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OIIMCAHVE V3OBPETEHNVA
2420-558786EA/042
SAMEIEHHEE I[TPOM3BOIHEE MHIOJIMHA B KAUECTBE MHIMENTOPOB
PEIIJIMKAIIMM BUPYCOB IOEHTE

Hacrosamee wm300peTeHMe OTHOCUTCS K SBaMEMeHHBEM IIPOM3BOIHEM
VMHIOJIMHA, clHocofaM OpenylpexIeHUsa WIM JIeUeHUS BUPYCHHX MHOEKLNUN
OeHTe TIIOCPeICTBOM IIPMMEHEHMSI VYKAaBaHHHX COeIMHEeHMM, a TaKxe
OTHOCUTCS K YKA3aHHEIM COeIOVMHEeHMAM IJIS I[PYMMEHEeHMs B KaudecTBe
JIeKapCTBEHHOTO IIpenapaTa, 0oJlee MNPellouTUTEeJSIEHO IJIS IIPMMEeHEeHUS B
KaueCcTBe JIEKAapCTBEHHOTO IperaparTa IJsS JeUeHUd WIM [IpenylpexIeHUsI
BUPYCHHEX MHOekUUl »neHT'e. HacTosamee wm300peTeHMEe IOMNOJHUTEJIBHO
OTHOCUTCSA K (papMalleBTUUECKMM KOMIOBMUMAM WJIM KOMOMHMUPOBAHHBM
nperapaTaM Ha OCHOBe COeIMHEeHMUM, K KOMIO3MUMAM WM IIpelapaTaM
oJisa TIpUMeHeHMS B KauecTBe JIeKapCTBEHHOTO IIpelrapara, BoJiee
NPenlouTUTENIbHO OJIS MNpelylIpexXOeHMs WM JeueHUS BUPYCHHX MUHOeKIUM
OeHTe. HacTosmee n3o0bpeTeHne TaKxe OTHOCUTCH K criocofam
IOJIYUEHUS COeIMHEeHUN .

[IPEOIIOCHIJIKM M3OEBEPETEHNA

OJIaBUMBUPYCH, KOTOPHE IIepeHOCATCS KoMapaMy WM  KJelaMu,

ABJIAITCA IIPMUMHOM OIIACHHX IJIS XM3HM MHOeKUMIl Yy ueJioBekKa, TaKHux

Kak »BHUOedaluT U TeMopparmMueckasa JMxopalKa. VI3BeCTHH  UeTHpe
OTJIMYAaMMUXCS, HO TEeCHO CBA3aHHHX cepoTUIla ds1aBUBUPYCaA,
BLHIZEIBaKIMEeI'0 IOeHT'e, TaK HalHBaeMele DENV-1, -2, -3 m —-4. ]JeHTe

SHIeMMYHa »OJ9 OOJBMMHCTBA TPROIMUECKUX UM CYyOTPONIMUECKUMX PeTMOHOB
BCETO MHMpa, IpeuMymeCcTBEHHO IOJIA TOPOICKMX UM  IOJYyTOPOICKUX
paroHoB. CoIJlacHO BceMMpPHOM opTaHM3aluM 3IOpaBooxpaHeHusa (BO3)
2,5 Mmnmapma Jomer, M3 KOTOPHX 1 MWIIMapd »OeTel, [IOOBEepPXeHH
pUcky WmHOMUMporaHMa DENV (BO3, 2002). Ilo oLeHKaM eXel'OOHO BO
BCeM Mupe perucTpupyiT oT 50 mo 100 MMIJIJIMOHOB CJIydaeB JIMXOPaIKM
neHre [DF], [OOJIMMUIIIMOHa cCJydaeB 3aboJjieBaHMA [OeHTe B TOXeJIon
bopMe (T. e. TeMOpparMueckoM JHMxopaIko¥ meHre [DHF] ¥ MOKOBHM
CMHOpOMOM HeHTre [DSS]) wu 0Oojee uyeM 20000 cMepTer. DHF cTaja
OCHOBHOM  INPUUMHOM  TOCOMTaJIM3allMM ¥ CMepTHM CcpeIlIu »OeTel B
DHIEMUYECKMX permMoHax. B 1eJIOM oeHTe ABJIAETCH HauboJee
PacHpoCTPpaHeHHOW MIpUUMHOM 3afoJjieBaHMs, BH3BAHHOTO apboBUpPyCaMu.
M3—-3a HelaBHUX KPYIIHHX BCIHIEK B CTpaHaxX, pPacCIlOJIOKEHHEX B
JlatuHckoy AMmepuke, Oro—-BocTouHo¥ A3MM M 3anamgHo¥ dYacTu TUXOTo
OkeaHa (B TOM  UmMcCJe B Bpaswuinu, Ilyspro—Puxo, BeHecyniie,
Kambomxe, VMHOooHesuHu, BreTHamMme, TamjgaHoe) , KOJIMUECTBO CJYUaeB

OeHT'e CUMJIBHO BO3POCJIO 3a I[ocJiegHMe TOomOH. UMCIIO CJiydaebB IOeHT'e He



TOJIBKO YBeJMUMBAETCH I[I0 Mepe paclHpoCTpaHeHUs 3ab0oJieBaHMSa B HOBEX
palioHax, HO U BCIBIKM MMEnT CKJIOHHOCTL IpuobpeTaTh 0O0o0Jee TaxeJoe
TeueHNE .

XoTda IpoTpecc B pazpaboTke BaKLWH IPOTUB OeHTe C
OOCTYIIHOCTLI0 BaKUMHE Dengvaxia® mMeeT MecTO, CYmeCTBYyeT MHOXECTBO
TPYOHOCTEN. OHM BKJKUAKT CYIMEeCTBOBaHMEe  SABJIEHUS, Ha3HEBaeMOT'O
3aBMCHMEIM oT aHTUTEeJa YCUJIeHMEM (ADE) . BrI3DOpPOBIIEHUE oT
VHOeKLVM, BHB3BAHHOWM OOHMM CepOTHUIIOM, obecrneumMBaeT IIOXM3IHEHHBEN
VMMYHUTET IIPOTUB IaHHOT'O CEPpOTHUIla, OIHAKO IIpUIaeT JIMIb YaCTUUHYIO
¥ BPEMEHHYKD 3allUTy IIPOTUB I[IOCJeOy lelo MHOUUMPOBAHMA OIHUM U3
Tpex OPYyIMUX CEepOTUIIOB.

[Tpun nocJjenymieM VHOQUUUPOBaHUA OpyTVM CepOoTUIIOM yXe
CYHLeCTBYKRIIMEe TeTepOJIOTMUHEE aHTUTeJla o00pas3ylnT KOMIUJIEKCH C BHOBLb
MHOUIMPYOIMMM CepOTUIIOM BMPYCa IeHTe, OIHAKO He HeUTpaJu3ylT
maToreH. BMmecTe ¢ TeM OpenmnojlaramT, UYTO o6JerdyaeTcsa BXOXIeHUEe
BUpPyCa B KJEeTKM, UTO IIPUBOAMT K HEKOHTPOJMPYEMOM pellIMKaluu
BUPYyCa U IIOBHIIEHHHM IIMKOBEIM THTPaM BUPYCOB. Kak IOpu II€pPBUUHONM,
TakKk ¥ IOpM BTOpMUHOM MHbekumax ©OoJiee BHCOKME TUTPH BUpycCa
accouMmMpoBaHE C 3RadojleBaHMeM OeHTe B 0OoJjlee TsaSxeJoM o¢opme. OmHOM
M3 IIPpUUMH TOT'O, UYTO »OeTm 0oJiee IIOOBEPXEeHH 3aboJIeBaHMUI IeHTe B
TXKEJION bopme, yeM  B3POCIJHE, MOXeT OBITH dbakT TOTO, UTo
MaTepMHCKMEe aHTuUTeJla MOI'yT JeTrKOo IepelaBaThbCda MIaldeHIlaM IIPpu
TPYIOIHOM BCKapMJIMBaHUM .

B MecTax pacnpocTpaHeHMSa IBYX MM 0OoJiee CepoTUIIOB, KOTOPHE
HUPKYJINPYIT OIOHOBPEMEHHO, TaKxe Ha3BEBaeMBIX perMoHaMm c
[IOBHIIEHHOM SHIEMUUYHOCTLIO, PHUCK 3BabdoJjieBaHUSA IOeHTe B TSxeJIom dopme
3HAUMTEJIEHO BHIIE M3—3a I[IOBHIIEHHOT'O pPHUCKa IIepeHeCTM BTOPUUYHYD,
foJiee THAXEYD MHOEeKLMDO. Bojsiee TOTO, B  YCJIOBUSX IIOBHIIEHHOM
SHIEMMYHOCTM BePOATHOCTE IIOABJIeHUA 0OoJiee BUPYJIEHTHEX MTaMMOB
ABJISeTCA IIOBHBIIEHHOM, WTO B CBOK OUepelb IIOBHIAET BEPOATHOCTD
BOBHMKHOBEHMSA TeMopparMuecKoM Juxopalky neHre (DHF) wMIM IIOKOBOTO
CHMHIOPOMAa IeHTe.

KoMaprel, KOTOpHEe IIepeHOoCAT BO30yIUTeJleM IeHTe, B TOM UUCJe
Aedes aegypti u Aedes albopictus (TUTPOBHM KOMap), MUTPUPYIT B
CeBepHyK 4YacTb 23eMHOTo mapa. CorJjlacHo IleHTpaM IO KOHTPOJIK WU
npodunaxkTurke 3adojeBaHuy (CDC) CoenmHeHHHX llTaTorR (CIA) oba BUIa
KOMapa B HacCTodlee BpeMa HSBJISIOTCS I[IOBCEMECTHO pPacClpOCTpaHeHHBEMU
B IKHOM Texace. PacInpocTpaHeHMe Ha CeBep KOMapoB, IIepeHOCHdMMX
BOROyIUTEJel IeHTe, He OTI'paHMUeHO paclhnpocTpaHeHueM B CIA, a

HabJoIaeTcsa Takxe ¥ B EBpore.



BaklMHa MIPOTMB IOeHTe Dengvaxia®, mnosydvenHas Sanofi Pasteur,
Ovlsla BIIepBBle onoBpeHa B Mekcuke M BMeCTe C TeM IIOoJy4duia
omoBpeHre B OOJIBIIEM KOJMUECTBe CTpaH. TeM He MeHee, B OTHOIWEHUU
BaKUMHEL OCTAaRTCA MUPOKMEe BO3MOXHOCTM IJIA YJIYyUlleHVMSa B CBA3U C
oTpaHnuYeHHOM 20OeKTUMBHOCTBLI, O0COOeHHO HOpOoTMB DENV-1 u -2, HMBKOM
500eKTUMBHOCTELD Yy CyYyOBEKTOB, paHee He IMIONBEPTraBIMXCS BO3IEMCTRUIO
GJIaBMBUPYCOB, ¥ CJIMIIKOM OJIMUTEJIEHOM CXeMOM IIpMeMa IIpelapaTa.

HecMoTpsas Ha DTM HeIZOCTaTKM, BaKLUMHA ABJIAETCH PeBOJIOLVOHHEM
IPOOYKTOM B SHIOeMUYeCKUX YCJIOBUAX, [IOCKOJIbKY OHa OynmeT
IpeIOCTaRJATE 3alUTy OOJIBIIOM dYacTM HacCeJIeHMsa, HO, BepOATHO, He
MIlaneHuaM, KOTOpHe OoJiblle BCexX CcTpanalT OoT »neHre. KpoMe TOTrO,
cxeMa IIpueMa IpellapaTa WM O4YeHb OlpaHMueHHasd S0QeKTMBHOCTL VY
CyOBeKTOB, paHee He I[OOBEPTaBIMUXCA BO3IOEUCTBUI (OJIaBUBUPYCOB,
oejlaeT ee HelIpUTOOHOM u, [IO—BUIOVMOMY ,
HelleJlecooBpasHOM/HeSKOHOMUUHOM IJ1s Iy TemeCcTBEeHHUKOB us
HenHIOeMUYeCKUX paloHOB B paloHH, SHIeMMUeCKHue 1o OeHTe.
YIIOMAHYTHE BBIIEe HEeOOCTATKM BaKLUMH IIPOTMB BHUpyCa IeHTe 4ABJIATCA
IIPUUMHOM, rnouemy CymmecTByeT IOTPeOHOCTH B IIPOTUBOBUPY CHOM
CpeICTBe IJid OOKOHTAKTHOM HNPpOo®MIaKTUKM IeHTe.

Bojiee TOro, B HacTodllee BpeMfA OTCYTCTBYKRT ClIeluduueckue
IIPOTHUBOBUPY CHEE JIeKapCTBEeHHEE cCpencTea oJisa JleueHmM A VI
npenynpexneHnus MHOeKIMM, BEI3BAHHOM BMPYCOM JIMXOPAaOKM IeHTe.
OueBUOHO, UYUTO BCe elle CylIleCTByeT OoJbllad HeyIOOBJeTBOPEeHHAHA
MeOUUMHCKA S IOTPeBHOCTE B TepalleBTUUEeCKUX cpencTrax o4
npelynpexIeHVsa WM JiedeHUS BUPYCHEIX MHOEeKLUMM Yy XMBOTHEX, OoJiee
KOHKPEeTHO Yy Jioged, a oco0eHHO BUPYCHEIX MHOEeKLMM, BH3BaHHBX
braBuBUpPYCaMu, BoJiee KOHKPETHO BMPYCOM OeHTe. Kpavne
HeOBXOOUMMEIMM ABJIAITCHA COeOMHEHMS C T[OOXOIAMeN IPOTUBOBUPYCHOM
S50DPEeKTUMBHOCTEID, KOTOPHE He MMelT [NOOOUHHIX 5SOOeKTOBR WM MMET
HU3KMKE YPOBHU IIODOUHEIX 50derTOB, XapaKTepusynTcsa MUPOKUM
CIIEKTPOM aKTUBHOCTM IIPOTMEB MHOXEeCTBa CEepOTUIIOB BMpyCa LIeHTe,
HM3KOM TOKCUUHOCTBI W/WIM T[IOOXONAMVMY O(apMakKOKMHETUUECKUMY WJIN
bapmMaxoOIMHaMUUECKUMY CBOMCTBAMMU.

B OOKYMEHTEe W0-2010/021878 PaCKPBITEL IPOU3BOIHEE 2-
GeHWIIIIUPPOINOVHAE WM MHIOOJMHA B KadeCTBe aHTalOHUCTOB XOJOOOBHX
PEeLEenNTopOB IJA JIeUueHUS BOCHAJIMTEJILHHX 3abojieBaHUM U 3aboJieBaHUM
IIeHTPaJIbHOW HEePBHOM CHCTeMH. B nokymeHTe WO-2013/045516 pacKpHTH
IIPOMBBOOHEE MHOOJIA W MHIOOJMHa IJiA I[IpUMEeHEHMA I[IpU  JIEUEeHUU
BUPYCHHEX MHOEeKUMM OeHTe.

B HacTOAmeM MSO@peTeHMM IIpeaCTaBJIEHE COEeIMHEeHNMA, 3aMeEleHHEIE



[IPOU3BOIHEE VIHIOOJIMHA , KOTOPHE IPOABJIAT CUJILHOIEVICTBYIOIYIO
AKTMBHOCTB IIPOTME BCEX UEeTHpPeX (4) CepOTHUIIOB BHpPyCa OeHTe.

KPATKOE OIIMCAHME WM3OBEPETEHNA

HacTosamee wn300peTeHMe OCHOBAHO Ha HeOXMIaHHOM OOHapyXeHUUN
TOTO, UTO II0 MeHbllel Mepe OIOHa M3 BHIEYIOMSAHYTHX OIpodjieM MoXeT
OBITEL pelleHa C IIOMOmLI IMIpelcTaBJIEeHHHEX COeOVMHEeHUM II0 HaCTOoAleMy
M300peTeHun.

B HacTosmeM M300peTeHUM IIPeOyCMOTPEHHE COEOMHEHMSI, KOTOPHE,
Kak OBJIO IIOoKaszaHo, o06JamalT BHCOKOM IIPOTHMBOBUPYCHOM AaKTMBHOCTBLIO
B OTHOMEeHUM Bcex uUeTHpex (4) CepoTHUIIOB, WM3BECTHHX Ha CeTOOHIMHUN
OeHb. KpomMe TOTO, B HaCTOoMAlleM M300peTeHMM IPOOEeMOHCTPUPOBAHO,
UTO BTU COeOMHeHUA DS0PeKTMBHO MHITUOMPYIT IpoJindpepalrio BHUpPpYyCa
OeHTe (DENV) . CJlegoBaTeJILHO, DTU COoenIMHeHU A COCTAaBJIAKT
IPVMEHVMEM  KJIACC BHCOKOZDOEKTUMBHEIX COeOMHEeHUM, KOTOPHE MOXHO
IPUMEHATL B JIeUEHUM U/UIM T[pedyNpeXIeHWUM BUPYCHHEX WHOeKUUn Y
KMBOTHEIX, MIEKONIMTaMMUX M Jiogelr, O0oJiee KOHKPETHO IJIA JIeueHUs
U/ UM NOpenylnpexneHrs MHOeKIUM, BHS3BAHHHX BUPYCaMM IeHTe.

KpomMe TOTrTO, HacTodllee U300peTeHMe OTHOCUTCHA K IIPUMEHEHUIO
TaKMxX COeIMHeHUM B KauecTBe JIeKapCTBEHHEX IIpernapaToB UM K UX
NPYMEHEeHU IJIS WM3TOTOBJIEHUS JeueOHEX CPenCcTB IJS JedeHud Uu/Uian
npenynpexieHmns BUPY CHEIX MHbeKIU, B YaCTHOCTU BEI3BaHHEIX
BUpPpYCaMM, TIpMHaOJIeXalVMMXM K CeMeMCTBY BMPYCOB IeHTe, Y XUBOTHHX
WM MIeKOoNMUTAallMX, B YaCTHOCTM Yy Jiomel. HacrTosmee wu3o0BpeTeHHUe
TakXxe OTHOCUTCHA K crnocobamM IIOJIYUeHUMsT BCexX TakUX COelIMHeHUM U K
bapMalleBTHUUECKMM KOMITO3ULMAM, comepXamuMm  UX B 20PeKTMBHOM
KOoJIMdyecTBe.

HacTosmee mM300peTeHMe TakXe OTHOCUTCHI K CIHOCODY JIeUeHUSI WU
OpenynpexneHrs BUPYCHHX MHOeKUMM »OeHTe Yy JoOel IIOCpedCTBOM
BBemeHUS 5OOeKTMBHOTO KOJMUECTBa OIHOTO WJM HEeCKOJIBKUX TaKMX
COeIMHEHUM WM HuX O¢apMalleBTUUeCKM IIpHeMJIeMOM CcOJM Heo0sa3aTelIbHO
B KOMOMHaAllMM C OIOHMM WJIM HECKOJBKVMMY JIPYI'MMM JIEKAapCTBEHHBEMU
npernapaTaMi, HalpVMep c IPYyTVMM  [IPOTUMBOBUPYCHEM CpPelCTRBOM,
HYXIaKIeMyCcsad B STOM IIallMeHTYy .

OOVH  acCHIeKT HacToAmeTro M300peTeHUsa  IIpencTaBJIsgeT cobom
obeclrieueHmue CcoeOMHeHUV  (QOPMYJIH (1), B TOM UMcJIle Uux Jiodomn

CTEPEOXUMUUECKN MBOMEPHOM GOPME:
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YacTeD HacTOAmeIro n3obpeTeHma TaKxe ABJIAETCH
bapMaleBTMUECKasa KOMIIO3ULUA, comepxamasa coelIVMHeHMNe, VYKasaHHOe

BHIIE, WMJIM €TI0 CTepPeOoM30MepHYID O(opMy, O(apMalleBTUUECKM IpUeMJIEMYIO
COJIb, COJIBBAT WM [IDOJMMOP® BMecTe C OIHMM WJIM HEeCKOJIbKVMU
bapMaleBTUUECKM [OIPpUMeMJIEMBEIMM  HAIIOJIHUTEJIAMA, pazfaBUTEIAMA WM
HOCHUTEJIAMN .

dapMalleBTUUYECKHU npreMJIeMHEE CcoJin YKa3aHHBX coenMHeHUM
BKJIOUAT MX COJM IIPpUCOeIVMHeHMS KMCJIOTH M OCHOBaHMA. Illogxomdmme
COJIM TIPMCOEOMHEHMS KUCIJIOTH IIOJIydalnT M3 KUCJIOT, KOTOpHEe O00pa3ywoT
HEeTOKCHUUHHE CoJn. [logxomamue OCHOBHEHE CcoJn IoJIy4amT n3
OCHOBaHUM, 00pal’yolMxX HETOKCHUUHLHE COJIM.

[lonpaszyMeBaeTCHd, uTo bapMaleBTUUECKM  IIPUEMIIEMEIE KMCJIBIE
coJm, [IPUBEeIeHHEEe BEHIIE B OaHHOM OOKYMEHTe, BKJIIOUAIOT
TepaleBTUUEeCKM aKTUBHEIE HETOKCHUUHBEE (QOPMEI COJIeM IpUCOoeOMHeHMS
KMCJIOTE, KOTOPEEe coeauHeHUsa Q(opMyJiH (I) crnoco®HE 0OOpa30BHBATH.
IasHHEEe (QapMalleBTUUECKM IIPUEMIIEMEIE COJIM TIIPUCOEOMHEHUS KMUCJIOTH
MOXHO JIETKO IIOJIydaTh OyTeM o0pad®oTKM OCHOBHOM (QOPME C IIOMONLIO
TaKoM COOTBETCTBYIIENM KUCIIOTH. COOTBETCTBRYyIME KUCJIOTH BKJIOUAT,
HalpMyMep, HeopTlaHMUYeCKMe KUCIJIOTH, TakMe KaK TaJIOTeHBOIOPOIHHE
KMCJIOTH, HalpuMep, XJIOPUMCTOBONOPONHASA WJIM OpPOMMCTOBONOPONHASA
KMCJIOTa, CcepHad, a3o0THada, odocdopHad U TOHNOOHEE KUCIOTH,; WU

OopraHM4YeCKNMe KIMCJIOTEI, TakKlMe KaK, HallpyMep, YKCYyCHa#4d, IIpOoIlaHOBa4Ad,



TUIPOKCUYKCYCHasd, MOJIOUHasd, IIMPOBMHOTpPanHas, maBejeBad (T. e.
2TaHInoOBasg), MaJIOHOBas, HSHTapHasa (T. e. OyTaHOMoOBas KuUcCiIoTa),
MaJIeMHOBasL, bymMapoead, a6JIo4UHag, BMHHAaA, JIMMOHHAa 4,
MeTaHCYJIEQPOHOBASL, 3TaHcyJIspOHOBAS, OeH30JICYJIBOOHOBAM, -
TOJIYOJICYJIBOOHORBAA, LMKJIaMOBas, caJlMuuiIioBas, I[I—aMMHOCAJIMLIWMIIOBASA,
nmamMoBasg KMCJOTa UM MNONOOHHE KMCIIOTH.

CoenmMHeHMSA 1o HaCTOAIEMY n300peTeHND TakKxe MOTYT
CYyIeCTBOBATL B HECOJbBATHMPOBAHHOM ¥ COJbBaATHMPOBaHHOM ¢dopMax.
TepMmuH "cosgpBaT" I[PUMEeHSAeTCHd B HOaHHOM HOOKYMEHTe IJIS OIMCaHusA
MOJIEKYJISPHOT'O KOMILJIEKCa, CcoIepXalel'o COeOMHeHMe I[I0 HaCTOdlleMy
n300peTeHurn U OOHY WMJIM  HECKOJIbBKO MOJIeKyJl  dapMalleBTUYECKHU
[IPpMEMIIEMOTO PaCTBOPUTEISA, HaIpMMep 5STaHoJa.

TepMmuH "noamuMop®d" OTHOCUTCS K CIOCODOHOCTM COEeOMHEHMUS II0
HacTodmeMy M300peTeHUd CyIMecTBOBATHL B 0OoJilee ueM OINHOM oGopMe WM
KPUCTAJIJIMUECKOM CTPYKType.

CoemuHeHUSA IIO HacCTOoAlleMy M300peTeHMI MOXHO BBOIWUTHL B BUIE
KPUCTAJIJIMUECKUX MM  aMOPO®HEX IIPOOYKTOB. VX MOXHO IIOJIYUUTH,
HanpuMep, B BUIOEe TBEePIOM IPeCcCOBAHHOM MacCCH, IIOPOMKOB WM ILJIEHOK
[IOCPenCTBOM TaKMUX  CIOCOOOE, KakK oOCaxIOeHue, KpUcTalyin3alumnsd,
JIMOGMIIEHaAd Cyllka, Cyllka paclbUIeHUMeM WM CyIDlKa BHIIapuBaHMeM. Mx
MOXHO BBOIMTHE OTHOEJILHO, WMJIM B KOMOMHALIMM C OIOHMM WJIM HECKOJIbKVMM
IPYTUMMM COeIMHEeHMSAMM II0 HacTodAmeMy W300peTeHMI, WMIM B KOMOMHALIUM
C OOHMM WJIM HEeCKOJIBKMMM OPYyI'MMM JIeKapCTBEHHHMM CpeIcTBaMu. Kak
IpaBuMJIo, MX OyOyT BBOIMTHL B BUIE COCTaBa B COUeTaHUMM C OIHUM WJIM
HECKOJIBKMMM (QapMalleBTUUECKM [IpMeMJIEMBEIMM HAOJHUTeJIaMM. TepMrH
"HanoJIHUTeJb"  MCIOJBb3YyeTCcd B ITaHHOM JOKYMeHTe IOJISd OINMCaHUA
JIOOTO MHTpeIueHTa, OTJIMYHOTO oT coeIMHeHUd (CoeIMHeHUN) I10
HacToAmeMy M300peTeHMiO. BhoOp HAIOJHUTeJS B OOJIBIOM CTeleHU’
3aBUCUT OT TakKux (QaKToOpoB, KaK KOHKPEeTHHEM CcrIoco® BBeIeHUd,
BJIMAHME HAIOJHUTEJIS Ha PacTBOPMMOCTBE UM CTabMJIBHOCTBL M IIpUpona
JIeKapCTBeHHOM (QOPMEL.

CoemuHEeHUA [0 HaCTOMAlleMy M300peTeHMID WM Jiobad MX IOoOTpyIllla
MOTYT OHTB COCTaBJEHH B pPa3JIMUHHE OQapMalleBTUUEeCKMe QOPME OJIA
leJler BBeIeHMA. B KauecTBe IIOOXOOAMMX KOMIIOBMIMM MOTYT OHTBH
YIIOMAHYTH  BCe  KOMIIO3UIIUNA, OOBIUHO IpPMMeHSeMBle IJIS CHUCTEMHO
BBOOMMEIX JIEKAPCTBEHHHX CpPelCcTB. [Ja T[IoJydeHUMS OQapMalleBTHUUYeCKUX
KOMIIOBUILIMM IO HacTodmeMy mu3obpeTeHUnn 50OeKTUBHOE  KOJMUECTBO
KOHKPETHOTO COeOMHEeHNS, HeoOAa3aTeJIbHO B bopme CoJIn
[IPMCOENMHEHNSI, B KadyecTBEe aKTUMBHOTO MWHIpPeIMeHTa OOBENMHSAIT B

OOHOPOIHYI CMeChb C (]_)apMaU,eBTMT{eCKM IIpMeMJIEMEIM HOCHTEJIEM, Inpn



5TOM HOCHUTEJIE MOXeT I[IPMHMMaTE MMPOKOoe pas3Hoobpasme dopM B
3aBUCUMOCTM OT GOpMEI IIpeldapaTa, TpedbyeMoy mOJg BBeOeHMS. OTH
@apMaHeBTquCKMe KOMIIO 3MIIVI HeHeCOOGPaBHH B B Oe eHMHMqHOﬁ
HeKapCTBeHHOﬁ @OpMH, HOﬂXOHHmeﬁ, HalipryMep, OJIA IIepOopaJIbHOI'O WMJIN
PEKTaJIEHOT'O BBeIIcHIMA. Hanpmmep, B IIOJIYUYeHN N KOMHOSMHMﬁ B
[IepopaJIbHOM JIeKapCTBEHHOM (QOopMe MOXeT MCIIOJIBE30BaThbCa Jiodoe U3
O@merMHHTHX @apMaHeBTquCKMX cpen, TaKMX Kak, HallprMep, BOIoIa,
IVJIMKOJIV, MacJla, CIIMMPTEI n IM HOHO@HHG, B cllydae IIepopallbHEX
KUIOKUX IipeliapaTosB, TaKMX Kak CYyCIIeH3Ul, CHPOIIHL, HaCTOﬁKM,
OMYJIBECVMIM WM PaCTBOPEI, WM TBEPIEX HOCMTeHeﬁ, TaKMX KaKkK KpaXMalJlH,
caxapa, KaoOJMH, pasfaBuUTeNM, CMasHBaoIlMe CPencTBa, CBA3YyKOIUE
cpellCTBa, Pa3pHXJIMTEIJIM VM VM HOHO@HHG, B CdJlydae IIOpOmWKOB, IIMJIKJIE,
Kalcys u TableTok. Bilaromapsa cBoOeM IIPOCTOTe BBeIeHUA TablleTKU U
KalCyJibl TpeICTaBJgioT cobo¥ Haubojiee TNIPEeINOoUTUTEJIbHHE eIMHUUHLE
JIeKapCTBeHHEHe (QOpPMH OJIA I[IepopalJIbHOT'O  IIpMMeHeHUd, B CJy4Yae
KOTOPEIX, pasyMeeTcH, MCIIOJIb 3YITC A TBepOee bapmMalleBTHUUECKNE
HocuTe M. Takxe BKJIOUEHH IIpelapaTH B TBeploX opMe, KOTOPHE
MOXHO IIpeofOpaz30BaTh HEIOCPEeNCTBEHHO Ilepell I[IPMMeHeHMEM B XUIKMKE
bopMEHL.

OcoBeHHO IpeyMylle CTBeHHEM ABJIAEeTCH CcoCTaBJIeHUe
BHEINMEYIIOMAHY THIX @apMaHeBTquCKMX KOMHOSMHMﬁ B B IOE eﬂMHMqHOﬁ
HeKapCTBeHHOﬁ @OpMH 0JIdg IIPOCTOTEI BBeIleHMA )z PaBHOMEPHOCTU
JO3VMPOBaHMA. EomHMUuHadg JIJeKapCTBeHHaA @opMa, VCIIOJIE3yeMa#sd B
ITJaHHOM ITJOKRYMeHTe, OTHOCUTCHA K @MSquCKM oTHoeJIbHEIM eIMHMIIaM,

IIooxXooAmryiM B KadeCTBe eIMHMYHEBEIX IOO3, IIprM STOM KaXdaAd eIMHHMILa

COIOEPXNT IIpeoBapmTeJIEHO 3aldaHHOe KOJIMYeCTBO AKTVMBHOTI'O
MHIT'peIrMeHTa, paccCumMTaHHOE IJIA IIOJIYUYEeHNA HeoBXoOMMOT O
TepalleBTMYEeCKOTI'O 9®®GKTa B CoueTaHnm C Tpe@yeMHM
@apMaHeBTquCKMM HOoCUTeJIeM. HpmmepaMM TaKMX S IOVMHNWMYHBIX

JIEKapCTBEeHHEX (QOpM HABJAKRTCH TabjleTKM (B TOM UMCIE OeJUMBEE WU
IIOKPHTHE  0OOJIOUKOM  TabJieTKHu) , KariCyJiH, IMJTIONN, NakeTuKmu C
[IOPOWKOM, IIJIACTHUHKM, CYIIO3UTOPWM, PaCTBOPH WJIM CYCIEH3UM IJIA
MHBEKIVM M T. II., a TakKXe MX OTIeJIbHEe MHOXeCTBa.

ChnelMaJJUCTH B oB0JlacTM JeueHMSa MHOEeKIMOHHEX 3aboJieBaHuM
CMOTYT OINpelneJiMTb 30PeKTMBHOE KOJMUYECTBO, MCXOOA U3 pPe3yJIETAaTOB
TEeCTOB, IpPeICTaBJIEHHHX HOajlee B IOaHHOM JIOKYMeHTe. B 1eJjom,
npenmnojlaraeTcsd, uTo 50beKTUBHOE CYyTOUYHOEe KOJIMYECTBO OyneT
cocraBiadgr, or 0,01 w™Mr/xkr pmo 50 MD/KI MaccH Teja, BoJtee
npennoururenasso ot 0,1 wMr/xkr pmo 10 Mr/Kr Macce Teja. MoxerT

oKasaTbcd Lejlecoofpa3HEM BBOOUTE TpedyeMyl OO3y B BHUIe IBYX,



TpEeXx, yeTHpex WJIN BoJiee yacrTen IO 3H c COOTBETCTBYKIVMA
VHTepBaJlaMu B TeueHMe OHSA. YKa3aHHEe JyacTu OO3H MOTYT
COCTaBJIATBCA B BMIE eIMHMUHEIX JIEKAPCTBEHHEX (GOPM, HalpUMep,
comepxamux oT 1 nmo 1000 wMr, wu, B YacTHocTM, oOT 5 pmo 200 wMr
AKTMBHOT'O MHIPENMEeHTa Ha eIVMHUUHYK JIEKapCTBEHHYKD (QOpMYy .

TouHasd »DO3UPOBKA M UYacCTOTa BBEIEHMS 3aBUCAT OT KOHKPETHOTIO
[IPMMEHSIEMOTO COeIVMHEHMSA I[I0 HacCTOoAMeMy W300peTeHMK, KOHKPETHOTI'O
COCTOSHUA, IIOOJIEXANETO JIEUEHUIO, TMAKECTM COCTOSAHMSA, IIOoOJIeXalero
JIeUeHMID, BO3pacra, MaCCEH n oBmero OUBUUIECKOTO COCTOSHUSA
KOHKPEeTHOT'O IalMeHTa, a Takke Opyroro MeIOMKaMeHTO3HOI'O JIeUeHUd,
KOTOpOe MOXeT IIOoJiydaThb WHIVMBUIOYYM, KakK 5BTO XOpPOIlOo WM3BECTHO
crieuMaJmMcTaM B ITaHHOM  ofJjlacTH. BoJjiee TOTO, OUEeBUIHO, UTO
20PeKTUMBHOE KOJMUECTBO MOXeT OBTb CHMXEHO WM YBEJMUEHO B
3aBUCUMOCTHM OT peaKUuMu IIoOBepraeMoTo JIeueHUi CcyObeKTa U/UIn B
3aBUCUMOCTHU oT OLIEHKU Bpaua, HaszsHavawlero COenOMHEeHUA 1o
HacTodmeMy u300peTeHUn. ClleoBaTeJIbHO, BHIIEYIIOMAHYTEE IMalla3OHE
20OeKTUMBHOTO KOJIMYeCcTBa ABJIARTCSA TOJILKO MeTOOMYUECKUMAU
PeKOMeHIaUMAMM ¥ He IIpelHa3HaueHH OJIA OT'paHuuyeHud ofObeMa WM
IIpMMeHEeHMA HaCToAlleI'0 M300peTeHNrd.

[lompasyMeBaeTCd, UTO HaCTOdllee M300peTeHMe TakKXe BKJOUaeT
JoBrle M3O0TOIE aTOMOB, IIPUCYTCTBYKRIMX B COeIMHEHMSX I[10 HaCTOAIeMy
n300peTeHnn. Hampumep, M30TONH BOOOPOIAa  BRJIOUALT TPUTUN U
nemTeput, a M30TOIH yIJlepoma BkJouanT C-13 u C-14.

IaHHEEe CcoeIVHeHMHa, I[pUMeHseMHe B HacTodmeM M300peTeHuN,
MOTYT TakXxe CYIeCTBOBATL B CBOEM CTepeoXVMMUMUECKM M30OMepHOM dopMe
C oInpeleJjieHMEeM BCeX BOB3MOXHHX COEOMHEeHUM, COCTAaBJIEHHBIX M3 OIHUX
M TexX Xe aTOMOB, CBSA3aHHEX C IIOMOIBI TaKOoM Xe IIOCJIedOoBaTeJIbHOCTHU
cBAaszewn, OIOHaKO VIMEIOMMX pPasHHE MMPOCTPaHCTBEHHHE CTPYKTYPH,
KOTOPHE He HGBJIARTCHA B3aMMO3aMeHSeMbBMM. KECIM He YIOMSHYTO WM He
yKasaHO MHOe, TO XUMHUUeckoe of0o3HaueHMe COeIMHeHUM OXBaTHBaeT
CMECE BCeX BO3MOXHHX CTEPEOXVMMUUECKM WM3OMEPHHX (GOPM, KOTOPHE
MOTYT MMETHb YKa3aHHHE COeIMHEeHMSI.

VkasaHHad CMeChb MOXeT comepXaTh BCe OMacTepeoMepH u/uWin
SHaHTUOMEPEH c OCHOBHOM MOJIEKYJIAPHOM CTPYKTYPOMU YKazaHHOTO
coenmHeHuda. lloopal’yMeBaeTCsd, UYTO BCE CTEPEeOXVMMUUECKM WM30OMEPHEEe
bopMEHL coenOMHeHUM, IIPMMEeHSeMEX B HacTodAmeM wu3o00peTeHuM JubO B
yMCcTOM BMIOe, JMOO B CMecHuM OpyI' C »OpyI'oM, BKJIOUEeHH B 0OO0BEM
HaAaCTOAMETO M300peTeHMsa, B TOM UYMCJIe JIOOBE palleMUYeCKre CMeCU WM
paleMaTH .

UncTEE CTepeOn3OMEPHEE (]_)Opl\dbl YIIOMAHYTEIX B IOaHHOM IJOKYMEeHTe
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COeIMHEHUM U IIPOMEeXyTOUHHX COeIMHEeHUNM OoNpelesISioTcd KaK M30MepH,
IO CYTM He coIepXalMe IPYIMX SHAHTMOMEPHHX WM IMaCTepeOoMepPHHX
bopM C TOM K& OCHOBHOM MOJIEKYJIAPHOM CTPYKTYPOM  VYKa3aHHHX
COeIMHEHUM WM [IPOMEeXyTOUHHEX COoelIMHeHuM. B YacTHOCTHM, TEepMMH
"CTepeOon30MEPHO UnyCTEM" OTHOCUTCH K COENMHEHUAM VI
IPOMEXY TOUHEIM COeIMHEeHUSAM, XapaKTepu3yoIyMC I CTEPEOUBOMEPHEM
M3BHTKOM, COCTAaBJAKIMM II0 MeHbmer Mepe oT 80% (T. e. MuMHMMYM 90%
OOHOTO M30Mepa M MakcuMyM 103 OpyIMxX BO3MOXHEX M30Mepob) no 100%
(. e. 100% omHOTO WUM3BOMEpa M OTCYTCTBME IOPYyITOTO), BoJiee
KOHKPETHO K COeIMHEHUAM W IIPOMEXY TOUHBIM COeIVMHEHU M,
XapaKTepusynIuMCsI CTEepPeOM30MEPHEIM WM30BEITKOM, COCTaBJgIMM OT 90%
no 100%, eme OoJlee KOHKPETHO, XapaKTepU3yIMMCSI CTEepeOou30MEPHEM
M3OHTKOM, cocTaBJjagommM oT 94% pmo 100%, wu Hambojiee KOHKPETHO,
XapaKTepuUsyomyMMCsa CTEPEOM30MEPHEIM M3OBITKOM, COCTAaBJIAKIMM OT 97%
no 100%. TepMMHE "SHaHTMOMEPHO UMCTHM" U "IMacTepeoMepHO UMCTHIL"
cijlenyeT IIOHMMAaThb INONOOHEM o0pasoM, HO B TakKOM CJjiydae B OTHOIWEHUU
COOTBETCTEBEHHO D2HAHTMOMEPHOTO WM3OHTKa M OIMACTEPEeOMEPHOTO M30HTKA
paccMaTpuBaeMom CMecHu.

UyCcThe CTepeou3OMepHHe (QOpPMBEL COeOMHEHUM U [IPOMEXYTOUHHX
coenuHeHUM, IIpUMeHseMble B HacTodAmeM M300peTeHuM, MOXHO IIOJIYUMTh
IIoCpelCTBOM IIPUMMEHEeHMS IIpolenyp, M3BEeCTHHX B IaHHOM o6JacTu
TexXHUKM . Hamopumep, SHAHTUMOMEPH MOXHO OTIeJISThL IpyID' OT Ipyra cC
IIOMOIBI0 CeJIEKTUMBHOM KPUCTAJJIM3alUMM MX OMAaCTEePeOMepHHX CcoJiel C
OINITUYECKM AKTUBHBIMM KMUCJIOTaMM WJIM OCHOBaHUAMU. WX OIpHMepaMu
ABJIAITCA BUMHHASA KMCJoTa, OIMOeH30UIJIBUHHA I KMCJIOTa,
OUTOJIYOMJIBMHHAS KMCJIOTa UM KaMpopcCyJbOOHOBaAs KMCJOTa. B kadecTBe
aJIb TepHaTUBH SHAHTUOMEPH MOXHO pa3mesiaTh c IIOMOIIL IO
XpoMaToTrpaduuecKUx MEeTOOMK C I[IPpUMEeHeHMEM XUPAJIbHBEX HEeIOIBVXHEX
bas. VYKazaHHHE UMCTHE CTEePeOXUMMMUECKM M30MepPHHe OGOPMH TakKxXe
MOXHO [IOJIYUUTD us COOTBETCTBYIIMX UM CTHX CTepeoXUMUUECKN
M30OMEPHEX GOPM COOTBETCTBYIIMUX MCXOIOHHX BEMEeCTB IPpM YCJIOBUM, UTO
peakumMsa  OpoTeKaerT CTepeoCneunpruuIecKu. MpednouyTUTeJIbHO, ecIm
TpebyeTcsa oONpeleJIeHHBM CcTepeoM30oMep, TO YyKasaHHOe coelduHeHUe
fyoeT CHMHTEe3MPOBAHO C IIOMOWMBK CTepeoCHellMduUuecKux  CIoCO00B
IoJIydeHrsa. B IaHHHX croocofax I[IpeMMylleCTBeHHO OyIOyT IPUMeHITh
SHAHTHMOMEPHO UMCTEE MCXOOHBEE BelecTBa.

Bce coenmHeHMsa ¢opmyJiel (1) IO HacCToOAmMeMy M300pPeTEeHMK MMeKT
IO MeHbllell Mepe OIOMH XMpaJibHHM aToM YIJlepola, YKa3aHHBM Ha

@Mrype HIMXe KakK aToM yIJiepona, OTMEUEeHHHN *:
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BcilencTBME NPUCYTCTBMSA YKas3aHHOT'O XMpPaJIbHOT'O aToMa yIJlepola
"coemMHeHMe bopMyJIEL ()" MOXeT npelncTaBJIATh cobom (R) -
SHaHTHOMED, (S) —®»HaHTHOMEDP, palueMruuecKyno bopmy WMJIn JIDOYIO
BO3MOXHYK  KOMOMHALMK  OBYX OTIeJIbHEIX DHaAHTUOMEPOB B JIIOOOM
COOTHOIEHUN . Eciun abcoJoTHag (R) - VI (S) —xoHOUTYypaLMd
SHaHTHUOMEPAa HEM3BECTHA, O aHHBM DHaHTUOMEP MOXHO TaKxe

Mﬂ@HTM@MHMpOBaTb IIyrTeM YKas3aHuMdad TOTIOo, U4TO DSHaHTHMoOMep ABJIAeTCHd

IpaBoBpamammyM (+)—, Jubo JleBoBpamallyM (—)— TIIOCJe WU3MepeHUsd
YIOEJBHOTO OITUYECKOTO BpalleHU g YKasaHHOTO KOHKPETHOTO
SHaHTHOMEDPA .

B onHOM achekTe HacTodmee u300peTeHMe OTHOCUTCS K IIepBOM
TpyIne coelIuHeHUuM  QOPMYyJIH (1), roe coeluMHeHUA  QOPMYJIH (1)
XapaxkTepusyonTcsa (+) YyOeJIbHBM BpalleHMEM.

