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O00JacTh TEXHUKH

Hacrosiiiee n3o0peTteHne oTHOCUTCS K coequHeHusM dopmydsl (1) unu apManeBTuueckn npueMiaeMbiM
COJISIM YKa3aHHbBIX CO€MHEHNI 1 UX MPUMEHEHHUIO AJIsI MOJTyYEeHUs! JIEKApPCTBEHHBIX CPEACTB AJIs JieueHUs 3a00-
JieBaHuM, cBs3aHHbIX ¢ JAK.

YpoBeHb TeXHHKH

JAK npHHaAnekuT K ceMelcTBY THPO3WHKHMHA3, YYaCTBYIOLIMX B BOCMANIEHHH, Ay TOUMMYHHBIX 3a00seBa-
HUSX, TpoJiudepaTUBHBIX 3a00J€BaHUSAX, OTTOPKEHUU TPAHCIUIAHTaTa, 3a00IeBaHUsX, CBA3aHHBIX C HAPYLIEHHU-
eM OOHOBJIeHUsI Xpsilla, aXOHApOreHe3e u/uii 3adoieBaHusIX, CBI3aHHBIX ¢ runepcekpenueii IL6. B HacTosem
N300peTeHNH TaKKe MPEATIOKEHbl COeIMHEHHE, CMOCcO0 MOMyUYeHHUs COeJUHEHUS U KOMITO3MLMS, COAeprKallast
COeIMHEeHHe, a TaKKe CrnocoO0 MpefOTBPALUEHHs W/WIM JIeYeHHs BOCMANEHHs, ayTOMMMYHHBIX 3a00JeBaHMi,
nponudepaTUBHBIX 3a00JIeBaHU, OTTOp)KEHHUs TpaHCIUIaHTaTa, 3a00NeBaHui, CBI3aHHBIX C HapylIeHWeM 00-
HOBJIEHMS Xpsillia, aXOHAporeHesa n/uiy 3adojeBaHuii, CBSI3aHHBIX C runepcekpenueii L6, myrem BBeaeHUs co-
€JIMHEHMS COMIAaCHO HACTOSLIEMY U300PETEHHIO.

Snyc-kuHaza (JAK) npeacrapasieT co0oil LUTOMIA3MATUYECKYIO TUPO3UHKUHA3Y, MEPEAAIOLLYI0 IUTOKU-
HOBBIIl CUrHaJI OT MEMOPAHHOIO pelenTopa K TpaHCKpUNUUOHHOMY (akTopy STAT. B ypoBHe TeXHHKH onuca-
Hbl YeTbipe ujeHa cemelictBa JAK, Bkitouas JAKI, JAK2, JAK3 u TYK2. Korna uMTokuH oObeAUHSETCS CO
CBOMM penenTopom, uieHsl cemeiictea JAK aytodochopunupyrores w/unu tpaHcdochopumpupyroTest Apyr ¢
npyrom, 3ateM ¢ochopunupytorcss STAT u noctynaroT B siApo Uil perysisiidu TpaHckpunuuu. KneTouHbit
curHanbHbili myTe JAK-STAT pacnpocTtpaHnsieTcss Ha UHTep(epoH, OOJbIIMHCTBO UHTEPACHKHMHOB, MHOKECTBO
LUMTOKUHOB W 3HJIOKpUHHBIE (akTopsl, Takue kak EPO, TPO, GH, OSM, LIF, CNTF, GM-CSF u PRL (Vain
chenker W. u T.1. (2008)).

OObeMHEHHOE UCCIIeIOBAaHUE TeHETUYEeCKUX MoJesieli U MUKpoMmoJekyJsipHoro unruduropa JAK pac-
KpbIBaeT TepaneBTuueckyto 3¢dextrBHOCTh Heckonbkux JAK. CornacHo reHeTHUeCKUM HCCIeA0BaHUSM MBbILIH
u yenoBeka JAK3 sBnsercs mumeHsto s umMmyHocynpeccun (O'Sheal. etc. (2004)). Muarudutop JAK3 yc-
MELIHO MPUMEHSUIM B KJIMHUYECKMX MCCIIeIOBaHUAX M MEPBOHAYANBHO MCIMOJb30BANM MPH OTTOPXKEHUU TMpH
TpaHCIUTaHTALY OPraHoB, a 3aTeM yKa3aHHbIM MHIUOUTOP Tak)Ke NMPUMEHSITH NpH APYTHX CUMITOMaX UMMYH-
HOTO BOCTIAJICHUSs], TAKUX Kak peBMaTtouaHblit apTpuT (PA), ncopuas u 6one3nb Kpona (http://clinicaltrials.gov/).
TYK2 sBasercs noTeHUMANbHON MMLIEHBIO MIMMYHOBOCHAIUTENBLHOIO 3a00J€BaHUs, YTO MOATBEPXKAAETCS Te-
HETUUYECKHUM HCCIIeIOBAaHUEM YeJTOBEKa U UCCIIeJOBAaHUSMU, BKIIOYAOLMMU HOokayT y Mblu (Levy D. u Loomis
C. (2007)). JAK1 sBasieTcs HOBOI MULICHBIO B 00JacTH UMMYyHOBOCHaNUTeNbHOro 3adoneBanus. JAK1 rerepo-
quMepusyetes ¢ apyrumu JAK a1 nepegaur NpoBOCMANUTENBHOIO CUTHANIA, MHULMUPOBAHHOTO LIUTOKMHAMH.
CnenoBarenbHo, oxugaoT, uto JAK1 n/unu apyrue JAK OynyT TepaneBTHUYeCKH MOJE3HBIMU NPH psiAe BOCTa-
JIUTEJIbHBIX 3a00NeBaHuil U Apyrux 3a00JieBaHUii, BRI3BAHHBIX Mepenaueii curaia, onocpenoBaHHoit JAK.

Todauutunud 6w pazpadoran Pfizer, cBszanHbIMEU naTeHTaMu sBisitoTess WO 02/096909, US 7301023 u
WO 2015087201, u gaHHBIl npenapar yCHELHO MOCTYNWI Ha peIHOK B AMepuke 7 HosiOps 2012 r. ¢ ¢pupmeH-
HbIM Ha3BaHueM Xeljanz® 1711 1eyeHust peBMaToOMIHOTO apTpuTa U 6osie3Hn KpoHa.

[Tarentsl, oTHOCsAIIMECs K ¢uarotuudy, Bkaroyatror US 8808764 u WO 2009047514A1, u ¢puarotnau6d
siBJIsieTcs ceneKTUBHBIM MHruoutopom Jk1, paspadoranHsiM Galapagos Company M HUCMOJIB3yeMbIM JUIsl Jieye-
HMs peBMaTOMAHOro aptpurta u Gosie3nu KpoHa, n B HacTosiiiee Bpemst OH HaxoauTcs Ha Il ¢a3e KIMHUYECKUX
uccienosaduii. CooOL1an0ch, YTO aKTUBHOCTEL B oTHOIIeHHH Jakl IC50=0 uM, Jak2 IC50=28 uM.
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CywmHocTb H300peTeHust
B HacrosiiiemM u300peTeHun mpeanoxeHo coenuHerue dopmysnsl (1) unu dhapManeBTHUECKH MpreMieMas

COJIb YKa3aHHOI'O COCAUHEHUS
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rje KoJjblo A BbIOPaHO M3 5-12-UJ€HHOrO reTepOLMKIOATKUIA UK 5-12-4JIeHHOTrO reTepoLUKIIOaNKuia,
3aMelleHHOro aMmuHorpynnoi, Ci_ankunaom uiu C.sreTepoalkuioM, 3aMelieHHbIM aMUHOTPYIIION;
R, BoiGpan u3 H, C,_sankuna, C,¢retepoankuna, C; ¢LUKIOANKUIA, 3-6-4JIEHHOTO reTepoLuKIoankuia, 6-
YJIEHHOro apuja, 5-6-uneHHoro rerepoapuina uin Cjeankuna, Cigretepoankuna, Csglukioankuna, 3-6-
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YJIEHHOTO Fe€TEPOLMKIOATIKUIA, 6-UJIEHHOTO apuia Uin S5-6-UJIEHHOTO reTepoapuia, Kaxablil U3 KOTOPBIX 3aMe-
LIEH TaJIOT€HOM, LIUAHOTPYIION, THAPOKCHIbHON rpynmnoi, CysankunoM wind Ci_;TeTepoaTKuIoOM, 3aMeIIeHHBIM
raJJor€HOM, LIMAHOTPYMIOH, TMAPOKCUIIBHON TPy NMOH;

L BbiOpaH u3 oauHapHOii cBs3H, -C(=0)0-, C,sauuna uid HeoOdA3aTebHO 3aMELIEHHOr0 aMUHO, aMUHO-
Cisauuna, C, calimIaMMHOMETHIEHA U aMUHO-C | galIWIMETHJICHA;

R, BIOpan u3 H, C|;ankuna u 3-6-4JIeHHOTr0 LIMKJIOATKUIIa;

CTPYKTYPHOE 3BE€HO “’\N"@\“R‘ MOJKET OBbITh 3aMEHEHO | *: 1

"retepo"” yka3biBaeT Ha npucyTcTBHe O, S unn N, KOJIMUeCTBO KOTOPbIX BbIOpaHo U3 1, 2 unu 3.

CoryiacHO BapHMaHTy pealu3alyi HACTOSIIEero U300peTeH s 3aMECTUTENM YKa3aHHOTro 5-10-4jieHHOro re-
TEPOLMKIIOAIKUIIA, S-6-uneHHoro rerepoapuna, Csankuna, C, ¢rerepoanikuna, Cs ¢LUKI0ANKUIA, 3-6-UJEHHOrO
reTepoLMKIOANIKUIIA, 5-6-4JIEHHOTO apuia, S-6-4JeHHOro rerepoapuia, aMMHO, aMUHOALWIIa, allMJIAMUHOMETHU-
JieHa, aMMHoauuaMeTuieHa, Csankuna 1 3-6-4JeHHOTO KoJibla BbIOpaHbl U3 rajloreHa, LMaHo, TMAPOKCH, aMu-
HO WJIM HEOoOs3aTebHO BBIOPAHBI U3 TaJJOTeHUPOBAHHOTO, THIPOKCUIMPOBAHHOTO W/HIH aMMOHH3HPOBAHHOTO:
Cisankuna u Cy_srerepoankuia.

CorjacHO BapWaHTy pealli3alliil HACTOSLIEr0 M300pEeTeHUs] KOJMYECTBO YKa3aHHBIX 3aMECTUTEJeil BbI-
Opano u3 1,2, 3,4 unu 5.

CornacHO BapuaHTy peaiu3allid HacTOSLIEero N300peTeHus yka3zaHHbIi 3amectuTes BeiOpaH u3 F, Cl, Br,
I, OH, NH,, CN, Me, 3tuna, H-npomnuia, U30Mponuia, LMKIONponuaa U TpupTopMeTUIa.

CorjacHO BapUaHTy peaju3alyd HACTOSIILEro U300peTeHusl KoJablo A BbIOpaHO M3 HEOOS3aTeNbHO 3aMe-
IIEHHOTO MHUMEPUINIIa, MUNepa3suHuia, MophOJUHIIA, TUPPOTHINHIIA, OKCAa30IHiIa U 7-12-4JIeHHOTO TeTepo-
uukiauia ¢ 1-2 rerepoaToMaMu.

CoryiacHO BapUaHTy peajiu3alli HACTOSILEro W300peTeHUsT KOJbLO A BbIOpAHO M3 HEOOS3aTeNbHO 3aMe-
LIEHHOTO
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Ka)XJIblif U3 KOTOPBIX HCO6H33T€HLHO 3aMelleH aMnHorpynnoﬁ, CzankunaoM unu Cy;reTepoalikuiom, 3a-
MeIlIEeHHbIM aMUHOTPYTMOiA.

CornacHo BapuaHTy peaiu3aly Hactosilero u3oopereHus R; BoiOpan uz H, C,_jankuna, C,ankun-O-Can-
k-, Cpankun-S-Cankun-, CysUMKI0aNIKuiIa, 6-4JIeHHOrO apuiia WiIM 5-6-4JIeHHOrO reTepoapuiia, KaXablid u3
KOTOPBIX HeoOs3aTenbHO 3aMelieH CqankmioM, CigreTepoatkuioM, Cs [IUMKIOATKIIOM, 3-0-4JICHHBIM Te€TepOLIUK-
JIOAJTKUJIOM, G-UJICHHBIM apuioM, 5-6-4JIeHHbIM TeTepOapuiOM, 3aMEIIECHHBIM TajloreHOM, LHAHOTPYMIOH, THIpPO-
KCWIbHOU Tpymmoi, CankmwioM Wi C;3TeTepOaTKUIOM, 3aMEIICHHBIM TaJIOTCHOM, IMaHOTPYMIOW WM THAPO-
KCWJIbHOH IPYIION.

CornacHo BapHaHTy peajusaluu Hactodwero u3odpeteHus R; u N B L oOpa3yrot 4-5-ujieHHOE KOJbLIO.

CoryiacHO BapUaHTy peajlu3aliy HacTosLero u3oopeteHus R;-L- BbiOpaH u3 Me,
s oNH2 o n . I!J\ ] . i ~ Nlj a
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Ka)XIblii U3 KOTOPBIX HEOOA3aTENbHO 3aMemeH C.. 6a.IIKI/UIOM C.¢rerepoanikuiioM, C;_¢LIMKI0ATIKUIOM, 3-6-
YJICHHbIM Te€TePOLMKIIOANIKUIOM, 6-YJIEHHBIM apuJIOM, S5-6-UJIEHHBIM IeTepoapuiioM, 3aMELUEHHbIM TajoreHoM,
LUAHOTPYMNION, TMAPOKCUIBbHON rpynnoii, C, ;ankunoMm unu C,;reTepoakuioM, 3aMeIEeHHbIM IajJlOreHOM, LH-
AHOTPYIIIOi, TMAPOKCUIIBHOM TPYIION.

CorylacHO BapuaHTy peajli3alliu HacTosuero usodpereHus R, BeiOpaH u3 H, mMeTuna, 3Tuia wid UUKIO-
npornuia.
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B COOTBETCTBUHU C HACTOSIIUM H300pETEHHEM TaKKe MPEIIOKEHO MpUMEHeHHe coequHeHus hopmyJnl (1)

JUTSL TIOJTyYeHUS JIEKAPCTBEHHBIX CPEACTB 1 JieueHUs 3a00JieBaHUid, CBA3aHHbIX ¢ JAK.
Onpeaenenus

Ecnu He ykazaHO MHOe, CleIyIoUIMe TEPMHHBI U BbIPA)XXEHUs, HCIOJb3yeMble B KOHTEKCTE, UMEIOT Clie-
nyrouue 3HaueHus. OnpenesieHHbli TEPMUH UM BBIPQKEHHE HE CJIEyeT CYUTATh HEOMpPEeICHHbBIMU MU He-
SICHBIMH, €CJIH OTCYTCTBYET KOHKPETHOE OMNpelesieHHe, U UX CJIedyeT MOHUMAaTh B COOTBETCTBUU C OOUIETIPUHS-
ThIMHU 3HaueHusAMH. Korga ucnosnb3yercs GUpPMEHHOE HaMMEHOBAaHHE, OHO MpelHa3HaueHO A 0003HaueHUs
COOTBETCTBYIOLLIETO TOBApa UM €ro aKTUBHBIX MHIPEIUEHTOB.

C1_12 BBI6paH nu3 C], Cz, C3, C4, C5, CG, C7, Cg, Cg, C]o, C]] )41 Clz; C3_12 BLI6paH nu3 C3, C4, C5, C(), C7, Cg, Cg,
Cio, Ci1u Cya.

Ci.jpakul Wi retepoank, Cs ,IMKIMYecKas Ipynna Wid reTepolrKiIndeckuii ankui, C . ,alKiil Win
reTepoasikui, 3aMelieHHbI C;_ |, IMKIMYECKUM aJIKWJIOM MM TeTepOLUKIMUECKUM alTKUJIOM, BKJIIOYAET, HO He
OrpaHUYMBaETCS UMHU:

Ci.pankun, Ci_pankunamudo, N,N-mu(C,_j,ankun)amubo, Ci.pankokcu, Ci.pankunauui, C;_j,alKkoKcH-
kapooHus, C.jankuicyishorui, Ci.ankmicyabGuumi, Cs.joUukinoankui, Cs.i,lMKIHYECKUN aKUIaMUHO,
C5.1,reTEPOUMKINYECKUI anKuiIaMUHO, Cs.j,UUKIMYECKUi allkoKcH, Cs.j,LUKIMYeckuil amkuinauui, Cs.j,lIuK-
JIMUECKUH alKoKCHKapOoHMI, Cs jlMKINYecKuil ankuicyibGoHmn, Csj,UMKIHYECKU ankuncyabpuami, 5-12-
YJICHHBIH apui1 UM reTepoapui, S-12-uneHHbIi apaKUil WU FreTepoapaiku;

METHJI, 3TWI, H-nponui, uzonponui, -CH,C(CH;3)(CH;)(OH), uuknonponui, UUkiI00yTHI, NPONHUIMETH-
JIEH, LUKIONPONUIaluiI, OEH3WIOKCH, TPU(PTOPMETHI, aMUHOMETHII, THAPOKCUMETHII, METOKCHUJI, GOPMIJI, Me-
TOKCUKapOOHWII, ME3WJI, METUIICYJbGUHUI, STOKCHI, 3TAHOWJ, ITUICYJIb(OHUI, STOKCUKApOOHUI, JUMETHIIa-
MUHO, JU3TUJIAMUHO, AU TUIIAMHUHOKAPOOHUIT U AUSTUIIAM MHOKapOOHWT,

N(CHs),, NH(CH3), -CH,CF3, -CH,CH,CHj;, -CH,CH,F, CH,CH,S(=0),CHjs, -CH,CH,CN,

% N SN A N N
DA =

-CH,CH(OH)(CHj3),, -CH,CH(F)(CH),, -CH,CH,F, -CH,CF;, -CH,CH,CF;, -CH,CH,NH,, -CH,CH,OH,
-CH2CH2OCH3, -CHchQCH2OCH3, -CH2CH2N(CH3)2, -S(:O)2CH3, -CHQCst(O)2CH3, H

dbenun, THazoMuiI, OudeHus, HahTHI, HUKIONEHTH, GYPHII, 3-MUPPOMH, TUPPONUIWN, 1,3-THOoKCOoNaH,
MUPa30aWI, 2-MUPA30JIMHWI, MUPA30JUANHWI, MUMMIA30JWI, OKca3oJ, Thazonwn, 1,2,3-umuaazonwn, 1,2,3-
Tpuazonun, 1,2,4-tpuazonun, 1,3,4-ruanuazon, 4H-nupanun, nupuani, nunepuani, 1,4-nquokcaH, MophoIMHII,
NUPUAAZUHWI, TUPUMUIWI, MUPAa3HUHWI, nunepasuHui, 1,3,5-tputuad, 1,3,5-TpuazuHuni, 6eHzopypui, OeH3o-
THO(EHWI, UHAOJIWI, OCH3UMUAA30IUI, OEH30THA30JIWII, TTYPUHWII, XMHOJIWII, U30XHUHOJIUJI, LMHHOJIUH WK XU-
HOKCAJIMHUJL.

TepmuH "dapmalieBTHUECKH MPHUEMJIEMBbIi", HCTIONBb3YEMBIH B HACTOSALIEM AOKYMEHTE, MpeqHa3HaYeH IJIs
OMUCAHUS COCNUHEHUMH, MaTepUaioB, KOMOMHALIUI W/UIM COCTaBa, KOTOPbIE MOTYT KOHTAaKTHPOBATh C TKAHBIO
YeJIOBEKAa M KUBOTHBIX 0€3 upe3MepHOH TOKCHUYHOCTH, pa3Ipa)k€HUs M a/UIEpru4ecKuX peakuuil Wiv Jpyrux
npoOJieM WM OCIOKHEHHUI B paMKax 3[paBOro MEIULMHCKOTO CY>KAEHHUS, KOTOPbIE COOTHOCAT C OTHOLUEHUEM
pa3yMHOM TOJIb3bI/pHUCKA.

TepmuH "dapmaLeBTHUECKH NMpUeMieMas Coib" OTHOCHTCS K COJM COEIMHEHHs COIIacHO HACTOALIEMY
M300PETEHHIO, KOTOPYIO TMOJIyYarOT U3 COEAMHEHHMS C KOHKPETHBIM 3aMEeCTHUTeNIeM, OOHapy>KEHHbIM B HAcCTOS-
1eM M300peTeHNH, C OTHOCHUTENBbHO HETOKCUUHOM KHMCIOTON WK 1wenoubto. Korna coenMHeHue corjlacHoO Ha-
CTOAIIEMY H300PETEHHIO CONEPIKUT OTHOCHTEJIBHO KHCITYIO (PYHKUHOHANBHYIO TPYMIy, COJb MPUCOSTUHEHUS
OCHOBAHHUS MOKHO TMOJIyYUTh MyTEM MPUBENEHHUS B KOHTAKT JOCTATOYHOTO KOJMUYECTBA LIEJIOUH C HEUTpabHON
(hopMoii coeTMHEHUs YKa3aHHOIO THUIA B YUCTOM PacTBOPE WJIM B MOAXOASIIEM HHEPTHOM pacTBopuTese. dap-
MaLEBTHYECKH MpUEMIIEMas COJib MPUCOEAMHEHUS OCHOBAaHMS BKJIIOUAET COJIb HATPHs, COJIb Kallusl, COJb KaJlb-
LMsl, COJIb AaMMOHHUS, OPraHMYECKYI0 aMMHOCOJIb MJIM COJIb MarHus WM aHaJIOTMYHYHO coJib. Korpa coenvHeHnue
COMIaCHO HACTOSIIEMY HM300PETEeHHUI0 COAEPIKUT OTHOCUTENILHO ILIEJIOUHYI0 (PYHKLHMOHANBHYIO TPYIIMY, COJb
MPUCOEAMHEHHS KUCJIOTHI MOYKHO TMOJyYUTh MyTeM MPUBEACHUS B KOHTAKT JOCTATOYHOTO KOJHUUECTBA KUCIIOTHI
C HelTpasibHOM (PopMOii coeqMHEHUs YKa3aHHOTO THMa B YUCTOM PAacTBOPE WJIM B MOAXOIAIIEM HHEPTHOM pac-
TBOpUTENe. [Ipumeps! papmalieBTHUECKH MPUEMIIEMOI COJTM MPUCOEAMHEHHS KUCIOThI BKJIIOYAIOT COJIM Heopra-
HUYECKUX KHCIJIOT, KOTOpbI€ BKJIIOUYAIOT, HANpUMEp, XJIOPHUCTOBOJAOPOAHYHO KHCJOTY, OPOMHCTOBOJOPOIHYIO
KUCJIOTY, a30THYIO KHUCJIOTY, YTOJIBHYIO KUCIIOTY, OuKapOoHaT, hocdopHyro KUCIoTy, ruapodocdat, TUruapo-
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(docdar, cepHYO KHCIOTY, THAPOCYIb(HAT, HOAUCTOBOJOPOIHYIO KHCIOTY, (OCHOPUCTYIO KHCIOTY U T.A.; H
COJIb OPTrAaHUYECKOH KUCIIOTHI, II¢ YKA3aHHASA COJIb OPTAHHUYECKOH KHCIOTHI BKJIFOYACT YKCYCHYIO KHUCIIOTY, IPO-
MTHOHOBYIO KHCIIOTY, H30MAC/IIHYEO KHCIIOTY, MAJICHHOBYIO KUCJOTY, MAJTOHOBYIO KHCJIOTY, OCH30HHYIO KHCIIO-
Ty, STHTAPHYIO KUCJIOTY, CYOEPHHOBYIO KUCJOTY, ()yMApOBYIO KUCJIOTY, MOJIOYHYIO KHCIOTY, MUHIAIbHYIO KH-
CI0Ty, (praneByr0 KHCIOTY, OCH30JCYNB(OHOBYH) KUCIIOTY, MAPa-TOJNYOJCYIb(OHOBYIO KHCIOTY, JUMOHHYIO
KHCJIOTY, BHHHYIO KHCIOTY, METAHCYJIb()OHOBYIO KHCIOTY H APYTHE IOJOOHBIC KHCJIOTHI, U JONOJHHTEIHHO
BKJTIOYAIOT COJIM AMMHOKHCIIOTBI (TAKOH KAK APTHHHH) U COJIM TTTFOKYPOHOBOM KHMCIOTHI H APYTHX OPTaHHMYECKUX
kucaoT (Berge et al., "Pharmaceutical Salts", Journal of Pharmaceutical Science 66: 1-19(1977)). KonkpetHoe
COCIHHEHHUE COTJIACHO HACTOSALICMY H300PETCHUIO COACP)KUT LICIOYHYIO M KHCJIOTHYIO ()yHKUHOHAIBHYIO
TPYIITY UIs MMPEBPALICHUS B JTFOOYIO COJIb PUCOETUHEHHUS OCHOBAHHUS HUITH KHCIIOTBI.

[TpeAnoYTHTEIBHO, COJIb MPUBOAT B KOHTAKT C INEJIOYBIO HIIH KHCJIOTOH TPATHLIHOHHBIM CIOCOOOM, a 3a-
TEM MCXOJHOE COCIHHEHHE OTACIIIIOT, B PE3yJIbTATE YET0O MOIYyUYarT HEHTpabHyo (opMy coeauneHus. Mcxon-
Has (hopMa COCAMHEHHUS OTJIMYACTCA OT (JOPM HMX PABNUUHBIX COJICH HEKOTOPHIMH (DPH3HUECKUMH CBOWCTBAMH,
HAMpPUMEP, OTIMYACTCS PACTBOPUMOCTBIO B MOJLIPHOM PACTBOPHUTEJE.

Hcnonp3yemMas B HACTOAIIEM JOKYMEHTE "(hapMaLCBTHUCCKH MPHEMJICMAs COJb" OTHOCHUTCS K MPOU3BOI-
HbIM COCIUHCHHS COTJACHO HACTOAIIEMY H300PETEHHUIO, A€ MCXOJHOE COCIMHECHHE MOJU(PHLUPOBAHO IyTEM
NPUCOCAMHEHHUS KHCIOTHI MJIM OCHOBAHHUS C 00pa3oBaHHEM Coi. [IpuMmepbl (papMaLEBTHUSCKH MPHEMIICMOMN
COJIM BKJIFOYAIOT, HO HE OTPAHMYHBAIOTCS UMH: COJIb HEOPTaHMUYECKOH KHCIOTHI HIIM COJIb OPTAHUYECKOH KHCIIO-
ThI M OCHOBHOH I'PYIIIbI, HAIPUMEP, AMHHA H IUEJIOYHOTO METAJUIA, MM OPTaHHUYECKYIO COJIb KHCIIOTHI, HATIPH-
Mep, KapOOHOBOH KHCIOTHI U T.4. PapMaleBTHUECKH MPHEMIIEMAs COJTb BKIIOYACT OOBIMHY O HETOKCHUHYIO COJIb
WIH YETBEPTUYHYIO AMMOHHEBYIO COJIb HCXOJHOTO COCIUHCHHSA, TAKYIO KaK COJIH, 0OPa30BaHHBIC HETOKCHYHOMH
HEOPraHWYECKOH KUCIOTOH MM OPraHUYECKOH KHUCIOTOH. OOBIYHAA HETOKCHYHAS COJIb BKJIFOYACT, HO HE Orpa-
HUYHUBACTCA UMH, COJIM, NNOJTYYCHHBIC H3 Heopramﬂecxoi[ KHCJIOTHI HITH opramﬂecxoi[ KHUCJIOTBI, TAC YKA3aHHAA
HCOPraHW4CCKAs KHCIOTA WM OPraHMYECKAas KHUCJIOTA BBIOpAHA M3 2-aUETOKCHOCH30HWHOWH KHCIOTHI, 2-
THAPOKCUITHIICY Tb(D)OHOBOH KHCJIOTBHI, YKCYCHOM KHUCJIOTHI, aCKOPOUHOBOM KHUCIOTHI, OCH30JICY Ib()OHOBOH KH-
CITOTHI, OEH30WHON KUCJIOTHI, OMKAPOOHATA, YTOJbHOH KHCIOTBI, JHMOHHOH KHCIIOTHI, 3THJICHIHAMHHTETPAY K-
CYCHOH KHCIOTBI, 3TAHAMCYIb(OHOBOH KHCIOTHI, 3TAHCYIb(OHOBOH KHUCIOTHI, ()yMAPOBOH KHCIOTHI, ITHOKO-
TENTO3bI, TTFOKOHOBOH KUCJIOTHI, TJIyTAMUHOBOH KHUCJIOTHI, TIMKOJICBOI KHCIOTHI, OPOMHCTOBOAOPOIHOM KHCIIO-
ThI, XJOPHUCTOBOAOPOAHOM KHCIOTHI, THAPOHOAUAA, THAPOKCHIA, THAPOKCUHA(PTOATA, M33THOHOBOH KHCJIOTHI,
MOJIOYHOH KHUCJIOTHI, JJAKTHHA, JOACUMICYJIH(OHATA, MAICHHOBOH KHCIIOTHI, S0JOYHON KUCJIOTHI, MHHAAIBHOH
KUCJIOTBI, MCTAHCY Tb()OHOBOH KHCIIOTHI, A30THOH KHCIIOTHI, IIABCJICBOM KUCJIOTHI, TAMOBOM KUCJIOTHI, TAHTOTE-
HOBOH KHCIIOTBI, ()eHUITYKCYCHOH KUCIOTHI, (POCHOPHOH KHCIOTHI, IMOJUTANAKTYPOHOBOH KHCJIOTHI, IIPOITHOHO-
BOM KHUCJIOTBI, CaTHLMIOBONH KHUCJOTBHI, CTCAPUHOBON KUCJOTBI, 3THIMACHOBOH KHCJOTBI, SIHTAPHOH KHUCJIOTHI,
CyTb(h)aMHHOBOH KHCIIOTHI, CYJIb()aHUIOBOI KUCIOTHI, CCPHOM KHCIOTHI, TAHHHA, BUHHON KHCJIOTHI M MAPATOJTY-
0JICY Tb()OHOBOI KHCIIOTBL

®apMaLEBTHYECKH MPHEMJIEMAs COJTb COTJIACHO HACTOSINEMY H300PETEHUIO MOXKET OBITh CHHTE3HPOBAHA
U3 HCXOJHOTO COCAMHCHUS, COACPXKAILETO KHUCJIOTY MM OCHOBHYIO TPYIITY, HOCPEACTBOM OOBIMHOTO XHMHYE-
ckoro mpouecca. Kak mpaBuiio, noxyyeHHe COJIH MPOMCXOIUT CICIYIOIUM 00pa3oM: CoeIHHEHHS B (hopme CBO-
OOTHOU KUCJIOTHI MM CBOOOJHOM INEIOYHOH (JOpME MOABEPTralOT B3AUMOICHCTBHIO CO CTEXHOMCETPHUYCCKHM
KOJIMYECTBOM COOTBETCTBYIOINEH INEJOYH HIH KUCIOTHI B BOJC HIH OPrAHWYECKOM PACTBOPHTENEC MM UX CMe-
CBIO C MOJy4eHHEM coiu. Kak mpaBuio, MpeanoyYTHTENbHBIMU SBILIIOTCS MPOCTOH 3(hMp, 3THIALIETAT, 3TAHOI,
H30IPOTIAHO WIIH AUETOHUTPHII U IPYTUE HEBOIHBIE CPEIBI.

B nomonHeHHE K COJTM COETHHEHHE, MPEIIAracMoe B HACTOSIIIEM H300PETCHUH, TAKKE UMEET (OpMy Ipo-
nexapcTBa. [IpoaekapcTBO OMHCAHHOTO B HACTOSINEM JOKYMEHTE COCAMHECHHUS MOXKET OBITh JIETKO MPEBPAILCHO
B COCMHECHUE COTJIACHO HACTOSILEMY H300PETECHMIO IMyTEM IPOXOXKACHHA XUMUUCCKUX M3MEHECHHH B (hu3uom0-
THYECKUX yCIOoBUAX. KpoMe TOro, mposekapcTBO MOXKET ObITh NMPEBPAIICHO B COCAMHEHHUE COTTIACHO HACTOALIC-
MY H300PETCHHIO XUMHYECKHUM HJIH OHOXUMHUYECKUM CIIOCOOOM in vivo.

HexoTopsle coeTMHEHHS COTIACHO HACTOSALIEMY H300pPETECHHIO MOTYT CYLIECCTBOBATh B HECOJIbBATHPOBAH-
HOU (popMe MM CONBBATHPOBAHHOM (hopMe, BKIIFOUAS ruApaTHyrO (opmy. B nenom, HecoapBaTUpOBaHHAS (POp-
Ma 3KBHBAJICHTHA COJbBATHPOBAHHON (opMme, U 00€ OHH BXOJAT B 00BEM HACTOSIIETO H300peTeHus. Hekoroprie
COCIHHEHMS COTJIACHO HACTOALIEMY H300PETCHUIO MOTYT MMETh ACHMMETPHYHBIN YIriepo (ONTHYECKHHA HEHTP)
WIH JBOHHYIO CBSI3b. Pauemar, nquacrepeon3omep, reOMETPHUECKUH H30MEP H OJHHOYHBIH M30MEp BXOJAT B
00BEM HACTOSILETO H30OPETCHHUA.

I'paduueckoe mpeacTaBiIcHHE paLEMaTa U HHAMBUAYAIBHOTO BO3MOXKHOTO CTEPEOM30MEPA; H PaLEMUYC-
CKOHM CMECH, HEPABHOMEPHOH CMECH JHAHTHOMEPOB HJM YHCTOTO JHAHTHOMEPA COCAMHEHHUS COACPXKHTCS B
Maehr, J. CHem. Ed. 1985, 62:114-120. 1985, 62: 114-120. Ecnu He yka3aHO HHOE, a0COTIOTHA KOH(UTypauus
CTEPEOCKOMUUECKOr0 HEHTPA MOKA3aHA KIMHOBUIHOM CBA3BIO U MyHKTHPHOM nuHueH. Koraa coeauHeHue, kak
OIIMCAHO B HACTOSILEM JOKYMEHTE, COACP)KUT O0JIC()HHOBYIO JBOHHYIO CBA3b MJIM APYTOH N'€OMETPHUYECKU aCHM-
METPUYHBIA LEHTP, €CJIM HE YKA3aHO HHOE, OHO BKIIFOYACT FEOMETPUUCCKUEC U30MEPHI E U Z. AHANOTHYHBIM 00-
pa3oM, BCE TAyTOMEPHbIC (JOPMBI BXOIAT B 0OBEM HACTOSLICTO H300PETCHHUSL.

CoeauHEeHHE COTJIACHO HACTOSLIEMY H300PETECHHIO MOXKET UMETh KOHKPETHBIC T€OMETPHUCCKUE H3OMEPBI
WM cTepeon3oMmepsl. Hacrosiee u300peTeHHE OXBAaTHIBACT BCE YKA3AHHBIC COCAHHEHMS, BKJIFOYAS LHUC- H
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TPAHC-U30MEPBHL, (-)- U (+)- mapHsIit 3HaHTHOMED, (R)- U (S)-3HaHTHOMED, MHacTepeousomep, (D)-uzomep, (L)-
H30MEP U HX PALEMUUYECKYI0 CMECh M IPYTHE CMECH, TAKHE KAK CMECh, 00OTALICHHAS SHAHTHOMEPAMH MJIM JMa-
CTEpeOMEpAMH, IIC BCE YKA3AHHBIE CMECH BXOJAT B 00BEM HACTOAMLICTO H300peTeHus. JIpyroi acCuMMeTPHYHBIN
YIJIEPOA MOXKET CYIIECTBOBATh B 3AMECTHTEIIIX, HANPUMED, ajkuie. Bce yka3aHHbIe H30MEPBI U X CMECH BXO-
JUIT B 00bEM HACTOSIICTO H300PETCHHUSL.

(R)- u (S)-M3omeps! u D- u L-u30Mepsl C ONTUUECKOH AaKTUBHOCTBE) MOTYT OBITh HOJYYCHBI C MOMOIIBIO
XHMPAJbHOTO CHHTE3a, XMPAJIbHOTO PEArCHTAa WM JPYTUX TPAAULMOHHBIX TEXHOJIOTHH. DHAHTHOMEP KOHKPETHO-
IO COCTMHCHUS COTJIACHO HACTOSINEMY H300PETCHHIO MOJKET OBITh MOJIYYEH C MIOMOIIBI0 ACUMMETPUYHOTO CHH-
TE€3a HIIH JCPHBATH3ALHUEH C ITOMOIIBIO XHPAIHHOTO BCIIOMOTaTEIbHOTO areHTa, I1¢ MOJIYUYCHHYIO CMECh THACTE-
PEOMEPOB PA3ACIIOT U BCIIOMOTATEIbHYIO IPYIITY YAASIOT C MOJyYeHHEM TPpeOyeMOro YHCTOr0 SHAHTHOMEPA.
AJNBTEPHATHBHO, MOJIEKYJIA C IIEIOYHON ()YHKUHOHAIBHON IPYNIOHN (TaKOH KAaK AMHHO) WITH KUCIOTHOH (yHK-
IUOHAJNBHOU TPyNIoH (TakoH Kak KapOOKCHII) MOXKET 00pa30BBIBATh JUACTCPCOUZOMEPHYIO COJTb C COOTBCTCT-
BYIOLICH KHCIIOTOH M LICTOYbI0 C ONTHYECKOH AKTHBHOCTBIO, 3aTEM PAa3ACICHHE AMACTCPEOM30MEPA MPOBOIAT
CIocoOOM pazJeeHus, XOPOIIO H3BECTHBIM B JAHHOH OOJIACTH, M 3aTEM H3BICKAKOT YHCTHIH 3HaHTHOMEp. Kpo-
ME TOro, pa3AcjcHHE SHAHTHOMEPA H JHACTEPEOH30MEpa MPOBOIAT C MOMOUIBIO XpoMmarorpaduu, B KOTOpPOii
HCTOJIB3YIOT XHPAIBHYI HEMOABWKHYIO (Da3y, U HEOOA3aTCIbHO OOBEAMHCHHOM C XUMUUECCKUM METOAOM ACPH-
BaTH3aLMHU (HAIPHMED, KapOaMaT MOXKET OBITh MOTYyUYECH U3 AMHUHOB).

CoeauHEHHE COTJIACHO HACTOSIIEMY H300PETCHHIO MOJKET BKJIFOYATh aTOMHBIH M30TOIl HA OJHOM HIH 00-
Jeec aTOMax COCIUHCHHA B HEIMPHPOJHOM COOTHOIICHHWH. Hampmmep, coeaMHEHHE MOJXKET OBITh MOMEYEHO pa-
JHOU30TONOM, TAKUM KAK TPUTUH (3H), non-125 (1251) um C-14 (MC). Bce U30TONHBIE BAPHAHTHI COCAUHEHUSA
COTJIACHO HACTOSIIEMY M300PETCHUIO HE3ABUCHMO OT HANIWYMSA PAJHOAKTUBHOCTH BXOAAT B OOBEM HACTOSIICTO
H300peTeHUS.

Tepmun "(apMaueBTHYECCKH NPHEMJIEMBIH HOCHTENb" NPEIACTABIIET COOOH TFOOOH areHT MM Cpeny-
HOCHTEIb, KOTOPBIH MOXET AOCTaBIATh 3(P(PEKTHBHOE KOIMUECTBO HACTOSILETO AKTUBHOTO COCIUHCHHS, HE
yXyamas ero OMOJOrHYEeCKY 0 aKTHBHOCTDb, H HE ABIACTCS TOKCHUHBIM HIIH HE NMPOSBILIET KAKOro-IHOO modoy-
HOro 3Qdexra 11 X03IMHA HIH NMAUMCHTA. THIIMYHBIE HOCUTEIH BKIIOYAIOT BOXY, MACIIO, PACTHTEILHOC H MHU-
HEpAJIbHOE, OCHOBY IJI1 KPEMa, OCHOBY JUIS IOChOHA, OCHOBY I MA3H U T.X. YKa3aHHBIC MATEPHAJIbI BKIIFOUAIOT
CYCHNEHIMPYIOIIMI areHT, areHT, MPHJAOIIHHA JTHITKOCTh, YCHINTEIb MPOHUKHOBEHHA Yepe3 KoKy M T.X. Mx co-
CTaBbI XOPOIIO W3BECTHBI CIEUHUAINCTAM B 001ACTH KOCMETHKH MM 00JACTH MEAMLIMHCKUX CPEICTB U MECT-
Horo BeeAcHHs. [lpyrue ceeneHusa o Hocurene cM. B Remington: The Science and Practice of Phaemacy, 21th
Ed., Lippincott, Williams & Wilkins (2005), koTopast BKIIFOUCHA B HACTOSILYHO 3a4BKY MOCPEACTBOM CCHLIKH.

TepMuH "BCIOMOTATEeIbHOE BEIIECTBO", B LICJIOM, OTHOCUTCS K HOCHTEIFO, pa30aBUTEIIO H/UIH CpEae, He-
00X0IUMBIM 1151 NOTy4EHHS 3PPEKTHBHOH METHIIMHCKOH KOMITO3HLIHH.

B OTHOIIECHHH IEKAPCTBEHHOTO CPEACTBA MM (JapMAKOJIOTHYECKOTO aKTHBHOTO areHra, TepMuH "3 dek-
THBHOE KOJIMYECTBO" HIIH "TepaneBTHUYECKH 3(P(PEeKTHBHOE KOIMUECTBO" OTHOCHTCS K KOJHYECTBY JICKAPCTBECH-
HOTO CPEICTBA, KOTOPOE SABJICTCA AOCTATOYHBIM U JAOCTIDKEHMA 0xkuaaeMmoro 3¢d¢exra 6e3 TokcuuHocTu. B
OTHOIICHHH NEPOPATHHOTO COCTABA COTJIACHO HACTOSIIEMY H300peTeHHIO "3()()CKTHBHOE KOJUYECTBO" AKTHUB-
HOT'O areHTa B KOMITO3HIHH OTHOCHTCS K KOJIMYECTBY, HEOOXOAMMOMY AJI1 JOCTHXKEHHA 0KHIAaeMoro 3ddekra B
KOMOHHAIIMU C APYTHM AKTHBHBIM areHTOM B KOMITO3HIMH. D(PPEKTUBHOE KOIMUECTBO H3MEHACTCS B 3aBHCHMO-
CTH OT KXIOTO HHAMBHAYYMA H 3aBUCHT OT BO3PACTA U OOILETO COCTOSHMSA CyOBEKTA, a TAKKE 3aBHCUT OT KOH-
KPETHOTO aKTHBHOTO arcHra. Hamnexamee 3()()eKTHBHOE KOJIMUECTBO B OTJACIBHOM CIy4ae MOJXKET OBITH Ompe-
JICICHO C TOMOUIBIO TPAJHIIMOHHBIX HCIIBITAHHHA CIICI[HATMCTAMH B JAHHOH 001acTy.

TepmuH "aKTHBHBIH HHIPEIUEHT", "TepameBTHYCCKHH areHT", "aKTHBHOE BCINECTBO" WM "aKTHBHBIH
arcHT" OTHOCHTCSA K XHMHYECKOMY BEIICCTBY, KOTOPOE MOKET 3(PPEKTHBHO JICUHTH LCJICBBIC HAPY IICHUS, 3200-
JIEBAHHS WU COCTOSTHHA.

TepMuH "3aMCIICHHBIH" OTHOCUTCA K JTFOOOMY OJHOMY HITH OOJie€ aTOMaM BOJOPOJA HA KOHKPETHOM aTo-
M€, 3aMEILCHHBIM 3AMECTUTEIIEM HIIM HECKOTbKUMH 3aMECTUTCISIMH, BKIIFOUAs TSDKEJIbIH BOJOPOX U BAPHAHTHI
BOJOPOAA, MPH YCIOBHH, YTO BAJICHTHOE COCTOSTHHE KOHKPETHOTO aTOMA SIBJIIETCS HOPMAJIBHBIM, a 3aMCIICHHOE
COCOHHEHME SABIIETCS CcTabmmbHBIM. Korzma 3amecrurenem sBisercst ketorpymma (to ectb =0), 370 03HAUaeT,
YTO 3aMCHCHBI IBA ATOMA BOJOPOJA. 3aMCHA KETOHOM HE OyACT MPOUCXOIUTh HA apuie. TepMuH "Heo0A3aTe b-
HO 3aMECIICHHBIN" 03HAYACT, YTO OH MOJKET OBITh 3AMCHCH U HE MOXCT OBITh 3aMCHCH. ECTM HE YKAa3aHO HHOE,
BUJ U KOJIMUYECTBO 3AMECTUTEICH MOTYT OBbITh HEOOA3ATCIbHBIMH, ECIIH OHH MOTYT OBITh PEATH30BAHbI XHMHUYE-
CKH.

Korna mobas Bennunna (HanmpuMmep, R) nossisercs Oosiee 0JHOTO pa3a Ha COCMHEHUH, €€ OTPE/ICICHUE B
KOKIOM Clyyae SBIIETCSA He3aBUCHMBbIM. ClieloBaTesbHO, HANMPHUMED, €CIM rpymma 3aMeHeHa Ha 0-2 R, to
IPyNIa MOXET ObITh HEOOA3aTENbHO 3aMEHEHA ABYMA R MakcumyMm, a R B KaXI0M cilyyae HMEET HE3aBUCHMOE
3HaueHue. Kpome Toro, KOMOHHAIMA 3aMECTHTENS H/MIM €r0 BAPHAHTOB JOIYCKACTCS TOJIBKO IMPH YCJIOBUH, YTO
B pE3yJIbTATE YKA3aHHOH KOMOMHALMU MOKHO IOJYYHTh CTAOHIIBHOE COCTHHEHHUE.

Korza cBa3u 3amectutens MOTyT OBITH NMONMEPEYHO CBA3AHBI C ABYMS aTOMAMH HA KOJbBLE, 3AMECTUTEIb
MOJKET OBbITh CBS3aH C TFOOBIM aTOMOM Ha Koublie. Korma oTCyTCTBYET yKa3aHHE, Yepe3 KaKOH aToM HILTIOCTPH-
POBaHHBIH 3AMECTHTE]Ib CBS3AaH C COCAHHCHHEM, BKIFOUCHHBIM B OOIYyI0 (OPMYITy XHMHYECCKOH CTPYKTYpBHI,
3aMECTHTEJIb MOKET OBITH CBSI3aH C THOOBIM aToMOM. KOMOMHALIMA 3aMECTUTEI W/UHM €r0 BapHaHTA JOMyCKa-
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€TCA TOJBKO IPH YCIOBHH, YTO B PE3yJbTATE YKA3AHHOH KOMOMHALIMH MOXKHO MOJYyYUTh CTAOMIBHOE COCAMHE-
HHE.

Hampumep, CTpyKTypHOE 3BEHO @O 170178 W VKa3bIBACT, YTO OHO MOXKET OBITh 3AMCIICHO B THOOOM
MOJI0’KC HUU IUKJIOTCKCHIIA HITH IIUKJIOIUCHA.

3aMecTHTE b AKHIA U IETEPOAIKUIA OOBIYHO HA3BIBAIOT "apPUIIbHBIM 3aMECTHUTEEM", H OHH MOTYT OBITH
BBIOPAHBI, HO HE OTPAHMYMBAKOTCSA OJHOU WM Oonee u3 cinexyromux rpymm: -R', OR', =0, =NR', =N-OR/,
-NR'R", -SR', ragoren, -SiR'R"R"™, OC(O)R', -C(O)R', -CO,R', -CONR'R", -OC(O)NR'R", -NR"C(O)R',
NR'C(O)NR"R"', ‘NR"C(O)ZR', _NRVHH_C(NRVRHRHV):NRHH’ NRHHC(NRVRH):NRVH’ _S(O)Rv’ ‘S(O)QR’,
-S(0),NR'R", NR"SO,R', -CN, -NO,, -N3, -CH(Ph), u ¢rop(C,-C;)amxun, KOIMYSCTBO YKA3AHHBIX 3AMECTHUTC-
nei cocrasmsger ot 0 o (2m'+1), roe m' mpeacrapiaseT cCOOOH oOmiee KOMWYECTBO aTOMOB YIJIEpoaa B YKa3aH-
Heix rpymmax. R', R", R", R"" u R"" He3aBHcHMO BbIOpaHBI M3 BOJOPOAA, 3AMEHICHHOTO WM HE3aMELICHHOIO
TETEPOAJKUIA, 3AMCIIEHHOTO MM HE3aMELICHHOTO apuja (TAaKOro Kak apui, 3aMCUICHHBIH 1-3 ramoreHamu),
3aMCIICHHOTO MJIM HE3aMEIICHHOTO AJKHIIA, aNKOKCH, CYIb(OANKOKCH WM apankuna. Korma coeaumHeHue co-
[J1aCHO HACTOSAILIEMY M300PETCHUIO BKIIOUAET OoJice 0AHOrO R, HanpumMep, Kax Il R BHIOpAaH HE3aBUCHMO TaK
e, KaK Kakaas rpymma, koraa coaepxurcs 6omaee oguoro R', R", R", R"™ u R""'. Koraa R' u R" npucoeauxeHs1
K OJHOMY M TOMY K€ aTOMY a30Ta, OHH MOTYT OOBEIMHATHCS C aTOMOM a30Ta C 00pa3oBaHuEM S-, 6- wiu 7-
yneHHOro koybna. Hampumep, -NR'R" BkIFOUAT, HO HE OTPAHUYMBACTCS UMH, 1-mUPPOTUAUT U 4-MOP(HOTMHUL
CoriacHo 0OCYXICHHUIO BBIMICIPHBEICHHOTO 3aMECTUTEIS, CICHHAIMCTAM B JAHHO# 0071acTH OyJET MOHSTHO,
YTO TCPMHUH "apui’ BKIFOYACT TPyIIMy, 0Opa30BaHHYI0 aTOMOM YIJICPOJa, CBA3AHHBIM C HEBOJOPOJHOM rpym-
nmoit, Takoit kak rajoreHaiakuna (takoit kak -CF; u -CH,CF;) u ammn (takoi kak -C(O)CH;, -C(O)CFs;,
-C(O)CH,CH; ut.1.).

AHAJOTHYHO 3aMECTUTE/TIO AIKKIIA, 3AMECTHUTE/Ib APUJIA U TETCPOAPUIBLHBIN 3aMECTHTE b, B LICJIOM, HA3BI-
BAlOT "apUIBHBIM 3aMECTHUTENIEM", KOTOpBIA BhIOMpArOT U3, Hampumep, -R', -OR', -NR'R", -SR', -ranoreHa,
-SiRR"R", OC(O)R', -C(O)R', -CO,R', -CONR'R", -OC(O)NRR", -NR"C(O)R'| NR' C(O)NR"R",
-NR"C(O);R', -NR""-C(NR'R"R")=NR"", NR"" C(NR'R")=NR", -S(O)R', -S(O),R', -S(O).NR'R", NR"SO;R,
-CN, -NO,, -N3, -CH(Ph),, ¢pTop(C,-C,)anxokcu u ¢prop(C,-C,)ankuna 4 T.1., KOJTHIECTBO YKA3aHHOTO 3aMECTH-
Teas cocraBmaeT oT O J0 OOIIEro KOJHYECTBA OTKPHITONM BAJCHTHOCTH HA apOMATHUECKOM KojbLe; rac R', R",
R"™, R" u R"" He3aBUCHUMO BBIOPAHBI U3 BOAOPOAA, 3AMCIICHHOTO MIH HC3AMCIUCHHOTO AJIKWIIA, 3AMCIICHHOTO
HIIH HE3AMEILICHHOTO TETCPOAKMIA, 3AMCIICHHOTO WJIM HE3aMEIICHHOTO ApWJIA M 3aMCIICHHOTO MM HE3aMe-
HICHHOTO rerepoapuia. Korna coeIMHEHHE COTIACHO HACTOSAIIEMY H300PETEHUIO BKIIIOYACT Oojiee oaHOro R,
HampuMmep, Kaxaplid R BHIOpAH HE3aBHCHMO TaK JKE, KAK KAXIas rpymma, KOraa COACPKUTCs Oonee oaHoro R',
R", R" R"™ uR"".

