunenye No HPMC (DCym/fz
299 Mkl = 3231 740 M+H = 345
300 MeH=349.1 741 M+ =331
301 M-l = 3651 742 MAHH = 347
302 M-H =3781 743 M = 347
723 M-E = 3431 744 MHH = 320
724 M-H=343.1 745 M+T =319
739 M+ = 343 746 M+ = 333

buonoruueckwuii mpumep B-1.

AHaI36I MUOUOPHILIL.

UT0o0B! OlIeHUTH BIUsiHUE coenuHeHni Ha AT®a3Hyt0 akTHBHOCTH MOJHOPA3MEPHOTO CEPIETHOTO MHUO3H-
Ha B KOHTEKCTE HATUBHOTO CapKoMepa, IPOBOJIMIN KOKHbBIE aHAIN3bI MUOGuOpriu1. Cepaednbie MHOGUOPHUILTBI
KPYITHOT'O POTaToro CKOTa OBLIM MOJYYEHBI ITyTeM FOMOTCHU3AIMH TKAHU JICBOTO XKEITyI0YKa cepa KPYyImHOTO
pOoraToro cKOTa B MPHUCYTCTBUH JETEPreHTa, Takoro kak TpuToH X-100. Takas oOpaboTka ynaiseT MeMOpaHbl U
OOJIBITMHCTBO PACTBOPUMEBIX IMTOILIA3MATHICCKUX OCIIKOB, HO OCTaBJIICT HHTAKTHBIM CEpIICYHO-CAPKOMEPHBIN
aKTOMHO3MHOBBII ammapar. IIpenapatsl MHOQUOPHIIT COXPAHSIOT CHOCOOHOCTs ruapommsoBath AT® B Ca®’
perynupyemsrii criocod. ATda3Hple aKTUBHOCTH TaKUX MPEHapaToB MHOPHOPHUIUT B MPUCYTCTBUU U B OTCYTCT-
BHE COCIMHEHWH aHATM3MPOBATH NMpH KOHNeHTpammsax Ca’’, akTHBHpYIOIEH 10 ONpeeneHHOM IO MaKCH-
MalbHOU CKOpOCTH (T.e. 25%, 75%). HuzkomMomneKyssipHbIe areHThl OIEHUBAHN 110 WX CIIOCOOHOCTH WHTHOHMPO-
BaTh cranuoHapHyio AT®da3Hyl0 aKTHBHOCTh OBIYBHX CEPACYHBIX MUOPUOPHIUT C WCIIOIB30BAaHHEM (EPMEHT-
HOW CHCTEMBI, CBA3aHHON C MUPYBATKMHA30¥ M nakTaraeruaporeHaszoit (PK/LDH). OTor aHanmms BoccTaHaBIH-
BaeT AJI®, mpoxynupyembrii Muo3uHoM, B AT® myrem okuciennss NADH, BbI3bIBass H3MEHEHHE ONTHYECKON
miotHocTH TipH 340 HM. Ilepen TecTupoBaHHEM HU3KOMOJCKYISIPHBIX areHTOB CepIeTHbIE MUOPUOPHILIBI ObLIH
OIICHCHBI HAa WX YYBCTBUTEIHHOCTh K KAJBIIMIO M KOHIICHTpPAIUS KalbIUs, KOTopas nocturaet iaubo 50%
(pCas), mubo 75% (pCays) akTUBaIMK CHCTEMBl MHOGHUOPIILL, ObliIa BEIOpaHa B KAYeCTBE KOHEYHOTO YCIOBHUS
JUIS OLICHKH MHTHOUPYIONIEH aKTHBHOCTH HU3KOMOJCKYJISIPHBIX areHTOB. BCIO (epMEHTATHBHYIO aKTHBHOCTBH
m3Mepsii - B 3a0ydepeHHOM  pactBope, coxaepxamem 12 MM PIPES  (mmmepasun-N,N'-6uc(2-
sTancynbpokuciora), 2 MM xiopua Maraus npu pH 6,8 (6ydep PM 12). YcnoBus koneuHoro ananmsa: 1 Mr/mi
cepaeuHbIx MUoGuOpmLT Obika, 4 En./mn nupyBatkuHasel, 6 Ex./mMn nakrataerunporenassl, 50 MkM AT, 0,1
Mmr/mit BSA (Ob1amii ceiBopoToUHBIN anbOymuH), 10 4./miH. menoracutens, 1 MM DTT, 0,5 MM NADH, 1,5 MM
PEP, 0,6 MM EGTA u xonuuectBo CaCl, gocrarounoe s mocTuxeHus, kak 50%, tak u 75% AT®da3Hoii ak-
TUBHOCTH MHOMDUOPWITI. Pe3ymbTaTsl A1 UCTIBITYEMBIX COSIMHEHUH TpeAoKeHbI B Ta0u. A. VcnbITyeMsle co-
eAWHEHNs OBUIH NOJIYYCHBI B COOTBETCTBUH C METOIUKAMHU CHHTE3a, OIIMCAHHBIMH B JAHHOM JOKYMEHTE.
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Tabmuua A
Coeamnenne | CODMFTSIC,s CDMF7S Iy Coequuerne | CDMYTS IC: CDMF75 1Cs,

