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O0aacTb u300peTeHus

JlanHOE M300peTeHne OTHOCHUTCS K 3aMEIIEHHBIM THPPOJIONUPHUIMHOHAM U 3aMEICHHBIM ITUPa30JI0IHPH-
JIMHOHAM, KOTOpbIe TIPEICTaBIIIOT co00it murrOuTOphl 6emkoB BET, Takux kak BRD2, BRD3, BRD4 u BRD-t,
1 SIBIITIOTCS] IPIMEHUMBIMH TIPH JICUCHUH TaKUX 3a00JIEBaHUH KaK pak.

YpoBeHb TEXHUKH

['eHOMBI 5yKapHOTHYECKHX OPTaHW3MOB B MpeZesiaxX sapa KIETKH SBISIOTCS BBICOKOOPTAHM30BAHHBIMU.
JHK ymakoBaHa B XpOMaTHH IIyTeM 0O0EPTHIBAaHHUS BOKPYT sIpa THCTOHOBBIX OEJIKOB, I 00pa30BaHUs HyKJICO-
COMBI. DTH HYKJICOCOMBI IOTIOJIHUTEIHFHO YIUIOTHSIOTCSA C MTOMOIIBIO arperariy U CKIIaJpIBAlOTCs sl 00pa3oBa-
HHS BBICOKOKOHJEHCHPOBAaHHOW CTPYKTYpPbI XpoMaTHHa. Bo3Mo)keH quana3oH pa3iudHBIX COCTOSHHN KOHAEH-
calu, a INIOTHOCTb 3TOH CTPYKTYpe U3MEHSETCSl BO BpeMsI KJIETOYHOTO IHKJIa, OyXy4l HanOosee KOMITAaKTHOH B
nporecce KJIeTouHoro JeneHus. CTpyKTypa XpoMaTHHAa WTpaeT BAXKHYIO POJIb B PETYISLUHM TPAHCKPHIIIMH Te-
HOB ITyTeM peryiupoBanus pocrymna oenkoB k JJHK. Ctpykrypa XxpoMaTHHa ynpaBiseTcs: cepuel MocTTpaHCls-
IIMOHHBIX MOAM(UKAINI THCTOHOBBIX OCJIKOB, IIIaBHBIM 00pa3oM B Iperesiax XBocToB ructoHoB H3 u H4, BHI-
XOJISIIIUX 332 paMKH CTPYKTYPBI sipa HYKJICOCOMBI. [laHHBIe 00paTUMble MOAUGUKAIINH BKIFOYAIOT alleTHIAPO-
BaHWE, MeTUINpoBaHue, Gochopunporanue, youksutuHupoBanue u CYMOwnnpoBanue. ITH dMHUTEHETHYIC-
CKHE MapKephl 3alFCHIBAIOTCS W CTHPAIOTCS CIICIUPHUSCKUMH (pepMEeHTaMH, KOTOPBIE M3MEHSIOT crermdude-
CKHE OCTATKH B MIpeesiaX XBOCTa TUCTOHA, TEM CaMbIM (POPMUPYS STUTeHeTHIeCKU Koa. Jpyrue saepHbie Oei-
K{ CBSI3BIBAIOTCS C STHMH MapKepaMy W BIHSIOT HA MPOAYKTHI, IPEAyCMOTPEHHBIE 3TOH HH(pOpMAIHEH, IToCpea-
CTBOM PETYJIHPOBAaHUS CTPYKTYpPHl XpOMaTHHA M TPAHCKPHIILIKU TeHOB. HakamimBaeMble JaHHBIC CBS3BIBAIOT
TEeHETUYECKHE N3MEHEHHS B I'eHAX, KOMUPYIOIINX SIUTCHETHUECKHNE MOTUPHUKATOPEI U PETYIATOPHI, BEAYIIHE K
AHOMAaJIBHBIM MapKepaM TMCTOHOB IIPH TaKUX 3a00JIEBaHUSAX KaK HEHpOJereHepaTHBHBIC paccTpoiicTBa, 3aboe-
BaHMs OOMEHA BEIECTB, BOCIIAJICHHE U PaK.

AUeTHIUpOBaHKE TMCTOHOB, KaK MPABHIIO, CBSI3aHO C aKTUBAIMEH TPAHCKPUITIUY T'SHOB, TOTa KaK MOJH-
¢uxanus ocnabiser Bzaumoneiicteue Mexay JJHK 1 rucToHOBBIME OeiKaMu, 4TO OTKpBIBaeT OoJiee MIMPOKHUH
nocryn k JIHK mocpencTBoM TpaHckpunIuoHHOTO anmnapara. Crnenududeckne OElKH CBS3BIBAIOTCS C alleTHIIH-
POBaHHBIMH OCTaTKaMH JH3MHA B TIPEAENax THCTOHOB JUIS "CUMTBHIBAHUS'"' SHMUTCHETHYECKOTO Kojaa. Bricoko
KOHCEPBATHBHBIA MOIyNb O€JKa, Ha3bIBACMBI OpPOMOJOMEH, CBS3BIBACTCS C AICTHIMPOBAHHBIMH OCTATKAMU
JM3MHA B THUCTOHE M Apyrux OenkoB. CymiecTByeT Oojiee uem 60 comepxkamnx OpOMOJOMEH OCJIKOB B T€HOME
YeIloBeKa.

CewmeiictBo BET (6pomomomen u okcTpa) OpoMomoMeHa, conepikaiiee Oenku, BkiatodaeT 4 6enka (BRD2,
BRD3, BRD4 u BRD-t), koTOpBIe pa3mensiioT KOHCEPBATHBHYIO CTPYKTYPHYIO OPTaHM3AINIO, COICPKAaIIYIo
TaHJeMHbIe N-KOHIIEBbIE OpPOMOJIOMEHBI, CIIOCOOHBIE CBS3BIBATHCSA C AECTHIMPOBAHHBIMH OCTATKAMH JIM3MHA
rHCTOHOB U aApyrux 6enkos. BRD2, BRD3 nu BRD4 skcnpeccupyrorcst moBceMecTHO, Toraa kak BRD-t orpanu-
YeH I0JIOBBIMHU KileTkaMH. benkn BRD wrpaior cymiecTBeHHBIE, HO HE NEPECEKAIOUIMECs] PO B PEryISLUN
TPaHCKPHITLUK TeHOB ¥ KOHTpoJie pocTa KireTok. benku BET cBsi3anbl ¢ GonbmMi 6eIKOBBIMU KOMILIEKCAMH, B
TOM umcie MenuatopoM, PAFC 1 KOMIIEKCOM CYIIEpAIOHTAIIMH, KOTOPBIE PEryJIHpYIOT MHOTHE aCIIeKThl TeHHOH
tpanckpunuuu. benkun BRD2 u BRD4, kak ObUTO MOKa3aHO, OCTAIOTCS B KOMILIEKCE C XPOMOCOMaMH BO BpeMst
MHUTO3a M SABISAIOTCS HEOOXOAWMBIMU JJISI TIPOMOTHPOBAHHS TPAHCKPHIIINN BaKHEHITNX T€HOB, B TOM YHCIIE
nukauHa D u c-Myc, koTopbie HHUIIMUPYIOT KiaeTodHbld nuki (Mochizuki J Biol. Chem. 2008 283:9040-9048).
BRD4 nMeer BakHOE 3HAUYCHHE JUISI PEKPYTHHTA KOMILIEKCA TPAHCISAITMOHHOTO (PakTopa dioHTanuu B Oenka k
MIPOMOTepaM UHAYIHNOCIBHBIX T€HOB, YTO MPUBOANT K (hochopummpoBannio PHK-mmommmMepassr 11 u ctumynupy-
€T TPOAYKTUBHYIO TPAHCKPHUIIIIHIO U dmoHTanuto reHa (Jang et al., Mol. Cell 2005 19:523-534). B HekoTOpBIX
cily4asx akTHBHOCTh KnHa3sl BRD4 wmoxer HemocpenctBeHHo ¢ochopuianpoBars u akTuBuposath PHK-
nommmepasy 1l (Devaiah et al. PNAS 2012 109:6927-6932). Knetku, mumenasie BRD4, nemoncTpupytor Hapy-
IICHHOE pa3BUTHE KieToyHoro nukia. BRD2 u BRD3, kak coolmaercs, acCOIUUPYIOTCS ¢ TUCTOHAMH, HAPSTY
C aKTHUBHO TPaHCKPHOMPYEMBIMH I'€HAMHU, M MOTYT OBITH BOBJICYCHBI B COACHUCTBHUC 3JIOHTAIMU TPAHCKPUIIIIHU
(Leroy et al., Mol. Cell. 2008 30:51-60). B momomHeHre K aneTHINPOBAaHHEIM rucToHaM, Oenku BET, kak Ob110
MOKa3aHO, U30UPATEIHFHO CBS3BIBAIOTCS C AlCTHIMPOBAHHBIMU TPAHCKPUIIIMOHHBIME (DaKTOpaMH, B TOM YHCIIC
cyosenuunneii RelA NF-xB n GATAI, takum 00pa3oM, HENOCPEACTBEHHO DEryJIUpys TPaHCKPHIILHOHHYIO
AKTHBHOCTb THX OEJKOB KOHTPOJHPOBATH IKCIPECCHIO T€HOB, YYaCTBYIOIIUX B BOCIIAJICHHH M T€MOIOATHYE-
ckoit mupdepenmmanmm (Huang et al., Mol. Cell. Biol. 2009 29:1375-1387; Lamonica Proc. Nat. Acad. Sci.
2011 108:E159-168).

PexyppenTtHas Tpancimokamnus ¢ yaactueM NUT (simepHbiii 6emok B stmakax) ¢ BRD3 mimu BRDA4, mst Toro,
qT0OBI 00pa3oBaTh HOBBIN THOpUAHBIN oHKOTeH, BRD-NUT, oOHapykeHa B KpaiiHe 3]I0Ka4eCTBEHHOH (hopme
anuTeNManbHoro HoBooOpazoBanus (French et al., Cancer Research 2003 63:304-307; French et al., Journal of
Clinical Oncology 2004 22:4135-4139). CenexTuBHasi absuusi yKa3aHHOTO OHKOTEHa BOCCTaHABJIMBAEeT HOP-
MaJIbHYIO KJIETOUHYIO AU PEepeHIINALIUIO U TIOIHOCThIO n3MeHseT onkoreHHb ¢penotnn (Filippakopoulos et al.,
Nature 2010 468:1068-1073). I'enernueckuit Hokgayn BRD2, BRD3 u BRD4, kak OblI0 1Moka3aHo, yXyIIIaer
POCT U >KM3HECTIOCOOHOCTH MIMPOKOTO JHana3oHa reMaToJIOTHYECKUX M COJMIHBIX OIyXOJIEBBIX KIETOK (Zuber
et al., Nature 2011 478:524-528; Delmore et al., Cell 2011 146:904-917). ITomumo posu B pake, 6enxu BET
PETYIHPYIOT BOCHAIUTEIBHBIC PEaKIUU Ha OaKTepHaTbHBIN BBI30B, @ MBIIIMHAS MOIeb runtoMopda BRD2 mpo-
JIEMOHCTPHPOBaJia 3HAYUTEIBHO 00JIee HU3KUE YPOBHU IIUTOKMHOB M 3aIIUTY OT OXXUPCHUSA, HHAYIIUPOBAHHOTO
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muabetom (Wang et al Biochem J., 2009 425:71-83; Belkina et al. J. Immunol 2013). Kpome Toro, HekoTOpEIe
BUpPYCHI puMeHsoT 3T O0enku BET i cBs3pIBaHUSA UX TEHOMOB C XPOMAaTHHOM KJIETKH-XO3sSMHA, KaK 4acTh
npolecca PeruiMKalyuy BUpyca win npumenenus 6enkoB BET s oOnerdeHus: TpaHCKPHUIIIIMK M PENPECCHH BHU-
pycHoro reHa (You et al., Cell 2004 117:349-60; Zhu et al., Cell Reports 2012 2:807-816).

COOTBETCTBEHHO CYIIECTBYET MOTPEOHOCTh B COCTMHEHHSX, KOTOPBIE MOAYIHPYIOT aKTHBHOCTh CeMeiicT-
Ba O0enkoB BET, B Tom uncie BRD2, BRD3 u BRDA4, xoTopsie MOTYT OBITh IPUMEHEHBI IS JICUCHUS CBSA3AH-
HBeIX ¢ 0enkamu BET 3aboneBannii, Takux kak pak. COeIMHEHNUS B COOTBETCTBHH C JAHHBIM U300pPETCHHUEM I10-
MOTaIOT YIOBICTBOPUTH 3Ty HOTPEOHOCTb.

CymHocTs n300pereHns

JlanHOEe M300peTeHne OTHOCUTCS K, KpoMe Tpodero, nHruoutopy 6enka BET, npuuem nHrudutop npen-

cTaBisieT coboit coequnenne Gpopmynsl (1)

WM ero (papMareBTHYECKH MTPUEMIIEMYIO COJIb; TIPHYEM MEPEMEHHbIC HMEIOT TaKUe 3HAYCHUSI, KaK IpHBe-
JICHO B JIAHHOM JIOKYMEHTE.

JlanHOe M300peTeHue MOMOJIHUTENFHO OTHOCUTCS K (papMarieBTUUECKON KOMITO3MIIUK, COJAEpXaIIeH co-
enuneHue Gopmyisl (1) wau ero gpapmMarieBTHYECKH MPUEMIIEMYEO COJb H [0 MCHBIICH Mepe OIuH (hapMareBTH-
YECKH MPUEMIIEMBIA HOCUTEITb.

JlaHHOE M300peTeHUE OTOTHUTEIBHO OTHOCHTCS K CIIOCOOY JICUCHUS 3a00ICBAHHS WITH COCTOSHHUS, KOTOPBIT
cBs3aH ¢ OenxoM BET, BKiTFOUarOIIHii 3Tall BBEICHUS MAIMCHTY, HYXKIAIOIIEMYCs B TIOTOOHOM JICYCHHUH, TSPAIICB-
Tdecku 3P ekTUBHOTO KoNMUYecTBa coeanHeHUs (popmyibl | mim ero papManeBTUIECKH MPUSMIICMOM COJIH.

IMoapo6Hoe onucanue CYIIHOCTU U300peTeHust

JlanHO€ M300peTeHne OTHOCUTCS K, KpoMe mpodero, HHruoutopy 6enka BET, npudem wHrHOUTOp mMpen-

craBisieT coboit coequaenne Gopmysl (1):

I

WK ero (papMareBTUICCKU MPUEMIIEMYIO COJIb, TJIE

X mpexacrasisiet coooit C=0 wu CR®R’;

Y npexcrasiset cob6oit O, S nin NRIO;

Z npenctasiser coboit CH mmun N;

R' u R® kaxiplii HE3aBUCHMO BeIOpaH w3 H, ramorena, Cgankwmna, C,gsankenuna, C, calKWHUTA,
C,ramorenankmna, Cy', CN, OR*, SR*, C(O)R", C(O)NR®'RY, C(O)OR*, OC(O)R", OC(O)NR*'RY,
NRCRY,  NRY'C(O)R", NRYC(O)OR*, NR'C(ONR®RY, CENRDRY,  C(E=NRTHNRORY,
NRC'C(=NR)NR'RY, NR'S(O)R"', NR*'S(0),R"", NR¢'S(0),NR*'R¥, S(O)R", S(O)NR*'R¥, S(O),R"" u
S(O)zNRCIR‘”; nprdeM ykazanHbIi Ci_gankui, C, sankeHWT u C,_¢alIKMHAJ, KaX bl Heo0sA3aTeIbHO 3aMelneH 1,
2,3, 4 win 5 3aMECTUTEIISIMU, HE3aBUCUMO BBIOPAaHHBIMH W3 RA;

wm R' 1 R? BMecTe ¢ aToMOM yriepo/a, K KOTOPOMY OHH IPHCOEIMHEHBI, 00pa3yioT Cs.iolHKI0ATKHIbHYIO
rpymmny wii 4-10-1wIeHHYIO reTepolrKIOaTKIIBHYIO TPYIITy, He00s3aTeIbHO 3aMeIleHHYTo 1, 2 uin 3 3aMecTH-
TEJSIMH, HE3aBHCHMO BHIODAHHBIME U3 R™;

R’ npezacrasisetr coboit H wmu C_gamkmi, HeoOsA3aTeIbHO 3aMEIICHHBINA 1, 2 Wi 3 3aMeCTHTENISIMH, He3a-
BHCHMO BBIOpaHHBIME 13 ranorena, Cy, CN, NO,, OR*, SR®, C(O)R", C(O)NR“R®, C(O)OR™, OC(O)RbZ,
OC(O)NR™R¥, C(=NR?)NR“R¥, NRZC(=NR?)NR“R¥, NR“R¥, NR“C(O)R™ NR%C(O)ORY,
NR“C(O)NRZR¥, NR“S(0)R™, NR“S(0),R™, NR“S(0),NR“R¥, S(O)R™ S(O)NR“R¥, S(0O),R™ wu
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S(0),NR“R%;

