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2420-514662EA/072
IPOMBBOLHBE [YPUHA IJIs JIEYEHNMS BUPYCHBIX MHSEKLIN
HacTodamee wm300peTeHMe OTHOCHUTCSA K IIPOM3BOLOHEIM IIypHMHE,
criocobaM MX IOJIydeHUd, (dapMaleBTHMUECKMM  KOMIOSULUMAM UM UX
[IPVIMEHEHUIO IIPU JIeYEHUM BUPYCHHX MHQEKLMN.
HacTodamee um300peTeHMe OTHOCUTCA K IIPMMEHEHMO IIPOM3BOIHEIX
IIyprHa TI[IpKY JledeHUM BUPYCHHX MHOeKUUM, UMMYyHOJIOTMYECKMUX WJIN

BOCIIaJIMTeJIbHBIX HapymeHMIZ, B KOTOPEEe BOBJI€UWEHEl MOIOYJIALIMA WIIU

aTOHMU3M TOJUI-HIOOOOHHEX pelenTopoB (TLR). ToJi-nIOOOOHEE pPelLelTOPH
npencTaBJjgnT cobon [IEePBUYHLE TpaHCcMeMOpaHHEE OeJku,
XapakTepu3yrnlnecsa BHEKJIE TOUHEM JeMlMH-080TaTEM IOMEHOM u

LIUTOIJIa3MaTUUECKM pPacCllpeHreM, KOTOPHEE COOepXaT KOHCEPBATUBHYI
oBJlacThk. BpoxXIeHHasa MMyHHasd CHUCTeMa MOXeT Paclo3HaBaTh IaTOT'eH—
aCCOUMMPOBAHHEIE MOJIEKYJIAPHEE IIaTTEPHLE [IOCPenCcTBOM IOaHHEX TLR,
SKCIPEeCCUPYEeMEHX Ha KJIeTOUHOM I[IOBEPXHOCTM OlIpeleJIeHHBX TUIIOB
VMY HHEIX KJIETOK. pun pacrno3sHaBaHum UyXePOIOHEIX IaTOTEHORB
AKTUBUPYyEeTCA oOO0pasoBaHMe LUMTOKMHOB M I[IOBHIIeHMe YPOBHSA PelyJIAalnuu
KO- CTUMYJIMPYRIMX MOJIEKYJI Ha OQaroumMTax. ITO NPUBOOUT K MOIOYJIALUU
noeeneHmusa T-KJIETOK.

YCTaHOBJIEHO, UYTO OOJIBIIMHCTBO BUIOOB MIEKONUTAKIMX WMEKT OT
OecAaTM QOO MHNATHAIUATK THUIOB TOJJI-INOOOOHHX pelelTopoB. B ofmen
CJIOXKHOCTM Yy UeJIOBeKa ¥ MeIel BHABMIM TpuHaguaTb TLR (rmonm,
Ha3BaHMEM TLR1-TLR13), a N4 OpYyTUX BMUIOOB MJIEKOIIU T AN X
ODHAPYXUIIM DKBUBAJIEHTHHE (QOPME MHOTMX M3 HMX. TeM He MeHee,
SKBUBAJIEHTH OIlpenejieHHEx TLR, ODHaApPyXeHHEIX Y UeJIOBeKa, He
IPUCYTCTBYIT Yy BCexX MIeKONUTamux. HanpuMmep, T'eH, KOIUPYOUMNI
BeJiok, aHaJloTMuHHM TLR10 y Jmomed, HOPUCYTCTBYeT Yy MbBIIeM, HO, IIO-—
BUIOMMOMY, B OIIpeleJIeHHHY MOMEHT B I[IPOIJIOM OH OBJI IIOBpexIeH
peTpoBUpycoM. C OpyTOoM CTOPOHH, VYV MHIMEeM sKcIpeccupyiorca TLR 11,

12 mw 13, HM OOMH M3 KOTOPHEX He IPelACTaBJIeH y 4YeJloBeKa. Y IOPpYyIUuX

MJIEKOIIUT AKX MOTYT DKCIPEeCCUpPOBaATHECSA TLR, KOTOPHE He
OBHapPyXEHEL N yeJjIOBEKaA. IpyTHe BUIEL, He ABJIARMMECSA
MJIEKOIIUTAKIIUMIA, MOTYT UMETH TLR, OTJIMUHEIE OT TAaKOBEX VY
MJIEKOIMUTAKIINX , OokKazaTeJIbCTBOM 32ToMy cayxuT TLR14, KOTOPEM

ODHapyXeH Yy DPHOH Qyry. O3TO MOXET OCJOXHUTL CIOCOO MIpUMeHeHUd

IIOOOIBITHHX XMBOTHEX B KauecTBe MOIOeJIen BPOXIOEHHOT'O VIMMYHHUTETA



yeJioBeKa .

O030p IO TOJUI-INIONOOHEIM pPelelNTopaM CMOTPMTe, HalpuMep, B
cilenyomey cTaTbke B XypHaJjse: Hoffmann, J.A., Nature, 426, p33-
38, 2003.

PaHee ObUIM OIMCaAHE COEOUHEHWA, IIPpOABJIAKIMEe AaKTMBHOCTL B
OTHOWEHUNM  TOJJI-TIONOOHEX  PELEeNTOPOER, TakMe KaK IIPpOM3BONHEE
nyprHa B WO 2006/117670, npoms3BOOHHE ameHmHa B WO 98/01448 m WO
99/28321 u nupuMuavHE B WO 2009/067081.

TeM He MeHee, CYIeCTBYeT OCTpas HeOOXOOVMMOCTE B HOBEHX
MOOYJIATOpax TOJJI-IIONODOHEX PELENTOPOB, XapaKTepU3ylnxC i
OpeOloUTHUTENbHOM U30MpaTellbHOCTEID, 00Jiee BHCOKOM aKTMBHOCTHI,
BoJee BEICOKOM CTabUIILHOCTEI K VHaAKTUBALUN B npolecce
MeTaboJM3Ma M YJIYUYINeHHBEM IpoduileM O0e30IIaCcHOCTM II0 CpaBHEeHUI C
COeIVMHEHVAMY M3BECTHOI'O YPOBHSA TEXHMUKMU.

B COOTBeTCTBMM C HACTOAIMM W30D0peTeHMeM IIpelyCMaTpUBaKnTCH

coenuHeHna ¢opmyJiel (1),
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Y™ R (1),

I uxX papMaleBTUUECKM IIpUeMJieMas COJib, coJIbBaT < WJIU
noguMopd, rme

Y npencraBJjseT cobon (Ci_4) aJIKMJIEH,

R: mOpencrarjisgeT cobomn PeTepoapMﬂl, u

R, mnpencrarjisgeT cobomn apMﬂ2 WM TeTepPOLUKIINI.

BrlpaxeHue reTepoapr/ml o3HavaeT VMM OA30JIMJI, IUPUONII,
OVPUMUIONII, OIUPPOJIWII, OIMUPa30JMi, Oypwuil, OKCa30JIMJI, OKCaIMa3O0JInI,
M30KCas30JIMII, IOIMPABUHUII WMIM THUaA3O0JIUI. I@Tepoapyml Heo®a3aTeJIbHO
3amenmeH OOHMM  WJIU HEeCKOJIbKUMM 3aMecTUTeJIIMH, He3aBUCHUMO
BHOPAaHHHMM M3 TUOpOoKcuJa, Cigallkmia, Ci-4alJIKkOKCH, TpuUdTOpMeTUia,
C3_glIMKJIOAJIKMIIA, benuna, raJjioreHa, TunpokcuI-Ci_jaJikuia, Cq_
jaJIKOKCU—, Cij,aJkmia- win CijalIkuiI-amaTokcudpochopmia.

BblpameHme apMJ’IZ BKJIKUaeT (]_)eHI/IJ'I, Haq_)TT/IJ'[, aHTpaleHNMJI n
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beHaHTpeHWII, M 0OO0Jiee MNPEenIoUTUTEeJIbHO QeHWMI. ApMHZ HeoB43aTeJIbHO
3aMeleH OIHUM W HEeCKOJIb KM 3aMeCTUTeJIAMA, He3aBUCUMO
BHOPaHHBEMM U3 THUIPOKCUIa, Ci_gaJikuia, Ci_4aJIKOKCH, TpUdTOpMeTMia,
COzR3, RyRsN-C;_jankwmiia-, rajioreHa, ImMIOpokcuia- Cigajkmia-, NRgR7,
C(0)Reg, C (0O) NRgR7, CigqadKuI-ousToKCcubochopmuia wmau  Ci_4aJIKUII-
bochOoHOBOM KUCJIIOTH.

R; BHOpaH 3 H u Ci_galIkuja.

Ry m Ry, B34ATHE BMEeCTe C as0oToM, K KOTOpoOMy OHUM o00a
IPMCOEOMHEHEH, oBpa3zynT TeTepOoLUKII, BHIOPaHHLIM n3 TPYIIIIH,

cocrTodmen Mn3:

Q)

Re¢e M Ry, KaXOel HesaBUCUMO BEOpaH u3 H, Ciealdxkuiaa wuiam Ci-
4JAJIKOKCHU .

BrpaxeHre "reTepoLMkIMI" OTHOCUTCA K TeTparuOpodypaHy U

TeTepoapuiIy”.
BLIpaxeHIe TeTepoaput’ BRJIOYAET VPN,
TeTpaTuIPOU30XUHOIMHNAI, MMIAT A 30 TMPUIVHIAT, KVHOJIVIHIATI,

MU30OXMHOJIMHWII, [OIUPA3VHWII, OUPUMUIOWII, HaQTUPUIOVMHWUII, IUPpUIA3UHWUII,
OeH3VMUIOAa30JIUII, OeH30THUa30JIMII, [OIMPa30Jiil, THMas30JIUII, WUMUIA30JIUII,
VMHIAa30JIUJI. PeTepoapMﬂ2 Heob643aTeJIbHO 3aMeleH OIOHVM WJIN
HECKOJIEKVMMM 3aMeCTUTEeJIIMM, He3aBMCUMO BHOpPaHHEIMM M3 TaJloreHa,
TUIOPOKCUIIA, Ci_gaJikmia, Ci_4aJIKOKCH, OKCU—Ci_gaJIKMUIIaMUHA I
IUPPOJIMOVHUII-MEeTaHOHA .

B OOIIOJIHUTEJIBHOM BapMaHTe OCYIIeCTBJIEHUA HacTodmee
n3o00peTeHUe OXBaTHBaeT coenuHeHUe QopmyJiH (1), Tmne R; BeOpaH U3
TPYIIH, BKJIOYAKIEN VMUOAZ0JMII, IUPA30JAUII MM OUPUIVMHWII, KaXILi
n3 KOTOPHIX HeoB43aTelIbHO 3aMelleH OOHVM  WJIU HECKOJIbKUMMA
3aMeCTUTEJIAMA, HeoB043aTeJIbHO BEIOp aHHEIMU nus raJjioreHa,
runpokcuiia, Ci-gaynkuiia, Ci_gaJIKOKCU MJIM Ci_gUMKJIOAJIKMIIA .

HpeHHOT:‘[TI/ITeJ'IbeIl\M COoeIIMHeHMAMMM B COOTBETCTBNMIM C HaCTOAIVIM



n3obpeTeHUeM SABJIARTCHA COeIVMHEeHUd, IIepeuMCcJIeHHEe B Tabiuue 1 u
2, COOTBETCTBEHHO, M OO0OO3HaueHHBEe CJeOyiRlVMMyM HoMepamm: 1, 4, 9,
23, 24, 25, 26, 35, 36, 48, 49, 50, 51 u 54.

Kpowme TOTO, K HacToAleMy n300peTeHUD OTHOCUTCH
bapMalleBTHMUECKad KOMIIO3UIMA, CcoIepXamasa coeIMHeHre ©QopMyJiel (1)
Wi ero oGapMalleBTUUECKM IIPpUeMIIEMYI COJIb, COJIEBAT WM IOJIUMOP®
BMEeCTe C OIOHMM MWJIM HeCKOJbKMMM QpapMaleBTUUECKM IPpMeMIIeMBEMN
HaOOJIHUTeJIAMM, paz0aBUTeNIAsMM MM HOCUTEJISAMM.

YacTbelo HaCTOAMeTro M300peTeHUsa TakKke HABJSEeTCS COoelVHEeHNe
dopmysiel (I) wmam ero ¢QapMalleBTHMUYECKM IIpueMieMas COJib, COJIEBAT
IV TIOJIMMOP®, WIM BHIIEYIIOMAHYyTad G¢apMalleBTUUeCcKas KOMIIO3UIINA
IOJId IPVMMeHeHMsS B KauecTBe JIEKApCTBEHHOTO IIpenaparTa.

HacTosamee m3o00peTeHMe TaKXe OTHOCUTCS K COEIMHEHMI (QOPMYJIH
(I) wmimm ero OdapMalleBTUUECKM IIPUEMIIEMOM COJIM, COJbBaTy WU
noJmMmopdy, WIM BHIIeyKas3aHHOM dapMalleBTUUECKOM KOMIIO3UIIUK OJII
[IPVMMEeHEHMA IIPU JIEUEHMM HapPyIeHMsa, B KOTOPOEe BOBJIeUeHa MOIOYJISLUA
TLR7.

BeipaxeHre “aJIKMII” OTHOCUTCSH K HACHIEHHOMY aJinpaTUudeCKOMY
YTUIEBOOOPOOY C Hepa3BeTBJIEHHOM LelNblo WM Pa3BeTBJIEHHOM Ilelbio,
comepxalleMy OIlpeleJIeHHOe KOJIMUeCTBO aTOMOB YyIUlepola.

BrpaxeHre “rajoreH” OTHOCHUTCA K @QTOpy, XJopy, OpoMy WU
nomy.

BrlpaxeHue “UMKJIOaJIKUIT” OTHOCUTCHA K KapBOOoUUKIINUECKOMY
KOJIbIYy, coIepxXalleMy ollpeleJIeHHOe KOJMUYEeCTBO aTOMOB yIJlepola.

BupaxeHnre “aJIKOKCU” OTHOCUTCSA K aJKMJILHOW TpyIlle (Lelu
yIJlepoma ¥ Bomopoma), OTOeJIbHO CBA3aHHOM C KUCJIOPOOOM, Kak
HalpMyMep, MEeTOKCUTPYINa WJIM 2TOKCUTIPYIIIA.

PapMalleBTUUECKM TIIpMeMJIeMHe COJM CoeOMHeHUur dopMyJiel (1)
BKJIOUAKT WX COJU IIPUCOeIVMHEeHUA KMUCJIOTH M OCHOBaHMA. llogxomdmme
COJIM TIPUCOEOMHEHMS KUCIJIOTH o00pal3yonTcd OT KMHCJOT, KOTOPHE
0Bpa3yrnT HETOKCUUHEE COJM. IIOOXOOAMMEe OCHOBHEE COJIM 00pa3yrnTCcHd
OT OCHOBAaHUM, KOTOPHEe 00pa3ylnT HETOKCHUUHLE COJIM.

CoenuHeHUSA 1o HacCTOAIEMY n300peTeHun TaKxXe MOTYT
HaxXOOUTHLCAI B HECOJbLBATUPOBAHHOM WU COJIbBBATHUPOBAHHOM dopMax.
BripaxeHre “coJbeBaT” INIPUMEHSAETCS B ITAaHHOM HOOKYMEHTe IJIAd OIMCaHUA

MOJIEKYJIAPHOTI'O KOMIUJIEKCa, comepxXxamero CcoelVMHeHNVe IIO HaCTOoAlleMy



M300pPEeTEeHN ¥ OOHY WJIM HECKOJIBKO MOJIeKyJl bapMalleBTUUYECKU
IPUEeMIIEMOT'O PaCTBOPUTEJIA, HaAIpMMep, 2TaHoJa.

BrpaxeHre “nogmMopd’” OTHOCUTCH K CIOCOOHOCTM COeOMHEeHMUAI II0
HacTodmeMy M300peTeHMI HaXOOUTLCA B HECKOJbBKMX QopMax WM
KPUCTAJUIMUECKUX CTPYKTypax.

CoeIMHEeHMA IIO HaCTOAlleMYy M300peTeHUI0 MOTYT IPUCYTCTBOBATH
B TakK Ha3uBaemolm ¢opme “TayrTomepa (0B)”, KoTOpas OTHOCUTCS K

ns3oMepaM OpT'aHMueCKUX CO@HMHGHM%, KOTOPHEE JIeT'KO IIoIOBepI'alkkTCA

B3alMOIIpeBpalle HMIO IIyTeM XUMUUECKOM pearumnm1, HasHBaeMoM
TayToMepMrusalum4d. PesynbTaToM OaHHOM pearumm ABJIAETCA
CUMMEeTPVUYHAaA MHITpaumMAa aToMa BOIOOpOIa iZnangs IIPOTOHAa,

COIpPOBOXOaeMasa oOpasoBaHMeM OOMHAPHOM CBA3UM U COIYTCTBYKIEN
OIBOWMHOM CBA3WU.

CoenMHeHMS TII0 HACTOAINEeMy MW300peTeHMK MOTYT BBOOIUTHECH B
BUIEe KPUCTAJJIMUECKMX WM aMOPOQHHX IPOOYKTOB. OHM MOT'YT OHTH
[IOJIYUYEHE, HalpMMep, B BUIEe TBePIOHX NPOoOOK, IIOPOMKOB WM IIJIEHOK
[IOCPEenCTBOM CIIOCOOOB, TakMX KakK OCaXIeHMue, KpUCTaJlJM3alusd,
JIMOQMIIbHaA CYylKa, PacCHBEUIMTEJIEHAS CyllKa WM CYIIKa BHIIAPVMBaHMEM.
OHM MOTYT BBOIUTBCSH OTIOEJIBHO MWMJIM B KOMOMHALMM C OOHMM WK
HECKOJIBKMMM IPYIMMU COeIOMHEHMSAMM II10 HacTodlleMy M300peTeHU0 WU
B KOMOMHalMM C OIOHMM WJIM HEeCKOJLBKUMMU OPpYyI'VMMM JIeKapCTBEeHHEMU
cpencreraMmM. B OCHOBHOM, OHM OyIOyT BBOIMTLCA B BMIe cCOCTakBa B
coUueTaHMM C OIOHMM MM HECKOJBKMMM (QapMalleBTUUECKM IPpMeMIIeMBEMM
HaoJIHUTeJIAMM . BrelpaxeHue W“BCIOMOT'aTeJIbHOE BEemeCcTBO” MNIpUMeHSeTCH
B IOaHHOM HOOKYMEHTe IJIA OIMCaHMA JIOOoI'0 MHIpelIMeHTa, OTJIMUHOTO
oT coemuHeHU (1) 1o HaCTOAlEMY M300peTeHN. Bribop
BCIIOMOT'aTeJIbHOTO BemecTBa B BoJibmen CTEeIleHun 3aBUCUT oT
baKTOpPORB, TakMxX Kak KOHKpPeTHHM crnoco® BBeOeHUSd, BJIMSHYE
BCIIOMOT'AaTeJIbHOTO BeleCTBa Ha PaCTBOPMMOCTE WM CTabOMIBHOCTE WU
Ipupola JeKapCTBEeHHOM (QOPME.

CoenuMHeHUSA 1o HacTodmeMy  mu3o0b0peTeHuio wiam  Jwobad X
NoOTrpyIna MOTYT OBTB COCTAaBJIEHH B pas3JIMUHEE (QapMalleBTUUEeCKUE
bopMEL OJIA ULeJyleM BBeleHMsa. B  kauecTBe TMOOXOOAMNMUX KOMIIOBUIINMN
MOTYT TIPUBOOUTECHA BCe  KOMIIO3ULINM, OBBIUHO TIIPMMEHSEMBIE  IIJIA
CUCTEMHOT'O BBeIOeHUA JIeKapCTBEHHHX CpencTs. g  [noJiydeHus

@apMaHeBTquCKMX KOMIIO 3ULIUM 10 HacCToAleMy MBO@peTeHMD



9@@@KTMBHO€ KROJIMYeCTBO KOHKPEeTHOI'O COeIMHEeHNMA, Heo®43aTeJIbHO B
@opMe COJIN IIprnMcoeirMHeH1Ad, B KauecCcTee AKTVMBHOTIO VMHIT'pelllMeHTa
O@%GHMHHDT B OIOHOPOIOHYIO CMeChb C @apmaueBqueCKm IMIpreMIIEMEIM
HOCHUTeJleM, Inpn STOM HOCUTeEJIb MOXeT I[IPMHVIMaThb ImMporoe
pasHoobpaszure GopM B BaBUCUMMOCTM OT GOpPMHI IIpelapaTa, HeOoOXOOMMOM
0jsa BeeneHuda. lLejecooBpa3Ho, UYTOOHE JTaHHEEe OQapMalleBTHUUECKUE
KOMIIO3MLIIMM HaXOIOWMJIVMCH B BUIOe eHMHMqHOﬁ ﬂeKapCTBeHHOﬁ @OpMH,
HOHXOHHMGﬁ, HaliprmMmep, OJIa IIepopallbHOIT'O, PeKTaJIbHOT'O WJIN
JPeCKOXHOI'O BBeIleHMA. HaanMep, I1pn ITOJIYUYEeHUN KOMHOSMHMﬁ B
IepopallbHOV JIeKapCTBEeHHOM ¢QopMe MOXeT IIPMMeHATbLCS Jiodas u3
O@merMHHTHX @apMaHeBTquCKMX cpen, TaKad Kak, HaIllpuMMep, BoOOa,
TJIMKOJIVL, MaclJla, CIIMPTEI W T.II. B cilydae IIepOpalJIbHEX KMOKUX
IIpeliapaToB, TaKVMX KaKkK CYyCIIeH3UNM, CHUPOIIEIL, HaCTOﬁKM, SMYJIBCUNM U
PacTBOPEH, VI  TBepPOEX HOCMTeﬂeﬁ, TaKMX KakK KpaXMalJlHl, caXapa,
KaoJIMH, pa30aBuUTeNM, CMas3HBallyMe CpelCcTBa, CBA3YyKIMe, CpelcTBa
OJId VYJIy4dIlIeHMA pacliagaeMoCcTrM M T.II. B CJIydae IIOPpOmMKOB, IIMJIKJIE,
Kancyyq u TabjeTok. Bjaromapa CBOeM HNpOCTOTe BREeleHUA TablIeTKU U
KalCyJkl OpenCcTaBJIART cobon HauboJee IpennouYTUTeJIbHEE
I1epopaJiIbLHEE @OpMH S IVMHWMIIEL JOSMPOBaAaHMA, B cllydae KOTOPEX
OUEeBMIOHO IIPMMEHAKTCA TBEPIIEe @apmaueBquecmme HOCUTeJIN. Takxe
BKJIOUEHH  IIperapaTH  TBeplol  GOpMEH, KOTOPEE  He3amoJII'o IO
IpUMeHeHuI MOTYT OHTBH IIPeBpalleHE B XMOKMe QOpMHEI. B KOMIIO3MLMAX,
IIOOXOOAmmMX OJIA YPeCKOXHOTI'O BBelleHIMA, HOCUTeJIb HeoBa3aTeJIbHO
BRJIOUYaAeT CpeInCTBO YCUIIEeHM A IIPOHMKHOBEHMA M/MHM ImoonxXonodmee
cMauuBawiee CpencTRBO, HeoBA3aTeJILHO KOMOVHMPOBAHHOE c
ITOOX OO AMyIMIL HOGaBKaMM Jrro o IIPMpPpOoOOEl B MMHIMMAJIBEHEX TIIPOIIOPLIMAX,
IIpm STOM HOGaBKM He OKa3HEHBakT HMKaKOI'O 3HaUMTEJIEHOI'O BPEeOHOI'O
BOSHeﬁCTBMH Ha KOXY. YKasaHHBE ,JIO@B.BKI/I MOTYT obJjleryaThb BBeIleHlNe
B KOXY M/MHMI MOT'Y'T OBITE  I1OJIE€3HBEIMU OJIA  TIOJIYUeHUMA HeOGXOHMMHX
KOMHOSMHM%. HaHHHe KOMIIO B3I MOTYT BBOIMUTHECH PasJIMYHEIMI
IIyTAaAMM, HaliprMep, TarkVMM KakK dYepes TpaHCHepMaﬂbHHﬁ IIJIaCTEIPE ,
TOUEeYHO, B B OE Mas3nm. CoenmHeHUSd I1O HacToAdmeMy MSO@peTeHMD
TarkXxXe MOI'YT BBOIMTECA IIOCPeICTBOM MHI'AQJIALIVM WMJIN MHCV@@HHHMM I1pn
ITOMOIIN criocoboB u COCTaBOB, IIPVMMEHAEMEIX B HaHHOﬁ obJjlacTu IJIA
BBelleHMA TaKVMM IIYyTeM. TaxkuMm O@paSOM, B OCHOBHOM COeIVMHeHMA IIO

HacCcToAlleMy MBO@peTeHMD MOTWYT BBOIMTBECA B JIeTK1e B @opMe



pacTBopa, CYCIEeH3UM WM CYXOT'O IIoOpOollKa.