N (D) (acivl} Ne (m=M (M)
| 4.3 2107 374 1,7 &4
2 L6 2.0 375 10,6 =349 72
3 18 7.0 376 3.9 183
4 143 1.5 kYN 4.3 173
5 1,14 5, 378 2.1 12.2
6 0.7 34 379 92 =39.2
7 1.1 4.8 380 2.2 163
8 0.4 1.4 381 39.2 =39.2
9 1.4 6.7 382 2,7 16,1
iy 10 3.4 383 3,4 116
I 0.8 3. 384 392 =39.2
12 .6 2.0 383 0.3 1.7
13 {15 221 386 03 {t&
14 39.2 >392 IR7 03 1.3
13 L6 2.4 R 0y 2.8
16 89 =392 389 0.6 1.9
L7 2.3 113 390 4 1
18 1.1 6.8 391 1.3 1.6
14 13 45 392 1.9 27
26 23 >392 393 0.4 1.2
21 0,7 2.9 3ug 1.2 4.1
22 33 282 395 3.1 135
23 .4 314 356 0.4 1.6
24 2.1 80 397 0.9 3.2
23 39 165 394 ) 4 1.2
26 T8 305 399 0.3 i
27 0.8 33 400 D8 2.8
28 0.8 34 461 0,9 30
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29 1.2 33 402 1 38
30 0.3 23 403 0.4 1.2
k3! 14 35 ERE: 0.4 1.2
3z 0.6 23 103 0.6 23
33 13 13 406 15 77
34 21 St 167 3.2 138
33 0.3 16 408 25 128
36 0.9 4.7 309 02 0.7
ik i 97 410 0.9 33
3% 22 95 411 07 3.2
39 30 =392 412 0.5 1,8
4{1 1.9 1.2 4i3 (1.4 1.3
41 6.0 =397 414 0.2 b6
42 7.2 3.6 4i5 0.5 17
43 1.3 141 415 12 42
44 33 123 117 02 06
A5 2.0 7.6 418 03 [.2
46 [ 42 419 12 47
47 L4 30 420 0.4 L3
qs 14 4.9 321 0,3 0.8
19 u8 >392 22 04 b3
30 1.3 52 423 03 1.2
51 1.2 36 424 0.2 0.6
32 1.6 4.9 425 e I
33 23 8.8 F26 0.8 2.0
52 22 7.8 427 0.3 Lo
35 20 6,8 128 1.0 34
36 2.5 83 429 0.5 13
57 28 89 430 1o 3.2
8 4.8 20 131 0.3 0,9
59 5.7 282 132 0.3 2,3
Gl 23 23 133 0.3 0.9
6l Ll 33 43 07 2.4
o2 I R7 435 26 113
63 23 101 136 0.6 2.1
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4 12 5 137 ] 34
63 0.8 30 43% 37 158
66 12 4,5 434 1 4.8
o7 0.9 4.7 440 27 16.7
68 1,6 6.1 IET] 34 13,9
69 0.6 23 442 25 126
T 14 18 443 0.7 26
71 0.4 12 444 1.6 7.9
72 03 1.0 433 0.8 3.0
73 0.7 2.5 446 01,7 2.6
74 223 >392 447 K 93
75 09 3 448 0,3 0.9
76 1.7 6.1 449 0.5 15
77 49 260 450 3.2 12.4
78 2.6 136 451 23 77
79 46 227 452 43 203
&Y 275 >392 433 3 0.7
81 1.1 3. 454 0.5 1.8
82 03 2.0 455 0.2 0.7
%3 1.9 78 456 0.3 1
84 2.7 108 457 1.2 53
3 353 241 438 20 92
86 4.] 49 459 0.4 12
87 3.7 157 460 K 35
g% 0.7 2.3 461 £,3 5.5
89 0 33 462 0.4 ]
% 0.4 19 163 0.7 2.4
9 0.5 i 8 d6d 0.4 4
92 03 08 163 0.7 26
93 0.2 0.9 466 0.8 2.9
94 3.2 26,6 467 2.1 8.l
95 LD 8,0 468 6,6 302
% 30 34 169 0.3 ]
97 2.0 78 470 14 16.8
9R 131 >392 471 i.9 7.1
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oy 06 256 472 Y 3
100 0.7 30 473 t1 38
10 03 N 474 0.6 22
102 16 53 475 0.9 33
103 0.7 2.2 476 42 195
104 17 63 177 R3 392
103 22 89 478 29 119
106 0.8 78 479 13 731
107 0.5 17 85 6.6 392
108 52 24 AR 1.9 7.8
v ) 71 82 39 EX
170 39.2 >392 483 20 6.8
oy Ll 37 484 39.2 392
li2 I3 5.2 383 12 4.1
I3 0.3 1.3 486 4l 243
114 .3 2.0 487 0.4 3.4
IS 03 ) %% i i3
116 03 15 489 0.6 22
17 1o 10,1 490 3 6.9
Tis 19:3 #3902 491 10
19 39.2 >392 492 i.1 4.8
120 24 98 493 36 214
121 1o 3.1 497 24 19,0
122 03 18 455 00 392
123 0.3 17 496 T 333
124 03 0,9 457 T4 392
123 1.6 6.2 498 7.9 347
126 6 57 399 24 192
127 1.7 77 500 10 63
38 76 12.2 501 03 I
129 0.5 15 502 20 3.0
130 75 103 503 0.8 34
131 4 54 504 14 166
iy} 43 177 305 65 29.2
133 L5 57 506 43 200
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134 392 =392 5037 326 392
135 392 >392 0% 76 i3
136 i 1% 500 i3 125
137 12 49 310 19 7.9
1338 0.8 20 511 3.0 14.0
1349 3.6 17.3 312 4.3 i82
140 76 >392 513 2.2 160
141 03 0.9 513 2.7 T
142 0.3 73 HE i3 793
143 03 10 516 39,2 392
144 0.6 23 517 22 0.7
143 392 >392 518 7R 397
146 213 >392 319 P9 g7
147 i3 6,2 3MH} 1% 81
1458 2.9 13,3 521 12 3.0
149 392 >392 522 2.0 a1
(50 03 ) 23 bX 33
151 0.5 20 524 17 73
53 06 13 333 07 33
153 0.5 19 526 0.4 13
1544 0.9 1.3 527 03 1.1
135 1,0 4.1 328 i.1 4.9
156 1 17 529 18 6.8
137 e 5.9 330 76 R0
158 0.7 28 531 4 251
150 K 84 532 Il 33
160 6.5 313 533 Ps &7
3 N 14 534 22 13 3
162 16 6. 535 (G 58
t63 .8 3,10 536 [ 3.3
164 82 =392 537 0.4 I8
163 46 233 338 0.7 33
166 10 70 339 I3 a0
167 15 38 540 07 2.9
168 i 38 547 P2 52
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0,3 18 542 0.0 33
3.8 15,9 543 4.6 17.3
17 6.9 544 349 392
8.1 =392 545 3.2 131
392 =392 X1 53 392
¥ 3.8 547 0,4 s
T4 14 SE T3 392
1.2 15 549 192 392
03 18 550 13l 39.2
1.5 6.8 351 36 146
0.7 2.2 552 137 3.2
1.7 58 353 1.2 5.1
Il 40 554 0.4 1.5
10 3l 355 .G 33
0.3 0.9 S50 1.4 T
0.1 4 337 0.4 1,4
08 27 338 20 8.3
0.7 24 550 P4 57
115 >392 560 K 1.7
53 236 561 id 70
1.4 51 562 03 Lo
06 20 363 0.4 12
0.3 0.9 364 0.2 0.6
10 38 363 0,3 W
0.5 2 366 0.2 0.8
0.7 2.6 567 0.3 e
1o.1 =392 568 0.4 16
o 74 GO 7 7R
3.2 124 570 0.4 IA
20 72 571 .4 0.3
6.0 24,1 572 0.3 I8
256 11.3 573 0.9 4.1
14 5.4 374 e 4.2
26 105 575 1.1 4.2
10 16 376 35 152
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0.5 1% 577 4
1.1 ) 578 04
0.7 23 579 1.2
10 36 580 3.1
0.3 16 381 0.4
0.9 33 582 04
0.5 16 383 0.4
0.8 28 S84 03
%] &0 583 03
12 47 586 0.3
13 19 587 23
3.0 12,4 58% 12
13 4.9 589 0.7
0.6 1.9 390 1.4
0,5 1.6 591 4d
G 2.5 592 27
3%.3 >397 553 0.8
0.6 20 594 14
G3 L0 593 03
1.3 42 596 0.3
0.6 21 597 03
392 392 598 30
12 1.0 399 0.9
0.7 2.2 &0 35
03 0.8 &1 16
0.3 4 &0 4
0.6 I8 03 03
03 Lo & 03
0.7 2.4 &03 0.8
03 11 &6 16
K 3.0 i, 29
e 18 08 1.2
0.3 18 00 0.3
(] ’ 36 610 2.0
03 I 1.0 61 0.7
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33 0.7 2 612 0, 21
240 03 0.8 513 0.4 1.4
41 02 08 614 14 147
242 0.3 15 513 04 1.4
243 13 17 616 i3z 225
244 15 54 617 03 2
245 10 34 618 03 I
245 N 33 619 06 2.3
247 G8 2.6 620 0.2 0.6
243 04 15 621 16 6.1
249 I3 5.2 622 0.9 35
250 o 36 623 04 1.6
251 0,3 15 424 04 1,3
252 0.4 1,5 625 0% 3.0
253 0.3 0.8 626 05 16
254 13 49 627 35 150
253 0.8 2.6 &28 0.3 L0
256 0.3 1.7 629 21 9.4
257 0.4 1.0 &30 05 1.8
258 1.3 5.7 631 0.5 e}
259 0.8 3.0 537 0.3 b3
260 04 14 633 0.2 0.8
261 G4 i2 &34 0.5 2.1
262 0.7 1.9 €35 e i
263 28 103 636 06 22
264 53 6.0 637 3,0 16
265 o 3.4 638 o 30
266 0.9 27 £39 bK 11
267 12 14 &40 03 i
268 19 5.0 o4 | 14 37
269 I 33 542 14 5%
270 0.9 3. 643 06 21
271 13 171 &dd 15 59
272 1.2 13 645 16 70
273 0.7 2.4 646 22 90
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374 10 150 A7 T 0.5
275 08 29 £48 0.4 1.3

176 25 1000 649 0, 3.4
277 14 5.4 650 0,6 2.2
278 13 52 631 46 226
279 224 >392 652 0.5 15
780 0.7 27 633 6.2 07
281 0.9 >392 654 0.6 2.2
282 0.3 19 653 0.6 19
283 95 >392 656 1.9 81