R* npencrapisier coborr H, ranoren, C,jankun, C, 4ankenni, C, ankuami, CyqranoreHankmi, CN, ORa3,
SR™, C(O)R™, C(O)NR®R®, C(0)OR®, OC(O)R™, OC(O)NRZR¥, NR®R¥, NR“C(0)R”, NR*C(0)OR™,
NREC(O)NRZRY, C(E=ENRPRY, CENRPNRERE, NRPC(=NRP)NRERE, NRS(O)R™, NRS(0),R”,
NR®S(0),NRZR¥, S(O)R™, S(O)NR“R®, S(0),R™ umn S(0),NRZR®;

R’ npexacrasisieT coboit H, ramoren, C gankmi, C,sankenmn, C, gankuami, C; ¢raqoreHaIKI, Cyz, CN,
NO,, OR*, SR*, C(O)R™, C(O)NR*R¥, C(O)OR™, OC(O)R™, OC(O)NR*R*, NR*R*, NR*C(O)R™, NR*C
(O)OR*, NR¥C (O)NR“R¥, C(=NR*“)R™, CENRNRURY, NR¥C (=NR“)NR“R¥, NR%S(O)R™,
NR*S(0),R™, NR**S(0),NR*R*, S(0)R™, S(O)NR“R®¥, S(0),R"™ nmu S(0),NR*“R%;

npudeM ykazaHHBIA Cigankmi, C, ankeHuT U C, ¢alIKHHII KaXIBIH HeoOs3aTenbHO 3amelneH 1, 2, 3, 4
WM 5 3aMECTUTEIIAMH, HE3aBHCHMO BEIOpaHHBIME 13 R®;

R® npeactaBiset coboit H, ranoren, C;jankui, C4ramorenankui, C; jankoken, CN, mim OH;

R’ npezactaBisiet coboit H mmm Cy_jamku;

R® 1 R’ kasxuplit He3aBHCHMO BbIOpaH u3 H, ranorena, C; jankuna u Ci_4TaloreHaIKHIA;

R npencrasisieT cooort H wm Cy_sankw;

kaxaeiii R® mesaBucumo BeiGpan m3 Cy', ramorema, CN, NO, OR*, SR*, C(O)R", C(O)NR®'RY,
C(0)OR™, OC(O)R", OC(O)NR®RY, C(=NRHNRYRY, NRC'C(=NRENRYRY, NRORY, NRC'C(O)RY,
NR'C(0)OR*, NR'C(O)NR®'R?, NR¢'S(O)R"”!, NR'S(0),R"', NR'S(0),NR*'RY, S(O)R", S(O)NR*'R",
S(0),R"" u S(0),NR*'R"";

kaxeiii R® HesaBumenmmo BpiGpan w3 Cy?, ramorema, CN, NO, OR*, SR*™ C(O)R™, C(O)NR“R¥,
C(O)OR™, OC(O)R™, OC(O)NR*R*, C(=NR*“)NR“R*, NR™“C(=NR*)NR“R™, NR“R% NR“C(O)R",
NR“C(O)OR™, NRC(O)NR*R™, NR“S(O)R™, NR“S(0),R*, NR“S(0),NR*R*, S(O)R™, S(O)NR“R*,
S(0),R™ i S(O),NR“R%*;

kaxapiii Cy He3aBucuMmo BbIOpaH u3 Cg jpapuia, Csjolukinoankmia, 5-10-unennoro rerepoapmia u 4-10-
YJICHHOTO TeTePOIMKIOANKIIA, KaXKIBIH U3 KOTOPBIX HE0oOs3aTebHO 3aMellieH 1, 2, 3, 4 wiu 5 3aMecTUTENsIMY,
HE3aBHCHMO BbIOpaHHbIME 13 RC;

kakapiii RC He3aBrcnMo BbIOpaH u3 ranorena, C; qankuna, C, sankennna, C, sankunamna, C_sraoreHakuia,
Cs.10apuna, Cs_jonmkmoanikmia, 5-10-wieHHoro rerepoapwna, 4-10-uneHHoro reteporukioankuia, CN, ORaz,
SR™, C(O)R™, C(O)NR“R®, C(0)OR¥, OC(O)RY, OC(O)NR“R¥, NR“R%, NR“C(0)R”, NR“C(0)OR?,
NRZC(O)NRPR¥, C(=NRHRY, C(=ENRPNREPRY, NRPC(=NRP)NRZRE, NRZS(O)R™, NR“S(0),R™,
NR“S(0),NR“R¥, S(O)RY, S(O)NR“R¥, S(O),R" u S(0),NR“R¥; mnpumuem ykasauusii C,.caiku,
Cygankenun, C,gankunmi, Cg oapui, Cs.jolukiaoankui, S5-10-uneHHslil retepoapun u 4-10-ugeHHBIH TeTepo-
[UKJIOANIKII KaXKABIA Heo0s3aTeNMbHO 3aMeleH 1, 2, 3, 4 win 5 3aMeCTUTENIIMU, HE3aBUCHMO BEIOPDAHHBIMH U3
ranorena, C,jankmia, C,sramorenankmia, CN, OR*, SR¥, C(O)sz, C(O)NR“R%, C(O)OR™, OC(O)RbZ,
OC(O)NR“R¥, NRR¥, NR“C(O)R™, NR“C(O)OR™, NRZC(O)NR“R¥, C(=NR*?)R", C(=NR“)NR“R®,
NRZC(=NR)NRZR®¥, NRZS(0)R™, NR“S(0),R”, NR“S(0),NRR¥, S(O)R™, S(O)NR“R¥, S(O),R™ n
S(0),NR“R%;

KaK I Cy1 He3aBucuMO BBIOpaH U3 Cg jgapmia, Cs_jpliukiioanikmia, 5-10-unernoro rerepoapmia u 4-10-
YJICHHOTO TeTEPOIMKIOAIKIIIA, KQKIBI U3 KOTOPBIX He00sA3aTenbHO 3aMelieH 1, 2, 3, 4 win 5 3aMeCTUTEISIMH,
HE3aBUCHMO BHIOpaHHbIMHE 13 R”;

kaxabiii RP HesaBucumo BeIOpaH w3 TamoreHa, Cgankmma, C,¢ankennna, C,sankuamia, Ci.
cranorenankmna, Cq.jpapuna, CsoIUKIONKIIIA, 5-10-ui1eHHOr0 reTtepoapmia, 4-10-1IeHHOTO TeTepOIMKIOa-
kima, CN, OR™, SR*, C(O)R®, C(O)NR'RY, C(O)OR™, OC(O)R", OC(O)NR*'RY, NR*'R¥, NR®'C(O)R",
NR'C(0)OR™, NR'C(O)NR'RY, C(=NRHR”', C(=NR)HNR'R®, NR®C(=NR)NR'R?, NR'S(O)R",
NR®'S(0),R"", NR¢'S(0),NR'RY, S(O)R"', S(O)NR*'RY, S(0),R"" u S(0),NR*'RY;

npuueM ykazanHblil C_gankui, C, qankenun, Cy sankunmi, Cq papui, Cs_jolukioankui, 5-10-uieHHbli re-
Tepoapu U 4-10-wICHHBIA TeTepOIMKIOANKIIT KaXKIBIH HeoOs3aTenbHO 3amelnieH 1, 2, 3, 4 wiu 5 3amMecTuTens-
MU, HE3aBUCUMO BHIOpaHHBIMUH U3 TajoreHa, Cjjankwmia, C;,ramoreHanmkmna, CN, ORal, SR‘“, C(O)Rbl,
C(O)NR®RY,  C(O)OR", OC(O)R", OCO)NRRY ~NR“RY, NR“C(O)R"”, NRC(O)OR",
NR'C(O)NR'RY, CENRHRY, CENRHNRORY, NRYUC(ENRHNRORY, NRYS(O)R®, NRC'S(0),R”,
NR'S(0),NR“'RY, S(O)R"", S(O)NR®'R?, S(0),R"" 1 S(O),NR*'R*;

KaK I Cy2 He3aBucHMO BBIOpaH u3 Cg.jpapuna, Cs_jpliukiioasikmia, 5-10-1ieHnoro rerepoapwuna, u 4-10-
YJICHHOTO TETEPOIMKIIOAIKIIIA, KQKIBI U3 KOTOPBIX He00sA3aTenbHO 3aMelieH 1, 2, 3, 4 win 5 3aMeCTUTEISIMH,
HE3aBUCHMO BHIOpaHHBIMHE 13 RY;

kaxeiit RS HezaBucnmo BeIOpaH u3 ranoreHa, C sanmkmna, C, sankeHmia, C, sankuamina, Ci ¢raJoreHaIKIIIa,
Cs.10apuna, Cj_jouukioankuna, 5-10-wieHHoro rerepoapuia, 4-10-uieHHoro retepouukioankuia, CN, OR‘”,
SR*, C(O)R™, C(O)NR¥R¥, C(O)OR™, OC(O)R™, OC(O)NR*R*, NR¥R*, NR**C(O)R™, NR*C(O)OR™,
NR®C(O)NR¥RY, C(=NR™R™, CENRUNRURY, NRUC(=NR“)NR“RY, NR¥S(O)R™, NRS(0),R™,
NR*S(0),NR“R*, S(O)R™, S(O)NR*“R*¥, S(0),R™ 1 S(0),NR“R%;

npuueM ykazanHbli C_gankui, C, qankenus, Cy sankuumi, Cq jgapui, Cs_jolukioankui, 5-10-uieHHbli re-
Tepoapmt U 4-10-4IeHHBINA TETEPOITUKIOATKII KX HeoOs3aTeIbHO 3aMeieH 1, 2, 3, 4 win 5 3amecTurens-
MH, HE3aBHCHMO BbIOpaHHBIMH W3 TajoreHa, Cjamkwmna, CsramoreHankmia, CN, ORa4, SRa4, C(O)Rb4,
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C(ONR¥R*¥,  C(O)OR*, OC(O)R™ ~ OC(O)NR¥R¥, NR“R™ ~ NR“C(O)R™, NR“C(O)OR™,
NR®C(O)NR¥RY, C(=NR*HR™, C(ENRUNRURY, NRUC(=NR“)NR“R¥, NR¥S(O)R™, NRS(0),R™,
NRS(0),NR“R¥, S(O)R™, S(O)NR*'R*, S(0),R™ 1 S(0),NR*‘R*;

Ka)KIbIHA Ral, Rbl, RCI, u RY uesasucumo BeIOpan m3 H, Ci¢ankuna, C,4ranorenankuina, C, salKeHHIA,
C,.sanxuamna, Cg.papuia, Cs.jpllUKIoankmia, 5-10-aneHHoro rerepoapuia, 4-10-4JI€HHOTO TeTepPOIUKIOATKHIA,
Ce.10apun-C_sankuna, Cs.jouukiaoankmi-C jankmna, (5-10-unenHoro rerepoapmia)-Cjankmna u (4-10-41eHHoTr0o
rereporukiaoankun)-C, 4ankuna, npuaeM ykazaHHbIH Ci_gankmi, C,.gankenun, C, gamkuaui, CgjgapHi,
Cs_jomukinoankmi, 5-10-uneHaslt rerepoapui, 4-10-uneHHblii reTepouukioankui, Cq joapmi-Ci_janku,
Cs_jouuknoankui-Ci_jankui, (5-10-uwieHnHsiit rerepoapmi)-Cjankuin U (4-10-4wiCHHBIA reTepOnUKIOaTKIL)-
C/_4aTK/IT KaXABIH He0O0s3aTeNbHO 3aMenieH 1, 2, 3, 4 uin 5 3aMeCTUTEISIMU, He3aBUCUMO BHIOPAHHBIMH U3
C,sankuna, C,ranoresaikuia, ramorena, CN, OR®, SR®, C(O)Rbs, C(O)NRCSRdS, C(O)ORaS, OC(O)RbS,
OC(O)NR®R®,  NR®R®, NRPC(O)R", NR®C(O)NR“R®, NR®C(O)OR¥, C(=NR®)NR“R®,
NR®C(=NR®)NRR®, S(O)R", S(O)NR“R®, S(0),R”, NR“S(0),R", NR®S(0),NR*R® 1 $(0),NR“R®;

umn moGoit R u RY Bmecte ¢ atomom N, x KOTOpOMY OHH MPUCOEIUHEHBI, 00pasyroT 4-, 5-, 6- wiu 7-
YICHHYIO TCTEPOILUKIOATKUIBHYIO TPYIIIy, HEOOs3aTeaIbHO 3aMEIICHHYI0 1, 2 WK 3 3aMeCTUTE/SIMH, HE3aBH-
cumo BbIOpaHHBIMH W3 Cj¢amkuia, Cs,Iukinoankuia, 4-7-4i1eHHOTO reTepormkioankuia, Cejpapmna, 5-6-
aieHHOro rerepoapuna, C,¢ramorenankmia, ramoresa, CN, OR™, SR®, C(O)R", C(O)NR®R®, C(O)OR®,
OC(O)R™, OC(O)NR“R®, NR“R®, NR®C(O)R", NR®C(O)NR“R®, NR“C(O)OR®, C(=NR®)NR“R%,
NR®C(=NR®)NR“R%, S(O)R”, S(O)NR“R®, S(0),R", NR“S(0),R", NR“S(0),NR*R®, u S(0O),NR“R®,
nprdeM ykazaHHbIA Cjgankmil, Cs7IIUKI0ANKIN, 4-7-4IeHHbIA reTeportukaoankui, Ce.oapui, U 5-6-4IeHHBINH
reTepoapmi KaXIblii HeoOsA3aTebHO 3aMeleH 1, 2 mwin 3 3aMeCTUTEIISIMHU, HE3aBUCHMO BHIOPAHHBIMH U3 Tajo-
rera, CN, OR®, SR™, C(O)R”, C(O)NR“R®, C(O)OR®, OC(O)R", OC(O)NR“R® NR“R% NR“C(O)R”,
NR®C(O)NRZR®, NRPC(0)OR®, C(=NR®)NR“R®, NR®C(=NR**)NRR®, S(O)R", S(O)NR“R®, S(0O),R",
NR®S(0),R", NR®S(0),NR*R® 1 $(0),NR“R®;

KaX b Raz, sz, R°2, 1 R* nesasucumo BbIOpaH 3 H, Cy ¢ankuna, Cy4ranorenankmna, C, ¢aJKCHUIIA,
Cyeanmxkunmna, Cgjpapuna, Cs.jolluKIIoankmia, 5-10-aneHHoro rerepoapuia, 4-10-4JIeHHOTO TeTEePOIMKIOATKINA,
Ce.10apun-C_sankuna, Cs.joruknoankmi-Ci_ankuna, (5-10-wrenHoro rerepoapuia)-Cijankumna u (4-10-dieHHOTo
rereporkioatkmn)-C_jankmwna, npudeM ykazaHHbIH — Cigamkmn, Cogankenmt, Cpeqankuamwr, — Cgjgapui,
Cs_joiukinoankmi, 5-10-unennoro rerepoapui, 4-10-uneHHbrii  rerepormkinoankumi, — Ce.joaprin-Ci_4almKku,
Cs.jorukmoankmt-C_yanku, (5-10-anennstit rerepoapin)-C 4kt 1 (4-10-41eHHbIH reTeponnKiIoanKu)-C 4Tk
KKIbIM HeoOs3arenpbHO 3amenieH 1, 2, 3, 4 wim 5 3aMecTUTENsIMH, HE3aBHCUMO BBIOpAaHHBIMH U3
C,4anknna, C,ranorenankmia, ramoresa, CN, OR®, SR® C(O)R", C(O)NR“R®, C(O)OR™, OC(O)R”,
OC(O)NR“R®,  NR®R®, NRPC(O)R", NR®C(O)NR“R®, NR®C(O)OR¥, C(=NR®)NR“R®,
NR®C(=NR®)NRR®, S(O)R", S(O)NR“R®, S(0),R”, NR“S(0),R", NR®S(0),NR*R® 1 $(0),NR“R®;

umn moGoit R u R Bmecte ¢ atomom N, k KOTOPOMY OHH MPUCOEIUHEHBI, 00pasyroT 4-, 5-, 6- win 7-
YICHHYIO TeTePOIUKIOANKIIBHYIO TPYIITY, HEOOsI3aTeIbHO 3aMEIICHHYI0 1, 2 Win 3 3aMeCTUTEISIMH, HE3aBH-
cumo BbIOpaHHBIME W3 Cjganmkmna, Cs;,IHKIOANKWIa, 4-7-dieHHOTo rerepormkioankmia, Cqjpapuna, 5-6-
aieHHOro rerepoapuna, C,¢ramorenankmia, ramoresa, CN, OR™, SR®, C(O)R", C(O)NR“R®, C(O)OR®,
OC(O)RY, OC(O)NR“R®, NR“R®, NR®C(O)R", NR®C(O)NR“R®, NR“C(O)OR®, C(=NR®)NR“R%,
NR®C(=NR®)NR“R%, S(O)R”, S(O)NR“R®, S(0),R", NR“S(0),R", NR“S(0),NR*R®, u S(O),NR“R®,
npudeM ykazaHHBIA Ci_gankmi, C;,ITUKI0anKui, 4-7-4aeHHbIH reTeporukioankui, Cq.papuil U 5-6 dieHHBIH
reTepoapui, KK He0OsM3aTeNbHO 3aMelIeH 1, 2 Win 3 3aMeCTUTENIMHU, He3aBUCHMO BBIOPAHHBIMH U3 TaJlo-
rera, CN, OR®, SR* C(O)R”, C(O)NR“R®, C(O)OR®, OC(O)R", OC(O)NR“R® NR“R% NR“C(O)R”,
NR®C(O)NR“R®, NRPC(0)OR®, C(=NR®)NR“R®, NR®C(=NR**)NRR®, S(O)R", S(O)NR“R®, S(0),R",
NR®S(0),R", NR®S(0),NR*R® 1 $(0),NR“R®;