OcoBeHHO NIPennouTUTEJIbEHO cocTaBJIeHUE BHIIEeYKa3aHHHBIX
bapMalleBTUUECKMX KOMIIO3UMLMM B eIMHUUHOM JIeKapCTBEeHHOW QopMe OJIid
[IPOCTOTE  BBEeIEHMS U  PaBHOMEPHOCTM  NO3MPOBAaHUA. EnmMHMUHasA
JekapCcTBeHHasa ¢GopMa, I[IpuMeHdgeMasd B ITaHHOM IOKyMeHTe, OTHOCUTCH
K QUBUUECKM OTHEJIbHBEM eOMHMIIaM, IIOOXOOANMM B KaueCTBe EeOUHUUHEX
OO3UPOBOK, IPM DSTOM Kaxiasd eIMHMIIA COOEePXUT IOIpeldBapUTesIbHO
YCTaHOBJIEHHOE KOJIMUEeCTBO AaKTMBHOTO MHIpPelIMeHTa, pacCuMTaHHOe
OJIS TIOJIYyUeHMS XeJlaeMOT'O TepalleBTUUeCcKoTo »dpdekTa B COUeTaHUUM C
HeoOXOOMMEIM bapMalleBTHUYECKMM HOCHUTEJIEM. [TprMepaM TaKUX
e OIVMHWYHEIX JIeKapCTBEHHEX dbopm ABJIAKTCSA TabJeTKU (BrIIIOUA A
TabJieTka C HaCeuKoV MM TadJIeTKM, IIOKPHTHEe OOO0JIOUKOM), KaICyJH,
IWJIONN, nmakeTe JJIA IIOpOomKooBpasHOoT O NIponyKTa, [JIaCTUHKMA,
CYTIIO3UTOPUM, WHBELIUPYEMEE PacCTBOPH MIM CYCIEH3UM M T.II., U UX
OTIeJIbHOE KpaTHOE KOJMUEeCTEO.

CreuMaJIMCTH B 00JlacTKM JeueHUS UHOEeKILIMOHHHX 3abojieBaHUM
CMOT'YT OINPelelJIUTh 20PeKTUMBHOE KOJMUECTBO MCXOIOS M3 pPe3yJIbTaToB
TeCTOB, IIPelCTaBJIEHHHX HOaJiee B IaHHOM JOKyMeHTe. B OCHOBHOM
OpennojilaraeTcHd, yTo  20heKTUBHOE CYTOUHOE  KOJMUECTBO MOXeET
COCTaBJIATH oT 0,01 0o 50 MI'/KTD MaCCEL TeJa, BoJiee
npennoururesgbHo orT 0,1 mo 10 Mr/Xr Macce Teja. MoxeT OHBTb
1eJjiecooBpa3HEM BBeleHMe HeoOxXOoOMMOM IO3H B BMIe MOBYX, Tpex,
yeTHpex WM 0o0Jiee UYacTeM OO3H IIPpM I[IOOXOOANMX MHTepBajlax B
TedueHMe OHS. YKa3aHHBEEe YacTM OO3E MOI'YT COCTaBJATBCS B BUIe
eIVHUUHEIX JIEKAPCTBEHHEX QOPM, HalpMMep, comepxamyx oT 1 mo 1000
MI', ¥, B 4YacTHocTM, oT 5 pmo 200 MI akTMBHOT'O MHITpPeIMeHTa Ha
eIVHULY JIeKapCTBEHHOM QOPMH.

TouHad HOO3UPOBKA M YaCTOTa BBEIEHMS 3aBUCUT OT KOHKPETHOTO
IPMMEeHSIeMOTO CcoeamMHeHUsa QopMyJiH (I), KOHKPEeTHOT'O COCTOSHUSA,
nonJjiexamero JIeUeHMI©, TSKeCTM COCTOSHUMA, IIoOJieXxalmero JIeUeHUo,
BO3pacTa, Beca ¥ o00mero OQU3MUeCKOTO COCTOSHMA KOHKPETHOTO
maluMeHTa, a Takxke OpyToM JeKapCTBEeHHOM TepaluM, KOTOPYID MOXET
[IPOXOIMTE UYEeJIOBEK, UTO HABJISETCSH XOPOIMO M3BECTHHM CIelMaJlucCTaM B
OaHHOM odJjlacTu. BoJjee TOT'O, OUEeBUIOHO, yTo 20deKRTUBHOE
KOJIMUECTBO MOXET OBITbH CHUMXEHO WM YBEJIMUYEHO B 3aBUCHMMOCTHU OT

PeakrlmM dYeJiOoBeKa IIPpoXonoAmeIro JIedeHNre U/ Ma B 3aBUCUMOCTMU OT



OLL€HKM Bpaua, IIpeOIiMCeEBaKmeIro COeIIVMHEHNA 10 HacToAdmeMy
MBO@peTeHMD. TaxuMm O@paSOM, BEIIEYIIOMAHY TEIE IValla30OHEL
9@®GKTMBHOPO KROJIMYeCTBa ABJIAIOTCA TOJIBKO PeKOMeHIOallMAMM WM He
INpedHa3HaYeHE IJIA OI'PaHMYEeHNMA B TOM WMJIM WMHOM Mepe obbpeMa WIINn
IIPMMEHEHMA HacCTOAmMeI'O MBO@peTeHMH.

OKCIIepUMeHTaJIbHada 4JacThb

OBmas cxeMa IIOJIYUEeHMS KOHEeUHHX coeIMHeHMuM (crocod® 1)

NC

INHZ NC | N> O N | N\> _______ n

. N

NC” “NH, CH(OEt), NC” “NH, GenaunammH  HoN NBS, Tro
AVOKCaH

NC

HNT N - cl | >—Br oo - N, N5
CCLCN Cl N 0 >
gL N CH;0Na -~ NN
S 3 Cl CH3OH

O\

P m/k
2. LiOH, Tr®, Bopa 0 ) R )K(NHz O
1

N
R, O NH,AC NH
Tonyon R,

NC:[NHZ CH(OEt)5 NCINVO\/
NC” “NH, AuoKoaH NG NH,

A-1

[lIoJlydeHre IPOMEXYTOUHOT'O coenrHeHus A-1

IrMaMMHOMAJIEOHOHUTPMII (6 I', 55 MMOJIB) U TPUATUIOPTOOOPMMAT

(9,2 My, 55 mMoJb) cMemmBaJu B 1, 4-nuokcaHe (95 MJI) M HaT'peBalu



B YCJIOBMAX I[IE€PETOHKM IO Tex IIop, IIoka He cobpaimm 65 mia 1,4-
IMOKCaHa/®TaHoJla. PeaKIUMOHHY CMeChb OXJaxnalJld IO KOMHAaTHOM
TeMIlepaTyphl ¥ PacTBOPUTEJIL BHIapMBaldM B  BakyyMe. OCTaToOK
oumMmaJM C IIOMOIBI KOJOHOUHOM XpoMaTorpadmum C IIpMMEeHeHMEM
TpaiueHTa 25% »TumjlaleTaT B IIeTPOJIEMHOM 50Mpe C I[oJiydeHumeM 5 T
A-1.

NC

NCINVOV B6eH3MnamuH IN\>
NC NH,

A1 B-1

[IoJlydeHre POMEXYyTOUHOTO CcoenMHeHmsa Bl

BeuswujgaMma (2,86 ™I, 26,3 MMOJB) »J0OaBJAJM IO KallJlIAM K
pacreopy A-1 (4,1 r, 25 MMOJb) UM aHWIMHa IugpoxJjiopuma (50 Mmr) B
3TaHoJIe (80 wI), nepeMemueas opu 10°C. PeaKUMOHHYID CMecCh
IepeMemBajJM IOIPpM KOMHATHOM TeMIepaType B TeueHMe 18 dYacosB.
PeaKLUMOHHYK CMeChb »JoOaBJAJM IO KamjgaM k 1M NaOH (50 i),
nepememveas oOpu 10°C, ® IIOJIYYeHHYID B pes3yJjbTaTe CYCIeH3UD
IepeMemyBajJM IOPpM KOMHATHOM TeMIepaType B TedeHMe 18 dYacoB.
TBepOuM TNPOOYKT cobupaldM  OuIIbTpaluen, IIPOMEBAJIM BOOOM U
BHICYMIMBAJIM B BakKyyMe. TUTyJIbHOe coemuHeHMe B-1 (4 1) nojydajau B

BYIEe TBepHOI'0 BelleCTBa NpaKTUUeCKM OeJloro LBeTa.

NC N NC N
I » NBS, Tr® IN\>‘Br
N

— >
H,N HoN

B-1 c-1

[TosmyueHUe IIOPOMEXYTOUHOI'O COE€IVMHEHNMA c-1

N-6poMocyKUMHMMMUO (4 1T, 22 MMOJB) IO 4YacTaM OOOaBIAIM K
cycneHzum B-1 (4 v, 20 mMmoJyb) B TI'® (50 MII) M peaKLUMOHHYK CMECH
IepeMemBajgM OPM KOMHATHOM TeMIepaType B TeueHue 10 MHUHYT.
PacTBROopMTEJIb BHIIAPMBaAJIM B BaKyyMe M OCTATOK BKCTpalMpoBaJM U3
HACHIIEHHOT'O BOIOHOTO pacTBopa NaHCOs; (50 mi) c szTuiaauneratom (300
MII) , BHCymMBaJIu Hal Na S04, TBepIhle BeMecTBa YIalalu (OuJbTpaluen
M PacTBOPUTENIM U3 (UIbTpaTa YyHOallajyM I[OIPpM IIOHMXEHHOM IaBJIEHUMN.

OcTaTok oumIaIm C IIOMOIIEBI0 KOJIOHOYHOM XpoMaTorpadpmum C
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IIPMMEeHEeHeM TI'pallleHTa IMXJIOpMeTaH - 5% MeTaHOJI B OIMXJIOpMEeTAaHe .
Hannyunme @paKHMM OO BEeOIVHAIIN, pacTBOpHUTEIIN yoaJidaJinm I1pn

IIOHMXEeHHOM IOabBJIEHUM C IIOJIYUYEeHNMeM PO30BOI'O TBepIOOI'O BeleCTBa c-1

NC Cl. Cl NH,
>%1—c:N
I >—sr g )I Y—8r
H,oN N —————————)—(n\+/l\

0%003

(3 ).

CcA D1

[IoJlydeHre OPOMEeXYyTOUHOTO coenmHeHms D-1

TpuxJjiopalle TOHUTPWUII (4,8 T, 17,3 w™MMOJIB) OoBarJIaIn K
cycnenzum m3 C-1 (4 r, 14,4 mmosib) M Cs,CO3 (9,4 1, 29 MMOJIB) B
ToJiyoJie (50 MJI) M peaKIMOHHYID CMecCh IIepeMelMBaJIM IIPpYM KOMHAaTHOM
TeMIIepaType B TeueHre 48 uyacoB. JlaHHy® CMEChb BHJIMBAJIM B BOIY
(100 ™MJI) ™M D»KCTparMpoBalM 3TuialeTaToM (3x50 MI), BHCYMNMBAaJK
Han Na,S0O,, TBepOHe BelecTBa YyIOaJdaar OuIbTpalMver U (UJILTPAaT
KOHIIEHTPUPOBaJIM B BakyyMe. OCTaTOK CyCIeHIVMpoBaJiM B 3TaHoJe (20
MII) ¥ IepeMelMBaJM IIPpM KOMHATHOM TeMIlepaType B TeueHMe 2 YacoB.
[loJlydeHHOe B pe3yJibTaTe TBeploe BemMecTBO cobupanu OuIbTpaluer U
[IPOMBEIBAJIM METAaHOJIOM C IIOJIydeHMEeM IpaKTUUeCKu OeJIoTO TBepOoI'o

BemecTra D-1 (2,7 1).

/

NZ /%j:
cl | MeONa, MeOH —O 5 /
CI\\+//L§
N
! e @
D-1 E-1 F-1

[IoJlydeHre OPOMEXYTOUHOI'O COeOMHeHMs F-1

MeTokcun Hatpud (2,4 v, 0,06 MoJb) »HoBOaBIANM K CYCIEH3UU
D-1 (5 r, 12 wMmMmoJdb) B MeTaHoJe (100 MJI) M peaKUMOHHYK CMEeCh
HarpeBaJM C OOpaTHHM XOJOIMJIIBHMKOM B TeueHre 16 uyacoB. CMech
oxJlaxmalau B JleggaHou ©OaHe U TacuJM pPeakKLuuio BOIOOM. MeTaHOoJ
BHIIAPMBAJIM B BakyyMe M OCTATOK BKCTparMpoBaJiM BSTUIIALIETATOM.
OpraHMYeCcKMM CJIOM BHCYMMBAJM M KOHIEHTPUPOBAJIM C IHoJydeHreM F-1

(4,6 I HEOUMIIEHHOT'O IMpPOoOyKTa) .
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NH,

§
N/
: ,/O X | hPCZO
6 H. HCI N
o)

Y

[TpoMeXyToOUHOE coeIMHeHMe F-1 (4,06 T, 15 MMOJIb )

NH,,
NJIN/
| >0
//O\W/L§N N>—_
o)

F-1 G-1

[ToJlydeHre IPOMEeXYyTOUHOTO coenmHeHmsa G-1

cycrneHmoupoBaJIuM B 6 H. HCl (BomH.) (75 MJI) M peaKLUMOHHYK CMeChb
IepeMemBajJM B TeueHMe 32 YacOB IIPM KOMHATHOM TeMIepaType.
OaHHYID CMeCh HeMTpaJlM30BaJM aMMMaKOM U IIOJIYUEHHEM B pe3yJbTaTre

ocalok cobupaau OUIbLTpalyel M IPOMHEBAaJIM BOOOM C HoOJydeHreM G-1

(3,2 1m).

\H NH,
2 4 N
| )=o _ HO AN A~
O X N - N
N 2 H. NaOH o
0 \\Q MeOH
G-1

[IoJlydeHre IMIPOMEXYyTOUHOTO coeamHeHmsa H-1
2 H. NaOH (BomH.) znobarjsailM K pacTeopy G-1 (1 1©, 3,34

H-1

MMOJIB) B MeTaHoJie (50 MJI) M peakKUMOHHYK CMeCh lIepeMellMBajiM IIpU
KOMHATHOM TeMIepaType B TeueHMe 2 YacoB. MeTaHOJ YyHOaldaau IIpu
IIOHWXEHHOM IOaBJIEHUMM M PeaKLUMOHHYID CMeChb I[IOOKMCISAIM 0o pH 2 cC
noMomelo 2 H. HCIL (BoOoH.) . IlOJYYeHHEI B pPes3yJibTaTe ocaloK
cobupaln OUIILTpalrMed M OPOMHBAaJM BOOOM C nojyuenumem H-1 (0,95

T).

0 NH;
NH, NH,

H
N7 N -HC
HO X | J ©
N EDC-HCI, nu

H
v)&“jﬁ\\ | )=o
> N N
pyanH o) \\©
0 \\© MUWKPOBOJSIHbI, 40 MUH,
1100C

H-1 1-1

[IoJlydeHre OPOMEXYTOUHOTO coenrHeHms 1-1

Cmecr m3 H-1 (500 mMmr, 1,4 MMOJIB), aMMHOKeTOHa 2 (284 wr,
1,6 mmosp) m EDCI (460 wMmr, 2,4 wMvmoJIbE) B nupunmbHe (10 )

HarpeBaJM B MMKPOBOJIHOBOM IHeum mo 110 rpanycoB C B TeueHume 0,5
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yaca. CMeChb KOHLEHTPMPOBAJM C IIOJIyUYeHMeM HeOUMIeHHOIT'O IIPpOoOyKTa,
KOTOPEM [OPOMHEBAJM aleToHUuTpusoM (10 ™M) ¥ XOJOOHOM BOOOM C
[IOJIYYEHMEM IIPOMEXYyTOUHOT'O CcoeIMHeHMdaA I-1 B BuUIOe I'PA3HO-0€JIOTO
TBepnoro BemecTBa (0,5 1m).

CoenuHeHMre 1

H2N H2N H

N0
\f

N NH,OAc N7\ N

— o —
(e} V>7’4$L,NH
I-1 1

NH,OACc (5 T') BHOCHMJIM B COCYIO M HaT'peBaJlM B MacJgdHOM ©OaHe
0O IJlaBJieHMA. 3aTeM nobarjgaam 1-1 (100 MI') M peaKUMOHHYK CMeCh
HarpeBaJM B MMKPOBOJIHOBOM IIeuM B TeueHMe 1 dYaca Inpmu 180°C.
CMeChb BEUIMBAJM B BOLY M DBKCTpalMpOBaJiM CMEWAaHHEM OplaHuYeCKUM
pacTBOpPUTEJIEM (IMXJIOpMEeTaH : U30MNIPOIIaHOJl 3:1, 2x60 MII) ,
BHICYIIMBAJIM W KOHIEHTPUPOBaJM. HeoUuMmeHHHM OPpOIOYKT OUMmaJu C
IIOMOIUIBI0 npenapaTuBHOM B3XX (BEICOKO2DOEeKTUBHOM KUOKOCTHOM
XxpoMaTorpadum) C TIOJIyUdeHUMEM XeJITOT'O TBepHoI'o BemecTBa 1 (105
MI') .

CoenmHeHHMe 2

H,N H
_0
% w/
- N@
N
N\
N _NH

2
CoenmMHeHMe 2 CHUHTE3MPOBANIM COTJIACHO Ipolledype IJSA CUHTe3a
coenmHeHMsa 1 (230 wMr).

CoenuHeHUe 3

H,N H
N_ o
7 s
S avey
N
N\
. _NH
3

CoenuHeHue 3 CHUHTe3NVpOBaJIM COIJUVIaCHO IIpoliengype OJIA CHHTEe3a
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coenmHeHMsa 1 (205 wmr).

Ofmas npolelypa NOJIYyYeHUS aMMHOKETOHOB

Ofmasa XuMMUecKasa cxeMa

O SOCh, O CHzN, O HCl/gnokcaH O
R—( --------- > R—( -------- > R—<_ -------- > R—<—
OH Tonyon, Cl Et,0O, 0°C —N=N TI®, 0°C Cl
AednermmpoBaHue
1 2 3 4
NaNs 4/<O_ Ha, PA/C o
-------- St
,D.MCO, N3 MeOH NH2
KOMHaTHasd
Temneparypa 5 6
Kap6oHOBY® KMCJIOTY (1) IpeRpamamnT B COOTBETCTBYIOIMI
XJIOPAHTUIPUI 2 C IIOMOIILIO TUOHUJIXJIOPUIA . Taxkxe BO3MOXHO

IIPMMEHEHNMEe IPYITHVX XJIOPHMPpYKIMX CpedCTB, HallpMMep, ORCaJIMJIXJIOpHMIa

W OKCHUXJIOpUIA bocoopa) . XJIOpaHIuaopnun (2) oOpabaTeBanT
I11a30MeTaHOM opu TIOHWKEHHOMU TeMIlepaType c IOJIydeHMEeM
Iora30KeToHa (3). [ImaszsokeTOH (3) IIpeBpallalkT B aJibda—XJIOPKeTOH

(4) TmocpenCTBOM IIPUCOEOMHEHMA XJOPUCTOBOOOPOIHOM KMCJIOTH IIpU
HM3KOM TeMiepaType. XJOp B albda-xXJOpKeTOoHe 3aMemainT a3umoM (4)
M3 COOTBETCTBRYKIMEI'O MCTOUHMKA asuia, [NOOOOHOTO HaTpMa a3umoy, B
IPUCYTCTBUM, KaK OpaBUJIO, OUIIOJIAPHOTO alpOTOHHOTO PaCTBOPUTEJIH,
Hanpumep IMCO.

[loJslyyeHre aMMHOKeTOHa 1

CxeMa peakKUumum

80012 O CHzN O HCl/anokcaH O

To"yon Cl Et:0,0°C —N=N Tr®,0°C Cl
,q,ed)nerMMposaHme

LN M __HaPUC
" awco, MeOH O_<_
KOMHaTHas NH; HCI

Temnepatypa E .

Sran 1. K pacrBopy A (15 1, 0,13 mMons) B TOJyoJe (50 i)
notasjyaau SOCl, (15 my) . PeakKUMOHHYI CMeCh HalpekBaJiM C OOpaTHEM
XOJIOOIMJIBHUKOM B TedeHMe 5 uyacoB. ToJyoJ yHaldalM IpY IOHWXEHHOM
naBJieHUM. lloJlydyasy XJIOPaAHTUIPUI B BMIEe KOPUUHEBOM XUIKOCTH (16

) u HelloCpedCTBEHHO IIPVMMEHAJIM Ha djelyiileM sTalle.
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Sran 2. K pacteopy B (16 1, 0,12 MOJNB) B IMDTUIOBOM 30UpPE
(100 ™) mobaBiasanm CHN, (200 M) mpm 0°C. PeaKUMOHHYID CMecChb
IepeMellBaJiM B TedeHMe 2 U, TIIpPM OaHHOM TeMIepaType. 20up
yoaJiaa B BaKyyMe IIpM KOMHATHOM TeMlepaType. I[IPOOyKT OUMIan C
moMomsilo  piem-xpoMaTorpadrm (cumkaresb, RJI0EHT:  IIeTPOoJIeMHLIN
s¢oup:sTuauerar 10:1) ¢ nojgyduenHumem C (12 ).

g-amp (CbCls;, 400 MIu): & (Mm.m.) 5,18 (mmp.c, 1H), 2,65
(mmp.c, 1H), 1,45-1,81 (M, 8H).

Sran 3. K pactBopy C (12 1, 0,096 ™Momp) B TI'® (65 M)
nobaBJjdaau o kamjaaM 4 H. HCl/mnokcan npu 0°C. Peaxkuumo
KOHTPOJIMPOBaANIM C mHnoMmomeio TCX. PeakKlMio HeMTpalM30BaJM C IIOMOIBLIO
NaHCO; (Hacem. BOOH.). CMeCh DKCTpal'MpoBasiM sTujlaueTraToM (2x150
MJI) , BHCYIMBaJIM ¥ KOHLEHTPUPOBAaJIM C NoJiydeHuem D (11 1) . IJaHHHM
IPOOYKT Cpas3y Xe NPUMMEHANM Ha CJIenynleM sTalle.

‘H-sMP  (CDCls, 400 MIu): & (m.m.) 4,10 (c, 2H), 3,04
(kBUHTET, J=7,3 T'u, 1H), 1,54-1,87 (M, 8H).

Sran 4. K pactBOpy D (7,3 1r, 0,05 mMomp) B IMCO (30 M)
mobasigsgaiam NaNs (3,9 1, 0,06 wMoJiB). Peakuuwn I[epeMellMBalil B
TeUueHMe HOUM M KOHTpoJiMpoBasiM C nomompi TCX. PeakKIMOHHYI CMECH
BEHUIMBAJIM B Bomy (50 M) M »BKCTparMpoBaJlM »TuialeTaToM (2x100
MJI) , BHICyNMBaJIM Hall CyJbdaToOM HaTpUL, YIOaJlalM TBeplble BelleCTBa
oyTeM (QuIbTpalUMM ¥ YyLOaJdaduM pacTBOpUTenM U3 (uiabTpaTa I[IpH
IIOHMXEHHOM IaBJjleHuM. HeouumeHHBM OPOOAYKT YIaJAJIM C IIOMOILIO
XpoMaToTpaduy C cuamKareseM C IIpMMeHeHMeM TpalueHTa IIeTpPOJIeVHBM
20Up - sTUIalleTaT C HOoJdydeHueMm E (5,28 ).

‘H-sIMP  (CDCls, 400 MIu): & (m.;m.) 3,93 (c, 2H), 2,83
(kBUHTET, J=7,3 I'u, 1H), 1,56-1,84 (M, 8H).

Sran 5. Cmecr E (3,28 r, 0,02 m™MoJb), koHL. HC1 (1,8 w™i,
0,02 mosr) m 1 T Pd/C (10%) B 30 MJI MeTaHoJla IepeMellrBaJli B
TeueHMe HOUM B aTMochepe BoImopoma npu 50 oyHTOB/KB.mouM (344,7
klla) . PeakKUVMOHHY CMeChb QUIBTPOBaJM M KOHLEHTpUMPpOBalML C
[IoJIydeHMeM aMMHOkeToOHa-1 (2 1).