%4 38,5 >392 657 0.3 0.7

285 93 >392 758 K 0.5
86 2. 0.2 639 0.3 7

2K7 9.2 >392 H60 0.6 2.0
28% 106 =392 661 0,3 1

289 302 =392 562 i6 72
250 302 >392 e 23 196
75 7.3 >392 5654 s 1.5
152 392 >3973 663 0.4 i3
293 204 =392 666 0,8 33
294 156 2392 667 0.9 37

295 30 >392 GOR 0.6 22
206 58 >392 669 0.3 23

297 392 >392 670 S8 26.6
29% 392 >392 671 6.3 302
299 6,7 30,0 672 32 137
300 (2.3 >392 73 2.4 130
301 93 >392 a74 1.5 7.3
302 392 >392 675 0.3 2.7

303 06 77 676 .3 i 8
304 0.2 0.7 677 0.3 0.9
305 0.3 i.2 67% 0.7 23

306 0.9 37 67y 05 30
307 0.6 29 680 03 ]

308 0.7 28 631 13 3.9
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W 197 >392 #R2 0.4 L&
310 2.0 113 683 N 16
311 [k 63 684 1.1 50
312 0.7 24 533 N7 25
313 1.6 65 636 Y 3
314 0.7 24 637 0 i
315 6.1 26,4 688 17 6.8
316 1556 >392 689 06 2.1
37 27 12.1 690 4.4 213
L) 22 93 &91 15 58
319 13 5.3 592 10 16
320 0.7 3.1 693 0.9 37
321 0.4 13 94 1.8 i
322 0.3 0,9 695 2.0 7.8
323 G3 0.9 69 i 132
324 0% 12 657 09 37
323 0.5 1.9 HYR 04 33
326 0.6 74 699 17 73
327 13 32 T 0 35
328 12 =392 701 0.3 b
329 1.7 70 702 26 7
330 3] i7.7 703 17 6.2
131 200 >392 04 14 14
332 39.2 >392 703 49 28.1
333 6.3 0.9 706 06 25
334 0,6 19 707 0.9 30
333 191 =392 708 0.6 2.
336 3 =392 T4 0.6 23
337 247 >392 70 04 1.y
338 302 >392 T 08 %
339 04 12 713 03 2.4
340 03 0.7 713 27 o
EEY 1.9 73 714 14 33
342 £ >393 715 0.4 13
343 I8 6.6 716 14 59
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344 R =302 717 A I8
345 0.2 0.8 718 i 52

346 05 32 719 & 37

347 0.5 16 720 23 104
398 03 I8 721 1.3 6.7

349 0.3 0.0 722 14 5.6
3% 03 2.1 723 14 203
351 188 >392 724 1.7 6,8
332 13.0 >392 735 0.6 35
333 390 =392 726 12 6.0
351 341 =392 737 i3 i}

355 29 10,9 728 0% 38
335 134 =392 729 26 132
357 0.3 %] 730 0,7 32
358 0.6 22 731 11 53
359 21 95 732 0.7 34
360 210 >397 733 15 %9
361 237 =392 734 0.8 41

362 1.9 6.6 733 16 %3
363 17 21 736 12 54

363 6 6.8 737 24 149
363 0.6 22 738 2 93
366 8,6 >392 739 54 242
367 13.9 >392 730 1.9 6,0
368 176 »39.2 741 1.9 10.5
3G9 392 >392 732 34 6.6
370 38 9.1 743 7. 367
171 07 29 744 03 13
373 33 15,7 743 0.8 38
373 XD 32 746 16 113

buonoruueckwuii mpumep B-2.

AHaTN3bI HA MAOIIHTHL.

i) [IpuroToBieHuEe MHOLIUTOB KEIYJOYKOB B3POCIBIX 0COOCH KPBIC.

B3spocneix camioB kpeic Crper-/loyim aHecTe3upoBaiy, cepia ObICTPO BBIPE3aH, IPOMBIBAI U KaHIO-
JUPOBATN BOCXOMAINYI0 aopTy. HempepreiBHast peTporpagHasi nepdy3us ObliIa HHUIIMHPOBAaHA HA CEpAlaX IMpH
nepdy3uonHoM nasienuu 60 cm H,O. Cepauma Obutu BriepBble mepdy3upoBaHBl HOMHHAJIBHO CBOOOJHBIM OT
Ca** MomuduUIMpoBaHHBIM pacTBopoM Kpebca crnemyromero cocraBa: 113 MM NaCl, 4,7 MM KCl, 0,6 MM
KH,PO,, 0,6 MM Na,HPO,, 1,2 MM MgSO,, 12 MM NaHCO;, 10 MM KHCO3, 30 MM Ttaypuna, 5,5 MM ritoko-
361 1 10 MM Hepes (Bce ot Sigma). DTa cpeaa He pPEeHUPKYIHPYeT W MpeacTaBisier coboit cmech 95% 0,/5%
CO,. IlpumepHo Yepe3 3 MUHYTHI cepale OblI0 nepdysupoBaHo MoaupummpoBaHabM O0yhepom Kpebea ¢ mo-
OaBienneM koiutareHasbl (Worthington) m koHeUHOH KOHIIeHTparuei kambius 12,5 MkM. Cepare Ob10 yaae-
HO W3 KaHIONb IOCJIE TOTO, KaK CEepAIle BBHITTIAACIO ONECIHBIM M MITKAM. ATPHYM H COCYIBI OBUIM yIaleHBI U
JKEITyTOYKH OBLTH aKKypaTHO paccedeHBl Ha 0oJjiee MENKHe KyCOYKH C IMOMOINBI0 MUNIOB. TKaHh TOMOTE€HU3H-
POBaJM MOBTOPHBIM pPAacTUPaHUEM IUIETKONH M PeakIfio KoJulareHasbl ocTaHaBiIuBaiu 10% Obrabeil Temsuneit
ceiBopoTkoii (BCS), cemumenTanueii U pecycrneHanpoBaHueM B iepdy3uoHHOM Oydepe, conepxamem 5% BCS
u 12,5 MxkM CaCl,. MuonuTs! ObUIH CIETIaHBl TOJICPAHTHBIMH K KaJBLUIO ITyTEM ITO3TAITHOIO OOABICHUS pac-
tBopa CaCl, 10 okoHYaTEeNbHOHN KOHIEHTparwu 1,2 MM. 3aTeM KJICTKH MPOMBIBAIIN U PECYCIICHINPOBAIN B OY-
tdepe Tupone (137 MM NaCl, 3,7 mM KCl, 0,5 MM MgCl, 11 MM rimroko3sr, 4 MM Hepes u 1,2 MM CaCl,, pH
7,4). Knerkn xpanmnm B Teuenue 60 muH npu 37°C 1o Hayana SKCIIEPUMEHTOB M HCIOJIB3YETCSl B T€UYEHHE S5
4acoB IMOCIe BhIeNeHUs. [IpenapaTsl KIETOK MCIIOIB30BAIA TOJIBKO B TOM CIIydae, €CIIM KICTKH CHaJaja COOT-
BeTcTBOBaNU KputepmsiM QC, IeMOHCTPHUPYS COKPAaTHTENBHBIH OTBET Ha cTaHAApTHYIO (>150% ot 6azanbHOil) 1
m3onporepenon (ISO; >250% ot GazampHOI) 00paboTKy. Kpome Toro, B mociemyromux 3KCIepUMEHTaxX € CO-
€AMHEHISIMA UCTIONIB30BANIN TOJIBKO KIETKH, Y KOTOPHIX 0a3zaibHas COKPATUMOCTE COCTaBIsuIa OT 3 10 8%.
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(1) DKCTIEpUMEHTEHI, CBSI3aHHBIE CO CKMMAEMOCTBIO KETy0YHBIX MUOLIUTOB.

