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[IPOM3BOIOHEIE MOHO- MM IMSAMEWEHHBEIX MHIOJIOB B KAUYECTBE
MHI'MBEMTOPOB PEIIIMKAIIMM BUPYCOB IEHTE

Hacrosamee wm300peTeHMe OTHOCUTCA K COEeOMHEeHMAM MOHO— WIIM
OM3aMelle HHEIX VHOOJIOB, criocobaM IpenylnpexmeHUd Wi JIeUeHUd
BUPYCHOM MHOEeKLINU OeHTe [IOCpPenCcTBOM [IpMMeHEeHM A YKa3aHHBIX
CoeIVHEeHUN, a TakxXe OTHOCMTCHA K VYKasaHHEM COeIMHEeHMAM IOJIA
IpYMeHeHM B KauecTBe JIEKapCTBEHHOTO Cpencrea, foJiee
OpPenrnouYTUTEeJIEHO o4 IpMMeHeHU A B KauecTBe JIEKaPCTBEHHOT'O
CpenCcTBa IJIS JIeUeHUS MM TpelynpexieHUud BUPYCHOM MHOEeKIMM IeHTe.
Hacrosgmee wm300peTeHMe OOMIOJIHUTEJILHO OTHOCUTCA K QdapMalleBTUUECKUM
KOMIIOBUILIMAM WMJIM KOMOMHMPOBAHHEIM IIpellapaTaM Ha OCHOBe COeIMHeHUM,
K KOMIIOBULMAM  WJIU openaparTaM  OJiA [IpYMeHEeHU A B KauecTBe
JIEKAPCTBEHHOTO CpencTea, BoJee IPennouTUTEJILHO o4
OpelyOpeXIeHVsa WM JIeUeHMsS BUPYCHOM MHOeKIMM IeHTe. HacTosmee
n300peTeHUe TaKXe OTHOCUTCH K criocobam [IOJIyUYeHU I TaKMUX
COenVHEHUN .

[IPEOIIOCHUIKM M3OBEPE TEHNA

OJ1aBUBUPYCHL, KOTOPHE IIePeHOCATCHA KoMapaMM WM KJellaMy,
ABJIATCHA IIPUUMHOM OIAaCHHX MOJIA XM3HM MHOEeKUUM Yy UJeJioBeKa, TaKUuX
Kak BsHUedaguT M reMopparuMueckad JMxopalka. JM3BeCTHH UeTHpe
PasJIMUHEIX, HO TEeCHO CBA3AHHEX CepoTHUIla (QJIaBUBMPYCa, BEHSIHBAKIEI'O
IoeHTe, TakK HasHBaeMele DENV-1, -2, -3 um -4. IleHT'e XxXapakTepHa IOJ4
OOJIBIIMHCTBA TPOIMUECKMX M CyOTPOINMUECKMX PerMOHOB BCero MMpa,
IpeyMylmeCTBEeHHO B TOPOICKMX U IOJYTOPOACKMX paloHax. COIJIaCHO
BceMrpHOM oOpTraHM3aluMM 3OpaBooxpaHeHus (BO3) 2,5 Muwmapia Jionei,
M3 KOTOPHX 1 MWIIMapI »OeTel, I[IOABepXeHH PUCKY WHOMUMINPOBaHMSA DENV
(BO3, 2002). Ilo olLleHKaM, eXeTroIHO BO BCeM MHpe OpoucxomuT oT 50
no 100 MWIIMOHOB CJIydaeB JUXOpaIKM JIeHTe [DF], [IOJIMUJIJIMOHA
ciyyaeBR 3abojieBaHMA IOeHTe B TAXeJOoM dopMme (T. e. TIeMopparnMuecKoM
Juxopankom neHre [DHF] u cHMHIpOMOM moKa HOeHTe [DSS]) u Bojiee uUeMm
20000 cmMepTert. DHF cTajla OCHOBHOWM MNPUMUMHOM TOCIOUTAIM3aAlUU U
CMepTH CpeIM HOeTell B DHIEeMMUEeCKMX peTrMOoHax. B I1LeJIoM »OeHTe
aBJgeTcd HauboJee pacnpoCcTpaHeHHON IPUUMHON zaboJjieraHmA,
BHI3BAHHOTO apboBMpycaMM. Bilaromapd HeDaBHMM KpPYIHBM BCHIBIIKaAM B
CTpaHax, PacloJIOKeHHHX B JlaTMHCKOM AMepuke, HOro-BocTouHoM A3UM U
BamagHom dYacTu Tuxoro OKeaHa (B TOM umucJe B Bpaszswimuu, IyspTo-
Puko, BeHecyniie, Kambomxe, MHOooHesUH, BreTHame, TansiaHge) ,
KOJIMYECTBO CJIydaeB [OeHT'e CUJBHO BO3POCJO 3a IIocJiemHMe T'OnOH.

Umciio Clly4yaeB OeHTe He TOJIBKO yBeJIMurBaeTCAa I10 Mepe



pacnpocTpaHeHusa 3abojleBaHMA B HOBHX pallOHax, HO ¥ BCHOHIIKY MMET
CKJIOHHOCTEL CTaHOBUTLCHA OoJjiee TAXKEJIEIMUA .

IOiia npenynpeXxneHn u/Uim KOHTPOJIA 3aboJieBaHu4,
ACCOLUMMPOBAHHOTO C BUMPYCHOM MHQEKLMeM »OeHT'e, B HaCTofllee BpeMs
eIVHCTBEHHBMNU OOCTYIIHEMM criocobamm ABJIAITCA cTpaTermu,
HallpaBJIEHHEE Ha YHMUTOXEeHME KOMapOB C LEeJIb KOHTPOJIA [IepeHOCUMKa
MHOeKUMM. XOTA M MMeeT MeCTO Iporpecc B pas3paboTke BaKIUMH IPOTUB
oeHTe, CymecTByeT MHOTO TpyOHoCTelM. OHM BKJIOUAT CyIleCTBOBaHUE
ABJIEHMS, Ha3HBAEeMOI'O 3aBUCHMMEIM OT aHTUTeJla YycujleHueMm (ADE) .
BrI3nopoBJieHUE oT MHOeKLIUN, BHI3BAHHOM OOHUM CEepOTUIIOM,
ofecrieuyrMBaeT IOXM3HEHHEM UMMYyHUTET TIPOTMB HOaHHOTO CepoTura,
OOHaAKO IIpMIaeT JIMIb YaCTUUHYK WM  BPEMeHHyKn  3aluTy I[IPpOTUB
nocjenymomen — MHOeKLUM, BEI3BAHHOM OOHUM U3 Tpex OCTaJIbHEX
cepoTurioB. llpu nocjenywnmeM MWHOUMUMPOBAHUY OPYIVM CEPOTUIIOM yXe
CYWIECTRYKIME IeTepPOJIOIMUHEE aHTHUTeJla (OPMUPYIT KOMILJIEKCH C BHOBB
VHOUIMPYMMM CEepPOTUIIOM BUMpyCa IeHTe, OOHAaKO He HelTpau3yoT
maToreH. BMmecTe ¢ TeM OpelrnojilarapT, 4YTo ofJilerdaeTcsd BXOXIEHNE
BUpyCa B KJETKM, UTO [IPMBOOUT K HEeKOHTPOJIUPYEMOV pelliMKalun
BUpPyCa UM IOBHIIEHMI IIMKa TUTPOB BMPYCOB. Kak NOpM NepBUYHOM, TakK U
IpM BTOPUYHOM MHOeKUIMAX IIOBHIIEHMEe TUTPOBR BMPYCa acCCOUMMPOBAHO C
3aboJleRaHMeM IeHTe B Oojee Tsaxeson dopMe. ODHOM M3 IIPUUMH TOTO,
yTO IeTu OoJiee NOIOBEepPXeHH 3afoJIeBaHMI HOeHTe B TAXeJIOM GopMe, UeM
B3pPOCJEe, MOXeT OHTH (akT TOI'O, UTO MaTepPMHCKME aHTUTeJa MOTyT
JIETKO IepelaBaTbCd MIaleHllaM OPM TPYIHOM BCKAPMIMBAHUN .

B MecTax ¢ IOBYyMA WM HEeCKOJBbBKUMMM CepoTUIlaMM, KOTOPEHE
LUUPKYJIUPYIOT OOHOBPEMEHHO, Takxe Ha 3LIBaeMBEIMU perrMoHaMm c
IIOBEIEHHOM DHIOEMMUYHOCTBIO, PUCK 3abojieBaHMA OeHTe B TaXeJon dopMme
3HAUMUTEJIEHO BHIIE WM3—-3a I[IOBHIEHHOI'O pPHCKa I[IepeHeCTr BTOPUUHYD,
foJiee TAXEINYHD MHOEKLUD. Bojiee TOTO, B YCJIOBUAX IIOBHIIEHHOM
SHIOEMVWUHOCTM BEpPOATHOCTL IIOABJIEHMA 0OoJiee BUPYJIEHTHHX MTaMMOB
ABJISeTCHA TIOBHMIEHHOM, UYTO B CBOK OUepenb I[IOBHIMAET BEepPOSATHOCTDH
TeMoOpparMuecKoyn JmMxopalku OeHTe (DHF) wmiIM CUMHOPOMa mMOKa OeHTe.

KoMaprl, KOTOpHE IIepeHOCAT BO3OYIUTeNeV IeHTe, B TOM UMNCIE
Aedes aegypti wu Aedes albopictus (XeJTOJMXOPAOOUHHM KOMAap),
OBWXYyTCs Ha CeBep 3eMHOI'o mapa. ComjlacHO leHTpaM II0 KOHTPOJIKD U
npoduinakTure 3zadojieBaHuM (CDC) CoermmHeHHHX [TaToB (CIA) oba BHUIA
KOMapOB B HaCToOdAllee BpeMsa ABJANTCHA [IOBCEMeCTHHEIMM B XHOM Texace.
PacnpocTpaHeHMe Ha CeBep KOMapos, IIepeHOCANMX  BO30yOUTeJeN
IOeHTe, He OI'PaHMUYEHO pacHopocTpaHeHreM B CIA, HO HabJwnaeTcd
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HemaBHOo (mekabpr 2015 roma), BaklMHa IIPOTHUB BHpYyCa IeHTe,
nojJydeHHasa Sanofi Pasteur, ©OwJla BIepBHe omodpeHa B MeKCHKe.
BakumHa Takxke Owvla onoOpeHa B Bpaswnuu, OomnmnnmHEax m CajibBalope.
PeryJidUMOHHOE TeCTHMpOBaHMEe IIpOoHmoJKaeTCcda B OpyI'MX CTpaHax, IOe
OEeHTe MABJIAeTCHd IIPUMOPUTeTOM OOMEeCTBEHHOT'O 3IOpaBooXpaHeHUsa. TeM He
MeHee, BakKlUMHa OCTaBJIgeT MUPOKMEe BO3MOXHOCTM OJA YJYUIIeHUS B
CBA3M C OTpaHMUYeHHOM 20OeKTUMBHOCTBLI, OCOBeHHO NpoTuB DENV-1 u -
2, HUBKOM 50PeKTMBHOCTBI VYV CYOLEeKTOB, PaHee He 00pad®oTaHHHX
bJlaBUBUPYCaMM, U IOJIUTEJLHOM CXeMOM IIpMeMa IIpelapaTa.

HecMoTps Ha STM HeIOOCTaTKM, BaklMHa OpelcTaBJsgeT cobol
KapIMHaJIbLHYID IIepeMeHy B BSDHIEMUMUeCKOM CcUTyaluM, IIOCKOJIBKY OHa
IpedoCTaBJIgeT 3amuTy ©OO0JIBIOM dYacTM HaceJleHMs, HO BepPOSTHO He
MJIaIeHIlaM, KOTOpHe OoJiblle BCeX CcTpalalT oT »meHre. Kpome ToOrO,
cxeMa IpMeMa IpernapaTa UM O4YeHb OT'paHMueHHas 5»00eKTMBHOCTL VY
CyOBEeKTOB, paHee He 00pa®oOTaHHEX  (QJaBUBUPYCaMH, nejiaeT ee
HelpUTOOHOM u HelleJlecooBpasHol/HepeHTabesIb HOM s
Iy TENECTBEHHNKOB n3 He DHIEMUYECKMX obJjacTen B OeHTe-
DHIeMMUeCckue oOJlacTM. YIIOMAHYTHE BHIIE HEeIOCTATKM BaKLUWH IIPOTHUB
BUpYCa OeHTe MABJATCH OIPUUMHOM, IIoUeMy CYIecTByeT IIOTpedHOCTHL B
IIPOTUMBOBUPYCHOM CpencTee oT BO3OBYOUTEJIA oeHTe oJis
npeInHOeKUIMOHHOM NPOOMIaKTUKU .

Bojiee  TOTO, B HacTodllee BpeMsa OTCYTCTBYIT KOHKPETHHE
I[IPOTMBOBUPY CHEIE JIeKapCTBEHHEE cpencTea oJis JleueHusd VI
openylrpexneHmsa MHQeKUUNr, BHI3BAHHOM BMPYCOM JIMXOPAaIKM IeHTe.
OueBUOHO, UTO BCe elle CyllecTBYeT OoJbllagd HeyIOBJIETBOPEeHHAad
IoTpe®HOCThb Me IOVILIVHE B TepaleBTHUUeCKUX cpencrBax oJjsa
npenynpexneHns WM JeUeHMS BUPYCHHX MHOEeKUUN Yy XKUMBOTHHX, O0oJjee
KOHKpPEeTHO VY JiogelM, a OCODeHHO IJIS BUPYCHHX MHOEeKLUMM, BHS3BAaHHLEX
bJIaBUBUPYCaMU, DoJiee KOHKPETHO BUPYCOM OeHTe. Upes3BEHUYAMHO
HeOOXOOVMEIMM  SABJISIOTCS  COeOMHEeHMSI C  XOopomel OIPOTHMBOBUPYCHOM
AKTMBHOCTBI, KOTOPHE He MMelnT MNOOOUHHX 30QPeKTOB WJIM MMEIT HU3KNKE
YPOBHU  TMOOOUYHHX 30PEeKTOR, XapaKTepu3ynTCcd MMPOKMM  CIIEeKTPOM
AKTMBHOCTM IPOTMB MHOXECTBa CEepOTHIIOB BUpyCca IeHTe, HUM3KOU
TOKCUUYHOCTBIO n/nnm MOOX O AMYMN bapMaKOKMHE TUYECKVMA VI
IVHaMUUeCKVMM CBOMCTBAaMMA.

B HacTodmeM M300peTeHMM IIPelCTaBJIEHE COeIVHEHMHd, HABJISKIUECSHT
IIPOU3BOOHEIMM MOHO— WJIM JIM3aMelleHHEX WHIOJIOB, KOTOPHE IIPOABJIAIT
BHICOKYK aKTUBHOCTE IIPOTMB BCex UeTHpex (4) CepoTUIIOB BHUpycCa
neHre. TakXe COEOMHEHMS B COOTBETCTBMM C HaACTOAIMM M300pPEeTEeHUEM

ofJylamalnT XopomMM (QapMaKOKMHEeTHMUYeCKMM OpoduiieM ¥, HeOXMUIAHHO,



OaHHEIE KOHKPEeTHHE COeOUMHEeHMS IIPOABJIART YIYUIEHHYID XVPaJlbHY
CTadUIIBHOCTE .

KPATKOE OIVMCAHME W3OBPETEHNA

HacTosamee wm300peTeHMe OCHOBaHO Ha HEeOXMIAaHHOM OOHapyXeHUU
TOTO, UTO II0 MeHbIeV Mepe OIHa M3 BHIEYNIOMAHYTHX IPOoBJIeM MOXeT
OHITL peleHa C IIOMOmbI MPpelCTaBJIEHHHX COeIMHEeHMM II0 HacTodAlleMy
M300peTEeHND.

B HacTodgmeM M300peTeHUM IIPenCcTaBJIEHE COeIVMHEHMSa, KOTOPHE,
Kak ObJIO IIoKa3aHo, o00JlajaldT BHCOKOM IIPOTHMBOBUPYCHOM aKTUBHOCTLIO
IPOTHE BCcex uUeTHpex (4) CepoTUIIOB, M3BECTHHX Ha CeTOIHSAMHUMY
OeHb. bBoJjiee TOT0, B HacCTodAlleM WM300peTeHUMM IIPOINEMOHCTPUPOBAHO,
UTO BTU COoeOMHeHMsa HS0OeKTUBHO MHIUOMPYIT Opojmndpepalnio BUPyCa
nexure (DENV). CJjemoBaTeJIbHO, 5TU COeIMHEeHUS COCTAaBJIALT IIPUIOIHLIM
KJIACC CHMJIBHOOEMCTBYIIMX COeIVMHEeHMM, KOTOPHEe MOXHO IIPUMEHATL IIPU
JIeUeHNNY U/UIU IOpeOylpeXxIeHUMM BHPYCHBEIX MHOEeKLUMM vV KMBOTHHX,
MJIIEKONIUTAMUX W  JIoOewn, BoJjlee KOHKPETHO mOJS JeueHud U/ Win
OpenynpexneHns MHOeKIIMM, BHS3BaHHHX BMPYyCaMM OeHTe.

BoJjiee ToOT0O, HacTodllee M300peTeHMe OTHOCUTCH K IIPUMEeHEHUIO
TakKMx COeIMHeHUM B KaudecTBe JIeKapCTBEHHHX IIpelapaToB M K UX
OpUMEeHEeHVIO OJII M3TOTOBRJIEHMA JIEKAPCTBEHHEIX IIpelapaToBR OJA JIeUeHUId
U/ MY OpenynpexoeHMsS BUPYCHHEX MHOEeKLMM, B YaCTHOCTM, BH3BAHHHX
BUpYCaMM, I[IpMHaIJEXalMMM K CeMeMCTBY BMPYCOB IeHTe, Y XMBOTHHX
WM MIEKONIMTAalIMX, B UYaCTHOCTHM Yy Jwonel. HacTosamee wun300peTeHHUe
TakXe OTHOCUTCS K crocofaM II0JYyUeHMS BCeX TakMxX COeOVMHEeHUM U K
bapMalleBTHUUECKUM KOMIIO 3L AM, BRJIOUAIMM  MX B 20beKTUBHOM
KOJIMYeCTBE.

HacTosdmee m300peTeHMe TakKXe OTHOCUTCH K CIOoCoBy JIeUeHUS WU
openynpexneHrs BUPYCHOM MHOeKUIMM ITeHTe Yy Jiogel C  IIOMOUWLI
BBeleHUSA DOPeKTUMBHOTO KOJMUeCTBa ONHOTO MM HEeCKOJBKUX TaKUX
COeIMHEHUM WIM UX OQapMalleBTUUEeCKM IIpMeMIIEMEIX CcoJiel HeoBg3aTeJIbHO
B KOMOMHaAUMM C OIOHMM WJIM HECKOJLBKYMMM OPYITMMM JIeKapCTBeHHBMA
npenapaTaMr, HaIpUMep, C IPYTIMM [OIPOTUBOBMPYCHEM CPEenCcCTBOM, WU
BakKIMHOM IMPOTMB BUPYyCa »OeHTe, WMIM UMM O000UMM, MallMeHTy, KOTOPHM
HYXIOaeTCsa B DTOM.

OmHUM ACIeKTOM HaCcToOAmeT o n300peTeHnd ABJIAETCHA

IpenocTaBJieHMe coenOVHeHuM dopMyJiel (1) :
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N Sé'o
Rs (1),

X CTepeor30MepPHOM (GOopMb, OGapMalleBTUUECKM IIPMeMJIeMOV COJIH,
coJlbBaTa WM  IoJamMopoda, comepXxammMx  MOHO— WM IOU3aMelleHHY
MHIOOJILHYI TPYINY; TIIpUM 5STOM YKa3aHHOe CoelMHeHVe BHOpaHO U3
TPYINE, TOe

R:1 1mpencraByageT cobom H, R mnOpencraBjiasgeT cobou F, U Rs
npencraByageT cobom H mjam CHs,

R:1 mnOpezncraBJjsgeT cobom H, CHz; muiam F, Rz OpencrarjgeT coboun
OCHz, m Rs mpencrarJjgeT cobow H,

R:1 mnpencraBjageT cobow H, Rz mnpemcraBageT codoum OCHz, u Rs
npencraBygeT cobom CHs,

R:1 mpencraBiasgeT cobou CHz, Rz mnpemcrTarjiasgseT cobom F, u Rs3
npencraBygeT cobou H,

R:1 mnpencraBjgeT cobom CFs mam OCFs3, Rz mpencraBiaseT cobom H,
n Rz mnpezncraeJjsgeT cobom H,

R1 mpencraBjsgeT coborm OCFiz, Rz mpencrarjsgeTr coborm OCHs, u Rs
npencrTaBjseT codou H, u

R:1 npencraBygeT cobor OCFi3, R npencraBjsgerT cobor H, um Rz
npencraBJjseT codou CHs.

B uYacTHOCTHM, COeOMHEeHMS II0 HacCTOoAlleMy M300peTeHUr WU UX
cTepeonsoMepHad oO¢opMa, dapMalleBTHUUECKM IIpHeMJIieMas COJib, COJIbBBAT

WM HDOJIMMOP® BEHOPAHE M3 I'PYIIIEL:
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IpyIMM acIeKTOM HaCTOAMeIo M300peTeHMS gSBJISeTCd IIPUMeHeHUe
coeIMHeHMd, OPeNCcTaBJIEHHOTO cJedylllell CTpYKTYPHOM ¢opmyJson (I):



C
H,CO
O OCH3
R, N HN
N Sé'o
Rs (1),

ero CcTepeou30oMepHOM GQOpMEl, (papMalleBTHUUEeCKM IIpUeMJIeMOM COJIM,
coJlbBaTa WM  IoJamMopoda, comepXxammMx  MOHO— WM IOU3aMelleHHY
MHIOOJILHYI TPYINY; TIIpUM 5STOM YKa3aHHOe CoelMHeHVe BHOpaHO U3
TPYIH, TOe

R:1 1mpencraByageT cobom H, R mnOpencraBjiasgeT cobou F, U Rs
npencraByageT cobom H mjam CHs,

R:1 mnOpezncraBJjsgeT cobom H, CHz; muiam F, Rz OpencrarjgeT coboun
OCHz, m Rs mpezncrarJjsgeT cobow H, u

R:1 mnpencraBjageT cobow H, Rz mnpemcraBageT codoum OCHz, u Rs
npencraBygeT cobom CHs,

R:1 mpencraBiasgeT cobou CHz, Rz mnpemcrTarjiasgseT cobom F, u Rs3
npencraBygeT cobou H,

R:1 mnpencraBjgeT cobom CFs mam OCFs3, Rz mpencraBiaseT cobom H,
n Rz mnpezncraeJjsgeT cobom H,

R1 mpencraBjsgeT coborm OCFiz, Rz mpencrarjsgeTr coborm OCHs, u Rs
npencrTaBjseT codou H, u

R:1 npencraBygeT cobor OCFi3, R npencraBjsgerT cobor H, um Rz
npencraBJjsgeT cobom CHs,

OJIs MHITUOUPOBAHUSA pPerivKalmum BMPYyCa (BUPYCOB) OeHTe B
OMOJIOTUUECKOM of0paslie MM Yy HallMeHTa.

JacTh HaCTOAWETO n300peTeHnd Takxe ABJIAETCH
bapMalleBTHMUEeCKasa KOMIIO3MILMSA, cCcoIOepXamad coeluHeHre QopMyJiel (1)
WX €70 CTepeOu30OMepHyn (opMy, OdapMalleBTUUECKU IIpUEeMIIEMYK COJIb,
COJILBAT VI IOJIMMOP G BMeCTe c OIOHUM VI HECKOJIbKVMU
bapMalleBTUUECKM IIPUEeMIIEMEMY  HATIOJHUTEJISAMA, pasfbaruUTeNIAMN  WIIU
HOCUTEJISAMHA .

OapMalleBTUUECKM IpMEeMJIEMBEIE COJIM CcOoelOMHeHUM  QOPMYJIH (1)
BKJIOUAKT MX COJMU IIPUCOeOVHEHUHI  KHUCJIOTE M OCHOBHHE COJIn .
lMopxomgamye COJM HOPUCOeIVMHEHMHA KUCJIOTH 00pasyonTcsa HW3 KUCJIOT,
KOTOPHE 00pas3yonT HEeTOKCHMUHEHEe coJiv. llogxomamme OCHOBHBE  COJINU

O@paBVIOTCH ns3 OCHOBaHMﬁ, KOTOPHE O@paBYIOT HeTOKCMUYHEE COJIMN.



CoeIMHeHUS 10 HacToAleMy U300peTeHNo TaKxe MOTYT
CYyIeCTBOBATL B HEeCOJbLBATUPOBAHHOM ¥ COJBLBATHUPOBAHHOM ¢dopMax.
Tepmmu "cosbpBaT’ OpMMeHSeTCS B HAaHHOM OOKYyMeHTe MOJIS OIMCAaHUS
MOJIEKYJISPHOTO KOMILJIEKCa, COoIepXamero COoeOrHeHMe IO HacCToAmeMy
n300peTeHMI0 ¥ OOHY MJIM  HEeCKOJBKO  MOJIeKyJl  dapMalleBTUUeCKU
IPUMEeMJIEMOTO PACTBOPUTEJIL, HaIpMMep STaHoJia.

TepMvuu "monmumopd” OTHOCUTCS K  CIOCOOHOCTM COEIMHEHUST II0
HacTodmeMy M300peTeHMI CYIeCTBOBaThL B 0OoJjlee uUyeM OIHOM GopMe WIu
KPUCTAJJIMUEeCKOM CTPYyKType.

CoeIMHeHUd II0 HaCTodmeMy M300peTeHMI0 MOXHO BBOIOUTL B BUIE
KPUCTAJJIMUECKUX WMIIM aMOPOHHX OPOOYKTOB. OHM MOT'YT OHTEL IIOJIYUEHH,
HalpuMep, B BUIE TBepPOOM NPeCCOBaHHOM MAaCCH, IIOPOMKOB MJIM IIJIEHOK
IIOCPEenNCTBOM TaKMx  CIOCOOOE, KakK ocaxieHue, KpUCTaJlJIn3alngd,
cyBaMMallMOHHag CyIKa, CyllKa pacObIeHrMeM WJIM CYyIIKa BHIapUMBaHMEM.
VX MOXHO BBOIMUTL OTIEJLHO MJIM B KOMOMHALIMM C OOHMM WJIK
HECKOJILKMMY IPYTUMM COeIMHEHMAMM I[IO0 HacCTOoAmeMYy UW300peTeHMO, WU
B KOMOMHALMKM C OOHMM MWJIM HECKOJLKMMM IPYTUMM JIeKapCTBeHHEMNA
cpermcTBaMM. Kak IIpaBmJo, MX OYyIYT BBOIMTL B BUIEe COCTaBa B

coueTaHVMMrM C OIOHMM WJIM HeCKOJIbKIVMM (]_)apMaLLeBTMT{eCKM IIpmeMIJIEMBIMI

HaIIOJIHUTEJIAMHA . TepMmH "wanoJsgHEUTENL" MCIIOJIL3YeTCH B IaHHOM
OOKYMeHTe oJia ONMCaHMA JII0B0TO MHTpeOreHTa, OTJIMUHOTO oT
CoenMHeHNd (CoenmMHeHUM ) 1o HacTodleMy n300peTeHnn . BriGop

HaroJIHUTEeJIS B OOJIBIOM CTelleHM 3aBMCUT OT Takux GaKTopoB, Kak
KOHKPETHHM CIIoco® BBeOeHMUSA, BJIMAHME HAIMIOJHUTEJS Ha PacTBOPUMOCTDL
U CcTabuJILHOCTL, a TakKxXe NpUpoda JIeKapCTBeHHOM GOpPMH.

CoeOMHeHMA I[IO0 HaCTOAlleMy M300peTeHUI WM Jimobad MX IOoOIpyIina
MOTYT OBTB COCTAaBJIEHE B pPas3JIMUHEE OQapMalleBTHMUeCcKre OGOpMBL IJIg
leJie¥d BBeIOeHMsS. B KauecTBe IMIOOXOOAMMX KOMIIO3ULMM MOTYT OHTH
YIOMSHYTE  BCe&  KOMIIO3ULWNA, OBBIUHO  IIPMMeHSAeMEe IOJIS  CUCTEMHO
BBOIVMEIX JIEKAPCTBEHHEX CpelncTB. 4 IODOJNYyUYeHMS OoapMalleBTUUeCKUX
KOMIIOBUIIMM IO HacTodAmeMy u3o0bpeTeHun 520OeKTUBHOE  KOJMUECTBO
KOHKPETHOTO COeOVMHeHNUsd, HeoOA3aTeJIBHO B bopme COoJIn
IpUCOeNMHEeHVSI, B KaueCTBe AaKTUMBHOTO UHIpeOVeHTa OOBeIUMHIRT B
OODHOPOIHYK CMeChb C (QapMalleBTUUECKM IIPpUeMJIEMEIM HOCUTEJIeEM, I[IpU
STOM HOCHUTEJIE MOXeT NIPMHUMATE [IMPOKOe pa3Hoobpasue ©QopM B
3aBUCHMOCTHM OT GQOPME IIpellapaTa, Tpedywlerocd OJaA BBeOeHMA. IOTU
bapMalleBTUUECKUE KOMIIOBULIUM  XKeJlaTeJIbHO npencTarJIeHH B BHUIE
eIVHUYHOM JIeKapCTBeHHOM bOPMEL, nonmxonAamen, HalpuMmep, OJIA
IepopaljibHOTO WM PEeKTallbHOTO BBemeHMd. Hanpumep, OpU IIOJYYEeHUU

KOMIIO 3ULIUN B IepopalibHO’ JIeKapCTBEHHOM bopme MOXET



VCIIOJIE30BaATECA Jwobad M3 OOmMENpUMHATHX  (dapMalleBTUUeCKUX Cpen,
Takas KakK, HalpuMmep, BOHOa, IJIMKOJM, MacJja, CIUPTH M T. II. B
cllyyae IlepopalibHHX KUIOKMX IIpelapaToB, TaKMx Kak CyCIIeH3UH,
CUPOIIH, HaACTOWMKM, 5SMYJbCUM U PAaCTBOPH,; WJIM TBEPIOEHX HOCUTEJIEN,
TakKMxX KaK KpaxMaJle, caxapa, KaoJMH, pas3faBuUTelM, CMa3bBallre
CpencTBa, CBA3yHOIMe CPenCcTBa, PaspeEXJUTeIM M T. II. B CcJydae
IIOPOWKOB, NWJIIJL, KaIlcys U TabjeTok. Bijaromaps CBOeM IIPOCTOTE
BBeIEeHUSA TabJeTKU u KaricyJksl npencTapJgnT cobom HauboJiee
IpenlIouTUTeJIbHEE IIepopalJibHEe eIVMHMUHBEE JeKapCTBeHHEEe (QOPMHE, B
cllydyae KOTOPHEX OUEeBUIOHO MCIOJbB3YITCH TBeplhe OQ(apMalleBTUUEeCKM e
HocUTer. Takxke BKJIOUEHH IIpelnapaTH B TBepOo odopMe, KOTOPHEe
MOXHO TIIpeoOpa30BaThb HEINOCPEOCTBEHHO IIepel I[IPMMeHeHMEM B XUIKME
GOPMEL.

OcoBeHHO NIpPennodTUTEeJIbHEM ABJIAETCSH coCcTaBJIeHME
BHIMIEYTIOMAHYTHX  (QapMalleBTUUECKMX KOMIIO3MIMM B BUIe eIOIMHWUHOM
JIeKapCTBeHHOV  GOpMH IOJISd IPOCTOTH BBeIeHMSI ¥  PaBHOMEPHOCTHU
OO3VPOBaHNUA . EovHMuyHas  JieKkapcTBeHHad  dopma, VCIIOJIE3YEeMas B
OaHHOM IOKYMEHTe, OTHOCUTCH K (QU3MUYECKM OTHOEJIbHEIM eOMHUIIAM,
INOOXOOAMMM B KaudeCTBe eIOMHMUYHEBEIX 103, IIpM BTOM KaxXioasd eIuHHUIA

COOEpPXNUT InpeaBpapmTeJIBEHO YCTaHOBJIEHHOE KOJIMYeCTBO AKTMBHOT'O

MHT'pelIMeHTa, PracCUMTaHHOE IOJIA IIOJIy4YeHMA HeOoOXOoOMMOTO
TepalrleBTM4YeCKOI'O sbdexTa, B CoueTaHUM C Tpe@yDMMMCH
@apMaHeBTquCKMM HOCHUTeJIeM. [lpuMepamMmu TaKMUX S IOVMHWMYHBIX

JIEKAPCTBEHHEX OQOpM ABJAKTCA TabJeTKM (B TOM UMCJE »OeJIMMBEEe WU
IIOKPHEITEHE  oBoJioukoM  TabJjeTKu), KallCyJIBl, IVJTIONN, IakeTuKu cC
[IOPOWKOM, IIJIACTHMHKM, CYIIO3UTOPUM, PaCTBOPH WJIM CYCIEeH3UM IOJIA
MHBEKUIVM M T. II., a Takke UX OTIeJIbHEEe MHOXeCTRa.