‘H-sIMP  (MeOD, 400 MIm): & (M.m.) 4,03 (c, 2H), 3,01-3,12
(kBUHTET, J=7,3 T'u, 1H), 1,67-1,98 (M, 8H).
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AMMHOKETOH-2

0
1——NHZ,HC|

AMUHOKETOH 2

AMMHOKETOH-2 TIIOJIyYaJlM B COOTBETCTBMM C [OIPOLedypoM mJs

[IOJIYUYEHMA aMMHOKeTOHa-—1.

O~
NH, ,HCI

AMUHOKeTOH 3

AMMHOKETOH 3

AMMHOKETOH-3 TIIOJIyYaJlM B COOTBETCTBMUM C MNIPOLeOypOoM mOJId

IIOJIYUEeHIMA aMMHOKeTOoHa—1.

OfBmasa cxema IIOJIyUeHUS KOHEUHHX MNPOOYKTOB (crnocob 2)

R N HoN N ' H,N H
(S= N} o
N~ N F}N\ N7\ T HCI, anokcaH N7\ \F

Br R N
= N A 2N\ 6l Avokeal !
\gLY - N‘X\N \,Q ) " \@
N EtONa, EtOH = =
HoN R1/S\/N\R R1/<\(N\
3

Ra R,

Ry

lTosmydyeHMe coelmMHeHUsS 4
=N H
-
A Nl \7;0
H

\
Br - N
X\W/ - N\Q\N \,@
N\@ NHs 7 H. 8 MeOH =
H,N {\/NH

C-1 4

Cmecr C-1 (1,6 1, 5,78 MMOJIb) (ee CHMHTe=R oOIMCaH B

W020060117670 Ha cTpaHuLuax 59-60: “lloJyueHue 6, 7 m 8”7,

COOTBETCTBEHHO, oJis [IOJIy4YeHU A 5 aMmMHO-1-0eH3MI-2-0poM—1H-
MMIa3o0Ji-4-kKkapOoHUTPMIIA ) M 2-LMaHO-MMMIasz0Jla (592 w™mr, 6,35
MMOJIE) B NH3/MeOH (7 H.) (60 wMJj) nepeMemmBagIu nOpu 140°C B

TedeHrMe 48 dYacoOB B peaKTOpe BHCOKOTC IaBJIeHMA. BrOapuBalu
PacTBOPUTEJE . HeounmeHHoe COeIMHEHNE OUMILaJIN C IIOMOIIBIO
KOJIOHOUHOM XxXpoMaToTrpadum uUepes KOJIOHKY C cCcuIukarejgem (15-40
MxM, 40 1) B DCM/MeOH/NH,OH 97/3/0,5-95/5/0,5) ¢ nojgyuyeHUeM

coemmHeHus 4 (78 Mr, BHxXOIO 4,4%).
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AHbTepHaTMBHBIﬁ CHMHTe3 coenmHeHusa 1

\f

Si—

N N N
::\\ﬁLﬁr,Br EtONa/EtOH __(k:N \__<C:i>
N > N—
HoN \—<C:> 2-HCI (37% B H0) V7/4§/NH
NaF, TF&/MeOH

C-1 1

Sran 1
EtONa (904 wmr; 13,3 wMMOJIB) »Oo0aBJIAJIM K pacTBoOpy 2-
LMaHOMMMIAa30JIa I-1(0,7 T; 2,06 MMOJIE ) u IPOMEXYTOUHOTO
coenuHeHmsa C-1 (736 w™Mr; 2,66 wMMoJgib) B EtOH (30 ™). CMech

nepeMemrBaau npu 90°C B TeueHMe 16 u. YOajlsdldM PacTBOPUTEJIL IIpU
IIOHVKEHHOM IaBJjleHUM. HeouumeHHEM HOPOOYKT OUMIAIM C IIOMOMLI0
npenapaTBHOM XX  (KMOKOCTHOM XxXpoMaToTrpaduu) (S1IOH c 3epHaMmu
HeOopaBUJIbHOM ¢opmel, 45 © Merck, nomBwxHas ¢pasza oT 97/3/0,1 mo
95/5/0,5) c IIOJIyUeHMeEM 0,51 T SEM-3alumeHHOTO STOKCHU-
[IPOMEXYTOUHOT'O  COeOVMHEeHMA B  BHIEe  CBEeTJIO—XeJITOI'O  TBepOoTo
BelleCcTBa (BEXOID 38%) .

BOXX Rt (Bpemsa yoepxuBaHudg) (MuH.)=7,45; MC M+ (H"): 506
crnoco® (v2003v2002)

STan 2
NafF (170 wMr; 4,05 wMMoJIb) »DobGaBjdaiM K pacTeopy SEM-
3alMEeHHOTO STOKCHU-IIPOMEeXYyTOUHOTo coemmHenmus (0,41 1©; 0,811

MMOJIL) B TI'® (28 wMi), HC1 (37% B H,O) (28 M) m MeOH (10 wI).
CMech nepememuBaJM IIpu 40°C B TeueHme 16 u. CMech oxXJaxmaJu OO
KoOMHaTHOM TeMmnepaTypu (RT) m pobaBagaiam 10% pacTBop Ko,CO3 mo Tex

rnop, TIIOKa PH pacTBOpa He CTaJl MeJIOUHHM. BOIHHI CJIOM HaCHIIAJIN

nopomkoM K,COs M HOPOOyKT sSKCcTparupobaiau DCM/MeOH (5%) (3 pasa).
OBbenMHeHHHe oOpraHMuUeCcKMe CJIou BEHICYIIMBAJIU Hano MgSQy,

OuIbETPOBANIM W  YIAJAJIM PacTBOPUTEJIL I[IPM  I[IOHMWKEHHOM HOaBJIEHUN.
HeouumeHHEM HOPOOYKT OuMmaaM C nOoMombk XX (SiOH < 3epHaMmu
HenopaBuUIbHOM dopMmel 15-40 MxM, TOIBMXHasd dasza DCM/MeOH/NHs; BOOH.
or 95/5/0,5 mo 90/10/0,5) c noaydeHueM 120 MI' coemMHeHMsI 1 B

BUIOe OeJioro Iopollka (Buxonm 43%).
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CuHTe?S3 ITODOMEXYTOUWHEIX ITPOIOYKTOB 2-1MaHOVMMM I a30Jia

CuHTe?S3 IIOOMEXYTOUWHOI'O COE€IOVMHEHNMA J-1

-
- o_ _Cl
$ N \?i\/ ~ J/j
QO N NH; 7 H. B MeOH
n 0 N L o
OV b SN 5
1 NaCN, EtOH N NaH/Tr & />
J-1 N
-1a J-1b
N
S
BroN f/j
,/o
DMAP, AM®A N
)—eEN
N
J-1
NaCN (360 MI'; 7,35 MMOJIb ) noBaBJIgJIn K CYCIIeH3UNA
LIUKJIONIPONaHKapOKocalsIeruna (5 T; 71,3 MMOJIE ) "

TO3MJIMEeTHMIM30oUMaumuoga (13,7 1, 69,9 wMMvose) B EtOH (200 wMi).

[IOJIyUeHHYI0 B pPe3VyJIbTAaTe CMeCh IIepeMeNMBaJM B TeueHMe 1 4Y. IIpU

KOMHATHOM TeMIepaType. PacTBopUTeNb YVIAJadIM OIpM IIOHWMXKEeHHOM
OaBJIEHUM M OCTATOK IIPOMHBAJIM CMecbld TenTaH/séup (1:1). BeXxeBHl
CYyxXOM IOPOWOK IepeMemMBau B NHs/MeOH 7 H. (480 mMj; 3,36 MOJIb)

M CMecb IepeMemyeBaiu onOpu 100°C B CTaJJbLHOM COCYHE BHCOKOTO
oaBJIeHMS B TeueHuMe 16 4., CMechb oOXJaxnoajgu OO KOMHaTHOU
TeMIlepaTyphl M PacTBOPMUTEJIL BHIIAPMBAJM I[IPM IIOHMWKEHHOM IaBJIEHUN.
iPr,0 pobaBidaiM K OCTaTKy M TBepHoe BeleCTBO OTOUIILETPOBHBAJMN.
OUIILTPAT BHIIAPUBAJIM IOCYyXa M HEOUMIEHHHY OIPOOYKT ouMumaJu C
IIOMOMEBID HIpenapaTuBHOM XX (S1i0OH Cc 3epHaMyM HelpaBUJILHOM dopmel 20—
45 mxM, 1000 ©» DAVISIL). IlomBmxHas ¢aza (0,5% NH4OH, 94% DCM,
6% Me(OH). OTOupaliM OUMIIEHHYK OQpaKLUMI M BHIIAPUBAJIMU OO IIOJIYYEHUHA
4,9 T OpoMexyTOuHOTO coelMHeHMsa J-la B BHMIe KOPMUHEBOTO MacJa
(65% BHIXONO) .

lgy-gmp (IMCO-d¢, 400 MIm): & (M.»m.) 8,60 (mmp.c, 1H), 7,58
(¢, 1H), 6,76 (¢, 1H), 1,85 (m, 1H), 0,86 (M, 2H), 0,71 (M,
2H) .

J-la (4,84 r; 44,8 wmvoJb) B TI'® (60 wMjI) @pmo®aBJjgsIM IIO
KamjiaM k cycrneHszum NaH (1,97 1; 49,2 Mmmose) B TI'® (200 MiI) npwm
o°c B aTMochepe N,. CMecChb lepeMellnBajin Ipu KOMHaTHOM

TeMIlepaType B TedeHue 30 muuH. m SEM-CL (9,9 miu; 55,9 MMOJIB) B
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TT'® (20 M) moBaBiasaaM o kamaaMm opu 0°C. CMech HepeMellMBalv IIpU
KOMHAaTHOM TeMIlepaType B aTMochepe N, B TeueHue 16 u. JoBaBJIAIM
BOOYy M BKCTparuMpoBaJiM MNPOOYyKT C nomombld DCM. OpTlaHMUEeCKUM CJIOM
BHICyIIMBaJM  Hal MgSQOy, duaepTpOBaIM M KOHLEHTPUMPORBRAIM  I[IPU
IIOHVXEeHHOM IaBJIeHuMM. HeOuMIleHHHM MNPOOYKT OUMIMaJiM C IIOMOULIO
npenapaTuBHOM XX (S1i0H c 3epHamy HeNpabBMJbHOM dopMel 20-45 MKM,
150 r Merck, rpammeHT nomBuxHOM ¢dazw oT 50% DCM, 50% remnrtaHa o
100% DCM) . Opakuum, colepXxalMe UUCTOe COeOMHeHMe, OOBeOMHANIM U
yOaJgaay TIpY IOHWXEeHHOM IaBJIeHUM PacTBOPUTEJIL C TOoJIydeHueM 6,6 T
J-1b B BuUIOe XeJITOT'O Macja (62%).

CMech IOBYX permomsoMmepoB: 70/30

MUHOPHEM PEeTMOU30OMED:

‘H-sIMP  (IMCO-dg, 400 MIu): & (M.m.) 7,64 (c, 1H), 6,56 (c,
1H), 5,34 (¢, 1H), 3,45 (v, J=8,08 Twu, 2H), 1,73-1,78 (M, 1H),
0,80-0,86 (m, 2H), 0,72-0,74 (M, 2H), 0,52-0,57 (M, 2H), -0,04
(c, 9H).

OCHOBHOM peIMOM30OMep:

‘H-sIMP  (IMCO-dg, 400 MIm): & (M.m.) 7,56 (c, 1H), 6,94 (c,
1H), 5,20 (¢, 1H), 3,43 (v, J=8,08 Tw, 2H), 1,73-1,78 (M, 1H),
0,80-0,86 (m, 2H), O0,72-0,74 (M, 2H), 0,56-0,62 (M, 2H), -0,04
(c, 9H).

BrCN (6,11 r; 57,7 MMmoJb) I»noGaBJjailM K pacTeBopy DMAP (7,05
r; 57,7 wvmoss) B JIMOA (60 M) npm 10°C. Peakuusa gBJAJIACH
sK30TepMuueckoy nmo 35°C, um oO0pas30BHBaJICa OJeOHO-XEeJITEM OCalloK.
CMech oxJaxnaiam pmo 10°C um pmoBaBiagim J-1b (5,5 r; 23,1 mMMoJb) .
CMech mHepeMemvBaiau Opu 40°C B TeueHMe 6 u. JoBaBiaaaM BOOY U
SKCTPparMpoBajM IOIPOOYKT C nomompl Et,O0 (2 pasa). OObeOMHEHHEE
OpT'aHMUeCKMe CJIOM IIPOMEBAJIM COJIEBEIM PaCTBOPOM, BHCYMMBAaJM Hal
MgSQy, OuILTPOBAJIM UM pPaACTBOPUTENIL YIOAJAIM OPpU  [TOHWXEHHOM
OaBJICHUN .

HeouumeHHEM TNPONOYKT OuMIIajJM C I[IOMOWBIL OpeldapaTUBHOM XX
(S10H ¢ B3epHaMM HeOpaBuiabHoM ¢opmer 15-40 wmrxM, 220 1T grace,
nooBmwxHasg ¢asa renrad/DCM ot 50/50 mo 10/90) ¢ mojgydeHmeM 2,2 T
HeouumeHHOoro J-1, KOTOpoe IOONOJIHUTEJIBHO OouMllajiM C  IIOMOIBIo
npenapaT™uBHOM XX (Si0OH C 3epHaMM HeOpaBUJBHOM QopMel 15-40 MKM,

90 r© Merck, nompwmwxHasd ¢pasa TrenTad/DCM 30/70) c nogaydenmem 0, 94



19

I J-1 B BMIOe CMeCH IOBYX PEeI'MOM3OMEpPOEB (BrHXOO 15%).
BOXX Rt (Mmu.)=6,11; MC M+ (H"): 264 (cmoco® V1004V1012)

AHbTepHaTMBHbIﬁ CHMHTE3 TIPOMEXYTOUHOI'O COEIMHEHNMA J-1

AN
Si— /
— I >Si/ >Si
//O 1. BuLi (1,6 M B rekcaHe) 0 (¢]
N OAMOA/TT® r TFAA r
> - N /N-~O H o N
N 2. NHOH VE />—/ DCM/nupuanH VE /)——N
J-1b N N
K-1
J-1
BulLi (1,6 M B rekcaHe) (11 wu; 17,6 MMOJL) »JoOaBJIAJIM K

pacrBopy J-1b (3,5 1; 14,7 wmMvose) B TI'® (60 wia) npm -50°C.
CMech TIepeMemmMBaJM IPM TOM Xe TeMmIepaType B TedeHue 30 MMH. U
noSasyjaam JIMOA (1,7 mi; 22 MMoJb) . CMechk MeEOJIEHHO HaTl'peBaJM OO
KOMHAaTHOM TeMIepaTyph B TeudeHue 1 u., pobaBiaaam NH,OH-HC1 (970
Mr; 29,4 MMOJIB) M CMeChb IepeMemlMBalM IPpYM KOMHATHOWM TeMIepaType
B TeueHMre 16 u. [JoOaBjajauM BOLOY U NPOOYKT BKCTparmporBasm DCM (3
pasza), T[IPOMEBaJIM COJIEBEIM pPacTBOPOM, BHCyNMBaJIM Han MgSO, u
PacTBOPUTEJIb YHOAaJAIM [OPU I[IOHWXEHHOM IaBJIeHMM C IoJjiydeHueMm 4,1 T
(KOJIMYECTBEHHHY BHXOI) CMeCH M30MepoB K-1 B BHUIe XeJITOT'O Macja.

Bo%X Rt (mmu.)=5,30, 5,41 m 5,90; MC M+ (H"): 282 (cnocob
V2002v2002)

K-1 (3,1 r; 11 mmoJsib) pacTopaau B DCM (18 MiI) ¥ OMPUIOMHE
(19 M) OpM KOMHATHOM TeMepaType. CMechb oxJaxnaiau no 0°C u
notamsygamu TFAA (4,6 wia; 33 MMOJb). CMech IepeMellMBalM IIpU
KOMHATHOM TeMIepaType B TeueHue 24 u. PacTBOpPUTEJ:L YOAJNAIU IIPU
IIOHMKEHHOM IOaBJIEHUMM M OCTaTOK pPacTBOpAIM B AcOEL. OpraHuMUecKUM
CJIOV MNPOMHBAJIM BOIOOM M COJIEBHIM PACTBOPOM, BHCYMMBaJIM Hal MgSQO4,
OMIIETPOBAJIM ¥ pPaCTBOPUTEJIE YIOAJSAIM [IPWM I[IOHVWKEHHOM HOaBJIEHUM.
HeouumeHHEM NPOOYKT OUMIMAJM C TIOMOIEBI MpelapaTuBHOM XX (SiOH c
3epHaMM HenpaBMJbLHOM dopMu 15-40 wMrM, 90 10 merck, DOIBMXHAaHA
basa renrau/DCM or 30/70 pmo DCM 100%) ¢ nojayudyeHmem 2,14 T
IIPOMEXYyTOUHOTO coeluHeHrsa J-1 (73%) B BMIEe CMeCH IOBYX M30OMEPOB.

BOXX Rt (Mmu.)=6,51; MC M+ (H"): 264 (cmoco® V2002V2002)
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OBmasd cxema IOJIydeHUsS KOHEUHEX [IPOOYKTOB (crnocob 3)

4& NaCN/ﬂMCO N)I N)I\ . 1- MeONa/MeOH
—- >

FeCly 2-NH,CI

NH,

9 H,N N /
NF N / R‘)k(sf i o) ) o
HQNﬁW):\IINy—O Ry } \ T HCI, pnokcan N \ :F

N
N

N
NH OCHOBaHUWe -
R\ _NH /{\(N

Ry

CUHTEe3 MNPOMEXYyTOUHOI'O coemmHeHMsa N-1

NH, NH,
N N\ NaCN/OMCO NF N\
—_—
g, LY
o N N N N
NZ
M-1 N-1
B MukpoBOJHOBOWM meum CEM cmMmech M-1 (ero cuHTes O,

HallpuMep, omomcaH B WO02006117670, Ha crpaHuuax 57-58 “llojgydeHue
1-4", COOTBeTCTBEHHO, C IIOJIYYEHMEM 6-aMMHO-9-0eH3uI-2-xXJop—7,9-
ouruoponypmH—-8-oxsa) (9,7 o, 37,351 mMoiss), NaCN (3,11 r», 63,50
MMOJIB) B IMCO (100 wMi1) nepemMemmBaau HOpu 150°C B TeueHue 4 U,
CMechb BHUIMBaAJIM B BOIOY ¥ OTOWILETPOBHBAJM, I[IPOMEEAaJIM BOIOM U
BEICYIIVB aJIn oxn BaKyyMOM  IIpHU 60°C C [IOJIy4eHUeM 8,6 T
IPOMEXYTOUHOT'O coenuHeHmUsa N-1.
BoXX Rt (Mmu.)=5,23; MC M+ (H"): 251 (cmoco® V2003V2002)

CuHTe?3 IIOPOMEXYTOUHOI'O COE€IVMHEHNMA 0-1

NH,
/
NBS NZ
: %F—Br
FeCly
N-1 O-1

FeCls; (Ha kOHUMKe mNaTelisdg) pobaBJasainM k cMecum N-1 (3,70 1,
147,84 wmMvoJib) m NBS (26,2 10,147,845 wmMosib) B CHCls (60 wiI) .
CMechb IepeMellMBaJiM M Hal'peBaJu C OOpaTHBEM XOJIOOWUJIBHUKOM B
TedyeHre 3 Y., a 3aTeM oOxXJaXDaJllXM OO KOMHATHOM TeMIepaTypH.

Ocanok OT@MJ’IBTpOBbIBaJ'H/I. CDI/IJ'H::TpaT BHIIapVBaJlM ¥V oOodMilaJiM C IIOMOIBIO
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pJem—xpomMaTorpadnm yepes CUJIMKAaTeJIb (15-40 MKM, 120 T,
CH,C1l,/CH-0H 99-1) c [IoJIydeHeM 4,5 T HeOUMIeHHOT'O
IPOMEXYTOUHOTO coelmHeHrda O-1. Odpakuuo IIOIVIOWAaJM C I[IOMOIBIO
CH,C1, n ocalnok OTOUIIE TOOBEIBAJIN C [IOJIyUeHEeM 1,8 T

IIPOMEXYTOUHOT'O COeIVMHEHNA O—l .
BXX Rt (MmH.)=5,77; MC M+ (HCHsCN"): 370-372 (cnocot
V2003V2002)

CUHTEe3 MNPOMEeXYyTOUHOT'O CoemMHeHusa P-1

NH; NH,
N
NZ 1- MeONa/MeOH _ N /
[ D - " [ S0
X N H,N N
Z N 2- NH,CI N~ N
NH
O-1 P-1

Cmecr O-1 (0,82 1, 2,491 wMMoJe), MeONa/MeOH (30 Bec.%
pacTtBOpP) (1,15 M, 6,228 MMmoJiBE) B MeOH (15 M) nepeMemmMBalM IIpU
50°C B mTeueHme 2 u. JHobGaBijggim NH4Cl (333 MI, 6,228 MMOJB) U
CMeChb IllepeMellMBaliM, M HalpeBaJu C OOpaTHHEM XOJOOUJIBHVUKOM B
TeueHVe 2 4. PacTBOPUTEJNL BHIAPUMBAJIM IIPM I[IOHWKEHHOM IaBJIEHUN.
HeouumeHHEM OPOOYKT OUMIANIM C I[IOMOWEBK QJell-xXpoMaTorpadum dUepes
CHUJIMKareJb (15-40 wMxM, °0 1, CH,Cl,/CH;0H/NH40OH: 85-14-1) .
CoBupayq ¥ KOHLEHTPUPOBAJM OUMIIeHHEEe (QpaKUMM IIPpU IIOHMXEHHOM
oaBJieHMM C 1noJgydenmem 0,55 I nOpoMexyTOUHOTO cCcoedMHeHMsa P-1
(BrIxom 74%) .