KaXKJIbI 7 Ra3, Rb3, R® u R* nesasucumo BeIOpan u3 H u C,_janmkuna;

KaXKJIbI 7 Ra4, Rb4, R u R* HesaBucumo BeIOpaH u3 H, Ciankuna, CiranoreHankuna, C, caKeHUIIA,
C,gankunmna, Cg papuna, Cs jolukinoankuia, 5-10-uieHHoro retepoapuia, 4-10-4IeHHOTO0 TeTepOLUKIOATKH-
nma, Cg.joapmn-Cigankmna, Cs_jomukmoankmn-Ci 4ankwmia, (5-10-uneHnoro rerepoapmna)-Cjankuna u (4-10-
YJIeHHOTO Tereponukioankmn)-C, jankuina, mnpudeM ykazanHbelil Cjganmkun, C,gankeHnn, C, qalKUHUI,
Ce.10apun, Cs_joltukinoankui, 5-10-uneHHslid retepoapu, 4-10-aneHHsiid reTepormkIoankt, Cq.joapmit-Ci_4auKu,
Cs.jonuknoankui-C_jankwmi, (5-10-unennsiii rerepoapuin)-Ci_4ankui, U (4-10-1ICHHBIH TeTepOIMKIOATKII)-
C|.;aJKIIT KaXXKIBIH HeoOs3aTebHO 3aMelieH 1, 2, 3, 4 win 5 3aMeCTUTENIIMH, HE3aBUCHUMO BBIOpAaHHBIMHU U3
C,.ankuna, Csramorenankmia, rasorena, CN, OR®, SR®, C(O)R™, C(O)NR“R®, C(0)OR®, OC(O)R",
OC(O)NR®R®,  NR®R®, NRPC(O)R", NR®C(O)NR“R®, NR®C(O)OR¥, C(=NR®)NR“R®,
NR®C(=NR®)NRR®, S(O)R", S(O)NR“R®, S(0),R”, NR“S(0),R", NR®S(0),NR*R® u $(0),NR“R®;

umn moGoit R* u R* Bmecte ¢ atomom N, x KOTOPOMY OHH MPUCOEIUHEHBI, 00pasyroT 4-, 5-, 6- wian 7-
YICHHYIO TeTePOIUKIOANKIIBHYIO TPYIITY, HEOOsI3aTeIbHO 3aMEIICHHYI0 1, 2 Win 3 3aMeCTUTEISIMH, HE3aBH-
cumo BbIOpaHHBIMEH W3 Cjganmkmna, Cs;,IHKIOANKWIa, 4-7-dieHHOTO rerepormkioankmia, Cqpapuna, 5-6-
YiIeHHOTo rerepoapuia, Cj¢ranoreHainkuia, rajoresa, CN, OR®, SR*, C(O)Rbs, C(O)NRCSRdS, C(O)OR™,
OC(O)RY, OC(O)NR“R®, NR“R®, NR®C(O)R™, NR®C(O)NR“R®, NR“C(O)OR®, C(=NR®)NR“R%,
NR®C(=NR®)NR“R%, S(O)R, S(O)NR“R®, S(0),R", NR®S(0),R”, NRS(0),NR“R®* u S(0),NR“R®,
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npuueM ykazaHHbld Cgankui, C;;UUKIOATKUI, 4-7-4IeHHBIH reTepolukinoankui, Cepapui U S5-6-uaeHHbIN
reTepoapui KaXablii HeoOsI3aTebHO 3aMeleH 1, 2 mwin 3 3aMeCTUTEIIIMHU, HE3aBUCHMO BHIOPAHHBIMH U3 Tajo-
rena, CN, OR®, SR®, C(O)R", C(O)NR“R®, C(O)OR¥, OC(O)R”’, OC(O)NR“R®, NR®R®, NR“C(O)R",
NR®C(O)NR“R%, NR®C(0)OR®, C(=NR®)NR“R®, NR®C(=NR**)NR“R®, S(O)R", S(O)NR“R®, S(0),R>,
NR®S(0),R”, NR“S(0),NR*R® u S(0),NR“R®;

Kaxbiii R®, Rbs, R%, u R% HesaBucumo BeIOpan u3 H, C_jankuna, C; jranoreHankmia, C, j,allkeHUNa, U
C,.4ankuamia, npudeM ykazaHubiid C_jamkni, C, jankerni, u C, 4a KUHIIT KaX bl HeoOs3aTeIbHO 3aMelIeH 1,
2 wnmm 3 3aMecTuTeNsIMH, He3aBucuMo BeiOpanHbiMH 3 OH, CN, amuHo, ranoreHa, Cijankwmia, C;4alKOKCH,
Cy_qanmkmnruo, C_jankmiamuno, 1u(Cy_4ankun)amuno, C_sranoreHankmia, U Cy_4TaJoreHaIKOKCH;

umn moGoit R® u R® Bmecte ¢ atomom N, x KOTOpOMY OHH MPUCOEIUHEHBI, 00pasyroT 4-, 5-, 6- win 7-
YICHHYIO TeTePOIUKIOANKIIBHYIO TPYIITY, HEOOsI3aTeIbHO 3aMEIICHHYI0 1, 2 Win 3 3aMeCTUTEISIMH, HE3aBH-
cumo BeIOpanHbiME U3 OH, CN, amwuHo, ranoreHa, Ciankuna, C;jankokcu, Cy4ankunto, Ci4aKHIaMHHO,
1u(Cy_sankun)amuHo, C; 4ramoreHankuia, u Ci4TaloreHaNKOKCH; ’

kaxpiii RY, R?, R, R* u R® nesaBucumo BeiGpan u3 H, C|_janknia u CN.

B HEKOTOpBIX BapHaHTax peaau3aui n3o0peTeHus X npeacrasisier coboit C=0.

B HEKOTOpBIX BapHaHTaxX peanusaiun n3obperenns X npeacrapmser codoit CRER’.

B HEKOTOpBIX BapHaHTax peaau3anuu n3o0peTenus Y npencrasiseT codoit O.

B HEKOTOpBIX BapHaHTax peaau3aui n300peTeHus Y npeacTaBisier coboit NR'.

B HEKOTOpBIX BapHaHTax peajau3anuy n3odpetenus Z npeactasiser coboit CH.

B HEKOTOpBIX BapHaHTax peaau3anu n3o0peTenus Z npeacranisier coboit N.

B HEKOTOPBIX BapHaHTaX peanu3aiuy u3obperenns R' u R? kaxplit He3aBucumo Beibpan u3 H, Cy_sankimna u
Cyl, npudeM yKa3aHHBIA C|_¢aIKIIT HE00A3aTebHO 3aMenieH 1, 2, 3, 4 win 5 3aMeCTHTEIIMU, HE3aBUCHMO BbI-
6pannbiME 13 R,

wm R' 1 R? BMecTe ¢ aTOMOM yriepo/a, K KOTOPOMY OH MPHCOEIHHEH, 06pasyeT Cs.oMHKI0ATKHIBHYIO
IPYIITY, HeOBA3aTENFHO 3aMEIICHHYIO |, 2 WIH 3 3aMECTUTEISMH, HE3aBHCHMO BHIOpaHHBIME 13 R™.

B HEKOTODHIX BapHaHTaxX peanm3amun m3obperenms R' u R” kaxmprii mezaBucumo Beiopan m3 H, C.
sankmna, Cg.papuna, Cs olUkinoankmwia, 5-10-uneHHoro rerepoapmia u 4-10-4I€HHOTO TeTEPOIMKIOAIKHIIIA,
npraeM ykasaHHBIA Cg jpapuil HEoOS3aTeNbHO 3aMemieH | mnm 2 aToMaMu TajoreHa W IpW 3TOM yKa3aHHBIA
C|_zanxumi HeoOs3aTenpHO 3amemed OH;

nm R' i R? BMecTe ¢ aToMOM yriieposia, K KOTOPOMY OHH TPHCOEIMHEHbI, 00pa3yioT CalHKIOATKAILHYIO
rpymimy.

B HEKOTOpBIX BapHAHTAX peanusaiuu usobperenns R' i R* kaxplit HesaBucumo BeIOpan w3 H, MeTia,
9THJIA, MPOITWIIA, ITUKJIOTPOIIMIIA, TUKIONCHTIIIA, THpaH-4-ria, heHuIa, MUPUInH-2-1ia, 2-Xi10p-4-QpeHuna u 2-
THIIPOKCUITHIIA.

B HEKOTOPHIX BapHAHTAaX peann3aiuy u3obperenns R' n R? BMecTe ¢ aToMOM yrieposa, K KOTOpOMY OHH
MPUCOCTUHEHBI, 00Pa3YIOT HUKIONPOIHI, IUKIOOYTHII, IUKIONCHTUII WITH ITUKJIOTSKCHIL.

B HEKOTOpHIX BapHAHTAX peau3aliy u3o0perenus omuH u3 R' u R? mpencrasmser coGoii H, a apyroit He
npencrasiseT coooi H.

B HEKOTOpBIX BapHaHTax peanusamuu m3oopererns R' u R? kaxpiii mpeacraBiser co6oit C_¢alKHL.

B HEKOTOpBIX BapHaHTax peaau3aliui H300peTeHUS R' u R? kaxprit MIPEACTaBISAET COOOH METHIL.

B HEKOTOPHIX BApHAHTAaX peausamuu m3o0pereHmst R’ mpencraBiser coGoit H mmn Cygankmn HeoGs3a-
TENBHO 3aMCIICHHBIA 1, 2 Wim 3 3aMecTHTENsMH, HesaBucuMmo BeiopanHsiME u3 Cy, C(=0)NR“R%
C(=0)OR™.

B HEKOTOPHIX BapHAHTAX pealn3aliy u306perenns R’ mpeacrasimser coGoit H, METHII, STHI WIH TIPOITHII,
NpUYeM YKa3aHHBIH METHJ HeoOs3aTesIbHO 3aMelleH NuKiIonponmioMm, nupuauauioM, -C(=O)NHCH;,
-C(=O)NH (4-metmnnunepasus-1-wmn) wmu -C(=0)OH.

B HEKOTOpPBIX BapHAHTAX peanu3alun u3obperenns R’ npeacrasiser co6oit MeTHII.

B HEKOTOpHIX BapHaHTax peanmsamuu nsobperenus R* mpexpcrasmser coboit H, ramoren, C; jamku,
C,_sramorenankui, C, jankokcu, CN man OH.

B HEKOTOpBIX BapHaHTax peaau3aliui H300peTeHUS R* npeacrasiseT codoi H.

B HEKOTOPBIX BapuaHTax peann3arii U300pETCHHS R’ npenacrasiseTr coboit H, C_gamkum, Cyz, CN, NO,,
OR*, C(O)R™, C(O)NR*R¥, S(0),R™ mmu S(0),NR*“R*; npraem ykazauusiii C,_anKkun HeoGsI3aTEIbHO 3a-
MerieH 1, 2, 3, 4 unu 5 3aMeCTUTENSIMHU, HE3aBUCUMO BHIOPAHHBIMH U3 RE.

B HEKOTOpBIX BapHAHTAX peatn3amiy n3obperenns R mpeacrasser coboit H, 1-merni-1H-mmpazon-4-n,
2-pypurn, CN, NO,, merokcu, -C(=O)NH,, -C(=O)NH(CHj), -C(=O)N(CHj),, -C(=0)-(Mmopdomun-4-m),
-C(=0)CH;, -CH,0OH, -CH,0OCH;, -CH,NH,, -CH,NHSO, (CH,CH;), -CH,NHC(=0)CH;, -CH(OH)CHs;,
-SO,CHj;, -SO,CH,CHj;, -SO,- (u3onpommi), -SO,N(CH3),, -SO,NH(CH3), -SO,-NH (u3onpormn) wiu -SO,-
(munepunun-1-n).

B HEKOTOPHIX BapHAHTAX peanusanun n3obperenus R npencrasmser coGoit S(0),R™.

B HeKOTOpBIX BapHaHTaX peanusanun usobperenns R® npencrasmser coboit H.

B HEKOTOpBIX BapHAHTAX peatH3aiiy n3obperenust R’ mpeacrasisier co6oii C;_4alku.

B HEKOTOpBIX BApHAHTAX peaTH3aliy n306perenus R’ mpeacrasiser co60il METHIL.
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B HEKOTOpHIX BapHaHTax peanusanuy uzodperenns R® u R’ kaxprii npencrasnser coboit H.

B HEKOTOPHIX BapHaHTaX peanusaiuy uzodperenns R'* npencrasmnser coboit H.

B HEKOTOpBIX BapHaHTaxX peann3aliy H300pETCHNS COCIMHEHIE B COOTBETCTBHHU C JAHHBIM H300pETCHUEM
nmeeT Gopmyny Ila.

R3
|

ITa.

B HekoTOpBIX BapHaHTaX pealu3alud H300pETCHUs, TIe COCAMHCHIE B COOTBETCTBHH C JTAHHBIM H300pe-
TerneM nmeet Gopmyiy lla, Z npencrasmsier co6oit CH.

B HEeKoTOpHIX BapHaHTaX pealH3aliél U300peTeHNs, IIe COSIMHEHNE B COOTBETCTBHH C JTaHHBIM H300pe-
TeHrueM umeet Gopmyay Ila, Z npencrasnser coboit N.

B HeKoTOpHIX BapHaHTaX pealH3alué M300peTeHNs, TAe COCIMHEHIE B COOTBETCTBHH C JAaHHBIM H300pe-
terneM umeet popmyny Ila, R' 1 R? kasxmpiit HesaBrucumo Beiopan u3 H, C gankmia u Cy', mpudeM yKasaHHbIIT
C\.¢aKWIT HEOOS3aTEILHO 3aMeltieH 1, 2, 3, 4 win 5 3aMeCTUTEISIMH, He3aBUCHMO BHIOpaHHBIMU U3 R

nm R' i R? BMecTe ¢ aToMOM yriieposa, K KOTOPOMY OHH TIPHCOEIMHEHbI, 00pa3yioT CalHKIOATKATLHYIO
IPYIITY, HeOBA3aTEMFHO 3aMEIICHAYIO |, 2 WIH 3 3aMECTUTEISIMH, HE3aBHCHMO BHIOpaHHBIME 13 R™.

B HEKOTOpBIX BapHaHTaX peau3aiyi U300peTeHUs, TJ¢ COSIMHCHUE B COOTBETCTBHU C JIAaHHBIM U300peTe-
HUeM umeeT Gopmyay Ila, R' 1 R? kaskz1plil HE3aBHCHMO BeIOpan u3 H, C;samkuna, Cq.jpapuna, Cs.1olIUKIOATKHIA,
5-10-unenHoro rerepoapwia, ¥ 4-10-4wICHHOTO TeTEPOLMKIOANKIIA, TpHYeM ykazaHHbIH Cg jpapuil HeoOs3a-
TEJIEHO 3aMeNICH | WK 2 aToMaMH TajoreHa, W Py 3TOM yka3aHHbIH C_zankun HeoOs3aTenpHo 3amerieH OH;

wm R' 1 R? BMecTe ¢ aTOMOM yrieposia, K KOTOPOMY OHH TIPHCOCIHHEHbI, 00pa3yioT Cs qlHKI0ATKIIbHYIO
Tpymiy.