JIBa 3aMECTUTENA HA COCCAHHUX ATOMAX APUJIA MM T€TCPOAPHIIA MOTYT OBITh HEOOSA3aTCIBHO 3aMCHICHBI
3amectureseM ¢ odwe popmynoi -T-C(0O)-(CRR"q-U-, rae T u U HezaBucumo BriOpaHs! U3 -NR, -O-, CRR'-
WM OJMHAPHOM CBS3M M ( MPEICTABIIET co00i nenoe yucao ot O 1o 3. ANbTEpHATHBHO, ABA 3AMECTHUTEII HA
COCETHHX aTOMAaX apujIa MM TETCPOAPHIA MOTYT OBITH HCOOA3aTCIFHO 3aMEIICHBI 3AMECTHTEIEM C 00IeH (op-
mysoit -A(CH,)rB-, rae A u B HezaBucumo BeiOpansl u3 -CRR'-, -O-, -NR-, -S-, -§(0)-, -S(O),-, -S(O),NR'- umm
OJMHAPHOM CBSA3M W I' MPEACTABIACT CO00M 1enoe yucio ot 1 mo 4. HeoOsa3arenbHO, OAMHAPHASA CBA3b HA HOBOM
C(hOpMHPOBAHHOM KOJIBIC MOKET OBITH 3AMCHCHA ABOWHOW CBA3BIO. ANBTCPHATHBHO, JBA 3aMCECTHUTENIA HA CO-
CEJHEM aTOME apuJja UM repoapuia MOTYT OBITh HEOOA3ATCIHPHO 3aMCIICHBI 3AMECTUTENIEM C 00IeH (opmy ot
-A(CH)1B-, rme s u d He3aBUCHMO BBIOpaHBI U3 ueaoro yucna ot 0 1o 3 u X mpeacrasmeT coboit -O-, -NR',
-S-, -S(0)-, -S(0O),- umu -S(O),NR'-. 3amecturenu R, R', R" u R" HezaBuCHMO BRIOpaHBI M3 BOJOPOJA H 3aMe-
meHHOTo uau HezaMeeHHoro (C;-Cy)anxuna.

Ecnu He yka3aHO WHOE, TCpMUH "rajo-" M "rajoreH" caM MM KaK 4acTh APYrOro 3aMECTHTENIA Mpea-
CTaBICT COO0M aToM (hTopa, XJI0pa, Opoma um Hoxa. KpoMe Toro, TepMuUH "raJoreHanku1" BKIFOYAET MOHOTA-
JOTCHHPOBAHHBINA AJIKHII M MOJMIajJorecHHpoBaHHsIi ankuia. Hampumep, tepmuH "ranoreH(C,-Cq)ankun" Brmo-
YaeT, HO HE OrPAHMYMBACTCS MMH, TpHU(TOpMeTHI, 2,2, 2-TpUdTOopaTUI, 4-XI0pOYTHII, 3-OpOMIIPOIIUI H T. 1.

ITpuMepsI raJIOTCHAIKUIA BKIFOYAKOT, HO HC OTPAHHYUBAKOTCS MMH. TPH()TOPMETHII, TPUXJIOPMETHUIL, TICH-
Ta(TOPITUA U MCHTAXJIOPITUIL. "ATKOKCH" MPEACTABIACT COOOH YKA3aHHBIN BBILIC AJTKHII, COACPKAIIUI Ompe-
JICJICHHOE KOJMUYECTBO ATOMOB VIJIEPOJA, CBA3AHHBIX KUCIOPOIHBIM MOCTHKOM. C) ¢Anmkokcu Bkmouaet C, C,,
Cs, C4, Cs u Ceankoxcun IIpuMeps! aaKOKCH BKITIOYAKOT, HO HE OTPAHHYMBAIOTCS UMH. MCTOKCH, 3TOKCH, H-
MPOMOKCH, H30IPOIIOKCH, H-OyTOKCH, BTOP-OyTOKCH, TPET-OYTOKCH, H-TIICHTUJIOKCH H S-NIeHTHIOKCH. "[lukioan-
KHT" BKJIFOYACT HACBHILCHHYIO LMKIMYCCKYHO TPYIY, TAKYH KaK LHKJIOMPONWI, HHKJIOOYTHI HIH LUKJIOICH-
tua. 3-7 muxoroankua Brmo4yaer Cs, Cy, Cs, Co u C; muiuroamkun. "ATkeHHIT" BKIIOYACT JTUHCHHYIO MM pas-
BETBIICHHYI0 YTIJICBOJAOPOIHYIO LEMb, IAC OHA UM 00JICe TBOUHBIX CBA3CH yIIePOA-YIICPOA, TAKUX KAK BUHHII
U MPOTCHUII, PUCYTCTBYIOT B TFOOOM CTAOMIILHOM MECTE HA LCIH.

TepmuH "rano-" wm "ragoreH" o3Ha4aeT rop, Xiop, OpoM u HOA.

Ecnu He yka3aHO WHOE, TCPMHH "TeTepo" 03HAYAET IeTEPOATOM HIIH T€TepOopaaukan (T.€. pagukal, Coaep-
JKAIIMH TETEPOATOMBI), BKIFOUAsA aTOMBI, OTiMuHbIe OT yriaepoaa (C) u Bogopoaa (H), u coaepxamuii ux pagu-
Kaj, Hanpumep, Brrouas kuciopon (O), azot (N), cepy (S), kpemuuit (Si), repmanwuii (Ge), amomunuit (Al), 6op
B), -O-, -S-, =0, =S, -C(=0)0O-, -C(=0)-, -C(=5)-, -S(=0), -S(=0),-, 1 HeOOA3ATCILHO 3AMECIICHHBIH
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-C(=O)N(H)-, -N(H)-, -C(=NH)-, -S(=0),N(H)- um1 -S(=O)N(H)-.

Ecnu He yka3aHO HWHOE, "KOJBIO" OTHOCHTCS K 3aMEIICHHOMY HIH HE3aMEILUCHHOMY LMKJIOATIKHIY, IeTe-
POLMKJIOATKUITY, IHKIOAIKEHUTY, TETCPOLMKIOANKE HUITY, HHKJIOATKHHHUITY, TETEPOLHKIOATKHHIITY, apUITy HIH
rerepoapuiry. Tak Ha3pIBAEMOE KOJBLO BKIFOYACT OJHO KOJIBILIO, CBA3AHHOE KOJBLO, CIMPOKOIBLIO H KOHJICHCH-
POBAHHOE KOJBLO MM MOCTHKOBOE KOJIBIO. KOTHUYECTBO aTOMOB B KOJbLIE OOBIYHO OMPENCIIETCA KaK KOJHYE-
CTBO WICHOB KOJIELl, HAIPHUMED, "5-7-4ICHHOE KOJBIO" OTHOCHTCA K OKPY>KHOH KOMIOHOBKE 5-7 aromoB. Ecnu
HE YKa3aHO WHOE, KOJIBLO HEOOA3aTeIbHO coaepxuT 1~3 rerepoaroma. CiaeaoBaTeIbHO, TCPMHH "5-7-uIeHHOE
KOJIBLIO" BKJIFOYACT, HANMPUMED, (PEHUINMUPUAMH U MUICPUIUHUT, U, C APYTOH CTOPOHBI, TEPMHH "5-7-UJICHHOE
TETEPOLMKJIMYECKOE AMKHIBHOE KOJIBLO" BKIFOYACT MAPHIMI U MUICPHIHHUI, HO HE BKIFOUYACT GeHun. TepMuH
"KOJBLO" TAKKE BKIIFOYACT KOJBLCBYIO CHCTEMY, COACPKAIIYI) MO MECHBIICH MEPE OJHO KOJBLO, MPUYEM KaXK-
J10€ "KOJIBIO" HE3aBUCHMO COOTBETCTBYCT BBHIICYMOMSHYTOMY OMPEACIICHHIO.

Ecnn He ykazaHO MHOE, TEPMHH "TeTEPOLMKIMYECKOE" MM "TreTepouMKI’ O3HAYAET CTAOMIBLHOE MOHO-
IHKJIMYECKOE KOJIBIO, OHLIMKINYECKOE KOJBLO HIH TPHULUHMKI, COACPXKAIICE IeTEpPOaTOM HIIH I€TEPOATOMHYIO
rpynoimy, KOTOpo€ MOXET OBITh HACBIIICHHBIMH, YACTHYHO HCHACBIIICHHBIMH HJIH HCHACBIIICHHBIMH (apOManme-
CKHMH), H KOTOPOC COOCPKHT aTOMBI yriaepoaa u 1, 2, 3 wid 4 KOJBLEBBIX TETEPOATOMA, HE3ABUCUMO BBIOPAH-
HeIx 13 N, O u S, rae mo00H U3 YKa3aHHBIX T€TEPOLHKIIOB MOXKET ObITh KOHACHCHPOBAH C OCH30JIbHBIM KOJIb-
LOM C 00pa30BaHUEM OHIMKIMYECKOTO KOJbLA. [ eTepoaroMel a30Ta U CEpbl MOTYT OBITh HEOOS3ATEIBHO OKHC-
neHnl (To ecth NO u S(O)). AToM a30Ta MOXKET OBITh 3AMCIUCHHBIM HIM HE3aMEIUCHHBIM (TO ecTh N i NR,
rae R mpeacrasmaer coboit H um apyroit 3aMecTuTens, yoke ONPEACICHHbIH B HACTOSINEM JOKYMEHTE). ['ere-
POLMKITYECKOE KOJIBIIO MOXKET ObITh MMPUCOEAUHEHO K OOKOBBIM IPyIIaM JHOOOr0 reTepoaroMa MM aToMa yr-
nepoa ¢ 00pa3oBaHHEM CTAOMIBHOU CTPYKTYphL. ECIM MOIy4YCHHOE COCAMHEHHE SABIACTCS CTAOMIBHBIM, TETe-
POLMKJIBI, OMUCAHHBIC B HACTOAIIEM AOOKYMCHTEC, MOI'YT NMOABEPraTthbCAa 3dMCIICHUAM B IMOJOXKCHHUAX YIJIEPOAA
WM a30Ta. ATOM a30Ta HA IETEPOLHMKIE HEOOA3aTEIbHO KBATCPHU3UPOBAH. B NMpeamoyTHTEIPHOM BapHAHTE
peamm3aiuu, Koraa odee kom4uecTBo aToMoB S 1 O B reTepoIHKIIEe MPEBBIACT |, YKa3aHHBIC T€TEPOATOMBI HE
CMEKHBI IPYyT C APYroM. B 1pyroM mpeanoyTuTeIbHOM BAPHAHTE PEANU3ALMH 00IIee KOIHYECTBO aTOMOB S 1 O
B reTepouyKie He mpeBbimaeT 1. Mcnonb3yeMblid B HACTOSAIIEM AOKYMEHTE TCPMMH "apOMATHUECKHH IeTepo-
MK MM "TeTepoapui’ 03HAYAET CTAOMIBHOE S5-4JICHHOC MOHOLMKJIMYECKOE KOJIBIO WM OMLMKIMYECKOE
KOJIBLIO, O-4JEHHOE MOHOLMKJIMYECKOE KOJBIO HIH OHUIMKIMYECKOE KOJBIO, 7-UJCHHOE MOHOLHKIMYECKOE
KOJIBLIO MJTH OHIIMKJIMYECKOE KOJBLO MM APOMATHUYCCKHIA UK, coaepkamuit 7, 8, 9 umi 10-wieHHbIH OULHK-
JHYECKUH FeTEPOLUKIUI, KOTOPbIH COACPKUT aTOMBI yriaeposaa u 1, 2, 3 umu 4 rerepoatoMa, HE3aBUCHMO BbI-
OpanHbIx U3 N, O u S. ATom a30Ta MOKET OBITH 3AMEIICHHBIM HJIH He3aMeIIeHHBIM (TO ecTh N uimu NR, rae R
npeacTaBaaeT co0oit H unu apyroif 3aMecTUTe b, yKe ONMPEACICHHbIH B HACTOALIECM JOKYMEHTE). ['eTepoaToMsl
a30Ta WM CEPBI MOTYT OBITH HEOOA3aTEIBHO OKHUCICHHI (TO ecTh NO u S(0O)). Cneayer OTMETHTB, YTO 0OLIEe
KOJIHUYecTBO aTOMOB S # O B apOMaTHYECKOM IETEPOLHUKIIE HE MPEBBIAET 1. MOCTHKOBOE KOJBLO TAKKE BKIIO-
YEHO B OINPE/CICHUE TeTEPOUHUKIA. MOCTHKOBOE KOJBLO 00pa3yeTcs, KOrAa OJHH MM HECKOJbKO aTOMOB (TO
ectb C, O, N mu S) cBA3aHBI C ABYMS HECMEKHBIMHM aTOMAMHU YIJIEPOJA HIIH aTOMaMH a30Ta. [Ipexnoururess-
HbIE MOCTHKOBBIE KOJbBLIA BKIFOUAOT, HO HE OTPAHHUHBAIOTCS HMH, OJHH aTOM YIJIEpOJa, ABA aTOMA YIIepoaa,
OJIMH aTOM a30Ta, JABA aTOMA a30Ta U OJHY IPYIIy yriepod-a3or. CieayeT OTMETHTh, YTO OJHH MOCTHK BCErIa
MPEBPAILAET MOHOIMKIMYECKOE KOJBLO B TPHLHKIMUECKOE KOJBIO. B MOCTHKOBOM KOJBLE 3aMECTHTCIH Ha
KOJBLEC MOTYT TAKXKE MOABJIATHCA HA MOCTHKE.

HpP[Mepr TCTCPOLMKIHICCKUX COGHP[HCHP[I\:[ BKJIOYAKOT, HO HE OrPAHUYUBANOTCA MU, AKPUAWHUII, A301IUH,
OcH3UMHAA30 UL, OCH30(ypaHuI, OCH30THOMPYPAHUI, OCH3O0THOI(PCHUI, OCH3OKCA30 M, OCH30KCA30MHHUIL,
OcH30THA30/MLI, OCH30TPUA30IHII, OCH30TETPA30III, OCH3U30KCA30 U, OCH3U30THAZ0IHIT, OCH3HMHIA30THHUI,
kapOaszomun, 4aH-xap6azomun, kapOOIMHUN, XPOMAHHJ, XPOMCH, LMHHOJHHMJI AckaruapoxuHonun, 2H,6H-
1,5,2-autnasunun, auruapodypo[2,3-blrerparuapodypanun, ¢ypun, ¢ypazaHuia, UMHIAZOIUAUHHIL, HMHIA30-
JUHWI, uMUAA30, 1H-uHaa301M1, MHAOI-AIKEHUIT, AMTHIPOMHAOIUA, HHAOJUZUHUA, HHAOI, 3H-uHa0amI,
H30THHOMJI, H300eH30(YPAHHI, TUPAH, H3OMHIOTHII, H30MHAOJIMHU, H30UHIOIHI, HHIOIHI, H30XHHOJIHUII, H30-
THA30JIM, H30KCA30IHI, METHICHIUOKCU(DEHUN, MOP(DOIMHII, HAQTHPHAMHIII, OKTArHAPOU30XHHOIHHUI, OK-
caguaszomm, 1,2.3-okcaguaszommn, 1,2.4-okcagua3zonuia, 1,2,5-okcaaua3onui, 1,3,4-0kcaaua3oIui, OKCa30IHIu-
HHJI, OKCA30JIMI, H30KCA30IMI, OKCHHIOIHI, MUPUMHIHHII, (peHAHTpuauHII, (peHaHTpoIHHUNT, (eHasuH, ¢e-
HOTHA3UH, OCH30KCAHTHH, (CHOKCA3HMHWJI, ()TANA3HHUN, NHUNCPASHHUJ, NHUICPHIUHUI, NUICPUIOH, 4-
MUIIEPUAOH, MUIEPOHMII, NTEPUAMHHUIL, IyPHUHUI, MTUPAHWII, NTHPA3HHHUII, IMTHPA3OJIMIMHMII, MUPA30JIMHHUI, ITHPA-
30JIMJI, THPHAA3HHWI, MHPHAOKCA30JbI, NMUPUIAMHIAMHAAZ0JI, MHPHIOKCHA3ObI, TMHPHAMT, MHPHMUIHHHIL,
MHPPOTHIHII, MTUPPOJUHUT, 2H-MUPPONUI, MUPPOIHA, MUPA30II, XHHAZOIHHU, XUHOIWI, 4H-XUHOIH3HHI,
XMHOKCAIMHUI, XMHY KIHIHHUI, TETPAruaApo(ypaHul, TETPAaruAPOU30XHHOIMI, TETPArHAPOXHHOIMI, TETPA30-
mun, 6H-1,2 5-tuaguasunun, 1,2 3-tuaguazoman, 1,2 4-tuaguazonwn, 1,2 5-tuaguasunui, 1,3,4-THagua3suHu,
THAHTPEHHJI, THA30JIHJI, W30THAZOJHITHCHMI, TUCHUJI, THCHOOKCA30JUJI, THCHOTHA30JWJI, THCHOMMHIA30JIMUI,
TUCHUJ, TpHa3uHui, 1,2 3-tpuazonun, 1,2.4-tpuaszonun, 1,2,5-rpuazonun, 1,3,4-rpuazonun u kcauteHun. [Ipu-
MEpBI TOTIOJTHUTEILHO BKIIFOUAKOT KOHACHCHPOBAHHOE KOJIBLIO M CIIUPOKOJIBIIO.

Ecnu He yka3aHO MHOE, TCPMUH "ANKUI" MM 3aBHCHMOC MOHATHEC (TAKOC KAK AJIKUI, ATIKCHUII, AJTKUHUIL,
(beHMT ¥ T.A.) CaM WM B COCTABE APYrOro 3aMECTHTEJ MPEACTABIACT COO0H aTOMHBIE IPYIIIBI YTICBOJOPOAOB
HIH UX KOM6P[H3L[PI}0 B BHAC JIMHCHHOHM LCITH, paSBeTBJ’IeHHOﬁ LCIMH HJIH KOJIbLIA, OH MOXCT OBITh IOJIHOCTBIO
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HACBIIICHHBIM HIIH HCHACBHIIICHHBIM HA OJHOM MJIM HECKOJIBKUX WICHAX, MOXKET OBITh OJHO3AMEIICHHBIM, AH3a-
MCILCHHBIM HJIM TOJH3AMEIICHHBIM, MOXCET ObITh MOHOBAJICHTHBIM (HANPHMEP, METUJIOM), ABYXBAJICHTHBIM
(HampuMep, METHJICHOM) HJIH MHOTOBAJICHTHBIM (HANMPUMEP, METHH) U MOXET BKIHOYATh ABYXBAJCHTHYIO HIIH
MHOTOBAJICHTHYIO ATOMHYIO T'PYIIITy C aTOMaMH YIIepoaa B onpeaenecHHoM komuectse (Hanmpumep, C-Cio, KO-
TOpBI# mpeacTaBsieT cobol ot 1 10 10 atoMoB yriaepona). "Ankua" BKIFOYACT, HO HC OTPAHHYUBACTCA UMM,
amupaTHIECKUH yIIeBOJOPOIHBIN PATUMKAN U APHIBHBIA YIJICBOJAOPOIHBIH pagukaid. AMH(paTHUECKUH yrieBo-
JIOPOJHBIA PAJHKAN BKIFOUACT (DOPMBI LIEMH H KOJNbLA M, B YACTHOCTH, BKIIOYACT, HO HE OTPAHHYUBACTCS UMH,
AJKWJI, aNKEHHJ, ANKUHHI, H APUIbHBIH YTICBOJOPOAHBINH PAJMKAN BKIIOYACT, HO HE OTPAHUYMBACTCH UMH, O-
12-yneHHBIH ApHIIBHBINA YIIICBOAOPOIHBIH PAAMKAT, TaKOH Kak OcH301, HATaNMHH U T.1. B HEKOTOPBIX B BApHAH-
Tax peaau3audd TCPMHUH "aNKua"' 0003HAYACT ATOMHYKO TPYIIY C THHCHHOH LENMBIO M PA3BETBJICHHOW LEMBIO
WM MX KOMOHHALIMIO, OH MOXKET OBITh IOJIHOCTHIO HACBHILICHHBIM HIJIH HEHACBIIICHHBIM HA OJJHOM HJIHM HECKOJIb-
KHX WICHAX H MOXKET BKJIFOYATh JABYXBAJCHTHYIO WJIH MHOTOBAJCHTHYIO aTOMHYIO rpymnumy IIpumeps! HachILeH-
HOT'O yTJIEBOJOPOJHOTO PATMKANA BKIFOYAIOT, HO HE OTPAHUYMBAKOTCSA HMH, METHUII, 3THII, H-NPOTIUJI, H30MPOIIHII,
H-OyTHI, TPET-OyTHI, H300yTHII, BTOP-OY THII, H300y THJI, HUKJIOTEKCHI, (LIMKIOTEKCHI)METHI, HKJIOMPOITHIME-
THJ ¥ H-AMHUJT, H-TEKCHJI, H-TENITHII, H-OKTHJI U T.J., H UX TOMOJIOTH WJIX H30Mepbl. HEeHACHIIIEHHBIH AJIKHI HMEET
OJHY MM OoJee ABOHHBIX CBSI3CH MM TPOMHBIX CBA3CH, HX MPUMEPHI BKIIOYAIOT, HO HE OMPAHUYMBAIOTCS HMH,
BUHHJI, 2-NPONICHUJ, OYTCHWJ, KpPOTWJI, 2-H30mMCHTCHWI, 2-(OytamucHun), 2-4-nmeHramueHun, 3-(1,4-
MEHTAIUCHIUIT), AUETHN, 1- M 3-IPONHHUI, 3-OYTHHENNCH U MX BBICIIHE TOMOJIOTH MM H30MEPHI.

Ecnu He yKka3aHO HHOE, TEPMHH "TE€TEPOANKUI" HIIH 3aBUCHMOC MOHATHE (TAKOE KaK IETEPOATKUI, TETEPO-
AJIKCHWJI, TETEPOAIKHHHI, TETEPOAPHI H T.J.) CaM MJIM B COUYCTAHUM C APYTHMM TEPMUHOM MPEACTABIACT COOOH
CTAOMIIBHYIO YTJIEBOJOPOIHY IO IPYIITY HIH UX KOMOWHALMIO C TMHEHHOH IIETIbIO, PA3BETBICHHOH LICTIBIO HIIH B
(opMe KoIbLa, KOTOPas 00PA30BAHA KOHKPETHBIM KOJMYECTBOM aTOMOB YIJIEPOAA M IO MEHBIICH MEpe OJHUM
T€TepOaTOMOM. B HEKOTOPBIX BAPHAHTAX PEATM3ALMU TEPMHH "TETEPOATKHI" CaM HIIH B COUYCTAHUH C JPYTUM
TEPMUHOM MPEICTABIICT COOOH CTAOMIBHBIN yTICBOJOPOAHBIN PATHKAT HIH UX KOMOMHALMIO C JTUHCHHOH Iie-
IIbIO, PA3BETBICHHON LIENBIO WK B ()OPME KOJbLA, KOTOpPas 00pa30BaHA ONMPEACICHHBIM KOJIHYECTBOM aTOMOB
YIJIEpoAa ¥ MO MEHBINEH Mepe OHHM TeTEPOaTOMOM. B KOHKPETHOM BApHAHTE PEATH3ALMU TETEPOATOM BHIOPAH
u3 B, O, N u S, rae atoMsI a30Ta H CEPBI HEOOA3ATCIHLHO OKHCIICHBI, H TETCPOATOM a30Ta MOXKET OBITh HEOO3a-
TEIbHO KBaTepHH3UpOBaH. ['erepoaTomel B, O, N 1 S MOryT HaxoOuThCS B TFOOOM BHYTPEHHEM MOJI0XXCHHU
reTEPOANKUIA (BKIKOYASA MOJI0KEHUE, B KOTOPOM AJIKUJ MPUCOCAUHEH K OCTATbHOM YaCTH MOJEKy JIbl). [TpuMepst
BKIIIOYAKOT, HO HE orpanuumBatorcs umu, -CH,-CH,-O-CH;, -CH,-CH,-NH-CH,;, -CH,-CH,-N(CHs)-CHs,
-CHQ-S-CHZ-CH3, ‘CHZ‘CHZ, -S(O)-CH3, ‘CHZ‘CHz‘S(O)Z‘CH3, -CH:CH-O-CH3, -CHQ-CH:N-OCH3 H
-CH=CH-n(CH;)-CH;. He Oonee naByX TIeTepOaTOMOB MOTYT OBITh COCIHHEHBI HENPEPBIBHO, HAMPHMED
-CH,-NH-OCHs.

Tepmun "amkokcu", "ankumaMuHO" U "ankuncyaspaHun” (UM CyTb(OaTKOKCH) ABISIOTCS TPAIULIHOHHBI-
MH BBIPQ)KCHHAMH, KOTOPBIC OTHOCATCS K AJKUJIbHON IPYNIE, CBA3AHHOHN C OCTATBbHON YaCThIO MOJIEKYJIbI Yepe3
aTOM KHCJIOPOJa, aMUHOTPYIITY MJIH aTOM CEPBI.

Ecnu He yka3aHO MHOE, TCPMHUH "LHMKIOANKHI', "TCTCPOUUKIMYCCKUA ATKHI" WM 3aBHCHUMOC MOHATHE
(Takoe KaK apui, TeTEPOAPHII, LIUKIOAIKHI, TETEPOLHKIOANKUI, HUKIOAIKEHU, TETEPOLUKIOATKEHU, IUKJIIO-
AJIKMHHJI, TETCPOUUKIOTEKCHHII U T.1.) CaM WIH B COYCTAHHU C JPYTHMH TCPMHHAMH COOTBETCTBCHHO IpeEn-
CTaB/IsIET COOOH LMKIM30BAHHBIH "ankun" u "rerepoankun”. KpoMme TOro, B OTHOIICHHH IETEPOATIKHIA HIIH Ie-
TEPOLMKIOANKUIA (TAKOTO KAK FETEPOATKHI H T'€TEPOLUKIIOATKH), TETEPOATOM MOXKET 3aHUMATh IOJIOKEHHUE, B
KOTOPOM TETEPOLMKI MPUCOEAUHACTCS K OCTAJbHOH YaCTH MOJICKYJIbI. [IpuMEph! LUKIOAIKHIA BKIFOYAKOT, HO
HE OTPAHUYUBAIOTCS UMM, LHKJIONECHTUII, IHKJIOTEKCHI, |-IMKIOTeKCEHM, 3-LUKIOTEKCEHHUI, LIMKIOTCHTH H
T.4. Heorpanuuusaromue mpuMepsl reTepOLMKINIA BKIOYAOT 1-(1,2,5,6-TeTparuaAponupuauH), 1-nunepuaun,
2-nunepuaun, 3-munepuau, 4-Mop@onuHun, Terparuapodypan-2-ui, rerparuapodypaH UHIO0NI-3 -1, THO(DAH-
2-un, THO(aH-3 -1, |-MHNepasuHUI U 2-UIEPA3HHHIL

Ecnu He ykazaHO WHOE, TEPMUH "apuia" OTHOCHTCS K IOJHHCHACBIIICHHOMY apOMATHYECKOMY 3aMECTHUTE-
JFO, KOTOPBIH MOXET OBITh MOHO3AMEIICHHBIM, OM3aMEIICHHBIM HITH MOJH3AMEIICHHBIM H MOXKET OBITh MOHOBA-
JICHTHBIM, JABYXBAJICHTHBIM WJIH MHOTOBAJICHTHBIM H MOXXET OBITh MOHOIMKIHUECKUM WM IOJULHMKIHIECCKUM
(HanmpuMep, OT MOHOLMKIIHYECKOTO 0 TPULMKIMYECKOTO, TAC N0 MEHBIICH MEPE OJHO KOJbLO SABIACTCS apoMa-
THYECKUM), H OHH KOHJICHCHPOBAHBI BMECTE HJIH COCIHHCHBI NMOCPEACTBOM KOBAJICHTHOH cBs3H. TepmuH "rere-
poapur" OTHOCUTCA K apuiIy (WM KOJbIY), coacpkamemMy 1-4 rerepoatoMa. B MUmFOCTpaTHBHOM mpHMEpE Te-
TepoaToM BeIOpaH u3 B, N, O u S, rae arom a30Ta U Cepbl HEOOA3ATEIBHO OKUCIICH H aTOM a30Ta HEOOSA3aTEIBHO
KBAaTEPHH3UPOBaH. [ eTepoapuiI MOKET OBITh CBA3AH C APYTHMH YACTAMH MOJIEKYJIbI Uepe3 rerepoaroM. Heorpa-
HHYHBAIOIIME NPUMEPBI ApWJIA W TeTepoapuia BkmouyaroT l-Hadrun, 2-Hadrun, 4-6udenun, 1-nuppun, 2-
NUPPUI, 3-MHUPPUI, 3-MHPA30UI, 2-HMHAA30IUI, 4-HMHIA30HI, MUPAZHHUI, 2-OKCA30JuI, 4-okcaszonun, 2-
OCH3UI-4-0KCA30IUI, 5-0KCA30IUI, 3-H30KCA30 ML, 4-H30KCA30IMI, S5-U30KCA30IMI, 2-THAZ0IWI, 4-THA30IMIL,
S-tuazonun, 2-¢ypun, 3-pypun, 2-THeHUI, 3-THCHHI, 2-TIMPUAMN, 3-TIMPUAMT, 4-TUPUIUN, 2-MHPHMUANT, 4-
OHPUMHIU, 5-OCH30THA30IWI, MyPHHUN, 2-OCH3UMHAA30II, S-HHIOMI, 1-H30XHHOMHI, S5-H30XHHOJMN, 2-
XHHOKCAJIUHUJI, S-XHHOKCATUHUII, 3-XUHOTHI H 6-XHHOTHI. 3aMECCTHTEIIb TFOOOTO YKA3aHHOTO BHIIIC APUIIBHOTO
U TETEPOAPHIBHOTO KOJIbLA BHIOPAH U3 MPHEMIIEMOTO 3aMECTHUTEIA, YKA3aHHOTO HIDKE.

J1s ynoOcTBa, KOraa apui HCHOIb3YETCS BMECTE C IPYTHMH TEPMHHAMH (TAKUMH KaK ApUIOKCH, ApHITHO
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U apaJIKUI), OH BKIFOYACT apUIbHOEC U FETCPOAPHIBHOE KOJBLO, KaK OmMpeaecHo Bbime. Takum oOpaszoM, Tep-
MHH "apankur" BKIIOYAET aTOMHBIE TPYMITBI C APHIJIOM, MPUCOEIMHEHHbIC K AJKHIy (Hampumep, OeH3uI, (eHd-
THJI, TUPUIUIMETUI U T.1.), U BKIKOYAET AJIKHIIBI C ATOMOM yIJIepoJa (HapuMEpP, METUIIEH), YKE 3aMEILCHHBIC,
HAMPUMEP, AaTOMOM  KHCJIOpPOJA, HAmpuMep, (CHOKCUMETHI, 2-MHPHOUWH Kucjaopox wmetwr, 3-(1-
HA(TOKCH)ITPOIHUT U T. 1.

Tepmun "yxoasmas rpynma"” OTHOCHTCS K ()yHKUHOHAJIBHOW IPYIIIC MM aTOMY, KOTOPBIH MOXKET OBITH
3aMEHCH IPyToil ()Y HKIUOHANBLHOH IPYNIOH MM aTOMOM MOCPEACTBOM 3AMCHICHUSA (HAMPHUMEP, HYKJICO(DHIIb-
HOTO 3aMCILCHHA).

Hampumep, TunmyHas yxoadmas rpynna BKIOYAET Tpu(iaT, Xjop, OpoM H #ox; cyab(oHaT, TakoH Kak
METAHCYJIb(OHAT, TOIYOJNCYIB(POHAT, M-OPOMOCH30JCYIB(OHAT, M-TOAYOJICYIb(OHAT, ALMIOKCH, TAKOH KAk
AIETOKCHI H TPU(PTOPALICTHIL.

TepmuH "3ammrHas rpynna” BKIOYAET, HO HE OTPAHWYMBACTCS UMH, "aMHHO3AIIUMTHYO rpymmy", "ruapo-
KCH3AIUTHY O Ipynimy” uiH "cyIb(ruIpHIbHYIO 3alUTHYIO rpynmy". TepMuH "aMuHO3amuTHAS rpymnma” oTHO-
CHUTCS K 3ALIMTHOMU Ipymme, KOTopas MOAXOAUT A1 NPEAOTBPAILCHHUS MOOOYHOH peaKLMU MO a30Ty aMHHOTPYII-
nel. TynyHas AMHHO3AIUTHAA rpynma BKIOYAET, HO HC OrPAHUYUBACTCA HMHU: (DOpMPUI, a1, TaKOH KaK 11(S903)
aJKaHOMJIA (HAMpUMEp, AUCTHJI, TPUXJOPALETHI W TPH(TOPALCTHN), ANKOKCHKAPOOHWJ, HANMPUMEp, TPET-
OytunokcukapObonun (Boc);  apuiMerokcukapOOHMN, — Hampumep,  kapoooensokcu  (Cbz) wu 9-
(dayoperuamerokcukapoonun (Fmoc); apunmerun, Hanpumep, OcH3wn (Bn), tpupenunverun (Tr), 1,1-qu-(4'-
METOKCH(CHIIT)METUT, Ui, Hanpumep, TpuMetuiacuami (TMC) u tper-Oytunaumeruncunui (TBS). Tepmun
"THIPOKCU3AIIUTHAS rPYNNa" OTHOCUTCS K 3aIIMTHON IPyIIe, KOTOpas MOAXOJUT I MPECIOTBPAILCHHS TOO0Y-
HOM pEaKLMU TMAPOKCHIA. THUNMHYHAS THAPOKCU3ALIMTHAS TPYINA BKIIOYAET, HO HE OrPAHMYUBACTCA UMH, ajl-
KHJI, TAKOHM KaK METHJI, 3THJI M TPET-OyTHIT, AU, TAKOH KaK aJKAHALM (TAKOH KAK AUCTHUIT); APUIMETHIL, TAKOH
kak O0cH3un (Bn), m-merokcudensun (PMB), 9-payopenunmerun (Fm) u qupenmmerun (6eusruapun, DPM);
cum, Takoi kak TpuMmetuiacuawi (TMC) u tpet-Oytunaumeruncumi (TBS).

CoeauHEHHE COTTIACHO HACTOSIIEMY H300PETECHHIO MOJKET OBITh IOJYYEHO C MOMOIIBIO MHOKECTBA METO-
J0B CHHTEC3a, H3BCCTHBIX CIICLHHAMCTAM B nam{oﬁ obJactu TCXHHKH, BKIHOYAA HOﬂp06HbIe BAPHAHTHI pCATU3a-
IHUH, NEPEYUCIICHHBIC HHOKE, BAPHAHTHI PCATU3ALIUH, 06paSOBaHHbIe KOM6P[H3L[P[el\:[ YKAa3aHHBIX HOﬂp06HbIX Ba-
PHAHTOB PEATM3ALMH U APYTHUX CHOCOOOB XMMHYCCKOTO CHHTE3a, H SKBHBAJICHTHYKO 3aMEHY, H3BECTHYHO CIE-
HHAJTHUCTAM B ﬂaHHOﬁ 00JIaCTH TEXHHUKH. Hpennowmenbﬂme BAPHAHTHI PCATU3ALUHU BKIIHOYAKOT, HO HE OrpaHU-
YHBAKOTCS UMH, BAPHAHTBI PEATM3ALMH HACTOSIIETO H300PETCHHS.

Pacrsopmenb, chonwyeMmﬁ B HACTOAILUEM H3o6peremm, ABJACTCA KOMMEPYCCKHA OOCTYIHBIM. Cre-
JIYFOIIUE COKPALICHUA UCTIOIB3YIOTCS B HACTOSAIIEM H300PETCHUH: BOI. mpeacTassieT codoit Boxy; HATU mpen-
craBeT codoit O-(7-azaben3zorpuazon-1-um)-N,N',N' N'-rerpamerunmoueBuHsl rekcadropdocdar; EDC mpen-
craBmaeT coboit rumpoxmopun N-(3-muverunamuaonponui)-N'-3tunkapooauumuia, m-CPBA mpencrasmser
€000i 3-XIOPHEPOKCHOCH30HHYK) KHCJIOTY; 3KB. MPCACTABIACT COOOH IKBUBAJCHTHYK) MACCy U 3KBHBAJICHT,
CDI mpencrasmseT coboit kapooHmmauumMuaasor, JXM npeacrasiaier codoit nuxmopmerad, PE nmpeacrasnser
coboi nerponeinsii 3¢up, DIAD npencrapiaseT co00i AUH30NMPONHUIOBBIH 3PUp a30-IHKAPOOHOBOH KHCIIOTHI,
JIM®A mpencrasmser cobort N N-mumerunpopmamun, IMCO mnpeactaBaser Co00H TUMETHUICY Tb(OKCHT,
EtOAc npencraemser coboit arunauerar, EtOH npencrasmster coboit atunoseiii cniupt; MeOH npencrapiser
co0oit MetunoBslii ciupt, CBz npeacraBiieT coboit kapOOOCH30KCH, KOTOPBIH MPEACTABIICT COO0M aMHHO3a-
mutHyro rpynmy; BOC npencraBiaseT TpeTHUHBIH Oy THIKAPOOHMI, KOTOPBIH MPEACTABIAECT COOOH aMHMHO3a-
nutHY0 rpynmny; HOAc npeacrasiseT codoit yrcycHyro kucinory, NaCNBH; mpeacraemser co6oi nuaHoO0p-
THAPUJ HATPHA, K.T. OPEACTABIICT COOOH KOMHATHYH Temmeparypy; O/N mpexacrasiser coboit HOub, TI' D
NpeacTaBIIeT coboi Terparuapodypan; Boc,O mpeacrasiser coboit au-tper-Oyrunnukapoonar, TFA mpen-
cTaBmIeT coboi TpudTopykcycHyr kuciaoty, DIPEA mpeacraeaser coboit gumsonmpomumdtuinamul;, SOC,
npeacrasieT coboit Tuonuxopun; CS, npeacraensger coboi aucyapdua yraepona, TsOH mpeacraBmster co-
6ol  m-roayoncyiabdoroByro  kucioty; NFSI  mpencraBmier coboit  N-¢rop-N-(6eH3zomcybdo-
HumOeH3cyppamua;, NCS npeacrasiser coboit 1-xmopmuppomuaun-2,5-quketoH, n-BuyNF mpeacrasmser co-
6oi Qroprerpadyrunammonuii; iPrOH mpeacraBisier co00H 2-MPONMMIOBBIA CIUPT, MP NMPEACTABIIET COOOH
Temneparypy miasieHus, LDA npencrasaser codoi mumsomponunamun autusd, TCX mpeactaBaseT TOHKOC-
noiHyr xpomarorpaduro; MS ESI npeacraBiaseT co00H MacC-CIEKTP ¢ HOHM3ALUEH 3JCKTPOPACTBIICHUEM,
JXM mpeacrasisger codoit quxmopmeraH; JKXMC nmpeactaBmsieT co00H »HIKOCTHYIHO XpoMmarorpaguro-Macc-
cnektpometpuro, SFC mpencraBnser co00H CBEPXKPUTHUCCKYIO (mrouaHyr xpomarorpaduro, JM®PA mnpen-
craBaet codoit N, N-mumerunpopmamug, HOBt nmpeacrasmser coboit 1-runpokcudenzorpuason u EDCI mpen-
CTaBJACT rUAPOXJIOPUA 1-(3-THUMETHIAMHHOPOMUIT)-3-3TUIKAPOO TMUMHUIA.

CoecIMHCHUE HA3BAHO BPYYHYIO WIIM C MOMOINBIO MporpaMMHOro obecneucHus ChemDraw®, a qia koM-
MEPUECKH JOCTYMHOTO COCAMHCHHA HCIOJb3YETCSl HAMMCHOBAHHUE, YKA3aHHOE B KATAJIOTe MOCTABLIMKA.
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[Moapo6Hoe onucanue
Yrobb1 Gos1e€ OAPOOHO MPOMILTIOCTPUPOBATh HACTOsIIEE N300peTeHNE, MPEACTABIIEHBI CIIEAYIOINe BapH-
aHTBI pealiu3alliy, HO TIPH 3TOM 00bEM HACTOSILIETO M300peTeHHs] MU HE OrPaHUYUBAETCS.
CuHTE3 KJII0YEBOTO MPOMEXYTOUHOTO COSAMHEHUS |, MPOMEXYTOUHOTO COEAMHEHHUS 2 U IPOMEXKYTOYHOTO
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Craaus 1.

Consanyto kucnoty/auokcad (10 M, 200 mi) mo kamism noGaBnsiiau B pactBop (50 mui) stun 1-Boc-
nunepunui-3-kapookcmnara (50 r, 194,30 mmons) B IXM npu 0°C, 3ateM peakMOHHBINA pacTBOp HarpeBasid
10 25°C u nepeMemnBany B TeueHne 24. TCX nokazana 3aBeplieHUe peakLuu. Y Ka3aHHYIO CMEChb KOHLEHTPH-
POBAJIM TMPY MOHMWKEHHOM JABJIEHUHU C MOJYYeHHUEM THAPOXJIOpUIA STUINUIEPUINI-3-KapOoKCuIaTa, KOTopblIit
MIPe/CTaBIIS cO00it JKenToe TBepaoe BewecTBo (42,63 r, HEOUMILEHHbIH MPOAYKT). YKa3aHHbIH MPOAYKT HEMNo-
CPEICTBEHHO HCIOJIb30BaIM Ha clenyollei craauu 06e3 AonojaHUTeNbHOM ouucTku. 3HayeHue CgHisNO,
[M+H]" 158 paccuursiBanu ¢ ucnonbzopanuem MS ESI u oHo cocTaBumno 158.

Craaus 2.

T'uapoxsnopun stunnunepunui-3-kapookcunara (40,00 r, 206,54 MMoJb) pacTBOPSIM B CMEIIAHHOM pac-
TBOpUTEJE JefsHOH ykcycHoi kuciaotTel (400 mu) u Boas! (200 mut), U BoaHbIil pacTBop (200 M) HUTPUTA Ha-
Tpusd (28,50 r, 413,08 mmonb) no kamsam no6asisanu (30 mun) npu 0°C. Iocne no6aBaeHus MO KamisiM BOJAHOTO
pacTBOpa yKa3aHHYK CMeCh MepeMellnBail U nojseprany Bzaumopeictsuio B TedeHue 1 4 npu 0°C. Ilocne
4ero peakUHOHHbIN pacTBOp HarpeBaiu 1o 25°C u 3areM cHoBa nepemewnBanu B TedeHue 1 4. TCX (metpo-
neiHblit 3¢up:aTHNaneTaT=5:1) NoKasana, 4TO MCXOIHbIE BELIECTBA IMOJHOCTHIO MpOpearupoBaiu. PeareHTbI
racuiy BOJOH W 3aTeM 3KCTparupoBalid ¢ Mcrosib3oBaHueM dTunanerata (100 miux2). O6beaUHEHHbIE OpraHu-
yeckue (ha3bl MPOMBIBAJIM HACBILIEHHBIM pacTBOpOM ruapokapoonata HaTpus (100 mix3) U HaCHIILEHHBIM COJie-
BbIM pacTBopoM (100 miix2), COOTBETCTBEHHO, CYLUMJIA O€3BOAHBIM Cyjb(aToM HaTpus, GUIBTPOBAIU U KOH-
LEHTPUPOBAIM MPU MOHWKEHHOM JaBjieHUU. OCTaTKM OUMILAIM C MOMOLIbIO KOJOHOYHOMH Xpomarorpaduu Ha
cunukaresie (meTposieliHslil 3¢gup:aTUnaneTar=5:1) ¢ Mogy4eHueM 3THIOBOTO 3dupa 1-HUTpO3OMUTIEPUINI-3-
KapOOHOBOI KMCJIOTBI, KOTOpas MpeacTaBisiaa coboii 6ecuseTHoe MacigHucTtoe BewecTso (31,00 r, BbIXox co-
craBun 80,60%). 3nauenune CsH ;N,O; [M+H]" 187 paccuuTtsiBanu ¢ ucnoss3opaHueM MS ESI u oHo cocTaBu-
1o 187.

Cranus 3.

Otun-1-aurposzonunepuaui-3-kapookcunar (10,00 r, 53,70 MMosab) ¥ UKMHKOBYIO mbLIb (17,56 T, 268,50
MMOJIb) pacTBOpsid B MeTaHoje (80 mu) U oxJiaxkaanu a0 -5°C, u 3aTeM JIeASHYI0 YKCYCHYIO Kuciaoty (80 mur)
no6aBnsiin no kamisiM. [lonydeHHyto cMech nepemMerinBain B TeueHue 30 muH mpu 0°C, 3aTeM HarpeBajiu 10
25°C u nepemMeliuBany co B3auMojeiicTBueM B TeueHue 2 4. TCX nokasana 3aBeplieHHe peakuuu. Tsepabie
BEILECTBA OT(GUIBTPOBBIBAIN U QUIBTPAT KOHLEHTPUPOBAIN NMPU MOHWKEHHOM AaBjieHUH. OCTaTKU JOBOIUIH
HACBIIEHHBIM PAacTBOPOM ruapokapboHata Hatpus a0 pH 7-8 u BomgHyro (asy MiIx 3KCTparupoBajid CMECHIO
nuxiopMeran/mMetaHoun (5:1) (100 max3). OO0bearHEHHbIE OpraHudeckue (a3bl MPOMBIBAIN HACHIIIEHHBIM pac-
TBOPOM Xjiopuaa Hatpus (50 mix3), cymn 6e3BOIHBIM CYJIb(PATOM HATPUsl, GUIBTPOBAIN U KOHLIEHTPUPOBA-
JI1 TIpY MOHMKEHHOM JaBJICHUU C MOJIyYeHHEM 3TUIIOBOTO 3(upa 1-amuHONunepuauni-3-kapoboHOBOH KUCIOTHI,
KOTOpas MpeicTaBiisla co00i CBETIO-KOPUUHEBOE MACIAHUCTOE BelecTBO (6,50 T, HEOUMILEHHBIN MPOIYKT).
Yka3aHHbI{ MPOAYKT HEMOCPEICTBEHHO MCIOJIb30BAIN Ha ciedyloleil ctaquyu 0e3 HOMOJHUTENbHONH OUHUCTKH.
3uauenue CsH ¢N,O, [M+H]" 173 paccuntbianu ¢ ucnosas3opaniem MS ESI 1 oHo cocTaBusio 173.

Cranus 4.

O1un-1-amuHonunepuann-3-kapookcunar (6,50 r, 37,74 mmons) u 4-xnop-7-to3un-7H-nuppono[2,3-
d]mupumuaun (12,78 r, 41,51 MmMoub) pactBopsiid B JIXM (60 mi). Tpustunamun (11,46 r, 113,22 mmodb) no-
0aBJsIM B yKa3aHHbIN Bbile pacTBop npu 25°C. CMelaHHbIi pacTBOp NepeMellnBain ¢ obecrneueHneM B3au-
MmoneiictBus B TeueHue 10 u mpu 25°C. TCX noka3zana 3aBepllieHHe peakuuy. YKa3aHHYI CMeCbh KOHLEHTPHPO-
BaJIM I0cyXa MpU MOHIKEHHOM AaBieHuu. OcTtaTku BbuiMBaiu B Boay (100 mut) U BomHytO ¢a3y dKcTparupona-
I ¢ ucrnosb3oBaHueM dtunauetara (100 max2). O6benuHeHHble opraHuyeckue (asbl MPOMbIBAJIM HACHIILEH-
HBIM COJIEBBIM pacTBOpPOM (50 mMix2), cymmian 6e3BOJHBIM CyJib(aToM HaTpus, GUIBTPOBAIN M KOHLEHTPUPO-
BaJlM J0CyXa MpU MOHWKEHHOM JaBieHuu. OCTaTku OYMINANM C MOMOIIBIO KOJIOHOYHON XpomaTorpaduu Ha
cunukarene (nuxsiopmeran:dtuiauetat=1:0 mo 2:1) ¢ mnosydenuem stuioBoro sdupa 1-((7-ro3umn-7H-
nupposio[2,3-d]nupuMuIuH-4- 11 )aMUHO )TUNePUANI-3-KapOOHOBOM KHCIIOTHI, KOTOpas NpeacTaBisia coboit
6enoe BcrieHeHHOe TBepaoe BewecTBo (5,60 r, rae Boixoa coctaBui 33,47%). OCTaTKU OUHUILATIH C MOMOILBIO
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KOJIOHOYHOH XpoMaTorpaduu Ha cuivkarese (IMXJopMeTaHauxjaopMeTan:aTunauerar=1:0 no 2:1) ¢ nomyyeHu-
em oartunoBoro sdupa 1-((7-p-rozun-7H-nuppono[2,3-dnupumuanH-4-1ia)aMMHO)THIepuanII-3-kapOOHOBO
KUCIIOTBI, KOTOpas MpeacTaBisyia coboii Oenoe BcrmeHeHHoe TBepaoe BewiecTBO (5,60 T, BBIXOA COCTaBMJI
33,47%). 3nayenne C, HysNsO4S [MJrH]+ 444 paccuuThiBasM ¢ ucrosnb3oBanueM MS ESI v oHo cocTtaBuiio 444.

Cranus 5.

Atun-1-[[7-(to3un)nuppoo[2,3-dnupuMu auH-4-unJamuHo [nunepuani-3-kapookcunar (2,00 r, 4,51
MMOJIb) pacTBOpsIM B TeTparuapodypane (30 mi), u NaH (60%, 270,80 mr, 6,77 MMOJb) 106aBSsIIA MApTUIMH
npu 0°C, 3ateM yka3aHHylo cMech HarpeBaiu 1o 28°C u nepeMeinBaiu B TeueHre 30 MuH. ITocne vero peak-
UUOHHYIO cucTeMy oxJiaxnanu no 0°C, u no kamisam nodasnisian Metuaiiogun (960,22 mr, 6,77 MMoIb); 3aTeM
PEaKLHMOHHYIO cUcTeMy HarpeBaiiu 10 28°C u nepeMelMBaii cO B3aMMOAEHCTBUEM B TeUeHHUE 2 Y MPU TOH ke
temneparype. JKXMC u TCX noka3zanu, 4to peakuus Oblia 3aBeplueHa. PeakLMOHHbIH pacTBOp racuiu BOAOMH
(5 M) 1 BoaHyO0 (hazy SKCTparupoBajiy ¢ UCMob3oBaHUeM 3Tunauerara (20 mix3). O6bearHeHHbIe OpraHuye-
ckue ¢a3bl MPOMBIBAIH HACHIIIIEHHBIM COJIEBBIM pacTBOpoM (15 Mix2), cymmau 6e3BOAHBIM CyJb(paToM HATpHs,
(UNBTPOBANM M KOHLIEHTPUPOBAIM TOCYXa MPU MOHWKEHHOM JaBieHuH. OCTaTKH OYHMINATH C MOMOIIBIO KOJIO-
HOYHO#N xpomarorpaduu Ha cuiukarene (meTpoJieiiHblil ¢up:dTrnanerat=5:1, 3:1) ¢ momydeHuem 3Tui-1-
[MeTwn-[ 7-(To3un)mupposo[2,3-d | mupuMu uH-4-1i1| aMHUHO | TUTepy IuiI-3-kapOoKcuiaTa, KOTOPbI MpeacTaBIIsI
coboii 6enoe BereHeHHOe TBepaoe BeecTBo (900,00 mr, rae Beixoa coctaBui 41,43%). 3Hauenue C,,H»7Ns04S
[M+H]" 458, paccuntbiBanu ¢ ucnoss3oBanieM MS ESI u oHo coctasuio 458.

Cranus 6.

O1un-1-[mMetun-[ 7-(toznn)nuppodo[2,3-d | mupuMu auH-4-unaMmuHo [munepuaun-3-kapookcunar (900,00
mr, 1,97 MMOJib) pacTBOpAJIM B CMELIAHHOM pacTBopuTesie MeTanosa (8 mi), TI'® (8 mi) u Boasl (4 mi) U go-
GaBnsnid ruapokcun Hatpus (315,20 mr, 7,88 Mmouib), 3aTeM yka3aHHY cMech HarpeBand Ao 70°C u nepeme-
muBanu B TedeHue |1 4. TCX mnokaszana 3aBeplieHHe peakluu. PacTBOpUTENb KOHUEHTPUPOBAIW I0CyXa MPU
MOHWYKEHHOM JaBJICHUU M OCTATKU JOBOIMIIM C MOMOILBI0 2 M cousiHOM KucnoTsl (4 mi) o pH 3-4.

Bonnyto ¢a3y noasepraav KOHLEHTPUPOBAHUIO MO BaKyyMoM ¢ nojiydeHuem 1-[metun(7H-nupposno[2,3-
d]mupumuanH-4-1n)aMuHO |nunepuaIni-3-kapOOHOBOH KHUCJIOTHI, KOTOpas MpeACTaBiisia coboil Oenoe TBepaoe
BerecTBO (650,00 Mr, HEOUHUIIEHHBIH MPOAYKT). YKa3aHHBIN MPOAYKT HEMOCPEACTBEHHO MUCIONIb30BAIM Ha Clie-
nywouiei ctaauu 6e3 1onoJHUTeNbHOH ouuCTKU. 3HadeHue C;3H;7NsO, [M+H]" 276 PacCUMThIBAIM C UCMOJb-
3oBaHueM MS ESI u oHo coctaBuio 276.
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Craaus 1.