CrieuMaJIMCTEL. B 00JacTM JedeHMS MHOEeKIMOHHEX 3adoJieBaHUM
CMOTYT OINpenejMTh 530PeKTHMBHOE KOJIMUECTBO, MCXOOA U3 pPe3yJIbTAaTOB
TEeCTOB, npelCTaBJIEHHHX B JaHHOM JOKYMEeHTe  HMXe. B 1nesowM,
npenmnojlaraeTcs, UTo 20beKTUBHOE CYTOUHOEe KOJIMYECTBO Byner
COCTaBJIATH oT 0,01 MI'/KD oo 50 MI'/KD Beca TeJa, BoJiee
npennoururensso ot 0,1 wMmr/xkr po 10 wMr/xkr Beca TeJja. Moxer
okaszaThbCHad LeJjilecoofpas3sHEM BBOOIUTE TpebyeMyl OO3Y B BUIe OBYX,
TpEeXx, YeTHpEeX VI BoJee yacTen OO 3E c COOTRBETCTBYKIMMA
VHTepBaJlaM/M Ha TIIPOTSXEHMM ITHHA. YKas3aHHHE dYacTM JO3H  MOXHO
COCTaBJIAThH B BUIE EOMHUUYHHX  JIeKapCTBEHHBIX bopwm, HalprMep
comepxamux oT 1 mo 1000 Mr m, B 4YacTHOCTM, oOT 5 gpmo 200 wMr

AKTVMBHOIT'O MHTPpeIIVeHTa Ha eIMHMUYHYID JIEKAPCTBEHHYIO @opMy.
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TouHas »OO3MPOBKa M UYacTOTa BBeOeHMS 3aBMCAT OT KOHKPETHOTO
IPUMMEHSAEMOTO COoeIMHeHMsa oGopMyJiEl  (I), KOHKPETHOTO COCTOSHUA,
nomgjiexamero JedeHMI, TSKeCTM COCTOAHMA, [oIJjieXxalleT'o JIeUueHU’o,
BO3pacra, Beca ¥ ofmero (QU3UUECKOTO COCTOAHMA KOHKPETHOTO
nauyeHTa, a TakxXe IOpyT'or'o MeIOMKaMeHTO3HOT'O JiedeHUsd, KOTOopoe
MOXeT IIOJIydaTb MHIMBMIYYM, UYTO XOPOWO M3BECTHO ClIeluajJucTaM B
naHHOM of6JacTu. Bojee TOT0o, OUEBUOHO, UTO 20OeKTHMBHOE KOJIUUECTBO
MOXeT OHTBH CHMXEHO MJIM YBeJMUeHO B BaBUCKMMOCTM OT peakKUuu
NoIBepTraeMoTro JeUueHMron CcyObekTa U/UIM B BaBUCUMOCTM OT OIIeHKU
Bpada, Ha3HadvawmeIo COelIMHEeHUS II0 HacTofAmeMy u300peTeHUMBO. TakKuM
oBpasowM, BHIIEYTIOMSAHY THE ovarna’:3oHH 2bbeKTUBHOTO KOoJIMYeCcTRBa
ABJIAITCHA JIMIIbL pPeKOMeHIallMaMM ¥ He TMpelHa3HaueHH OJIS OTPaHUUYeHUId
B TOM UJIM  MHOM  Mepe ofbreMa MM  TIPUMEeHeHMS  HaCTOAMETO
n300peTeHud.

[logpa3yMeBaeTCsa, UYTO HacCTodlee PacCKPHTHMe Takke BKJIOUAET B
ceba JmobeHe MBOTONH AaTOMOB, TPUCYTCTBYyKIMEe B COeIMHEeHUAX IO
HacTodAmeMy M300peTeHMK. HamnopuMep, M30TONE BOIOOPOIa BKJINUAKT
TPUTUV M IOeNTepud, a M3O0TONH YyIJlepola BKJUalT B cedsgs C-13 m C-
14,

CoennHeHMs, TIpPUMeHSAeMHe B HacCTosMeM U300peTeHuM, MOTYT
TakKXe CyIMeCTBOBATL B CTEPEOXUMMUECKM M3I0MepHOM OGopMe, OXBaTHBAaA
BCe BO3MOXHEE COEeIMHEeHMH, COCTaBJIeHHEE M3 OOHUX UM TexX Xe aTOMOB,
CBS3aHHEIX C IIOMOmBI TakKoM Xe IIOCJeHOoBaTeJIbHOCTM CBA3eM, OIOHaKO
MMeKIe pa3Hbe IIPOCTPaHCTBEHHBE CTPYKTYPH, KOTOPHE He ABJATCSA
B3aMMoO3aMeHAeMEMM . Ecjau He YIOMAHYTO WJIM He YyKa3aHO MHOe, TO
XUMHUEeCcKoe obosBHaueHMUe coenuHeHUN OXBaTHBaeT CMecCh BCex
BO3MOXHEIX CTepeoxXUuMMUUeCKU M30MEPHEIX bopm, KOTOPBEMIA MOTYT
oBJlamaTh yKa3aHHBHE COelIMHEeHMUS.

YkaszaHHas CMeChb MOXeT COoIepXaThb BCe IMacTepeoMepH u/uiu
SHAHTMOMEPEL C  OCHOBHOM  MOJIEKYJISAPHOMU CTPYKTYPOM  yKa3aHHOTO
coenuHeHusa. llogpas3yMeBaeTCsa, UYTO BCe CTEePeOXMMUUECKM W30MEepHEHEe
bOpMEI COeIMHeHUM, TIpUMeHSeMHe [0 HacCToAmeMy Mu300peTeHMi JKnbO B
YyuCcTOM BMOe, JMOO B CMecHM IOpyr' C OpyToM, I[OpeOHa3HaueHH MJIA
BKJIOUEHMS B 0O0BEeM HaCTOAmMero u300peTeHUA, B TOM UMCIe JIOOHE
paleMrMuecKre CMeCH MM palleMaTH.

UK CTHE CTepeou30MepHLEe dbopme YTIOMSHY THX B HacToAleM
OOKYMEHTE COEeIMHEeHMM M IIPOMEXYyTOUHHX COeIMHEeHMM OINpPelelIAlTCS Kak
M30MEPH, IO CYyTM He coIepXamlye OPYIMX  SHAHTUMOMEPHHX WU
OIVacTepeoMepHEx (GopM OOHOM ¥ TOM XKe OCHOBHOM MOJIEKYJISPHOM

CTPYKTYPEH YRKa3aHHEX CO eOIMHEeHUN WJIn IMIPOMEXYTOUHEIX IIPOOYKTOB. B
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YaCTHOCTHM, TEepPpMMH ”CTepeOMSOMepHO urCcTE’ OTHOCUTCSHS K COeIMHEeHNVAM

Vi IIPOMEXYTOUHEIM CO€eIVMHEHMAM, XaPaKTepH3IYyKRIVIMCA CTepeOM3IOMEPHEM

M3OHTKOM OT IIO0 MeHbmewm wMepe 80% (7. e. MuHMMyM 90% oOIHOTO
nsomMepa " MaKCUMyM 10% OpyTUx BO3MOXHHEIX M30MEPOB) 0o

cTepeou30OMepHOTO M306HTKa 100% (7. e. 100% onmHOTO WM3O0Mepa Hu
OTCYTCTBME opyroro), BoJiee KOHKPETHO, K COeIVHEeHUSIM WU
IIPOMEXYTOUHEIM  COEeOUHEHUAM, XapaKTepU3yoIMC g CTepeOn30OMEPHEIM
n30HTKOM OoT 90% mo 100%, eme ©OoJiee KOHKPETHO, XapaKTepM3YIMMCH
CcTepeou30OMepHEM M3O0EITKOM oT 94% nmo 100%, m Haumbojiee KOHKPETHO,
XapaKTepu3yonmyMCa CTEepeOou30MEePHEM M30HTKOM oT 97% 1nmo 100%.
TepMuuel "sHaHTHMOMepHO uMcTH' ¥ "OuacrTepeoMepHO UMCTHIM CJeoyeT
[IOHVMMAaTE I[ONOOHEM 00pa30oM, HO B TaKOM CJiydae B OTHOIEHUU
COOTBETCTBEHHO DHAHTUOMEPHOTO M3OHTKA UM OUACTEPeOMEPHOTI'0 M3DBITKA
CMecH, NpeAdCTaBJIAKIMEeN MHTepec.

UMCTHE CTEepeoU30OMEepHHe (QOPME COeIMHEHUWM U IIPOMEXYTOUHHX
COenVHEHUM, IPpMMEeHSeMEle B COOTBETCTBUM C HaACTOAIMM M300peTeHUEeM,
MOXHO IOJIyUUTH TI[IPpM [OIPMMeHeHUM MOpolelyp, WM3BECTHHX M3 YPOBHSA
TexXHUKM. HaopumMep, DHAHTMOMEPHE MOXHO pas3OeliaTh OpyD' OT Opyra C
IIOMOMEBI CEeJIEKTHMBHOM KPUCTAaJJIM3aluM UX OUaCTEPEOMEPHHX COJIEM C
OINTHUUECKM aKTHMBHBIMM KUCJIOTaMM WJIM OCHOBaHMAMM. VX [IpMUMepaMu
ABJIAITCSH BMHHAaA KMCJIOTa, OVNOEeH3O0UIJIBMHHA A K1CJIOTa,
OUTOJIYOMUJIBMHHAA KMCJIOTa MM KaMbopcylbQOoHOBadA KUCIOTa. B KauecTBe
aJIb TepHaTUBE SHAHTUOMEPH MOXHO pas3nesAarh C TIOMOIIBIO
XpoMaTorpadmMuecKUx MeTOIMK C I[IPUMeHEeHMeM XMPaJIbHEX HEIIOOBVIKHBIX
baz. VYKaszaHHHE UUCTHE CTEPEOXMMMUECKM M30MEpPHEEe (QOPMEL MOXHO
Takxe [IOJIYUUThH us COOTBETCTBYIIMINX UV CTHX CTepeoxXUuMMUUECKU
M3O0MEPHEX GOPM COOTBETCTBYKIMX MCXONOHEIX BeMeCcTB IIPU YCJIOBMM, UTO
peakumusa  IpoTeKaeT CTepeoCHelIupuUIecKm . [IpennouyTuTeJIbHO, ecym
TpebyeTcsa OIpelesjiIeHHHM CTepeou30oMep, yKaz3aHHOe cCcoelMHeHue OymeT
CUHTE3MPOBAHO C IIOMOWBK CTepeOoClHeludUUIeCKUX CIOCOOOBR IIOJIYUYEeHNS .
B IaHHEIX cHnocobax IMIpeuMMymeCTBEHHO IIPYMEHSKT SHAHTUMOMEPHO UMCTHE
MCXOIOHEE BelleCTBA.

Ofmmre MONXOINE CHMHTE'3a

CMHTes coeouHeHUuM obmet QopMyJiHI I MOXHO OCYIECTBJIATL Kak

M3JIOXKEHO Ha cxeMe 1. 2-(4-XJop-2-MeTOKCHUPeHWII)YKCYyCHasa KUCJIOoTa

(I1) MOXeT OHThL IpeBpalleHa B COOTBEeTCTByKIMM 2- (4-xXJ0op-2-
METOKCUOEeHWIT) alle TUJIXJIOPUL (ITII) C I[IpMMEHEHVEeM peaKTuBa  OJd
XJIOPUPOBaHUA, TakKoIo Kak, HallpUMep, TUOHUJIXJIOPUL . Peaxkumno

OPpupmensa-Kpadbrca xmgopaHruapuna III C 3aMelleHHHEM MHIOOJIOM oOO0men

@opmyna Iv MOXHO OCYHLeCTBJIATE C I[IPMMEHEHNVEM pPeakKTuBa,
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IpeICTaBJAKIETO COOOM KMCJOTY JblMCa, HaIpyMep TakoTro kak ET,A1CIL
mwm TiCls, B DOIXOOAMEM pPacTBOPUTeJle, HalpuMep TakoM Kak CHzClz
w1, 2-0uxJjiop®TaH, ¥ OPpU IOOXOOANNMX YCJIOBMAX peakKUuM, KOTOPHE,
KaKk I[IpaBuMIIO (HO He MCKJKUYUTEJIBHO), BKJIOUAT OXJIaXIOeHue, C
IOJIydeHMeM 3-alMJIMPOBaHHOT'O MHIOJIa ofme¥ ooopMyJisl V. BBeIeHUe
AHUJIMHOBOT'O dparmeHTa B aJbda-IoJIoXeHnE 1o OTHOIIEHNIO K
KapBOOHUJILHOMY  OpaTrMeHTy COeIVHeHUHd obmen bopMyJiIEL V. MOXHO
OCYIIECTBJIATE C IIOMOMBI I[OCJEeIOoBaTeJIbHOCTM  peakKlUuM, KoTOpad
BKJIOUAET, HallpuMep, OpoMHUpOBaHMe V peaKTUBOM, HaIpUMep, TaKMUM
Kaxk TpubpoMua OG(eHUITPUMETWUIIaMMOHMM, B IIOIOXOOAMNEM pacTBOPUTEJIE,
HanpuMep, TakoM kak THF, ¢ [noJdydeHMeM COelIMHeHUNM obmer GOopMyJIk
VI, u nocjenyoimee IIpMBeOeHMe B PeakKlMi COeOIMHeHUM ofmel GopMyJIb
VI 3-MeToKCHU—-5- (MeTUJICYJIE QOHWMII) aHUJIMHA (VII) B NOOXOOAlleM
pacrTropuTee, HalpuMep, TakoM Kak CHzCN, n, Kak IIpaBMJIoO, C
IpUMeHeHEeM OCHOBAaHMA, HallpuMep, Takoro kak TEA wmu DIPEA, cC
IOJIydeHVeM COoeIMHeHuM ofmen odoopMysH I B BUAOe palleMUUueCKUX
cMecel. XupaJlbHOEe paslelleHMe CoelVMHeHUN ofmen ooopMyJiel I MOXHO
OCYmeCTBJIATE C IIOMOWEBI, HaOPVMep, XUPaJbHOM XpoMaToTpadmu mOJd

IOJIYyUYEeHMSA SHAHTMOMEepOB A M B obmel dpopmysiel I.
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XupanbHoe pazaenetne
SHaHTHoMepbl I{A) 1 1(B)
Cxema 1

B HeKOTOPEX CJIydaAdX CHMHTEe3 IIPOMEXYTOUHOI'O COeIMHEeHNMA obmen
(I)OpMyJ'H::I V 1o MeTonoy CHHTesa CDpI/I,JIeJ'IFI—Kpa(l)TCB. 3aBVYICHUT OT HaJIMUMA

3alMTHOM Tpynne  (PG) npu wuHDoa-N Ha cTamguu peakuum Odpunesis-—
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KpadTca, xak yKaszaHO Ha cxeMe 2. C 52TOM LeJBK 3BaMeMeHHEM WHIOJ
obmey QopMyJiEl IV MOXeT OHTEH CHaudajla [IpeBpalleH B N-3amulleHHOE
IPpOMEeXyTOUHOe coeluHeHue ofmer o¢opMyssl VIII, HalOpuMep Takoe Kak
N-TOo3MJIMPOBaHHOE IIPOMEXYyTOUHOEe CoeIMHeHMre ofmen ¢opMmyJiel VIII
(PG=Ts) c [IpMMeHEeHNEM peareHTa, HallpuMep, TaKoI'o Kak
TO3UJIXJIOPUI, B I[NPUCYTCTBUM OCHOBaHUA, Halpumep, TakoT'o Kak
TUIPUI HaTpusa. Peakuuo Opunensa-KpadTca 3BaMelleHHOTO MHOOJa oOmeM
dpopmyJiel IV c xJopaHruopuooM III MOXHO OCYIECTBJIATE C IIPMMEHEeHMEM
peaxkTUBa, IOIpelcTaBJIdLmero cofo¥ KUCIJIOTY JlbiMca, HalpuMep, TaKoT'o
kak Et2Al1Cl miam TiCls, B IOOXOOAMNEM PaCTBOPUTEJIe, HaIpuUMep, TaKoM
kak CHoCl, mim 1,2-0uXJIOp®TaH, U IOpM HNOOXOLANUX YCJIOBUAX peakKLuwu,
KOTOpPHE, KakK IpaBWJIO (HO He MCKIIUMTEJILHO), BKJIOUAT OXJIaXIeHUe,
C ToJIyueHMeM 3-alMJIMPOoBaHHOTO N-3alMIMeHHOTO MHOoJa ofmel GopMyJIb
IX. YoaJjleHue 3amMUTHON T'POYIIIEL PG MHIOJI-N I[IPOMEXYTOUHOTO
coemuHeHMusa oOmey dopMmyJiel IX MoxeT OBTH OCYINEeCTBJIEHO C IIOMOMLIO
peaxkTura, HalpuMep, Takoro kak LiOH (mna PG=Ts), B CMecCHu
pacTBOpUTENIEN, HaIpMMep, Takor kak THF/Boma, M IIpY [IOOXOIANEN

TeMIepaType peakluM C IIOJIydeHMeM 3-alluJIMPOBaHHOTO WMHOOJa oOmen

bopmyJiEL V.
é cl
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Cxema 2

B kauecCcTBe aJIbTEPHATUBHOTI'O IIOOXOHa IPOMEeXyTOUHOE COEeOMHEHNE
obme¥t dopMyJiEL V TakXxe MOXHO IIOJYUMTHL KaK M3JIOXKeHO Ha cxeme 3. N-
Boc-3amuimeHHB 3aMemleHHEM MWHIOOJ-3-KapBanbmerun obmer odopMyss X
MOXHO IIPEeBpaTUTL B COOTBETCTBYKIIEE IIPOMEXYTOUHOE COEeOMHEHME IIO
TUIIYy COelIMHeHUd Uu3 peakuuu [ITpexepa obmer odopmysn XI NOCpelCTBOM
IPpOBEeOeHMA Ppeakuuu C MOPQOJIMHOM B IIPUCYTCTBMM peareHTOB, TaKMUX
KaK, HalpuMep, LUMaHUI HaTpUd UM OUCYJLOUT HaATpUA, M B IIOOXONAMEM
pacTBoOpuUTEJie, TaKOM KakK, HalpuMep, CMeChb BOOH U CMEMMBAEMOIT'O C
BONOV OpPTaHMUeCKOTO PacTBOPUTENA, TakKoT'o KakK, HalpuMep, IMOKCaH.
AIKMIMpOBaHMe COeIVHEeHUH obmen bopMyJIEL XI 4-xJI0pP—2-
MEeTOKCUOEH3UIIXJIOPUIOM MOXHO OCVYIIEeCTBJIATE B IPUCY TCTBUA
OCHOBaHMHA, TaKOT'O KakK, HaIpuMep, IeKcaMeTWJIOMcuiiazaH KaJjuda, U B

InogxXxonodmeM pacTeopuUTesie, TaKOM KakK, HallpMMep, DMF, ¢ IOJIyUeHMeM
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coemuHeHusa obmen dopMmyJsiel XII. Bo3melcTBMe Ha coelMHeHMe obmen
popMyJiel  XITI HDOOXODAMErO BOOHOTO KUCJOTHOTO TUIPOJIUTUUECKOTO
YCJIOBUSA, Taxkoro  Kak, Hallpumep, obpaboTka BOIOHEM pPacCTBOPOM
XJIOPUCTOBOOOPOIOHOM  KMCJIOTH IIPM IIOBHIIEHHOW  TeMIepaType, maeT

[IPOMEXYTOUHOEe COoeOMHeHue obmeir QopMyJIE V.
cl

- H H{:} . CN CK;I::( k/N 0

A\ N\ R4 \CN
Ry N Ry N N
; R
CN 2
dego R3dg0 Rgdko
X )T\ xi )T\ X /&\
Cl
oL
o]
—_—
Ry N
Rs v
CxeMma 3
[ToMMePEL

Croco6r LC/MS

VI3MepeHUa B XOIe OCYMeCTBJIEHUS BHCOKOROOEKTHMBHOM XUIKOCTHOM
XpoMaTorpadpum (HPLC) opoBoOoMJIM  C  IOMOImBIK  Hacoca mua LG,
oeTeKkToOpa Ha IuonHOM MaTpuile (DAD) wmam Yd-meTeKTopa UM KOJIOHKU,
Kak ONMCaHO B COOTBETCTBYKIMX clocobax. [loy  HeoOXOOMMOCTHU
MCIIOJIE30BaJIM  OOIIOJIHUTEJIBHEIE OEeTEeKTOPH (CM. TIPUBEIOEHHYI HIXe
TabJyMily CcIOCOoBOB) .

[IoTOK M3 KOJIOHKM HalpabJdJMXM B MacCC-CIeKTPpOMeTp (MC) ,
KOTOPLIM OBUI  OCHaAlleH  MCTOUHMKOM  MOHM3aLUUM  IIPpU aTMochepHOM

IOaBJIEeHVI . B koMIeTeHUMM ClIelMaJlMcTa B »DaHHOM o00JlacTU TeXHUKU

HaxXoOUTCH yCTaHOBKAa HacTpauBaeMeX napaMeTpoOB (HanmpumMmep,
oMaras30oHa CKaAaHMPOBAHMSA, BpPeMeHM BHIOEPXKM M T. II.) C LeJbo
IOJIYUEeHU S MOHOB, IO 3BOJIAMNX OIpenejInTh HOMMHAJIL HEIM
MOHOMBOTOIIHEM MOJIEKYJISPHEN Bec (MW) coenuHeHmsa. COOp IaHHHX

IIPOBOOMJIM C IIOMOMBK COOTBETCTBYKIETO MIPOTIPaMMHOTO OO0ecledueHMdd.
CoenMHEeHUS  ONMCHBAaJIM IO MX  3KCIEPMMEeHTAaJILHOMY  BpPEMeHU
yoepxuBaHusa (Re) M MoHaM. EcCIM He yKas3aHO MHOe, TO B Tabjule
IOAaHHHEX YKas3aHHBM MOJIEKYJISPHEM MOH IIpenacTaBjsgeT cobom [M+H]*
(MMPOTOHUPOBAHHYI MOJIEKYIIY ) "/ nim [M-H]~ (DenpOTOHMPOBAHHYI
MOJIEKYJIY) . B cllydyae, eClM COeIOMHEeHMe He OBJIO HEIOCPeOCTBEHHO

CrocoBHO K MOHM3alMM, YKaseBalwT TUI ajgoykra (T7. e. [M+NH4]*,



[M+HCOO] -

12 T.

pacnpeneseHU IMU

3HaueHueM,

pesyJibTaTH

o.).
(Br,

hiisa
Cl)

KROTOpOe IIOJIYdYeHO IOJIA HauMeHbIIe MaCCH

15

OIIMCaHHOE

MOJIEKYJI CoO

SHaUeHNe

OBBIUHO CBSA3aHH C NpUMeHAeMEM CIIOCOOOM.

Hajiee B

KBaﬂpyHOﬂbHHﬁ OeTeKTOop,

IOJaHHOM

IJOKYMEHTE

”SQD"

CJIOXHEIMI

O3HadvaeT

ABJIAETCHA

IIoJjiydvaljim C OSKCIIepMMeHTaJIbHEIMM TIOT'PEIHOCT AMI,

M30TOIla.

30O TOIIHEIMM

TaKVM

Bce

KOTOPEE

OIVHOUYHEIM

"MSD"” o3HauvaeT MaCC-CeJIEKTUBHEIM HOEeTeKTOP,

"RT" o3HavaeT KOMHATHYI TeMlIepaTypy, 'BEH” o3HauaeT MOCTUKOBHIL
TMOpUI STUJICUIIOKCaHa/OuMokcuna KpeMuus, "DAD” os3HauaeT IeTeKTOp Ha
nyomHoOM  MaTpuie, "HSS” o3HauaeT IOMOKCHI KPEeMHMS I[IOBBIIEHHON
IIPOUYHOCTH .
Komel crnoco6oB LCMS (IOTOK BHpaxeH B MI/MUH.; TeMIepaTypa
KoJIoHKKM (T) B °C; BpeMdS aHajJM3a B MMHYTax)
MNoTor
BpemMst
Koz MMpu6éo; KosoHnka Noaminkuas aguenr | _ aHaJamsa
criocoBa 13 P dbasza Tpan T
(Mmm.)
KOJIOHKM
A: 10 MM
Waters: Waters: CH3;COONH, | ©OT 952_égno 5% M;?;;H
Lcop | Acquity® BEH C18 B 95% A sa 1,3 wix, ,
UPLC® — (1,7 MxM, H,0+5% yoepxuBaHrue B |
_ 2,1x50 M) CH,CN TeueHue 0,7
DAD-SQD , - 550¢
B: CHsCN
Or 100% A mo
A: 10 MM
. 5% A za 2,10
Waters: Waters: CH3;COONH4 r 0,7
Acquity® HSS T3 = 95% MMH . , M1/ MUH
- 1,8 MKM
LC-B UPLC® - (2,1 s H,045% To 0% A sa | ——_____ 3,5
r X 0,90 MuH.
- CH3CN r r
DAD-SQD o) ccoc
B: CH,CN no 5% A za 0,5
MIH .
84,2% A B
TeueHue 0,49
MyH mo 10,5% A
Waters: o gepes 2,18
N - Waters: A: 95% 7 MUH, 0,343
Cqu;)y BEH C18 MM yOepXuBaHuEe B M1/ MUH
LC-C UPLCT - (1,7 mxm, | CHsCOONH4/ Teuenme 1,94 | 6,2
DAD- 2,1x100 5% CH:CN, MMH, CHOBa IO
anttﬁg MM) B: CH-CN 84,2% A uepes 40°C
Micro 0,73 muxH,
yYOoepxmBaHe B
Teuenue 0,73
MIH .
Waters: A: 10 MM Oor 50% A 1mo 0,5
Acquity® Waters: CH3COONH
Y BEH C18 : ‘| 10% A sa 3,5 | M1/mm
LC-D UPLC® - (DoreneHo - 5
DAD- (1,7 MEM, | 76 pH 10) S
. 2,1x50 MM
Acquity® ’ ) B: CH:CN yOEepXUBaHME B 40°C
TQ TeueHme 1,5




le

OIeTEeKTOop MMH.

Criocobm SFC-MS

VaMepeHrss B xome SFC OpoBoOMIM C MIpMMeHeHMEeM aHaJIUMTUUeCKOM

cucTeMel xpomaTorpadun (SFC) CcoO CBepXKPUTUUECKOM IIOIBMXKHOM (Gaszol,
YKOMILJIEKTOBaHHOM HaCcocoM OJIA OIBYXKOMIIOHEHTHEIX cMecen oJis
OOCTaBKM IOMOKCHIOa YyIulepoma (C02) m MoOMMKaATOpa, aBTOMATUUECKMM
O03aTopoM, TEPMOCTATOM IJIS  KOJIOHOK, OIeTeKToOpOM Ha OMOOHOM
MaTpuile, OCHAalleHHBIM IIPOTOUHOM KioBeTOM mOJg Ppad®oTe IIOO BHEICOKUM
OaBJIeHMEM, BHIEPXMBaAKMMM 3HadeHMsa po 400 OGap. Ilpu oOCHamleHUM
Macc-crekTpoMeTpoM (MS) IOTOK M3 KOJOHKM HalopaBJaaan B (MS). B
KOMIIeTeHUIUM CcleluaJucTa B HOaHHOM o0B0JlacTM TexXHUKM HaxXOOUTCA
YCTaHOBKAa HacTpauBaeMbBIX napaMeTpoB (HanmpuMep, oMarasoHa
CKaHMPOBAaHMA, BPEMEHM BHIOEPXKKM M T. II.) C LEJbI II0OJIy4eHMS MOHORE,
IIO3BOJIANMMX ONpelesJMTh HOMMHAJILHEM MOHOMBOTOIIHEM MOJIEKYJIAPHLM
BEC (MW) COeIVHEHU S . Cbop OaHHEBIX IPOBOOUIIN C TIOMOIIL 0
COOTBETCTRBYKIETO IIPOTPaMMHOTO ODeclleuceHUd.

AHaJIMTUUYEeCKMe CIOCOOH SFC-MS (CKOpOCTBH IIOTOKa BHpaxXeHa B
MJI/MMH.; TeMIepaTypa KoJoHkM (T) B °C; npormuBomamJieHre (BPR) B
Bapax) .

B
MoTox peM
Kon NMopgBuxkHaS aHaJamnsza
Kosonka I'paguenr | -------
criocoBa dbasa T xomommm | -7
BPR
. 3 7
WHELK-0O1 (S,S) 5 MxMm A: CO, 50% B c
SEFC-A yoepXaHueM | -——————— | ———————
250x4,6 MM Regis B: MeOH 7 MMUH.
’ 35 100
Kojsionka Daicel 40% B 3 7
A: CO; © c
SEC-B Chiralpak® IC-H (5 yoepxaHueMm | -—-—————— | ———————
MrM, 150x4,6 Mm) B: MeOH 7 MuH. 35 100
. 3 9
WHELK-01 (S,S) 5 Mxm A: CO, 605 B c
SFC-C yoepXaHueM | ——————— | ———————
250x4,6 mMm Regis B: MeOH 9 MMH.
! 35 100
KosioHka Daicel 50% 3 7
A: CO» 5 B c
SFC-D Chiralpak® IA-H (5 yoepxaHmueM | ——————— | ————————
MKM, 250x4,6 M) B: MeOH 7 vuH. 35 100
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A: COp
KoJsioHka Daicel B: EtOH 10% 6_ 50% B 2,5 9,5
SFC-E Chiralpak® AS3 (3,0 +0,2% =4 MUH., | ____ | oo ___
TN yOepxmBaHue
MKM, 150x4,6 Mm) iPrNH, 3,5 M. 40 110
+3% H0
A: CO2 3 7
KojsioHka Daicel B iProH 30% B c
SFC-F Chiralpak® AD-H (5,0 PoLEE yoepxaHmeM | -—----—--— | ——————-
MKM, 150x4,6 MMm) +0,3% 7 MMUH.
iPrNH» 35 100

TOUKM ILJIABJISHUS

BHaueHMUsI OPEeOCTAaBISIOT coborr Jmdo MaKCHUMaJIbHEE 3HaueHUd,
Jamnbo OMaria3OHH TOUEK IJIABJIEHWU S, u nx [10JIy4anT c
SKCIIEPUMEHTAJIBHEIMM  IIOTPENHOCT MU, KOTOpPEE  OOBUHO CBSABAHH C
OAHHBEIM aHaJIUTHUUECKMM CIIOCOOOM.

DSC823e (oBoszHaueH kak DSC)

s pdoa CcoeIMHEHMM TOUKM ILJIaBJIeHUSA OoIlpeneJidjiMm C IIOMOIEB

DSC823e (Mettler-Toledo). ToOUuKM ILJIaBJIEHUSA M3MEPAIM [IPU TIT'pPalleHTe
TeMnepaTyps 10°C/MmHyTa. MakcuMaJbHad  TeMIepaTypa CcocTaBJjdia
300°C.

YIJIE OITUYECKOI'O BpalleHUHA

YTJIEL OITHUMUYECKOTO BpalleHMA UM3MepaJM Ha ooJapuMeTpe Perkin-
Elmer 341 c HaTpreBOM JiaMIoM ¥ ofo3Hauva M cjenyiommuMm obpasom: [a]®
(A, ¢ /100 My, pacTBOPUTEeNL, T °C).

[a]2™=(100a) /(1 x c¢): Tme 1 o3HauvaeT IOJMHY NOpobera B IM, a C
O3HavaeT KOHUeHTpaumio B 1/100 Mn njgsa obpaslua nopu Temaeparype T
(°C) m mJmMHe BOJIHEL A (B HM). ECiM ucCHOJb3yeMas OJMHa BOJIHEL CBeTa
cocraBygeT 589 HM (D-JMHMSA HaTpuA), TO BMECTO BTOT'O MOXHO
MCIIOJIL30BATL CUMBOJI D. Bcerma cjenyeT IIPUBOIOMTL 3HAK HaIpaBJIEHUS
BpameHusa (+ wiIu -). B cJyuyae IOIpMMeHeHMSA ITaHHOTO YPaBHEHUS
KOHIEeHTPpallMi0 ¥ PacTBOPUTEJIL Bcerlga IOIPUMBOOAT B KPYIJIHX CKoOOKax
mocJjie yIJla BpalleHMsa. YT'OJ BpalleHMsa YKas3HBaLT B I'palycax, a
eIVHULE KOHLEeHTpaluM He IOIPUBOIAT (IPMHATO, UYTO OHM IIpeIcTaBJIeHEH
B r/100 M) .

pmep 1. CuHTes 2-(4-xJjop-2-MeTokCcubeHMI)—-1- (6-bTop—-1H-
VMHOOJI-3-W1J) —2— ( (3—MeToKCU—5- (MeTUJICYJIE QOHMII) PEHMII) aMMHO ) TaHOHAa

(coenmHeHVre 1) M xXMpallbHOe pas3lelileHMe Ha B2HaHTHMoMeph 1A u 1B.
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CHZCN/THF, 70°C, 24u.