B OONOJIHMTEeJIbBHOM aclleKTe HacTodmee M300peTeHMe OTHOCUTCS KO
BTOPOM TpYIe CcoeaMHeHUM ¢opMmyJiel (I), I'Ie coeIMHeHUS QOopMyJIH (I)
XapakTepusyioTcsa (—) YyIOeJbHHEM BpalleHMeM.

[ToMMepPhI
Cnocobu LC/MS

VizMepeHMS B XOIe OCYUEeCTBJIeHUS BHCOKODOOEeKTUMBHOM XUIKOCTHOM
XpoMaTorpabum (HPLC) OIpoBOOMIIM C  [IOMOWLI  Hacoca niua LC,
oeTeKTopa Ha OUOIOHOW MaTpulle (DAD) wuiau Yd-meTeKTopa, M KOJIOHKMU,
KaK OIMCaHO B COOTBETCTBYHIMX  CIocofax. [Ipr HeOoOXOOUMOCTHU
BKJIOUAJIM HOOIOJIHUTEJIEHEE NOeTeKTOPH (CM. IIPUBEOEHHYI HIWXe TabJumiy
crioco®bos) .

[IoTOK M3 KOJOHKM HalpaBJ4JIiM B MaCC—CIEeKTPOMETP (MC) ,
KOTOPEM OblJI  OCHAlleH  MCTOUYHMKOM  MOHMZ3aLUMM  IIPU aTMoCchepHOM
DaBJIeHVMM. B KOMIIETEeHLMM CHelMalIucCTa B IaHHOM o006JacTM HaxXOoIUTCA
YCTaHOBKA HacTpaMBaeMEBIX IapaMeTpoB (HanpuMep, ouarasoHa
CKaHMpPOBAaHMS, BPEMEHN BHIEPXKM M T. II.) C LeJBI IIOJIydeHUs MOHOB,
[IO3BOJIAKNIMX OIPeneJIMTh HOMMHAJLBHYKD MOHOUI3OTOIHYK MOJIEKYIIAPHYID
Maccy (MW) coenMHEeHMS. CBop IDaHHBIX MTPOBOONIIN c TIIOMOIIBI0
COOTBETCTBYKIETO NPOTPaMMHOTO OOeClleueHMd.

CoenmHeHM A OIIMCEIBAJIN I10 SHadeHMAM ¢UX SKCIIEPVMMEHTAaJIEHOT'O



BpeMeHN YIOePXMBaAHMA

YKasaHO WVHOe,

(Re)

n VOHaM.
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Fciom B

Tabjumie

TO yKaSaHHHﬁ MOHeKyHHpHHﬁ VMOH COOTBEeTCTBYyeT

T AaHHBIX

[M+H] "

(IPOTOHUPOBAHHOMU MOJIEKYJIE) /NI [M-H]~ (DenpOoTOHMPOBAHHON
MOJIeKyJIle) . B cJiydae, eCiIM COeIMHEeHUe He OBJIO HEINOCPeICTBEHHO
CIIoCOBHO K MOHM3alMM, YKa3HBalT TUII aIdykTa (T. e. [M+NH,1%,
[M+HCOO]~ u np. ) . niis MOJIEKYJI co CJIOXHBIMI W30 TOIIHEMA
pacrnpenesjieHUAMA (Br, Ccl) YKa3HBaeMBEM 3HaUEeHUeM ABJIAETCHA
3HaueHre, KOTopoe IIOJyUdeHO MOJIS HauMeHbIeM MacCH M30Tolla. Bce
pPesyJIbTaTe I[OoJIydaJiM C DKCIEPMMEHTAJIbHEIMY I[IOTPEMHOCTAMY, KOTOPHE
OBBIUHO CBSA3aHH C IIPMMEHSEMBIM CIIOCOOOM.

HaJjiee B IOaHHOM OOKYyMeEHTe "SQD" O3HauvaerT OIVHOUHEIM
KBaIpPYyIIOJIbHEM OeTeKTop, "MSD" O3HauvaeT MacC—CceJIeK TUBHEBIM
nerexkTop, "RT" o3HauaeT KOMHATHYK TeMlepaTypy, "BEH" o3HauaerT
MOCTUKOBEI TUOPHI STUICUIJIOKCaHa/OrMokcuma KpeMHus, "DAD" os3Hauaer
oeTeKTop Ha IMOoOHOM MaTpule, "HSS" o3HauaeT IMOKCHUI KpPEeMHUS
IIOBEIMEHHOW IPOUYHOCTH .

YcioBHEIE  00O3HaueHus  crnocobor  LC/MS (ckopocTk  IIOTOKa,
BLpaXeHHas B MJI/MMH.; TeMmaepaTypa KoJioHku (T) B °C; BpeMd
a”HaJM3a B MMHYTax) .

CkopocTh
YcnoBHOE Bpemsa
MOTOKA
0003HaUCHHE [Tpudop Komonka IMoxswxHas paza I'paguesT aHaAM3a
crocoba (MmuH.)
T xoa0HKH
Or842%AB
TeucHue 0,49
MHUH. 10
10,5% A 3a
Waters: 2,18 mMuH.,
Acquity® A:95% yICPKUBAHHE 0,343
Waters: BEH®
UPLC® - CH;COONH, B TCUCHHC MJI/MHH
LC-A C18 (1,7 MKM, 6.2
DAD- 7MM/5% CH;CN, 1,94 mMuH.,
2,1x100 Mm)
Quattro B: CH;CN 00patHO 10 40°C
Micro™ 842% A 3a
0,73 mMuH.,
YACPIKUBAHUE
B TCUCHUC
0,73 mMuH.

He
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Ot 84,2%
A/15,8% B mo
10,5% A 3a
2,18 mMuH.,
VIACPKUBAHUE
Waters:
) A: 95% B TCUCHHE 0,343
Acquity® | Waters: BEH®
CH;COONH,4 1,96 mMuH., MJI/MHH
LC-B H-Class — | C18 (1,7 mxm, 6.1
TMM/5% CH;CN, ob6parHo 110
DADu 2,1x100 mm)
B: CH;CN 84.2% 40°C
SQD2TM
A/15.8% B 3a
0,73 MuH.,
y Aep KABAHHC
B TCUCHHUE
0,49 muH.
Ot 95% A nmo
A: 10 MM
Waters: 5% A3al3 0,8
) Waters: BEH CH3;COONH, B
Acquity® MHH., MJI/MHH
LC-C CI18 (1,7 Mxm, 95% H,0+5% 2
UPLC® - V IEP/KABAHHIE
2,1x50 mm) CH;CN
DAD-SQD B TeucHHe 0,7 55°C
B: CH;CN
MHH.
Ot 100% A no
A: 10 MM 5% A3a2,10
Waters: 0,7
) Waters: HSS CH;COONH,4 MHH.,
Acquity® MJI/MUH
LC-D T3 (1,8 MxM, B 95% H,0+5% 1o 0% A 3a 3,5
UPLC® -
2,1x100 mm) CH;CN 0,90 muH., 10
DAD-SQD 55°C
B: CH;CN 5% A3a0,5
MHUH.
Criocobu_SFC/MS
V3Mepenusda B xome SFC HOpoBOIMIM C IIPUMeHeHMeM aHaJUTUUeCKOM
CHCTEeME CBEPXKPUTHUUECKOMN KUIKOCTHOM xXpoMaToTrpadun,
YKOMILJIEKTOBaHHOM HacocoM oJIs IOIBYXKOMIIOHEHTHEX cMecen OJIs
OOCTaBKM IMOKCUIa yoJepola (C0O,;) M MoOMOMKaTOpa, aBTOMaTHUUYeCKMM
O03aTOpoM, TEepMOCTAaTOM IOJS  KOJIOHOK, OeTeKTOpOM Ha OMOOHOM
MaTpulle, OCHAaNleHHEIM I[IPOTOUHOM KIOBETOM mOJg padoTH I[IOO BHECOKUM
DaBJIeHVEM, BHIOEepXMBAKIEN 3HadeHuUsa He  Oojee 400 Bap. [Ipu
OCHAalleHMM MacCC-ClIeKTpoMeTpoM (MS) MOTOK M3 KOJIOHKM HalpaBJIAJICA B
(MS). B KOMIETeHUMM CclelMaJMcTa B ITaHHOM o00JlacTM HaxXOIUTCH
YCTaHOBKa HacTpaMBa&eMBIX napaMeTpOB (HanpuMep, oOmarasoHa
CKaHMPOBAaHMA, BPEMEeHM BHIOEPXKKM M T. II.) C LeJbK IIOJy4YeHMS MOHORE,
[IO3BOJIAKNIMX OINPeIelJIMTh HOMMHAJBHYKD MOHOMBOTOIHYK MOJIEKYJIAPHY
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Maccy (MW) coenMHeHMS. CBop IOaHHBIX MMPOBOINIIN c IIOMOIIBI0
COOTBETCTRYKIETO IPOTPaAMMHOTO OOecCleueHUd.

AHaJIUTUUYECKMe CIocoBu SFC/MS (CKOPOCThL I[IOTOKAa BHpaxeHa B
MJI/MMH.; TeMIepaTypa KoJioHku (T) B °C; BpeMa aHajlM3a B MMUHYTax,
npornueomasBjieHne (BPR) B Oapax) .

Bpems
CxopocTb
YcaoBHOE aHaIM3a
MOTOKA
0003HAUYCHHE Komonka INogswxkHas paza I'paguent
crocoda —
T konoHKH
BPR
Komaonka IA Daicel ACO 30% B, 3 7
SFC-A Chiralpak® (5 mMxM, o V ICP/KHBAHHE e e
B: EtOH (+0,3% iPrNH,)
150%4,6 mm) 7 MUH., 35 100
Komonka Daicel 30%B ; ;
oD,
Chiralpak® AD-H A:CO,
SFC-B VACPKHBAHUC _— _—
(5 mxm, 150%4,6 | B: EtOH (+0,3% iPrNH,)
) 7 MHH., 35 100
MM
Komonka Daicel 10% B ; ;
o X
Chiralpak® AD-H A:CO,
SFC-C VACPKHBAHUC _
(5 mxMm, 150%4,6 | B: EtOH (+0,3% iPrNH,)
) 7 MHH., 35 100
MM
Komonka IC Daicel ACO 25%B, 3 7
SFC-D Chiralpak® (5 mMxm, B {PrOH ( .0 3; iPrNH,) y IEPKUBAHHIE _ -
i1 +0,3% 1Pr1]
150%4.6 Mm) ’ 7 M, 35 100
Komonxka IC Daicel ACO 30% B, 3 7
SFC-E Chiralpak® (5 mMxm, B {PrOH ( .0 3; iPrNH,) y IEPKABAHHIE _ -
i1 +0,3% 1Pr]
150%4.6 Mm) ? 7 Mun., 35 100
Kononxka Daicel 30%B 33 ;
o > b
Chiralpak® AD-3 A:CO,
SFC-F VIACPKUBAHAC _
(3 Mxm, 100%4,6 | B: iPrOH (+0,3% iPrNH,)
3 MHH., 35 103
MM)
Kononka Daicel 30%B ; ;
0D,
Chiralpak® AD-H A:CO,
SFC-G YACP)KUBAHHC _ _
(5 Mxm, 150%4,6 B: EtOH
) 7 MUH., 35 100
MM
Kononka Daicel 0% B 35 0
o > b
Chiralpak® AS-3 A:CO,
SFC-H YACP)KUBAHHC _
(3 Mxm, 100%4,6 | B: iPrOH (+0,3% iPrNH,)
) 10 muH., 35 103
MM
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Kononka Daicel
10% B, 3,5 10
Chiralpak® AS-3 A:CO,
SFC-I YACP)KUBAHHC
(3 mxM, 100x4,6 | B: EtOH (+0,3% iPrNH,)
10 muH., 35 103
MM)
Kononxka Daicel
20%B, 3,5 6
Chiralcel® OD-3 A:CO,
SFC-J VICPKUBAHHC
kosoHka (3 MM, | B:MeOH (+0,3% iPrNH,)
6 MUH., 35 103
100x4,6 Mmm)
Kononxka Daicel 10% - 50%B
A:CO, 2,5 9,5
Chiralpak® AS3 3a 6 MHH.,
SFC-K B: EtOH (+0,2% iPrNH,
(3.0 mxMm, 150x4.6 YEp)KUBAHHE
+3% H,0) 40 110
MM) 3.5 MuH.

SHaueHUSI TEeMIePaTYPH ILIABJISHUS

BHaueHUd MOpencTaBJsaioT codbor Jmubo MaKcuMaJbHBEE 3HaueHu4d,
JuBOo IMaras3OHH BHAUeHUM TeMIepaTyphl IJIaBJIEHMS, M UX I[IoJydanT C
BKCIePUMEHTaJIbHEIMMU

[IOTPEMHOCT IMHA, KOTOpPHE OBBIUHO CBSA3aHH c OaHHBEM
QHAJIUTUUECKMM CIIOCOOOM.

DSC823e (obosHaueH kak DSC)

Oiisa paoa COeIMHEHUM TOUKM ILJIaBJIEHUS oIipeneJidjiMm C IIOMOIIEBIO

DSC823e (Mettler-Toledo). ToOUKM ILJIaBJIEHUS WU3MEPAJIM NIPU TpaldueHTe
TeMnepaTypsl 10°C/MuMHyTa. MakcuMaJibHasa TeMiepaTypa CocTaBJdlla
300°C.

YIUIE OITUUYECKOI'O BpPAlleHUST

YTJIEL OIITUMYECKOTO BpalleHUdI MU3IMepaJM Ha OoJsapuMeTpe Perkin-—
Elmer 341 ¢ HaTpueBOM JlaMIoM M o0o3Havaly CcJeoyomuM o0pa30oM:
[x]® (A, ¢ B /100 M, pacTBOopuTess, T B °C).

[a],F = (100x) / (1 x ¢): Tme 1 o3HauvaeT IJMHY HOpobera B 1M,
a C OBHauvaeT KOHUeHTpaumio B T/100 Min miasa obpaslla Ipy TeMlIepaType
T (°C) M InJuHe BOJIHH A (B HM). ECIM MCIOJb3yeMad IJIMHA BOJIHEL
cBeTa cocTaBageT 589 HM (D-JMHUMS HaTpMAd), TO BMECTO Hee MOXET
IPMMeHATbECAS CHMMBOJ D. Bcerma IOJDKeH NPUMBOIMTBCS BHAK HallpaBJIeHUA
BpameHms (+ W -). [Tpm IpVYIMeHEeHUN OaHHOTO YPpaBHeHUA
KOHIIEHTpalusa M PacCTBOPUTEJIbE BcCeTla IIPUBOOATCSA B KPYIJIHX CKoOOKax
[IocJjie yIJla BpalleHMsa. YTOJI BpalleHMd YyKas3aH B TI'palycax, a eIWMHUIE
KOHIIEHTpaluM He TIIPUBENEHH (CUMTaeTCsa, UYTO OHM I[pelacTaBJIeHH B
/100 wI) .

CoKpalleHNs , UCIOJILB3OBaHHEE B BSKCISPMMEHTAJILHOM YacTU
(M+H) * IIPOTOHUPOBAHHEIM HC1 XJIOPUCTOBONOPONHA A

MOJ'IeKyJ'IFIpHBHZ VOH KIMCJIOTa



BOIH.

Boc

Roc,0

br
CH,CN
CHC1,

CH,C1,
CH;0H
CO;

DCM
DIEA
DIPE
DMA
DMAP
DME
DMF
DMSO

SKB.

Et,0
EtsN
EtOAcC
EtOH
H,O

H,504
HATU

BOIOHEM

TPeT-0Y TUIIOKCUKAPOOHMIT
oV—TpeT—
OyTuIoukapboHaT
MUPOKUM

aleTOHUTPUII

XJIOpOodopM

OUXJIOPMETaH
MeTaHOJI

OVMOKCHUI yIJlepoIa
OyIJieT

OUXJIOpMEeTaH
OUMBOIPONNIIS TUIIaMUH
OVVBOIPONIUIIOBEM 20U
OuMeTHuJIaleTaMuI

4 —nuMe TUMJIaMUHOIIUMPUONH
1, 2—-OuMeTOKCUPTaH
OVMe TUIIGOPMaMU

OVME TUJICYJIE QOKCHUI

SKBMBAaAJIEHT

OVUSTUJIOBEM 2OUP
TPUD TUIIAMUH
sTUIIaleTaT
2TaHOJI

BOIoa

cepHas KUCJIOTa
O-(7-aza—-1H-
BeH30TPMAB0JI—1—1JI) —

N,N,N',N'-
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HPLC

iPrNH,

1PrOH

K,CO3
LiAlH,
Macca/s3
apAan

Me
MeOH
MgSOy

MMH .

Na,COs
Na,S0q4
NaBH,
NaHCO;
NaOH
NH,C1

K. T.
i K.

T.

tBuOK
TEA
TFA

THF
TMSC1

BEHICOKODOOeKTUBHASA
KUOKOCTHAA
XpoMaTorpadpmusa
M30IPONIMIIaMUH

2-TIPOIIaHOJ

KapbOoHAT Kajud
AJIOMOTHUIOPUL JIUTU S
OTHOIIEHVE MAaCCH K
3apAany

Me THUJII

MeTaHOJI

cyJbdaT MarHuLg
MMHYTa (MUHY TEL)
asoT

KapOoHaT HaTpuA
cyJbdaT HaTpusia
fopruopul HaTpUA
OrKapOboHaAT HaTPMUA
TUOPOKCULI HATPUS
XJIOPUIO aMMOHUS
KBapTeT

KOMHaTHaAd TeMIlepaTypa

CUHTJIET
TPUILIIET
TpeT-0yTOKCUI KaJusd
TPU3 TUIIaM/H
TPUGTOPYKCYyCHAA
KMCJIOTa
TeTparuopodypaH

TPUME TUJICUIINIIXJIO P
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TeTpaMeTUIIYPOHU S
rekcadpTopdpochpaT — CAS
[148893-10-1]

Opumep 1. CuHTes 2-(4-pTOop—2- (2-TUIPOKCUBTOKCU) PEHMIT) —2—
((3—MeTOokKCU—5-(1H-1,2,4—Tpua3oy—1-mi) peHnJI) aMMHO ) —1— (6—
(TPUOTOPMETUIT) MHOOJIMH— 1 —1JI) ®TaHOHa  (coeIMHeHMe 1) u xXupajlbHOE

pasnejyieHVe Ha DHaHTuoMepH 1A u 1B.

F
oaﬂé-
ngcog DMF o]
CH,Cl 0
oH H.S0, 00(;2' ]2 K. T., B TeUeHHe EtO _\—0
fgﬁmmwc HOUH 1c S
PATHEIM

XONMOIWIEHHMKOM
124 OMe

i J@L
SI'
1) 1 1. LIHMDS 5 THF HaN N o
THF, -78°C, [ u. o .

o]
2)ClSiMes, -78°C, 15mmn. 8¢ B \—0 ,  CHCN, iPr;NEt
3)NBS, -55°C, 2 4. 5 50°C, 18 4.

1d s r( 1e \N

&w\/\ >ktijfg %r&'\/\
LiOH
MeOHHHFﬁﬁO _JC:fZ ’*C:fz

K. T., 6 y, HATU, iPr,NEt \
\ DMF, k. 1., 2 u. N
\ N
N 19
HCl{(4 M= \/\ XupansHoe
OUOKCAHE) OMe pazieseHue
F Onantdomepsl 1A u 1B
MeOH F
K. T.,1d F N*N

0

1

CuHTeSB IIPOMEeXYyTOYHOI'O COeIMHEeHUHA la

PacTBop 4-0TOp—-2-MeTOKCUPEHUIIYKCYCHOM KMCJIOTH [CAS 886498-
61-92]1 (10 r, 54,3 mmomb) B EtOH (200 mia) m HySO, (2 MJI) HaTpeBalu
Cc ofBpaTHHM XOJIOOMJIBHMKOM B TeueHMe 12 4. JoBaBJIAIM BOIOYy U CMeChH
KOHIIEHTPUPOBAJM IPM IIOHMWXEHHOM HOaBJIEHMM IO IIOJIOBMHE MCXOIHOTO
obweMa. J[JobGaBjuganm Jien. IloBEmMa M OCHOBHOCTB pacTBOpa C IIOMOIBIO
K,CO3 M ero »kCcTparvMpoBaaM C TInoMombilo ELOAc. OpraHMUyecKuM CJION
IIPOMHEAJIM COJIEBHM PAaCTBOPOM, BHCymMBaJIM Haln MgSQO,;, OWMJIbLTPOBaIM M
pacTBOpUTEJIb KOHILIEHTPUPOBAaJIU npu TTOHMYXEHHOM OaBJIEeHUMU C
[IOJIydyeHMeM 323Tu-2- (4—pTop—-2-MeTOKCHUPEHWII) alleTaTa 1la (11,6 1).

CoeOMHeHMe INIPUMEHAJIM HEIIOCPeIOCTBEHHO Ha cnenylomeﬁ CTalinm.
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CuHTe3 MNIPOMeXyTOUHOI'O coeluHeHuss lb

1 M pacTeop TpubpoMmma ©OGopa B CH,Cl, (109,3 wi, 109,33 mMMmOJIB)
no0aBJIAIIN 1o KalljaMm K pacTBopy STUII-2- (4—pTop—2—
MeTOoKCcHuPeHMII) alleTaTa la (11,6 r©, 54,7 wmvosnr) B CHyCl, (300 )
npu —-30°C. PeaKLMOHHYK CMeChb IepeMmemyrBaju opm —-20°C B Teuenue 1
4., a 3aTeM racmau cC nomombrn CH3;0H. pH peryiamporaau DO 8 IIyTeM
nobapJjieHU A HaCHIIEHHOT'O BOOHOTO pacTrBopa NaHCOs3. PacTBOp
BKCTparmpoBaian ¢ nomomeiln CH,Cl, M OOBeOMHEHHEE OplaHUUueCKMe CJIOU
BHICYIIMBaJIM Han MgS0,, OMUILTPOBaJIM M PaACTBOPUTENE KOHLEHTPUPOBAJU
npu [IOHMXEHHOM OaBJIeHUN C [IOJIYYEeHUEM STUII—2- (4—dpTop—2—
TUIPOKCUPEHWMI) alleTaTa 1b (10,8 ). CoenmHeHUe NIPUMEH AJIN
HeIOCPeACTBEHHO Ha cllenyplel cTaluu 0e3 NOIOJHUTEJBEHOMW OUMCTKU.

CHHTe3 MPOMeXyTOUHOI'O COeIOMHeHus lc

K cmecu s»stmia-2- (4-dpTop—-2-ruaopokcubeHms) auerara 1lb (10,6 1,
53,5 Mmosp) M kapboHaTa uesua (34,8 r, 106,9 mvmosb) B DME (200
MiI) mpu  10°C moBaBiaanau  (2—-OpOM3TOKCHU) (Tper—6yTuil) OuMe THUICHUIaH
[CAS 86864-60-0] (13,8 M, 64,2 MMOJB) . PeaklMOHHYIO CMecChb
IlepeMellMBaJ I[IPpUM KOMHATHOM TeMIepaType B TeudueHMe Houu. JoOaBiidain
H,O n peakKUMOHHYD CMecChb BSKCTPAaTrnpoOBalin c nomombn  EtOAcC.
OpraHmuecKyo basy BEICYUIMBaJIn Hano MgSQy, GUIIE TPOBAJIM u
KOHUEeHTPUPORBRaJN npu [IOHIVDKEHHOM OaBJIEHUU . OcTaTok ouuImaJm
[IOCPeICTBOM QJBM-XpoMaToTrpadum Ha cuamkareje (15-40 w~mxM, 40 1,
renTad/EtOAc 80/20). UucTeHe OQpakuMM OOBEOMHANIM ¥ PacTBOPUTEIb
yIOaJlaly [OIpM I[IOHMWXeHHOM HaBJIeHMM C IoJIydeHMeM DTuJI-2- (2—(2-
( (TpeT—B0yTUIIOVME TUJICUJIUII) OKCHU) 3TOKCK) —4—-dbTopdbeHNI) alleTaTa 1c
(17,7 o).

CuHTe3 IPpOMeXyTOUHOI'O coelmuHeHuss 1ld

K 1 M pacTBOpy OUC (TPUMETHMIICMIMII)aMuia JuTuga B THE (28,05
MJI, 28,05 wMMOJIB), OXJIaXOeHHOMY HIpu -—78°C, mofaBidiM pPacTBOp
TUII-2— (2— (2— ( (TpeT— 0y TUIIOMME TUJICUIINII) OKCH ) 3TOKCHU) —4—
bTopdbennn) auerarta lec (5 1, 14,03 wMmosne) B THE (30 wia) . Ilocne
[IepeMellMBaHmu g B TeueHNe 1 u. npu -78°C DoBaBJIAIN
XJIOPTPUME TUJICUIIaH (2,85 w1, 22,4 MMOJIb) . PeaKUMOHHYIO CMeCh
rnepeMelBalin npu -78°C B TeueHue 15 wMuH. HobaBisanu N-
fpoMcykuuHMMMn (3 1T, 16,8 Mvosaws) B THE (30 MI) M HDepeMemmMBaHUe
npomoJrkaiu npu —55°C B TeueHMe 2 u. PeaKUMOHHYI CMECh BBUIMBAJIU B
H, O m »srcTparvpobaliM OBaXOsl C nomMombido EtOAc. OpraHmueckue dasnl
Oo0BenMHANIM, BHCyIMBaJXM Han MgS0O,, OQUIBTPOBRBAJM WM KOHLEHTPUPOBAJIU
[IpM TIOHMXEHHOM IaBJIEHMM C IIOJIydeHMeM 3TUJI-2-0poM—2— (2- (2— ( (TpeT-

OY TUIIOVMME TUJICUIINIL) OKCU ) 2TOKCHU ) —4—dpTopdbeHni) auerata 1d (6,57 1),
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KOTOPHIM  NPUMEHSJIM Ha  cJelyomelr cTaiuu 6e3  OONOJHUTEJILHOM
OUUCTKHU .

CuHTeSB IIPOMEeXYyTOUYHOI'O COeIMHEeHUA le

CMmechb DTUII—2—-0poM—2— (2— (2— ( (TpeT—
OY TUIIOUME TUJICUIINIL) OKCU ) 3TOKCHU ) —4—dpTopdeHnir) aueTaTa 1d (3,1 T,
7,12 MMOJIB ) , 3-mMeTokcu—-5-(1H-1, 2, 4—-Tpras30Ji—1-WJl) aHUJIMHA [CAS
1220630-56-7] (2,03 1, 10,7 MMOJIB) ¥ OUMIONPONWUJIDTUJIaMUHa (2,45

M1, 14,2 mMosb) B CHsCN (60 mi1) nepeMmemmBaim npu 50°C B TeueHue
18 u. PeakKUMOHHYI CMeChb KOHIEHTPUPOBAJM IIPKU IIOHMKEHHOM IaBJIEHUMU.
OcTaTok mormJjomwanu ¢ nomMoumbrw EtOAC M HOpoMeBaiM C nomMombrw 0,5 H
HCl, BOOH U COJIEBOTO pacTBopa. OpraHMUecKkyrw OGa3y BHCYIUBaJIM Hal
MgsSO,, OGUIBETPOBAJIM ¥ KOHLEHTPUPOBAJM [IPY I[IOHWMXEeHHOM HOaBJIeHUU.
OcTaTok OouMIlajiM I[IOCPenCTBOM QJsm-xpoMaTorpadum Ha CUIMKarese
(15-40 MM, 120 1, rTpamueHT TenTtad/EtOAc or 80/20 mo 60/40) c
noJiydueHreM STuiI—-2- (2— (2 ( (TpeT— 0y TUIIOMME TUJICUIINII) OKCU) DTOKCHK ) —4—
dbropdbenns) —-2- ( (3—meTokCcu—-5- (1H-1, 2, 4—Ttpnazoija—1-
W) deHnJI) aMmMHO) alleTaTa le (2,5 1).

CHHTe3 NIpPpOMeXyTOUHOI'O coelmuHeHuss 1f

PacTBOp MOHOTMApaTa IMUIOPOKCHUIOA JUTUA (226 Mr, 5,397 MMOJEB)
B Bome (25 M) @nmoBaBaAIM IDOPLUMAMM K pPacTBOPY BTHI-2—(2—-(2-
( (TpeT—-B0yTUJIOVME TUJICUJIUII) OKCHU ) DTOKCH ) —4—bTopdbeHnir) —2— ( (3-
MeTokcu—-5-(1H-1, 2, 4-rpuazoj—-1-wmi) peHns) aMmmHo) aulerata le (2,45 1,
4,498 MMOJIB) B CcMecu pacTBopuTesierr THF/CH;0H (1/1) (50 wmi) mnipu
10°C. PeaklMOHHYID CMeCh I[IepeMelMBaJM [IPY KOMHATHOM TeMiIepaType B
TeyeHMe 6 U., pasbaBiadaiaM BomoM ¥ oxJjaxmaiau no 0°C. PacTBop
MeIJIEHHO IIOOKUCIIAIN C  IIOMOIILIO 0,5 H. HC1 oo pH 6 wu
SKCTPparupoBaau ¢ nomombio EtOAc. OpraHMUeCKMM CJIOM BHCYMUBAJIM HaL

MgSQO4, OUILTPOBANIM ¥ PACTBOPUTEJL KOHIEHTPUPOBAJM IIPU IIOHMKEHHOM

IOaBJIEHUU c [1oJIy4JdeHeM 2= (2= (2-( (TpeT-
OY TUIIOMME TUJICUIINII) OKCU ) 2TOKCH ) —4—dpTopdbeHni) —2— ( (3—mMeTokCcu—5- (1 H-
1,2, 4-1tpuasoi—1-ui) beHnJI) aMMHO) YKCYCHOM  KMCJIOTH 1f (2,05 T).

CoeIMHeHVe IIPMMEeHSAIM HelOCPeICTBeHHO Ha CJedypomel cTramumu 0e3
OOTIOJIHUTEJILHOY OUMCTKU.

CuHTe3 MNIPOMeXyTOUHOI'O COoeIuHeHuss lg

K pactBOopy 2-(2—-(2-((Tper—0yTUIOMME TUJICUIINII) OKCH) 3TOKCHU) —4—
dTopdbennn) —2- ( (3—meTokcu—-5-(1H-1, 2, 4—-T1pnaszsoj—1-
Mi1) beHnII) aMMHO) YKCycHoM kmcJore 1f (1,58 1, 3,06 wMMmMoJb) B DMF
(20 ™) pmobBarasim HATU (1,74 v, 4,60 MMONB), OUM3ONPONIWIIDTUJIAMUH
(1,5 M, 9,17 MmoJb) M 6- (TpudTOopMeTMJI) MHOOJMH [CAS 181513-29-1]

(572 wMr, 3,06 wMMOJIB) . PeaKUMOHHYK CMeCh IepeMellMBajit [Ipu
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KOMHaTHOM TeMIIepaType B TeueHue 2 u. PeaKUMOHHYIO CMeChb
pazbaBasanu Bomo¥. Ocalok OTOUIILETPOBHEBAJM, I[IPOMHEBAJM BOIOM U
norJiomasy ¢ nomombld ETOAc. OpTaHMUeCKUM CJIOM [OPOMHEBAJIM C I[IOMOMLBIO
10% pacTtBOopa  K,CO3 B BOIE, BOJIIHI, BEICYIIMBaJIM  Hall  MgSQy,
bubTPOBAIML M PACTBOPUTEb KOHILIEHTPUPOBAJIMU  IIPpHU [TOHMXEHHOM
IOaBJIEHUU c [10JIy4YeHEeM 2= (2= (22— ( (TpeT-
OY TUIIOVUME TUJICUIINIL) OKCH ) DTOKCU ) —4—dTopdbeHni) —2— ( (3—mMeTokCU—5- (1 H-
1,2,4-1puaszosn—1-mi) peHmns) aMrHO ) —1— (6— (TpudTOpPMEe TIJI ) UHOOJIMH— 1 —
MJI) 3TaHoHa 1g (2,1 T). HeouwnmeHHOe coeIMHeHue NIPUMEH AJIN
HellOCPpeACTBEeHHO Ha CJleOyKlel CTaIuu.

CuHTes3 cCcoemuHeHMs 1 M XMpaJIbHOEe paBlejieHrMe Ha 5SHaHTUOMEPH
1A u 1B

Ilp 5°C B moToke N, 4 M HCl B mmokcaHe (7,65 mi, 30,6 MMOJb)
mobaBJiaim 1o KarJjaMm K pacTBOpPY 2= (2= (2-( (TpeT—
Oy THUIIOAMME TUJICUJIIVIL) OKCHU) 3TOKCK) —4—bTopdeHn) —2— ( (3—MeTokCU—5- (1 H-
1,2,4-1tpuaszon—1-uia) deHui) aMmHoO) —1— (6— (TpUdTOPME TUII) UHOOJINH—1—
ui)sTaHoHa lg (2,1 r, 3,06 mMmMoJss) B MeOH (40 ™). PeaKUMOHHYIO
CMeCh IlepeMellMBaJiM [IpM KOMHATHOM TeMlepaType B TedeHue 1 U,
CMech oxJjaxmair no 0°C, I[OBHIAJNM ee OCHOBHOCTBL C IoMompld 10%
BOOHOTO pacTBopa K,CO3 ™ »BKCcTparuporaiM ¢ noMmombiln EtOAC.
OpraHmnueckyw O¢asy oTmoesiayiv, BHCyIMBaIM Hal MgSQ,, O(WIbTpoOBaIM U
PacCTBOPUTEJIE KOHLEHTPUPOBAJM IIpM I[IOHMXEeHHOM IaBJieHuM. OCTaToOK
KpUCTaIM30Baau u3 CH3CN/OUMMBO0NPONMIIOBOTO Bdupa C MHOJIyUYeHueM 2-
(d-pTOP—2— (2-TUOPOKCUBTOKCHU) peHnI) —2— ( (3—-meTokCcu—-5- (1H-1,2,4-
Tpra3oJi—1-mi) eHnJI) aMUHO ) —1— (6— (TpudTopMe TIJI ) UHOOJIMH—1—
mi) >TaHoHa 1 (800 Mr) B BUIe palleMaTa.

SHaHTHMOMEPH coenuHeHuda 1 (720 wMr) paslessdiM [IOCPelCTBOM
npernapaTuBHOM xXupaljibHOM SFC (HemomBuxkHas (asa: Chiralpak® IA, 5

MKM, 250x20 wmM, $DomBmxHas @aza: /0%  CO,, 30% EtOH (+0,3%

iPrNH,) ). IlepBHM DJIOMPOBAHHEN SHaHTMOMep (303 MI') KpUCTaJIM30BaJU
n3 Et,0 ¢ nogydeHuMeM sHaHTHMOMepa 1A (270 Mr). BTOpOoM BJIOMPOBAHHHM
SHaHTUOMED (320  w™rm) KpucTajlim3oBaan u3 Et, 0 ¢ [OoJydeHueM

sHaHTHMOMepa 1B (274 wmr).

CoemuueHne 1

H AMP (500 MI'n, DMSO-dg) & ppm 3,15-3,30 (m, 2 H) 3,73 (s,
3 H) 3,74-3,85 (m, 2 H) 4,06-4,17 (m, 3 H) 4,45 (td, J=10,3, 6,1
T'm, 1 H) 4,98 (t, J=5,4 Tu, 1 H) 5,83 (d, J=8,5 T'u, 1 H) 6,35
(s, 1 H) 6,66 (t, J=1,9 Tu, 1 H) 6,76-6,82 (m, 2 H) 6,84 (s, 1
H) 6,98 (dd, J=11,2, 2,4 Tu, 1 H) 7,37-7,42 (m, 2 H) 7,44-7,49
(m, 1 H) 8,16 (s, 1 H) 8,39 (s, 1 H) 9,13 (s, 1 H)
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LC/MS (cmoco® LC-A): Ry 3,06 mmu, MH' 572

TemrnepaTypa iaBjeHus: 151°C

SHaHTHOMep 1A

H AMP (500 MIt, DMSO-ds) & ppm 3,15-3,29 (m, 2 H) 3,73 (s,
3 H) 3,74-3,86 (m, 2 H) 4,06-4,19 (m, 3 H) 4,45 (td, J=10,2, 6,3
I'm, 1 H) 4,97 (t, J=5,5 Tu, 1 H) 5,83 (d, J=8,8 T'u, 1 H) 6,36
(s, 1 H) 6,66 (t, J=1,9 Tu, 1 H) 6,76-6,82 (m, 2 H) 6,84 (s, 1
H) 6,98 (dd, J~11,3, 2,5 Tw, 1 H) 7,37-7,42 (m, 2 H) 7,46 (d,
Jg=7,9 I'u, 1 H) 8,16 (s, 1 H) 8,39 (s, 1 H) 9,13 (s, 1 H)

LC/MS (cmoco® LC-A): Ry 3,06 mMmH, MH' 572

[o]p%%: —44,8° (c 0,2525, DMF)

XupaJlbHaga SFC (cnoco® SFC-A): Ry 2,59 wmu, MH* 572,
XupaJibHasa uucToTa 100%.

TeMrnepaTypa ILIaBjleHnsa: 163°C

SHaHTHOMep 1B

H AMP (500 MI'u, DMSO-ds) & ppm 3,15-3,30 (m, 2 H) 3,73 (s,
3 H) 3,74-3,85 (m, 2 H) 4,06-4,19 (m, 3 H) 4,45 (td, J=10,3, 6,1
I'm, 1 H) 4,97 (t, J=5,5 I'uy,, 1 H) 5,83 (d, J=8,5 I'uy, 1 H) 6,36
(s, 1 H) 6,66 (t, J=1,9 Tu, 1 H) 6,76-6,82 (m, 2 H) 6,84 (s, 1
H) 6,98 (dd, J=11,2, 2,4 Tu, 1 H) 7,36-7,43 (m, 2 H) 7,46 (d,
Jg=7,9 I'u, 1 H) 8,16 (s, 1 H) 8,39 (s, 1 H) 9,13 (s, 1 H)

LC/MS (cmnoco® LC-A): Ry 3,06 mmu, MH' 572

[o]p%%: +36,2° (c 0,2567, DMF)

XupalbHaga SFC (cnoco® SFC-A): R. 3,15 wmu, MH' 572,
XxupajlbHag umucToTa 98,07%.

TeMmnepaTypa IUIaBJIeHUS: 162°C

OpuMep 2. CuHTe?3 2= (4-0pTop—2- (2-TUOPOKCUDTOKCH) PeHMII) —2—
((3—mMeTOKCU—-5-(1H-1,2, 4—TpMuazoyn—1-ui) peHnJI) aMrMHO ) —1— (5-MeToKCHU~—
6— (TpudTOPMETUII) MHOOJIMH—1-1JI) 3TaHOHa (COeIMHEeHMe 2) U XUpallbHOE

pa3nejieHVe Ha DHaHTUOMepH 2A u 2B.

F. \—N F . F. H E H
F}D/ A 2/ N Hy, Paic (10%) H  nEpHaMH Fm
MeO MeQ 4

tB OK DMF AcOH MeC EtOH, MeO
-10°C, 1 u. 2a EtOH/BonA, 2 6 1. HCI %
1 4,3,56ap 0°C, 24

!
si-0.
SI \,—’\ %’ ‘: \/\19 Ok
2 o]
- Fol. NQ

N 8 HATU, iPr;NEt Fm T

1 DMF K. T., 24, MO
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HCl(4MB HO\/\ XHUpalkHOe
JHNOKCAHE) 0 O paszieneHue
F 9 JHaHTHOMepH! 2A 1 2B
MeOH F N N’@
K. T., | 4. F>EI:iI;) H N-N
MeO L\N>

CuHTeSB IIPOMEeXYyTOUYHOI'O COeIMHEeHUA 2a

CMecb 1-MeTOKCU—4-HUTPO-2- (TpudTOopMeTUJI) OeH30oJa [CAS 654-
76-21 (24,5 1o, 110,8 wmmoJb) u 4-xJjopdeHokKCHalleToOHUTpMIa [CAS
3598-13-8] (20,4 1o, 121,9 wMvmoJse) B DME (100 wMI) pmoGaBJidsM IIO
KallJIgdM Ha TOpoTaxeHrnu 30 MMH. K IIepeMellMBaeMoMy pacTBopy tBuOK
(27,35 1, 243,77 MMOJIb) B DMF (100 wi) npr -10°C. Tlocje
noGaBJIeHUS I[IYyPIYPHHIN pacTBOp HoAmepxvBasiv nopu —-10°C B Teuenme 1
u, JoBaijamu 500 wyi JieggHoM Bome M 500 My 6 H. HCl1 m ocamok
OTOUIILTPOBHBAJY, I[POMEEBAJIM BOINOM ¥ BHCYIMBAJM [IPU IIOHWKEHHOM
OaBJIEHUNA c [IOJIYyUeHMEM 40,4 T 2— (5-MeTOoKCU—-2—HUTPO—4—
(TpudTOpPMeTIII) beHMII) alleTOHUTPKIIa 2a (KOTOPHM MCIOJBL30BaM Kak
TAaKOBOM Ha cJenyolel cTaium) .

CHUHTEeS NPOMEeXYyTOUHOI'O COeIOMHEeHUS 2b

PacTrOp 2—(5-MeTOKCU—-2—HUTPO—4—
(TpudTOPMEeTUII) QeHMII) alle TOHUTPWIIa 2a (26 T, 99,9 MMOJIB) B
sTaHoJsie/Bome (9/1) (500 mu1) m AcOH (5,2 M) I'MOPOTEHM3VPOBAIM B

TeueHMe 1 Y., 1on maBjeHueM 3,5 0Gap ¢ 10% Pd4d/C (15,3 1) B
KadyecTeBe KaTajJu3aTopa. PeakKUMOHHYI CMeCh QWIBTPORAJIM  Uepes
nooymky m3 Celite® m ocamok Ha QUILTPE IPOMEBAJIM C [IOMOMBLI CMECHU
pacTBopuTeser CH,Cl, wm  CH30H. duJIbTPaT  KOHLEHTPUPOBAJIM  IIPU
[IOHVDKEHHOM  HOaBJIEHUU. OcTaTok OuIIETPOBAJIML  Uepe?3 CTEeKJISHHBN
puneTR, 3aTrpyXeHHHM cuimkarejgeM 60-200 MrM C I[IpUMMeHEHUEM
rTenTada/EtOAc 80/20 B KauecTBe SJI0eHTa. OpaKlUuM, CcoOepXxalume
OXMIOaeMoe CcoelVHeHUe, OOBEIMHAIN U pPacTBOPUTEJIE KOHLEHTPUPOBAJU
IpM TIOHMXEeHHOM IaBJIEHMM C IIOJIydeHMeM b-—MeTOKCU—6— (TpudToOpMeTUII) —
lH-mupmoJsia 2b (15,6 ).

CHHTe3 MNIPOMeXyTOUHOI'O COeIMHEeHUus 2C

Mo 0°C BH;—mupuoud (23,5 w1, 232,4 MMOJIB) OOBABJIAIM IIO
KallJIAM K pacTBOpy b-MeTokcHu-6- (TpudTopmMeTm)—1H-mHmojsa 2b (10 1,
46,5 vMmoJip) B EtOH (60 M) . MemjenHo pmo®GaBJjsaiam 6 H. HC1 (140 i)
Opu T[OoOHepXaHuM TeMiepaTypu Hmwke 10°C. CMech IepeMemmMBalv IIpU
0°C B TedeHMe 2 u. Jobapnanu Bony (200 MJI) ¥ IIOBBIIAJIM OCHOBHOCTL

cMecu mOo pH 8-9 ¢ mnoMombld KOHIEHTPHMPOBAHHOTO BOIHOTO pacTBoOpa
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NaOH (TeMmnepaTypy peakluM OoOmepXuBasmM Himmke 20°C). Ocamox
OTOUIIE TPOBEBAJY, I[IPOMEBAJM BOIOWM (OBaXIh) M BHIIAPMBAJIM COBMECTHO
C TOJIyOJIOM IIpM IIOHMXEeHHOM HaBJIEHUM C I[IOJIydeHMeM b5-MeTOKCU—6—
(TpudTOPMEeTMII) MHOOJIMHAa 2¢ (9 1) .