[TpomesxxyTouHoe coeauHeHue 1 (270,00 mr, 608,77 MKMOJb) pacTBOPsUIM B CMEIIAHHOM PacTBOpHUTENE
teTparuapodypana (5 mi) U Boasl (3 mit), MOHoruapar ruapokcuaa Jutus (51,09 mr, 1,22 mmous) nobaBnsinu
naptusmMu npu 25°C 1 nepemelunBany ¢ odecrieyeHreM B3aumoaeicTBus B TeueHue 5 4 nmpu 25°C. XKXMC u
TCX noxa3zanu, 4to peakuust Oblja 3aBeplieHa. PeakMOHHBINH pacTBOpP KOHLEHTPUPOBAIM J0CYXa NMPH TMOHHU-
JKEHHOM JaBJICHUH W BOJAHYIO a3y moBoauiu ¢ nomomwsio 2 M HCI (3 mn) no pH 2-3 u 3kcTparupoBaiu 3TuI-
aueraroM (10 mix2). OObeaMHEHHbIE OpraHryeckre (a3bl MPOMBIBAJIM HACBIILEHHBIM COJIEBBIM pacTBopoM (10
MJT), CYLIMJIM G€3BOAHBIM CyabdaToM HaTpus, GUIbTPOBAIM U KOHLIEHTPUPOBAIN B BaKyyMe C MojyuyeHHeM I-
((7-To3un-7H-nupposno[2,3-d]nupumMu quH-4-1a)aMHHO ) TUNepUINII-3-KapOOHOBOM  KHCIIOTBI, KOTOpas Tpel-
cTaBisia cob6oit xkentoe maciusHuctoe BemecTBo (200,00 Mr, HeouutneHHbIH NpoaykT). 3HaueHue CioHy NsO4S
[M+H]" 416 paccuutbiBanu ¢ ucnonbzopanuem MS ESI u oHo cocTaBuiio 416.

Cragus 2.

1-((7-To3un-7H-nuppono[2,3-d ] nupumu quH-4-1i1)aMMHO ) TUNepUauII-3-KapOoHOBYO kucaoTy (200,00 mr,
481,38 mxmouib) pactBopsiiv B JIM®DA (10 mn) u 3arem HOBt (130,09 mr, 962,76 mxmons), EDCI (184,56 wmr,
962,76 MKMOJIb), TpUSTHIaMUH (292,27 wmr, 2,89 mmonb) u 2,2,2-tpudTopatunamut (95,36 mr, 962,76 MKMOJIb)
nobaensnu npu 0°C. Yka3zaHHyro cMech HarpeBaiu 10 25°C u nepemeruBaid B TedyeHue 10 u. XKXMC nokaza-
Jla 3aBeplleHre peaku. PeakuMoHHbIM pacTBOp BbIIMBaNU B Boay (30 Mi) M BoaHYIO a3y sKcTparupoBaiu C
Ucrojb30oBaHUueM 3Tunalerara (15 mnx2). O6beauHeHHbIe opraHuyeckue (a3bl MPOMbIBAIM HACBHIIIEHHBIM CO-
JeBbIM pacTtBopoM (10 Mix2), cymnny 0e3BOAHBIM CyJbhaTOM HaTpus, GUIBTPOBAIM W KOHLEHTPUPOBAIU B
BakyyMe. OcTaTku ouyMiianu ¢ nomousto npen-TCX (3tunauerat:nerponeiinsiii 3¢up=1:10) ¢ nomyueHuem 1-
((7-To3un-7H-nupposo[2,3-d|nupuMuanH-4-un)amMmuto)-N-(2,2,2-tpudTopaTii) nunepuauia-3-gopmMamMmuaa, Ko-
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TOPBI MpeAcTaBisT coboit xentoe MmacisHuctoe BemecTBo (40,00 Mr, BbIxon coctaBui 16,74%). 3HaveHue
C51H,3F3NgO3S [M+H]" 497 paccuntsipanu ¢ ucnonsszosaHieM MS ESI u oHo cocTtaBuio 497.

Cranus 3.

1-((7-To3un-7TH-nupposno[2,3-dnupumuans-4-un)amMmuno)-N-(2,2,2-tpucdTopaTun) nunepuani-3-popma-
mua (40,00 mr, 80,56 mxMonb) pactBopsid B MeOH (3 ma) u Bone (3 mi1), kapOoHat kanus (22,27 mr, 161,12
MKMOJIb) 100aBsiiiu npu 25°C U 3aTeM peakLMOHHbIN pacTBop HarpeBanu 10 70°C u nepeMelIMBajiv B TeUSHUE
2 4. )KXMC nokazaia 3aBepiueHue peakuuu. Cmech oxyaxaanu 10 25°C U KOHLIEHTPUPOBAIM J0cyXa MpH Mo-
HIDKEHHOM JaBlieHHH. BoaHyto a3y skcTparupoBaiu ¢ vcnosib3oBaHueM sTianerata (10 Miax2). O0benuHeH-
Hble OpraHuyeckue (asbl MPOMbIBATM HACBIIIEHHBIM COJIeBbIM pacTBOpoM (10 M), cymnnu 6e3BOAHBIM CyJib(ha-
TOM HaTpusl, GUAbTPOBAIM U KOHLEHTPUPOBAIM B BakyyMme. OCTaTKH o4MIIAIM ¢ momolibto npen-TCX (am-
xsopmetan:MetaHon=10:1) ¢ nmomyyennem WXO0I1: 1-((7H-nupposio[2,3-dmupumunus-4-un)amMmuHo)-N-(2,2,2-
TpudropaTiT)unepuani-3-popmamuaa (7,00 Mr, Beixoa coctaBui 25,38%). 'H SIMP (400 MI'u, MeOD-d,)
6=8,11 (br. s., 1H), 6,51-7,23 (m, 2H), 3,96 (br. s, 2H), 2,53-3,26 (m, 5H), 1,38-2,05 (m, 4H), 6,74 (s, 1 H), 4,64-
4,72 (m, 1H), 4,44-4,59 (m, 2H), 3,77-3,84 (m, 1H), 3,66 (dd, J=5,02, 13,30 I'u, 1H), 3,18-3,28 (m, 3H), 1,25 (t,
J=7,40 Tu, 3H). 3nauenne C,4H;;FsN,O [M+H]" 343 paccuuThiBasiv ¢ UcnoJib3oBaHueM MS ESI u oHo cocra-

BUJIO 343.
D e

Bapuant peanuzauuu 2.
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N-Metun-1-(metun(7H-nuppono[2,3-d|mupumMuanH-4-um)aMmuHo )-(2,2,2-tpudropa3THa) nunepuani-3-
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Cragug 1.

1-((7-To3un-7H-nuppono[2,3-dJnupumuaun-4-un)aMmuHo )-N-(2,2,2-tpud Top3Tun)nunepuani-3-gopma-
mua (60,00 mr, 120,84 mxmonb) pactBopsid B TT'® (5 mu) u NaH (60%, 5,30 mr, 132,50 MkMoJib) 100aBASIM
naptusmu nipu 0°C; 3aTeM yka3aHHYIO cMech nepeMernuBai B TeueHde 1 4 npu 0°C, mo karuism go0aBisiu
metunitoaun (1,05 r, 7,40 mmonb). PeakunoHHblid pacTBop HarpeBaiu 10 20°C 1 nepeMellMBaid B TEUEHHUE 2 Y.
TCX noka3ana 3aBeplleHHe peakilyu. YKazaHHyto cMech oxaxkaanu 1o 0°C, nobasnsuim Boxy (10 mi) u nepe-
MeLIMBaJI B TeueHue 20 MUH, 3aTeM BOJHYIO (pa3y SKCTparupoBaiy ¢ UCToJib30BaHHeM aTuianerara (10 miax2).
OObeIMHeHHbIE opraHuyeckue (a3bl MPOMbBIBAJIM HACHIIIEHHBIM cOJIeBbIM pacTBOpoM (10 mMiix2), cymunu 6e3-
BOJIHBIM CYJIb(aToM HaTpus, (GUIBTPOBAIU U KOHLIEHTPUPOBAIM OCYXa MPH MOHWKEHHOM JIaBJICHUH C MOJTyye-
HueM  N-metui-1-[metun-[7-(to3un)-7H-nuppono[2,3-d | mupumuaun-4-unlamuno]-N-(2,2,2-tpudropaTin)nu-
nepuami-3-hopmamuia, KOTOPbIN MpeAcTaBiIsyl cO00H kenToe MaciasHucToe BemiecTBo (50,00 Mr, HEOYHUIIICH-
Hblii poaykT). 3HaueHne Cp3HarF3NgO;S [M+H]" 525 paccuutsianu ¢ ucnoss3obanuem MS ESI u oHo cocra-
BUJIO 525.

Cranus 2.

N-Mertun-1-[metun-[ 7-(to3un)-7H-nupposno[2,3-d | nupumuans-4-unaMmuno | -N-(2,2,2-tpuTopaTii) nure-
punui-3-hopmamun (50,00 Mr, 95,32 MKMOJIb) pacTBOPSJIM B CMEIIAHHOM PAacTBOpHUTESIe MeTaHoa (3 MJT) U BOJbI
(3 M), nobasnsiiu kapooHar kanus (39,52 mr, 285,96 MkMOJIb) U 3aTeM yKkazaHHYIO cMech HarpeBaiu 10 80°C u
nepeMeliMBaiv B TeueHue S5 4. JKXMC nokazana 3aBepileHHe peakUuMH. YKa3aHHYH cMech oxJiaxkaaau ao 25°C
Y KOHLICHTPUPOBAIM 10CyXa NPU MOHWKEHHOM JAaBjieHWU. OCTaTku ouMILaiv ¢ nomouibto npen-B2XKX ¢ nony-
yenuem WX02: N-metun-1-(merun(7H-nupposno[2,3-d]mupuMuaun-4-un)aMmuno)-(2,2,2-TpuToOpITHI ) TUIIEPU-
man-3-popmamuza (11,00 mr, Beixoa cocrasin 31,16%). 'H SIMP (400 MI'y, MeOD-d,) 8=8,11 (br. s., 1H),
7,04-7,11 (m, 2H), 3,94-4,39 (m, 2H), 3,22 (s, 6H), 2,84-3,13 (m, 5SH), 1,93 (br. s., 3H), 1,38-1,58 (m, 1H). 3na-
yenue CgH, F3NgO [M+H] 371 paccuuThiBaiv ¢ ucnosibzoBaHueM MS ESI u oHo coctaBuiio 371.

BapuanT peanuzauum 3.
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1-((7H-IMTuppono[2,3-d|mupumunuH-4-min)aMuHO )-N-(HHaHOME THIT ) TUTIepUAWIT-3 -hopMamMu

DN’M H HN’N n\/c"
Cramus 1 Cramna 2 o
TMpomek. cocmm, 1~ N —_— p1
LAy g
N N N’ H
1 WX03

Cragus 1.

[MpomexyrouHoe coenunenue 1 (1,32 r, 2,98 MMoJIb) pacTBOpsIM B CMEIIAHHOM PAacTBOpHUTENIE TETparu-
podypana (10 mur) u Boas! (10 M) u nobasnsy runpokcua Hatpus (238,40 mr, 5,96 MMonb). PeakimoHHSIH
pactBop HarpeBanu 10 70°C u nepemewnBanu B TeyeHue 10 u. JKXMC nokasana 3aBeplieHue peakuuu. Yka-
3aHHYI0 cMech oxJjaxkaanu A0 20°C ¥ pacTBOPUTENb KOHLEHTPUPOBAIU AOCYXa MPU MOHWKEHHOM JaBJICHUM.
OcTtartku HeliTpanuzoBanu ¢ nomouibto 2 M HCI no 3HaueHus pH, cocrasmstoiero 2-3, 1 3aTeM KOHLEHTPUPO-
BaJIM MPU MOHWKEHHOM [aBJIeHUH ¢ nonyyeHueM 1-(7H-nuppono[2,3-d]nupuMuann-4-un-aMuHO ))TUIepUANI-3-
KapOOHOBOI KHCJIOTHI, KOTOpas MpejacTamisia coboii cepoe MacisHucToe BelecTBO (2,00 r, HEOUHMIIEHHbIH
NPOIYKT). YKa3aHHbII MPOAYKT HEMOCPEACTBEHHO HUCMOJIb30BAIM HA CIEAYIOIIEH cTaauu 6e3 NOMOJHUTENbHOI
ounctku. 3nauenue C,H;sNsO, [M+H]" 262 paccuuThiBanu ¢ ucrnosnb3oBaHueM MS ESI u oHo cocTaBuiio 262.

Craaus 2.

1-(7H-ITupposo[2,3-d | mupumuanH-4-11-aMUHO ) TUTIEPUIMI-3-KapOoHOBYIO  kucioty (520,00 mr, 1,99
MMOJIb) pacTBopsid B JIM®A (15 mu), m HOBt (537,78 wmr, 3,98 mmons), EDCI (762,97 mr, 3,98 MMoinb), rua-
poxyiopua 2-rmuuuHHATpIIA (220,98 Mr, 2,39 mMonb) u tpuwdyTHiaamuH (1,01 T, 9,95 MMob) mo0aBIsIn MpH
0°C. PeakumonHslii pacTBop nepemewmuBanu B TeueHre 10 u npu 25°C. XKXMC nokasana 3aBeplieHUe peaKLyH.
OcraTk¥ BeIIMBaNM B Body (20 mur) v nepememnBany B TeueHne 20 MuH. Boanyio ¢asy skcTparuposanu au-
xjopMeTaHoM U MetaHosioM (10:1, 15 mnx3). OO0benuHeHHbIe opraHudeckre (azbl MPOMbIBAJIM HACBILIEHHBIM
coJieBbIM pacTBOpoM (20 miix2), cylinny 6€3BOAHBIM Cyb(aToM HATpHs, QUIBTPOBAIU U KOHLUEHTPUPOBAIH B
BakyyMme. OcTtaTku ouuinanu ¢ nomotsio npen-B2XKX (NH;-H,O) ¢ nonyyenuem WX03: N-(unaHomeTun)-1-
(7H-nuppoino|2,3-dnupumunyn-4-un-aMmuso)nunepuann-3-popmamuaa (56,27 mr, Beixoa coctaun 9,45%). 'H
SAMP (400 MI'u, MeOD-d,) =8,21 (br. s., 1H), 7,16 (br. s., 1H), 6,72 (br. s., 1H), 4,15-4,28 (m, 2H), 2,66-3,26
(m, 5H), 1,84 (d, J=6,8 ', 4H). 3nauenue C,,H;-N,O [M+H]" 300 paccuuThiBany ¢ ucrnonb3oBaHueM MS ESI u
oHo coctasuio 300.

BapuaHt peanuszauuu 4.
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Cranus 1.

[MpomexxyTtouHoe coeauneHue 3 (650,00 mr, 2,36 mMmonb) pactBopsiin B [IM®PA (15 mi) u nobasnsnu
HOBt (637,77 mr, 4,72 mmons), EDCI (904,82 mr, 4,72 mmons), 2,2,2-tpudtopatunamut (467,52 wmr, 4,72
MMoOJb) U TpudTUAamMuH (1,43 mr, 14,16 MMoIb), peaklIMOHHBIM pacTBOp nepeMelinBaiu B TeueHue 10 u mpu
25°C. XKXMC nokazaja 3aBeplieHHe peakUuH. YKa3aHHYIO cMechb BbUIMBaIU B Boxy (50 mul) U BoAHyO ¢a3y
SKCTparupoBajiM ¢ HCMob30BaHueM 3tunanetara (20 mix3). O0beaHEeHHbIE opraHuyeckue (ha3bl MPOMBbIBAIH
HaCBIIIEHHBIM COJIEBbIM pacTBOpoM (15 mi), cymunau 6e3BOJHBIM CyIb(paToM HaTpHs, (PUIBTPOBAIHU U KOHLIEH-
TPUPOBAJM AOCyXa IMpPU MOHWKEHHOM AaBieHuH. OCTaTku ouuinanu ¢ nomousio npen-BIXX (NH;.H,0) c
nonydenuem  WX04:  1-[metun(7H)nuppono-[2,3-d|nupumMunun-4-un)aMmuno |-N-2,2,2-TpuTopITHI ) ITHTIe-
punun-3-popmamuaa (270,00 mr, Beixon coctaBun 32,11%). '"H amPp (400 MI'u, MeOD-d,) 6=8,11 (s, 1H),
7,00-7,10 (m, 2H), 3,75-4,00 (m, 2H), 3,21 (s, 3H), 3,01 (d, J=7,3 I'y, 2H), 2,85-2,96 (m, 3H), 1,85-2,02 (m,
3H), 1,37-1,58 (m, 1H). 3nauenue C;sH,oF;NcO [M+H]" 357 paccuutsiBanu ¢ ucrnonbzoanuem MS ESI u oHo
cocTtaBuno 357.

Bapuanr peanuzauuu 5.
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(R u S) 1-(Merun(7H-nupposno[2,3-d]nupumunun-4-un)amuno)-N-(2,2,2-TpudTopaTrIT ) munepuanI-3-

¢dbopmamun
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1-[Metun(7H-mupposno|2,3-d Jnupumuaun-4-un)amuno | -N-(2,2,2-tpud ropa i) munepuaui-3-popmamuna
(140,00 mr, 392,87 MKMOJIB) pa3dessuid ¢ MOMOILUBI XUPaTbHOM KOJNIOHKH ¢ moydyeHHem WXO05: (R wmu S)-1-
[MeTun(7H muppono[2,3-d]nupumuauH-4-un)amuHo|-N-(2,2,2-tpudropsTin)nunepuaui-3-popmamuna (68,00
Mr, BbIxon coctaBwi 48,57% u WXO06: (S wmm R)-1-[metun(7H-mupposo[2,3-d]nupumuann-4-mui)aMuHO |-N-
(2,2,2-rpudTopaTrn)nunepunnn-3-popmamuaa (53,00 mr, Berxon coctasun 37,86%).

Ycnopusg paznenenuss SFC: konoHka: XxupaibHas KojloHka AS-H,

nonewkHas daza: A: ceepxkpuruueckuii CO,, B: 20% EtOH (0,1% NH;.H,0), A:B=50:50,

CKOpOCTh MOTOKa: 60 MJI/MHH,

TemIeparypa KoJoHku: 38°C,

JUTMHA BOJIHBL: 220 HM,

nasneHue ctpyu: 100 bap,

Temneparypa comna: 60°C,

Temnepatypa ucnapenus: 20°C,

TemnepaTtypa KOHIMLIHOHHpoBaHus: 25°C.

WXO05: (R WU S)-1-[metun(7H-nupposno[2,3-d]nupumunn-4-un)amuno]-N-(2,2,2-tpudrop-
STHI)TUMEPUANI-3-hOpMaMu, BpeMs yaepskusanus: 3,268 mun. 'H IMP (400 MI'u, MeOD-d,) 8,11 (s, 1H),
7,06 (s, 2H), 3,76-3,98 (m, 2H), 3,21 (s, 3H), 2,83-3,07 (m, SH), 1,84-2,02 (m, 3H), 1,39-1,55 (m, 1H). 3naue-
aue C,sH;oF;NgO [M+H]" 357, BeluncienHoe ¢ ucrions3oBanueM MS ESI, cocraBuio 357.

WX06: (S i R)-1-[metun(7H nuppono[2,3-d]lnupumuaun-4-un)amuno]-N-(2,2,2-tpudropaTii)nune-
puaun-3-gopmamun, Bpems yaepxkusanus: 3,991 mun. 'H SIMP (400 MI'u, MeOD-d4) 8=8,11 (s, 1H), 7,06 (br.
s., 2H), 3,75-3,99 (m, 2H), 3,21 (s, 3H), 2,82-3,07 (m, 5H), 1,82-2,04 (m, 3H), 1,47 (d, J=12,0 'y, 1H). 3naye-
uue C,sHoF;NqO [M+H]" 357 paccuursisanu ¢ ucnoss3oBanuem MS ESI u oHo cocTasuno 357.

BapuanT peanuzauuu 6.
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Cranusa 1.

[TpomexxyTouHoe coenuHeHue 3 (550,00 mr, 2,00 Mmonb) pactBopsiid B IM®A (15 mn) 1 gobasisiu
HOBt (540,48 mr, 4,00 mmouis), EDCI (766,80 mr, 4,0 MMoJIB), rupoxsIopua 2-rauuuuHuTpuia (370,12 mr, 4,0
MMOJIb) U TpudTHIaMuH (1,21 mr, 12,0 MMoJIb). YKa3aHHYIO CMECh MepeMEILUBAIU ¢ 00ecneYeHUeM B3auMoaei-
ctBus B TeueHue 10 u npu 25°C. XKXMC nokazana 3aBepllieHUE peakUuH. YKa3aHHYI0 CMECh BbUIMBAJIM B BOY
(50 M), BoaHYIO (ha3y SKCTparupoBaJId C UCMOJIb30BaHUEM 3Tuiauerara (15 Minx4), oObeqMHEHHBIE OpraHuYe-
ckue (a3bl MPOMBIBAJIH HACHIIEHHBIM COJIEBBIM PacTBOpoM (20 miix2), Cyluan 6€3BOAHBIM CyJIbGATOM HATPHS
U (QUIBTPOBAIM U KOHUCHTPUPOBAIM JOCYXa MPH TMOHIKEHHOM HaBlieHMH. OCTaTKM OYMIIAIU C MOMOILBIO
B3XX npenaparuHoro tuna (NH;3.H,0) ¢ nonyuennem WX07: N-(uuanometuin)- 1-[merun(7H-nupposo[2,3-
d]nupumuanH-4-n)amuso [nunepunun-3-popmamuna (170,00 Mr, Bexon coctaBun 26,74%). 'H SIMP (400
MTI'y, CDCl;) 6=8,43 (br. s., 1H), 8,31 (br. s., 1H), 7,18 (br. s., 1H), 6,87-7,07 (m, 1H), 6,59 (br. s., 1H), 4,11-
4,40 (m, 3H), 3,32-3,47 (m, 1H), 3,39 (br. s., 3H), 3,22 (br. s., 1H), 2,74-3,14 (m, 7H), 1,95 (d, J=15,9 'y, 2H),
1,74 (d, J=12,5 Ty, 1H), 1,55 (d, J=12,7 T'u, 1H). 3nauenue C,sH;oN;O [M+H]" 314 paccuuTbiBanu ¢ MCHOJIb30-
BaHueM MS ESI u oo cocrasuno 314.
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Bapuanr peanuzauuu 7.

W08 wxos
(R uw S) (N-(Uuanomerwn)-1-(metun(7H-muppono[2,3-d|mupuMuauH-4-un)aMiuHO ) TUTIEPUAI-3 -
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N-(uanomeTwi- 1 -[Metn(7H-mmmpposno| 2,3-d |muprumunnH-4-um)amuso [munepuann)-3-gopmamun - (170,00
MT, 542,51 MKMOJIb) pa3aesisiyii C TIOMOIIBIO KOJIOHKH JJIsl XUPAJIbHOTO pa3zeneHus ¢ noiaydeHrneM WXO08: (R wmm
S)-N-(umanometun)- 1 -[metun(7H-mupposno[ 2,3 -d jmupumunun-4-wmn)amuHo | munepuann)-3-popmamuaa (68,00 wr,
Boixoa coctaBui 40,00%) u WXO09: (S unu R)-N-(unanomerun)-1-[metun(7H nuppono[2,3-d]nupumMuans-4-
ui)aMuHo [nunepunui)-3-popmamuaa (64,00 mr, Beixoa coctaBui 37,65%).

VYcnosus pasaenenus SFC: paznenutenbHas konoHka: AS-H,

noJBwxHas (aza: A: ceepxkpuruueckuit CO,, B:30% MeOH (0,1% NH;H,0), A:B=50:50,

cKopocTh noTtoka: 50 mi/MUH TemmepaTtypa koioHku: 38°C anuHa BosHbl: 220 HM aaBneHue ctpyu: 100
bap,

Temmeparypa comia: 60°C,

Temneparypa ucnapenus: 20°C,

Temneparypa KOHAULHOHUpoBaHus: 25°C.

WXO08: (R wmu S)-N-(umanomerun- 1 -[metun(7H-nmupposno|2,3-d | nupuMuainH-4-uin)aMiuHO [ THNepUaAn)-3 -
thopmamun, BpeMs yaep>KuBaHus: 5,659 MuH. 'H aMP (400 MI'u, MeOD-d,) 6=8,11 (s, 1H), 6,97-7,13 (m, 2H),
4,12 (d, J=5,0 T'u, 2H), 3,21 (s, 3H), 2,79-3,07 (m, 5H), 1,80-2,03 (m, 3H), 1,38-1,55 (m, 1H). 3nauenue
C,sH;oN,O [M+H]" 314 paccuuThiBasu ¢ ucnosnb3zoBaHueM MS ESI 1 oHo coctaBuiio 314.

WX09: (S unu R)-N-(unaHometun-1-[metun(7H-nupposo[2,3-d|nupumMuanH-4-1uia)aMUHO |nunepuan)-3-
dhopmamun, Bpems yaepkuBaHus: 6,872 MuH. '"H SIMP (400 MI'u, MeOD-d,) 8=8,11 (s, 1H), 6,96-7,12 (m, 2H),
4,03-4,20 (m, 2H), 3,21 (s, 3H), 2,76-3,09 (m, 5H), 1,84-2,01 (m, 3H), 1,39-1,56 (m, 1H). 3nauenue C;sH;yN;O
[M+H]" 314 paccuutsiBanu ¢ ucnonbzopanueM MS ESI u oHo cocTaBuno 314.

BapuaHT peanusanuuu 8.
\N’hO\KOE‘

N
P
NN
wx1o0
Orun-1-(merun(7H-mupposno[2,3-d [ nupumMuanH-4-11)aMUHO ) TUTIEPUIUIT- 3 -KapOOKCHIaT

Cranus 1 \N'Q(OEt
wX10

Cranus 1.

Kap6onat kanus (90,62 mr, 655,68 MKkMOJIb) 100aBIsIM B 3TaHOJIBHBIN pacTBOp (10,00 M) mpoMexyTou-
Horo coeauHeHus 2 (100,00 mr, 218,56 Mxmounb) npu 25°C B 3alIMTHOM aTMocdepe a3oTa. YKa3aHHYIO CMECh
nepemeiinBaiu B TeuyeHue 16 4 npu 25°C. TCX nokasana 3aBeplieHHe peakUMu. YKa3aHHYIO CMECb KOHLEH-
TpUPOBAIM NMpH NOHMWKEeHHOM AapiaeHuu npu 40°C. OctaTku pa3basisiiu Bogoi (10 miu). Boanyto ¢asy skctpa-
TUpOBAJIM C UCMOJb30BaHUEM dTiaueTata (50 minx2). O0bequHeHHbIE OpraHuyeckue (Gasbl MPOMbIBAIN HAChI-
IEHHBIM BOJIHBIM COJIEBBIM pacTBOpoM (20 Mix2), cymniu 6e3BOJHbIM Cyib(haToM HaTpus U GUILTPOBAIH, U
pPacTBOpHUTEb KOHLUEHTPUPOBAIU NPU MOHIWKEHHOM JAaBieHUH. OCTaTKM OYMILAIM ¢ Mcnosb3oBaHueM BDXKX
npenapaTBHOro Tuma (uwenoyHoir wmerox) ¢ mnomydeHuem WX10: Otun-1-[metun(7H-nuppono[2,3-
d]nupumuanz-4-un)amuHo |nunepuaun-3-kapookcunara (30,00 mr, 98,89 mxmodb, Beixon coctaBun 45,25%, u
gucrota cocrasina 100%). "H SIMP (400 MI'u, metauon-d,) 8=8,13 (s, 1H), 7,06 (d, J=16,8 'y, 2H), 4,14 (q,
J=6,9 I'y, 2H), 3,23 (s, 3H), 3,15 (d, J=6,8 'y, 1H), 2,94 (br. s., 4H), 2,12 (d, J=13,3 ', 1H), 1,92 (br. s., 2H),
1,41 (br. s., 1H), 1,26 (t, J=6,9 ', 3H), 1,00 (br. s., 1H). 3nauenne C,sH, NsO, [M+H]" 304 PacCUUTBIBAIU C
ucnosbs3zoBaHreM MS ESI u oHo coctaBuio 304.
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BapuanT peanuzauuu 9.

WX11

N N N NH
Cragus 1 N7 Hz Crazns 2 ~ N~ 2
IlpoMesk. coeHH. 3 —————an o _—

Craaus 1.

Otun-1-[metun-[7-(to3un)nuppoino[2,3-d | mupumuanH-4-wi]aMmuHo |nunepunun-3-kapookcumar (470,00
mr, 1,09 mmons) u TpusTHnaMuH (166,10 Mr, 1,64 MMmonb) pactBopsiu B Tetparuapodypane (20,00 mi). Mzo-
nporixiaopdopmuar (134,11 mr, 1,09 mmons, 1,00 3kB.) 100aBIAIH MO KAIUIAM B YKa3aHHYIO BBIIIE CUCTEMY
pactBopuTesieii npu 0°C. Yka3zaHHYI0 cMech NepeMellMBaii B TeueHue 1 4 npu koMHaTtHo# Temneparype. TCX
(nerponeiinblit 3¢up:aTUIaneTar=1:1) nokaszana 3aBeplIeHHE peaKLMH. YKa3aHHYIO CMeChb HEMOCpPeACTBEHHO
MCIIOJIb30BAJIM B ClieAyolleil peakuy. YKa3aHHYIO Bbllle cMech oxnaxaanu 10 0°C cHoBa M 106aBsIMd BOJI-
HbIi pacTBop ammuaka (383,56 mr, 10,94 MmMounb). HakoHell mony4eHHYO cMech MepeMellBaii B TeueHue 16 u
npu 25°C. YkazaHHyto cMechk pazdasnsanaun Bogoi (10 mi). BogHyro ¢a3y skcTparupoBaii ¢ MCMOJb30BaHUEM
stunanerata (50 mnx3). O6besMHeHHbIe OpraHu4eckre (a3bl MPOMBIBAIH HACBIIIIEHHBIM BOJHBIM COJIEBBIM pac-
TBOpOM (20 Mix2), cymnau Ge3BOAHBIM CyJib(aToM HaTpus U (QUIBTPOBAIM M KOHLEHTPUPOBAIM NOCYXa MpH
MOHM)KEHHOM JaBJICHUU C moJiyueHueMm 1-[Metun-[7-(to3un)nupposno[2,3-d]nupumuann-4-unlaMuHo |nunepu-
nun)-3-popmamuna (470,00 Mr, HEOUMIIEHHBIH MPOAYKT), KOTOPBIN MPEaCTaBIsI COOOM JKeJIToe TBEPIOe Belle-
CTBO, M HEMOCPEACTBEHHO MCIOJIb30BAIN Ha Cleaytoulei peakunuu 0e3 J0NOJHUTEIbHOW OUUCTKH.

Cranus 2.

1-[Metun-[7-(To3um)nuppono[2,3-d|mupumunuH-4-uia|aMuHo Jmurne pu i )-3-hopmamua (70,00 MT,
163,36 MKMOJIb) pacTBOPSUIM B CMEIIIAHHOM pacTBopuTesie TeTparuapodypana (5,00 mun) u Mmetarona (5,00 M) u
noGaBnsAaM BOIHBIN pacTtBop (2,50 mur) runpokcuaa Hatpus (13,07 mr, 326,72 MkMoJib). YKa3aHHYIO CMeCh Tie-
pemelurBaiu co B3aumoaeicTeueM B TeueHue 2 4 npu 100°C. TCX nokasana 3aBeplieHHe peakLuu. YKa3aH-
HYIO cMech oxJaxaanud A0 25°C u pacTBOpUTENb KOHLUEHTPUPOBAIM MpPHU MOHWKEHHOM nasiaeHuu npu 40°C.
OcTtaTKy JOBOJUIIM C MOMOLIBIO pa3daBiieHHON cosissHON kucnoTel 4o pH 8-9. OcraTku ouMiany ¢ UCNoOJb30Ba-
Huem BDXXX mnpenaparuBHoro tuma (uiesouHoit meron) ¢ noaydeHuem WXI11: 1-[metun(7H-nupposo[2,3-
d]nupumuanH-4-un)amunonunepuann)-3-popmamuaa (30,00 mr, Beixog coctaBun 66,94%). 'H SIMP (400
MTI'u, meranosn-d,s) 6=8,12 (s, 1H), 7,07 (s, 2H), 3,23 (s, 3H), 3,10-281 (m, 5H), 2,03-187 (m, 3H), 1,54-141 (m,
1H). 3nauenne CsH sNgO [M+H] 275 paccuuThiBaM ¢ ucnosbzoBanueM MS ESI u oHo cocrasuio 275.

Bapuanrt peanuzauuu 10.

o
\N’O\H/U\/CN
N7y A
m Y

H

N
WX12

2-lHuano-N-(1-(metun(7H-nupposno[2,3-d|mupumMuanH-4-11)aMUHO )TUTIEPUIUII-3 -alle TAMH 1.

WXI12 nonyyanu ¢ MCMOJIB30BaHUEM ctocoda MOMy4YeHHs, aHAJOTUYHOTO BapHaHTy peaju3auud 6, U He-
OUMILEHHBII MPOAYKT ouuIIany ¢ nomoiusto BOXKX npenapartuBHoro tuna ¢ nonyueHueM WX12: 2-nunaHo-N-
(1-(7H-muppono[2,3-d|nupuMuIuH-4-11)aMHUHO ) TUNIEPU AXI-3-aleTaMu a 'H SIMP (400 MI'u, wmeranon-dy)
6=8,13 (s, 1H), 7,09 (br. s., 1H), 7,05 (d, J=3,5 'y, 1H), 4,24-408 (m, 1H), 3,22 (s, 3H), 3,15 (d, J=5,5 'y, 1H),
3,06-2,83 (m, 2H), 2,68 (t, J=10,0 I'u, 1H), 2,05 (d, J=11,5 I'u, 1H), 1,99-1,85 (m, 2H), 1,32-1,18 (m, 1H). 3na-
uenne C;sH;oN;O [M+H]™ 314 paccuuTsiBanu ¢ ucrnonb3osadueM MS ESI u ono coctasumno 314,
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BapuanT peanuzauuu 11.
O
N F
\N/ HJ\/C 3

0

2

TR
wx13

3,3,3-Tpudropstin-N-(1-(metwn(7H-muppono[2,3-d | mupumuanH-4-¥1)aMUHO ) TUTIE PUTAIT- 3 - )TIPOTTHIIKAP-
OGokcamun.

WX13 nony4anu ¢ UCHOJIb30BaHUEM cMocoba MOoJNyYeHHs, aHaJOTMYHOro BapUaHTy pealu3auuu 6, U He-
OUMILEHHbI MPOAYKT ouuinaiu ¢ nomoiusto BOXKX npenapatuBHoro tuma ¢ nonayyeHuemM WXI13: 3,3.3-
TpudpTopaTUA-N-(1-(MeTUn(7H-nuppono[2,3-d|nupumMunuH-4-1n)aMHO )TUIIEPUAMI-3-)TpoNuIKapOoKcaMuaa.
'H MR (400 MI'n, MeTanon-dy) 8=8,13 (s, 1H), 7,12-704 (m, 2H), 4,21 (t, J=11,2 T'n, 1H), 3,22 (s, 3H), 3,15 (d,
J=10,5 I', 1H), 2,97-2,83 (m, 2H), 2,67 (t, J=9,9 'y, 1H), 2,04 (d, J=11,8 I', 1H), 1,98-1,84 (m, 2H), 1,32-1,19
(m, 1H). 3nauenue C;sH;oF;NsO [M+H]" 357 paccuuTthiBanu ¢ ucrnosnb3oBaHueM MS ESI u oHo coctaBuio 357.

Bapuanr peanuzauuu 12.
~ ’@YH CN
N ~
m 0
@ N

NT R

wWx14
N-(Iuanometun)-1-(metun( 1 H-nuppo:n[2,3-b]nupuaun-4-)aMuHo )nunepuuia-3-popmMaMug

o e N, OEt N, Et
Craa | Crau2 N O\( Crams N O\f
e > M o
N N
H =
\ NN
Ts s
(\"n‘q“;"i" \"V'Q'ﬂ ('1;:}"25 H
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T ~y N__.CN
" ('I‘)
Nl

w14

Craaus 1.

4-Xnop-1H-nuppo:n[2,3-b]nupuaun (20,00 r, 131,08 MMoab) pacTBopsin B Auxjopmetane (400 mi) u no-
6asnsnu Et;N (39,79 1, 393,24 mmonb); no3aHee modasnsan DMAP (1,60 r, 13,11 MMoJib) U OXJaXIanu 10
0°C, n-ronyoncynbdonunxiopua (27,49 r, 144,19 Mmmo:b) 100aBIIsUTA MTAPTHAMU U HETIPEPBIBHO MEpEeMEIINBaIN
B TeueHue 4 4 Npu yKa3aHHOH TeMmmeparype, 3aTeM HarpeBaiu 10 25°C u nepemeiinBaiy B TeueHue 12 u. XKX-
MC noka3zana, 4To UCXOJHbIE BEILECTBA MOJHOCTHIO NPOPEarupoBalId U LEIEBOH MPOAYKT ObLT 0OHapyxkeH. Bo-
ny (100 mi) moGaBnsniu Ui raieHus, BOAHYI0 (a3y akcTparupoBaiu auxiopmeraHoM (100 mix3), opraHuye-
CKHE CJIOM OOBEeIMHAIM U TPOMbIBAJIM HACBILIEHHBIM cOJeBbIM pacTBopoM (100 mi), cyumuian 0e3BOIHBIM
Na,SO,, punbTpoBaNM U KOHLIEHTPUPOBAIU NP MOHWKEHHOM JAaBJIEHUH C MOJTyYeHHEM KOPUYHEBOTO TBEPAOTO
BEIIEeCTBA, U HEOUMILEHHbIH MPOAYKT MEePeKpHUCTAUIM30BbIBAIM (3TUNALETAT: neTpoieiHslii 3¢up=10 ma:200
MJT) C TIOJIyY€HUEM HEOYHILEHHOro nponykra 4-xyop-1-(tosum)nuppoin|2,3-b]nupuarna (18,90 r). YkazaHHbIi
NPOIYKT HEMOCPEACTBEHHO MCIOJIb30BAIM Ha ClEAyloulell peakuuu 6e3 NOMOJHUTENbHON OYMCTKU. 3HaUeHue
C,4H;,CIN,0,Ss [M+H]" 307,0 paccuuThiBaiu ¢ ucnosnb3oBanreM MS ESI u ono cocrasunio 306,9.

Craaus 2.

4-Xnop-1-(tozum)nuppon[2,3-blnupuaun (5,9 r, 19,2 mmosb) u 1-amuHonunepuauni-3-3tungpopmuar (3,00
r, 17,42) (co cchlIKOi Ha crmocod Ui KJIIOYEBOrO MPOMEXYTOUHOTO COSAUHEHHS) PAacTBOPSIN B O€3BOIHOM TO-
nyone (40 mn) u mobaBnsiu Cs,COs; (11,35 1, 34,84 mmonb), Tpu pasa 3amemiaiid N, 3aTeM I00aBJISAIH
Pd,(dba); (1,60 r, 1,74 mmonb) u Xantphos (2,02 r, 3,48 MMounb), Tpu pasa 3amemanu N,. YkazaHHYIO CMeCh
nojJBeprajiv B3auMOACHCTBUIO ¢ OOpPAaTHBIM XOJ0AUAbHUKOM B TeueHue 3 u mpu 120°C, u )KX-MC nokasana
oOpa3oBaHue MpoaykTa. Bpems peakuuu ObL10 NMPOIJIEHO, UCXOAHbIE BELLECTBA 0OJIbLIE HE PACXOA0BAINCH, U B
TO e BpeMs 00pa3oBBIBAIUCH MOOOYHBIE MPOAYKTHI C OOJBINON MOJIEKYJISPHOW Maccoil. YkazaHHYI CMecCh
pa3baBnsn dTUIALETATOM, (PUILTPOBAIM M (UIBTPAT KOHLEHTPUPOBAIM, pasAeisiii C MOMOUIbIO KOJOHKH
(netponeitnbiit 3¢up:sTUnaneTat=5:1) ¢ monydyeHueMm cBeTNIo-KpacHoro 1-[[1-(Tonuncynasponun)nuppon|2,3-
b]nupunun-4-lamuno|nunepuann-3-stungpopmuara (800,00 wmr, Beixog coctaBun 10,38%). 3HaueHue
CH¢N,0,S [M+H]" 443,1 paccunTsiBaiy ¢ ucnosnb3oBaHueM MS ESI u oHo coctaBuno 443,1.

Cranus 3.

1-[[1-(Tonuncynbdonum)muppon[2,3-b]nupunun-4-]amMmuno [munepuaun-3-3tunadopmuar (543,00 mr, 1,23
MMOJIb) pacTBopsiid B TeTparuapodypane (10 mu), u NaH (54,00 mr, 1,35 MMoub) 10o0aBNsIM MapTUAMH MPH
0°C, u nepemeruuBaiu B reuenue 0,5 u npu 25°C. 3ateM yka3zaHHYIO cMech CHOBa oxyaxaanu o 0°C, nobass-
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o CH;I (174,17 mr, 1,23 mmonb, 1,00 3kB.), 1 3aTeM TMepeMenInBaii CO B3aNMOACHCTBHEM B TedueHue | 4 mpu
25°C. XXX-MC mnoxka3zana, 94TO UCXOTHBIE BEIIECCTBAa OOJIbIIE HE pearupoBasiv, 3aTeM nodaBysTu Bomy (10 mu)
TS TallleHus U 3KcTparupoBaiiv dtunanetaroM (10 mux3). Opranudeckue ciion 00beTUHSITH, MPOMBIBATH Ha-
CBILIEHHBIM COJIEBBIM pacTBopoM (10 mix2), cymunu 6e3BoaHbM Na,SO,, 3aTeM pUiIbTpOBaIl, KOHLUEHTPUPO-
BaJli U pa3deisyii C MOMOIUBIO KOJOHKM ¢ cuiaukareseM (100-200 Mew cunuvkarenb, NeTpOseidHbIA
s¢up:aTunagerat=5:1-3:1) ¢ nonyyeHueM xenroro MaciasHucroro 1-[mMetun-[1-(tozumynuppon|2,3-blnupunun-
4-un-lamuso|nunepuani-3-3tungpopmuara (204,00 mr, Bbixon coctaBuid 35,60%). 3HaueHue CypHrgN,O4S
[M+H]" 457,1 paccuutbiBanu ¢ ucnonb3oBaniem MS ESI u oHo coctapuio 457,1.

Cranus 4.

1-[Metun-[1-(to3um)nuppon[2,3-b]nupuann-4-lamuno | nunepuani-3-3tuagpopmuar (204,00 mr, 446,82
MKMOJIb) pacTBOpsIM B cMeliaHHOM pactBopureie H,O (4 mn) u CH;OH (4 M) u nobasisiu NaOH (71,5 mr,
1797,28 MKMOJIb) ¥ TIEpeMeIINBaU ¢ obecrieueHueM B3aumopeiicteus B TeueHue 13 u mpu 80°C. XKX-MC no-
Kasajia, 9YTO MCXOIHbIC BEUIECTBA MOJTHOCTHIO MPOPEarupoBajy, 3aTeM PacTBOPUTEITh YIAJISIIN C TIOMOIIBIO Tiepe-
TOHKHU Tpu TOHIWKeHHOM maBieHnu, u HCI (2 M) mobasisiin ajisi noBenaenus pH 10 HeHTpaslibHOTO, U 3aTeM
CBETJIO-KOPUYHEBbIM HeouwimeHHbI!t mnpomykt (122 wmr) 1-[metun-[1-(To3wn)muppon|2,3-b]mupuann-4-
lamuHO |MUNepuAnI-3-hopMHUaT MONTyYaTH TTOC/Ie KOHICHTPUPOBAHUS MPU MOHIKEHHOM NaBJICHUH. Y Ka3aHHBIN
MPOAYKT HETOCPEACTBEHHO HCTOJIB30BATH Ha CJIEAYIOMEeil peakiuun 0e3 MOTOJHUTEIbHON OYNUCTKH. 3HaYCHHE
C.4HsN,O, [M+H] 274,9 paccuuThiBaM ¢ ucnoyb3oBaHueM MS ESI u oHo coctaBuio 274,9.

Craaus 5.

1-[Metun-[1-(to3um)nuppon[2,3-b]nupuaun-4-lamuno|nunepuaun-3-popmuar (61,00 wmr, 222,37
MKMoJIb) pacTBopsiid B IM®DA (4 mn) u pobasisnu HOBt (72,12 mr, 533,68 mxmons) u EDCI (102,2 wmr,
533,68 MkMonb) U MepeMelInBaid co B3aumoneiictBueM B TeueHue 30 mMuH mpu 25°C, 3aTeM mobasisid 2-
TITUUUHHUTpUITHApoXIopun (24,69 mr, 266,84) u Et;N (90,01 mr, 889,47 MKMOJb) U HENPEPLIBHO MEpeMeLIn-
BaIM ¢ obecneueHreM B3auMoneicTus B TeueHue 18 u npu 25°C. XKX-MC nokasana, 4To UCXO/AHbIE BELIECTBA
TIOJTHOCTBIO TIPOpearupoBajy, U Oblia oOHapy)keHa LieseBas MoJeKyJspHas macca. [IpoBoamnu pasneneHue
BDOXX mnpenaparuHoro Tuma (menoyHoil meron) ¢ moiyueHuem WX14: N-(umanomerun)-1-(mermn(1H-
nuppon[2,3-b]nupuamn-4-)amuno)nunepuani-3-popmamuaa (19,2 mr, Bbixoa coctasua 27,6%). 'H SIMP (400
MTI'u, DMSO-dg) 8=11,27 (br. s., 1H), 8,66 (t, J=5,3 T'u, 1H), 7,85 (d, J=5,8 'y, 1H), 7,10 (br. s., 1H), 6,87 (br.
s., 1H), 6,23 (d, J=5,3 T'u, 1H), 4,08 (d, J=5,5 I'u, 2H), 3,00 (s, 3H), 2,91-2,62 (m, 6H), 1,79 (br. s., 2H), 1,38
(m, 1H). 3nauenue C;sH,0NsO [M+H]" 313 paccuursiBanu ¢ ucnoss3obanueM MS ESI u oHo cocTasuno 313.

Bapuanr peanuzauuu 13.
H
~y-N N._.CFs
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N-(2,2,2-Tpugropatun)-1-(metun(1H-nuppon[2,3-dnupunus-4-uia)aMmuHo )nunepuania-3-popMaMus.
WX15 nonyyasy ¢ HCMOIb30BaHUEM CIIOCO0a MOMYUeHHUS, aHAJOTMYHOrO BapuaHTy peanu3auuu 12, u He-

OUUILEHHBbIN MPOAYKT O4MLIaIM ¢ momoiibio BOXKX mpenaparuBHoro Tuma ¢ nonydeHuem WXI15: N-(2,2,2-
tpudropatin)-1-(Metun(1 H-muppon[2,3-d]nupunun-4-un)amuso)nunepunun-3-popmamuna. 'H  SAMP (400
MI'y, DMSO-d¢) 8=11,27 (br. s., 1H), 8,66 (t, J=5,3 T'u, 1H), 7,85 (d, J=5,8 I'y, 1H), 7,10 (br. s., 1H), 6,87 (br.
s., 1H), 6,23 (d, J=5,3 T'u, 1H), 4,08 (d, J=5,5 I'y, 2H), 3,00 (s, 3H), 2,91-2,62 (m, 6H), 1,79 (br. s., 2H), 1,38
(m, 1H). 3nauenue C,sH,oNsO [M+H]" 313 paccuuthiBanu ¢ ucrnonbzoBaHreM MS ESI u oHo coctaBuno 313.

BapuaHt peanuszauuu 14.
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N-(uanostun)-1-(metun( 1 H-nuppo:n[2,3-dnupunun-4-)amMmuHo ) nunepuaui-3-popmMamMmu.

WX16 nosy4anu ¢ UCHIOJIb30BaHUEM CIOCO0a MONyYSHHs], aHATOTUYHOTO BapUaHTy peaiu3auuu 12, u He-
OUMILEHHbI TPONYKT ouMianu ¢ nomompio BDXKX mnpenapatuBHoro tuma c mnomyueHueM WX16: N-
(umanoatun)-1-(Metusn( 1 H-nuppon|2,3-d|nupuann-4-)amuno)nunepuani-3-popmamuna (32,30 mr, BbIXOI CO-
craBun 35,0%). 'H AMP (400 MI'n, DMSO-d,) 8=8,12 (s, 1H), 7,12-702 (m, 2H), 3,42 (t, J=6,4 I'u, 2H), 3,22
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(s, 3H), 3,08-2,99 (m, 2H), 2,98-2,79 (m, 3H), 2,70-2,62 (m, 2H), 2,30-2,22 (m, 1H), 2,03-1,86 (m, 3H), 1,58-
1,42 (m, 1H), 1,28-1,05 (m, 1H). 3nauenue C;sH,;N;O [M+H]" 328,1 paccuutsiBanu ¢ ucnonszosanuem MS ESI
1 oHO cocTtaBmio 328,1.

BapuanT peanuzanuu 15.
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N-(2,2,2-Tpudropatun)-2-(1-(metun(7-ro3un-7H-nuppon|2,3-d Jnupumuarn-4-11)aMuHO )IUNIEpUIAII-3 -
arneramus
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Cramus 1.

[TpomexxyTouHoe coeaunenue 2 (1,65 r, 3,61 mmoub) pactBopsiau B C,HsOH (40 mi) u 3amuinanu ¢ mo-
Motsio N,, 3areM NaBH, (546,27 wmr, 14,44 mmonb) no6asnsnu npu 0°C, 1 3aTeM nepeMelurBaiy ¢ odecrneye-
HUeM Bi3aumopeiictBus B TeueHue 16 1 mpu 25°C. JKX-MC mnokasana, 4YTO HCXOIHbIE BELIECTBA MOJIHOCTHIO
npopearupoBaiy, u Oblsla OOHApYKeHa LesieBas MOJIeKyssipHas Macca. Bomy (5 mur) moGapnsuiu [uisi ramieHus,
3aTeM yKa3aHHYIO cMech dKcTparupoBaity stuinanetatoM (10 mix3). OpraHudeckue ¢azbl 00beIUHSAIH, TPOMBI-
BaJIM HACBILICHHBIM COJIeBBIM pacTBopoM (10 mi), cymmmm 6e3BogHbM Na,SO, U KOHIEHTPUPOBAJIU MPH TTOHH-
’KEHHOM JIaBJIEHUH C MOJyUEHHEM JKeJITOM BI3Koi sxuakoctu (1-(merun(7-ro3un-7H-nuppon|2,3-bnupumunun-
4-)amuHO))unepuanH-3-ui) Mmeranona (1,29 r, HeOUMIIEHHBIH MPOIYKT), KOTOPYIO HE Pa3aesisyii U HeToCpencT-
BEHHO HCIOJIb30BAM Ha cienytouleit craguu. 3HaueHne CooH,sNsO;S [M+H]" 416 PaCcCYUTHIBAIIN C UCTIONB30-
BanueM MS ESI u oo cocraBuio b416.

Cranus 2.

(1-(metun(7-ro3un-7H-nuppon[2,3-bnupumunun-4-)amuno ) nunepuann-3-un) meranoa (967,50 mr, 2,33
mmouib) v EN (706,85 mr, 6,99 mmorb) pactBopsiin B8 CH,Cl, (30,00 mut), 1 DMAP (28,45 mr, 232,87 MkMoUib,
0,1 »kB.) u mapa-tonyoscyishonmnxyiopun (1,864 r, 9,76 mmonb, 4,2 3kB.) nobaeysuH B aTMochepe N, npu
0°C, 3areM cuctemy nepeMelIrBaiy ¢ odecrneueHueM B3auMoaeicTBus B Teuenue 6 u npu 25°C. XKX-MC noka-
3aa 3aBeplieHre peakuud U Boay (20 mut) 1o0aBisiv s raiieHus. 3ateM BOJAHYIO (ha3y SKCTparMpoBaliv C
ucnonbzoBanreM ACOET (10 mux3) u opranndeckue $ha3pl 00beIUHSIH, Toc/ieaoBaTebHO nmpombiBaan HCI (2
M, 10 M) ¥ HachILIEHHBIM coJieBbIM pacTBopoM (10 mur), cyumnu 6e3BoaHbIM Na,SO,, GUIBTPOBAIM U KOHLEH-
TpupoBanu. PaznmeneHue ¢ momoruplo KojoHKM ¢ cuiukarenem (100-200 memn cunmkarens, NETPOJICHHBIM
s¢up:sTrnaneratr=3/1, 1/1) npoBoaunu ¢ momydeHuem Oenoro m-(1-(metun(7-ro3un-7H-nuppon|[2,3-b] nupu-
MUIUH-4-)aMUHO TUTIEpUAH-3 -mi)MeTu0eH3o0mcymbdoHata (993,00 mr, rae Beixon cocraBi 74,73%). 3nave-
une C33HyNgOsS, [M+H]" 470 paccuunrsisanu ¢ ucronb3osanrem MS ESI u oo coctaBuio 470.