B HeKoTOpHIX BapHaHTaX pealH3alié M300peTeHNs, A€ COCIMHEHNE B COOTBETCTBHH C JaHHBIM H300pe-
TeHneM umeet Gopmymy Ila, R* kaIplil HE3aBHCHMO BBIOpaH n3 H, MeTnna, sTwia, mpomnuia, IUKIONPOITHa,
IUKJIOTICHTHIIA, TUpaH-4-una, PeHnsa, MUPUANH-2-1ia, 2-XJ0p-4-GpeHna u 2-TuIpOKCHITHIA.

B HekoTOpHIX BapHaHTaX pealu3alliél H300peTeHNs, TIe COSIMHEHNE B COOTBETCTBHH C JAaHHBIM H300pe-
terneM umeer dopmyny Ila, R' n R* BMecTe ¢ aToMoM yriepoa, K KOTOPOMY OHH IPHCOCIHHEHBI, 00pasyioT
[UKJIOTIPOTIV, ITUKJIOOYTHII, ITUKIOTICHTHIT WIIN IIUKJIOTEKCHUIL.

B HekoTOpBIX BapHaHTaX peaiu3alud H300pETCHUs, TIe COCIMHCHIE B COOTBETCTBUH C JTAHHBIM H300pe-
ternem nmeet dopmyiy Ila, R' n R? BMecTe ¢ aToMoM yriepoaa, K KOTOPOMY OHH IPHCOEIHHEHBI 00pa3yioT
UUKJIOTIPOTIHIL.

B HekoTOpBIX BapHaHTaX pealu3alud H300pETCHUs, TIe COCIMHCHIE B COOTBETCTBUH C JTAHHBIM H300pe-
terneM nmeet dopmyiy ITa, omua u3 R' 1 R? mpencraisier co6oit H, a apyroii ue npexcrasisier coboii H.

B HexoTOpHIX BapHaHTaX peayu3alié M300peTeHNs, TIe COCIMHEHNE B COOTBETCTBHH C JAaHHBIM H300pe-
ternem nmeet dopmyiy ITa, R' u R? kaxasiit npencrasisier co6oii C_galKulL.

B HeKkoTOpHIX BapHaHTaX pealu3aliél H300peTeHNs, IIe COCIMHEHNE B COOTBETCTBHH C JTaHHBIM H300pe-
TenrueM umeet popmyay Ila, R' u R? kaxzprit MIPEACTaBIAET COOOH METHIL.

B HekoTOpHIX BapHaHTaX pealu3alué M300peTeHNs, TIe COCIMHEHNE B COOTBETCTBHH C JaHHBIM H300pe-
TeHueM umeet Gopmyiy Ila, R’ npencrasisiet codoit H nimn C_gankui, HeoOs3aTeNbHO 3aMEICHHBIH 1, 2 win 3
3aMECTUTEIISIMH, HE3aBUCHMO BEIOpaHHBIMU 13 Cy, C(:O)NRCZRd2 u C(=0)OR™,

B HekoTOpBIX BapHaHTaX pealu3alud H300pETCHUs, TJIe COCAMHCHIE B COOTBETCTBUH C JTAHHBIM H300pe-
TenneM umeer popmyiy Ila, R npeacrapnser coGoit H, METHII, ST HIIM NPOMII, IPHYEM YKA3aHHBIH METHII
HeoOs13aTeNbHO 3aMellleH HuKiIonponuiom, mpuanamiom, -C(=0O)NHCHj;, -C(=O)NH (4-metunmnunepasus-1-
nn) wm -C(=0)OH.

B HekoTOpHIX BapHaHTaX peaju3alié M300peTeHNs, TIe COCIMHEHNE B COOTBETCTBHH C JaHHBIM H300pe-
terneM nmeet dopmyiy Ila, R® npencrasisier co60ii MeTHII.

B HekoTOpHIX BapHaHTaX pealu3alué M300peTeHNs, IIe COCIMHEHNE B COOTBETCTBHH C JaHHBIM H300pe-
terneM nmeet dopmyiy Ila, R® npencrasisier co6oit it

B HeKkoTOpHIX BapHaHTaX pealu3alié M300peTeHNs, TIe COCIMHEHNE B COOTBETCTBHH C JAaHHBIM H300pe-
TeHueM wumeeT Qopmyny Ila, R’ npencrapuser coboir H, C;.gamkw, Cy2 , CN, NO,, OR™, C(O)Rb4,
C(O)NR°4Rd4, S(O)ZRb4 WU S(O)ZNR°4Rd4; npudeM yka3zaHHbIH Cj_¢alKul HeoOs3aTeNpHO 3aMenieH 1, 2, 3, 4
VN 5 3aMECTUTEIIAMH, HE3aBHCHMO BEIOpaHHBIME 13 R,

B HekoTOpBIX BapHaHTaX pealu3alud H300pETCHUs, TIe COCAMHCHIE B COOTBETCTBHH C JTAHHBIM H300pe-
TenneM umeet popmyay Ila, R’ npeacrasuser co6oit H, 1-mernn-1H-nupazon-4-ui, 2-pypun, CN, NO,, MeTok-
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cu, -C(=O)NH,, -C(=O)NH (CHj;), -C(=O)N(CH3;),, -C(=O)-(mopdomun-4-um), -C(=O)CH;, -CH,OH,
-CH,0OCH;, -CH,NH,, -CH,NHSO,(CH,CHj;), -CH,NHC(=0O)CH;, -CH(OH)CH;, -SO,CH;, -SO,CH,CHs,
-SO,- (m3onpommi), -SO,N(CHj3),, -SO,NH(CH3), -SO,-NH (n3onporn) wim -SO,-(munepuaus- 1-wm).

B HEKOTOpBIX BapHaHTax peall3allid H300pPETeHNUs, TAe COCANHEHNE B COOTBETCTBHHU C JaHHBIM H300pe-
terneM nmeet dopmyiy Ila, R® nmpencrasiser coboit S(O),R™.

B HEKOTOpBIX BapHaHTax peallM3alliid M300pPETeHNUs, TAe COSANHEHHE B COOTBETCTBHHU C JaHHBIM H300pe-
ternem umeet gopmyiy Ila, R® npexacrasmser co6oii S(0),CHs.

B HEKOTOpBIX BapHaHTax peallM3alliid M300pPETeHNUs, TAe COSANHEHHEe B COOTBETCTBHHU C JaHHBIM H300pe-
TenneM umeet hopmyay Ila, R’ mpencrasmser codoit S(O),CH,CH;.

B HekoTophIX BapuaHTax peaau3aliy U300peTeHHs, I/Ie COCIUHEHNE B COOTBETCTBUH C JaHHBIM M300pe-
TenneM umeet Gopmyany Ila, R’ npencrasmser codoit -C(=0)NH,.

B HekoTophIX BapuaHTax peaau3alii U300peTeHHs, I/Ie COSIUHEHNE B COOTBETCTBUH C JAHHBIM M300pe-
TenneM umeet hopmymny Ila, R’ npexcrasnser co6oit -CH,OCHs,

B HekoTophIX BapuaHTax peaau3aliii U300pEeTeHHs, I/Ie COCIUHEHNE B COOTBETCTBUH C JaHHBIM M300pe-
ternem umeet dopmyiy Ila, R’ peacrasiser co6oii MeTniL.

B HeKoTOpBIX BapHaHTaX peau3allii H300PETEHU COSIMHEHNE B COOTBETCTBHH C JaHHBIM H300pETeHHEM
nmeeT Gopmyry b

ITb.

B HekoTophIX BapuaHTax peaau3alii U300peTeHHs, I7Ie COCIUHEHNE B COOTBETCTBUH C JAHHBIM M300pe-
terneM umeet hopmyiy 1lb, Z npencrasiser coboii CH.

B HekoTophIX BapuaHTax peaau3aliy U300peTeHHs, I7Ie COCIUHEHNE B COOTBETCTBUH C JaHHBIM M300pe-
TeHneM umeeT popmyiny IIb, Z npencrasnsier coboit N.

B HekoTOphIX BapuaHTax peaau3alii U300peTeHHs, I7Ie COSIUHEHNE B COOTBETCTBUH C JAHHBIM M300pe-
TenneM umeetT popmyay IIb, R' u R? kaxslit He3aBucumo BeiGpan u3 H, C,_qankmna u Cy', mpiueM yKasaHHbI
C\.¢anKWI HEOOS3aTEILHO 3aMeltieH 1, 2, 3, 4 win 5 3aMeCTUTEISIMH, He3aBUCHMO BHIOpaHHBIMU U3 R

nm R' 1 R? BMecTe ¢ aToMOM yritepoia, K KOTOPOMY OHH IPHCOEIHHEHBI, 00pa3yioT Cs.jolHKIOATKAIEHYIO
PYIILY, HeOOA3aTEIFHO 3aMEIICHHYIO |, 2 WK 3 3aMECTUTEISIMH, HE3aBHCHMO BHIOpaHHBIME 13 R™.

B HEKOTOpBIX BapHaHTaxX peanu3anyi W300peTeHus, TIe COeTNHEHNE B COOTBETCTBHHU C JaHHBIM H300peTe-
HUeM uMeeT Gopmyiy b, R' u R? kaxplil HE3aBUCHMO BeIOpan u3 H, C_janmkuna, Cg_jpapuia, Cs_jglIUKIOTKHIA,
5-10-unenHoro rerepoapuia u 4-10-4IEHHOTO TeTEPOIMKIIOAIKMIA, NpUYeM YykasaHHBIH Cg papui HeoOs3a-
TEJNEHO 3aMENICH | WK 2 aToMaMH TajoreHa, W PY 3TOM yka3aHHbIH C_zankun HeoOs3aTenpHo 3amerieH OH;

umt R' 1 R? BMecTe ¢ aToMoM yriteposia, K KOTOPOMY OHH TIPHCOSIMHEHBI, 00pa3yroT Cs qlHKIOATKHIBHYO
TpyImy.

B HekoTophIX BapuaHTax peaau3aliii U300peTeHHs, I/Ie COCIUHEHNE B COOTBETCTBUH C JaHHBIM M300pe-
TenneM umeet dopmyiy IIb, R' u R? kaxslii He3aBucHMO BbIOpaH u3 H, MeTuiIa, STHIIA, PONKIA, HHKJIOIPO-
MTWJTa, ITUKIIOTICHTHIIA, TUpaH-4-una, peHnna, MIpuanH-2-uia, 2-XJop-4-peHuia u 2-TuIpoKCHITHIA.

B HekoTOpHIX BapHaHTaX pealu3allié M300peTeHNs, TIe COCIMHEHNE B COOTBETCTBHH C JaHHBIM H300pe-
TeHueM umeet Gopmyiy Ilb, R' u R? BMecTe ¢ aToMoM yTiieposa, K KOTOpOMY OHH MPHCOEIMHEHBI, 00pa3yIoT
IIUKJIOTPOTINI, TUKIOOYTHII, ITUKIOTICHTHII WIIN ITUKJIOTEKCHIL.

B HeKkoTOpHIX BapHaHTaX pealu3alié M300peTeHNs, Iie COSIMHEHNE B COOTBETCTBHH C JaHHBIM H300pe-
TeHueM umeet Gopmyiy Ilb, R' u R? BMecTe ¢ aToMoM yTiieposaa, K KOTOpOMY OHH MPHCOEIUHEHBI, 00pa3yIoT
IUKJIOTTPOTINIL.

B HekoTOphIX BapuaHTax peaau3aliy U300peTeHHs, I/Ie COSIUHEHNE B COOTBETCTBUH C JAHHBIM M300pe-
TenneM umeet Gopmyay IIb, omun u3 R' u R? npeacrasiser coGoit H, a ipyroii He npeacrasiser codoit H.

B HekoTophIX BapuaHTax peaau3aliy U300peTeHHs, I/Ie COSIUHEHNE B COOTBETCTBUH C JAHHBIM M300pe-
TenneM umeet Gopmyay IIb, R' u R* kasp1ii mpencTapnseT coboii Cygalku.

B HekoTophIX BapuaHTax peaau3aliy U300peTeHHs, I/Ie COSIUHEHNE B COOTBETCTBUH C JaHHBIM M300pe-
terneM nmeet dopmyiy IIb, R' i R ka1pIii ipecTaBisieT coGoi METHIL.

B HeKkoTOpHIX BapHaHTaX pealH3aluy M300peTeHus, Iie COSIMHEHNE B COOTBETCTBHH C JaHHBIM H300pe-
terneM nmeet dopmyiy IIb, R® npexcrasmsier co6oit H umn C_gankm.

B HEeKoTOpHIX BapHaHTaX pealu3aliél M300peTeHNs, TAe COCIMHEHNE B COOTBETCTBHH C JaHHBIM H300pe-
terneM nmeet dopmyiy IIb, R® npexcrasmsier coGoii H mmm Metri.
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B HekoTOphIX BapuaHTax peaau3aliii U300peTeHHs, I7Ie COCIUHEHNE B COOTBETCTBUH C JAHHBIM M300pe-
Ternem umeet popmyiy IIb, R® npeacrasusier co6oit H mmi S(0),R™.

B HEKOTOpBIX BapHaHTax peallM3alliid M300pPETeHNUs, TAe COCANHEHNEe B COOTBETCTBHHU C JaHHBIM H300pe-
ternem umeet dopmyiny 1Ib, R’ mpeacrasmsier coboit H mmm -SO,CHs.

B HEKOTOpBIX BapHaHTax peallM3alliid H300pPETeHNUs, TAe COSANHEHNE B COOTBETCTBHHU C JaHHBIM H300pe-
ternem nmeet dopmyiny IIb, R’ mpeacrasmsier coboit H mmm -SO,CH,CHs.

B HEKOTOpBIX BapHaHTax peallM3alliyd M300pPETeHNUs, TAe COSANHEHNE B COOTBETCTBHHU C JaHHBIM H300pe-
ternem umeet dopmyiny IIb, R’ mpeacrasmsier co60it MeTHIL.

B HekoTophIX BapuaHTax peaau3aliii U300peTeHHs, I/Ie COCIUHEHNE B COOTBETCTBUH C JAHHBIM M300pe-
TenneM umeet hopmyay IIb, R' npencrasmnser co6oii H.

B HEKOTOpBIX BapHaHTaxX peann3aluy H300pEeTeHNs COeTMHEHIE B COOTBETCTBHH C JAHHBIM H300pETCHUEM
umeet opmyiry I1la wmu 111b

R3
|

ITITa IIIb.
B HEKOTOpBIX BapHaHTaxX peanu3anyi W300peTeHus, Te COeTNHEHNE B COOTBETCTBHHU C JaHHBIM H300peTe-

Huem umeet dopmyiy Ila wm I1Ib, R' u R* kaxpiii He3aBucumo BeIOpan u3 H, Cy gankuna u Cy', mpudeM yka-
3aHHBIH C/_aJIKII HE0OSI3aTeBHO 3aMellieH 1, 2, 3, 4 uiu 5 3aMEeCTUTEINIIME, He3aBUCHMO BBIOPAHHBIMU U3 RA;

wm R' 1 R? BMecTe ¢ aTOMOM yriepo/a, K KOTOPOMY OH MPHCOEIHHEH, 06pasyer Cs.oMHKI0ATKHIBHYIO
IPYIITY, HeOBA3aTEMFHO 3aMEIICHAYIO |, 2 WIH 3 3aMECTUTE/ISMH, HE3aBHCHMO BHIOpaHHBIME 13 R™.

B HEKOTOpBIX BapWaHTax pealnu3alud H300pPETCHUs, IIe COCIUHCHHE B COOTBETCTBHU C JaHHBIM H30-
operenuem umeet Gopmyiry Ila wmu I1b, R' u R? kax1plii He3aBUCHMO BeIOpaH u3 H, C,_jankmna, Cg_jpapuia,
Cs.jonukinoankuia, 5-10-ameHHoro rerepoapmia, U 4-10-1ICHHOTO TeTePOIUKIOAIKIIIA, TPHIEeM YKa3aHHBIH
Cs.10apui HeoOs3aTeNbHO 3aMelieH | Wiu 2 aToOMaM| TajloTeHa, W MPHU 3TOM yKa3zaHHBIH Csankmin HeoOs3a-
TenpHO 3amernien OH;

it R' m R? BMecTe ¢ aToMOM yriepoaa, K KOTOPOMY OH TPHCOEIMHEH, 00pasyeT Cs ¢IUKIOATKHIbHYIO
Tpymiy.

B HeKoTOpHIX BapHaHTaX pealu3alué M300peTeHNs, TIe COCIMHEHNE B COOTBETCTBHH C JAaHHBIM H300pe-
TenneM umeet dopmymy Illa umm IIIb, R' u R* kaxpiii He3aBucuMo BEIOpaH u3 H, MeTuIa, STwIa, mpomuia,
UKJIOTIPOTIHIA, IIUKIIOTICHTHIIIA, MUPaH-4-1ia, (heHuIa, MUPUIUH-2-1ia, 2-XJ10p-4-heHuna u 2-ruIpoKCUITHIIA.