CuHTe3 IIPOMeXyTOUHOI'O coeluHeHus 2d

K pacteBOopy 2-(2—(2-((TperT—0yTUIIOMME TUJICUIINII) OKCHU) DTOKCHU) —4—
bTopbenni) —-2- ( (3—meTokcu—-5-(1H-1, 2, 4—-Tpuaszsoj—1-
nil) deHnII) aMMHO ) YKCycHoM kmcJora 1f (1,02 o, 1,97 MmMmoJsb) B DMF
(10 ™y) mobBarysim HATU (1,13 r, 2,96 MMOJB), OUMU3OMIPOIWUIIDTUIIAMUH

(979 wMrJ, 5,92 MMOJIB) M 5-MeTOKCU—6— (TPUOTOPMETWMII) UHIOOJIMH 2C

(429 wMr, 1,97 wMOJIB) . PeaKUMOHHYID CMeCh IepeMelluBaji [IPpU
KOMHaTHOM TeMIlepaType B TeueHue 2 u, PeaKUMOHHYI CMecChb
pazbaBiasaau BomoM. OcamokK OTOMJILETPOBHBAJM, [IPOMHEBAaJM BOOOM U

norJiomaju C Inomombilo EtOAc. OpraHMUeCKHMM CJIOM IPOMHEBAaJM C IIOMOUIBLIO
10% pacTeOopa  K,COs3 B BOIE, BOIEHI, BHICYIMBAJM  Hanm  MgSQOy,
buneTPOBAIM M PaCTBOPUTEJb KOHLUEHTPUPOBAJM  IIPU  IIOHVKEHHOM
OaBJIEHUNA o} [IOJIyUeHMEM 2= (2= (2-( (TpeT—
Oy TUIIOMME TUJICUJIIVIL) OKCHU) 3TOKCK) —4d—bTopdeHn) —2— ( (3—MeTokCU—5- (1 H-
1,2,4-1tpuaszson—1-wui) deHui) ammHo) —1— (5—MeToOKCHU—6—
(TpudTOPME TUII) MHOOJIMH—1-1JI) 3TaHOHA 2d (1,36 T). CoenMHeHMe
IPVMEeHAJM Kak TaKoBOe Ha cJenyilel cTaIuM peakluu.

CHMHTeB CoeIMHEHMS 2 U XUpaJlbHOe paBIelyieHrMe Ha SHAaHTUOMEPH
2A u 2B

oy 5°C B morToke N, 4 M HC1 B muokcade (4,75 wi, 18,99
MMOJIb ) noBaBJIAJIN 1o KallJIaM K pacTBOpPyY 2= (2= (2-( (TpeT-
OYTUIIOMME TUJICUIINII) OKCU ) 2TOKCH ) —4—dpTopdeHni) —2— ( (3—mMeTokCcu—5- (1 H-
1,2,4-1tpuaszon—1-m1j) deHnJ) aMrMHO ) —1— (5b—MeToKCHU—6—
(TpudTOPMETUII) MHOOJIMH—1-1JI) 3TaHoHa 2d (1,36 r, 1,9 MMoab) B MeOH
(25 MII) . PeakKIMOHHYIO CMecChb epeMemnmBajm npu KOMHATHOM
TeMreparType B TeueHuMe 1 u. CMech oxJaxnair no 0°C, MNOBHIAIM ee
OCHOBHOCTL ¢ nomombin 10% BOOHOTO pacTBopa K,CO3 M 3KCTparMpoBau
c noMombr EtOAc. OpraHudueckywn (¢aly OTHOeNIsANIM, BHCYIMBAJIM Han
MgSQ,, OMUILTPOBANM UM PaCTBOPUTEJE KOHIEHTPUPOBAIM IPY IIOHMXEHHOM
naBJeHMu. OCTaTOK KpUCTaJIM30BamM ©n3 MeOH ¢ mnojaydyeHumem 2— (4-
bTop—-2- (2—-TUMIOPOKCUDTOKCH) eHWJI) —2— ( (3—MeTOoKCcU—-5—-(1H-1,2,4-
TpraszoJi—1-mi) PeHnJI) aMrMHO ) —1— (5—MeTOoKCU—6— (TPUQTOPME TUJI) MHIOJIMH—
l-my)sTaHoHa 2 (850 MI') B BMIe palleMaTa.

SHaHTHMOMEPE coeIuMHeHMsa 2 (800 wMr) pa3»esdM I[IOCPenCcTBOM
npernapaTuBHOM xXupaljibHOM SFC (HemomBukHas dasa: Chiralpak® IA, 5
MkM, 250x20 MM, ©DooBMXHasa ¢gaszsa: 6% CH,Cl,, 70% CO,, 24% EtOH
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(+0,3% 1PrNH,)). OOecrneumpBalM 3aTBepleBaHMe IIePBOTI'O BJIOMPOBAHHOTO
SHaHTHoMepa (370 MI') nOyTeM pacTUpaHMd C OUMUBOIPOIMIJIOBEM 30MPOM C
[IOJIYYEHMEM SHaHTHOMEPA 2A (329 MI') . BTopon BIIOUPOBaHHEMN
sHaHTHuoMep (400 MI') IOONOJHUTEJIBEHO OUMIajiM I[IOCPeLCTBOM  (QJIBm—
XxpoMaToTrpadmum Ha cuamuxareje (15-40 mxMm, 24 1, CH,Cl,/MeOH 99/1).
UycTeEe OpakuumM OOBEeOUHAJM U pPacTBOPUTEJb KOHLUEHTPUPOBRAJM IIPU
[IOHMXEHHOM IabJieHUM. OOecrneuuBaliM 3aTBepleBaHMe ocTaTka (320 wMmn)
IyTeM pacTupaHmusa C OV BOIIPOIINIIO BEIM 20npoM c [IOJIy4YeHMEM
SHaHTHMOMepa 2B (262 wMmr).

CoenuHeHMne 2

H AMP (500 MI1u, DMSO-dg) & ppm 3,15-3,30 (m, 2 H) 3,72 (s,
3 H) 3,74-3,83 (m, 2 H) 3,84 (s, 3 H) 4,04-4,18 (m, 3 H) 4,43
(td, o=10,4, 6,3 IT'u, 1 H) 4,99 (t, J=5,7 Iy, 1 H) 5,81 (d, J=8,5
I'm, 1 H) 6,35 (s, 1 H) 6,65 (t, J=1,9 T'u, 1 H) 6,75-6,81 (m, 2
H) 6,83 (s, 1 H) 6,98 (dd, J=11,2, 2,4 Tu, 1 H) 7,24 (s, 1 H)
7,39 (dd, J=8,5, 6,9 Tmu, 1 H) 8,16 (s, 1 H) 8,35 (s, 1 H) 9,13
(s, 1 H)

LC/MS (cmoco® LC-A): R. 2,99 mmu, MH' 602

TeMmnepaTypa ILIaBjleHnsg: 192°C

SHaHTHOMEep 2A

H AMP (400 MI'u, DMSO-ds) & ppm 3,16-3,28 (m, 2 H) 3,72 (s,
3 H) 3,74-3,83 (m, 2 H) 3,84 (s, 3 H) 4,03-4,18 (m, 3 H) 4,37-
4,49 (m, 1 H) 4,97 (t, J=5,6 T, 1 H) 5,81 (d, J=8,1 Tu, 1 H)
6,35 (s, 1 H) 6,65 (s, 1 H) 6,73-6,81 (m, 2 H) 6,83 (s, 1 H)
6,97 (dd, J=11,1, 2,0 Twu, 1 H) 7,23 (s, 1 H) 7,39 (t, J=7,6 Tu,
1 H) 8,15 (s, 1 H) 8,35 (s, 1 H) 9,12 (s, 1 H)

LC/MS (cmnoco® LC-A): Ry 2,97 MmuH, MH' 602

[o]p%%: —45,0° (c 0,2425, DMF)

XupaJlbHaga SFEC (cnoco® SFC-A): Ry 4,14 w~mu, MHT 602,
xupaJibHad uucTtoTa 100%.

SHauTHOMep 2B

H AMP (400 MI'u, DMSO-ds) & ppm 3,16-3,28 (m, 2 H) 3,72 (s,
3 H) 3,74-3,83 (m, 2 H) 3,84 (s, 3 H) 4,02-4,20 (m, 3 H) 4,42
(td, J~10,2, 6,3 T'u, 1 H) 4,97 (t, J=5,6 Tu, 1 H) 5,81 (d, J=8,6
T'm, 1 H) 6,35 (s, 1 H) 6,65 (s, 1 H) 6,73-6,81 (m, 2 H) 6,83 (s,
1 H) 6,97 (dd, J=11,4, 2,3 Tu, 1 H) 7,23 (s, 1 H) 7,36-7,43 (m,
1 H) 8,15 (s, 1 H) 8,35 (s, 1 H) 9,12 (s, 1 H)

LC/MS (cmoco® LC-A): Ry 2,97 vmu, MH' 602

[o]p%%: +43,4° (¢ 0,2007, DMF)

XupalbHaa SFC (cioco® SFC-A): R. 5,08 w»mu, MH' 602,
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XupaJibHad ducTtoTa 100%.

OpmMep 3. CuHTe?3 2= (4—-0pTOop—2- (2-TUIOPOKCUDTOKCHU) PeHWMII) —2—
((3—MeTOoKCU—-5—-(1H-1,2,4—Tpmua3oyi—1-mi) peHnJI) aMMHO ) —1— (6—
(TPUOTOPMETOKCHU ) MHOOJIMH-1—1JI) 3TaHOHa (coeIMHeHMe 3) UM XMUpaJlbHOE

pa3nejyieHVe Ha DSHaHTuoMepH 3A u 3B.

F
\
- H si-C
T TCD T T e
8]
HATU, iPr,NEt T N-N
L \ DMF, k. 1., 2 u. F kD
N 23 N
F
HCl (4 M B HO Xupanbaoe
JIHOKCAHE) O PMe pasiesienue
OHanTHOMEpEl 3A K 3B
MeOH

K, T, 1w F>f \Qi)
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CHMHTe3 MNPOMeXyTOYHOI'O COeIMHEeHus 3a

K pactrOpy 2-(2-(2-( (TPET-OYTUIOMME TUJICUIINII) OKCU) 3TOKCHK) —4—
dropdbenns) —2—- ( (3—meTokCcu—-5- (1H-1, 2, 4—Ttpuazon—-1-
M) beHnII) aMMHO ) YKCcycHom kmcjore 1f (1,02 r», 1,974 mmvoJsb) B DMF
(10 M) mobBamBiasim HATU (1,13 r©, 2,96 MMOJB), OUMIONPONIMIIDTUIIAMUH

(979 wMrJ, 5,92 MMoJIBE) M 66— (TpudTOpMeTOKCHU)MHIOOJMH [CAS 959235-

95-1]1 (401 wMr, 1,97 ™MMOJB). PeakKUMOHHYK CMECH IIepeMelBaJid IIPpKu
KOMHATHOM TeMIIepaType B TeueHHUe 2 u. PeakKUMOHHYIO CMecChb
pazbarjsiau BomoM. Ocamok OTOMJILTPOBHBAJM, IIPOMHBAaJM BOOOM U

norJiomasay C nomombi EtOAc. OpTraHMUeCKUM CJIOM [IPOMHEBAJIM C I[IOMOMBIO
10% pacTBoOpa K,CO3 B BOIE, BOIHI, BEICYIIVBaJIA Han  MgSOQOy,
OUIBTPOBAIM UM PACTBOPUTED KOHLUEHTPUPOBAJIM  IIPU MIOHMXEHHOM
IOaBJIeHUU c [1oJIy4JYeHMeM 2= (2= (2-( (TpeT-
OY TUIIOMME TUJICUIINII) OKCU ) 2TOKCHU ) —4—dpTopdbeHni) —2— ( (3—mMeTokCcu—5- (1 H-
1,2,4-1tpuaszson—1-mi) peHnI) aMrMHO ) —1— (6— (TPUPTOPMETOKCH ) MHOOJIMH— 1 —
MJI) 3TaHoHa 3a (1,34 T). HeoummeHHOe coelIHeHue NIPUMEH AJI
HenoCpeACTBEeHHO Ha CHIedyllel CTaauu peakKluu.

CuHTes CoeIMHEeHMS 3 M XMpPAJIbHOE paBlejieHre Ha 5SHaHTUOMEPH
3A u 3B

IIp 5°C B moToke N, 4 M HCl B mmokcaHe (4,27 mi, 17,1 MMOJB)
OoB0aBJISaIn 1o KarJjisaMm K pacTBoOpPyY 2= (2= (2—( (TpeT-
OY TUIIOVUME TUJICUIINII) OKCU ) 3TOKCHU ) —4—dpTopdeHnir) —2— ( (3—meTokCU—5— (1 H-
1,2,4-1tpraszson—1-mj) deHnsI) aMrMHO ) —1— (6— (TPMOPTOPMETOKCH ) MHOOJIMH—1 —

WJI)>TaHoHa 3a (1,2 r©, 1,71 mvmoJsb) B MeOH (25 wmi). PeaKUMOHHYID
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CMecChb IIepeMelMBajM [IpM KOMHATHOM TeMIepaType B TedueHue 1 4,
CMech oxJaxpmasm »no 0°C, TIIOBEIAIM ee OCHOBHOCTEL C IoMomepl 10%
BOIOHOT'O pacTeBOpa K,CO3; ™M sKCTparupoBaJiu c rnomombl  EtOAC.
OpraHnueckyw OGasy oTOoesisayM, BHCymMBalauM Hal MgSQ,, O(UIbTpoBalM U
PACTBOPUTENE KOHUEHTPUMPOBAIM I[IPM IIOHWKEHHOM IaBjleHuM. OCTaTOK
ouMImlajiM IIOCPEeLCTBOM OQJsm—xpoMaTorpadmum Ha cuimkareje (15-40 wMrM,
40 1, rpamueHT CH,Cl,/MeOH oT 99,5/0,5 mo 99/1). Uuctee OdpakKLUUMU
OOBEeIMHANYM ¥ KOHIUEeHTPUMPORAIM OO CYyXOTO COCTOSHMSA IIPU IIOHMXEeHHOM
IOaBJIEHUU C rnoJyueHueM 2— (4-QTOop—2— (2-TUOPOKCUBTOKCU) QeHWII) —2—
((3—MeTOokKCU—5-(1H-1,2,4—1puaz3oisi—1-wmi) peHnuJI) aMrMHO ) —1— (6—
(TPUGTOPMETOKCHU ) MHOOJMH—1-1JI) eTaHoHa 3 (550 MI') B BHMIe palileMaTa.
JacTb TaHHOM (Opakuuy KpUCTaIM30BaiM U3 MeOH C [OJIydeHUeEM
coemguHeHMsa 3 (36 MI) .

OcTapmmiica MaTepuall IIPUMMEeHAIM IJd pasmdelieHUus DHAHTHUOMEPOB
coenMHeHUA 3 IIOCPEenCcTBOM nperapaTUBHOM XUpaJibHOM SFC
(HemomBmxHasa o¢Gasa: Chiralpak® AD-H, 5 MM, 250x20 MM, OOOBUKHASL
basa: 65% CO,, 35% EtOH (+0,3% iPrNH,) ) . OBecrieuymBaJIu
3aTEepleBaHMe IIepPBOT0 BIOMPOBAHHOTO DSHaHTHMoOMepa (210 MIr) nyTem
pacTUpaHud C  IVM3OIPONMIIOBEIM  50OMPOM/TENTaHOM C  IIOJIydeHMeM
sHaHTHUoMepa 3A (182 MT'). BTOpoM »JIOMPOBAaHHHIM SHaHTHOMep (230 Mmr)
OOIIOJIHUTEJIEHO oumIaIn [IOCPenCTBOM bJsm-xpoMaTorpadmUn Ha
cumkarese (15-40 wmxM, 24 1, CH,Cl,/MeOH 99/1). UucteHe O(paKLUM
0OBeIUH AN u PAaCTBOPUTEID KOHILIEHTPUPOB AN opu TIOHWKEHHOM
oaBJleHMu. ObecneuMBaJM 3aTBeplIeBaHMe ocTaTka (180 wMr) nOyrTem
pacTupaHusg C  IOUMUBONPONMJIOBHM  20MpPOM/TenTaHoM ¢  IIOJIyYeHUeM
»HaHTHMOoMepa 3B (137 wMmr).

Coemnuenme 3

H AMP (500 MI'u, DMSO-dg) & ppm 3,06-3,25 (m, 2 H) 3,73 (s,
3 H) 3,75-3,86 (m, 2 H) 4,06-4,17 (m, 3 H) 4,38-4,50 (m, 1 H)
4,95 (br s, 1 H) 5,81 (d, J=8,6 Ty, 1 H) 6,35 (s, 1 H) 6,65 (s,
1 H) 6,75-6,81 (m, 2 H) 6,83 (s, 1 H) 6,94-7,04 (m, 2 H) 7,33
(d, J=8,6 T, 1 H) 7,36-7,43 (m, 1 H) 8,04 (s, 1 H) 8,15 (s, 1
H) 9,11 (s, 1 H)

LC/MS (cmoco® LC-A): Ry 3,13 mmu, MH' 588

TeMmnepaTypa IUIaBJeHUus: 178°C

SDHaHTHOoMep 3A

H AMP (400 MI'u, DMSO-ds) & ppm 3,06-3,26 (m, 2 H) 3,72 (s,
3 H) 3,74-3,86 (m, 2 H) 4,05-4,18 (m, 3 H) 4,38-4,50 (m, 1 H)
4,97 (¢, J=5,3 Ty, 1 H) 5,82 (d, J=8,6 Tu, 1 H) 6,35 (s, 1 H)
6,65 (s, 1 H) 6,74-6,86 (m, 3 H) 6,94-7,04 (m, 2 H) 7,34 (d,
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J-8,1 Tau, 1 H) 7,36-7,42 (m, 1 H) 8,04 (s, 1 H) 8,15 (s, 1 H)
9,12 (s, 1 H)

LC/MS (cmoco® LC-A): Ry 3,11 mmu, MH' 588

[o]p?%: -38,2° (c 0,28, DMF)

XupalbHaga SFC (cnoco® SFC-B): Ry 3,38 w~mmH, MH® 588,
XupaJibHada uucTtora 100%.

SHaHTHOMep 3B

'H AMP (400 MI'u, DMSO-d4) & ppm 3,07-3,26 (m, 2H) 3,72 (s, 3
H) 3,74-3,86 (m, 2 H) 4,04-4,20 (m, 3 H) 4,38-4,50 (m, 1 H) 4,97
(¢, J=5,6 I, 1 H) 5,81 (d, J=8,6 I'u, 1 H) 6,35 (s, 1 H) 6,65
(s, 1 H) 6,74-6,87 (m, 3 H) 6,94-7,03 (m, 2 H) 7,34 (d, J=8,1
I'm, 1 H) 7,36-7,42 (m, 1 H) 8,04 (s, 1 H) 8,15 (s, 1 H) 9,12 (s,
1 H)

LC/MS (cmoco® LC-A): Ry 3,11 mMmuH, MH' 588

[x]2%: +40,9° (c 0,23, DMF)

XupasdbHasa SFC (cioco® SFC-B): R. 5,31 wmu, MH* 588,
XupaJibHasa uucToTa 100%.

Opumep 4. CuHTe?s 2= (4-xJ0p—2— (2-TMOPOKCUDRTOKCHU) beHMJI) —2—
((3—-meTokCcH—-5-(1H-1,2,4-Tpuasoi—1-wmi) deHni) aMmHo ) —1— (6—
(TpudTOPME TUII) MHOOJIMH—1-1JI) 3TaHOHA (coenmHeHMe 4) U XUpaJibHOE
pa3nesieHre Ha SHaHTuoMeps 4A u 4B.

£ 1) (COCl)s, ¢ ¢l
THF, x. T., 30 MuH. ﬂ BBrs, GHaCly )_Q
o} Q Q,
. oMe 23y EtOH, OMe  or-30 10 o

EtO

K. T., 11 4a 20°C, 1 4. ab
OBn o cl cl
A
Br
e »_Q 0,5 1. NaOH )_Q sott »_Q
) 0 0
0 o 0
DMF, k. 1., &d \_og, EtOH, THF 4 \_ogn KT,B al \_o8n
B TEYEHHE HOUH 4c K.T.,3 4. 4d TeUeHHE HOUH 4e

or 1) | MLIHMDS B
F H BnO, THF
Fm \/\0 2-Me-THE, -78°C, \/\
F 2 20 MuH.
NaHCO;, F*@j 2) TMSCI, -78°C, F DIPEA

CH:;CN, k. T, 65 4. 25 MUH. CH:CN, k. 1., 20 4.,
“ 3)NBS, -78°C, 1 1, "9 50°C, 7 -
Cl Cl
SN MO XupansHOE
2 OMe . PG p¥e  pasneneHHe  DuanTHOMep 4A
F +

E>K©DN HQN#N EtOAc, THF F>K©'\) Q OHanTHOMEp 4B
LT, 5. ‘
) x5

4h 4

CuHTeSB IIPOMEeXYy TOUYHOI'O COeIMHEeHUA 4a

PacTrOD 2— (4—-xJ0op—2—-MeTOKCUPEeHWJI) YKCYCHOM KM CJIO TH [CAS
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170737-95-8] (20 17, 101 wMmoJsir) B cyxoM THFE (300 MJI) oXJjJaxmoasn
npu 0°C. [oBGaBjasaaM orcammiaxJiopwa (18 wi, 202 MMOJb) ¥ OBe Kallu
DMF. PeakIlMOHHYI CMeChb IepeMemMBajM IIPpM KOMHATHOM TeMIepaTrType B
TedyeHre 30 MMH. PacTBOPMTEJb BHIIAPUBAJM IIPU IIOHMWXEHHOM OaBJIEHUU.
OCcTaToOK pacTBOpPAJIM B »TaHoJie (300 M) ™M peakKUMOHHYK CMeCh
[IEPEMENNBAJIN npu KOMHaTHOM TeMIIepaType B TeueHNre 1 u.
PeakKlIMOHHYK CMEeChb KOHIEHTPUPOBAaJIM IIPM IIOHMXEHHOM HOaBJIEHUM C
[IoJIydeHeM DTUII-2— (4—XJIOp—2—-MEeTOKCUOEHWII) alleTaTa 4a (23 T,
KOTOPHM  TPUMMEHSJIM  Ha cllenymomer  cTaiumM @ ©6e3  IONOJIHUTEeJILHOM
OUMCTKM.

CHHTe3 MPOMeXyTOUHOI'O coeluHeHuss 4b

K pacTeopy »THUI-2- (4-xJIOp—2-MeTOoKcudeHmJ)auerara 4a (10 1,
44 wmosis) B CH,Cl, (350 Mi), oxjaxmeHHoMy opu -30°C, @O KaIljaMm
noBaejaaau 1 M pactBop BBr; B CH,Cl, (87,5 wi, 87,5 MMOJIB) IIpH
nonmepXaHun TeMIlepaTypPH HIKE -20°C. PeaKUMOHHYIO CMeChb
nepemMemmeaau npy —-30°C B Teueuve 1 u. I[epen TalleHMEM METaHOJIOM.
BHaueHMe pH peryaupoBagu OO 8 I[IOCPeICTBOM IOOaBJIEHMSA BOINHOTO
HaCHIIEHHOTO pacTBopa NaHCOs3. daszel pasznesdin. Boouyno bazy
SKCTparupoBaau ¢ nomombi CHo,Cl,. OpraHuueckue ©¢as3s OOBEeOMHANN,
BEICYIIV B aJIU Hanm MgSQy, OUIILE TPOBAJIN u KOHLIEHTPUPOBAaJIA npu
[TOHMXEHHOM OaBJIeHUU C [IOJIyUYeHMEM STUII-2- (4—xJ0p—2-
runpokcudenm) allerara 4b (9,5 1), KOTOPHM NIPUMEHAJIM Ha CJelyllen
cramuy ©es IONOJHUTEJIEHOM OUMCTKH.

CHHTe3 NIIPpOMeXyTOUHOI'O coeIuHeHuss 4c

K cvecu smun-2- (4d-xJjop—2-runpokcubeHns) aunerara 4b [CAS
1261826-30-5] (2,82 r, 13,1 wmMmoJb) u kapboHaTa uUe3ud (8,56 1,
26,3 MMOJIbE) B DMFE (50 M) poBaBiaaam OeH3UI-2-0pOMSTUIIOBEM 20Up
[CAS 1462-37-9] (2,29 T, 14,5 MMOJIB ) . PeaKUMOHHYIO cMechb
IepeMellMBalM TIPM KOMHATHOM TeMrepaType B TedeHre 24 u. [NoOaBJIAIU
H,O u PEeaKLUMOHHYIO CMecCh BKCTPparupoBalin C TIOMOIIB0 EtOAcC.
OpraHmMueCcKy basy BHICYIIMBAaJIU Hano Na,S04, OUIILE TPOB AN u
KOHIIEHTPUPOBAaJIN npu [IOHVXEHHOM OaBJIEHUN . OcraTok ouMImaJIn
[IOCPpelCTEOM QJsI—xpoMaTorpadumu Ha CuiIMkKarejle C MCIOJb30BaHMEM
rpanmeHTa ELtOAc (oT 2% pmo 20%) B TenTaHe C TIOJYUYEHMEM BTUII—2— (2-—
(2— (DeHBUIIOKCH) 2TOKCHU) —4d—-xJopdeHm) aueTaTta 4c (4,17 ).

CuHTe3 IPpOMeXyTOUHOI'O coelmuHeHus 4d

K pacTBoOpyY STUII-2— (2— (2— (DeH3UJIOKCH ) 3TOKCHU) —4-—
xJjopdeHms) aunerara 4c (4,17 », 12,0 Mmons) B cMmecu EtOH (80 miu) m
THF (40  wJI) mobasagaimm 0,5 H. NaOH (72w, 36,0 MMOJE) .

PeaKIUMOHHYIO CMeCBhb IIepeMellBaJlll IIpn KOMHaTHOM TeMIliepaTrType B
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TedeHMe 3 Y. PeaKUMOHHYK CMECH YaCTMUHO KOHIIEHTPUMPOBAJIU IIPU
IIOHMWKEHHOM IaBJIEHMM C yHOaJIeHMeM OpTaHMUYEeCKMX PacTBOPUTEJIEN.
OcTraTok mnomkuciasim npo pH 2-3 ¢ nomome 1 H. HCl, wm cCMechb
AKCTparuporaan ¢ nomomein EtOAc. OpraHMUeCcKyK (pasy BHCYIMBAaJIM HaL
MgSQO4, OWIBTPOBAJM W KOHIEHTPUPOBAJM IIPM TIIOHMXEHHOM HOaBJIEHUU C
[IoJIydeHneM 2= (2—-(2— (BeH3MJIOKCHU ) 3TOKCHU) —4—xJIOpOeHNII) YKCYCHOMN
kmcJoTH 4d (3,83 1).

CuHTe3 MPOMeXyTOUHOI'O CcoeluHeHuss 4e

PacTBOD 2= (2—-(2— (BeH3MJIOKCHU ) 3TOKCHU) —4—xXJIOPpOEeHNII) YKCYCHOMN
kucJjgoTel 44 (7,12 v, 22,2 MMOJIB) B THOHMIXJIOpMIOe (50 M, 689
MMOJIb) TIIepeMelMBaliM IIpYM KOMHATHOM TeMIepaType B TeueHue 18 u.
PeakKUMOHHYK CMeChb KOHIEHTPUPOBAaJIM IIPM I[IOHMWKEHHOM HOaBJIEHUU WU
BEIIAPUBaJIU COBMECTHO c TOJIYOJIOM c [IOJIYUYeHEM 2—(2—(2-
(6EeHBUIIOKCH ) DTOKCHU ) —4—-xJIopdeHMII) alle TUIIXJIOpUIa 4e (7,53 T,
KOTOPHEM  [PMMEHAJM  Ha cienywomer  craauu  06e3  OONOJIHUTEeJILHOM
OUMCTKM.

CHHTes3 NIPpOMeXyTOUHOI'O coelmuHeHuss 4f

PacTrOpP 2= (2-(2— (DeH3UJIOKCHU) PTOKCK) —4—
xJopdeHui) aueTmaxjgopmuna 4e (5,29 r, 15,6 wMvmosb) B CHCN (50 i)
nofaBJgaaM IO KaljiaM B aTM. N, K TIIepeMemnmMBaeMoM CcMecu  6-—
(TpudTopMeTMII) MHOOJMHa [CAS 181513-29-1] (2,92 r, 15,6 MMOJIb) M
OukapboHaTa HaTpUd (1,44 1, 17,1 wMMmoOJIB) B CHLCN (50 wI) .
PeaklMOHHYID CMeCh IlepeMemMrBajM IIpM KOMHATHOM TeMIepaTtype B
TedeHMe 65 u. u BHUJIMBaJIM B Bomy (500 mi). IIpoOyKT »KCTparuMpoBalu
(2x) ¢ nomomprn Et,0. OOBbeOMHeHHHE OpPIaHWUEeCKME CJIOM IIPOMHEAJIU
COJIEBHM PacCTBOPOM, BHCymMMBaJIM Hal MgSQO,, OWMJILTPOBAJM M BHIIAPMBAJIU
IpM IIOHWXEHHOM IaBJieHMM. OCTaTOK 3aTBepleBall [IPM OTCTaMBAaHUM.
[IponykT lepeMellBaJin B OUM3OIIPOINIIOBOM s0upe (25 M) ,
OTOUIIL TPOBEBAJIN, I[IPOMHEIB aJIN (3x) OV 30IPONMIIOBEM 20MpPOM u
BEICYIIMBAaJIN ron BaKyyMOM npu 45°C c [IOJIYUEeHMEM 2—(2—(2—
(BeH3MIIOKCHU) 3TOKCH) —4—xJopbeHnI) —1— (6— (TpUOTOPME TUII) MHIOOJIMH— 1 —
nJ) 3TaHoHa 4f (6,97 ).

CuHTe3 IPOMeXyTOUYHOI'O coeImMHeHuss 4g

PacTrOD 2= (2—(2—- (6eHBMJIOKCH ) 3TOKCHU) —4d—xJJopdeHmJI) —1— (6—
(TpudTOPMEeTMII) MHOOJIMH—1-1JI) 3TaHoHa 4f (1,5 r, 3,06 MMoJb) B 2-
Me—-THF (125 M) mepeMemmBaJM B HoToke N, M oxJjaxkmaim mo —78°C. 1
M pacTrBOp OMC (TPUMMEeTWMJICUIWII)aMuoa Jutudg B THE (6,12 wia, 6,12
MMOJIb) DOOaBJIANM I[I0 KallJlaM M IIOJIydeHHYK CMeCh IllepeMellMBaJiu [IpU —
78°C B TeueHue 20 MUHYT. XJIOpTpUMMeTWJICMUJIaH (626 MkJj, 4,90 MMOJIb)

moGaBJIAIM IO KalJISM UM CMeCh IepeMemmBaiy npu —78°C B TeueHue 25
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MMH. PacTpop N-OpoMCykKUMHMMMIOa (599 wmr, 3,37 MMmoJis) B 2-Me-THF
(50 M) HDOOABJANIM IO KaIJIAM M PeaKUMOHHYK CMeCh llepeMellMBajii I[IpU
-78°C B TeueHme 1 u. BOIHEIM HaCHIMEHHE pacTBOop NH,Cl (60 wI)
DOBABJANIM Cpa3y U IIOJIYyUEHHYK CMeCh IepeMellBar ©0e3 OXJIaXIeHUA
IO OOCTMXEHMA TeMilepaTypsl 0°C. JobaBiaanm Bonmy (20 MI) M HOCJe
IIepeMellMBaHusa B TedeHMe 30 MMHYT CJIOM pasmeasdain. OpTlaHUMUeCKUN
CJIOM BHCymMBaJM Hal MgSO,, OUIbLTpPOBaJM, BHIAPUBAJIM IPU NOHMWKEHHOM
OaBJIeHUM ¥ BHIIapMBaJM COBMeCTHO C CH3;CN ¢ nojgydeHmeM 2- (2—(2-
(BeH3MIIOKCHU) 5TOKCK) —4—xJopbeHnII) —2—06poM—1— (6—
(TpUdTOPME TUII) MHOOJIMH—1—1JI) TaHOHAa 4g (1,106 r). [MponyxT
IPUMMEHAJM Ha CJenyp el cTamuy 0e3 IONOJIHUTEJIBHOWM OUMCTKU.

CuHTes3 IIPOMeXyTOUYHOI'O coeluHeHuss 4h

K repeMmMemmBaeMOMy pacTBOPY 2— (2—(2—- (DeH3UJIOKCHU) DTOKCHU) —4-
xJopdeHmI) —2-0poM—1— (6— (TpudTOPME TWUJI) MHOOJMH—1—1JI) 2TaHOHAa 4g
(1,74 o, 3,06 mMmMmoJgb) B CHSCN (100 Mja) B aT™m. N, npoBaBasiam 3-—
MeToOKCU—-5—-(1H-1,2, 4—-1puaz3oi—1-wmi) auuanH [CAS 1220630-56-7] (874
mMr, 4,59 wMmMmosis) M gumMsonponmiasTuiammH (1,06 wMiI, 6,12 MMOJB) U
PeaklLUMOHHYID CMech IIepeMellMBajM I[IpYU KOMHATHOM TeMIepaType B
TeueHne 20 u., a 3areM npu 50°C B TeueHume 7 u. CMeChb OXJAXIAJIA
0O KOMHATHOM TeMIepaTyphH M BHUIMBaJIM B IepeMemuBaeMyi H,O (400
MII) . IlpoOykT BKCTparupoBaaM (2x) c nomombil Et,0. OO0belVHeHHEBE
OpTraHM4YeCKMe CJIOM BHCYWMBaJM Hal MgSO,, OMUIbLTPOBaIM M BHIIAPUBAJIU
OpM IOHMXEHHOM HaBJjieHMM. OCTaTOK OuMlalM I[IOCPeICTEOM  QJIBI-—
XpoMaToTrpadmumr Ha CUIMKareje (40 1) C TIIpMMeHeHMeM TIpadMueHTa
TenTtad/EtOAc/EtOH or 100/0/0 mo 40/45/15. TpebyeMele OdpaKiuu
OOBEeNMHANIM, W PacTBOPUTEJEL BHIIAPUBAJNM IIPU I[IOHVWKEHHOM NIaBJIEHUNM, WU
BHIlIAPMBAJM COBMECTHO C TOJYOJIOM. OCTaTOK BEHCYNMUBAJNM II0I BaKyyMOM
npu 50°C ¢ mnosydeHueM 2— (2— (2— (BEH3UIIOKCHU) 3TOKCH) —4—XJIOPOEeHUIT) —
2-((3-meTokcu—-5-(1H-1, 2, 4-rpuazoi—1-wmi) eHnJ) aMmmHo) —1— (6—
(TpudTOPMEeTMII) MHOOJIMH—1-1JI) 3TaHoHa 4h (1,43 1).

CuHTeB coemMHeHMs 4 M XuUpalbHOe paBsIelyieHMe Ha SHaHTHUOMEPH
4A u 4B

PacTrOD 2= (2—(2—- (6eHBMJIOKCH ) 3TOKCHU) —4d—xJopdeHnI) —2— ( (3—
MeToKCcu—-5-(1H-1,2,4-tpuaz3oi—1-wmi) peHny) aMmmHo ) —1— (6—
(TpudTOPMETUII) MHOOJIMH—1-1JI) 3TaHoHa 4h (1,43 o, 2,11 wMMOJB) B
cMecHu pacTBOpuUTeJIeN THF (15 MJT) B EtOAcC (75 MJT)
TUOPOTEHUBYPOBAIM B TeueHuMe 5 U, IIpM KOMHATHOM TeMIepaType IIpHU
aTMochepHOM maBJeHMM H, ¢ npuMeHenmem Pd/C (0,5 1) B KauecTBe
KaTalmmMsaTopa. KaTamus3aTop yoal4aau I[IOCPEeOCTBOM OQUIIbLTpaluK UYepes

Dicalite®. Ocamok Ha OWIbLTPE IMIPOMHBAJIM HECKOJLKO pas C IIOMOMbIo
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THF M oOBeOMHeHHEEe OQUILTPAaTH BHIAPUBAIM [IPU IOHMXEHHOM HOaBJIEeHUN.
TBRepOelt OCTaTOK lepeMellBaJit B cMecHu PacTBOPUTEIEN
CH,Cl,/EtOAc/MeCH 1/2/1. Ocamok OTOMJILTPOBHBAJM, IIPOMHBaIM (2X) C
nomomei EtOAC ™M BHCYIIMBAIM 10 BaKyyMOM IIpU 45°C ¢ 1noJydeHMeEM
pauneMmuueckKoro 2= (4—xJ10p—2— (2—-TUOPOKCUDTOKCH) peHMJI) —2— ( (3—
MeToKCcu—-5-(1H-1,2,4-1tpuasoi—1-mi) peHn) aMmHo ) —1— (6—
(TpUOTOPMETUII) MHOOJIMH—1-1JI) 3TaHOHa (coenuHeHue 4, 600 wMmr) .

SHaHTHMOMepPH coenuHeHua 4 (700 wMr) paslesdM [IOCPendCcTBOM
IpenapaTUBHOM xupaJibHOM SFC (HenomBwxHas ¢aza: Chiralpak® Diacel
AD, 20x250 ™M, nomBwxHas @dasza: CO,, MeOH/iPrOH (50/50) + 0,4%
iPrNH,) . Opakuuy, coImepXalle NPOOYKT, OOBEOMHSAIM UM BHIIAPUBAJM [IPU
[IOHVDKEHHOM HOaBJIEHMM C IIOJIYYeHMeM 5SHaHTHuoMepa 4A B KauduecTBe
[IepBOTO BJIOMPOBAHHOTO INIPOOYKTa M 5SHaHTHMOMepa 4B B KauecTBe
BTOPOT'O BJIOMPOBAHHOTO MponoykTa. O0a 5SHaHTHMOMepa IONOJIHUTEJIBEHO
ouMImaJiM IIOCPeACTBOM QJpI-XpoMaToIpadmu Ha cuiamukarege (4 1) cC
VCIIOJIb 30BaHUEM TpaIMeHTa TenTad/EtOAc/EtOH oT 100/0/0 o
40/45/15. TpeByeMele bpaxkumm o0BeOIuMHAIM U BHIIaPUBaJIA npu
IIOHVWXEHHOM HabjleHuM. OCTaTOK IlepeMellMBaJiM B Bome (3 ™) u MeOH
(0,75 wy). TeepOble BelleCTBa OTOUIBLTPOBHBANNM, JIPOMEBAJIN (3x)
BOIOOM ¥  BRICYIMBaJIM I[IOH BakyyMoM npu 50°C ¢ [OOJydYeHUeM
sHaHToMepa 4A (81 Mr) m sHaHTHoOMepa 4B (132 wmr).

SHaHTHOMep 4A

H AMP (400 MI'u, DMSO-dg) & ppm 3,18-3,28 (m, 2 H) 3,73 (s,
3 H) 3,74-3,84 (m, 2 H) 4,08-4,19 (m, 3 H) 4,44 (td, J=10,2, 6,7
T'm, 1 H) 4,96 (t, J=5,6 Tu, 1 H) 5,84 (d, J=8,6 Tu, 1 H) 6,35
(¢, J=2,1 Tu, 1 H) 6,66 (t, J=1,7 Tu, 1 H) 6,79-6,87 (m, 2 H)
7,02 (dd, J=8,3, 1,9 T, 1 H) 7,15 (d, J=1,8 Tu, 1 H) 7,34-7,43
(m, 2 H) 7,43-7,51 (m, 1 H) 8,15 (s, 1 H) 8,38 (br s, 1 H) 9,12
(s, 1 H)

LC/MS (cmoco® LC-C): Ry 1,16 mmu, MH' 588

[o]p2%: —-42,9° (c 0,515, DMF)

XupalbHasga SFEC (cnoco® SFC-K): Ry 2,91 w~mH, MHT 588,
XxupaJibHad uducrtoTa 100%.

SHauTHuoMep 4B

H AMP (400 MI'u, DMSO-dg) & ppm 3,15-3,28 (m, 2 H) 3,73 (s,
3 H) 3,74-3,84 (m, 2 H) 4,07-4,22 (m, 3 H) 4,44 (td, J=10,1, 6,6
T'm, 1 H) 4,96 (t, J=5,5 Tu, 1 H) 5,84 (d, J=8,6 T'u, 1 H) 6,35
(¢, J=2,0 Tu, 1 H) 6,67 (t, J=1,9 Tu, 1 H) 6,79-6,87 (m, 2 H)
7,03 (dd, J=8,1, 2,0 T, 1 H) 7,15 (d, J=2,0 Tu, 1 H) 7,34-7,42
(m, 2 H) 7,43-7,49 (m, 1 H) 8,16 (s, 1 H) 8,38 (br s, 1 H) 9,13
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(s, 1 H)

LC/MS (cmoco® LC-C): Ry 1,15 mmu, MH' 588

[o]p%%: +39,5° (c 0,595, DMF)

XupaJlbHaga SFC (cnmoco® SFC-K): Ry 2,78 w~mH, MH® 588,
XupaJibHada ducTtoTa 100%.

OpmMep 5. CuHTe?3 2= (4—xJ10p—2— (2—-TUIOPOKCUDTOKCHU) PeHWMII) —2—
((3—MeTOoKCU—-5—-(1H-1, 2, 4—Tpua3oiyi—1-wui) peHuJI) aMMHO ) —1— (5—MeToKCHU~—
6— (TpUbTOPME T ) MHOOJMH—1—1JI) 3TaHOHa (coeIMHeHMe 5) M xXupallbHOE

pa3snejieHVe Ha DHaHTuoMepH 5A um 5B.
Br,

cl \—\ I cl ) a
o-g 1) 1 1. LIHMDS & THF
o Cs5CO;, DMF 9 o THF, -70°C, 1 4. o
E0 _— o
w7 K. T., B TEUCHHE F1o sa E'Si/ 2) CISiMes, -70°C, EO  Br xqﬁ/

HOuH o 15 vun. 5b s
3)NBS, -55°C, 2 u. IN
OMe

cl \ Cl
i §i-O,
Si- AN
HzNQN’% 1 T OMe LiOH % ! o Phe
(S 0 MeOHTHF H,0 0, Q
- o N W N N
CH;CN, iPr;NEt NN KT, 2, N
50°C, 24 1. N 5d N
. SNy ove HCI (4 M 2 .y e
2c F 0 JIHOKCaHE) o
. - H
HATU, iPr,NEt Mij@ﬂ) S MeOH FJﬁ) N
DMF, x. 1., 2 u. ° se N K.T., l 4. MeO . N
Cl
HO
N
o OMe XHpanbHOE
F ° pasaenexHue
"N N 3HaHTHOMepH SA u 5B
F H N-N
MeO k\ )

CHMHTe3 IIPOMeXyTOYHOI'O COeIOMHeHUs: 5a

K cMecun »Tuin-2- (4—-xjop-2-runpokcudeHms) anerara 4b (5,2 1,
24,2 MMoJIb) M kapboHaTa uesmga (15,8 o, 48,5 mMmosns) B DMF (90 M)
npu 10°C moGaBasiau (2-0poM3TOKCHU) (TpeT—0yTuil) ouMeTuscuiaad [CAS
86864-60-0] (6,26 MJI, 29,1 MMOJIB ) . PeakUMOHHYD CMECBH
IepeMellMBalX TIPpM KOMHATHOMW TeMIepaType B TedeHMe HOUM. HoOaBJIAIU
H,O u PEeaKUMOHHYIO CMecCh BKCTPparupoBalin C T[IOMOIIB0 EtOAc.
OpraHmMuecKy dasy BEICYIIMBAJINU Hano MgSQy, OUIIL TPOB AU "
KOHLEHTPUPOB AN opu IIOHVKEHHOM DaBJIEHUN . OcTraTok ouMIaJIn
[IOCPeICTBOM QIBM-XpoMaToTpadmum Ha cuiamkareje (15-40 wmxMm, 80 1,

TenTad/EtOAc 80/20). UucTeHe O¢pakuMM OOBEOMHAIM ¥ PacTBOPUTEIb
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yIOaJaly T[OpW I[OHMWXEeHHOM HaBJIEHMM C IOJIydeHUMeM DTUJI-2- (2— (2-
( (TpeT—ByTUIOVME TUJICUJIVUII) OKCHU) 3TOKCK ) —4—-xXJIOpheHWII) alleTaTa 5a
(7,8 ).