Cragus 3.

(1-(Metun(7-ro3un-7H-nuppon|2,3-bnupumuann-4-)aMuHO )IUNEepUINH-3 -UT)METUIOEH30JICYTbHOHAT
(943,00 mr, 1,66 MMoIb) pacTBOpsIHM B cMemmaHHoM pactBoputeiie JIM®A (30,00 mi) u H,O (10,00 M) u mo-
6asnsin KCN (440,00 mr, 6,76 MMOJIb) U MepeMeLIMBalIU ¢ oOecrnedeHreM B3auMOICHCTBUS B TeUeHUe 6 4 npu
80°C. XXX-MC nokazana, 4TO UCXOAHbIE BEIIECTBA MOJHOCTHIO MPOpPEarupoBajiu U Obl1a OOHApYIKEHa LiesieBas
MoJiekysipHas Macca. AcOEt (5 mu) noOGaBmsanu 1ia pa3daBieHUs M yKa3aHHYIO CMeCh MepeMellrBalld, 3aTeM
stunanerat (10 mnx3) ucnonp3oBanu i SKcTpakiuu. OpraHudeckre clion OObeAMHAIH, MPOMBIBAIN HAChI-
LIEHHBIM coJieBbIM pacTBopoM (10 Mnx3), cymmnu 6e3pogHbiM Na,SO,4, GUIBTPOBATH M KOHLEHTPUPOBAIH.
Pasznenenne ¢ momowipto KoJOHKM ¢ cuiukarenem  (100-200  wmemr  cunmMkarenb,  TETPOJICHHBIN
a¢up:stunanerat=3/1, 1/1) IpoBOAMIH C MOTydEHHEM CBETJIO-KOPUYHEBOTO Bs3koro Bemrecta 2-(1-(Metmn(7-
TO3WI-7H-nuppomupuMuInH-4-)aMIUHO )TUNIepUANH-3-11) anetoHutpuia (665,00 Mr, roe BBIXOID COCTaBWII
94,37%). 3nauenne C,;H,4NgO,S [M+H]" 425 paccuunrsisanu ¢ ucnonb3osanuem MS ESI 1 oHo coctaBmio 425.

Cragus 4.

HCl (12,0 mn, 72,18 wmmonb, 237,53 »3kB.) pmobapmsiiu k  2-(1-(merun(7-to3un-7H-nuppon[2,3-
b]mupuMuanH-4-)aMmuHo )nunepuauH-3-un)aueroHutpury (129,00 mr, 303,87 MkMOIb) U yKa3aHHYIO CMECh OX-
JlaKAand 10 KOMHATHOW TeMmepaTyphl Mocje nepeMelnBaHis ¢ 0OpaTHbIM XOJOIMIBHUKOM B TeueHue 15 u
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npu 100°C, 3atem modasisiu NaOH (24 mr, 600 MKMOJIb) M YKa3aHHYIO CMECh HETIPEpPhIBHO MEpeMEIINBaIH B
TeueHue 4 4 npu 100°C. XKX-MC nokasana, YToO UCXOJHbIE BEIIECTBA MOJHOCTHIO MpOpearupoBaiv U Obl1a 00-
Hapy’KeHa LieyieBasi MOJIEKYJIsipHasi Macca. PeakMOHHbII pacTBOp KOHLIEHTPUPOBAIM M PA3AENsiIi ¢ MOMOLIBIO
BOXX npenapatuBHoro Tumna (wesoyHoid wmeton) ¢ nosydyeHuem 2-(1-(metun(7-to3un-7H-nuppon[2,3-
b]nupuMUANH-4-)aMUHO )TUNepUaNI-3-) ykcycHOH kucioTsl (90,00 mr, Beixon coctaBun 97,04%). 3HaueHue
C14HoN5O, [M+H]" 290 paccunTsisanu ¢ ucnons3osanuem MS ESI u oHo cocTaBuio 290.

Cranus S.

2-(1-(Metun(7-to3un-7H-nuppon[2,3-b|nupuMuaANH-4-)aMUHO)MUNEPUINH-3-HUT)  YKCYCHYIO  KHCIIOTY
(45,50 mr, 157,26 mMxmounb) pactBopsutd B JIM®DA (4,00 M), u nodaensiiu HOBt (85,00 mr, 629,04 MmO,
4,00 5xB.) u EDCI (212,79 mr, 1,11 MmMouib, 4,00 5KB.) U nepeMelIMBaIvi CO B3aUMOJeicTBUEM B TeueHue 30 MUH
nipu 25°C, 3areM nodasisiu 2,2,2-tpudropstiunamuH (46,73 mr, 471,78 mxmons, 3,00 3kB.) u Et;N (63,65 wmr,
629,04 mMxMoub, 4,00 5KB.) ¥ HEMPEPHIBHO MEPEMEIIMBATIHN C OOecleYeHHeM B3aUMOICUCTBUS B TeueHHe 12 4
npy ykazaHHo# Temnepartype. JKX-MC noka3zana, 4To UCXOJIHbIE BELIECTBA MOJHOCTHIO MPOpPearupoBaiu v Obl-
na oOHapysKeHa LeJieBass MOJIeKyJIsipHas Macca. YKa3aHHYI0 CMech (MIbTPOBAJIM M pa3/iesisuld C TMOMOILBIO
BOXX npenapatuBHoro Ttumna (uiesouyHoit Meron) ¢ mnogydeHuem WXO017: N-(2,2,2-tpudropmernn)-2-(1-
(metun(7-to3un-7H-nuppon[2,3-b]nupumuann-4-)amuHo)nunepuauH-3-un)aneramuaa (7,40 mr, BbIXOA cOCTa-
Bt 14,37%). 'H SIMP (400 MI'u, metanon-dg) 8=8,11 (s, 1H), 7,11-7,03 (m, 2H), 4,65 (br. s., 1H), 4,02-3,76
(m, 2H), 3,20 (s, 3H), 3,01-2,80 (m, 3H), 2,62 (t, J=10,5 I'y, 1H), 2,41 (dd, J=3,5, 7,5 I'y, 1H), 2,26-2,16 (m,
2H), 1,99-1,77 (m, 3H), 1,12-0,93 (m, 1H). 3nauenue CcH;F;NsO [M+H]+ 371 paccuuTbIBaJIU C MCMOJIb30Ba-
HueM MS ESI u oHo cocTtaBuiio 371.

BapuanT peanuszauuu 16.

N-(Llnanometnn)-2-(1-(metrn(7-ro3un-7H-nuppo|2,3-b]mupuMuanH-4-)aMMHO ) TMNEepUaAU-3-)aueTaM .

WX18 nosiyyanu ¢ UCNoSb30BaHUEM CIOco0a MoJyueHHs, aHAJIOTMYHOTO BapuaHTy peaiuszauuu 15, u He-
OUMILEHHbI MPOAYKT ouMLIany ¢ nomouibio BOXKX npenapatuBHoro tuna ¢ noaydeHueM WX18 (4,20 mr, BbI-
XOJI COCTaBUJI 7,82%).1H SIMP (400 MTI'u, metanon-d;) 6=8,11 (s, 1H), 7,15-7,03 (m, 2H), 4,14 (d, J=4,0 I'u,
2H), 3,21 (s, 3H), 3,01-2,79 (m, 3H), 2,68-2,53 (m, 1H), 2,48-2,53 (m, 2H), 2,34-2,28 (m, 1H), 2,22 (d, J=6,0
'y, 2H), 1,94-182 (m, 3H). 3nauenue C,cH, N0 [M+H]+ 328 paccuuTbiBasi ¢ ucrnoJib3oBaHeM MS ESI u oHo

cocraBuiio 328.
BapuanT peanuzauuu 17.
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Cranus 1.

[TpomesxyTouHoe coegunenue 3 (1,15 r, 2,67 mmonb) U uzonponuixyioppopmuar (327,57 mr, 2,67 MMOJIb,
1.00 skB.) pactBopsiiu B TT'® (30 mi), Et;N (811,42 mr, 8,02 mmodb, 3,00 5kB.) A00aB/IsIM M0 KaJIsM TPU
Temnepatype Huxe 10°C, 3aTeM yka3aHHYIO CMECh MEpeMElIUBald CO B3aUMOJCHCTBUEM B TeueHue | 4 npu
25°C, 3arem oxnaxaanu 1o 10°C, nodasnsuin NH;-H,O (3,75 1, 26,76 mmonb, 10,01 3kB.) 1 3aTeM HenpepbIBHO
nepeMenIMBaiu ¢ odbecreyeHrueM B3auMoneicTBus B TeueHue 7 4 npu 25°C. XKX-MC nokasaja, 4To UCXOIHbIE
BEIIECTBA MOJHOCTBIO MPpOpearupoBaid U Obljia oOHapyKeHa 1ieJieBas MoJIeKyJispHas Macca. JleasHyto Boay (10
MJT) 100aBIsUTd U MepeMelrBaiu B TeueHue 30 MUH, U 3aTteM 3TWnaueTat (20 miix3) UCTONB30BAIM I JKC-
TpPaKLUU; OPraHU4YeCKUe CJIOUM OO0BbEIUHSIN, MPOMbBIBAJIM HACBILIEHHBIM COJIEBBIM pacTBOpoM (10 M), cymmnu
6e3BoaHbIM Na,SO,, GUAbTpOBaTM U KOHLEHTPUPOBAIIM, U PA3JEIsM ¢ MOMOLIbIO KOJIOHOYHOM Xpomarorpa-
¢bumu Ha cunukarene (100-200 mew cuiMkarenb, 3TWALleTaT) ¢ nojydeHueM Oenoro TtBepaoro 1-[[1-
(Tomunicynbdonun)nuppo[2,3-b]nupuauH-4-]aMmuno | nunepuaui)-3-gpopmamuaa (568,00 Mr, BbIXOJ COCTaBUII
49,65%). 3nauenue CroHyNgO5S [M+H]" 429 paccuntsiBanu ¢ ucnonssosanieMm MS ESI u oHo cocTaBuio 429.
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Cranus 2.

1-[[1-(Tommuncynbdonmm)muppon|2,3-b|nupunus-4-lamuso Jrunepunin)-3-popmamun  (569,9 wr, 1,33
MMoUib) cycnieHnupoBanu B TI'® (20 mi), nodasnsau LiAlH, (807,58 mr, 21,28 mmons) npu 0°C, 3aTeM Harpe-
BaJIM M KUMATHIU ¢ 0OpaTHBIM XOJNOAMIbHUKOM B TeueHue 24 y npu 70°C. JKX-MC noxka3zana 3aBeplieHue pe-
akuuu. Bony (0,8 mi), pacteop NaOH (0,8 ma 10%) u Boay (2,4 mi) nob6asisiiu nocienoparenbHo npu 0°C u
nepeMelInBaii B TeueHue 15 MUH. YKa3aHHYIO cMech (UIBTPOBaIM, KOHUEHTPUPOBAIIH, Pa3Iessyii C MOMOILBIO
npenapatuBHoii TCX (CH,Cl,:CH;0H=10:1) ¢ nomyuenuem 6esoro teepaoro N-(3-aMuHOMeTH)TUNepU - 1-)-
N-metun-7H-nuppon[2,3-b]nupumuaus-4-amuna (147,00 mr, Bbixoa coctaBui 42,45%). 3nauenue Ci3HpoNg
[M+H]" 261,1 paccuursiBanu ¢ ucronb3osaurem MS ESI u oo coctaBuio 261, 1.

Cranus 3.

3,3,3-Tpudropnponuonar (57,74 mr, 450,94 mxmous, 2,00 3kB.) pactBopsiin B JIM®DA (4 mi), 3aTeM 10-
6apnsiin HOBt (121,86 mr, 901,88 mxmois, 4,00 skB.) u EDCI (172,89 mr, 901,88 mMxmouns, 4,00 3kB.) u nepe-
MEWMBAJIM cO B3aumoneilcteuem B TeueHue 30 wmuH  npu  25°C; 3arem  pobasnsiin - N-(3-
aMUHOME T )unepuani- 1 -)-N-metun-7H-muppon[2,3-b|mupumuaun-4-amun (58,70 mr, 225,47 mxMmons, 1,00
3kB.) 1 Et;N (182,52 mr, 1,80 mmornb, 8,00 3kB.). YkazaHHYIO0 cMeCh HENPEpBIBHO MepeMellrnBaiu ¢ odecneye-
HUeM B3aumopeiicTBus B TeueHue 12 y npu 25°C. XKX-MC nokasana 3aBepllieHHe peakLuu. 3aTeM yKa3zaHHYIO
cMech (UIbTPOBAIM, KOHLUEHTPUPOBAIM MPH MOHIKEHHOM JaBIEHUM U (GUIbTPAT pPa3Aeisijd C MOMOLIbIO
BD2XX npenaparuBHoro tuna (iuenouyHoir meron) ¢ monydeHuem WX19: 3.3 3-tpucprop-N-((1-(metun(7H-
nuppon|2,3-d]mupuMHIMH-4-)aMUHO ) THIIEPMANII-3-)MeTHI) ponuoHamuna (7,4 Mr, BeIXoa cocTaBua 8,8%). 'H
SAMP (400 MTI'u, metanon-d,) 6=8,09 (s, 1H), 7,02 (s, 2H), 3,23-3,16 (m, 4H), 3,16-3,06 (m, 3H), 3,01-2,75 (m,
3H), 2,57 (t, J=10,5 I'u, 1H), 2,21-2,02 (m, 1H), 1,94-172 (m, 3H), 1,47-1,12 (m, 1H), 1,09-0,84 (m, 1H). 3Ha-
uenme CigH, F5NgO [M+H]" 371 paccuuTsiBanu ¢ ucrnonszosanueM MS ESI u ono coctapuio 371.

BapuaHt peanuszauuu 18.
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Cragus 1.

Otunoblit 3¢up nunepuani-4-kapooHoBoit kucaotsl (9,00 r, 57,25 MMOJIb) pacTBOPSJIM B CMECHU YKCYyC-
Ho#t kucnoTsl (30 M) u Boasl (30 M) u oxnaxnanu ao 0°C, 3atreM BoaHblit pacTBop (30 M) HUTpUTA HATPUS
(7,90 r, 114,50 mmonb) no KarisM H00aBsUIM B 3alUUTHON atMocdepe azota. [locne monHoro nodaBiaeHus Mo
KaruisiM BOJHOTO pacTBOpa peakLMOHHBINH pacTBOp nepemeranBany B TeyeHue 30 muH npu 0°C, u 3ateM nepe-
MewuBaiu B TedeHue 2 4 npu 25°C. TCX nokasana 3aBeplieHHe peakiyy. Y Ka3aHHYI0 CMeCh SKCTParupoBaiiy ¢
ucnosp3oBaHueM 3tunanerara (100 mix2), o6bearHEeHHbIE OpraHuueckue (ha3bl MPOMbIBAIN HACBILIEHHBIM CO-
JIeBbIM pacTBopoM (20 mix2), cylumid 6e3BOAHBIM Cynb(aroM HATpus U (QUILTPOBAIM U KOHLEHTPUPOBAIH
Jocyxa Mpu NOHIWKEHHOM JaBjieHuH U npu 70°C ¢ ynaneHueM 4acTu YKCYCHOM KUCIOThl. OCTaTKH pacTBOPSIIHU
B stunauerare (100 mu) u Boge (50 mi), u noBoauiu ¢ nomoinsio NaOH (2 M) no pH 8-9. Vka3aHHyI0 cMech
SKCTparupoBajiM ¢ ucnoyib3oBaHreM dtunanerara (100 Max2), oObeqMHEHHbIE OpraHnieckue (as3bl MPOMbIBAIH
HACBILEHHBIM BOIHBIM COJIEBBIM pacTBOPoM (20 Mix2), cylinnu 6e3BOIHBIM Cyab(haToM HATpus, GUILTPOBAIH
Y KOHLEHTPHUPOBAIM MPU MOHWKEHHOM AABJIEHUM C IMOJyYe€HHEM 3THoBOro 3¢dupa 1-HuTpozonunepuania-4-
kapOoHoBoi KUCHOTHI (10,60 T, HEOUUILEHHBIN MPOIYKT), KOTOPBIM MPEACTaBsI co00i KeNToe MaC/IIHUCTOE
BELLECTBO, U HETMOCPEICTBEHHO MCIOJIb30BAJIM B Clieytolleil peakuu 6e3 1OMOJHUTEeNbHO OUMCTKU. 3HaUeHHe
CgH4N,O5 [M+H]" 187 paccuutbianu ¢ ucrionssobanueM MS ESI u oo cocrasuno 187.

Cranus 2.

Otunoblit 23¢up 1-HUTpO3oNUNEpUIUI-4-KapOoHOBOM KkucaoTh (10,60 r, 58,04 MMOJIB) pacTBOPSJIH B Me-
taHose (80 mu) u oxnaxaanu 1o -10°C, 3arem unHkoBYtO mbuib (17,68 1, 270,39 MMonb) 100aBIsIM B 3alLUT-
Holt atMocdepe azoTa. YkcycHyto kucnoty (32,47 r, 540,79 mmonb, 10,00 3kB.) Mo kamisM 100aBisid B yKa-
3aHHbI BbILIE pacTBOp B TeueHue 30 MuH npu -10°C. YkazaHHYIO cMeCh nepeMelInBaii B TeueHue 30 MUH npu
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-10°C u 3aTem mepemeruBau B TeueHue 2 4 npu 0°C. TCX nokasana 3aBEpLICHUC PCAKIUH. YKAZAHHYI CMECh
()UIBTPOBATM U MPOMBIBAIM METAHOJOM (50 Mim) u Bomo#t (50 M), COOTBETCTBEHHO. PUIBTPAT KOHICHTPHPOBA-
JIM TIPU NMOHH>KeHHOM JaBieHuH npu 70°C. OcTaTku pacTBOPSIIH B CMECH JUXJIopMeTan:MeTaHon (5:1, 100 mn),
u poBoaumu ¢ nmomoipo NaOH (2 M) no pH 8-9. VkazaHHyro cMech (pUIBTPOBANH Yepe3 AUATOMUT H MPOMBI-
BaJTH CMEIIAHHBIM PACTBOPOM JAUXJIOPMETAHA M MeTaHOa (5:1). PUIBTPAT KOHUCHTPUPOBATH MPU HOHWKCHHOM
JIaBJICHUH C MOJTyYCHHEM 3THIOBOTO 3(pupa 1-aMuHOmUNepuaua-4-kapooHOBOH KUCIOTHI (9,80 T, HCOUUIICHHBIH
NpPOAYKT), KOTOPBIH MPEACTABIAN COOOH CBETIO-KOPUYHEBOC MACTIHUCTOE BCILECTBO, H HEMOCPEICTBEHHO HC-
I0JIB30BANTH HA CNEAYIOIEH Peakuuu Oe3 NOMOaHMTEeNbHOM ouncTku. 3uayeHue CgH,(N,O, [M+H]" 173 pac-
CUHMTHIBAJH C UcTob30BaHHEeM MS ESI u oHO coctaBuio 173.

Cramus 3.

CwMmecs 3tunoBoro 3¢upa 1-amuHonunepuauia-4-kapooHoBoit kucaoTel (9,80 r, 48,37 mmous, 1,00 3kB.) u
4-xy0p-7-(To3un)nuppoo|2,3-d|mupumuauna (16,37 r, 53,21 mmoms, 1,10 3kB.) pacTBopsiu B nuokcaune (100
M) u TpudTHaaMuH (14,68 r, 145,11 mMoub, 3,00 3kB.) 00aBIAIM B 3AIMUTHOM atMoc(epe a30Ta, 3aTeM yKa-
3aHHYI0 cMech mepemernnsanu B TeueHue 12 u mpu 110°C. TCX moka3ana 3aBepLICHHE PEaKUHH. YKa3aHHYIO
cMech oxyaxaanu 10 25°C 4 KOHUCHTPHPOBAIU MPH MOHIXKEHHOM JaBjicHUHU npu 60°C, 3aTeM OCTATKH BBLIH-
BaM B Boay (50 mu). BoaHyro (hasy 3KCTpardpoBai ¢ HCIOIL30BaHUEM dTHaaneTara (100 miax3). O0beaIUHCH-
HbIE OpraHUYecKHe (pa3bl MPOMBIBAIM HACBHIIICHHBIM BOJHBIM COJIEBBIM PAcTBOpoM (20 Mix3), cymman O0e3BoA-
HBIM CyJb(aToM HATPUS M (PUIBTPOBATH, H CYIIMIH B BakyyMe. OCTATKH OUMINANK C MOMOIIBK) XPOMATOTPa-
¢y Ha cunukarene (100-200 memr cuaMkare b, NeTpoaeHHsIi 3¢up:3Tunauerar=>5:1-1:1) ¢ noayueHueM 3TumI0-
Boro 3¢wupa 1-[[7-(to3um)muppoo[2,3-d]mupumuaun-4-ux)aMUHO | munepuauiI-4-kapOoHOBOH KuCI0THI (9,50 T,
BBIXOA cocTtaBun 44,28%), KOTOpBIA NPEACTABIAA COOOH OICTHO-KEITOE TBEPAOC BEILECTBO. 3HAUCHUE
C,1H,sNsO,S [M+H]" 444 paccuutsiBamu ¢ ucrnonb3osanueM MS ESI u oHO cocTaBuio 444.

Cranus 4.

Orunoseiit 3¢up 1-[[7-(to3um)nuppono[2,3-d|mupUMHIUH-4-U1) AMHHO|MUNePUAUI-4-KApOOHOBOH KH-
cnotsl (8,80 r, 19,84 MMomb) pacTBopsu B TeTparuapodypaue (150 mur) u 3arem ruapun Hatpus (1,19 r, 29,76
MMOJIb) 100aBIsLM mapTusmu npu 0°C B 3amUTHOM aTMOC(epe a30Ta. YKA3aHHYK0 CMECh MEPEMEIIIHBAIH B TC-
yeHue 30 muH mpu 25°C u oxnaxaanu 10 0°C, mo kamaM xo0aBmsimu MeTundoaun (4,22 r, 29,76 mmoms, 1,50
9KB.) M MEPEMCIIMBATIH CO B3auMonaeHcTBueM B TeueHHE 2 4 mpu 25°C. TCX mokaszanma 3aBEpLICHUC PCAKLIHH.
VYxkazanHyro cMmech oxnaaxkrany 10 0°C u Boay (20 mu) goGasmsiinu aia rameHus. BoaHyro a3y sxkcTparupoBaiu
¢ ucnoip3oBaHHeM dTHnanerara (100 mix2), oObeIHHEHHbIE OPraHUYECKHE (Pa3bl MPOMBIBATM HACHIIICHHBIM
COJIEBBIM pacTBOpPOM (20 Mur), CynrHian O0e3BOJHBIM CYJIb(aTOM HATPHSA, (PUIBTPOBATH U KOHLEHTPUPOBAIH MPH
HOHIKCHHOM JaBiieHuH. OCTaTKM OYMINATH C MOMOINBI0 XpoMmarorpaduu Ha cumukarene (100-200 mem cunu-
KareJb, MNeTpONeHHbIH 3¢up:stunanerar=3:1-2:1) ¢ nomxyueHuem 3THIOBOrO d3dupa  1-[meTun-[7-
(To3um)muppoo[2,3-d|mupumuaun-4-un]amMuHo | munepuauia-4-kapooHOBO# KHCIOTHI (4,10 T, BBIXOA COCTABHI
45,17%), KOTOpBIH MpeACTABIAN COOOM OnemHO-xenToe TBepaoe BemecTo. 3Hauenue C,oH,Ns;O,S [M+H]"
458 paccuursiBany ¢ ucnoab3oBanueM MS ESI u oHo cocrasuio 458.

Cranmus 5.

Orunoselit 3gup 1-[MeTun-[7-(to3um)nuppono|2,3-d|mupuMuIuH-4-11]|aMUHO | munepu au-4 -kKapOOHOBOH
kucaoTsl (500,00 Mr, 1,09 MMOIB) pacTBOPSUIM B CMEIIAHHOM pacTBopHTene Terparuapodypana (10 mm) u me-
taHoaa (10 mu) u moGaBIsTH BOIHBIN pacTBOP (5 M) ruapokcuaa Hatpus (87,20 mr, 2,18 MMoIb). YKa3aHHYIO
cMmech nepememuBany B TeueHue 30 muH npu 100°C. TCX mokazaia 3aBEpLICHUE PCAKILMU. YKA3aHHYH CMECh
oxaxaamu 10 25°C 4 3aTeM KOHLCHTPHPOBATH MPU MOHWKCHHOM AaBincHud mpu S0°C. OcTatku HEHTPaTH30-
BAJIH C MOMOIIBI BOJHOTO PACcTBOpPA Pa30ABJICHHBIN COMTHOW KUCIOTHI U KOHLCHTPHPOBAIH MPU MOHKCHHOM
JaBieHud C noxaydyeHueM 1-[merun(7H-muppo:no|2,3-d|nupumunus-4-um)aMuHO |munepuaui-4 -kapOooHOBO I
KuCIOTH (400,00 Mr, HCOUMIICHHBIA MPOAYKT), KOTOPAs MPEACTABIAIA COO0H CBETIIO-KOPUYHEBOC TBEPAOC BE-
IIECTBO, H KOTOPYH HEMOCPEACTBEHHO MCIOJb30BANH B caeayromeit peakuuu. 3uadenue CsH;,NsO, [M+H]"
276 paccuuTsiBany ¢ ucnoab3oBanueM MS ESI u oHo cocrasuio 276.

Cranus 6.

1-[Metun(7H-nuppouno[2,3-d|mupumuaun-4-ua)aMuHo Jnunepuaui-4-kapoonosyro  kuciaory (150,00 wr,
544,84 mxmos) pacteopsimu B IM®PA (4 M) npu 25°C u pobassmun HOBt (88,34 mr, 653,81 mxmoms) u EDCI
(125,34 mr, 653,81 MkMO.IB). YKa3aHHYIO CMECh nepemenuBany B TeucHue 30 muH npu 25°C, 3atem 100aBIsaIH
2-aMHHOAUETOHUTPUT (60,50 Mmr, 653,81 MkMoOb, 1,20 3kB.) U TpUdTUIAMUH (220,53 Mr, 2,18 MMoub, 4,00 3KB.),
U HCIIPEPBIBHO MEPESMCIIHBAIU ¢ 00CCMICUCHHEM B3AUMOJCHCTBHA B TCUCHHE 12 4 MPH YKA3aHHOU TEMIIEPAType.
KX-MC mokazana 3aBEpIICHHE PEAKUUH. YKA3aHHYK) CMECh KOHIUCHTPUPOBATIH MPH MOHIKCHHOM JABJICHHH,
3aTeM OCTATKH OYHINATH C moMoupr BOXKX menouHoro tuma ¢ moayueHueM WX20 (35 mr, 25%). 'H ssMP
(400 MTI', meranon-dg) 0=8,12 (s, 1H), 7,14 (d, J=3,5 'y, 1H), 7,09 (d, J=3,5 T'y, 1H), 4,19 (s, 2H), 3,22 (s,
3H), 3,05-2,96 (m, 4H), 2,30 (d, J=12,0 T'u, 1H), 2,16-2,04 (m, 2H), 2,01-1,91 (m, 2H). 3nauenue C,sH;,N,O
[M+H]" 314 paccuutsiBamu ¢ ucnoassosanueM MS ESI 1 oHo coctasuio 314.
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Bapuant peanuszauuu 19.
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WX21 nosrydanu ¢ UCMOJIb30BaHUEM CIOCO0A MOTYUEHHs, AHATOTUYHOTO BapuaHTy peanusauuu 18, u He-
OUHIIEHHBIH TPOLYKT OUMINAIH ¢ ToMobio BOYKX npenapartuHoro tumna ¢ nomyuennem WX21. 'H SIMP (400
MI'u, meTtanon-dy) 6=8,08 (s, 1H), 7,13 (d, J=33 'y, 1H), 6,93 (br. s., 1H), 4,62 (br. s., 1H), 4,18 (s, 2H), 3,23
(d, J=93 I'u, 2H), 2,68 (br. s., 2H), 2,34 (br. s., 1H), 2,10-1,98 (m, 2H), 1,97-1,89 (m, 2H). 3nauyenue C,4H,7N-0O
[M+H]" 300 paccuntsiBanu ¢ ucnonszosanueM MS ESI u ono coctasuio 300.

Bapuant peanuzauuu 20.
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WX22 nonyuanu ¢ UCNOJIB30BAHUEM CIIOCO0A NMOTYUYEHUS, aHATIOTMYHOIO BapUAHTY peanusauuy 18, u He-
OUMIIEHHBIH TIPOLYKT OUMILATIH ¢ MoMoipio BAYKX npenapatusHoro Tumna ¢ noaydennem WX22. 'H SIMP (400
MI'u, meraHon-dy) 6=8,08 (s, 1H), 7,12 (d, J=33 TI'u, 1H), 6,94 (br. s., 1H), 3,94 (q, J=93 'y, 2H), 3,23 (d,
J=10,0 T'u, 2H), 2,68 (t, J=102 I'n, 2H), 2,41-2,29 (m, 1H), 2,10-1,98 (m, 2H), 1,96-1,87 (m, 2H). 3HaueHue

C4H7F5NGO [M+H]" 343 paccuuThiBasiv ¢ ucnosnb3oBaHueM MS ESI u oHo cocTaBuiio 343.

Bapuant peanuzanum 21.
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WX23 nonyuanu ¢ UCNOIB30BAHUEM CHIOCO0A NOTYUYEHHUS, aHAJIOTMYHOIO BapUaHTy peanusauuy 18, u He-
OUMIIEHHBII MPOIYKT OYMIIAIH ¢ nomouibio BOXKX npenapatustoro tuna ¢ nonyueHnem WX23. 'H SIMP (400
MTI'u, metanon-d,) 6=8,12 (s, 1H), 7,14 (d, J=3,5 'y, 1H), 7,08 (d, J=3,3 T'y, 1H), 3,95 (q, J=9.5 'y, 2H), 3,215,
3H), 3,05-2,95 (m, 4H), 2,32 (d, J=12,5 T'y, 1H), 2,17-2,05 (m, 2H), 1,94 (d, J=11,8 I'u, 2H). 3HaueHue
C5H,oF5NgO [M+H]" 357 paccumtsiBanu ¢ ucnons3osanueM MS ESI u oHo cocrasuno 357.
Bapuanrt peanuzauuu 22.
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WX24 nonyyaii ¢ UCMOJIb30BaHUEM CIIOCO0A MOJYUEHHS, aHAJIOTHYHOTO BapuaHTy peanu3auuu 18, u He-
OUMIIEHHBIH TIPOYKT OUMIIATH ¢ MoMombio BIXKX npenapatusHoro Tuna ¢ nonydennem WX24. 'H SIMP (400
MI'L, meTtanon-dy) 6=8,12 (s, 1H), 7,12-709 (m, 1H), 7,09-7,06 (m, 1H), 3,84-3,69 (m, 1H), 3,26-3,13 (m, 5H),
3,12-3,02 (m, 2H), 2,98 (br. s., 2H), 2,04 (d, J=11,3 T', 2H), 1,95-1,80 (m, 2H). 3nauenue C,sH;oFsN,O [M+H]"
3557 paccuutsiBaiiv ¢ ucnosibzoBaHueM MS ESI v oHo cocTtaBuiio 357.
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Bapmuanrt peanuzanun 23.
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Cranus 1.

Otunosbiit 3¢up 1-[mMetun-[7-(to3un)nuppono[2,3-d]nupumMuanH-4-uilaMuHo |nunepuani-4-kapOoHOBOM
kucnotsl (3,50 1, 7,65 MMosIb) pacTBOpsiiu B TeTparuapodypatne (20 mu) npu 25°C u n1obaBisin BOIHbIN pac-
TBOp (20 M) MOHOTUApaTa ruapokcuna autus (481,47 mr, 11,47 MMoJIb), yKa3aHHYIO CMeCh NepeMellBaIi B
TeueHue 3 4 npu 25°C. TCX nokaszana 3aBepllCHHE peakUU. YKa3aHHYI0 CMECh KOHLEHTPUPOBAIH MPH MOHHU-
JKeHHOM JaBieHuu npu 40°C. OcTaTKyd MOAKUCISIN BOAHBIM PAacTBOPOM paz0aBIEeHHOMN CONSHOM KUCIOTHI 10O
pH 4-5. Boanyro a3y skcTparupoBajid ¢ UcTojib3oBaHueM dtianerata (100 miix2). O6bequHEHHBIE OpPTaHu-
yeckue (ha3bl MPOMbIBAIN HACBHILLEHHBIM COJIEBBIM pacTBOpoM (20 Mit), CyIIMIN 6€3BOIHBIM CYIb(paToM HaTpus,
¢unbTpOBAIM UM KOHLEHTPUPOBAJIM TMpPU  TMOHIKEHHOM  JaBJ€HWHM C  mnodydeHuem  |-[mertun-[7-
(Tozum)mupposno[2,3-d|nupuMuauH-4-ui|aMuHO [nunepuani-4-kapOoHOBOM KUCIOTHI (3,10 T, BBIXOX COCTaBHII
94,35%), koTopas HpeicTaBisna coboil OneaHo-kenToe TBepaoe BewecTBo. 3HaueHue CroHx3NsO4S [M+H]"
430 paccuuTbiBaiu ¢ ucnoybzoBanueM MS ESI u oHo cocraBuso 430.

Cranus 2.

1-[Metun-[7-(tozum)nuppono[2,3-dmupumunuH-4-uiaMmuHo Jnunepuani-4-kapOoHoByto kucioty (2,00 r,
4,66 mmonb) u TpudTHIaMuH (706,82 Mr, 6,99 MMoib) pacTBopsii B Tosyose (100 M) u mepeMeriuBaiu B Te-
yenue 0,5 4, u 3ateM A00aBisu [a3uno(peHokcu)docopun]okcudersoncyabpoHoByto kucnoty (1,28 r, 4,66
MMoJib) rpu 25°C B 3alUTHOM aTMocdepe a3oTa U nepemelinBany B TeueHue 30 muH npu 25°C, 1 3aTeM Harpe-
Banu g0 110°C u nepemewnBanu B TeueHue 2 4. JKX-MC noka3zana 3aBeplLIeHHUe peakluuu. YKa3aHHYI0 CMeCh
oxyaxaanu a0 25°C u nobasnsiau TpeT-0yTunoblit cnupt (7,70 r, 103,89 MMonb). Yka3aHHYyI0 cMech niepeme-
muBanu B TeueHue 12 4 npu 110°C. TCX nokasana 3aBeplLIeHUE peakLud. YKa3aHHYIO CMECh OXJaXIalu 10
25°C un 3aTeM KOHLEHTPUPOBAIIM MPH MOHKEHHOM jAaBieHnu U npu 50°C. Octatku pa3basnsin Bogoit (30 mi).
BonHyio a3y skcTparupoBaiu ¢ ucnojb3oBaHueMm dTunauetara (100 miax2), oObeaMHEHHbIE OpraHUYECKUe
(ha3bl MPOMBIBAJIM HACHIILEHHBIM BOAHBIM COJIEBBIM pacTBOpoM (20 Miix2), cyluuau 6e3BOAHBIM CyJb(haToM Ha-
Tpusi, GUIBTPOBAIM U KOHLIEHTPUPOBAIN MPU MOHWKEHHOM JAaBieHUH. OCTaTKU OYHMLIAIN C MOMOLIBIO XpoMa-
torpaduu Ha cunukarene (100-200 Mew cuavkaresb, MeTponelHblil a¢up:3tunauetar=4:1-2:1) ¢ nomydyeHUEM
N-[1-[meTun-[7-(tozun)nuppono[2,3-d|mupumMuanH-4-1i|aMuHO |-4-NunepuaAnHWI |-TpeT-Oy THIKapbamara
(950,00 mr, Bbixon coctaBua 40,46%), KOTOPBIH MPenCTaBsI co0oii OJIeAHO-KENTOe TBEPIOe BEIECTBO. 3HA-
ueHne C,4H3,NgO,4S [M+H] 501 paccuuTtbiBanu ¢ ucnoss3opaniem MS ESI 1 oHo cocTaBuio 501.

Cranus 3.

N-[1-Metun-[7-(to3um)nuppono[2,3-d|mupumuanH-4-uialaMuHo |-4-nunepuAMHUI | TpeT-0y TuikapdamaT
(500,00 mr, 998,78 mxmosb) pacTBopsiiu B auxjopMerade (500,00 mr, 998,78 MkMoiib) U 3aTeM TpUPTOpYKCyC-
Hyto kucioty (500,00 mr, 998,78 MkMoJIb) 1OGABIISAIM MO KAMJIsAM. YKa3aHHYIO CMECh NEpPEeMELINBAIN B TEUCHHUE
30 muH npu 25°C. TCX noka3zana 3aBepllieHHe peakiy. Y Ka3aHHYI0 CMeCh KOHLIEHTPUPOBAIU JOCyXa NpH Mo-
HIDKeHHOM jaBjieHuu npu 40°C. [TonydeHHble ocTaTKy pacTBOpsM B Boze (10 mi1) ¥ moaLienaunBaiy TBEPIbIM
6ukapboHarom HaTpus 10 pH 9, u BomHyt0 (ha3y SKCTparupoBajy ¢ UCMOJb30BaHHEM 3TunaneTara (50 mix3).
OO0benrHeHHbIE OpraHMyeckue (Ga3bl MPOMbIBAIN HACHIIIEHHBIM BOJHBIM COJIEBBIM pacTBOpoM (20 M), cyluin
0€3BO/IHBIM CYJIb(aTOM HATpPHs U (PUIIBTPOBAIU U KOHUEHTPUPOBAIU J0CYXa MPHU MOHMKEHHOM JIaBJIEHUH C TO-
nydeHueM 1-(metun[7-(to3un-7H-nuppono[2,3-dnupumunud-4-un|nunepuann-4-amuna (400 mr, 56%), koTO-
pblit peacTaBisyl co00i CBETIIO-KOPUUHEBOE TBEPAOE BELIECTBO U KOTOPBIH HEMOCPEACTBEHHO MCMOJIB30BAIH B
caenyroueit peakuuu. 3HaueHue CoH,4NgO,S [M+H]" 401 paccuuThiBasid ¢ ucnojb3zoBanueM MS ESI u oHo
coctaBuno 401.
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Cranus 4.

1-(Metun[ 7-(to3un-7H-nupposno| 2,3-d Jmupumuaun-4-wn Jnune puaii-4-amus (400,00 mr, 998,75 MxMoIb)
pacTBOpsUIM B CMELIAHHOM pacTBopuTenie Terparuapodypana (10,00 ) u meranona (10,00 mu) u mobasmnsiiu
BOAHBIN pacTBOp (5 mMu1) runpokcuaa Hatpus (79,90 mr, 2,00 MmmMosb). YKka3aHHYIO cMeCh MepeMellBaIi B Teue-
Hue 1 4 npu 100°C. XKX-MC nokasana 3aBeplieHHe peakiyi. YKa3aHHYI0 CMECh KOHUEHTPUPOBAIW MPHU MOHU-
*keHHOM naBjieHuu npu 40°C, octatku pacTBopsyid B Bojae (10 M) U JOBOAWIM C MOMOIIbIO BOAHOIO pacTBOpa
pa30aBIeHHBIN COJITHOM KUCIOTHI 10 pH 9, U KOHIEHTPHUPOBAIH NMPH MOHWKEHHOM JABJICHUH C TIOJTy4YeHUEM |-
(metun(7H-nupposno|2,3-djmupuMunun-4-un)amuHo )nunepunmin-4-amuaa (300 Mr, HEOUYHWILEHHBIH MPOAYKT),
KOTOPBIil MPECTaBIsT CO00 CBETIIO-KOPHUYHEBOE TBEPIOE BEUIECTBO U KOTOPBIN HEMOCPEACTBEHHO HCIIOJIB30-
BaJiu B cienyrolued peakuuu. 3Hauenue Ci,H gNg [M+H]+ 247 paccuutbiBasiu ¢ ucnoyibzoBanueM MS ESI u oHo
cocraBuiio 247.

Cranus 5.

2-1luaHoykcycHyto kucnoty (49,73 wmr, 584,63 mkmonb), HOBt (78,99 wmr, 584,63 mkmonb) u EDCI
(112,07 mr, 584,63 mxmoub) pactBopsiin B JIM®DA (4,00 mir). YkazaHHyro cMech nepeMerinBaiy B Tedenue 30
MuH nipu 25°C, u 3atem nobasnsnu 1-(metun(7H-nuppono[2,3-d|nupumMuanH-4-1i)aMuHO )Tunepuani-4-aMuH
(120,00 mr, 487,19 Mkmosb) u TpudTUIaMuH (98,60 Mr, 974,38 MKMOIb), U 3aTEM yKa3aHHYHO CMECh MepeMEIIN-
Bajiu B TeueHue 24 4 npu 25°C. JKX-MC nokazana 3aBepllieHUe peakuH, YKa3aHHYI0 CMECh KOHLUEHTPHUPOBAIU
Jocyxa MpH MOHMKEHHOM JABJICHUU M Npu Temneparype Huke 70°C; v MmojiydeHHbIe OCTaTKU OYMINAIU C T10-
Moturpto BOXKX menouynoro tumna ¢ nmoimyderneM WX25 (25 mr, 35%). 'H sIMP (400 MTI'u, metaHona-d;) 6=8,12
(s, 1H), 7,11 (d, J=3,5 'y, 1H), 7,07 (d, J=3,3 T'u, 1H), 3,75 (br. s., 1H), 3,23 (s, 3H), 3,13-3,04 (m, 2H), 2,99
(br. s., 2H), 2,06 (d, J=10,0 I'u, 2H), 1,96-1,81 (m, 2H). 3nauyenue C;sH;oN;O [M+H]+ 314 paccuuTbiBaIu C UC-
noJsi3oBanueM MS ESI u oHo cocrasuso 314.

BapuaHt peanuzauuu 24.
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Cranus 1.

PtO, (3,00 r) moGaBnsinu K METaHOJIBHOMY pacTBopy (200 M) METHI-6-METHIMUPUANH-3-KapOoKkcuiara
(18,00 r, 119,08 Mmmonb) u 3aTem noGaeisuiu Boxy (10 mir) U consHyro kucioty (20 mi); B atmocdepe H, (50
psi) peakunoHHsIi pacTBop HarpeBaiu A0 S0°C u nepemerrBanu B TeueHue 15 4. TCX nmokazana, 4To peareHTbl
OBUIH TOJIHOCTBIO U3PACXOIOBAHBI;, 3aTEM TBEPAOE BEIIECTBO QIIBTPOBATH U QUIBTPAT KOHLUEHTPUPOBAIH MPU
MOHMKEHHOM JaBJI€HUU, OCTATKU pacTBOpsuiv B Tosyosie (100 mi), 3aTeM pacTBOPUTENb TOJYOJ CYLIWIU Bpa-
LUIEHHeM C TIONY4YeHHEM METHI-6-MEeTHIMUIePHanI-3-kapOoKcuiara, KOTOPbIii MpeACTaBisi co0oi xKenToe
macnsauctoe Berectso (18,00 r, Beixon coctaBua 96,15%). 3Hauenne CgH sNO, [M+H]" 157 paccuuTsiBam ¢
ucnonszoBaHreM MS ESI u oHo cocraBuno 157.

Cranus 2.

Mertun-6-metunnunepuaui-3-kapookeunar (25,00 r, 159,02 mmorb) pacTBopstii B Bozae (50 mut) u nens-
Ho#t ykcycHoit kucnore (100 mut), u BonHbIi pacTBop (50 M) HUTpuTa Hatpus (21,95 r, 318,05 Mmonb) MenseH-
HO no6aeisuid npu 0°C; peakUHOHHBINH pPacTBOP MepeMelIMBaIl B TeYeHHUE | 4 MpH KOMHATHOW Temmeparype,
pazbassiiu atustaueraroM (100 M) 1 Bomoit (50 MuT), U 3aTeM pa3nesNsin; BOAHbBIN CJIO 3KCTparupoBajiu C UC-
nonb3oBaHueM stunanerara (100 mix2), oObeAMHEHHbIE OpraHUYECKHe CIIOW MPOMBIBAIM HACHIILIEHHBIM COJIe-
BbIM PaCTBOPOM, CYLIMJIH CyJIb(aTOM HATpHs, GUIBTPOBAIM U KOHLIEHTPUPOBAIIU NP MOHMKEHHOM JABJICHUH C
NOJTy4€HHUEM HEOUYHILEHHOTO MPOAYKTa, KOTOPBIN OYMIIAIM C MOMOILBIO KOJIOHKH C CHIMKaresneM (MeTpoJieitHbIi
sdpup:aTHnanetar=10:1), ¢ nonxyuyeHHEeM MeTHI-6-MeTuI-1-HUTPO30-NUnepuann-3-kapookcusara, KOTOpbIii
npeacTanisn coboif sxenroe MacisHUcToe BemecTBo (20,00 r, Beixon cocraBui 67,54%). 3nauenue CgH 4N,O;
[M+H]" 187 paccuursiBanu ¢ ucnonbzopanuem MS ESI u oHo cocTaBuno 187.

Cranus 3.

MeTun-6-meTuin- 1 -HuTpo3o-nunepuauia-3-kapookcunar (21,00 r, 112,78 MMonb) M LMHKOBYIO TbUIb
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(36,87 r, 563,90 MMoJBb) pPacTBOPSAIM B BOAHOM MeTaHOJbHOPM pactBope (1100 mur) U MeUIeHHO MO KaruisiM
n00aBasIM JeAsHyo YKcycHyto kuciaoty (100 ma) mpu 0°C, rae BHYTPEHHIO TeMIlepaTypy MOAAEpKUBaIU
Huxke 5°C, 3aTeM yKa3aHHYIO cMech nepemeiirBanu B TedeHue 1 4 npu 0°C. [locne yero pacTBOpUTENb KOHLIEH-
TPUPOBAIH MPU NMOHIKEHHOM JaBJICHUH, U 3aTE€M PEaKLMOHHBIH PacTBOP JOBOIHMIIM C IMOMOIIBIO HACBHILIIEHHOTO
pactBopa OukapOoHara HaTpus 10 pH 7, u 3areM skcTparupoBasiv ¢ MCnosib3oBaHueM 3Tunauerara (200 miax3).
OObenMHEHHbIE OpraHHYeCKHe CIIOM CYIIMIM M KOHLIEHTPHUPOBAJIM C TMOJYYEHHEM METHI-1-aMUHO-6-
METHIIMUIIEPUINI-3-KapOoKcHIaTa, KOTOPhIM NpeacTarisi codol xentoe macisHuctoe Bemectso (18,00 r, BbI-
xon coctaBua 92,67%). 3Hauenue CgH sN,O, [M-i-H]+ 173 paccuutbiBanu ¢ ucnodibzopanueM MS ESI u oHo
coctaBuiio 173

Cranus 4.

Mertun-1-amuHo-6-MeTunnunepuaun-3-kapookcunar (15,00 r, 46,16 wmmons) wu  4-xjop-7-
(tozum)nmupposno[2,3-djmupumuans (20,00 r, 64,99 MMone) pacTBOpsuTd B pacTBope nauokcana (200 mi) U mo-
GaBisii TBepabIid kapOoHar uesus (15,04 r, 46,16 Mmouis) B 3amMTHOMH aTMocdepe azora rpu 20°C; peakuyoH-
Hbli pacTBOp HarpeBayiu 10 110°C u nepememinBany B TeueHue 20 4. YkazaHHyto cMech oxiaaxaanu 1o 20°C u
pacTBOpUTENb KOHLEHTPUPOBAIM A0CYXa MPU MOHKEHHOM JaBjieHUH. OCTaTKW OYMIIAIU C TOMOLIBIO XpoMa-
Torpadud Ha cuiMkarene (metpoJsieliHbli 3dup:dTHnauerat=1:1) ¢ noayuyeHueM MeTUI-6-meTui-1-[[7-
(Tozum)nuppodio[2,3-d|mupumMunuH-4-unlamuHo |nunepunun-3-kapookcunara (3,50 r, Berxoa coctasui 17,10%),
KOTOPBIi TIpeacTaBNsa coboii Genoe TBepaoe BemecTro. 3HaueHue C, HosNsO,S [M+H]™ 444 paccuursiBany ¢
ucnoyszoBaHreM MS ESI u oHo coctaBuio 444.

Cranus 5.

NaH (288,80 7,22 mmoub) no6asnsiiu B TT'® (50 M) pactBop MeTUA-6-MeTHI- 1 -[[7-(To3un)nupposo[2,3-
d]mupumunuH-4-un]amuHo Jnunepuaui-3-kapéokcunara (1,60 r, 3,61 MMosp) B 3amMTHON aTMocdepe a3ora
npu 0°C; ykazaHHy10 cMech nepememuBaiy B TedeHre 20 muH npu 0°C, u no karutaM nodasisiu Mel (1,02 1,
7,22 MMout), ¥ 3aTeM nepeMerirBany B TedeHue 1 u npu 20°C. XKXMC nokasana 3aBepuieHue peakiuu. Peak-
LHOHHBIH PacTBOP BBUTMBAJIM B cMemaHHbIil pactBop JAXM (50 mut) u Bogs! (50 mut), U 3aTeM OTCTaWBaIM IS
pasneneHus cioeB. BonHyto ¢a3y skcrparupoBanu ¢ ucnojbszoBaHuem JIXM (50 max3). OObenuHEeHHbIE opra-
HUUYecKue (a3bl MPOMBIBAJIM HACHILLIEHHBIM COJieBbIM pacTBopoM (100 mut), cymunu 0e3BOAHBIM CyJb(aToM Ha-
Tpusl, PUIBTPOBANHM U KOHUEHTPUPOBAJIM JI0CyXa MPHU MOHMKEHHOM JAaBieHUH. OCTaTKM OYMLIAIM C MOMOLIBIO
xpomaTorpaduu Ha cuiukarese (nerposielinbiii a¢up:atunauerat==10/1-1/1) ¢ nosyuyeHueM MeTHUI-6-MeTUII-1-
[MeTun-[ 7-(To3un)nuppoio[ 2,3-d|mupuMunuH-4-un)amuHo | nunepuaui-3-kapookcunara (1,50 r, BeIxon cocra-
Bua 90,81%), kKoTOpBIi NpencTapysay codoii kenroe TBepaoe BeuiecTBo. 3HaueHue C,Hy7NsO4S [M-er]+ 458
paccuuThiBaJIM ¢ Ucnosb3oBaHueM MS ESI u oHo coctaBuiio 458.

Cranus 6.

NaOH (656,00 mr, 16,40 mmounb) no6aensnu B cMewmanHbiii pactBop TI'® (20 mi) u Boas! (10 mi1) U me-
TUIT-6-MeTHI- 1 -[MeTu-[ 7-(To3um)nupposno| 2,3-d ] mupuMu nuH-4-un)amuHo munepuani-3-kapdokcunara (1,50 r,
3,28 mmous) npu 20°C; 1 peakUMOHHBIH pacTBOp HarpeBanu 10 60°C u nepemermnBaiu B TedeHue 15 4. Jlobas-
nsiin MeOH (10 M) 1 3aTem yka3aHHyro cMech HarpeBaiu 10 80°C u nepememunBanu B TedeHue 3 4. JKXMC
nokasajia 3aBeplleHHe peakluuu. YKa3aHHyl cMech oxyaxnanu no 20°C, noeoaunu ¢ nomoiusto HCI (6 M) no
pH 7, u 3areM KOHLEHTPUPOBAIM NpPU TMOHWKEHHOM JIaBJICHHUHU C MOjydeHueMm 6-merun-1-[merun-(7H-
nupposio[2,3-d]nupumMuaun-4-uin)aMuHO |munepuani-3-kapooHoBoii kucaotel (1,80 r, HEOUHMIIEHHBIH MPOIYKT),
KOTOpas MpeJcTaBnana coboii Genoe Tepaoe BewecTBo. SHauenne Ci4H;oNsO, [M+H]" 290 paccuuTsiBany ¢
ucnosszoBaHueM MS ESI u oHo cocraBuio 290.

Cranus 7.