AnnkBOTHI MUOLIMTOB B Oydepe Tupoxne momemanyu B nepdysnonnsie kameps! (cepust 20 RC-27NE; War-
ner Instruments) B KOMIUIEKTE ¢ HAarpeBaTEIbHBIMH IUTaTGopMaMHu. MuonnTaM MO3BOJISUIN MPUKPEIIIATHCS, Ka-
Mepsl HarpeBaiu 10 37°C, u kietku nepdysupoBanu npu 37°C ¢ 6ypepom Tupoae. MUOIUTHI CTUMYIAPOBATTH
nosieM ripu 1 'l roratiHOBEIMH SitekTpoaaMu (Ha 20% Beimre nopora). Tonbko KIeTKH, KOTOPhIE HMEIH YeTKYIO
HCUEPUCHHOCTh W OBLIM HEAKTUBHBI JI0 CTUMYJIILINH, HCIIOIB30BAH JJIS SKCIIEPIMEHTOB TI0 COKpareHuto. Yro-
OBI onpeIeNUTh 0a3adbHYI0 COKPATUMOCTD, MUOITUTHI OBLITH BU3YAIM3UPOBAHBI yepe3 00bekTrB 40x. Mcnomb3ys
KaMepy YCTPOMCTBA C 3apsIOBOM CBSI3BIO0 C TepeMeHHOW dacToTol KaapoB (60-240 I'm), n3oOpaxkeHus] ObLTH
onn(poBaHbl U 0TOOPaKEHBI HA PKPaHE KOMIIbIOTEpa co cKopocThio BeIOOpku 240 't (IonOptix Munton, Mac-
cauycerc). Kak TOJIbKO KJIETOUHOE COKpAIllCHHE CTAaHOBMJIOCH CTaOWJILHBIM B TEUCHHE BPEMEHH, TECTHPYEMBIC
coeaunenust (0,01 - 15 MmxM) nepdysupoBanm B KaMepbl HA MHOIIUTaxX B TedeHHe 5 MUHYT. COKpaTUMOCTb MHO-
IIUTOB U CKOPOCTU COKpAIIECHUS U PETaKCallly 3aTeM PErUCTPUPOBAIH C UCTIONB30BaHHEM OOHAPYKEHHSI KOHTY-
POB.

(ii1) AHAJTM3 COKPATHMOCTH.

[1aTh ml OoJiee OTAETHHBIX MHOLIMTOB TECTUPOBAIM Ha COSAMHEHHE U3 JBYX MM OoJiee pa3HbIX Ipenapa-
TOB MHOIUTOB. J[JIs1 KaXkK01 sTueiku OBLIN YCPETHEHBI M CPAaBHEHBI ABAIIATh WIH Oojiee KPAaTKOBPEMEHHBIX CO-
KpaIrieHui mpyu 6a3arbHOM (ompeesieMoM Kak | MUH 10 HH)Y3UH COSAMHEHNUS) U TIocTie T00aBICHUs COeINHE-
HUs (ONPEIETICHHOM Yepe3 5 MUH IMocie Havana nepdy3ud COSTUHEHHs). DTH CpeHNe TOHBI OBUIH TIPpOaHaIH-
3UPOBAHBI C MCIIOJIb30BaHUEM TporpaMMHOTO obecrieueHus lonWizard (IonOptix), 9ToOBI OTIpEeTUTh H3MEHE-
HUS B IMACTOJMYECKOW JUIMHE M (paKIHOHHOE yKopoueHHe. DPpakmus COKpamieHus ObUla paccuWTaHa Kak:
((nmMHA TIOKOS - JUTMHA TPM NHKOBOM COKPAILCHWH), AEJIEHHAs Ha JUIMHY NOKosi). IIpoleHTHOe M3MEHeHHe
(pakIMK COKpalleHus 110 CPAaBHEHUIO C M30JIMHKMEH ObUIO paccunTaHo Kak (((hpakiusi COKpalieHus mocie BBe-
JleHus1 no3bl/0azanpHble Gpakium cokparieHus)x 100). IIporeHT cHmKeHus (pakIuy COKPAIIEHUS MO0 CpaBHE-
HUIO ¢ M30JMHUEH ObuT paccunTaH Kak: (100 - mporneHTHOe M3MeHeHue (PpakIHMu COKPALIEHHs] OTHOCHTEIHHO
n30aMHuN). Taroke ObIIM ONpeeIeHbl MaKCHMalIbHbIE CKOPOCTH COKpaIlleHHs U pesiakcanuu (Mkm/c). Pesynbra-
TBI OT OTJEIIBHBIX KJIETOK YCPEIHSIOTCS U paccuuThiBaeTcst SEM.

Bnusinue coenunenuii Ha ¢ppakionHoe ykopouenue (FS) MmuounToB npogeMoHcTprpoBaHo B Ta0i1. B.

Tabmuma B
% FS (Y
Coemnentse Ne Kommnewrrpauns CHILKEHHE Ne peanLrryeMnix
(M) OFTHOCHTTRING K1eTOK
o nnn) * SEM
3 [0 732714 3
31 ¥ 233289 15
22 [ BO6 LT 5
1060 5 547498 3
116 {8 125 k-43 3
124 10 B4 6408 6
142 5 7 H&-34 5
184 5 674+ 38 5
474 1 T32+-37 3
542 16 684+ K3 )

%FS = Cpennee u3 KaXI01 KIETKH (IPOIIEHTHAS BRICOTA ITHKA MTOCTIC M30IMHUH / IIPOLIEHTHAS BBICOTA ITH-
Ka J10 u307auHuN))* 100

buonoruueckwuii mpumep B-3.

Dxokapauorpaduueckas OleHKa OCTPOro ¢papMaKoIuHAMUIECKOTo 3 deKTa Mpu COKPAIMEHUH Cepia y
KpBIC.

Onenka cepieyHol (pyHKIMH in Vivo ¢ TIOMOIIBIO 3XoKapauorpaduu OblTa BEITIOJHEHA HA caMIlaX KPbBIC
Crper-/loymu o anecresueit m3odaypanom (1-3%). 2-D M-o6pa3Hble H300paKeHHS JICBOTO KEITyI0UKa ObLIA
MOJYYCHBI B ITAPACTEPHAIBHOM BUJC TI0 JUIMHHOW OCH JI0, BO BPEMs U IOCIIC BBEJCHUS COCAWHCHHUN ITyTeM He-
MPEePHIBHON BHYTPUBEHHOW MH(Y3UU WU MEPOPATHHOTO 30HAMPOBaHUs. In vivo (pakiuro cokpamieHus ormpe-
JEISUTH aHATH30M H300pakeHus B M-pexume co ciemyronmM pacuetoM: ((KoHedHBIH TuacTonmyeckuid mua-
METp - KOHEUHBIH cucToNmdecknuii muameTp) / Koneunsnii nuactomuaeckuii auametpx 100). s sxciepuMeHTOB
C HENpEepHIBHON MH(Y3UCH, TPH HAYAIGHBIX N300paKCHUS U30JMHUNA M-pekuMa JI0 BBEJCHHUS T03bI OBLIH ClIe-
JaHbl ¢ UHTepBasamMu B | muH 1m0 wH(y3uu coequneHus. CoequHeHus cocTaBisid B 50% MpOMIICHIIIHKONIE
(PG): 16% xantuzone: 10% mumermnaneramuae (DMA) u gocTaBmsnm depe3 KarteTep Ui SPEeMHOW BEHBI CO
ckopocThio 1 mur/kr/4gac. Bo BpeMs nH(by3un nzodpaxenus B M-pexkuMe ObLTH CIETaHbl ¢ S-MHUHYTHBIMA HHTEP-
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BaamMu. H(y3us npekpamanach, Koraa Gppakiuus cokpanieHus nocturaia 60% CHIKECHUS OTHOCHTEIIEHO U30-
nmuard. OOpa3nbl KPOBU Opanu Ui ONPEACICHUS KOHIICHTPAIMH COCTUHCHUH B mia3Me. [laHHbIe ObUIH TIpen-
CTaBJICHBI Kak oleHouHoe 3HaueHue [Csy, KoTopast mpeACTaBIsieT CO00# KOHIEHTPAIMIO, IPU KOTOPOi (hpakiuio
cokpareHus coctaBisieT 50% OT M30JIMHUM COKPATHMOCTH A0 BBeAeHUS 1036l PesympraTsl ICsy 00001IeHBI B
tabm. C.