CuHTe3 MIPOMeXyTOUHOI'O coeluHeHuss 5b

K 1 M pacTBOpy OuUC (TpMMeTWUIICUIWII)aMuia Jmtuda B THF (41,8
M1, 41,8 MMmoJib), oxJaxkmeHHomy no —-70°C, mo6aBiajaM PacTBOP STUII-
2=(2—=(2- ( (TpeT— 0Oy TUIIOVIME TUJICUJIUII) OKCH ) 3TOKCHK) —4—
xJjopbeHui) auerara 5a (7,8 1, 20,9 Mmoss) B THF (45 mMi) . Uepes 1
y, npu —-70°C pmoBaBiaiaM XJopTpuMeTuJicuiaHd (4,24 M, 33,5 MMoJb) .
PeaKlMOHHY CMeChb IepeMmemrBajgu pu -70°C B TeueHue 15 wMmH.
HoBasyanu N-OpoMmcykuuHumun (4,46 1, 25,1 mvoss) B THE (45 M) u
repeMemnmreaHue OpomoJpkany npu —-55°C B TeueHme 2 u. PeaKUMOHHY
cMechk BeUmMBaJM B H,O M skCcTparMpoBajM OBaxnsl ¢ nomomsio EtOAC.
OpraHnueckue O¢Qase O0OBeOUHANM, BHCyIMBaJM Han MgSO,, OMUIbTpOBaAIM U
KOHLEHTPUPOBAJM IIPpKM IOHMKEHHOM IaBJIEHUMM C IIOJIyUdeHUMeM HSTUJI—2-—
BpoM—2— (2— (2— ( (TpeT—O0yTUIIOVME TUJICUJIUII) OKCH ) 3TOKCHU) —4—
xJopbenns) aterara 5b (10,1 T'), KOTOPHM MNIPMMEHSAJM Ha CcJenyomen
crTaiuu ©6e3 NONOJHUTEJILHOM OUMCTKMU.

CHUHTEeSB NPOMEeXYyTOUHOI'O COeIOMHEeHUS 5¢c

CMecChb STUII-2—-0poM—2— (2— (2— ( (TpeT-
OYTUIIOMME TUJICUIINII) OKCHU ) 2TOKCH ) —4—xJIopbdeHni) aueTata 5Sb (4,75 1,
10,5 MMOJIb ) , 3-meTokcu—-5- (1H-1, 2, 4—-Tprasz30oJji—1-1J) aHuJIMHA [CAS
1220630-56-7] (3 1, 15,8 MMOJB) M IMM3ONPONMIDTMIIaMMHa (3,62 MI,

21,0 mMmoJsie) B CH3CN (90 Mi) nepememmBaiu npu 50°C B TeueHue 24 d.
PeakKUMOHHYK CMECH KOHLEHTPMPOBAJM I[IpU  IIOHWXEeHHOM  IOaBJIEHUM.
OcTaTok nornJjomwain ¢ nomomer ETtOAC M HOpoMeBaM C nomomeprn 0,5 H
HCl, BOOH M COJIEBOTO pacTBopa. OpraHMUeckyl Ga3y BHCYIMBaJIM HaT
MgS0O,, OWUIBTPORAJNM ¥ KOHLEHTPUPOBAJM I[IPU IIOHMKEHHOM IaBJIEHUN.
OCcTaToK ouMllajiY [IOCPENCTBOM QIIsm—XxXpoMaTorpadmum Ha CUIMKaTele
(15-40 MM, 120 1, rTpammeHT Tenrtad/EtOAc or 80/20 mo 70/30) c
[IoJIydyeHueM 2TUI-2- (2— (2— ( (TpeT— 0y TUIOMME TUJICUIINII) OKCH ) 3TOKCHU) —4—
xJopdpeHms) —2- ( (3—-meTokcu—-5-(1H-1, 2, 4—-Tpuazsoj—1—
W) PeHMJI) aMMHO ) alleTaTa 5S¢ (3,7 r).

CuHTe3 IPOMeXyTOUHOI'O coelmuHeHuss 5d

MoHOTMIpaT IHUAOpPOKCHMOa JmMTusa (523 mr, 12,5 MMoJb) B BoIe (25
MJT) nooaBiaau IIOPLUM AMA K pacTBoOpy TUI—2— (2— (2— ( (TpeT—
OY TUIIOMME TUJICUIINIL) OKCU ) 2TOKCH ) —4—xJopbeHni) —2— ( (3—meTokCcu—-5- (1 H-
1,2,4-tpuaszson—1-mia) beHny) amMmmHoO) altletata 5¢ (3,5 1, 6,24 MMOJIB) B
THF/CH;0H (1/1) (50 mu1) mpum 10°C. PeaKUMOHHYI CMeCh IIepeMellBalli

IpM KOMHATHOM TeMlepaType B TeueHre 2 UY., pa30aBidaiaM BOIOOW U
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oxJjlaxmaau no 0°C. PacTBOp MeIJIEHHO MOAKUCIIANIM C momombio 0,5 H.
HCl mo pH 6 u skCcTparMpoBau C nomomeid EtOAc. OpraHMUEeCKHUM CJION

BHICYIIMBAJIM Han MgS0O,, OMILTPOBAJNM ¥ PACTBOPUTEJE KOHIEHTPUPOBAJIM

npu [IOHVXEHHOM IOaBJIEHUU C [1oJIydeHeM 2= (2= (22— ( (TpeT-
OY TUIIOVUME TUJICUIINIL) OKCU ) DTOKCU ) —4—xJopbeHnir) —2— ( (3—mMeTokCcu—-5- (1 H-
1,2, 4-1tpuazoi—1-ui) beHnJ) aMMHO ) YKCYCHOM KM CJIO TH 5d (3,1 T).

CoenyHeHMe INPMMEHAJM KakK TaKOBOe Ha CleOylllel CTaIuM.

CHHTe3 MPOMeXyTOUHOI'O coeluHeHuss Se

CMecb 5-MeTOKCH—6— (TpudbTOopMeTWI) MHOOJMHa 2¢ (400 wMr, 1,84
MMOJIb ) , 2= (2= (2- ((TpeT— Oy TUIIOMME TUJICUJINII) OKCU ) DTOKCHU) —4—
xJjopbeHuit) —2—- ( (3—-MmeTokcu—-5-(1H-1, 2, 4—-Ttpuasoj—1-—
W) eHnJI) aMMHO ) YKCYyCHOM KucJjioTel 5d (982 wmr, 1,84 wmMmoJbs), HATU
(1,05 o, 2,76 MMOJIB) ¥ IOUMI3ONPONMIISTHUIIaMMHa (913 wMkxi, 5,53
MMOJIB) B DMF (10 MJ) T[epeMemmMBaJM OPM KOMHATHOM TeMIepaType B
TeueHre 2 u. CMech pazbaBidajau BoIoM. OCaloK OTOUIILTPOBHBAJIMU U
IpOMHBaJM Bomo¥. Ocamok IIoIJiomaJu C ooMombio EtOAcC, OpOMHBAJM C
noMomeio 10% pactrBopa Ko,CO3 B BOIOe, BOXNH, BHCyIMBaJM Hal MgSQy,
drsibTPOBANIM M PACTBOPUTEb KOHLEHTPUPOBaJIM  IIpU IIOHMXEHHOM
OaBJIEHUNA o} [IOJIyUeHMEM 2= (2= (2-( (TpeT—
OYTUIIOMME TUJICUIINIIL) OKCHU ) DTOKCH ) —4—xJopdeHni) —2— ( (3—-mMeTokcu—5- (1 H-
1,2,4-1puaszoi—1-m1j) peHnsI) aMmMHO ) —1— (5—-MeToKCHU—6—
(TpudTOPME TUII) MHOOJIMH—1~1JI) TaHOHA 5e (1,35 T). CoenMHeHNe
IPVMMEeHAJM Kak TaKoBOe Ha cljenyilel cTaIuM peakluu.

CuHTes CcoeIMHEeHMS 5 M XMpallbHOEe paBIejleHrMe Ha 5SHaHTUOMEPH
5A u 5B

o 5°C B mortoke N, 4 M HCl B muokcade (4,6 mi, 18,4 MMOJB)
nodaBianu 1o KalljlaMm K pacTBopy 2= (2= (2-( (TpeT—
OY TUIIOMME TUJICUIINII) OKCHU ) DTOKCH ) —4—xJopbeHni) —2— ( (3—mMeTokCcu—-5- (1 H-
1,2,4-1tpuaszon—1-m1j) deHnJI) aMMHO ) —1— (5—MeToKCHU—6—
(TpudTOPMETUII) MHOOJIMH—1-1JI) 3TaHoHa 5e (1,35 1, 1,84 wMMOJB) B
MeOH (25 w™i). PeakKUMOHHYK CMeCh IIepeMellMBaJM [IpM KOMHaTHOM
TeMreparype B Tedenme 1 u. CMech oxJjaxmaau po 0°C, [IOBBIIAJIM
OCHOBHOCTE C nomomek 10% BOOHOTO pacTBopa K,CO3 M 3KCTparMpoBaliv
c noMombr EtOAc. OpraHuueckywn (¢aly OTHOeJIsANIM, BHCYIUBAJIM Han
MgS0Q,, OQUIBTPpOBAJIM UM PaACTBOPUTEJE KOHLEHTPUPOBAJN IIPU IIOHWXEHHOM
OaBJIeHUN . OCTaToOK OuMmajgu IIOCPENCTBOM Qism—xpoMaTorpadum Ha
cuimkarese  (15-40 w~mxm, 40 1©, CH,C1l,/MeOH 98,5/1,5). UwuctToe
dpakuumu OOBEOUHAJIM U KOHLEHTPUPOBaJIM OO CYXOI'O COCTOSAHMUA IIpU
[IOHMWXEHHOM IabBJieHMM. OcTaTok (980 Mr) kpucrTams3oBalin us MeOH c

noJiyuyeHueM 2— (4-xJop—2— (2—-TUOAPOKCUBTOKCHU) beHnI) —2— ( (3—MeToKCHU—5—
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(1H-1,2,4—1mpmazon—1-mi) peHnJI) aMMHO ) —1— (5—MeToKCHU—6—
(TpUOTOPMETUII) MHOOJMH-1-1JI) ®TaHoHa 5 (805 Mr) B BuUIe palemarTa.

S5HaHTUMOMEPE CcoeIuMHeHMsa 5 (771 M) pa3nelidyM I[IOCPenCcTBOM
npenapaTuBHOM xXupaljibHOM SFC (HemomBuxkHas dasa: Chiralpak® IA, 5
MkM, 250x20 MM, ©DonoBMXHasa ¢aszsa: 6% CH,Cl,, 70% CO,, 24% EtOH
(+0,3% 1PrNH,)). OOecrneumupBasM 3aTBepleBaHMe II€PBOTI'0 BJIOMPOBAHHOTO
SHaHTHOMepa (375 MI') mOyTeM pacTUMpaHMd C OUUBOIPOIMIIOBEM 30MPOM C
[IOJIyYEeHMEM SHAHTHOMEpPA 5A (308 MI') . BTopon BIIIOUPOBaHHEIMN
sHaHTHoMep (400 MI') IOONOJIHUTEJIBHO OUMIaJM I[IOCPEeOCTBOM  (QJIsum—
xpoMaTorpadmum Ha cuamuxarese (15-40 mxMm, 24 1, CH,Cl,/MeOH 99/1).
UycTee QpakuumM OOBeOUHAJM UM pPacTBOPUTEJbL KOHLUEHTPHMPOBAJM IIPU
[IOHMXEHHOM OabJieHUuM. OOeclieurBalJiM 3aTBeplebBaHMe ocTaTka (340 wmr)
IyTeM pacTupaHmusa C OV BOIIPOIINIIO BEIM 30npoM C [IOJIydeHMEM
sHaHTHoMepa 5B (291 wmr).

CoemuHeHMne 5

H AMP (500 MIu, DMSO-dg) & ppm 3,15-3,30 (m, 2 H) 3,72 (s,
3 H) 3,74-3,83 (m, 2 H) 3,85 (s, 3 H) 4,06-4,20 (m, 3 H) 4,41
(td, o=10,2, 6,3 I'u, 1 H) 4,99 (t, J=5,5Tu, 1 H) 5,82 (d, J=8,5
I'm, 1 H) 6,35 (s, 1 H) 6,65 (t, J=1,9 T'u, 1 H) 6,80-6,85 (m, 2
H) 7,02 (dd, J=8,2, 1,9 I'u, 1 H) 7,15 (d, J=2,2 Tu, 1 H) 7,24
(s, 1 H) 7,37 (d, J=8,5 T'u, 1 H) 8,16 (s, 1 H) 8,34 (s, 1 H)
9,13 (s, 1 H)

LC/MS (cmnoco® LC-A): Ry 3,13 vmu, MH' 618

TemnepaTypa IUIaBJeHUs: 228°C

SHaHTHOMep 5A

H AMP (400 MI'n, DMSO-ds) & ppm 3,16-3,28 (m, 2 H) 3,72 (s,
3 H) 3,74-3,83 (m, 2 H) 3,84 (s, 3 H) 4,06-4,21 (m, 3 H) 4,35-
4,46 (m, 1 H) 4,97 (t, J=5,6 Ty, 1 H) 5,81 (d, J=8,6 I'u, 1 H)
6,35 (s, 1 H) 6,65 (s, 1 H) 6,77-6,86 (m, 2 H) 7,02 (dd, J=8,3,
1,8 I'm,, 1 H) 7,14 (4, o=1,5 Tw, 1 H) 7,24 (s, 1 H) 7,38 (d,
J=8,6 I'u, 1 H) 8,15 (s, 1 H) 8,34 (s, 1 H) 9,12 (s, 1 H)

LC/MS (cmoco® LC-A): Ry 3,11 mmu, MH' 618

[o]p%%: —40,3° (c 0,2383, DMF)

XupalbHaga SFEC (cnoco® SFC-C): Ry 2,75 w~mH, MH® 618,
XupaJibHad ducTtoTa 100%.

SDHaHTHOMep 5B

H AMP (400 MI'u, DMSO-ds) & ppm 3,16-3,28 (m, 2 H) 3,72 (s,
3 H) 3,74-3,83 (m, 2 H) 3,84 (s, 3 H) 4,06-4,20 (m, 3 H) 4,36-
4,46 (m, 1 H) 4,97 (t, J=5,6 Iy, 1 H) 5,81 (d, J=8,6 Iy, 1 H)
6,35 (s, 1 H) 6,65 (s, 1 H) 6,78-6,85 (m, 2 H) 7,01 (dd, J=8,3,
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1,8 T, 1 H) 7,14 (4, J=1,5 Tu, 1 H) 7,24 (s, 1 H) 7,38 (d,
J=8,1 I'u, 1 H) 8,15 (s, 1 H) 8,34 (s, 1 H) 9,12 (s, 1 H)

LC/MS (cmoco® LC-A): Ry 3,11 mmu, MH' 618

[o]p%%: +40,0° (c 0,22, DMF)

XupalbHasa  SFC (cmoco® SFC-C): R. 3,60 wwmH, MH* 618,
XypallbHasg umucroTa 98,47%.

[IpuMep 6 (ciocob 1). CuHTes 2= (4d-xJj0op—2— (2~

TUIPOKCUBTOKCHU) beHmI1) —2— ( (3—mMeTokCcU—-5-(1H-1,2,d—-Tprasoj—1-
Wi1) beHnII) aMmuHo ) —1— (6— (TpUGTOPMETOKCHU ) MUHIOOJIMH—1—1JI) 3TaHOHa

(coemmMHeHMe 6) U XUpaJlbHOE pas3mejleHMe Ha DHaHTUOMEpPH 6A 1 6B.

cl
%0
\/\ﬁ e T e e
o
O N NQ
'@ HATU, iPr;NEt FT H NN
N L3 DMFir2u N
6a
cl
HO
\/\
HCl(4 M B OMe XupanbHoe
JIUOKCaHE) pasjenenue
Ouantnomepsl 6B u 6B

MeOH F>f \C[;) 8
K.T., 1 4. \

CHHTe3 NIPpOMeXyTOUHOI'O COeIMHEeHUsI 6a

CMeck 6- (TpudTOopMeTOKCH)MHOOJIMHa [CAS 959235-95-1]1 (837 wmr,
4,12 MMOJIB ) , 2= (2= (2- ( (TpeT— 0Oy TUIIOMME TUJICUIINII) OKCH ) 3TOKCHU) —4—
xJopdpeHms) —2- ( (3—-meTokcu—-5-(1H-1, 2, 4—-Ttpuazsoj—1-—
Mil) beHnII) aMMHO ) YKCyYyCcHOM kucjioTel 5d (2,196 1, 4,12 wmMvmoJs), HATU
(2,35 r, 6,18 MMOJIbE) M IMMI3ONPONMIZTMIaMMHa (2 ™I, 12,36 MMOJIb)
B DMF (20 MJI) IepeMelMBaJIM IPY KOMHATHOM TeMIIepaType B TeueHHue 2
u, CMechk paszbaBiagaJM  BOIOMU. [TIOJIydeHHEM  CMOJIMCTHIM  MaTepuall
nonJjiomajdm C nomombio EtOAc, npomeBaim ¢ nomombilo 10% pacTBopa KyCOs
B BOOe, BOXIH, BHCyWlMBaJM Han MgSO,, OMUIBETPOBaJIM M PaCTBOPUTEIL
KOHUEeHTPUPOBaJN npu [IOHVDKEHHOM OaBJIEHUN . OcTraTok ouMIaJn

[IOCPeICTBOM QIBM-XpoMaToTrpadmum Ha cuiamkareje (15-40 wmxMm, 80 1,

TpaIMeHT TenTaH/EtOAc or 70/30 mo 60/40). UucTeHe O(paKLUUMU
0O Be ONH AN n PaCTBOPUTEIE KOHLIeHTPUPORB AN opu TIOHMKEHHOM
IOaBJIEHUN c [1oJIy4JYeHeM 2= (2= (2-( (TpeT-
OY TUIIOMME TUJICUIINII) OKCU ) DTOKCH ) —4—xJopbeHni) —2— ( (3—meTokcu—5- (1 H-

1,2,4-1tpuaszson—1-mi) deHnJI) aMMHO ) —1— (6— (TPUMOTOPMETOKCH ) MHOOJIMH—1 —
MJI) 3TaHoHa 6a (1,65 1m).

CuHTes coemMHeHUsI 6 u XMpaJIbLHOE paseJIeHMe Ha SHAaHTUOMEPH
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6A u 6B

llp 5°C B moroke N, 4 M HCl B muokcadHe (6,5 w1, 21,6 MMOJb)
noBaBJIgJIn 10 KallJIaM K pacTBoOpy 2= (2= (22— ( (TpeT-
OY TUIIOMME TUJICUIINIL) OKCU ) DTOKCH ) —4—xJopdbeHni) —2— ( (3—meTokcu—5- (1H-

1,2,4-1tpmraszson—1-mi) peHni) aMrMHO ) —1— (6— (TPUMOTOPMETOKCH ) MHOOJIMH—1 —

MJI) 3TaHoHa 6a (1,85 1, 2,58 mMmmoaer) B MeOH (40 mi1). PeaKUMOHHVYIO
CMecChb IIepeMemmMBaJM IIpM KOMHATHOM TeMIepaType B TeueHue 1 U,
CMech oxJaxnmaiay mnpo 0°C, TI[OoBHIIAJIM ee OCHOBHOCTL C IoMompl 10%
BOOHOTO pacTrBOpa K,CO3 ™M sKCTparupoBaJiu c nomombl  EtOAC.
OpraHnueckyn OGasy oTmoesidanr, BHCymvBaauM Han MgSO,, OGuIbTpoBalid U

pacTeoOoprTeJlE KOHIEeHTPpHpOBaJIM IIPVM IIOHVIXEHHOM IaBJIEHUN. CoenmHeHMe

KpUCTaJlJIn30BaJiu n3 CH,C1, c [IOJIyUYeHMEM 2= (4d-xJop—2—(2-
TUOPOKCUBTOKCHU) peHm1) —2— ( (3—mMeTOoKCU—-5— (1H-1, 2, 4—-Tpuazoj—1—
W) QeHUJI) aMrHO ) —1— (6— (TpUOTOPMETOKCH ) MHOOJIMH—1—1JI) 3TaHOHAa 6

(1,47 1) B BUOe palleMaTa.

SHaHTUOMEPEH coenuHEeHUA 6 pasnesanmu [IOCPenCcTBOM
npernapaTuMBHOM XupajbHOM SFC (HemomBmxHas ¢asa: Chiralpak® IC, 5
MKM, 250x30 wmM, nomBmxHasg dasza: 70% CO,, 30% 1PrOH (+0,3%
iPrNH,) ). IlepBH} DSJIOMPOBAHHEL 5SHaHTMOMep (585 MI') IONOJHUTEJIBHO
oumMmaJM INOCPeOCTBOM OQJsm—xpoMaTorpadum Ha cuimkareje (15-40 wMrM,
24 T, CH,Cl,/MeOH 99/1) C IIOJIYUEHMEM TIIOCJIe OTBEPXIEHUS B
MeOH/mumM30nponnjoBOM Doupe/TenTaHe sSHaHTMOMepa 6A (491 1) .
BTopol SIIOMPOBAaHHBENM 5SHaHTHMoMep (400 MI') HOOMNOJHUTEJIBHO OuMIaJiu
[IOCPeICTBOM QJBM—-XpoMaToTrpadum Ha cuamkarejse (15-40 w~mxMm, 24 1,
CH,Cl,/MeOH 99/1) c [IOJIYUeHUEM riocJjie OTBEPXIEHUSA B
MeOH/ mumn30nponnjoBOM 30upe/TenTalHe sHaHTHMOMepa 6B (467 wMmr) .

CoenuHeHne 6

H AMP (400 MI'n, DMSO-dg) & ppm 3,08-3,23 (m, 2 H) 3,73 (s,
3 H) 3,75-3,84 (m, 2 H) 4,07-4,22 (m, 3 H) 4,37-4,49 (m, 1 H)
4,94 (br s, 1 H) 5,82 (d, J=8,6 Tu, 1 H) 6,35 (s, 1 H) 6,64-6,68
(m, 1 H) 6,79-6,86 (m, 2 H) 6,98-7,05 (m, 2 H) 7,15 (d, J=2,0
I'nm, 1 H) 7,34 (d, J=8,6 Tu, 1 H) 7,37 (d, J=8,1 Tu, 1 H) 8,04
(s, 1 H) 8,15 (s, 1 H) 9,11 (s, 1 H)

LC/MS (cmoco® LC-A): Ry 3,27 vmH, MH' 604

TeMmnepaTypa IUIaBJIeHUS: 161°C

DHaHTHUOMep 6A

H AMP (500 MI'u, DMSO-ds) & ppm 3,10-3,25 (m, 2 H) 3,73 (s,
3 H) 3,74-3,84 (m, 2 H) 4,06-4,23 (m, 3 H) 4,39-4,48 (m, 1 H)
4,99 (br t, J=5,4 Tu, 1 H) 5,83 (br 4, J=8,5 T'u, 1 H) 6,36 (br
s, 1 H) 6,67 (s, 1 H) 6,84 (s, 1 H) 6,88 (br d, J=8,5 T'u, 1 H)
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7,03 (br t, J=7,6 Tu, 2 H) 7,16 (s, 1 H) 7,36 (dd, J=11,8, 8,4
T'u, 2 H) 8,04 (br s, 1 H) 8,17 (s, 1 H) 9,14 (s, 1 H)

LC/MS (cmoco® LC-A): Ry 3,25 Mmu, MH' 604

[o]p%%: +45,9° (c 0,29, DMF)

XupalbHaga SFC (cnoco® SFC-D): Ry 4,20 w~mH, MH* 604,
XupaJibHada uucTtora 100%.

SHaHTHUOMep 6B

'H AMP (500 MIu, DMSO-ds) & ppm 3,09-3,25 (m, 2 H) 3,73 (s,
3 H) 3,74-3,83 (m, 2 H) 4,06-4,21 (m, 3 H) 4,43 (td, J=10,2, 6,6
I'm, 1 H) 4,98 (t, J=5,4 Tu, 1 H) 5,83 (d, J=8,5 T'u, 1 H) 6,35
(s, 1 H) 6,66 (s, 1 H) 6,83 (s, 1 H) 6,88 (d, J=8,8 Iy, 1 H)
6,99-7,06 (m, 2 H) 7,15 (d, J=1,6 Twu, 1 H) 7,36 (dd, J=12,6, 8,2
I'm, 2 H) 8,04 (s, 1 H) 8,16 (s, 1 H) 9,14 (s, 1 H)

LC/MS (cmoco®6 LC-A): R. 3,31 mmu, MH' 604

[a]p2%: -46,3° (c 0,3, DMF)

XupasdbHasa SFC (cnoco® SFC-D): R. 5,30 wmu, MH* 604,
XupaJibHasa uucToTa 100%.

OpuMep 6 (cmocob 2). CuHTe3 2— (4-xJjop—2-(2—
TUOPOKCUBTOKCHU) beHmII) —2— ( (3—MeTOoKCU—-5- (1H-1, 2, 4—-Tpuazoj—1—

ni1) beHnir) aMmmHo) —1— (6— (TP TOPMEeTOKCHU ) MHIOJIMH—1—-1JI) 3TaHOHa

(coenmHeHMVe 6).

1) 1,5M LiHMDS 8 THF
o THF, -70°C, | 4. 0
o
"\ osn i ed B \-o@n

E10 2) CISiMes, -70°C,
ac 15 MuH. 6b
3)PHBS -70°C, 2 4.
OMe

\/\
/© N \/\ OMe .
\> LiOH
\: MeOH/THF/H,0

N

HO

EtC

"{ K.T., 2 4. N"\'
CH;CN, 50°C, 24 u. o 80 e Sy
gl
H HO,
E>r0 N> \,\ Hy, PAIC T o
F 2 0
Q EtOAc, MeOH,THF Q
F._.O NN
HATU, iPr,NEt 'hp/ N I\i) K. T., 50 MHH. F>Fr \@) t\-h\l)
DMF, k. T., 2 u. Ge 6 N

CuHTe3 IPOMeXyTOUYHOI'O COeIMHeHusI 6b
K 1,5 M pacTBOpy OuUC (TPMMETWUIICUJIWII)aMuia JmTuga B THE (23
MJI, 34,4 MMOJIb), OxJlaxmeHHoMy npu —-70°C, B mnoToke N, noBaBJiiain

pacTeop STWI-2— (4—xJlop—2-I'mOopokcudeHwms) auerara 4c¢ (6 », 17,2
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MMOJIE ) B THF (35  wuI) . Uepezs 1 4. npu —-70°C mobaBiasm
XJIOPTPUME TUJICUIIaH (3,5 i, 27,5 w™MMOJIB) . PeaKUMOHHYIO CcCMecChb
nepeMelBam npu -70°C B TeueHue 15 wMumH. HDobaBianu N-

fpoMCcyKUMHMMMULO (3,7 1T, 20,6 MMoss) B THFE (35 MII) M HepeMemmMBaHUe
npomoJpkaau npu —70°C B TedyeHMe 2 U. PeakKUMOHHYI CMECh BLUIMBAJIU B
H, O wu skxcTparMpoBalu ¢ nomombpn  EtOAC. OpraHnuyeckKue dpase
O0BBeIVHANN, BHCymMBaJIM Hal MgSQO,, OMUIBTPOBaIM M KOHIEHTPUPOBAJU
npu [IOHVYKEHHOM IOaBJIEHUU c [IOJIydYeHEeM STUII-2— (2— (2—
(BeH3UIIOKCHU) DTOKCU ) —4—xJIopbeHnII) —2—-0poMalleTaTa 6b (8,2 T,
KOTOPHM  TIPMMEHSJIM  Ha cilenyomen — CcTaIuu tes OOIIOJIHUTEeJIE HOM
OUUCTKU.

CuHTeB IIPOMEeXYyTOUYHOI'O COeIMHEeHUHA 6¢c

CMmechb 2= (2—(2— (OEHBMJIOKCH ) DTOKCHU) —4—XJIOpQEeHMII) —2—
BpomalieTaTa 6b (6,5 1, 15,2 w~MmoOJIB), 3-meTokCcu—-5-(1H-1,2,4-
TpuazoJ—-1-ui) auuamuua [CAS 1220630-56-7] (4,6 ©, 24,1 w™MMOJIB) U

oums3onponuiasTuilaMmMaa (5,3 wia, 30,4 wvmosib) B CHRCN (130 i)
lepeMeliBaju npu 50°C B TeueHNre 24 u. PacTBOpUTEIIb
KOHLIEHTPUPOBAJM IIPpM I[IOHMXEeHHOM HaBJieHUM. OcCTaToK pasfaBiaju C

noMomsio EtOAc. PacTBop OGuiIbTpoRaM OJIA yOaJlIeHMSI TBEPOHEX YacTULL

(OCTATOUHEM  aHWUJIMH) . OpraHMUYeCcKuM  CJIOM  KOHIEHTPUPOBAJIM  IIPU
TIOHMKEHHOM OaBJIEHUN . OcTaTok oumImam [IOCPENCTBOM bism—
XpoMaToTrpadpum Ha CuJMKarese (15-40 MKM, 120 T, TpalueHT
TenTtad/EtOAc or 80/20 mo 70/30). UYucTee oOpakumy OOBEOUHSAIM U

PACTBOPUTENE YOAJAIM TIPU [IOHWXEeHHOM HOaBJIeHUM C I[IOJIydeHMEeM 3TUJI—
2—=(2—(2- (6eH3UJIOKCHK) TOKCHK) —4d—xJopdbeHnI) —2— ( (3—MeTOoKCU—5— (1 H-
1,2,4-tpuaszon—1-m1j) beHnJI) aMMHO) alleTaTa 6¢ (4,8 ).

CHMHTe3 IPOMeXyTOYHOI'O coemuHeHus: 6d

Npu 10°C mMoHOTMAOpPaAT TUOPOKCcHOa JuTtusg (500 mr, 11,9 MMOJb)
no0aBJIsain K pacTBoOpY STUII-2— (2— (2— (DeH3UJIOKCH ) 3TOKCHU) —4—
xJopdeHms) —2- ( (3—-meTokcu—-5-(1H-1, 2, 4—-Tpnazsoj—1—
nuil) bedumsi) aMmMHoO) alleTrata 6¢ (3,2 1, 5,96 wMmMvmosib) B MeOH/THF/BOme
(1/1/1) (50 M) . CMech IIepeMemlMBaJM IIPM KOMHATHOM TeMIepaType B
TeyeHMe 2 Y. CMeChb pas3baBJIaIM JIEOSHOM BOIOM U oxJjaxnaiau no 0°C.
[IoJlydeHHYK CMeChb IOOKMCIAIM no pH 6-7 ¢ nomomer 0,5 H. HCl wu
SKCTparMporanan ¢ noMomsin EtOAc. OpTraHMUeCcKHe CJIoM OOBLeIVHAJN,

BHICYIIMBAJIM Han MgS0,, OMILTPOBAJSM ¥ PACTBOPUTEJE KOHIEHTPUPOBAJIN

npm [IOHVYXEeHHOM IOaBJIEHUU c IIOJIydeHeEM 2—(2—(2-
(BeH3MIIOKCHU) TOKCHU ) —4—xJopbeHni) —2— ( (3—meTokcu—-5- (1H-1,2,4-
Tpra30J—1-mJ) eHWJI) aMUHO ) YKCYCHOM KM CJIOTH 6d (2,75 T).

CoemuHeHue IPVIMEH AJIN Ha clenywmen cTannu peaxuuu Ges
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OOTIOJIHUTEJILHOY OUMCTKU.

CuHTe3 MIPOMeXyTOYHOI'O COeIMHEHUS 6e

CMeck 6— (TpudpTOopMeTOKCHU)MHOOJIMHa [CAS 959235-95-1]1 (1,2 1,
5,89 MMOJIb ) , 2= (2= (2— (0eH3MJIOKCH ) 3TOKCHU) —4d—xJopdeHm) —2— ( (3—
MeToKCcKu—-5-(1H-1, 2, 4—-Tpra3oj—1-mj) beHnJI) aMMHO ) YKCYCHOM KUCJIOTH 6d
(2,5 T, 4,91 MMOJIb ) , HATU (2,29 I, 6,01 MMOJIb ) nu
OUMBOIPONIUIIS TUIIaMHa (1,99 w, 12,0 wMMOJIB) B DMF (18 )
IepeMellMBajX [OpYM KOMHATHOM TeMIepaType B TeueHue 2 Y. CMecCh
pazbaBiasanu Bomou. Ocalok OTOMUIILETPORHBAJM ¥ IIPOMHBAJIM BONOM.
Ocanok normJjowanu ¢ [nomMomepln EtOAc, npoMeBaM ¢ HoMombil 103
pacTBopa K,CO3 B BOIOE, BONH, BHCymMBaJIM Han MgSO,, OUIbTpOBaIXM U
PacTBOPUTEJIb KOHLEHTPUPOBAJIM I[IPU IIOHMXEHHOM »OabJjieHUMM. CoeOMHeHMe

ourmaJM I[IOCPenCTBOM QIRII—XpoMaTolpaduu Ha cuimkareje (15-40 MM,

220 T, TenTald/EtOAcC 50/50) . YnucTree bpakuumM  OOBEOUMHAJIM U
PacTBOPUTEIDb KOHILeHTPUPORAJNU opu MIOHIMXEHHOM OaBJIeHUN c
[IOJIYUeHMEM 2= (2—-(2— (BeH3MJIOKCH ) 3TOKCHK) —4—xJopdbeHnI) —2— ( (3—

MeToOKCU—-5-(1H-1, 2, 4—Tpmua3oj—1-wmi) beHmy) ammuHo) —1— (6—
(TPUOTOPMETOKCHU ) MHOOJIMH-1-1JI) TaHOHa 6e (2,5 1).

CuHTeB coeIMHEeHUsI 6

CMmechb 2= (2—(2—- (6eHBUJIOKCH ) 3TOKCHK) —4d—xJopdeHm) —2— ( (3—
MeTokcu—-5-(1H-1, 2, 4-rpuazoi—1-wmi) peHn) aMmmHo) —1— (6—
(TPl TOPMETOKCHU ) MHOOJIMH—1-1JI) 3TaHOHa 6e (2 T, 2,88 MMOJIb) B
EtOAc/MeOH/THF (1/1/1) (100 wMyI) THUOPOTEHM3MPOBANIM B TeueHue 50
MMH. Opu aTMochepHoM marjeHur H, ¢ Pd/C (10%) (3,07 r», 2,88
MMOJIE) B KauecCcTBe KaTallM3aTopa. PeaKUMOHHYI CMeChb pas30aBJdiun C
noMomen MeOH M OUILTPOBaJIM UYepes HoOymky M3 Celite®. OduibnTpatT
KOHILEHTPUPOBAJIM IIPM  TIOHWXEHHOM  IaBJIEHUN. OcTaTok (1,42 T)
00LeIMHAIM C IOpYyToM HapTuel (oflee KoOJIMUECTBO: 1,65 I') U ouMmalm
IocpelCTBOM axupajbHo¥ SFC (HemonBwxHasa dasa: NH,, 5 mrxMm, 150x30
MM, ToOBmMxHas daza: 70% CO,, 30% 1iPrOH (+0,3% 1iPrNH,)). UMcCTHe
dpakuyM OOBEOMHANIM UM PaCTBOPUTEJE KOHLEHTPUMPOBAJM IIPU IIOHWXEHHOM
IaBJIeHUU c noJgydeHueM 2— (4-xJop—2— (2-TUAOPOKCUBTOKCU) QeHWII) —2—
((3—MeTOoKCU—-5-(1H-1, 2, 4—Tpmua3oyi—1-mi) peHnJI) aMMHO ) —1— (6—
(TP TOPMETOKCHU ) MHOOJIMH—1-1JI) 3TaHoHa 6 (1,36 T') B BUIe palleMaTa.

OpmMep 7. CuHTes 22— (4-xJ0op—-2— (2-TUIOPOKCUSTOKCHU) peHMIT) —1— (5—
dTop—6- (TpUdTOPMETWJI) MHOOJMH—1-W1J) —2— ( (3—mMeTokCcu—-5- (1H-1,2,4-
Tera3oJi—1-miI) QeHWJI) aMUHO ) 3TaHOHa (coemmHeHMe  7) M  XMpaJibHOE

pa3nejieHVe Ha DHaHTUOMepH 7A u 7B.
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F H BH:-nmupuaue  F i H
- /' EtOH, 6 u. HCI
F
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0°C, 2 u.
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o} OMe
HCl (4 M= o XupaneHoe
JHOKCaHe) N pa3zeneHue
F N OuantHoMepsl 7A u 7B
MeOH N&”Q)
K. T, 1lu, F N

7

CHMHTe3 MPOMeXyTOYHOI'O COeIMHEeHUs /a

MNpu 0°C BH;—mupuaoud (10,45 w1, 103,4 wmMoJsib) HDo6©aBJISaIM IO
KalljaMm K pacTeopy 5-dTop—6- (TpUdbTOPMeTIIT) —1 H-MHIOOJIA [CAS
1493800-10-4] (7 o, 34,5 w™vmoJib) B EtOH (45 ™). MemJjeHHO
noBaeygaau 6 H. HC1 (105 wMi) [nOpu DOOOepXaHUM TeMIIepPaTypH HIKe
10°C. Cmech nepememmpasu npu 0°C B TedeHme 2 u. JoBaBJIAIM BOOY
(210 wMJ) ¥ TOBHINAJM OCHOBHOCTB CMecuM 1o pPH 8-9 ¢ #nomombio
KOHILEHTPUPOBAHHOTO BOIHOTO pacTBopa NaOH (TemmnepaTypy peakuuu
nonmepkmeasau Hmke 20°C). IJoGaejganm EtOAc. OpraHMUeCKMuM CJION
OTHeJIANIM, [IPOMEBAJM BOIOWM, BHCymMBalIM Hald MgSQ,, OMUILTPOBaMM U
PACTBOPUTENE KOHIEHTPUPOBAIM IIPU IIOHWKEHHOM IaBjieHuM. OCTaToK
BHIIAPUBAJM COBMECTHO C  TOJIYOJIOM IpM  TIOHMXeHHOM  HOaBJIeHUN.
HeouunieHHOE EBeIEeCTBO OUMIAJM I[IOCPeOCTBOM QJBI—XpoMaToTrpadmur Ha
cuimkareye (20-45 w~mxMm, 120 1, CH,Cl,/MeOH 98,5/1,5). UuctToe
bpaxkuum  OOBEOUMHAIM UM  PaCTBOPUTENL YIaladyM HOpY  ITOHMXEeHHOM

OaBJIeHUM C TIoJydeHMeM 5—-pTop—-6- (TpudTopMeTW ) MHOOJIMHa 7a (3,5

).

CuHTe3 MNIPOMeXyTOUHOI'O COoeIuHeHuss /b

CMecCh 5-0TOop—6— (TPUOTOPMETUII) MUHIOJIMHA /a (385 w™r, 1,88
MMOJIb ) , 2= (2= (2- ( (TpeT— 0Oy TUIIOMME TUJICUIINII) OKCH ) DTOKCHU) —4—
xJopdpeHm) —2—- ( (3—-meTokcu—-5-(1H-1, 2, 4—-Tpnaszsoj—1-

Mi1) beHnJI) aMMHO ) YKCyCcHOM kucjioTrel 5d (1 r©, 1,88 wMvmoJss), HATU (1,07
r, 2,814 MMOJB) ¥ OumMsoHponmMiIzTMIaMmHa (930 wMrJj, 5,63 MMOJB) B
DMF (10 wMJ) IepeMemmMBaJ M IIPM KOMHATHOM TeMIepaType B TeueHUe 2

u, CMeck paszbaBjadaJM  BOIOMU. [TIOJIydeHHEM  CMOJIMCTHI  MaTepuall
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norJiomasy ¢ nomombid ETOAc. OpTaHMUeCKUM CJIOM [OPOMHEBAJM C [IOMOMBIO
10% pacTtBOopa  K,CO3 B BOIE, BOJIIHI, BEICYIIMBaJIM  Hall  MgSOQy,
duETPOBAIML UM PaACTBOPUTEb KOHLUEHTPUPOBAaIN  IIPpM  [IOHMKEHHOM
IOaBJIeHUN c [1oJIy4JYeHeM 2= (2= (22— ( (TpeT-
OY TUIIOVUME TUJICUIINIL) OKCH ) 2TOKCH ) —4—xJopbeHnir) —1— (5—pTop—6-
(TpudTOPME TUII) MHOOJIVH—1-1JI) —2— ( (3—MeTOoKCcu—-5-(1H-1, 2, 4—-Tpuasoij—1-
W) PeHMJI) aMMHO ) 3TaHoHa /b (1,4 ).

CuHTes3 COeIMHEHMS 7/ U XMpAJIbHOE paBlejiIeHre Ha 5SHaHTUOMEPH
7A n 7B

llp 5°C B moroke N, 4 M HCl B muokcadHe (4,9 mi, 19,4 MMOJB)
noBaBJIgJIv infe) KallJIaM K pacTBoOpy 2= (2= (2— ( (TpeT-
OY TUIIOUME TUJICUIINIL) OKCH ) DTOKCU ) —4—xJiopbeHnir) —1— (5—bpTop—6-
(TpudTOPME TUII) UHOOJIMH—1-1JI) —2— ( (3—MeTOKCcuU—-5—-(1H-1, 2, 4—Ttpuazoiyi—1-
ni) deHnsi) aMmmMHo) @TaHodHa 7b (1,4 v, 1,94 wmMmoJsb) B MeOH (25 wmi).
PeakKUMOHHYIO CMeChb IIlepeMellMBaJXM IIpM KOMHATHOM  TeMllepaType B
Teuenre 1 u. CMech oxJjaxmaiu mgo 0°C, I[OBBAJM €€ OCHOBHOCTL C
nomomeo 10% BOmHOTO pacTBopa K,CO; M »sKCTparupoBaJiM C I[IOMOUBIO
EtOAcC. OpraHuuecKun cJiom OTOeJISaN, BHICYIIVMBAaJIA Hamnm MgSOQOy,
duiibTPOBANIM M PACTBOPUTEb KOHLEHTPUPOBaJIM  IIPM  IOHMXEHHOM
OaBJIEHUN . OcTaToK ouumaJy IIOCPeldCTBOM QJUsI-XpoMaTorpadmm  Ha
cumkarese (15-40 wmxM, 40 1, CH,Cl,/MeOH 98/2). Uuctee OpaKLUM
0O BeOMH AN u PacTBOPUTEIb KOHLEHTPUPORAJNU opu [IOHVDKEHHOM
OaBJIeHUM C ToJydeHueM 2- (4—-xJop—-2- (2-TUIPOKCUDTOKCH) eHmJI) —1— (5~
dTop—-6- (TpUdTOPMETUJI) MHOOJIMH—1-1J) —2— ( (3—-MeTOokCcu—-5- (1H-1,2,4-
TprazoJi—-1-uj) peHnJI) aMMHO ) 3TaHoHa 7 (737 MI') B BUIe palleMaTa.