EDCI (331,28 mr, 1,73 mmonb) 1 HOBt (233,51 mr, 1,73 MMounb) no6asnsiu B pactBop MDA (5 mi) u 6-
meTu-1-[metun-(7H-nupposno[2,3-d|nupumMmuanH-4-ua)aMUHO |TUNepuaAnII-3-kapOoHOBOM KHCIOTHI (250,00 mr,
864,07 MkMonb). YKazaHHYIO CMeCh MepeMellnBajd B TedeHHMe 5 MuH mnpu 20°C, 3atem nobapnsnu 2-
amuHoaueTroHuTpun (72,67 mr, 1,30 mmons) u TEA (437,18 mr, 4,32 MMoub), M yKa3aHHYIO CMECh MepeMeLIn-
Banu B TeueHue 15 4 mpu 20°C. JKXMC noka3zana 3aBeplieHHe peakLMH. YKa3aHHYI cMech (DUIBTPOBAIM U
oumiiany ¢ nomoinesio BOXKX npenaparusHoro tuna (kucnsie ycious: 0,1% TFA) ¢ nomyuennem WX26: N-
(umanometun)-6-metui- 1 -[merun(7H-nupposo[2,3-d]nupuMuanH-4-un)amuHo [nunepuaui-3-gpopmamuna (61,95
MT, BbIxoa coctaBui 21,90%). '"H iMP (400 MTI'u, metanos-dy) 6=8,48 (s, 1H), 7,47 (d, J=3,6 'y, 1H), 7,01 (d,
J=3,6 T'u, 1H), 4,25-4,35 (m, 2H), 3,59 (s, 3H), 3,17-3,24 (m, 1H), 3,09-3,16 (m, 1H), 2,99-3,08 (m, 1H), 2,95
(br. s., 1H), 2,04-2,14 (m, 1H), 1,78-1,96 (m, 2H), 1,45-1,59 (m, 1H), 0,99 (d, J=6,4 'y, 3H). 3HaueHue
Cy6H,N,O [M+H]" 328 paccuursiBanu ¢ ucrions3obanuem MS ESI u oHo coctaBuio 328.

BapuaHT peanuzauuu 25.
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6-Metun-1-(metun(7H-muppon|2,3-d [mupumuans-4-un)aMuHo )-N-(2,2,2-Tpu TOpI THIT ) TUTTE PUTAIT-3 -
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Cranus 1.

EDCI (331,28 wmr, 1,73 mmoss) 1 HOBt (233,51 mr, 1,73 MmMouib) no6asinsnu B pactBop JIM®DA (5 M) u 6-
MeTHI- 1 -[MeTun-(7H-nupposo[2,3-d jnupuMuaiH-4-uin)aMHO | TUne puani-3-kapOooHoBoi kucaoTel (250,00 mr,
864,07 MKMOJB), YKa3aHHYIO CMeCh MepeMelnBaii B TeueHue 5 MuH npu 20°C, u 3atem noOammsuu 2,2,2-
Tpudropaueronntpuin (128,38 mr, 1,30 mmosis) u TEA (437,18 mr, 4,32 MMOJIb); yKa3aHHYIO CMECh MepeMeLIH-
Bain B Teuenue 15 u npu 20°C. XKXMC nokazana 3aBeplleHHe peakUuH. YKa3aHHYIO cMech (MIbTPOBAJIM U
ouninanu ¢ nomoimesio BOXKX npenapatueHoro tumna (kucibie yciaosus: 0,1% TFA) ¢ nonyyennem WX27: 6-
metui-1-(metun(7H-muppon|2,3-dnupumuamnn-4-un)amMmuHo)-N-(2,2,2-tpudropaTin) nunepuani-3-popMammuia
(81,80 mr, BbIXOJ cocTaBui 25,56%). 'H SIMP (400 MI', meTanosn-dy) 5=8,88 (br. s., 1H), 8,46 (s, 1H), 7,45 (d,
J=3,6 I'y, 1H), 6,99 (d, J=3,6 'y, 1H), 4,10-4,27 (m, 1H), 3,86-4,02 (m, 1H), 3,58 (s, 3H), 3,09-3,21 (m, 2H),
2,98-3,08 (m, 1H), 2,96 (br. s., 1H), 2,10 (d, J=13,6 I'y, 1H), 1,76-1,97 (m, 2H), 1,42-1,57 (m, 1H), 0,98 (d,
J=6,0 T'n, 3H). 3nauenne C,4H;oFsNO [M+H]" 345 paccuursisany ¢ ucnonb3osanueM MS ESI u oHO cocTaBu-

7o 345.
Bapuant peanuzaiyu 26.
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Cranus 1.

NaOH (270,00 mr, 6,75 mmonb) no0aisiiu B cMetnanHbiii pacteop TT'® (20 mur) u Boas! (10 M) 1 MeTHII-
6-meTu- 1 -[MeTui-[ 7-(To3un)mupposio[2,3-d |JnupuMu auH-4-1n)aMmuHO | munepuaui-3-kapookcunata (600,00 mr,
1,35 mmonb) npu 20°C; ¥ peakLMOHHBIH pacTBOp HarpeBaiu a0 60°C v nepemMellnBaiu B TeUeHUe 2 4. 3aTeM
no6aeiisi MeOH (10 mut), Harpeanu 1o 80°C u nepeMeriviBanu B TeueHue 2 4. JKXMC noka3zana 3aBepiiueHue
peakuuu. YKa3zaHHy10 cMech oxnaxaanu 1o 20°C, noBoauiu ¢ nomoiusto HCI (6 M) no pH 7, u 3ateM KOHILIeH-
TpUpOBaIM B  BakyymMe C  mody4yeHueM  6-mertui-1-[metun-(7H-nuppono[2,3-d|nupumunns-4-umi-
aMUHO )TUMepuaAni-3-kapooHoBoii kucaoTsl (600,00 Mr, HEOUHILIEHHBII MPOIYKT), KOTOpast MpeaCcTaBisiia coOoi
6enoe TBepaoe BemiecTBo. 3HaueHne Ci3H 7NsO, [M+H]" 276 paccuuThiBaiu ¢ McnoJibzoBaHueM MS ESI u oHo
cocraBuiio 276.

Cranus 2.

HATU (513,77 mr, 1,35 Mmoab) aobasasind B pactBop IAM®PA (5 ma) u 6-metun-1-(7H-nupposno[2,3-
d]nupumMuanH-4-1a-aMUHO ) IUNEepUAUII-3-KapOoHoBOH KHcaoThl pu 20°C; peakLMOHHbIH pacTBOP MepeMeLIt-
BaJI B TEYCHUE 5 MUH, U 3aTeM J00aBisuiM 2-aMuHOaneToHuTpun (56,82 mr, 1,01 mmone) u TEA (341,82 wr,
3,38 MMmoub), u nepemernBanu B Tedenue 1 4 npu 20°C. JKXMC noka3zana, 4T0 HCXOHOE ChIpbe ObLIO MOJHO-
CThIO U3PaCX00BaHO. YKa3zaHHYIO cMech BbltHBaM B JIXM (50 mu) u Bogy (10 mut), opraHuueckue ¢a3sbl mpo-
MBIBAJIU HACBILEHHBIM COJIEBBIM pacTBOpoM (50 Miix3), 3aTeM OpraHM4YecKHii cyioil Cymuin 0e3BOAHBIM CYJib-
(atom HaTpus, GUILTPOBATM U KOHLIEHTPUPOBAJIM MPH MOHWKEHHOM JIaBJICHUHU C MOJYyYeHHEeM HEOUYHLIEHHOTo
NpoAyKTa, KOTOPbIi ouuiany ¢ nomousto BOXKX npenapatuBHoro tuna (wenounsie ycnosus: 0,1%NH;.H,0)
¢ nonyyenuemM WX28: 2-metun-7-(7H-nupposno[2,3-d|nupumMuaun-4-un)-1,7-nuazabuumkio[3.2. 1 Jokran-6-oHa
(12,30 mr, Bbixoa coctaBui 7,08%). 'H SIMP (400 MI'u, DMSO-ds) 6=8,50 (s, 1H), 7,39-7,46 (m, 1H), 6,67-
6,74 (m, 1H), 5,78 (d, J=5,6 T'u, 1H), 3,81 (dd, J=4,0 11,2 I'u, 1H), 2,20 (t, J=1,2 'y, 1H), 1,96 (dd, J=3,2, 6,0
I'y, 2H), 1,59-1,82 (m, 2H), 1,47 (q, J=1,2 I'y, 1H), 0,96 (t, J=1,2 'y, 1H), 0,64 (d, J=6,8 I'u, 3H). 3HaueHue
C3H;sNsO [M+H]" 257 paccuntsiBanu ¢ ucronb3opanueM MS ESI u ono coctaBumno 257.

-28 -



036122

Bapuanr peanuzanum 27.
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Cranus 1.

TpeT-byTun-N-(1-Hutpo3o-3-nunepuanauin)kapoamat (5,00 r, 21,81 MMonb) u muHKOBYIO nbuIb (7,13 T,
109,05 MMoJ1B) pacTBOpsUIH B 6€3BOMHOM MeTaHoue (30 MJT), 1Mo KaruisaM J100aBIIsUd JIEASHYIO YKCYCHYIO KHCIIO-
Ty (30 M) npu -10°C; 3aTeM JeITHYI0 YKCYCHYIO KHCJIOTY IO KaruisiM 100aBisiv B TedeHue | 4, ykazaHHYIO
cMmech nepemerrBany B teueHue 30 MuH npu -10°C, u 3atem HarpeBanu 10 25°C U nepeMelnBaiy B TeUeHue 2
4. TCX noka3aina 3aBeplieHre peakuyu. TBepable BeuiecTBa OT(UIBTPOBBIBANN U OCTATKH KOHLEHTPUPOBAIN
MpU MOHIKEHHOM JaBJIEHUH, 3aTeM 100aBiIsau Boay (5 MJ) U BOAHYIO (pa3y JOBOAMIIM C MOMOIIBIO HACHILLIEH-
Horo pactBopa 6ukap6oHaTa Hatpus (100 mu) o pH 8-9, 3atem skcTparpoBail AUXJIOPMETaHOM:METaHOJIOM
(5/1; 50 mnx3). O6benuHeHHbIE OpraHuveckue (ha3bl MPOMBIBAIN HACHIIEHHBIM BOAHBIM COJIEBHIM PACTBOPOM
(50 M), cymunau 6e3BOJHBIM CyIb(GaToM HATpusl, GUIBTPOBAIM U KOHUEHTPUPOBAJIM MPU MOHWKEHHOM JaBJje-
HUM C mosyuyeHueM TpeT-0yTun-N-(1-amuHo-3-nunepuaunun)kapdamara (1,80 r, HEOUHIEHHBIH MPOAYKT), KO-
TOpPBIN MPenCcTaBIIsI cCOO0H CBETIO-KOPUYHEBOE MAC/ISIHUCTOE BELIECTBO U KOTOPBI HEMOCPEACTBEHHO HCIONb-
30BaJId B Cliefytollel peakuuu 0e3 onoJHUTeNbHOM ouncTku. 3HaueHue CioHy N;O, [M+H]" 216 paccuuThiBa-
1 ¢ ucnons3oBanueM MS ESI 1 oHo coctaBuno 216.

Cranus 2.

TpeT-byTun-N-(1-amuno-3-nunepununui)kapéamar (1,80 r, 836  wmmonab) wu  4-xnop-7-
(Tozum)mupposno[2,3-d]nupumunuH (2,83 1, 9,20 MMOIIB) pacTBOPSUIH B pacTBOpe AuxyopMmeTana (20 Mi), u 0-
GaBysin TpUdTHAaMuH (2,54 T, 25,08 MMonb), 3aTeM peakLMOHHBII pacTBop HarpeBanu 10 60°C u nepemeniu-
Banu B TeueHue 10 4. JKXMC nokazana 3aBeplleHUe peakUMU. YKa3aHHYI0 CMech oxJiaxaanu 1o 25°C u pac-
TBOPUTEb KOHLEHTPUPOBAIHU 10CyXa MPU MOHIKEHHOM JaBieHuU. OCTaTKU BblIMBaNU B Boay (20 MJ1), BOIHYIO
(hasy sKcTparupoBalid ¢ UCTIONIb30BaHUeM dTuanetara (30 Mix3), oObeqMHEHHbIE OpraHUuecKue (a3bl MPOMBI-
BAJIM HACBILIEHHBIM COJIEBBIM pacTBOpoOM (15 Mix2), cymnnu 6e3BOJHBIM CyIb(paToM HaTpUs U (GUILTPOBAIU U
KOHLIEHTPUpOBaJIM B BakyyMme. OCTaTKu OYMINAIM C MOMOIIbIO KOJOHOYHOHM Xpomarorpaduu Ha cUIIMKarese
(muxnopmertan/aTunauetar=5:1/3:1) ¢ nonyuenueM tpet-6yTun-N-[1-[[7-(To3un)nupposno[2,3-d]jnupumuaun-4-
WI)aMUHO|-3-nunepuauiJkapbamara, KOTOPbIH MpeacTaBisii co00# *enToe BCIEHEHHOE TBEPAOE BELIECTBO
(1,83 1, BbIx0A cocTaBun 43,18%). 3HaueHne Cp3H;0NqO,S [M+H]" 487 paccuuThIBaIM C UCMOJIb30BaHUEM MS
ESI u oHO cocTaBuiio 487.

Craaus 3.

PactBop Ttpet-OyTun-N-[1-[[7-(To3um)nupposno[2,3-dmupumMuaun-4-un)aMuHo | -3 -nunepuaui | kapdamara
(1,80 r, 3,70 Mmmomnb) (25 M) Mo KarisiM A00aBJIsUIM K CYCNeH3MH TeTparuapodypana (25 M) ¢ paCTBOPEHHBIM
ruapuaoM Hatpus (60%, 162,80 mr, 4,07 mmoinb) npu 0°C. Vka3zaHHYIO cMeCh NepeMelnBaiu B TeueHue 30
MHUH B 3alMTHOU atMmocdepe azora npu 0°C, 3arem mo karuisMm no6aeisiu Metunionun (577,70 mr, 4,07
MMoub). [Tocse nosHoro noGaBieHHs MO KaruiiM MEeTHIIHOAMAA PeakLMOHHBIH pacTBOP HarpeBalu 10 HOpMallb-
HOIt TeMmepatypbl U nepemeruBany B TedyeHue 1 u. JKXMC nokasana 3aBeplieHHe peakLud. YKa3aHHYI0 CMeCh
racuJid HacbhIIIEHHBIM PacTBOPOM Xjopuia aMMoHus (10 M) U 3KCTparupoBajy ¢ UCTOJb30BaHUEM dTHUALeTa-
Ta (30 Mnx2). OObenUHEHHbIE OpraHu4Yeckre (asbl MPOMBIBAIM HACHIIEHHBIM COJIEBBIM pacTBOpoM (15 mi),
Cylnau 6e3BOIHBIM CyJib(aTroM HaTpus, GUIbTPOBANIM U KOHLEHTPUPOBAIM B Bakyyme. OcTaTKU OYMILAIU C
NOMOILLBIO XpoMaTorpapuu Ha cuaukarene (neTposielHsiit a3¢up:3Tuianetar=3:1) ¢ nonydyeHueM Tper-0yTui-N-
[1-[meTun-[7-(To3um)nuppono[2,3-dnupumuann-4-unJamuno]-3-nunepuauHui|kapdamata (900,00 Mmr, BbIXOZ
coctaBunl 48,59%), koTophlii mpeacTaBisd cOOOH CBeTJIoe BCIEHEHHOE TBEPIOE BEILECTBO. 3HAYCHHE
C,4H3,NqO,S [M+H]" 501 paccuuTthiBanu ¢ ucrnosnb3oBaHueM MS ESI 1 oHo coctaBuio 501.

Cranus 4.

Consanyro kucnoty/auokcad (20 mu) no6aensiu B pactBop AXM (5 mia) u Tpet-0yTun-N-[ 1-[merun-[7-
(Tozum)nuppono[2,3-d|nupumMuauH-4-unlamuno | -3 -nunepuauHui | kapéamata (900,00 mr, 1,80 Mmoss) mpu 0°C,

-20 -



036122

3aTeM yKa3aHHYIO cMech HarpeBanu a0 30°C u nepemernrBaiu B TeueHue 1 4. TBepaoe BemecTBo o6pazoBasioch
u TCX nokaszana 3aBeplI€HUE peakLUU. Y Ka3aHHYI0 CMECb KOHLUEHTPUPOBAIU MPU MOHUKEHHOM JABJIEHUM C
nosyueHueM N-meTun-N-[7-(to3un)-7H-nupposno[2,3-d Jnupumuann-4-ui]aMuHO JTMnepuaniI-3-aMuHa  THIPO-
xyopuna (900,00 Mr, HEOUHIIIEHHBIH MPONYKT), KOTOPBIA MPEACTaBJiA] COOOM CBETIO-KOPHUUHEBOE TBEPIOE Be-
IEeCTBO. YKa3aHHBIH MPOAYKT HEMOCPEICTBEHHO MCIOJB30BAIM Ha ClieAyromeii cTaauu 6e3 OUYMCTKU. 3HaYeHHe
C,oH24NgO-S [M-i-H]+ 401, paccuurbiBanu ¢ ucnojszoBanreM MS ESI u oHo cocraBusio 401.

Crapnus 5.

N-Metun-N-[7-(to3un)-7H-nupposno[ 2,3-d|mupumunns-4-ui]aMuHO |MUNEepUIMI-3-aMMHA  THAPOXJIOPU
(400 mr, 0,9 mmousb) U MeTUI-4-0kcoMmacsHyto kucioty (159,43 mr, 1,37 MMonb) pacTBopsiu B 6€3BOIHOM
metaHoe (10 mui), u auerokcubopruapun Hatpus (388,03 mr, 1,83 mmons) noGaBasiv mapTUSIMHU MPU HOP-
MaJIbHOH Temmeparype. PeakiMOHHBII pacTBOp MepeMenBaiy ¢ odecrneueHHeM B3auMoaenCcTBHs B TeueHue 10
g npu 28°C. XKX-MC nokasana odpazoBaHHe HOBOTO NMpoaykTa. M30bITOYHBIH pacTBOPUTENb CYLIWJIU BPALIEHU-
€M, OCTaTKH BbLIMBaIU B Boay (10 mut) M HachleHHBIH pacTBOp OukapOoHaTa Hatpus (10 mit), u BogHyto azy
3KCTparupoBaliv ¢ Mcnosb3oBaHueM sTunanerata (30 Max2). O0beaAUHEHHbIE OpraHuveckue (asbl MPOMBIBAIH
HACBIIIEHHBIM BOJHBIM COJIEBBIM pacTBopoM (10 mut), cyumnu 6e3BOAHBIM CyJib(aTOM HATPHUs U QUIBTPOBAIU U
KOHLUEHTPUPOBAJIM B BakyyMe C TMoJiyueHueM MeTui-4-[[1-[Metun-[7-(Tozun)nupposno[2,3-dlnupuMunny-4-
unjamuHo]-3-nunepuaunui]amuao]6ytupata (600,00 Mr, HEOUHINIEHHBII MPOAYKT), KOTOPBIHA MPEACTABJIAN CO-
0011 *enToe MaclITHUCTOE BEIIECTBO, M KOTOPBIH HEMOCPEICTBEHHO HCIIOJIB30BANIM Ha CIEAYIOIel peakiuu 0e3
JIONOJTHUTENbHOM ouncTKU. 3Hauenue C,4H3,NqO,S [M+H]+ 501 paccuutsiBasin ¢ ucnosibzoBaHueM MS ESI u
oHo coctaBujio 501.

Cranus 6.

N-MerunnupponunonoBsiii (20 mi) pactBop Metun-4-[[1-[metun-[7-(to3umn)nupposio[2,3-dmupumunuH-
4-unlamuHo]-3-nunepuauHuijamubo]6ytupara (1,00 r, 2,00 mmouns) HarpeBanu no 140°C u nepemeruvBaiy B
TeueHre 5 4. JKXMC noka3zana 3aBeplieHHe peakUuud. YKa3zaHHYK cMech oxjaxnand g0 30°C, u BbUIMBaIM B
Boay (50 mut) 1 BogHYy!O (ha3y SKkCTparupoBaiM ¢ HCIoJib30BaHUeM dTuianerata (20 minx3). OObenuHEeHHBIE Op-
raHu4eckye (pazpl MPOMBIBAJIM HACHIIEHHBIM COJIEBBIM pacTBOpoM (10 Mix2), cymman 6e3BOIHBIM CyJb(haToM
HaTpHs, GUIBTPOBAH U KOHLUEHTPUPOBAJIH B BakyyMe. OCTaTKU OYMIIAIU C MOMOIIBIO XpoMaTorpaduu Ha CH-
nukareyie (merponeiitHsld adup:dTunauerat=3:1-1:1) ¢ nonydeHuem 1-[1-[merun-[7-(tozun)nupposno[2,3-
d]mupummnnuH-4-unlamuHo]-3-nunepuauHui | nupponua-2-oxa (385,00 mr, Beixox cocraBuis 36,97%), KOoTOpBIN
npencTasJsii coboii sxentoe TBepaoe BeuiectBo. 3HaueHue Cy3HpgNgO3S [MJrH]+ 469 paccuMTBIBAJIM C UCTIOJIb-
3oBaHueM MS ESI u oHo coctaBuiio 469.

Craaus 7.

1-[1-[MeTun-[ 7-(to3um)nupposo[2,3-d nupumMmunuH-4-unlamuHo |-3-nunepuannaui | nupponun-2-on - (100,00
Mr, 213,42 MKMOJIb) pacTBOpsIM B cMemaHHOM pacTBope MeOH (3 mu) u Boaw! (3 M) U 100aBisiu kapOoHAT
kanus (88,49 mr, 640,26 MKMoOJIB), 3aTeM yKa3aHHYIO cMech HarpeBaiu a0 80°C M nepeMennBajiy B Te4eHHe 2 .
KXMC noxkazana 3aBeplueHHE peakUuH. Y Ka3aHHYH cMmech oxyaxaaid 10 30°C M KOHUEHTPUPOBAIU I0CyXa
MPU MOHWKEHHOM JAaBlieHMH. OCTaTKU BBUIMBAJIHM B BOAY (5 MJT) ¥ BOOHYIO (ha3y IKCTparupoBalii AMXJIOpMETa-
HoM: MeTaHoJsoM (5:1, 10 Mnx3). O0beaMHEeHHBIE OpraHuyecKue (a3bl MPOMBIBAIM HACHIIIEHHBIM COJIEBBIM pac-
TBOpoM (10 Mx2), cyurmim 6e3BOAHBIM CynbdaToM HaTpus, GUIBTPOBAIH M KOHLEHTPUPOBAIH B Bakyyme. Oc-
TaTku ouniany ¢ nomoiusto BOXKX npenaparusHoro tuna (NH;.H,O) ¢ nonyyenuem WX29: 1-[1-[merun(7H-
nuppoio|2,3-d|mupuMuanH-4-1Ua)aMUHO |- 3-MUnepuanHui [mupponua-2-ona (28,00 Mr, BBIXOA COCTaBMJI
41,73%). '"H AMP (400 MI'u, MeOD-d,) 6=8,07-8,13 (m, 1H), 7,03-7,10 (m, 2H), 4,28-4,46 (m, 1H), 3,44-3,56
(m, 2H), 3,22 (s, 3H), 2,81-3,07 (m, 4H), 2,30-2,42 (m, 2H), 1,77-2,09 (m, 5H), 1,45-1,62 (m, 1H). 3nayeHue
C16H2NO [M+H] 315 paccuuTbiBasU ¢ Ucnosb3oBaHueM MS ESI u ono cocraBuiio 315.

Bapuant peanuzauuu 28.
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Cramus 1.

1-rper-By THIOKCHKAPOOHUITHPPOJI-3-KapOOHOBYO KUCIOTY (5,00 1, 23,23 MMOJb) U TPUITHIAMUH (2,82
27,88 MMoub) pacTBopsu B Terparuapodypane (100 M), 3arem srumxnopdopmuar (2,77 r, 25,55 MMmoub) 10-
0aB/sIK MO KaIuIAM B 3aIMMTHOHM armocdepe azota mpu 0°C; 3aTeM PEeaKHMOHHBIH PACTBOP MEPEMEHIMBATH B
teuenue 1 4 mpu 0°C, no6aBisaau 3TaHOIBHBIA pacTBOp (25 Ma) DMAP (56,76 mr, 464,60 MKMOJIB), 3aTEM pe-
aKUHOHHYK cMech Harpesamu 10 30°C u nepememuBanu B TeyeHue 10 u. TCX nmokasana 3aBEpILICHUE PEAKLIUH.
VYka3aHHYIO CMeCh BbUTHBAIH B BOAy (50 M) H BOAHYIO (pa3y 3KCTPAarupoBaIH C MCIOIb30BAHHEM 3THIIALETATA
(50 mnx3). O6beaAMHEHHBIE OpraHMYecKkue (pa3bl MPOMBIBATH HACHILECHHBIM COJIEBBIM pacTBOpoM (50 Mix3),
CyIIHIH OE3BOAHBIM CYyJIb(ATOM HATPHA, (PHIBTPOBATH U KOHLUCHTPUPOBAIH ITPHU MOHWKECHHOM JABJICHHH C MO-
JyYEHHEM 3THJIOBOTO 3¢upa 1-TpeT-0y THIOKCHKAPOOHUI-IUPPOI-3-KapOOHOBOH KUCJIOTHI, KOTOPBIH MPEICTAB-
111 co0oi OECLBETHOE MACITHUCTOE BEHeCTBO (5,50 T, HEOUMILECHHBIH MPOAYKT). YKA3aHHbIH MPOIYKT HEMO-
CPEACTBCHHO MCIIOJIB30BANM HA CICAYIOMICH CTaguu Oe3 MOmOJHUTETbHOH ouucTku. 3HaueHue C),H, NO,
[M+H]" 244 paccuutsiBamu ¢ ucnoas3osanueM MS ESI 1 oHO cocTaBuio 244.

Cramus 2.

CostsHyr0 KUCIOTY/nuokcaH (30 M) MEAICHHO JOOABISUIIM B pacTBOpe AuUXJIopMeTaHa (10 M) U 3THIOBO-
ro 3¢upa 1-TpeT-0y THIOKCHKAPOOHHI-MIUPPOJI-3-KapOOHOBOH KUCIOTHI (5,50 1, 22,61 MMOJIB), U PCAKLUOHHBIN
PAcTBOp MEPEMELIMBAIM B TEUCHHE 3 4 IMpH HOpMaibHOH Temneparype. TCX nokazana 3aBEpIUCHHE PEAKLHH.
VYKa3aHHYI0 CMECh KOHLECHTPUPOBAIH IPH IOHIDKCHHOM JABJICHHHM C HOJYYCHHEM THIPOXJIOPHIA ISTHII-
nuppouII-3-kapookcuaara (4,00 T, HCOYHMINCHHBIH NPOAYKT), KOTOPBIH NPEACTABIAT COOOH CBETIIO-
KOPHUYHECBOC MAC/ITHUCTOE BEHICCTBO. YKA3AHHBIH NMPOJYKT HENMOCPEACTBEHHO MCHOJB30BAIM HA CICAYHOLICH
cTaauu 6e3 A0NOIHUTEIbHOM ouncTky. 3HaueHue C,H,;NO, [M+H]" 144 paccuuThIBaIM C MCTIONL30BaHHEM MS
ESI u ono cocraBumno 144.

Cramus 3.

'uapoxnopun sruanunepuani-3-kapookcunara (4,00 r, 22,27 MMOJIb) PaCTBOPAJIH B JIEAAHOH YKCYCHOMH
kucyote (30 mu) u Boae (10 mur), u BoaHbii pacTteop (20 mut) HuTpuTa Hatpus (3,07 r, 44,54 MMOIb) O KAMJISAM
nob6aemanu B reueHue 30 mun npu 0°C. B Teyenue 3Toro nmepuoaa remneparypy noaaepskusanu Hwke 0°C. Pe-
AKI[HOHHYIO CMECh nmepemenmBany B TeyeHue 1 1 npu 0°C, 3arem Harpesamu A0 30°C u HENPEPHIBHO MepeMe-
mmBaM B TeueHue 1 4. TCX (PE: stunanerar=5:1) nmokaszana, 4To HCXOJHbIC BEINECTBA OBLIH MOJHOCTBIO H3-
pacxoaoBaHbl. PeakiiMOHHBIH PacTBOP BBLIMBAIM B BoAy (30 MJI), M 3aTEM IKCTPArHPOBAIU C MCNOIb30BAHHEM
srunanerara (50 Max3). OObCAMHCHHBIC OPraHUYCCKUE (ha3bl MPOMBIBAM HACHILCHHBIM PACTBOPOM OUKap0Oo-
Hata HaTpuA (20 Mix3) M HACBIICHHBIM COJEBBIM pacTBOPoM (20 Mix2), cymuau Oe3BOIHBIM Cyib(aToM Ha-
Tpus, (PUIBTPOBATH U KOHLUECHTPUPOBAIH NMPU MOHMKCHHOM jAaBiecHHH. OCTATKM OYHMINAIM C HCIOJb30BAHHEM
KOJIOHOYHOH Xpomarorpaduu Ha CHIHKarene (MeTponeiHelid 3dup:aTuaanerat=3:1) ¢ MoJy4YeHHEM 3THIOBOTO
3pupa 1-HUTPO30-MHUPPOTHAUI-3-KAPOOHOBOH KHCIOTBI, KOTOPBIH MPEACTABIAT COOOH CBETJIO-KOPHUHEBOE
MACIIHUCTOE BemecTBo (2,40 r, BeIX0A cocTaBun 59,45%). 3nauenue C-H;,N,O; [M+H]" 173 paccuuThiBaiu c
ucnoap3oBanueM MS ESI u ono cocrasumno 173.

Cranus 4.

OtunoBeii 3¢up 1-HUTPO30-MUPPOIMANI-3-KapOOHOBOH KHCIOTHI (2,40 T, 13,94 MMOJIB) MU LHHKOBYIO
neLIb (4,56 T, 69,70 MMOJTB) PacTBOPSIH B OS3BOAHOM pacTBOpe MeraHoya (15 mur), 3aTeM peakIMOHHBIN pac-
TBOP oxJakaamu 10 -10°C, u IeaTHYH YKCYCHYRO KHCIOTY (15 MIT) MEAICHHO 10OAB/ISUIM MO KAIIAM B TCUCHUE
30 mMuH. PeakuuoHHbIH pacTBop nepememnnBany B Teuenue 30 muH mpu -10°C, HarpeBamu mo 30°C u nepeme-
mmBamu B TeucHUe | u. TCX mokasana 3aBeplICHHE peakuuu. TBEpAOE BEIUECTBO OT()HIBTPOBLIBAIM H (PUIBT-
par KOHLEHTPUPOBAIH IMPH MOHIDKCHHOM JABJICHHH C IOJYyYCHHEM HEOUYHMIICHHOTO MPOAyKTa. HeouwuineHHbIH
NpoayKT pacTBOps B Boae (10 mur), BoaHyro (hady HEHTPATH30BaIH HACBIIICHHBIM TBEPABIM OHKApOOHATOM
Hatpus 10 pH 7-8, u skcTparupoBanu auxiaopMeTaHoM: MeTaHoaoM (5:1, 200 mux2). OObEIMHEHHBIE OpPraHUye-
cKue (pa3bl MPOMBIBAIH HACHIIICHHBIM COJIEBBIM PAcTBOPOM (50 Mix2), cymnian O€3BOAHBIM CYIb(ATOM HATPHS,
(UIBTPOBAIM U KOHLUCHTPHPOBAIUM B BAKYYME C MHOAYYCHHEM 3THJIOBOrO 3¢upa 1-aMHHONHPPOIMIUI-3-
KapOoHOBOH KHCIOTHI (1,60 T, HEOUMINEHHBIH MPOAYKT), KOTOPBIH MPEACTABIISI COOOH CBETJIO-KEITOE MAaCI-
HHCTOE BEILECTBO. YKA3aHHBIA IMPOTYKT HEMOCPEACTBEHHO MCIIOJIb30BAIH HA CICIYIOLICH CTAAUH O€3 OUHCTKH.
3unauenue C-H;N,O, [M+H]" 159 paccuursisau ¢ ucnoassosanueM MS ESI u oHo cocrasuio 159.

Cramus 5.

OrunoBeiii 3¢up 1-amuHONMpPpOIMAMI-3-KapOoHOBOH kuCIOTHI (1,60 r, 10,11 Mmoms) u 4-xmop-7-
(tro3um)muppoo[2,3-d]mupumuaun (3,42 1, 11,12 MMO0IB) pacTBOpAIH B pacTBope auxyopmeraHa (20 mi), u
nobasmsiny tpuatuaamuH (3,07 T, 30,33 MMOIIB), 3aTEM peakUHMOHHBIH pacTBop HarpeBaau A0 60°C u mepeme-
mmBamm B TeueHue 10 4. XKXMC nokasana 3aBEpLICHHE PEAKUMU. PaCTBOPUTENb CYIIUIH BPAIICHHEM, OCTATKH
BBITHBATH B BOAy (20 Mu1) ¥ BOAHYIO (ha3y IKCTPArupoBajIy C HCHOJIb30BaHHEM 3THiauerara (20 mux3). Obbe-
JUHECHHbIE OPraHMYeCKUE (pa3bl MPOMBIBAIH HACBIIICHHBIM COJIEBBIM PAacTBOPOM (15 mMux2), cymmmm 6e3BOAHBIM
cyabdaroM HaTpus, GUIBTPOBANH H KOHLEHTPHPOBAIHM JOCYXA NMPHU MOHWKCHHOM JaBJcHUU. OCTaTKH OYHILNAIH
C MOMOINBK) KOJIOHOYHOM XpoMaTorpaduu Ha CHIMKAreje (IuUXaopMeTaH:3Tuianerar=>S:1-3:1) ¢ moayueHueM
atunoBoro 3¢upa 1-((7-ro3un-7H-nmuppono[2,3-d]mupuMuauH-4-11)aMHHO) THIIEPUAMI-3 -KapOOHOBOH KHCJIO-
ThI, KOTOPBIH MPEACTABIAN COOOU xemroe tBepaoe BemecTBo (1,00 r, Bexoa cocrasun 22,11%). 3HaucHue
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C10H,3N50,S [M+H]" 430 paccuutsiBanu ¢ ucnons3osanueM MS ESI u oHo cocTasuno 430.

Cranus 6.

Orunossiit 3¢up 1-((7-ro3un-7H-nupposno|[2,3-d]nupumMuanH-4-11)aMUHO)TUNEPUIMI-3 -KapOOHOBOW KH-
ciotel (1,00 T, 2,33 MMoJIB) MO KaruisiM A00aBISUIM K cycneHsuu Tetparuapodypana (15 mu) u NaH (60%,
112,00 mr, 2,80 MMoJib) B 3ammTHON atMocdepe azota mpu 0°C B TeueHue 30 MUH, 3aTeM peakIMOHHBIN pac-
TBOp NMepeMemnBanu B TedeHue | 4 npu 0°C, n no6asnsnu metwniiogun (396,86 mr, 2,80 Mmonsb). PeakuuoH-
HbII pacTBOp Harpesaiu a0 25°C u nepemernrBaiu B TeyeHue 1 4. TCX moka3zana 3aBepiieHue peakuuu. Peak-
LMOHHBIH PacTBOP raCUJIN HACBILIEHHBIM PacTBOPOM Xjiopuaa aMMoHust (10 Mit) ¥ BoaHyIO (hazy SKCTparuposa-
JIM ¢ ucrnonb3oBaHueM 3tunanetara (30 mix2). O6beArHEeHHbIE OpraHuueckue (a3bl MPOMbIBAIU HACHIILIEHHBIM
cosieBbIM pactBopoM (10 M), cymmnu Ge3BOIHBIM CyNb(paroM HaTpus, GpUIBTPOBATIM M KOHLUEHTPUPOBAIH B
BakyyMme. OCTaTKM OYMLIAJIM C MOMOLIBIO KOJOHOYHOW XpomaTorpaduu Ha cuiukarene (meTposelHblit
s¢up:sTunanerat=>5/1-3/1) ¢ momydeHwem sTtUnoBoro 3dupa  1-(mermn-1-(7-ro3un-7H-muppoino[2,3-
d]mupumuanH-4-111)aMUHO ) TUTIEPUIUIT-3 -KapOOHOBOW KHUCIIOTHI, KOTOPBIN MPENCTABIS COOON CBETIIO-XKENITOEe
BCTIEHEHHOe TBepaoe BemecTBo (220,00 mr, BbIX0oA cocTaBun 17,67%). 3uauenue C, HysNsO,S [M+H]" 444
paccuuTsiBasiy ¢ Ucnonb3zoBaHueM MS ESI u oHo cocTaBuio 444.

Cranus 7.

OTUIOBBIA 3¢hup 1-(meTtun-1-(7-ro3un-7H-nuppono[2,3-d [mupruMuanH-4-11)aMUHO ) TUTIEPUANI-3 -
kapOoHoBoI KucoThl (220,00 Mr, 496,03 MKMOJIb) PacTBOPSUIM B CMEIIAHHOM pacTBope TeTparuapodypana (5
MJT) 4 BOAbI (2 M), noGaBnsnu ruapokcua Hatpus (79,36 mr, 1,98 MMoiib), 1 3aTeM peakLIMOHHBII pacTBOp Ha-
rpeBanu g0 60°C u nepemewrBanu B TeyeHue 10 4u. JQKXMC nokasana 3aBeplueHue peakuu. PeakLMOHHBIN
pacTBOp oxnaxanu 10 25°C ¥ KOHLEHTPUPOBAIM NMPU MOHWKEHHOM JaBleHUH. BoaHyro ¢a3y noBoauiu ¢ mo-
mouipto 2 M HCI (3 M) o pH 5-6, n BogHyto a3y KOHIEHTPHPOBAIU B BaKyyMe ¢ rojrydeHuem I-[merun(7H-
nupposio[2,3-d]nupuMu uH-4-1i1)aMHO | TUPPOTUIMII-3-KapOoHOBOM KUCIOTH (65,00 Mr, HEOUYHIEHHBIH TPO-
IYKT), KOTOopasi mpeacTaBisiia co0oit jxenroe TBepaoe Beuectso. 3HaueHne Cy,H sNsO, [M+H]" 262 paccuuThI-
BaNu ¢ ucnoas3zoBanueM MS ESI u oHo cocTaBuio 262.

Cranus 8.

HOBt (84,04 mr, 621,95 mxmomns), EDCI (119,23 mr, 621,95 MkMOIB), 2-TITUIMHHATPUI THAPOXJIOPHU]L
(38,51 mr, 298,54 mxmodb) u TpusTUamuH (151,04 mr, 1,49 mmosnb) nobasnsiu B pacteop JM®DA (10 M) u 1-
[MeTun(7H-nuppoo[2,3-d|mupumMuauH-4-va)aMuHO |TUPppoTU AUI-3-KkapOoHOoBo#t kucioTel (65,00 mr, 248,78
MKMOJIb), ¥ PEaKUMOHHBI pacTBOp mepeMelnnBain B TedyeHue 10 4 mpu HopManbHOW Temmepatype. JKXMC
NoKazana 3aBeplieHre peakliy. YKa3aHHYI0 cMech BbITMBaIM B Boay (10 M) U BoAHYIO a3y sKCTparupoBaiu
auxjopMeraHoM: mMetaHosnoM (5/1, 30 max4). O0bearHEHHbIE OpraHnyeckue (a3bl MPOMBIBAIN HACBILIEHHBIM
coJieBbIM pacTBopoM (15 mut), cymmnu 0e3BOIHBIM CyJb(paToM HaTpusl, U 3aT€M OpraHuuYeckue (a3bl KOHLEH-
TpupoBaiu. OctaTku oyuiany ¢ nomoibio BOXKX npenapatusHoro tumna (NH;.H,O) ¢ nonyuennem WX30: N-
(umanometun)-1-[metun(7H-nuppono[2,3-d|nupumunuH-4-un)amuHo Jnupponuaui-3-popmamuaa (34,00 wr,
BBIXOJ cocTaBun 44,93%). 'H SIMP (400 MI't, MeOD-d,) 8,09 (s, 1H), 7,04 (d, J=3,5 T'u, 1H), 6,90 (br. s., 1H),
4,11-4,27 (m, 2H), 3,00-3,27 (m, 8H), 2,18 (br. s., 2H). 3nauenue C,,H;,N,O [M+H]" 300 paccuuThIBAIIU C UC-
noab3oBaHueM MS ESI u oHo coctasuiio 300.

BapuanT peanuzauuu 29.
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1-[Metun(7H-muppono[2,3-d|nupumuann-4-mn)amMmuno]-N-(2,2,2-TpudTopaTvin) TUppotu AuiI-3-gpopma-
MU

WX31 nosmydanu ¢ UCNIOJIb30BaHUEM CIOcO0a MOJYYEHHs, AaHAIOTUYHOTO BApUAHTY peanu3auuu 28, u He-
OUUILEHHBIN NPOAYKT ouuwanu ¢ nomoibio BOXX npenapatuBHoro tuna ¢ nomyuyeHuem WX31 (56,00 wmr,
BBIXOJ cocTaBu1 62,47%). 'H SIMP (400 MI', MeOD-d,) 8,09 (s, 1H), 7,03 (d, J=3,3 ', 1H), 6,91 (br. s., 1H),
3,81-4,04 (m, 2H), 3,03-3,27 (m, 8H), 2,01-2,32 (m, 2H). 3nauenne C,H,;F;NsO [M+H]" 343 paccUUThIBAIM C
ucnonbszoBaHreM MS ESI u oHo coctaBuno 343.

Bapuant peanuzauuu 30.
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(R u S) 1-[Merun(7H-nuppono[2,3-d]nupumuann-4-un)amuso|-N-(2,2,2-1prdTop3THIT)TUppoTuanI-3-
¢dhopmamun
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1-[Metun(7H-nupposno[2,3-dlnupumuana-4-un)amuno]-N-(2,2,2-TprTopa THIT) TUPPpOoUInII-3 -hopMaMu
(2,00 r, 5,84 MMOJIB) pa3aessIU C MOMOIIBIO XUPATLHON KOJIOHKH ¢ momydeHrneM WX32: (R wmu S)-1-[merun(7H-
nuppodio[2,3-dmupumunun-4-mn)amMmuHo |-N-(2,2,2-tpudropatan)mupponunui-3-popmamuna (890,00 Mr, BIXOM
cocraBun 44,52%) wm WX33: (S wmm R)-1-[merun(7H-nuppono[2,3-d]nupumunun-4-umn)amuno]-N-(2,2,2-
TpudpTopITUN)MUppoNHIMI-3-popmamuna (835,00 mr, Beixon coctaBun 41,78%).

VYcnosus pazgenenus SFC.

Kononka: AD(250x30 MM, 5 MKM) XupasibHas KOJIOHKa,

noaswkHas ¢aza: A: ceepxkpuruueckuii CO,, B: 20% MeOH (0,1% NH;H,0), A:B=80:20,

CKOpOCTh MoTOKa: 60 MJI/MUH TeMnepaTypa kosionku: 38°C,

JIJTMHA BOJIHBL: 220 HM,

napnenue ctpyu: 100 bap,

Temneparypa comia: 60°C,

Temneparypa ucnapenus: 20°C,

TeMIepaTrypa KOHAULMOHUpoBaHus: 25°C.

WX32: (R unu S)-N-(unanometwn)- 1 -[merun(7H-nupposno[2,3-d | nupuMuaia-4-uin)aMiHo |munepuani-3-
tdhopmamun, Bpems ynepkuBaHus: 5,136 MuH. 'H SIMP (400 MI'u, MeOD-d,)=8,09 (s, 1H), 7,03 (d, J=3,3 I'y,
1H), 6,76-6,99 (m, 1H), 3,83-4,03 (m, 2H), 3,00-3,27 (m, 8H), 2,19 (br. s., 2H). 3nauenue C;H,,F;N,O [M+H]"
343 paccuutbiBasiu ¢ ucnoabzoBaHueM MS ESI u oHo coctaBuio 343.

WX33: (S wim R)-N-(umanomerun)-1-[metun(7H-nupposo[2,3-d]nupumMuarH-4-11)aMUHO |TUTIEPUINIT-3 -
(dhopmamun, BpeMs yaep>KuBaHus: 5,634 MUH. 'H SIMP (400 MI'y, MeOD-d,) 8=8,09 (s, 1H), 7,03 (d, J=3.3 I'y,
1H), 6,89 (br. s., 1H), 3,85-4,02 (m, 2H), 3,02-3,26 (m, 8H), 2,18 (br. s., 2H). 3nauenue CH,;F;NsO [M+H]"
343 paccuutbiBasiu ¢ ucnoaszoBaHueM MS ESI u oHo coctaBuno 343.

Bapuanr peanuzauuu 3 1.

3-(4-(Metun(7H-nupposno|2,3-d|nupumunun-4-un)amuno)- 1 ,4-nuazenan- 1 -mi)-3-kapOOHUITIPOTTUOHUT-
pua
r_\ N—BDC (\\N—Em
y Cramwil poc o Crazii 2 g pf ‘Taans 3 e T'uml Syt
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O O o

Cramn 5~y M/ Cramas SN’ Cramun 7 S
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. t wWxM

Crapnus 1.

TpeT-byTunossiii 3¢up 1,4-nuazenan-1-kapooHoBoii kucmnots! (10,00 r, 49,93 MMoIb) pacTBOPSIHN B YK-
cycHoit kucnote (25 M) u Boze (15 mu) u oxnaxkaanu no 0°C, 3arem BoaHblit pactBop (10 M) HUTpUTa HATPUS
(6,89 1, 99,86 MMoIb) MO KamsAM 100aBis B TeueHue 30 MUH, U B TO )K€ BpeMsl TEeMIepaTypy NoAnep KuBalu
Hike 0°C. YkazaHHYIO CMeCh HarpeBaii 10 KOMHATHOW TeMIepaTypbl €CTECTBEHHbIM 00pa3oM M MepeMeLIrBa-
u B TeueHue 1,5 4 go toro, kak TCX mokasasia, 4TO UCXOAHbIE BeLlecTBa ObLIM MOJIHOCTHIO U3PACXOJ0BaHbI
(nmerponeiinbiit a3¢up:sTHnanerat=3:1, R~=0,45). Dtunauerar (2x100 M) mo0aBisi 11 3KkcTpakuuu. OpraHu-
yeckue (asbl HeHTPAIU30BAIU C MOMOLLBIO TBEPAOTro OUKapOOHaTa HATPUs, MPOMBIBAJIM BOIOI U COJIEBBIM BOJ-
HBIM PacTBOPOM, CYIUWJIM O€3BOJHBIM CYJb(aTOM HAaTpUsi U KOHUSHTPUPOBAIM MPU TMOHWKEHHOM JaBJICHUU C
NoJTy4eHUeM TpeT-0yTuioBoro 3¢gupa 4-HuTpo3o-1,4-nuazenas- 1 -kapoboHoBoii kucaoTel (7,00 r, HEOUUILIEHHBIH
MPOAYKT), KOTOPbI MpeACTaBIsyl COOO0H CBETIO0-KOPUUHEBOE MAC/ISHUCTOE BELIECTBO M KOTOPBIH Hernocpeact-
BEHHO MCTIOJIb30BAIN Ha ciefyroweit cranuu. 3HaueHue C oH;oN;0; [M+H]" 230, paccuuThiBany ¢ UCTONb30-
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BaHueM MS ESI u oHO coctaBuio 230.

Cramus 2.

4-Hutpo30-1,4-muazenan-1-rper-Oyrundopmuar (5,68 r, 24,77 MMONIb) pacTBOPSLIM B TeTparuapodypaHe
(100 mur) u amomoruapun autus (1,88 r, 49,55 MMop) 100aBIAIM MAPTHAMH B 3AIMUTHOH aTMOCc(epe a30Ta mpu
0°C, u mepememnBanu B TeucHue 30 mun mpu 0°C. 3ateM yka3aHHYIO cMech Harpepanu a0 70°C u mepemeniu-
Bayd B TeucHUe 2 4. TCX mokazana 3aBepIICHHE PEAKIMH. YKA3aHHYIO CMECh oxyakaamu 10 0°C u mociaeaoBa-
TeapHO nobaBsut Boay (0,88 mi), 15% pacTsop ruapokcun Hatpus (1,88 mu) u Boas! (1,88x3 mun). YkazaHHYyHO
CMECh MepeMeIMBaIn B TeueHUE 20 MUH, (PHIBTPOBATM M KOHLCHTPHPOBAIH B BAKYYME C MOJYUYCHHEM TPCT-
OyTunosoro 3¢upa 4-amuHo-1,4-auazenaH-1-kapooHoBOH KHCIOTHI (4,00 T, HCOUHICHHOTO), KOTOPBIA Mpea-
CTaBIALT COOOM JKENTOC MACIIHHCTOC BEILECTBO M KOTOPBIH HENMOCPEACTBCHHO HCHOJB30BATH HA CIICAYIOLICH
craguu. 3Hauenue CioH, N3O, [M+H]" 216 paccuuthiBay ¢ ucnonb3oBaHueM MS ESI u oHo cocraBuio 216.

Cramus 3.

Tpustunamus (3,76 r, 37,16 MMOITb) 10OaBIATH B pacTBOp AUOKCaHa (100 M) u TpeT-0yTHIOBOTO 3(hupa
4-amuHO- 1 ,4-1uazenaH-1-kapOooHoBoit kucmorel (4,00 r, 18,58 mmoms) u 4-xyop-7-(To3um)mupposiof2,3-
d]mupumuauna mpu 25°C. YkazaHHy10 cMech nepememnuBany B teueHue S5 u mpu 110°C. XXX-MC nokazana 3a-
BCPUICHHE PEAKUMH. YKA3aHHYI CMeCh OXJakmanu 10 25°C M KOHLEHTPHUPOBAIH AOCYXa NMPH MOHWKECHHOM
maBacHud., OCTaTkM  OYMINATH C  NOMOIIBKD  XpoMmarorpaduu HAa  CHIMKareie  (TMETPOJICHHBIN
a¢up:sTunanerar=3:1-1:1) ¢ noayueHuem Tper-0yTHIOBOrO 3(upa 4-[[7-(To3um) muppono[2,3-d]mupumuaun-4-
un|amuHo|-1,4-aua3enaH- 1-xapooHoBoi kucaoTel (1,70 r, Berxoa coctaBun 18,80%), xoTOpBIH MPeaCTaBIIAT
coboit sxeToe TBepaoe BemecTo. 3HaueHue Co3H3oNgO,S [M+H]" 487 paccuuThiBamy ¢ HCNOIb30BaHHEM MS
ESI u oHO cocraBuio 487.

Cranus 4.

TpeT-by TUN0BBIH 3¢up 4-[[7-(to3mm)nmuppoio|2,3-d | mupumuaun-4-un]amuno|-1,4-1uazenau-1-
kapOoHoBO# KUCIOTHI (800,00 Mr, 1,64 Mmob, 1,00 3kB.) pacTBOpsiiu B TeTparuapodypane (50 M) u oxaakaa-
mu 10 0°C, u rugpua Hatpus (118,37 mr, 4,93 mmous, 3,00 3kB.) 700ABIAIM NAPTUSAMH B 3aLMTHON aTMOC(epe
a30Ta. YKazaHHyK cMech mepemermmBaau B TeucHue 30 muH mpu 25°C. 3arem merwmiioaun (8,40 r, 59,18
MMOJIb, 36,09 3kB.) mo kammiMm no6asmsnu mpu 0°C. YKazaHHYI0 CMECh NIEpEMEIIHBAIH B TeueHue 2 4 npu 25°C.
TCX moxaszana 3aBEpLICHUE PCAKIHMH. YKA3aHHYK cMech oxyaxaamu 10 0°C, u Boay moOaBIsANM A1 TalICHUA
VKa3aHHOH cMecH. BoaHyro a3y 3KCTParupoBaM ¢ HCHMOJIB30BAHUEM CMECH aAuxjopMmeTaH: Metano (10:1,100
Mix3), OOBbEAMHECHHBIE OpraHMYeCKue (Pasbl MPOMBIBATM HACHIILICHHBIM BOJHBIM COJIEBBIM pacTBopoM (200
MIIx2), Cymum OC3BOAHBIM CYNb(aTOM HATPUA (PUIBTPOBATM U KOHLCHTPHPOBAIU B BAKyyME C MOIyYCHHUCM
TpeT-0y THIIOBOTO a¢upa 4-[metun-[7-(to3uwn)mupposio|2,3-d | mupumuaun-4-unamuno |- 1,4-1uazenas-1-
kapOoHoBO# kuCIOTHI (800,00 Mr, 1,60 MMOJTB, BEIXOA COCTABUI 97,44%), KOTOPBII MPEACTABIAN COOOMH KEITOS
TBEPIOC BEIIECTBO, H KOTOPHIH HEMOCPEACTBCHHO HCIOIB30BAIH B CICAYIOIICH peakiuu 0e3 JOMOTHHTEIbHO M
ounctku. 3Hauenue C,H3,NO,S [M+H]" 501 paccuutsiBanu ¢ ucnonaszosanueM MS ESI u ono cocrasuio 501.

Cramus 5.