BoXX Rt (vmu.)=4,46; MC M+ (H"): 298 (cmoco® V2003V2002)

CUHTEe3 MNPOMEXYyTOUHOI'O CoemMHeHMsa Q-1

o]
NH H,N
: v)k( N0
r
N7 w / N7 \ QT/
> N
HzN DBU, EtOH \ \/®
N
N\ _NH
2-0poM—1-LUUKJIONPONIMUIINIPOIIaH—1—-0H (104 wr, 0,589 MMOJIB)

nobapJigJIM IO KamjaaM k cmecum P-1 (175 Mo, 0,589 wmmvmosie) m DBU

(0,264 ™y, 1,766 wMmoJib) B EtOH (5 ™). CMech IepeMellMBalid U
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HarpeBaJiM C OOPATHEM XOJOOWJILHUKOM B TeueHMe 5 u. PacTBOpUTEJIb
KOHLUEHTPUPORBAJM I[IPM I[OHMXEeHHOM HaBJIeHMM. HeOUuMIleHHB [IPOOYKT
ouMmagM C IIOMOWBK QJell-XpoMaTol'paduu uUepes cuimkarenab (15-40
MM, 40 1©, CH,Cl,/CH30H/NH,OH: 95/5/0,1). OuumeHHHEe OpaKLUUNA
cobupaliX M KOHLEHTPUPOBAJIU IIPU IIOHMKXEHHOM OaBJIEHMM C IIOJIyYeHMEM
40 MI' IIPOMEXYTOUHOI'O coeIuHeHMA Q-1. HeouumeHHOe COeOMHEHUE
IPUMEHAJIM HEINOCPeICTBEeHHO Ha CJIedyklleM 3Talle.
BoXX Rt (Mmu.)=5,35; MC M+ (H"): 376 (cmoco® V1005V1012)

CMHTEe3 KOHEUHOTO COeIOMHeHMS 5

HN O/ AN ]
N7\ Tr/ HCI 6 H./anokcaH N7\ ;F:
=0 = O
N\ NH N _NH
Q-1 5

Cmecr 0-1 (40 w™mr, 0,107 wMMOJB) B 6 H. HC1L (1 wia) wu
ovokcaHe (1 MJ) TIIepeMemMBaJM IIpM KOMHATHOM TeMIepaType B
TedeHMe © u. CMeChb YaCTMYHO BHIIAPUBAJM [IPU IIOHMKXEHHOM HOaBJIEHUU.
PacTBop oxJaxmajau no 0°C, omenauvBaau NaHCO; M 3KCTparMpoBau C
noMombsio EtOAc-CH3OH (90-10). OObeOMHEHHHE OpTlaHMUeCKHre CJIOU
BHCyWIMBaJIX  Han  MgSOy, OTOUIILE TPOBEIBAJIM U BHIIapMBAaJIA npu

IIOHMXEHHOM IOaBJIEHVMN. HeouumeHHEIM IIPOOYKT oummaJim C IIOMOUIEBIO

pJem—xpomMaTorpadum uepes CUJIMKaTeJlb (15-40 MKM, 10 T,
CH,Cl,/CH;0H/NH,0H:88-12-0,5). Cobupanan UMCTHE bpaxumm u
KOHIIEHTPUPOBAaJIM npu [IOHIKEHHOM OaBJICHUN . [IoJIydeHHOe B

pe3yJibTaTe TBepOoe BEWeCTBO (35 MI') BHKPUCTAJJIM3OBHBaIM U3 Et,0

C noJiydeHmeM 25 M coemmHeHMda 5 (Brxonm 64%, T.mja.>260°C).
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OBmad cxema IOJIyUdeHUS KOHEUHHX NPOOYKTOB (crnocob 4)

Nao NH; N
A Na. _OH N N
X Z aHunuH, HCI N N\ NCS A N
+ - > \r? '—;;:ﬁ> \‘»—m
N
N N EtoH HoN 7\ HoN N 7 \

=N
N

¢
Q HN - HoN
) )\jiFyfo i N
N N o
(A~ e SR
NN 5 N= — HCI (37% B Boae) y $N \_</j\>_
- Q/N\\ _ =N

EtONa/EtOH 5 NaF, MeOH \ NH
L,

Sime,

CUHTE3 MNPOMEXYyTOUHOI'O coemmHeHmsa T-1

N
N N
AN N o
- aHnnuH, HCI \\XN\>
=~ “NH, EtOH N
e Ny

—N

R-1 S-1 T-1

S-1 (cuHTes ommcan B J. Med. Chem. 1996, 39, 13, 2586-
2593) (1,14 r; 9,33 mMMoJsb) noBarJdaJM IO KallJlgsM K pacTeopy R-1
(cuHTes ommcaH B W02006/117670) (1,46 r; 8,89 MMOJL) M aHMIKHAE,
HC1 (18 wmr; 0,14 mvons) B EtOH (30 mu) npm 10°C. PeakKUMOHHYIO
CMeChb IIepeMemmMBaJiM IIPM KOMHATHOM TeMIlepaType B TeueHue 20 u.
Bomuemt pacTBop 3 M NaOH (30 M) moBaBJAlIM IO KalJIAM K pPacTBOPY
npu 10°C ¥ T1[OJdyUYeHHYI B pes3yjlbTaTe CMeCch IIepeMelMBaiu IIPpU
KOMHATHOM TeMIepaType B TedeHre 1 u. BOOHHEM CJOV B2KCTpaIlMpOBAaJH
c nowmomein  DCM (3 pasza). OBbelVHeHHEle  OpTaHUUEeCKMEe  CJIOU
[IPOMEIBAJIM HACHIIEHHEIM BOIHEM pacTBopoM NaHCOj;, BHCyIIMBAaJIM HaL
MgSO,, OWUILTPOBANM ¥ KOHIEHTPUMpPOBaJIM B BakKyyMe C TIOJIydeHUEM
1,20 r T-1 B BUIOEe KOPMUUHEEBOI'O TBEPHOI'O BelleCTBa (BHxOLD 63%). T-
1 mpuMeHSANIM Ha ClenOykleM 5Tarle ©6e3 OOINOJHUTEJLHOW OUMCTKHU.

BOXX Rt (vmu.)=4,45; MC M+ (H"): 214 (cmoco6 V1010V1012)
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CuHTe?S3 IIOOMEXYTOUWHOI'O COE€IOVMHEHNMA U-1

N

AN N NN
NCS AN N
\ N —> \ S—oai
N TTo N
HoN 7 N\ HoN \_@
—N
—N
T U-1

Pacteop NCS (475 mMr; 3,56 mMvojw) B TI'® (10 M) noBaBJiidiu
10 kalsaM kK pacTeopy T-1 (690 wmr; 3,24 mMvosws) B TI'® (35 M) .
PacTBOp IepeMelMBal M IIPpYM KOMHATHOM TeMlIepaType B TeueHme 20 u.
B IHnoroke N,. Pacteop NCS (260 wmr; 1,94 wmmvose) B TI'O (5 M)
nofaBJdaaM IO KalllsM K pacTeopy. PacTBop HepeMellMBalX IIpU
KOMHATHOM TeMIepaType B TeueHue 16 u., B T10oToke Np. CMech
norJiomasim  DCM, HOPOMEBAaJIM HACHIMEeHHBEIM BOOHEM pacTBopoM NaHCO;,
[IPOMEIBAJIM COJIEBEIM pPacTBOPOM, BHCymMBaJiM Han MgS0,, OouiabTpoBaliu
M BHIIAPMBaJIM B BaKyyMe C IoJiydeHMeM 950 MI' KOPMUHEBOI'O TBEPHOI'O
BelleCTBa. HEOUMIMEHHHM NPOOYKT OUMIMAIM C IIOMOIBI I[IpelapaTUBHOM
XX (S1i0OH c 3epHamMmu HenpaBUJIbLHOM ¢opmuel 15-40 mMxM, 40 © Grace,
XmUuokuy obpasel], NOOOBWXHasa ¢daza: oT 98% DCM, 2% MeOH mo 90% DCM,
10% MeCH) . Opakumm, comepXalyMe UUCTOe COeOUHeHMe, OOBLeOUHANIM U
yoaJisajii PpacTBOPUTEJIb II0I BakKyyMOM C IoJjydeHueM 200 M U-1 B
BUIEe KOPMUHEBOI'O TBePIOIT'C BelleCTBa (BHXOLD 25%) .

BoOXX Rt (Mmu.)=5,13; MC M+ (H") = 248-250 (crmoco®
V2012v2002)

CUHTEe3 MOPOMEeXYyTOUHOT'O coenmrHeHmsa W-1

N/
Si—

N
(@] Y \7/0
N ) V-1 N \ N
N - <(\QN 7\
\ S—ci N)\N N=— \—Q

N k/N
H2N \_@7 > \ \\
—N EtONa/EtOH O\\\ W-1
U-1 4

Sie

EtONa (398 wmr; 5,85 mMMoJsb) pobaBiadaau k pacTsopy U-1 (290
Mr; 1,17 wmvmoJsip) m V-1 (270 wMr; 1,21 wMvmoaes) B EtOH (15 ™).

CMechb MmnepeMemmBaau nOpu 90°C B TeueHue 16 Y. PaCcTBOPUTEIb
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YyOaJaay [OpY IIOHMXeHHOM IaBJIeHUMM. HeOUMmeHHHM NOPOIOYKT OUMIAaJIN C
IoMOombln HIpenapaTuBHOM XX (S10H C 3epHaMy HelpaBUJIBHOM GOpMEl 15-
40 mxM, 50 © Merck, TBepmeli oOpasell, HOOIOBMXHasda daza 97/3/0,1).
OdpaklLuuM, CcoOepxallMe UYMCTOe COeOMHeHMre, OOBeOuHANIM U YyIaJldalu
pacTBOpPUTENIE C HoJiydeHMeM 210 M W-1 B BuUIe CBETJIO—XeJITOT'O
TBEepOOTO BelleCcTBa (BHXOLD 37%) .

BOXX Rt (MH.)=6,68; MC M+ (H) : 248-250 (crioco®
V1010V1012)

CuHTe3 coeIMHeHuT 9

HoN N /f” H,N

N7 ° N

\ N N7 \ 7;
N$N /_': HCI (37%BBO,£I,e)‘ $ " 7\

N
x/N\\ NaF, MeOH &_/NH —N

@)

W-1 Sﬁ; 9

NaF (91 mr; 2,18 MMmoJib) noBarjaiM K pacTeopy W-1 (210 wMr;
0,44 MmoJs) B HC1 37% B BOme (15 my) m MeOH (10 mir) . Cwmechk
nepeMemrBagu nopu 40°C B TeueHMe 16 u. CMechb oOxJaxIalX IO
KOMHaTHOM TeMiepaTypu ¥ 10% BonHelM pacTBop KyCO; noBaBidiau IO
IIOJIydeHMs eJJoYuHOTO pH. BOOHHM CJIO¥ HacHmMalM OopomkoM KyCOs u
NpOOyKT BSKCTparmMpoBajM C nomomeio DCM/MeOH (95/5) (3 pasa).
ObbenIMHeHHHe OopraHMuUeCcKMe cJIou BEICYIIMBAJIN Han MgSQOyg,
OUIETPOBAJIM U YyIaJIAJM pPacTBOPUTEJNL I[IPM I[IOHWKEHHOM HOaBJIEHUM.
HeounmeHHHY NIPOOYKT OUMIAJIM C IIOMOMBID IIpernapaTuBHOM XX (Si0OH c
3epHaMM HeOpaBuJbHOM dopMu 15-40 wMrM, Merck 10 1, HDOIBMXHAHA
basa DCM/MeOH/NH; BOmH. oT 93/3/0,1 mo 85/15/1). Opakuuu,
comepXalle UMCTOe COeOMHeHMe, OOBeOMHANM PacCTBOPUTENL YyOalldlM B
BakKyyMe U TUTYJIBHOE COelOMHeHMe BECYNMBAJIM B BaKyyMe B TeuUeHUe
16 u. nmpu 60°C c moaydeHumem 9,8 MI' coemuHeHus 9 (6%) B Bule

CBETJIO-KOPUUHEBOTO TBEPOOTO BemecTBa. T.MLJI.>260°C.



26
OBmad cxema IOJIyUdeHUS KOHEUHHX NPOOYKTOB (crnocod 5)

" Akxx

Boc2O

N MeONa/MeQOH N
| s*_& N\ <{
Y e
cl N N DMAP, TT®

NH,

o o
SIS
HetAr-B(OH), NN HCI 6 H. > H
 ———
C al °: ' ~3=°:
coveHaTue Cysyku N N
NH,

N7 MeONwMeOH N /
| N\ Br A\
S A

CHUHTE3 MOPOMEXYyTOUHOI'O CcoenMHeHms Y1
NH,

X1 Y1

MeTokcun HaTpud (30 Bec.% B MeOH) (15,6 wi, 84,172 MMOJIB)
no6aBJIAaM IO KamaM k cMecu X1 (cmHTe3 onmMcaH B Bioorg. Med.
Chem., 11, 2003, 5501-5508) (5,7 r, 16,834 mvmoJsb) B MeOH (150
MJI) TIPM KOMHATHOM TeMmrepaType. CMech epeMmemuBaaIu Ipu 60°C B
TeueHre 6 Y. UM 3aTeM OoxJaXnasM IO KOMHATHOM TeMIepaTyph. Ocalok
OTOMIILTPOBEBAJIM M BECYIMBaJIM C BExomoM Y1 3,25 1. HeouumeHHOe
CoelMHEHMe I[IPMMEeHAJM Ha CcJelyllleM DTalle.

BOXX Rt (MuHu.)=5,53; MC M+ (H) : 290-292 (crioco®
V2003v2002)

CUHTE3 MNPOMEXYyTOUHOI'O COeOMHeHMsa Z-1

LA

7 N /
I —mmo e
NN
¢ °N N DMAP, Tro * | \
c” SN

Y‘1 Z'1

Boc,O (3,0 r, 13,8060 mMMOJB) »OoGaBJIsAJIM B IIOTOke N, K CcMecHu
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Yy-1 (1,0 o, 3,452 mmoJss), DMAP (42 mr, 0,345 mMoJsib) B TI'G (10
MJI) IIPpM KOMHATHOM TeMIepaType. CMech IepeMemuBaau pu 80°C B

TedeHMe 2 uYu. CMeCh BHIIMBAJIM B BOOY UM 5»KCcTparuporasn EtOAcC.

OpraHn4YyeCcKumn cJIom [IPOMEIB aJIN BOIOM, CYUIMJIIN Han MgSQy,
busbTpOBaS M U  BHIIAPUBAJIM PaCTBOPUTEJE. HeOouMmeHHHEM [OIPOIYKT
oummasnM C TI[OMOWbI HOpelapaTHUBHOM XX  Ha (SIOH ¢ 3epHaMu
HemnpaBuJabHOM GopMel 20-45 MM, 450 1 MATREX). IlomBmxHas Odasza

(rpaouenT oT 98% DCM, 2% AcOEt g»mo 95% DCM, 5% AcOEt) c
nojsiyuenmem 0,825 1 Z-1 (Bmxom 49%, T. mja.=159°C).

BOXX Rt (MmH.)=4,43; MC M+ (H) : 490-492 (crioco®
V2015v2007)

CUHTE3 MNPOMEXYyTOUHOI'O COeOMHEeHMsa B-2

O

I
B

0 0 N ~0 >L O 0 g\
SIS g BES
NF N / A2 NF N\ /
[ Yo SRS
CIJQN N CoueTaHue Cysyku = N N

N— o
ZA U B-2

Pactepop 2Z2-1 (300 wmr, 0,612 wMoJb), A-2 (255 wMmr, 0,918
MMOJIL) M NaHCOs (257 mMmr, 3,06 MMOJIB) B CcMecH IOMOKcaH/Boma (4/1)
(3 M) »Deras3upoBalM OapboTHMpoBaHMeM C IHoMombil Np; B TeueHue 10
MWH . OoBaByuaamu  TeTpakuc-— (TpubeHMIGOCOMUH) —Tajljiagnui (142 ™o,
0,122 MMOJIL) ¥ CMecChb IepeMemmupBaJau opu 100°C B TeueHuMe 5 u.
OoBaBaanu Bomy ¥ EtOAC ¥ I»OekKaHTHpPOBaJM CJOM. BOIOHHM CJIOM
AKCTpaArupoBaJrM ¢ nomombin EtOAc. OpraHMUecKHe CJIou OOBeOVHANNU,
cymuan Han MgSOs, OOUILTPORAIM UM PaCTBOPUTEJIL BHIIaApMBaJIM Ha

clenywoieM sTarne 6es OOIIOJIHUTEJILHOM OUUMCTKMU.
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CUMHTe3 KOHEeUHOTI'O CcoeIMHeHMdI 23

NH,
H
NZ N / HCI 6 h. NZ N
@5 TN NN GO
N ANOKCaH = N N
\
B

\\© \—NH

) 23

HC1 6 H. (10 ™Mu) @mobBaBiasgiM kK pacTBopy B-2 (0,7 o, 1,15
MMOJIB) B IOuokcaHe (7 w™iu) npum 0°C. CMechb TIIepeMeluBaaM IOpU
KOMHATHOM TeMIlepaType B TedeHue 12 4., M 3aTeM oxJjaxmaigu mo 0°C
1 omeJjlauvBaJM C InOoMombiln K;COs. CMeChb SKCTPparmMpoBaJiM C  IIOMOUEBIO
EtOAc+CH30H (90-10). OObenMHeHHEHE OpraHUUeCKMe CJIOM CYLUIM Hal
MgSQy, buILTPpOBANIM U BHIIAPUBAJIM PaCTBOPUTETE . Heouwnmme HHEIM
OPpOOYKT OuUMMaJM C I[IOMOMmBI MOpelapaTMBHOM XX Ha (cuiaukarejyb C
3epHaMM HOpaBUJIbHOM ¢GopMel 5 mMxM 150x30,0 M) . IogBwkHas odasa
(rpaouenT ot 0,3% NH40OH, 97% DCM, 3% MeOH pmo 1,4% NH,OH, 86%
DCM, 14% MeOH) cCc BHEXOIOM 67 MI' KOHEUHOI'O COeIMHeHMS 23 IocJe
Kpucrtajumszauun m3 CH3;0H (Bexonm 19%).

OBlmad cxema IOJIydeHMsa KOHEUHEX IIPOOYKTOB (crocod ©6)

NH, NH;
HCI 6 H.

NZ N
A\
cl N N

NEts

BocsO \ HetAr-B(OH), T d—on
NZ >
e O el (o™ N
DMAP, Tr® X N coueTaHue Cysykun @
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CuHTe?S3 IIOOMEXYTOUWHOI'O COE€IOVMHEHNMA C-2

N HCI 6 h. N
N7 / NZ
/l\ | EF_O /l\ | ﬁk_OH
N N
c” >N N o XN N
Y-1 C-2

Cmecr Y-1 (0,53 o, 1,829 mMMmMoJbB) B 6 H. HCL (5 wMia) wu
IovMokKcaHa (5 MJI) IepeMemMBaJIM IIPpM KOMHATHOM TeMIepaType B
TeueHre 18 u. 0OcaloK OTOUIILETPOBHBAJM, I[IPOMHBAJIM MUHMMAJILHBM
KOJIMUEeCTBOM XOJIOODHOTO IMOKCaHa M CYIMJIM C T[HOoJiydeHuem 0,28 T
HEeOUUIMEeHHOTO NpoAyKTa C-2, KOTOPHM NPUMEHANIM Ha CJelylleM 3Tarlle
6e3 OOMNOJIHUTEJILHOM OUMCTKMU.

BOXX Rt (MmH.)=4,96; MC M+ (H') : 276-278 (cmocob
V2003v2002)

CUHTE3 MNPOMEXYyTOUHOI'O COeOMHeHMsa D-2

0
NH, HNJ\og\

N
N Boc,O N
[ D—on N~ [ D—oH
o XN N DMAP, T d )% N
’ Y
NEts
C-2 Do

NEts; (0,187 mu, 1,345 mmoJib) M 3arem Boc,O (0,215 r», 0,987
MMOJIL) @nmob6aBJjisgjgM K cMecm C-2 (0,28 1o, 0,897 mMmvmoJsab) m DMAP (11
mr, 0,0897 mMoJsb) B TI'® (3 MJI) HOPM KOMHATHOM TeMIepaType. CMech
nepeMemyeaau nopu 80°C B TeueHme 2 u. JobaBaaamu Bony U ETLOAC.
Criom OeKaHTUPOBAaJIN . OpraHnyYeCcKumn cJion CYIUIIN Hano MgSQy,
onIE TPOBAIU u PacTBOPUTEIL HCIIap 4 C BEIXOIOM 0,18 T
IPOMEeXYTOUHOT'O COoeIMHeHMsa D-2. HeouumeHHOe coOenOMHeHME IIPMMEHAJIN
HEIOCPEeNCTBEHHO Ha CJenyrleM sTalle.

BOXX Rt (MmH.)=6,31; MC M+ (H') : 376-378 (croco®
V2002v2002)
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CUMHTe3 KOHEeUHOTIO coenmHeHmMsa 20

OH

|
Q O ~Bson
a0
HN” S0
E-2
/

NH,
H
Cl)%Nl N>_O CoueTaHne Cysyku 0 \N N
N

D-2 20

Pacteop D-2 (240 mr, 0,64 mMmonw), E-2 (107 mr, 0,96 MMOJIBL)
n NaHCOs; (269 wMmr, 3,2 MMOJIb) B CMecu OMOkcaH/Boma (4/1) (3,2
MJI) =OeTraszupoBanM OapboTuporBaHueM Ny B TeueHme 10 mmH. JJoBaBJIsaiu
TeTpakuc— (TpudpeHmnpocdmut) —namtaoum (148 mr, 0,13 MMOJIL) M CMecCh
nepememveaau Opu 100°C B Teuenue 16 u. JoBaBaaau Bony u EtOAc u
OeKaHTUPOBAJM CJIOM. BOOHHEM CJIOM SKCTparMpoBaJiM C IIoMombio ELOAC.
OpraHMUecKre CJIoM OOBeNMHANM, BHCymMBaJIM Han MgSO4, OUIbLTPOBANU
M pPacTBOPUTEJE BHIAPUBaIM. HEOUMIEHHHY NPOOYKT OUMmaJM Ha
obpaTuMor ¢a3e C BHEHXOIOM 13 MI' KOHEUHOTO coeauHeHMsa 20 (BHEXOI
6%) .

Oblmasd cxema IIOJIyUeHUS KOHEUHHX IIPOOYKTOB (crocod 7)

XH

O O]
S e
) N O

H
N/lN

thzo
O

—_—>
/

N
NF )\
NS
)% | Do X=N, C NN
N
cl N HetAr

CUHTe3 KOHEeUHOI'O coeIMHeHMI 36

>LOj\Nj\O>k CNH N2

N
NZ N / | >=O
C|)§N | N\>_O </:T)§N N

Z-1 36
Cmecy Z-1 (300 mr, 0,612 MvoJib) ¥ nupasoJja (417 mr, 6,123

MMOJIL) IepeMemuvBaau IIpu 180°C B TeueHue 1 Y. (MUKPOBOJIHOBHM
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peakTop biotage). HeouuMmeHHOe COeIMHEHMe OUMIAIM C IIOMOIEBI0
XpoMaTorpadum dYepe3s KOJIOHKY C cuiamkaregem (15-40 mxMm, 25 1) B
CH,Cl,/MeOH/NH4,OH 96/4/0,5 c nojJydyeHMeM IIOCJEe KPUCTAJJIM3aluu B
OVM3oNponmMiIsdrpe ¥ BHCYNMBAHMA IIPYM pPaspPeXeHHOM OaBJIEHUM IIPpU
80°C 85 MI' KOHEUHOTO coeIuHeHUsa 36.

Obmasa cxeMa NOJIYUeHMS KOHEUHHX OPONyKTOBR (croco® 8)

CuHTEe?3 IIPOMEeXYTOUWHOI'O COeIOVMHEHNA G-2

OH

D,blMﬂLLl,aﬂCﬂ HNO3 NO,
\\ \\

OH

F-2 G-2

PacTtBOp F-2 (50 T, 316,09 wMmoOJIB) B TFA (210 i)
IepeMellBajJM OPpY KOMHATHOM TeMlepaType B TeueHue 30 MmH. CMecChb
oxJlaxmasmM mo 5°C, a zaTeM pobarijgaiayM OemManyiocs HNOs (19,5 wi,
426,73 MMOJIL) IO KamigaM nOpu 5°C. Ilpm poBaBJIeHUM TeMlIepaTypy
nomonepXxrBaJM Ha YypoBHe 10-15°C. Vmandaiam JensHyio OaHo, U IOCJe
yero opu OOCTVIKeHUN TeMIIepaTyph 20°cC npoxonniia BypHasa
BK30TepMMUecKas peakuusa (or 20 nmo 45°C 3a 5 cexkyHI). CMech
IepeMemBajJM IIPM KOMHATHOM TeMIepaType B TeueHre 16 u. CMecChb
BHUIMBAJIM B CMeCb M3 BOIOH U JbIa. OcaZoK OTOMJILETPOBHBAJIU U
IPpOMEIBAJM Bomow. OcamoK BHCYMMBAJM II0I BakyyMoM Ipu 50°C c
nojiyuyeHvem 42 T (BHXOI 65%) TIMIpOMexyTOuHOTO coeIuMHeHus G-2.
IDaHHOEe IMPOMEeXYyTOUHOE COeIMHEeHMe I[IPUMEHAJIM HelloCpeICTBeHHO Ha
cyenyomeM STarne 0e3 KakKoM—-JMbo NOMNOJHUTEJILHOM OUMCTKMU.

CUHTEe3 MNPOMEXYyTOUHOI'O COoeOMHeHMsa H-2

o]
OH
No, _POCL NG,
i L
AL, e
s SN SoH
G-2 H-2

N, N-ouMmeTuyanmanH (76,7 mia, 0,61 MoJbk) mo®aBJgaJIM IO KallJIaM
Kk POCls (93,7 mMu, 1,01 moawr) npm 0°C. G-2 (41 r, 201,79 MMOJB)
no®aBagasaM o uvacrtaMm npu 0°C, a 3aTeM cMech HarpeBaau mo 100°C B
TeueHMe 2 dY., PacTBOp KOHLEHTPUPOBaAJM B BaKyyMe U yIaJldJu

ocTaTouHe POCl; mOyTeM a3e0TpPOlHOM IIepeTlOHKM C TOJyoJioM (3
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paza) . IlojlydeHHOe B pe3yJjbTaTe MacCJO IoIJioWasju pacTBopoM CH,Cl,-
TelTaHa (70-30) 17 QuUIIETPOBAJIM  Uepes CTEeKJISHHEN ouIIe TP,
comepxammit Si0,;. OMIBTPAT KOHLUEHTPMPOBAIM M OCTATOK OUMIAJIM C
noMomeln HOpenapaTuBHOM XX Ha (Si0H C 3epHaMM HeNpaBUJILHOW GOPMEL
20-45 wmxMm, 1000 r© DAVISIL), nomBmwxHas ¢asa (80% renran, 20%
CH,C1,) . Cobupaiu OUMIIEeHHEIE bparkuum u KOHILIEHTPUPOBAJIN C
nojiyueHuem 37,8 T (BHXOL 78%) IPOMEXyTOUHOI'O coeduMHeHMS H-2.