SHaHTHOMEPH COeOVMHEHNS 7 pasnesanm [IOCpPenCcTBOM
npernapaTuBHOM XupaJibHOM SFC (HemomBuxkHas dpasa: Chiralpak® AD-H, 5
MKM, 250x30 wMM, IOOBMXHas @as3a: 60% CO, 40% EtOH (+0,3%
iPrNH,) ). TlepBHM DJIOMPOBAHHHEN SHaHTHMOMEep (325 MI') KpUCTaJIM30BAaJU
nus OUM3OIIPONIUIIOBOTO sbupa/neTposIenHOTO 30Mpa C  T[OJIiy4YyeHUueM
sHaHTHOMepa 7A (244 wmr). BTOpOM »JIOMPOBAaHHHM SHaHTHUOMep (310 Mmr)
KPUCTAJUIM30BaIM U3 IUU3OIPONIMIIOBOTO 5ompa/IeTposIeHOTO Boupa  C
[IOJIYYeHMEeM BHaHTMoMepa /B (220 wmr).

CoemuueHune 7

H aMP (500 MI'u, DMSO-dg) & ppm 3,19-3,30 (m, 2 H) 3,63-3,87
(m, 5 H) 4,05-4,24 (m, 3 H) 4,40-4,49 (m, 1 H) 4,97 (br s, 1 H)
5,83 (br 4, J=6,9 Iy, 1 H) 6,35 (br s, 1 H) 6,67 (br s, 1 H)
6,80-6,89 (m, 2 H) 7,03 (br 4, J=7,3 Tu, 1 H) 7,15 (br s, 1 H)
7,37 (br 4, J=7,6 T, 1 H) 7,47 (br 4, J=9,5 T'u, 1 H) 8,16 (br
s, 1 H) 8,39 (br d, 0=4,4 T'u, 1 H) 9,14 (br s, 1 H)
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LC/MS (cmoco® LC-B): Re 3,14 mmu, MH' 606

TemrepaTypa iaBjeHus: 140°C

SDHaHTHOMep 7A

H AMP (500 MI'u, DMSO-ds;) & ppm 3,20-3,30 (m, 2 H) 3,69-3,86
(m, 5 H) 4,06-4,23 (m, 3 H) 4,40-4,50 (m, 1 H) 4,98 (br t, J=5,2
T'm, 1 H) 5,83 (br d, J=8,8 T'uy, 1 H) 6,35 (br s, 1 H) 6,67 (s, 1
H) ¢6,82-6,89 (m, 2 H) 7,03 (br 4, J=8,2 Tu, 1 H) 7,16 (s, 1 H)
7,37 (d, J=8,2 I, 1 H) 7,47 (br 4, J=10,1 Tu, 1 H) 8,17 (s, 1
H) 8,39 (br d, J=6,3 Tu, 1 H) 9,14 (s, 1 H)

LC/MS (cmoco® LC-A): Re 3,27 MmH, MH' 606

[o]p?%: —44,3° (¢ 0,282, DMF)

XupaJlbHaga SFC (cnoco® SFC-B): R, 2,89 w™mH, MH* 606,
XupaJibHasa uucToTa 100%.

TeMmnepaTypa ILUIaBJleHnsa: 166°C

SHaHTHOMep 7B

H AMP (500 MI'n, DMSO-ds) & ppm 3,18-3,30 (m, 2 H) 3,69-3,86
(m, 5 H) 4,07-4,22 (m, 3 H) 4,40-4,50 (m, 1 H) 4,97 (br t, J=5,2
I'm, 1 H) 5,83 (br 4, J=8,8 I'uy, 1 H) 6,35 (br s, 1 H) 6,67 (s, 1
H) ¢,81-6,89 (m, 2 H) 7,03 (br 4, J=8,2 T'uy, 1 H) 7,16 (s, 1 H)
7,37 (br 4, J=8,2 I, 1 H) 7,47 (br 4, J=10,1 I, 1 H) 8,17 (s,
1 H) 8,39 (br d, 46,3 T'u, 1 H) 9,14 (s, 1 H)

LC/MS (crnoco® LC-A): Re 3,27 mmH, MH' 606

[o]p%%: +35,6° (¢ 0,281, DMF)

XupalbHaga SFC (cnoco® SFC-B): R. 4,92 wmu, MH' 6006,
xupaJibHad umucTtoTa 100%.

TemnepaTypa miaBjeHus: 100°C

[IpuMep 8. CuHTe?3 2= (4—-xJ10p—2— (2—-TUOPOKCUDTOKCH) PeHMII) —2—
((3—mMeTOKCU—-5-(1H-1,2, 4—TpMuazoyn—1-ui) peHnJI) aMrMHO ) —1— (5-MeToKCHU~—
6— (TP TOPMETOKCHU ) MHOOJIMH—1~WMJI) 3TaHOHAa (coemmHeHMe 8) "

XVpaJIbHOe pas3mellIeHMe Ha DHaHTHMOMepe 8A u 8B.
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CHMHTe3 MPOMEeXyTOYHOI'O CoeIgMHeHus 8a
Pacreop 4-MeToKCH-3— (TpudTOpMeTOKCH) aHMJIMHa [CAS 647855-21-
81 (3,1 1, 15,0 wmMmoOJIB) B TOJIyoJie (50 w™u1) ofOpabaTEHBaJM N—
BPOMCYKUMHMMMUIOM (2,8 1, 15,7 MMosb) Opu 5°C M IOJYYEHHYID CMecCh
nepeMemmeaa npu 5-10°C B TeuenHme 2 u. CMech pas3baBiajM BOIOM U
BKCTPparmMpoBau C [IOMOIIB 0 EtOAcC. OOBeIVHEeHHEE BSKCTPAaKTEH
BHICYIIMBAJIM Han MgS0,, OWMIBTPOBAJM W BHIIAPUBAJIM I[IPU IIOHVXEHHOM
naejleHnr. OUMCTKY IIPOBOIWMJIM I[IOCPENCTBOM QJsI—xXpoMaTorpadum Ha
cumkarese (15-40 mMxM, 24 1T, TpaiuedHT TenTad/EtOAc, oTr 95/5 1mo
90/10) . UncTeEe bpakunmM OOBEOMHANIM WM  BHIOAPpMBaJIM OO CYXOTO
COCTOAHUA C [IOJIyYEeHMEM 2-06poM—4-MeTOKCU—5—
(TpudTOPMETOKCHU) aHUMJIMHa 8a (2,5 1).
CuHTe3 MIPOMeXyTOUHOI'O coeluHeHuss 8b
PacTBop 2-0poM—4-MeTOKCH-5— (TpUOPTOPMETOKCH ) aHMIIMHa 8a (2,72
r, 9,51 mMomns) B DMF (30 MJI) Iera3MpoBaJiM C IOMOMBK N, B TeUueHHUe
15 vmu. HJoBGaBiaaiau guxjopduc (rpudbpeHmsadpocduH) nagmagui (II) (667 wMT,
0,95 wMosib), wMommn wMenm (I) (362 w™r, 1,90 MMOJB), TPUDTUJIAMUH
(3,96 ™y, 28,53 MMOJB) ¥ TpuMeTWJICHIMIaleTwuyeH (3,95 wia, 28,5
MMOJIL) . PeaKUMOHHYH CMeCh HarpeBaym npm 70°C B TeueHme 12 u. B
noToxe N,. Tlocie oOXJIaXOeHMS OO KOMHATHOM TeMIepaTypH PeaKIMOHHYI
cCMechk pasBaBianM C nomombin H,O M skcTparuMpoBasiM ¢ HoMombiln EtOAC.

OpraHvueckre ©OGass OOBeOUHANNM, BHCYIMBAJIM Han MgSO,, OMUIbLTpOBaIM U
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KOHUEeHTPUPOBAaJIN npu [IOHVDKEHHOM OaBJIEHUN . OcTraTok ouMIaJIn
[IOCPEeICTBOM QJBM-XpoMaToTrpadum Ha cuiamkareje (15-40 wmxMm, 80 1,
TenTad/EtOAc 85/15). UucTHe oOpakuuy OOLeIMHSAIM UM BHIIAPUBAJIM IO
CyXOT'O COCTOSHMA C IIoJIydeHueM 4-MeTOKCU—5— (TpUPTOPMETOKCU) —2—
( (TPUMETUJICUIIMIL) D TUHWJI) aHuuiinHa 8b (1,4 1) .

CHHTe3 MIPOMeXyTOUHOI'O COeIMHEeHus 8cC

K pacTBoOpyY 4-MeTOKCU—5— (TPUDPTOPMETOKCHU ) —2—
( (TPUMETUJIICUIIWIIL) 3TUHWII) aHuiivHa 8b (1,2 r, 3,96 MmMmoses) B NMP (11
MJI) B IoToke N, omHOM nopumem pobdaraanm tBuOK (1,33 o, 11,9
MMOJIL) . PeaKUMOHHYy CMeCchb HarpeBayu onpu 80°C B TeueHme 4 u.,
BEUIMBAJIM B Jied/BoOoy U MOOKMCJAIM C IoMmombio 3 H. HClL mo pH 4-5.
PeakUMOHHYK CMeChb BKCTparupoBaJsiM ¢ InoMombion EtOAc. OpraHmMueckue
®asel O0BEOMHAJNM, NPOMBEBAJIM C »noMmombio H,O, BrecymmBaamM Han MgSO,,
OuIIETPOBANIM M KOHLEHTPUPOBAJM IIPU IIOHMXEHHOM HOabJjieHMM. OCTaTOK
oumMmalJM INOCPenCTBOM OQJsm—xpoMaTorpadmum Ha cuimkareje (15-40 wMKM,
40 T, TenTald/EtOAC 85/15). UncTree bparkuum oOBeIVH AU u
BHIIAPUBAJIM OO CYyXOTO COCTOAHUA C  I[OJIy4eHMeM 5S5-—MeTOKCU—6—
(TpudropmMeTokcH) —1H-uHnojsa 8c (490 wmr).

CHMHTe3 MIPOMeXyTOYHOI'O coemuHeHus 8d

Mo 0°C BH;—mupmaoue (10,5 wi, 103,8 MMoOJIB) HOBABJIAIM IIO
KarJisM K pacTBOpy b-MeTokcu-—6— (TpudropMeTokcu)-1H-mHOoJsa 8c (8
r, 34,6 MMoJb) B EtOH (45 wMi) . Jo®aBigaiIM IO kamjgaMmM 6 H. HC1 (6
MJI) TIpM HOOANEePXaHUM TeMrIepaTyph Hmwke 10°C. CMech [IepeMeluBalli
npu 0°C B TeueHme 3 u. JobaBiaanu Bonmy (210 MJI) ¥ [IOBBIIAJIU

OCHOBHOCTE CMeCHM IO pH 8—9 C IIOMOILIO KOHIOEHTPMPOBAHHOIT'O pacTBOpa

NaOH B Bome (TeMIepaTypy peakuMu HoAmepxmBasiv Hmke 20°C). CMechb
SKCTparMpoBaau C noMombil ELOAc. OpraHMUeCcKHMM CJIOM IIPOMHERAJN
BOIOM, BHICYIIMBaJIN Hal MgSQy, GonJIb TPOBAN u pPacTBOPUTEIb

BHIlIAPMBAJM IIPY I[IOHWXEeHHOM HIabJIeHUM. HoOaBJIAIM TOJIYyOJI M pPacTBOP
KOHUEHTPUPORAJM IIPU IIOHWXEHHOM IaBJIEHUNM C IIOJIydeHMEeM 5-MeTOKCU—
6— (TpudTOPMEeTOKCH ) MHOOIMHa 8d (7,5 1).

CHHTe3 MNIPOMeXyTOYUHOI'O COeIMHEeHUsI 8e

CMeck b-MeTokCH-6— (TpUdTOPMEeTOKCHU ) MHOoJMHa 8d (437 mr, 1,88
MMOJIb ) , 2= (2= (2- ( ( TpeT— 0Oy TUIIOMME TUJICUIINII) OKCH ) BTOKCHU) —4—
xJjopdpeHms) —2—- ( (3—-meTokcu—-5-(1H-1, 2, 4—-Tpnaszsoj—1-
Mi1) beHnJI) aMMHO ) YKCyCcHOM kucjoTrel 5d (1 r, 1,88 wMmoJss), HATU (1,07
r, 2,81 MMOJB) ¥ IUMIONPONWISTWUJIaMMHa (930 Mk, 5,63 MMOJIB) B
DMF (10 wMJ) 1mepeMemmMBaJ M IIPM KOMHATHOM TeMIepaType B TeueHUe 2
u, CMeck paszbaBjasgaJgM  BOIOMU. [TIOJIydeHHEM  CMOJIMCTHIM  MaTepuall

norJjiomanay C noMombil ELOAc. OpraHMUeCKUM pPacTBOP IMIPOMHBaIM C
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noMmomel 10% pacTeopa K,COs B BOIe, BOHIH, BHCymMBaJIM Ham MgSOy,
duIETPOBAIML M PAaCTBOPUTEJb KOHLEHTPUPORANIM  [OpM  IIOHMXEHHOM
IOaBJIEHUN c [1oJIy4deHeM 2= (2= (22— ( (TpeT-
OY TUIIOMME TUJICUIINIL) OKCHU ) DTOKCH ) —4—xJopbeHni) —2— ( (3—meTokcu—5- (1 H-
1,2,4-1tpuaszon—1-mi) peHns) aMMHO ) —1— (5b—MeToKCHU—6—
(TPUOTOPMETOKCHU ) MHIOJIMH—1—1JI) 3TaHOHAa 8e (1,5 T). CoenMHeHMe
IPUMMEHAJM KakK TaKOBOe Ha CJledyllleld CTaIuM peaKluM.

CHMHTeB CcoeIMHEHMsT 8 U XHUpallbHOe paBIeJyiIieHMe Ha SHAaHTHMOMEPH
8A u 8B

llp 5°C B moroke N, 4 M HCl B muokcadHe (4,9 mi, 19,4 MMOJB)
noBaBJIgJIv infe) KallJIaM K pacTBoOpy 2= (2= (2— ( (TpeT-
OY TUIIOUME TUJICUIINIL) OKCH ) DTOKCU ) —4—xJiopbeHnir) —2— ( (3—-MeTokCcu—-5- (1 H-
1,2,4-1puaszon—1-mi) deHns) aMMHO ) —1— (5—MeTOoKCHU—6—
(TPUMOTOPMETOKCHU ) MHOOJMH-1-1JI) 3TaHoHa 8e (1,4 1, 1,94 wMmMMmMOJIB) B
MeOH (25 ™). PeaKUMOHHYI CMeCh IIepeMellMBa M I[IpM KOMHAaTHOM
TeMrepaType B TeueHre 1 u. CMech oxJaxmanu no 0°C, [OBBmAIM ee
OCHOBHOCTBL C Iomompi 10% BOOHOTO pacTeopa K;CO3 M sKCTparmMpobBalu
c 1omombio EtOAc. OpraHMUeCcKMM CJOV OTHOeJISJaM, BHCYIMBAJM Ham
MgSO,, OWUIBTPOBAJM M PaACTBOPUTEJHE KOHUEHTPUPOBAaJM [IPU IIOHMKXEeHHOM
OaBJIEHUN . OcTaToK ouumaJy IIOCPeldCTBOM QJUsI-XpoMaTorpadmm  Ha
cuimukareye (15-40 w~mxMm, 40 1, CH,Cl,/MeOH/NH,OH ©98,4/1,5/0,1).
UycTele dpakuuM OOBeIVMHAIM ¥ pPacTBOPUTEJ:E KOHIEHTPUPOBAJIM IIpU
IIOHMXEHHOM OaBJIEHMM C IIOJIYYeHMeM, IIocJie KpucTajum3aumm mu3 CH,Cl,,
2—=(4-xJ0p—2—- (2—-TUOPOKCUDTOKCHK) beHMII) —2— ( (3—MeTOKCU—-5—- (1H-1,2, 4-
TprazoJ—1-mi) peHuy) aMrMHO ) —1— (5—MeToKCHU—6—
(TpudTOPMEeTOKCHU ) MHOOJIMH-1-1JI) 3TaHoHa 8 (850 MI') B BHMIOe palleMaTa.

SHaHTUOMEPH COeOVHEHNS 8 pasnesanm [IOCpPenCcTBOM
npernapaTuBHOM xXupaljibHOM SFC (HemomBuxkHas (asa: Chiralpak® IC, 5
MKM, 250x30 MM, nomBmxHas daszsa: 60% CO,, 40% 1iPrOH). ObBecneumpBaliu
3aTBepIeBaHMe II€PBOTO RJIOMPOBAHHOTO SHaHTMoMepa (410 wMr) nyrem
pacTUpaHusa C IOUMBONPONMIIOBEM 30MPOM C MOJIyUeHMeM DHaHTHMoMepa B8A
(314  wMr) . OBecrnieunBajJM 3aTBepleBaHMe  BTOPOTO BIIOUPOBAHHOTO
SHaHTHOMepa (388 MI') HOyTeM pacTUpaHMd C OUUIOIPOIMIIOBEM 30UPOM C
[IoJIydyeHMeM sHaHTMoMepa 8B (300 wmr).

CoenuHeHmne 8

H AMP (400 MI'u, DMSO-dg) & ppm 3,07-3,27 (m, 2 H) 3,70-3,85
(m, 8 H) 4,07-4,19 (m, 3 H) 4,35-4,45 (m, 1 H) 4,97 (t, J=5,6
I'm, 1 H) 5,80 (d, J=8,6 Tmu, 1 H) 6,34 (s, 1 H) 6,63-6,67 (m, 1
H) 6,80-6,87 (m, 2 H) 7,02 (dd, J=8,1, 2,0 Tu, 1 H) 7,14 (d,
Jg=2,0 Tu, 1 H) 7,20 (s, 1 H) 7,37 (d, J=8,6 T'u, 1 H) 8,06 (s, 1
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H) 8,15 (s, 1 H) 9,12 (s, 1 H)

LC/MS (cmoco® LC-A): Ry 3,20 mmu, MH' 634

TemnepaTypa IUIaBjeHUs: 181°C

SHaHTHOMep 8A

H AaMP (500 MI'u, DMSO-ds;) & ppm 3,09-3,26 (m, 2 H) 3,70-3,85
m, 8 H) 4,08-4,20 (m, 3 H) 4,40 (td, J=10,3, 6,5 T'u, 1 H) 4,99
br t, 5,4 Ty, 1 H) 5,81 (d, J=8,5 Tu, 1 H) 6,35 (s, 1 H) 6,66
(s, 1 H) 6,83 (s, 1 H) 6,86 (d, J=8,8 I'uy, 1 H) 7,03 (dd, J=8,2,
1,3 ™, 1 H) 7,15 (4, J=1,6 Tu, 1 H) 7,21 (s, 1 H) 7,38 (d,
J=8,2 I'u, 1 H) 8,07 (s, 1 H) 8,16 (s, 1 H) 9,13 (s, 1 H)

LC/MS (cmoco® LC-B): Ry 3,09 MmuH, MH' 634

[a]p2%: +39,3° (¢ 0,3, DMF)

XupaJgbHaga SFC (cnoco® SFC-E): Ry 3,39 w~mH, MH* 634,

(
(

XupaJibHasa uucToTa 100%.

SHaHTHOMep 8B

'H AMP (500 MI'n, DMSO-ds) & ppm 3,09-3,27 (m, 2 H) 3,70-3,85
m, 8 H) 4,06-4,19 (m, 3 H) 4,40 (td, J=10,2, 6,6 Tu, 1 H) 4,99
br t, 5,2 Ty, 1 H) 5,81 (d, J=8,5 T'u, 1 H) 6,35 (s, 1 H) 6,66
(s, 1 H) 6,83 (s, 1 H) 6,86 (d, J=8,8 I'uy, 1 H) 7,03 (dd, J=8,2,
1,6 Iy, 1 H) 7,15 (4, J=1,6 Tw, 1 H) 7,21 (s, 1 H) 7,38 (d,
J=8,2 ITu, 1 H) 8,07 (s, 1 H) 8,16 (s, 1 H) 9,13 (s, 1 H)

LC/MS (cmnoco® LC-A): Ry 3,07 vmu, MH' 634

(o] p2%: —44,4° (¢ 0,295, DMF)

XupalbHaga SFC (cnoco® SFC-E): R. 5,69 wmu, MH' 634,

(
(

xupaJibHad umucTtoTa 100%.

OpmMep 9. CuHTes 22— (4-xJ0p—2— (2-T'MOPOKCUSTOKCHU) deHmIT) —1— (5—
dTop—6— (TPUPTOPMETOKCH ) MHOOJMH—1-1J) —2— ( (3—-mMeTokCcu—-5- (1H-1,2,4-
TpMazoJi—1-mj) PeHMJI) aMMHO ) 3TaHOHa (coenmHeHUe 9) M  XUpaJibHOE

pa3nejieHVe Ha DHaHTuUoOMepH 9A u 9B.
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/

ETO:@\ KNO3, HpS8O, ETOI;[NOQ Fe, NH,4CI ETOD[NHZ :—Si\—
F Br or 0°C o 25°C, F B iPrOH, Boga F g Pd(PPh3)Cl,
16 4. 60°C, 16 u. Cul, Et;N
90°C, 16 u.
BH;5-
tBUOK H MMHPHIHH
ey TCD Son m
- F EtOH,
[ 90°C 16 4, 9d 0°C, 211
]
E‘%i’o
S"D\/\ v N OMe
9e 0 ’CZ
F. .0 N N
N x  HATU,iPpNEt  ef S
54 N DMF, k. T., 2 u. F of N
cl
HCl(4M s MO XupansHoe
JHOKCaHe) OMe pas3ziencHue

MeOH F., -0 N
>
K. T., 14, FFFji:[)

OnantHoMeps! 2A u 9B

CHUHTEeS HNPOMEeXyTOUHOI'O COeIOMHEeHUS 9a

PacTrBOp 4-6poM—2—-pTOop—1- (TpUdTOPMEeTOKCH) OH30JIa [CAS
105529-58-06] (98,7 10, 381,1 wMMOJIB) B KOHIEHTpMPOBaHHOM H,S50,
(98%, 200 mu) oxJgaxnmaian nmo 0°C ¢ noMombl JieDAHOM OaHu. IoBaBiisan
nopumsammu KNOs (43,0 10, 425,3 wMMoJb) . llocye pobGaBJeHMS JedSHY

BaH YyHOajlalM UM CMeCh IepeMemMBaJyM IIpM KOMHATHOM TeMlIepaType B
(2 1)
(3x500

TeueHre 16 u. PeakKliMOHHYID CMeChb BHUIMBAJIM B JIEOSHYKD BOOY

opu HepeMellMBaHuM. CMech 5BKCTparmMpoBaliM ¢ nomomein CH,CI,
MiI) . OOBeOMHeHHHE OpIT'aHMUeCKMe CJIOM IIPOMEIBAJIM HAaCHIIEHHBEM BOIHBM
NaHCO; (2x500 (500
MgSQOy, KOHILIeHTPHUPOBaJIN

TaBJIECHUM C

pacTBoOpOM MJI), COJIEBEM pPaCTBOPOM MII) ,

BEICYIIM B aJInt Hall (:DI/I.J'II: TpoRaJIn 17 Ipn

[IOHIKEHHOM [IOJIyYeHVEeM
(117,2

clienyume cragur 0e3 OONOJHUTEJLHOM OUMCTKM.

1-BbpoM—5-¢pTOopP—2—HUTPO—4—

(TpudpTOopMeTOKCH) ODeHz0JIa 9a ), KOTOPHM HOPUMEeHIJIM Ha

CuuTeBs IIPOMEeXYyTOUYHOI'O COeIMHEeHUA 9b

K IepeMellBaeMon CYCIIEH3UU 1-BbpoM—5—-¢pTOopP—2—HUTPO—4—
(TpupTOopMeTOKCHU) BeHzoJsia 9a (70,0 o, 230 mmoyb) m NH,C1 (123,2 r,
2,30 MOJIb ) B iPrOH (1 JI) 1 BOIOe (330 MJI) no®aBJIaIn
BOCCTAHOBUTEJLHEY IIOPOMOK Xejie3a (64,3 r, 1,15 mMoab) B aTMmochepe

nepeMmemveajgu npu 60°C B 16 u.
(1 J)

CDI/IJ'H::TpaT KOHLEHTPMPORaJIM IIPpV IIOHMXEeHHOM IaBJICHUI.

N,. PeakUMOHHYI CMeChb TeueHue

PeakKUMOHHYK CMeCchb pas38arjidaaM C noMomsin EtOAC " QUIILETPOBAJIU

yepes Celite®.
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OcTaTok pasiesasaau wMmexay EtOAc (1 Jg) wm Bomom (800 wi). Ciowm
pasfesyiaiM M OpTraHMUeCKyl Gasy INPOMEBaJIM COJIEBHM pacTBopoM (1 i),
BHICYIIMBAJIN Han  MgSOy, buneTpOBANIML U KOHLEeHTPUPOBaJIn npu
[IOHVDKEHHOM HaBJjieHMM. OCTaTOK OuMlaJiM [IOCPEeNCTBOM IIePeI'OHKM IIpU
[IOHIMKEHHOM OaBJIeHMM (MacJISHEDI Hacoc, T. kKul. 60~64°C). IHosgydasnam
2-bpoM—4—-pTOop—5— (TPUOTOPMETOKCHU ) AHUJIUH 9b (47,3 ) B BUIE
XKeJITOTO Macja.

CHHTe3 MIPOMeXyTOUHOI'O COeIMHeHuss 9c

K cmMecu 2-0OpomM—4-¢pTOop—5- (TpHUdTOPpMEeTOKCHU) aHUIMHa 9b (18,4 1,
67,2 MMOJIL), OSBTUHWI(TpMMeTWJ)cCcwuiaHa (19,9 r», 202,4 wMvmoJsb, 28,00
MJI) B EtN (300 wMyI1) gpmobaBasiam Cul (1,28 1, 6,72 MMOJB) U
Pd (PPh3),Cl, (2,40 1, 3,42 MMOJIB) . PeakKUMOHHYK CMEeCh Hal'peBaJlM B
atMochepe N, mnpm 90°C B TeueHme 16 u. Ilocje OXJaXIeHUS IO

KOMHATHOM TeMIlepaTypH CMecChb pas30aBjdiau c nomombio MTBE (300 miI) u

QUL TPOBAJIU yepes Celite®. duybTpaT KOHLEHTPUPOBAJIU npu
[IOHVDKEHHOM DaBJIEHUN . OcTaTok OuMIaJIN [IOCpencTBOM Giom—
XpoMaToIrpadum Ha cumkarese (ISCO®, KOJIOHKA njida boism—

XpoMaToTpaduy Ha cuiamkareye SepaFlash® 220 1, »BJ0EHT: T'palMeHT

or 0 mo 5% EtOAc B mnerpoJelHoM 53d¢upe npr 100 mia/Mmu.) . Iojaydasn
d-pTop—5—- (TpUdTOPMEeTOKCHU) —2— ( (TPUME TUJICUJIVII) D TVHWJII) aHUJIMH 9c

(16,1 r, umcrora 90%) B BMIEe KOPWUUHEBOI'O Macla.

CuHTe3 NIpOMeXyTOUHOI'O coemuHeHuss 9d

CMechb 4d—pTop—5- (TpUdTOPMETOKCH) —2—
( (TPUMETUJICUIIMII) ®TUHWJI) aHuuJIvHa 9¢ (16,1 r©, 55,3 wMvmosis) u tBuOK
(18,6 10, 165,8 MMmosb) B NMP (220,00 wMi) HarpeBasmu npu 90°C B
TeueHre 16 u. B aTMochepe N,. Ilocye oOxJaXOeHMSI IO KOMHaTHOMU
TeMIlepaTyph pPeaKUMOHHYK CMeChb BHUIMBAJIM B JeOdHYyH Bony (1 J) wm
DKCTPparnpoBaln c IIOMOIIL 0 MTBE (3x300 MII) . OOBeIVHEHHEE
opraHuueckue ©Gas3bl NIPOMHBalIM BoIoM (2x200 MJI) COJIEBEM pPacTBOPOM
(300 mu1), BHCymMBaJM Hal MgSQO,, OMIBTPOBaIM M KOHLEHTPUPOBAJIM IIPU
T[IOHVDKEHHOM OaBJIEHUN . OcTaTok oummam [IOCpPenCTBOM birom—
XpoMaTorpadpum Ha cCuImMkKarese (ISCO®, KOJIOHKA o Grom—

xpoMaTorpadmum Ha cuiamkarejge SepaFlash® 120 1, 3J0eHT: TI'palMeHT

or 0 mo 5% EtOAc B nerpoJserHoMm »déupe npmu 85 wiI/MMH.) C
[IOJIYUeHMEM IponyKTa, IpencTaBJISAKOIETO cobom 5-pTop—-6-—
(TpupropmMeTorcHu) —1H-uuHmos  9d, (11 ™) B BMUIEe TEeMHO—3eJIEHOTO
MacJia. OcraToxk O0BeIVH AN C opyromn bpaxuuen (oBmee

KOJIM4YecTBOo=17,2 T) ¥ HOOMNOJHUTEJIbHO OUMIaJIM [MOCPEICTBOM II€PEeT'OHKMU
IpyY [IOHMXEHHOM [IaBJIeHMM (MacJISHHM Hacoc, T. Kum. 60~64°C) c

[IoJIydeHrneM 5-pTOop—-6- (TPpUdTOPMEeTOKCHK) —1 H-MHIOJIA 9d (14,7 I,
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uycToTa 95%) B BHMIe OeCLBeTHOTO MacJja.

CuHTe3 MIPOMeXyTOYHOI'O coeIuHeHuss 9e

Mo 0°C BH;—mupuoud (13,8 w1, 136,9 MMOJIL) OOBABJIAIM IIO
KallJigsM K pacTBopy 5S5—-0bTop—-6- (TpudTopMeTokcu)—1H-uHnosia 9d (6 T,
27,4 vmoJip) B EtOH (40 M) . HJoOaBiasajaM OO kKaliaM 6 H. HC1 (90 )
npu TOOHepXaHuM TeMiepaTypu Hmwke 10°C. CMech IepeMemmMBaly I[IpU
0°C B TedeHme 2 u. Jobaenanu Bony (100 MJI) ¥ [IOBBIIAJIM OCHOBHOCTL

cMecu o pH 8-9 ¢ HOMOmNBI KOHLEHTPUMPOBAHHOTO pacTeopa NaOH B

BOIE (TeMIlepaTypy pPeakuMy OOOOEePXMBAaJIM  HUXe 20°C) . CmMmecsh
SKCTparupoBaau ¢ nowmombio CH,Cl,. OpTraHMUYeCcKMM CJIOM IIPOMEBAJIN
BOIOOM, BHICYIIMBAJIA Han MgSQy, GnIIb TPOBAIN 7 pPacTBOPUTEID

BHIIAPUBAJM I[IPY IIOHWKEHHOM »IaBJIeHMM. [JoBaBJAIM TOJIYOJ M pPacTBOP
KOHLIEHTPUPOBAJIM IIPU I[IOHMWKEHHOM IOaBJIEHUM C IIoJiydeHueM 5,52 1 b-
bTop—6— (TPUOTOPMETOKCHU ) UHIOJIMHa  Ye. CoenuHeHMe  IIPMMEHAJNM  Ha
cJlemynmeN cTaguu peaklun ©0e3 OONOJHUTEJIBHOM OUMCTKU.

CHHTes3 NIpPpOMeXyTOUHOI'O coelmuHeHuss 9f

CMechb b-@TOop—-6- (TpUdTOPMETOKCH ) MHOOJIMHa 9e (169 wMmr, 0,76
MMOJIb ) , 2= (2= (2 ( (TpeT—0yTHUIIOMME TUJICUIIVUII) OKCHU) DTOKCK) —4—
xJopdeHui) —2- ( (3—MeTokcu—5- (1H-1, 2, 4—Ttpuaszoij—1-
ni1) QeHnJI) aMMHO ) YKCYCcHOM kKucjoTel 5d (407 wMmr, 0,76 wMmoJib), HATU
(435 w1, 1,15 wMOJB) ¥ IuUMB3ONpPpOONMISTMIaMMHa (379 Mg, 2,29
MMOJIB) B DMFE (3,9 M) HOepeMemMBaJ M IIPM KOMHATHOM TeMIlepaType B
TeueHre 2 u. CMech pasbaBiagaaM BomoM. IIOJIYUEHHHM  CMOJIMCTHIM
MaTeprall [IOTJIOWAaJIN C nomMmomesilo  EtOAcC. OpraHMUeCKUM  pacTBOp
IpoMEBaJM C nomomeio 10% pacTBopa K,COs B BOIe, BOOOM, BHCYIMBaJIU

Hal MgSQy, buILTPOBAIM UM PacCTBOPUTEJLE  KOHIEHTPUPOBAJM  [IPU

T[IOHVDKEHHOM OaBJIEHUN . OcTaTok oumnmam [IOCPENCTBOM birom—
XpoMaToTrpadmum Ha CUIMKarese (15-40 w™MkKM, 24 1, renTad/EtOAcC
70/30) . UmcThHe oOGpakuuMM OOBEOVMHANIM M PAaCTBOPUTEJIL KOHIEHTPUPOBAJIU
opu [IOHWXEHHOM OaBJIEHUN c [IOJIYUYEeHUEM 2= (2= (2-( (TpeT—

OY TUIIOMME TUJICUIINII) OKCH ) 2TOKCH ) —4—xJopbeHni) —1— (5—pTop—6-
(TpUdTOPMETOKCHU ) MHOOJIMH—1-1JI) —2— ( (3—MeTokcu—-5-(1H-1, 2, 4—Tpuasoj—
1-my) denny) amMmmHO ) 3TaHoHa 9f (257 wmr) .

CHMHTeB coemMHEeHMs 9 M XuUpallbHOe paBIelyieHMe Ha SHAaHTHUOMEPH
9A u 9B

o 5°C B moToke N, 4 M HCl B mmokcaHe (873 MkJj, 3,49 MMOJL)
no0aBJIsain 1o KarJjisaMm K pacTBoOpy 2= (2= (2—( (TpeT-
OY TUIIOMME TUJICUIINIL) OKCH ) 2TOKCH ) —4—xJopbeHni) —1— (5—pTop—6-
(TpUdTOPMETOKCHU ) MHOOJIVMH—1-1JI) —2— ( (3—MeTOoKCcu—5- (1H-1, 2, 4—-Tpuasoj—

1-mi1) peunsr) amMmmuo ) sTadoHa 9f£f (257 wmr, 0,35 mMmosiz) B MeOH (4 M) .
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PeakKIMOHHYID CMeCh IIepeMemMrBajM IIpM KOMHATHOM TeMIepaTrtype B
TeueHre 1 u. CMmech oxJjaxpganr npo 0°C, I[IOBHmNAJIM ee OCHOBHOCTL C
noMmomelo 10% BomHOTO pacTBopa K,CO; M B3KCTparMpoOBaJM C IIOMOIMBK
EtOAc. OpraHuMuyecKmuM CJIOV OTHOEeNANM, I[IPOMEBAJIM BOOOM, BHCYNMBAJIU

Hal MgSQOy, buibTpOBaIM UM PacTBOPUTEJIL  KOHIEHTPUPOBAJM  IIPpU

[IOHM)XEHHOM OaBJIEHUN . OcTaTokK oumIaJn IocpencTBOM bIIam—
XpoMaTorpadum Ha  CcuIuKareje (15-40 wmMxwM, 12 T, CH,Cl,/MeOH
98,5/1,5). UncTeE bpaxruUm OO0 BeIVHAJIN u pPacTBOPUTETL

KOHLEHTPUPOBAJM IIPU I[OHMXEeHHOM IaBJIEHUM C [oJiydeHueM 2- (4-xJop-
2= (2-TUOPOKCUBTOKCHU) beHMII) —1— (5-dTop—6— (TPUOTOPMETOKCH ) MHIOJIMH—
l-mm)—-2—-( (3—MmMeTOokCU—5— (1H-1, 2, 4—TpHuaszoyi—1-mj) PeHnJI) aM1HO ) 3TaHOHAa
9 (210 MI') B BUIE paueMaTa. HeOospmyn  dpakKLmio (17 MI')
OOIIOJIHUTEJIBHO OuMllajiM I[IOCPEeICTBOM XpoMaToIpadum C obpalleHHOM
basolt (HenompmxHas ¢asza: YMC-actus Triart-C1l8 10 mxMm, 30x150 wmmM,
INOOBWXHadA ¢asza: I'paiueHT oT 50% NH4HCO;, 0,2%, 50% CHi;CN mo 0%
NH4,HCO;, 0,2%, 100% CHiCN) ¢ nojgydeHueMm 7 wMr. OfOecrneumBaln
3aTBepleBaHue ocTraTkKa [IOCPenCcTBOM JIMOQUIIM 3 a UM ns3 CcMeCu
pacTBopuTesen CH:CN (1 mia) u Bomum (4 M) .

SHaHTUOMEPE coeluHeHuda 9 (190 wMr) pasnessanu [IOoCPpeldCcTBOM
npenapaTUBHOM xupalibHOM SFC (HemomBmxHas odasza: Chiralpak® AD-H, 5
MKM, 250x30 wmM, IOOBMXHas @das3a: 65% COy, 35% EtOH (+0,3%
iPrNH,) ). IlepBHM DJIOUPOBAHHEM DHaHTMOMep (58 MI') pacTBOpAIM B

CHCN (2 w™i), pobaBiagaaM BoOy (8 MJI) M CMeChb JMOOUIM3MPOBAJIM C

IoJiydeHreM SHaHTHMoMepa 9A (58 wMI') B BuMIe IIOpollka. BTopon
BIIIOMPOBAHHEIM  2HaHTMoMep (59 wMr) pacTBopsaaum B CHCN (2 ™),
nobaByagaamM Bonmy (8 MJI) M CMeCchb JMOOMIM3MPOBAJIM C IIOJIYUYEHUEM

SHaHTHoMepa 9B (59 MI') B BuUIe OpPOIKaA.

CoenuueHne 9

H AMP (500 MI'u, DMSO-dg) & ppm 3,13-3,30 (m, 2 H) 3,72 (s,
3H) 3,70-3,80 (m, 2 H) 4,06-4,22 (m, 3 H) 4,42 (td, J=10,4, 6,3
T'u, 1 H) 4,97 (br s, 1 H) 5,82 (d, J=8,5 Tu, 1 H) 6,34 (s, 1 H)
6,66 (t, 01,9 Tu, 1 H) 6,82 (s, 1 H) 6,87 (d, J=8,2 T'u, 1 H)
7,03 (dd, J=8,2, 1,9 T'ny, 1 H) 7,15 (4, J=2,2 Ty, 1 H) 7,36 (d,
J=8,2 u, 1 H) 7,45 (d, J=9,8 Tu, 1 H) 8,14-8,18 (m, 2 H)

LC/MS (cmoco® LC-A): Ry 3,32 vmH, MH' 622

DHaHTHOMep 9A

H AMP (400 MI'u, DMSO-ds) & ppm 3,12-3,28 (m, 2 H) 3,72 (s,
3H) 3,69-3,82 (m, 2 H) 3,99-4,22 (m, 3 H) 4,42 (td, J=10,0, 6,8
T'm, 1 H) 4,96 (t, J=5,3 Tu, 1 H) 5,81 (d, J=9,1 Tu, 1 H) 6,34
(s, 1 H) 6,66 (t, J=1,8 Tuy, 1 H) 6,80-6,88 (m, 2 H) 7,02 (dd,
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J=8,1, 2,0 ru, 1 H) 7,15 (d, o~2,0 Tu, 1 H) 7,36 (d, J=8,6 Tu, 1
H) 7,45 (4, J=10,1 Tu, 1 H) 8,13-8,18 (m, 2 H) 9,13 (s, 1 H)

LC/MS (cmoco® LC-B): Ry 3,17 mMmH, MH' 622

[o]p?%: -35,1° (c 0,276, DMF)

XupalbHaga SFC (cnoco® SFC-B): Ry 2,75 w~mH, MH* 622,
XupaJibHada uucTtora 100%.

SHaHTHOMep 9B

‘H AMP (400 MI1u, DMSO-ds) & ppm 3,12-3,28 (m, 2 H) 3,72 (s,
3H) 3,69-3,82 (m, 2 H) 3,99-4,22 (m, 3 H) 4,42 (td, J=10,0, 6,8
T'm, 1 H) 4,96 (t, J=5,3 Tu, 1 H) 5,81 (d, J=9,1 Tu, 1 H) 6,34
(s, 1 H) 6,66 (t, J=1,8 Tu, 1 H) 6,80-6,88 (m, 2 H) 7,02 (dd,
Jg=8,1, 2,0 ru, 1 H) 7,15 (4, 0~=2,0 T'uy, 1 H) 7,36 (d, J=8,6 Twu, 1
H) 7,45 (4, J~10,1 Ty, 1 H) 8,13-8,18 (m, 2 H) 9,13 (s, 1 H)

LC/MS (cmoco® LC-B): Ry 3,17 mmu, MH' 622

[x]2°%: +32,3° (¢ 0,254, DMF)

XupasdbHasa SFC (cioco® SFC-B): R. 3,75 wmu, MH* 622,
XupaJibHasa uucToTa 100%.

Ooumep 10. CuHTe3 2- (4-xXJ0p—2— (2-TUIOPOKCUBTOKCHK) QeHUII) —2—
((3—-meTokCcU-5-(1H-1, 2, 4-Tpuaszoi—1-wuia) berHus) ammHo) —1— (4—MeTHUJI—6—
(TPUOTOPMETOKCH ) MHOOJIMH—1-1JI) 3TaHOHa (coenuHeHme 10) m xupajibHOE

pa3nesyieHre Ha 2HaHTMoMepe 10A u 10B.
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CuHTe3 IIPpOMeXyTOUHOI'O coeluHeHuss 10a

K pacteropy 2-MeTmii—4- (TpudTopMeTOKCH)aHMJIMHa [CAS 86256-59-
9] (10,0 T, 52,3 MMOJB) B IMOKCaHe (20 wuI) nDo0aBJIaIn
TEUOTOPYKCYCHEY aHTuIpun (8 wmjia, 57,2 MMOJL). PeakKIMOHHYID CMecCh
lepeMellBaJin npu KOMHaTHOM TeMIlepaType B TeueHNe 1 u,
PeakKUMOHHYK CMECH KOHLEHTPMPOBAJM IIpU  IIOHWXEeHHOM  IOaBJIEHUM.
OcraTok pacHnpeneyadaan Mexny EtOAc m 1 H. HCl. &ase pas3mesisin.
OpraHnueckyw OGaszy IMIPOMHBAIM C IIOMOIBK HACHIMEHHOTO pacTeopa NaHCO;
B BOOE, H,O " COJIEBOTO pacTreopa, BEICYIIUE aJIn Hano Na»S0y4,
duJIE TPOBAIN n KOHLUEeHTPUPORBAaJN npu IIOHVDKEHHOM  IaBJIEHUU C
[IOJIYUEHMEM 14,7 T 2,2,2-1pudTop—N—- (2-MeTUII-4~-
(TpudpTOpMeTOKCHU) beHMIl) auleTaMuga 10a B Bume  06eJloT’o  [IOPOIIKA.
CoenrHeHMe TIPMMEHAJM Ha CcJelyomer cTaiuy 0e3  IONOJHUTeJILHOM
OUMCTKU.