TpeT-ByTUNOBBIA 3pUp 4-[MeTHI-[7-(TO3UM) MHppo0[2,3-d] mHpuMuAMH-4-Un]amMuHO]-1,4-aHa3enaH-1-
kapboHoBo# KUCI0THI (400,00 Mr, 799,03 MxMOmb) pacTBopsad B Terparuapodypane (10 ma) u meradone (10
MJI) M BOAHBIHA pacTBop (5 M) ruapokcuna Hatpus (191,77 mr, 4,79 mmob) ao6asmsimu mpu 25°C. YkazaHHYIO
cMech nepememuBand B teueHue 2 4 mpu 70°C. TCX mokazana 3aBepIICHHE PEAKIHH. YKA3aHHYIO CMECh OXJIa-
»aamu 10 25°C ¥ KOHUEHTPUPOBAH A0CYXA MPU MOHMKCHHOM JaBjCHUH. OCTAaTKU 3KCTPATHPOBATU C HCHOJIb-
30BaHHEM cMecH auxiopmeraH: meraHoa (10:1, 100 mux3), oObeaHHEHHBIC OpraHHMYecKHue (pa3bl MPOMBIBAIH
HACBIIICHHBIM BOJHBIM COJICBBIM pacTBOPOM (20 miix2), Cymmian O€3BOAHBIM CYIb(ATOM HATPHsA, (PUIBTPOBAIH
U KOHLUECHTPUPOBAIH NPH TNOHWKCHHOM JABICHUH C MOJYYECHHEM TpeT-OyTuinosoro 3gupa 4-[metun(7H-
mppoio[2,3-d | mupumuauH-4-mn)aMuHO |- 1,4 -1uasenaH- 1-kapOoHOBo#t  kuca0Tel (270,00 Mr, HEOUHINCHHBIN
NPOIYKT), KOTOPBIH MPEACTaBISLT COO0I JKEATOEC TBEPAOES BEHICCTBO M KOTOPBI HEMOCPEICTBCHHO HUCHOJIB30Ba-
JH B CIEAYIOMEH peakuuu 6e3 J0NOTHUTENbHOM ouucTKH. 3HaueHue C,;HxNgO, [M+H]" 347 paccuursiBaiu ¢
ucnop3oBaHueM MS ESI u oHO coctaBuio 347.

Cranus 6.

Tpudropykcycuyro kuciaoty (10 mur) moOaBasmy mapTHAMH K pacTBOpYy auxjgopMmeraHa (10 mi) u Tper-
Oyrunosoro 3¢upa 4-[metun(7H-muppono|2,3-d|mupumuaun-4-min)amuHo |- 1,4-1uazenaH- 1 -kapOOHOBO# KHCTO-
ThI (270,00 Mr, 779,38 Mxmous) mpu 0°C. YkazaHHYI0 cMech nepeMeruBaiu B TeueHue 30 mu npu 25°C. TCX
MOKA3aJ1a 3aBCPILICHUC PEAKIUH. YKAZAHHYIO0 CMECh KOHLECHTPUPOBAIU MPHU MOHIDKCHHOM JABJICHUH C MOJy4YC-
HueM N-(1,4-a3auuknorenras-1-un)-N-merun-7H-nuppono[2,3-d]mupumunus-4-amuHa (180,00 Mr, HCOUHILCH-
HBIH MPOAYKT), KOTOPBIH MPSACTABIILI COOOH KEITOE TBEPAOES BEIICCTBO H KOTOPBIH HEMOCPEACTBEHHO UCIOJIb-
30Ba/M B CNEAYIOMEH peakuuu 6€3 JonoaHUTeIbHOH ouncTky. 3HaueHue CioHgNg [M+H]" 247 paccuuTsiBanu
¢ ucnop3oBaHueM MS ESI u oHo cocraBuio 247.

Cramus 7.

Pacteop IM®A (3 M) 4 2-HHAHOYKCYCHOH KUCIOTHI (43,94 mr, 516,62 mxmoms), HOBt (93,07 wr,
688,82 mxmous) u EDCI (132,05 mr, 688,82 Mkmop) mepemeriuBaiy B TeueHue 30 muH mpu 25°C, 3ateM 1o-
6aBmamun pacteop MDA (3 ma) u N-(1,4-azaumxorenrtaH-1-um)-7H-muppono[2,3-d|nupumuuH-4-aMmuHa
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(80,00 mr, 344,41 mxmonb) u TpudTHIamMuHa (174,25 mr, 1,72 MMouis). YKa3aHHYIO cMech MepeMelinBaii B Te-
yeHue 12 4 mpu 25°C. XKX-MC nokazana 3aBeplleHUe peakuuu. YKa3aHHYI CMeCb KOHLEHTPUPOBAIU MpPU MO-
HWKEHHOM [aBJEHMM M OCTaTKU ovMllanu wweiaoyHoid BIXKX npenapatuBHoro tuna ¢ nosyuyeHuem WX34
(10,00 mr, BbIXOA coctaBuia 9,70%). '"H aMP (400 MI'u, metaHon-ds) 6=8,14 (br. s., 1H),7,18 (br. s., 1H), 6,83
(br. s., 1H), 3,78-3,70 (m, 2H), 3,69-3,61 (m, 2H), 3,28-3,04 (m, 4H), 2,18 (s, 1H), 2,07 (br. s., 1H), 1,34-129
(m, 2H). 3nauenne C;sH;oN,O [M+H]" 314 paccunTtbiBany ¢ ucrosnszoBanueM MS ESI u oHo coctaBuio 314.

BapuanT peanuzauuu 32.
(o]
ST
N N
HN™ \//

N'\\
.
N" H
WX35

L-(4-((7H-ITuppono[2,3-dmupumMuanH-4-uin)amMuHo ) nazenan- 1 -uin)-3,3,3-rpudroprpud toprnponas-1-oH.

WX35 nonydanu ¢ UCMOIb30BaHHEM Crocoba MOoTyyeHHs, aHATOTMYHOT0 BapuaHTy peanusauuu 31, U He-
OUHIIIEHHBIH MPOLYKT OUMILAIH ¢ noMolbio BIYKX npenapatieHoro THna ¢ noiydennem WX35. 'H SIMP (400
MI'u, meraHon-d,) 6=8,39-8,35 (m, 1H), 7,29-7,25 (m, 1H), 6,70-6,65 (m, 1H), 5,13 (dd, J=6,7, 13,4 I'y, 1H),
4,78-4,71 (m, 1H), 4,34 (dd, J=4,8, 15,3 T'u, 1H), 4,06-4,01 (m, 1H), 3,90 (s, 3H), 3,88 (s, 1H), 3,84 (d, J=3,8
I'y, 1H), 3,81-3,75 (m, 1H), 3,72-3,66 (m, 1H), 3,60-3,49 (m, 2H), 2,60-244 (m, 1H), 2,26-2,15 (m, 1H). 3naue-
uue C,H;-F;NcO [M+H]" 343 paccuuThiBasiv ¢ ucnosnb3zoBaHuem MS ESI v oHo cocTaBuiio 343.

BapuanT peanuzauuu 33.

s
o'k
\N,N\,/
(0
wi3s
3,3,3-Tpudrop-1-(4-metun(7H-nuppomno[2,3-d|mupumu nuH-4-1a)aMUHO ) iMa3enan- | -uin)npomnax- 1 -oH.
WX36 nmosy4yaiu ¢ UCTIOJIb30BaHHEM CIIOCO0a MOTyYeHHs, aHAJIOTUYHOTO BapUaHTy peaiu3auuu 31, u He-
OUMIIIEHHBIH TIPOYKT OUMIIAIH ¢ MoMoIIbio BAXKX npenapatupHoro Tna ¢ nonydennem WX36. 'H SIMP (400
MI'u, metanon-d,) 6=8,33-8,29 (m, 1H), 7,44-7,40 (m, 1H), 6,85-6,82 (m, 1H), 4,32-4,14 (m, 1H), 3,85-3,70 (m,
3H), 3,58 (d, J=7,0 I'u, 3H), 3,31-3,25 (m, 1H), 3,16-2,97 (m, 2H), 2,34-2,08 (m, 2H). 3Ha4yenue C,sH;oF;NsO
[M+H]" 357 paccuutbiBanu ¢ ucrons3opanueM MS ESI u oHo coctaBuno 357.

BapuanT peanuzauuu 34.
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Cranus 1.

Tetparuapodypan (150 M) noGaBnsaM B KPYrIylo KoJOy ¢ MaMeHHO# cylkoii B atMmocdepe aproHa u
oxnaxaanu a0 -78°C, u 3arem moGamnsanu auuzonpornuiaamuH (6,13 r, 60,62 mmons, 1,20 3kB.), U 3aTeM H-
oyrwuutuii (2,5 M, 24,25 ma, 1,20 3kB.) no kamisM no6aensiiau B TedeHue 30 MUH. YKa3aHHYIO CMeCh Iepe-
memuBanu B TeyeHue 0,5 4 npu 0°C. PactBop Terparumpodypana (150 mi) u sTHioBoro sdupa Tpert-
OyTHiokcukapOboHMI-3-nunepuauakapoonoBoit kucnotel (13,00 r, 50,52 mmonb, 1,00 3kB.) Mo karisiM go6aB-
JISIM B YKa3aHHbIN Bbille pacTBop npu -78°C B TeueHue 30 MUH; yKa3aHHbI peareHT nepemMellrBaii B TeUeHHUe
1,5 4 npu -78°C, u 3aTeM no karuaM go6asnsnu metuiitonun (31,94 r, 224,81 mmons, 4,45 3kB.). PeakunoHHyo
cMech MepeMellMBaiy B TeyeHue | 4 Mmpu Toif *e Temreparype, U 3aTeM MeUIEHHO HarpeBajid OO0 KOMHATHOH
TemrepaTypbl U nepemelunBanud B TedeHue 12 u. TCX mnokasana 3aBeplleHHe peakUUM. PeakunoHHyl0 cMmech
racuJId HachILIEHHBIM XJOPUIOM aMMOHMs (50 M) M 3KCTpardpoBaid C UCMOJb30BaHHEM 3Tuiauerara (200
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Mx2). OOBEOIUHCHHYI0 OPTraHMYCCKYH) 3KCTPAKUHOHHYK) >KUIKOCTh MPOMBIBAM HACHIIICHHBIM PACTBOPOM
xjopuaa aMMoHus (50 MII) M COJNIEBBIM BOJHBIM PACcTBOPOM (50 MII), CYIIMIH M KOHIECHTPHUPOBATH CYIb(aToM
HATPHA C MOJYYCHHEM HCOYMINCHHOTO COCAMHCHHSA 3THIOBOTO 3(upa 1-Tper-OyTHIOKCHKAPOOHHI-3-METHII-3 -
MUIIEPHIUIKAPOOHOBOH KUCIOTHI (15 T, HEOUHIIEHHBIH MPOIYKT), KOTOPbIA HEMOCPEACTBEHHO HCIOJIB30BATH HA
CHeAyIoIEH peakuuu 6e3 AONMOMHHTEMbHOM ouncTkM. 3HaueHue C, HosNO, [M+H]" 272, pacCUMThIBaIM C HMC-
nojs3oBanueM MS ESI u oHo cocrasuiio 272.

Cramus 2.

TpudTopykCyCHyI0 KUCIOTY (25 MIT) J0OABIAIH NAPTUAMH K PACTBOPY JHXJOPMETAHA H 3THJIOBOTO 3(upa
1-TpeT-0y THIOKCUKAPOOHUI-3-METHI-3 -HNepuAHTKApOOHOBOH KuCTIOTH ((13,70 T, 50,49 Mmoms, 1,00 3kB.)
npu 0°C. YkazaHHy10 cMech nepeMeruyBany B tedyenue 30 muH mpu 25°C. TCX moxka3ana 3aBepIicHHE PEAKIMH.
VYKka3aHHYI CMECh KOHICHTPUPOBAIU MPH MOHIKCHHOM JABJICHHH C MOJTYYCHHCM 3THJI-3-METHIITUICPHIUI-3-
kapOokcuiara (9 T, HCOUMIICHHBIH MPOIYKT), KOTOPBIH MPEACTABIAI COOOH JKEITOC MACIIIHUCTOE BELICCTBO M
KOTOPBIH HEMOCPEACTBCHHO MCIMOJIB30BAIH HA CACAYIOLICH peakiuu 0¢3 JOMOTHUTCIBHOW OUHCTKH. 3HAYCHUE
CoH,-NO, [M+H]" 172 paccuuTtbiBay ¢ ucnoap3oBanueM MS ESI u oHO coctaBuio 172.

Cramus 3.

Orun-3-metunnunepuaui-3-kapooxcumar (8,60 r, 50,22 mmomas, 1,00 3kB.) pacTBOpATH B YKCYCHOH KH-
caote (30 M) u Boae (30 mu), u BoAHbIN pacTBOp (30 Mu1) HUTpHTA HAaTpHA (6,93 1, 100,44 MMOab, 2,00 3KB.) O
karmpM gobaemsud npu 0°C. BoaHeiid pacTBop mo kamasaM A00aemsiau B TeucHue 10 MuH. B x04e yka3zaHHOTO
MEepHOAA TeMIepaTypy noaaepkusany Hinke 0°C. PeakHOHHYI0 CMECh HATPEBAIY 10 KOMHATHOH TEMIEPATy Pl
(25°C) u nepememuBany B redenue 3 4 npu 25°C. TCX (netponeiHslit a¢up:3Tunanerar=1:1) nokaszana, 4ro
HCXOIHBIC BEHICCTBA OBLIM MOJTHOCTBIO HU3PACXOAOBAHBL Jlea MEANCHHO A0OABIAIM B PCAKLMOHHBIA PAaCTBOP
JUT rameHus u 3ateM 3tunanetar (100 Mnx3) ucnonb3oBam Aas SKCTpakiuu. OObeIMHEHHbIC OPTaHUYECKHUE
(a3sl paszdaBmanu Bogol (100 M), HeHTpaIM30BbIBAIH KAPOOHATOM HATPHUS, MPOMBIBATH BOAOH (100 Max2) u
HACBIICHHBIM COJICBBIM PAcTBOPOM (20 Mix2), Cymuau O0¢3BOAHBIM CYJIH(ATOM HATPHS, (PUIBTPOBATH U KOH-
LHCHTPHUPOBAIM B BakyyMme. OCTAaTKH OYHUINATH C MOMOIIBIO KOJOHOYHOM Xpomarorpaduu Ha cumkarene (100-
200 Mem CHIMKArenmb, NETPOJCHHBIH 3dup:sTHaanerar=5:1-3:1) ¢ moayyeHHEM 3THI-3-METHI-1-HUTPO30-
nunepuaui-3-kapookcumara (3,10 r, 15,48 mmomb, Beixoa cocraBua 30,83%), KOTOpBIH MPEACTABIAT COOOH
JKeJIToe MacIsHUCTOe BemecTo. 3Hadenue CoH,¢N-Os; [M+H]" 201 paccuursiBatu ¢ ucnoas3osanuem MS ESI
U OHO cocTaBujo 201.

Cranus 4.

Hunk (5,06 1, 77,41 MMmoms, 5,00 3kB.) A00aBILIM B METAHOJBHBIH pacTtBop (50 M) 3Tua-3-meTHi-1-
HUTPO30-nunepuaI-3-kapookcuaara (3,10 r, 15,48 mmomb, 1,00 3kB.) mpu 0°C. Yka3aHHYO CMECh NCPEMEIIH-
Bany B TeueHue 5 MuH npu 0°C. 3areM yKCyCHYI0 KHCOTY (15 M) Mo KamysaM 100aBIIIH H B TO JKE BPEMS TEM-
nepatypy moaaepxusaau Hioke 0°C. TTocne 1o0aBaCHUS YKCYCHOM KHCIOTHI YKA3aHHYIO CMECh MEPEMCIIHBAIH
B TeueHue 3 4 mpHu 25°C. TCX mokasana 3aBepIICHHC PCAKUUH. YKA3aHHYKO CMECh (DHIBTPOBATH H (DUIBTPAT
pasbassu Boxoit (100 mur) u guxaopmeranoM (100 mu), oxmaxkaanu a0 0°C, ¥ moAIIEIaYMBAIH TBEPIBIM Kap-
6onaroM Hatpus 10 pH 8-9; 3arem opranuueckue (a3l pa3AcIsId U BOIHYIO (hasy IKCTPATHPOBAIH JUXJIOPME-
TaHoOM: MeTaHoJoM (10:1, 100 mMx3); 0ObEAMHCHHBIC OPraHHUYCCKUE (Da3bl MPOMBIBAIU HACHIIIECHHBIM COJICBBIM
pacteopoM (100 M), cymunu 6€3BOAHBIM CYIb(ATOM HATPHA, PUIBTPOBATH U KOHLCHTPUPOBAIH B BAKYYME C
NOJY4YCHHEM JITHII-1-aMUHO-3-MeTHIMHIEepUuIuI-3-kapookcunara (2,80 r, Beixoa coctaBun 97,12%), KOTOpHIii
IIPEACTaBIAI COOOM CBETIO-KOPHYHEBOE MACIAHUCTOE BemecTBo. SHauenue CoH gN,O, [M+H]™ 187 paccuuthl-
BajM ¢ ucnop3oBanueM MS ESI u oHO coctasmo 187.

Cramus 5.

Otun-1-aMuHO-3-MeTHuInUnepuanI-3-kapookcunar (2,80 r, 15,03 mmoms, 1,00 3kxB.) u 4-xj0p-7-
(to3um)muppoo[2,3-d|mupumuaun (4,86 r, 15,79 mmoms, 1,05 3kB.) pacTBopsm B auokcaHe (30 M) u m00aB-
M TpudTHAaMuH (2,28 1, 22,55 MMmoab, 1,50 3kB.). YKa3aHHYIO CMECh NEPEMELIMBAIU B TEUEHHE 5 4 MPH
110°C. TCX noka3ana 3aBepIICHHE PCaKUMU. YKA3aHHYI cMech oxiaxaamu A0 25°C. Yka3aHHYK CMECh pas-
6aBsiu Boao# (20 Mu1), BOOHYO (hady 3KCTPArHPOBATH C HCMOIb30BaHUEM 3TUnanerara (100 mux2), opraHude-
ckue (pa3el OOBCIAUHANM M MOCICIOBATEIHPHO MPOMBIBATH BOJOH (30 MJIx2) M HACBHIIICHHBIM COJICBBIM BOJHBIM
pacteopoM (20 M), Cymmad O€3BOIHBIM CYJb(ATOM HATpus, (DPUIBTPOBANIM H KOHLEHTPHPOBAIH B BAKYYME.
OcTaTky OYHINANM C MOMOINBKD XpOMAaTOorpadMu HAa CUIMKArene (METpoJcHHbIH 3¢up:3tunauerar=>5:1-1:1) c
HNOJYYCHHEM 3THII-3-METUI-1-[[7-(To3um)muppoo[2,3-d| mupuMUIuH-4 -HIT)aMUHO | muIe pu -3 -KapOoKcuIaTa
(1,10 r, 2,40 MMOJTB, BBIXOJ COCTaBHI 15,96%), KOTOPBIA MPEACTABIAT COOOH KEITOE TBEPAOC BEIIECTBO. 3HA-
yenue CH»NsO,S [M+H]™ 458 paccuuTsiBamu ¢ ucnomb3osanueM MS ESI 1 oHo cocTasuno 458.

Cranus 6.

Tuapua Hatpus (124,80 mr, 3,12 MmMous, 1,30 3kB.) 70OABISIIM MAPTUAMH K PACTBOPY TeTparuapodypaHa
4 (30 ma) 3-metun-1-[[7-(to3um)muppoo[2,3-d|mupumu auH-4-un)amuHo |munepuaui-3-kapookcunara (1,10 r,
2,40 mmoub, 1,00 3kB.) B 3ammrHOIM atMoc(epe a3ora mpu 0°C. YKa3aHHYH CMECh NEPEMEIITHBATH B TeUCHUE 30
MuH npH 25°C, 3arem cHoBa oxnaxkaamu 10 0°C u go6aemsmu metmwmioaun (511,87 mr, 3,61 mmous, 1,50 3kB.).
VYka3aHHyIO cMech nepemernnBaiy B TeueHue 2,5 4 mpu 25°C. TCX nokasana 3aeepuicHue peakuuu. Boay (10
MJ1) J0OABIIM OIS TALICHUA PEAKIMOHHOTO pacTBOpa. BoaHyro (pasy skCTparupoBaau ¢ HCMOJIb30BAHHEM 3TH-
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nanerata (50 muix2), oObeTUHEHHBIE OpraHuyeckue (Ga3pl MPOMBIBAIM HACKHILIEHHBIM COJIEBBIM pacTBOpoM (20
MJT), CYyLIHIH 0€3BOIHBIM Cyb(aToM HaTpusi, GUIBTPOBAIN U KOHLEHTPUPOBAIM NMPH MOHMKEHHOM JIaBICHHH.
OcTaTky OYMIIAJIM C MOMOLIBIO XpoMmartorpaduu Ha cunukarene (100-200 mewn cunmukaresb, MEeTPONCHHBINR
adpup:stunauerar=3:1-1:1) ¢ nonydeHuem MeTusoBoro sdupa 3-metui-1-[Merun-[7-(to3un)nuppomno[2,3-
d]nupumuanH-4-un)aMuHo Jnunepuaun-3-kapooHooi kucnotel (1,00 r, 2,12 MMOJb, TAe BBIXOJ COCTaBHII
88,36%), KOTOpBIiA MpeacTaBisl co0oii xentoe TBepaoe BemmecTBo. 3HadeHue Cr3H,9oN50O4S [M+H]+ 472 pac-
cuUTHIBAJIM ¢ Hcnons3oBaHueM MS ESI u oHo cocraBuino 472.

Cranus 7.

OrtunoBeiit  3pup  3-metun-1-[metun-[ 7-(to3un)nupposno|2,3-d jnupuMuarH-4- 11 JaMUHO | TUNepuInII-3-
kap6oHoBo# kucnotsl (1,00 r, 2,12 mmons, 1,00 3kB.) pactBopsiiin B TeTparuapodypane (10 mia) u metanosne (10
mi) npu 25°C, u nobGaensiny BoaHBIN pacTBop (5 mMut) ruapokcuaa Hatpus (848,00 mr, 21,20 mmons, 10,00 3xB.).
3arem ykazaHHylO cmech HarpeBanu 10 100°C u nepemewnBanu B TeueHue S 4. TCX nokasana 3aBeplieHne
peakuuu. Yka3aHHYIO cMech oxJlaxaanu A0 25°C U KOHLEHTPUPOBAJIM NPU MOHWXKEHHOM AapieHuH. OcTaTku
noakuciasuin pasdaenenHoit HCI (Boaubiit pactBop) 10 pH 5-6, 1 3aTeM KOHLUEHTPUPOBAIM MPH MOHWKEHHOM
JaBlieHUH ¢ mojyueHueM 3-metui-1-[metun(7H-nupposno|2,3-d]nupumuaiun-4-ui)ui-aMruHO | Tunepuami-3-
kapOoHOBOH kucHOTH (600,00 Mr, HEOUHIIEHHBIH MPOAYKT), KOTOpas MpeAcTaBisijia COO0H KelToe TBEpI0e Be-
LIECTBO M KOTOPYIK) HEMOCPEICTBEHHO WCMOJIB30BAIM B CIEAYIOLIEH peakuuu 0e3 JOMOJHUTENBHON OYUCTKH.
3nauenne C4H oNsO, [M+H]" 290 paccuuThiBaM ¢ Bcnons3oBanreM MS ESI u oHo coctaBuiio 290.

Cranus 8.

3-Metui-1-[merun(7H-nupposo[2,3-d | mupuMuanH-4- Uil )Ua-aMUHO | IUMIEPUIUIT-3-KapOOHOBYIO  KHUCIIOTY
(300,00 mr, 1,04 mmons, 1,00 skB.), HOBt (281,05 mr, 2,08 mmonb, 2,00 skB.) u EDCI (398,74 mr, 2,08 MMoIb,
2,00 skB.) pactBopsiiu B JIM®DA (4 mi) u nepemernrBany B TeueHre 30 mut npu 25°C, 3areM nocneaoBaTebHO
no6aBnsau 2-aMuHoaueToHUTpua (192,46 mr, 2,08 mmonb, 2,00 3kB.) u TpuatuiamuH (420,95 mr, 4,16 mmodb,
4,00 5xB.). YKkazaHHyIO cMechk nepemeruuBany B TedeHue 12 4 npu 25°C. XKX-MC nokazana 3aBeplieHHe peak-
UK. YKa3zaHHYIO cMech pasz0aBiisuiv BOIOH (5 mut) u skcTparuposanu 3twnauetatom (100 mnx3). O0penuHeH-
HBIE OpraHn4eckue (a3pl MPOMBIBAIM HACBHILIEHHBIM BOAHBIM COJIEBBIM pacTBOpoM (20 Mix2), cymnnu 0e3Bo-
HBIM cyJib(haToM HaTpus U (PUIIBTPOBAIH, U PACTBOPUTENb KOHLIEHTPHUPOBAIM MPU NMOHMKEHHOM AaBjieHuu. Oc-
TaTKM OYMLIAIM C HCHOJb30BaHUeM LienouHod BDOXKX npenapatuBHoro tuna ¢ nonydeHueM WX37:N-
(umaHomerun)-3-metui- 1 -[metun(7H-nuppo:o[2,3-d [muprmMuanH-mi JamuHo nunepuauni-3-dpopmamuna (130,00
mr, 397,09 mMxmoib, BEIX0a cocTaBun 38,18%). 3nauenne CioHy N,O [M+H]™ 328 paccunthiBanu ¢ MCHONB30-
sanuem MS ESI u oo cocrasuio 328, '"H IMP (400 MI'u, metanon-dy) 6=8,18 (br. s., 1H), 7,11 (d, J=3,3 T'y,
1H), 6,71 (d, J=2,8 I'y, 1H), 4,25 (d, J=17,3 I'y, 1H), 3,93 (br. s., 1H), 3,29 (br. s., 3H), 2,99-2,80 (m, 4H), 2,24
(d, J=11,5 Ty, 1H), 2,03 (s, 1H), 1,75 (d, J=12,3 T, 1H), 1,19 (s, 4H). 3nauenue C,sH, N,O [M+H]" 328 pac-
cYUTHIBAIM ¢ Hcnons3oBaHueM MS ESI u oHo cocraBuiio 328.

BapwuanT peanuzanuu 35.

wxss

3-Metui-1-(merun(7H-nuppo:o[2,3-dmupumMuanH-4-un)amuHo )-N-(2,2,2-pud TopaTit ) nunepuanni-3-
dbopmamu .

WX38 nonyvanu ¢ UCMOJIB30BaHUEM CMOCO0A MOJYUYEHUsI, aHAIOTHYHOTO BapUaHTy peanu3aunu 34, u He-
OUMLIEHHBIH TIPOYKT OUMIIATH ¢ oMoibio BIXKX npenapartusroro tuma ¢ nonydenrnem WX38. 'H SIMP (400
MI 1, metanon-dy) 6=8,15 (s, 1H), 7,08 (d, J=3,3 'y, 1H), 6,73 (br. s., 1H), 4,25-4,12 (m, 1H), 3,50 (br. s., 1H),
3,30 (s, 3H), 2,97-2,80 (m, 4H), 2,23 (d, J=12,5 'y, 1H), 2,12-1,98 (m, 1H), 1,74 (d, J=13,1 'y, 1H), 1,19 (br. s,
4H). 3nauenue C¢H, F3NqO [M+H]" 371 paccunThiBaiy ¢ ucrons3oBaHreM MS ESI u oHo coctaBuio 371.

Bapuanr peanuzauuu 36.
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Cragus 1.

4-(tpet-byTHrnokcukapbonun)mopdonun-2-kapdoHoByto kuciaoty (7,30 r, 31,57 MMOnb) pacTBOpsUIA B
CMeIlIaHHOM pacTBopuTene auxiopmerana (150,00 mi) u meranona (10,00 mi), U 3aTemM pacTBOp rekcaHa W
TMSCHN, (2 M, 23,68 mu) mo kamiasM H00aBisIM B 3alIMTHOW aTMocdepe asora mpu 0°C. PeakimoHHYIO
cmech nepemernBain B TeueHue 0,5 4 npu 25°C. TCX (nerponeiinsiii a¢up:aTunanerar=1:1) nokasana, 4yto
MCXOJIHBIE BEILECTBA MOJIHOCThIO MpopearupoBaii. HackileHHbIi pacTBOp Xstopraa ammonus (20 mut) noGasis-
JIA 7S TalleHUs, 3aTeM AUXJIOPMETaH MCMONb30Baiu i SKkcTpakuuu (100 mix2), oObeqMHEHHBIE OpraHHye-
ckue (a3bl MPOMBIBAJIM HACHIILIEHHBIM BOAHBIM COJIEBBIM pacTBOpoM (20 mit), cymmnu 0e3BOIHBIM CyibdaTom
HaTpus, pUIBTPOBATM M KOHLIEHTPUPOBAHM MPH MOHWKEHHOM JaBJICHUH C MOJYyYEHHEM MeTHIIOBOro sdupa 4-
(Tper-6yTHnokcukapOoHun)MopdoauH-2-kapOooHoBoit kuciaoThl (8,00 r, HEOYHMILEHHBIH MPOAYKT), KOTOPbIH
NPEe/ICTABIsT COOO0 CBETIO-KOPUUYHEBOE TBEP/IO€ BEIIECTBO M KOTOPBIN HEMOCPEACTBEHHO UCTIOJIB30BAJIM B Clle-
Ayloliel peakuuy 63 JOMONHUTENbHON OuMCTKH, auxjaopmeraH 3uadenue CHoNOs [M+H]" 246 paccumtbl-
BaJIM ¢ ucnorzoBaHueM MS ESI u oHo coctaBuno 246.

Cranus 2.

PacTtBop muokcana (4 M, 32,62 M) U CONSTHOM KUCIIOTHI MO KaruIsaM 100aBJIsUTA K pacTBOPY AUXJIOpMeETaHa
(100,00 mu) 1 MetunoBoro adupa u 4-(Tper-OyrunokcukapdboHus)MopdonuH-2-kapdoHoBoit kuciaoTsl (8,00 r,
32,62 mmonb) npu 0°C. PeakunoHHyto cmech nepememivBasid B Teuenue 0,5 4 npu 25°C. TCX (nerposneitHbii
a¢up:aTHIaneTaT=3:1) nokasana, YTO UCXOIHbIE BELIECTBA ObIIM MOJHOCTBIO M3pacXoA0BaHbl. PeakMOHHbBIN
pacTBOp KOHLEHTPUPOBAJIM TMpPH MOHMKEHHOM JaBIEHHUHM C MOJYYEeHHEM METHJIOBOro adupa MopdosiuH-2-
kapOOHOBOMW KHCIOTHI (6,00, HEOUHIEHHBIH MPOAYKT), KOTOPbIH NpencTaBiIsn coboi Oestoe TBep10e BELECTBO U
KOTOpBIH HEMOCPEeJCTBEHHO HCIOJb30BAIM B Clieytollel peakluy 0e3 JOMOJHUTEbHON OYMCTKH. 3HaYeHHe
C¢H,,NO; [M+H]" 146 paccunTbiBaiu ¢ ucnosibzoBanueM MS ESI v oHo cocraBuno 146.

Cranus 3.

MeTunoBsiii 3¢up MopdonuH-2-kapOooHOBO#H KUCIOTHI (5,70 T, 31,38 MMOJIB) pacTBOPSUTH B YKCYCHOM KH-
cnote (50,00 mi) u Boze (50,00 mut) u Boausblit pactBop (50,00 M) HUTpUTa HaTpus (4,33 62,77 MMOJb) MO Kar-
JIIM A00aBNsNIM B yKazaHHBIN Beie pacTBop npu 0°C. YkasaHHyro cMech nepeMeridBaiu B TedeHue 30 MuH
npu 0°C u 3atem nepemeruuBaiy B TeueHue 2 4y npu 25°C. TCX noka3zana 3aepiueHue peakuuu. Boay (30 mu)
JOOaBIISAIIM 1J1s TallleHUs peakuuu. BoaHyto a3y skcTparupoBaiii ¢ ucrosib3oBaHueM 3Tuianetara (100 mix2).

OObearHeHHbIE OpraHuveckue (a3bl MPOMBIBATH HACBILICHHBIM BOJHBIM COJIEBBIM pacTBOpoM (20 miix2),
cyinny 0e3BoHbIM Cyib(haToM HaTpus, GUILTPOBAIM U KOHLEHTPUpOBaIH B BakyyMme npu 70°C st yaaneHus
YacTH YKCYCHOM KMCT0Thl. OCTaTKH pacTBOPSJIM B CMELIaHHOM pacTBope stuinauerara (100 mi) u Boasl (50 M),
M MOJLIeNa4yrBalid TBepAbIM ruapokapooHaroM Hatpus 1o pH 8-9. YkazaHHyio cMech 3KCTparupoBajiu ¢ Mc-
nosnb3oBaHueM stunanerata (100 miix2), oObeqUHEHHBIE OpraHUYecKre (a3bl MPOMBIBATM HACHIIIEHHBIM BO/I-
HBIM COJIEBBIM pacTBOpPOM (20 Miix2), cymmnu 0e3BOJHBIM Cyib(haToM HaTpusi, pUIBTPOBAIM U KOHLEHTPUPO-
BaJIM MPH MOHMKEHHOM JIaBJICHUHU C MOJYYEHHEM METHJIOBOTo 3(upa 4-HUTPO30-MOPHOIUH-2-KapOOHOBOH KH-
cnotsl (5,40 r, Beixo coctaBui 97,83%), KOTOpbIi NMpeacTaBlisi COOO0M CBETIO-KOPUUHEBOE TBEPA0OE BELIECTBO.
3nauenne CgH;oN,O4 [M+H]" 175 paccuuThiBaiy ¢ ucnosibzoaHueM MS ESI v oHo coctaBuiio 175.

Cranus 4.

MeTunoBslii 3¢up 4-HUTPO30-MOpdonnH-2-kapOOHOBO# k1ca0ThI (4,40 T, 25,27 MMOJIB) PacTBOPSIIU B Me-
taHose (50,00 mut) u oxnaxnanu ao -10°C, 3arem umHk (8,26 r, 126,33 MMoJb) 100aBIIsUTH B YKa3aHHbBIN pac-
TBOP B 3allIMTHOM aTMoc(epe a30Ta, U yKCycHYIo kucioty (15,17 r, 252,66 MMoJib) Mo KaruisiM A00aBIIsUTH MPpU
temneparype ot -10°C no 0°C. YkazaHHyto cMech nepemeluuBand B Teuenue 60 muH npu 0°C u 3atem nepeme-
wrBany B TeueHue 4 4 npu 25°C. TCX nokasana 3aBeplIeHHe peakLMU. YKa3aHHYIO cMech (UIbTPOBAIH U
npomMbiBasii MetaHosoM (1000 mi). @uabTpaT KOHLEHTPUPOBAIM NMPU MOHMKEHHOM AasieHuu npu 70°C. Oc-
TaTKW pa3fensiv B auxyopmerane: meradone (10:1, 400 mm) u nommuenauuanu 1o pH 8-9. Ykazannyto cmechb
(hUnbTpOBaNK C MOMOLLIBI AMATOMUTA U MPOMBIBATIM JUXJopMeTaHoM: MeTaHosioM (10:1). @unbTpar KOHUEH-
TPUPOBAJIM NMPU MOHHKEHHOM [IaBJICHHH C MOJyYeHHEM METHJIOBOro adupa 4-aMuHOMOpP]oIHH-2-kapOOHOBOH
KUCHO0ThI (5,30 T, HEOUMLIEHHBIN MPOAYKT), KOTOPbIA MPENCTaBis cOOOM KeaToe MacisSHUCTOE BELIECTBO W
KOTOPbI HEMOCPEICTBEHHO MCMONIB30BAIM Ha ciedylolieil peakunuy 0e3 JOMOTHUTEIbHOH OYMCTKH. 3HaueHHe
C¢H2N,O5 [M+H]" 161 paccuursisanu ¢ ucnons3oanueM MS ESI u oHo cocrasumno 161.
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Cranus 5.

MerunoBelii 3¢pup 4-amuHomophonanH-2-kapooHoBoit kucnotsl (4,30 r, 26,85 mmons) u 4-xjop-7-
(Tozum)nuppoo[2,3-dlnupumunut (8,26 r, 26,85 mmoub) pactBopsuid B nuokcane (100,00 mi1) U TpUdTUIAMUH
(8,15 1, 80,55 MMoJB) MOOABNISAIM B 3aIIUTHON aTMOC(epe a3oTa. YKa3aHHYIO BBIIIE CMECh MEPEMEIINBAIN B
TeueHue 24 4 npu 110°C. TCX nokazaja OTCyTCTBHE Mporpecca peakiuu. YKa3aHHYI CMECh OXJaxcaaiu 10 25
°C U 3aTeM KOHLIEHTPUpOBAIU MpHU MOHWkKEeHHOM naBiaeHuu npu S0°C. OcrtaTku paz0aBisiau Bopoi (50 mi),
BOJIHYIO (a3y skcTparupoBaiu dtunaneratoM (100 miax3), oObenMUHEHHBIC OpraHuYeckue (ha3bl MPOMBIBAH
HACBILIEHHBIM BOJIHBIM COJIEBBIM PAcTBOPOM (20 MJIx2), CylIuan Oe3BOHBIM CyJb()aToM HATpus, GUILTPOBAIH
¥ KOHLEHTPUPOBAJIM MPU MOHMKEHHOM AaBaeHHU. OCTaTKU OYMLIAIN C MOMOILBIO KOJIOHOUHOH XpoMaTorpaduu
Ha cuinkarene (100-200 mew cunukarens, NeTpoOJeHHbli 3¢up:aTHnanerat: auxaopmeran=>5:1:0,5-1:1:1) ¢ no-
Jy4eHUEeM MeTUI0BOro 3dupa 4-[[7-(to3un)nuppono|2,3-d]nupumMuann-4-uialaMmuHo |MopdoInH-2-kapOOHOBO#H
kuciaoTel (3,80 r, 7,93 MMOJIb, BBIXOA cOCTaBU 29,52%), KOTOpbIi MpeacTaBiisy co00i KeNTOe TBEPIOE BELle-
ctBo. 3Hauenne CoH,NsOsS [M+H]" 432, paccuntsiainy ¢ ucnons3opanieM MS ESI 1 oHo cocTaBuo 432.

Cranus 6.

MertunoBslii 3¢up 4-[[7-(tozun)nuppono[2,3-djnupumuanu-4-ui] amuHoMopdoarH-2-kapOOHOBOH Ku-
cinotel (3,80 r, 8,81 MMmonb) pacTBopsaiau B TeTparuapodypane (100,00 mi) u runpun Hatpus (422,80 mr, 10,57
MMOJIb, 1,20 3KB.) 100aBJIsJIM MApTUAMH B 3alMTHOM aTMocdepe azota npu 0°C. PeakiMOHHBIN pacTBOp mepe-
MmemuBaau B TeueHue 60 muH npu 0°C, 3aTeM no kanjsm ao6asnsau metunionun (7,17 r, 50,48 Mmoab) npu
0°C u HenpepblBHO nepemernBand B TeueHue 4 4 nmpu 25°C. TCX nokaszana 3aBeplIeHHE PeakLMu. Y Ka3aHHYIO
cMmech oxJaxkaanu 10 0°C u Boay (20 ma) noGaBisiu AJs rameHus. BogHyto ¢a3y 3KkcTparupoBaiu ¢ UCMOJIb30-
BaHueM sTrnaneTata (100 mix2), o0beIMHEHHBIE OpraHUuYecKue (ha3bl MPOMBIBAJIM HACBILIEHHBIM COJIEBBIM pac-
TBOpoM (20 mu1), cymiuau 6e3BOAHBIM CYJIb(aToM HaTpus, GUABTPOBATIH U KOHLIEHTPUPOBAIU NMPU MOHMIKEHHOM
naBjaeHud. OCTaTKU OUMILAIM C MOMOIIBIO KOJIOHOYHOH XpoMaTorpaduu Ha cunukarene (100-200 mewn cuiuka-
reflb, TeTpojieliHblil  a¢up:sTunanerar=3:1-1:1) ¢ mnoay4eHHEeM MeETHIOBOTO ddupa 4-[merun-[7-
(To3wn)mupposio[2,3-d|nupumunun-4-unlamuHo [MophosuH-2-kapOoHOBOI kucaoThl (140,00 Mr, BeIXOA cocTa-
BuI 3,39%), KOTOpBI MpeacTaBisa coboii xkentoe TBepaoe BemecTBo. 3HaueHue C,oHpsNsOsS [M+H] 446
paccuuThiBanu ¢ ucnosnb3oBanueM MS ESI v oHo cocTaBuiio 446.

Cranus 7.

Boansiii pactop (2,50 mut) ruapokcuaa Hatpus (50,28 mr, 1,26 MM0Jib) 100aBIISJIM B CMEILIAHHOM pacTBOp
terparuapodypana (5,00 M) u meranosa (5,00 mu) u MetusoBoro >dupa 4-[meTui-[7-(To3un)nuppoo[2,3-
d]nupumunuH-4-unjaMuHo IMopposuH-2-kapOoHoBoi kucaoThl (140,00 mMr, 314,26 MKMOJIb). YKa3aHHYIO CMECH
nepemewnBaiu B TeueHue 2 4 npu 100°C. XKXX-MC noxkazana 3aBepuieHUe peakluu. YKa3aHHYI0 CMECh OXJIax-
Janu 1o 25 °C ¥ 3aTeM KOHLEHTPUPOBAIM NMPU MOHMKEHHOM JaBieHun npu 50°C. Octarku HEHTpanu3oBaiu ¢
MOMOILBI0 BOJHOTO pacTBOpa pa30aBICHHON COJMSHON KUCJIOTHI U KOHLEHTPUPOBAIU MPHU MOHMKEHHOM [aBJe-
HUM ¢ nojyueHueM 4-[merun(7H-nuppono[2,3-d]nupuMuanH-4-1i)aMUuHO [MOPPOIUH-2-MYPaBbUHOH KUCIOTHI
(120 Mr, HEOUMILEHHBIM MPOAYKT), KOTOPasi MpeacTaBsiia co0O0H MKeJNToe TBEPIOE BELIECTBO U KOTOPYIO HEMO-
CPEJICTBEHHO HCIOJIb30BaIU B cleAyloledl peakuuu 0e3 aonojHuTeNbHoi ouncTku. 3HaueHue CjpH;sNsO;
[M+H]" 278 paccuuntsiBanu ¢ ucnonbzoanuem MS ESI u oHo coctasuno 278.

Cranus 8.

4-[Metua(7H-nuppono[2,3-dJnupumMuauH-4-ui)aMuHO IMOpHOIMH-2-MypaBbUHYIO  KUCJIOTY (45,00 M,
162,29 mxmoas), HOBt (43,86 mr, 324,58 mkmoub) u EDCI (62,22 mr, 324,58 MkmoJb) pactBopsiid B JIMDA
(4,00 mi). VYkazaHHyl0 cMech nepemewuBaiu B TeueHue 30 muH npu 25°C, 3areM pobGamisyid 2-
amuHoauetoHuTpuia (30,03 mr, 324,58 MKMOJIb) U TPUITUIAMUH (65,69 Mr, 649,16 MKMOJIb), U 3aTEM yKa3aH-
HYI0 cMech nepeMewmnBany B TeueHue 12 4 npu 25°C. XKX-MC nokasana 3aBeplieHHe peakiuu. YKa3zaHHYIO
cMech paz0aBisiv Boaoi (5 ma). BoaHyto ¢asy skcTparupoBasid AUXJIOpMETaHOM: MeTaHosioM (5:1, 20 mMax3),
00bEAMHEHHbIE opraHuyeckue (a3bl MPOMbBIBAIN HACBILIEHHBIM COJIEBBIM pacTBOpoM (20 MJI), cyuimin 0e3Bo-
HBIM CYJb(aToM HaTpus, GUIBTPOBAIN ¥ KOHLIECHTPUPOBAIU MPU MOHKEHHOM AaBieHUU. OCTaTKU OYUIIAIH C
nomowbio BIXKX wienounoro tina ¢ noxyuerneM WX39 (20,00 mr, Beixox cocrasin 39,08%). 'H SIMP (400
MTI'u, meraHoa-d,) 6=8,16 (s, 1H), 7,15-7,06 (m, 2H), 4,63 (br. s., 1H), 4,47 (dd, J=2,8, 10,0 I'u, 1H), 4,24-413
(m, 3H), 4,05 (t, J=10,5 T'u, 1H), 3,29-3,18 (m, SH), 3,00-2,84 (m, 2H). 3nauenue C,,;H,,N;0, [M+H]" 316 pac-
CUMTHIBAJIM ¢ ucnojs3oBanueM MS ESI u oHo coctaBuio 316.

BapuanT peanuzanuu 37.

(o

H
HN,N%NVCFS
"lJm o
I\N/ H
wx4o
4-((7H-ITuppono[2,3-dmupumMuanH-4-nin)amMmuuo )-N-(2,2,2-tpuropatia)MmophonuH-2-popmMaMu.

WX40 nonyyaiu ¢ UCNOJIb30BaHUEM CIIOCO0A MOJTYUEHHS, aHAIOTMYHOrO BapHaHTy peanusauuu 36, u He-
o 1
OUMILEHHBIN MPOAYKT ouuLanu ¢ nomoubio BOXKX npenapatisHoro tuna ¢ nonydenuem WX40. 'H SAMP (400
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MTI'u, metanon-d;) 6=8,13 (s, 1H), 7,14 (d, J=3,3 I'u, 1H), 6,86 (br. s., 1H), 4,63 (s, 1H), 4,39 (dd, J=2,4, 10,4
I'u, 1H), 4,12 (d, J=11,5 'y, 1H), 4,02-3,88 (m, 3H), 3,41 (d, J=7,8 T'y, 1H), 3,07 (d, J=10,8 ', 1H), 2,92-2,82
(m, 1H), 2,66 (d, J=16,1 T'u, 1H). 3nauenue Ci3H;sF5N4O, [M+H]" 345 paccuuTslBany ¢ MCHOJb30BaHHEM MS
ESI 1 oHO cocTtaBuiio 345.

Bapuanr peanuzauuu 38.

o]

\N,N\)\ G,F.ﬁvcpa

O
o
WX41

4-(Metun(7H-nuppono[2,3-d|mupumMuanH-4-un)amuto)-N-(2,2,2-tpuropatrn)Mopdonun-2-popmamu.

WX41 nonyvaiu ¢ UCHOJb30BAHUEM CMOCOOA MOJYUYEHUS], AaHAIOTMYHOTO BapUaHTy peaiu3auuu 36, 1 He-
OUMILEHHBIH TPOLYKT OUMIIAIHN ¢ noMolLbio BIYKX npenapatuHoro tuna ¢ nomyuennem WX41. 'H SIMP (400
MTI'u, meranon-dg) 8=8,16 (s, 1H), 7,11 (br. s., 2H), 4,63 (br. s., 1H), 4,47 (dd, J=2,8, 10,0 I'y, 1H), 4,21-4,14
(m, 1H), 4,05 (t, J=10,4 I'y, 1H), 3,94 (d, J=9,3 I'u, 2H), 3,26-3,15 (m, 5H), 2,99-2,84 (m, 2H). 3HaueHue
C,4H,7F5N¢O, [M+H]" 359 paccuuThiBanu ¢ ucrnosnb3oBaHueM MS ESI u oHo coctaBuiio 359.

Bapuanr peanuzauuu 39

N
w42
N-(Metokcumernn)-1-[metun-(7H-mappon(2,3- ]l'll/lpl/lMl/l,Ell/lH -4-]amuno]nunepunu-3-hopmamun
N OH Craum1 N s SN Hvs\
' e
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@

Tposien coemm. 3

H H

Cra 4
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o [+}
e DS
NTTN
Ts

H
5 WX42

Cragus 1.

I-[Metun-[7-(to3um)nuppon[2,3-d|nupuMuaiH-4-|aMuHo | MUNepuanI-3-MypaBbiHyI0  KUcioTy (672,75
mr, 1,57 mmMonb) pactBopsiiau B TeTparuapogypatne (30,00 min) u nobasisiu TpudstTunamut (474,98 mr, 4,69
MMOJIb) U u3onponuixigoppopmuar (191,75 mr, 1,56 mmosnb) B 3alMTHON atMocepe a3oTa, 3aTeM yKa3aHHYIO
CMeCh MepeMellnBaIu co B3aumopeiictBueM B TeueHue 2 4. TCX mokasana, 4TO UCXOAHbIE BELIECTBA MOJHO-
CTBhIO MpopearupoBajiu U o0pa3zoBaioch NpoMexxyTouHoe coearHeHue. Jlob6asnsnu NH; . H,O (548,41 mr, 15,65
MMOJIb) U HEMpepbIBHO MepeMelInBaii ¢ odecrieueHreM B3aumoeiictBust B TeueHue 12 4. TCX nokasana, 4to
UCXOJHbIE BEIIEeCTBA MOJHOCTHIO MpopearupoBanu. Boay (10 mu) u atunauerat (10 mix3) nobasisiiy 11 9Kc-
Tpakuuyu. OpraHuueckue ciou 00beIUHAIN, MPOMbIBAIM HACBIILEHHBIM COJIEBBIM pacTBopoM (10 mix1), cymu-
71 0€3BOJHBIM CyJb(haToM HaTpus, (GUIBTPOBAIU U MPOBOJAMIH NMEPErOHKY MPU MOHWKEHHOM JIaBJIeHUU C yIa-
JIEHHEM pacTBOPHTENIS, TOJNyHYalld cepoe TBEPIOe BEIECTBO, TOMOJHUTEIbHO OUMILANU ¢ nomouipto npern. TCX
(AXM: MeOH=20:1) ¢ monyueHuem 1-[meTun-[7-(to3un)nuppon|2,3-d|mupumMunnH-4-]aMuHO |munepuaun)-3-
dopmamuna (590,00 mr, 76,92%). 3uauenne C,oH,yN¢O;S [M+H]" 429,16 paccuuThiBanu ¢ UCTIONb30BAHUEM
MS ESI u oHo coctaBuiio 429.

Craaus 2.

I-[Metun-[7-(to3um)nuppon[2,3-dnupumMuaun-4-JaMmuno | nunepunun)-3-popmamun (195,00 mr, 456,12
MKMOJIb) pacTBopsiin B IM®PA (2 mn), mocaenosarenbHo pobasnanun K,CO; (157,60 mr, 1,14 mmons), KI
(37,86 mr, 228,06 MKMOJIb) M XJIOpMETUIMETHICYIbGUA (65 Mr, 684 MmkMounb), Harpeanu 1o 80°C u nepeme-
myBany B TedeHue 12 y. TCX nokasana, 4To UCXOAHbIE BEIIECTBA MOJHOCThIO popearupoBaiu. Boay (15 mit) u
stunauerat (10 mix3) nobaBnsanu Wi SKCTpakuuu. OpraHuuecKue cjiou 00beIUHsIN, MPOMbIBAU HACBILICH-
HBIM cOJIeBbIM pacTBOpoM (10 mix1), cymmau 6e3BOIHBIM CYab(paToM HATpHs, PUIBTPOBAIU U MPOBOIUIIU Tie-
PEroHKY MpU MOHIKEHHOM JaBJIEHUM C yJaJICHUeM PacTBOPUTEIS, C MOJYyY€HHUEM CEpOro TBEPAOTO BEIECTBA U
pa3zensiu TBepaoe BelecTBO ¢ moMolusto npen. TCX (nmeTponeiHsiii a¢up:stunauerar=1:1) ¢ noaydeHuem I-
[MeTun-[7-(To3un)nuppon[2,3-d|nupumuanH-4-]aMuHO |-N-[(MeTHIMEPKANTO )METUI | MTUNepUIWI-3 -hopMaMuIa
(75,00 mr, 33,72%). 3uauenue C,,HysNgO3S, [M+H]" 489,17 paccuntbiBanu ¢ ucnosns3osanueM MS ESI u oHo
cocraBuio 489.
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Cranus 3.

1-[MeTun-[7-(to3un)muppon| 2,3-dJnupumunun-4-|amuso |-N-[ (MeTHIMEpKarTo )MEeTHI | munepuaui-3-hop-
mamua (121,00 mr, 248,13 mMxmonb) paznensnu B auxinopmerane JIXM (10,00 mn) u maptusmu go0aBisiid m-
CPBA (100,75 mr, 496,27 mxmoib, 2,00 3KB.), ¥ 3aT€M NEPEMEIIUBAITN C 00ECIIEYCHHEM B3aUMOJICHCTBUS B TeUe-
nue 12 v npu 25°C. TCX nokaszana, 4To UCXOTHBIE BELECTBA MOJIHOCThIO MpopearupoBainy, U KX-MC nokazana
obpazoBanue npoaykra. HaceimeHHbiit THOCyabdar Hatpus (5 Miax3) 100aBIsUTH IS TAllEHUs] OCTATOYHOTO M-
CPBA u nuxyopmerad (10 mix3) UCHOJB30BAIM JUJISI IKCTPAKIUH, 3aTEM OPraHUYECKUE CIOU OOBLETUHSIIY,
MPOMBIBAIM HACBILICHHBIM COJIEBBIM pacTBOpoM (10 mix 1), cymunu 6e3BOAHBIM CyTb(arom HATpHs, GIIBTPO-
BaJIM M TPOBOIMIIN NEPETOHKY NMPH MOHM)KEHHOM JABJICHUU C yIAJICHHEM PACTBOPHUTES, C IMOIyYEHHEM CEPOro
TBEPIOro BELIECTBa U pas3jensuiu ¢ nomouisto npenaparuHoit TCX (AXM: MeOH=10:1) ¢ nosmy4yenuem osen-
HO-XKEJITOTO BSI3KOTO BEIIECTBA 1-[metun-[7-(to3un)muppon|2,3-d|mupumuun-4-lamuno |-N-
[(MeTuncynbponmm)MeTHI | nUnepuann-3-popmamuia (88,00 mr, 68,25%). Bsizkoe BelecTBO pacTBOPSIN B Me-
TaHOJE M HarpeBaqum ¢ mnoxydeHueM N-(merokcumerun)l-[merun-[7-(to3un)muppo|2,3-d]mupumuua-4-
lamuHo |munepuann)-3-popmamMuaa. PacTBopurens ynaisian v yKa3aHHbBIH MPOTYKT HEMOCPEICTBEHHO UCIOJb-
30BaJlM Ha cieayrouleit peakiuu 6e3 A0NMOJHUTENIbHON ouncTkU. 3HaueHue CyH,gNqO4S [MJrH]+ 473,19 pac-
cUMTHIBAH C Mcnos3oBanreM MS ESI u oHo cocraBuiio 473.