B HekoTOpBIX BapHaHTaX pealu3alud H300pETCHUs, IIe COCAMHCHIE B COOTBETCTBUH C JTAHHBIM H300pe-
TenneM umeet dopmyiy Illa wiu I1Ib, R' u R? BMecTe ¢ aToMOM yriepoaa, K KOTOPOMY OHH TIPHCOEIHHEHbI,
00pa3yIOT MUKIOIPOIIII, IIUKIOOYTHII, IIMKIIOTICHTI WU [IUKIIOTCKCILL.

B HekoTOpHIX BapHaHTaX peayH3alué M300peTeHNs, IIe COCIMHEHNE B COOTBETCTBHH C JaHHBIM H300pe-
TenneM umeeT Gopmyiy Illa wmnm I11b, R' 1 R? B7Mecte ¢ aToMoM YIJIeposia, K KOTOPOMY OHHU MPHUCOEAUHEHBI,
00pa3yroT MUKJIOTPOITHIL.

B HEKOTOpBIX BapHaHTaxX peanu3anyi W300peTeHus, Te COeTNHEHNE B COOTBETCTBHHU C JaHHBIM H300peTe-
HreM nveet hopmyiy 111a win I1Ib, ogue u3 R' 1 R? npencrasisier coboit H, a apyroit He npexacrasisier coGoit H.

B HekoTOpHIX BapHaHTaX pealu3aluyl H300peTeHNs, IIe COCIMHEHNE B COOTBETCTBHH C JaHHBIM H300pe-
TenneM umeet Gopmysy Illa mmu I1Ib, R' u R kas1it nmpencTapuseT co60ii Cygalku.

B HekoTOpBIX BapHaHTaX peaiu3alud H300pETCHUs, TIe COCAMHCHIE B COOTBETCTBHH C JTAHHBIM H300pe-
TenneM umeet Gopmysy Illa mmu I1Ib, R' u R kaspIii pecTaBuseT co60# METHIL.

B HekoTOpBIX BapHaHTaX pealu3alud H300pETCHUs, TIe COCIMHCHIE B COOTBETCTBUH C JTAHHBIM H300pe-
TeHueM umeet Gpopmyiny Illa wim IIb, R’ npenctapisiet coboi H mmu C;_gankin HeoOs3aTenbHO 3aMEIICHHBIH 1,
2 wnu 3 3aMeCTUTEIISIMH, He3aBHCUMO BEIOpaHHBIMU 13 Cy, C(:O)NRCZRdZ, u C(:O)ORaz.

B HEKoTOpHIX BapHaHTaX pealu3alié M300peTeHNs, IIe COCIUHEHNE B COOTBETCTBHH C JTaHHBIM H300pe-
tenneM umeet Gopmyry Illa wmum I1Ib, R’ mpencTaBiseT coooit H, MeTri, 3TWII, WM TIPOIWII, IPUYEM yKa3aH-
HBIA METWJI HeoOs3aTeNIbHO 3aMelleH nukionponmwioMm, mupuauauioM, -C(=O)NHCH;, -C(=O)NH(4-
MeTtwmunepasut- 1 -wr) wm -C(=0)OH.

B HEKOTOpHIX BapHaHTaX pealu3alliél M300peTeHNs, IIe COCIMHEHNE B COOTBETCTBHH C JaHHBIM H300pe-
TenneM umeet Gopmyiy Illa mmu I1Ib, R® npencrasnser coboii MeTHL.

B HekoTOpBIX BapHaHTaX peaiu3alud H300pETCHUs, IJie COCIUMHCHIE B COOTBETCTBUH C JTAHHBIM H300pe-
TeHreM uMmeet Gopmyiy Illa win IIb, R’ npezacraBisier cobdoit H, Cy_samku, Cyz, CN, NO,, OR™, C(O)Rb4,
C(O)NRC4Rd4, S(O)ZRb4 WU S(O)ZNR°4Rd4; npudeM yka3zaHHbBIH C;_¢alKuI HeoOs3aTeNpHO 3aMenieH 1, 2, 3, 4
W 5 3aMECTUTEIIAMH, HE3aBHCHMO BEIOpaHHBIME 13 R,
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B HexoTOpBIX BapHaHTax peanu3anuy M300peTeHHs, TJe COeIMHEHHE B COOTBETCTBHH C JTaHHBIM H300peTe-
Huem umeer popmyiy Illa mmn IIIb, R’ mpencrasnsier coGoit H, 1-metwn-1H-mmpason-4-un, 2-¢pypun, CN, NO,,
meroker, -C(=O)NH,, -C(=O)NH(CH;), -C(=O)N(CH;),, -C(=O)-(mopdomuu-4-m), -C(=O)CH;, -CH,OH,
-CH,0OCH3;, -CH,NH,, -CH,NHSO,(CH,CHj3;), -CH,NHC(=0)CH;, -CH(OH)CH3;, -SO,CHj3, -SO,CH,CHj3;, -SO,-
(m3omporuin), -SO,N(CHjs),, -SO,NH(CH3), -SO,-NH(u3onporin) uimu -SO,-(runepuaua- 1 -mr).

B HeKkoTOpHIX BapHaHTaX pealH3aluy M300peTeHNs, TAe COCIMHEHNE B COOTBETCTBHH C JaHHBIM H300pe-
terneM nmeet dopmyiry Ia mmm I1Ib, R® npencraiser coboit S(O),R™.

B HeKkoTOpHIX BapHaHTaX peayH3alué H300peTeHNs, TIe COCIMHEHNE B COOTBETCTBHH C JaHHBIM H300pe-
TenneM umeet Gopmyiy Illa mwmu I1Ib, R® npencrasnser coboii S(0),CH;.

B HekoTophIX BapuaHTax peaau3alii U300peTeHHs, I7Ie COCIUHEHNE B COOTBETCTBUH C JaHHBIM M300pe-
TenneM umeet hopmyiy Illa mwmu I1Ib, R® npexncrapmser co6oii S(0),CH,CHs.

CrenyeT mOHUMaTh, YTO OIpEZEICHHbIC MPU3HAKK W300pETEHUsI, KOTOPBIE [UISl SICHOCTH OIMCAHBI B KOH-
TEKCTE OTAEIBHBIX BapHAHTOB peallM3allii M300pETCHUS, TaK)Ke MOTYT OBITh NpEACTaBICHB B KOMOMHAIIMU B
OJTHOM BapHaHTe peanu3anuu uzodpereHus. C Apyroil CTOpOHBI, pa3IMYHbIEC IPU3HAKH N300pETEHHS, KOTOPHIE,
JUT KPAaTKOCTH, ONHCAaHBl B KOHTEKCTE OJHOTO BAPHAHTA PealH3alii M300pEeTeHHs, TaKKe MOTYT OBITh Tpen-
CTaBJICHBI OTACIBHO FIIU B JI000H IMOIXOISIIEH Mo IKOMOWHAITHH.

TepmuH "HeoOsM3aTENBHO 3aMEIICHHBIN", UCIIONB3yEeMbIi B TaHHOM JOKYMEHTE, O3HAa4aeT He3aMelleHHBIN
WK 3aMelieHHbli. TepMuH "3aMeleHHbIN", HCITOJIb3YEeMbIH B TaHHOM JTOKYMEHTE, 03HA4aeT, 4TO aTOM BOJOPO-
Jla ynaleH W 3aMeHeH 3amectureneM. CiieayeT MOHMMATh, YTO 3aMEIICHWE B JAHHOM aTOME OTPaHHYCHO Ba-
JICHTHOCTBIO.

Bo Bcex onpenenennsx tepmuH "Ci;" ykasbIBaeT JUaNa3oH, KOTOPHIH BKIIOUaeT KOHEUHbIE TOUYKH, TJI€ 1 U
MPE/ICTABISIIOT COOOM IIeTIbIe YHCIIa U YKA3hIBAIOT KOJIMYECTBO aTOMOB yriieposa. IIpumepst Bkirouarot Cyy, C,
¥ TOMY TIOT00HOE.

Tepmun "z-unennslil" (rae Z mpencTaBiseT co0o0i 1eaoe YHCiI0) OOBIYHO OMHCHIBACT KOJIMYECTBO OOpa-
3YIOIIUX KOJBIO aTOMOB B (DYHKIMOHAJIBHOW TPYyIIE, TI¢ KOJMYECTBO 00pa3yIONIMX KOJIBIO aTOMOB PaBHO Z.
Hanpumep, nunepuanHmI npeacTaBisgeT co0oi mpuMep 6-wIEHHOTO TeTePOLUUKIOANKIIFHOTO KOJIbIIa, MHPa3o-
JIFJT TIPEICTaBIIIET COO0H MpUMep S-4IICHHOTO T'eTepOapiIbHOTO KOJbIA, TUPHIMI IPEICTAaBIsAeT COO0H mpuMep
6-4JICHHOTO TeTepoapwiabHOro0 Koibla, a 1,2,3.4-terparuapoHadTalivH TpeAcTaBiseT coboi mpumep 10-
YJICHHOM LIUKJIOAIKMIIBHOM TPYTIIHI.

Tepmun "yriiepon" OTHOCHTCS K OJTHOMY WIJIH O0Jiee aTOMOB yIJIepoia.

Kak npuMeHSIOT B JaHHOM JIOKyMeHTe, TepMuH "Cij-alkun", N(pUMeHseMbIi OTAEIBHO UM B KOMOMHALMN
C IpYrMMH TE€PMHUHAMH, OTHOCHUTCSI K HACHIILICHHOW YTJI€BOJOPOIHON IpyIIe, KOTOpas MOXKET OBbITh HEpa3BETB-
JICHHOH IETIBI0 MM Pa3BETBIEHHOM, coleprKaliei oT 1 10 j aTOMOB yriieposa. B HeKOTOpBIX BapuaHTaxX peaju-
3anuy N300peTeHus! ajJKWIbHAS TPYIIA COAEPKUT OT 1 10 6 aTOMOB yriepoja, Wi oT 1 10 4 aToMOB yriepoa,
w ot 1 1o 3 aromoB yraepoza. [Ipumeps! ankmIbHBIX (YHKIMOHAIBHBIX TPYIIN BKIIOYAIOT, HO O3 orpaHnye-
HUS UIMH, XUMUYECKHE TPYIIIbI, TAKHE KaK METHUJI, STHJI, H-IIPOTIWII, M30TIPONIJI, H-OYTHII, S-OyTHII ¥ TPET-OyTHIL.

Kak mpuMeHsIOT B JaHHOM J0KyMeHTe, TepMHUH "C; -alKoKch", IPUMEHAEMBIH OTAENbHO UM B KOMOMHA-
IIUH C JPYTUMH TEPMHHAMH, COOTBETCTBYET Ipymnre GopMyisl -O-anKui, TAe aJKUIbHas TPYIna HMeeT OT i 10 j
aTOMOB yrilepoja. B HEKOTOpHIX BapHaHTaX peaju3alyd M300pETCHUS aJKWIbHAs TPYMIa aJKOKCH-TPYIIIHI
umeer ot 1 1o 3 aTomoB yriepona. THIIOBBIE aTKOKCH-TPYIIIBI BKIIOYAIOT METOKCH, 3TOKCH H TPOTMOKCH (Ha-
prMep, H-MPOTIOKCH M U30TPOTIOKCH).

Kak npuMeHsI0T B JaHHOM gokymeHTe, "Cij-ankeHun", NpUMeHseMbId OTAENbHO MM B KOMOMHALMHU C
JIPYTrMMHU TEPMUHAMH, OTHOCUTCSI K HEHACHIILICHHOW YTIIIEBOAOPOIHOI IpyIiie, NMEIOIIel OHy WK OoJiee TBOM-
HBIX YTJIEpOJ-yTJIEPOIHBIX CBSI3el M UMEIOIIEH OT i /10 ] aTOMOB yriieposia. B HEKOTOpBIX BapuaHTax peain3anuu
M300peTeHNs alKeHWIbHAs (QyHKIMOHAIbHAS TPYIIIa COAEPKUT OT 2 10 6 i ot 2 10 4 atroMoB yriepoaa. Tu-
MOBBIC AJKCHWIBHBIE TPYIIBI BKIIOYAIOT, HO 03 OTrpaHWYCHUS UMM, STCHWI, H-TIPONCHWI, M30NPOIEHUI, H-
OyTeHuI, BTOP-OYTEHII B TOMY ITOJI00HOE.

Kak mpuMeHstoT B AaHHOM JOKyMmeHTe, "C;j-anKuHUI", IPUMEHSEMBIH OTAEIBHO MM B KOMOWHALMU C
JIPYTUMH TEPMUHAMH, OTHOCUTCS K HEHACBIIIIEHHOW YTIIEBOJIOPOTHON TPYIITE, UMEIOIIeH OHY MU Oojiee TPOii-
HBIX YTIICPOI-YTIEPOIHBIX CBA3CH M MMEIOMICH OT i 10 j aTOMOB yTiepoa. B HEKOTOPEIX BapuaHTax peaan3aliu
M300peTeHNS aKUHWIbHAS (PYHKIIMOHAIBHASI TPYIIIA COACPKUT OT 2 70 6 WiH OT 2 10 4 aToMOB yriepoaa. Tu-
MIOBBIE AJIKUHWJIBHBIC TPYIIIBI BKIOYAIOT, HO 0€3 OrpaHIMYeHHs] IMH, STHHUJ, TPONHH- 1 -1, TPONUH-2-UII U TO-
My Moao0HOe.

Kak npuMeHSIOT B JaHHOM JOKyMeHTe, TepMHH "Ci-alKuIaMUHO", TPUMEHSEMBIH OTAENBHO UIIH B KOM-
OMHAIUY C IPYTMMHU TEPMHHAMH, COOTBETCTBYET rpymne ¢popmyiasl -NH(amkwmn), rae ankuibHas rpynmna uMeeT
OT 1 /10 j aTOMOB yriiepoa. B HEKOTOPBIX BapuaHTax pealn3allii M300pEeTeHHUs alKWIbHAs TPyIIa uMeeT oT |
10 6, ot 1 10 4, mm ot 1 1o 3 aromoB yrieposa. THUTIOBBIE aJKMJIAMUHHBIE TPYIIIBI BKIIOYAIOT, HO 0€3 orpaHu-
YCHHSI UMH, METHJIAMUHO, STHIAMUHO U MPOMUIAMHUHO.

Kax npuMeHsSIOT B 1aHHOM JOKyMEHTE, TepMUH '"1u-Cij-alKUIaMHHO", MIPUMEHAEMBIH OTJENLHO MIIU B
KOMOHMHAIIMU C APYTMMH TEpMHHAMHM, COOTBETCTBYET rpynmne ¢opmyibsl -NH(amkwmn),, rae xaxaas u3 aByxX ai-
KWJIBHBIX TPYIII UMEET HE3aBUCHUMO OT i JI0 j aTOMOB yTJlepoaa. B HEKOTOPHIX BapHaHTaX PeaTH3alliy H300peTeHHS
KayK/1ast aIKHIIbHAs TPYTINa He3aBHUCUMO uMeeT OT 1 11o 6, ot 1 o 4, wim ot 1 1o 3 atoMoB yriiepona. B HeKOTOpBIX
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BapUaHTaX peau3alui H300pEeTCHUS TUATKUIIAMHUHHAS TPYIa mpeacTaBisier coboit -N(C;_4amkmn),, Takol Kak,
HANpUMEp, TUMETUIAMUHO, TUATHIAMHUHO, N-MeTmI-N-3TriaMuHO win N-MeTi-N-IpomuiIiaMuHo.

Kak npuMeHsI0T B JaHHOM JOKyMeHTe, TepMUH "Ci-alKunTHO", NPUMEHAEMBIN OTAEIBHO HIIM B KOMOU-
HAIlWY C IPYTHMHU TEPMHHAMHU, COOTBETCTBYET TPpyIIe GOPMYIIBI -S-alIKW, TII€ alKWIbHAS TPYIa UMEeT OT 1 10
j aTOMOB yTJIepoJia. B HEKOTOpBIX BapHaHTax peau3allii N300pETeH AlIKIIbHAS TpyIa uMeeT oT 1 1o 6 wim
ot 1 10 4 atomoB yriepoaa. B HEKOTOPHIX BapHaHTaX peaU3alliii H300PETeHUS TPy ANKIITHO IPEACTaBIS-
et coboit C_4anKmwITHO, TAKON KaK, HATPAMEP, METHITHO I STHIITHO.