CUHTEe3 MNPOMEeXYyTOUHOT'O COoeOMHeHMsa 1-2

cl
N X 02 NHs 2M/iPrOH )j:
\S)l\N/ cl Etrﬂ;l > )\
H-2

I-2
PacTtBop NH; 2 M B 1iPrOH (115 mju, 229,31 MMOJIL) »DOOaBJIAIMU
o KamJjidaM K pacTtBopy H-2 (36,7 1, 152,87 Mvmoaws) m Et3N (23,4
M, 168,16 Mmosis) B TI'® (360 ™M) (mpm pmoOaBJIeHUMM TeMIIepaTypy
INOOOepXMBaJIM Ha YypoBHe RT C nomomeio ©OaHM C JIeOSHOM BOIOM) .
PeaKLUMOHHYK CMeChb IIepeMellMBaJiM IIpM KOMHATHOM TeMIepaType B
TedeHMe 5 u. CMeChb BHIApMBalIM Hocyxa. Bony m EtOAcC moBaBisain K

ocraTtky. CJIOM pasnesidin U BOIOHHM CJIOM SKCTparmMpoajiMm C IIOMOIBIO

EtOAcC (nBaxnel) . OOBeOMHEHHHE OpTraHWUYecKMe CJIOM CyWNMJIM Hal
MgSQOy, buybTpOBaNIM UM YOaANAJIM  pPacTBOPUTEJIb opM  I[IOHMXEeHHOM
OaBJIeHMM C TIoJydyeHuem 34,5 1T (BrIxom 100%) [IPOMEXYTOUHOT'O

coenImMHeHMs I-2.

CuHTe?3 IIOPOMEXYTOUHOI'O COE€IOVMHEHNA J-2

Boqpnt \fI

EtsN
Tro
o/\
-2 J-2
STUIxJopbdopMmaT (13,5 ™, 138,90 MMOJIB) noBaBJjigaiiM K

pacrBOPY I-2 (39,8 1, 126,27 wmMmones) m Et3N (26,5 wia, 189,40
MMoJib) B TI'® (1300 ™). CMechb IIepeMellMBalM IIPpM KOMHATHOMU
TeMllepaType B TeUeHMe 6 U. M pacTBOPUTEJb YaCTHUUHO MCIapau IIpU

IIOHIMKEeHHOM »naBJieHMM. OcTaTok norJjomanm CH,Cl, M BomolM. Pasmesignu
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CJIOM; BOIHBEI CJIOM B2KcTparupoBasu CHo.Cl, (mBaxnw) . OOBLedMHeHHHEe
OpTaHMYeCKMe CJIOM BHCymMBagM Han MgSO,, OWMILTpoORaIM U yIaJlaJu
PACTBOPUTENE IIPM MHNOHWXEHHOM IaBJjieHMM. OCTaTOK OUMIAaJM C IIOMOILIO
XX (Ha Si0OH 3epHax HenpaewujgbHOM ¢Qopmel 20-45 w~mxMm, 1000 T
DAVISIL), nomBwxHasda daza (rpaimeHT oT 85% renTaHa, 15% AcOEL 1mo
80% TelnTaHa, 20% AcOEt). Ouule HHEE bparunm cobupaamn U
KOHLEHTPUPOBaJM C IoJiydyeHrMeM 35 T (BeXom 95%) mNOpoMexyTOUHOTO
coemuHeHus J-2.

CUHTEe3 MNPOMEXYyTOUHOT'O COoeOMHeHMsa L-—2

cl

Cl K2CO3 NO

NO, Nal N 2
w AN aLeToH //u\
P& TN
P s NN
g TN NH J )\
o
0% o
0% o ~ )
Br O e
J-2 K-2 L-2 o~ 0

Jjg—2 (5 r, 17,0 wvmoJsir), K-2 (3,91 r, 17,0 wmMvoJb), KyCOs3
(5,90 r, 42,7 mvmoJip) u Nal (2,56 », 17,0 mMmoJIb) B auleToHe (130
MJI) IepeMellMBajiM I[IPpM KOMHATHOM TeMIlepaType B TedeHue 18 4,
PacTBOp OuiIbTpOBalIM U QUILTPAT BHIIAPMBAJIM [OpM  [IOHMXEHHOM
DaBJICHUN. HeounmeHHOE coeIMHEHMe ouMIaJIn c [IOMOIIBIO
OpenapaT™uBHOM XX (SiOH C 3epHOM HelpaBUJLHOM GopMel 15-40 MKM,
120 T merck, TBepmas 1mpoba, TnomBuwxkHas dasa: TenrtaH/EtOAc oT
100/0 mo 80/20) ¢ noJjgydeHMeM IIPOMEXYTOUHOTO CcoeOrHeHus L-2 B
BUIOe OJIeOHO—XeJITOT'O TBepPOOoI'O BelleCTBa (BHXOL 69%) .

CUHTE3 MNPOMEXYyTOUHOT'O COoeOMHeHMsa M-2

cl NH;
NO, NO;
Nl N NHs (7 M & MeOH) NI ~
~ /l\ z > O /L\ p7

X X
O @] @] @)

PeakllMio 3aBepmajM C IOJydeHMeM IOByX HapTui mno 2,7 o L-2.
[IpoTOKOJI OJIA OIHOW HmapTum 2,7 T:

B 3amnadHHoM npobupke L-2 (2,70 1, 6,12 MMOJb) IepeMemlMBaJu
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B NH3; (7 M B MeOH) (50 M) m TI'® (50 w™MJI) T@OpM KOMHaTHOM
TeMIIepaType B TeUueHMe 2 U.

CMemmBaJIu IOBe INapTUM.

CMech BHIIapMBaJIM B BakKyyMe M OCTATOK CYIMJIM C I[IOMOUWLIO
a3e0TPOIIHOY IeperloHkM ¢ EtOH (mBaxOw) C I[IOJYUYEHUMEM XeJITOT'O
TBepOOoT'O BellecTBa. Hobamijanu Bonony ¥ EtOAc, cJion pasnedann u
BOIIHEI cJIon SKCTPparnpoBalu C [IOMOIILI0 EtOAcC (DIBaXIHI) .
OOBeOMHEHHEE OpPITaHUUECKHMe CJIOM Ccymmjam Hal MgSQO,, OUIbTpOBaJM U
BHIIAPMBaJIM B BakyyMe C IoJydeHueM 4,9 T [OpOMEXyTOUHOTO
coenMHeHrda M-2 B BMIEe XeJITOT'O TBepHOOoTI'o BemecTiBa (Buxon 90%) .

CUHTE3 MNPOMEXYyTOUHOT'O CoeOMHeHMsa N-2

NH, NH;
NO NO
N7 N 2 NI 2
)l\ P mCPBA a )|\
NN \ﬁ NZ N
)\ CHaCl !
(@) (@] o) e)
/J 0 o~ /J 0 o~
M-2 N-2

mCPBA (1,46 1, 5,93 MMOJBb) nofaBJjidjM I[IO 4YacTaIM K pacTBOPY
M-2 (1 o, 2,37 MMOJIb) B CH,CI1, (60 w™I) npu 0°C. CwMmechb
IepeMemBagM IIPpM KOMHATHOM TeMIepaType B TeueHue 20 u. BOOHBEM
pacTBop Na;S;03 mofaBJjalIM kK cMecu. CJIOM pal3nesisiM M BOOHBEIM CJIOM
PKCTparMpoBalin c IIOMOIIELIO CH,C1, (ODBaXOEI) . O6beIVHeHHEe
OpTaHMUeCKUM CJIOM IMPOMBIBAJIM HACHIMEeHHBEIM BOIOHBEM pacTBopoM NaHCO;,
cymmiM Han MgSO4, OUIBTpOBaAJM U yIaJsaJM pPacCTBOPUTEJIL IIPU
[IOHMXEHHOM  OaBJIEHUU c IoJIyueHueM 980 MT IPOMEXYTOUHOT'O
coenmHeHrda N-2 B BUIOe XeJITOT'O TBepOoIro BemecTBa (Buxon 91%).
[lpoMexyTOUHOe coelrHeHre N-2 [OIpMMeHSAJIM Ha ClenyoineM 3Tale 06es

HOOIIOJIHUTEJILHOY OUMCTKMU.
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CuHTe?s IIOOMEXYTOUWHOI'O COE€IOVMHEHNMA 0-2
NH,

NH,

NO, =N
U NH NO,
\\”/l\

i l N\NJ\
: f@ & fS)

N-2

Cmece N-2 (500 M, 1,10 MmoOJIB) M mupasoJja (750 mr, 11,0
MMOJIL) TIepeMemmBaJy Inpu 80°C B TeueHme 45 MuMH. IIOJIYyUeHHVID B
pe3yJbTare cMechk nomjomanu EtOAc m 1 M BomHEM pacTBopoM HCL.
CJiou pas3meyanu, OpTaHMUeCKMM cJIoM CcymuiaM Han MgS0,, OuIbLTpoBaJiu
M CymMIM B BaKyyMe C IOoJiydeHueM 550 MT' XeJITOTO TBEpPOOTO
BelleCTBa. HeouumeHnHoOe coenuHeHMe oumImaJn c TIOMOIIBIO
npenapaTuBHOM XX (SiOH C 3epHOM HenpaBWUJBHOW opmel 15-40 wMkM,
25 1 Grace, TBepZasa poBa, HNOOBWXHas OGaszsa: I'padMeHT OT
CH,Cl,/MeOH/NH; BOmH. 97/3/0,03 nmo 80/20/0,3) ¢ noayudeHmem 370
MI' I[IPOMEXyTOUHOI'O coeOMHeHMa O-2 B BUIe TBepHor'o 0OeJioro
BelleCcTBa (BEXOLO 76%) .

CMHTe3 KOHEeUHOTI'O coeIMHeHMI 37

NH, NHy
NO, H

N
Fe/AcOH 0
N\Nx A=

37

Fe (280 mr, 5,01 MmoJsib) pmob®aBiudaM k cMecum O0-2 (365 mr, 827
MKMOJIB) B AcOH (17 w™Mia) wm Bome (1,8 ™). CMecb DHEPIMYHO
IepeMeliMBalM [OpM KOMHATHOM  TeMlIepaType B TedueHMe 64 4,
PeaKUMOHHYIO CMeChb buiibe TPOBANIN uepes LeJIMTOBYI IIOOYIKY,
KOHLUEeHTPUPOBaJlM B BakKyyMe COBMECTHO BHIIAPMBAJIK C  TOJIyOJIOM
(OIBaXOE) C IOJyYeHMeM TeMHOTO OCTaTKa. HeOUuMmeHHEM OIPOOyKT
ouMmaJiM C I[IOMOMmBI HOpelapaTUBHOM XX (Si0OH C 3epHOM HeNpaBUJILHOM
bopmel 15-40 mMrM, 25 1 Merck, TBephasa npota, I'paIMeHT IIOOBMKHAMA

basa: oT CH,Cl,/MeOH/NH; BOmH. oT 96/4/0,4 mo 80/20/3) c
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nojgiyuyeHvem 250 M1 0eJIoTO TBepHoTl'Oo BEmMecTBa, KOTOpOoe OUMIalM
CHOBa C IoMOmbl HOpelapaTuBHOM XX (S10H C 3epHOM HelpaBUJIBHOU
bopmer 15-40 mxMm, 25 1 Merck, TeBeplasda npoda, TIpaIMeHT IIONOBWXKHON
basu: oT CH,Cl,/MeOH/NH; BOomH. 96/4/0,4 mo 80/20/3) ¢ nojiydyeHMeM
110 mMr o¢pakumm 1 B BUAOe OeJIoTO TBepOOT'O BemecTBa (36%) m 25 Mo
bpakumum 2 B BuIe OeJIOTO TBepIOoTo BemecTBa (8%). OO0mMM BHXOMD:
45%., 8 MI' dpakuuM 2 CymMJIM B BakyyMe B TeueHMe 16 u. npu 40°C c
[IOJIYyUYEeHMEM © MI' KOHEUHOT'O COeIOMHeHMsa 37 B BuIOe 0OeJIOTO TBepOoTo

BemeCTRBa.

CUHTe3 KOHEeUHOT'O coeIMHeHmMdT 38

NH, NH,
H H
N/ N ~ N
A =0 3 T =0 g
S / LIOH/Tr d/Bopa )%
N" N N o NN N
N N

C

37 38

OH

&

LiOH (9 mMr, 123 MKMOJIb) »DofaBJjidjM kK cyclhneHzum 37 (15 wmr,
41,1 wmxmMmoJb) B TI'® (4 mMiI) M BoIme (5 ™). PeaKIMOHHVYIO CMeCh
IepeMellMBajM I[IpYM KOMHATHOM TeMIlepaType B TeueHue 16 u. 10%
BOOHEM pacTBop K,CO; znmobaBjdAaM OO WmMeJJoOYHOTo pPH. BOOHBI CJIOM
Hacemagu nopomkoM KyCO3 ¥ HOpOOYyKT DKCTpalMpoBajiM C IIOMOILBIO
CH,Cl,/MeOH (9/1) (3 paza). OObeIMHEHHHE OpPTaHMUEeCKUe CJIOU
cymman Han MgSO,, OUIBTPOBaNM UM YIAJAJIM pPacTBOPUTEJL IIpU
IIOHMXEHHOM mHaBJieHMM C noJgydeHuem 200 MrP. HeOuMMEHHBM IPOOYKT
ouumaJM C IIOMOIbI MpenapaTuBHOM XX (X-Bridge-Cl18, 5 mxM, 30x150
MM, [IOOBIIXHA S dbaza: TpalVeHT oT H,O (0,1% MypaBbUHAaA
kucJjiora) /MeCN 90/10 mo 0/100) ¢ mojgydeHmeM 12 MI KOHEUHOTO
coenmMHeHra 38 B BuUIOe 0eJIOTO TBepHOOT'O BemecTBa (83%).

CUMHTe3 KOHEeUHOTI'O coeIMHeHMS 39

NH, NH»
H

N>=OO/ o =0

N7

Dibal-H B Tonyone

)% N
N7 SN o N7 SN N o
<Z;& o <i;& \\<i:j/\ H

37 39

Dibal-H (1,2 M B ToJgyoJie) (0,2 wyi, 240 MKMOJIbL) »IOOaBJILJIM

10 KalJiaM K pacTBopy u3 37 (30 Mr, 82,1 MrmoJib) B TI'® (3 M) u
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ToJiyoJia (1 Mi) B aTMmMochepe azora npu 0°C. PacTBOp IepeMellMBalu
npu 0°C B TeueHue 2 u. Nobaraanm Dibal-H (0,2 mi, 240 MKMOJIBL) U
pPacTBOp IIepeMelMrBaJIM IIPpM KOMHATHOM TeMIepaType B TeueHMe 2 U.
HacrmmeHHE BOOHBIM PACTBOP TapTpaTa KaJduda-HaTpusa »[DodaBJdaaM OJdg
HeVTpaausaluuy peakuum. CMeck pasbaBiasau EtOAc ¢ nocjenylommM
SHEPTUUHHM IIepeMemyBaHueM B TeueHre 30 MuH. OpTaHUMUECKUM CJIOM
OTOeJIAJIM OT BOIHOTO CJIOS, IIPOMEBAaJIM COJIEBEM PAaCTBOPOM, CYMWUINU
Hano MgSO,, OMIBTPOBAJM M KOHIEHTPUPOBAJIM B BaKyyMe C IIOJIYUYeHHMEM
40 Mr. HeouMmeHHHM IIPOOYKT OUMIAJM C IIOMONLID I[IpelapaTuBHOM XX
(S10H ¢ =3epHOM HelpaBuJbHOM dopmel 15-40 mxM, 4 T Grace, TBepmad
npoBa, TpaIMeHT TI[IOOBWXHOM  (dasL: or CH»Cl,/MeOH/NH:BOIH. oT
96/4/0,04 mo 80/20/2) ¢ mnojgydeHueMm OeJIoTO TBepIOTO BelecCTBa.
[lonyuyeHHOe ©OeJioe TBeplIoe RBEMEeCTBO CYIMIM B BaKyyMe B TeueHHue 16
u. npu 40°C c nojgydyeHmeM 8 MI' KOHeUHOTO coeIuMHeHus 39 (29%) B
BUIe O0eJIoTO TBEPIOT'C BEemecTBa.

CUHTe3 KOHeUHOTOo coeIMHeHmMsa 40

i
NH
PSS * oy
0”H™O L‘

H H
NF N NF N
s | N>==° HBr s | N>==O N N)::o o

/o o ——— g o  —
| | /N N P—0O
=N AcOH —N NaH | 1

N [e)

P2
40

NH, NH,

39

39 (45 mr, 133 MKMOJIB) pacTeROopsiIuM B HBr (30% B AcOH) (10
MJ1) . CMechb IepeMelMBaJM IIpM KOMHATHOM TeMllepaType B TeueHue 1
q. PacTBopuTeJsib  BHIapuBaJu ¥ ACOH OTIOHAIM a3e0TpPOoOIlHO C
TOJIYOJIOM (OBaXIh) C IIOJIydeHMeM /5 MI' [IPOMEXYyTOUYHOI'O COeIVMHEHUHA
P-2 B BHMIe KOPUUHEBOI'O TEBEPIOTO EBelleCTBa, KOTOpOe IIPMMEHAJIM Ha
clenynmeM sTale 0e3 OOMNOJHUTENLHOM OUUCTKU.

K cycnenzmm NaH (53 mr, 1,33 MMmoJsis) B TI'O (4 mi1) noGaBJigiu
nmo kamiaaMm gusTtuiapocdur (0,130 s, 1,33 MMOJL) I[OIPM KOMHATHOM
TeMIlepaType. CMech IepeMemMBaJIM TIIPM KOMHATHOWM TeMIepaType B
TeueHre 1 u. K cMecum moOarejganm pacTeop P-2 (64 mr, 133 MKMOJIEB)
B TI'® (4 wmia). CMech IepeMemnmMBalIM IIPpM KOMHATHOM TeMIepaType B
TedeHMe 16 u. K cycnenszum NaH (53 mMmr, 1,33 MmmMmMoJae) B TI'® (4 M)
nobaBJygayamM o kKamiaaMm gusTtuiadpocdur (0,130 wm; 1,33 MMOJIB) IIpHU
KOMHATHOM TeMIepaType. IlOJIydeHHYID B pe3yJibTaTe CMeCb IOOaBJIAJM

K peaKLLMOHHOﬁ cMecH. lIOJyUeHHYID B pesyJlbTaTe pPeaKLMOHHYI CMecCh
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IepeMellMBaliM IPpM KOMHATHOM TeMIepaType B TedeHMe 1 u. MoOaBJsaiu
Booy u EtOAc, cJjou pasiesysalrM ¥ IIPOMHBaJM OpTaHUMUeCKUM CJIOM
BoOoHEM pacTeopoM NaHCO3 M CoOJIeBEIM pacCTBOPOM, CcymmiIrM Hal MgSQOy,
duIbETPOBaAIM M KOHLEHTPMPOBAJIM B BaKyyMe C I[OJIydeHMeM /5 MDD
YNCTOTO MacJa. HeouwnneHHEM IPOOYKT ouumam c IIOMOIIBIO
OpenapaTuBHOM XX (SiOH C 3epHOM HelpaBUJLHOM GopMel 15-40 MKM,
25 1 Merck, cyxol BBOI of0pasla, I'paIueHT IIOOBMXHOM (ase: OoOT
CH,Cl,/MeOH 100/0 mo 85/15) ¢ nogyudeHueM 38 MI' 0OeJIoOTO TBepPIOTO
BelleCTBa, KOTOpOe pacTupalM B IeHTaHe. IloJlydeHHOe B pesyJbTaTe
TBepIoe BemMeCcTBO OUILTPORANIM U CYIMJIM B BaKyyMe B TedeHMe 16 4.
npu 50°C ¢ noJgydeHMeM 28 MI' KOHeUHOTO coenuHeHus 40 B BuIe
feJioTo TBepHoT'Oo BemecTBa (BuHxonm 40%) .

CUHTe3 KOHEeUHOTIO coeIMHeHmMda 41

NH,
H NH
N 2

[ D=o Lo/_

| N

s HCl o
</:'il " \ i° N)%N | N>I= i
=N o <7\:'Iq P—OH
= o
40

41

- H
N N

40 (590 mr, 1,29 mMoisw) pacTeopsam B HC1 (37% B BOIOEe) (60
M) . CMechk HepememuBajiM Ipu 100°C B TeueHMe 16 U. PacCTBOPUTEIb
BHIlapueaaun ¥ H;O aseo0TpONHO OTIoOHAIM ¢ EtOH (ODBaXIHL) C
nojiyueHmem 605 M- KoHeuHoOTo coelImMHeHmMsa 41 B Buge 06eJI10T0

TBepOoT'o BemecTBa (Buxonm 100%) .
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Tabmnmia 1
Coemuuenmne odpopmyser (I)
Macca,
Macca, o XX-MC, Bpemsa
Ne CTpyKTypa TOUYHOE nanfiertoe VIOePXMBaHNST CriocoB T.mi. H-sMP
BHadYeHMe " | cuHTeBa (°C)
BHaYeHME crocod
[M+H]
H-aMP (600 MTw,
IMCO-ds) o) M.I.
0,84 (mmp.c, 2H),
HoN H 0,99 (m, J=o,7 Iwu,
2}\§N7?° 2H), 2,00 (mmp.c,
N7 1H), 3,16 (mup.c,
1 Nf” @ 347,15 348 1,01, B 1,2 10, 5,03 (mm.c
o 2H), 7,08-7,21 (M,
2H), 7,24-7,35 (M,
3H), 7,36-7,45 (M,
3H), 11,51 (mmp.c,
1H)
H-gaMP (400 MTw,
IMCO-dg) o) M.I.
5,08 (c, 2H), 7,04
. (mp.c, 2H), 7,29
N}Tiwéo (m, J=7,3 T'u, 1H),
2 N:(LN g 383,15 384 1,18, B 1 ;H)M éT4Of;74§ 1;;
m““ He 3H), 7,49-7,56 (M,
2H), 7,97 (m,
J=7,3 I, 2H),
8,20 (c, 1H),
11,28 (c, 1H)
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H-aMp (IMCO-de,
400 MIm): o M.QO.
14,45 (ump.c, 1H),
11,49 (c, 1H),
o 7,54 (¢, 1H), 7,41
N>\§f7¢0 éﬁi 7 31J=8< gué
— N r T, =
N:Q\N xJ<:> 375,18 376 e
(zy’ésﬂ“ Mol J=8 Tu, 1H), 7,14
(mp.c, 2H), 5,06
(¢, 2H), 3,15 (M,
1H), 2,08-2,06 (M,
2H), 1,74-1,62 (M,

6H)
H-amp (IMCO-de,
400 MI'u): ©& M.QnO.
HaN H 12,34 (mmp.c, 1H),
N}~§;3§O 187, 10,32 (mmp.c, 1H),
- 307,12 308 >260 |7,22-7,44 (M, 5H),
zii>\N \—4C:> V3018V3001 2’18 (e, 1H). 7,01
N\ NH (c, 1H), 6,48
mrnp.c, 2H), 5,00

(
(c, 2H)
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361,16

362

2,35,
Vv3018Vv3001

>260

'H-AMP

500 MI):
11,89 (mmp
10,24 (mmp
7,21-7,40

(IMCO-ds,

d M.Qo.
.c, 1H),
.c, 1H),
(M, 5H),

6,51 (mup.c, 2H),

5,01 (c, 2

H), 2,24

(c, 3H), 1,72-1,80
(m, 1H), 0,65-0,78

(M, 4H)

375,18

376

2,52,
V3018V3001

>260

H-aMp
500 M) :

(IMCO-ds,
O M.@O.