CHHTe3 MNIPpOMeXyTOUHOI'0 coemuHeHuss 10c

K yxkcycHomy aHTUmpuny (11,4 wia, 61,1 MMOJB), OXJaXIEeHHOMY
npu 0°C, @mobaBianaM 0o kamwiaaMm 70%  asoTHyo Kucjaory (3,9 i) .
HoBaBiyanu IIOPLUM AMA 2,2,2-1tpudTop—N- (2-MeTUII-4—

(TpUdTOPMETOKCHU ) QEHWII) alle TaMUI 10a (5 I, 17,4 MMOJIb ) "



54

PEaKLUMOHHYI CMeCh HarpeBaiu npu 55°C B TeuenHme 12 u. Tocje
OXJIaXIeHMA IO KOMHATHOM TeMIepaTyph PeaKIMOHHYID CMech pa30aBJIain
¢ noMombl EtOAC m nOpoMeBanmM ¢ nomomsi H,O. OpraHuMueckyn dasy
[IPOMHEHEAJIM COJIEBHM PACTBOPOM, BHCymMBaJM Hal Na,SO4, OUIbBTpOBaAJIM U
KOHIEHTPUPOBAaJM IIPpM TIOHWXeHHOM »aBJjieHMM. OCTaTOK pPacTBOPAIM B
MeTaHoJe (46 w™i). [JoBaBasimu 2 M K,CO; (23 ™, 46 MMOJB) M
PeakKUMOHHY CMech HarpeBaym npu 70°C B Tedenue 4 u. JoBaBiaian
OOIIOJIHMUTEJIbHOE  KoJmMdecTBO 2 M K,CO; (10 w1, 20  MMOJIb) u
pPeakKUMOHHY cMeCh HarpeBasm npu 70°C B TeueHMe 12 u. PeaKLUMOHHYD
CMEeCh YaCTUYHO KOHIEHTPUPORBAJM  I[IPM  IOHWXEeHHOM  OaBJIEHUM  C
yoajeHreM MeTaHoJia. OCTaTOK »BKCTparrMpoBajiu ¢ Hnomomeiln EtOAC.
OpraHnueckyrn ¢as3y IOpOMHEBaJIM C nomomsl H,O M CoJIeBOT'O pacTBOpa,
BHICYIIMBaJIN Harn Na,S0y4, dMILETPOBAJIML U KOHIeHTPUPOBaJIU opu
[IOHIVDKEHHOM OaBJIeHUN . OcTaTokK oumIaJn ocpencTBOM G-
XpoMaToTrpaduy Ha CHUIMKaTreJle C I[IpuMeHeHMeM TIpaaueHTa EtOAc (or
20% nmo 50%) B renTaHe C IOJyYeHMeM 3,6 T 2-MeTWUJI-6—HUTPO—4-—
(TpudTOPMEeTOKCHK ) aHUIIMHa 10c B BUIe XeJITOI'O TBEepHOT'O BelleCTBa.

CuHTes3 NIpOMeXyTOUHOI'O coemuHeHuss 10d

K  pacrBopy 2-MeTuj—-6-HUTPO—4- (TpudTOopMeTOKCH) aHMIIMHa 10c¢
(1,8 o, 7,69 MMOJIE) B YKCycHOM kmcijiore (10,9 M) pmoBaBJdaM IIo
KallJlAM pPacTBOp HuUTpuTa HaTpusa (0,806 1©, 11,7 MMmoss) B H,SO,/H,0
(2w, 1/1). PeakKUMOHHYID CMeCh IIepeMellMBaiM IOIpY KOMHaTHOM
TeMIIepaType B TedeHue 30 MmH. J[JoOarjadaamu H,O (22 MJI) M MOYUEBUHY
(0,802 o, 13,4 mMoJb). UYepez 10 MMH. IOIpM KOMHATHOM TeMIlepaType
no®aBJgaaM IO KallJlaM pacTBoOp Mommma kagus (1,7 ©, 10,2 MMOJIB) B
H,O (11 ™). PeaKUMOHHYK CMeCh IIepeMelMBaay TIIpU KOMHAaTHOM
TeMIlepaTrype B TeueHUE 30 MWH. Kemqroe TBEepIOe BeeCTBO
OTOUIIL TPOBHBAJIN, OpoOMEHBaAJIM C  IHomombio H,O ¥ BHCYymMBaIM C
noJgydenveM 2,4 10 2-mom-1-MeTUJI-3-HUTPO-5- (TpudTOopMeTOKCH) BDeH30JIa
l10d.

CuHTe3 IpoMexXyTouHOI'o coemuHeHusi 10e

K pacTBOpYy 2-%0on-1-MeTUJI-3-HUTPO—-5— (TpudTopMeTOKCH) OeH30IIa
1o0d (3,5 o, 10,0 Mmoser) B EtOH (30 M) pobGaBaanm pacTBop NH4C1L
(2,7 », 49,9 Mmosb) B H,O (30 mMi). PeaKUMOHHYK CMeChb HaTl'peBalu
npu 50°C. JoBaBaanu xejes3o (2,6 1, 46,9 MMOJLE) U pPeaKLMOHHYD
CMECEH HaTpeBaJM C OOpaTHHM XOJIOOWJIEHUKOM B TedeHre 40 MmH. Ilocie
OXJIaXIeHM oo KOMHaTHOM TeMIIepaTypPH PEeaKLIMOHHYI CMECH
buabTpoBanM uepes Celite®. Teepnbe BemecTBa IIPOMEBAJM C IIOMOMLIO
EtOH. OuabTpaT YaCcTHMUHO KOHLUEHTPUPOBAJM IIPM IIOHMXEeHHOM OaBJIeHUU

C vynmajeHueM EtOH. OcTaTok pasfendaan Mexny EtTOAC M HaCHIEeHHBM
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pacTtBOopoM NaHCO; B BOIe. ®asel  paszpensanu. OpraHuMueckyn dasy
INIpOMHEAJNIM C noMomb H,O ™M CoJleBOTO pacTBOpa, BHCYIIMBAaJIM Ham
Na,S04, OMUIBTPOBAJM ¥ KOHIEHTPUMPORBAJM IIPU IIOHWXEHHOM IaBJIEHUM.
OCTaTOK OuMIlal M I[IOCPeICTBOM QJBIM-XpoMaTorpadmMM Ha cCcuamukKareje cC
nIpMMeHeHMeM TI'panueHTa EtOAC (or 0% mo 25%) B renrTaHe cC
noJydeHveM 2,9 1T 2-mon-3-MeTuj-5- (TpudpTopMeTokcH) aHuarHa 10e B
BUIE XeJITOT'O Maca.

CuHTes IPOMeXyTOUYHOI'O coemuHeHus 10f

PacTBop 2-mom—-3-MeTwmyi—5- (TpudTopmMeToKCcH) aHuarHa 10e (2,9 1,

9,1 MMOJIE) B TpuURTMIaMMHe (23 M) »Oera3uMpoBaJiM C IIOMOIBK apl'oHa

B TeueHne 15 MMWH . HobaBJian
nuxJjopbuc (TpudeHnundocdmH) nasyanmm (I11) (0,327 1, 0,47 w™MMOJIB),
vooun menu(I) (0,164 », 0,86 MMOJBb) UM TpUMeTHUICHUIMIaueTusieH (1,8
MiI, 13,1 MMOJIB) . PeaKLMOHHYI CMeCh HarpeBaJu nopu 65°C B TeueHue

12 . [Tocae OoXJlaXOoeHMrnd IO KOMHAaTHOM TeMIIepaTyYypPE PeaKIVMOHHYIO

cCMecChb paszbaBiudaiau c nomombil H,O M sKcTparmpoBasM C noMombio EtOAcC

(3x) . OpraHmueckue OGa3H OOBEIMHANM, [OIPOMEBaJM C noMomel H,O u
COJIEBOTO pacrBopa, BLEICYUIIMB a&JIA Hano Na,S0y, GUIIE TPOBAJIN u
KOHILEHTPUPOBAJIA npu [IOHMXEHHOM ODaBJIEHUMA . OcTaTok ouummaJm

mocpelncTBOM  QJsm-XpoMaTorpaduy Ha  CuJIMKarejyie C  IIPUMEeHeHMeM
rpamnmueHTa EtOAc (or 0% mo 20%) B remnTaHe C IOOJydeHMEM 2,6 T 3—
MeTUJI-5— (TpudTOopMeTOKCH ) —2— ( (TPUMME TMJICUIIMII) 2 TUMHWJI) auuirHa 10f B
BUIOE OpPaHXeBOI'O MacJa.

CHUHTe3 IIpOMeXyToOuHOI'o coemuHeHusi 10g

K pacTBOpPY 3-MeTuJI-5— (TpUPTOPMETOKCHU ) —2—
( (TPUMEe TUJICUIIMII) 2 TUHWII) aHnuivHa 10f (2,7 ©», 9,3 MmMosas) B NMP (27
MJI) @mobamjgsgiam tBuOK (3,1 1o, 27,8 MMOJIb). PeaKIMOHHYID CMecChb
HarpeBaJsiu Opu 80°C B TeueHme 4 u. Ilocsle oxJlaXOeHMd OO KOMHATHOM
TeMIIepaTyPH  PeaKUMOHHYI CMechk pasbaBiadaM ¢ nomMomepin H,O w©
BKCTParnpoBau C IIOMOIILIO EtOAc (2x) . OpraHnuyeckKue a3
ODBEeIVHANN, [IpoMEBaJIM C noMoumeswn H,O m  CoJIeBOTO  pacTBopa,
BHICYMIV B aJIN Hano Na,S0y4, duIbTpOBAIM U KOHIIEHTPUPOBAJIN npu
[IOHM)XEHHOM OaBJIeHUN . OcTaTok oumnmam [IOCpPenCTBOM birom—
XpoMaToI'paduy Ha CuiankKarejie C IpuUMeHeHUeM I'panueHTa ETLOAc (oT 0%
no 20%) B TrenTaHe C nojJydeHueM 1,7 1 4-MeTuI—6— (TpUOTOPMETOKCHU) —
1H-munosia 10g B BUIOEe OpaHXeBOI'O Macja.

CuHTe3 HOpoMexXyTouHOI'o coemuHeHmsi 10h

lMpn 0°C BHs;—mupunme (1,2 M, 11,6 MMOJIE) HOOaBJANM IO KallJIAM
K pacTBoOpy 4-MeTmi—6- (TpudpTopMeTokcu)-1H-munoyga 1l0g (0,5 ©m, 2,32

MMOJIL) B EtOH (3 w™Mj). MenmsieHHO pmo®aBJjigaM IO KamwidM 6 H. HC1 (6
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MIT) npu IOONepXaHMM TeMmIepaTyps peakuumu Hmke 10°C. CMmech
nepeMemmeanar npu 0°C B TeueHue 3 u. Jobaejasaiau Bomy (12 M) u
IIOBEIMAJM OCHOBHOCTE CMecH IO pH 8-9 C noMOombK KOHIEHTPUPOBAHHOTO
pacreopa NaOH B BOHe (TeMlepaTypy peakUUM IIOOOEPXUBAJIM HIXE
20°C) . CMech BKCTpalMpoBaJlM C IIOMOmBD EtOAc. OpraHMUECKUM CJIOMN
IPOMEBAJM BOIOM, BHCymMBaJM Han MgSO,, OOUIBTPOBaIM M PaCTBOPUTEJb
BHIIAPMBAJM IPM IIOHMWKEHHOM HIaBJIeHUMM. [JoBaBIAIM TOJYOJ M PacTBOP
KOHILIEHTPUPOBAJIM IIPY IIOHMKEHHOM JaBJIEHUM C IoJydeHuem 450 wMr 4-
MeTUJI—6— (TpudTOopMeTOKCHK ) MHOOJIMHa 10h.

CuHTes3 IIPOMeXyTOUYHOI'O coemuHeHmss 101

CMechk 4-MeTwii—6- (TpudTOopMeTOKCH) MHOOJMHa 10h (163 wmr, 0,75
MMOJIb ) , 2= (2= (2= ((TpeT— Oy TUIIOMME TUJICUJINII) OKCHU ) DTOKCHU) —4—
xJjopbeHnir) —2—- ( (3—-MeTokcu—-5-(1H-1, 2, 4—-Tpuasoj—1-
Wi1) QeHMJI) aMMHO ) YKCYCHOM KucjoTel 5d (400 wmr, 0,75 wmoss), HATU
(428 M7, 1,13 MMOJB) W IMM3ONpONMJISTMIaMuHa (372 Mk, 2,25
MMOJIB) B DME (3,8 M) IepeMemMBaM IIPpYM KOMHATHOM TeMIepaType B
TeueHre 2 u. CMech pasfaBiasaaM BoIoM. IIOJIYUEHHEM  CMOJIMCTHMN
MaTepraJl IoTJiomalM ¢ nomMombio EtOAc. OpraHMUecKHMM CJIOM IIPOMBIBAJIU
c nomombio 10% pacTBOopa K,COs B BOIEe, BOIOM, BHCymMBaJM Had MgSQOy,
OUILTPOBAIML M PaCTBOPUTEJb KOHLEHTPUPOBAJM  IIPU  IOHMXEHHOM
oDaBjeHun. CoeOMHEHMe OuMlajiM I[IOCPEemCTBOM OQism—xpoMaTorpadmm Ha

cumkarese (15-40 mMxM, 24 1T, TpaiuedHT TenTad/EtOAc or 80/20 1o

70/30) . UucTHe OQpakKuuMM OOBEOMHANM M PacTBOPUTEJ: KOHIEHTPUPOBAJIM
npm [IOHVYKEeHHOM IOaBJIEHUU c IIoJIy4deHMeM 2= (2= (2- ( (TpeT-
OY TUIIOMME TUJICUIINII) OKCHU ) DTOKCH ) —4—xJopdeHni) —2— ( (3—-mMeTokCcu—5- (1 H-

1,2,4-1tpuaszoy—1-mj) peHns) aMrMHO ) —1— (4—-MeTmJI— 6—
(TPUOTOPMETOKCHU ) MHNOJIMH—1-1JI) 3TaHoHa 101 (226 wmr).

Cuures coemuHeHuss 10 mM XupalbHOEe paBIejieHre Ha DSHaHTUOMEPH
10A u 10B

lIp 5°C B mortoke N, 4 M HC1l B muokcadHe (772 My, 3,1 MMOJB)
noBaBJIaJIn jgfe) KallJIaM K pacTBoOpy 2= (2= (2—( (TpeT-
OY TUIIOMME TUJICUIINII) OKCU ) DTOKCH ) —4—xJopbeHni) —2— ( (3—mMeTokcu—5- (1 H-
1,2,4-1tpuaszon—1-mi) deHns) aMrMHO ) —1— (4—-MeTmJI— 6—
(TP TOPMETOKCHU ) MHOOJIMH—1-1JI) 3TaHoHa 10i (226 wmr, 0,31 MMOJB) B
MeOH (4 wia). PeaklUMOHHYI CMeChb IepeMellMBalM [OpM KOMHAaTHOM
TeMreparType B TeueHMe 1 u. CMech oxJaxnair no 0°C, M[OBHIIAIM ee
OCHOBHOCTE ¢ noMomei 10% BoOOHOTO pacTBopa K,CO3 M 3KCTparnpoBaliv
c nomombio EtOAc. OpTraHMUeCKMM CJIOM OTHeJdasM, I[IPOMEBAaJM BOOOM,
BHCYIIMBaJIM Han MgS0,, OMUIBTPpOBaJIM M PaCTBOPUTENE KOHLEHTPUPOBAJIU

Ipm IIOHMXEeHHOM TaBJIEHNN . OcTaTok odumimaJim IIOCpelCTBOM biiom—
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XpoMaToTrpadmum Ha  CcUuInKareje (15-40 wmMrM, 12 T, CH,C1l,/MeOH
98,5/1,5). BTopyn OUMCTKY IMIPOBOIMUIIM IIOCPEOCTBOM XpoMaToTpaduu C
obpameHHOM ¢asoM (HenomBmxHasa ¢aza: YMC-actus Triart-Cl18 10 wMKM,
30x150 MM, nomBwxHas Gaszsa: TI'palueHT oT 55% NH4HCO;, 0,2%, 45%
CHsCN mo 0% NH4HCOs;, 0,2%, 100% CH,CN). UmcTeHe OQpakuuM OOBEIVHIIN
M pacTBOPUTEJE  KOHUEHTPUMPOBAJJM IIPM  [HOHWKEHHOM  IOaBJIEHUMM C
[IoJIydyeHreM 2— (4-xJIop—2— (2—-TUOPOKCUBTOKCU) beHMII) —2— ( (3—MeTOoOKCHU—5—
(1H-1, 2, 4—rpuazoin—1-wui) peHuy) aMrMHO ) —1— (4—MeTujI—6—
(TPpUOTOPMETOKCHU ) MHOOJIMH—1—1J1) 3TaHoHa 10 (78 MI') B BMIe palleMara.
OBecrieunsam 3aTBEplIeBaHue HeOOoJIbION bpaxuum IOCPEenCTBOM
pacTupanya ¢ CHi;CN/IMM3ONPONIMIIOBEIM 20MPOM C IIOJIYyUeHVEM COeOUHEeHWS
10 (9 wMp). OcTaBlleecd KOJMUECTBO IIPUMMEHANIM OJIA pasdeJieHud
SHaHTUOMEPOB coenuHeHMsa 10 DOCPenCTBOM IIpelapaTUMBHOM XUpaJibHON
SFC (”HenomBuxHasg ¢asa: Chiralpak® AD-H, 5 wmkM, 250x30 MM,
IIOOBWXHasA Qasa: 60%  COy, 40% 1PrOH). [IlepBHM  DJIOMPOBAHHEIM
SHaHTuoMep (27 wMr) pacTteopsaau B CHRCN (2 wi), @nobGapiasaau Bomoy (8
MJI) ¥ CMEeCh JIMOQUIM3UPOBAJM C IOJydyeHMeM sHaHTMoMepa 10A (25 wmr)
B BULOE [IOPOIIKaA . BTopol = SJIOMPOBAHHEM  DHAHTHOMED (28 MI')
pacTeopsaM B CHCN (2 ™), @mobarjsaaM Bomoy (8 M™MJI) ¥ CMecCh
JIMOQUIIMBMPOBAJIM C IIOoJIydeHMeM 5sHaHTHMoMepa 10B (22 wMI') B BUIE
IIopouKa.

Coemnuenmne 10

H AMP (500 MI'u, DMSO-dg) & ppm 2,21 (s, 3 H) 3,01-3,13 (m,
2 H) 3,72 (s, 3H) 3,70-3,82 (m, 2 H) 4,08-4,22 (m, 3 H) 4,40-
4,48 (m, 1 H) 4,98 (t, J=5,4 Tu, 1 H) 5,82 (d, J=8,5 T'u, 1 H)
6,35 (br s, 1 H) 6,66 (s, 1 H) 6,82-6,90 (m, 3 H) 7,02 (dd,
J=-8,4, 1,7 Tu, 1 H) 7,15 (4, J~1,6 Tu, 1 H) 7,36 (d, J=8,2 Tu, 1
H) 7,89 (s, 1 H) 8,16 (s, 1 H) 9,13 (s, 1 H)

LC/MS (cmnoco® LC-B): Ry 3,26 MmH, MH' 618

SHauTHuoMep 10A

H AMP (500 MI'u, DMSO-ds) & ppm 2,21 (s, 3 H) 3,01-3,14 (m,
2 H) 3,72 (s, 3H) 3,71-3,83 (m, 2 H) 4,07-4,22 (m, 3 H) 4,44
(td, J=10,2, 6,5 T'u, 1 H) 4,98 (t, J=5,5Tu, 1 H) 5,82 (d, J=8,5
T'm, 1 H) 6,35 (s, 1 H) 6,66 (t, J=1,9 Tu, 1 H) 6,81-6,90 (m, 3
H) 7,02 (dd, J=8,4, 2,1 Twu, 1 H) 7,15 (4, J=1,9 Tu, 1 H) 7,36
(d, J=8,2 Tu, 1 H) 7,89 (s, 1 H) 8,16 (s, 1 H) 9,13 (s, 1 H)

LC/MS (cmoco® LC-B): Ry 3,26 MmH, MH' 618

[o]p%%: —-38,4° (c 0,279, DMF)

XupalbHaga SFEC (cnoco® SFC-F): Ry 1,41 w~mH, MH® 618,

XupaJibHad uducTtora 100%.
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SHauTHuoMep 10B

H AMP (500 MI'u, DMSO-ds) & ppm 2,21 (s, 3 H) 3,00-3,14 (m,
2 H) 3,72 (s, 3H) 3,71-3,82 (m, 2 H) 4,06-4,23 (m, 3 H) 4,44
(td, J=10,1, 6,9 Tu, 1 H) 4,95-5,02 (m, 1 H) 5,82 (d, J=8,5 Twu,
1 H) 6,35 (s, 1 H) 6,66 (t, J=1,7 Tu, 1 H) 6,82-6,90 (m, 3 H)
7,02 (dd, o=8,5, 1,9 a1, 1 H) 7,15 (d, J=1,9 Tu, 1 H) 7,36 (d,
J=8,2 I'u, 1 H) 7,89 (s, 1 H) 8,16 (s, 1 H) 9,13 (s, 1 H)

LC/MS (cmoco® LC-B): Ry 3,26 MmH, MH' 618

[o]p?%: +37,5° (¢ 0,299, DMF)

XupalbHaa SFC (cioco® SFC-F): R. 1,82 w»mu, MH' 618,
XupaJjibHada uucTtoTra 100%.

OpmMep 11. CuHTe3s 4- (b—xjop—-2-(1-((3—-MeTOKCHU—-5—-(1H-1,2,4-

Tpra3oJ—1-mi) deHWII) aMUHO ) —2—0KCO—2— (06— (TpudTOPMEe TWII) MHOOJIMH—1—
WJI) 3TWUJI) beHokCcH) Oy TaHOBOM KMCJIOTH (coemmHenre 11) u XupaJlbHOE

pasmnesieHre Ha SHaHTMOMepwel 11A m 11B.
c Br\/\)oj\ok c 1) 175 M L]I_IMDS B Cl

THF
Q_«D Cs5C03, DMF THF, -78°C, 15 mun., o S
HO \\—}% . E0  Br A\—}%
TR c

bet K. T., B TeueHHe E© 2) CISiMe;, -78°C,
b HOYH 15 mun.

3)NBS, -70°C, 1 4.

Q & %W»?Q W\A»p@

—_—

CH:CN/iPr.NEt ‘ K. T., 1 4. 1a N
65°C, 24 q, 1c

Cl
%’ ?]/\/\ HO}I/\/\
i g HCl@Ms ©  ° pre
Q ,uHOKcaHe) e F /@
L\ ) 5°C, 349,K. T., N

HATU, 1Pr:NEt .
DMF, k. 1., 2 u. e 8y, 1
XupansHoe
pasneneHHe
OnantHoMeps! 11A u 11B

CuHTe3 NIPOMeXyTOYHOI'O coeluHeHuss lla

K cycneHzun s»TuiI-2- (4-xJop—2-TuigpokcubeHn) alierata 4b (8,5
r, 39,6 MMmosbk) M Cs,CO3 (25,8 1, 79,2 Mmosb) B DMF (130 MiI) mpwm
10°C moBaBjaaM II0 KaljiaM TpeT—0yTmi—-4-0pombyTanoar [CAS 110611-
91-11] (7 wua, 39,6 wMMoJIB). CMech IepeMemMBaaM OPpM KOMHATHOM
TeMIlepaType B TeueHMe HouM. CMech paszbaBisanmM ¢ nomomsi EtOAC u
BOoOH. CJIOM I»OeKaHTUpoBaM. OpTaHMUeCKUNM CJIOM IIpOMHEBAaJIM BOIOM,

BHICYIIMBAJIM Han MgSO,, OMILTPOBAJM ¥ PACTBOPUTEJE KOHIEHTPUPOBAJIN
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IpY  [IOHMXEHHOM HaBJjieHMM. OCTaTOK OuMajM I[IOCPeICTBOM  QJIBM-—
xpoMaToTpadum Ha cuamurkareyge (15-40 wmxm, 120 1, TenTau/EtOAc
90/10) . UmcToe oOpakuuy OOLeOIMHSIIM M KOHLUEHTPUPOBAJIM OO CYXOTO
COCTOSAHUSA c [IOJIYUEeHMEM ToeT-0yTMII-4— (5—xJ0p—2- (2—3TOKCU—-2—
OKCOBTUI) peHOKCH) OyTaHoaTa 1lla (12,7 7).

CuHTe3 IPOMeXyTOYHOI'O coemuHeHus 1lb

B kxomnby zarpyxaigu 1,5 M LiHMDS B THF (23,5 mMiu, 35,3 MMOJB)
B rnortoke N, M pacTBOp OxJaxnajau no -78°C. JoGaBjaany IO KalllsaM
pacTBoOp TPeT-0yTUII—4— (5—XJIop—2— (2—-3TOKCU—2—
OKCOBTUJ) peHoOkCH) OyTaHoaTta 1lla (6,3 r, 17,6 Mmmosar) B THE (60 i)
M CMechb IepeMmemmBajgu Ipu -78°C B TeueHume 15 wMmH. JobaBiaaim
xJIOpTpuMeTHUJIcuiIad (3,6 M, 28,3 MMoub). Yepes 15 mMmH. mpu —-78°C
nodasiugaam N-OpoMcykKUuMHMMMD (3,77 1, 21,2 MvoJb) B THFE (40 Mi) u
cMech ImepeMmemmBany npu —-70°C B TeueHue 1 U. PeaKLUMOHHYI CMeCh
TacuiM BOIOM U BKCTpalMpoBajiM C Iomombio EtOAc. OpraHMUeCcKMM CJIOM

OTHeJIgaV, TI[IPOMBIBAJIM BOIOM, BHCYMMBaJIM Ham MgSO,, oOMIbLTPOBAIM U

PacTBOPUTEIb KOHILeHTPUPORAJINU npu MIOHIMXEHHOM OaBJIeHUN c
[IOJIYyUYeHUEM TpeT-0yTUII—4- (2— (1-BpOoM—2-2TOKCU—2—0KCOBTUJII) —5—
xJIopdeHoOKCH ) OyTaHoaTa 11b (7,6 T). CoengMHeHue IIPYMeH AJIN

HellOCPpeACTBEHHO Ha CJlefyplel cTamIuu peakuuy ©0e3 IOMNOJIHUTEJILHOM
OUMICTKMH.

CHHTe3 NIPpOMeXyTOUHOI'O coeluHeHuss llc

K pacrBopy 7Tper-0yTmi—-4- (2—(1-0pOoM—2—-3TOKCHU—2—0KCOBTUII) —5—
xJoppeHokcu) OyTaHoarta 1llb (7,6 r, 17,4 wmmosab) B CHsCN (140 wmI)
IpY KOMHATHOM TeMlepaType Io0aBJIAIM IUMUBONPONMUISTUIaMMH (4,8 M,
27,9 MMOJIb) u 3-MeTokcu—-5-(1H-1,2,4-Tprasoj—1-1i) aHuJINH [CAS
1220630-56-7] (4 1, 20,9 MMmoJsis). CMecCh MepeMemMBaJM NOpu 65°C B
TedyeHre 24 u. CMmechk paszbaBiagaam c nomombi EtOAcC, [OpoMHBaJIM C
noMomeo 0,5 H. HC1l (OBaxOowe) M BOIOH. OpTaHUUECKMM CJIOV BHCYIMBAJIU

Hal MgSQy, buILTpOBaIM M PacTBOPUTEJE  KOHIEHTPUPOBAJM  IIPU

TIIOHVXEHHOM OaBJIEHUN . OcTaTokK oumImaJIn ocpelCcTBOM GIIam—
XpoMaTorpadpnm Ha CHUJIMKareJe (15-40 MKM, 120 T, TpalIueHT
TenTtad/EtOAc or 85/15 mo 70/30). UucTee oOpakuuy OOBLEOUHSIU U

KOHUEHTPUPORBAJM OO CYXOI'O COCTOSHUA C I[OJIYY4eHMeM TpeT—O0yTuii—4-
(5—-xJjop—2—- (2-sTOoKCU—1- ( (3—MeTOKCU—-5—-(1H-1, 2, 4—-Tpuazoyua—1-
MJI) PeHMJI) aMMHO ) —2—0KCOo2TuJI) peHOKCH) OyTaHoaTa llc (6,6 1).

CuHTes IIPOMeXyTOUYHOI'O coemuHeHms 11d

Cmeck Tper-0OyTmi—-4- (5—xjop—-2- (2-3T70KCU—-1- ( (3—MeTOKCHU—-5— (1H-
1,2,4-1tpraszon—1-m1j) GeHnJI) aMMHO ) —2—0KCO2TWJI) PeHOoKCH ) OyTaHoaTa 1llc

(6,6 7, 12,1 MMOJIBE) M MOHOTMIpPAaTa IMUAPOKCHUma Jmtusa (1,52 r©, 36,3
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MMOJIL) B THF/BOme (1/1) (160 ™) mHDepeMemMBalM OIpYM KOMHaTHOMU
TeMIlepaType B TeueHme 1 u. CMech pasbaBiasaamM BOIOM. BoOOHEM
pacTeoOp MeOJIeHHO I[IOOKMUCJIANM C IIoMombl 3 H. HCl M skCcTpalMpoBaJu
¢ nomMombpin EtOAc. OOBeIMHEHHEE OpPTaHUUEeCKMEe CJIOM BHCYIMBAJM Hal
MgSQ,, OUIBTpOBAJIM M PaACTBOPUTEJE KOHLEHTPUPOBAJNM IIPU IIOHWXEHHOM
OaBJIeHUM C TIoJydeHueM 2- (2—(4- (rpeT-0yTOoKCHU)—4—0oKCODyTOKCHU) -4~
xJjopdeHm) —2—- ( (3—-meTokcu—-5-(1H-1, 2, 4—-Tpuazsoj—1-—

W) QeHWJI) aMMHO ) YKCYCHOM KMUCJIOTH 11d (6,2 1) . HeouumeHHBEM OPOOYKT
IPUMMEHAJM Ha CJeOyRmel cTamuy 0e3 IONOJIHUTEJIBEHOWM OUMCTKU.

CuuTes IIPOMEeXYyTOYHOI'O COeIMHEeHUA 1lle

CMeck 6- (TpudTopMeTmi) MHOoJMHa [CAS 181513-29-1] (290 wmr,
1,55 mmode), 2—-(2-(4-(Tper—0OyTOKCU)—-4-0KCOBYTOKCH) —4—XJIOpbeHnII) —
2= ((3—-meTorcu—-5-(1H-1, 2, 4—Ttpra30j—1-mj) beHMJI) aMUHO ) YKCYCHOM

kucJjgoTe 11d (800 mr, 1,55 wmosb), HATU (880 wMr, 2,32 MMOJBb) M
OUMBOIIPONUIIS TUIIaM/HA (770  w™MKJI, 4,64 MMOJIb) B DMF (30  wi1)
IIepeMellMBajY I[IpM KOMHATHOM TeMIepaType B TedeHue 2 Y. CMech
pasbaBisaau BomoM. OcaZok OTOMILTPOBHBAJM, I[IPOMHBAIM BOLOOM U
norJjiomajgu ¢ nomomeilo EtOAc. OpraHMUeCKUIM CJIOM I[IPOMEIRAJIM BOIOM,
BHICYIIMBAJIM Han MgSO,, OQMUIBTPOBAJIM M PACTBOPUTEJE KOHLEHTPUPOBAJIU
npu TIOHMKEHHOM OaBJICHUN . OcTaTok KPpUCTaJlJIN30BaJIN ns3
OIMM3OIPONMIIOBOTO 20Mpa  C IOoJydeHueM Tper—-0yTui—4- (5-xjop—-2—-(1-
((3—mMeTOKCU—-5—-(1H-1, 2, 4—Tpuaz3oiy—1-mj) peHnJI) aMMHO ) —2—0KCO—2— (6—
(TpudTOPMETUII) MHOOJIMH—1-1JI) 2TUJI) peHoKcHU) OyTaHoaTa lle (500 mr).

Cuures coemuHeHMss 1l M XupallbHOEe paBIejieHre Ha DSHaHTUOMEPH
11A n 11B

PacTrBOD Tper-0yTmiI—-4- (5—-xjop—-2—- (1-( (3—MmMeTOKCU-5—- (1H-1,2, 4-
TpMa30Ji—1-mJ) eHWJI) aMUHO ) —2—0KCO—2— (6— (TpudTOpPME TWUJII) MHOOJINH—1—
W) 2TWJI) peHokcHu) OyTaHoaTta lle (500 mr, 0,729 mmojsnr) B 4 M HCL B
nrnokcaHe (5 wiI) nepememmBasu opu 5°C B TeueHme 3 U. U IIPHU
KOMHaATHOM TeMIepaType B TeueHue 8 u. O0camokK OTOUILTPOBHBAJIMA,
[IPOMEBAJIM C TIOMOMNBID IOMOKCAaHa/IUM3ONPOIMIOBOTO 32dVpa ¥ BHCYMIMBAJIN
c [IoJIydeHreM 4— (b—xmyop—-2-(1-( (3—mMeTOKCU—-5—-(1H-1, 2, 4-Tpuazoja—1-—
Wi1) QEHWJII) aMUHO ) —2—0KCO—2— (6— (TpUdTOpPMe TUJI) MUHIOJIUH— 1 —
W) 5TuJl) deHokcH) OyTaHoBoM kucJoTe 11 (430 mr, 0,4 H,O (ompemejieHO
[IOCPelCTBEOM TUTPOBAaHMA) ) B BUIOe palleMaTa.

SHaHTUOMEPH COeIVHEeHU A 11 pasnesanu NIOCPEenCcTBOM

npernapaTuBHOM XupaJibHOM SFC (HemomBukHas dpasa: Chiralpak® AD-H, 5

MKM, 250x30 MM, nOomBMXHasa ¢aza: 65% CO,, 35% EtOH). ObecneumBaimu
3aTBepleBaHme IepBOTO DIIOUPOBAHHOTO DHaHTHOMEepa (80 MI')

IIOCpenCTBOM TUTPOBaAHMA C ITOMOIIEIO HeTpOﬂeﬁHOPO
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sdUpa/IUUsSOIPONMIIOBOTO 50Upa ¢ I[oJydeHMeM 5SHaHTuMoMepa 11A (65

MT) . ObecnieumnBalu 3aTBepleBaHue BTOPOTO BIIIOUPOBAHHOT'O
SHaHTHOMEPA (126 MI') [IOCPenCcTBOM TUTPOBAHUA C IIOMOIIBIO
IIeTPpOJIEMHOTO sbupa/oIUM30IPONINIIOBOTO 30upa c [IOJIy4YeHNEM

sHaHTHMOoMepa 11B (110 mr).

Coemuuenne 11

H AMP (400 MI'u, DMSO-dg) & ppm 1,94-2,02 (m, 2 H) 2,31-2,42
(m, 2 H) 3,15-3,35 (m, 2 H) 3,73 (s, 3 H) 4,01-4,24 (m, 3 H)
4,22-4,49 (m, 1 H) 5,73 (s, 1 H) 6,34 (s, 1 H) 6,67 (s, 1 H)
6,82 (s, 1 H) 7,02 (dd, o=8,1, 2,0 I'u, 1 H) 7,13 (d, J=2,0 Tu, 1
H) 7,33 (4, J=8,0 Ty, 1 H) 7,38 (4, J=7,6 Tu, 1 H) 7,45 (d,
Jg=7,6 I'u, 1 H) 8,16 (s, 1 H) 8,38 (s, 1 H) 9,15 (s, 1 H)

LC/MS (cmoco® LC-A): R¢ 2,70 MmH, MH' 630

SHaHTHMOMep 11A

H AMP (500 MI'u, DMSO-ds) & ppm 1,98 (br s, 2 H) 2,28-2,45
(m, 2 H) 3,13-3,29 (m, 2 H) 3,74 (s, 3 H) 4,02-4,17 (m, 3 H)
4,36-4,44 (m, 1 H) 5,74 (br 4, J=8,5 T'uy, 1 H) 6,35 (br s, 1 H)
6,68 (s, 1 H) 6,80-6,88 (m, 2 H) 7,03 (br 4, J=7,9 T'u, 1 H) 7,14
(s, 1L H) 7,33 (4, o=7,8 T'u, 1 H) 7,37-7,40 (m, 1 H) 7,46 (br d,
Jg=7,6 Tu, 1 H) 8,16 (s, 1 H) 8,39 (s, 1 H) 9,16 (s, 1 H) 12,13
(br s, 1 H)

LC/MS (crnoco® LC-A): Re 2,79 Mmu, MH' 630

(o] %% -28,9° (c 0,26, DMF)

XupaJlbHasga SFEC (cmoco® SFC-G): R. 3,31 w~mH, MH* 630,
xupaJibHad umucTtoTa 100%.

SHauTHoMep 11B

H aMP (500 MI'u, DMSO-dsz) & ppm 1,91-2,04 (m, 2 H) 2,28-2,46
(m, 2 H) 3,16-3,30 (m, 2 H) 3,73 (s, 3 H) 4,02-4,18 (m, 3 H)
4,35-4,44 (m, 1 H) 5,73 (br d, J=8,5 Tu, 1 H) 6,34 (br s, 1 H)
6,68 (s, 1 H) 6,80-6,87 (m, 2 H) 7,02 (br d, J=7,9 T'u, 1 H) 7,13
(s, 1 H) 7,31-7,41 (m, 2 H) 7,45 (br d, J=7,9 Tu, 1 H) 8,16 (s,
1 H) 8,38 (s, 1 H) 9,16 (s, 1 H) 12,13 (br s, 1 H)

LC/MS (cmoco® LC-A): Ry 2,79 Mmu, MH' 630

[o]p%%: +23,8° (¢ 0,29, DMF)

XupalbHaga SFC (cmoco® SFC-G): R. 4,32 wwuH, MH* 630,
XupaJibHad uucrtora 100%.

OpmmMep 12. CuHTe3 4- (b—-xjop—-2-(1-((3-MmeTOoKCU—-5—-(1H-1,2,4-

TpMaszoJi—1-1j) PeHWJI) aM1MHO ) —2— (5—MeTOKCU—6— (TPpUPTOPME TUJI) MHIOJIMH—
1-1J1) —2—0oKCO2TIUII) peHOKCH) OYTAaHOBOM  KMCJIOTH (coemmHeHMe 12) u

XVpaJIbHOe pas3melleHre Ha DHaHTMOMepe 12A u 12B.
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CHMHTe3 MNPOMeXyTOYHOI'O coeIguHeHmus 1l2a

CMecb b-MeToOKCH-6— (TpudTOpMeTHII) MHOOJIMHa 2¢ (630 wMr, 2,9
MMOJIb ) , 2= (2= (4- (Tper-B6yTOKCH) —4—0KCOOYTOKCH ) —4—XJIOPOEHUIT) —2—
((3—meToxkcu—-5-(1H-1, 2, 4—Tpuasoi—1-wui) beHnsI) aMMHO ) YKCYCHOM
kucJjgorTer 11d (1,5 r», 2,9 w™mosb), HATU (1,65 r, 4,35 MMOJB) M
OUMBOIPONUIIS TUIIaM/HA (1,45 wu, 8,7 MMOJIb) B DMF (30 )
epeMelMBaM I[IPpM KOMHATHOM TeMIepaType B TedeHue 2 dY. CMecCh
pazbaBiasaamM Bomo¥. OcalokK OTOMJIILETPOBHEBAJM, IIPOMHEBAJM BOIOM U
norJiomasau ¢ nomombio EtOAc. OpraHMUecKMM pacTBOP IMIPOMHBAJIM BOIOM,
BHICymMBaJM Han MgSQO4, OUILTPOBAJM M PaCTBOPUTEJE KOHIEHTPUPOBAJU
Ipy TIOHWXEeHHOM IaBJjieHuM. OCTaTOK OUMImaJM IIOCPelCTBOM  (QJIDI—
xpoMaToTrpadum Ha cuamurareyge (15-40 wmxMm, 120 1, TenrTaH/EtOAc
60/40) . UucTHe O¢pakKUuM OOBEOMHAIM M KOHIEHTPUMPOBAJIM IO CYXOTO
COCTOSHUA c [IOJTy4YeHUNeM, rocye KpUCTaJIU3alnm nus
sdupa/oIUnU30IPONIMIOBOTO s0upa, TperT—-0yTuII—4— (5-xJjop—2—(1-( (3-
MeToKCcu—-5-(1H-1, 2, 4-Ttpuazoi—1-wuj) peHny) aMmHo) —2— (5—MeToKCU—6—
(TpUdTOPME TUII) MHOOJMH—1-1JI) —2—0KCO3TWJI) PeHOKCH ) OyTaHOoaTa 12a
(1,45 ).

CHMHTeB coeIMHeHMsT 12 M XuUpallbHOe paBIelieHMe Ha DHAHTHUOMEPH
12A u 12B

PacTrOD Tper-0yTmi—-4- (5—-xjop—-2- (1-( (3—MmMeTOoKCU—-5—- (1H-1,2, 4-
TpMazoJi—1-mj) PeHMJI) aMMHO ) —2— (5—MeTOKCU—6— (TPUPTOPME TUJI) MHIOJIMH—
1-mi1) —2-okco2TUil) peHokcHu) OyTaHoaTta 1l2a (1,45 o, 2,03 MmMoJb) B 4
M HCl B muokcaHe (12 wi) mnepememmBaiy npu 5°C B TedeHue 3 u. U
npu KOMHaTHOM TeMIlepaType B TeUueHNre 12 u, Ocalok
OTOMIILTPOBHEBAJY, IIPOMBIBAJIM C IIOMOMbBID OMOKCaHa/OINU30MIPONIMIIOBOTO

20Mpa M BHCYNMBAJM C IIOJIyYeHMEM HEOUMIIEeHHOT'O coenmHeHmsa 12 (1,02
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7). Hebompmyw dyacTe (90 MI') IOONOJHUTEJIEHO OUMIAJM [IOCPelCTBOM
axupajbHOM SFC (HenomBwxHasa ¢asza: 2-TWINMPUIVMH, 6 MkM, 150x21,2
MM, IoIBMXHasa ¢aza: 60% CO,, 40% 1iPrOH) ¢ [#DoJjiydeHMeM, IIocJe
OTBEePXICHMA [IOCPpenCTBOM pacTupaHmd c CH;CN/ nMmM30TIPONIMIIO BEIM
2dnpoM, 4— (b—xmyop—-2-(1-( (3—MeTOKCU—-5—-(1H-1, 2, 4-TpHuasoiy—1-
Wi1) QEHWJI) aMMHO ) —2— (5—MeTOKCU—6— (TpUOTOPME TUIT) MHOOJIMH—1—WJI) —2—
OKCOR2TWJI) beHOKCH) OyTaHOBOM kMcJOTH 12 (70 MI') B BUIe palleMaTa.
OcTaBlleeCd KOJUUYECTBO I[IPMMEHANM IJISA pa3neJieHUd SHaHTUOMEPOB.

SHaHTHOMEPEL COeOMHEeHUd 12 pazneanmu [IOCpPenCcTBOM
npenapaTUBHOM xXupaJibHOM SFC (HemomBukHas dasa: Chiralpak® AS-H, 5
MKM, 250x20 MM, nomBmwxHas ¢aza: 63% CO,, 37% 1PrOH). IlepBuM
BIIIOMPOBAHHEIM DHaHTMOMep (458 MI') nepeMemmreBaiuM B cMecu 1 H. HCl m
EtOAcC. OpraHn4YeCcKumn cJion oOTneJidanu, BEICYIIMBAaJIA Hano MgSQyq,
dubTPOBANIM M PACTBOPUTEb KOHLEHTPUPOBAJIM  I[IPpM  IOHMXEHHOM
DaBJjieHMM. OOechneuupajM 3aTBeplheBaHMe oOCTaTka IIyTeM pacTHUpaHuAa C
OUUBOIPOIINIIO BEIM sbupoM/ IeTposIeHEM sdpmpoM C [IOJIydeHMEeM
sHaHTMoOMepa 12A (270 wMr). BTOpo¥M BJIOMPOBAHHHM »HaHTHOMep (405
MI') IepeMemuBaJIM B cMecu 1 H. HCl1 m EtOAc. OpTraHMUeCKUM CJIOM
OTHOEeJIANM,  BEHCymMBaJM Han MgSO,, OGuIbTpOBaM M PaCTBOPUTEID
KOHLIEHTPUPOBaJU npu IIOHVMKEHHOM OaBJIEHUN . ObecrieumBaJn
3aTBepleBaHuUe ocTaTkKa oyTeM  pacTUpaHus C OUMBOIPOINIIOBEM
30UpoM/IeTPoJIeMHEIM 30MPOM C IIOJIyUeHMeM SHaHTuoMepa 12B (272 wMr).