Kak nmpuMeHSIOT B JAaHHOM JTOKYMEHTE, TepMHUH "aMHHO", IPUMEHSEMbIN OTAEIHHO WM B KOMOWHAIINH C
JPYTUMU TEPMHUHAMH, COOTBETCTBYET rpymie ¢popmyisl -NH,.

Kak mpuMeHSIOT B JaHHOM JTOKYMEHTE, TepMHH "apwi", IPUMEHSEMBI OTIEIFHO WM B KOMOMHAINU C
JPYTUMHU TEPMHHAMH, COOTBETCTBYET MOHOIMKIMYECKOMY WM MOJHIMKINYCCKOMY (HampuMmep, UMereMy 2
win 0oiee KOHICHCHPOBAHHBIX KOJICI) apOMAaTHUECKOMY YTIICBOJIOPOJTY, TAKOMY KaK, HO 0€3 OTpaHHYCHUS UMH,
¢denmny, 1-HadTHy, 2-HadTHIIY ¥ TOMY MOJ00HOE. B HEKOTOPHIX BapUaHTaX peaM3alliil U300PETCHHS apHIl
npezactaBisier coboit Cg.jpapmi. B HEKOTOPBIX BapHaHTaX pealn3alliil W300pPCTCHUS apuiibHAs TPYIIa Hpe-
CTaBJSIET CO00M HAPTATMHOBOE KOJIBIIO WIIH (PEHIIILHOE KOJIBIIO. B HEKOTOPHIX BapHaHTax peain3aiui u300pe-
TEHWS apuiIbHAs TPYIIIa MPEICTaBIIsIeT COO0H (EeHII.

Kak npuMeHsIoT B JaHHOM JOKyMeHTe, TepMUH "Cij-LUKI0aIKUI", IPUMEHAEMBIH OTIEIEHO UM B KOM-
OWHAIMH C IPYTUMH TEPMHUHAMH, COOTBETCTBYET HEapOMATHUECKON ITUKIMYECKON YTIIEBOIOPOTHON (YHKIHO-
HAJIBHOHN TPYIIE, IMEIOIIEH OT i JI0 j KOJBIIOOOPa3yIOIMKUX aTOMOB YIiepoaa, KOTopas MOXKET HeoOsS3aTenbHO
coliepkaTh OJHY WM Oojiee amkeHuIeHOBbIX rpyn (-C=C-) B cocTaBe KONBIEBOW CTPYKTYpHI. [WKI0aNKMITb-
HBIC TPYIITBI MOTYT COAEPKATh MOHO- WM MOJUIUKINICCKHIE (HapuMep, UMeromue 2, 3 Wik 4 CKOHACHCUPO-
BaHHBIX KOJIbIIA) KOJBIIEBEIC CUCTEMBI. KpoMe TOT0, BKIIOUCHHBIC B ONPECIICHUE ITUKIOAIKAIA TPEACTABISIOT
co00¥i (hYHKIMOHATBHEIC TPYIIIEI, KOTOPBIC UMEIOT OJHO WM 0OJee apOMaTHYeCKHUX KOJCI, CKOHIACHCUPOBAH-
HBIX (T.€. UMCIOIIUX CBs3b, B OOIIEM, C) C IUKIOATKWIBHBIM KOJBIIOM, HAIPUMEP OCH30MPOM3BOIHBIC ITHKIIO-
MICHTaHa, [IUKJIONICHTCHA, IIUKIOTEKCaHa M TOMY ToJ00Hoe. OnuH win 6oyiee MUKI000Pa3yIONIMX aTOMOB yrie-
pola IMKIOATKIIBHOW TPYIIIBI MOKET OBITH OKHCIIEH C 00pa30BaHHEM KapOOHHMIBHBIX CBs3eil. B HEKOTOPBIX
BapHaHTaX pealli3allid H300pEeTEeHUs HUKIOATKHI TpenctaBiser cobor Cs. jorukmoankui, Ci 7IIMKIOATKHUIT,
C;_gimkitoankut uin Cs_¢IIUKII0aNKiI. MImrocTpaTiBHBIE MUKIOANKWIBHBIE TPYIITEI BKIIOYAIOT ITHKJIOPOIIIIL,
MUKIOOYTHII, TUKIONSHTI, IIUKIOTEKCHII, IIIKJIOTEITHII, TUKIONCHTEHI, IUKIOTeKCeHMI, ITUKIOTeKCaIHCHIII,
IUKJIOTENTATPHEHIWI U TOMY 1o00Hoe. JJoNoMHNTEeNbHBIE WIDTFOCTPATUBHBIC TUKIOAIKHUIIBHBIC TPYIIIIBI BKIIO-
YaroT OUKJIIOMPONII, IUKIOOYTII, HUKIONEHTHI U IUKIOTeKCHI. J[OTmoMTHUTENbHbIE HILTIOCTPATUBHBIE IHKIIO-
ANKWIHHBIC TPYIITEI BKIFOYAOT IAKIOMPOTIHIL.

Kak npumeHsI0T B 1aHHOM J0KyMeHTe, "C;-rajJoreHaaKoKcu" MpHMEHsEMbI OTAeIbHO WM B KOMOHMHA-
UK C IPYTHMHU TEPMUHAMHU, COOTBETCTBYET Tpyrmiie (hopMyibl -O-raloreHaaKuWI, UMEIOIIEH OT i 0 j aTOMOB
yraepona. B HEKOTOPHIX BapHaHTaX pean3alldil H300PETCHUS TaJOTCHANIKOKCH TPYIINA SBISETCS TONBKO (TO-
PUpPOBaHHOW. B HEKOTOPHIX BapHaHTaxX pean3alliii N300peTeHUs aJKUIbHAs rpynmna uMeer ot 1 10 6, ot 1 1o 4
win ot 1 10 3 aToMoB yriaepona. B HEKOTOPEIX BapHaHTaX pealu3allii W300pPETCHUS TAIOTCHAIKOKCH TPYIIIa
npencraBisieT coboit Ci 4raloreHanKokcH. TUMoBasi rajJoreHaNKoKcH rpynma npenctasiser codoit OCFs. [lo-
TTOJTHUTEJIbHAS TUTIOBAS TAIOTCHAIIKOKCH Tpymma npencrasiseT coooir OCHF,.

Kak nmpuMeHSIOT B JaHHOM JIOKyMEHTE, TEPMHH "TaJloTeH", MPUMEHAEMBII OTACIHHO MIIM B KOMOWHAITUH C
JIPYTUMH TEPMHHAMH, COOTBETCTBYET aTroMy Tajoreny, Beiopanaomy u3 F, Cl, I unu Br. B HexoTopsIx Bapuan-
Tax pealn3aiy U300peTeHus "TasoreH" COOTBETCTBYET aTOMy rajoreHa, BeiopanHomy u3 F, Cl unu Br. B He-
KOTOPBIX BapUaHTaX pealiu3alliy H300peTeHHs 3aMECTHTENb TaJIOTeH MpeCTaBisieT coooi F.

Kax npumeHsIoT B JaHHOM JOKyMEHTe, TepMHH "C;j-TaloreHankun", IpUMEHSIEMbII OTAENEHO UK B KOM-
OWHAIUY C IPYTMMHU TEPMUHAMH, COOTBETCTBYCT AJKIJIBHON TPYIIIe, MMCIONICH OT OJHOTO aTOMa rajioreHa 10
2s+1 aTOMOB TajoreHa, KOTOpble MOT'YT OBITh OJJUHAKOBBIMHE FITH OTIHYAThCS, TIe "s" MpeacTaBiseT coboi Ko-
JIMYECTBO aTOMOB YTJIEpoJia B AIKHIBHOM TpyIe, MpuYeM aJKWIbHAS TPYIIa HMEET OT 1 J0 j aTOMOB yTiepoJa.
B HEKOTOPHIX BapHaHTaX pealu3alliyl H300PETCHUS raIOTCHAKWIBHYIO TPYIITY TOJIBKO (GTOpHPYIOT. B HekoTo-
PBIX BapHaHTaX pealn3alii H300peTeHUS alKWIbHAs TpyIna umeeT ot | 1o 6 wim ot 1 1o 4 aToMOB yriiepoaa.

B HexkoTOpBIX BapHaHTax peaau3alMd H300peTCHHS TaloTeHANKWIbHAS TPyIIa TpeACTaBIseT coOoi
dbropmernn, TudTOopMeETH WIH TPUHTOPMETHII. B HEKOTOPHIX BapraHTaX peaH3aIii H300pETEHIS TaJoTreHa-
KHJIbHAS TPYIINA MPEICTaBIseT co00i Tpu(TOPMETHII.

Kak nmpuMeHSIOT B TaHHOM JTOKYMEHTE, TepMHUH '"TeTepoapui’, IpUMEHIEMbIH OTIEIHHO WK B KOMOWHA-
IIUH C IPYTUMHU TEPMHUHAMH, COOTBETCTBYET MOHOIIMKINIECKON MIIM MONHIIUKINIECKON (HapuMep, NMEIOIINM
2 wnu Ooyice CKOHICHCHPOBAHHBIX KOJBIA) apOMATHYCCKOW TETCPOLMKINUCCKOW (PYHKIHMOHAIBHOW TpyIIIE,
UMCIOIIICH aTOMBI yTJIepoJa U OJUH WIH 00Jiee TeTePOATOMHBIX WICHOB KOJbIIA, BRIOPAHHBIX U3 a30Ta, CEPhI U
KHCJIOpO/a. B HEKOTOPHIX BapHaHTaX pealn3aldd U300peTeHHs reTepoapuibHas rpymma umeer 1, 2, 3 win 4
TeTepOATOMHBIX WICHOB KOJIbIIA. B HEKOTOPBIX BapHaHTaX pean3allui W300PETCHHS TeTepOapIuibHas TPpyIa
uMmeer 1, 2 mwin 3 reTepoaTOMHBIX WICHOB KOJbIa. B HEKOTOPHIX BapHaHTaX peai3aliy U300peTeHUs TeTepoa-
pWIbHAs TPpyIa UMeeT | win 2 reTepoaTOMHBIX WICHOB KOJIbIA. B HEKOTOPBIX BapuaHTaxX peanu3alu u3o0pe-
TEHUs TeTepOoapuiibHas TPyIa UMeeT | reTepoaTOMHBIN WieH KOJbla. B HEKOTOPHIX BapHaHTaX pean3alliy
M300peTEHUS TeTepoapuiIbHas TPpyIa sBiseTcst 5-10-wieHHo#H wim 5-6-1eHHoi. B HEKOTOPBIX BapHaHTax pea-
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JU3aIMA M300pETCHUST TeTepOapriibHAs TPYIIA SBISCTCS S-wWIeHHOW. B HEKOTOPHIX BapHaHTaX pealin3aliui
U300peTeHUs TeTepoapriIbHas TPYIIA SIBIETCS O-YICHHOM.

[Ipu ycioBum, 9TO reTepoapmibHas TPYIIA COACPKUT OoJiee OJHOTO TeTePOATOMHOTO WiIeHa KOJbIIa, Te-
TEPOATOMBI MOTYT OBITh OAMHAKOBBIMHU WJIM Pa3HBIMH. ATOMBI a30Ta B KOJIbIIe(aX) TeTepoapmIbHON IPYIITEl MO-
TYT OBITH OKHCIIEHBI ¢ 00pa3oBaHmeM N-OKCHIOB. THITOBBIC reTepoapiIbHBIC TPYIIIBI BKIIOYAIOT, HO Oe3 orpa-
HUYCHUS UMW, TUPUANH, TUPUMHUINH, THPA3HH, THPUAA3HH, THPPOI, MHPA30JI, a30JWI, OKCA30J, H300KCa30JI,
THA30J1, U30THA30JI, IMUAa30I], GypaH, THO(PEH, TPHA30JI, TeTPa30J, THAANA30], XHUHOINH, H30XWHOJNH, HHOI,
o6enzornodeH, 6enzodypan, 6eH3m30KCca30I1, UMUAa30[ 1,2-b]Trazon, mypwuH, TpHa3UH UK TOMY ITOA00HOE.

S-4JICHHBIA TeTepOapuil MPEACTABISICT COOOW TETePOAPHIBHYIO TPYIIY, MMEIOMIYIO IMATh KOJBIIOOOpa-
3YIONIMX aTOMOB, BKJIFOUAIOIIKE MPH 3TOM OJIUH WK 0oJiee KOJNBII000Pa3yONIiNX aTOMOB, HE3aBHCUMO BBIOpaH-
HBIX 13 N, O u S. B HEKOTOPBIX BapHaHTaX pealiu3alliy U300PETEHUS S-UJICHHAs TeTepOapIIbHAasl TPYIIIa UMEET
1, 2 wnm 3 reTepoaTOMHBIX YiICHA KOJbIa. B HEKOTOPHIX BapHaHTaX pealn3alyu W300peTeHUs S-4JICHHAs TeTe-
poapuiibHasl TpymIa uMeeT | Wik 2 TeTepoaTOMHBIX WICHA KOJbIa. B HEKOTOPHIX BapHaHTax peai3aliy H30-
OpeTeHUs S-diicHHAs TeTepoapwiibHAs TPyIIa MMeeT | reTepoaTOMHBIA WiieH Koibla. [Ipumep kombIiooOpa-
3yromux wieHoB BkitoyaeT CH, N, NH, O u S. [TpuMep MATHWIEHHOTO KOJBIIEBOTO reTepoapuiia MpeICTaBIseT
co0o¥ THeHHII, PYPHII, THPPOIIMIT, IMUAA30JIMI, THAZ0JIMI, OKCA30JIIII, TUPA30IIMII, H30THA30IMI, H30KCA30JIIIL,
1,2,3-tpuazomuin, terpazonwt, 1,2,3-tnaguazomun, 1,2,3-okcamuazomun, 1,2,4-tpuazonwi, 1,2,4-THaana3omm,
1,2,4-oxcaamnazommi, 1,3,4-tpuazommn, 1,3,4-tuaguazonun u 1,3,4-oxcaana3onu.

[ecTruneHHBIH TeTepoapII MPEACTABIACT OO0 reTepoapuiIbHYIO TPYIITY, HMEIOIIYIO IIECTh KOJIBII000-
pa3yoNx aTOMOB, BKIIIOYAIOIINE IIPH 3TOM OJUH WM 0oJiee KONBIIO0Opa3yIOMUX aTOMOB, IPEICTABISIOMINX
coboit N. B HeKoTOpBIX BapuaHTaxX pealn3aluu W300peTeHHs 6-wIeHHAs TeTepoapuiibHas rpynmna umeer 1, 2
WIK 3 TeTepOaTOMHBIX WICHA KOJIbI[Aa. B HEKOTOPHIX BapHaHTaX pear3aliy U300peTeHHs O-4ieHHAs reTepoa-
pWIbHAs rpymma uMeeT | win 2 TeTepoaToOMHBIX YICHA KOJbIa. B HEKOTOPHIX BapHaHTaX peaiu3alu u300pe-
TEHUsI 6-WICHHAsS TeTepoapuiibHAs TPYINa HMeeT | reTepoaTOMHBIN WieH KoJblia. [IpuMep KOIbII000pa3yromux
wireHoB BKiouaeT CH u N. IIpuMep MIECTUYICHHBIX KOJBIEBBIX TeTSPOAPUIIOB TPEIACTABILIIOT COO0H MTHUPHINI,
TMUPA3HHWI, TAPAMUAIHHII, TPUAZUHIUT ¥ TAPUIa3HHAT.