CuuTes IIPOMEeXYTOYHOI'O COedMHeHUSA la

2- (4-XJjop-2-MeTOKCUIEHWII) YKCYCHYID KMucjoTy [CAS 170737-95-8]

(5,8 T, 28,9 MMOJIb ) no®aBJigJIn HeBOoJIbIMMNA IIOPLIUAMA K
THMOHMUIIXJIOpUAOY (50 MJI) ¥ T[OJYYeHHEM pacTBOP I[IepeMellMBalM B
TeueHue HOUU npu 60°C. PacreopuTelb KOHLUEeHTPUPOBAaJN npu

[IOHVDKEHHOM  HOaBJIEHMM M BHIIAPMBAJIXM  COBMECTHO C  TOJIYOJIOM C
[IoJIydyeHreM 2- (4-xXJIop-2-MeTOKCUQeHWJI) alleTuiIxJjiopunga la (6,5 1) B
BUIEe MaCJSHUCTOTO OCTaTKa, KOTOPHM NpMMeHAIM 0e3 HOONOJHUTEJIbLHOM
OUMCTKM Ha CJlefypomely CcTaluu.

CuHTe3 IIPOMeXyTOYHOI'0 CoeIMHeHuss 1lb

IoBaByanu 1o kKamiaaMm nopu 0°C 1 M OusTuilallloMMHMA —XJIOPUIO B
rexkcaHe (37,1 wMiu, 37,1 MMoJIB) K pacTBopy 6-¢0Top-lH-mHpmoJa [CAS
399-51-9] (3,34 r, 24,76 Mmmoyib) B CH2Clz (100 M) . UYepezs 30 MuH.
npu 0°C pacTBOp 2- (4-xJI0p-2-MeTOKCHOEeHMII) alleTuiXjgopuoa la (6,3 1,
28,76 wMMoJib) B CHzCly (100 wi1) MenJleHHoO pmoOaBidim npu 0°C.
PeaKIIMOHHYI CMeChb IepeMemmBalu opu 0°C B Teuenme 3 u. JoOaBiIaiu
JeOIAHYyKn BOLY ¥ OCAaIOK  OTOMIETPOBEBAJMN, IPOMEIBAJIM BOOOM U
HeboJibmrM koJimdecTBoM CH2Cl,. Teeplible EBelleCTBa BHCYWLMBAJU IO
BakyyMoM mpu 70°C B TeueHMe HOUM C IIoJydueHUMeM 2- (4-xJop-2-
MeToKCcupeHMI) —1- (6-dpTop—-1H-MHOoNI-3-1JI) 3TaHoHa 1lb (4,9 ).

CHHTe3 NPOMEeXyTOYHOI'O COoeIMHeHUusT lcC

JoBapnanu 1o KallJIsaM npu 0°cC pacTeop TpubpoMmIa
benmnTpuMeTMIIaMmMoHmusa [CAS 4207-56-1]1 (5,8 1o, 15,4 mmosbs) B THF
(65 ™) & cMecu 2- (4-xJjop-2-MeTokKcupeHMI) —1- (6—-dpTop—1H-MHOOI-3—
MJI) 3TaHoHa 1b (4,9 1, 15,4 w™MMOJIB) B THF (60 M) . CMech
nepememuBanau npu 0°C B Teuenue 1 U. M OPM KOMHATHOM TeMIepaType B
TeueHMe 2,5 4. Ocamok OTOUILTPOBERBAIM U OpoMeEBagu EtOAC.

OO BbeOVMHEeHHEE @MﬂpraTBI KOHLEHTPMPOBAJIM TIIPM IIOHMXEHHOM IaBJIECHWNM.
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OcTtaTok norJjomajgu ETLOAC M [OPOMHEaIM BOIOM. B OpPraHMUeCKOM CJIoe
[OABJIAJICH oCcalokK, u ero OTOUIIE TPOBEBAJIU U BHICYIIVBAaJIN C
IIOJIyYeHMEM IepBOM HapTuu 2-0poM—-2- (4-xJjop-2-MeTokcubeHwms)-1- (6-
bTop—-1H-UMHOOJ-3-WJI) ®TaHOHa 1c (4,6 ). OpraHnyuecKun cJiom
OTOeJIANN, BEHICymMBaJM Ha@n MgSQOq4, buneTPOBAIM M PACTBOPUTEIDL
BHIIAPMBAJIM IIpM IIOHMXEeHHOM »OabJieHUM. OCTaTOK KPpUCTaJJIM30BaJM U3
EtOAc, ocamok OTOUILTPOBHEBAJM, NpOMHEBaJM Et:0 M BHCyMBAJIM I[IOI
BaKyyMOM c [IOJIYUeHMEM BTOPOM bpakunm 2-0poM—2- (4-xJIOp—2-—
MeTokcupeHm) —1- (6-pTop-1H-MHOOJI-3-1JI) 3TaHoHa lc (1,6 T).

CuHTes coemuHeHmMsT 1 M XupallbHOe paBIeljieHMe BDHAaHTUOMEepOoB 1A

u 1B

Cmech 2-0poM-2- (4-xjop-2-MeTokCUbeHUII) —1- (6—-bTop—-1H-MHIOOJI—
3-1JI) 3TaHOHAa 1lc (3 T, 7,56 MMOJIb ) , 3-MeTOKCU—5—
(MeTHMJICYJILQOHWMII) aumJiMHa [CAS 62606-02-4] (2,28 wMr, 11,35 MMmoJb)

¥ OUM3onponuiasTuilaMmHa (1,95 M, 11,35 mvmosns) B CH3CN (60 mMia) wu
THE (30 M) mnepememmBaaM HOpu 70°C B TeueHme 24 uy. PeaKLUMOHHYIO
cMech pa3z3bariasau EtOAc. OpraHMUuecKUM CJoM OpoMuHBagu 1 H. HCL
(nBa pasa) M  BOIOM, BHICYmIMBaJIM Han MgSQ0y4, dMIIBETPOBAIM WU
PacTBOPUTEJIE KOHIUEHTPUPOBAJIM IIPM TIIOHVMXEHHOM HaBJieHMM. OCTaTOK

ouumaJM I[IOCPenCTBOM QJem—-xpoMaTorpadmy Ha cuiamkarese (15-40 wMkwM,

80 1, mnomeuxHasg o¢asa: CHxCl,/MeOH 99,5/0,5). BHOOJHAJIK BTOPYIO
OUMCTKY QJem—-xpoMaTorpa¢uern Ha cCcuIukareae (15-40 w~mxMm, 80 1,
nomBmxHasga dasa: CH2Clz/MeOH 99,7/0,3). UncTHe OQpakKuuM OOBEeIUHAIIN

M KOHLEHTPUPOBAJIM IIPpKM IIOHMWKEHHOM HaBJIEHMM C I[oJiydeHueM 2- (4-
XJIop-2-MeToKCcubeHm) —1- (6-dpTop—-1H-MEOONI-3-1J) —-2— ( (3—-MeTOoKCU—5-
(MeTUJICYJIEQOHMII) PeHMII) aMMHO ) 3TaHOHa (coeIMHeHMe 1, 2 T') B BUIe
paleMMUeCcKOM CMeCH.

SHaHTHMOMEPH CcoeauHeHMsa 1 pasmendiar I[DOCPeICTBOM XUpaJibHOM
SFC (HenmomBwxHas oGasa: Chiralpak® AD-H 5 wmMxM 20x250 MM,
nonBMXHasa ¢aza: 50% COz, 50% MeOH) c¢ nojgyueHmeM 740 MI' HepBOTO
SIIOMPOBAHHOTO  SHaHTMOMepa M 720 MI'  BTOPOTO  BJIOMPOBAHHOTIO
SHaHTHUOMEepa. IIepBHM BJIKOUPOBAHHHY DHAHTUMOMED KPUCTAJIIM30BAIM U3
CH:CN/Et20. Ocamok OTQMUIILTPOBHBAIM WM BHCYHIMBAJIM C IIOJyUeHUEeM
SHaHTHOMEpPA 1A (645 MI') . BTopon BIIIOUP OB aHHEM SHAHTHUOMED
KpUCTaJlJIn30BaJIinu nus3 CH3CN/Et20. Ocamok OTOUIILE TPOBHEB AN u
BHICYMIMBAJIM C IIOJIYUYEHMEM BHaHTMoMepa 1B (632 wMmr).

CoemuueHMe 1

IH aMP (500 MI', DMSO-ds) & ppm 3,09 (s, 3 H) 3,72 (s, 3 H)
4,00 (s, 3 H) 6,24 (4, J=7,9 Tu, 1 H) 6,58 (s, 2 H) 6,91 (s, 1
H) 6,97 (dd, JU=8,7, 1,9 T, 1 H) 7,02-7,09 (m, 2 H) 7,12 (d,
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Jg1,9 T, 1 H) 7,27 (dd, J=9,5, 1,9 Tu, 1 H) 7,35 (d, J=8,5 Tu,
1 H) 8,14 (dd, J=8,7, 5,5 T'uy, 1 H) 8,44 (s, 1 H) 12,10 (br. s.,
1 H)

LC/MS (Cnoco® LC-C): Ry 3,08 mmu, MH* 517

TeMrepaTypa IUlaBieHus: 174°C

SHaHTHOMep 1A

H AMP (500 MI'n, DMSO-ds) O ppm 3,09 (s, 3 H) 3,72 (s, 3 H)
4,00 (s, 3 H) 6,24 (4, J=7,9 Tu, 1 H) 6,59 (s, 2 H) 6,91 (s, 1
H) 6,97 (dd4, J=8,8, 2,2 Iu, 1 H) 7,02-7,10 (m, 2 H) 7,12 (d,
Jg=2,2 Tu, 1 H) 7,27 (dd, J=9,6, 2,2 Tu, 1 H) 7,35 (d, J=8,2 Tu,
1 H) 8,14 (dd, J=8,8, 5,7 T'u, 1 H) 8,44 (s, 1 H) 12,10 (br. s.,
1 H)

LC/MS (Crnioco® LC-C): Rt 3,09 mmuE, MH* 517

[a]p?%: +130,3° (c 0,277, DMF)

XupangsHasa  SFC (crmoco® SFC-D): Re 3,41 wwmH, MH* 517,
XupaJjibHad uucTtoTa 100%.

TeMrepaTypa IUlaBJeHus: 220°C

SHaHTHOMep 1B

H AMP (400 MI', DMSO-ds) & ppm 3,09 (s, 3 H) 3,72 (s, 3 H)
4,00 (s, 3 H) 6,24 (d, J=7,6 Tu, 1 H) 6,53-6,65 (m, 2 H) 6,91
(s, 1 H) 6,97 (dd, J=8,6, 2,0 Tu, 1 H) 7,01-7,09 (m, 2 H) 7,12
(d, J=2,0 I, 1 H) 7,27 (dd, J=9,6, 2,0 I'u, 1 H) 7,35 (d, J=8,1
I'm, 1 H) 8,14 (dd, J=8,6, 5,6 Tmu, 1 H) 8,43 (s, 1 H) 12,09 (br.
s., 1 H)

LC/MS (Crmoco® LC-C): Rt 3,09 mMmu, MH* 517

[a]p2%: -135,3° (¢ 0,283, DMF)

XupaJjksHad  SFC (crmoco® SFC-D): Re 4,89 wumH, MH* 517,
XupajlbHad unucToTa 99,35%.

TeMrnepaTypa IUlaBjeHus: 218°C

Ipumep 1.1. XupajdbHad YCTOMUMBOCTE DHaHTMOMepa 1A 1npu pH

7,4
XVpallbHYyK YCTOMUMBOCTE DHaHTMOMepa 1A (R=0Me) OLleHMBAaJIN
[IOCPeICTBOM  OIIpeleSIeHMSA  SHAHTHMOMEPHOIO  M30HTKAa (ee?) rnocje

VHKYOUPOBaHUA B TedueHMe 24 u. m 48 u. B OydbepHOM pacTeBope npu pH
7,4 mnpu 40°C wm 60°C. [Jgg OlEeHKM BJIMAHMA MEeTOKCHU-3aMeCTUTeJII
sHaHTuoMepa 1A (R=0Me) Ha YCTOMUMBOCTL K palleMM3alluM TeCTHUPOBAaJIU
XVpaJIbHylD  YyCTOWMUYMBOCTD SHaHTHOMEpPa 1'A (R=H) npu TexX  Xe
YCJIOBMAX .

C sTOoM uUejyiblo nojgydaau 5 MKM Oybeprrle (pH=7,4) pacTBOpH 1A u

1'A nocpencreoM cMemmBaHMA 25 MrJa 100 MxkM pacTteopa 1A mim 1'A B
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DMSO ¢ 475 MrJ BOOHOTO Oydepa pH 7,4. Obpas3uw noMemasu Ha 24 4.
u 48 u. mnocyie wuHKyOupoBaHMa Impu 40°C m  60°C. AHaJIMTUUECKHUEe
ofpaslb aHalM3MPOBaJM C IIOMOMbI XMpaJbHOM SFC (omnpenesieHue MS) u
XUpaJIbHyID UMCTOTY BHpaxajlM B KadeCTBe DHaAHTHMOMEPHOTO M3OHTKA
(ee%=%3HaHTHOMEepPa A - %sHaHTMOMepa B). O00a »HaHTHOMepa 1A um 1'A

XapaKTepu30BaJIMCh XUpallbHOM umcToToM 100% mO MX MHKYOUPOBAHUA.

O.——‘
S5
3
270
1A (R = OMe)
TA (R=H)
ees
CoeInHeHMe TeMmIepaTypa MoOMeHTE BpeMeHM OoTOoOpa Hpod (4.)
24 48
40°C 100 100
1A
60°C 95 88
40°C 21 10
1'A
60°C 0 0
[IpuMep 2. CuHTeS 2= (4-xJop-2-MeTokcubpeHus) -1- (6-dpTop—"7-
MeTuJI-1 H-uHgoJsi—3-mj) —2- ( (3-MeTokCcUu—-5-

(MeTUJICYJIbOQOHMII) QeHWJII) aMMHO ) 3TaHOHAa (CoelIMHeHMe 2) U XuUpaJjlbHOe

pa3nejieHVe Ha DHaHTUOMEepPH 2A u 2B.
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XupansHoe pasgeneHne

- SHaHnThoMepbl 2A 1 2B

CHaCN, THF
Mwy,100°C, 50 mMuH.

CHHTe3 NPOMeXyTOYHOI'O COeIMHeHMUs 2Z2a

HoGaByaany Mo kamjaaM 1 M OIMsTUIalloMMHMA XJIOpMI B TekcaHe (20
T, 20,0 MMoisn) mpu 0°C x pacTBopy 6-dpTop-7-MeTuy-lH-umHmosa [CAS
57817-10-41 (1,50 », 10,1 mmvmosis) B CH2Clz (45 mi). Yepes 30 MuH.

npu 0°C MeIOJIEHHO no0aBJIAIN pacTBoOp 2= (4-xJj0p—-2-
MEeTOKCHUDEHWII) alle TUIIXJIOpUOa (3,30 1, 15,1 wmMOJIB, CHMHTEe3: CM.
onpuMep 1) B nuxJjiopMeTaHe (30 mi) . PeakKUMOHHYI CMeCh IlIepeMellMBalli

npu 0°C B TeueHme 3 u. JobaBaaam 1 M pacTBOop coym Pomesg (50 i)
M IepeMellMBaJlM pPeaKUMOHHYK CMeCchb IIpM KOMHATHOM TeMIlepaType B
TeueHre 1 u. TBephObe BelleCTBa OTQWILTPOBHBAIU U pPaclpelesisayu
MeXITY EtOAcC u 1 H. HC1. d®asH pas3mesidain. BomoHyO dbasy
SKCTparupoBaiu ¢ nomomeilo EtOAc. OpraHuMueckme ¢a3e OOBeOMHANNU,
IIPOMEIBAJIM COJIEBEIM PACTBOPOM, BHCymIMBaJIM Hal MgSOs, OMUIBTPOBaIU U
KOHLUEHTPUPORAJM IIPM IIOHWXEHHOM IaBJeHuM. OCTaTOK pacTupaliu B
nopomok ¢ EtOAc m TrenTaHoM. OCalokK OTOUIILETPOBHBAIM C IIOJYUEeHUEM
2= (4-xJjop-2-MeTokCUubeHWJI) —1—- (6—-dpTop-T7-MeTHiI— 1 H-MHOOJI- 3~
MJI) 3TaHoHa 2a (2,00 1).

CHUHTe3 IPpOMeXyTOYHOI'O CoeIMHeHMsI 2b

Dobarisanm 1o KallJIsaM npu 0°c pacTeop TpubpoMuIa
benmnTpuMeTMIIaMMoHMsa [CAS 4207-56-1]1 (2,49 1, 6,6 wMmMoJb) B THF
(45 MI) K pacTBOpy 2- (4-xjop-2-MeTOoKCUpeHMUII)—1- (6-bTOop—7-MeTUJI—-
lH-uupgoJs—-3-mJ) 3TaHoHa 2a (2,00 r, 6,0 wvoJsib) B THE (65 wiI).
CMech IIepeMellMBaj M IOpM KOMHATHOM TeMIepaType B TeueHMe HOUHU.
Ocamok OTOMIIbLTPOBHBAJIM M IIpoMeBaJjiM ETOAc. OO0beIMHEeHHEE OQUIILTPATEH
KOHLUEHTPUPOBaJM I[IPM  [IOHVMXEHHOM  OaBJIEHUM. OcTaTok  I[IOIJIOWAJIM
MUHMMAJILHEIM ~ KOJIMYECTBOM aleToOHUTpuia. OcaZok OTOMIIbLTPOBEBAJIN,

IIPOMEIBAJIM aleTOHUTPMIIOM I BHECYHIMBAJIM 10O BaKyyMOM C IIOJIy4YEeHNMEM
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IIepBOMU napTmmn 2-6poM-2- (4-xJiIop—2-MeTOKCUpeHWUII) —1— (6-dTOop—-"7-
MeTUJI- 1 H-MHOoJI-3-1JI) 2TaHoHa 2b (1,51 r). duibTPAaT
KOHLUEHTPUPOBaJIM I[IPM  [IOHVMXEHHOM  OaBJIEHUM. OcTaTok  IIOIJIOWAJIM
MUHMMAJILHEIM ~ KOJIMUECTBOM aleTOHUTpuia. OcaZok OTOMIIbLTPOBEBAJIN,

IIPOMEIBAJIM aleTOHUTPUIIOM W BHCYWMBAJIM I[I0I BaKyyMOM C IIOJIydeHUeM
BTOpPOM dparuum 2-0poM-2- (4-xJjiop-2-MeTOKCUbeHMII) —1- (6—-dpTOopP—-"7-
MeTuJI-1 H-uHOoJ—-3-1jl) 3TaHoHa 2b (0,70 1).

CHMHTeB CoeIMHEHMsI 2 U XUpaJlbHOe paBOelieHMe DHaHTHMOMEPORB 2A

u 2B

Cmech 2-0poM-2- (4-xJJOop—-2-MeTOKCUbeHUII) —1- (6—-dTop—"7-MeTHUII—-
lH-mMHpoJsi-3-mJl) »TaHoHa 2b (1,8 1, 4,36 MMOJIbB) U 3-MeTOKCU-bO-
(MeTHJICYJILQOHMII) aumJiMHa [CAS 62606-02-4]1 (2,6 ©, 13,0 MMOJIB) B

THE (9 mi) m CHsCN (9 MiI) HarperRaJM MHMKPOBOJIHOBEIM M3JIyUeHMEM IIPU
100°C B TeueHme 50 MMH. PeakKUMOHHYKD CMecCh pasbaBiaaar EtOAc u
npoMelBaJiM 1 H. HCl. ®aswe paszpensin. OpraHMUecKyrL Gaszy I[IPOMEBBAaJN
BOIHEIM HaCHIEeHHBEIM pacTBOpOM NaHCO3 u COJIEBLEIM pPacTBOPOM,
BHICYIIMBAaJIA Hanl MgSOQq, buIiE TPOBAIIN n KOHLUEeHTPUPOBAJN npu
[IOHVDKEHHOM HapeJjieHMM. OCTaTOK [IOIJIOWAJM MMHVMMAJIBHEM KOJUYECTBOM
auneToHUTpUIa. OcCamoKk OTQUIIETPOBEBAJNM, [IPOMEBAJIM aleTOHUTPUIIOM U
BHICYNIMBAJIM IO BakKyyMOM C IoJiydeHUueM 2- (4-XJIOp—2-MeTOKCUOEHWUII) —
1-(6-dTop-7-MeTuin-1H-MHOOJ-3-WJ) —2— ( (3—-MeTOKCHU—5~—
(MeTUJICYJIEQOHMII) PeHWJII) aMMHO ) 3TaHOHa (coemmHeHme 2, 1,7 1) B BUIE
paleMMuecKol CMeCH.

XypaJlbHOe pasleJieHMe 5SHaHTUMOMEPOB coemmHeHus 2 (1,59 1)
OCYWmEeCTBJIAIM IIOCPEedCTBOM IIpenapaTuBHOM SFC (HenonBmwxHas ¢dasza:
(S,S8)-Whelk-01 5 MM 250x21,1 MM, nDomBmxHas ¢aza: 50% COz, 50%
MeOH) . Odpakumuy, comepxalye IIPOOYKT, OOBEIVMHANM ¥ BHIIAPUBAJU IIPU
IIOHMWXKEHHOM HaBJIeHUM. I[IepBHM BJIOUMPOBAHHHY 5SHaHTHOMep (746 M)
OOTIOJIHUTEJIEHO OUMIMaJiM C I[IOMOMWBI KOJIOHOUHOM XpoMaToTpaduu Ha
CHUJIMKareJe (15-40  wMxM, 24 T, [IOOBMXHA A dasza: CH2C1l,/MeOH
99,5/0,5). Uuctee o¢pakumuy OOBEOUHSAIM M BHIIAPUBANM I[PV [TOHMKEHHOM
naBjeHun (560 wmr). OCTaTOK OTBepXIallM IIOCPEICTBOM pPaCTHUPaHMS CO
CMECEB Et20 wm HECKOJIbKUX KarneJb CHsCN. TBepnsle BelleCcTBa
OTQUIIE TPOBHEBAJIN u BHICYIIMBaJIN non BaKyyMOM C [IOJIYyYEeHNEM
sHaHTHMOMepa 2A (473 MT). BTOpPOW 3JKOMPOBAHHEM SHaHTHUOMep (732 M)

IOOITIOJIHMTEJIEHO oummaJim C IIOMOIIEBO KOJIOHOUHOM XpOMaTOI‘pa@MM Ha

CUJIMKaTeJie (15-40  wMxM, 24 T, [IOOBMKHA A dpasza: CH2C1l,/MeOH
99,5/0,5). Uuctoe oO¢pakuuy OOBEOUHSAIM M BHIIAPUBAJM I[PV [IOHMKEHHOM
nasjeHuu (550 mr). OcTaToK OTBepXIallM IIOCPENCTBOM pacCTUPaHusd CO

CMECEI Et20 wu HECKOJIbKUX KarneJb CHsCN. TBepOule BelleCcTBa
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OTOMIIE TPOBEEB AN u BHICYIMBaJIN non BaKyyMOM C [IOJIydeHUEM
SHaHTHMoOMepa 2B (457 wmr).

CoemuueHMe 2

H AMP (300 MI'u, DMSO-d¢) O ppm 2,38 (d, J=1,5 T'u, 3 H) 3,10
(s, 3 H) 3,73 (s, 3 H) 4,01 (s, 3 H) 6,27 (d, J=7,9 Iy, 1 H)
6,55-6,63 (m, 2 H) 6,93 (m, 1 H) 6,94-7,09 (m, 3 H) 7,13 (d,
Jg<1,9 ru, 1 H) 7,35 (d, J=8,3 I'uy, 1 H) 7,97 (dd, J=8,7, 5,3 Tu,
1 H) 8,45 (s, 1H) 12,23 (br. s, 1 H)

LC/MS (Crnioco® LC-D): Rt 1,68 mmu, MH* 531

SHaHTHOMep 2A

IH aMP (500 MI'u, DMSO-ds) 06 ppm 2,37-2,39 (m, 3 H) 3,09 (s,
3 H) 3,72 (s, 3 H) 4,01 (s, 3 H) 6,26 (d, J=7,9 Tu, 1 H) 6,54-
6,63 (m, 2 H) 6,92 (s, 1 H) 6,97 (dd, -=8,4, 1,9 Tu, 1 H) 7,02
(dd, J=9,9, 9,0 Ty, 1 H) 7,07 (4, 5=7,9 Tu, 1 H) 7,13 (d, 71,9
I'nm, 1 H) 7,35 (d, J=8,4 Tu, 1 H) 7,96 (dd, J=8,5, 5,4 Tu, 1 H)
8,45 (s, 1 H) 12,24 (br. s., 1 H)

LC/MS (Cnioco® LC-C): Rt 3,20 mmHE, MH* 531

[ot]p?%: +104,5° (c 00,2545, DMF)

XupajgvHada  SFEC (crmoco® SFC-A): Re 4,22 wwmH, MH* 531,
XupaJjibHad umucTtoTa 100%.

SHaHTHOMeD 2B

H AaMP (500 MI'u, DMSO-ds) 0 ppm 2,36-2,41 (m, 3 H) 3,09 (s,
3 H) 3,72 (s, 3 H) 4,01 (s, 3 H) 6,26 (d, J=7,9 T'uy, 1 H) 6,57-
6,64 (m, 2 H) 6,92 (s, 1 H) 6,97 (dd, J=8,2, 1,9 T'uy, 1 H) 6,99~
7,04 (m, 1 H) 7,07 (4, J=7,9 Twu, 1 H) 7,13 (4, J=1,9 Tu, 1 H)
7,35 (d, J=8,2 Tu, 1 H) 7,96 (dd, J=8,7, 5,2 T'u, 1 H) 8,45 (s, 1
H) 12,24 (br. s., 1 H)

LC/MS (Cnoco® LC-C): Rt 3,20 mmH, MH* 531

[at]p2%: -104,1° (c 0,2536, DMF)

XupajgsvHad  SFC (crmoco® SFC-A): Re 5,12 wwmH, MH* 531,
XupajlbHad uncToTa 99,53%.

[lpyumep 3. CuHTes 2- (4-xJop-2-MeTokcubpeHm)—1- (6-MeTokCcHu—1H-
VMHOOJI-3-W1J) —2— ( (3—MeToKkCU—-5— (MeTUJICYJIE QOHMII) PEHWII) aMMHO ) TaHOHAa

(coenmHeHVre 3) U XMpaJIbHOe pas3lelileHMe Ha >2HaHTHuoMeph 3A u 3B.
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CHUHTe3 MIPOMeXyTOUYHOI'O COeIMHeHUsI 3a
PacTtrop NaHSOs (5,7 1, 54,5 Mmosbe) B BOHe (45 MiI) nmoOaBIIAIMU

K I[IepeMemrBaeMOMy  PacTBOPRY Tper-0yTuiI-3-bopMnII- 6—-MeTOKCH—1 H-

mHnooJi-1l-rkapbokcuiiata [CAS 847448-73-1] (10 r», 36,3 MMOJIB) B
nuokcaHe (45 wi). UYepes 15 MmH. pobariaanm mopdosmH (4,8 mi, 54,5
MMOJIbE) M choycTtsa 35 MMH. po®aBiadaiaM LOuMaHun HaTpusa (NaCN) (1,96 1,
40 wMMmOJIB) . [IOJIyUYeHHYH CYCIIeH3MD IIepeMellMBalM [OpYM  KOMHaTHOM

TeMIlepaType B TeueHMe 3 IHeM IO 3aBeplleHMs peaklUuMu. I[IpoOyKT
OTOUIILTPOBHBAJM ¥ MIPOMHBAaJIM CcMechbi 1/1 mOmokcaH/Boma (3x 35 Mmi) u
3aTeM BomoM (3x 45 M) ¥ BHCYIIMBaAJM IIOI BaKyyMoM IIpu 60°C.
TBepnele BemecTBa Bz3OalTHBaIM B Et20 (125 MiI), OTOMIBETPOBHEBAJM,
IPpOMEIBAJIM C HOMOmWbH Et20 (3x) M BHCymMBaJIM OO BakyyMoM opu 50°C
C IoJiydyeHMeM TpeT-0yTui-3- (I1MaHo (MOPpQOJIMHO) MeTUII) —6—-MeTOokCKU— 1 H-
vHpooJi-1-kapbokcuiaTta 3a (12,3 r).

CuHTe3 IPpOMexXyTOUYHOI'O coeImMHeHusi 3b

Cmech TperT-0yTUII-3— (IMaHo (MOPQOJIMHO ) METUJI) —6—-MeTOKCHU— 1 H—
vHpooJi-1-kapbokcuiarta 3a (6,0 1, 16,2 MMoJb) B cyxomM DME (80 wm)
IepeMemyBaJM B aTMochepe Nz OpM OxXJaxXIeHVMM Ha JiegdHou ©OaHe.
HoBaBiyanu o kamjgaMm pacTtBop 0,5 M KHMDS B ToJgayoJse (35,5 mi, 17,8
MMOJIE ) B TeueHue 10 MMH. [locJyie TIiepeMelMBaHMA B  TeUeHUe

OOIIOJIHU T eJIb HEIX 10 MMH. no0aBJIAIIN 4d-xJop-1- (xJopMeTNIII) —2—
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METOKCUOEH30JI [CAS 101079-84-9] (3,09 T, 16,2 MMOJIE ) "
IIOJIYUEeHHYK CMeCh IIepeMellMBajy [IpM KOMHAaTHOM  TeMIepaType B
TeueHre 20 4. PeaKUMOHHYID CMEeChb BHUIMBaJM B XOJOoIoHyKw Bomy (400
MJI) ¥ IPOOYKT SKCTparMporBaJiM C IoMmoumbln Et:0 (2x). OObelMHeHHEE
OpTaHMUeCKMe CJIOM IIPOMBEIBaJIM COJIEBEIM PacTBOPOM, BECYWNMBaJIM Han
MgSQOqy, bunesTPOBAIM, BHIIAPMBAJIM  [OIPM  [IOHMXEHHOM  JOaBJIEHUU U
BHIIaPMBAJIM COBMECTHO C KCWJIOJOM. OCTaTOK OuMIlaiM I[IOCPeICTBOM
pJem—-xpomMaTorpadbum (HenmoOBMXHAa I dbaza: CHUJIMKareJb Grace
Reveleris® 120 1, mnomBwxHas ©Gasa: Tenrad/EtOAc, TpaguMeHT OT
100/0 mo 20/80). HeobxomuMmble OdpakKUuUM OOBLEOVMHSAIM, BHIIAPUBAJIU IIPU
[IOHVDKEHHOM  HOaBJIEHVMM WM  BHIIapMBaJM COBMECTHO C IOMOKCAHOM C
[IOJIYUeHMEM TperT-0yTUII-3— (2- (4-xJIop—-2-MeTOoKCUbeHWII) —1-1inmaHo—-1-
MOPQOIMHOBTIII) —6—-MeTOoKCU—-1H-nHnoJi—-1-kapbokcuyuaTta 3b (7,75 7).

CHHTe3 NPOMeXyTOYHOI'O COeIMHEeHUSI 3C:

K nepeMellBaeMom CYCIEeH3UN TPeT-0y TUII-3— (2— (4-xJI0p—-2-
MeTOKCUPeEHWII) —1 —~IMaHO— 1 ~MOPQOJIIMHODTMUII) —6—-MeTOoKCU—1 H-MHOoJI—1 -
kapbokcuynara 3b (7,75 v, 14,7 mMMmMoJb) B mOuokcaHe (40 mi) m BOIe
(20 ™) pobBariaaam pacTeop HC1 6 M B mzonponaHoJe (36,8 wia, 220
MMOJIL ) . [lOJIydeHHYI B pesyJjibTaTe CMechb IepememrBaiau Inpu 60°C B
Teyenmre 4 u. u 3aTeMm npu 80°C B TeuenHme 1 u. I[lociie OXJaXIEHMWS IO
KOMHATHOM TeMIepaTyph CMeChb OCTaBJaalIM Ha 20 u. #njaa obecClleueHUd
KPUCTaJIIN3alun nponykKTa peaxkumn. [IponykT OTOUIIE TPOBEIBAJIN,
NpOMEBaJM cMecbio 1/1/1 1PrOH/H,O/muokcan (2x 15 MJI) M BHCYNMBAJN
non BakyyMoM mpu 50°C ¢ nojgyueHreMm 2- (4-xXJop—-2-MeTOKCubeHmsI) —1-
(6-MeTOKCHM—-1H-MHOOJI-3-WJI) 3TaHoHa 3¢ (3,67 1).