11,85 (mmp.c,
10,26 (c,

7,21-7,39 (M,
6,51 (mmp.c,
5,02 (c, 2H),
(M, 2H) ,

(mup.c, 1H),
(v, J=o0,5 Tu,
0,65-0,78 (M,

1H),
1H),
SH),
2H),
2,65
1,78
1,17
3H),
4H)

335,15

336

2,1,
V3018Vv3001

230

H-amp (IMCO-dg,

500 MIw): O
11,98 (mmp.c,
10,27 (c,
7,20-7,40 (M,
6,40 (c, 2H),
(c, 2H),
(mup.c, 6H)

M.II.
1H),
1H),
SH),
5,01
2,10
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H-gMP (500 MTw,
IMCO-dg) o) M.I.
12,00-12,17 (M,
1H), 10,29 (c,
" “7;0 1H), 7,35-7,40 (u,
N7 2,01, 2H), 7,32 (T,
N:et \"<:> 321,13 322 V3018V3001 Jg=7,41 Tu, 2H),
N 7,23-7,29 (M, 1H),
6,66-6,90 (M, 1H),
6,44 (mmp.c, 2H),
5,00 (mmp.c, 2H),

2,10-2,26 (M, 3H)
H-aMP (400 MTu,
IMCO-dsg) o) M.I.
10,38 (mmp.c, 1H),
“ﬁ\gﬁﬁ/o 8,56 (mp.c, 1H),
v 2,47, 7,71 (m, J=7,07
N:QQN /_: 322,13 323 V3018V3001 >260 T'u, 1H), 7,09-7,30
G (M, 4H), 6,45
(mmp.c, 2H), 4,99
(c, 2H), 1,25

(

mrp.c, 3H)
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10

355,18

356

1,86,
V3018Vv3001

>260

H-gMP (500 MTw,

MeOD) ©
(c, 1H),
J=2,84,
2H) , 3
J=7,57
3,36-3,44
2,25-2,37
1,89-1,098
1,60 (oo

M.O. 6,83
3,95 (oo,
11,35 Tu,
;87 (o,
T, 2H) ,
(M, 2H),
(M, 1H),
(M, 1H),
, J=1,89,

12,93 T, 2H),

1,41-1,52
0,88-0,96
0,71-0,77

(M, 2H),
(M, 2H),
(M, 2H).

11

365,16

366

2,11,
V3018V3001

>260

H-aMp
500 MI')

(IMCO-de,
O M.O.

10,47 (mmp.c, 1H),

7,22-7,38
7,20 (c,

(c, 1H
(mmp.c,

c 2H) ,

7
8 (T,

(c,
J=5
3,4
2H), 3,10

’
H

(m, 5H),
1H), 6,91
), 6,62
2H), 4,97

4,52 (T,

4 T, 2H),

J=b,4 Tu,
(c, 3H)
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H-aMp (IMCO-de,
HN 500 MI'u): o M.QnO.
}\§i750 7,16-7,33 (M, B5H),
NN 2,06, 7,10 (¢, 1H), 6,84
12 N_{*= \—4C:> 321,13 322 V3018V3001 >260 (c, 1H), 6,24
Q;N\ (mup.c, 2H), 4,91
(c, 2H), 3,85 (c,
3H)

H-MP (IMCO-de,
300 MI'u): ©& M.OnO.
10,25 (mmp.c, 1H),
HAN 8 . 9,47 (c, 2H), 9,23
N)/\\;T (c, 1H), 7,40 (r,
15 = \,4C:> 319,12 320 2,3, Villa J=7,2 T, 2H),
N 7,34 (v, J=7,2 T,
\<,, 2H), 7,27 (m,
J=7,2 Tu, 1H) 670
(¢, 2H), 5,75 (c,

1H), 5,02 (c, 2H)
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"H-sIMP (IMCO-de,
300 MIm): & M™M.no.
11,10 (mmp.c, 1H),
10,20 (mmp.c, 1H),
7,43 (m, J=7,1 Twu,
2H), 7,33 (T,
; J=7,1 T, 2H),
b e - Zodoe Viiia 7,26 (v, J=7,1 Tu,
1H), 6,83 (m,
J=1,5 T, 1H),
6,68 (mmp.c, 1H),
6,35 (¢, 2H), 6,10
(z, J=1,5 Tu, 1H),
4,98 (c, 2H)
'H-aMP (IMCO-dg,
300 MIma): o wM.mo.
12,97 (mmp.c, 1H),
. 10,25 (mmp.c, 1H),
19 307,12 308 1,82, Villa 8,02 (wp.c, 2.
7,18-7,44 (M, 5H),
6,42 (¢, 2H), 4,95
(c, 2H)
'H-AMP (IMCO-ds,
300 MIm): & M™M.no.
10,60 (mmp.c, 1H),
7,76 (mmp.c, 1H),
20 307,11 308 2,57, Villa 7,19-7,40 (M, 5H),

7,00

6,59

(.]—-L/ J:3,3 PI_I‘,
1H), 6,66 (c,

2H),

(om, J=3,3,
1,8 TIu, 1H),
(c, 2H)

5,0
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23

307,12

308

2,03,
V3018Vv3001

>260

H-gMP (500 MTw,
IMCO-ds) e M.I.
12,84-13,37 (M,
1H), 10,30 (mmp.c,
1H), 7,23-7,76 (M,
6H), 6,70 (mmp.c,
1H), 6,49 (mmp.c,
2H), 4,98 (c, 2H)

24

362,16

363

2,20
V3018V3001

240

‘H-sMP (IMCO-ds,
400 MIma): & M.nmO.
12,25 (mmp.c, 1H),
7,18 (m, J=8,1 TIwn,
1H), 6,99-7,14 (M,
4H), 6,50 (c, 2H),
4,94 (c, 2H), 3,93
(¢, 2H), 3,01-3,07
(m, 2H), 2,72 (T,
J=5,6 T, 2H)
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25

H

N
N
Q\/ 0.5 HCOzH

390,19

391

2,47
V3018Vv3001

196

H-amp

(IMCO-de,

400 MIu): & M.OIO.

12,13
10,38
8,15

0, 49H,

(mmp.c, 1H),
(mmp.c, 1H),
(mmp.c,

UK coJu

bopmmara) , 7,39
(mmp.c, 1H), 7,18-

7,34

(M, 3H), 7,009

(mp.c, 2H), 6,50

(mmp
(mmp
(

2,01

.c, 2H), 5,01
.Cy 2H)/ 3171
mnp.c, 2H), 2,50-

(M, 4H), 1,67

(mup.c, 4H)
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'H-AMP (IMCO-dg,
400 MIm): & wM.@O.
12,05 (mmp.c, 1H),
10,27 (c, 1H),
8,56 (m, J=1,8 Tu,
1H), 8,15 (c,
0,59H, UK CoJn
thﬁ\ﬂV/o dopmmaTa), 7,70
NN 1,90 (zm, J=8,2, 1,8
2e Nf“ —r- 362,16 363 V3018V3001 7200 Ny, 1wy, 7,20 (m,
V&NH 0.5 HCOzH J=8,2 T, 1H),
6,93 (mmp.c, 1H),
6,49 (mmp.c, 2H),
4,97 (c, 2H), 2,41
(¢, 3H), 1,78-1,90
(m, 1H), 0,70-0,87
(M, 2H), 0,64-0,70
(Mm, Z2H)

'H-AMP (IMCO-ds,
500 MIm): o© wM.mo.
10,37 (c, 1H),
. . 7,23-7,38 (M, 5H),
’ N0 1,21 (m, J=0,9 TIwu,
ety o 1H), 6,91  (x,
277 N:X\N \”<:> 351,14 352 ! 260 J=0,9 I, 1H),
&yN ! V3018V3001 6,58 (mup.c, 2H),
\LOH 4,96 (c, 2H), 4,81
(v, J=5,7 Tu, 1H),
4,41 (v, J=5,7 Twu,
2H), 3,59 (KB.,

J=5,7 T'u, 2H)
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H-gmp (IMCO-dsg,
" ) 500 MI): o wM.OIo.
N/L\;NW’O 2,51 11;78_121’02428 EM’
_ N ’ H), 4 Cr
28 N:Q\“ x—<:> 363,18 364 V3018V3001 7200 11m), 7,07-7,47 (u,
ly’QVNH 5H), 6,21-6,93 (M,
3H), 5,01 (c, 2H),

1,13-1,45 (M, 9H)
H-aMp (OIMCO-ds,
500 MIm): & wM.I.
11,80-12,14 (M,
H N H/o 1H), 10,41 (mmp.c,
N}\g;z/ ) 3 1H), 7,06-7,70 (M,
29 NIQQN = 349,17 350 301 hva001 >260 |5H), 6,65-6,89 (u,
7,4QNH 1H), 6,37-6,62 (M,
2H), 4,89-5,21 (m,
2H), 2,73-3,16 (M,
1H), 1,04-1,31 (M,

6H)
H-gmp (IMCO-ds,
500 MIm): o wM.OI.
11,82-12,28 (M,
HoN g . 1H), 10,47 (mmp.c,
Né\g;yj 335,15 336 2,18 260 éH;’ 2,22—;,gf EM’
30 =N \’Q 7 > H 7 7 1y M,
[/giﬁj V3018V3001 H) . 6.38-6.50 (s
2H), 4,78-5,07 (M,
2H), 2,53-2,69 (M,
2H), 0,95-1,35 (M,
)
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H-aMp (IMCO-de,
500 MI'u): o M.QnO.
13,07 (mmp.c, 1H),
HaN o H 10,46 (ummp.c, 1H),
~ F° 7,83 (c, 1H), 7,39
31 N~Q Ri_<:> 375,11 376 2,38 >260 | (m, J=8,2 Tu, 2H),
. “=2\ V3018V3001 775 (2. g=8.2 rw.
Fﬁ/QVW 2H) , 7,26 (T,
J=8,2 Tu, 1H),
6,65 (mmp.c, 2H),

4,98 (c, 2H)
H-sMP (IMCO-de,
500 MIu): & M.QnO.
"N R 10,44 (mp.c, 1H),
N7\ 3’ 2,06 8,45 (c, 1H), 7,63
32 F‘QQN \~4::> 308,10 309 V3018V3001 (c, 1H), 7,16-7,37
New (M, 5H), 6,70
> (mmp.c, 2H), 4,96

(c, 2H)

H-amp (IMCO-de,
HoN H 500 MI'u): o M.QnO.
ate 2 2 lo,72 oo 18
=N 4 ’ >250 ,11-7, M, ,
> ﬁ?ﬁ\ \—<:> e . V3018v300l 6,94 (mup.c, 2H),
W/ 5,00 (mmp.c, 2H),

2,41 (c, 3H)
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H-aMp (IMCO-de,
HaN H 500 MI'u): o M.QnO.
W Rﬁo 10,71 (mmp.c, 1H),
N_?:N \,<:> 5 o 7,16-7,49 (M, 5H),
34 N6 367,14 368 ! >250 | 6,96 (mmp.c, 2H),
T; V3018V3001 501 (c, 2H), 3,72
(T, J=6/3 T, 2H)I
N 3,24 (c, 3H), 3,01
(o, J=6,3 I'u, 2H)
H-sMP (IMCO-dsg,
500 MIu): & M.QnO.
HN W 10,31 (mmp.c, 1H),
N}Tiwﬁo 5 42 8,24 (c, 1H), 7,51
35 P 321,13 322 ! >260 | (¢, 1H), 7,18-7,40
e = v3018V3001 o 5 78
o
(mup.c, 2H), 4,96
(C/ ZH)/ 2/ 08 (C,
3H)
H-amp (IMCO-de,
500 MI'u): o M.QnO.
HoN f 10,33 (mmp.c, 1H),
36 §%§;R§o 307,12 308 2729 260 2’?6 éH%oJT2’51P?’
— > H c H
N \,@ ’ ’ ’ ’ ’
4:% V3018V3001 7 50-7.40 (m. 5H)
7 6,82 (mp.c, 2H),
6,48 (m, J=3,8 Twu,
1H), 4,97 (c, 2H)
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37

365,12

366

2,24
V3018Vv3001

'H-saMP (IMCO-dg,
400 MI'y): © (M.nOo.)
9,80 (ummp.c, 1H),
8,47 (m, J=2,5 Twu,
1H), 7,99 (c, 1H),
1,87 (m, J=7,6 Tw,
1H), 7,70 (c, 1H),
7,65 (m, J=7,6 Tu,
1H), 7,50 (T,
J=7,6 I, 1H),
6,84 (mmp.c, 2H),
6,43-6,03 (M, 1H),
5,04 (c, 2H), 3,83
(c, 3H)

38

351,11

352

2,27
V3014Vv3001

332

'H-aMP (IMCO-dg,
400 MI'u): & (Mm.m.)
13,01 (mmp.c, 1H),
10,46 (mmp.c, 1H),
8,47 (c, 1H), 7,95
(¢, 1H), 7,84 (m,
J=7,6 T, 1H),
7,69 (¢, 1H), 7,60
(g, J=7,6 TI'u, 1H),
7,46 (v, J=7,6 Tu,
1H), 6,87 (mmp.c,
2H), 6,48 (c, 1H),
5,03 (c, 2H)
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'H-AMP (IMCO-de,
500 MI'ta): & (M.m.)
10,28 (mmp.c, 1H),
8,46 (c, 1H), 7,70
(¢, 1H), 7,10-7,37
8 (M, 4H) , 6,82
(mmp.c, 2H), 6,35-
"o 6,57 (M, 1H), 5,17
(r, J=5,7 Tu, 1H),
4,96 (c, 2H), 4,45
(m, J=5,7 T'u, Z2ZH)

1,87

337,13 338 V3018V3001

'H-AMP (IMCO-de,
500 MI'u): & (m.m.)
10,41 (mmp.c, 1H)
8,46 (mmp.c, 1H)
7,69 (c, 1H),
7,04-7,38 (M, 4H)

2,13 6,85 (mmp.c, 2H)
o | 4°7.10 458 V3018V3001 8 218 16,47 (mmp.c, 1mH)
P%L\ 4,95 (mmp.c, 2H),
3,85 (kBUHTET,
J=7,0 T, 4H) ,
3,18 (m, J=21,4
T'm, 2H), 1,06 (T,
J=7,0 I'u, ©6H)
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41

401,10

402

5,40
Vv2012v2002

101

H-aMp
400 MTnm)
10,43
8,46 (m,

(IMCO-ds,
: 0 (M.m.)
(c, 1H),
J=2,5 Tu,

1H),

7,69 (c,

7,10-7,31 (wm,
6,84 (mup.c,
6,47 (mm, J

1,5 T,
(mmp.c,

(c, 2H),

1H),
2H),

J=21,2 T'u, 2H)

1H),
4H) ,
2H),

=2,5,

6,29
4,90

2,92 (m,

42

338,12

339

2,45
V3014Vv3001

H-aMp
500 M)

8,37 (m,
7,48 (m,

1H),
J=6,9

(IMCO-ds,
: O (Mm.m.)
10,20 (mmp.c,
J=2,2 Tu,
1H), 7,65 (c,
J=6,9 TIu,

7,19
T,

6,82-7,00 (M,
6,44 (oo, J

1,7 Tu,
5,14 (m,
(c, 3H)

1H),
2H),

1H),
1H),
(T,

1H),
3H),

=2,4,

4,95-
2,43
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2,54
V3014V3001

3,05
V3014Vv3001

(IMCO-de,
400 MIm) :
12,48-13,42
9,90-10, 57

7,37-7,99
J=9,1 Tu,

(IMCO~-de,
400 M) :
12,32-13,87
9,94-10,53

7,4-8,26
6,61-6,89
6,28-6,59
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'H-saMP (IMCO-dg,
400 MI'y): © (M.nOo.)
13,06 (mmp.c, 2H),
10,32 (mmp.c, 1H),
7,97 (¢, 1H), 7,83
(m, J=7,6 Tu, 1H),
7 7,69 (m, J=7,6 Tu,
1H), 7,57 (mmp.c,
1H), 7,460 (T,
J=7,6 T, 1H),
6,72 (m, J=1,5 Tu,
1H), 6,48 (c, 2H),
5,04 (c, 2H)

2,13

351,11 352 V3014V3001

H-aMp (IMCO-d,
500 MI'm): & (M.m.)
12,48-13,52 (M,
1H), 9,83-10,74
1,63 (m, 1H), 7,01-7,98
V3018v3001 7 >260 (M, bHH), 6,22-06,84
3H), 5,17 (T,
p 7 ', 1H),
, 97 (¢, 2H), 4,44
o, J=5,7 T'u, Z2H)

337,13 338
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H-gmp (IMCO-de,
400 MIw): & (M.ZO.)
10,45 (c, 1H),
7,13-7,54 (M, 6H),
6,94 (c, 1H), 6,62
47 2,11 (mp.c, 2H), 4,98
V3018V3001 (c, 2H), 4,33-4,48
(M, 2H), 3,82-4,02
(M, 4H), 1,76-1,92
(M, 2H), 1,47-1,66
(M, 2H), 1,15 (m,
J=6,8 T'u, 6H)
H-aMPp (IMCO-dg,
400 MIa): & (M.m.)
10,35 (mmp.c, 1H),
8,27-8,53 (M, 2H),
7,77 (c, 1H), 7,67
48 v301§3§001 te, 1H), 7,47 (m;,
J=9,1 T, 1H),
7,15-7,27 (M, 1H),
6,76-6,88 (M, 3H),
6,36-6,53 (M, 1H),
5,09 (c, 2H)
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H-aMp (IMCO-de,
500 MI'm): & (M.m.)
9,42-10, 55 (M,
o 1H;,5 8,35 l(n,
49 X;\ 340/ D 368,13 369 L, od >260 g>o£ <H’P§;5’4 iﬁi
N \”%;;2 ! V3018V3001 1H), 7,65 (c, 1H),
@N Q o— 7,02 (m, J=5,4 Tu,
\ 1H), 6,80 (mp.c,
2H), 6,36-6,55 (M,
1H), 5,07 (c, 2H),
3,81-3,96 (M, 6H)
H-sMP (IMCO-de,
500 MI'): & (M.m.)
10,31 (mmp.c, 1H),
HN " 8,49 (m, J=8,5 TIw,
4 \N\/‘jO 2,78 ?Héé Z’71 (§’61H)’
N N N 7 7 o, J=7/, T,
50 N>:N /,f 322,13 323 301473001 >260 oy 751 o
L\ J=7,6  Tu, 1H),
6,82 (mmp.c, 2H),
6,50 (mmp.c, 1H),
4,95 (c, 2H), 2,39

(c, 3H)
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51

347,15

348

2,35
V3018Vv3001

>260

H-amp (IMCO-ds,
500 MIu): o (M.m.)
12,36-12,99 (M,

1H), 10,33 (mmp.c,
1H), ©,94-7,75 (M,
5H), 5,99-6,73 (M,
3H), 4,97 (c, 2H),
1,81-1,97 (M, 1H),
0,54-1,02 (M, 4H)

52

351,14

352

1,93
V3018V3001

H-sAMP (IMCO-de,
400 MIt): o (M.m.)
10,23 (mmp.c, 1H),
7,68 (m, J=2,0 Tu,
1H), 7,15-7,40 (M,
5H), 6,72 (o,
J=2,0 T, 1H),
6,46 (c, 2H), 4,97
(¢, 2H), 4,87 (m,
J=5,1 T, 1H),
4,17 (v, J=5,1 Tu,
2H), 3,75 (KB.,
J=5,1 Tu, 2H)

53

321,13

322

2,26
V3018Vv3001

192

'H-AMP (IMCO-ds,
500 MI'ta): & (M.nmg.)
12,94 (mmp.c, 1H)
10,28 (c, 1H)
7,17-7,49 (M, ©6H),
6,41 (mup.c, 2H)
4,97 (c, 2H)
2,28-2,39 (M, 3H)
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54

435,21

436

1,32
Vv3018V3001

211

H-amp (IMCO-ds,
500 MIu): o (M.m.)
11,90-12, 42 (M,

1H), 10,14 (mmp.c,
), 7,85-8,01
), 7,35-7,56
1H), ©6,21-7,07
)
)
)

S

4

S

(
(
(
, 4,065-4,77 (
, 3,86-3,94 (

(

H

EE

, 2,38-2,44
2H), 2,04 (c, ©
1,77-1,89 (M, 1H
0,60-0,92 (M, 4H)

~

M
) s
)

4

55

404,17

405

2,80
V3014Vv3001

218

'H-AMP (IMCO-ds,
400 MI'u): & (m.m.)
12,52 (mmp.c, 1H)
10,32 (c, 1H)
7,59 (c, 1H)
7,40-7,51 (M, 1H),
7,34-7,45 (M, 2H)
7,12 (mmp.c, 2H)
6,49 (c, 2H)
4,94-5,25 (M, 2H),
3,41 (v, J=7,1 Tu,
2H), 3,20-3,29 (M,

2H), 1,79
(KBMHTET, J=7,1
T, 2H), 1,64

(KBMHTET, J=7,1

T'u, 2H)
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1,79

'H-AMP (IMCO-dg,
500 MI'u): & (M.m.)
12,47 (uup.c, 1H),
10,30 (mmp.c, 1H),
8,25 (mmp.c, 1H),
7,84 (m, J=8,2 Tu,

57 N:X:N N\”<i}_d—§3 396,13 397 V3018V3001 >260 1H), 7,13 (mmp.c,
&yw 2H), 6,90 (m,
J=8,2 T, 1H),
6,50 (mmp.c, 2H),
4,94 (mmp.c, 2H),
4,87 (mmp.c, 2H),
3,63 (c, 3H)
'H-AMP (IMCO-ds,
500 MI'ta): & (M.nm.)
11,87-13,45 (M,
2H), 10,50 (mmp.c,
H N f 1H), 8,27 (mmp.c,
"0 o 1H) , 7,83 (m,
58 ) N%SQN\/Qi?_J_§a 382,11 383 V30i282001 >260 J=7,6 T, 1H),

7,22 (mmp.c, 2H),
6,80 (m, J=7,6 Tu,
1H), 6,61 (mmp.c,
2H), 4,94 (mmp.c,
2H), 4,77 (mmp.c,
2H)
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HoN

i
Né\\pf"

H-amp (IMCO-dg,
400 MIw): & (M.ZO.)
8,98-12,14 (M,

1H), 8,21 (c, 1H),
6,04-7,47 (M, ©6H

)
60 N—Q\N NxACizj> 402,19 403 V30ié$§001 242 4,95 (mmp.c, 2H),
vrzg;m N 4,02 (mup.c, 2H),
3,13 (mmp.c, 2H),
2,79 (mup.c, 2H),
1,67-1,97 (M, 1H),

0,42-0,94 (M, 4H)
H-sMP (IMCO-de,
400 MI'u): & (m.m.)
11,85 (mmp.c, 1H),
10,32 (c, 1H),
7,09 (c, 2H), 6,46
HaN H (CI 2H)I 3/ 81 (T/

0 J=7,2 T 2H
61 NlQ 3 385,23 386 V30§é$§001 2,36—2,48u’ (Q:
Cln \‘\'\,(:) 10H), 2,27  (c,
3H), 1,74
(kBUHTET, J=7,2
T, 2H), 1,49
(kBUHTET, J=7,2

I'm, 2H), 1,20-1,36
(M, 2H)
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62

410,25

411

1,67
V3018Vv3001

174

'H-AMP (IMCO-dg,
500 MI'ta): & (M.m.)
11,91 (wmp.c, 1H),
10,29 (mmp.c, 1H),
6,84 (mup.c, 1H),
6,49 (mup.c, 2H),
3,79 (v, J=6,9 Tu,
2H), 2,52-2,70 (M,
), 1,80-1,90 (M,
), 1,71 (mmp.c,
5H), 1,39-1,52 (M,
), 1,17-1,38 (M,
), 0,51-0,91 (M,
)

63

315,14

316

2,37
V3014Vv3001

>260

'H-aMP (IMCO-dg,
400 MI'u): & (Mm.m.)
12,35 (mmp.c, 1H)
10,24 (mmp.c, 1H),
7,11 (mmp.c, 2H)
©,44 (c, 2H)
3,78-3,87 (M, 2H),
3,70 (m, J=7,1 Twu,
2H), 3,24 (T,
J=10,9 T, 2H),
1,99-2,18 (M, 1H),
1,08-1,76 (M, 4H)
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AHaJIMTUUEeCKMe MeTOIUKU

Bce coemuMHeHMA wMccienoBam nocpencreoM XX-MC. IIpMMeHAIM
cilenyime MeTonukm XKX-MC.