Tabmuma C
Coenmenne N 1Cse
{(Cpeanee £ 8.B., aieM)
124 0,7 2002
141 154005
P4 3A4£012
142 270,12
23R 37+£0.31
I84 122020
183 (L2002
233 72008
304 1,7 2006
222 b 1% 003
236 1406
211 545025
363 4.6%0.17
387 2.4 %008
100 8.1+026
420 2.1 2005
38R $4x0,10
434 03013
433 4.3x0,H
P58 f.lo2 003
53% 139037

Jlns uccnenoBaHuii EPOPANTBEHOTO MpHeMa OBUTH CIIENaHBl TPU OCHOBHBIX M300paKeHUS M30JIMHUHM B M-
pexume mepea BBEACHHEM J03bl C MHTEpBaJaMu B | MHUH 0 BBeAeHUs coeanHeHus. CoeAMHEHUs TOTOBUIN B
0,5% runpokcunponunmetuinuentonaoze 2910 (I'TIMI 2910): 0,1% cycnensuu TBun 80 U 1OCTaBISIN B BUIE
pa3oBoit 0361 (5 MII/KT) depe3 kedMymodHbIi 30H1. Kpbic moaBepraim JeTkord aHeCTe3WH JJIs U3MEPEHUH 3X0-
Kapauorpa¢uu B M-pexxuMe B OINpenesieHHBIe MOMEHTH BpeMEHH B TedeHue 24 4. PaznmyHble ypoBHH O3B
OBUTH OLICHEHBI [T KaXKIOTO COSAMHEHUs. BimsiHre coennHeHns Ha (Qpakmuy yKOPOYeHHUS cepAala MpH caMoi
BBICOKOW OIICHKE 03Bl MpeACTaBIeHoO B Taba. D B BHIe MPOIEHTHOTO CHIDKEHUS UCXOTHBIX (pakIuii yKopode-
aust (=100%).
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Tabmuma D
FS
FS§
Coetnen {%% crIERess
(Ve cusnKReNIs
e Ne orHocATebIG
Hoza OTHOCUTRILHO
M0} Yepes 1-2
(MIfRY) EFIOEHRERA) nepet 4 1
I HOEIE BHCICIHR
120C,1C BECICHIY 03I
LN
{Cpearee £ 5.D.3)
{Cpeanee = 5.D.)

238 2 52+ 10 39446
143 2 42+16 i5+13
184 2 4319 kY
253 6 56 49 3347
20 6 T 40 LY | 18411
103 G GOk 4 40+ 3
387 G 394 24 50018
82 H) E546 354§
474 & 644+ 8 27+6
342 4.5 J1+1 4+7
489 6 6516 356
565 bl 55+ 13 43+ 13
377 4 87 £6 EEEND
389 6 73412 465 43
al7 é &4 £ 4 3747
664 G 63t 4 3Rt3
697 10 FIEES d5+3
709 8 GRt2 3T+l
21 [ 0% 6341 [ A3

OIHOBpEMEHHO ¢ M3MEPEHUSAMH 3XOKapauorpapuu ObLTA B3SATH 00pa3Ibl KPOBH JIJIS ONPENSICHHS COOT-
BETCTBYIOIICH KOHIICHTPAIUHN COeANHEHHs B TasMme. Jlanubie B Tabn. E 06o0mamu 3nauenus 1Csy u 1C,, koTo-
pBI€ MPECTABISIOT COO0H KOHIIEHTPANHIO, IPH KOTOPOH YacTUYHOE coKparieHue cocrasiseT 50% u 10% ortHo-
CUTEJIbHO U30JIMHUU COKPATUMOCTH JI0 BBEJICHUS 103bI, COOTBETCTBEHHO.
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Ta6nuua E
1Cy, FCs
Coeamuenne No (M) {mrM)

234 4.9 09
183 0.9 0.2
184 7.9 0%
253 1.3 03
142 2.9 07
100 .1 23
38T 1.6 {14
82 1.2 1.5
474 1.4 U2
342 3.3 0.9
s 24 oo}
363 37 1]
377 07 .1
389 1.6 0.3
017 1.2 0.3
064 3.3 1.2
697 ®.3 3.3
e 13 1.5
727 1.7 1.2

buonoruueckwuii mpumep B-4.

[IpomoneHas 3xokapauorpadudeckas orneHka MeImuHO# Moaenmn HCM.

OneHky cepJieqHON (YHKIMH in Vivo C MOMOIIBI0 dXOKapAruorpaduu MPOBOIMIN C MUCTIOIH30BAaHUEM pa-
Hee ONMMCAHHON MBIITMHOW MOAENN CeMEHHON runepTpoPpruecKoil KapIMOMHOIIATHH, KOTOpas ObLIa MOTydYeHa B
pe3yipTaTe MyTalliM apruHuHa W riaroTamuHa B octatke 403 (R403Q) rena Tspkenolt menu anbha-MHO3UHA
cepaua (MHC) (Geisterfer-Lowrance et al., Science. 1996 May 3; 272(5262):731-4). Quchynkuus cepaua,
¢ubpo3 u mokazatenu runepTpoduu cepaua (BKIOYAs TOJIIMHY SKEIyIOYKOBOW CTEHKH) YBEIWYMBAIOTCS C
BO3pacToM B 3Toi MbImuHON Moaenu (Geisterfer-Lowrance, supra; Jiang et al., Science. 2013, 342 (6154): 111-
4).

Mpeimu R403Q nonyuanu Hecyuryro cpefy WM coeAuHeHHe 142, cocTaBlIeHHBIE ¢ KOPMOM, B TeueHue 24
Heneb. M3MepeHus mpooinbHOM dXoKapauorpadui MPOBOAMINACE Kaxasle 4 Hemenu. M3MepeHus sXoKapImuo-
rpaduu OBUIH TIPOBENICHBI HA MBIIIAX HoJ aHecTeznel n3oduypanoM (1-3%). 2-D M-n300pakeHus JIEBOTO Ke-
JMyJ04Ka OBUTH MOJYyYEeHBI B PEKUME KOPOTKOH ocH. In vivo (pakiiro cokpameHus Onpeaesisuid aHaIA30M H30-
OpaxxeHus B M-pexknme co creayromuM pacdeToM: ((KoHeuHBIH AUACTONMYECKAN AUaMETp -KOHEUHBIA CHUCTO-
nmmyeckuit muamerp) / Konewnslit nuacromuueckuii nuamerpx100). O6paboTka coemuHenuneM 142 ociabisiia
YBEJIMYCHUE TOIIIUHBI 3aJHEH CTEHKH MEPErOpOIKH H JICBOTO JKEIyAI09Ka, KOTOPhIE HAOII0AINCh C BO3PACTOM
y HeoOpaboTaHHBIX MbImei R403Q.

Buonoruueckuii npumep B-5.

CHmwxenne Gpudpo3a Ha MOAENH THIIEPTPOPHHU cepLa y KpbIC.

Onenky cHkeHust Gprubpo3a MPOBOIWIHM C MCHONB30BaHUEM KpbIC JTUHUHM Dahl, 4yBCTBUTENBHBIX K COIH
(DSS), panee cooOmaBieiicss MOJeIH cepACYHON HEJOCTATOYHOCTH Y KPBIC, BEI3BAaHHOW THIIEPTOHHMEH, C coxpa-
HeHHOH (paknuet BeiOpoca (Fillmore et al., Mol Med. 2018, 24(1):3; Dahl et al., J Exp Med. 1962, 115:1173-
90). Kpeicer DSS. nonydasniiie panyoH ¢ BEICOKUM COAEPIKaHUEM COJHU, JEMOHCTPUPYIOT MPOrPECCUPYIOIIYIO
CEepICYHO-COCYIUCTYIO AUC(HYHKIINIO, BKITIOYAs OBBIIICHHOE CHCTOIMYECKOE apTepHabHOE JaBlIeHIEe, THACTO-
TUYecKyro aucyHKIuo, TanepTpoduio cepamna u ¢uodpos cepana (Fillmore, supra; Dahl, supra, Sakata et al., J
Am Coll Cardiol. 2001 Jan; 37(1):293-9; Kim-Mitsuyama et al., Hypertens Res. 2004 Oct; 27(10):771-9).