CuHTe3 CcoeIMHEeHMSI 3 M XUPAJBLHOE palBlejieHMe DHAHTMOMEepPpOoB 3A
u 3B

[lepeMemmBaeMy0 cMecChb 2-(4d-xJyop-2-MeToKkCcubpeHMI) -1 (6—
MeTokCcHu—-1H-MHOOJI-3-WJI) »TaHoHa 3¢ (2 1, 6,07 MmMmoJsb) B THE (80 M)
oxJlaXxIalu Ha JensgHou ©OaHe B aTMochepe Nz. [HoBaBJadaau TpuUbOpOMUI
beHmnTpuMeTMIIaMMOHMAa  [CAS  4207-56-1] (2,39 1, 6,37 MMOJIb) U
rnepeMemmBaM peaklIMoHHYlD cMech npu 0°C B TeueHue 1 uU. U 3aTeM IIpu

KOMHAaTHOM TeMIepaType B TeueHre 1,5 u. JoBaBaaJu 3-MeTOKCU-5-

(MeTHJICYJIbLQOHMII) aHmJMH [CAS 62606-02-4] (3,66 1, 18,2 MMOJbL) MU
BHIIAPVBaJIN pacTBOpPUTEJIb npu [TOHM)XEHHOM OaBJIEeHUN . OcTaTok
pacrBopsasau B CH3CN (100 wi) . JobGaBiasaau IoumMsonponuiIzTuiiaMvH (2,09

M, 12,1 MMOJIL) U HaTpeBaJlM PeaKUMOHHYH cMech npu 55°C B TeueHHMe
27 u. ObecrneurBaJM OCTHBaHME pPeakKUMOHHOM CMecM OO KOMHAaTHOM’
TeMIIepaTypPe ¥ BJIMBaJIM B BOOy C IepeMemrpaHuem (400 M) . IIpomykT

SKCTparMpopaliM C IoMombpn 2-MeTHE (2x). OODBeOUMHEeHHHBE OpTlaHUUeCKue
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cJioun I[IPOMEIBaJIN COJIEBEIM pacTBoOpOM, BLHICYIIMBAJIU Hano MgSQas,
OMIIBETPOBAJIM M BHIIAPMBAJIM IIPM IIOHMXEHHOM HIaBJieHuMu. OcTaTok (8 1)
ouMIaIn IIOCPEnCTBOM bJem—-xpoMaTorpadpmm (HenmooBWXHAa A daza:

cumkareyb Grace Reveleris® 120 r, nomBwxkHasg dasa: TenTaH/EtOAc,

TpamvedT oT 100/0 mo 0/100). Tpebyemele odpakuuy OOBLEOUHAIU U
BHIIapUBaJIA npu TIOHMXEHHOM OaBJIEHUN . OcTaTok (5,4 T)
OOIIOJIHUTEJIEHO oumiam IIoOCpeICcTBOM IpellapaTUBHOM HPLC

(HenmomBmxHasg dasa: RP XBridge® Prep C18 OBD - 10 MM, 50x150 mm,
nonBmXxHasa ¢aza: 0,25% pacrBop NH4HCOs: B BOme, CHiCN). O&pakuuu,
comepxXalmye IIpPOOyKT, OOBEIVHANM W  BHIIAPUBAJM [IPM  [TOHVXEHHOM
OaBJIeHUU u 3aTeM BHIIAPUBAJIU COBMECTHO C MeOH. OcTaTok
KpUCTaJIM30Baau u3 cMmecu EtOAc (15 mm), CHsCN (2 mia) m MeOH (2
MiI) . Teeplble BelleCTBa OTOUIIBETPOBHBAJNM, IpoMeBain ETOAc (3x) u
BHICYIIMBAJIM IIOI BakKyyMoM IIpu 50°C ¢ nojgydeHueM 2- (4-xJop-2-
MeTokCcHubpeHMII) —1- (6—-MeToKCU- 1 H-MHOOJI-3-1JI) —2- ( (3—MeToKCU—-5-
(MeTHUJICYJIEQOHMII) PeHMJII) aMMHO ) 2TaHOHa  (coeIMHeHMe 3, 681 w™Mr) B
BUIe palleMUUecKOM CMecCHu.

XuUpalJlbHOe pasleJleHrMe 2HaHTUMOMepOoBR coemmHenms 3 (0,63 1)
OCYWEeCTBJIAJIM [IOCPelCTBOM XMPAJIbHOTO pa3delJiIeHud C MCIOJIb30BaHueM

HOpMaJIbHOM das3un (HemnomBmWxHas dasa: AS 20 MKM, I[IOIBMXHas das3a:

100% MeTaHOJI) . dpakunm, comepXxamme OponoyKT, OOBEeIMHAJIN u
BHIIapMBaJIn npu IIOHMXEHHOM OaBJIEHUN . [lepBHM BJIOUP OB aHHBIM
SHaHTUOMEP oumnmaJin [IOCpenCcTBOM KOJIOHOUHOM XpoMaToIrpadum

(HemomBmxHasa OGasa: cwinkaresbs Grace Reveleris® 12 1, nomBmwxHad
bazsa: renrtran/EtOAc/EtOH, TrTpamuenT oT 100/0/0 mo 40/45/15).
Xesaemele oOpakuum OOBEOMHAJNM, BHIAPMEBaIM, a 3aTeM BHIIapUBaJA
COBMECTHO c EtOAc. OcTaBlleecHd MacJio OTBEePXIAJIN nyreMm
nepemMemrBaHua B H2O (4 MJI) M MenJieHHOTO no®aBJjeHus MeOH (1,6 wi).
[locyie mnepeMemmpBaHMsa B TedeHre 20 MMHYT IOPOOYKT OTOUIIETPOBHBAJM,
OpoMeBaIM (3x) cMecbio 1/2 MeOH/H20 M BHCYIMBAJK IIOIL BaKyyMOM IIpK

50°C ¢ nmnojgyuyeHueM 5SHaHTuMoMepa 3A (168 Mr) B BuUIe aMOpP®HOTO

TBEPIOTO BelecTBa. BTopon SIIOUPOBaHHEM DHaHTHUOMEP ouMmaIm
[IOCpPenCcTBOM KOJIOHOUYHOMN XpoMaToTrpadum (HemmoIOBRMXHAa L daza:
cuImrKareib Grace Reveleris® 12 T, [IOOBVXHA A dbaza:

TenTad/EtOAc/EtOH, rpamuenT oT 100/0/0 mo 40/45/15). Tpebyemue
bpakunmu  OOBEOVHAIN, BHIIAPUBAJM [OpM  IOHMXEHHOM  HOAaBJIEHUM WU
BHIIAPMBAJIM COBMeCTHO ¢ EtOAc. OcTaBmylCsa IIeHY OTBepXIaliM IIyTeM
NepeMemreaHua B H2O (4 M) M MeOJleHHOT'O nobOarejieHMsa MeOH (2 M) .
[locyie nepeMellMBaHMA B TedeHMe 15 MMHYT IIPOOYKT OTQUIIETPOBHBAJM,

OpoMEIBaJIM (3%x) cMecki 1/2 MeOH/H20 u BHcymmBaiam npu 50°C non
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BaKyyMOM C IIOJIYyUdeHMeM 3HaHTuoMepa 3B (146 mMr) B BuUIe aMOp®HOTO
TBEepPOOTO BeElEeCTBA.

CoemuHeHMne 3

H AMP (400 MI'u, DMSO-ds) & ppm 3,09 (s, 3 H) 3,72 (s, 3 H)
3,77 (s, 3 H) 4,01 (s, 3 H) 6,21 (4, J=7,9 Tu, 1 H) 6,54-6,64
(m, 2 H) 6,83 (dd, J=8,7, 2,3 Iy, 1 H) 6,91 (t, J=1,4 Tu, 1 H)
6,94-6,99 (m, 2 H) 7,04 (4, J=7,7 Tu, 1 H) 7,12 (d, J=2,0 Tu, 1
H) 7,35 (d, J=8,1 T'uy, 1 H) 8,02 (d, J=8,8 T'u, 1 H) 8,30 (s, 1 H)
11,84 (s, 1 H) LC/MS (Cnoco® LC-A): Rt 1,20 mmu, MH* 529

SHaHTHOMep 3A

IH AMP (360 MI't, DMSO-ds) & ppm 3,09 (s, 3 H) 3,72 (s, 3 H)
3,77 (s, 3 H) 4,01 (s, 3 H) 6,22 (d, J=8,1 Tu, 1 H) 6,55-6,61
(m, 2 H) 6,84 (dd, J=8,8, 2,2 Ty, 1 H) 6,91 (t, J=1,8 Tu, 1 H)
6,94-7,00 (m, 2 H) 7,07 (4, J=7,0 Tu, 1 H) 7,13 (d, J=1,8 Tu, 1
H) 7,35 (d, J=8,4 Ty, 1 H) 8,02 (d, J=8,8 I'u, 1 H) 8,32 (d,
Jg=2,9 T'u, 1 H) 11,87 (d, J=2,6 Tu, 1 H)

LC/MS (Crnioco® LC-A): Ry 1,08 mmu, MHT 529

[a]p?0: +134,9° (c 0,545, DMF)

XupajgvHada  SFEC (crmoco® SFC-E): Re 4,31 wwmH, MH* 529,
XupaJjibHad umucTtoTa 100%.

SHaHTHOMeDp 3B

H AMP (360 MI'u, DMSO-ds) & ppm 3,09 (s, 3 H) 3,72 (s, 3 H)
3,77 (s, 3 H) 4,01 (s, 3 H) 6,21 (d4, J=8,1 Tu, 1 H) 6,54-6,62
(m, 2 H) 6,83 (dd, J=8,6, 2,4 Ty, 1 H) 6,91 (t, J=1,5 Tu, 1 H)
6,94-6,99 (m, 2 H) 7,07 (4, J=7,0 Twu, 1 H) 7,13 (4, J=1,8 Twu, 1
H) 7,35 (4, J=8,1 ITu, 1 H) 8,02 (d, J=8,8 I'u, 1 H) 8,32 (d,
Jg=2,9 I'u, 1 H) 11,87 (br 4, J=2,2 T'u, 1 H)

LC/MS (Cnoco® LC-A): Re 1,08 mmu, MHT 529

[a]p20: -116,7° (c 0,51, DMF)

XupajgsvHad  SFC (crmoco® SFC-E): R 4,63 wuH, MH* 529,
XupalbHaga uucToTa 94, 7%.

[lpumep 4. CuHTes 2- (4-xJop-2-MeToKcudpeHmI) —2- ( (3—-MeToKCHU—5-
(MeTUJICYJIbOOHWII) GeHWII) aMMHO ) —1— (6—-MeToKCH—5-MeTnJI— 1 H-MHOOJI—3—
WJI) TaHOHa (coemuHeHMe 4) U XMpaJIbHOe pas3leJileHMe Ha 5SHaHTHUOMEDEL

4A 1 4B.
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CHsCN/THF, 45°C 72u.

CHHTe3 NPOMeXyTOYHOI'O COoeIMHeHMuss 4a

OoBarjsanmu 1o KamwisaM 1 M OUsSTUIIAJIOMUMHKA XJIOPUI B IeKCcaHe
(13,5 M1, 13,5 mvmose) npu 0°C K pacTBOPY 6-MeTOKCH-5-MeTuii-1H-
uHpoJila [CAS 1071973-95-9]1 (1,45 r, 9 wMMmoJsis) B CH2Clze (45 i) .
Yepes 30 mmH. npu 0°C MemJeHHO OO00ABIANIM pPacTBOpP 2- (4-xJj0op-2-
MeTOKCHUbeHWII) alleTmixJjopuna la (2,4 v, 10,9 wMvmosns) B CH2Clz (45
M) npm 0°C. PeaKUMOHHYIO CMeCh IMepememuBanu npu 0°C B TeueHre 3
u., JoOaBiadaiaM JIeODAHYI BOLY M 0OCaZOK OTQUILTPOBHBAJIM M IIPOMEEAJIU
BOOmo¥. TBeploe BEMEeCTBO BLHCYNMBAJM IO BaKyyMOM C IOJIydeHMEM 2-
(d-xJop-2-MeTOKCUbeHMII) —1— (6—MeTOKCU—-5-MeTuJI- 1 H-MHOOJI—- 3 -
WJl) TaHoHa 4a (2,1 1r).

CHMHTes IPpOMeXyTOYHOI'O coelmHeHust 4b

DoBapianu 1o KalljiaMm opu 0°c pacTEOp TpudbpoMM1Ioa
benmnTpuMeTMIIaMmMoHmusa [CAS 4207-56-1] (2,4 o, 6,4 wMvoss) B THF
(65 ™iI) kK cMecu 2- (4-xJop-2-MeTOoKCUPeHMII) —1- (6-MeTOKCU—5—MeTUJI-
lH-uupgoJsn—-3-wmi) aTaHoHa 4a (2,1 r, 6,1 MmmoJsir) B THE (60 M) . CMechb
nepememueanau npu 0°C B TeueHue 1 U. M OPM KOMHATHOM TeMIepaType B
TeueHre 2,5 4. Ocamok OTOUILETPOBEEBAIM W HOpoMeBadM EtOAC.
duJibTPAaT KOHLUEHTPUPOBaJM  [IpU  [IOHMWXEHHOM  IaBJIEHUMU. OcTaTok
[IOTJIOWAJIM MWHMMAJIBEHEM KOJIMUeCTBOM IOUMBOIPONMIIOBOTO »dupa. Ocamok
OTQUIIE TPOBHBAJIM WM BHCYWLMEBAJM I[I0IO BaKyyMOM C IIOJIydeHUeM 2-0poM-—-2-
(d-xJjop-2-MeTOoKCUPeHMI) —1— (6—MeToKCU-5-MeTuJ -1 H-MHOOJI-3—
MJI) 3TaHoHa 4b (2,36 1).

CuHTes coenmuHeHMsI 4 M XUpaJIbHOE paBleJjieHMe DHAHTUOMepoB 4A
u 4B

Cmech 2-0poM—-2- (4-xJjop—-2-MeTOKCUbeHWII) —1—- (6—-MeTOKCHU—5-

MeTuJI-1 H-MHOoJI-3-uJI) »TaHoHa 4b (4,0 r, 9,46 MMOJIB), 3-MeTOKCH-L-—
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(MeTHMJICYJIBEQOHWMII) aHMJIMHa [CAS 62606-02-4] (2,86 1©, 14,2 MMOJB) U
IUMUSONPONUIIsTHUIIaMubua (2,44 wiu, 14,2 mMosin) B CH:CN/THE (1/1) (100
MJI) TepeMmemmBaJgM Inpu 45°C B TeueHue 72 u. PacTBOPUTENM YyHOaJIAJIMU
pu [IOHMKEHHOM OaBJIEHUN . OcraTok pacTBoOpAIn B EtOAcC.

OpraHMUYeCcKMM CJIOM MpOoMHBaJ M OBa pasza 1H. HCl, [nOpoMeEBalM BOIOM,

BHICYIIVEBaJIN Hano MgSQqg, buie TPOBAJIM n KOHLIEHTPUPOBAaJIU npu
IIOHW)XEHHOM OaBJICHUN . CoemuHeHMe KPUCTAaJIJIN30BaJIn ns3
CH3CN/ IMM3OIPOIMIIOBOTO sdrpa C [OJIyUYeHUEM 2-(4-xJj0p-2-
MeToKCcHubpeHMII) —2- ( (3—-MeToKCH—-5—- (MeTUJICYJILQOHMII) PeHMJI) aMMHO ) —1— (6—

MeTOKCHU—-S-MeTuII-1 H-MHOOJI-3-1JI) 2TaHOHa (coemmuHenme 4, 1,1 1) B
BUIEe palleMUUecKOM CMecHu.

XvpaJlbHOEe pas3nejieHMe DHDHAHTMOMEPOB COeIMHeHMA 4 OCylleCTBIIAINU
IIOCPEeNCTBOM IIpelapaTUBHOM  XupaJdbHOUM  SFEC (HenomepumxHass  Qas3a:
(S,S3) -Whelk-01 5 MM 250x21,1 MM, nOomBmxHas ¢az3a: 45% CO2, 55%
MeCOH) c¢ nojgydueHreM 500 MI' [HepBOT'O 5BJIIOMPOBAHHOTO DHDHAHTHMOMEpa WU
531 M BTOPOTO BJKMPOBAHHOTO DHAHTMOMEpAa. IIepBHM BJIOVMPOBAHHEM]
SHAHTUMOMED KPpUCTaJIM30BaM M3 CH3CN/Et:0 Cc mojydyeHMEeM SHaHTHMOMepa
4A (401 w™Mr). BTOpOM SIOMPOBAHHEIN SHAHTHMOMEP KPUCTAIM30BaJM M3
CH:CN/Et20 ¢ nojgyuyeHMeM SHaHTHoOMepa 4B (396 wMr) .

CoemuueHMne 4

H AMP (500 MI'u, DMSO-ds) & ppm 2,21 (s, 3 H) 3,09 (s, 3 H)
3,72 (s, 3 H) 3,79 (s, 3 H) 4,01 (s, 3 H) 6,20 (d, J=7,9 Tu, 1
H) 6,58 (s, 2 H) 6,88-6,93 (m, 2 H) 6,96 (dd, J=8,5, 1,9 Tu, 1
H) 7,02 (4, o=7,9 Tu, 1 H) 7,12 (4, J=1,9 Tw, 1 H) 7,34 (d,
Jg=8,5Iu, 1 H) 7,89 (s, 1 H) 8,24 (s, 1 H) 11,78 (br. s., 1 H)

LC/MS (Cnioco® LC-C): Re 3,16 mmH, MHT 543

TeMrepaTypa ILlaBjeHus: 208°C

SHaHTHOMep 4A

IH aMP (500 MI't, DMSO-ds) & ppm 2,21 (s, 3 H) 3,09 (s, 3 H)
3,72 (s, 3 H) 3,79 (s, 3 H) 4,01 (s, 3 H) 6,20 (d, J=7,6 Tu, 1
H) 6,58 (d, J-1,6 Tu, 2 H) 6,87-6,93 (m, 2 H) 6,96 (dd, J=8,2,
1,9 ru, 1 H) 7,02 (4, J<=7,6 Twu, 1 H) 7,12 (d, J=1,9 Tu, 1 H)
7,34 (d, J=8,2 Tu, 1 H) 7,89 (s, 1 H) 8,25 (s, 1 H) 11,78 (br.
s., 1 H)

LC/MS (Crnoco® LC-C): Re 3,15 mmu, MHT 543

[ot]p?%: +141,8° (¢ 0,3936, DMF)

XupajgbHas SFC (crtoco® SFC-C): Re 4,95 wmH, MH* 543,
XupaJjibHad umucroTa 100%.

TeMrnepaTypa IUlaBjeHus: 173°C

SHaHTHOMep 4B



31

H AMP (500 MI', DMSO-ds) & ppm 2,21 (s, 3 H) 3,09 (s, 3 H)
3,72 (s, 3 H) 3,79 (s, 3 H) 4,01 (s, 3 H) 6,20 (d, J=7,9 Tu, 1
H) 6,58 (s, 2 H) 6,88-6,93 (m, 2 H) 6,96 (dd, J=8,2, 1,9 Tu, 1
H) 7,02 (4, o=7,9 Tu, 1 H) 7,12 (4, J=1,9 Twu, 1 H) 7,34 (d,
Jg=8,2 I'u, 1 H) 7,90 (s, 1 H) 8,25 (s, 1 H) 11,79 (br. s., 1 H)

LC/MS (Crmoco® LC-C): Rt 3,15 mmu, MHY 543

[ot]p?0: -142,2° (¢ 0,3909, DMF)

XupajgbHasa SFC (crtoco® SFC-C): Rt 6,84 w™MuH, MH* 543,
XupaJibHad uucTtoTa 100%.

TeMrnepaTypa IUlaBjeHus: 174°C

[Ipumep 5. CuHTes 2= (4-xJjop-2-MeTokCcUubeHMJI) —1—- (5-dpTOpP-6-—
MeTOKCU—-1H-MHOOoJ-3-1jI) —2— ( (3—MeTOoKCHU—-5-
(MeTUJICYyJIbOOHMII) GEeHWII) aMMHO ) 3TaHOHAa (CoelIMHeHMe 5) U xupallbHOe

pa3nejieHVe Ha DHaHTUoOMepH 5B5A u 5B.

EHLAICI ~0 THF

CHzClz, 0°C 3u. 0°C 14., K.T. 4u.

5a 5b
o~ cl

HZN O//S\i(; XupanbHoe pazaenexne

- F = OHaHTMOMepbl 5A 1 5B
N 28
DIPEA ~0 N o7
CHaCN/THF, 50°C 10 agHel H

CHHTe3 NPOMeXyTOYHOI'O COeIMHeHMsI Sa

Oobarjanmu 1o KamwiaM 1 M OUsTUWIaIOMUMHMA XJIOPUI B IeKCcaHe
(15,7 wu, 15,7 wmmojws) npu 0°C k pacTBOpy 5-dTop-6-MeTOorCHU-1H-
MHpmoJsia [CAS 1211595-72-0] (2 1o, 12,1 w™moJgib) B CH2Cle (50 wi) .
Yepes 30 mmH. npu 0°C MemJeHHO MOO0ABIANIM pPacTBOp 2- (4-xJj0op-2-
MeTOKCHUPEeHWII) alleTmixJopuna la (3,2 1©, 14,6 wMmosb) B CH2Clz (50
M) npm 0°C. PeaKIMOHHYID CMeChb IMepeMmemuBanu npu 0°C B TeueHre 3
u, JHoOGarjaiM JIeOdHYH BOLY M 0CaIOK OTOUIILETPOBEBAJM, IPOMEEAJIU
BOOOM u MMHVIMAaJIb HEIM KOJIMUEeCTBOM CH2Clo. Teepnoe BEIEeCTBO
BHICYNIMBAJIM IO BakKyyMOM C IoJiydeHueM 2- (4-xXJIOp—2-MeTOKCUDEHWII) —
1-(5-dpTOop-6—-MeTOKCU-1H-MHOOJI-3-WJI) @TaHoHa ba (2,82 ).

CuUHTe3 MIPOMeXyTOYHOI'0 coeIMHeHUss 5b
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HoGasianm 1o KallJlaMm npu 0°C pacTBoOp TpubpoMm1aa
beHmnTpuMeTMIIaMMOHMS [CAS 4207-56-1] (3,5 1, 8,1 w™mMvmome) B THF
(20 MJI) K pacTBOpy 2= (4d-xJjop-2-MeToKCcUpeHMJI) —1- (5—-pTOp—6—

MeTokCcH—1H-MHOOJI-3-1JI) TaHoHa ba (2,82 r, 8,1 Mvmoss) B THE (46
MmJ1) . CMechb mnepememmBaiauM opu 0°C B Teuenme 1 Y. ¥ OpUM KOMHATHOM
TeMriepaType B TeueHue 4 u. 0OcalgoK OTOUILTPOBHBAJIM ¥ IIPOMBBAJIN
EtOAc. OuibTpaT KOHLUEHTPUMPOBAJM I[IPM [IOHMWKEHHOM »OaBJieHuM. OCTaTOK
pacTBOpP AN B EtOAc wu [IPOMEIB aJIn BOIOM. OpraHnueckyn  d®asy
BHICymMBaJIM Hal MgSQs, OMUIBTPOBAaJIM M PACTBOPUTEJIbL BHIIAPUBaJIM IIPU
IIOHWXEHHOM »HaBJieHMM. OCTaTOK IIOTJIOmMAaJM MMHMMAJIEHEM KOJIMUEeCTRBOM
EtOAcC. Ocalok OTOUILETPOBEEBAJIM ¥  BHCYIMBAJIM I[IOI BaKyyMOM C
IoJiydyeHreM 2-0poM-2- (4-xJjiop—-2-MeToKCUbeHMII) —1- (5-dTop—-6-MeTOKCU—
lH-mMHpoJsI-3-1JI) »TaHoHa 5b (2,5 1).

CunTes coemuHeHusT 5 mu XMpaJIbLHOE paBOeJiIieHre SHAaHTHMOMEpPOB 5A

u 5B

Cmeck 2-0OpoM—-2- (4-xJop-2-MeTOoKCHUbeHUI) —1—- (5b-dpTOop—-6—-MeTOKCHU~—
l1H-mupmoJi—-3-mJI) 3TaHoHa 5b (2,5 1, 5,86 MMOJbB), 3-MeToOKCH—5—
(MeTHMJICYJIBEQOHWMII) aHMJIMHa [CAS 62606-02-4]1 (1,415 o, 7,03 MMOJB) U

oumsonponuiasTuiaMmmeEa (1,515 M, 8,79 mMosws) B CH3CN (55 mi) m THFE
(100 mj) mnepememmpBadgu nopu 50°C B Teuenme 10 OHeM. PacTBOpPUTeIU
yOaJiay TIPpY IIOHWXEeHHOM HOaBJieHMM. OCTaTOK Ouullalid IIOCPEedCTBOM
birem-xpoMaTorpadmum Ha cuimkarese (15-40 w~mrM, 80 1, [OOBWXHAas
dbasza: CH2Cl,/CH30H 99,25/0,75). UucTeHe O(pakumy OOBEeOUMHAIU U
BHIIapubBaJu. CoenuHeHMe pacTBopAauM B EtOAC m nepeMemmBaigu 1 H.
HCl B TeueHme 15 MmH. IIOABJIAJICS OCAalOK, M €TI0 OTOUIILTPOBHEBAJIU U
BHICYMIMBAJIM IIOO BakKyyMOM C IoJydeHueM 2- (4-xJIOp-2-MeTOKCUOEeHUII) —
1- (5-pTop-6-MeTOKCU-1H-MHOOJI-3-MJ) —-2— ( (3—-MeToKCH—-5-
(MeTUJICYJILQOHMII) PeHMII) aMMHO) 3TaHOHa (coemmHeHme 5, 1,3 ©) B BUIe
paleMMuyecKko CMecHu.

XuUpaJIbHOe pa3deJlIeHMe SHaHTMOMEPOB COEeIMHEHMSA 5 oCymecTBIIAINU
IOCpelCTBOM IIpelapaTUMBHOM  xupaJibHOM  SFC (HenmooBwXHasa  daza:
Chiralpak® IC 5 wmxMm, 250x20 MM, m0oOBmxHasg dasa: 55% COz, 45%
MeCH) . Odpakuuy, coOepxallle IIPOOYKT, OODBEOVMHAJIM W BHIIapUBaJA.
[IepBLHM D2JIOMPOBAHHHM SHAHTHMOMEPR OTBEepXIaJIM IIOCPEeldCTBOM PaCTUPaHUMA
C TelTaHoM/ IUU3OIPOINIIOBEM 20UPOM. TBepIbe BemecTBa
OTOUIIBE TPOBHEBAJIU u BEICYIVB aJIN rnon BaKyyMOM C MTOJIYYEHUEM
sHaHTuoMepa 5A (502 mMmr) B BuIe amopdHOTO OeJIoTO IIOpOolKa. BTopoM
SJIOMPOBAHHEM  D2HAHTHMOMEP OTBepXIaJM I[IOCPelICTBOM pPacTHpaHusa C

PeHTaHOM/HMMBOHpOHMHOBHM S@MPOM. TBeane BeleCTBa
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OTOMIIE TPOBEEB AN u BHICYIMBaJIN non BaKyyMOM C [IOJIydeHUEM
sHaHTHMoOMepa 5B (490 Mr) B BUIe aMopdHOTO OeJIoTO IIOpOollKa.

CoemuueHMne 5

H AMP (500 MI'u, DMSO-ds) & ppm 3,09 (s, 3 H) 3,72 (s, 3 H)
3,85 (s, 3 H) 4,00 (s, 3 H) 6,21 (d, J=7,9 Tu, 1 H) 6,58 (d,
Jg=1,3 T'uy, 2 H) 6,90 (s, 1 H) 6,97 (dd, J=8,2, 1,9 T'u, 1 H) 7,06
(d, o=7,9 'y, 1 H) 7,10-7,18 (m, 2 H) 7,34 (d, J=8,2 Iy, 1 H)
7,82 (d, J=12,0 Tu, 1 H) 8,35 (s, 1 H) 11,98 (br. s., 1 H)

LC/MS (Crnioco® LC-C): Rt 3,01 mmu, MH* 547

TeMrnepaTypa ILlaBjeHus: 182°C

SHaHTHOMep 5A

IH aMP (500 MI't, DMSO-ds) & ppm 3,09 (s, 3 H) 3,72 (s, 3 H)
3,85 (s, 3 H) 4,00 (s, 3 H) 6,21 (d, J=7,9 Tu, 1 H) 6,58 (d,
J1,3 Tu, 2 H) 6,90 (s, 1 H) 6,97 (dd, J=8,2, 2,0 T'u, 1 H) 7,07
(d, o=7,9 T, 1 H) 7,11-7,17 (m, 2 H) 7,34 (d, J=8,2 Tu, 1 H)
7,82 (d, J=11,7 Tu, 1 H) 8,35 (s, 1 H) 11,98 (br. s., 1 H)

LC/MS (Crnioco® LC-C): Rt 3,00 mmu, MH* 547

[a]p?%: +136,4° (c 0,28, DMF)

XupajgvHada  SFEC (crmoco® SFC-B): Re 3,43 wmH, MH* 547,
XupaJjibHad umucTtoTa 100%.

SHaHTHOMeDp 5B

H AMP (500 MI'u, DMSO-ds) & ppm 3,09 (s, 3 H) 3,72 (s, 3 H)
3,85 (s, 3 H) 4,00 (s, 3 H) 6,21 (d, J=7,9 Twu, 1 H) 6,58 (d,
Jg=1,3 T'uy, 2 H) 6,90 (s, 1 H) 6,97 (dd, J=8,2, 2,0 I'uy, 1 H) 7,07
(d, o=7,9 'y, 1 H) 7,11-7,19 (m, 2 H) 7,34 (d, J=8,2 Iy, 1 H)
7,82 (d, J=11,7 Tu, 1 H) 8,35 (s, 1 H) 11,95 (br. s., 1 H)

LC/MS (Crnioco® LC-C): Rt 3,00 mmu, MH* 547

[a]p2%: -126,3° (¢ 00,2755, DMF)

XupajgvHad  SFC (crmoco® SFC-B): R 4,80 wmH, MH* 547,
XxupaJbHad unucToTa 98,06%.

[lpyumep 6. CuHTes 2- (4-xJop-2-MeToKcudpeHmI) —2- ( (3—-MeToKCHU—5-
(MeTUJICYJIbOOHWII) GeHUII) aMUHO ) —1— (6—-MeToKCH—7-MeTUJI— 1 H-MHOOJI—3—
WJI) DTaHOHa (CoeIMHeHMe 6) U XMpaJIbHOe pas3leJleHMe Ha 5SHAHTHUOMEPEL
6A 1 6B.
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CHHTe3 NPOMeXyTOYUHOI'O COeIMHEeHMUs 6a

OoBarjanmM 1o KamwiaM 1 M OUsTUIIAJIOMUMHMKA XJIOPUI B IeKCcaHe
(32,8 M, 32,8 MMOJIB) K OXJlaXgeHHoMY (-30°C) pacTBOpY 6-METOKCH-
T-MmeTmJi-1H-mHgoJia [CAS 19500-05-1] (3,53 r, 21,9 MmMmoisie) B CH2Cl:
(150 wm) . Tlocye TIepeMemMBaHMs B Teuenme 15 wmH. 10pu  -30°C
MeIOJIEHHO no0aBJIIAIIN pacTBoOp 2- (4-xJjop-2-
MeTOKCUbeHWII) aleTmiaxjopmuna la (6,71 r, 30,6 Mmosbs) B CH2Clz (150
1) mpu -30°C. PeakKUMOHHYI CMecCh IepememmBaiu pu -30°C B TeueHue
1 u. m obecrneuuBalM ee HaTlpeBaHMe IO KOMHATHOM TeMIepaTypH IIpU
IlepeMellMBaHUM B TeueHMe 2 U, PeaKUMOHHYK CMeCh BJIMBAaJIM B JIeOAHYIO
BOIY/pacTBop coJu Pomejsdg. CMech O(OUILTPOBaJIM UYepes TOHKMUIM CJION
Dicalite® m ocamok Ha OUILTPe HECKOJbKO pas OpoMeBajgu THF. Ciou
pasnensanm. BoaoHEM cJon SKCTParupoBan c IIOMOIBIO THF.
OO0benOMHeHHEHE OpTlaHUYeCKMe CJIOM IIPOMHEBAJM COJIEBEIM pPacTBOPOM,
BOMOM, BHICYIIMBAJIM Hal MgS0s, OWMIBTPOBAJIM M  BHIIApMBaJIM IIpU
IIOHMKEHHOM IaBJieHMM. TRBepOuHl OCTaTOK CychneHOupoBasau B CHoCl, (50
MJI) ¥ TBepOEEe BellecTBa OTOWUIBETPOBHBAJNM WM IIPOMHBAJIM HeOOJBIUM
KoJimuecTBOM  CH2Clo " BEICYIIMBAJIM intedi] BaKyyMOM IIpU 50°C C
IOJIYyUeHUeM 2-(4d-xJjop-2-MeToKCcubeHMII) —1—- (6—MeTOKCU-/-MeTHJI—- 1 H-
VMHOOJI-3-WJI) TaHOHa 6a (6,85 1) B BuUIe TI'pa3HO-0eJIOTO TBEPIOTO
BelleCTBa.

CuHTe3 IPOMeXyTOYHOI'O COeIMHeHUsI 6b

Dobarianu 1o KallJlaM npu 0°cC pacTeop TpudbpoMMIa
beHmnTpMMeTMIIaMMOHMS [CAS 4207-56-1]1 (8,2 r, 21,8 wmMmoJb) B THF
(150 w™1) K pacTeOopy 2- (4-xjop-2-MeToKCUbeHUII)—1—- (6-MeTOoKCU—"7-

MeTuJI-1H-uHgoJsi-3-uJl) 3TaHoHa 6a (6,8 1, 19,8 wmvosie) B THE (250
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MJI) . CMecCh HepeMellMBajM IIPM KOMHATHOM TeMIepaType B TeueHMe 2 U,
Ocamok OTOMIILTPOBHBANIM M IpoMbeBaJiM THF. OuIbTpaT KOHIUEHTPUPOBAJIU
IpY IIOHMXEeHHOM HaBJjieHuM. OCTaTOK KpucTajummsosain wu3 CHoCls.
Ocamok OTOUIILTPOBHEBAJM, I[poMeBaiu CH2Cly (2xX) ¥ BHCyWIMBAJIM II0OXO
BakyyMoM Imipu 50°C ¢ nojyuenmeMm 2-0poM—2- (4-xJIOp—2-MeTOKCUbeHMII) -
1- (6-MeTOKCHU-T7-MeTUJI-1H-MHOOJI-3-WJI) 3TaHoHa 6b (5,38 1).