Criocot VILLA

Bce aHalM3H OPOBOOUIIM C IIPMMEHeHMeM KBaIpyloJibHOTO XX/MSD
ceput Agilent 1100, coeaAMHEHHOTO C CUCTEMOM IJIS XUIKOCTHOM
xpoMaToTpadum (XX) cepumt Agilent 1100, cocTosmeyr M3 Hacoca IJA
IBYXKOMIIOHEHTHEIX cMecen c oerasaTopoM, aBTOMaTUUECKOT O
YCTPOMCTRAa TIOATOTOBKMU u oTbopa npoB, TEepPMOCTaTUPOBAHHOM
KOJIOHKM, IeTeKTopa Ha IMOIOHOM MaTpule. Macc-crnexkTpomMeTp (MC)
IPUMEHSIM C MCTOUHUKOM BJIEKTPOPACHBEUIMTEJILHOM MOHM3aluK  IIPpU
aTMOChepHOM OaBJIEHUN (APT-ES) . KanunndapHoe HaopaxeHMe
yCcTaHaBJIMBaian Ha 3000 B, HalpsxeHMe o¢parMeHTopa no 70 B wm
TeMIIepaTypy KBaIpyHNoJsda IonlepxubBaau nOpu 100°C. 3HaueHMs TOTOKa
Y TeMIepaTyph CYMMJILHOTO Tasa cocTaBjgsau 12,0 jg/mmu. m 350°C,

COOTBETCTBEHHO. A30T IIPVMMEHAJIM B KadeCTBe TI'al3a—pPacCIlIlBUIMTeJIA IIPpr

maBJjieHur 35 (PYHTOB/KB.IOOUM (241,33 «lla) nsz06. COop  IOaHHEIX
[IPOBOONIIN c IIOMOIIL 0 IpOoTPaMMHOTO obecrieueHusa Agilent
Chemstation.

B 1QomnoJjiHeHMe Kk Of0mWeV MeTOOMKEe aHaJiM3b OCYWEeCTBJIAIM Ha
KoJIOHKe YMC pack ODS-AQ C18 (mambHo¥ 50 MM x BHYTp. nouam. 4,6
MM; Ppas3MepoM uYacTull 3 MKM) Opu 35°C CO CKOpPOCTBI IOTOKa 2,6
MII/MMH. I'paIMeHTHoOe S»sJIoMpoBaHMe OpoBoImiIM otT 95% (Boma + 0,1%
MypaBbMHaAg KkucJiora) /5% alle TOHUTPUII oo 5% (Roma + 0,1%
MypaBbMHag KucjoTa)/95% aueToHUTpMsI 3a 4,80 MUHYTH, KOHEUHYIO
KOMIIOZUIIMIO IOOBWXKHOM a3z yOepXKMBaJIM HOOMNOJHUTEJILHO B TeUeHUe
1,00 mMmH. CTaHIapTHEM 0O0BeM BBOIOMMOM MHNIPOBH COCTaBJIAI 2 MKI.
Iramnas30HE M3MepeHuM ycTaHaBJaIMBaM Ha 190-400 um g»jga UV-PDA-
meTexkTopa M 100-1400 Macca/zapsan njid MC-meTekTopa.

CnnocoB® B cucremMa ACQUITY UPLC ¢ SQD-IeTeKTOpOM

llonBmxHaa ¢aza: A: MeTaHoJ, B: 10 MM aunerarT ammoHMsa B 90%
BoIH M 10% alleTOHUTPWII.

KoJjloHKa: THUI KOJIOHKM: KOJOHKa Aquity UPLC BEH C18 1,7 MKM
2,1x50 MM (Waters N 186002350), TemmnepatTypa: 70°C. IIporpamMMma
TpammeHTa. IlloTok: 0,7 MJI/MMH., OCTaHOBKa cbopa HaHHHX: 1,8 MMH.

BpeMsa OCTAHOBKM: 2 MMH.
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BpeMmsr (MuH.) $ A | $ B | CkopocTs moToka (MiI/MHUH.)
0,00 5 95 0,7
1,30 95 5 0,7
1,50 95 5 0,7
1,70 5 95 0,7
2,00 5 95 0,7

O06weM BBOOMMOWM Ipo6rei: 0,75 MkJ. Tumn BBOOA NPOOH: HeNOJHAaM
[eTJid C IIePeloJIHEHMEM UIJIHL.

HavanpHasa »OJjamMHa BOJHE: 210 HM. KoHeuHas »OaMHa BOJIHE: 400
HM. Paspemawnmasa crnoco®HocTb: 1,2 HM. UYacToTa BBOma mnpod: 20
TOUek/c.

MC-cnioco®

OyHrLIMS 1

PexuMm mMoHM3aumMm: ES+. dopMaT HOaHHEIX: LEHTPOMUI.

HauajsibHag Macca: 160. KoHeuHad Macca: 1000.

Bpemsa ckaHuporaHusga (c): O0,1. Bpema Hauaja (MuH.): 0,0,
Bpemsa 3aeepmeHuda (MmH.): 2,0. HanopsaxeHme Ha KoHyce (B): 30.

OdyHKLIMA 2

PexuMm moHM3aumm: ES-. <¢opMaT HaHHEX: LeHTpoun. HaudaJjlbHasa

Macca: 160. KoHeuHas macca: 1000.

Bpemsa ckaHuporaHusa (c): O0,1. Bpewmsa Hauvajsa (MuHE.): 0,0,
Bpemsa zaBepmeHus (MmH.): 2,0. HamopskxeHue Ha KkKoHyce (V): 30.
lloToxk B MC: 700 MKJI/MUH.

Obmasa npolenypa VDRI (mna MeTtoouMk V100xV10xx.olp m

V200xV20xx.01p)

BOXX MBMepeHMSa OCYIEeCTBJIAIM C IpUMeHeHMeM cucTeMe Alliance
HT 2795 (Waters), cocTodAmeV M3 Hacoca IJS UYeTHPeXKOMIIOHEeHTHBX
cMeceM C Oera3aTopoM, aBTOMATUUEeCKOTO YCTPOMCTBa IOOTOTOBKU U
BBOIa TIpPoOH, OMOIHO-MaTPUMUHOTO neTekTopa (DAD) ¥ KOJIOHKM, Kak
YKasaHO B COOTBETCTBYKIIMX CIOocCoDax HMXe, KOJIOHKY IIOONepXUBAKT
npu TemnepaType 30°C. TloTok M3 KOJIOHKM Ppasnejsan kK MC-
CIIEKTPOMETPY . MC-meTekTOp OCHalaamn MCTOUYHVKOM MOHU3alUA
2JIeKTpOopacHeyieHMeM. HaOpsaxeHMe KalWJIJIAPHOM MIJIEL COCTaBJIAJIO 3

kB, a TeMIepaTypy MCTOUYHMKA [NOIIepXuBaJM Ha yporHe 100°C nHa LCT

(BpeMANpOJIETHE MaCC-CIeKTPOMEeTP C MHTepbercoM Zspray™ oT
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Waters - nua MeTomuk V100xV10Oxx.olp), m 3,15 xB mpm 110°C Ha
ZQmM (IpocTOoM KBaIPYIOJBHHY MacC-CIeKTPOMEeTp C MHTepdelcoM

Zspray™or Waters - njus merTommk V200xV20xx.0lp). A30T OPUMEHAJIN
B KadeCTBe pPacCHBUIMTEJIBHOT'O Tasz3a. COop OaHHHX I[IPOBOOMIIM C
IIOMOWIBLID CHCTeMEl o0O0paboTkM »OaHHHX Waters-Micromass MassLynx-—
Openlynx.

Obmasa npouenypa VDR2 (mnas meTommk V300xV30xx.o0lp)

V3MmepeHre C noMompilo XX HOPOBOIMIIM C IIPUMEHEHMEeM CUCTEMH IJIA
UPLC (cBepx20beKTUBHOM XUOIKOCTHOM XpoMaToTrpadnm) Acquity
(Waters), cocrTosmeyr M3 Hacoca IJ9 IBYXKOMIIOHEHTHHX CMecel C
nerasaTopoM, aBTOMaTUUECKOTO mjosaTopa, OMOIOHO—MaTPUUYHOTO

OTeTeKTopa (DAD) M KOJIOHKII, KakrK oOIllpeleJIeHO B COOTBeTCTBYRIINMX

criocofax HMXKe, OIpUUeM KOJIOHKY BHIOEPXMBAJIM IIPM TeMIepaType 40°C.
I[IOTOK M3 KOJIOHKUM pasznesydaim K MC-meTexkTopy. MC-ODeTeKTOp OCHAallalix
VMCTOUHMKOM MOHM3ALMM D2JIeKTpopaclblieHreM. HamnpaxeHVe KaOuJIJISpHOM
MIJIEL CoCTaBJaJio 3 KB, wu TewmmnepaTypy B Quattro (TpoViHOM
KBaIpyIOJBHOM MacC-CIeKTpoMeTpe oOT Waters) nomaepxmuBalM IIPU
130°C. A30T IOpMMeHAJM B KadeCTBe pPaclIeUyIMTeJIbHOTO Ta3a. Coop
OaHHBIX [IPOBOIOMJIM C IIOMOIBK CUCTeMH O00paboTKM IaHHEIX Waters-
Micromass MassLynx-Openlynx.

Crioco® V1005v1012

B nomoJjiHeHMe K ofmeM MeToamuke VDR1: ofpameHHO-bazoByi BIXX
BHIIIOJIHSAJIM Ha KOJIOHKe Waters X-bridge (3,5 mxMm, 4,6x100 mMm) cCo
CKOpOCThI0 IoToka 0,8 MiI/MMH. [IBe NOOBMXHEE Gash (IomBukHad dasa
A 100% 7 MM aueTar aMMOHUA ; [IOOBMXHA A daza B: 100%
AllEeTOHUTPWJI) T[IPMMEHANIM IJIS COOJIIeHMSA YCJOBUA TpaamueHTa oT 80%
A mo 20% B (ynmepxmuBaHmMe B TeueHue 0,5 mMmHYyTHEH) 1o 20% B 3a 4,5
MUHYTH, 90% B B TeueHvMe 4 MUHYT, ¥ TIIOBTOPHOE YypPaBHOBEIMBaHUE
IpM MCXONOHHIX YCJIOBUAX B TedueHMe 3 MUHYT. IlpuMeHAIM oOOBeM
BRBOOVMMOM TpoOH 5 MKJI. HampskeHMe Ha KOHyce cocTaBjgasajo 20 B mis
pexrMa IOJIOXKUTEJILHOM ¥ OTpMUATEeJIbHOM MOoHM3aluM. Macc-COeKTPH
noJylyyaJjiM CKaHuMpoBaHuMeM oT 100 pmo 1000 =3a 0,4 cekKyHOHR C
[IpMMEeHEeHMEM BpeMeHM 3alepXku 0,3 CeKYyHIHE MeXIy CKaHWPOBaHMAMU.

Crioco® V1004Vv1012

B nomnoJjiHeHMe K oOmelr MeToamke VDR1: ofpameHHO-bazoByl BIXX
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BEIIIOJIHAJIM Ha KOJIOHKe Kromasil C18 (3,5 wmxMm, 4,6x100 wmMm) cCo
ckopocCcThio moToka 0,85 wi/MuH. Tpu OOOBMXKHEE (QasH (IOOBMXHAS
daza A: 100% 7 MM aueTaT aMMOHUSA,; IIOIOBMXHasd ¢aza B: 100%
AlleTOHUTPWJI; HoIOBMXHad ¢aza C: 0,2% MypaBBMHOM KMUCJIOTH + 99,8%
BOIOH CBEPXBHICOKOM OUMCTKM) IMNPUMMEHSAJIM IJIS CcOOJIoOeHus YCJIOBUSA
TrpamimueHTa oT 35% A, 30% B m 35% C (yOepXuBaHMe B TeueHMe 1
MMHYTH) no 100% B 3a 3 MuHYyTH, 100% B B TeueHme 4,5 MMHYTH U
[IOBTOPHO C MCXOIHBEIMM YCJOBUAMM B TeueHMe 3 MUHYT. I[IpUMeHSAIn
oBreM BBOIMMOM MHOpoOH 5 MKJI. HampsaxeHMe Ha KOHyCe cocTaByajo 20
B 1mojag pexyMa IIOJIOXUTEJILHOM M OTpUMLATeJIbHOM MOoHM3auuM. Macc-—
CIEKTPH IoOJydYaJM ckKaHupoBaHMeM oT 100 mo 1000 3a 0,4 ceKyHOH C
IIpMMeHeHMEeM BpeMeHM 3alepXky 0,3 CeKyHIHE MeXxIy CKaHVWPOBAaHWAMMU.

Crioco® V1010V1012

B momnoJiHeHMe K ofmeld MeTonmke VDR1: oOpameHHO-(paszoByin BIXX
BEIIIOJIHAJIM Ha KOJIOHKe Waters Atlantis C18 (5 mxMm, 3,9x100 MmMm) co
CKOpPOCThI0 mmoToka 0,8 MiI/MMH. TpM HOOBMXHHEe Gash (IoIBWKHag dasa
A: 100% 7 MM aueTaTa aMMOHMS; rnomemxkHada dpasza B: 100%
alleTOHUTPWII; [OIOBWXHasa ¢dasa C: 0,2% MypaBbMHOM KMUCIOTH + 99,8%
BOOE CBEPXBHCOKOM OUMCTKM) [IPUMEeHIJIM IJS COOJIIeHUS YCJIOBUA
rpamgmueHTa oT 50% A m 50% C (yoepxmuBaHMe B TeueHMe 1,5 MMHYTH)
no 10% A, 80% B u 10% C 3a 4,5 MMHYTH, yIepXuBaHue 4 MUHYTH, U
[IOBTOPHOE YPaBHOBEMMBAHME C MCXOIHEMM YCJIOBMAMM B TeueHue 3
MUHYT. IlpUMeHSJIM o0O0BbeM BBOOMMOM Ipobel 5 wMkrJ. HamopsxeHue Ha
KOHYCe cocTabJsjio 20 B mJjsg pexmuMa IIOJIOXKUTEJILHOM UM OTPpHUIlaTeJIbHOM
MOHM3alUuM. MacC—-CHeKTpPH I[IoJIydaJiM CcKaHupokBaHmeM oT 100 mo 1000
3a 0,4 cekyHIOHE C [PMMeHeHMeM BpeMeHM 3alepXky 0,3 CeKyHIOBE MeXIy
CKaHVPOBAHVAMN .

Crnoco6 V2002V2002+LCpos court.olp

B momnoJiHeHMe K ofmel¥ MeTonmke VDR1: oOpameHHO-(paszsoByi BIXX
BEIIIOJIHAJIM Ha KOJIOHKe Kromasil C18 (3,5 wmxMm, 4,6x100 wMMm) cCo
CKOpOCThI0 mmoToka 0,8 MiI/MMH. TpM HOOBMXHEHE Gash (IoIBMWkHad dasa
A: 100% 7 MM aueTar aMMOHWA ; [IOOBMXHA A daza B: 100%
alleTOHUTPWII; [OIOBWXHasa ¢dasa C: 0,2% MypaBbUMHOM KMUCJIOTH + 99, 8%
BOOE CBEPXBHCOKOM OUMCTKM) [OPUMEHAJIM IJS COOJIIeHUS YCJIOBUA
IrpanueHTa oT 35% A, 30% B m 35% C (yoepxuBaHMe B TeueHue 1

MMHYTH) @no 100% B =3a 4 wuHyTH, 100% B B TeueHuMe 4 MUHYT U
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IIOBTOPHO YPAaBHOBemMMBAJIM C MUCXOOHHEMM YCJIOBUAMM B TeueHue 2
MUHYT. IpuMeHAIM oObeM BBOOMMOM HOpobu 10 wMkJ. HamopsaxeHre Ha
KOHYCe cocTabJjsajo 20 B @mJjd pexmuMa IIOJOXUTEJEHOM M OTpHullaTeJbHOMU
MOHM3alLUuM. MacC-CIeKTpH I[IoJiydaJiu cKaHMpoBaHMeM oT 100 mo 1000
3a 0,4 cekxkyHOH C IPMMEHEeHMEM BpeMeHM 3alepXky 0,3 CeKyHIH MeXOy
CKaHUPOBAHUAMA .

Crioco® V2003vV2002

B pmomnoJiHeHMe kK ofmeld MeTonmMkKe VDR1: obOpameHHO-(paszoByi BIXX
BHIIIOJIHAJIM Ha KoOJOHKe X-Bridge C18 (3,5 MM, 4,6x100 wMMm) cCo
CKOpOCThI0 ImoToka 0,8 MiI/MMH. [IBe HOOBMXHHE Gash (IoOBmwkHad dasa
A: 100% 7 MM aueTar aMMOHUA ; [IoOBMXHAa A daza B: 100%
ALlETOHUTPWII) ; IMIPUMEHSAJM OJ9 COOJIIoOeHUS YyCJOBMA TpammeHTa oT 80%
A, 20% B (ymepxuBaHuMe B TeueHue 0,5 mmHyTH) mo 10% A, 920% B B
TedeHre 4,5 MMHYT, yIepxuBaHue npm 10% A m 90% B B TeueHue 4
MVHYT ¥ TMOBTOPHO YPaBHOBEMMBAJM C MCXOIOHHMM YCJOBUAMM B TeUEHUe
3 MuHYT. IlpuMeHAIM oO0O0BeM BBOIMMOM Opo®u 10 MJ. HamopsxkeHMe Ha
KOHYCe cocTabJajo 20 B mJdg pexmMa IMIOJOXUTEJILHOM M OTpHullaTeJbHOM
MOHM3aUuM. MacC-CIeKTpH I[IoJiydaJiM CcKaHMpobBaHMeM oT 100 mo 1000
3a 0,4 cekKyHIOH C [IPMMEeHeHMEM BpeMeHM 3alepXKy 0,3 CeKyHIE MeXIy
CKaHVPOBaHUAMN .

Crioco®6 V2012v2002

B nomoJjiHeHMe K ofmel MeTomamke VDR1: ofBpameHHO-bpazoByi BIXX
BHIIIOJIHAJIM Ha KOJIOHKe Waters Atlantis C18 (5 mxMm, 3,9x100 MMm) co
CKOpOCThI0 IoToka 0,8 MiI/MuH. Tpr HOOBMXHHE Gash (DoOBuwkHad dasa
A 100% 7 MM aueTar aMMOHUA ; [IOOBMXHA A dasa B: 100%
alleTOHUTPWJI; MOIBWXHasd ¢aza C: 0,2% MypaBbBMHOM KMCJIOTH + 99,8%
BOOB CBEPXBHCOKOM OUMCTKM) IPUMEHIIM IJIS COOJIOeHUS YCJIOBUSA
rpanueHTa oT 50% A, 0% B m 50% C (yOoepxuBaHMe B TeueHue 1,5
MHYT) mo 10% A, 80% B m 10% B TeueHMe 3,5 MMHYT, yIEepXMBaJIA
IpM IOAaHHEIX YCJIOBMAX B TeueHMe 4 MMHYT M TIOBTOPHO YPaBHOBEIMBAJMU
C MCXOIHBEIMM YCJIOBMAMM B TedeHMe 3 MMHYT. IlIpMeHAIIM oO0O0BeM
BROOMMOM NpoOu 10 MkJ. HanpskxeHuMe Ha KOHycCe cocTaBJjsayio 20 B mis
pexyMa IOJIOXKUTEJILHOM ¥ OTpMUATEeJIbHOM MOoHM3aluM. Macc-CHIeKTPH
nojiyyajii CKaHuMporaHuMeM oT 100 mo 1000 =3a 0,4 cCceKyHOH C

I[IPMMEHEHNVEM BPEMEHNM 3alePXKNU 0,3 CEKRYHIOE MeXIyYy CKaHMPOBaHWMAMI.
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Crioco® V2015v2007

B pmomnoJiHeHMe kK ofmeM MeTonmke VDR1: obpameHHO-(paszsoByin BIXX
BHIIOJIHAJIM Ha KOJIOHKe Supelco Ascentis Express C18 (2,7 MKM,
3,0x100 MM) co ckopocTei noroka 0,7 MiI/MUH. JBe MNOIBUXHEE O(asH
(momBmwxHasa ¢asza A: 100% 7 MM aleTaT aMMOHMS,; IIOOBMXHas ¢dasza B:
100% aLeTOHUTPWII) NOPUMEHANIM IOJid COOJIOOeHMA yCJOBMA I'palMeHTa OT
80% A u 20% B (ymepxmpaHue B TeueHmue 0,5 mmuyTH) nmo 5% A u 95%
B B TeueHue 2,5 MMHYT, YIEepXMBaJIM B TedeHue 4,5 MUHYT U
BOBBpamaJM K MCXOIHHM VCJIOBMAM B TeueHue 1,5 MMHYTH, U
VIEepXUBaJIM B TeueHMe 1 MMH. IIpMMeHSAJIM o00BLeM BBOIMMOM IPOOHE 5
MJI. HanpsaxeHre Ha KOHycCe COCTaBJIAJIO 20 B oJisa pexmMa
IIOJIOXUTEJILHOM U OTpMIAaTeJIbHOM MOHM3alUuM. MacC-CIeKTPH IoJy4YaJu
ckaHupoBaHMeM oT 100 pmo 1000 3a 0,4 cCeKyHOH C IIPMMEHEeHMNEM
BpeMeHu 3Bamepxku 0,3 CeKyHIH MeXIy CKaHMPOBAHUAMMU.

Crioco® V3018V3001

B momnoJiHeHMe K ofmel¥ MeTonuMkKe VDR2: obpameHHO-dpazoByin UPLC
OPpOBOOMIIM Ha KOJIOHke Waters Acquity BEH (MOCTHMKORBREM TMOPHUI
STUJICUIIOKCaHa/ cuIuKaresd) C18 (1,7 MKM, 2,1x100 MM) co
ckopocTrio noToka 0,343 w™ia/MuH. [OBe TMOOBWXHEE (asu (IOOBMXHASL
baza A: 95% 7 MM aueraT aMMOHMA/5% alleTOHUTPWII; [OOBWXHas dasa
B: 100% aueTOHUTPWII) NIPpMMeHAJIM OJIA  OCYWEeCTBJIEHUA  YCJOBUA
rpamgueHTa oT 84,2% A m 15,8% B (ymepxuBaHMe B TeueHue 0,49
MHYTH) mo 10,5% A m 89,5% B, yIepxuBaJlu B TeueHue 2,18 MUHYTH
¥ TPUBOOMIJIM K  HavaJIbHEM  YCJIOBMSAM B Teuenme 0,73 MMH.,
yoepxmuBailu B TeueHue 0,73 MUHYTH. IIpUMeHAJIM o0O0BbeM BBOIMMOM
OpoOH 2 MKJI. HanpskeHMe Ha KOHyCe cocTabJjsjo 20 B mjud pexuma
IIOJIOXUTEJILHOM U OTpMIAaTeJIbHOM MOHM3alUuM. MacC-CIeKTPH IoJy4YaJu
ckaHupoBaHMeM oT 100 pmo 1000 3a 0,2 cCceKyHOH C IIPMMEHEeHMEM
BpeMeHu sBamepxku 0,1 CceKyHIH MeXIy CKaHMPOBAHUAMMA.

Crioco® V3014Vv3001

B momnoJiHeHMe K ofmel¥ MeTonmMKe VDR2: obOpammeHHO-(paszsoByin BIXX
BHIIIOJIHAJIM Ha KOJIOHKe T3 ¢ HSS (BHCOKOIPOUHHN IMOKCHUI KPEMHUS)
or Waters (1,8 wmrM, 2,1x100 wMM) co ckKopocTwki T1oToka 0,35
MJI/MMH. JIBe OOOBIWXHHEe dasn (IomBWkHas ¢asa A: 95% 7 MM aueTar
aMMOHM S/ 5% alleTOHMTPMJII; HOoOBMXHas dasza B: 100% aleTOHUTPWII)

IIPMMEHAJIN IJIA OCyHmeCTBIJIEHNA YCIJIOBMA I'vallleHTa oT 99% A
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(yoepxuBaHue B TeueHue 0,5 MmHYTEH) no 15% A m 85% B B TeueHue
4,5 MUHYT, YIEPX/BaJIM B TEUEHMe 2 MUH. U TPUBOIOUJIM K HadaJlbHBM
yCcJoBUAM B TedeHue 0,5 MMH., yIOepXMBaJIM B TeueHue 1,5 MMHYTH.
[IpuMeHAIM O00BeM BRBOOMMOM MIpoOH 2 MKJI. HamopsxeHre Ha KOHyCe
cocTaryaaso 20 B 1OJad pexuMa IIOJOXUTEJILHOM UM OTpUlaTeJIbHOMU
MoHU3auuu. Macc-CHOeKTpH [IoJiydaliM ckKaHupoBaHveM oT 100 mo 1000
3a 0,2 cekKyHIOHE C [IpMMeHeHMeM BpeMeHM 3alepxkyu 0,1 CeKyHIOBE MexXIy
CKaHMPOBAHUAMNA .