Kpeicam DSS BBOAMIN HECYIIYIO Cpeny WM coenuHeHue 142, cocTaBleHHOE ¢ MUIEH ¢ HU3KUM WIIN BBI-
COKHM COJICp’KaHHEM COJIM, B TeUeHHE 6 Henelb. [lepuBacKy sIpHBIE W WHTEPCTHLHAIBHBIE 00pas3Ilbl CepaeTHON
TKaHH OBIIIM BU3YAJIM3UPOBAHBI M MPOAHAIM3NPOBAHEI Ha % cepaedHoro ¢puodposa. Jleuenne coennHenuem 142
ociabisuto yBennueHue ¢puoposa y kpbic ¢ DSS, momy4aBmmx panyoH ¢ BEICOKHUM COAEpKaHUEM COJIH.

XoTsl BHINIETIPUBEACHHOE MHCBMEHHOE ONMCAHUE COCIUHEHHH, MPUMEHEHHH M CIOCOOOB, ONMCAHHBIX B
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JAHHOM JIOKYMEHTE, ITO3BOJISCT CIICIIHATICTY B JAHHOW 00JaCTH TEXHUKHU CO3[]aBaTh W MPUMCHSITh COCANHCHHUS,
MPUMEHCHHUS U CIIOCOOBI, ONMMCAHHEIC B TAHHOM JOKYMCHTE, CIICIIHATHCTH B JAHHOW 00JIACTH TEXHUKH MOUMYT
W OIICHAT CYIISCTBOBAaHME BapHalnii, KOMOWHAIMH M SKBHBAJCHTOB KOHKPETHOTO BapHaHTa OCYIIECTBICHHS,
cnoco0a ¥ IpUMEpPOB B JaHHOM JokyMeHTe. CoeMHEHHs, IPUMEHEHUS U CHOCOOBI, MPEATIOKCHHBIE B JaHHOM
JOKYMEHTE, CIIeIOBaTEeIHHO, HE MOJDKHBI OTPAHWYHBATHCS ONMCAHHBIMH BBIIIE BapHAaHTAMU OCYIIECTBIICHHUS,
crioco0amu WM IPUMEPaMH, a CKOpee 0XBaTHIBAIOT BCE BAPHUAHTHI OCYIIECTBICHHUS U CIIOCOOBI B Mpeenax 00b-
eMa M CYIIIHOCTH COeANHEHHH, IPUMEHEHHUH U CTIOCO00B, TIPEATIOKECHHBIX B TAHHOM JTOKYMEHTE.
Bce packprsIThIe B TaHHOM JOKYMEHTE CCBUIKH BKIFOYEHBI B KAUECTBE CCHUIKH B TIOJTHOM OOBEME.

OOPMVIIA U30BPETEHUA

1. Coenunenue ¢popmyisl (1) win ero gpapmaneBTHIECKA IpUEMIIEMast COJIb:
R2 G-y"Gg
R1
A 7N 0

=¢, HN—4

R? Z-B

(.

riae G, mpeacrasmser coboif -CRR-;

G, npencTapnseT co0OM CBA3G;

G; npeacrasnseT co6oif -CR- wu -N-;

Rl, R3, R4, R’u Rg, KaXIbI He3aBUCHMO, IPeACTaBIIOT c000it H, C;-Cg-aiKui, raoreH Wi THIPOKCHUIT,

R? npencrasiseT coooit H, C,-Cg-ankui, raJoreH Wid THIPOKCHI;

Z BHIGHPAIOT U3 TPYIIIBL, cocTosimeii u3 casisu, C-Cg-ankmna, -O-, -N(R%)-, -R*O-, -OR”- u -R’S-;

R’ npencrasiseT coboi H, C;-Cg-aJIKiT Wiin MAKITOATKHI;

A BBIOHPAIOT W3 TPYNIIBI, cOCTOsIMEH n3 (PeHmIa u S5- WM 6-1WICHHOTO TeTepoapuia, COAEPIKAIIETro o
MEHBIIIeH Mepe OJMH KOJIbIIeBOH aToM N, TIie TPEACTABIAIOMUNA cO00i A GEeHIIT WK 5- WIn 6-4ISHHBIA TeTe-
pOApHIT HE 3aMeIIeH WIIH 3aMeIeH OTHIM HiH Gosee 3amecturensivu R'Y;

kaxapiii R' HesaBucumo BbIOpaH 3 rpymmsl, cocrosmeil u3 -C(O)OCH;, MeTrna, 3THiIa, U30TPOINKIIA,
JUPTOpPMETHIIA, UKIOMPOIIIIA, IMKIO0YTHIIA M OKCETAHMIIA, TJIC KaXKIBIH METWI, ATHI M U30IPOIWII, SBIISIO-
mmiicst R, HesaBucuMo 1HGO He 3aMelreH, THO0 3aMEIIeH OXHUM WIH HECKOJTHKMMH 3aMECTHTEISMH, HE3aBH-
CUMO BBIOpaHHBIMH U3 TpymIikl, cocTosmiei u3 -OCH;, -OH u -OC(O)CHj;

B BeiOuparor w3 rpynmsl, cocrosimeit m3 H, C-Cg-ankuna, C;-Cg-nmknoankmia, Cq-Cir-apuna u 5-10-
yieHHoro rerepoapuia, npudeM C,-Cg-ankui, Cs;-Cg-niuknoankui, Ce-Cir-apuin win 5-10-4yieHHBIH reTepoapui
13 B He 3aMelleH MM 3aMeIIeH OHIM Wik Golee 3amecturemsmu R'';

kaxerii R'' He3aBHCHMO BBIGPAH M3 IPYIIIBL, COCTOSIICH M3 METHIIA, STHIIA, H30IPOIIIIA, LHKIOMPOIIHIA,
mudTopMmermina, Tpudropmeruna, okco, -C(O)CHs, -C(0O)O-tpet-Bu, -OCH;, -OH, -NH,, -Cl, okceranmia, ok-
CaIMa3oNmIa M a3eTHAMHINA, TI¢ KaXKIblil OKCAJWA30NMI M a3eTHAMHMIL, sBisrommiicss R'!, He samernen mmm
3aMelleH OJTHAM HJIH HECKOJbKHMH 3aMECTUTEIISIMH, BRIOPAHHBIMHU W3 TPYIIIBI, cocTosei u3 atuna, -C(O)CH;,
-C(0)O-tper-Bu, -C(O)OCHj;, -C(O)NHCHj;, -C(O)NH, u -OCHj;, u rae KakAaplii METHI, STHI U U3OMPOIIIL,
SIBJISTIOIIAMCS R'!' e 3aMelieH win 3amemeH -OH; u

R, RY u R?, xaxmpii, npenacrapisior co6oii C-Cg-anku,

MpUYEeM, €CITH HEe yKa3aHO WHOE, KAl ONMMCAHHBIN 37eCh TeTCPOIMKIOATKII WIHA TeTepOoapui, Coaep-
*KUT | mwim 6oee reTepoaroMoB, BeIOpaHHEIX 13 N, O u S; u

IpUYeM Koraa A mpezacraBisieT co00i He3aMelleHHbIH (GeHun uim S-tpudropmerii-1,2,4-okcanuason,
-Z-B dparment ve npenctasisier coboit -OC(CH;); mmu 1-31ri1-3-runpokcu-1,5-auruapo-2H-muppon-2-oHuI.