Kak mpuMeHSIOT B JaHHOM JTOKYMEHTE, TEPMHUH "TETEepOIUKIOANKHII", MPUMEHIEMBIA OTACIHHO WU B
KOMOWHAIIMK C IPYTHUMH TEPMUHAMH, COOTBETCTBYET HEAPOMATHUECKON T'eTEPOIMKINICCKON KONBIIEBOW CHCTE-
Me, KOTopasi MOXKET HeoO0s3aTeNIbHO COAepKATh OIHY WM 0oJiee HEHACHIIIEHHBIX TPy B KA9eCTBE YAaCTH KOJb-
[EBON CTPYKTYPBI H KOTOPAst COAEPKUT aTOMBI yIJiepo/ia M 10 MEHBIIeH Mepe OJIH reTepOaTOMHBIN WJIeH KOJb-
I1a, HE3aBUCHMO BBIOPAHHBIA M3 a30Ta, CEphl M KUCIOPOAa. B HEKOTOPHIX BapHaHTaX pealn3alui H300peTeHUS
TeTePOIUKIOANKIIIbHAS TpyIa uMeeT 1, 2, 3 win 4 reTepoaTOMHBIX YWICHOB KOJbIA. B HEKOTOPHIX BapHaHTax
peau3anuy H300pETCHHS TeTePONMKIOANKIIIbHAS Tpya uMeeT 1, 2 win 3 reTepoaToOMHBIX YWICHOB KOJbIla. B
HCKOTOPBIX BapUAHTaX pealu3alii W300pETCHUS TeTePOUUKIOANKIUIBHAS TPYIa uMeeT | | 2 reTepoaToM-
HBIX YICHOB KOJIbIIa. B HEKOTOPHIX BapHaHTaX pealn3aluy U300peTeHHs TeTePOLUKIOANKIIbHAS TPYIIa HMEET
1 reTepoaTOMHBIH WieH Koibla. [Ipy yCIoBHH, YTO TeTEPOIMKIOATKIIIEHAS TPYIINa CONCPKUT O0Jiee YeM OIHH
TeTepoaToM B KOJIBIIC, TE€TEPOATOMBI MOTYT OBITh OJMHAKOBBEIMU WM Pa3HBIMHU. THIIOBBIC KOJNBIOOOpa3yOIIUe
gnensl Bmodaror CH, CH,, C(0O), N, NH, O, S, S(O) u S(O),. 'eTeponnkiIoankuiIbHbIe TPYIIITEI MOTYT COMEp-
’KaTh MOHO- WJIM TTOJIUIIUKITUYECKUE (HapuMep, uMerontue 2, 3 wim 4 CKOHIEHCUPOBAHHBIX KOJbIIA) KOJBIICBBIC
CHCTEMBI, B TOM YHCJIE CIIUPOCUCTEMBL. KpoMe TOoro, BKIIIOUEHHBIE B OIPENEIeHHE TeTePOUNKIIOANKIIIA TIpea-
CTaBIAIOT CO00H (QYHKIMOHAIBHBIEC TPYIITEI, KOTOPBIE HMEIOT OJFH WIH 00Jee apOMaTHIeCKUX KOJIell, CKOHICH-
CHUPOBaHHBIX (T.e. WMEIOIIUX CBS3b, B 0OIEM, C€) ¢ HeapoMaTHUECKHM KOJIBIIOM, Hampumep 1,2,3,4-
TETPAruPOXUHONHH, TUTHIPOOCH30(pypaH U TOMY MOJOOHOE. ATOMEBI YTIIepO/ia WK TeTePOATOMEI B KOJIbIie(ax)
TeTEePOIUKIOATKIIBHOMN TPYIITBI MOTYT OBITH OKHCIICHBI C 00pa3oBaHHEM KapOOHWJIBHOW WIH CYIb(OHUIBHON
TPYIIEI (MM APYTOH OKUCICHHOM CBSI3M), HITH aTOM a30Ta MOXKET ObITh KBATEPHU30BaH. B HEKOTOPBIX BapHaH-
TaX pealn3alyd U300pPETCHUS TeTePOLUKIOANKHI sBIseTcs 5-10-wieHHBIM, 4-10-ui1eHHBIM, 4-7-WICHHBIM, 4-
YICHHBIM, S5-WICHHBIM, O-YIICHHBIM WIH 7-4ICHHBIM. [IpUMeEpBl TeTepOIUKIOANKHIBHBIX TPYIIT BKJIIOYAIOT
1,2,3,4-TeTparuIpOXuHOIMH, AUTHAPOOCH30(ypaH, a3eTUINH, a3ClaH, MUPPOIUANH, MUMCPUINH, MHIICPa3HH,
MOP(OTHH, THOMOP(OIUH U ITHUPaH.

CoennHeHHs, ONIMCAaHHBIC B JAHHOM TOKYMEHTE, MOTYT OBITh aCCHMETPHUECKUMH (HAIpUMep, NMEIOIIUMHU
onuH miu 6osee cTepeorieHTpoB). OXBATHIBAIOTCS BCE CTEPEOM3OMEPHI, TAKHE KaK YHAHTHOMEPHI B THACTEPEOH-
30MepEI, eciii He yKa3aHo nHoe. COeMHEHNs M0 JaHHOMY M300peTeHHI0, KOTOPhIE COAEpIKaT aCCUMETPHICCKHI
3aMEIICHHBIE aTOMBI YTIepoja, MOTYT OBITH BBIACICHBI B ONTHYECKH AKTHBHOM WM paneMHYecKol (opmax.
Cr1oco0bI TOT0, KaK IMOTyYUTh ONTHIECKH aKTUBHBIE ()OPMBI U3 ONITHUECKN HEAaKTUBHBIX HCXOIHBIX MaTEPHAJIOB,
W3BECTHHI B JJAHHOW OOJIACTH TEXHUKH, HANIPUMEP Pa3lCICHUEM PAIleMHUYEeCKAX CMECeH WU C TOMOIIBIO CTe-
PCOCEIEKTUBHOTO CHHTE3a. B HACTOsIIEM H300pETEHUH PAcCMATPUBAIOTCS MHOTHUC TEOMETPHUYCCKUEC HM30MEPHI
onepuHOB, ABOMHBIC cBsi3 C=N u TOMy MOJ0OHOE, KOTOPBIE MOTYT TAaKXKE MPHCYTCTBOBATH B COCIMHCHUSIX,
OIKCAHHBIX B JAHHOM JOKYMEHTE, U BCE IOJO0OHBIC CTa0MIIbHBIC H30MEPHL. LlUC U TpaHC TeOMETPHUCCKUE U30-
MEpbI COeTMHCHUH 110 TaHHOMY M300PETEHUIO OMTUCAHBI U MOTYT OBITH BBIJICJIICHBI B BUIE CMECH U30MEPOB WM B
BUJIC OTJCIBHBIX U30MEPHBIX (POpM.

[Ipu ycrmoBuwM, 4TO COSAWHEHHUS B COOTBETCTBHHU C JAaHHBIM HM300pETEHHEM CONEpPKAT XUPAIBHBIA LECHTP,
COEIMHEHHS MOTYT MPEACTaBIATh c000il M000H U3 BOSMOKHBIX CTEPEON30MEPOB. B cOeMHEHUSIX ¢ OTHUM XH-
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PATBHBIM [IEHTPOM, CTEPEOXUMUS XUPATBHOTO HeHTpa MoxeT ObITh (R) mwiu (S). B coennHeHUAX ¢ ABYMS XH-
PATBHBIMU IICHTPAMHU CTEPEOXHUMUS XUPATBHBIX IICHTPOB MOXET OBbITh, He3aBucuMo, (R) mwm (S), Takum obpa-
30M, 9TO KOH(pUTYpaIys XHUpadbHBIX IeHTpoB MoXkeT ObITh (R) 1 (R), (R) u (S); (S) u (R) umu (S) u (S). B co-
SAWHEHISIX C TPEMs XUPAJbHBIMH IIEHTPAMHU CTEPEOXUMHUS KaXKIOT0 U3 TPEX XHUPAJbHBIX IIEHTPOB MOXKET OBITH,
He3aBucHMO, (R) wu (S), Takum o6pa3om, yTo KOHHUTYpaIus XUpaIbHEIX IEHTPOB MoxeT ObITh (R), (R) 1 (R);
(R), (R) m (S); (R), (S) m (R); (R), (S) m (S); (S), (R) 1 (R); (S), (R)  (S); (S), (S) u (R); mmw (S), (S) m (S).

Paznenenne paneMudeckux cMecei COeTUHEHNI MOXKET OBITh OCYIIECTBIICHO ¢ TIOMOIIBIO JIFOOOTO U3 MHO-
TOYNCIICHHBIX CIIOCOOOB, U3BECTHHIX B JAHHON 00JACTH TEXHUKU. THIOBBIA CITOCOO BKIIOYAET (HPaKIMOHHYIO
MEPEKPUCTALTH3AIMIO ¢ TPUMCHEHUEM XUPATbHON PACHICIUISIONICH KUCIIOTHI, KOTOpas SBJSIETCS ONTUYCCKH
AKTUBHOM, COJCOOpa3ymoIIeii OpraHudecKoi KUCIOTHL [loaxonsimue s crmocoOoB (DPaKIMOHHON HepeKpH-
CTAJUTM3alUU PACIICIUIIONINE CPEICTBA MPEICTABISIOT COO0H, HApUMeEp, ONTHYCCKU aKTHBHBIC KHCIOTHI, Ta-
kue kak D u L-hopMbl BUHHOHN KUCITOTHI, THALICTHIBUHHON KUCIIOTHI, TUOCH30MIBUHHOMN KHCIOTHI, MUHIAIEHOM
KHCJIOTHI, IOJIOYHOM KHUCIOTHI, MOJIOYHOW KHCJIOTHI WU Pa3IMYHBIX ONTHYECKHA aKTHBHBIX KaM(OpCyIb(OHOBBIX
KHCJIOT, TaKuX Kak [-kampopcynbdokucioTta. VHbIE MOIXOAAINE I CIOcO00B (PpaKINOHHOW MEpEeKPUCTAT-
JM3aIMY PACHICIUISIONAE CPEJCTBAa BKIIIOYAIOT CTEPEOM3OMEPHO YHCTHIE (OPMBI Ol-METHIIOCH3MIAMHIHA (Ha-
npumep, S 1 R GopMbl WM AracTepeon30MepHO YHCThIE (OPMBI), 2-(DESHIWITITUIMHON, HOpa(eapuH, 3deapuH,
N-metumdenpuH, THKIOTeKCHIITHIAMUH, 1,2-THaMUHONUKIOTCKCAH U TOMY OJI00HOE.

Paznenenne pareMHIecKux cMeceil Takke MOXET OBITh OCYIIIECTBICHO C IIOMOIIBIO ATIOUPOBAHUS Ha KO-
JIOHKE, 3aIl0JIHEHHON ONTHYECKH aKTHBHBIM PACIICIUISIONINM CPEACTBOM (HampuMep, AUHUTPOOCH30MI(pEHMIT-
nimyH). [Toxxomsias KOMITO3UIHS PACTBOPUTEIIS IJISL DIIFONPOBAHIS MOXKET OBITh OIpeesieHa CICIIHaINCTOM B
JTAHHOM 00JIaCTH TEXHUKH.

CoennHEeHHSI B COOTBETCTBHUHU C JaHHBIM M300pEeTEHHEM TakXKe BKIIOYAIOT TayToMepHBIE (opMmbl. Tayro-
MepHBIE (OPMBI TIOTYYAIOT CMEHOH MECT OJUHAPHOM CBS3M C COCEIHEW MBOWHOHN CBS3BIO BMECTE C COITYTCT-
ByIOIIICH Murpanueid nporona. TayromepHbie (OPMBI BKIFOYAIOT MPOTOTPOIHBIC TaAYyTOMEPHI, KOTOPHIC MpPe/-
CTaBIAIOT cO00¥ M30MEpHBIC COCTOSHHS MPOTOHHPOBAHUS, UMEIOIIHAE TAKYIO K€ SMIUPUICCKYI0 GopMyny U
MOJHEIH 3apsa. THITOBBIE MPOTOTPOITHBIC TAYTOMEPHI BKIFOYAIOT KETOH-CHONBHBIC MMAPhI, aMUA-UMHUIHBIC TaPBI
KHCJIOT, JTAKTaM-JIAKTUMHBIC Tapbl, aMHUI-UMUIHBIC MMapbl KUCJIOT, CHAMHH-UMUHHBIC TIAPBI U KOJBIICOOpa3HbIC
(hopMBI, T/Ie IPOTOH MOKET 3aHUMATH JIBE WIIA 0OJICe TIO3UIIUH TETEPOIMKINICCKON cucTeMbl, Hanpumep 1H- u
3H-umunazon, 1H-, 2H- u 4H-1,2,4-tpuaszon, 1H- u 2H- uzounnon u 1H- u 2H-ntupazon. TayromepHbie GopmbI
MOTYT HAXOAWUTHCS B PAaBHOBECHH WM OBITH CTEpHYIECCKH 3a0JIOKMPOBAHBIMU B OJHOHN (hOpMe € IOMOIIBIO COOT-
BETCTBYIOIIETO 3aMEIIICHHS.

CoennHEeHHUS B COOTBETCTBHHU C JaHHBIM H300pPETEHHEM MOTYT TakKXKe BKIJIIOYATH BCE M3OTOIBI aTOMOB,
BCTPEYAIONINXCS B MHTEpPMEIMAaTaX WM KOHEYHBIX COCAWHEHHAX. M30TOmBI BKIIOYAIOT TE€ aTOMBI, KOTOPHIC
MMEIOT OIMHAKOBEIM aTOMHBIA HOMEp, HO pa3HbIE MaCCOBBIC UHCIIA.

Tepmun "coemuaenue", Kak MPUMECHSIOT B TAHHOM JOKYMEHTE, MPEeIHA3HAUCH JJIS TOTO, YTOOBI BKIIFOYATh
BCE CTCPCOM3OMEPHI, TCOMETPUUCCKUAC HU30MEPBI, TAYTOMEPHI M W30TOIBI MPOMLIIOCTPHPOBAHHBIX CTPYKTYP.
CoenuHEeHHS B JaHHOM JOKYMCHTE, HICHTU(DUIIMPOBAHHBIC TI0 UMCHU WM CTPYKTYpE B BHUJC OJHOH KOHKPET-
HOW TayTOMEepHOU (POPMBI, IPEAHA3HAYCHBI AJIS1 TOTO, YTOOBI BKJIFOUATh JAPYTHUE TAYTOMEPHEIC (DOPMBI, €CIIH HE
YKa3aHO WHOE.

Bce coemuaeHus U X (hapMaleBTHYSCKU TPUSMIICMBIC COJTH MOTYT OBITH 0OHAPYKEHBI BMECTE C JPYTUMH
BEIIECTBAMH, TAKIMH KaK BOJIa 1 PACTBOPUTEIH (HAIPUMEP, THIPATHI U COIBBATHI), MM MOTYT OBITH BHIJICICHBI.

B HexoTOpBIX BapuaHTax pearn3aiii H300peTeHUs] COeINHEHHS B COOTBETCTBUH C JAHHBIM H300peTeHUEM
WIT MIX COJIM SIBJIIFOTCS, TIO CYIIECTBY, BBIIeNEeHHBIMHE. 1o "To CyIiecTBy, BBIACIEHHBIME " TIOPa3yMeBaioT, 4TO
COEIMHEHHE SBIACTCS, TI0 MEHBIEH Mepe, YACTUYHO WIIM CYIIECTBEHHO OTACICHHBIM OT CPEIbl, B KOTOPOH OHO
Ob110 00pa3oBaHO WM OOHApyX)eHO. YacTHUHOE pa3feiecHne MOXKET BKII0YATh, HAIIPUMEpP, KOMITO3UITUIO, 000-
Tall[CHHYI0 COCIMHCHUEM B COOTBETCTBHH C JaHHBIM H300peTeHreM. CYIIECTBCHHOE Pa3leICHUE MOXKET BKIIFO-
yaTh KOMIIO3ULUH, COJAEpkKaIlue M0 MeHblled Mepe okono 50%, mo meHslei Mepe okoso 60%, 1m0 MeHbIIEeH
Mepe okoio 70%, mo menbleit Mepe okosio 80%, o MeHbIIel Mepe okoiio 90%, o MeHblIel Mepe 0koso 95%,
M0 MEHbIIEH Mepe 0KosIo 97% unu o MeHblIe Mepe 0kosio 99% 1o Macce coelMHEHUH B COOTBETCTBUU C JaH-
HBIM H300peTeHreM Win ux cojei. CrocoObl BBIJCICHHUS COCIUHCHUS U UX COJIU SBJSIFOTCS CTaHIAPTHBIMU B
JTAHHO# 00J1aCTH TEXHHKH.

®pa3y "hapmareBTHIECCKH PUEMIIEMBIH" PUMEHSIOT B TaHHOM JIOKYMEHTE JIJIsi 0003HAYEHUSI TEX COCIH-
HEHHH, MaTepHaIoB, KOMIIO3HUIINI W/WIN JIEKapCTBEHHBIX (POpM, KOTOpBEIE B paMKaX 0O0OCHOBAHHOTO MEIWITNH-
CKOTO 3aKJIFOYEHHUS MPUTOTHBI ISl IPUMEHEHHS B KOHTAKTE C TKAHSIMH YEIIOBEUECKOTO CYIIECTBA W )KUBOTHBIX
6e3 upe3MepHON TOKCHYHOCTH, Pa3ApaXCHUs, AJUIEPTUIECKON peakIlui WiIH IPYToil MpoOIeMBl WM OCIOKHE-
HUSI, COPa3MEpPHOT0 Pa3yMHOMY COOTHOIIIEHHUIO "TI0Ih3a/pHCK".