CuHTeB3 coemMHeHMsT 6 M XMpaJlbHOEe pasIeljieHMe DSHAHTHMOMEPOB 6A
u 6B

Cmech 2-0poM-2- (4-xJjop—-2-MeTOKCUPeHUII) —1- (6—-MeToKCHU—7—
MeTuJI-1 H-MHOOJI-3-WJI) ®TaHoHa 6b (1,96 1, 4,65 MMOJIL), 3-MeTOKCHU-—
5- (MmeTuicynboHMII) aHMIIMHa [CAS 62606-02-4]1 (1,40 o, 6,97 MMOJbB)
¥ oumuszonponuiasTuiaMmHa (1,20 ™, 6,97 wMvosas) B CH3CN (50 w)
HarpeBaJiu C I[IPUMeHeHMVeM ODpPaTHOI'O XOJIOOWJIBHMKA B TEeUeHMEe HOUU.
PacTeopuUTelr yHalIaAJM [OpU I[IOHWXEHHOM IaBJieHuM. OCTaTOK pPacTBOPAJIN
B CH2Clz m npommBagu 0,5 H. HCl1 m BOmOM, BHCyIMBaJM Hal MgSOs,
duIETPOBaAIM M BHIOAPMBaJIM I[IPM [OHMXEHHOM HOaBJieHMM. OCTaTOK
oummaJn IIOCPEnCTBOM drem-xpoMaToTrpadmUM Ha CUImMKarese
(HemomBmxHasa odasa: Biotage® SNAP Ultra 100 T, mnomBmwkHasg odasa:
EtOAc:EtOH (3:1)/renTaH, Tpaamedrt or 0/100 zmo 50/50). UucTue
bpakumm OOBEOMHANIM WM  BHIIAPUMBAaJIM [IpM [HOHWKEHHOM IaBJIEHUM C
[IoJIy4YeHMEeM 2= (4d-xJjop-2-MeToKCUbpeHUJI) —2— ( (3—MeTOKCHU—5-
(MeTuUJICYJIbQOHWMII) QeHWII) aMMUHO ) —1— (6—-MeTOKCHU~—7-MeTuJI— 1 H-MHIOOoJI—-3—
WJl) ®TaHoHa (coenuHeHue 6, 1,0 1) B BUIOe paleMUMUeCKOM CMECHU.

XypaJlbHOe pa3OeJieHre DHaHTUOMEPOBR coeluHeHusa 6 (1,0 1)
OCYyIeCTBJIAIIU [IOCpPenCcTBOM IpelapaTUBHOM XUpajbHOM SFC
(HenomemxHasg ¢asa: Chiralcel® Diacel OD 20x250 MM, I[IOOBWXHAaL
basza: CO2, EtOH, comepxamas 0,2% 1iPrNHz). Opakuum, coIepxalume
IPOOYKT, OOBEIMHAJM ¥ BHIIAPUBAJIM. I[IePBHM 3SJOMPOBAHHEM SHaAHTUOMEP
OTBEpPXIaIM IIOCPEeINCTBOM pacTHUpaHMsa Cco cMmecblo MeOH/Boma (1/1).
TBepObHe BemMecTBa OTOMUILTPOBHBAJIM ¥ BHCYIMBAIM IO BaKyyMOM IIpHU
50°C ¢ noJjyuyeHueM sHaHTHUOMepa 6A (368 MI') B BUIOEe aMOpdHOTO OeJIoTo
IopomKa. BTOpoM B3JIOMPOBAHHEM SHAHTHMOMEP OTBEepPXIOAJIM IIOCPeICTBOM
pacTrpaHusg co cMeckid  MeOH/Bognma (1/1). TBepOLe BelmecTBa
OTOMJILTPOBHBAJY ¥ BHECYMMBAJM I[I00 BakyyMmMoM npu 50°C ¢ nojydyeHMeM
sHaHTHMoMepa 6B (303 Mr) B BUIe aMopdHOTO O€JIOTO IIOpOolKa.

SDHaHTHUOMep 6A

IH AMP (360 MI't, DMSO-ds) & ppm 2,29 (s, 3 H) 3,10 (s, 3 H)
3,72 (s, 3 H) 3,80 (s, 3 H) 4,02 (s, 3 H) 6,24 (d, J=7,7 Tu, 1
H) 6,56-6,59 (m, 1 H) 6,59-6,62 (m, 1 H) 6,92 (t, J=1,6 T'u, 1 H)
6,93-6,99 (m, 2 H) 7,06 (4, J=7,7 Twu, 1 H) 7,13 (d, J=1,8 Tu, 1
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H) 7,35 (d, J=8,4 Tu, 1 H) 7,94 (d, J=8,4 T, 1 H) 8,35 (s, 1 H)
11,91 (br s, 1 H)

LC/MS (Cnioco® LC-A): Re 1,18 mmu, MH*T 543

[a]p20: +122,9° (c 0,48, DMF)

XupaJbHaga SFC (cmoco® SEFC-E): Re 4,15 mmu MHY 543, xupajbHad
upucToTa 100%.

SHaHTHOMep 6B

IH aMP (360 MI't, DMSO-ds) & ppm 2,29 (s, 3 H) 3,10 (s, 3 H)
3,72 (s, 3 H) 3,80 (s, 3 H) 4,02 (s, 3 H) 6,24 (d, J=7,7 Tu, 1
H) 6,57-6,59 (m, 1 H) 6,59-6,62 (m, 1 H) 6,92 (t, J=1,8 T'u, 1 H)
6,93-7,00 (m, 2 H) 7,06 (d4, J=7,7 Tu, 1 H) 7,13 (d, J=1,8 Tu, 1
H) 7,35 (d, J=8,1 Tu, 1 H) 7,94 (d, J=8,8 Tu, 1 H) 8,35 (d,
Jg=2,2 Tu, 1 H) 11,91 (br s, 1 H)

LC/MS (Crnioco® LC-A): Ry 1,22 mmH, MHT 543

[a]p?%: -120,6° (c 00,2755, DMF)

XupangsvHasa  SFC (cmoco® SFEC-E): R 4,50 wMmH, MH* 543,
xupaJlbHagd uucToTa 99,35%.

[Tpumep 7. CuHTes 2-(4-xJjop-2-MeTokcubpeHmy) —1- (6—-pTop—-5-
MeTUJI- 1 H-uHgoJi—-3-mJj) —2- ( (3—-MeTokcHu—-5—

(MeTUJICYJIbQOHWMII) QEeHWMJII) aMMHO ) TaHOHAa (COeOMHeHMe 7) U XUpaJlbHOe

pa3nejieHMre Ha DHaHTUOMepH 7A u 7B.

‘\ —_—
N
CH2Clz, 0°C a0 K.T. 2u. H 0°C 30 K.T. 24.
Ta 7b
O/
HoN~ t sl
oo
DIPEA

CHaCN, 85°C Ha Houb

CHHTe3 MPOMeXyTOYUHOI'O COeIMHEHUS /a

PacTtBOop 6-0TOop-5-MeTMn-1H-mHpmoJa [CAS 162100-95-0]1 (1,7 1,
11,4 wmMosie) B CH2Clz (100 mi1) oxjyaxmanau po 0°C B aTmochepe No.
HobGaByanmy o kamjaaM 1 M pacTeBOp IUSTUIIAJIOMMHMA XJIOpMIa B I'eKcaHe

(17,1 MJI, 17,1 MMOJIE ) u [IOJIYUEHHVYIO B pesyJbTarTe CMEeChH
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BHOepxuBanm npu 0°C B Teuenme 15 MmH. JoBaBJIAIM IO KallJISM PaCcTBOP
2= (4-xJOop—-2-MeTOKCUbeHWUII) alleTuJxJjopunga la (3,50 1, 16 MMOJIB) B
CH2Cl2 (50 mu) . IlepeMemmBaHMe OponoJukaiau npu 0°C B Teuenue 1 4. U
IpM KOMHATHOM TeMIepaType B TeueHMe 2 U, PeaKUMOHHYK CMecCh
BEUIMBAJIM B IepeMellMBaeMull pacTBoOp Jbma/cosnm Pomess. Ilocje ToOTO,
KakK Jen pacTasaj, cMecb OouiabTpoBanmu uepes Dicalite® u ocamox Ha
dMIIETPe HEeCKOJIBKO pa3 npomeBayu THE. OdunbTpaTel oObelmMHANM. CJou
pasienanmM ¥ OpTaHMUeCKMM  CJIOM IIPOMBEBaJIM COJIEBEIM PacTBOPOM,
BHICYIIMBaJIM Hal MgSOs, O(UIBTPpOBAJM M BHIIAPUBAJM IIPU IIOHVKEHHOM
oaBJleHMM . TBepOHlM OCTATOK CcycleHOupoBau B CH:Cl: (30 Mj), ocamok
OTOMJILTPOBHBAJY ¥ BECYMMBAJM I[IOO BakyyMmMoM opu 50°C ¢ nojydyeHueM
2= (4-xJjop-2-MeTokCUbeHWT) —1—- (6—-dpTOop-5-MeTHi— 1 H-MHOOJ- 3~
WJI) ®TaHoHa 7a (2,76 1).

CuHTe3 IPOMeXyTOYHOI'O COeIMHEeHMSI /b

[lepeMemlMBaeMHll pacTBOp 2- (4-xJjop-2-MeTokcubeHus)-1- (6-dpTop-
5-MmeTmii-1H-MHOOJI-3-WJI) ®TaHoHa 7a (2,76 r, 8,32 MmoJe) B THE (350

MII) oxJaxpmanu po 0°C. JoGaBadaaM IO KallJlaM pPacTBOp TpubpoMuoa

beHnnTpuMeTMIIaMMOoHMa [CAS 4207-56-11 (3,44 o, 9,15 mmosas) B THF
(50 Mi1) . PeakKIMOHHYI CMeCh IepeMemmpaau nopu 0°C B TeueHMe 2 U. U
IpM KOMHATHOWM TeMIepaType B TeueHue 2 u. TBepIble BelecTBa

yOaJjudajr IDOCPenCTBOM oOGuiabTpaluu © HOpoMueaau THE. OO0bemvHeHHEEe
GMUIIETPATHE BHIIAPUBAJM [IPU IIOHMXEHHOM HOabBJieHuM. OCTaTOK CMeMBaJK
¢ EtOAc (50 i) . Teepnue BellecTBa BHIOEJIAJIM  [IOCPENCTBOM
bubTpauuy, IPOMEBAaJIM HeOOJBIMM KoJIMUYecTBOM EtOAC ¥ BEHECYIIMBAaJU
ron BaKyyMOM npu 50°C c [IOJIYyUdeHMEM 2-6poM-2- (4-xJ0p—-2-
MeTokcupeHMII) —1- (6-pTop—-5-MeTmJi—-1 H-MHOOJI-3-MJI) TaHOHA 7b (3,21
') B Bume 0eJIoTO TBepHoTro BeMecTBa, KOTOPHM IpUMeHaJIu ©0es
OOIIOJIHUTEJILHOY OUMCTKM Ha cJledyilel cTaaumu.

CHHTEeB COoeIMHEHMUsI 7 ¥ XUpaJlbHOe pasBgelieHMe BDHaHTHMOMEpPOB 7A

nu 7B

Cmech 2-0poM-2- (4-xJIop—-2-MeTOKCUbeHUII) —1- (6—-dTop—-S5—-MeTHII—
l1H-uupmoJs—3-1JI) 3TaHoHa /b (1,6 1, 3,90 wMMmOJB), 3-MeTOKCH—5—
(MeTHMJICYJILQOHMII) aumJiMHa [CAS ©62606-02-4] (1,18 r©, 5,84 MMOJB) U
OIMM3OoNpOoNUIsTUIaMMHa (671 wMkxj, 3,90 wMvmons) B CHCN (100 mr)
rnepeMemuBagM B  TeueHMe  Houm 1rpu  85°C. PeakKUMOHHY CMeChb

KOHILEHTPUPOBAJIM TIIPU TIIOHMXEHHOM HIaBJieHMM. OCTaTOK pPacTBOPSAIM B
CH2Cl, (100 ™), mpomeBagu 1 H. HC1 (100 M) m Bomom (100 ™),
BHCymMBaJIM Hal MgSOs, OUIBETPORAJM M BHIIAPUBAJIM [IPU [TOHMWXEHHOM
naBjieHMr. OCTaTOK OuUMMaJ M I[IOCPelICTBOM KOJIOHOUHOM XpoMaTorpaduu

(HenmomBmxHasg OGasa: cuiamkaress Grace Reveleris® 120 1, nDoIBwxHad
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baza: EtOAc:EtOH (3:1)/renTan, Tpaauedt ot 0/100 mo 50/50).
TpebyeMule dparumm O0BeIVH AU u BHIIIapMBaJiu npu IIOHWMXEHHOM
naBJieHMM. OcTaTok ocaxnain wu3 CHxClz/renTadHa. TBepObHe BemecTBa
BHOEJIAJIM IIOCPEeICTBOM  OGuiabTpauuy ¥u  OpomuBaigu  CHpClz/TenTaHoMm
(1/1) . HeOuMIEeHHHN OPOOYKT HOMIOJIHUTEJILHO OUMIalM IIOCPeIdCTBOM
npenapaTuBHoi HPLC (HenomBmxHasa o¢asa: Uptisphere® C18 ODB - 10
MM, 200 1©, 5 cMm, nomBwxHas ¢aza: 0,25% pacTtrop NH4HCO: B BOZE,
CH3CN) . Odpakuum, comepXallie OPOOYyKT, OOBeIVMHANM ¥ BHIAPUBAJIU IIPU
IIOHMWXEHHOM HaBJIeHUM. TBepOHM OCTaTOK IepeMemuBaIu ¢ ELtOAc (20
MJT) M TBepOele BelleCTBa BHOSJAIM IIOCPENCTBOM OQUIbTpalUuM U

IIPOMEEAJIM HeBOJIBIVM KoJUUYeCcTBOM ETLOAC C nojgydeHreM 2- (4-xJiop-2-

MeTOKCHbeHMJ) —1- (6—-bTop—5-MeTnii— 1 H-MHOOJ-3-W1JI) —2— ( (3—MeTOoKCHKU—-5—
(MeTHJICYJILEQOHMII) PeHMII) aMMHO ) 3TaHOHAa (coemuHenmue 7, 341 wMr) B
BUIOe palleMMuyecKoM cMecu. OuJbTpaT BHIAPMBAJIM IIPY IOHWKEHHOM

OaBJIeHMM M OCTaTok norJjomanu MeOH. Ilociye IIepeMelllMBaHMA B TeueHMe
30 MMH. TBepOElEe BeNeCTBa BHIOEJNAIM IOCPENCTBOM OQOUIBTPaALUU C
[IOJIYYEHMEM BTOPOTO BHXOOa coemuHeHUsa 7 (92 wr).

XuUpalJlbHOe pasleJleHrMe 32HaHTUMOMEPOBR coeamHeHms 7 (402 wMrn)
OCYIECTRBJIIAJIN [MOCPEINCTBOM XMPAJIEHOTO pa3delIeHMS C MCIOJIbL30BaHueEM
HOpMaJIbHOM Ga3u (HelIoIBWXHasd Odasza: (S,S)-Whelk-01, mnomBwxHasa
daza: 100% wmeTaHoJ ). OpakuumM, CcomepxXallMe IIPOOYKT, OOBEIMHAIN U
BHIIApMBAJIXM C I[IOJIYUEeHMeM DHaHTMOMepa 7A B KadecTBe II€pBOTO
DIIIOMPOBAHHOTO NPOOyKTa UM 5SHaHTMoOMepa 7B B KaueCcTBe BTOPOTO
SJIOMPOBAHHOTO IMNPOAYKTa. OJOHaHTMOMep 7A  OOMNOJHUTEJBHO  OUMIAJIU

[IOCpencTBOM OGJem—-xpoMaTorpadmu Ha CUIMKaTele (HenompwmwxHasa OGaza:

cuImMKareib Grace Reveleris® 12 T, IIOOBIVXHA A dbaza:
TenTad/EtOAc/EtOH or 100/0/0 mo 40/45/15). Tpebyemele OGpakuuu
OOBeIMHANM ¥  BHIAPUBAJM OpM  [OHWKEHHOM  IaBJIEHUU. OcTaTokK
pacTupaian B nopomok ¢ H2O (1,75 wi) m MeOH (0,75 wiu). Tsepnwee
BelecTBa OTOUIIE TOOBHBAJIHN, TP OMEIB aJIN H,O/MeOH 7/3 (2x) "

BLHICYIIMBAJIM OO BakyyMoM Ipu 50°C ¢ mojiyueHMeM SHaHTHMoMepa 7A (48
MT') . SHaHTHMOMepP 7B HOONOJIHUTEJIBHO OuMmaJM IIOCPelCTBOM  (JIem-—
XpoMaToTrpadmmr Ha CcuIMkKareje (HeNoOBWXHad ¢as3a: cCcuimMkKarejb Grace
Reveleris® 12 1, nDomBwxHad Gasa: rentad/EtOAc/EtOH ot 100/0/0 mo
40/45/15) . TpeByeMue pparumu  OOBEOMHANIM M BHIIAPMBAJIM  [IPU
IIOHWXEHHOM IaBJiIeHMM. OCTaTOK pacTupau B Hnopomok c H2O (1,75 i)
n MeOH (0,75 wi). TBepObe BellecTBa OTOUILTPOBEBAJM, IPOMEEAJIU
H20/MeOH 7/3 (2X) ¥ BHCYNMBaJM [OI BaKyyMoM oOpu 50°C ¢ HoJIydyeHMeM
SHaHTHoMepa 7B (43 wmr).

CoenmmnHeHue 7
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H AMP (400 MI'u, DMSO-d¢) O ppm 2,30 (d, J=0,9 I'u, 3 H) 3,09
(s, 3 H) 3,72 (s, 3 H) 4,00 (s, 3 H) 6,22 (d, J=7,7 Tu, 1 H)
6,54-6,63 (m, 2 H) 6,92 (t, J=1,5 Ty, 1 H) 6,97 (dd, J=8,3, 1,9
I'nm, 1 H) 7,01 (4, o=7,7 Tnu, 1 H) 7,12 (d, J=1,8 Tu, 1 H) 7,22
(d, 0J=10,2 Ty, 1 H) 7,35 (d, J=8,4 T'u, 1 H) 8,02 (d, J=7,7 Ty, 1
H) 8,37 (s, 1 H) 11,97 (br s, 1 H)

LC/MS (Crmoco® LC-A): Re 1,19 mMmu, MH*T 531

SHaHTHOMeD 7A

H AMP (400 MI'u, DMSO-d¢) O ppm 2,30 (d, J=1,5 TI'u, 3 H) 3,09
(s, 3 H) 3,72 (s, 3 H) 4,00 (s, 3 H) 6,22 (d, J=7,9 Tu, 1 H)
6,56-6,60 (m, 2 H) 6,91 (t, J=1,7 Tu, 1 H) 6,97 (dd, J=8,3, 2,1
r'n, 1 H) 7,01 (d4, J=7,7 Tu, 1 H) 7,12 (d, J=2,0 Tu, 1 H) 7,22
(d, 0J=10,1 Tu, 1 H) 7,34 (d, J=8,1 Tu, 1 H) 8,02 (d, JF=7,7 Tu, 1
H) 8,37 (s, 1 H) 11,96 (s, 1 H)

LC/MS (Crnioco® LC-A): Ry 1,15 mmuE, MH* 531

[a]D20: -163,2° (c 0,435, DMF)

XupangvHada  SFC (crmoco® SFC-E): Re 4,26 wmH, MH* 531,
XupaJjibHad uucTroTa 100%.

SHaHTHOMep 7B

H AMP (400 MI'u, DMSO-d¢) O ppm 2,30 (d, J=1,5 T'u, 3 H) 3,09
(s, 3 H) 3,72 (s, 3 H) 4,00 (s, 3 H) 6,22 (d, J=7,7 Ty, 1 H)
6,57-6,61 (m, 2 H) 6,92 (t, J=1,8 Ty, 1 H) 6,97 (dd, J=8,1, 2,0
I'm, 1 H) 7,01 (4, o=7,7 Tnu, 1 H) 7,12 (d, J=2,0 T'u, 1 H) 7,22
(d, 0J=10,0 'y, 1 H) 7,35 (d, J=8,4 T'u, 1 H) 8,02 (d, J=7,9 Ty, 1
H) 8,37 (d, J0=2,4 T'u, 1 H) 11,97 (s, 1 H)

LC/MS (Cnioco® LC-A): R: 1,15 mme, MH* 531

[a]p2%: +166,6° (c 0,5, DMF)

XupajgevHad SFC (crmoco® SFC-E): Re 3,78 wmH, MH* 531,
XupaJibHad uucTtoTa 100%.

[lpumep 8: CuHTes 2- (4-xJop-2-MeToKcudeHmI) —2- ( (3—-MeToKCHU—5-
(MeTUJICYyJIbOOHMII) GeHMII) aMMHO ) —1— (5— (TpudTopMeTmI) -1 H-MHOOJI-3—
WJI) DTaHOHa (coeIuHeHMe 8) U XMpaJIbHOe pasleJileHMe Ha 5SHaAHTHUOMEDEL
8A u 8B.
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DMF, k.T. 3u. 8a Ts 1,2-AnxnopaTaH, K.T. 24. Ts

LiOH

THF/H20, 30°C 1u.

O/
ol =
HsN ,/S: XupansHoe pasaeneHue
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v
EtN(iPr), ,,S\\
Q0

CHsCN, THF, 70°C 244,

CHHTe3 MPOMeXyTOUHOI'O COeIMHEeHMUs 8a

Tvopun HaTpusg pobGaBiasaim uvacTavy npu 0°C B moToke N2 (2,48 1,
64,8 MMOJIB) K cMecu S5- (TpudTopmMeTmi)-1H-mHnmoja [CAS 100846-24-0]
(10 o, 54,0 mmoys) B DMF (150 M) M cMech IHepememmBaau npu 0°C B
TeueHre 30 MmH. Ilo kamjaaM »[oGaBJ4JdM PacTBOp Tosuaxjopuna (11,3
r, 59,4 mmvmosp) B DMF (50 MJI) M TOJNYy4YeHHYK B pesyJbTaTe CMecCh
rnepeMemmrealM IIpM KOMHATHOM TeMmIepaType B TeueHre 3 u. Ipu 0°C
CMeChb TaCuJiM IIOCpenNcTBOM IobaBJjieHMSA BOOH. OcamokK OTOWIIbETPOBHBAJU
Y BHICYNIMBAJM B TeUeHMe HOUM IIOI BakyyMoM opu 70°C c mojyueHueM 1-
TO3MII-5- (TpudTopMeTII) ~ 1 H-MHOoJa 8a (18,4 ).

CHMHTe3 IPpOMeXyTOYHOI'O coeImMHeHusi 8b

[lo xamaaM poBaBJaaAaM xXJjgopun TuTaHa (IV) (2,4 Mi, 21,9 MMOJIB)
IpM KOMHATHOM TeMIepaType K pacTBopyY 1-Tosui-5- (TpudTopMeTHI) -
1H-uupoJa 8a (3,7 T, 10,95 MMOJIE ) u 2= (4-xJj0p—-2-
MeTOKCHUeHWII) alleTuxJopunga la (4,8 ro, 21,9 MMOJB, CHMHTE3: CM.
npuMep 1) B 1,2-puxjiopsTaHe (120 M) . Peakumo IDepeMellMBalld IIPU
KOMHaATHOM TeMIepaType B TeueHue 2 Y. [JoGaBIaaM JeOSHYyKD BOIY.
PeaKIMOHHYID CMeCh DSKCTparvMpoBajiM C IoMombild EtOAc. OpraHMUecKUM
cJiom BHICYWIV B AJIU Hal MgSQay, buiiE TPOBANN n PacTBOPUTEJIb
KOHLUEHTPUPOBaJIM IIpM I[IOHWXEeHHOM »nabkJjieHMM. OCTaTOK oOuMmaJv C
IIOMOMBID KOJIOHOUHOM XpoMaTorpadmy Ha cuimkarejse (15-40 mxMm, 80 1,

TIOOBVMXHA baza: CH2Cl,/MeOH 99,5/0,5). dpakunm, comepxamme
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coenuMHEeHMe 8b, OOBeOIMHAIM U PacCTBOPUTEJb BHIIAPUEBAJMU  IIpU
[IOHVDKEHHOM IaBJieHuMr. CoenmHeHre mnorjomaay CHsCN/IMy30nponmIOBEM
s0upoM. OcCamok OTOUIIBTPOBEBAJIM M BHCYNMBAaJIM C IIOJIydeHUeM 2- (4-
XJIop—2-MeToKCcubeHus) —1- (1-Tto3ui—-5- (TpuprTopMeTnir) -1 H-MHIOOJI~ 3~

MJl) aTaHoHa 8b (2,8 1r).

CHHTEe3 NIPOMeXyTOYHOI'O COeIOMHeHHus 8c:

Hobarnanmn rTugpokcun Jmtuga (0,64 1», 15,3 MMOJB) K pPacTBOPY
2-(4d-xJjop-2-MeTokcudpeHmII) —1- (1-T1o3MJ-5- (TpudTOopMeTUII) — 1 H-MHIOOJI—
3-mJ)sTaHoHa 8b (3,2 r, 6,13 MmMmoJgb) B THF (18 mMjI) u BOIH (6 MII) .
Cmechb TepeMemmBaly npu 30°C B TeueHre 1 u. [OoBaBJasaIM BOOYy U
EtOAcC. OpraHnueCcKUM cJIon oTHesasun, BEICYIIMBAaJIN Ham MgSQg,

(]_)I/IJ'H::TpOBa.J'IM M pacTBOPHTEJIE BHIIapMBaJIM IIPM IIOHMXEHHOM ITaBJIEHUN.

Teepnoe BEIlleCTBO IO TJIoWAaJIN OUUBOIPOINIIOBEIM  B0MPOM. Ocanok
OTOUIIE TPOBEBAJIN u BEICYIIMBAaJIN c [IOJIYUEeHMEM 2-(4-xJj0pP-2-
MeToKCcupeHMII) —1—- (5- (TpudTopMeTnn) -1 H-mHOon-3-mJI) 3TaHoHa 8c (2,1
).

CuHTe3 IPpOMexXyTOYHOI'O coenuHeHuss 8d:

JoBapmanu 1o KallJlaM npu 0°cC pacTeop TpubpoMMIa
beHnnTpuMeTMIIaMMOoHMsa [CAS 4207-56-1] (2,1 o, 5,7 w™vosne) B THF
(60 wMi) x cMecu 2-(4-xJiop-2-MeTOKCHbeHMI) —1- (5 (TpUdTOPMETUII) —
l1H-mupoJs—-3-wj) 3TaHoHa 8¢ (2,15 o, 5,7 wmoJsis) B THE (60 wiI).
Cmech nepememmBaiau npu 0°C B  TeueHme 1 Y. U IOPpY KOMHATHOM
TeMIlepaType B TedeHre 4 u., Ocamok OTOUILTPOBEBAJM ¥ IIPOMBBAJIN
EtOAc. OOBenuHeHHHE QUIBTPATH KOHLEHTPMPOBAJM [IPU IIOHMXEHHOM
OaBJIeHUN . OcTaTok pacTBOP AN B EtOAc. OpraHu4uecKu cJon
IIPOMEIBAJIM BOIOM, BHCymMBaJM Han MgSOs, OUILTPOBAIM UM PAaCTBOPUTEJH
BHIIAPUBaJIN npu [IOHVDKEHHOM OaBJIEHUN . OcTaTok IOTJIOW AN
OUMBOIPONMIIOBEM 20MpoM. Ocalok OTOMIIBETPOBHBAJM WM BECYNMBAJU C
[IOJIydeHreM 2-0poM-2- (4-xJlop—2-MeTOoKCUbeHMI) —1- (5- (TpudTopMeTIII) —
l1H-mMHOoJsI-3-1JI) »TaHoHa 8d (2,5 ).

CuHTeB3 coeIuHeHMsT 8 M XMpaJbHOe paBIeJieHMe Ha SHAHTUOMEPH
8A u 8B

Cmeck 2-0OpoM-2- (4-xJjop-2-MeToKCHUbeHMI) —1- (5- (TpudTopMeTHII) —
l1H-HOoJI—-3-1JI) 3TaHOHa 8d (1 T, 2,24 MMOJIB ) , 3-MeTOKCH—b—
(MeTHMJICYJILEQOHMII) aumJiMHa [CAS 62606-02-4] (496 Mmr, 2,46 MMOJB) U
oumsonponuiasTuiaMmuaa (0,38 wmi, 2,24 Mmosibe) B CHCN (50 M) m THFE
(25 MJI) repeMelBajin opu 70°C B TeueHne 24 q. PacTrOD
KOHLUEHTPUPOBAaJM I[IPpM I[IOHMWXEHHOM »OabJieHMM. OCTaTOK pacTBOPAJIM B
EtOAc u pacTBOp npomeBaM 1 H. HCl. OpTraHMUeCKMM CJOM OTIeJIANN,

BHICYMMBaJIX Hal MgSOs, OUILTPOBAIM ¥ PacTBOPUTEJL BHIIAPUBAJM IIPU
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[IOHV)XEHHOM OaBJIEHUM . CoenmHeHMe KpUCTaJIJIN30BaJIu ns
OUVBOIPONIMIIOBOTO sdupa/CH3CN C NOJIyUeHUEeM 2= (4-xJ0p-2-
MeTOKCUOeHUII) —2— ( (3—MeTOKCHU—5— (MeTUJICYJIEQOHWII) PeHWJI) aMMHO ) —1— (5-

(TpudTopMeTMII) — 1 H-MHIOOJI-3-WJI) 3TaHOHa (coenuHeHue 8, 310 wMr) B
BUIe palleMMuecKOoW CMecCH.

SHaHTUOMEPH COeIVMHEHNA 8 pasnesianm [IOCpenCcTBOM
npenapaTUBHOM XupalibHOM SFC (HemomeuxHas ¢dasa: Chiralpak® AD-H 5
MKM 250x20 MM, nomBuwxHas dasa: 70% COz, 30% iPrOH +0,3% iPrNHz) c
[IOJIyUYeHNEM nocJye KpUCTaJlIn3alnm B IeTpoJIetHOM
sdrpe/ IUM30NIPONNIOBOM s0upe 122 M [IepBOTO BIIOUPOBaHHOTO
SHaHTHoMepa 8A m 128 MI' BTOPOTO BJIOMPOBAHHOI'O SHaHTMOMepa 8B.

CoemuueHune 8

IH aMP (500 MI't, DMSO-ds) & ppm 3,10 (s, 3 H) 3,72 (s, 3 H)
3,99 (s, 3 H) 6,29 (d, J=7,9 Tu, 1 H) 6,56-6,62 (m, 2 H) 6,92
(s, 1 H) 6,98 (dd, J=8,4, 2,0 Ty, 1 H) 7,09 (d, J=7,9 Tu, 1 H)
7,13 (d, J=1,9 ™1, 1 H) 7,36 (d, J=8,5 Tu, 1 H) 7,54 (dd, J=8,5,
1,6 Ty, 1 H) 7,69 (d, J=8,5 Tu, 1 H) 8,48 (s, 1 H) 8,61 (s, 1 H)
12,45 (br s, 1 H)

LC/MS (Crnioco® LC-C): Rt 3,19 mmu, MH* 567

TeMrepaTypa IUlaBjeHus: 168°C

SHaHTHOMep 8A

H AMP (400 MI'u, DMSO-ds) & ppm 3,09 (s, 3 H) 3,73 (s, 3 H)
3,99 (s, 3 H) 6,29 (d, J=7,6 Ty, 1 H) 6,60 (br s, 2 H) 6,92 (s,
1 H) 6,98 (dd, o=8,3, 1,8 'y, 1 H) 7,07 (d, J=8,1 Ty, 1 H) 7,13
(d, o=1,5 I, 1 H) 7,36 (d, J=8,1 Ty, 1 H) 7,54 (4, J=8,1 I'u, 1
H) 7,69 (d, J=8,6 Tu, 1 H) 8,49 (s, 1 H) 8,60 (s, 1 H) 12,41 (br
s, 1 H)

LC/MS (Cnioco® LC-C): Rt 3,25 mmH, MH* 567

[a]p2%: -119,2° (c 00,2727, DMF)

XupajgsvHad  SFC (crmoco® SFC-F): Re 2,64 wumH, MH* 567,
XupaJibHad uucTtoTa 100%.

SHaHTHOMep 8B

IH aMP (400 MI', DMSO-ds) & ppm 3,09 (s, 3 H) 3,73 (s, 3 H)
3,99 (s, 3 H) 6,29 (d, J=8,1 Tu, 1 H) 6,60 (s, 2 H) 6,92 (s, 1
H) 6,98 (dd, J=8,6, 2,0 Tu, 1 H) 7,07 (d, J=8,1 Tu, 1 H) 7,13
(d, J~=2,0 T, 1 H) 7,36 (d, J=8,6 Tu, 1 H) 7,54 (dd, J=8,6, 1,5
T'nm, 1 H) 7,69 (d, J=8,6 Tu, 1 H) 8,49 (s, 1 H) 8,60 (s, 1 H)
12,40 (br s, 1 H)

LC/MS (Cnioco® LC-C): R¢ 3,25 mmH, MH* 567

[a]p?%: +125,1° (c 0,2455, DMF)
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XupaavHada SFEC (crmoco® SFC-F): Re 3,44 wwmH, MH* 567,
XupaJjibHad umucTroTa 100%.