Coenunenue 12

H AaMP (400 MI'u, DMSO-dg) & ppm 1,95-2,04 (m, 2 H) 2,31-2,45
(m, 2 H) 3,15-3,28 (m, 2 H) 3,73 (s, 3 H) 3,84 (s, 3 H) 3,98-
4,17 (m, 3 H) 4,33-4,41 (m, 1 H) 5,70 (br 4, J=8,6 T'u, 1 H) 6,33
(s, 1 H) 6,66 (s, 1 H) 6,77-6,83 (m, 2 H) 7,01 (br d, J=8,6 T,
1 7,12 (s, 1 H) 7,23 (s, 1 H) 7,33 (d, J=8,6 Tu, 1 H) 8,15
(s, 1 H) 8,34 (s, 1 H) 9,13 (s, 1 H) 12,07 (br s, 1 H)

LC/MS (cmnoco® LC-A): Ry 2,72 MmH, MH' 660

DHaHTHOMep 12A

H aMP (500 MI'u, DMSO-ds;) & ppm 1,94-2,05 (m, 2 H) 2,31-2,46
(m, 2 H) 3,16-3,31 (m, 2 H) 3,73 (s, 3 H) 3,85 (s, 3 H) 3,99-
4,18 (m, 3 H) 4,38 (td, J=10,2, 6,5 T'u, 1 H) 5,71 (d, J=8,5 Tu,
1 H) 6,34 (s, 1 H) 6,67 (s, 1 H) 6,82 (s, 1 H) 6,83 (d, J=9,5
T'u, 1 H) 7,02 (dd, J=8,2, 1,6 Tu, 1 H) 7,13 (s, 1 H) 7,23 (s, 1
H) 7,33 (d, J=8,2 Tu, 1 H) 8,16 (s, 1 H) 8,34 (s, 1 H) 9,15 (s,
1 H) 12,11 (br s, 1 H)

LC/MS (cmoco® LC-A): Ry 2,70 mmu, MH' 660

[o]p%%: +30,4° (c 0,257, DMF)
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XupalbHaga SFC (cnoco® SFC-H): Ry 3,71 w~mH, MH® 660,
XupaJibHad uucrtora 100%.

SHaHTHOMep 12B

H AMP (500 MI'u, DMSO-ds;) & ppm 1,91-2,08 (m, 2 H) 2,32-2,44
(m, 2 H) 3,16-3,31 (m, 2 H) 3,73 (s, 3 H) 3,85 (s, 3 H) 3,99-
4,17 (m, 3 H) 4,38 (td, J=10,3, 6,6 T'u, 1 H) 5,71 (d, J=8,5 Tu,
1 H) 6,34 (s, 1 H) 6,67 (s, 1 H) 6,79-6,85 (m, 2 H) 7,02 (d,
J=8,1 ru, 1 H) 7,13 (s, 1 H) 7,23 (s, 1 H) 7,33 (d, J=8,2 Tu, 1
H) 8,16 (s, 1 H) 8,34 (s, 1 H) 9,15 (s, 1 H) 12,12 (br s, 1 H)

LC/MS (cmoco® LC-A): Ry 2,70 Mmu, MH' 630

[o]p?%: =36,9° (¢ 0,287, DMF)

XupaJlbHaa  SFC (cnoco® SFC-H): R. 5,91 wmu, MH' 660,
XupaJibHasa uucToTa 100%.

OpmMep 13. CuHTe3z 4-(5-xjgop—-2-(1-((3-meTOoKCH—-5-(1H-1,2,4-

TpruaszoJi—1-wmi) deHuII) aMMHO ) —2-0KCO—2— (6— (TPUOTOPMETOKCHU ) UHIOJIMUH—1—
W) 3TWUJI) beHokcH) Oy TaHOBOM KMCJIOTH (coemmHeHMe 13) U XUpaJlbHOE

pasznejieHMe Ha DHaHTMOMephH 13A m 13B.

Cl
0O
Cl
T 0 K T I pe
0 o) OMe Fﬁf‘T:j:) 0 /<:§
HC H - HATU, iPr,NEt F LD

'™ DMF, k.2 N
S , K.T, 24,
11d L‘N 13a
cl
HOW’\v/\
0 o} OMe
HCl(4Ms o XupansHoe
JMOKCaHe) N paznenenne
EXO N H N OnantHomepr! 13A 1 13B
5°C, 34, F CK/ Ny
K. T., 12 4. N

13

CHMHTe3 IPOMeXyTOYHOI'O CcoemuHeHmuss 13a

CMmeck 6- (TpudTOopMeTOKCH)MHOOJMHa [CAS 959235-95-1]1 (590 wr,
2,9 w™MMoOJBb), 2-(2-(4-(TpeT-06yTOoKCU)—-4-0KCODYTOKCHU)—4—XJIOPOEHWIT) —
2—((3—-meTokcu—-5-(1H-1, 2, 4—-Tpra3oj—1-mj) peHMJI) aMMHO ) YKCYCHOM
kmcJygorer 114 (1,5 r©, 2,9 wMvmoJsb), HATU (1,65 r, 4,35 MMOJBL) U
OUMBONIPONIUIIS TUJIaMUHA (1,45 w, 8,7 MMOJB) B DMF (60 ™)
IepeMellMBalay [OIpYM KOMHATHOM TeMIepaType B TedeHre 12 u. CMech
pazbaBaanu Bomo¥. Ocalok OTOMIILETPOBHEBAJM, I[IPOMHEBAJM BOIOM U
norJiomanay ¢ noMombil EtOAcC. OpraHMUeCcKMM CJIOM TIPOMHBAJIM BOIOM,
BHICyIMBaJM Han MgSO,, OUILTPOBANM M PacTBOPUTEJE KOHIEeHTPUPORAIU

Ipm IIOHMXEeHHOM TaBJIEHNMN . OcTaTok odumimaJim IIOCpelCTBOM biiom—
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xpoMaToTpadum Ha cuamukareyge (15-40 wmxm, 120 1, TenTaH/EtOAc

60/40) . UucTHe O¢pakKUMM OOBEOMHAIM M KOHIEHTPUPOBAJIM IO CYXOTO
COCTOAHUSA C [IOJIYYEHNEM, rocJie KPpUCTaJJIN3alN ns3
sdrpa/oUn30IPONMIOBOTO s0upa, TpeT—-0yTUII—4— (5—xJjop—-2—- (1-( (3—

MeToKCH—-5-(1H-1, 2, 4-Tpraz3oj—1-nij) eHnJI) aMMHO ) —2—0KCO—2— (6—
(TP TOPMETOKCHU ) MHIOOJMH—1—1JI) 3TWUJI) eHOKCHU ) —OyTaHoaTa 13a (1,05
).

CuHTeB coemMHeHMsT 13 M XuUpalibHOe paBIeljieHMe Ha DHAHTHMOMEPH
13A u 13B

PacTBOD Tper-0yTmii—4- (5—xjop—-2—- (1-( (3—MeTOKCM—-5— (1H-1, 2, 4-
Tpras3oJ—1-mi) deHWII) aMUHO ) —2—0KCO—2— (06— (TPUOTOPMETOKCH ) MUHOOJIMH—1—
W) 5TuJl) eHokcu) OyrTaHoata 13a (1,05 r, 1,50 mMmmosger) B 4 M HC1 B
nnokcaHe (9,5 wiI) mnepeMmemmBaiM npu 5°C B TeueHre 3 U. U IIpHU
KOMHATHOM TeMIepaType B TeueHMe 12 u. Ocalok oOTOMILTPOBHEBAIM,
IPOMBEIBAJIM C IIOMOIBI IOMOKCaHa/IUM3O0ONPONMIOBOTO 3dMpa M BHCYIMBAJIU
c [IOJIYyUeHMEM 4— (5-xjop—2-(1-( (3—meTOKCHU—-5- (1H-1,2, 4—TpHaszoji—1-
Wi1) QeHnJI) aMMHO ) —2—0KCO—2— (6— (TPpUOPTOPMETOKCH ) MHOOJIMH— 1 —

W) 5TnJl) peHokcU) Oy TaHOBOM KV CJIOTE 13 (965 MT, 0,23 H,O
(oIlpeneJsieHO IOCPENCTBOM TUTPOBAaHMA) ) B BUIe palleMaTa.

SHaHTUOMEPEHL COeOMHEHU I 13 pasneanmu IoCpencTBOM
npenapaTuBHOM XupaJbHoM SFC (HemomBuxHas dpasa: Chiralpak® AS-H, 5
MKM, 250x20 MM, nomgBmxHasg ¢asza: 80% CO,, 20% EtOH). ObecneumBaliu
3aTBepleBaHme [IepBOTO DIIOUPOBAHHOTO SHaHTHOMEePa (390 MI')
[IOCPEOCTBOM pPacCTUpPaHMsa C IIeTPOJIEMHEIM  20UPOM/OINMBOIPONINIIOBEM
20UpPOM C TIOJIYyUdeHMeM SHaHTuoMepa 13A (260 wMr). Of6ecneunBalu
3aTBepleBaHme BTOPOTO DIIOUPOBAHHOTO SHaHTHOMEepa (350 MI')
[IOCPEeOCTBOM pPacCTUpPaHMsa C IIeTPOJIEMHEIM  20UPOM/OINMBOIPONINIIOBEM
20UPOM C TIOJIYUYeHMeM »HaHTuoMepa 13B (188 wmr) .

Coemnuenme 13

H aMP (500 MI'u, DMSO-dg) & ppm 1,94-2,03 (m, 2 H) 2,33-2,41
(m, 2 H) 3,10-3,24 (m, 2 H) 3,73 (s, 3 H) 4,04-4,26 (m, 3 H)
4,39 (td, J=10,2, 6,5 Tu, 1 H) 5,71 (s, 1 H) 6,34 (s, 1 H) 6,67
(s, 1 H) 6,81 (s, 1 H) 6,99-7,07 (m, 2 H) 7,13 (d, J=1,6 Tu, 1
H) 7,27-7,39 (m, 2 H) 8,04 (s, 1 H) 8,16 (s, 1 H) 9,15 (s, 1 H)
12,08 (br s, 1 H)

LC/MS (cmoco® LC-B): Re 2,73 MmH, MH' 646

SDHaHTHOMep 13A

H aMP (500 MI'u, DMSO-ds;) & ppm 1,93-2,03 (m, 2 H) 2,34-2,47
(m, 2 H) 3,13-3,21 (m, 2 H) 3,73 (s, 3 H) 4,03-4,17 (m, 3 H)
4,39 (td, J~10,1, 6,6 Tu, 1 H) 5,72 (d, J=8,5 Tu, 1 H) 6,35 (s,
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1 H) 6,68 (s, 1 H) 6,82 (s, 1 H) 6,87 (d, J=8,2 T'u, 1 H) 7,02
(¢, J=8,4 Tua, 1 H) 7,13 (s, 1 H) 7,27-7,39 (m, 2 H) 8,04 (s, 1
H) 8,16 (s, 1 H) 9,15 (s, 1 H) 12,10 (br s, 1 H)

LC/MS (cmoco® LC-A): Re 2,83 mmH, MH' 646

[o]p?%: +38,4° (c 0,276, DMF)

XupalbHaga SFC (cnoco® SFC-I): Ry 4,96 w~mH, MH' 646,
XupaJjibHada uucrtora 100%.

SHaHTHOMep 13B

H AMP (500 MI'u, DMSO-ds) & ppm 1,91-2,02 (m, 2 H) 2,33-2,41
(m, 2 H) 3,10-3,24 (m, 2 H) 3,73 (s, 3 H) 4,04-4,17 (m, 3 H)
4,39 (td, J=10,1, 6,6 T, 1 H) 5,72 (d, J=8,5 I'u, 1 H) 6,35 (s,
1 H) 6,68 (s, 1 H) 6,81-6,89 (m, 2 H) 6,99-7,05 (m, 2 H) 7,12-
7,15 (m, 1 H) 7,27-7,40 (m, 2 H) 8,04 (s, 1 H) 8,16 (s, 1 H)
9,16 (s, 1 H) 12,11 (br s, 1 H)

LC/MS (cmoco® LC-A): Ry 2,83 Mmu, MH' 646

[x],29%: —=43,2° (¢ 0,273, DMF)

XupaJbHasa  SFC (cnoco® SFC-I): R. 6,56 wmmH, MH' 646,
XupaJibHasa uucToTa 100%.

Opmmep 14. CuuHTe3z 4-(5-xmjop—-2-(1-((3-meTOokCu—-5-(1H-1,2,4-

TprazoJi—-1-mJ) PeHUJI) aMMHO ) —2—0KCO—2— (6— (TPUPTOPMETOKCH ) MHOOJIMH— 1~
WII) 2TUJI) PeHOKCH) —2, 2—IVMeTUIJIOYTaHOBOM KMCJIOTH (coeluHeHMue 14) u

XVpaJIbHOe pas3mellIeHMe Ha »PHaHTMoMepe 14A u 14B.
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CHMHTe3 IPOMeXYyTOUHOI'O coenMHeHMus lda
K cMecH MeTWUII—2— (4—XJIOp—2—-TUOPOKCUOEHWII) alleTaTa [CAS
518979-09-4]1 (1 r, 4,99 mmomb) u kapboHaTa uesus (3,25 o, 9,97

MMOJIBE) B DMF (30 ™iI) moGaBasain MeTu—-4-0poM—2, 2—-nuMeTuiiOyTaHoaT
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[CAS 4833-99-2] (1,09 T, 5,23 MMOJIB ) . PeakUMOHHYD CMECBH
IepeMemrBajaM OpM  KOMHATHOM  TeMlepaType B  TeueHume 20 u.,
PEaKLUMOHHYI CMeChb BHJIMBAJM B IIepeMemnmBaeMyr Bomny (150 wia) w
IPOOYyKT DKCTparnpoBaln (2x) c nomomel  Et,0. OBBenVHEHHEIE
OpTaHMYeCKMEe CJIOM IIPOMEIBaJIM COJIEBEHM pPaCTBOPOM, BECYIMBAaJM Hal
MgSO4, OGUILTPOBAJIM M BEHIIAPUBAJIM IIPU [NOHMKEHHOM HOaBJIeHMM. I[IpOoOoyKT
KPpUCTAaJJIM30BaJICd TIIpPpM OTCTaVMBaHMUM IIpPpM KOMHATHOM  TeMlIepaType.
TBepOHM OCTAaTOK IepeMelMBaIyM B 5 MI IMM3OIPONIMIIOBOTO 5sdupa.
Ocamok OTOMUIILTPOBHEHBAJM, IIPOMEBaJM (3X) OUM3OIIPOIMUIIOBEM 30UPOM U
BLHICYNIMBAJIM I[I0I BakyyMoM IIpu 45°C ¢ nosyuyeHmeM MeTuJi—4-— (5-xJjop—2-
(2-MEeTOKCU—2—0KCORTWJI) PeHOKCHK) —2, 2—OuMeTII0yTaHoaTa 14a (0,897
).

CuHTes IIPOMeXyTOUYHOI'O coemuHeHuss 14b

PacTrOpP MeTUII-4— (5-xJ0op—2— (2—-MEeTOKCU—2—-0KCOBTWJI) DeHOKCH) —
2, 2-oMeTUIIOyTaHoaTa 1l4a (0,897 T, 2,73 MMOJIB ) B cMecu
pacTBOopuTeser MeOH (10 M) ® 1OuokcaHa (5 M)  oxJjaxmajaM Ha
JensHol OGadHe. Ipu 0°C ocrTopoxHOo mnpobasmaamu 1 M NaOH (2,73 M,
2,73 MMOJIb) . PeaKLMOHHYI CMech IepeMemuBam npu 0°C B TedeHue 2
Y. ¥ OPpM KOMHATHOM TeMrepaType B TeueHMe 14 u. PeaKUMOHHYK CMecCh
BEUIMBaJIM B Bony (50 ™), THepemMemMBaJM B TeueHMe 15 MHMHYT U
OCTaBJIAJIM OTCTamMBaTbCaA B TeueHue 30 wMmHYyT. TBepayl OQpaKLMIO
(HempopeaTrupoBaBIee [IPOMEXYTOUHOE COeOVHEHUE 1l4a)
OTOUJILTPOBHBAJIM M TIIPOMBEBaJIM (3xX) Bomol. OO0bedMHeHHHEe OUJIILTPATEH

IIOOKUCIAIM IocpencTBoM npobaBJeHMsa IO KammjgaMmM 1 H. HC1 (2,8 wi)

nopu nepeMelMBaHnM . Uepes 10  wvmH. ocaIok OTOUIIL TPOBEBAJIN,
NpOMEIBaJIM (3X) BOOOM ¥ BHCYIIMBAJM IO BakyyMoM npu 45°C ¢
[IoJIydeHreM 2—(4d—-xJo0p—2- (4—MeTOKCU—3, 3—OUMeTUJI—4—

OKCOBYTOKCHU) QeHMII) YKCYyCHOM kmcJoTe 1l4b (0,576 1).

CHHTe3 IIPOMeXyTOUHOI'O coeluHeHuss l4dc

K rnepeMellBaeMOMy pacTBoOpyY 2— (d-xJjop—2- (d-MeTOKCU—-3, 3—
OMMeTHJI-4—0KCOOYTOKCH) eHMJI) YKCYyCcHOM kmcJjoTe 14b (576 wMmr, 1,83
MMOJIE ) , 6— (TpudTOpMeTOKCH)MHIOOoJMHa [CAS 959235-95-1] (409 w1,
2,01 MMOJIB) ¥ IMM3OHNPpONMIsTHMIaMyHa (907 wMxia, 5,49 mvmoss) B DMF
(7,5 ™Mia) B arMm. N, pobarasim HATU (1,07 o, 2,75 MMOJB) H
PeakKlMOHHYK CMecCh IIepeMemlMBaJiM I[IpM KOMHATHOWM  TeMIepaType B
TedeHre b5 u. [JobBarasaiam Bony (30 MI) M OPOOYKT B3KCTparMpoBalM
(2x) ¢ nomomprn Et,0. OOBbeOMHeHHHE OpPI'aHUUEeCKMEe CJIOM IIPOMHEAJIU
COJIEBHM pPacTBOPOM, BHCyIMBaJM Hal MgSO,, OGMUIBTPOBaJIM M BHIIAPMBAJIU
IpY I[IOHVMXEHHOM HaBJjieHMM. OCTaTOK OuMajiM I[IOCPeICTBOM  QJIBM-—

XpoMaToTrpadmumM Ha CUInkKarese (40 1) C TIIPpMMeHeHMeM TpalueHTa
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TenTtad/EtOAc or 100/0 mo 0/100. TpebyeMmele opakumy OOBEOUHANIM, U
BHIlAPMBAJM I[IPU I[IOHWXEeHHOM HOaBJIeHMM, W BHIIAPUBAJIX COBMECTHO C
TOJIyOJIoOM. OCTaTOK BHCYmMMBAJIM I[IO0I BaKyyMoM Ipu 45°C ¢ mnojydyeHuem
MeTuII-4- (5—xJ0p—2- (2-0KCO—-2— (6— (TPUPTOPMETOKCHU ) MHIOJIMH—1—
WJI) 2TWUJI) QeHOKCH) —2, 2—OuMe THuJIOyTaHoaTa 1l4c (790 MT') B BUIE
IIOPOIIKa .

CuHTe3 IPOMeXyTOUYHOI'O coemuHeHmss 14d

PacTBOD MeTUII—4— (5—xJ0p—2— (2-0KCO—2— (6—
(TPUIGTOPMETOKCHU ) UHIOOJIMH—1—WJI) TWUJI) QEHOKCHU) —2, 2—OUMeTHUJIOyTaHoaTa
1l4c (790 w™Mr, 1,58 wmoJb) B 2-Me-THF (30 wMJI) [IepeMelMBald B
[IOTOKe N, nu oxXJlaxnaJin oo -78°C. 1 M pacTBoOpP
OUC (TPUMETUIICUIINIL) aMuna JimTusg B THFE (3,16 w™JI, 3,16 wMMOJIB)
moGaBJIAAM [0 KalIIM ¥ IIOJIYUYeHHYH CMeChb I[epeMemuBaiy opu —78°C B
TeueHme 30 MHMHYT. XJIOpTpUMe TUJICUIIaH (323  MKJI, 2,53 MMOJIB)
noBaBJjasM [0 KalJISM M CMeCh I[epeMemmBaiy npu —78°C B Teuenme 25
MMUH. PacTBop N-OpoMcykuuMHMMMIOa (352 wmMr, 1,98 wMmMvoss) B 2-Me-THF
(7,5 M) m THF (2,5 M) poBaBJgaaM IO KallJIAM M PeaKLUMOHHYK CMeChb
nepeMemmeasu nopu -78°C B TeueHue 45 wMuH. BOOHBI HaCHIeHHLI
pacTeop NH,Cl (50 ™M) MenjieHHO nOo0aBJIaM, UM IIOJYYEHHYID CMeCh
NnepeMemyBany 0e3 OXJIAXOEeHMS 0O HOOCTWKeHUsS TemiepaTypel 0°C.
OoGaByaanu Bonmy (10 MJI) M [ocJje IepeMemnmMBaHMA B TedeHue 30 MUH.
CcJIou rasoeJiaan. OpraHnuyeCcKui cJion BEICYIIMBAaJIA Hano MgSQyq,
OMIIETPOBAJM, BHIAPMBAJIM [IPM IIOHWXEHHOM IaBJIEHVMM ¥ BHIIAPUBAJIU
coBMeCcTHO C CH3CN ¢ mnojgydeHmeM MeTuJi—4- (2-(1-06poM—2-0KCO—2— (6—
(TP TOPMETOKCHU ) MHOOJIMH—1—1JI) 3TUJI) —5—XJIOphEeHOKCH) —2, 2—
oMeTmOyTadoaTa 14d (915 wMr) . IIpoOyKT IOIPUMMEHAJIM Ha cJenywomen
cramuy ©es IONOJHUTEJIEHOM OUMCTKH.

CuHTe3 NIPOMeXyTOUHOI'O coeluHeHuss lde

K nepemMemmpaeMoMy pacTBOpY MeTuiI—4-(2-(1-0poM—2-0KCOo—2— (6-
(TP TOPMETOKCHU ) MHOOJVH—1—1JI) 3TWUJI) —5—XJIOpHEHOKCU) —2, 2—
ouMeTnJiOyTaHoaTa 14d (915 mr, 1,58 Mmose) B CH3CN (40 miI) B aTM.
N, oobaBJigym 3-meTokcu—-5-(1H-1, 2, 4—-Tpnas30J—1-Wi) aHUJIUMH [CAS
1220630-56-7] (301 ™r, 1,58 wMMOJB) ¥ OuM3OHNpoNIMIITMIIaMuH (545
MKJI, 3,16 MMOJIL) U pPeaKLMOHHYID CMeCh IepeMemmbBaiy npu 50°C B
Teuenre 18 u. m 70°C B TeueHume 6 u. CMecChb OXJIaXIaJM IO KOMHATHOM
TeMIIEPaTyYPH ¥ BHJIMBaAJIM B IepeMemuBaeMyion H,O (200 wiI). IIpooyKT
sKCTparmnpoBan (2x) ¢ nomomepr Et,0. OO0BeOIMHEHHEE Opl'aHWUeCKUe
cJioun IIPOMEIBaJIN COJIEBEIM pacTBroOpoOM, BEICYIIMBAJIA Hano MgSQy,
buIIETPOBAJIM M BHIIAPUBAJKM IIpM  I[IOHWXEHHOM  HOaBJIEHUM. OcTaTok

ouMmaJM I[IOCPeICTBOM QIBM—-XpoMaToTrpadmum Ha cuiamkareyge (40 1) cC
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nprYMeHeHVeM TpanmMeHTa TrenTaH/EtOAc/EtOH ot 100/0/0 mo 40/45/15.
TpebyeMble OQpakuMy OOBEOVHANM, WM pPaCTBOPUTEJIL BHIIAPUBAJMU IIPU
[IOHVDKEHHOM  OaBJIEHWM, W  BHIIAPUBaJIXM COBMECTHO C IOMOKCAHOM C
nojiyyeHueM MeTui—4- (5-xjop—-2—-(1-( (3—-meToxkcu—-5-(1H-1,2,4-Tpnasoi-
1-wi1) beHmI1) aMMHO ) —2—0KCO—2— (6— (TPUOTOPMETOKCH ) MHOOJIMH— 1 —

WJI) 2TWJI) QeHOKCH) —2, 2—OuMe TuJIOyTaHoaTa l4e (1,09 T). [MponyxT
IPVMMEHAJM Ha CJeOyRlel cTamuu 0es3 OUMCTKHU.

CuHTes coemuHeHMs 14 M XupaJlIbHOE paBlejieHre Ha 5SHaAHTUOMEPH
14A m 14B

1 M NaOH (3,95 My, 3,95 MMoOJIBE) »OofaBJjidjiM K I[IepeMelMBaeMOMYy
pacTeopy MeTui—-4- (5—-xjop—2—(1-((3—-MeTokCcu—5-(1H-1,2,4-Trpraszson—1-
Wi1) QEHWII) aMMHO ) —2—0KCO—2— (6— (TpUOTOPMETOKCHU ) MHOOJIMH—1—

WJI) 5TWJI) QeHOKCHU) —2, 2—nuMeTujidyTaHoaTta lde (1,09 o, 1,58 MmMMoJIB) B
IMOKCaHe (6,5 M PeaKUMOHHYI CMeChb IepeMellMBallM I[IPM KOMHaTHOM
TeMIlepaType B TeudueHue 40 u. [JoBarjganu Bonmy (21 wi) m 1 uH. HCI
(4,1 w™I) m IHoOCJe IepeMelMBaHMsa B TedeHue 10 MMHYT oOCaOok
OTOUIIL TPOBEBAJIM M IpPOMEBaAM (3x) BomoM. TBepnwi ocTaTok (0,9 1)
[epeMellnBalin B CH,C1, (7,5 MJI) B TeueHMe 45 MUHY'T,
OTOUIILE TPOBHEAJM, IMPOMHEBaJM (3x) c nomomeio CH,Cl, M BHCYWMBAJMU 10
BakKyyMoM Mpu 45°C ¢ mnojsiydeHueM palleMuuyeckol 4- (5-xjop-2-(1-((3-
MeTokcu—5- (1H-1, 2, 4-Trpuazoi—1-mi) deHnJI) aMMHO) —2—0KCO—2— (6~
(TPUOTOPMETOKCHU ) MHIOJIMH—1-1JI) 3TWJI) PeHOKCHU) —2, 2—OUMeTHUJIOY TaHOBOM
KMCJIOTH (coenmmHeHMre 14, 590 mMr).

SHaHTHMOMEPHE coenmuHeHusa 14 (557 wMr) pas3mesdaaM I[IOCPenCcTBOM
npenapaTUBHOM xupaJibHOM SFC (HenomBwmwxHasa daza: Chiralpak® Diacel
AD, 20x250 MM, mnomBmxHasa ¢asza: CO,, EtOH+0,4% iPrNH,). Opaxkuuwu,
comepXxamye IepBHM BJIOUPOBAHHEM MIPOOYKT, OOBEeOVHSAIM, BHIIAPUBAJIU
IpM I[DOHMXEeHHOM IOaBRJIEHMM M BHIIAPUBaJM COBMeCTHO ¢ CH3CN. OcTaTok
KpYCTaJIM30BalIn u3 Et,0/rentana 3/1, OTOMUILTPOBHBAJM, IPOMEIBAJIN
(3x%) c mnomombl Et,0 M BHCymIMBaJM OO BakyyMoM Ipu 50°C ¢
IoJIlydeHreM SHaHTHMoMepa 14A (96 wMrT). Odpakluuy, CcomOepXamye BTOPOU
BIIIOUPOBAHHE HNPOIOYKT, OOBeOVHSANIM,  BHIOAPUBAIM OPpU  IIOHMXEHHOM
OaBJIeHMM M BHIIapuUBaJiM COBMecCcTHO C CH3CN. OCTaToOK KpPUCTAaJJIM30BaJA
s Et,0, OTOUIIE TOOBHBAJIHN, IIPOMEIB AJIN (3x) ¢ nomompr Et,0 wm
BLICYNIMBAJIM I[IOH BakyyMoM Ipu 50°C ¢ moslydedHMeM sHaHTHMoMepa 14B
(35 Mr+106 Mr (BTOpad cepud)) .

Coemuuenne 14

H AMP (400 MI'u, DMSO-dg) & ppm 1,11 (d, J=5,1 Tu, 6 H)
1,86-2,03 (m, 2 H) 3,09-3,28 (m, 2 H) 3,73 (s, 3 H) 4,01-4,18
(m, 3 H) 4,38 (td, J~=10,2, 6,6 Tu, 1 H) 5,69 (d, J=8,6 Tu, 1 H)
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6,33 (t, J=2,0 Tu, 1 H) 6,67 (t, 71,9 Tu, 1 H) 6,79-6,86 (m, 2
H) 6,97-7,05 (m, 2 H) 7,18 (d, J=1,8 Tu, 1 H) 7,31 (d, J=8,1 Tu,
1 H) 7,34 (d, o=8,1 Tu, 1 H) 8,03 (br s, 1 H) 8,15 (s, 1 H) 9,14
(s, 1 H) 12,25 (br s, 1 H)

LC/MS (cmoco® LC-C): Ry 1,12 mmu, MHY 674

SHaHTHOMep 14A

H AMP (400 MI'u, DMSO-dg) & ppm 1,11 (d, J=5,1 Tu, 6 H)
1,87-2,02 (m, 2 H) 3,09-3,26 (m, 2 H) 3,73 (s, 3 H) 4,02-4,18
(m, 3 H) 4,37 (td, J~=10,2, 6,6 Tu, 1 H) 5,69 (d, J=8,8 Tu, 1 H)
6,33 (t, J=2,2 Tu, 1 H) 6,67 (t, J=1,8 Ty, 1 H) 6,79-6,86 (m, 2
H) ¢6,99-7,04 (m, 2 H) 7,18 (d, J=2,0 I'uy, 1 H) 7,31 (d, J=8,1 Tu,
1 H) 7,34 (d, J=8,4 Tu, 1 H) 8,03 (br s, 1 H) 8,15 (s, 1 H) 9,14
(s, 1 H) 12,25 (br s, 1 H)

LC/MS (cmoco® LC-D): R. 2,09 mmu, MH' 674

[x]%%: -32,8° (¢ 0,528, DMF)

XupasgbHaga SFC (cnoco® SFC-K): R, 3,63 w™mH, MH* 674,
XupaJibHasa uucToTa 100%.

TeMmnepaTypa ILlaBjieHnsg: 111°C

SHaHTHOMep 14B

H AMP (400 MI'u, DMSO-dg) & ppm 1,11 (4, J=5,1 Tu, 6 H)
1,87-2,02 (m, 2 H) 3,10-3,27 (m, 2 H) 3,73 (s, 3 H) 4,03-4,18
(m, 3 H) 4,38 (td, J=10,2, 6,5 T'u, 1 H) 5,69 (d, J=8,6 Tu, 1 H)
6,33 (t, J=1,9 Tu, 1 H) 6,67 (t, -1,9 Tu, 1 H) 6,79-6,86 (m, 2
H) 6,98-7,05 (m, 2 H) 7,18 (d4, J=1,8 Tu, 1 H) 7,31 (d, J=8,4 Tu,
1 H) 7,34 (d, >=8,1 T'u, 1 H) 8,03 (br s, 1 H) 8,15 (s, 1 H) 9,14
(s, 1 H) 12,25 (br s, 1 H)

LC/MS (cmoco® LC-D): Ry 2,08 mmu, MH' 674

[o]p%%: +32,8° (¢ 0,515, DMF)

XupaJlbHaga SFEC (cnoco® SFC-K): Ry 4,22 w~mH, MHT 674,
xupaJibHad uucTtoTa 100%.

TemnepaTypa iaBjeHus: 177°C

NpuMep 15. CuHTe?3 4— (5—xJj0p—2—-(2— (5-pTOP—6—
(TpudTOPMETOKCHU ) MHOOIMH—1-1JI) —1— ( (3—MeTOoKCcu—-5-(1H-1, 2, 4—Tpuasoj—
1-1J1) peHNMII) aMMHO ) —2—0KCO2TIJI) peHOKCH ) By TaHOBOM KMCJIO TH

(coemmHeHMe 15) M xXMpaJlbHOe pa3leJleHMe Ha nDHaHTMoMeprl 15A u 15B.
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15

CHMHTe3 MIPOMeXyTOYHOI'O coenuHeHmuss 15a

CMecb b-@TOop-6- (TpUdTOPMETOKCH ) MHOOJIMHa 9e (321 wMmr, 1,45
MMOJIb ) , 2= (2= (4- (Tper-06yTOKCH) —4—0KCOOYTOKCH ) —4—XJIOPOEHUIT) —2—
((3—meTokcu—-5-(1H-1, 2, 4—Tpuasoi—1-wui) beHnsI) aMMHO ) YKCYCHOM
kucJjgoTel 11d (750 mr, 1,45 wmosb), HATU (827 wMmr, 2,18 MMOJB) M
OUMBOIPONUIIS TUIIaM/HA (719 wMxJI, 4,35 MMOJIB) B DMF (30  wJ1)
IlepeMellMBaJl [IPpM KOMHATHOM TeMIepaType B TeueHue 12 u. CMechb
pazbaBasaamM Bomo¥. OcalokK OTOMIILETPOBHEBAJM, I[IPOMHEBAJM BOIOM U
norJjiomaJau ¢ nomMombio EtOAc. OpraHMUecKUM pPacTBOP IMIPOMHBAaJIM C
nomomeio 10% pactTBopa K,CO3; B BOIe, BOOOM, BHCymMBadM Ham MgSQy,
buIbpTPOBaAIM M PACTBOPUTEJIL KOHILEHTPUPOBAJM  IIPU  [IOHMXEHHOM
OaBJIeHUN . OCTaToK OouMmlajgM I[IOCPEeNCTBOM Qism—xpoMaTorpadum Ha
cumkarese (15-40 w~xM, 40 1, CH,Cl,/MeOH 98/2). UuctTHe O(OpaKLUMU
0OBEeIMHANM M KOHIEeHTPUPOBAIM IO CYXOT'O COCTOSHMA C IIOJIydeHUeM
TperT-0yTUII-4- (5—xJ10p—2—- (2— (5-dTOop—6— (TPUOTOPMETOKCHU ) MHOOJIMH—1—
min)—-1-( (3—-meToxkcu—-5-(1H-1, 2, 4—tpnasz3oj—1-mi) eHnJI) aM1MHO ) —2—
OKCOPTMI) deHOKCH) OyTaHoaTa 15a (1,05 ).

CuHTeB coemMHeHMsT 15 M xupalbHOe paBIelieHMe Ha DHAHTHUOMEPH
15A u 15B

PacTrOD TpeT-0yTmiI—-4- (5—xJj0p—2—- (2— (5-pTOpP—6—
(TpudTOPMETOKCHU ) MHOOJIMH—1-1JI) —1— ( (3—MeTOoKCcu—-5-(1H-1, 2, 4—Tpuasoj—
1-1J1) PeHMII) aMMHO ) —2—0KCOo2TWJI) peHOKCH) OyTaHoaTa 1lba (1,05 o, 1,46
MMOJIE) B 4 M HCl B mguokcaHe (8 wMi) mepememmBaiv npu 5°C B
TedeHVe 3 Y., UM [IPpM KOMHATHOM TeMrepaType B TedeHre 12 u. Ocamok
OTOMJILTPOBHBAJY, IIPOMBIBAJIM C IIOMOMBID OMOKCaHa/OINU30MIPONIMIIOBOTO
0Upa M BHCymmBau. OcTaTok (580 mMr) pacrBopsiam B THE (2,5 M) m
nofaBJdajM IIO KallJlaM pacTBOpP MOHOI'MOpaTa I'mMOpokcuma JmTuda (180

MI', 4,277 MMOJL) B BoIe (2,5 ™). CMeck IepeMelrBaly I[IpU
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KOMHaTHOM  TeMlepaType B TeueHue 18 4y, PeakKUMOHHYK CMecCh
oxJjlaxmanau mo 0°C u mobaBisaM BoOoy U Jel. pPH peryaupoBaly OO 6
nocpencTBoM pnobaBjeHMda 3 H. HCl. ITIlpoOyKT BKCTparMpoBaJlnM C
noMomeio ELOAc. OpraHMUeCKMM CJIOM OTHeJIANIM, BHCYmMBaJIM Hal MgSQOy,
duIrTPOBaIM M PACTBOPUTEJIb KOHLUEHTPUPOBAJM  IIPU  [TOHWKEHHOM
naBJjieHnr . HebOoJabpmywn ©¢paklMo oCTaTKa KpucTalmmmsoraqn m3 CH,Cl, cC
[IoJIydeHneM 4d— (5—xj0p—2- (2— (5-0TOP—6— (TPUOTOPMETOKCHU ) MUHIOJIMH— 1 —
i) —1-( (3—-meToxkcu—-5-(1H-1,2,d—-1pnasoj—1-mi) eHnJI) aM1UHO ) —2—
OKCORTWJI) beHOKCH) Oy TaHOBOM kKMCJOTH 15 (24 M) B BUIe palleMaTa.
OcrTaplleecsda KOJIMUYECTBO HIOIOJHUTEJBHO OUMIAJIM I[IOCPEeNCTBOM GJIsm-—
XpoMaTorpadpnum Ha CUJIMKareJe (20-45 MKM, 24 T, TrpalVeHT
CH,Cl,/MeOH oT 99,5/0,5 mo 90/10). Uuctee dpakiumu OOLEOIVNHAIMU U
KOHLEHTPUPOBAJM OO CYXOT'O COCTOSHMSA C IIOJIydeHMeM BTOpPOM oGpakKumuu
coemgmHeHms 15 (382 wmr).

SHaHTUOMEPE coeIuHeHMsa 15 (382 wMr) pas3nessaiM [IOCPeldCcTBOM
npernapaTuBHOM XupaJjbHOM SFC (HemomBmxkHas dasa: Chiralcel® OD-H, 5
MKM, 250x30 MM, nOomBmxHas @¢asza: /5% CO,, 25% MeOH (+0,3%
iPrNH,) ) . OBecrnieunBau 3aTBepOeBaHue IIepBOTO BINIOUPOBaHHOTO
SHaHTHOMEpPAa (178 MI) [IOCPeICTBOM TUTPOBAHMUA C IIOMOIIBIO
TenTaHa/INU30NPONMIIOBOTO 5bMpa C MHoJydeHMeM sHaHTuoMepa 15A (140
MT) . OBecrneumnBam 3aTBepIeBaHue BTOPOTO BIIIOUPOBAHHOTO
DHaHTHOMEPa (187 MI') [IOCPenCcTBOM TUTPOBaAHUA c IIOMOIILIO
TelTaHa/IUU3ONPOIMIJIOBOTO %dMpa C HOJIyUeHMeM sHaHTHMoMepa 15B (136
MI') .

Coemnuenmne 15

H aMP (500 MI'u, DMSO-dg) & ppm 1,90-2,04 (m, 2 H) 2,28-2,46
(m, 2 H) 3,11-3,28 (m, 2 H) 3,73 (s, 3 H) 4,03-4,18 (m, 3 H)
4,33-4,42 (m, 1 H) 5,71 (d, J=8,8 Tu, 1 H) 6,34 (s, 1 H) 6,67
(s, 1 H) 6,81 (s, 1 H) 6,87 (br 4, J=8,8 Tu, 1 H) 7,02 (dd,
J=-8,2, 1,9 tu, 1 H) 7,12 (s, 1 H) 7,31 (d, J=8,2 Tu, 1 H) 7,43
(d, J=9,8 T, 1 H) 8,12 -8,20 (m, 2 H) 9,16 (s, 1 H) 12,12 (br
s, 1 H)

LC/MS (cmoco® LC-B): Ry 2,72 mvmH, MH' 664

TeMmnepaTypa IUIaBJIeHUsS: 188°C

SDHaHTHOMep 15A

H AMP (400 MI'u, DMSO-ds;) & ppm 1,88-2,12 (m, 2 H) 2,19-2,42
(m, 2 H) 2,96-3,24 (m, 2 H) 3,73 (s, 3 H) 3,89-4,16 (m, 3 H)
4,25-4,43 (m, 1 H) 5,72 (d, J=8,6 Tu, 1 H) 6,34 (s, 1 H) 6,66
(s, 1 H) 6,79-6,86 (m, 2 H) 7,01 (dd, J=8,3, 1,8 Tu, 1 H) 7,09-
7,14 (m, 1 H) 7,32 (4, J=8,1 Tu, 1 H) 7,41 (4, J=9,6 Tu, 1 H)
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8,12-8,17 (m, 2 H) 9,16 (s, 1 H)

LC/MS (cmoco® LC-B): Ry 2,75 MmH, MH' 664

[o]p?%: -31,5° (c 0,267, DMF)

XupaJlbHaga SFC (cmoco® SFC-J): R. 2,66 w~mmH, MH® 664,
XxypallbHag uucroTra 99, 69%.

SHauTHOMep 15B

'H AMP (400 MI'u, DMSO-ds;) & ppm 1,88-2,04 (m, 2 H) 2,22-2,43
(m, 2 H) 3,12-3,40 (m, 2 H) 3,72 (s, 3H) 4,03-4,17 (m, 3 H)
4,33-4,43 (m, 1 H) 5,72 (d, J=8,6 Tu, 1 H) 6,34 (s, 1 H) 6,67
(s, 1 H) o6,78-6,87 (m, 2 H) 7,01 (dd, J=8,3, 1,8 ITu, 1 H) 7,09-
7,13 (m, 1 H) 7,32 (4, J=8,1 T'wu, 1 H) 7,41 (4, J=9,6 Tu, 1 H)
8,12-8,18 (m, 2 H) 9,16 (s, 1 H)

LC/MS (cmoco® LC-B): Ry 2,73 MmH, MH' 664

[x],2%: +28,2° (c 0,262, DMF)

XmpasbHaa SFC (cnoco® SFC-J): R. 3,53 wmu, MH' 664,
XypaJibHad umucToTa 98,93%.

Opoummep 16. CuHTes 4-(5-xyop—2-(1-((3-MeTOokCcu—5-(1H-1,2,4-
Tpra30J—1-mJ) eHWJI) aMUHO ) —2— (4-MeTUJI- 6— (TPUQPTOPME TOKCHU ) MHOOJIMH—
1-1J1) —2—0KCOSTUJI) peHOKCHU) OYTAHOBOW  KMCJIOTH (coemuHeHUe 16) u

XVpaJIbHOe pa3s3IellIeHMe Ha SHaHTMOMeph 16A u 16B.

%m)@ *QQ %Wﬁg

HO wﬂ HATU, iPr,NEt \\
o DMTF, 2
11d LN) et 21 16a
cl
7;’\/\
HClI(4M B OMe XupansHoe
JIHOKCAHE) paszencHue

X JuanTtHoMeps 16A 1 16B
5°C,2u,x, 1,12 4, F \E;:[;) \

CHHTe3 MIIPOMeXyTOYHOI'O CcoeIuHeHuss 1l6a

Cmeck 4-MeTwi—6- (TpudTOpMeTOKCH)MHOoJIMHa 10h (336 wmr, 1,55
MMOJIb ) , 2= (2= (4- (Tper-0OyTOoKCHU) —4—0KCOOYTOKCHU) —4—XJIOpPEeHMII) —2—
((3—MmMeTOoKCU—-5-(1H-1, 2, 4—-Tpuaz3oj—1-wui) peHnJI) aMMHO ) YKCYCHOM
kmcJyorel 11d (800 mr, 1,55 Mmosw), HATU (883 wMr, 2,32 MMOJIL) M
OUMBONIPONIUIIS TUJIaMUHA (767 MKJI, 4,064 MMOJIB) B DMF (30 wI)
IepeMellMBaay I[OIpYM KOMHATHOM TeMIepaType B TedeHne 12 u. CMech
pazbaBaanmu Bomou. Ocalok OTOUIILETPOBHEEBAJM, [IPOMHBAJM BOIOM U

nomJiomanay ¢ nomMomeil ETLOAc. OpraHMUeCKUMM pPacTBOP IMIPOMHBAaIM C
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noMomeio 10% pacTBOpa K,CO3; B BOIe, BOOOM, BHCymMBaaM Hamd MgSQOy,
duIETPOBaIM M PACTBOPUTEJb KOHLEHTPUPORANIM  [OpM  IIOHMXEHHOM
OaBJIEHUN . OcTaToK ouMmlajgM IIOCPelNCTBOM Qisu—XxXpoMaTorpadmm Ha
cumkareye (15-40 mxMm, 40 1T, rpamguedHT TenTad/EtAOc ot 90/10 1o
70/30) . UucTHe OpakKuuy OOBLeIMHAIM UM KOHLEHTPUPOBAJIM OO CYXOTO
COCTOSHUA C TIoJIydeHueM TpeT-0yTuii—4- (5-xjop—2-(1-((3-MeToKCU—5—
(1H-1,2,4—1puazon—1-mi) peHnJI) aMrMHO ) —2— (4—MeTuJI— 6—
(TPUOGTOPMETOKCHU ) UHIOOJIMH—1—1JI) —2—0KCO3TWJI) PeHOKCK ) OyTaHoaTa 16a
(816 mMr) .