2. Coenunenue 110 1.1 wim ero ¢apMameBTHIECKH IpreMIieMas CoJib, Tae coenuaenue hopmynsl (1) mpen-
craBisieT coboit coequnenue Gopmynsl (If):

R? @G,

1
A= N I "
=G, HN—
R Z-B (p),.
3. Coeaunenne 1o 1.1 wim 2 uiu ero (papMareBTHIECKH MpUuemMiieMas Collb, TIe Rl, Rz, R3, R4, R’ u Rg,
Ka)IbIii, TIPEICTaBIISAIOT co00i H.
4. CoenuHeHHe 10 JTFOOOMY OJJHOMY U3 M. 1-3 wiu ero apmaneBTHUCCKH pUeMiieMast coiib, rae Gy mpen-
craBisger coboit -CH,-.
5. CoenuHeHue 10 JTIOOOMY OJHOMY U3 TiL. 1 -4 wiu ero apManeBTHYCCKH preMieMas coib, rae Gs npe-
craBisier co6oii -CR®-.
6. CoenmHeHME TI0 JTIFOOOMY OJHOMY U3 il 1 -4 wiu ero ¢apManeBTHYCCKH preMieMas coib, rae Gs npe-
craBiser coboit -CH-.
7. CoenuHeHHE 110 JIIOOOMY OJHOMY M3 T 1 -4 mim ero papMarieBTHIecKH pruemieMast coib, rae G mpe-
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cTaBisAeT co00it -N-.

8. Coe/HeHuE 0 TF060MY OTHOMY U3 T 1-7 WK ero (papMaleBTHYECKH IpHeMieMas colb, rae R', R* u
R’ , KOKJIBIH, TIPEICTaBISIOT coboit H.

9. CoenmHeHue 1O TIOOOMY OHOMY U3 1. 1-8 win ero ¢apMameBTHIECKU IprUeMIIeMast Coilb, TIe Z Tpe/-
CTaBIsAET COOOM CBA3B.

10. Coequnenne 1o JoOOMy oaHOMY W3 TM.1-8 miu ero (dapmareBTHUECKH NMpUeMIIeMas COJib, Tae Z
npencTaBisieT coooi -O-.

11. Coequnenne 1o JoOOMy oAHOMY W3 TM.1-8 miu ero ¢dapmareBTHUECKH NMpUeMiIeMas COJib, Tae Z
npencTapiseT coboit -N(R’)-.

12. Coenuaenue 1o 1ro6oMy ogHoMy n3 L. 1-11 nm ero ¢apmaneBTHIECKH IpHeMiIeMas cojlb, TIe A BbI-
OMpalOT U3 TPYMIIBI, COCTOSIIEH U3 (heHMIIa, THPA30JIMIIA, OKCA30JIMIIa, OKCAINa30IMiIa, N30KCa30IIiIa, TeTpas3o-
T, TPUA30IIWIIA, THA30WIIA, MTMPUMUINHIIIA, IMPUITHIIIA, THPA3UHILIA U TTHPUIA3WHIIIA, KaXIbIH U3 KOTO-
PBIX HE 3aMeIleH M 3aMeIIeH OTHUM WK Gosee 3amecturensmu R,

13. Coepnnenue mo modoMy oxHOMY M3 mil.1-12 mim ero ¢dapmaneBTHYECKH NMpUeMieMas conb, Tae A
MPEICTaBISIET COO0H OKCaZNa30JIMII MIIH M30KCA30JIMII, KAKIBIH M3 KOTOPHIX HE 3aMeIleH WM 3aMeIleH OTHUM
v Goree 3amectutemsivi R,

14. Coeaunenue 1o odomy oaHoMy u3 Tim. 1-11 wmm ero papmarieBTHUeCKH pruemMieMas Cojb, rae A BbI-
OmparoT U3 TPyYMIIEI, COCTOSIIEH H3:

2 L9 o gt E U [

HN
~N .
S RS EW‘H “'LZ”H Seibs [ASEOTE
s C‘% W LT O

KaK/IBIH M3 KOTOPBIX HE 3aMEIIeH MK 3aMelleH OHIM MM 6olee 3amectuTemsamu R'.

15. Coenunenne no mo0oMy ogHOMY U3 miLl-11, win ero ¢gapMamneBTHIECKH MpueMiieMas coilb, Tae A
TpeICTaBISeT COBO OKCaTMA30IIIII, KOTOPBIA HE 3aMeIleH MM 3aMelleH oHuM 3amecTuternem R'.

16. Coennnenue mno modomMy oxHoMmy w3 mil.l-11 mim ero ¢dapmaneBTHYECKH NpueMieMas conb, Tae A
MPE/ICTaBISIET COO0M OKCaIMa3oiIii, KOTOPHIH HE 3aMEIIeH WIN 3aMelIeH OJHUM 3aMEeCTUTEIIEM, BHIOPAHHBIM M3
TPYIIIBI, COCTOSILECH U3 METHJIa, ITHIIA, U30NPOIIIa, TU(TOPMETHIA, IIMKIONPOIIIa U IUKI00yTHIIa.

17. Coepnnenue no modomMy oxHoMy w3 mil.l-11 mim ero ¢dapmaneBTHYECKH NMpueMieMas conb, Tae A
MPE/ICTaBISIET COO0M M30KCAa30/IMII, KOTOPBIM HE 3aMEeIeH WM 3aMeleH OJHUM WiIn OoJiee 3aMECTUTEISIMHU, BbI-
OpaHHBIMH W3 TPYIIIEI, COCTOAIICH M3 METHIIA, STHIIA 1 TUPTOPMETHIIA.

18. Coenunenue mo ar000My omgHOMY W3 Tm.1-11 unam ero ¢apmameBTHYECKH TpuemiieMas collb, Tae A
MPEICTaBISIET COO00I M30KCa30IMII, KOTOPHIH HE 3aMEIeH WK 3aMEIICH OJHUM 3aMECTHTENIEeM, BEIOPAHHBIM U3
TPYIIIBI, COCTOAIICH U3 METWIIA, ITWIA U TUPTOPMETHIIA.

19. Coeaunenue 1o mobomy oaHoMy 3 Tim.1-11 wmm ero papmareBTHUIECKH pruemMieMas Cojlb, Tae A BbI-
OmparoT U3 TPYIIIEI, COCTOSIIEH H3:

Lot 00 R s

R13 R13_ R‘13 . Rr1?
RY o oy R"’ N, E}N\>—§ RGN, A2 /[°>_§ N
N —\ AN % i .
T B S
R‘!S

/\gN/\gy\E/\g

R”/ N\ :
g ESH‘Q N 5

~ R13 13 13 1 ‘
N N N N
[t (O RIREIEDS
OO O En 4
R13 ) R‘E3 ) R13 R13 " R13

e kaxasii R HezaBrcnmo Bbl6paH u3 Tpynmsl, coctosmieit 3 H, -C(O)OCH;, meTuia, 9Tria, H301po-
nuia, TMTOPMETHIIA, IUKIONPOIIHIA, IMKIO0YTHIIAa U OKCETaHIIA,
IJIe KaykIbIii METHII, STHII M H30TPOIIIII, sBystommiics R, HesaBucuMo G0 He 3amelren, 6o 3aMeren
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OJTHUM WJIH HECKOJIbKHMMU 3aMECTHTEIISIMU, HE3aBHCUMO BRIOPAaHHBIMH W3 TpymIibl, cocrosimeii u3 -OCH;, -OH u
-OC(O)CH;.

20. Coenunaenue 110 JI000My ogHOMY U3 M1 1-19 win ero ¢apmamneBTHIECKH TpUeMIIeMast CoJib, Tie B BbI-
Ooupator w3 rpynnsl, coctosmieil u3 C;-Cy-ankwmma, Cs;-Cs-mukmnoankuna, 6-10-ujgeHHoOro apwma, 5- wim 6-
YIEHHOTO MOHOIIMKIMYECKOTO TeTepoapuiia, COACPIKAIIero 1Mo MEHbIIeH Mepe OIWH KOJbLeBoH atoMm N, u §-
WA 9-4JICeHHOTO OMIMKIIYECKOTO TeTepoapuiia, CONEpIKaIlero 1Mo MeHbIIeH Mepe OIUH KOJbIEBOW aToM N,
KayK/IBIi M3 KOTOPBIX HE 3aMEIeH JI00 3aMelIieH OJHIM Ml Goree 3amectuTensmu R'!