Cranus 4.

N-(MertokcumeTun)- 1-[meTun-[ 7-(to3uwn)nuppon| 2,3-d [mupumunus-4-]|amuno |nune puami)-3-popmamu g
(80,00 mr, 169,29 mxmo:p) pactBopsinu B Metanosie (2,00 mi), nodasisiu NaOH (1 M, 508 mxi) u mepementn-
BaJIM co B3aumopeicteueM B TeueHue 24 4 mpu 25°C. TCX nokaszana, 4TO MCXOJHbIE BELIECTBA MOJHOCTBIO
npopearupoBany, U JKX-MC nokazana oOpazoBanue nponaykra. Jlobasmsmm Bogy (10 mi), ykazaHHYIO cMech
(UIBTPOBAIN M yKa3aHHBI NPOIYKT NMPOMBIBAM CMeIlaHHbIM pactBoputeseM (AXM: MeOH=5:1) u xoHueH-
TPHPOBAIH C MOJyUYeHHEM 0esIoro TBEpaoro, U mpenapatuBHyo BOXKX (1meno4ynoit MeTo) NpuMEHsTH C MOTy-
YEHUEM WX42: N-(merokcumeruin) 1 -[merun-(7H-nupposn|2,3-d|nupumu iun-4-JamuHo Jnunepu g )-3-
dopmammna (13,40 mr, 24,86%). 3nauenue CisH,,NO, [M—IrH]+ 319,18 paccuMThIBaJId C UCIOJIb30BaHUEM MS
ESI u ono cocrasuio 319. 'H SIMP (400 MI', metanos-dy4) 6=8,13 (s, 1H), 7,08 (s, 2H), 4,53-4,61 (m, 2H),
3,28 (s, 3H), 3,23 (s, 3H), 2,99-3,09 (m, 2H), 2,74-2,98 (m, 3H), 1,83-2,06 (m, 3H), 1,40-1,61 (m, 1H).

Bapuant peanuzanuu 40.

H
~y N N._.5.
N*)Ts a
WXA3

1-[Metun-[7H-nuppon[2,3-d|mupumuun-4-|amuno |-N-(MEe THATHOMETHIT) TUTIEPU IUIT-3-(hopMaMH T

Cranus 1.

1-[Metuia-[7-(to3un)nuppon|2,3-dnupumugun-4- |amuno | -N-[ (MeTriamMepkarTo )MeTu | munepuaui-3-gop-
MaMHUJ pacTBOPsUTH B cMemaHHoM pactBopuresie MeOH (5,00 mi) u H,O (2,00 M), no6asmstin NaOH (16,95 mr,
423,63 MKMOJIB), U IIEpEeMEIIUBAIHN ¢ odecrneueHreM B3aumoeiicTBust B TeueHue 12 4 npu 25°C. TCX noxasana,
YTO MCXOJHBIC BELIECTBA MOJHOCTHIO npopearupoBaiu. XKX-MC nokaszana oopasosanue npoaykra. HCI (1 Mx10
mi1) noGaBisiiau ¢ goBeneHueM 10 pH 7-8, 3aTeM yka3aHHYI0 cMECh KOHUEHTPUPOBAIM O 5 MJI U pa3Aessiiu C
noMoieio npenapatuBHoit BOXKX (wenounoit meron) c¢ momydenumem WX43: 1-[merun-[7H-nmuppon|2,3-
d]mupumuna-4-amuHo |-N-(Metuntuomerum)nunepuui-3-popmamuna (9,30 mr,  9,85%).  3Hauenue
C;5H2oNgOS [M+H]+ 334,16 paccuutbiBaiu ¢ ucnoibzoBaHueM MS ESI u oHo cocraBuio 335, 'H aMmP (400
MTI'y, meranosn-dy) 6=8,12 (s, 1H), 7,08 (s, 2H), 4,33-4,17 (m, 2H), 3,23 (s, 3H), 3,08-2,79 (m, 5H), 2,12 (s, 3H),
2,01-1,86 (m, 3H), 1,50 (d, J=10,0 I'u, 1H).

Bapuanr peanuszauuu 41.
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2-[1-[Metun| 7H-nuppoi|2,3-d | nupumuauH-4-|aMuHO |- 3-nUne puani |ale TOHU TP T

Cranus 1.

2-[1-[Metun| 7-(to3un)nuppoi| 2,3-d | mupumMuauH-4- |aMHHO |-3-MUNepUInI |aUeTOHUTPUI  PaCTBOPSUIH B
cmeuranHoM pactBoputesie TI'D (90,00 mxn)/H,O (180,00 mxi1)/MeOH (180,00 mki), no6asnsau NaOH (26,91
Mr, 672,75 MKMOJb) U MepeMellnBaii ¢ o0ecnieueHreM B3aumoeiicTBus B teueHue 12 4 npu 25°C. XKX-MC
NoKasajia 3aBeplueHue peakiuu. [lepeMeniBaHUe OCTaHABIMBAIU U YKa3aHHYI0 CMECh KOHLIEHTPUPOBAIU MpHU
MOHM)KEHHOM JIaBJICHHH C yIaJeHHEM OPraHH4ecKOro pacTBopuressi, 1oBoauau ¢ nomousio HCI (1 Mx5 mi) no
pH 7-8 u pazaensnu ¢ nomouipio npenapatuBHoii BOXKX (wenounoit meton) ¢ nmonyueHuem WX44: 2-[1-
[MeTun|[7H-nuppon[2,3-d|nupumuaun-4-|amuno|-3-nunepunui Jauetonutpwia (30,00 mr, 48,55%). 3HaueHue
C14H gNg [M+H]" 271,16 paccuuTeiBanu ¢ ucross3oanueM MS ESI u oHo coctasumo 271. 'H-sIMP (400 MI ',
metaHou-dy) 8=8,16-8,10 (m, 1H), 7,08 (d, J=3,3 I'uy, 1H),7,03 (d, J=3,3 'y, 1H), 3,21 (s, 3H), 3,03 (d, J=7,3 'y,
1H), 2,97-2,79 (m, 2H), 2,67 (t, J=10,5 I'y, 1H), 2,53-2,41 (m, 2H), 2,33-2,19 (m, 1H), 2,04-1,81 (m, 3H), 1,21-

1,00 (m, 1H).
¥
\NJN Nj(\CN
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Bapuanr peanuzanum 42.
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Cranus 1.

2-llnanoykcycHyto kuciorty (158,14 mr, 1,86 mmons) pactBopsuin B IM®PA (4 mu), nobasnsnn HOBt
(502,41 wmr, 3,72 mmouip) 1 EDCI (712,78 mr, 3,72 MM0JIb) M iepeMELLIMBAJIM CO B3aUMOJEHCTBHEM B TeueHue 30
MuH nipu 25°C. moGammsanu N-[3-(amuHOMeTHN)nHTIepuauH- 1 -un|-N-metun-7H-muppon [2,3-d|nupumuaun-4-
amuH (134,68 mr, 903,53 mkmounb), 3atem aoGasisaiu Et;N (752,49 mr, 7,44 MMOJib) U yKa3aHHYIO CMeCh Mepe-
MeIlHBaIu ¢ obecreueHHeM B3auMoieiicTBus B TeueHue 12 v mpu 25°C. TCX nokasana, 4To UCXOAHbIE BELIECT-
Ba MOJIHOCTHIO npopearuposai u JKX-MC nokasana odpazoBaHue npoaykra. [lepeMeniBaHie OCTaHABIHBAIN
M YKa3aHHYIO CMECh KOHLIEHTPHUPOBAJIM MpPH MOHMKEHHOM JaBjieHuH ¢ yaaneHuem JIM®DA u pazaensiu ¢ no-
Molnkio npenapatuBHoit BOXX (wenouHoii Mmeton) ¢ nmosrydenneM WX45: 2-imaHo-N-((metun(7H-nuppon|2,3-
d]mupumunuH-4-un) aMuHO )UnepunuH-3-un)metwn)aneramuna (7,70 mr, 6,27%). 3nauenue C sH,; N,O
[M+H]" 328,18 paccunrtsiBanu ¢ ucrnoss3osannem MS ESI u oo cocrasuio 328, 'H SIMP (400 MI', MmeTaHo-
dy) 6=8.,11 (s, 1H), 7,05 (s, 2H), 3,21 (s, 3H), 3,20-3,09 (m, 2H), 3,03-2,82 (m, 3H), 2,65-2,48 (m, 2H), 2,22-
2,04 (m, 1H), 1,97-1,79 (m, 3H), 1,31-1,18 (m, 1H), 1,08-0,88 (m, 1H).

Bapwuanr peanuzaium 43
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1-[MeTtun(7H-nuppoin[2,3-dmupumuus-4-)amMmuno]-N-(2,2,3,3,3-neHradhTopnpone Hui1 ) une puani-3-

dhopmamun
F,
H F
N N
Crazna 3 \N O\’r \XCF:
TIpoMerK. COCAUH. 3 it O

VoD
NN
WX4s

Cranusg 1.

[TpomerxxytouHoe coenuHenue 3 (99,50 mr, 361,41 mxmods) pactBopsiu B JIM®DA (5,00 mu), nobasnsiau
HOBt (146,50 mr, 1,08 mmonb) 1 EDCI (207,85 mr, 1,08 mmoab) u nepemerunBaiu B redeHue 30 MuH npu 25°C.
Jobasmsu 2,2,3,3,3-nenrapropnponunamun (134,68 mr, 903,53 mMxmons) u TpusTUnamud (219,43 wmr, 2,17
MMOJIb) M YKa3aHHYIO CMeCh NepeMelluBaiu ¢ o0ecrneueHeM B3auMoIeCTBUS B TeueHue 18 u npu 25°C. XKX-
MC nokasaja, 4TO UCXO/HbIE BELECTBA MOJHOCTHIO MPOpPEarupoBaJid U 4T0 00pazoBaiics mpoaykT. [lepemernn-
BaHHE OCTaHABJIUBAJIIM, YKa3aHHYIO CMeCh (QMJIBTPOBAIM U (PUIBTPAT KOHLEHTPUPOBAIH O 5 MJT U pa3Aeisii ¢
noMouipto npenapatuBHoii BOXKX (wenouyHodt mMeron) ¢ noaydeHuem WX46: 1-[metun(7H-nuppon[2,3-
d]mupumunun-4-)ammuno]-N-(2,2,3,3,3-nenradTopnponui)nunepuani-3-popmamuaa (49,70 mr, 33,84%). 3Ha-
uenme C,cH,oFsNsO [M+H]" 407,15 paccuuThIBaU ¢ ucnosb3oBanueM MS ESI u oHo coctaBmiio 407. 'H IMP
(400 MTI'u, metaHona-ds) 6=8,13 (s, 1H), 7,08 (t, J=3,4 T'u, 2H), 4,09-3,80 (m, 2H), 3,22 (s, 3H), 3,08-2,83 (m,
5H), 2,01-1,85 (m,3H), 1,58-1,40 (m, 1H).

BapuanT peanuzanuu 44.

I-[Metun(7H-nuppon[2,3-d|mupumuanH-4-)amuHo|-N-(2,2-nudropatin)nune puaui-3-gpopmMamMus

hoF
N N g

Cramus 1
IIpoMerk. COSAUH. 3 i o
(%
Z
N
N" H
WXA7

Cranus 1.

ITpomerxxytounoe coenunenue 3 (76,00 mr, 276,05 Mmkmons) pactBopsid B JIM®DA (4,00 mu), nodbaBnsiau
HOBt (111,90 mr, 828,15 mkmonb) u EDCI (158,76 mr, 828,15 mxmouib) U nepemeninBaiu B TedyeHue 30 MUH
npu 25°C. Jlo6apnsnu 2,2-nudropatunamun (55,94 mr, 690,13 mkmoisib) U TpudTuiaamuH (223,47 wmr, 2,21
MMOJIb) M YKa3aHHYIO CMECh MepeMelluBaId ¢ o0ecrneueHueM B3auMoIeCTBUS B TeueHue 18 u npu 25°C. XKX-
MC nokazajia, YTO UCXOJHbIE BEILECTBA MOJHOCTHIO MPOpPEarupoBaiy U 4YTo oOpaszoBajics Npoaykr. [lepemenin-
BaHHE OCTAHABJIHMBAIH, YKa3aHHYIO CMeCh (QWIBTPOBAIN U (QUIBTPAT KOHIECHTPUPOBAIU U PA3ACISIN C TIOMO-
upto  npenapatuBHoit BDXX (wenouyHoir metox) ¢ noayueHuem WX47: 1-[metun(7H-nuppon[2,3-
d]nupumunun-4-)amMmuHo|-N-(2,2-nudropatun)nunepunui-3-popmamunaa (42,82  wmr, 45,85%). 3HaueHue
C5H,oFaNgO [M+H]+ 339,17 paccuuthiBasiv ¢ ucnojp3oBanueM MS ESI u oHo coctaBuio 339. 'H aMP (400
MTI', meranon-d,) 6=8,12 (s, 1H), 7,11-7,02 (m,2H), 6,06-5,67 (m, 1H), 3,66-3,45 (m, 2H), 3,22 (s, 3H), 3,09-
2,98 (m, 2H), 2,96-2,84 (m, 3H), 2,05-1,83 (m, 3H), 1,58-1,39 (m, 1H).

BapwuanT peanuzauuu 45.
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5-[[7H-ITuppon|[2,3-d|nupumuann-4-|amuHo Jrekcarugponuppoino| 3,4-c|nuppon-2(1H)-tper-Oytundop-

MHAT
o]

+ ¥ ¥ 1k ook
AR S S aadlss
T Craqus 1 Eiz Craqus 2 Eiz Cramu3 N Cramn 4 N

N N

I 'Jm
. y ¥ Ly ey
H NO NH, Ts 5
4 2 3 4 WX43

Cragus 1.

I"ekcaruaponuppoio[3,4-c]nuppon-2(1H)-rper-oytundopmuara (1,50 r, 7,07 MMOJb) pacTBOPSIH B YK-
cycHoii kucnore (10,00 mi) u Boze (10,00 mn), oxnaxxaanu go 0°C, pacteop H,O (10,00 M) u NaNO, (1,22 1,
17,68 Mmozb) no karuisim nobasnsiii B TeyeHre 30 muH npu 0°C u yka3aHHYIO CMeCh HENpepbIBHO NMepeMerIn-
Banu B TeueHue 2 4 npu 0°C. TCX (IXM: MeOH=10:1) noka3zana, 4To UCXOJHbI€ BELIECTBA MOJHOCTbIO MPO-
pearupoBany. [lepemerunBaHue ocTaHABIMBAIN U YKa3aHHYIO CMECh JIOBOJMIIHM C MOMOLIBIO TBEPAOro kapOoHa-
ta Hatpus 1o pH 8-9, u 3aTem skctparupoBaiu cMemaHHbiM pactBoputeneM (IAXM: MeOH=10:1, 15 mux3);
OpraHuveckue cllon 00bEIHHSIIN, NPOMBIBAIN HACBHILEHHBIM COJIEBBIM pacTBOpoM (25 miux1), cymunu 6e3Bo.-
HBIM CyJbdaTom HaTpus, GUIBTPOBAIN U KOHLEHTPHUPOBAIHU C MOJyYEeHHEM Cepo-0esioro TBEpAOro S-HUTPO30-
rexcaruaponuppono[3,4-c]nuppon-2(1H)-tper-6ytindopmuara (1,27 r, HeoumieHHsiii npoaykr). 'H SIMP
(400 MTI'u, meranon-d,) 8=4,57-4,43 (m, 1H),4,25 (dd, J=4,9, 12,7 I'y, 1H), 3,85 (dd, J=7,8, 15,3 I'y, 1H), 3,65
(dd, J=5,3, 11,8 I', 2H), 3,49 (dd, J=4,9, 15,4 'y, 1H), 3,31-3,21 (m, 2H), 3,18-2,99 (m, 2H), 1,48 (s, 9H).

Cranus 2.

S5-Hutpo3zorekcarugpomnuppono|3,4-cnuppon-2( 1 H)-tper-6ytundopmuar (150,00 mr, 621,66 MKMOIb)
pactBopsiau B Meranouie (5,00 M) u 106aBisiiu UMHKOBYIO NbUTb (609,76 Mr, 9,32 Mmonb). Temneparypy KoH-
TponupoBanu mexay -10 u 5°C ¢ 3amuTHO# aTMocdepoii a3oTta, u no kamasm gobdasnsiaun AcOH (3,99 r, 66,44
MMOJIb), 3aT€M YKa3aHHYIO0 CMeCh HEMpepbIBHO MepeMellrBaid co B3aumopelcTBueM B TeueHue 1 y. TCX
(IXM: MeOH=10:1) noka3ana, 4To HCXOJHbIE BEIIECTBA MOJHOCTHIO TpopearnpoBaiu. [lepememinBanue ocra-
HaBJIMBa/U, YKa3aHHYIO cMech (DUIIbTPOBAIN U (DUIIBTPAT KOHLEHTPUPOBAIHU, MOJYyYEHHOE TBEPJOE BELECTBO
pacTBopsiii B cMemaHHOM pactBoputelnie (IXM:MeOH=10:1, 10 mix) ¢ yganeHreM TBepJOro BEIleCTBa, U 3a-
TeM (uIbTpaT KOHLUEHTPUPOBAIM C TIOJNydeHHEM S-aMHuHorekcaruaponuppoo|3,4-clnuppon-2(1H)-rper-
oyrundopmuara (150,00 Mr, HEOUHIIIEHHBIH MPOIYKT), KOTOPBI HEMOCPEACTBEHHO HCIOJIBL30BAIUA Ha CIEIYIO-
niell peakiuu 0e3 qonodHUTeNbHOM ouncTku. 3HadeHue C gH,7N30,4S [M+23]+ 404,17 paccuuTbIBaIU C UCTOJIb-
3oBaHieM MS ESI u ono cocrasuno 404.

Cranus 3.

4-Xnop-7-(to3un)nuppon[2,3-dJnupumuans (169,00 mr, 549,13 MkMonb) uU S-aMHHOTEKCaruapo-
nuppoio[ 3,4-c]nuppon-2(1H)-rper-Oytundopmuar (149,78 mr, 658,96 MxMois) pactBopsiiu B JIXM (6,40 mi),
noGasnsiy TpudTHIAaMuH (278,13 mr, 2,75 MMOITB) U TIepeMelIBali ¢ o0ecrieYeHneM B3auMOIeHCTBUS B TeUe-
e 16 4 npu 25°C. XKX-MC noka3ajna 3aBepiieHie peakiuu. [lepeMeninBaHie OCTaHABIMBAINA U J100aBJIsIIH
Boay (10 mu), 3aTeM yka3aHHYIO cMech sKkcTparupoBand JIXM (5 mnx3) u opraHuyeckue clIOod OOBEAUHSIIH,
MPOMBIBAJIM HACBILEHHBIM COJIEBBIM PacTBOpPOM (25 Mix 1), cylnnu 6e3BoHBIM CyibdaToM HaTpusi, GUILTPO-
BaJIM U KOHLEHTPUPOBAJIM NPU MOHMKEHHOM JaBlIeHUM U pazfensiu ¢ nomolueto TCX npenapaTHBHOro TUna
(SiO,, PE: EA=1:1) c mnony4yeHueM OnenHO-)KenTOro TBepaoro BewiecTBa S-[[7-(To3unm)nuppon|2,3-
d]mupummanH-4-]lamuHo Jrekcaruaponuppodio| 3,4-cnuppon-2(1H)-tper-6ytundopmuara (161,80 mr, 59,10%).
3uauenue CyyH30NsO,S [M+H]" 499,20 paccuutsiBany ¢ ucnosbsopaHueM MS ESI u oHo cocTaBuno 499.

Cranus 4.

5-[[7-(To3un)nuppoan|[2,3-dJnupumunun-4-lamuno Jrekcaruaponupposno| 3,4-cnuppon-2(1H)-rper-0yTii-
tdopmuar (161,80 mr, 324,51 mxmons) pacteopsiid B HyO: MeOH (10 v, 1:1), nodasnsimun NaOH (38,94 wr,
973,53 MKMOJIb) U TIepeMelIHBai ¢ oOecreyeHueM B3auMoelicTBus B TeueHue 12 4 mpu 15°C. XKXX-MC noka-
3aja 3aBeplIeHne peakly. [lepeMelnnBaHie OCTaHABIMBAIM M YKa3aHHYIO CMeCh KOHLEHTPHPOBAIH MPH MO-
HU)KEHHOM JIaBJICHWH, 3aTeM MeTaHoJ ynansiid, 1 pH noBoaunu no 8-9 consHoii kucnoroii (1 M). 3atem yka-
3aHHYI0 cMech pa3zensiu ¢ nomolubio npenapatuBHoit BOXX (HCOOH) ¢ nonydenuem WX48: 5-[[7H-
nuppod|[2,3-dJnupumunun-4-]lamuno Jrekcaruaponuppodo|3,4-clmuppon-2(1 H)-rper-0ytundopmuara (2,20 mr,
1,97%). 3nauenne C;;HNO, [M+H]™ 345,20 paccuuThiBaiM ¢ ucnoib3oBaHueM MS ESI u oHo cocraBuio
345, 'H SIMP (400 MT'u, metanon-ds) 8=8,16 (br. s., 1H), 7,26 (br. s., 1H), 6,80 (br. s., 1H), 3,62 (br. s., 2H),
3,46 (d, J=11,3 I'y, 2H), 3,02 (br. s., 4H), 2,17 (s,2H), 1,52 (s, 9H).

Bapuant peanuzauunu 46.
SUNONY
N N\/J\F N -,,1rN\/l\F
Ry R °
# N
H

D O

NN N
wide W50

- 44 -



036122

(3S wm  3R)-1-[Merun(7H-nuppon|2,3-d]|mupumuaus-4-)amMuHo |-N-(2,2- Tu( TOpI THIT) TUTTE pUTIIT-3 -

tbopmamua
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Cragus 1.

[TpomexxytouHoe coenuHenue 3 (600,00 mr, 2,18 mmonb) pactBopsiau B JIM®DA (30,00 mi), nobasnsiu
HOBt (441,71 3,27 mmonb) u EDCI (626,68 mr, 3,27 mMoib) U nepeMelndBaiv B TedeHue 30 MuH nipu 25°C.
Ho6aensmm 2,2-mudTopatunamud (176,66 mr, 2,18 MkMoJib) U TpudTWIAMUH (661,59 Mr, 6,54 MMOJIB) U yKa-
3aHHYIO CMECh MepeMeLIMBajIM ¢ odecrneyeHueM B3aumoaeicTBus B TeueHue 12 4 npu 25°C. XKX-MC nokazana
3aBeplueHre peakuuu. [lepeMeliBaHue OCTaHABIMBAIM, 3aTEM YKa3aHHYIO CMECh KOHLIGHTPHUPOBAJIU IMpPU MO-
HUXKEHHOM AaBjieHuu ¢ yaaneHueMm [IM®A u paznaensuiu ¢ nomoiusio BOXX (wenouHoii MeTo1) ¢ nojayyeHuem
1-[metun(7H-nuppon[2,3-d]nupumuans-4-)amuHo|-N-(2,2-audTopatun)nunepuani-3-popmamuaa (210,00 mr,
28,13%). 3Hauenne CisH,0F>NgO [M+H]" 339,17 paccuursiBany ¢ ucrons3zoBanneM MS ESI u oHO cocTaBMIIO
339.

Cranus 2.

1-[Metun(7H-nuppon[2,3-d|nupumuaun-4-)amuno |-N-(2,2-audropatun)nunepuann-3-popmamun  (co-
emuneHue 2) (210,00 Mr) pa3nensiy ¢ UCIOJb30BAaHUEM CBEPXKPUTHUYECKOM XpoMaTorpadum.

Vcnosus pazaenenus SFC:

kosloHka: AD (250x30 MM,5 MKM) xHpaJibHasi KOJIOHKa,

noaBmkHas (aza: A: cepxkpuruueckuii CO,, B:30% MeOH (0,1% NH;H,0), A:B=70:30,

cKopocTh noToka: 80 MiI/MuUH,

TeMmneparypa kojoHku: 38°C,

JUTHHA BOJIHBL: 220 HM,

nasnenue ctpyu: 100 bap,

TeMneparypa cormia: 60°C,

Temnepatypa ucnapenus: 20°C,

TeMmrneparypa KOHAMUUMOHUpoBaHus: 25°C.

WX49: (3R unmu 3S)-1-[metun(7H-muppon[2,3-dJmupumMunun-4-)amMmuno |-N-(2,2-audTopa T mune puaui-
3-bopmamun (156,80 mr, 69,64%), Bpems ynepxuBanus: 5,77 muH. 3HaueHue CisHy FoNgO [M+H]" 339,17
paccuuThIBaM ¢ Mcnoib3oBaHuem MS ESI u oHo cocraBuio 339. 'H sIMP (400 MTI'u, metaHon-d,) 6=8,17-8,06
(m, 1H), 7,14-7,01 (m, 2H), 6,06-5,67 (m, 1H), 3,60-3,47 (m, 2H), 3,22 (s, 3H), 3,10-2,98 (m, 2H), 2,97-2,85
(m, 3H), 2,02-1,84 (m, 3H), 1,57-1,40 (m, 1H).

WX50: (3S unu 3R)-1-[metun(7H-muppon[2,3-d|mupumMugun-4-)amMmuno |-N-(2,2-gudropa T mune puaui-
3-hopmamun (71,30 mr, 31,75%), Bpems ynepxkuanus: 6,55 muH. 3HaueHue C;sHyF,NgO [M+H]" 339,17 pac-
CUMTBIBAJIU C Ucrojb3oBanueM MS ESI u oo cocrasuio 339. 'H SIMP (400 MTI'u, meTtanon-d,) 6=8,13 (s, 1H),
7,15-6,97 (m, 2H), 6,12-5,64 (m, 1H), 3,61-3,47 (m, 2H), 3,22 (s, 3H), 3,07-2,97 (m, 2H), 2,97-2,81 (m, 3H),

2,02-1,84 (m, 3H), 1,57-1,39 (m, 1H).
O\r \)S'- O ¥ \)“f

BapuaHnT peanuzauuu 47.

WX31 WXs2

(3S wnu 3R)-1-[Metun(7H-nuppon[2,3-d|mupumMuanH-4-)amuno |-N-(2,2,3,3,3-neHTad Toprnponui)nure-

puaun-3-hopmamua
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Craaus 1.

[TpomesxytouHoe coeaunenue 3 (1,20 r, 4,36 mmosb) pactBopsiu B JIMDA (20,00 mi), no6asnsiiu HOBt
(1,77 r, 13,08 mmouib) u EDCI (2,51 r, 13,08 mmosb) u nepemewnnBaiu B TeueHue 30 muH ripu 25°C. Jlobasnsiiiv
2,2,3,3,3-nenradroprnponunamua (1,62 r, 10,90 mmosis) u Et;N (2,65 r, 26,15 MMOJIb) M YKa3aHHYIO CMeCh Tie-
pemellrBaiu ¢ obecrieueHueM BzaumoaeicTBus B TedeHue 12 u nmpu 25°C. XKX-MC nokazana, 4To UCXOAHbIE
BELIECTBA MOJHOCTHIO MPOpearupoBajii U UTo oOpazoBajics MpoaykT. [lepemeniriBaHre OCTaHABJIMBAJIH, 3aTEM
YKa3aHHYI0 cMechb (PUIBTPOBAIM U (DUIBTPAT KOHUEHTPUPOBAIM 0 5 MJI U pa3/esisijiv ¢ TOMOUIbIO MpenapaTuB-
Hoii BDOXX (wenouHoii) ¢ nonydeHweM 1-[Metun(7H-nuppon[2,3-d]nupumunun-4-)amuto]-N-(2,2,3,3,3-
nenTadropnponun)nunepuaun-3-popmamuaa (800,00 mr, 43,77%). 3nauenne CisH oFsNgO [M+H]™ 407,15
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paccunThIBaM ¢ ucnoas3oBaHreM MS ESI u oHo cocrasuio 407.

Cramus 2. (1-[Merun(7H-muppo:n|[2,3-d|nupumuaun-4-)amuno]-N-(2,2,3.3,3-nearadropnponui)murme-
pumui-3-popmamun (800,00 Mr) pa3aessuid ¢ MOMOIIBIO CBEPXKPUTHUECKOW XpoMaTorpadum.

Ycnosus paznenenust SFC:

kosioHka: AD (250x30 mm, 10 MkM) XupasibHas KOJOHKa,

noaBwkHas ¢gaza: A: ceepxkpuruieckuit CO,, B:40% MeOH (0,1% NH;H,0), A:B=60:40,

CKOPOCTh MoToka: 70 MJI/MUH,

Temmneparypa kojgouku: 38°C,

JuiHa BOJHBL: 220 HM,

nasnenue crpyu: 100 bap,

Temmneparypa cora: 60°C,

Temrepatypa ucnapenus: 20°C,

TeMIepaTypa KoHIuIHoHupoBanus: 25°C.

WX51: (3R wmu  3S)-1-[metun(7H-muppon|[2,3-d|nupumuaun-4-)amuno]-N-(2,2,3,3,3-nenradropnpo-
i) rinepunun-3-popmamun (401,50 mr, 46,90%), Bpems ynepxkusanus: 5,77 muH. 3HaueHue CigHioFsNgO
[M+H]" 407,15 paccunrsiBamu ¢ ucrosssosannem MS ESI i ono cocrasuio 407. 'H SIMP (400 MI 1, metaHo1-
dy) 8=8,13 (s, 1H), 7,13-7,02 (m, 2H), 4,11-3,80 (m, 2H), 3,23 (s, 3H), 3,08-2,84 (m, 5H), 2,06-1,83 (m, 3H),
1,49 (d, J=11,5 I'u, 1H).

WX52: (3S wm 3R)-1-[merun(7H-nuppoa[2,3-d|mupumunun-4-)amuno]-N-(2,2.3,3,3-nenradropmnpo-
) nunepunun-3-popmamun (395,60 mr, 46,06%), Bpems ynepxkupanus: 6,89 mun. 3uauenue C;sHioFsNgO
[M+H]" 407.15 paccuntbiBamu ¢ ucrnonssoBanrem MS ESI u ono cocrasuno 407. 'H SIMP (400 MI 1, MetaHo.1-
dy) 8=8.13 (s, 1H), 7,08 (s, 2H), 4,14-3,81 (m, 2H), 3,23 (s, 3H), 3,11-2,76 (m, 5H), 2,07-1,84 (m, 3H), 1,63-141

(m, 1H).
H
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Bapuant peanuzanun 48.
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Cranus 1.

EDCI (174,08 mr, 908,08 MkmoJib) 100aBJisiid B pacTBop nupuanHa (5,00 mi1) U poMexyTOUHOTO COEIU-
Henus 3 (100,00 mr, 363,23 MxMouib), U go0aBisin 3ateM 3-(Tpudropmernn)penuaamun (64,38 mr, 399,55
MKMoJb) ripu 0°C. YkazaHHyto cmech Harpeaiu 1o 25°C u nepemerunBaiu B Tedenue 10 u npu 25°C. XKX-MC
nokasaja 3aBeplICHUE peakluu. PacTBOpUTEIb YIalsld MPU MOHMWXKCHHOM aaBjicHud. OctaTku pa3OaBisiu
BoJIOM (10 MJT) ¥ DKCTparupoBaju AUXJOPMETAHOM: MeTaHoJoM (15 Miax2, 5/1). OObenMHEHHBIC OPraHUYECKUE
CJIOW KOHIIGHTPUPOBAIU MPH MOHUKEHHOM JIABJICHUH C MOJy4YeHHEM ocTtaTkoB. OCTaTku OYHMIIAIU C TOMOLIBIO
BDOXX mnpenaparuHoro Ttuna (1ieao4yHbie ycioBus) ¢ nosydenuem WXS53: 1-[merun(7H-nuppono[2,3-
d]mupumunnu-4-un)amMmuHo |-N-[3-(tpudropmernn) denmn|nunepunni-3-popmamuna (50,00 mr, BeIXox cocra-
Bt 32,90%). 'H SIMP (400 MI', MeOD-d,) 8=8.11 (s, 1H), 8,02 (br. s., 1H), 7,73 (d, J=8,0 I'u, 1H), 7.46 (t,
J=79 I'u, 1H), 7.35 (d, J=7.5 T'u, 1H), 7,09 (d, J=5,3 T'u, 2H), 3,22 (s, 3H), 2,88-3,16 (m, 5H), 1,88-2,09 (m,
3H), 1,40-1,66 (m, 1H). 3naucuue CyoH, F5NgO [M+H]" 419 paccuntsiBanu ¢ ucnoassobanuem MS ESI u ono

cocrasuiio 419.
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(3-T'uppoxcuazeruaus- 1-wmn)-[ 1-[Metun(7H-mmupposno|2,3-d mupumuanH-4-11)aMUHO ) -3 -TIANIEPUTHI )Ke-
TOH

OH
o. Ph. _ph Crammal Ph Craausa 2 ni Cramun 3 \N-'O\g/"[j
I Sl e L
HO L .
1 2 3 4 Wx34

Cragus 1.

2-(Xnmopmetun)stuneHokeun (5,05 r, 54,58 MMoJTb) IO KaruIsiM TOOABJISITN K METAaHOJIBHOMY pacTBopy (55
mi) 6ensruapunamuna (10,00 r, 54,58 mMmoznb) B 3ammTHOM atmocdepe azota mpu 0°C, 3aTeM peakLMOHHbIH
pactBop HarpeBaiu a0 28°C u nepememnBanu B TedyeHue 10 u. JKXMC noka3zana 3aBeplieHHe peakuuu. Y Ka-
3aHHYIO CMEeCh KOHLIEHTPUPOBAIM MPH TMOHWKEHHOM [aBJIEHUM C MoiyyeHUeM |-(OeH3MITaMUHOMUPHUANH)-3-
xJopnponui-2-ona (15,00 r, HEOUMILEHHbII MPOAYKT), KOTOPbII MPeACTaBIsA COOOH JKENTYIO KUAKOCTb U KO-
TOpBIH HEMOCPEACTBEHHO KCIOJIb30BaNIM Ha cieaytouleii ctanuu. 3atem, DIEA (7,03 r, 54,39 MMoiib) no6aBnsiu
K 3TaHoJgbHOMY pactBopy (100 mu) 1-(6eH3unaMuHONUPUINH)-3-Xnoprnponuia-2-ona (15,00 r, 54,39 mmonsb);
peakunoHHbIi pacTBop HarpeBayid 10 90°C u nepemewnBanu B TeueHue 10 u. XQKXMC noxkazana 3aBeplieHue
peakuuy. YKa3aHHYIO cMech oxJylaxaanu A0 25°C U KOHLEHTPUPOBAIX NMPU MOHWKEHHOM JaBiieHUH. KoHLeH-
TpaT MEepeKPUCTAIIM30BBIBAIIM C TIOMOIIBIO aLETOHA M TeTpoJieiiHoro s¢upa ¢ moaydeHuem |-
O6ensruapunasetad-3-oma (7,10 r, Berxoa coctaBui 51,82%) koTopsIii peacTaBisl co00l Oesioe TBepaoe Bellle-
ctBo. 3nauenue C;sH;7NO [M+H]" 240 paccuutsipanu ¢ ucnosbs3opanuem MS ESI u oHo cocTaBuio 240.

Cranus 2.

Pd-C (10%, 500 mr) no6apisiid B MeTaHOJbHBIN pacTBop (15 M) 1-6eHsruapunazertan-3-ona (1,00 r, 4,18
MMOJIb) B 3alLUTHON aTMocdepe a3oTa. PeakLMOHHBIN pacTBOp MHOTOKPAaTHO 3aMellalld BOAOPOAOM M 3aTeM
nepemMerinBany B TedeHue 10 u B 3amuTHOM armocdepe Bogopona (15 psi) npu 30°C. TCX noka3zana 3aBepiiie-
HUe peakuuu. PeaklMOHHYI0 cMech (PUIBTPOBAIM M KOHLUEHTPUPOBAIM C MOJyYE€HUEM a3eTUIMH-3-0jia, KOTO-
phiit mpencTaBisi coboii 6ecBeTHOe MacisHUcToe BewecTBO (600,00 Mr, HEOUHMILIEHHBINH NPOLYKT). 3HAYEHHE
C3;H,NO[M+H]"74 paccuutsiBanu ¢ ucronsszopanueM MS ESI u oHo cocTaBuno 74.

Cranus 3.

HOBLt (122,70 mr, 908,08 Mmkmons), EDCI (174,08 mr, 908,08 mxmoinb) 1 TEA (220,53 mr, 2,18 MKMOJIb)
JOOABJISIIN K POMEXKYTouHOMY coeanHeHmto 3 (100,00 mr, 363,23 MxMounb) u pactBope JJM®DA (10 mi) u aze-
TUAWH-3-071a (26,5 Mr, 365 MKMOJb). YKa3aHHYIO CMeCh NiepeMelBalid B TeueHue 10 4 mpu HOpMallbHOU TeM-
nepatype. ZKXMC nokasasna 3aBeplieHHe peakiyi. YKa3aHHYI CMeCh BbITMBAIHU B Boay (20 mu). BonHyro ¢a3y
HKCTpAarupoBaii ¢ UcTosb30BaHueM 3tunanerara (15 mix3). O0benuHeHHble OpraHudeckue (asbl MPOMbIBAIIH
HACBIILEHHBIM COJIEBBIM pacTBOpoM (10 M), cymunu 6e3BoAHBIM cynbdaToM HaTpus, GUIBTPOBATH M KOHIICH-
TPUPOBAIM U OCTATKK OuHILaiIu ¢ nomouibio BOXKX mpenapatuBHOro THmna (LeJ0YHbIE YCIOBUS) C MOJTyUYeHHUEM
WX54: (3-runpoxcuazetuauH- 1 -un)-[ 1-[metun(7H-nupposno[2,3-d|nupumuans-4-1n) aMHUHO)-3-
nunepuauHuI)ketona (5,00 mr, BeIxon coctaBui 3,75%). 'H SIMP (400 MI'u, MeOD-d,) 8=8,14 (s, 1H), 7,00-
7,22 (m, 2H), 4,35-4,61 (m, 2H), 3,91-4,21 (m, 2H), 3,51-3,78 (m, 2H), 3,21-3,27 (m, 2H), 2,84-3,01 (m, 5H),
1,84-2,03 (m, 3H), 1,36-1,51 (m, 1H). 3nauenue C,sH,,NsO, [M+H]" 331 paccYMThIBaIN C UCMOJIb30BAaHUEM
MS ESI u oHo cocraBuno 331.

BapuanT peanusaiyu 50.

N7 =Ry,
¢
L
wXxss
3-[5-(7H-ITuppono[2,3-d|mupumMunnH-4-uaaMuHO )reKcaruapo -1H-niuppono[3,4-clnupuanH-2-ui|3-
OKCOIPONaHHUTPUI
N HN"O:,\N_BM
aﬁlyﬂéﬁL;owijsw“ﬁﬂﬁNN[jsmeL;%ﬁ
1 2 3 N 4“’75
CN
Cramus 4 .,,.JO:/\"" Cramux m"!::':)m Crazns 6 - CE:N{
NI hlll\\, N N >
N//\N‘Tl N u kN’ u
5 8 WXES
Craaus 1.

Bonubiit pactBop (10,00 M) HuTpuTa Hatpus (420,00 Mr, 6,09 MKMOJIB) MO KarisiM 100aBIAIN K CMELIaH-
HOMY pacTBopy ykcycHoit kucinotsl (10,00 mu) u Bomsl (10,00 mu) u sdupa Tper-Oyrunrekcaruapo-1H-
nuppoio[3,4-c]nupuans-2(3H)-kapooHoBoii kucnots! (800,00 mr, 3,04 mxmonb) npu 0°C. Iocne noGaBneHus
pacTBOpa HUTpPUTA HATPUS yKa3aHHYIO cMechb HarpeBanu 1o 25°C u nepemeuinBanu B TeueHue 2 4. TCX moka-
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3aJ1a, YTO UCXOJHBIC BCIICCTBA OBLIM M3PACXOJ0BAHBL. PEaKIMOHHBIN pacTBOP pa30aBisiin BOAOH (20 M) U 3KC-
TparupoBany 3ruaanetaroM (30 mMiax2). O6beMHCHHBIE OPTAHMUYECKHE CIIOM JOBOIHMIIH HACHIICHHBIM OUKap0Oo-
HatoM Hatpus 10 pH 8-9, mpomeiBaimu coneBsiM pacTBopoM (10 Mix2), cyimumu 6e3B0AHBIM CYIb(ATOM HATPH,
(uIpTpOBANM M KOHLCHTPUPOBAMM IPH MOHM)KCHHOM JABICHUH C TOJy4YeHHEM 3¢upa Tper-OyTui-5-
HUTpo30orekcaruapo-1H-muppono|3.4-c]mupuaus-2(3H)-kapooroBo#i kucaoTs! (650,00 Mr, HCOUHIICHHBIH MPO-
JYKT), KOTOPBIH MPEICTABIAI COOOH MKEITOEC MACIIHUCTOC BEINECTBO. YKA3aHHBIH MPOAYKT HEMOCPEACTBEHHO
HCIOJIL30BANM HA CJIEAYIOIEH cTaauu 6€3 JONOJIHUTENbHOM ouncTky. 3HaueHue Ci,H, N;O; [M+H]" 256 pac-
CUHMTHIBAJH C UcTob30BaHHEeM MS ESI u oHO coctaBuio 256.

Cramus 2.

YxcycHyro kucnoty (5,00 M) mo karmiM A00aBisiIM K MeTaHOIbHOMY pacTBopy (10,00 mu) adupa tper-
OyTHI-5-HUTpO30rekcaruapo- 1 H-nuppono[3,4-c]mupuaun-2(3H)-kapboHoBoit  kucmorsl (650,00 mr, 2,55
MKMOJIb) M HUHKOBOHM mbimu (833,72 mr, 12,75 mxMmo/p) mpu Temneparype ot -5 po -10°. Tlociae mobasieHus
VKCYCHOM KHCIIOTHI YKAa3aHHYHK CMECh MEIICHHO HarpeBand A0 25°C u mepememmuBamu B TeueHue 2 4. TCX
MOKA3aJ1a, YTO MCXOJHBIC BEINECTBA OBLIH MOJHOCTHIO H3PACXOJOBAHBI. TBEPIOC BEILECTBO OT(HIBTPOBBIBAIIH,
3aTeM YKA3aHHYK CMECh (DHIBTPOBATM M KOHIUCHTPUPOBAIH IPH MOHIKCHHOM JABJICHHH C HOIYYCHUEM d(upa
TpeT-0yTHI-5-aMuHOrekcaruapo- 1 H-nuppoino| 3,4 -c|mipuaus-2(3H)-kap6oHoBoit kucnotsr (620,00 Mr, HeouH-
IICHHBIA MPOXYKT), KOTOPBIH MpeacTaBisiia co0oii Oenoe TBepaoe BEIECTBO. YKAa3aHHBIH MPOIYKT HEMOCPEACT-
BEHHO HCNOJb30BANH HA CleAyome ctaquu 6e3 ounctky. 3HaueHue Cy,HN;O, [M+H]™ 242 paccuursiau ¢
ucnop3oBaHueM MS ESI u oHO cocTtaBuio 242.

Cramus 3.

Pacteop nmmxnopmerana (15,00 mm) u  3dupa Tper-OyTHI-5-ammHOrekcaruapo-1H-nmupponol[3,4-
c|mupunuH-2(3H)-kapOonoBoit  kucmoTHl (620,00 wMr, 2,06 MKMOIB), 4-X10p-7-(TO3UN)MHPPOIIO[2,3-
d]mupumuauna (633,12 mr, 2,06 MmkMos) ¥ TpudTHIaMuHA (1,25 1, 12,36 MMome) HarpeBamu a0 50°C u nepe-
menmBaau B TeucHue 10 ¥ mpu 50°C. XX-MC nokasana 3aBepIuCHHE peaKUUH. PCAKIHOHHYIO CMECh KOHLCH-
TPHPOBATH MPU MOHIDKCHHOM JABJICHHH C MOJIY4YCHUEM OCTATKOB. OCTATKU OYHUINATH C MOMOIIBIO KOJOHOYHOH
xpomarorpaduu  (merponciiHpli  3¢up:dTHIanerar=5/1-2/1) ¢ mnomyyenuwem 3dupa  TpeT-OyTHI-5-(7-
(to3un)muppoo[2,3-d|mupumuaun-4-unjamunorekcaruapo- 1 H-nuppoo|[3,4-c|mupuaun-2 (3H)-kapOoHOBOIH
kucJa0THI (270,00 Mr, BeIx0a coctaBui 20,97%), KOTOPBIH MPeacTaBsL1 co00it OeJ10€ TBEPIOC BELICCTBO. 3HAYE-
nue C,sH3Nz0,S [M+H]" 513 paccuursisau ¢ ucnoas3osanueM MS ESI u oHO cocTasuno 513.

Cranus 4.

I'uapoxnopun auokcana (4 M, 5,00 mur) no6asmsamu k pacrsopy XM (3,00 M) u a¢upa tper-0yTHi-5-(7-
(to3um)muppoo[2,3-d|mupumuaua-4-un]  amuHorekcaruapo-1H-muppono|3,4-clnupuaun-2(3H)-kapboHOBOMH
KHCJIOTHI (270,00 Mr, 526,71 MKMOJb), U YKA3aHHYIO CMECh NMEPEMEIIUMBAIN B TCUEHUE 2 Y NPH HOPMAJIbHOHU
temmnepatype. XKX-MC nmokazana, 4To HCXOAHOE CHIPhE OBLIO MOJTHOCTHIO H3PACX0J0BAHO. PEaKIIMOHHYIO CMECH
KOHLICHTPUPOBANTH TNPH NOHMKECHHOM JABJICHHHM C MOJy4YeHHeM N-rekcaruapo-1H-nuppono(3,4-clnupuaun-
5(6H)-un-7-(to3um) 7H-nmuppono[2,3-d|mupumunun-4-amuHa (340,00 Mr, HCOUMINCHHBIH MPOAYKT), KOTOPBIH
NPEACTABIAN COOOH CBETIO-KOPHYHEBOE TBEPAOC BEIECCTBO M KOTOPBIH HEMOCPECACTBCHHO MCHOJIB30BATH Ha
cneayromeit craauu 6e3 ounctku. 3HaueHue CooHouNgO,S [M+H]" 413 paccuuThIBaIM C MCHOIb30BAHHEM MS
ESI u oHO cocraBuio 413.

Cramus 5.

Kap6onar xamus (284,79 wmr, 2,06 MxMoJIb) 400aBIsLIH B pacTBOP MeTaHo A (5,00 mut) u Boas! (1,00 M) u N-
rekcaruapo- 1H-mippono|[3,4-cnupuaun-5(6H)-un-7-(to3un) 7H-nuppono| 2,3 -d|mupumuaun-4-amusa (170,00 mr,
412,11 mxmomp). YkazaHHyr cMmech Harpesanmu 10 70°C u nmepememnBamu B TeueHue 2 4. TCX nokasana, 4yro
HCXOJHBIC BCIIECTBA OBLTH M3PACXOJ0BAHBL. PCaKIMOHHYIO CMECh KOHUEHTPHPOBAIU IMPH HOHW)KCHHOM JIaBJIC-
HUH C MOJTYYEHUEM N-rexkcaruapo-1H-nupposo|3,4-c]nupuaun-5(6H)-un-7-(to3un) 7H-nupposo[2,3-
d]mupumuaus-4-amuna (50,00 Mr, HCOUMIICHHBIH MPOAYKT), KOTOPBIH MPEACTABIAI COOOH CBETIO-KOPUUHEBOC
TBEPIOC BEILECTBO H KOTOPBIH HEMOCPEACTBCHHO MCIOIB30BAIH HA CACAYIOLICH CTanuu 0€3 OYHCTKU. 3HAUCHUE
C15H sNg [M+H]" 259 paccuuThiBaIH ¢ Ucnoib3oBaHHeM MS ESI u oHO cocraBuio 259.

Cranus 6.

HOBt (65,38 mr, 483,90 mxmoub) 1 EDCI (92,76 mr, 483,90 mxMmous) modassimt B pacteop MDA (5,00
mi) u N-rekcaruapo-1H-nmuppomno|3,4-c]mupuaun-5(6H)-un-7H-nuppono| 2, 3-d | mupumunus-4-amuna mpu 0°C.
IMocme uyero yka3aHHYK cMech mepememuBand B TeueHue 10 muH mpu 0°C, u 3arem go0aBmim 2-
LUAHOYKCYCHYO kuciaoTy (18,11 mr, 212,92 mMxmoub) U TpustuaamuH (117,52 mr, 1,16 MmMmomb). YkazaHHyHO
cMmech nepeMenmmBaau B TeueHue 10 4 mpu 25°C. XKX-MC mokasana 3aBeplucHue peakuu. PEaKIHOHHYI CMECh
BBUTUBAJIM B JICASHYKO BOAY (5 MII), H 3aTEM 3KCTPArHPOBAH C UCIIOJIBE30BAHHEM CMECH AUXJIOPMETAH. METAHOJI
(20 Max3). OOBCOUHEHHBIC OPTAHUYCCKHE CJIOM KOHICHTPHPOBAIM MPH MOHUKCHHOM JABJICHUH C MOJIYYCHHEM
ocraTkoB. OctaTk ounmanu ¢ noMoupd BOXX npenaparuBHOro tMma (IUEJOYHOW METOX) C MOJTYyUCHHEM
WX55:  3-[5-(7H-nuppono|2,3-d|mupumuaus-4-unamuHo))rekcaruapo - 1H-muppono[3,4-c|mupuaus-2-un|3-
okcomponaHuuTpuiaa (5,00 mr, BeIxox coctaBua 7,52%). 'H SIMP (400 MI'y, MeOD-d,) 8=8.07 (d, J=6,0 I'm,
1H), 7,10 (t, J=3,0 T'y, 1H), 6,82 (br. s., 1H), 3,40-4,13 (m, 5H), 1,67-3,24 (m, 9H). 3nauenue C,cH;oN,O
[M+H]" 326 paccuuTsiBamu ¢ ucrnomb3osanueM MS ESI i oHo cocTtasuio 326.
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Cranus 1.

D¢up s1tUa-1-[MeTun-[7-(ro3un)nuppon|2,3-d JnupumunuH-4-ulaMuHO [nunepuui-3-kapOOHOBOH  KH-
cnotel (130,00 mr, 284,13 MKkMOJIB) pacTBOpsUIM B TeTparuapodypane (5 mi) U MetaHoje (5 M) u 106aBsuU
pactBop (2,5 mu1) ruapokcuna Hatpusi (22,73 mr, 568,26 MKkMOJb). 3aTeM yka3aHHYIO CMECh HarpeBaju Jio
100°C u nepemernuBaiu B TedeHue 2 4. XKX-MC nokasasa 3aBepilieHHe peakiiu. Y Ka3aHHYI CMeCh OXJiax/ia-
Jm 10 25°C ¥ 3aTeM KOHLIEHTPUPOBAIN NPH MOHUkKEHHOM JaBiieHuH npu 50°C. OctaTku HelTpaau3oBalu ¢ No-
Moltbio pazdaBneHHoit HCI (BogHbIH pacTBOP) U KOHLIEHTPUPOBAIM MPU MOHHKEHHOM JaBJICHHH C MOJYyYEHUEM
1-[metun(7H-muppono[2,3-d jnupuMuarH-4-11)HIaMHHO [THIEepUAUII-3-KapOOHOBOH KUCIOTHI (HEOUHIIEHHBIH
NPOIYKT), KOTOpasi MPeACTaBsiia COOOU KEJNTOe TBEPAOE BELIECTBO M KOTOPYIO HEMOCPENCTBEHHO HCIOIb30Ba-
7 Ha caeayrowel craguu. 3Hauenue C3H,;NsO, [M+H]" 276, paccuuThIBaiIM ¢ ucnob3zoBandeM MS ESI u
OHO CcOCTaBuIO 276.