[lpumep 9. CuHTes 2- (4-xJop—-2-MeTOoKCcubeHuJI) -2 ( (3—-MeTOKCHU—5-
(MeTuJICYyJIbOOHMII) GeHWII) aMUHO ) —1— (5— (TpudTopMeTOKCHU ) —1 H-MHIOOJI— 3~
WJI) ®TaHOHa (coenMHeHMe 9) UM XUpaJlbHOe pasleljleHMe Ha 5SHaHTUOMEPEH
9A u O9B.

| Cl
o @] N Cl | N
| N o
ol = [::r+\ o
FLCO Br.
8 A 1a ® FaCO Br
H ELAICH N THF N
CHaClz, 0°C 20 K.T. 44, H 0°C #o K.T. 2u. H
9a b
o Cl
Tl
- o)
H2|\I of,S\\O XnpancHoe pasaeneHue
F4CO. H -  OHaHTuOMephl 9A n 9B
- N o5
-3
DIPEA O N SR
CH:CN, 90°C Ha Ho4b H

9

CHHTe3 MPOMeXyTOUHOI'O COeIMHeHMus 9a

PacTtrop 5- (TpudTopMeTOokCH)—-1H-mHOoJsla [CAS 262593-63-5] (3
T, 14,9 mmosib) B CH2Clz (150 M) oxjaxpmanau pmo 0°C B aTmMochepe Na.
OobGaBjanmM o kKamjaaM 1 M pacTBOp IUSTUIIAJIIOMMHMA XJIOpMIa B IeKcaHe
(22,4 MJI, 22,4 MMOJIE ) u I[IOJIYUEHHVYIO B pesyJjbTare CMEChH
BHOepxuBanu npu 0°C B Teuenue 15 mMuu. JoOaBJIAIM IO KaIlJISM PacTBOP
2- (4-xJ0p-2-MeTOKCHUbeHWII) alleTuJIxJopuoa la (4,57 ©, 20,9 MMOJB) B
CH2Cl, (100 wmy) . IlepeMmemuBanme OponmoJukaiau npu 0°C B TeueHume 1 u.
M peaKLUMOHHYI CMeCh 3aTeM IIepeMelMBajy IpYM KOMHAaTHOWM TeMIepaType
B TeueHre 4 u. PeaKUMOHHYI CMeChb BHUIMBAJIM B IIepPeMelllBaeMui
pacTBOop Jbna/coym Pomejns. Ilocjle TOTO, KakK JeOo pacTasil, CMecCh
buapTpoBanmmu uepes Dicalite® u ocamok Ha OOUILBTPEe HECKOJBKO pas
IIPOMEIBaJIN THF. dUJIb TPAaTH OBBEeIVHATIN . Ciou pasneianm u
OpTaHUUYECKHUM CJIO¥ IMPOMEEBAJIM COJIEBHM PacTBOPOM, BHCYIMBAJM Hal
MgSOs4, OGOUILTPOBAJIM M BHIIAPUBAJIM IIPM NIOHWMKXEHHOM HOaBJieHMM. OCTaTOK
pacTupaln B rnopomok ¢ CH2Cl: (50  wi) . I[IOJIJy4eHHE  OCamoK
OTOUIILTPOBHBAJIM M BHCYNMBaJIM OO BaKyyMoM opu 50°C ¢ nojydeHUeM
2= (4d-xJjop-2-MeToKCUbeHMII) —1—- (5- (TpudTOpPMeTOKCHU) —1 H-MHIOOJI~ 3~
MJI) 3TaHoHa 9%9a (4,39 ).

CuHTe3 MIPOMeXyTOYHOI'O coeIuMHeHuss 9b
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[lepeMellB a eMHIM PacTBOP 2-(4-xJjop-2-MeTokCcUbeHMII) —1—- (5-
(TpudpTopMeTOKCHU) —1 H-MHIOOJ-3-MJI) 3TaHoHa 9a (4,39 o, 11,4 MMoJb) B
THF (200 mi) oxjaxpanu mo 0°C.

HoBaBianmM II0 KallJIAM PpacTBOp TpubOpoMMIOa OGQeHMIITPMMETUIIaMMOHUA
[CAS 4207-56-1] (4,73 r, 12,6 MMoJabr) B THF (100 mia) . IloJyUYeHHYIO
B pe3syJibTaTe CYCIeH3UI IIepeMellMBajl [IPpU KOMHATHOM TeMIepaType B
TeueHre 2 4. TeBeplble BelleCTBa YOaJAJIM IIOCPEOCTBOM OMIbLTpalUUM U
npoMeleasiv THE. OOBeOMHEHHEE OQOUIILTPATH BHIIAPMBAJIM I[IPU IIOHMWKEHHOM
naejieHur. OcTaTok cMemmBaiIn ¢ EtOAc (30 wi). TBepHOee BelleCTBa
BHIOEJIAJIM I[IOCPENCTBOM OQUIIbETPALMM, IIPOMEBAJINM HeOOJBIUM KOJIMUECTBOM
EtOAc ¥ BHCymIMBAJM IIOO BakyyMoM nOpu 50°C ¢ mojiyueHmeM 2-0poM—2-
(d-xJjop-2-MeTokcubpeHMI) —1- (5- (TpudTOopMeTOKCH ) —1 H-MHOOJI—3—

i) 3TaHoHa 9b (5,0 1) B BUOe 06eJIOTO TBEepOOTO BemMecTBa, KOTOPHM
OPpUMeHAIM 0e3 IONOJIHUTEJIEHOWM OUMCTKM Ha CJHeOylley CTaauu.

CuHTes coemuHeHMSI 9 M XupaJbHOe palsleJjieHMe DHAHTUOMepoB 9A
u 9B

Cmech 2-BpoM-2- (d-xJjop-2-MeTokCUbeHMII) —1— (5-
(TpudpTopMeTOKCHU) —1 H-MHOoJ-3-MJI) 3TaHoHa 9b (2,5 1, 5,40 w™mmoJb),
3-MeTOKCH—5- (MeTHUJICYJIbQOHMII) aHMJIMHA [CAS 62606-02-4] (1,49 1,
7,38 MMOJIB) M IuM3oNponmMIIaTMIIamMMvHa (931 wMmki, 5,40 mMvmosib) B CH3CN
(100 M) mepeMemmMBaJ M B TeueHMe Houu nopu 90°C. PeakKLUMOHHYIO CMeECh
KOHLEHTPUPOBAJM I[IPU I[IOHMWXEHHOM »OabJieHMM. OCTaTOK pacTBOPAJIM B
CH2Clz (100 ™), npomuBasgu 1 H. HC1L (100 mua) m Bomom (100 wmi),
BHICYIIMBAJIM Han MgS0Os, QuIbTpOBaJIM M BEHIIAPMBAJNM [IPM IIOHWKEHHOM
naejeHMr. OCTaTOK OUMIAJ M I[IOCPeNCTBOM KOJIOHOUHOM XpoMaToTIpabum
(HenomemwxHad Gasa: cuiMkKaress Grace Reveleris® 120 r©, nDomBmwxHad
basa: EtOAc:EtOH (3:1)/renrTad, Ipaguedr or 0/100 mo 50/50).
TpebyeMule bpakunm OOBEeIVH AU u BEHIIIapMBaJIn npu TIOHVDKEHHOM
naejieHnn. OcTaTok ocaxnpaiu u3 ETtOAc (10 wiI) Opu [IepeMellMBaHUU.
TeBeplble BelleCTBa BHOEJIAIM I[IOCPEOLCTBOM OQUIBTpaALUM W IIPOMBEBAJIN
HeOOoJIbIUM KOJIMYECTBOM EtOAc C [IOJIYYEHUEM 2- (4-xJ0p-2-
MeToOKCHUPeHUII) —2— ( (3—-MeTOoKCH—-5— (MeTUIICYJIEQOHMII) PeHMJI) aMMHO ) —1— (5-
(TpudTopMeTOKCHU) —1 H-MHIOOJ-3-WJI) 3TaHOHa (coenmHeHue 9, 477 wMr) B
BUIOe palleMMUyecKoM cMecu. OuJabTpaT BHIIAPMBAJIM IIPY IOHWKEHHOM
DaBJleHMM U ocTaTok nomimomaan EtOAc (5 mi) . Ilociie HepeMellMBaHUA B
TeueHMe HOUM TBepOble BelleCTBa BHIOSJIAIM I[IOCPEeOCTBOM OQUIILTpalVM U
npoMelBasiM EtOAC C [DOJIYYeHMEeM BTOPOTO BHXOIDaA cCcoeluMHeHMsa 9 (216
MI') .

XupaJIbHOe pasleJleHrMe DSHaHTUMOMEPOBR CcoeOmMHeHMsa 9 (663 D)

OCymeCTBJIAJIM TIIOCPpelCTBOM XMpaJIbHOT'O pas3neJieHMA C UMCIIOJIE3OBaHMEM
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HOpMaJIbHOM ®as3u (HenogBWkHasa ¢asza: AS 20 MKM, OIBMXHad Odasa:
100% MeTaHOJI) . dpakunm, comepXxamme OpOnoyKT, OOBEeIMH AN u
BHIIAPMBAJM C IIOJIydeHMeM DHaHTMOMepa 9A B KadeCcTBe IIepBOTO
BJIIOMPOBAHHOTO IMPOOyKTa M DHaHTMOMepa 9B B KadeCTBe BTOPOTO
BJIIOMPOBAHHOTO MNpOoOyKTa. JHaHTUOMep 9A mnepeMemriBaiau B HxO (2 M) u
MeOH (3 mu1) mpu 40°C. TBepOue BemecTBa OTOUIILTPOBHBAJIM, IIPOMEBAJIU
H,O/MeOH 1/1 (3x) ¥ BHCYymMBaJIM OO BakKyyMoM Hpu 45°C ¢ mnosydyeHMeMm
sHaHToMepa 9A (151 w™mr). OSHaHTHOMep 9B HOONOJIHUTEJIEHO OUMIaJIN
mocpencTBoM @QJiem-xpoMaTorpaduy Ha cuinkarele (HelNoOBWXHas Odasza:
cuImKareib Grace Reveleris® 12 T, [IOOBIVIXHA S dbaza:
TenTad/EtOAc/EtOH or 100/0/0 mo 40/45/15). Tpebyemele oOGpakiuu
O00BeOIMHANNM, BHIOAPMBAJM I[IPU TIOHMWXEeHHOM HaBJIEHMM U  BHIApUBaJIU
coBMecTHO Cc EtOAc. OcrTaTok nepeMemmpaluM B MeOH (5 M) m ocaxnain
[IOCPelCTBOM MeIOJIeHHOTO nobBasjeHua HO (4 wi). TBepHObe BelleCTBa
OTOUIILTPOBHBAJM, NpoMHBaJM HxO/MeOH 1/1 (3x) ¥ BHCYIMBAJIM IO
BakyyMoM mnpu 50°C ¢ mojyueHMeM SHaHTHMOMepa 9B (132 wMr).

CoemuueHMne 9

H AMP (400 MI't, DMSO-ds) & ppm 3,09 (s, 3 H) 3,73 (s, 3 H)
3,99 (s, 3 H) 6,26 (d, J=7,9 Tu, 1 H) 6,57-6,62 (m, 2 H) 6,91
(¢, 0~1,9 T'u, 1 H) 6,98 (dd, J=8,4, 2,0 I'u, 1 H) 7,07 (d, J=7,9
I'nm, 1 H) 7,13 (d, J=2,0 Tu, 1 H) 7,22 (dd, J=8,6, 2,2 Tu, 1 H)
7,36 (d, J=8,4 T, 1 H) 7,59 (4, J=8,8 Iy, 1 H) 8,06 (d, J=0,9
I'm, 1 H) 8,55 (s, 1 H) 12,28 (br s, 1 H)

LC/MS (Crmoco® LC-A): Re 1,31 mmu, MHY 583

SHaHTHOMep 9A

IH aMP (400 MI', DMSO-ds) & ppm 3,09 (s, 3 H) 3,73 (s, 3 H)
3,99 (s, 3 H) 6,26 (d, J=7,9 Tu, 1 H) 6,55-6,62 (m, 2 H) 6,91
(¢, -~1,5 Tu, 1 H) 6,98 (dd, J=8,4, 2,0 I'u, 1 H) 7,07 (4, J=7,9
r'nm, 1 H) 7,13 (d4, J=2,0 Twu, 1 H) 7,21 (dd, J=8,8, 1,8 Tu, 1 H)
7,36 (d, J=8,4 Tu, 1 H) 7,59 (4, J=8,8 Ty, 1 H) 8,07 (d, J=0,9
T'u, 1 H) 8,55 (s, 1 H) 12,29 (br s, 1 H)

LC/MS (Crnioco® LC-A): Re 1,20 mmy, MHT 583

[a]p?%: +130,3° (c 0,555, DMF)

XupanavHasa  SFC (crmoco® SFC-E): R 3,10 wwmH, MH* 583,
XupaJjibHad uucTtoTa 100%.

SHaHTHOMep 9B

H AMP (400 MI', DMSO-ds) & ppm 3,09 (s, 3 H) 3,73 (s, 3 H)
3,99 (s, 3 H) 6,26 (d, J=7,9 Tu, 1 H) 6,56-6,62 (m, 2 H) 6,92
(¢, 0~=2,0 I'uy, 1 H) 6,98 (dd, =8,1, 2,0 I'un, 1 H) 7,07 (d, J=7,9
I'm, 1 H) 7,13 (4, J=2,0 T'u, 1 H) 7,22 (dd, J=8,8, 1,8 Tu, 1 H)
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7,36 (d, J=8,4 Tu, 1 H) 7,59 (4, J=8,8 Ty, 1 H) 8,07 (d, J=0,9
T'm, 1 H) 8,55 (s, 1 H) 12,30 (br s, 1 H)

LC/MS (Cnoco® LC-A): R¢ 1,20 mmu, MHT 583

[a]p20: -133,2° (c 0,5, DMF)

XupaJjibHasa SFC (cmoco® SFC-E): R 3,50 w»mu, MH' 583,
XupaJibHasa umcTtoTa 100%.

IpuMmep 10. CuHTes 2- (4-xJop-2-MeToKcubeHMII)—-2- ( (3—-MeTOKCHU~—
5- (MeTMIICYJIEQOHMII) PEeHMII) aMMHO ) —1— (6-MeTOKCU-5- (TPpUPTOPMETOKCH) —
1H-uHmoJi-3-uJ) ®TaHoHa (coemmuHenue 10) M xXMpaJlbHOe pas3leJieHMe Ha

sHaHTuoMepH 10A m 10B.
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CHMHTEe3 IPpOMexXyTO4YHOI'0 coenmHeHusi 10a

PacTBop NaOEt (0,69 MoJib, HOOJyueHHHM M3 15,9 17 Na m 700 M
EtOH) B TeueHMe 2 u. »DoBaBJjaiM II0 KallJidM K OXJlaxIeHHoMy (—-15°C)
pacTeopy 3-MeTokCU—-4- (TpudTopMeTOKCH) OeH3ajibneruna [CAS 853771-
90-1] (50 1, 230 MMoJIb) ™M sTHMIIazuIocalleTaTa (89 1, 690 MMOJIL) B
EtOH (400 wMi). PeakKUMOHHYKR CMeChb IIepeMellVMBaly I[IpM KOMHAaTHOM
TeMIlepaType B TeueHMe Houu. Ilocjie OXJaXIeHWsa Ha JeIgHou OaHe
peakuMio IaCUJIM HaCBIeHHEM pacTBopoM NH4Cl (1,2 JI) M HDepeMelluBaJu
B TeueHye 10 w»mH. OCamok OTOUIBETPOBHEBAM, I[IPOMEBAJIM BOIOWM U
BHICYIIMBAJIA c [IoJIydeHreM (Z) —2TUII-2-a3muno-3- (3—-MeTokCcU—4-
(TpudTOpMeTOKCH ) QeHMII) akpuiiaTa 10a (32 1) B BuUIe XeJTOBATOI'O
TBepOOT'0 BelleCTBa.

CuHTe3 IPpOMexXyTOYHOI'O coenmuHeHusi 10b

PacTBOpP (Z) —2s1mMa-2-a3muno-3- (3-MeTokCcU—-4-

(TpudpTOopMeTOKCHU ) beHMII) akpuiiaTa 1l0a (3 1©, 10 MmoJib) B kcuioJe (40
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MJI) HarpeBaJM C IIPMMeHeHMeM OOpaTHOTO XOJIONUJIBHMKA B TEUEeHUe
HouM. Ilocjle oOXJaxXoeHMsa OO KOMHATHOM TeMIepaTyph pPacTBOPUTEID
BHIIApMBaJIM HOocyxa. OCTaTOK pacTHpaliM B IOPOINOK C TekcaHoM (50
MJI) MM OCalOoK OTOUIILTPOBHEEBAJM C IIOJIyUeHMeM MeTUJI 6-MeTOKCU—-5-
(TpudTOopMeTOKCH ) —1 H-MHOoJ-2-kapbokcuyara 10b (Bexom: 1,4-1,6 1)
B BUIe XeJITOTO TBepOOI'O BelleCTRA.

CHHTe3 IIPpOMeXyTOUYHOI'O coeluHeHuss 10c:

NaOH (7 v, 175 MMmoJb) npmofaBiigyiM K CMEeCUM MeTUJI-6—-MeTOKCHU—-5-
(TpudTopMeTOKCHU) —1 H-MHOoJN-2-Kapbokcuiaara 10b (25 1, 87 MMOJB) B
MeOH/H,O (2/1, 300 MJI) ¥ CMeCb HaTpeBaJM C IIPUMEHEeHMEeM OO0pPaTHOTO
XOJIOOUJIBHMKA IO TIIOJYUeHMS IMIPpO3padHOoI'o pacTBopa. llocje oxXJaXIeHUS
0O KOMHATHOM TeMIepaTyphH OO0JIbNYID UYacThk MeTaHoJa YIaldalu IIpu
IIOHMXEHHOM IaBJIEHUM UM OCTABIMMCSA BOIOHHBM PAaCTBOP MNOOKMUCIAIM KOHII.
HCl mo pH 3-4. IlponykT »sKCcTpalupoBaJM C HnoMompl EtOAc (2x 250
MII) . OOBEeOMHEHHHE OpPTaHMYeCKMe CJIOM IIPOMBEIBAJIM COJIEBEIM PaCTBOPOM,
BHICYNIMBAJIM ¥ BHIAPMBAJM IIPM [IOHWXEHHOM IaBJIEHMM C IIOJIydeHUMeM 6-
MeTOKCHU-5- (TpudTopMeTOKCH) -1 H-MHIOOJI-2-KapOOHOBOM KV CJIOTEL 10c
(22,7 1) B BUIE Cepor'c TBEePHOT'O BeleCTEa.

CuHTe3 IPOMexXyTOYHOI'O coelnuHeHust 10d:

CyCIeH3MD 6—MeTOKCHU—-5— (TpUdTOpPMeTOKCHU ) —1 H-MHOOJI-2—
kapboHoBom kmucJjgoru 10c (7,5 r, 27 MMmoynb) m Cu (1,22 7, 0,7 2KB.)
B xuMHOJIMHe (150 my1) Harperpaau mo 220-230°C B MHePTHOM aTMochepe B
TeueHre 12 u. IlocJjie oOxJaxXIeHud OO KOMHATHOM TeMIepaTypH CMeCh
paszbaBidau MeTWUJI- TpeT -0y TUIJIOBEIM 20MpPOM (MTBE, 400 MJI) u
IPOMEIBAJIM  HACHIIEeHHBM BONHBEM pacTBOpoM NaHSO4 (2x 500 ).
OpraHMYeCKMM  CJIOM  BHICYmMMBAaJM  Han  MgSOg, duIbTPOBAIM  Uepe?s
He®OoJILIIOM CJIOM CHUIMKaTeJIs UM BHIIapMBaJIM IIPM I[IOHMXEHHOM IaBJIEHUN.
OcTaToK OuMmaJM C IIOMOIbLID KOJOHOUHOM XpoMaToIpaduu C IIoJIyUeHUeM
6-MeToKCU—-5- (TpudTopMeTOKCHK) —1 H-MHIOOJa 10d (3,75 T) B  BuUIe
XKeJITOTO TBEPIOT'O BEMEeCTBa.

CuHTes IpOMexXyTOYHOI'O coeluHeHusi l0e:

PacTtBOop 6-MeTOkCH-5- (TpudTopMeTokcHu)-1H-mHmosa 10d (1,61 r,
6,96 MMoJIL) B CH2Cl, (150 M) oxjaxmaamu mo 0°C B aTMmochepe Na.
HoGaBaanu 1o kamaaM 1 M OusTUIIaOMMHMS XJIOpMI B TekcaHe (10,4
M, 10,4 MMOJIB) ¥ IIOJIYYEHHYI B pPe3yJibTaTe CMeChb BHIEPXKMBAJIM IIPU
0°C B Teuenve 30 MmH. [oGaBIANIM 110 KaIJIAM PacTBOpP 2- (4-xJop-2-
MeTOKCHUOeHWII) alleTmixJjopunga la (2,28 1, 10,4 wMvmoss) B CH2Clz (75
MJI) . IllepeMemmMBaHMe OpomoJrkaau npu 0°C B TeueHre 1 Y. U IIpPHU
KOMHATHOM TeMIepaType. PeaKUMOHHYH CMeCh oXxXJjaxmaam mpo 0°C wu

OO0aBRJIAIM IIO KallJigM pracTBOp TapTpaTa KaJlMA—HaTpMAd TeTpal'ripaTa
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(conp Pomesng, 3,93 r©, 13,9 mMMoOJIBE) B Bome (6 MI). PeakUMOHHYO
CMeCh IepeMemuBaaIM B TeueHme 30 MuH. npu 0°C. Jobamjasaiau THE (200
MJI) M pPeaKUMOHHYK CMeCh IIepeMellMBaJM [IPpM KOMHATHOM TeMIepaType B
TedeHre 20 wMmH. [Jo6Gajuaim Na23S04 (25 1), CMeChb IepeMellMBaJlMd B
TeueHMe HouM, OGuIbTpoBaliM depes Dicalite® u ocanmox Ha (UILTPe
HEeCKOJIbKO pa3 npoMereasm THE (4x 150 mi). OuIbTpaTH OOBEIMHANIU U
BHIIAPMBAJIM [IPY IIOHMXEHHOM HaBJIeHUM. TBepOHl OCTaTOK IIepeMelllBaliu
B CMeCH IuMM3OoNponmjioBoro s¢mpa (25 M) m EtOAc (2 ™). Teepnble
BemecTBa OTQMJIbLTPOBHEBAJM, OPOMHBaJIM DIPE (3x) ¥ BHCYNMBaJIM II0XO
BakyyMoM mpu 50°C ¢ mnojgyueHueM 2- (4-xJop-2-MeTOKCUbpeHMII)-1- (6—
MeTOoKCH—5- (TpudTopMeTOKCH ) —1 H-MHOOJI-3-1JI) TaHoHa 10e (3,6 1).

CuHTes IpPpOMexXyTOYHOI'Oo coelnmHeHmsi 10f:

[TepeMellBaeMHI PacTBOpP 2-(4-xJjop-2-MeTokCcUubeHMII) —1— (6—
MeTOoKCH—-5- (TpudTOopMeTOKCHU ) —1 H-MHOOJI-3-WJI) ®TaHOHa 10e (3,06 T,
6,53 wMMmosie) B THE (130 M) oxJjgaxmaau o 0°C B aTmMochepe Na.
HoGaBuanu TpubpoMmnn (eHMITPpUMeTHIaMMOHMA [CAS 4207-56-1] (2,58
T, 6,85 MMOJIE) UM pPeakKLUMOHHYID CMech MepeMemuBaau npu 0°C B TeueHMe
45 MMH. ¥ IIpM KOMHATHOM TeMIepaType B TeueHue 1,5 u. TBepnoe
BelleCTBa YyIaJlIalM IIOCPENCTBOM OQUIBTpauMM M OpoMelBajm THFE (2x).
OO0benOMHeHHEHE QUIBLTPATH BHIIAPMBAJKM [IPM [IOHMWKEHHOM HOaBJIEHUM C
[IOJIyUeHueM 2-0poM—-2- (4-xJjop—-2-MeTOoKCUbeHUII) —1—- (6—-MeTOKCHU—5-
(TpudpTopMeTOKCHU) —1 H-MHIOOJI-3-1JI) 3TaHoHa 10f (4,16 1), KOTOPHM
IpuMeHaIn 6e3 IOMNOJIHUTEJIbHOM OUMCTKM Ha clledylmel cTaluu.

CuHTes coemuHeHuss 10 M XxXupajlbHOe paBgejieHMe DHAHTUOMEPOB
10A u 10B

Cmech 2-0poM-2- (4-xJjop-2-MeTOKCUPeHUII) —1—- (6—-MeToKCHU—5-
(TpudpTopMeTOKCHU) —1 H-MHOoJ-3-uJ) 2TaHoHa 10f (4,16 o, 6,50 mmoJb),
3-MeTOoKCH—5- (MeTHJICYJILQOHMII) aHMIIMHA [CAS 62606-02-4] (2,02 1,
13,0 MMOJIBE) M OUM3OHpONMIsTHMIaMMHa (2,24 wia, 13,0 mvosws) B CHsCN
IepeMellMBalM IIpM KOMHATHOW TeMIlepaType B TeueHUe 2 [HeM B
aTMochepe asoTa No. JoBaBJIAIn BOIOY (250 MJI) " NIPOOYKT
DKCTparrMpoBaln C noMomekl Et:0 (2x). OOBeOIMHEHHHE OpTaHUUeCcKHue
CJIOM  BHCymmMBaJM  Han MgSOg, duIIETPOBAJIM M BHIIAPUBAJIN  IIpU
IIOHVKEHHOM JIaBJjieHMM. OCTaTOK OouMmlajIM [HOCPelCTBOM KOJIOHOUHOM
XxpoMaToTpadun (HeNDOoIBMXHad Gasa: CcUIMKaresk Grace Reveleris® 100
T, T[oIBuxHasd ¢asa: Trenrtad/EtOAc/EtOH, rpamguedT oT 100/0/0 1o
40/45/15). TpeByeMule pparkumm  OOBEOMHANIM M BHIIAPMBAJM  [IPU
[IOHVDKEHHOM HaeJjieHMM. OCTaTOK OOIOJHUTEJBHO OUMllaliM I[IOCPenCTBOM
npenapaTuBHoOM HPLC (HemomBmxHasg ¢dasa: RP XBridge® Prep C18 OBD -

10 mxM, 50x150 MM, nomBmwxHasa o¢asza: 0,25% pacTeop NH4HCO3: B BOIE,
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CH3CN) . TpeOyeMmble OQpakuuy OOBEIVMHANNM WM BHIIAPUBAJIM I[IPU [IOHVWKEHHOM
OaBJIEHUN . OcTaToxk, conepXxammi paneMrueCKUM 2- (4-xJop-2-
MeTOKCUOeHUII) —2— ( (3—MeTOKCHU—5— (MeTUJICYJIEQOHWII) PeHWJI) aMMHO ) —1— (6—
MeTOKCHU—-5—- (TpudTOopMeTOKCHU ) —1 H-MHOOJI—3—WJI) 3TaHOH (coemmHeHue 10,
380 ML), nonBepram XUpaJib HOMY pa3nesieHM [IOCPEenCTBOM
npenapaTuBHoM SFC (HemomBmxHas dasa: Chiralpak® Diacel AS 20x250
MM, TIIOAOBWXHas daza: CO2, EtOH+0,4% 1PrNHz). Odpakumm, comepxamue
IPOOyKT, oOBeOMHANN, BHIIAPMBAJIM IIPM I[IOHWXEHHOM HaBJIEHUM U
BHIIAPMBAJM COBMeCTHO ¢ MeOH ¢ mnojgydeHMeM DHaHTHOMepa 10A B
KadeCcTBe I[IepBOI'0 DJIOMPOBAHHOT'O MNIPOOyKTa M »SHaHTMOMepa 10B B
KauecTse BTOPOTO BIIIOUPOBAHHOT'O IPpOOyKTa. Oba SHaHTUOMEepa
ocaxmaJiM M3 CMecu pacTBopuresey MeOH UM BOOH, OTOUIILTPOBHBAIU U
BHICYmIMBaJ M HOpu 50°C mnom BaKyyMOM C IOJIyUeHMeM SHaHTuoMepa 10A
(135 Mr) m sHaHTHMOMepa 10B (144 wmr).
SHauTHOoMep 10A
IH AMP (360 MI'1, DMSO-ds) & ppm 3,09 (s, 3 H) 3,72 (s, 3 H)
3,87 (s, 3 H) 3,99 (s, 3 H) 6,22 (d, J=7,7 Tu, 1 H) 6,55-6,59
m, 2 H) 6,88-6,91 (m, 1 H) 6,98 (dd, -=8,1, 1,8 Ty, 1 H) 7,08
d, o=7,7 Tu, 1 H) 7,13 (4, J~2,2 Tu, 1 H) 7,21 (s, 1 H) 7,34
d, J=8,1 Tu, 1 H) 8,02 (d, J=1,5 Tu, 1 H) 8,41 (s, 1 H) 12,05
br s, 1 H)
LC/MS (Cmoco6 Cnoco6 LC-A): Re 1,20 mmu, MH'" 613
[ot]p2%: +81,4° (¢ 0,29, DMF)
XupajibHasa SFEC (cnoco® SFC-E): Re 3,34 w»mH, MH' 613,
XupaJibHasa umcTtoTa 100%.
SHaHnTHOMep 10B
IH AMP (360 MI't, DMSO-ds) & ppm 3,09 (s, 3 H) 3,72 (s, 3 H)
3,87 (s, 3 H) 3,99 (s, 3 H) 6,22 (d, J=7,7 Tu, 1 H) 6,55-6,60
(m, 2 H) 6,90 (t, o=1,6 Twu, 1 H) 6,98 (dd, J=8,2, 2,0 Tu, 1 H)
7,08 (d, J=7,8 Tu, 1 H) 7,13 (d, J=2,2 Tu, 1 H) 7,21 (s, 1 H)
7,34 (d, J=8,4 Tu, 1 H) 8,01 (d, J=1,1 Tu, 1 H) 8,41 (s, 1 H)
12,08 (br s, 1 H)
LC/MS (Cmoco6 Crnoco6 LC-A): Re 1,20 mmu, MH* 613
[a]p?0: -99,6° (c 0,261, DMF)
XupanavHad  SFC (crmoco® SFC-E): R 3,69 wmH, MH* 613,
XupaJjibHad uucTroTa 100%.
[lpumep 11. CuHTe3 2-(4-xJOop—2-MeTOKCUbeHWJI)—2— ( (3—-MeTOKCHU~—
5- (MeTMIICYJIE QOHMII) eHMII) aMrHO ) —1— (7-MeTuJI-5- (TpudTOopMETOKCH) —1 H—
VMHOOJI-3-WJI) 3TaHOHa (coelomHeHMe 11) ¥ XxXMpaJilbHOe pasleJleHVe Ha

SHaHTHMOMepH 11A m 11B.
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CHUHTe3 IIPpOMexXyTOYHOI'O coeIMHeHusi lla

Cmechk xJopupma 6Gopa (III) 1 M B CH2Cl, (25,5 M, 25,5 mMMoIb)
u xJjgopuna ajomuHmsa (IIT) (3,40 v, 25,5 mMmosp) paszbaBiasiam CH2Cl:
(20 MJI) M oxJaxmaJM Ha JiegdHo OaHe B aTmochepe Nz. OoOaBJAIM II0
KallJIIM pacTBOp 2-MeTuJ-4- (TpudTopMeTOKCH) aHuiMHa [CAS 86256-59-
9] (4,88 1, 25,5 mMMoJek) M xJopaueToHuTpmia (3,24 wmia, 51,0 MMOJIB)
B CH2Clx (7,5 mi). Ilociye pmoBaBJjieHMHA BONOAHYH OaHw yOMpaJsM UM CMeCh
HarpepajJu C I[IPpMMeHeHMreM O0paTHOT'O XOJIOOWMJIBHMKA B TedueHMe 8 U,
CMech CHOBa oxJjaxmajgu mno 0°C ¢ [OpuMeHeHVEeM BOOSHOM  OaHuM.
ODoGaBjanau 1o kamjaaM 2 H. HC1 (75 ™M), UYTO BHBHBAJO CHUIIBHOE
ocaxmeHue . [IoJlydeHHYI B  pesyJbTaTe CYCIIEH3MI  HarpeBRaJu C
IpuMeHeHMeM OO0paTHOT'O XOJIOOMJIBHMKA B TedeHMe 90 MMH. M OXJIaXIalJlu
0O KOMHATHOM TeMIepaTyph. TBepIHe BemecTBa YyIalalM IIO0CPeICTBOM
dunbTpaunmu. Ocalok Ha OouiabTpe HOpowmeBajin CH2Cls (4x). OumibTpaTH
o0venuHAIM ¥ Qa3s  pas3nesidain. OpraHuMYeCcKUM  CJIOV  BHOEJIANHU,
IIPOMEIBAJIN BOIIHEM pacTBOpPOM NaHCO3, BHICYIIMBAJIN Hano MgSQas,
OMIIBETPOBAJIM M BHIIAPUBAJM I[IPpM  I[IOHWXEHHOM  HOaBJIEHUM. OcTraTok
oumnIaJIn [IOCPELCTBOM pJrem—-xpoMaTorpadun (HelloOByXHAa A dasa:
cuImMkKareib Biotage® SNAP Ultra 100 T, [IOOBIVIXHA A dbaza:
TenTran/CH2Cl,, rTpanmmenT orT 100/0 mo 0/100). Tpebyewmble OdpakKiuu
OOBENUHAJIM M KOHLEHTPUPOBAJM OO OCTaTOWHOTO obbeMa 30 M. Ocalok
OTQUIIE TPOBHBAJM, [IPOMEBaJM TenrTadHoM u CHxCl, M BHCyIMBAJIM II0OI
BaKyyMOM npu 50°C C [IOJIYUYEeHMEM 1- (2-aMmHO-3-MeTHJI-5-
(TPUOTOPMETOKCHU ) QeHWII) —2—-XJIOP3TaHOHa 1la (1,37 T). dusbTPaT

KOHLEHTPMPOBaAJIN Inpn ITIOHMXEHHOM OJaBJIEHWI . TBep,JIBIﬁ oCTaTokr
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[IEpeEMENMBaJIM B CMecKu TrenTaHa (20 MI) M IMU30NPONMIIOBOTO 3dmpa (3
MII), OTOUJIETPOBHEBAJM, IIPOMBBAaJM TeNTaHoM (3X) ¥ BHCYWIIMBAJIM 101
BakyyMoM mnpmu 50°C ¢ mojgyueHmeM BTopol odpakumm lla (0,24 1).