21. CoemuHenne o .20 WK ero (papManeBTHYECKH MpHEeMIeMas conb, rae kaxapsii R mpencrasmser
co6oii C;-Cg-ankui1, He 3aMEIIeHHBIA Wiy 3aMelneHHbIH -OH.

22. CoenuHEHHE 10 JIIOO0MY OJHOMY M3 M. 1-19 wim ero ¢gapmarieBTHUECKH pueMieMas colib, rie B BbI-
OMparoT W3 TPYIIIBI, COCTOSIICH U3 METUIIA, ITHIIA, U30TPOIIIIA, H300yTHIA, TPET-OyTHiIa, IUKIONPOIHIA, [IUK-
NO0YTHIIA, IIUKIIOTICHTIIA, ()CHUIIA, WHAAHWIA, THA30JIMIa, TPHA30JIHIIa, AMUAA30JIIa, TMPA30JIHia, TETPA30IIHi-
Jla, OKCA30JIUIIa, W30KCA30JIMiIa, OKCAJHNA30NIWIa, MUPA3UHIIIA, MHPHIA3WHIIA, THPUMHIMHIIA, TUPUINHIIIA,
TUPPOJIONHPA30TIIIA U OCH30MMUAA30IHIIa, KaXKIBIH M3 KOTOPBIX HE 3aMEUICH IIU 3aMEIICH OJHUM HH OoJiee
3amecturessivu R

23. CoenuHenue 1o a000My omHoMy W3 Ti.1-19 wnm ero dapmarneBTHYeCKH TpriemiieMas cojlb, Tae B
MPEICTaBISIET COOOH METHJ, MUPA30JIMI, OKCA30JMII, TETPA30JIMI, W30KCA30IMI, THA3OIMI, IMHIA30IIIT HIIH
TIMPHINHI, KasKIBIH 13 KOTOPBIX HE 3aMEIIeH HIIH 3aMeIIleH OHIM MM boJiee 3amectuTensamu R'.

24. CoenuHeHue 1Mo a000My omHOMY W3 Ti.1-19 wnm ero dapmarneBTHYEeCKH TpriemiieMasl cojlb, Tie B
MPEACTaBIsIeT cO00M MUPA30NHII, OKCA30JIMII, TETPA30IIII, H30KCA30IMI, THA3OIII, MMHIA30JIIT W TTUPUIH-
HUJI, KaXKIbIi M3 KOTOPBIX HE 3aMeIIeH MTH 3aMelleH OJHUM MM Gonee 3amMecTHTemsvMu R'.

25. CoeauHeH e 10 .24 MM ero (papMareBTHUECKH TIpHeMIeMast Collb, re Kaxupii R'' He3aBuCHMO BEI-
OpaH U3 IPYIITEL, COCTOSIICH U3 METHIIA, 3TUIIA W M30IPOITHIIA, PHYEM KaX bl METHUII, STHI U U3OMPOITUII, SB-
msroumiicst R, 3amemen -OH.

26. CoemuHeHHUE 110 JII0O0MY OHOMY U3 Tl 1-19 mnm ero ¢apManeBTHICCKH MpUeMIIeMast COllb, rie B BEI-
OmparoT U3 TPYIIIEI, COCTOSIIEH H3:

oy OO O OO O O O

N
N

N = - =
£54 527 £ 1R TR 0 £ 0000

H
H H n-N NF N
-N N -N 3 L r P
N J N
ot o= g g e g
NN T Ny ‘ u
Ka)K,HLIﬁ M3 KOTOPBIX HC 3aMCIICH WJIM 3aMCIICH OAHUM UIIN 60.1'[66 3aMECTUTCIIAMHU Rl 1.

27. CoenHeHHE 1O JIIOO0MY OJHOMY M3 M. 1-19 wim ero ¢gapmarieBTHUECKH pueMieMasi colib, rie B BbI-
OMpaIOT U3 TPYIIIBI, COCTOSIIIECH 13!
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R14
R4 R‘M
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» ;_\ PN EN/_\E/\ % @E 3@25
=N "R
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WK ero (papMareBTUICCKU prueMiieMast Colb.
29. CoeauneHue 1o 1.1, mpencTasisoniee codoit

E
F/KfaN 0
V.

O- N O
N H
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N
WK ero GpapMaleBTUUECKH TPUEMIIEMYIO COJb.
30. Coenunenmue 1o 1.1, mpeacTaBisronee codoit
N
=N,
N—-—
H —
o-N N
\)Q- '
N (o)
WK ero GpapMaleBTUUECKH TPUEMIIEMYIO COJb.
31. Coenunenue 1o 1.1, mpeacTasisroniee codoit
N
N’ ~

WK ero (papMareBTUIECKU PUEMIIEMYIO COTIb.
32. Coenunenue 1o 1.1, mpeacTapistoee coooit

OH
N,
-N Ho LN
07y N
\)QN O
WK ero (papMareBTUIECKU MPUEMIIEMYIO COTIb.
33. Coenunenue 1o 1.1, mpeacTapistonee coooit
o O
O/ N
N HJS-"N-
Nz N~
N

WK ero (papMareBTUICCKU PUEMIIEMYIO COTIb.
34. Coenunenue 1o 1.1, mpeacTapistomee coooit
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WM ero (papManeBTHIECKU IPUEMIIEMYIO COTIb.

35. ®apManeBTHYECKass KOMITO3HUITHS, COAepKAIIas COSTUHCHUE M0 TO00MY oqHOMY U3 Tl 1-34 wiu ero
(hapManeBTHYECKN PUEMIIEMYIO COJIb U (papMalleBTUUECKH NPUEMIIEMBIH SKCIIUITHEHT.

36. Cioco0 neueHust 3a00IcBaHUs Cepa y CyOBEKTa, HYKAAIOMIETOCS B 3TOM, BKIIOYAIOIIUI BBEICHHE
CYOBEKTY COEAMHEHHS 110 JII0OoMYy ofHOMY M3 il 1-34, mwin ero ¢apMarieBTHUECKH IPUEMIIEMOI CoH, e 3a-
OoJsieBaHne cepiua MpencTaBisieT co0oi runeprpoduueckyro kapauomuonatuio (HCM - anrn.: hypertrophic
cardiomyopathy) wim cepaedHyr0 HEIOCTATOYHOCTh C COXpaHeHHOH ¢pakmueit Beiopoca (HFpEF - "heart failure
with preserved ejection fraction").

37. Cnoco6 no 1.36, OTIUYAIOIIUNCS TeM, 9TO 3a00JIeBaHHE CepIla MPeACTaBseT coboi runepTpodmde-
ckyto kapauomuomnaruto (HCM).

38. Croco6 mo 1m.37, ornuyaromuiicss TeM, uto HCM sBisieTcsi 00CTpYKTHBHOM, WM HEOOCTPYKTUBHOH,
WM CBsI3aHA C MyTallell B TeHaxX CapKOMEPHBIX H/HIIN HECApKOMEPHBIX OCITKOB.

39. Cnoco6 mo 1n1.36, oTinyaromuiics TeM, 4To 3a0oJeBaHie cepla MpeaCTaBIsIeT Co00i cepieuHylo He-
JIOCTaTOYHOCTH C coXpaHeHHOU ¢paxuueit Beiopoca (HFpEF).

40. Cnoco® MHrHOMpPOBaHUS CEPIACYHOTO capKoMepa, BKIIOYAIONUIM MPUBEICHUE B KOHTAKT CEPACYHOTO
capKoMepa ¢ COeIMHEHHEM I10 JI000MY OJJHOMY K3 Mil. 1-34, uiu ero (hapManeBTHYECKN IPHEMIIEMOH COJIBIO.

@ EBpasuiickasi naTeHTHas opraHusauus, EAMB
Poccusi, 109012, MockBa, Manblii Yepkacckuit nep., 2
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