Cranus 2.

1-[Metun(7H-nupposio|2,3-d JnupuMu 1uH-4-11)aMHHO [TUNepuanI-3-kapOooHoBY0  kucioty (78,00 wr,
283,32 mkMmouts), HOBLt (76,56 mr, 566,64 Mxmous) 1 EDCI (108,62 mr, 566,64 MkMoib) pactBopsuid B JIMDA
(3,5 M), nepemerunBanu B TeueHue 35 muH npu 25°C u 3areM jo6asisut 3,3-nudropuukiodyranamMut (81,35
Mr, 566,63 MKkMOJIb) U TpudTHUIaMuH (114,68 mr, 1,13 MMoJIb). YKa3aHHYIO cMeCh NepeMEILMBaIU B TeueHue 12
g mpu 25°C. XKX-MC nokazana 3aBeplieHHe peakluu. YKa3aHHYI0 CMeCh pa30aBiisiiii BOIOH (5 M) U dKCTpa-
TUpOBaJIM JuxjopMeraHoM:MeTaHostoM (5:1, 50 max3). O6beuHeHHble opraHiyeckue (a3bl MPOMbIBAIH HACHI-
IIEHHBIM BOJHBIM COJIEBBIM pacTBOpPOM (20 MJI), CyIIHJIH OE3BOIHBIM CyJIb(aTOM HATpPHUsl, QUIBTPOBAIM U KOH-
HEHTPUPOBAIHU JOCyXa MPU MOHHKEHHOM JaBiieHHH. OCTaTKH OYMIIAIM C HMCIOJh30BAaHHEM TMpenapaTHBHOM
BOXX (wemounoit wMeron) c¢ mnoaydenueM WXS56: N-(3.3-audropuukiaodyrun)-1-[(7H-nuppono[2,3-
d]mupumunun-4-un)amuHo Jnunepuaun)-3-popmamuna (50,00 mr, Beixog coctaBus  48,43%). 3HaueHue
C7H5,FoNgO [M+H]™ 365 paccuuThiBaI ¢ Hcnoas3oBanueM MS ESI u oHO cocraBuio 365. '"H gaMP (400
MTI'u, meranoa-dy) 86=8,12 (s, 1H), 7.07 (s, 2H), 4,16-4,06 (m, 1H), 3,22 (s, 3H), 3,05-2,82 (m, 6H), 2,61-2,44
(m, 2H), 1,92 (br. s., 2H), 1,56-1,41 (m, 1H). 3nauenue Ci7H,F2NgO [M+H]" 365 paccYUTHIBAIHN C UCHOJb30-

BanueM MS ESI 1 ono coctaBuiio 365.
|
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1-[Metun-|7-(to3um)nuppoao|2,3-d|mupumuauH-4-uiamut [nunepuaui-3-kapookcuaat (800,00 mr, 1,75
MMOJIb) PacTBOPSUIM B cyXoM auxsopmeTane (20,00 mut) u pactBop toayosia 1 DIBAL-H (1 M, 1,93 M) o kan-
JsM 1o6aBisk nipu -78°C U ykazaHHYIO cMech nepeMernnBaiu B TeueHue 30 mul npu -78°C. Korma TCX mo-
Kazaja, 4YTO UCXOJHbIE BellecTBa ObUIM U3pPacXOJ0BaHbl, HACKIIIEHHBIH PacTBOP XJopuaa aMMoHus (2,0 M) 10-
OaBJIsUIM AJI raueHus, 3aTeM keneoOpa3Hoe BelleCTBO (UIBTPOBAIM M YIS C MOMOLIBIO JUATOMHUTA, H
yKa3aHHYIO CMECh IPOMBIBAJIM AuXJopMeTaHoM. [locie pasyenenust oprannueckux ¢as3 BoaHYIO a3y dKcTparu-
poBaiu nuxjiopmeranom (50 mut). OGbeMHEHHbIE OpraHuyeckue (asbl MPOMbIBAIN HACHIIEHHBIM BOJHBIM CO-
JIEBBIM PACTBOPOM, CYILHJIM CyJIb(ATOM HATPHsl U KOHLUEHTPUPOBAJIM C MOJTyYEHHEM TBEPJIOro BELIEeCTBa, OCTaT-
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KA OYMINAIM C TIOMOIIBI0 XpoMmaTtorpapuu Ha cunukarene (100-200 mem cunukarenb, TETPOJICHHBIN
sdup:aTrnanerar=4:1 2:1), ¢ nomydenuem 1-[metun-[7-(to3un)nuppon|2,3-djnupumuana-4-ua]amuno |mume-
punuin-3-gpopmansaeruna (530,00 mr, Beixoa cocraBun 69,58%), KOTOpBIA NMpeACTaBIsT co00# OneTHO-KenToe
TBepoe BelecTBO. 3HaueHue C,oH,3N50;S [M+H]+ 414 paccuutsiBainu ¢ ucnois3zoBanueM MS ESI u oHo co-
craBuiio 414.

Cranus 2.

3.,3-ludpom-1, 1, 1-tpudropnpomnan-2-ox (215,36 mr, 798,08 mMxmonb) 100aBIsIM K METAHOJIBHOMY pac-
TBOpY 1-[MeTun-[7-(to3um)nuppon|2,3-d|mupumuana-4-un]amuno |nunepuann-3-popmansaeruaa (300,00 wr,
725,53 MKMOJIb); yKa3aHHYIO CMECh nepemenMBanu B Tedenue 24 4 npu 25°C, noGasnsiu Bogy (20 mu) ams
pazbaBneHusi U dkcTparupoBaiu dtunareraroM (50 mix3). OObeqMHEHHBIE OpraHuyueckue (a3bl MPOMbIBAIH
HACBIIIEHHBIM BOJHBIM COJIEBBIM pacTBOpoM (20 Miix2), cymuan 0e3BOIHBIM Cyab(paToM HaTpus, GUIBTPOBAH
¥ KOHLEHTPUPOBAIH JI0CyXa MPH MOHMXKEHHOM AaBieHuH. Octarku ouninany ¢ nomouibio TCX (merponeiHblit
sdup:aTrnanerar=1:1) ¢ mnomydenuem N-metun-7-p(to3un)-N-[3-[S-tpudropmernn-1H-ummnnazon-2-unl-1-
nunepuanaui|-7H-nmuppono[2,3-dnupumuaun-4-amuna (230,00 mr, Beixon cocraBun 58,58%). 3Hauenue
Cy3H,4F3N50,S [M+H]"™ 520 paccuntsiaiu ¢ ucnonssoanueM MS ESI u oHo cocrasuio 520.

Cranus 3.

N-Metun-7-p(to3un)-N-[3-[ 5-tpudptopmerun- | H-umunazon-2-unl- 1 -nunepuaunun]-7H-nuppono[2,3-
d]nmupumunnn-4-amun (115,00 mr, 221,35 MkMoIib) pacTBopsuid B TeTparuapodypane (5 min) u meradose (5 mi),
U 100aBISIM BOAHBINA pacTBop (2,5 Mi) ruapokcuja HaTpus (88,54 mr, 2,21 mMoub). 3aTeM yKa3aHHYIO CMECh
HarpeBaiu 10 40°C u nepemewnBany B TeueHue 2 4. TCX nokazana 3aBeplICHUE PeaKLUU. Y Ka3aHHYIO CMECh
oxJIax a1y 10 TeMneparypsl Hike 30°C ¥ KOHLEHTPUPOBAJIM NPU MOHM)KEHHOM JIaBJIEHUH C yJajeHUEM TeTpa-
ruapo¢ypana. Ocratku pazdapisiii Bogoit (10 mi) u skcTparupoBaiu auxjgopMeranoM/meradonom (10:1, 50
Mix2). OObeIUHEHHbIE OpraHuyeckue ¢asbl MPOMBIBATU HACBIIICHHBIM BOJHBIM COJIEBBIM pacTBopoM (20
MIIx2), cymnny 0€3BOHBIM Cyb(haToM HaTpus, GUIBTPOBAIM U KOHIEHTPUPOBAIU J0CyXa MPU MTOHWKEHHOM
JaBineHUH. OCTaTKU OYHMINAIM C MOMOLIBIO 1eNnouHoN mpenapatuBHoi BOXKX ¢ monyyennem WXS57: N-metu-
N-[3-[5-tpudropmernn-1H-umunazon-2-uin|-1-nunepuanuun|-7H-nupposno| 2,3 -dJnupumuaun-4-amuna (40,00
MT, BIXOJ cocTaBui 49,46%).

3uauenne C;oH gF;N; [M+H]" 366 paccuutsiBanu ¢ ucnonszoBanueM MS ESI u oo coctaBuiio 366. 'H
SMP (400 MI'w, meranon-ds) 6=8.13 (s, 1H), 7,48 (br. s., 1H), 7,12 (d, J=15,6 ', 2H), 3.40 (d, J=11,5 'y, 2H),
3,26 (br. s., 3H), 3,19 (br. s., 1H), 3,14-3,07 (m, 1H), 3,02 (br. s., 2H), 2,13 (d, J=12,5 I'y, 1H), 2,07-1,94 (m,
2H), 1,68-1,56 (m, 1H). 3nauenue C,¢H sF3N; [M+H]" 366 paccuutsiBanu ¢ ucrnonszoBanueM MS ESI u oHo

cocTaBuiio 366.
A\ H )
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BapuanT peanuzanyu 53.
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Cranus 1.

Otun-1-[[7-(to3un)muppo:no[2,3-d|maprumvu nuH-4-u |amuHo [munepuani-3-kapookcunat (501,18 mr, 1,13
MMoOJib) U Opomuukionponad (1,00 r, 8,26 mmons) pactopsuid B IMOA (10,00 M) u no6aBnsiu kapOooHaT
kanust (780,89 mr, 5,65 MMonb) u Hoaun kanus (18,76 mr, 113,00 MkMouib). Y Ka3aHHYIO CMECH NIEPEMELIMBANIN B
tevyenue 48 4 npu 50°C.

KX-MC nokazana, 4to 9% UCXOJHBIX BELIECTB OCTAUCh, U ObUIO onpeaeiaeHo 6% LeneBbIX NPOIYKTOB.
JloGasnsinu ewie oaHy nopuuio Opomuukionponana (5,00 r, 41,33 MMoJIb) M yKa3aHHYIO0 CMECh HarpeBajiu 10
100°C u nepememuBanu B TeyeHue 2 4. XXX-MC nokazaina, uto 12% MCXOIHBIX BEUIECTB OCTATUCH U OBLIO OII-
peneneHo 40% ueneBbIx NPOAYKTOB. B peakumoHHbIi pacTBOp n00apsiu Boay (10 mu) ans ramwenus npu 25°C
U peakUMOHHBIH pacTBOp 3KCTparMpoBajiu ¢ Ucnosb3oBaHueM stunanerata (100 mix2). O0be1MHEHHBIE Opra-
HUYeckue (pa3bl MPOMBIBAIM HACBHIIIEHHBIM COJIEBBIM pacTBOpoM (20 miix2), cymwid O€3BOAHBIM CyJb(paTom
Hatpusl, PUIBTPOBAIM U KOHLEHTPUPOBAIH NP MOHMKEHHOM AaBieHUU. OCTATKM OUMILAIM C TIOMOLIBIO Ipe-
naparuBHoit TCX (muokcua KpemHus, nerposeitneiii s¢up:atunanerar=3:1) ¢ mnonydeHuem d3Tui-1-
[rknorekeun-| 7-(tozun)nuppono|2,3-djnupumunun-4-un|amuso |nunepuann-3-kapookcunara (50,00 mr, BbI-
XOJI COCTaBUN 6,86%), KOTOPBIH MpeaCTaBsl coboii O71eaHo-kenToe Macio. 3Hauenne CoyHyoNsO,S [M+H]
484 paccuutsiBaiu ¢ ucnosszoBanueM MS ESI u oHo cocraBuno 484.
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Cranus 2.

Otun-1-[umknonponui-[ 7-(tozwt)nuppod| 2,3 -d |mupumunnH-4-ui |aMmuHo [mumepuani-3-kapookcwnar (50,00
mr, 103,40 MkMoIb) pacTBOpsIM B TeTparuapodypase (5 mi) u MetaHone (5 M), U 100aBJIsI pacTBop (2,5 M)
rugpokcusa Hatpus (8,27 mr, 206,80 MkMmosib). 3aTeM ykazaHHY cMmech HarpeBanu 10 100°C u nepemeluuBanu
B TeueHue | 4. XKX-MC nokaszana 3aBeplLieHHe peaklLMU. YKa3aHHYI0 CMECh KOHLEHTPUPOBAIU MPHU MOHHKEH-
HOM JnaBieHuu. OcTaTku HeliTpanu3oBaiu ¢ nomolubio paszbasnsin HCl (2 M, 20 kanenb) ¢ nonyuyeHuem |-
[unknonponun-[ 7H-nupposno[2,3-dnupumMuaun-4-unJaMmuHo [nunepuani-3-kapooHoBoii  kuciaotsl (80,00 mr,
HEOUHILEHHBIH MPOIYKT), KOTOPYIO HEMOCPENCTBEHHO UCMOJIb30BAIM Ha CIeAyloleil cTaiuy 6e3 NOMOJHUTENb-
Hoil ouncTky. 3Hauenue C;sHoNsO, [M+H]" 302 paccuuTsiBanu ¢ ucnonb3osaHueM MS ESI u oHo cocTaBuno
302.

Cranus 3.

1-[{uxnonponuin-[ 7H-nupposno[2,3-dnupumu auH-4-ni]aMuHo Jnunepuani-3-kapOooHOBY O KHUCJIOTY
(50,00 mr, 165,93 mxmomnb), HOBt (44,84 mr, 331,86 mxmonb) 1 EDCI (63,62 mr, 331,86 MKMOJIBb) pacTBOPSUIA B
IM®A (4 mn), nepememuBanu B TedeHue 30 muH mpu 25°C u 3aTreM MOCIENOBATENILHO MOOaBisIN 2,2,2-
TpudropaTUnamMuH (24,65 mr, 248,89 Mxkmoinb) U TpudTUIaMuUH (50,37 Mr, 497,79 MkMoJb). YKa3aHHYIO CMeCh
nepemelnnBanu B TeyeHue 16 4 npu 25°C. )KX-MC nokasana 3aBepiueHue peakuuu. K ykasaHHo# cMecu no-
Oapysin Boay (10 M) uis rameHus W SKCTparupoBany dtunaneratoM (50 muix2). OObeIMHEHHBIE OpTraHUYe-
ckue (a3bl MPOMBIBATM HACHIILIEHHBIM BOAHBIM COJIEBBIM pacTBOpoM (20 Miix2), cymmny 6e3BOIHBIM CyJb(haToM
HaTpusi, GQUIbTPOBAIH, KOHLEHTPUPOBAIN U CYLIMIU MPHU MOHMKEHHOM JaBieHHU. OCTaTKU OYMILAIH C TIOMO-
mplo  wWenoyHoit npenapaTuBHoit BOXX ¢ nmoaydenuem WXS58: 1-[umknonponun(7H-nuppono[2,3-
d]nupumuanH-4-un)amuHo]-N-(2,2,2-tpudTopatun)nunepuaun-3-gpopmamMuaa (20,00 Mr, BbBIXOL COCTaBHUI
31,52%). 3nauenne C;;H, F3NsO [M+H]" 383 paccuuTthiBanu ¢ ucrnonbzoBaHreM MS ESI u oHo coctaBuno 383.

Bapuanr peanuzauuu 54.
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3-(7H-ITuppomno[2,3-d|mupumuann-4-ma)aMuHo)-N-(2,2,2-tpudTopatui)-3-azacnupol 5,5 lynaekan-9-
thopmamun
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Cragus 1.

PacTtBOp cossiHo#t kucnoTbl/anokcana (4 M, 2,30 ma) no6aBisid K pacTBopy auxjopmeraHa (10 mi) u
aTunoBoro 3gupa 3-tper-OyTUiokcukapOoHui-3-azacnupolS,5]yHnexan-9-kap6oHoBoit kuciaotsl (300,00 wmr,
921,83 mMkmMoinb). Vka3aHHy0 cMech nepemewnuBaiu B tedeHue 0,5 4 npu 25°C. TCX nokasana 3aBeplieHue
peakuuy. PeakUMOHHBII pacTBOp KOHLEHTPUPOBAIM MPU MOHWKEHHOM JABJICHUU C MOJYYEHUEM ATUIIOBOTO
a¢upa 3-azacnupo[S,S]yHaekan-9-kapoonoBoii kucyiotsl (300,00 Mr, HEOYHMIIEHHBIM MPOAYKT), KOTOPBIN Tpea-
CTaBJIAa co00i OJieIHO-)KeNITOe TBEpAOe BEIIECTBO W KOTOPBIH HEMOCPEICTBEHHO MCIOJIb30BAIM B CieayroLIeit
peakiuu 6e3 1OMONHUTENbHOM ouncTku. 3Hauenune C3H,;NO, [M+H]" 226 paccunThiBamm ¢ MCMONb30BaHHEM
MS ESI u oHo coctaBuiio 226.

Cranus 2.

Ortunosblit 3¢pup 3-azacnupo[S,5]yHaekaH-9-kapooHoBoii kucaoTs (300,00 mr, 1,15 MMmonb) pacTBOpsIU B
ykcycHoii kuciote (10,00 mi) u Boge (5,00 mit), 1 Boauslit pactBop (5,00 M) Hutpura Hatpus (158,14 mr, 2,29
MMOJIb) MO KarjiAM J00aBisId B yKa3aHHbIN Bbile pacTBop npu 0°C. Yka3zaHHYIO cMecCh MepeMelInBali B Te-
yenue 2 4 npu 25°C. TCX nokazana 3aBepiueHue peakuuu. K ykasaHHoil cMecu noGaBianu Bogy (5 mut) ans
rameHus. BonHyto ¢asy skcTparupoBaiu ¢ UCNOJIb30BaHUEM dTUnaneTara (50 miix2) u 00beIMHEHHbIE OpraHu-
yeckue (ha3bl MPOMBIBAIM HACBIIIEHHBIM BOJHBIM COJIEBBIM PAacTBOPOM (20 mit), cyimiu 6e3BOJHBIM CyNb(aToM
Hatpus, GUIbTPOBANIU M KOHLEHTPUPOBAIH MPU MOHWKEHHOM AaBiieHUU. OcTaTku pacTBopsiiu B Bode (10 mi) u
NoALIeNaYMBaNU TBEpAbIM rapokapOoHaToM Hatpus 10 pH 9, m 3ateM skcTparupoBajiu ¢ MCHOJIb30BAHUEM
stunauerata (50 Max2); o0beIMHEHHbIE OpraHu4YecKue (asbl MPOMbIBAIN HACBIILIEHHBIM BOJHBIM COJIEBBIM pac-
TBOPOM (20 M), Cymniy 6e3BOIHBIM CyIb()aToM HATpUs, GUIBTPOBAIH U KOHLEHTPUPOBAIH MPU MOHKEHHOM
JABJICHUM C TOJyYeHHEeM 3-HUTPO30-3-a3acnupo[5,S]yHaekan-9-atundopmuara (200,00 Mr, HEOUHILEHHBIH
NPOIYKT), KOTOPBIi MpeacTaBisiyl codoit OnenHo-xkentoe macyo. 3HaueHne Ci3H,N,O; [M+H]" 225 paccuuThI-
BaJIK ¢ ucnojb3oBaHueM MS ESI u oHo coctaBuio 255.
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Cramus 3.

3-Hurpo3o-3-a3acnupo|[5,5]ynaekan-9-stundopmuar (200,00 mr, 786,41 pacreopsau B meranose (5,00
M) 4 oxnaxaam 10 -10°C, uunk (257,12 wmr, 3,93 MM0JIb) JOOABIAIH B PACTBOP B 3aLUTHOH atMoc(epe a3oTa
U YKCYCHYIO KHCIOTY (472,24 mr, 7,86 MMOJIb) 0 KarumiM go0asmsiu mpu -10-0°C. Yka3aHHYR CMECh mepeMe-
muBamM B Teyenue 30 muH mpu 0°C u 3ateM nepemernBany B teueHue 1,5 4 mpu 25°C. TCX nokazana 3asep-
IICHHE PEAKUUH. YKA3aHHYI0 CMECh (DHIBTPOBAIU U MPOMBIBAIH METaHOJIOM (30 Mia). PUIbTPaT KOHUEHTPHPO-
BAJIM NPH MOHWKEHHOM AaBiaeHuH 1 mpu 70°C. OcraTku pacTBOpsUH B quxiopMmeraHe:mMeTaHose (10:1 20 mn) u
MOIICIAYUBAY TBEPABIM TuApokapOoHaroM HATpus a0 pH 8-9. YkaszaHHYI0 cMECh (PHIBTPOBAIH C MOMOIIBIO
JMATOMHUTA U MPOMBIBATH AUXJOPMETAHOM: MeTaHOJIOM (10:1 50 mum). OUABTPAT KOHLEHTPUPOBAIU MPH MOHU-
JKCHHOM JABJICHUHU C MOJYYCHHEM 3-aMHHO-3-a3acmupolS,5]yHaekan-9-3tundopmuara (200,00 Mr, HEOUHUILECH-
HBIH MPOIYKT), KOTOPBIH MPEACTABIAN COOOH ENATOEC MACTIHHCTOE BELICCTBO M KOTOPBIH HENOCPEICTBEHHO
HCMONIL30BANM Ha caeAyromeit ctamuu. 3HaueHue C3HxN,O, [M+H]" 241 paccuuTBIBAIM C HCIOJIb30BAHHEM
MS ESI u ono cocrasuino 241.

Cranus 4.

3-Amuno-3-a3acmupo|S,5yHaekan-9-3runadopmuar (200,00 mr, 832,15 MKMOJIB) PACTBOPSAIH B JHOKCAHE
(10,00 M) u qobassaau TpuUITUAAMHUH (421,03 Mr, 4,16 MMOJB) U 4-XJI0P-7-(TO3WT)IUPPOJI0|2,3-d| mUupuMHIUH
(256,10 mr, 832,15 MKMOJIb); 3aTEM YKA3aHHYIO BbILIC CMECh NEPEMEIIMBAIY B TCUEHHE 16 4 B 3aLUTHON aTMO-
cepe azora mpu 110°C. XKX-MC moxkazana, uro 60% 4-xm0p-7-(To3un)muppoao[2,3-d | mupuMHINHA 0CTATOCh H
6omee He mpeBpamanocs. K ykazannoit cmecu nodasiaau Boxy (10,00 M) ans ramenus npu 25°C u 3kcTparu-
pOBaM C HMCHONb30BaHHEM I3THianeTara (50 max2). OObeIUHEHHbIC OpraHuyeckue (a3bl MPOMBIBAIH HACHI-
IICHHBIM BOJHBIM COJIEBBIM PacTBOPOM (20 Mu), cymim Oe3BOIHBIM CYIb(aTOM HATPHUA, (PUABTPOBATH U KOH-
LCHTPHPOBAIU IPH NOHIKCHHOM JaBieHHU. OCTAaTKU OYHUINAIHU C HOMOIIBIO npenapatuBHOl TCX (cumukares,
nerpoJeiinblii 3¢up:aTunauerar=1:1) ¢ nomyueHuem 3-[[7-(ro3um)muppono|2,3-d]nupumuaus-4-uialamuHo|-3-
aszacnupo|S,5]yunekan-9-atungopmuara (35,00 mr, BeIXoa coctaBun 6,58%), KOTOPBIH MPEACTABILT COOOM
671eaH0-)erToe TBepaoe BemecTso. 3HadeHue CoHisNsO4S[M+H]" 512 paccuuThiBami ¢ MCHOIb30BaHUEM MS
ESI u ono cocraBumno 512.

Cramus 5.

Boansrii pacteop (1 mun) ruapoxcuaa Hatpus (5,47 mr, 136,82 MKkMOIb) J0OABIAIH K CMCIIAHHOMY pac-
TBOpPY TerparuapodypaHa (2,00 mn) u meraHona (2,00 mum) u 3-[[7-(to3umnupporo|2,3-d|mupumMunuH-4-
wi|amuuo|-3-a3acnupo[5,5yHaekan-9-arundopmuara (35,00 mr, 68,41 MkMOIB). YKa3aHHYIO CMECh IepeMe-
mmBamm B TeueHue 1 u mpu 100°C. XKXX-MC mokazana 3aBepIICHHE PCaKUUH. YKA3AHHYK CMECh KOHLICHTPHPO-
BaJIH MPH MOHIKCHHOM JaBjicHHH. OCTATKH HEUTPATU30BAIU C MIOMOIIBIO pa30aBICHHOM COIIHOM KUCIOTOMH (2
M, 20 kaneab) M KOHLUCHTPUPOBAIM INPU MOHIKCHHOM JaBJICHMM C mnoaydyeHueMm 3-((7H-mupposo[2,3-
d]mupumuauH-4-un]amMuHo|-3 -a3acnupo| 5,5 lyHaekan-9-mypaBbiHOH KUCIOTH! (30,00 Mr, HEOUMILIECHHBIH IMPO-
JYKT), KOTOpasi MpeCTaBIsIa cO00H Ol THO-JKENTOE TBEPAOE BEIECTBO H KOTOPYIO HEMOCPEIACTBEHHO HCIOIb-
30Ba/M B CJICAYIOIEH peakuuu 63 J0NOMTHUTE bHOM ouncTky. 3Hauenue C;-H,3N50, [M+H]" 330 paccuutsipa-
1 ¢ ucnonszoBanueM MS ESI u oHo cocrasuno 330.

Cranus 6.

3-((7H-TTuppomno[2,3-d|mupumuauH-4-uilamuno|-3-a3acnupo| 5,5y HaekaH-9-MypaBbHHYHO KHUCJIOTY
(30,00 mr, 91,07 mxmous), HOBt (36,92 mr, 273,22 mxmos) u EDCI (52,38 mr, 273,22 MKMOJTb) paCTBOPSTH B
JIM®A (2,00 mm); 3areM yKazaHHYI CMeCh mepemermuBantu B TeueHue 30 muH npu 20°C, moOaemsimu 2,2,2-
tpuropstunamun (18,04 mr, 182,15 mMxmomp) u TpusTHIaAMUH (36,86 Mr, 364,30 MKMOJIB), H TMOJY4YCHHYIO
CMECh HEempepbIBHO nepeMeinuBaau B TeueHue 16 4 mpu 20°C. XKXX-MC nokasana 3aBeplIcHHE PEaKLHH. YKa-
3aHHYIO0 CMECh pa30aBJiIM BOJOH (5 MII) M 3KCTPArMpOBAJIM CMEUIAHHBIM PACTBOPOM JUXJIOPMETAHA U METAHOIIA
(10:1, 30 mMux2), u 0ObeIMHEHHBIE OPraHWYECKUE (Da3bl MPOMBIBANM HACBIIICHHBIM COJIEBBIM pacTBopoMm (10
MJT), CYIIHIH O€3BOAHBIM CYIb(aToM HATPHA, (PUIBTPOBATH M KOHIEHTPHPOBAIM NMPHU MOHIKEHHOM JABJICHHU.
Ocratku ounmamy ¢ momomero BOXKX menouHoro tuma c moayueHumeM WXS59: 3-(7H-muppono|2,3-
d]mupumuaus-4-un)amMuno)-N-(2,2,2-tpudropatun)-3-azacnupo[ 5,5 ynackan-9-popmamuna (10,00 mr, BBIXOZ
cocTaBun 26,75%). 3uauenue C oHasFiN4O [M+H]" 411 paccuuTeiBamu ¢ ucnoaszosanueM MS ESI u oHO co-
craBuno 411, "H SIMP (400 MTI'n, metanon-d,) 8=8.,06 (s, 1H), 7,09 (d, J=3,5 I'u, 1H), 6,90 (br. S., 1H), 3,90 (q.
J=9,5Twu, 2H), 2,90 (br. S., 4H), 2,33-2,18 (m, 2H), 1,85-1,04 (m, 12H).

HccnemoBaHue akTHBHOCTH in vitro B oTHomeHuu Jak 1, Jak2 u Jak3 kuHa3bI.

Hccrneayemslit MaTepuan.

PexomOuHaHTHBIE ryMaHu3upoBaHHble mpoteassl JAK1, JAK2 u JAK3 61 nmpuoOperensr y Life tech-
nology. Ilemrux LANCE Ultra ULight™-JAK-1 (Tyr1023) u LANCE Eu-W1024 antudocdoruposusn (PT66)
obutn mpuoOpeteHsl y PerkinElmer. Envision (PerkinElmer) ucmoms30Bamu A1 CUMTHIBAHUS IIAHIICTA.

Meroa uccneaoBaHus.

[Tonyyam Tpu pa3BEeACHUS HUCCICAYEMOIO COCAMHEHHUS M MOaydanu 11 KOHEUYHBIX KOHUCHTpauui: ot 10
MKM 10 0,17 am. Kaxxnas koHueHTpauus Obiia B ABYX HoBTopsromuxcsa aynkax. Coaepskanue [IMCO B peak-
MM OOHApYKeHHUS cocTaBuio 1%.
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depmenraTuBHas peakuus JAKT.

2 HM JAK1 nporeunkunasbl, 50 HM nentuna LANCE Ultra ULight™-JAK-1 (Tyr1023), 38 MmxM AT,
50 mM HEPES (pH 7,5), 10 MM MgCl,, 1 MM EGTA, 2 MM DTT u 0,01% BRIJ-35. Tlnanuier oOHapyx eHus
npeacTasisl coboit 6enbiit miuanmer Proxiplate 384-Plus (PerkinElmer), peakiuro mposonwiu B TeueHue 90
MUH [TPY KOMHATHOH TeMMepaType U peakLiMOHHas cucTeMa coctanisia 10 Mk

®depmenTaTiBHas peakuus JAK2.

0,02 aM JAK2 nporennkunaza, 50 HM LANCE Ultra ULight™-JAK-1 (Tyr1023) nentua, 12 MmxM AT,
50 MM HEPES (pH 7.5), 10 MM MgCl,, 1 MM EGTA, 2 MM DTT u 0,01% BRIJ-35. Tlnanuier oOHapyx eHus
npeactarisa coboit Oenbiii mianer Proxiplate 384-Plus (PerkinElmer), peakuuto npoBoauiu B TeueHue 60
MUH TpY KOMHATHOM TeMIeparype U peakLIMOHHas cuctema coctasisiia 10 MK

depmenraTuBHas peaxius JAK3.

0,05 uM nporennkuHaza, 50 HM LANCE Ultra ULight™-JAK-1 (Tyr1023) nentun, 4 mkM AT, 50 MM
HEPES (pH 7,5), 10 MM MgCl,, 1 MM EGTA, 2 MM DTT u 0,01% BRIJ-35. [Tnanumet oOHapy>keHUs Mpe-
cTaBysa coboit 6enblii maanweT Proxiplate 384-Plus (PerkinElmer), peakuuto npoBoaunu B TeueHre 90 MUH npH
KOMHATHOM TeMIlepaType U peakLIMOHHAs CUcTeMa cocTasisia 10 Mk

Peakuyst oOHapykeHUsl.

B peakuunonHslit miasuer no6asnsian 10 MK AETEKTUPYIOLIEro peareHTa, NpuyeM KOHeuHasi KOHLIEHTpa-
s LANCE Eu-W1024 Antudocdortuposun (PT66) cocrapisna 2 HM, koHeuHas koHueHTpauus EDTA co-
crapmsuia 10 MM, uHkyOauuo mpoBoawId B TeueHne 60 MHH NMPH KOMHATHOW TeMmIepaType W IUIaHLIEeT ObLT
cuutaH Ha Envision.

AHanu3 NaHHBIX.

[Toxazanus npeoOpazoBaiv B KOX(P(GUIMEHT TMONABIEHHUs, Kak cieayeT U3 ypaBHeHHS: (%)=(MUH-
oTHoueHue )/ (makc-MuH)x 100%. danuble IC50 Oblin 0OHapy»KeHBI C MOMOILBIO Moa00Opa 4 mapaMeTpHyecKoit
kpuBoii (Mmonenb 205 B XLFITS, iDBS), cm. Taban. 1.

Bapuant Coennnenune | JAKI JAK2 JAK3
peanmzauuu | ID
1 WXO01 A B B
2 WX02 B C B
3 WXO03 A B B
4 WX04 A B B
5 WXO05 A B A
S WX06 C D D
6 WX07 A B A
7 WXO08 A A A
7 WX09 C D D
8 WX10 B C B
9 WX11 C C C
10 WX12 C D C
11 WX13 C D C
12 WX14 B C C
13 WX15 B C C
14 WX16 B C C
15 WX17 C D C
16 WX18 C D C
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17

WXI19

18

WX20

19

WX21

20

WX22

21

WX23

22

WX24

WX25

24

WX26

25

WX27

26

WX28

27

WX29

28

WX30

29

WX31

30

WX32

30

WX33

3]

WX34

32

WX35

33

WX36

34

WX37

35

WX38

36

WX39

37

WX40
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38 WX41 B C C
39 WX42 B C B
40 WX43 A B B
41 WX44 B C C
42 WX45 B C C
43 WX46 A B B
44 WX47 A B A
45 WX48 D D D
46 WX49 A A A
46 WX50 C D C
47 WXS51 D D D
47 WX52 A B B
48 WXS53 B C C
49 WX54 C C C
50 WXS55 C D D
51 WX56 A D B
52 WXS57 B B B
53 WX58 B C C
54 WX59 C D D

A<108M; 10<B<10 uM; 100<C<1000 uM; D>1000 M.

Uccnenosanne dhapmakokuHetuku (PK).

Uccnenyemoe coequHEHHE PACTBOPSUIM M MOJIyYadd MPO3padyHbIii PacTBOP, KOTOPBIH BBOAWIHM CaMiiaMm
meieit DBA/1, COOTBETCTBEHHO, MyTEM MHBEKI[UH B XBOCTOBYIO BEHY U Yepe3 JKeJTyA0UHBIH 30H] (TOJ0JaHKe B
TEeYeHHUEe HOUYHM, Bo3pacT 7-8 Henenp). [locie BBeACHUS HCCIIEAYEMOr0 COEAMHEHHS KPOBb, COOTBETCTBEHHO, CO-
Oupasii M3 HIKHEUETIOCTHOM BeHBI OT IPYTIIbI BHYTPUBEHHON UHBEKIIMOHHO# yepes3 0,083, 0,25,0,5,1,2,4,8 u
24 4 ¥ oT rpynmsl xkeayaouHoro 3ouaa uepes 0,25, 0,5, 1, 2, 4, 8 u 24 4, 1 KPOBb LEHTPUPYTUPOBATH IS MOJTY-
yenus mwiasMel. Meron XKX-MC/MC 0bu1 MOTUGUIIMPOBAH AJIS ONpEeSieHHUs KOHIICHTPALUH JISKapCTBEHHOTO
CpeICTBa B IUIa3Me, U MPOrpaMMHOE oOecreueHue s ucciaenoBanus papmakokuneTrk WinNonlin™ Version
6.3 HCMONB30BANH I pacyeTa COOTBETCTBYIOLIMX MapaMeTpoB (HapMaKOKHHETHKH C UCTIOTH30BAHHEM HEKOM-
NapTMEHTHON MOJIEJH Ha OCHOBE JIMHEHOTO JIOrapu(MHUECKOr0 TpaneMuAaIbHOTO METO 1A,

Tabnuua 2-1
Pesynerat nccnegoranust @K WX07 y mblmeit
[Mapamerpbl PK Cpennee
T1n(4) 1,35
Vdss(1/kr) 0,846
C1(M/MHAH/KT) 21,3
Cinax(HM) 2287
Tmax(4) 0,5
ITKo1as(HM. 1) 2329
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[ TKo-inf(HM. 1) 2480
buonoctynaocts (%)* 329
Ta6auma 2-2
Pesynprar uccnenoBanus @K WX07 y kpsic
IMapametrpsr ®K Cpennee
Tin(4) 1,18
Vdss(1/kr) 1,76
C1(mn/MuH/KT) 31,8
Cnax(HM) 3253
Tmax(4) 0,333
T TKo-1ast(HM. 4) 5678
IITKo-in(HM. 1) 5749
buonoctynHocts (%) 68,6
TaGnuua 3-1
PesynbraT nccnenoBanus K WX05 y mpliueit
[Mapametpsl ®K Cpennee BB
Tin(1) 0,515
Vdss(n1/kr) 0,959
C1(ma/mMun/KT) 572
Cmax(HM) 1227
Tmax(4) 0,250
MK gas(HM. 1) 664
MITKo-inf(HM. 1) 667
buonoctynuocts (%) 27,0
Tabnuua 3-2
Pesynprar uccnenoBanus @K WXO0S y kpsic
[Tapamerpsr DK Cpennee
Tia(u) 1,53
Vdss(s1/xr) 1,49
C1(ma/mMuH/Kr) 13,1
Chax(HM) 3687
Trmax(4) 1,00
MK o-1ast(HM. 1) 11243
[TTKo-inf( HM.4) 11513
buonoctynuocts (%)? 64.4

B

-56 -




036122

Tabnuua 4-1
Pesynprar uccnenosannsg @K WX08 y mblueit
[Tapamerpel PK Cpennee BB
Tin(4) 0,623
Vdss(n1/kr) 0,619
C1(ma/mMun/kr) 26,7
Crmax(HM) 2443
Tmax(4) 0,25
TTITKo-1ast(HM. 4) 3002
IIKo-inf(HM. 1) 3030
BuonocrynHocTs(%)? 50,7
Tabnuua 4-2
Pesynprar uccnenosanus @K WX08 y kpsic
ITapametpsr ®K Cpenuee
Tia(4) 0,949
Vdss(n1/kr) 1,51
C1(ma/Mun/kr) 27,1
Cnax(HM) 2460
Tnax(4) 0,5
[T Ko-1ast(HM. 4) 6356
[T Ko-inf(HM. 1) 6498
buonoctynHocTh(%)? 61

Coenunenuns WX07, WX05 u WX08 corinacHo HacTos1LeMy M300peTeHHI0 00J1aatoT NpeBOCXOIHOM O1o-
JIOTMYECKOH MepopaibHON NOCTYMHOCTHIO M 00Jjiee BBICOKOE NOCTYITHOE KOJIMYECTBO KaK y MBbILICH, Tak U Y
KPBIC, UTO NPEUMYILIECTBEHHO s 3P PeKTHBHOCTH in Vivo.

Hccnenosanue GpapMakOKMHETHKH B MOJIETIH apTPUTA, MHAY IMPOBAHHOTO abIOBAHTOM, Y KPBIC.

TepaneBTrueckuii 3pGeKT cOeNMHEHHs COTJIACHO HACTOALUEMY M300pETeHMIO AJIS JISYUEHHUS! apTpUTa MoJ-
TBEP>KIACTCSA MOACIBIO apTPUTA, HHIYLIUPOBAHHOTO aJbIOBAHTOM, Y KPBIC.

[Tocne Toro kak camok kpbic JIbtouca, ot 160 no 180 r, nogBepHy M AEHCTBUIO HApKO3a M30(IIOPAHOM,
OCYLIECTBJISUIM TOJKOXKHYIO MHBEKIMIO 0,1 MJT )KMAKOM cycneH3un MukobakTepuil TyGepkyJie3a B JeBYIO 3a/-
HI0I0 Hory. Kpbic xiaccuduumpoBanu yepe3 13 nHel mocie BBEAEHUS, U COOTBETCTBYIOLIEE MCCIEAYEMOE CO-
eIMHEHWe BBOJWJIM, HarpuMep, B 103upoBke 1, 3 u 10 Mr/kr uccnemxyemoro coenuHerus WX07 u, COOTBETCT-
BEHHO, BBOAMJIM KpbICAM KOHTPOJIbHOE coennHeHne TohaunTuHUO. TohauuTHHUO 1 cOelMHEHHE COTJIacHO Ha-
crosuieMy uzobperennto WX07 pacteopsuin B cmewianHoM pactBoputene JJMCO/PEG400/H,O, xoTopsiit me-
pOpabHO AaBaju caMKaM Kpbic JIbtoKca (B kaxao0il 103upoBaHHOM rpymnme 0bu10 10 HccieayeMbIX >KHBOTHBIX ).
Kpome Toro, kpbicam, COOTBETCTBEHHO, naBaiu 1, 3 u 10 mr/kr uccineayempix coenrHeHuii WX08 1 KOHTpPOJIb-
Hoe coefuHeHue GUIroTUHUO. PuIroTuHUO U coenuHeHne WXO08 corjmacHO HacToslEMY HM300pETEHUIO pac-
TBOpsIM B cMmewlanHoM pactBoputene JIMCO/PEG400/H,O, koTopslii mepopaibHO [aBajl camMKaM KpbIC
JIptouca (B ka0 103UpOBaHHO# rpymnmne O0bu10 10 ucciieyeMbIX )KHUBOTHBIX ), @ BEC KpbIC cocTaBis oT 160 1o
170 r. Kpbic noaBeprajiu JEYeHUIO0 B TEUEHHE ABYX MOCIEA0BATEIbHBIX HeNeNb, HAOMI0AaIN COCTOSHUE KPBIC,
pPErUCTPUPOBATIHM COCTOSIHHE HaOyxaHHMs O0ObeMa CTOMNbI M MPOBOAWJIM COPTUPOBKY. MccrenoBaHue mokasalo,
yro coenuHeHne WXO07 cOrjacHO HacTosIIEMY H300PETEHHIO JEMOHCTPHPYET XOpOllee COOTHOIICHHE J03a-
3¢ deKT 1 HHruOUPYIOLIYI0 aKTUBHOCTh B OTHOILEHHUH apTPHUTA, SKBHUBAICHTHYI0 TodauutuHudy, 1 WX08 ne-
MOHCTPHPYET XOpoLlee COOTHOIEHHE N03a-3((deKT U nokazano donee 3PPEKTUBHYIO MHIHOUPYIOLIYIO aKTHB-
HOCTb B OTHOLLEHHH apTPUTa, YeM (HUIrOTHHUO.
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Tabnuua 5-1
CoenuHeHue Jlo3a (Mr/Kr) II1K (%)

1 19,8

Todauntunnod 3 41,6

10 49,2

1 1,5

Coenunenne WX07 3 20,4
10 447

1 13,6

Coennnenne WX08 3 334
10 49,2

DUNroTUHNO 3 7.9

Hccnenosanue gapMakOKMHETUKH B MOJIENTH apTPUTA, BEI3BAHHON KOJIIIAr€HOM, Y MbILIEH.

D¢ dexT coeMHEHHUs COracCHO HACTOAIIEMY M300PETEHHUIO JUIsl JIeUeHUs apTpuTa OblI MOATBEPIKIEH MO-
JIeJTbIO apTPUTA, MHAYLIMPOBAHHOTO KOJUIAr€HOM, Y MbIIEH.

bbutn BeIOpaHbl camiibl Mbilieit JuHUM DBA/1, NOAKOXKHYI0O HHBEKIMIO 3MYJIbCUU KOJIJIAr€HA U TOJIHOTO
anwproBaHTa OpeiiHaa MpoBOAMIN Y OCHOBaHMS XBocTa Ha 0-if 1eHb U Ha 21-it ieHb, MbIIIeit KIacCUPHUIMpPOBaIU
npuMepHo Ha 29-ii neHb, TodauutuHuO (15 Mr/kr), GutoarHuo (15 MI/KT) U COeIMHEHUS COTJIACHO HACTOSILIEMY
n300pereHuro WX04 (15 mr/kr, 30 mr/kr), WXO05 (15 mr/kr), WX07 (15 mr/kr) u WX (15 Mr/kr) pactBopsuiu B
IMCO/PEG400/H,0 [5/20/75 (06./00./06.)], koTopslii nepopaisHo BBoAWIM MbiiaM CIA (mis Shanghai Slac
Laboratory Animal Co., Ltd. B kaxxnoit no3upoBanHoii rpymnmne 0bu10 10 MccneayeMbIX )KHBOTHBIX ), MbIILEH MO-
BEpPrajiv JICUCHUIO B TEUEHHE JBYX MOCJEIOBATEIbHBIX HEJIEb, MACCy MbILIEH PErMCTPUPOBAIU B TEUCHUE YKa-
3aHHOTO TepHo/a, OblIa MpoBe/ieHa KIMHUYECKas OLEHKa BOCTIAJIEHHS CyCTaBOB MBILIEH, U pPe3yIbTaT MoKasal,
YTO COEJMHEHMs COIJIaCHO Hacrtosiemy uzodpereHuto WX04, WX05, WX07 u WX08 o6nanaroT 04eBUIHBIM
TepaneBTHYeCKUM 3()()eKTOM B OTHOILIEHHH PEBMATOUIHOTO apTPHTA y MBILIEH.

Tabnuna 5-2
CoenuHenue Jloza (Mr/kr) [ITK (%)
['pynna KOHTPOJBHOTO 0 0%
pacTBOpUTES
Todauurruud 15 34
DdUAroTUHNO 15 39,9
15 29
CoennHenne WX04
30 27
Coenunenue WXO05 15 31
Coenunenre WX06 15 30,3
Coenunenne WX07 15 52,2
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DOPMYVYIJIA U3OBPETEHHA
1. Coenunenuie popmysl (I) unu dapmaleBTHUECKH MpUEMJIEMas COJIb YKa3aHHOTO COEAMHEHUS

A R
Ra., N Fel 1

l/N
H

1)

re Koiblo A BbIOpAaHO U3 5-12-4JIEHHOrO reTepOLMKIIOANKHIA WK 5-12-4JIEeHHOTO reTepOLMKIIOAKUIIA,
3aMelleHHOro aMMHOTpynnoH, C;_s;ankuioM Ui C| 3reTepoakuiioM, 3aMelleHHbIM aMUHOTPYTINOH;

R, BeiOpan u3 H, C_sankuna, C,grerepoankuna, C; ¢LIUKIOATKHNA, 3-6-UJIE€HHOTO reTepOLMKIOAIKUIA, 6-
YJIeHHOro apuia, 5-6-uneHHoro rerepoapuna uinu Cjeankuna, Cjererepoankuia, C;glukioankuna, 3-6-
YJICHHOTO TeTePOLMKIIOAKHIIA, 6-UJIEHHOTO apuia Wi 5-6-UJIeHHOTrO reTepoapuiia, Kakabpli U3 KOTOPBIX 3aMe-
LIeH TajloreHOM, LIMaHOTPYMMON, THAPOKCUIBHON rpynmnoi, C; ;aJIKUIOM, LUKJIONPONUIOM, TPUPTOPMETHIIOM
unu C| 3reTepoalikuiioM, 3aMeLEHHBIM raJIOTeHOM, LIMAHOTPYIIOH, THAPOKCUIBHON rpyMIoi;

L BeiOpaH u3 oguHapHoii cesizu, -C(=0)0-, C,_sauuna, amuHo, aMuHO C_saumna, Ci_saluiaMHUHOMETHIICHA
uiau aMmuHO C_galluJIMETHIICHA;

R, BBIOpan u3 H, C|;ankuna uiu 3-6-4JIeHHOTO LMKJIOAIKHIIA;

Do ~

CTpyKTypHOE 3BeHO N~ " MoxeT GBITh 3aMeHeH0 N 0 1

"retepo" yka3siBaeT Ha npucyTtctBue O, S mnu N, KoJIMuecTBO KOTOPbIX BeIOpaHo u3 1, 2 wiu 3.

2. Coenunenue ¢opmysisl (I) mo m.1 wiu ero ¢apmaneBTHYECKU MpUeMiIeMasi CoJib, i€ KOJMYECTBO 3a-
MecTuTesield yka3aHHOro 5-12-4JIeHHOro reTepouMKIIoalKuia, S-6-uneHHoro rerepoapuia, C)cankuna,
C,.¢rerepoankuna, Cs ¢UMKIIOANKHIA, 3-6-UJ€HHOrO reTepOLMKIIOAIKUIIA, 6-UJIEHHOrO apuia, 5-6-4JeHHOro re-
Tepoapuiia, aMuHO, aMUHO-C| qatna, C, cauuiaMMHOMeTHieHa, aMuHo-C saunnmeruiieda, Cisankuna u 3-6-
YJIeHHOTO KoJibLia BeIOpaHo u3 1,2, 3, 4 wnu 5 u

KOJIbLO A BbIOpaHO U3 5-12-4JIGHHOTO reTepoLMKIIOaNKuiIa Wik S5-12-4JeHHOrO reTepoLMKIOalKuiIa, 3a-
MEIIEHHOTO aMHHO, METHJIOM, 3THJIOM, H-TIPOIMHUIOM, W3OMPOMUIOM, LIMKJIONPOnHIoM MK C_;reTepoaiKkuioM,
3aMelleHHBIM aMUHOTPYIIIOiA;

R, BeiOpan u3 H, C_sankuna, C,¢rerepoankuna, C; ¢LUKIOATKHNA, 3-6-UJIE€HHOTO reTepOLMKIOaIKUIa, 6-
YJIGHHOro apuia, S5-6-uneHHoro rerepoapuna wiu Cjeankuna, C,gretepoankuna, CsglMkIoankuia, 3-6-
YJIEHHOTO TFeTePOLMKIIOAIKUIA, 6-UIEHHOr0 apuia, 5-6-4jleHHOro reTepoapuiia, Kaxablii U3 KOTOPBbIX 3aMelleH
F, Cl, Br, I, unaHorpymnmnoi, ruIpOKCHUILHOM TPYIION, METHUIIOM, 3TUJIOM, H-MIPOIMHJIOM, U3OMPOIHIIOM, LIMKJIO-
nponuiioM, TpupTopmerwioMm wiu CsretepoankuiioM, 3aMmeuiendsiM F, Cl, Br, I, upaHorpynmnoii uiu ruapo-
KCWJIBHOW IPYMION.

3. Coenunenue popmysl (I) mo nm.1 uam 2 win ero gpapMaleBTUIECKH NpUeMjeMas Cojlb, 1€ KOJbLO A
BBIOPAaHO W3 MUMEPHINIIA, MUMEPA3UHUIA, MOPGHOIIMHIIA, MTUPPOIUINHNIIA, OKCA30IMHUIA U 7-12-4IeHHOH re-
TEPOLIMKJIMIILHOM IpyMIbl ¢ 1-2 reTepoaToMaMH, Ka)Iblii K3 KOTOPBIX HE00A3aTeIbHO 3aMelleH aMUHOTPYIIOH,
Cizankunom win Ci3reTepoakuioM, 3aMeleHHbIM aMHUHOTPYITIOM.

4. Coenunenuie popmyasi (I) mo n.3 unu ero papmaneBTHYECKH MpUEMEMas COJib, T'ie KONbLO A BBIOpaHO

L ‘a‘f\ . (\0 . {1

a0 A 405 00w (R
! ~hH "

Ka)Ibli U3 KOTOPBIX HEOOs3aTeNIbHO 3aMelleH aMUHorpymnmnoii, CsaikuioM win C;sreTepoankuiioM, 3a-
MeEIEHHBIM aMUHOTPYIOA.

5. Coenunenue dopmysl (I) mo n.1 vnu 2 unu ero gapmaleBTHYECKH NpHeMiieMas coJjib, rae R; BeiOpaH
u3 H, Cy_jankuna, C,ankun-O-C,ankun-, Ciankun-S-C, ankuna, C, sLUUKI0ANKKIA, 6-4JIEHHOrO apuna, 5-6-
yjieHHoro rerepoapuna win Ci_jankuna, C,ankun-O-C,,ankuna, Ciankun-S-C,ankumna, Cy suukioankuna, 6-
YJICHHOTO apuiia, 5-6-uJIEHHOT0 reTepoapuiia, 3aMeIIeHHOTO raJIoreHOM, LIMaHOTPYIIOH, THAPOKCUIBHOM TpyII-
noit, CjsankusoM wiu C;3reTepoankuioM, 3aMelleHHBIM TaJoreHOM, LHaHOTPYIMMOW WM THAPOKCHIBHOMN
rpynmnou.

6. Coenunennie gopmyssl (I) no n.1 wium 2 wnm ero dapmateBTHYECKH NpUeMIieMasi cojib, rae R, BeiOpaH
u3 H, metuna, 3TUIa UM UMKJIONPONKIIA.

r4

=z

us3
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7. CoearHeHue no 1.1, rae yka3aHHOe COSAMHEHUE BbIOpAaHO U3
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8. [IpuMeHeHue coeAMHEHUS 110 JTIIOOOMY U3 T 1-7 uin ero apManeBTHUECKU MPUeMIIEMO COJTH JUTS TTO-
JIy4€HHsl JIEKapCTBEHHOI O CpeCTBa [Ulsl JieueHUs 3a00JeBaHusl, csi3aHHoro ¢ JAK.

@ EBpa3uitckasi naTeHTHas opraHusaums, EAMB
Poccus, 109012, Mockea, Manbiit Yepkacckuit nep., 2
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