CHUHTe3 IIPOMexXyTOYHOI'O coeluHeHust llb

Boporumpmn  HaTpuA (326 w1, 8,61 wMMOJIB) nofaBJyalIM B
IIepeMelllBaeMul pacTBeop 1- (2-aMmHO-3-MeTUJI-5-
(TpudTOpPMeTOKCH ) beHMII) —2—-xJlop®TaHoHa 1l1lla (1,92 r», 7,17 MMOJB) B
Tper-0yTaHoJIe (50  w) M  BoOOe (5 ™). PeakKIMOHHYID CMeChb
IepeMellBajJM IIPM KOMHATHOM TeMIepaType B TeueHue 30 MMH. U IIpHU
90°C B TeueHuMe 2,5 u. JoGaBJaAJIM BOLOY (50 ) U TIPOOYKT
DKCTparMpoBaliM C I[IOMOWBKR OUITUIOBOTO 20Mpa (2x). OO0beIVHEeHHEE
OpT'aHMUeCKMe CJIOM IIPOMEBAJIM COJIEBEIM pPacTBOPOM, BEHCYNMBAJIM HaL

MgSOs4, OGOUILTPOBAJIM M BHIIAPUBAJIM IIPM [NIOHWMKXEHHOM OaBJIeHMM. OCTaTOK

oumnaJm [IOCPELCTBOM pJrem—-xpoMaTorpadun (HelloOByXHAa A dasza:
cuImMkKareib Biotage® SNAP Ultra 25 T, [IOOBIVXHA I dbaza:
renTtad/EtOAc, rpammuenT orT 100/0 mo 20/80). Tpebyemble OGpakKluuU

OOBEeNUHAJIM, KOHLUEHTPUPOBAJM [IPU IIOHWXEHHOM HOaBJIEHMM, BHIIAPUBAJIN
COBMECTHO C TeNTaHoOM M BHCYNMBAJM I[IOO BakyyMoM TIpu 50°C c
[IoJIydyeHreM 7/-MeTuJi-5- (TpudTropmeTokcu)-1H-mHmojsa 1lb (1,2 ).

CuHTe3 IPOMexXyTOYHOI'O coenmMHeHus1 llc:

MexaHMUeCKU [epeMelBaeMult pacTBoOp 7-MeTnII—5-
(TpudpTopmMeTOoKcHu) —1H-mHnosa 1llb (1,5 1©, 6,97 Mmose) B CH2Clz (100
MJI) oxJaxmaiu mo 0°C B armochepe Nz. JobaBiagaiay o KamiaMm 1 M
PacTBOp IMATWIAJIOMMHMA XJopuOa B TrekcadHe (10,5 mia, 10,5 MMoJb) u
MIOJIYUEeHHYI0 B pes3yJjibTaTe CMeCh BHIepXuBaiu npu 0°C TeueHme 25 MMH.
HoBasianu 1o KalljiaMm pacTBop 2- (4-xJ0p-2-
MeToOKCHueHWII) alleTuixJopumga la (2,29 r, 10,5 Mmoas) B CH2Clz (40
MJI) TIpM TMOOIEPXaHWM TeMIepaTyph peakluy Hmke 6°C. IlepeMemyBaHue
npomoJokaau mpu 0°C B Teuenme 1 U. ¥ PeaKIMOHHYID CMeChb 3aTeM
lepeMellBaJinu npu KOMHaTHOM TeMIlepaType B TeueHUe 1 u,
PeakKIMOHHYI CMeChb oxJaxnaau no 0°C u moBaBJIAiM 10 KalJIAM pPacTBOP
coim Pomejysgs [CAS ©6100-16-9] (3,94 r, 13,9 mMmmoJe) B BOoIe (4 wi).
[locyie HepeMellMBaHUA B TedeHMe 1 U, peakUMOHHYK CMeCh OQWIIBETPOBAaJIU
yepes Dicalite® um ocamox Ha oOouIbTpe npomuiBanmmu THFE (5x 100 wi) .
OB6BelIVHeHHEIE  QUJIBTPATH  BHIIAPMBAJIM [OIPM  TIOHMXEHHOM  JaBJIEHUU.
OcTaTok 3aTeeplieBall IpM OTCTaMBaHUM B TeudeHMe Houu. TBepnee
BellecTBa IepeMemmBaim B CH3CN (5 i), oOTOWUIETPOBHBAJM, IIPOMEBAJIN
CH:CN (3x 1,5 MjI) M BHCymMBaJM II0I BakyyMmoMm mnpu 50°C ¢ mojsydeHUeM
2= (4d-xJjop-2-MeTokCUbeHMI) —1—- (7-MeTUIJI-5- (TpudpTOPMeTOKCHU ) —1 H-

MHOOJI-3-1JI) eTaHoHa llec (1,9 7).
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CuUHTe3 IPOMexXyTOYHOI'O coelmMHeHust 11d:

[lepeMelBa &M pacTBoOp 2= (4d-xJjop-2-MeToKCUbeHMII) —1— (7-
MeTUJI-5- (TpudTOopMeTOKCHU ) —1 H-MHOOJI-3-WJI) ®TaHoHa 1llec (2,13 1©, 5,35
MMOJIBE) B THF (80 M) oxJjaxmaiar no 0°C B armochepe Nz. ToOaBJIAIM
TpubpomMma GeHMJITpUMe THuJIaMMoHusa [CAS 4207-56-1] (2,11 o, 5,62
MMOJIb) M PEaKUMOHHYI CMeCh HepeMmemmBaiamM npu 0°C B Teuenme 40 MMH.
¥ IIpM KOMHATHOM TeMIepaType B TeueHre 2 u. TBeplhle BelleCcTBa
v oaJiaan IOCPenCcTBOM bmIIb Tpauum " TP OMEIB aJIn THFE (2x) .
OO0beOMHeHHHE QUIIBTPATH BHIIAPMBAJKM I[IPM I[IOHMWKEHHOM HOaBJIEHUM C
[IOJIYUeHUEM 2-0poM-2- (4-xjop-2-MeTOokCUbeHUII) —1- (7-MeTnJI—-5-
(TpudTOopMeTOKCHU) —1 H-MHIOOJI-3-WJI) 3TaHOHa 11d (3,45 ), KOTOPHM
OPpUMeHAIM 0e3 IONOJIHUTEJIEHOWM OUMCTKM Ha CJHeOyllel CTaauu.

CuHTes coemuHeHUsT 11 u XuUpaJIbHOE paBIejleHrMe SHAHTUOMEPOB
11A n 11B

CMmechb 2-0poM-2- (d-xjop-2-MeTokCUbeHUII) -1 - (7-MeTnJI—5-
(TpudpTopMeTOKCHU) —1 H-MHOoJ-3-mJ) 3TaHoHa 11d (3,45 r, 6,87 mMMOJB),
3-MeTOKCH—5— (MeTHJICYJIbQOHMII) aHMJIMHA [CAS 626006-02-4] (2,76 1T,
13,7 MMOJIB) M IMM3OHpONMIsTHMIaMuHa (2,37 M, 13,7 mMvoswk) B CHiCN
(60 MJI) TmepeMemmMBaJM [IPpM KOMHATHOM TeMIepaType B TeUeHMe 2 OHEU
B aTMochepe Nz. [HoGaBiasanu BoOy (125 MJI) M HOPOOYKT 32KCTPparMpoBaliu
c nomombiln Et20 (2x). OOBeIMHeHHBEe OpTaHMUeCcKMe CJIOM IIPOMEBAJIN
COJIEBHM PacTBOPOM, BHCyIMBaJM Hal MgSQO4, QOMUILTPOBaJIM M BHIIAPMBAJIN
npu T[IOHVKEHHOM OaBJIEHUN . OcTaTok oumiaJIn [IOCpenCcTBOM
npenapaTuBHoi HPLC (HemomBuxHas dasa: RP XBridge® Prep C18 OBD -
10 mxM, 50x150 mMm, nomewxHas ¢asza: 0,25% pacreop NH4HCO3 B BOIE,
CH3CN) . Odpakuum, comepXalle OPOOYyKT, OOBeIVMHANM M BHIIAPUBAJIM IIPU

[IOHMXEHHOM [HOaBJIEHUMM C IIOJIYUEHMEM pPaleMUUuecCKoT o 2-(4-xJj0p-2-

MeToKCcHubpeHMII) —2- ( (3—-MeToKCH—-5—- (MeTUJICYJILQOHMII) PeHMJI) aMMHO ) —1— (7-
MeTuJI-5- (TpudTOopMeTOKCH ) —1 H-MHOOJI-3-WJI) 2TaHOHa (coenmHeHMe 11,
1,74 1). XupaJilbHOe paslelileHMe 5HHaHTHMOMEPOB coeIuMHeHus 11 (1,74

T') OCYMEeCTRJAJM [NOCPEeNCTBOM IpelapaTuBHOM SFC (HenonBmWXHas oGasa:
Chiralpak® Diacel AS 20x250 MM, nomBuwxkHasg dasa: COz, EtOH+0,4%
iPrNHz) . O®pakuuy, comepXamye NOPOOYKT, OOBEIMHAJM UM BHIIAPUBAJMU IIPU
[IOHVDKEHHOM IaBJIEHUM C IIOJIydeHMeM DHaHTHMoOMepa 1l1A B KauecCTBe
[IepBOTO DBJIOMPOBAHHOI'O IIpOoOyKTa M DHaHTMOMepa 11B B kKauecCcTBe
BTOPOTO BJIIOUPOBAHHOTO IIponoykTa. O0a 5SHaHTHMOMEepa OCaxXxnalid U3
cMecu pacTBopuTesie MeOH ¥ BOIOH, OTOMUILTPOBHBAJM ¥ BHCYIMBAJIU
npu 50°C mom BakyyMOM C IOJIyUeHMeM 5sHaHTuoMepa 11A (777 wMr) u
SHaHTHMoMepa 11B (712 wmr).

SHaHTHOMep 11A
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H AMP (600 MI't, DMSO-ds) & ppm 2,50 (s, 3 H) 3,09 (s, 3 H)
3,72 (s, 3 H) 4,00 (s, 3 H) 6,28 (d, J=7,8 Ty, 1 H) 6,56-6,63
(m, 2 H) 6,92 (br s, 1 H) 6,97 (dd, J=8,4, 1,9 T'u, 1 H) 7,05 (br
s, L H) 7,07 (4, 0=7,9 I'u, 1 H) 7,13 (4, J=1,9 T'u, 1 H) 7,35 (d,
Jg=8,4 Tu, 1 H) 7,90 (br s, 1 H) 8,53 (s, 1 H) 12,41 (br s, 1 H)

LC/MS (Cmnoco6 Crnoco® LC-A): Re 1,26 mmH, MHT 597

[ot]p?: +81,3° (¢ 0,3455, DMF)

XupaJjibHasag  SFC (crmoco® SFC-E): Re 2,96 wuH, MH* 597,
XupaJibHad uucTtoTa 100%.

SHaHTHOMep 11B

IH AMP (600 MI't, DMSO-ds) & ppm 2,51 (s, 3 H) 3,09 (s, 3 H)
3,72 (s, 3 H) 4,00 (s, 3 H) 6,28 (d, J=7,9 Tuy, 1 H) 6,58-6,60
(m, 2 H) 6,92 (t, o=1,8 Tu, 1 H) 6,97 (dd, J=8,4, 1,9 Tu, 1 H)
7,05 (br s, 1 H) 7,06 (d, 57,9 T'u, 1 H) 7,13 (d, J=2,1 Tu, 1 H)
7,35 (d, J=8,2 Tu, 1 H) 7,89 (br s, 1 H) 8,53 (s, 1 H) 12,37 (br
s, 1 H)

LC/MS (Crnioco® LC-A): Rt 1,26 mmE, MH* 597

[a]p?0: -87,4° (c 0,342, DMF)

XupajgvHada  SFEC (crmoco® SFC-E): Re 3,44 wwmH, MH* 597,
XupaJjibHad umucTtoTa 100%.

[TPOTVBOBVIPYCHAXA AKTVBHOCTBb COEIVHEHUM 110 HACTOANEMY
N3O0OBPETEHIIO

AHaJIM3 HPOTHUBOBUPYCHON aKTUBHOCTK B OTHOMEeHUM DENV-2

TecTUPOBaAJM I[IPOTUBOBUPYCHYID AaKTUMBHOCTL BCexX COeIMHEeHWUM IO
HacTodlleMy WM300peTeHMIO [IPOTME mTamMMma 16681 DENV-2, KOTOPHM
MeTMJIM YCWUJIEHHEIM 3eJIeHEM QJIyopecleHTHEM OeJikoM (eGFP, Tabiauua
1). Cpena oJis KYJIb TUBUPOBAHUA cocTo4lya nus3 MMHUMAaJIbHOM
IoInoepXrBaKlel cpenbl, OOMINOJIHEHHOM 2% TepMUUEeCKM MHAKTUBUPOBAHHOM
beTasbHOM Tejgubel CcHBOpOoTkM, O0,04% rTe”HTammumHa (50 Mmr/mia) u 2
MM L-rayTammHa. KieTku Vero, I[HoJiydyeHHEle M3 ECACC, CyClIeHOIVMPOBAaJIU
B Cpelle IOJd KyJIbTHBMPOBAHMA M HOOaBJIAIM IO 25 MKJI B 384-JIyHOUHEE
[LJIaHIIE T (2500 KJIETOK/JIYHKA) , KOTOPHE yXe conepxaimn
[IPOTUMBOBUPYCHEE COelMHeHMA. KakKk T[IpaBMJIO, DDTM ILJIAHIMETH COOEepPXalu
5-xpaTHOEe cepumHoe paszbaBJjieHUE, cocTodmee n3 9 cTagum
pazbaBjieHUA TeCTHUPYEeMOoTOo coenuHeHUda HOpu 200-KpaTHOM KOHEUHOU
KOHIeHTpauun B 100% DMSO (200 HJ). KpomMe TOTro, KOHIEHTPALW
KaXIoT'0 COeIMHEeHMHd TeCTUPORaJIM B UYETHpPEeX IIOBTOPHOCTAX (OMarasoH
KOHEeUHOM KOHUeHTpauunu: 25 MxkM - 0,000064 MM wmim 2,5 MM -
0,0000064 MM nJjg HaumboJjiee aKTUBHEX cCcoeOMHeHUM). B pesyJabTarTe

KaxOull ILJIaHIeT comepxalJl JIYHKI, KOTOPHE I[IPMHVIMaJIMI B KaduecTBe



54

KOHTpPOJIE C BUPYCOM (comepXamux KJIeTKM ¥ BUPYC 0e3 coeduHeHMuH),
KOHTpPOJIEM C KJIeTKaMM (coIepXalrx KJIeTKM 0es3 BUPpyCa M COeIVHEeHUd)
¥ KOHTPOJIEM CO CpeIoy (colepxammx cpeny ©6e3 KIeTOK, BUPyCa u
coeIMHeHMM) . B JIyHKM, KOTOPHE IIPMHMMAJM B KadeCcTBe KOHTPOJIEM CO
cpenov, nobaBiasM 25 MKJI Cpenbr IJS KYJbTUBUPOBAHMSA BMECTO KJIETOK
Vero. Ilocsie TOTO, KakK KJETKM J00aBJAJM B ILJIQHIWETH, ILJIaHIIETEH
MHKYOMpPOBaIM B TeueHre 30 MMHYT OpM KOMHATHOM TeMIepaType, UYTO
[IO3BOJMJIO KJIETKaM PaBHOMEPHO pacCOpOoCTpaHMTLCA B JiyHkax. Jajee
IUIaHIEeTH MHKYOMPOBaJM B IIOJHOCTRI yBJaXHeHHOM MHKyOGaTope (37°C,
5% CO2) @mo ciepyomero @»pHg. BareM mTaMM 16681 DENV-2, MeueHHM
eGFP, 1noBGaBJjsajM IIPpM MHOXECTBEHHOCTM WHbexkuum (MOI), paBHOM 0,5.
CllemoBaTeJIbHO, 15 MKJI BMPYCHOM CYCIeH3MM OoDaBJIAJIM BO BCe JIYHKU,
comepxamye TeCTHpPYeMOoe COeIuMHeHue, U BO BCe JIYHKM, KOTOPHE
IPUMHYMAJM B KaudeCcTBe KOHTPOJA C BuUpycoM. OIHOBpeMeHHO »nobaBJIAIM
15 wMrJ cpens IJIS KYJLTUBUPOBAHMSA K KOHTPOJK CO Cpelor mu
KOHTPOJIAM C KJeTkKaMu. JJajlee ILJIAaHMETH MHKYOMpPOBaJIM B TeueHue 3
OHell B IIOJIHOCTBLI YyBJIaXHeHHOM MHKyOaTope (37°C, 5% COz2). B @meHb
IpoBeleHUS CUMTHEBAHUA M3IMepalIu oJjyopecleHuun eGFP C OpMMeHeHMeM
aBTOMAaTU3MPOBAHHOTO GIIYOPECLEeHTHOT'O MUKPOCKOIIa npu 488 HM
(romybom Jaszep) . IllpuMeHAa cCiayXkebHyl cucTteMy LIMS, pacCUMTHBAJU
KPUBHE 3aBUCUMOCTU MHIMOMPOBAHMSA OT MHOO3H OJI4 KaXIOoT'0 COeOMHEeHUA
M OoNpelesyIaayM IIOJIyMaKCHUMMaJlbHYK 50QeKTHMBHY KoHIeHTpaluio (ECsq) .
CJjlenoBaTeJIbHO, PAaCCUMTHBAJM [IPOLEHT MHIMOMpoBaHMA (I) OJS KaxOon
TeCcTUPYeMOM KOHIeHTpalumn c IpUMeHeHMEM clenyomen bopMyJIEL:
I=100%* (Sr=Scc) / (Sve=Sce) ;7 St, Scc ¥ Sye IPencTaBJISOT cobol YPOBEHb
curHajsla eGFP B JIyHKax C TeCTUPYEMBIMM COeOMHEeHUAMM, KOHTPOJAMU C
KJIeTKaMM M KOHTPOJIAMM C BUPYCOM COOTBETCTBeHHO. ECsp HpencTaBJisgeT
coBoM KOHILEHTpaluio COoeOMHeHMsa, IIPM KOTOPpOM pellJIMKalusa BUpyca
umHrubupyercsa Ha 50%, uYTo wuM3MepeHO C T1omombld 50%  yMeHbBIIeHUA
MHTEHCUBHOCTU OQiyopeclueHIMM eGFP 1o CcpaBHeHMI C KOHTPOJEM C
BUpPYCOM. PaccumThHBau ECsp ¢ OpMMeHeHMeM JIMHEeMHOV MHTEePIIOJISLNN.
OOHOBpPEMEeHHO OlLleHMBAaJIM TOKCUUHOCTL COeIMHeHUM Ha Tex Xe
IJlaHmeTax. Ilocjle CUMTHBaHMSA CUT'HaJla eGFP Bo Bce JIyHKM 384-
JIYHOUHEIX IIJIaHIEeTOB no®aBJaIn 40 MKJI ATPlite, Kpacuressd,
MNOKAa3HBAKIMETO XU3BHECIOCOOHOCTEL KJIeTOK. ATP IpUCYyTCTBYeT BO BCeX
MeTaboJIMUeCKM aKTHMBHEIX KJIeTKaxX, ¥ KoI'la KJIeTKM TI[IoOBepTralTcd
HEKPO3Y WMJM allollTo3y, €eIo YPOBEeHb pPes3sKo CHmkaeTcd. Cucrema
aHaJimz3a ATPLite ocHoOBaHa Ha BHpaboOTKe CBeTa, BH3BaAHHOTO peakluen
ATP Cc nobGaBJIeHHOM  Jiouudepaszom U D-moundeprHOM. [IaHme TH

MHKV@MPOB&J’H/I B TeueHue 10 MVHYT TIIpK KOMHaTHOM TeMIlepaTrType. 3aTeM
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IJIaHMEeTH M3MepaJM Ha ViewLux. Takxke oHopelesisjM I[IOJyMaKCHMaJbHYI
HUTOTOKCUUECKYIO KOHIIeHTpPalluio (CCso0) , omnpeneJIeHHYIO Kak
KOHILIeHTpaluusa, HeoOxommMas IOJIA YMeHBIIeHUSA JIOMMHECLIEHTHOT'O CcuI'HaJla
Ha 50% 1o cCcpaBHEeHMK C JYHKaMM KOHTPOJIA C KJIeTkaMu. B pesyibTare
onpemeyiaar WHIeKC wusbupaTesbHOCTM (SI) IJg COeIMHEeHMUM, KOTOPHM
PacCumMTHBAJIM KaK ykKasaHo Huxke: SI=CCso/ECsg.

Tabmmua 1. ECsg, CCso, M SI 1JIS COeIMHEHMM II0 HacTodleMy

U300PETEHNIO B  aHaJM3€e TIPOTUMBOBUPYCHOM AaKTMBHOCTM B  OTHOIIEHUM
DENV-2

¥ ECs0 (MxM) N CCso (MKM) N SI N
coeanHeHns
1 0,00052 5 5,5 4 11500 4
1A 0,00026 8 4,3 8 19700 8
1B 0,012 6 6,5 6 530 6
2 0,00060 4 5,0 4 8410 4
2A 0,00026 4 4,8 4 22000 4
2B 0,026 4 7,4 4 285 4
3 0,00058 4 >11 6 37700 4
3A 0,00025 5 7,2 5 29800 5
3B 0,0038 3 >9,7 5 2480 3
4 0,00039 4 5,9 4 14900 4
4A 0,00027 11 4,2 13 16900 11
4B 0,036 5 12 5 341 5
5 0,00062 4 5,5 4 8780 4
5A 0,00041 5 5,0 5 12900 5
5B 0,068 4 13 4 206 4
6A 0,000068 8 >25 8 >65500 8
6B 0,019 4 11 4 603 4
7 0,00047 4 3,2 3 >7040 3
1A 0,013 3 6,8 3 538 3
7B 0,00020 5 3,2 5 18500 5
8 0,00013 6 2,9 7 30400 6
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¥ ECso (MxM) N CCsp (MKM) N sI N
coeanHeHNsT

8A 0,0030 3 7,4 3 2510 3
8B 0,000069 5 3,4 5 >40900 5
9 0,000074 6 3,1 8 >39100 6
9A 0,000067 9 2,9 9 >37500 9
9B 0,0038 5 6,2 6 1480 5
10A 0,00012 3 2,6 3 22600 3
10B 0,0039 3 9,8 3 2530 3
11A 0,000085 3 2,6 3 30100 3
11B 0,0041 3 9,2 3 2220 3
N=KOJIMUeCTBO He3aBVCHIMBIX SKCIIEPVMEHTOR, B KOTOPEX

TeCcTUpOBaJIM COeIVMHEHUS .
AHaM3 C KOJIMUeCTBEeHHOo I[P ¢ ofpaTHOM TpaHCKpunTasoi (RT-
qgPCR) B OTHOIEHMM KBaIPMUBAJIEHTHOM BAaKIMHEI. I[IDOTOKOJ A.
TecTupoBau IIPOTUEBOBUPY CHYI aKTUMBHOCTB CoeIMHEeHUMN 1o
HacTodmeMy M300peTeHMI IIPOTMB mTammMa TC974#666 DENV-1 (NCPV;
Tabsmila ©), mTamMMmMa 16681 DENV-2 (mabmmuua 7), mTamMma H87 DENV-3
(NCPV,; Tabmmua 8) wm mrTammor H241 DENV-4 (NCPV,; Tabimua O9A) u
SG/06K2270DK1/2005 DENV-4 (EDEN; Tabmauua 9B) B adHammuMse ¢ RT-
gPCR. CilemoBaTeJIbHO, KJETKM Vero MHOUUMPOBa M JMOO mWTaMMoM DENV-
1, gwbo -2, wiau -3, wim -4, B HOPUCYTCTBUM WIM IIPU OTCYTCTBUU
TeCTUPYEMEIX CcoeIVHeHMM. Ha 3-M IeHb TIocje MHOUUIMPOBAHMS KJIETKU
JUBUPOBAJIM ¥ KJIEeTOUHHEE JIM3ATH IIPMMEeHANIM »OJd OoJydeHmsa KIHK kak
oja Bupyca-mumeHm (3'UTR DENV; Tabiuia 2), Tak M 2TaJIOHHOTO TI'eHa
kJIeTkr (B-akTuhH, Tabiamila 2). BIOCHENCTBUM OCYMECTBJIAIU OYIIJIEKCHYIO
I[IIP B pexuMe pPealJIbHOTO BpeMeHM Ha HOpubdope Lightcycler480.
T'eHepuUpyeMell ypOBeHb Cp ABRJIAeTCHA O0O0paTHO MNPONOPLUMOHAJBEHEM IO
OTHOMEHUID K  KOJIUMUECTBY  BKCIpecCUpyeMou PHK »Tux  MHUIIeHEN.
MurubuporaHue permkaluum DENV ¢ [IOMOMBIR TeCTUPYEMOTO COeOMHEeHUI
opueBeJio K coBury Cp @#xaga redHa 3'UTR. C »OpyroM CTOPOHE, €CJu
TecTUpyeMoe COeIMHEHNE ABJIAETCH TOKCHUYHBEM IO OTHOMEHNK K
KJIeTKaM, To ©OymeT Ha®IoIaTbCad IIOXOXMM 20OekKT M B OTHOIEHUM
sKcnpeccur P-akTrHa. [Ig BuHUMCIeHUS ECso IPUMEHST CpPaBHUTEJIbHBN
crnoco® AACp, KOTOPHIM OCHOBAH Ha OTHOCUTEJIBHOM TEeHHOW SKCIPeCCUM
TreHa—MUIIEHNA (3'UTR), HOPMaJIM30BaHHOT'O KOHCTUTY TUBHEIM T'eHOM

KJIeTKM (B-axkTmHOM) .
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Tabauua 2. [paliMeps ¥ 3O0HIH, OpPpUMEeHSeMbe IJIS KOJMUYeCTBEeHHOU

RT-PCR B peaJIbHOM BpeMeHU

l'lpar?nvxep/son.u MmueHnp [locnenoBaTeNlbHOCTBLE: P

F3utr258 DENV 3'-UTR 5'-CGGTTAGAGGAGACCCCTC-3"'

R3utr425 DENV 3'-UTR 5'-GAGACAGCAGGATCTCTGGTC-3"'
FAM-5'-AAGGACTAG-ZEN-AGGTTAGAGGAGACCCCCC-3'—

P3utr343 DENV 3'-UTR
IABKFQ

Factin743 B-axTmH 5'-GGCCAGGTCATCACCATT-3'

Ractin876 B-axTmH 5'-ATGTCCACGTCACACTTCATG-3"

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

a DJIeMeHTH pPelopPTepHHX KpacuTejeld (FAM, HEX) wu Tacurejen
JoMHeclueHumr (ZEN m IABKFQ) BEOEJIEHE XMPHEM UM KYPCUBOM.

b Bubupanau HYKJICOTHUIHYI0 IIOCJHIeNOBaTeJILHOCTL IpaliMepoB U
30HIOOB M3 KOHCepBaTuBHOM objactu B 3'UTR o6jJacTM TI'eHOMa BUpycCa
oeHTe Ha OCHOBaHUM BEHPABHMBAHMSA 300 HYKJI€O TUIHEIX
mocjienoBaTeJIbHOCTEN yeTHpEeX CEepoTUIIOB BUpPYyCa OeHTe,
IOeloHUPOBaHHHX B Genbank (Gong et al., 2013, Methods Mol Biol,
Chapter 16).

Cpena IoJIs KYJIb TUBUPOBAaHUA cocTodlya ns3 MUHVMAaJIbLHOM
IoINepX/BaKIe Ccpenbl, OOIOJIHEHHOM 2% TepMUUeCKM MHAKTUBUPOBAHHOM
beTasnbHOM Tejyigubel CcHBOpOTKM, O0,04% rmeHTammumuHa (50 Mmr/Mia) u 2
MM L-ragyTamMmHa. KieTkm Vero, InojiydeHHrle m3 ECACC, cCycCcIeHIMpPpOBAaJMU
B Cpelle IOJd KYJIbTUBMPOBAHUS ¥ [OOaBJIAAM O 75 MKJI/JIyHKa B 96—
JyHOUHHEe IlaHmeTn (10000 KkJeTOK/JYHKa), KOTOPHE YXe cCcoIepxasn
IIPOTMBOBUPYCHEE coelrHeHVsa. KaK [IpaBMJIO, DTM ILJIAHINETH COOepXaJlu
5-xpaTHOE cepumHoe paszbaBJieHUE, cocTodmee us3 9 cTagum
pasBarJjIeHUI  TeCTUPYEMOIT'O COeIVIHEHUA B 200-KpaTHOM  KOHEUHOM
KOHLEeHTpalUuu B 100% DMSO (500 HII; ouarnasoH KOHEeUHOM
KOHULeHTpauun: 25 MM - 0,000064 mMxM mwam 2,5 MM - 0,0000064 mMxM
0Jisg HauboJiee aKTUBHHEX CcoedVHeHulM) . KpoMe ToT'o, KaxOul IIJIaHmeT
comepxaJl JIYHKM, KOTOpPHE IIPMHMMAJM B KaueCTBe KOHTPOJIEM C BUPYCOM
(comepxamMx KJIeTkM M BUpyCc ©0e3 CcoeIVHeHUd) M  KOHTpOJIeM C
KJIeTKaMM (comepXamMx KJIeTKM ©0e3 Bupyca W CcoelIMHeHud) . Ilocie
noOaBJIeHMSa KJIETOK B ILJIAHMETH I[IJIAHIETH WHKYOMPOBAaJM B IIOJIHOCTBIO
VBJIAXHEeHHOM MHKyOaTope (37°C, 5% CO2) mo ciaemywomero OHS. CepOTHIIH
1,2, 3 m 4 BUpyCa IOeHT'e pPas3BOIMIM C LeJbl HoJiydyeHusa Cp ~22-24 B
aHaJmze. ClemoBaTeJIbHO, 25 MKJ BUPYCHOM CYCHeH3UM »Oo0aBJIAIM BO
BCe JIYHKM, CcoIepXallMe TeCTUpyeMoe COelOMHEHMVe, U BO BCe JIYHKWU,

KOTOPHEE IIPMHMMAaJIMM B KadecTBe KOHTpOﬂeﬁ C BUPYCOM. OHHOBpeMeHHO K
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KJIETOUHHEM KOHTPOJIAM »Ho0aBJaJIM 25 MKJ Cpens IJS KyJbTUBUPOBaHUA.
IDajlee T[JaHmeTH MHKYOMPORBRaJM B TeueHMe 3 OHeM B IIOJIHOCTBIO
YBJI&XXHEHHOM MHKyOBaTope (37°C, 5% CO02). UYepes 3 [OHA yHoajudaau
HagoCcalouHyK XMIOIKOCTbL M3 JIYHOK M IOBaXIOH I[IPOMEIBAJIM KIIETKM JeISHBM
PBS (~100 wmkJg). CIDYCTKM KJeTOK B 96-JIYHOUHHX ILJIaHIIeTax XpPaHWJIN
npu -80°C B TeueHMe IO MeHbImeld Mepe 1 nHsa. [ajlee SKCTParvpoBaJu
PHK ¢ mnpuMeHeHueM Habopa nnua JgmsuposaHuda Cells-to-CT™ coryiacHO
MHCTPpYKUMAM u3roToBUTesis (Life Technologies). KieTouHHEe JIM3aTH
MOXHO XpaHMUTL Opu -80°C wmiaM cpasl3y XKe IIPMMeHSTL Ha CcTaduu  C
0BpaTHOM TPaHCKPUILNVEN.