CuHTeB coemMHeHMsT 16 M XupalibHOe paBIeljieHMe Ha DHAHTHUOMEPH
16A m 16B

PacTBOD Tper-0yTmi—-4- (5—xJjop—-2- (1-( (3—MeTOKCM—5— (1H-1, 2, 4-
TprasoJi—1-ui1) beHui) aMrMHO ) —2— (4—MeTUJI—6— (TpUOTOPMETOKCH ) MHIOJIMH—
1-mj) —2-okcoaTuUil) peHokcu) OyraHoaTta 16a (816 mr, 1,14 mMmoJin) B 4
M HCl B mmokcade (7 M) mepememuBaim opu 5°C B TeueHMe 2 Y. U
npu KOMHAaTHOM TeMIlepaType B TeueHNe 12 g, Ocamok

OTOUIIE TPOBEBAJIN, IIPOMEIBAJIMM C IIOMOIIBIO HMOKcaHa/HMMBOHpOHMJ’IOBOI‘O

sdupa u BHICYMVBAJIN . OcTaTok oumImam [IOCPENCTBOM bism—
XpoMaTorpabun Ha cumkareje (20-45 MKM, 40 T, TrpadueHT
CH,Cl,/MeOH oT 100/0 mo 95/5). UucTHe Odpakuuu OOLEeIMHIINM U

PacTBOPUTEJIL BHIAPMBAJIM [IPM I[IOHMXEHHOM IaBJIEHMM C IIOJIYUeHMEM,
nocjie KpucTaamsauuu us CHiCN/IUMMSONPONMIIOBOTO 3dupa, 4- (5—xJjop-
2= (1-((3—MmeTOoKCU—5-(1H-1, 2, 4—TpMrazoy—1-mj) peHmnJI) aMrHO ) —2— (4
MeTUJI-6— (TPUOGTOPMETOKCH ) MHOOJIMH— 1 —WJI) —2—
OKCOB®TUJI) PeHOKCH) BYTaHOBOM KMCJIOTH 16 (495 mr).

SHaHTUOMEPH COeIVHEHU A 16 pasneisanm IOCPEenCcTBOM

npernapaTuBHOM XupaJibHOM SFC (HemomBuxkHas dpasa: Chiralpak® AD-H, 5

MKM, 250x30 w™MM, TIOOBMXHas ¢daza: 65% CO,, 35% 1PrOH (+0,3%
iPrNH,) ). IlepBHM 3SJOMPOBAHHEM DHaHTHMOMep (145 MI') OOMNOJHUTEJBHO

ouMmaJM [IOCPeICTBOM QIBM-XpoMaToTrpadum Ha cuamkareje (10-40 MM,
24 1, CH,Cl,/MeOH 98/2). UmucTHe O¢pakKuuM OOLEeIMHSIM UM PacTBOPUTEIbL
KOHUEHTPUPORBAaJM IIpM IIOHMXEHHOM HaBJIEHWM C IIOJIYYEeHMEeM IIOCJIe
OTBEPXIEHUS IIYyTEeM PpPacTUpPaHmMsa C OUYMBO0NPONMUIIOBEM 32OMPOM/IeHTaHOM
SHaHTHUOMepa 16A (99 wMmr). BTOpOM »JIOMPOBAHHHM SHaHTHUOMep (149 wmr)
IOOIIOJIHUTEJIEHO OUMINaJIU [IOCPEenCTBOM GJsm—-xpoMaTorpadmun Ha
cumkareye (10-40 w~xM, 24 1, CH,Cl,/MeOH 98/2). UucTHe OQpaKLMUMU
0O Be INH AN n pPacTBOPUTEIb KOHILIEHTPUPOBAaJIN npu MTOHMYXEHHOM
OAaBJIEHVWM C IIOJIydeHMeM IIOoCJie OTBepXIOeHUsa IIyTeM pacTUpaHusa C
OUUSOIPONMIIOBEIM 20UMpOoM/IIeHTaHoOM SHaHTMoMepa 16B (95 wMmr).

CoemmHeHMe 16
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H AMP (400 MIu, DMSO-dg) & ppm 1,91-2,05 (m, 2 H) 2,20 (s,
3 H) 2,29-2,43 (m, 2 H) 3,01-3,27 (m, 2 H) 3,72 (s, 3 H) 4,02-
4,18 (m, 3 H) 4,35-4,44 (m, 1 H) 5,71 (br 4, J=8,6 T'u, 1 H) 6,34
(br s, 1 H) 6,67 (s, 1 H) 6,78-6,90 (m, 3 H) 7,01 (br d, J=7,1
I'nm, 1 H) 7,12 (s, 1 H) 7,31 (d, J=8,1 Tn, 1 H) 7,88 (br s, 1 H)
8,15 (s, 1 H) 9,14 (s, 1 H) 12,07 (br s, 1 H)

LC/MS (cmoco® LC-A): Re 2,93 MmH, MH' 660

TemnepaTypa [iaBjeHus: 214°C

SHaHTHOMep 16A

H AMP (400 MI'u, DMSO-ds) & ppm 1,92-2,04 (m, 2 H) 2,20 (s,
3 H) 2,30-2,44 (m, 2 H) 2,99-3,16 (m, 2 H) 3,73 (s, 3 H) 4,04-
4,17 (m, 3 H) 4,35-4,44 (m, 1 H) 5,71 (br d, J=8,6 I'u, 1 H) 6,34
(br s, 1 H) 6,67 (s, 1 H) 6,79-6,89 (m, 3 H) 7,02 (br d, J=8,6
I'm, 1 #®) 7,12 (s, 1 H) 7,32 (4, J=8,1 I, 1 H) 7,89 (s, 1 H)
8,15 (s, 1 H) 9,14 (s, 1 H) 12,09 (br s, 1 H)

LC/MS (cmoco® LC-A): Ry 2,94 vmu, MH' 660

[x]%%: -35,4° (¢ 0,263, DMF)

XupanbHasa SFC (cnioco® SFC-F): Ry 1,61 mmH, MH" 660, xupaJbHasa
uycToTa 100%.

SHaHTHOMep 16B

H AMP (400 MI'u, DMSO-ds) & ppm 1,91-2,04 (m, 2 H) 2,20 (s,
3 H) 2,30-2,44 (m, 2 H) 3,00-3,15 (m, 2 H) 3,73 (s, 3 H) 4,03-
4,17 (m, 3 H) 4,35-4,44 (m, 1 H) 5,71 (d, J=8,6 Tu, 1 H) 6,34
(s, 1 H) 6,67 (s, 1 H) 6,79-6,89 (m, 3 H) 7,02 (dd, J=8,1, 1,5
rnm, 1 H) 7,10-7,14 (m, 1 H) 7,32 (d, J=8,59 T'u, 1 H) 7,89 (s, 1
H) 8,15 (s, 1 H) 9,14 (s, 1 H) 12,10 (br s, 1 H)

LC/MS (cmnoco® LC-A): Ry 2,94 mmu, MH' 660

[o]p%%: +34,3° (¢ 0,274, DMF)

XmpanabHasa SFC(cmoco® SFC-F): R, 2,22 mmH, MH" 660, xupajbHas
yycToTa 99,47%.

Tabamila: coeIMHEeHMSs, IIOJIYUEeHHEBE, KaK OIIMCaHO BHIIE
OnrTmueckoe

CoengmMHeHMe CTpykTypa
BpallleHME

1 w4<:§) paleMmuuecKoe
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[MPOTNBOBUPYCHASA AKTMBHOCTB COEOVIHE HUM 1o HACTOAIWEMY
MBOBPE TEHUIO

AHaiM3 MPOTHUBOBUPYCHOMN AKTMBHOCTMU B OTHOMEHMUM DENV-2

[IpOTUBOBUPYCHYK aKTHMBHOCTE BCeX COeIMHEHUM II0 HaCTOSAMeMy
n300peTeHnI0 TeCTUPOBAaJIM B OTHOMeHMM mTaMMma 16681 DENV-2, KOTOPHM
MeTUJIM YCWUJIEHHEIM 3&JIEHEIM OQJIIyopeclieHTHHM OeJjkoM (eGPF). Cpenma niusa
KYJBTUBUMPOBAHUSA COCTOMAJIa W3 MUHMMAJILHOM TIOONepXUBaKIEel Cpeld,
OOTIOJIHEHHOM 2% TepMUYeCKU VMHaKTUBUPOBAaHHOM SMOpPHMOHAJIEHOM
TeJigubeld cHBOpoTKM, 0,04% re”HTaMmumHa (50 wMr/mi) m 2 MM L-
JiyTaMmMHa . KiieTrkm Vero, I[oJiydeHHEe 3 ECACC, cCcycleHOIVpOBaJM B

cpene nJd KyJbTUMBUPOBAHMA M HOOOABIAIM IO 25 MkJI B 384-JIyHOUHEE
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[1JIaHIIE T (2500 KJIETOK/JIYHKA) , KOTOPEE yxe comepxaimn
[IPOTUMEOBUPYCHEIE COeNMHeHMA. Kak MpaBUIJIO, BTH IJIAHMNETH COIepXallu
5-KpaTHEE CepUMHLE pasbarjieHU A nus 9 cTagum pasbaBpjieHUd
TeCcTUpyeMoTo coeIuMHeHusa Opu 200-KpaTHOM KOHEUHOM KOHILEeHTpaluM B
100% DMSO (200 wui). KpomMe TOI'o, KOHLEHTpalLMK KaXOOoI'0 COeIMHEHUMA
TeCcTUPOBAJIM B UYeTHpex IIapalJlJleJIbHEX aHaJlM3ax (OMala30H KOHeUHOM
KOHILeHTpauun: 25 MM - 0,0000604 MM mwim 2,5 MxkM - 0,0000064 MM
0Jsa HauboJee aKTUBHEX COeOMHeHUM) . HakoHell, KaXIOb  IIJIaHIOET
comepXaJl JIYHKM, KOTOPHEe IOIpelHa3HavaJMChk IJIS KOHTPOJIEM C BUPYCOM
(comepxamMx KJETKM M BUPYC B OTCYTCTBME COeOVHeHMUSd), KOHTPOJIEM C
KJIeTKaMM (colepXallux KJIEeTKM B OTCYTCTBME BUPYCa M COEOMHEHUT) U
KOHTpPOJIE CO cCcpelor (coIepXxammx cpendy B OTCYTCTBUME KJIIETOK,
BUMpYCa ¥ COeIMHEeHMM). B JYHKM, KOTOPHE I[IpenHasHadvaJMChb IJIA
KOHTpPOJIEV CO cpeno¥, nobaBiasaau 25 MKJ Ccpeld IJS KyJbTUBUPOBAHUSA
BMECTO KJeTok Vero. Ilocje Toro, KaK KJeTKM OvUIM JoOaBJIEHHE B
IJIAHMETH, IIJIaHMeTH MHKYOMpoOBaJ M B TeueHMe 30 MMHYT IIPpM KOMHATHOM
TeMIlepaType, UYTO IIO3BOJIAJIO KJIeTKaM pPaBHOMEPHO PpPacClpeleJIUMTbCAa B
JYHKax. Iajlee IUJIaHIWIETH MHKYyOMpOBaJIM B TepMOCTaTe C IIOJIHOCTHIO
YBJIAKHEHHOM aTMocheport (37°C, 5% CO,) @mo ciemyomero nOHS. 3aTeM
T aMM 16681 DENV-2, MeUeHuM eGFP, nofaBJIsasIn nus3 pacueTa
MHOXEeCTBEHHOCTU 3apaxeHusd (MO1I), cocTaBJgnmen 0,5. Taxkum
obpasoM, 15 MKJ BUPYCHOM CycCIeH3UM pobaBJjigjM BO BCe JIYHKHU,
comepxamme TeCcTHpPYyeMoe CcoeIMHeHMe, ¥ BO BCe JIYHKM, KOTOPHEe
npelHas3HadvaJlMChb IOJIS KOHTPOJA C BuUpycoM. OOHOBPeMeHHO I00aBJIAIM
nmo 15 wMkJ cpeld OJ8 KYJbLTHUBMPOBAHMSA K KOHTPOJAM CO Cpelon u
KOHTPOJIAM C KJIeTkaMu. Jajlee I[LJIaHMETH MHKYOMpPOBaJIM B TedeHUEe 3
IHell B TepMocTaTe C IIOJHOCTBLI YBJIAXHEHHOM aTMochepoir (37°C, 5%
CO,) . B ImeHb NpOBeNeHMS CUMTHBaHUA QiyopecleHLUV© eGFP m3Mepdanu C
IIpMMeHeHMEM aBTOMATUM3MPOBAHHOTO (QIYOPECIeHTHOTO MUMKPOCKOIa IIpHu
488 HuM (rojy6on Jaszep). IlpuMeHad BHYTPMJIADOPATOPHYID CHUCTEMY
LIMS, @mjg KaxXxgor'o COeIOMHEHMId PpacCCUMTHBAJIM KPUBHE 3aBUCUMOCTU
MHTUOUPOBaAHMUA OT O3B M OIPEeNesIaM II0JIyMaKCUMMaJIbHYD 300eKTUMBHY
KOHIIEHTP Al (ECsq) - TakuMm obpas3oM, OJIS KaxOoM  TecTUpyeMon

KOHLEHTpaluum pPacCcCUMTHEaAJIN IIPOLIEHT MHPM@MPOBB.HMFI (1)

Q

=

OpUMMeHeHreM cJenyiomel ¢opMyJis: I=100%* (S¢—Scc)/ (Sye—Scce) 7 St,  Scc
Sve npeIlcTaBJIAT cobom YPOBEHb CUTHaJa eGFP B JIYHKax C
TeCTUPYEMBEIMM COeOVMHEHMAMM, KOHTPOJIAMU C KJIeTKaMM M KOHTPOJAMU C
BUPYCOM COOTBEeTCTBeHHO. ECs, OpeIcTaBJgeT COOOM KOHIEHTpalu
CoenMHEeHUs, IIPM KOTOPOM pelliMKalusa BUpyCa UMHIHUOMpyeTcsa Ha 50%,

YTO M3MEePeHO Mo 50% CHMXeHUD MHTEHCHMBHOCTHM QJIyopecueHUMM eGFP 1o
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CPaBHEHMI C KOHTpOJIeM C BupycoM. PaccumuteBa M ECy;y C IIpUMeHeHMVeM
JVHEWMHOM MHTepnojaauuu (Tabmamua 1) .

OOHOBPEMEHHO OlleHMBAJM TOKCHMUHOCTL COeOMHEeHUM Ha Tex Xe
[JlaHmeTax. Ilocjle CuUMTHBaHMA CHUI'Hajla eGFP Bo Bce JyHKM 384-
JIYHOUHEIX [JIaHIIETOB nOB0aBJIAIN 40 MKJI ATPlite, Kpacuresusd,
INOKAa3EBaKIMET'0 XU3HECIOCOOHOCTL KJIeTOK. ATP NOpUCYTCTBYEeT BO BCeX
MeTaBoJIMUeCK aKTHMBHEX KJeTKax, WM KOoT'Da KJEeTKM [IOOBepraknTcHd
HEeKpO3y MM allolTo3y, €TI0 YPOBEHbL OUeHL Pe3KO CHMXaeTcd. CucreMma
aHammza ATPLite oOCHOBaHa Ha BHpPabOTKe CBeTa, BH3BAHHOW peakLMUen
ATP c nobaBJieHHOM  Jiouubepaszon u  D-imoumubeprHOM. [IyaHme TH
VMHKyOMpOBaJM B TedeHMe 10 MMHYT OpM KOMHATHOM TeMIepaType. 3aTeM
[JIAHMETH M3MepaIM Ha ViewlLux. TakxXe oNpelesidjM [IOJyMaKCHMaJIbHYI
UUMTOTOKCUUECKYID KOHILIEHTPAaLMIO (CCsp) , uTo COOTBETCTBYyET
KOHLEeHTpauum, TpedyeMoV mOJs CHUXEeHMS JIOMMHECILEeHTHOTO CMI'HaJla Ha
50% 1©mo CcpaBHEHMID C JIyHKaMy KOHTPOJIA C KJeTKaMu. HakoHell,
omnpenesiasM MHOEKC CceJIeKTMBHOCTM (SI) IJg COoeOMHEeHUM, KOTOPHM
PacCUmMTHBAJIM KaK ykasaHo Huxke: SI=CCsy/ECsg.

Tabmmua 1. FECsq, CCso M SI 1aa COeOMHEHMM [0 HacTodleMy

1300peTeHMI0 B aHaJM3e TPOTUMBOBUPYCHOVM aAKTUBHOCTM B OTHOMEHUU

DENV-2
N coemgmMHeHMSA ECs9 (MKM) N CCsg (MKM) N ST N
1 0,0031 4 12 4 3350 4
1A 1,00 3 7,7 3 7,8 3
1B 0,0028 4 9,8 2 3530 2
2 0,0028 4 13 4 4000 4
2A 0,27 3 12 3 43 3
2B 0,0018 3 10 3 4180 3
3 0,0019 4 8,5 4 5210 4
3A 0,52 3 11 3 22 3
3B 0,00099 3 8,7 3 11400 3
4A 1,2 4 7,8 4 6,4 4
4B 0,0010 3 11 3 16100 3
5 0,00082 3 11 3 11200 3
5A 0,042 3 11 3 275 3
5B 0,00062 3 9,2 3 14400 3
6 0,00097 3 3,3 3 3370 3
6A 0,00059 9 8,5 9 14900 9
6B 0,092 7 7,3 7 79 7
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7 0,0030 3 10 3 3410 3
TA 0,43 3 11 3 26 3
7B 0,0018 3 7,6 3 4180 3
8 0,0021 3 9,5 3 4410 3
8A 0,0015 3 12 3 7360 3
8B 0,25 3 12 3 47 3
9 0,0016 4 3,9 3 2850 3
9A 0,25 3 4,2 4 17 3
9B 0,00060 3 10 3 13800 3
10 0,00035 3 10 3 26600 3
10A 0,063 3 10 3 165 3
10B 0,00025 3 11 3 51400 3
11 0,00031 3 15 3 53500 3
11A 0,045 3 11 3 246 3
11B 0,00020 3 12 3 45200 3
12 0,0022 3 13 3 5660 3
12A 0,0012 3 13 3 11000 3
12B 0,32 3 12 3 37 3
13 0,00023 3 11 3 59500 3
13A 0,00012 4 12 4 103601 4
13B 0,012 3 12 3 972 3
14 0,00041 3 10 3 24900 3
14A 0,42 3 9,1 3 22 3
14B 0,00027 4 9,4 4 35500 4
15 0,00022 3 11 3 58700 3
15A 0,0053 3 10 3 1970 3
15B 0,00013 3 11 4 94800 3
16 0,00011 3 11 3 95800 3
16A 0,014 3 11 3 800 3
16B 0,000069 5 6,2 5 >174673 5

N=koJjmuecTEO He3aBUCHMEIX DKCIIEPUMMEHTOB, B KOTOPEIX
TEeCTHUPOBAJIM COeOUHEHUI.

AHaJjius c IpHUMeHEeHEeM KOJIMUECTBEHHOI! I[P c obpaTHOM
TpaHckpunrazon (RT-gPCR) B OTHOMEHMUM UETHPEX CEPOTHIOB: IIPOTOKOJI
A,

[IpOTUEOBUPYCHY aKTHBHOCTb cCoenVHEeHUN 1o HacToAleMy
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NB00peTeHN TEeCTHUPOBAaJM B OTHOmMeHMM mTamMa TC974#666 DENV-1
(NCPV), mramMma 16681 DENV-2, mrTaMmMa H87 DENV-3 (NCPV) u mTaMMa
H241 DENV-4 (NCPV) B aHamz3e c RT-gPCR. B cCcBA3M C 32TUM, KIETKHU
Vero wumHOMUIMPORBaAJM OIOHUM wu3 DENV-1, wmm -2, wm -3, wim -4, B
IPUCYTCTBUM WMJIM B OTCYTCTBUE TeCTUPYEMHX COeIMHeHuM. B IeHb 3
Iocjie  MHOUMUUPOBaHUSA KJIETKM  JIM3MPOBaJIM M  KJI€TOUYHBEE  JIM3aTH
VCIIOJIE30BaJM OJa TI[oJydeHusa kIHK kak §mjag Bupyca-mumeHu (3'UTR
DENV; Tabimua 2), TakKk ¥ SDTaJJOHHOTO TI'eHa KJIeTKU (B—akTHHa,
TabimMila 2). BaTeM OCYMeCTBJIAJU OyIlekcHyK I[P B pexuMe peaJIbHOTO
BpeMeHM Ha nOpubope Lightcyclerd80. [lonnyuyeHHOe  3HaueHue Cp
ABJIAeTCA OOpaTHO IMIPOIOPLMOHAJIBHEM KOJIMUECTBY 3SKCIpeccupyeMoy PHK
STUX  MUIIEHeN. VHTUOMpOBaHMe  peluMkauuu DENV  nonm  OelCTBUEeM
TeCTUPYEMOTO COeOMHEHMA IIPMBOOUT K cOnBury Cp mjsa reHa 3'UTR. C
OPpyTOM CTOPOHE, eCJIM TeCTHUpyeMOe COeIMHEeHUe HABJISeTCS TOKCUUHEM B
OTHOWEHUM KJIETOK, TO aHaJIOTMUHHY 5bberkT OyIeT HabOOIATHCA U B
OTHOWEHUM  BKCIPEeCCUM B-aKTHHA. Oma pacuera ECsy IPpUMeHAT

CPaBHUTEJILHEN crnoco® AACp, KOTOPHM OCHOBAH Ha OTHOCUTEJILHOM

TeHHOM DKCIIPpeCCcUn IeHa—MHUIIeHA (3'UTR), HOPMaJIM30BaHHOM 1o
KOHCTUTYTMBHOMY TI'eHy KJeTKM (R-arkTuHy). KpomMe TOTO, OlIpenesidiu
3HAUEeHMsd CCsg Ha OCHOBAHUMU S3HaUYEeHUN Cos IIOJIYUEeHHEIX nJjs

KOHCTUTYTHMBHOI'O TI'€Ha B—aKTMHa.

Tabauia 2. [IpaiMeph u SOHIH, VICIIOJIb 3Y EMEIE 1
KoamuecTBeHHOM RT-PCR B pexmuMe peaJIbHOTO BPEMEeHU.
[pariMmep/ MuimeHb IlocylemoBaTeJIbHOCTL, P
30HTI
F3utr258 DENV 3'-UTR | 5'-CGGTTAGAGGAGACCCCTC-3"
R3utrd25 DENV 3'-UTR | 5'-GAGACAGCAGGATCTCTGGTC-3"
P3utr343 DENV 3'-UTR | FAM-5'-AAGGACTAG-ZEN-

AGGTTAGAGGAGACCCCCC—-3"-IABKFQ

Factin743 R—aKTuH 5'"-GGCCAGGTCATCACCATT-3"

Ractin876 B—aKTUH 5'"-ATGTCCACGTCACACTTCATG-3"

Pactin773 B—aKTuH HEX-5"-TTCCGCTGC—-ZEN-CCTGAGGCTCTC—
3'-IABKFQ

& DJIeMeHTH, MNpeAcCTaBJignmMe CcoBOM pPelNopTepHHe kKpacuTenu (FAM,
HEX) m racurenu JgoMuHecleHUrM (ZEN m IABkKFQ), BHIOeJIeHB XWUPHEM U
KYPCUBOM.

b HyxJIeoTHIHY [IOCJIENOBATEJIBHOCTE IpayiMepoB u 30HIOB

BHIOMpPAIM ¥3 KOHCEepBaTMBHOTO YyuyacTka B 3'UTR-yuyacTke T'eHOMa
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BUpPYCa oeHre, MCXOOs n3 BHPABHUBAHUSA 300 HYKJI€OTUIOHEIX
mocjiefoBaTeJIbHOCTEN yeTHpex CEepoOTUIIOB BHpPYyCa OeHTe,
OeloHUPOBaHHHX B Genbank (Gong et al., 2013, Methods Mol Biol,
Chapter 16).

Cpena nJis KyJIb TUBUPOBAaHUA cocTodJya nu3 MMHMMAaJIbHOM
IoInepxXrBaKme cpelbl, IOOIOJIHEHHOM 2% TepMUUeCKM MHAKTUBUPOBAHHOMU
SMOPUOHAJILHOM TeJisubell CcHBOpoTkM, 0,04% redwTammiumvHa (50 M0/MII) u
2 MM L-1mayrTaMmHa. KileTku Vero, IIOJIYUEeHHEE nus ECACC,
CYCIEHIVPORAJM B Cpelle IJS KyJbTUBMPOBaAHMA U nHobapJjdjamM 1o 75
MKJI/JIYHKY B 96-JIyHOUHHe IulaHmeTH (10000 kJeToK/JyHKa), KOTOpHe
yXe comepXalsM IIPOTUBOBUPYCHHE COelMHeHMA. Kak TI[IpaBUIIo, 2TU
[IJIAHMETH CcoIepXaJiM b-KpaTHHE CepuMHBEe pasbaBjeHuda 3 9 cTamun

pazbaBJieHMA TeCcTHUpyeMoI'o coenuHeHusa HOpu 200-KpaTHOM KOHEUHOM

KOHLEeHTpalumn B 100% DMSO (500 HII; KOHEUHHM orarnasoH
KoHUeHTpauum: 25 MxM - 0,000064 MxM mam 2,5 MxkM - 0,0000064 MM
0Jig HauboJjiee aKTUBHHEHX CcoeIOMHeHMUM). KpoMe TOTO, KaxXIbBlM ILIJIAHIIET

comepXxalJl JIYHKM, KOTOPHE IIpelHasHauvaJMCh MOJIS KOHTPOJEM C BUPYCOM
(comepxammx KJIETKM UM BMPYC B OTCYTCTBUME COeIMHEeHMUI) ¥ KOHTPpOJIeu
C KJIeTKaMM (comepXallux KJIETKM B OTCYTCTBME BUpPYCa UM COeIMHEHUA) .
[locme @pobGaBJjieHMs B ILJIAHIIETH KJIETOK ILJIAHIETH MHKYyOUpOBAJIM B
TepMOCTaTe C IIOJIHOCThI YyBJaXHeHHOM aTMmocheport (37°C, 5% CO,) @mo
cilenyromero nHa. Cepotuns 1, 2, 3 m 4 Bupyca IeHTe pa30aBJasaIu C
IIeJib IIoJIydeHMsa B aHaJmzse Cp, cocTaBJgmero ~22-24. TaxkmuMm
obpasoM, 25 MKJ BUPYCHOM CycCIeH3uM pobaBJjigjM BO BCe JIYHKHU,
comepxamye TeCcTUpYeMoe coelIMHeHMe, ¥ BO BCce JYHKM, KOTOPHEe
IpenHasHavaJIMCh OJIS KOHTPOJIS C BHUPycOM. OOHOBPEMEeHHO nofaBJISsU
nmo 25 wMKJ cpenb o4 KYJbLTUBUPOBAHMUSA K KOHTPOJIAM C KJIeTKaMM.
Dajlee TILJIaHmMeEeTH MHKYOMpPOBAJM B TeueHMe 3 @OHeM B TepMocTaTe C
[IOJIHOCTBI0 YBJIAXHEHHOM aTMochepoir (37°C, 5% CO,). Uepes 3 nud
HaJoCaOoOUHY XUIOKOCTL YIaJsaIy M3 JIYHOK U KJIeTKM IBaXOH I[IPOMEBAJIU
JensaueM PBS  (~100 wMkJ1) . KileTouHBle OCalKM XpaHWJIM B 96—JIYHOUHEIX
wladmeTax Inpu —-80°C B TeueHMe IO MeHbImel Mepe 1 gua. Jajee
sKCTparmpopanu PHK ¢ npumeHeHuMeM Habopa IJg Ju3upoBaHuda Cells-—
to—-CT™ cormylacHO MHCTPpyKUMAM OpousBomuTesda (Life Technologies).
KJjleTOUHLEe JIM3aTE MOXHO XpPaHUTL npr —-80°C mimM cpasy Xe IIPUMEHATH
Ha cTaiuM oOBpaTHOM TPAaHCKPUIILIUM .

IIpy MOOTOTOBKE K CTaguu OoOpaTHOM TPAaHCKPUILUMM TOTOBUIN
cMeck A (Tabmuua 3A) ¥ pachopeleadanu ee o 7,57 Mri/jayHka B 96—
JYHOUHHM IIJlaHmeT. Ilocjyle pmobGaBjieHMsa 5 MKJ KJIETOUHEX JIM3aTOB

OCYWECTBJIANM NATMMMHYTHY CcTaguio OeHaTypaluum opu 75°C  (radiamnia
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3B) .

VMHMIMMPORBaJIr

Ilocse »Toro pobaBagamm 7,43 wMrja cMecum B (Tadamua 3C) u

cTamuin OoBpaTHOM TPaHCKPUILUM (Tabmnia 3D) oI

rnoJjiyueHmsa kIHK.

HakoHen, nojgydaJm cmeck C (Tabmmua 4A), cmech g RT—-gPCR,

U ee pacmpemesyanm o 22,02 MKJI/JIYHKa B 96-JIYHOUHHX ILJIaHmeTax MOJg
gPCR oo0aBJIgIM  IIO 3 wMrJ  kIOHK, u

LightCycler, B  KOTOPEHE

ocymecTBJIAaIM JPCR Ha LightCycler 480 corjacHO ycJoBUAM B Tabjuile
4B.

[TouMeHAad nporpaMMHOe obecIieueHMe LightCycler u
BHYTPMUIIAB0paTOPHYI CUCTeEMY LIMS, oJid Kaxgoro CoeIMHEeHU A
PacCUMTEBAaJIM KPMBHE 3aBUCUMOCTM 5SdodexkTa OT HOO3E UM OIpenesidiu
[IOJIyMaKCHUMaJIbHYIO 50beKTUBHYIO KOHIIEHTPalM (ECso) u
[IOJIyMaKCHUMMAaJIbHYK LIUTOTOKCUUECKY KOHIUeHTpauuiwn (CCsgy) (Tabamusl 5-
8) .

Tabmauua 3. CuHTes kJIHK C OpuUMeHeHMEeM CMecUu A, IeHaTypaluu,
cMecu B ¥ oOpaTHOV TpPaHCKPUILUU

Cmecs A
A Inanmersi 8

06.
Odpasusl 828 PEAKIHOHHOI 20
cvecn (MKJT)

Jaement cvecn | Konmenrpamms Oo0BeM (MKJT)

Exnanma X
Hcxoxnas Koneunas 1 oOpa3zen
W3MepeHust o0pasnos

Milli-Q H,O 7,27 6019,56

R3utr425 MM 20 0,27 0,15 124,20

Ractin876 MM 20 0,27 0,15 124,20

O0nem cmecn/TyHKA
o) 7,57
Knemounwie nuzamuoi 5,00

Cramus
B JAECHATYPALIH

Cramms Temmeparypa | Bpems

Jenarypanus 75°C 5'

Yaep:kanue 4°C yacp KaHHC
C Cwmecn B

O0pasnel 864

Jaement cvecn | Konmentpams Oo0nem (MEIT)

Exnanma X
Hcxonnas Koneunas 1 oOpasen
M3MepeHust o0paznos
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Bygep 2 Expand
yoep 2 Exp X 10,00 1,00 2,00 1728.0
HIFT
MgCl, MM 25,00 3,50 2,80 2419,2
dNTP MM 10,00 1,00 2,00 1728,0
Haruburop
En./mxn 40,00 1,00 0,50 4320
PHKa3er
Expand RT En./mxn 50,00 0,33 0,13 1123
O6muii 00BeM cMecH
7,43
(MKJT)
Iporokoa cunresa k/IHK
Cramus Temneparypa | Bpems
O60parHasn
42°C 30’
TPAHCKPHIIIHSA
Jdenarypamus 99°C 5'
Yaep:xranue 4°C yaep KaHHE
Tabaunua 4. CMech g gPCR ¥ OPOTOKOJ
Cwmecs C
06.
PeAKIOHHOI
Oo6pasus1 833 25
cMecHn
(MKJT)
DJIEMEHT CMecH KonnenTpanust OoBeM (MKJT)
Enqununa Hcxonana
Koneunas 1 oGpa3zen X 00pa3noB
H3MEpPECHUs 1
H,O ma ITLP ot
? 774 644742
Roche
Cwmecs Roche
X 2 1 12,50 10412,50
2xMM
F3utr258 MKEM 20 0,3 0,38 316,54
R3utr425 MKM 20 0,3 0,38 316,54
P3utr343 MM 20 0,1 0,13 108,29
Factin743 MKM 20 0,3 0,38 316,54
Ractin876 MM 20 0,3 0,38 316,54
Pactin773 MM 20 0,1 0,13 108,29
Oonem
22,02
cMecn/mpodupkra (MKJT)
k/THK 3,00
IIporoxon
qPCR3
Cramms Temmeparyp | Bpems Cxopocth
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a HU3MCHCHUS

NpPeABAPHTEILHA

51 HHKYO0.//1eHaT. e 10 44

Jenarypanus 95°C 10¢ 44

Orxur 58°C 1 mun. 2.2 40 uKIoB
DJIOHr AL 72°C lc 4.4

Oxaaxkaenne 40°C 10¢ 1.5

Tabuuia 5. ECsq, CCsq M SI And COeAMHEHUM HPOTUB cepoTuHna 1 B

aHaamzax RT-gPCR

I[IpoTokoJ A
RT-gPCR TC974#666 ceporuna 1
e ECsq (MKM) N CCso (MxM) N SI N
coeIMHeHUA
1B 0,0015 4 >2,5 4 >2290 4
2B 0,0060 5 >2,5 5 >744 5
3B 0,0024 3 >2,5 2 >1550 2
4B 0,00057 4 >2,5 4 >8060 4
5B 0,0020 4 >2,5 4 >981 4
6A 0,00064 4 >2,5 4 >10900 4
7B 0,00088 3 >2,5 3 >6750 3
8A 0,0020 3 >2,5 3 >1570 3
9B 0,00099 3 >2,5 3 >2860 3
10B 0,00036 3 >2,5 3 >8670 3
11B 0,000095 3 >2,5 3 >41800 3
12A 0,0021 3 11 3 3850 3
13A 0,00012 3 >2,5 3 >32500 3
14B 0,00022 3 2,3 3 8720 3
15RB 0,00013 3 4,9 3 46500 3
16B 0,000092 3 >1,0 3 >23100 3
N=KOJNUEeCTBO He'3aBUCHMEIX SKCIEePUMEeHTORB, B KOTOPRIX

TeCTrpoRaJjlM COedVHEHNMA.

Tabauila 6.

ECso,

CCsg m ST pmjd COeIMHEHUNV NPOTUB CepoTula 2 B

aHaamzax RT-gPCR

[TopoTOKOII

A

RT-gPCR 16681 cepoTuna 2

e

COeIIMHEHNMA

ECso

(MKM)

N

CC50 (MKM)

N

SI

1B

0,0024

3

>2,5

1

>1480




91

2B 0,0021 3 4,3 3 2070 3
3B 0,0014 3 13 3 5680 3
4B 0,00045 3 2,4 3 6270 3
5B 0,00052 3 2,8 3 6730 3
6A 0,00049 5 11 5 18700 5
B 0,0019 3 >2,5 2 >9150 2
8A 0,00038 3 >0,99 3 3620 3
9B 0,00047 3 >2,5 2 >4250 2
10B 0,00015 3 >1,0 3 >10700 3
11B 0,000059%9 3 5,0 3 64900 3
12A 0,00042 3 14 3 19800 3
13A 0,000057 3 >2,5 3 >53100 3
14B 0,00016 4 2,6 3 >9320 3
15B 0,000100 3 6,3 4 >22600 3
16B 0,000055 3 >1,0 3 >44200 3
N=koJmuecCcTBO He3aBUCHUMEIX SKCIIEPMMEHTOB, B KOTOPEBIX

TeCTrpoealyiM COeIMHEeHMA.

Tabauita 7.

ECE/

CCsg_m SI pjd COeIMHEHUM MNPOTUB cepoTuna 3 B

aHaamzax RT—-gPCR

[IpoTokoJ A
RT-gPCR H87 cepoTtuna 3
N coemomMHeHMS ECso (MKM) N CCs¢ (MKM) N ST N
1B 0,025 3 >2,5 3 >123 3
2B 0,038 4 >2,5 4 >118 4
3B 0,023 3 >2,5 3 >136 3
4B 0,011 3 2,3 3 228 3
5B 0,015 4 >2,2 4 >116 4
6A 0,0081 4 >2,5 4 >2277 4
7B 0,013 3 >2,5 3 >259 3
8A 0,015 3 >2,5 3 >203 3
9B 0,0064 4 >1,0 1 >103 1
10B 0,0059 3 >2,5 3 >414 3
11B 0,0065 3 >2,5 3 >991 3
12A 0,036 3 12 3 384 3
13A 0,0018 3 >2,5 3 >1580 3
14B 0,0055 3 >2,5 3 >644 3
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15B 0,0028 3 5,8 3 3130 3
16B 0,00087 3 >1,0 3 >1780 3
N=koJmueCcTBO He3aBUCHMEBIX BKCIIEPMMEHTOB, B KOTOPEIX

TeCTrpoRraljlMl COeOVHEHNMA.

Tabmaniia 8. ECsg,

CCsg m ST mng COeOVMHEeHUM NOPpOTUB cepoTuna 4 B

aHaamzax RT-gPCR

I[IpoTokoJ A
RT-gPCR H241 ceporuna 4
N coemmMHeHMSA ECsg (MKM) N CCsg (MKM) N ST N
1B 0,18 3 2,2 2 10 2
2B 0,15 3 >2,5 3 >11 3
3B 0,098 3 >2,5 2 >25 2
4B 0,076 3 1,8 3 23 3
5B 0,090 3 >2,5 2 >33 2
6A 0,060 6 >2,5 4 >53 4
B 0,12 3 1,1 3 10 3
8A 0,056 3 1,1 2 21 2
9B 0,087 3 2,5 3 277 3
10B 0,032 3 1,1 2 277 2
11B 0,020 3 3,3 3 184 3
12A 0,10 3 5,5 3 96 3
13A 0,010 3 2,6 3 251 3
14B 0,023 3 1,4 3 6l 3
15B 0,015 3 2,3 3 174 3
16B 0,0053 3 1,2 2 181 2
N=koJjmuecTEBO He3aBUCHMEIX DKCIIEPUMMEHTOB, B KOTOPHIX

TeCTrpoRaljlMl COedVHEHNMA.
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$OPMYJIA MNSBOEPETEHUA
1. CoemuHeHMe, XapakTepusykmeecsa ¢opmyjion (I),
R1
N

2
R \og OCHj
o)
N
R® H

0]
N—N
R* (\ B
R® N

roe

R! mnpemcraBigeT coBoi XJIOp WM OTOpP,

R? npepcraBigeT coboim —CH,CH,OH mym Cs_ saJikuyiCOOH;

R3 mpemcraBigeT coBOM TPUOTOPMETUII MJIM TPUPTOPMETOKCH;

R* mpemcraBigeT cofol BOHOOPOL, OTOP MM METOKCU; U

R®> mpemcraBigeT cofol BOOOPON WMJIM METMII;

Wi ero dapMalleBTUUECKM I[IpueMieMasd COJib, coJibBaT WM
IOJIUMOPd .

2. CoenmuHeHUe NI ero cTepeousoMepHasd bopwma,
bapMalleBTMUECKM IIpMemMieMas COJib, COJbBaT WIM OOJUMOPd o mo. 1,

I'oDe YyKa3SaHHOe COeIMHeHINe BBI@paHO 3 T'PYIIIEL

cl cl cl
HOL -~ OCH; HO OCH, O~ OCH;
FsC H FaC H FaC H
10 IR TS 0 ém éw
N N N
N CH;O N) N
cl cl cl
HOL OCH; HOL OCH; HO OCH;

o e

F



Cl

CH,
[
HWO OCH,
o
FsC H
N—N
)
N

3. CoenMHeHHUe

XapakTepusyeTrcsa (+)

4. CoemuHeHMe TIIO II. 1,

HOC~o OCHj
*)
FsC H
o
)
N
cl
O~ OCHj
*)
FsC H
o o
B
N
[
HOC~o OCHj
*)
FiC H
JOOIER Y
F \N\
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HOY\/\
O
O

HO\’%/\
O
o}

I1o II. 1, roe

YOeJIEHEIM BpalleHMeM.

F

N
|
HO~o OCH,
*)
CH,0 A\N)

cl

N
[
HO\[(\/\ OCHj
o)
FsC H

T

F Ny
YKa3aHHOe coelVMHeHN e

TIoe yKasaHHOe COeIMHEeHMe BEHOpaHO M3:

HO~o OCH,
*)
FSCO\(>:,> H
N—N
)
N
cl
HO OCH,
*)
FﬁQT::Ij> H
\
{3
|
HO~o OCH;,
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Cl cl [o]]

HO -~ OCH H H
9] 3
®) O\“/\/\O % OCHs 0\“/\/\ " OCH,
FaC FaC H FaC
50D T S T
SN @m) CH; D

T

CHs,

H
CHy
RS T
WU
FaC A

CH,

5. OdapmaleBTHMUeCKasa KOMIO3MLUMA, CcoIepXalasd COeOMHeHMe IIO
JoboMy M3 mOIn. 1-4 BMeCcTe C OIHMM MJIM HECKOJBKUMU OdapMalleBTHUUeCKU
npreMJIeMBEM HAOJIHUTEeJIAMM, pas30aBUTeNIAMU MJIM HOCUTEJISMMA.

6. OdapMalleBTMUECKasd KOMIO3MIMA IIO0 II. 5, KOTOpasd COOEpPXUT
BTOPOM MJIM IOOIOJIHUTEJILHEIM AKTUBHBI MHIPEOMEeHT.

7. QdapMalleBTMUecKasd KOMIIO3MLUMSA II0 II. 6, TIOe BTOPOM WM
IOIIOJIHUT &JIb HEIM AKTUBHBIM VHTPEeIVNEeHT npelcTaBJIgEeT cobom
IIPOTUMBOBUPYCHOE CPeICcTBO.

8. CoerHeHVe  QOPMYJIH (1) rno JwdbomMy M3 III. 1-4 o=
IPMMeHeHMs B KadeCTBe JIEKAPCTBEHHOTO IIpelaparTa.

9. CoelMHeHVe  QOPMYJIH (1) rno JwodbomMy M3 IIII. 1-4 o=
IpMMeHeHMa TIPM JIEUeHMM MHOQEeKUMM OeHTe U IJIA [OpeldylpexIeHVd WU
JeueHMsa 3adoJjieBaHMS, aCCOLUMMPOBAHHOTO C MHOeKIMeM IeHTe.

10. CoemmHeHMe ©¢opMyJiel (I) @©OJsg T[IpMMEeHeHMA o Io. 9, 1Drhe
VMHOeKLMs »OeHTe IOpelcTaBligeT cobo¥ wumHOPeKIMO, BH3BaAHHYID BUPYCaMA
mTaMMa DENV-1, DENV-2, DENV-3 mjam DENV-4.

IIo DOBEepPeHHOCTHU
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