BroJjiormueckas aKTUBHOCTL CoeOuHeHMMr dopmyJiel (1)

OnrcaHMe aHaJM30B OUOJIOTHUUECKOM aKTHMBHOCTU

AHAJIM3EL C I[IOMOIILI PellopTepHOT'O TI'eHa MHOJIA OLEHKM aKTUMBHOCTU

TLR7 (24 u.)
CrnocoBHOCTB coenuHeHUN aKTVMBUPOBATE TLR7 JyeJioBekKa
OLleHUBaJIU C IIOMOIIELIO KJIETOUHOTO a”Haimsa C [IPMMeHeHEeM

PEeIoOpPTEPHOTO TeHa C I[IpMMeHeHMeM KJeTok HEK293, BpPEMEHHO

Tpch@MHMpOBaHHHX IIOCPpelICTBOM OSKCIIpeCCHMPYKRIeI'0 BeKTOPpa TLR7 wmiam

TLRS M  PEeIOPTEepPHOTO KOHCTpYKTa NEFB-luc. B OIOHOM  cCJly4dae
KOHCTPYKT SKCIIpeCcCcUumn TLR DKCIIpeccHUupyeT COOTBETCTBYKIYIO
[IOCJIeDOBaATEJIbLHOCTE OUKOTO TUIIa I MY TaHTHYIO

[I0CJIenOBATEJILHOCTE, comepXalWyrn  OeJjieluio BO  BTOpPOM  0OOI'aToM
JemumuHoM T1noBTope (d1RR2) TLR. Kak paHee YKa3HBAJOCh, Takue
MyTaHTHEEe Oejyik TLR 0oJiee BOCIPUMMUMBE K aKTMBaALUMM aT'OHMCTOM
(noxymMeHT US 7498409) .

KpaTko, KJIETKU HEK293 BHpAIUE aJIN B cpene oA
KyJIbTUBMPOBaHMA (DMEM, npomoJiHeHHas 10%) .

FCS m 2 MM rnJjgyTamMuHa) . /[OJ4 TpaHcheKUMM kKJeTok B 10 cM
yamkax KJIeTKUM OTOeNIaIV TPpUlcuHoM—EDTA, TpaHCcOUUMpOBaAIM CMeCH
M3 miasMmos CMV-TLR7 wmiam njgasmmuibsl TLR8 (750 HT), 1masMmMoe NEFB-
luc (375 HI') M peareHTa OJ9 TpPaHCOeKUUM M MHKyOMpoBam 24 Yaca
i 48 wvacoB npu 37°C B VyBJaxHeHHOM aTmMochepe 5%  CO,.
TpaHCOULMPOBAHHEE KJIEeTKU 3aTeM OTIOeJIAJIn TpuiicuHoOM—-3ITA,
NpoMEBaJiM B PBS UM pecycHeHIUMpOBaJ M B Cpelde OO IIJOTHOCTU
1,67><lO5 KJIETOK/MJI. TpuouaTh MUKPOJIUTPOB KJIETOK 3aTeM
pacrnpenesyiajM B KaxXOyln JIYHKY B 384-JIYHOUHHX ILJIaHIIETaX, TIOE VYXe
comepxajiock 10 wMkJ coenguMHeHuMsa B 4% JMCO. Ilocjsie 6 4YacoB

MHKyOauum npm 37°C, 5% CO, onpenesdanu JoLMOepa3HYyl aKTHUBHOCTD
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nyTemM pobaBjeHua 15 M cybcecTpaTa Steady Lite Plus (Perkin
Elmer) B KaXOyw JIYHKY W CUMTHBAaJM [IOKa3aHMg, IIOJIYYEeHHEEe Ha
YCTPOMCTBEe OJIA CUMTHBAaHMA MUKPOILJIaHmeToB ViewLux ultraHTS
(Perkin Elmer). KpuBee npoza-s¢@dpexT OBJIM COCTABJIEHH MCXOIOS U3
V3MEepeHM Y, BHIIOJHEHHHX B UYeTHpeXxX I[apallJIeJIbHHX aHaJlu3ax. [Ijdg
KaXOoT'0 COeOVHEHMA OINpemeliAllM BHAUeHMA CaMbX HUBKUX SOOeKTMBHEX
KOHUeHTpauun (LEC), omIpenejieHHHX KakK KOHIEHTpalus, KoTopas

VMHOYyLVPYeT 9S0beKT, KOTOPHM I10 MeHbIleM Mepe B IBa pas3a BHIIE

OOy CTUMMOT'O OTKJIOHEHM I aHaauza. TOKCUUYHOCTD coeIMHEeHM S
onpenessann OIOHOBPEMEHHO c IpMMeHeHUEM OIOMHAaKOBHX cepumn
pasbarjieHU A COeOVIHEHUSA - 30 MKJI Ha  JIYHKY c KJIeTKaMu,
TPaHCOULMPOBAHHEIX TOJIBKO KOHCTPYKTOM CMV-TLR7 (1,67><1O5

KJIeETOK/MJI), B 384-JIyHOUHEX ILJaHmeTax. XMBHEeCIOCOBOHOCTL KJIETOK
WUBMEepAIM I[IocJie 6 YacoB MHKyOGaumm npu 37°C, 5% CO, IOCpPeICTBOM
nodarjenmus 15 mrj ATP lite (Perkin Elmer) Ha JIYHKY M CUMTHBAHUA
IoKasaHuM C YCTPOMCTBOM IJIS CUMTHEHBAHMA MMKPOILJIaHmeTOB ViewLux
ultraHTS (Perkin Elmer). JaHHBHEe yKa3bBaJM Kak CCsg.

AHan3 NOPpOOYyUMPOBaHMA UHTepdpepoHa B KJeTKax uejioBeka PBMC

(PBMC-HUH7 ECsg)

AxTUBaLIUA TLR7 yeJIoOBeKa IPUBOOUT K YCUIJIEHHOMY
NpooyuMrpOBaHMio VHTepbepoHa rjiasmMalurTOoU OHEIMNA OeHIPWTHEIMA
KJIeTKaMH, [IPUCYTCTBYIMMU B KPOBU yeJiIOBeKa. CrnocoBHOCTE
COeIMHEHU I MHOYLIMPOBATH BEIPaBOTKY MHTepdepoOHa OlleHMBaJIA

IOCPEelCTBOM M3YUYEeHMS TIPOTUBOBUPYCHOM aKTMBHOCTM B CUCTEMe
permmmkoHa HCV nocjie MHKyOauuM B IIPUCYTCTEBUM KOHIMUIMOHUPOBAHHBIX
cCpen m®3 MOHOHYKJIEAPHHX KJIETOK Iepubepuuyeckor KkKpoBu (PBMC).
AHanmMs  peIIMKOHAa HCV  ocHOBaH Ha KOHCTPYKTE BULIMCTPOHHOM
SKCIOpeccur, Kak onmcaHo Yy Lohmann et al. (Science (1999) 285:
110-113; Journal of Virology (2003) 77: 3007-15 3019) c
MoOubMKaLMAMM, OIMcaHHEMM Krieger et al (Journal of Virology
(2001) 75: 4614-4624) . [Tpun aHaJim3e NIPpUMEH I CcTabUIILHO
TPAHCOMUMPOBAHHY KJIETOUHYH JuHMio Huh-7 luc/neo, comepxamyio
PHK, KOOVMPYHKIYK OMUMCTPOHHHM KOHCTPYKT BSKCIPECCUM, COIepXalun
yd4acTKM aOukoro Twuna NS3-NS5B tumna 1b HCV, TpaHCIMpyEeMEE Ha
yuacTKe BHYTPEHHEN rocankm PHUOOCOMEL (IRES) v BUpPYyCa

sHUebasioMmokapouTa (EMCV), HOpu 9STOM [IPeIBapUTEJIbHO BBOOUIIN
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PElopPTepHHM TeH (Joludpepasa CBeTJIAUKA) M CeJIeKTUBHHY MapKepHHM
reH (neoR, HeoMmuMH-pochoTpaHchepasza). KoHCTpYKT oGJjaHKMpoBaH b5
n 3’ NTR (HeTpaHcJupyeMee ydacTky) u3 HCV Tuna lb. HenpeprelBHOe
KYJIbETUBMPOBAaHME KJIETOK C PeIJIMKOHaMM B NpUCyTCcTBMM G418 (neoR)
3aBucKUT oOT pemymkaumy PHK HCV. [na aHanmMs3a KOHIOIMLMOHMPOBAHHEIX
cpel KJETOUHOWM KYJbTYPH IMIPUMEHANIM CTabuJIbLHO TpaHCOMUMPOBaHHEE
KJIETKU c PEerJIMKOHaMM, KOTOPHE aBTOHOMHO u MHTEHCHBHO
pemmuupyioT PHK HCV, komupyimyio inter alia smoumpepasy. KpaTko,
PRMC moJgyyajJu M3 JIEMKOUMTAPHEX ILJIEHOK OT II0 MeHbIeM Mepe IOBYX
IOOHOPOB C IPMMEeHeHMEeM CTaHOapTHOTO IMIPOTOKOJIa LUeHTPUOYTUMPOBAaHUA
C OQukoJIIIOM. BrmejsieHHEle PBMC pecychHeHIVpOBaJIM B cCcpenme RPMI,
nornoJiHeHHov 10% CHBOPOTKOM AB ueJjioBeKa, U 2x10° xJIeTOK/Ha JIYHKY
pacnpenejasaau B 384-JIyHOUHBIX ILJIaHIMEeTax, CcolepXallMx COeldVHEHUS
(ofmu odbwem 70 MrJI) . Ilocile MHKYOalLMM B TedueHMe HouM 10 MKJI
HaJoCaOouHOM XUIOKOCTM IIepeHOCUJIM B 384-JIyHOUHEE  ILJIQHIIETH,
comepxamye 2,2><1O3 KJIETOK C pelUIMKOHaMM/Ha JYHKY B 30 MKJ
(moMemeHHBEEe B IIJIaHONIEeTH 3a JeHb »Do »Toro). llocyge 24 dYacoB
VHKYOalumun PerMKalunio OTIp el eI AN [IOCPEenCTBOM aHaJmsza
JolrdepasHoM aKTMBHOCTM C NOpuMeHeHueMm 40 MKJI/Ha JIYHKY cy®cTpaTa
Steady Lite Plus (Perkin Elmer) M UBMEPAIM IIOCPEeLCTBOM
MUKPOIIJIAHIIETHOTO pUIepa C BO3MOXHOCTBI BM3yaau3aluuu ViewLux
ultraHTS (Perkin Elmer) . VHTMOMPYIOIYO AKTUBHOCTB KaxmooIro
coeIMHEeHMSI B OTHOWEHMM KJIeTok Huh7-luc/neo salucHBaJM B BUIOE
BeJINUVH ECso, ompeneJIeHHEIX KakK KOHILIeHTpalumsa CoenOVHeHNu4d,
HaHeCeHHOTO Ha PBMC, koTopas TIpuBeJsa K CHWXeHMIO JouubepasHoOM
aKTMBHOCTM Ha 50%, UuTO B CBOK OUepelb CBUIETEJLCTBYET O CTEeIeHU
PenjanKalmm PHK - PEenJnMKoOHa Ipmn IIepeHocCe OIIpPeneJIEHHOTO
KOJIMUeCTBa Cpenkl oJid KYJIETUBUPOBAHUA PBMC. PexoMOMHAaHTHEIM
MHTepdepoH o—-2a (Roferon—-A) NIpMMEHSAJM B KadeCTBe CTaHOaApPTHOI'O
KOHTPOJIBHOTO  COeIVMHEHUH. Bce coenMHeHMA IIPOOEMOHCTPUPOBAJU
CCs9>24 MKM B TOX-aHaimze HEK293, omIomMcaHHOM BRHIIE.

AHan3s NOPpOOYUMPOBaHMA MHTepdepoHa B KJIeTKax uejioBekKa PBMC

(PBMC HEK-ISRE-luc LEC)

AxTUBaLIUA TLR7 yeJIOBeKa IPUBOOUT K YCUIJIEHHOMY
NpooyLuMpOBaHMio MHTepbepoHa rJiasMalyTOU OHEIMMI OeHIPUTHEIMA

KJIeTKaMM, IPUCY TCTBYIOMMMH/ B KpPOBU yeJIoBeKa. CriocoBHOCTE
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COeOMHEHNSA VHIOYyLUMPOBAaTH BHPaObOTKY MHTepbepoHa OLlEHUBAJIU
[IOCPeICTBOM OIllpenelieHnd MHTepdepoHa B KOHIOUUMOHMPOBAHHEIX Ccpemax
13 MOHOHYKJIEAPHHX KJIETOK Iepudpepmuueckom kpoBu (PBMC). Haaudue
nHTepbepoHa B obOpasuax oONpelesiaiM C IIOMOIMBI PelopTepHOU
KJIE TOUHOM JIVTHUN 0JI4 BHIABJIEHN A MHTepOepoHa, CTabUIIBHO
SKCIpeccupyllmen peropTepHEM KOHCTPYKT c VMHTepbepOoH—
CTUMYJIMPYEMEIMM pearrpylmmMmy sjieMeHTaMu (ISRE) -luc. SjgemeHT ISRE
c [IOCJIENOBATEJIBHOCTEBIO GAAACTGAAACT BHICOKOUYBCTBUTEJIEH K
TPAaHCKPUIILVMOHHOMY baxkTOopY STAT1-STAT2-IRF9, KOTOPHM
aKTUBUPYeTCsa Ipu cBA3beaHuM I1FN-I ¢ penentopom IFN (Clontech,
PT3372-5W) . Kparko, PBMC nojgydajgu M3 JEeMKOLUMTAPHEX IIJIEHOK OT IIO
MeHBIIEV Mepe IBYyX OOHOPOB C IIPMMEHeHMeM CTaHIapTHOTO IPOTOKOJa
HeHTPpUOYTUMPOBaHUA C OQUKOJIJIOM. BroimejyieHHEle PBMC pecyChHeHIUPOBaJU
B cpenle RPMI, ponoJjHeHHo¥ 10% cHBOpOTKOM AB UYeJjloBeka, U 2x10°
KJIETOK/Ha JIVHKY pacrnpeneylsanu B 384 -JIYHOUHEIX [JlaHmeTax,
comepXamux coemuHeHMsa (obmui obbem 70 MKJ) . Ilocyie MHKyOaluu B
TeueHre HouM 10 MKJ HaJOCaOOUYHOM XKUIKOCTM IIepeHOCHuJIM B 384-
JIYHOUHEIEe ILJIQHIIETH, ComepXalyre 5x10° HEK-ISREluc KJIETOK/JIYHKa B
30 MKJI (IIOMelleHHHE B IJIQHIIETH 3a OeHb OO 2Toro) . Illocjse 24 yacos
MHKyOaumMy  aKTUBaALMWD  BJIEMEHTOB ISRE onpenesianyM  IIOCPpelICTBOM
aHauza JmouupepasHOM aKTUBHOCTM C HOpuMeHeHreM 40 MKJI/Ha JIYHKY
cybcrpaTra Steady Lite Plus (Perkin Elmer) M OIpeneisann
[IOCPelCTBOM MUKPOIUJIAHIIETHOTO pHIepa C BO3MOXHOCTLI BU3yaJlM3alUM
ViewLux ultraHTS (Perkin Elmer). CTUMYyJMPYNOIYIO aKTHBHOCTL IJIA
KaxOoro coenuHeHusa Ha kJjgeTku HEK-ISRE-luc npezncraesmim kak LEC.
LEC B cBOKO oOuepelnb CBUIOETEJILCTBYET O CTelleHM akKTuBaluum ISRE 1npu
[IepeHOCe OIpelleJIEHHOT'O KOJIMYeCTBa CpelH IJIS KyJbTUBUPOBAHUSA
PRMC. PekxOMOMHAHTHHM MHTepdbepoH o-2a (Roferon-A) T[OpUMeHSIM B
KadeCTBe CTaHOapTHOI'O KOHTPOJIBHOI'O COelVHEHMAd.

BHaueHusa LEC @njgga coeluMHeHMM B Tabiauille 2 Ha HEK293 TLR8-
NFOB-1uc u HEK293 NFOB-1uc OBLIN foJiblle, UyeM  HaWMBHCIIadg
TecTUpyeMas KoOHIeHTpauusa (Oojgpme 10 MM 1J14 COeOMHEeHUS 6 WU

Bosbme 25 MM OJd Bcex OPYTHMX COeIVHEeHUMN) .
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Tabauila 2
Buosormuyeckass akKTMBHOCTE CoeIMHeHmum o¢opmyssr (I)
TLR7 - dl;;gtE c TLR7- dl;;?;j c PBMC- PBMC HEK-
Ne CTpykrTypa wt LEC 24 o4 3 wt LEC 48 18 3 HUH7_ECso ISRE-luc
u. (MxM) (M) u. (MxM) (v15¢M) (MKM) (LEC; w™MkM)
HaN H
Nl\\pﬁ
1 \fN N@ 0,33 8,25 0,18 0,081 0,064
N—\
H,N H
2 Nf“ ey 4,72 1,2 0,531
H ;N H .
s
3 Nﬁ(EN @ >24,59 7,67 13,97
H,N H
N7\ Yo
4 ‘(gN N@ 0,077 1,23 0,04 0,16 0,12
N—~
Q\/NH
H,N n
N7y Rjo
5 Nf“ @ 2,2 21,47 1,13 0,2 0,13




75

0,66 6,32 0,34 0,053
>25 1,46 0,64
5,91 0,17 0,17
0,88 0,07 0,05
18,93 >25 10,13 0,73
5,36 0,19 0,33
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H,N H
N
O
N7 \F
12 \N\ N\__@ 8,08 0,3 0,59 0,34
N—_
QN
H.N H
O
N>/\\;\F
15 =, N\,Q >24,59 10,57 >25 9,75 16,94
N/\
\=y
H,N H
N7\ To
18 L =y \,Q >24,59 3,23 20,31 3,81 2,58
N
\\
H,N §
—0
N7\ Y
N
19 = x.Q >24,59 13,31 >25 16,6 12,36
A\
N\
N
H
HaN H
—0O
N7 F
20 \N\ N\,Q 0,5 6,34 0,5 0,68
O
9
HaN §
N7\ \Fo
23 0,23 0,007 0,13 0,12
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H,N H u
Q N
N7 \F
24 {\“\&N\‘dj 1,81 0,11 0,046 0,03
N—
«\/NH
H,N H
s
N
25 $N\ N 2,46 0,39 0,006 0,007
N\
Q\/NH
H.N H
QO
Né\\ﬁy/
26 Njk” NN 2,42 0,21 0,005 0,006
i =N
M\/NH
H N H
Neo -0
N7\ :F
27 N:(\:“ \“@ 6,03 0,63 0,8 0,43
Q\/NI
OH
HN "
—— 0O
N7y v/
28 N¥EN N@ 505 8,77 523,81 523,81
Sy
HQ[}\/H — 0
NN -
29 NNQ:N/LK_@ 1,58 1,66 0,82
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HN H
N7\ o
30 NfN \.—@ 12,71 0,14 0,17 0,12
//<\:NH
H,N H
o
N7\ :F
31 N‘# \@ 23,23 0,51 1,3 2,2
F
H,N H
N\FO
N7\ d
32 - 6,5 0,97 1,51 0,97
N
NS0
H N H\Fo
7
N\\ X
33 O‘X‘N \——@ 21,66 0,98 0,81 0,52
roy
NW\/N
HoN H
N0
N7\ ?
N
= )
34 N,—_ >25 1,21 0,069 0,49
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HuyN H/o
Né\\ﬁ(
35 s \-—Q 0,36 0,033 0,17 0,10
N
Ve
/N
HzN H o
N%&\F
36 M=, \_@ 0,22 0,017 0,047 0,033
N
L
H,N 5
(@]
N7\ ;F
37 N)‘N 0,05 0,01
L)
=N 0
[®]
\
H,N H\Fo
N7\
N
38 M=y 0,38 >25
7
L o
HO
HoN H
Q\Q%’
NT N
39 d= 0 0,05 0,01

HO
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N
N)f\\g_?o
46 L s 0,21 0,03
/'
Na OH
HoN ¥
(o]
N7\ T
SHD
47 Qo 14,12 1,64
,P\:O
/O o\\
H2N H
N._-0
N/\ T N__ =
48 N)z“ I 0,01 0,01
L
/N
H,N H
No-0
N7\ :F N
49 M= \,Q 0,31 0,06
N —
L i o—
\
H2N H
N -0
N7\ \F
50 0,03 0,01
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51 0,16 0,17
[\
NN
H ;N H
N0
ST
52 e 4,42 0,41 0,42
N=—
HO"\"N’/
HaoN d
@]
N7\ F
53 L=y N\,Q 3,17 0,36 0,76
h
1)
HqM H N
=0 N—
N I\?/ _ /_/
54 NfN \/@o 16,1 5,65 0,05 0,07
= N
ﬁ/NH
H,N §
O
N7\ :F
55 N:(LN 4,11 0,06 1,27 1,16
«\/NH 0
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) N7;o 0
N“ A ,—(
57 7N TN % 0,44 0,06 1,21 1,38
Ney N N hﬂ
Q\/NH
H N H
}/\ﬁv,/-o OH
N7 ,—{
58 N 0,99 0,06 2,75 2,69
N— NN
Q\/NH
H.N H
/\N//)O
N
60 j):,\, \/{b >25 1,25 0,034 0,019
N—
V&NH N
HaN H
Q0
N}\\iy
. N
61 g“ \’\_,\ >25 9,73 1,34 0,95
> _NH N
Q)
\
HaN H
N. o
ats
62 NJ” \—\_\’\ 21,2 >25 0,70 0,72
WNH
O
HoN §
v \ \FO
N
63 =\ >25 2,58 6,72 4,39
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Bce coemMHeHMA TeCTUPOBAJIM B aHalMz3ax C PelOPTEpPHEM I'€éHOM

OJIS OLeHKM aKTuMBHOCTM TLR8, M oHM noka3ajm LEC Oojgbme 17 MKM.
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$OPMYJIA MUBOBPETEHUA

1. CoenuHeHMNe o¢oopmyJier (1),

NH,
ﬁn
N
X
R; N/ N\

Y—R
2 (1),
WIM ero (paMaleBTUUYECKM IIpMeMIeMas COJIb, COJIbBAT WK
IoJmMMopd, roe Y IpencTaBJIsgeT cobou (C1-4) aJIKMIIEH, R:

opencraBJgeT cobon PeTepoapMﬂ1 u R, mpemcrTaBygeT cobon apMJI2 VI
TeTepPOLUMKIINII .

2. CoenmHeHMre OQopMyJIE (1) o mn.l, rme R; BeOpaH M3 TPYIIIIH,
BRJIOUAKIEN VMMOAZ0JMII, [OIMPA30JMJI WIXM [OUPUOMHWMII, KaXOBM U3
KOTOPHX HeoOa3aTeJIbHO 3aMeleH OIOHVM VIV HECKOJIbKMMUA
3aMeCTUTEJIAMY, He3aBUCUMO BHOPaHHHMM W3 TaJlor'eHa, I'MIPOKCUIIA,
Ci-satikmiia, Ci_galJIKOKCU MU Ci_glUKIIOAJIKMIIA .

3. dapmalneBTHMUECKAS  KOMIIO3MIMA, comepxamasa COelVHeHNe
bopmysiel (I) mo m.l wmam 2 WM ero dgapMalleBTHUUEeCKM IIpMeMIEMYI
COJIb, COJIBBAT WM TI[OJMMOP® BMeCTe C OIOHMM WM HECKOJIbKUMU

@apMaHeBTquCKM IIpreMJIEMEIMY  HAIIOJIHUTEJIAMN, paB@aBMTeJ’IHMM I

HOCUTEJIIMA .
4. CoenMHeHNe bopMy JIEL (I) 10 .1l WJIIN 2 I ero
bapMaleBTHMUECKM IIpUeMIeMas COJib, COJIBBAT WM IOJMMOP® WM

bapMaleBTHMUEeCKasd KOMIO3MUIMSA IO II.3 IOJA I[IPMMeHeHMS B KauecTBe
JIEKapCTBEHHOTO IpernaparTa.

5. CoenMHeHMe bOoPMY JIEL (I) 1o m.1 WJIIN 2 NI ero
bapMaleBTHUUECKM IIpUeMIIeMasd COJIb, COJIBBAT WM IIOJIVMMOP® WM
bapMaleBTHUUEeCKasd KOMIIO3ULIMA IO II.3 OIS [IPMMEeHEeHMS IIpU JIeUeHUU

HapylleHVd, B KOTOPOEe BORBJIeUueHa MonmyJdaums TLR7.

I[Io DOBepeHHOCTH
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