[Ipy TOOTOTOBKE K cCTamuM C oBpaTHOM TPaHCKPUIILMeM II0JIydaJiu
cMeck A (Tabamua 3A) ¥ pacHpemendar no 7,57 MrJ/JIyHKa B 96—
JIYHOUHOM ILJIaHmeTe. Ilocne pofaBJeHMS 5 MKJI KJIETOUHHX JIM3AaTOB
OCYHMIECTRBJIAIN NATMMUHYTHYI CcTaguio »OeHaTypaluu Opu 75°C  (Tadauia
3B) . [To3xe nobaBJIAJIn 7,43 MKJI CMecH B (Tabauia 3C) "
VHULMMPOBAJIM CTaauio oBpaTHOM  TPaHCKPUIILUMK (Tabmnia 3D) oA
obpasoraHua KIHK.

B pesyiapTaTe noJjydaJm cMechb C (rabmuua 4A) - cMecb g RT-
gPCR - u pacmopemesgaau o 22,02 MKJI/JIYHKa B 96-JIYHOUHHX IIJaHIeTax
nias gPCR LightCycler, xyna nobaryidaiar 3 MkJ kIOHK ¥ oCymecCcTBIAINU
gPCR Ha LightCycler 480 corjacHO yCJOBUAM B Tabjmie 4B.

Kpustle 3aBUCHUMOCTHU oT OO 3E oJis KaxXmoro COenOuHEeHusd
pPacCumMTHBaJIM C [OIPUMEeHeHMeM IIpoTpaMMHOTO ofOecnedeHmsa LightCycler
u cIyke®HOM CUCTEMHI LIMS u OoIIpenesiain rIoJiyMakKCcruMaJlb HY O
50PeKTUBHYIO KOHLIeHTpaLlNi (ECs0) n [IOJIyMaKCHMaJIbHYIO
HMTOTOKCUUECKY KOHIeHTpaumio (CCsg) .

Tabiauua 3. CuHTes kJHK C nOpuMeHeHMeM CMecu A, »OeHaTypaluu,

cMecr B v oBpaTHOM TPaHCKPUIILUU

A CMmecs A
MnamueTH 8
06.
O6pasLH 828 PeaKLUMOHHOM
cMecn (Mi)
2JIeMeHT cMecu KoHueHnTpaumus OB6reM (MKIT)
EguHniia
Nexopuas KoHneunas 1 oBpasern
nsSMepeHus
Milli-Q H20 7,27
R3utr425 MxM 20 0,27 0,15
Ractin876 MxM 20 0,27 0,15
OB6neM cMmecu/nyHka (MKII) 7,57
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Krnemounsie JsnB3aTsl

Cranus TeMnepaTypa Bpems:
JeHaTypauys 75°C 51
YoepxaHue 4°cC yoepxaHnue
Cmecs B
O6pasuu 864
3IeMeHT cMecu KoHueHTpalms OB6reM (MKJI)
Eguuniia X
NcexopmHas KoHneunas 1 oBpasern
nsSMepeHus oBpasLoB
Bydep 2
X 10,00 1,00 2,00 1728,0
Expand HIFI
MgCl, MM 25,00 3,50 2,80 2419,2
dNTP MM 10,00 1,00 2,00 1728,0
Nuruburop
U/MKJI 40,00 1,00 0,50 432,0
PHK—-asml
Expand RT U/MKJI 50,00 0,33 0,13 112,3
OB obreM cMecu
7,43
(MKIT)
Mporokon cuuHTesa KJIHK
Cranusa TeMmniepaTypa BpeMsa
O6paTHasi TPaHCKPUILMS 42°C 30"
IeHaTypauus 99°C 5
YoepxaHue 4°C yIepXaHne
Tabmanua 4 CMmech mng gPCR M OPOTOKOJ
CMmecs C
06.
O6pasBun 833 PeaKLUMOHHOM 25

cMmecn (MKJI)

SJjIeMeHT cMecHu

KoHuenTpaums

O6reM (MKJI)
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Enouuniia X
NcexopHasi | KoHeuHass 1 oBpaskern
MUBMepeHUs oBpasuoB
H,O mma PCR ot
7,74 6447,42
Roche
Cmecb Roche 2xMM X 2 1 12,50 10412,50
F3utr258 MM 20 0,3 0,38 316,54
R3utr425 MM 20 0,3 0,38 316,54
P3utr343 MM 20 0,1 0,13 108,29
Factin743 MM 20 0,3 0,38 316,54
Ractin876 MKM 20 0,3 0,38 316,54
Pactin773 MKM 20 0,1 0,13 108,29
O6eM
cMecu/npobupkry 22,02
(MKaT)
xHK 3,00
B| MpoToxkon gPCR3
CkopocTb
Cramnst TeMmniepaTypa | Bpems:
MBMeHEeHUsA
MpeneapuTensHast uMHKYS./menar. | 95°C 10 mmH 4,4
JeHaTypaipsi 95°C 10 ¢ 4,4
OoTxun 58°C 1 vmH 2,2 40 UMKJIOB
SyoHTaumMs 72°C 1 c 4,4
OxnaxgeHue 40°C 10 ¢ 1,5

AHaM3 C KOJIMUECTBEHHOoOM PCR Cc ofpaTHOM TpaHCKpunTasoir (RT-
qgPCR) B OTHOIEHMM KBaIPMUBAJIEHTHOM BAaKIMHEI. I[IDOTOKOJ B.

TecTUupoBan IIPOTUEBOBUPY CHYI aKTUBHOCTB CoenVHeHUN 1o
HaCcToAlleMy n300peTeHUD IIPOTUB mTaMMa Djibouti DENV-1
(D1/H/IMTSSA/98/606; Tabmmua 6), mramMMa NGC DENV-2 (ratmmua 7),
mTaMMa H87 DENV-3 (rabmmua 8) m mTamma SG/06K2270DK1/2005 DENV-4
(Tabmnua 9B) B aHamm3e ¢ RT-gPCR. Kunerkm Vero-B wmam Vero-M (5 X
104) BriceBasM B 96-JIYHOUHEHE IlJIaHmeTe. CIIYCTS OIOMH IeHb cpeny IJis

KYJIETUBMPOOBaHMA KJIETOK S3aMeHAJIN 100 MKJT CpelE IJIA
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KOJIMUECTBEHHOTO OIpeleJyleHNus, coOepxXallell 2xX, 3X WIM 5X CepuMHOe
pazpelleHre COEOUHEHUd (OIvanas3oH  KOHLEeHTpalWWu: 50 wMrrD/MII -
0,00038 mxr/Mmi, 50 mMxr/mMia - 00,0076 mMxr/mMia u 50 mxr/mMii - 0,00013
MKT/MJI, COOTBeTCTBeHHO) M 100 MKJI MHOKYJISTa BUpyca neHTe (DENV).
[locyie  2-4acoBOTO  MHKyODalMOHHOTO IIepMoXa 3 pas3a I[IpOoMEBaJU
KJIETOUHBEM MOHOCJIOM CPeHnoy IJig KOJMYeCTBEHHOT'O OlpeleJieHnda C
yOaJjleHMeM OCTaTOYHOI'O He ancopOMPpOBaHHOTO BUpPpYyCa M IOIOJIHUTEJIBHO
MHKYOMpPOBaIM B TeueHue Jmbo 4 npHew (DENV-2 NGC) wmam 7 »OHeM
(mTamMM Djibouti D1/H/IMTSSA/98/606 DENV-1, IPOTOTHII,
OpencraBJjgomuy codort mramm H87 DENV-3, mramMv H241 DENV-4 1 mTaMm
EDEN DENV-4) B OPUCYTCTBUMM MHIMOMTOpa. CobupaM HaJoCaIdoUHYIO
XMOKOCTE UM onpeneysann PHK-Harpy3Ky C IIOMOMBI KOJIMUeCTBeHHOM RT-
PCR B pexuMe peallbHOTO BpeMeHU. 50% »ddexTHMBHYH KOHIEHTpPAaLNI
(ECs0), KOTOpYyK ONpemesgioT KaK KOHIeHTpalMik COelIMHEeHUs, KoTopasd
HeoOxoOouMa MOJIS UMHTUOMPOBAHUMSA pellJiMKaluuM BUpycHOM PHK Ha 50%,
OIpemeyida C NIPVMeHeHMeM JIOTapudMMUeCKOW MHTEePIIOJISLNN .

PHK Bopoeyasan m3 100 MrJI (MJIM B HEKOTOPHX ciydaax 150 MKJI)
HamocagouHOM XMIOKOCTM C IIoMOmbl HabBopa NucleoSpin 96 Virus
(Filter Service, [HOopeH, I'epMaHMAg) KakK OINMCAHO TIIPOU3BOIOUTEJIEM.
[locyienoBaTeNbHOCTKM IpalMepoB TagMan (nOpaMmo¥ HOpavMep 1Jjs DENV,
obpaTHEM NOpavMep nJga DENV; Tabiauua 5) m 30HIOB TagMan (30HO IJ4
DENV, Tabmmua 5) BeHOMUpPpaJM M3 HECTPYKTYPHOTO TI'eHa 3 (NS3) wmim NS5O
COOTBETCTBYIMINX b1aBUBUPYCOB c IIpUMEHeHV EM IpOTPaMMHOTO
oBecneuenusa Primer Express (Bepcus 2.0; Applied Biosystems,
JleHHuk, Beaprusa). 3oHOD TagMan QJIYOPECLIEHTHO MEeTHMJIM C IIOMOIBI 6-
kapbokcudimoopecuerdHa (FAM) Ha b5'-KOHIe B KaueCTBe PEIOPTEPHOIO
KpacuTeJis UM CBA3HBamerocsa C MaJjoy 6oposnkon ITHK BemecTBa (MGB)
Ha 3'-KOHILle B KauecTBe TacUTeJId JIOMMHecleHUuMM (Tabiauua 5).
[lpoROOMIM OIOHOBZTAIHYK KoJuueCcTBeHHy® RT-PCR B ofbmem oObeme 25
MKJI C comepxaHueM 13,9375 wmra  H20, 6,25 MKJI MacTep-MHUKCa
(Eurogentec, Cepen, Bejabrwusa), 0,375 Mg npsaMoro nopanMmepa, 0,375
MKJI oOpaTHOTO HOpalMepa, 1 w™Mxn 30HIa, 0,0625 wMrJI oBpaTHOM
TpaHckpunrase (Eurogentec) m 3 Mra oBpasua. lIpoeommim RT-PCR cC
nprMeHeHmeM  ABT 7500 Fast Real-Time PCR System (Applied
Biosystems, Bpauubepr, Hewo-Ixepcu, CIIA) " C [IpUMeHeHMEeM
ciaenyomux ycjoBui: 30 wmH. npm 48°C m 10 wMmH. npu 95°C ¢
nocjyenyomuvm 40 umkiamu 15 ¢ mpm 95°C m 1 mmH. npu 60°C. JlaHHBE
QHAJIM3UPOBAJIM C IIPpMMeHeHMeM IIporpaMMHOTO oOecneueHud ABI PRISM
7500 SDS (Bepcusa 1.3.1; Applied Biosystems). [IJgsg ©DOJHOTO

KOJIMYEeCTBEHHOTI'O aHaJlnsa coCTaBJIAJIN CTaHIOapTHEIE KPIMBEIE C
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IIPVMIMEHEHNMEM 10—KpaTHOI‘O PaseendceHMA HOJ'IyT{eHHOIZ MaTPMIIEL C
M3BECTHEIMM KOHIEHTpaluVMAMI .

Tabmauua 5. [paliMepH ¥ 3O0OHIH, OpPpUMeHseMHe IJIS KOJIMUeCTBEeHHOU

RT-PCR B peaJIbHOM BpeMeHU

Hpaﬁmep/sonn MocnegopaTensHocTs (5'-3') 2 NcTounmxP MmueHb

[Ip sMoM
npanMep mOins TCGGAGCCGGAGTTTACAAA (SEQ ID N.1) DENV 2 NGC NS3
DENV

OBpaTHEI
nparnMep s TCTTAACGTCCGCCCATGAT (SEQ ID N.2)
DENV

SoHn DENV FAM-ATTCCACACAATGTGGCAT-MGB (SEQ ID N.3)

DENV-1,
DensS GGATAGACCAGAGATCCTGCTGT (SEQ ID N.4) NS5
-3, -4
DenAS1-3 CATTCCATTTTCTGGCGTTC (SEQ ID N.5) DENV-1, -3
DenAS4 CAATCCATCTTGCGGCGCTC (SEQ ID N.6) DENV-4
FAM-CAGCATCATTCCAGGCACAG-MGB
SoHnm DEN 1-3 DENV-1, -3
B (SEQ ID N.7)
FAM-CAACATCAATCCAGGCACAG-MGB
SoHn DEN 4 DENV-4
B (SEQ ID N.8)
a DJIeMEeHTEL PEelopTEPHOTO Kpacuresia (FAM) u racuresnd

JmoMyHecueHumy (MGB/TAMRA) BHIOEJIEHB XMPHBEM M KYPCUBOM.

b HykJIEOTHMOHYI IOCJENOBATEJIbHOCTL M IIOJIOXEeHMVEe I[IpaliMepoB U
30HIOB B TeHOMEe BHBOIMJIM M3 HYKIJISOTUIOHOM IocjenoBaTeJIbHOCTU NGC
DENV 2 (HOMep z»mocTyma B GenBank M29095; Irie et al., 1989),
mTamMa Djibouti D1/H/IMTSSA/98/606 ceporuna 1 Bupyca mHOeHTe
(HoMep pmocTymna B Genbank AF298808), mnpoToTuna, OpelCTaBJIARIEIO
cobom mTamMMm H87 cepoTmuna 3 BuUpyca mOeHTe (c¢93130), mramMma H241
cepotuna 4 BuUpycCa IOeHTe (HeT JIOCTYIHHX I[IOCJelOoBaTEJILHOCTEN),
mTaMMa EDEN cepoTuila 4 BupycCa OeHre (HeT IOOCTYIIHEX
IOCJIeNOBATENIBLHOCTEN) .

IIMTOTOKCUYUECKUI aHaJInu3

OLleHVMBaIM IIOTEeHUMAaJIbHHE LIUTOTOKCUUeCKMre 530OeKTH COoelOVMHEeHUMN
B HeMHOUUMPOBAHHEX IIOKOAMMXCA KJIeTKax Vero-B wmmm Vero-M. KieTku
BHICeBaJM IIpr 5 X 104 xjeTok/JyHKa B 96-JIYHOUHHIM I[IJIaHMET OPpUM OBYX-—
, Tpex-— WIXM OATUKPATHEX CEepPMMHEX pal3BeleHuAIx (B OmanaszoHe 50
Mxr/min - 0,0038 mxr/mii, 50 mMrr/mia - 00,0076 Mxr/min m 50 MKD/MI -
0,00013 MKI'/MJI COOTBETCTBEHHO) COeIVHEHMA W MHKYyOMpOBaJIM B

TedueHre oT 4 nmo 7 pHeM. OTOupanM cpeny IJsS KyJdbTuBUMpoBaHusa u 100
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MEKJI 3- (4, 5-ouMeTUIITHa30JI-2-WJI) —5— (3-kKapOOKCUMETOKCUDeHWIT) —2— (4-
cybhodbenmir) —2H-TeTpas30mMa/ beHasMHMeToCyJIbEdaTa (MTS/PMS;
Promega, JlenmeH, HupmepJsaHnw) B PRS 1nofGaBiaAIM B KaxIyln JYHKY.
[locyle 2-4YacoBOT'O MHKYOAlLMOHHOTO Iepuola opu 37°C  oopenessann
IJIOTHOCTEL  KJIeTok Ipu 498  HwMm. PaccumMTeBaIM LUTOTOKCHUUECKYIO
aAKTMBHOCTL C IpMUMeHeHMeM cJedymel GOpMyJibl: % KM3BHEeCIIOCOOHEHX
kjeTok=100 X (ODcoemunerne/ODcc), THe ODcoemmmerne ¥ ODcc COOTBETCTBYIOT

OIITUYECKOM ILJIOTHOCTU I1pn 498 HM HeMH@MLLMpOBaHHBIX KYJIETYP KJIeTOK,

00paBboTaHHEIX c IIOMOIIEBIO COeIVMHEHNH, 7 HeVHOUUMPOBAaHHEX,
HeoBpaboTaHHBIX KYJIbTYP KJIETOK COOTBETCTBEHHO. 50%
UUTOTOKCUUECKYK  KOHLEHTPpAalW (T. e. KOHLIEHTpaluo, KOTOpa4d

yMeHbImaeT ofmee KOJMUECTBO KJeTok Ha 50%; CCsg) pacCCUMTHBaIU C

IIPMMEHEHNMEM JIMHEeMHOM VMHTEePIIOJIALINVN .
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Tabmnua 6. ECso, CCso M SI @OJig COeIMHEeHMM OpoTub cepoTuna 1 B aHamm3ax RT-gPCR

[lpoTokoJs A [lpoTokos B
RT-gPCR TC974#666 ceporuna 1 RT-gPCR Djibouti cepormna 1
N ECsq CCso
ECso (MKM) N CCsg (MKM) N ST N N N ST
coenMHeHMS (MKM) (MKM)
1A 0,0025 9 5,0 9 1950 9 <0,015 3 8 6 >533
2A 0,0024 6 5,3 6 2190 6 <0,014 2 7,3 3 >523
3A 0,0042 6 5,5 5 1360 5 H. O. H. O. H. O. H. O. H. O.
4A 0,00097 8 5,1 8 4400 8 <0,014 3 4,3 4 >306
5A 0,0036 6 5,2 6 1460 6 <0,014 2 9,2 2 >658
6A 0,0016 6 >10 6 >8160 6 <0,014 2 > 92 3 >6571
7B 0,00040 3 2,2 2 6600 2 H. O. H. O. H. O. H. O. H. © H. O.
8B 0,00045 5 1,9 6 3130 4 H. O. H. O. H. O. H. O. H. O. H. O.
9A 0,00011 4 1,7 5 13300 4 H. O. H. O. H. O. H. O. H. O. H. O.
10A 0,00027 2 1,6 2 5670 2 H. O. H. O. H. O. H. O. H. O. H. O.
11A 0,00013 2 >2,5 2 >22100 2 H. O. H. O. H. O. H. O H. O. H. O.
N=KOJIMUEeCTEBO He3aBUMCHMMEIX SKCIIEPVMMEHTOB, B KOTOPHEX TeCTHMpORaJli COeIMHEeHNMA. H.

OoIipeneJIeHO.
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Tabmnua 7. ECso, CCso M SI @OJisg COeIMHEeHMM HOPOTUB CepoTuNa 2 B aHam3ax RT-gPCR
[lpoTokoJs A [lpoTokos B
RT-gPCR 16681 ceporuna 2 RT-gPCR NGC-Tongalike cepotuna 2
Ne
EC50 (MxM) N CC50 (MxM) N SI N EC50 (MxM) N CC50 (MxM) N ST
coenVHeHUs
1A 0,00028 7 3,8 12 15300 8 <0,00027 4 11 4 >40470
2A 0,00024 5 4,9 6 21500 5 <0,00024 1 11 1 >45833
3A 0,00030 6 5,0 6 9970 6 H. O. H. O. H. O. H. O. H. O. H. O.
4A 0,00020 7 3,9 10 25400 6 0,00032 1 6,6 1 20339
5A 0,00034 5 5,8 6 19000 5 <0,00023 1 H. O. H. O. H. O. H. O.
A 0,00011 7 >10 6 >142306 6 <0,00024 1 > 92 1 >383333
7B 0,00017 3 2,9 5 23600 3 H. O. H. O. H. O. H. O. H. O. H. O.
8B 0,00031 4 2,2 6 23400 4 H. O. H. O. H. O. H. O. H. O H. O.
9A 0,000057 3 2,2 4 31700 3 H. O. H. O. H. O. H. O. H. O. H. O.
10A 0,000057 3 1,6 3 28200 3 H. O. H. O. H. O. H. O. H. O H. O.
11A 0,000051 3 >2,5 3 >69000 3 H. O. H. O. H. O. H. O. H. O. H. O.
N=KOJIMUeCTBO He3aBUCUMHEIX SKCIIEPVMMEHTOB, B KOTOPHX TeCTHPpOBaJlMM COeIVMHEHIMA. H. O.: He OoIipelleJIEHO.
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Tabmnua 8. ECso, CCso M SI @OJig COeIMHEeHMM HOPOTUB CcepoTula 3 B aHam3ax RT-gPCR
[lpoTokoJs A [IpoTokoJs B
RT-gPCR H87 ceporuna 3 RT-gPCR H87 ceporuna 3
Ne EC50 CC50 EC50 CC50
N N ST N N N ST
coenMHeHMS (MKM) (MKM) (MKM) (MKM)
1A 0,023 7 3,7 5 169 5 <0,015 3 8,0 6 >533
2A 0,019 4 4,3 3 224 3 <0,014 1 7,3 3 >521
3A 0,048 4 4,1 3 67 3 H. O. H. © H. O. H. O. H. O. H. O.
4A 0,015 6 3,1 4 195 4 <0,014 1 4,3 4 >307
5A 0,053 4 4,4 2 75 2 0,022 1 9,2 2 422
6A 0,019 4 6,7 3 318 3 <0,014 1 > 92 3 >6571
7B 0,0078 3 1,6 3 240 3 H. O. H. O. H. O. H. O. H. © H. O.
8B 0,0058 4 2,1 3 609 3 H. O. H. O. H. O. H. O. H. O. H. O.
9A 0,0021 3 1,6 1 474 1 H. O. H. O. H. O. H. O. H. O. H. O.
10A 0,0037 3 1,0 3 280 3 H. O. H. O. H. O. H. O. H. O. H. O.
11A 0,0012 3 >2,5 3 >2630 3 H. O. H. O H. O. H. O. H. O. H. O.
N=KOJIMUEeCTEBO He3aBUMCHMMEIX SKCIIEPVMMEHTOB, B KOTOPHEX TeCTHMpORaJli COeIMHEeHNMA. H. 0. He

OoIipeneJIeHO.




Tabmmia 9. ECso,

6’/

CCso M SI pOyga COeIMHEHMM NOpPpOTUB cepoTuna 4 B

aHammsax RT-gPCR

é [lpoTokoJs A
RT-gPCR H241 ceporuna 4
EC50 CC50
Nt coemmHeHMS N N ST N

(MKM) (MKM)
1A 0,093 10 3,0 9 30 9
2A 0,083 6 3,7 6 42 6
3A 0,11 6 3,8 4 37 4
4A 0,053 11 2,5 11 54 11
5A 0,10 6 4,0 6 39 6
6A 0,095 7 7,7 5 69 5
7B 0,044 5 2,2 5 53 5
8B 0,015 5 1,7 3 122 3
SA 0,012 5 1,5 5 121 5
10A 0,011 3 1,6 2 127 2
11A 0,011 3 3,1 3 >250 3
N=KOJIMUeCTBO He3aBVCUMMEIX SOKCIIEPMMEHTOB, B KOTOPHEX

TeCTHrpoBaJjlM COeIOVHEHWA.
B [lpoTokoJs A
RT-gPCR EDEN cepoTuna 4
EC50 CC50
Nt coemmHeHMs N N SI N

(MKM) (MKM)
1A 0,0024 5 4,6 5 1927 5
2A 0,0013 2 5,0 2 3913 2
3A 0,0030 2 5,4 2 1802 2
4A 0,00055 2 > 2,5 1 > 4520 1
5A 0,0029 2 5,5 2 1878 2
6A 0,00042 2 > 10 2 > 24085 2
N=KOJIMUeCTBO He3aBIUCUMMBEIX SOKCIIEPVMMEHTOB, B KOTOPEX

TeCTHpoOoBRaJlM COeIOVMHEHNVA.
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MSMEHEHHAA $OPMVJIA M3OEPETEHMA, IPEINCTABJIIEHHAA 3SAABUTEJIEM IJIA
PACCMOTPEHNMA

1. CoenmHeHuMe QopMyJiHL (1) :

ero CcTepeousOMepHad o¢opMa, odapMalleBTUUECKM IIpMeMiieMasa COJib,
COJILBAT WJIM IIOJIUMOPG®, cCcomepxallre MOHO— WM OM3aMelleHHYID MHIOJIbHYIO
TPYIIly; IIPpXU 5TOM yKa3aHHOe COeIMHeHMe BHOPaHO M3 TIPYIIHE, I'Ie

R; mnpexncrarJjgseT cobom H, R, nOpencrarjsgeT cobom F, u Rj
nperncraBiyseT codor H wmam CHs,

R; npezncrarjseT codom H, CHs miam F, R, npemcrarJjseT cobom OCH;,
1 R; nOpemncraBJjseT codbonm H, u

R, rmpencraByisgeT cobom H, R, mnpemcrTaBjiseT codom OCH;, 1 Ry
npencraBJjgeT cobom CHs,

R, mpencraBysgeT cobom CH;, R, mnpencrarjigerT cobomm F, u Ry
opencraBjgeT cobom H,

R, mnpencraBjsgeT cobom CF,;, R, mnOpencrarjsgeT cobom H, u Ry
opencraBjgeT cobom H,

R, mpencraBjsgeT cobor OCFi3;, R, mnpencraBigeT coboy OCHs, U Ry
opencraBJjgeT cobom H, u

R, 1mpencraBysgeT cobom OCF;, R, mnpencraBiageT cobor H, um Ry
npencrTaBJigeT codou CHs.

2. CoeIMHeHME MM €T0 CTepeoM30MepHasa dopMa, dapMalleBTUUECKU
npuemiieMas COJb, COJbBAT WM HOJMMOpPd o . 1, TOe ykKas3aHHOEe

COoeIVHEeHVEe BHOPaHO M3 TPYIIH:
Cl Cl
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3. dapMalleBTHUUECKAad KOMIIO3MIIMA, CcolepXallasd COelNMHEeHVe QOPMYJIH
(I) MM ero CTepeOU30OMeEPHYK QopMy, dapMaleBTUUECKM IpUeMIIeMyK COJIb,
COJIBBAT WMJIM MOJMMOP® IO M. 1 MJIM II. 2 BMECTe C OIOHMM WMJIM HECKOJIbKVMU
bapMalleBTUUECKM [IPMEMIIEMBEIMM  HATIOJIHUTEJNAMM, pas3faBUTeIaIMM WU
HOCUTEJISAMA .

4. TlpuMeHeHMe coeIuHeHUS ¢opMyJiH (I) MM eT'0 CTepeou30MepHOM
bopmel, dapMalleBTUMUECKM IIPUEeMIIEMOM COJIM, COJIbBaTa MM HoJuMopda IO
n. 1 wuimm dapMaleBTUUECKOM KOMIO3MIMM IO II. 3 B KaudecTBe

JIEKapPCTBEHHOTI'O IIpellapaTa.
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5. TllpuMeHeHMe coeOMHeHUS GopMyJiH (I) MM eT'0o CTepeou30MepHOM
bopME, dapMalleBTHMUECKM IpMeMJIEMOM COJIM, COoJIbBaTa WIM HoJmMopda II0o

n. 1 wm @apMaHeBTMT{eCKOﬁ KOMIIO3MUMM IIO II. 3 OJA JIeUueHMSA OeHTe.

o. [IpuMeHeHME coeIVMHeHud, IpencTaBJIeHHOTO cllenyomen
CTPYKTYPHOM dopMmyJion (I):
Cl
H,CO
®) OCH;
R4 N\ HN
N Séo
R Z
Rs (1),

ero CTepeoU3OMepHOV GOopME, OGapMalleBTUUECKMU IIpUeMJIeMOM COJIH,
coJibBaTa WM  noJgmMopda, comepXammx  MOHO— WM  IOM3aMelleHHYIO
VHOOJILHYID TPYIIY,; IPM STOM yKa3aHHOe COeIMHeHMe BHOPaHO U3 I'PYIIIH,
roe

R; mnOpexmcrarJjgseT cobom H, R, mnOpencrarjsgeT cobou F, u Rs
npencraBjgeT cobom H miam CHs,

R, mpemncTaryiseT cobom H, CH; mim F, R, mpencraBjgeT codom OCHs,
u Ry npencrarsisger cobow H, u

R, rmpencraByisgeT cobou H, R, mnpemcrTaBjiseT cobdom OCH;, U Ry
OpencraBJjgeT cobom CHs,

R, 1mpencraBysgeT cobdom CH;, R, mnpencrarjsgeT cobom F, u Ry
opencraBjgeT cobom H,

R, mpencraBjasgeT cobon CF;, R, mnOpencTarjsgeT cobom H, ¥ Ry
OpencraBJjgeT cobom H,

R, mpencraBJysgeT cobor OCFi3;, R, mnpencraBiageT coboy OCHs, U Ry
opencraBJjgeT cobom H, u

R, 1mpencraBysgeT cobou OCF;, R, mnpencraBiageT cobor H, um Ry
OpencraBJygeT cobon CHs,

oJjidg VHTUOUPOBAHUSA peryMKalmum BHpPYyCa (BUPYCORB) OeHTe B
OMOJIOTUUEeCKOM o0pasllie MIM Yy DalMeHTa.

7. [TpuMeHeHVEe COeIVHEHU A o . o, OOTIOJIHUTEJILHO
DpelycMaTpUBaKiee COBMECTHOE BBeJIleHUE OOTIOJIHUTEJILHOTO
TepareBTUUeCKOTO CpelcTBa.

8. [lpuMeHeHVe IO 1. 7, e ykKaszaHHOe  OOIIOJIHUTEeJILHOE
TeparleBTUUeCKOe CPelCTBO BHOPAHO M3 NPOTUBOBUPYCHOTO CpelcTBa, WU

BaKIMHE IIPOTMB BUPYyCa OeHT'e, WIN UX obomx.
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Homep eBpa3HiicKoli 3asdBKH:
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A. KTACCUOHKALINA ITPEAMETA U30BPETEHUA:

CornacHo MexxnyHapoaHol narenTHo# knaccudukauuun (MITK)

b. OBJIACTh MTOHCKA:

C07D 209/00, 209/12, 209/14

[IpocMoTpenHas JoKyMeHTauus (cucTeMa Knaccudukauuu U uuaexcsl MITK)

EAPATIS, ESPASENET, USPTO, REAXYS

(QnexTponHad 6a3a AaHHEIX, HCIOB30BABILIAACS NPH NOKCKe (HazBaHue 6a3bl H, €CIH, BO3MOXKHO, HCIIOJIb3YEMBIE IOUCKOBbIE TEPMUHBI)

B. TOKYMEHTBI, CYUUTAIOIIMECS PEJIEBAHTHBIMHU

Kareropus* CcChbIIKH Ha IOKYMEHTBI C YKa3aHHEM, TIe 9TO BO3MOXHO, PEIEBaHTHBIX YacTel OtHocHTCA K NYHKTY Ne

44,91, popmyna n.10

A WO 2013045516 A1 (KATHOLIEKE UNIVERSITEIT LEUVEN) 2013.04.04, npumepst 1-8

I:I MOCJCAYIONIHE NOKYMCHTBI YKa3aHb! B [IPOJIOJIIKCHUH

* OcoBble KaTEropHH CCBUIOYHBIX JJOKYMEHTOB;

«A» - IOKYMEHT, Onpeacisiomuit obuuit ypoBeHs TEXHHKH

«D» - NOKYMEHT, NPpHBCACHHBIH B eBpa3ulickoil 3aaBKe

«E» - Gonee paHHHi JOKYMEHT, HO ONyGIHKOBaHHBIH Ha AaTy MoAa4u
leBpa3HCcKOi 3a4BKH WIH TIOCTIE Hee

«O» - NOKYMEHT, OTHOCAIHHACA K YCTHOMY PACKPBITHIO, IKCIIOHHPO-
BAHHUIO U T.A.

"P" - IOKyMEHT, OnyGIHKOBaHHbIH 10 KaThl MOAAYH €BPasUIACKON
3asBKH, HO 110CJIe JaThl HCAPAILKHBAEMOro NpHOpUTeTa"

«T» - Gonee NO3AHKA NOKYMEHT, OIyGIMKOBAHHBIH NOCIE AATH! IPHOPUTETA H
NpHBEACHHBIA IS MOHUMAaHHUA U306peTeHUs

«X» - IOKYMEHT, HMetoLLni HanGonee GIN3KOe OTHOLICHHE K NPEAMETY NMOHCKa,
nopovauuit HOBU3HY HITH H300peTaTeNbCKUi YPOBEHB, B3ATHIN B OTACIBHO-
CTH

«Y» - IOKyMeHT, HMeromuit HauGonee GaM3K0e OTHOLICHHE K MPEAMETY MOMCKA,
nopoyaiuii H306peTaTebCKUll YPOBEHD B COUETAHUM C APYTHMH IOKYMEH-
TaMH TOH K¢ KaTeropuu

«&» - IOKYMEHT, ABNAIOUIMICSA NATCHTOM-aHANIOrOM

<Ly - JOKYMEHT, IPUBEACHHBIN B IPYrux LIEIAX

Jlata npoBenenus nareutHoro noucka: 13/04/2020

3aMecTHTENb HAYANBHHKA anaanenml OKCIICPTHUIEI
HavansHuk oTe1a XUMHH H MEAUIHHEL

YOJIHOMOYECHHOE THLO! LI IaC0BAH0 B /IEKTDOHHOM Bige

A.B. Ueban
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