BripakeHus "TemiiepaTypa oKpysKarolei cpeasl” u "KoMHaTHas TeMIiepaTypa'’, Kak MPUMEHSIOT B JaHHOM
JIOKYMCHTE, U3BECTHBI B JAHHOW OOJIACTH TEXHUKH U B IICJIOM COOTBETCTBYET TEMIIEpaType, HalpuMep TeMIepa-
Type peakIiy, OKOJIO TEMIIEPATypPhl B TOMEIICHUH, B KOTOPOM MPOBOIAT PEAKIIHIO, HAIPUMED TIPU TEMIICPaType
ot oxoj0 20 ro oxono 30°C.

JlanHOE M300peTeHUE TaKKe BKIIOYACT (hapMalleBTHUCCKU MPUEMIIEMbIC COJHM COCAMHCHUM, OMUCAHHBIC B

-12 -



039678

JAHHOM JIOKyMeHTe. Kak MpUMEHSIOT B JaHHOM JOKyMeHTe, "(apManeBTHYECKH MpHUeMIIeMble COn" COOTBET-
CTBYIOT IIPOM3BO/IHBIM PACKPHITHIX COCAMHEHMH, MPUYEM HCXOJHOE COSANHEHHE MOJIU(PHUIMPYIOT C MOMOIIBIO
MpeoOpa3oBaHUs CYIIECTBYIOIIEH KUCIONW MJIM OCHOBHOW (DYHKITMOHAILHOW TpynIbl B ee Gopmy comnu. [Tpume-
PBI (papMareBTHIECKHA MPUEMIIEMBIX COJIEH BKIIOYAIOT, HO 0€3 OTpaHWYCHUS UMH, COJTM MHUHEPANbHBIX WIH Op-
TAaHWYECKUX KUCIIOT OCHOBHBIX OCTATKOB, TAKMX KaK aMUHBI; MIEJOYH WM OPTaHUYECKHE COJH KHUCIBIX OCTaT-
KOB, TaKHX KaK KapOOHOBBIE KHCIIOTHI; M TOMY Mogo0Hoe. dapmaneBTHIECKH TpHUEeMIIEMBIE COJH 10 JTaHHOMY
M300pETEHNIO BKIIFOYAIOT OOBIYHBIC HETOKCHYHBIE COJM MCXOJHOTO COSAWHEHHS, 00Opa3oBaHHbIE, HAIPHUMED, U3
HETOKCHYHBIX HEOPTAaHMYECKUX FIIM OPTaHHUECKUX KUCIOT. PapMaleBTHICCKH IpHUEMIIEMBIE COJTH TI0 TaHHOMY
M300pETEHHNIO MOT'YT OBITh CHHTE3UPOBAaHBI M3 MCXOAHOTO COCIMHECHHUS, KOTOPOE COAEPKHUT OCHOBHYIO WJIM KH-
CJIOTHYIO (D)yHKIMOHAJBHYIO TPYIITy OOBIYHBIMM XMMHYECKHMHU criocobamu. Kak mpaBuiio, Takue coylm MOTYT
OBITH MMOJYYEHBI ITyTEM PEaKLUH CBOOOTHBIX KHUCIIBIX MJIM OCHOBHBIX ()OPM YKa3aHHBIX COCIMHEHHH CO CTEXHO-
METPHYECKUM KOJIMYECTBOM MPUEMIIEMOT0 OCHOBAHHS MJIM KUCIIOTHI B BOJIE MJIM B OPraHWYECKOM PacTBOpPHUTEIIE,
WM B CMECH JIBYX; KaK MPaBUJIO, HEBOJIHBIC CPEJIbI, TAKNE KaK d(HUp, STHIANETAT, CIIUPTHI (HAIpUMeEp, METaHOJI,
9TaHOJI, U30TIPONAHON WK OyTaHon) win aneToHUuTpua (MeCN) sBistoTcst TpenouTUTeIbHBIMI. CIIMCKH O/~
XOISIINX CONeH mpuBeneHBl B Remington's Pharmaceutical Sciences, 17 Ed., (Mack Publishing Company,
Easton, 1985), p. 1418, Berge et al., J. Pharm. Sci., 1977, 66(1), 1-19, and in Stahl et al., Handbook of Pharma-
ceutical Salts: Properties, Selection, and Use, (Wiley, 2002).

B manHOM MOKYMEHTE MOTYT OBITh IPUMEHEHHI ClieAyIoliue ab0peBHaTypHhI:

AcOH (ykcycHast KHCIIO0Ta);

Ac,0 (yKCyCHBIN aHTHIPHUL);

BOJIH. (BOJIHBIN);

aT™M. (aTMocdepHBIii(e));

Boc (Tper-0yTokcukapOOHWUN);

BOP ((6enzotpuazon-1-unokcu)tpuc(anmermiaMuHo )poconus rexcadropdocdar);

yiu (YIIUpEHHBII);

Cbz (kapOokcnOeH3mI);

paccd. (pacCYUTaHHBIN);

A (nybuer);

1 (my6ner my6ieToB);

DBU (1,8-munazabunukio[5.4.0JyHnek-7-eH);

JIXM (muxiopMeTan);

DIAD (N,N'-nun3onponuia3uoanKkapOoKCHiar);

DIEA (N,N-aun30nponuis THIaMUH);

DIPEA (N,N-aun30onponuidTHIaMIH);

DIBAL (tuapua AUH300yTHIATIOMUAHUS);

JAM®A (N,N-gumetmidopmamun);

Et (atmm);

EtOAc (aTumamerar);

K®X (kxomoHouHas ¢ummi-xpoMarorpadus);

T (rpamMm(b1));

9 (gac(pl));

HATU (rexcadropdochar N,N,N',N'-rerpametmin-O-(7-a3abeH30TpHa30I- | -1 ) ypOoHUs);

HCI (consinas kucnora);

BDXX (BbICOKO3((EeKTHBHAS KUAKOCTHASI XpoMaTorpadusi);

' (repu);

J (xkoHCTaHTa B3aUMOJICHCTBUA);

KXMC (kunkocTHast XpoMaTorpadus - Macc-CHEKTPOMETPH);

LDA (nuuzonponuiaMus JIUTUS);

M (MyJIBTHILIET);

M (MonsipHBIii);

mCPBA (3-x70pnepokcnOeH30MHAS KHCIIOTA);

MS (Macc-crieKTpoMeTpHs);

Me (metnn);

MeCN (aneToHUTpHI);

MeOH (meranon);

Mr (MuTATpamMM(bl) );

MuH (MUHYyTa(bI));

M (MITLTAITATP(BI));

MMOJIb (MHIJITUMOITB(H));

H (HOpMaJIbHBIH);

HM (HaHOMOJISIPHBIN);

SIMP (CrIeKTpOCKOIHS SIEPHOTO MATHUTHOTO PE30HAHCA);
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OTf (tpudropmerancynboHar);

Ph (dbenmn);

M (TTMKOMOJISIPHBIH );

RP-BOXX (o6pamenHO-(ha3oBas BEICOKOA(D(DEKTUBHAS KUIKOCTHASI XpoMaTorpadus);

¢ (cunrier);

T (TPUTIJIET WU TPETUIHBIH);

TBS (TpeT-0yTHIANMETHIICHITIIT);

TpeT (TPETUYHBIN);

TT (TPUILIET TPUILIETOB);

TOK (TpudTopyKCcycHas KHCIIOTa);

TI'® (terparunpodypan);

MKT (MHKpOTpaMM(bl));

MKJI (MUKpOJIUTP(BI));

MKM (MHKpPOMOJISAPHEIN);

Mac.% (MacCOBBIN IPOLICHT).

Cunre3

CoennHEHHS B COOTBETCTBUH C JaHHBIM M300peTeHHEM, B TOM YHCIE UX COJH, MOTYT OBITh ITOJIyYCHHI C
MPUMEHEHNEM H3BECTHBIX CIIOCOOOB OPTaHWYECKOTO CHHTE3a W MOTYT OBITh CHHTE3MPOBAHBI B COOTBETCTBHUH C
JFOOBIM U3 MHOTOYHCIICHHBIX BO3MOYKHBIX ITyTeH CHHTE3A.

Peakiun momydeHus COeIMHEHNSI B COOTBETCTBHH C JAHHBIM M300PETCHHEM MOTYT OBITH OCYIIECTBICHBI B
MOAXOMASIINX PACTBOPHUTEISIX, KOTOPBIE MOTYT OBITh JIETKO BHIOpAHBI CIICIIMAINCTOM B JAHHON 00JIaCTH TEXHUKH
OpPTaHUYeCcKOro CHHTe3a. [loxxomsimue pacTBOPUTENIN MOTYT OBITh, 10 CYIIECTBY, HHEPTHBIMHU K NCXOJHBIM Ma-
TepuajaM (peareHTaM), IPOMEXKyTOYHBIM MPOIYKTaM WU TP TEMIIepaTypax, P KOTOPBIX PEaKkIuH MPOBOIST,
HarpuMmep, IIpu TeMIlepaTypax, KOTOpbIe MOTYT BapbUPOBATHCSA OT TEMIIEpATyphl 3aMEP3aHusI PACTBOPUTEINS JI0
TEeMITepaTypbl KUIIEHUs pacTBOpUTENSL. JJaHHAS peakuusi MOKeT ObITh OCYIIECTBIICHA B OJTHOM PacTBOPHTENE WIN
cMmecH u3 OoJyiee 4eM OTHOTO PacTBOPHUTENA. B 3aBHCHMOCTH OT KOHKPETHOW CTAIMH PEaKIHH CIEIHaINCTOM B
JAaHHOH 007aCTH MOTYT OBITH BEIOPAHBI IOAXOSIINE TSI KOHKPETHOW CTaIIH PEAKIINN PACTBOPHUTEIIH.

[Nomyyenne coeqMHEHN B COOTBETCTBHU C JAHHBIM M300pETEHHEM MOXKET BKIIIOYATH 3AIIUTY W CHATHE
3aIIUTHl PA3IMIHBIX XUMUYECKUX Tpymi. HeoOXoauMoCTh 3aluTHl M CHATHS 3alUTHl U BEIOOP COOTBETCTBYIO-
el 3aIUTHOM TPYIIIEI MOTYT OBITH JIETKO OIpPEIENICHBI CIIEIHAIICTOM B TaHHOM O0NACTH TEXHUKH. XUMHS
3aIUTHBIX TPYIIT NpuBeneHa, HampuMep, B P.G.M. Wuts and T.W. Greene, Protective Groups in Organic Syn-
thesis, 4™ Ed., Wiley & Sons, Inc., New York (2006), koTopas BKIOYeHa B JaHHEIA JOKyMEHTE B KAaueCTBE
CCBUIKH BO Bceil CBOEH MOJTHOTE.

CoequHEHHsI B COOTBETCTBUH C IAHHBIM N300pETEHHEM MOTYT OBITh HOJyYEHBI, KaK IMOKa3aHo Ha cxeme .
[pomesxyrounoe coeauuenue (i), rme X' mpeacraBiser coGoil rajoreH, MoxeT ObITh coemuHeHo ¢ (ii), rae M
HpeACTaBIsieT co00H OOPHYIO KHCIOTY, OOPHBIN 3(Up MM COOTBETCTBYIOIIMM 0Opa3oM 3aMEICHHBIH MEeTall,
Tako# kak Sn(Bu), wnu Zn, npu cranaapTHeIX ycnoBusax Cy3yku, WM CTaHIapTHBHIX ycnoBusax CTwiuie (Harmpu-
Mep, B IpuCyTCcTBUM majutanueBoro(0) karamuzaTopa, Takoro kak terpakuc(tpudenmndochun)nammaamii(0), u
OCHOBaHUs (Hampumep, OMKapOOHATHOTO WM KapOOHATHOTO OCHOBAHMS), WIIM CTAHIAPTHBIX yciaoBusax Herumm
(manpumep, B MIPUCYTCTBUHU namutagueBoro(0) KaTanm3aropa, TaKoro KaK TeTpa-
kuc(tpudenmnpochun)mamranuii(0), A MOIyISHUS 3aMUIIEHHOTO MPou3BoAHOTO (iii). 3ammuTHas rpymnmna (Ha-
npumep, P mpencrasnsier co6oi To3wn uau SEM) MoxkeT ObITh yaalieHa TPH CTAaHAAPTHBIX YCIOBHSX (HAIpH-
Mep, NaOH nans cHatus 3amuTHOM To3unbHOM rpynnsl 1 TOK misa caatus SEM) ¢ nmomyueHueM coeIUHEHUN B
COOTBETCTBHH C JJAHHBIM H300pETCHUEM.

B anpTepHaTHBHOM BapuaHTe X' TalOreHCOepIKallas IPyHIa coeanHenus (1) MOXKeT GbITh Ipeodpa3oBa-
Ha B COOTBETCTBYIOIIMM 0OOpa3oM 3aMelleHHbId Mertayur (iv) (Hampumep, M mpencrasisier co6oit B(OH),,
Sn(Bu), umu Zn), a 3aTeM COEIMHEHA C IeTepOIMKINIecKuM ranorennnom (v) (X' mpeacrasiser coboit ramo-
TeH) MPH CTaHAAPTHHIX ycinoBuax Cy3yKH WIM CTaHIapTHHIX yciaoBusx CTuiuie (HanmpuMep, B IPUCYTCTBUU TTall-
nagueBoro(0) karamusaropa, Takoro kak terpakuc(tpudenundochun)namianuii(0) u ocHoBaHUS (HAIpUMED,
OuKkapOOHATHOTO WJIM KapOOHATHOT'O OCHOBaHWs), MM CTAHJAPTHBIX ycloBHsIX Herwmu (Hampumep, B MPUCYT-
ctBuHn namutagueBoro(0) karamm3aTopa, TaKoTo Kak TeTpakuc(tpudenmwidochun)nammaamii(0), s MoIydeHus
3aIUIICHHOTO TIPOU3BOAHOTO (iii), C KOTOPOTO MOXKET OBITH yAalieHa 3alluTHAs TPYIa Uil MMOJYIeHUs COeTH-
HEHHUH B COOTBETCTBHH C TAHHBIM H300pPETEHUEM.
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CoennHEHHSI B COOTBETCTBUH C HACTOSIIINM H300pPETEHHEM MOTYT OBITh ITOJYYEHBI, KaKk IIOKa3aHO Ha CXe-
me II. Hutpodenon (i) MoxeT OBITh TaJlOTCHHPOBAH C ITOMOIIBI0 MOIXOMSAIIMX PEarcHTOB, TaKWX Kak N-
XJIIOPCYKIMHUMU, N-OpOMCYKIIMHUMU, Br, wiu N-HOACYKUMHUMHUL, TS TOTYYCHUS TaIOTCHUIA, TIe XIZCI,
Br wiu I, u nocnenyromiee BOCCTaHOBICHHE HUTPOTPYIIEI B CTAHIAPTHBIX YCIOBUAX (Hampumep, Fe wmu Zn)
MOYET TIPHBECTH K MPOMEXYTOUHOMY amuHy (ii). Ankmmmposanue (i) ¢ momomsio X°C(=0)C(R'R?)-Br (iii),
rae X° npezacrasisier co6oit C,4alKoKCH, TAKOM KAk STOKCH, ¢ IPUMEHEHHEM CTAHIAPTHBIX YCIOBHI alKHIHPO-
BaHUs MOXET JaBaTh MPOCTOH 3(QUpP, KOTOPHII MOXKET IIMKIIM30BAThCSA In SitU WM MPH HATPEBAHUU, C ITOTyYCHH-
eM OHMITMKJIMYECKOTO MPOU3BOIHOTO (iv). B anpTepHaTHBHOM BapHaHTE aIlMuIMpOBaHHe aMmuHA (ii) ¢ MOMOIIBLIO
BrC=OCR'R?-Br (iii) npu cTaHZAPTHBIX YCIOBUSX ALMINPOBAHHS MOKET ABATh AMHJI, KOTOPBIl MOYKET LIHKIIH-
30BaThed in situ WM TPHU HATPEBaHWH, ¢ MOTydYeHUEM OHMIMKINYecKoro mpousBoaHoro (iv). ITocie momomHu-
TeNbHOM cTanuu N-aJIKUIUPOBAHUS ISl BBEACHUS R®, coenunenmust (IV) MOTyT OBITH COEMHEHBI C MPOMEXKY-
TOYHBIMH COeMHEHUsAMU (V), TAe M mpencraBiseT coboit OOpHYI0 KUCIOTY, OOPHBIH d(hHUP UM COOTBETCTBYIO-
MM 00pa3oM 3aMelleHHBId MeTaul, Takod kak Sn(Bu), win Zn, mpu cTaHAapTHRIX ycloBUsSX Cy3yKH WIH
CTaHIApPTHHIX ycinoBUsaX CTHIUIE, KaK YK€ YIOMHUHAIIOCH BBIIIC, C MOJYYCHHUEM 3alUICHHOTO MPOU3BOIHOIO
(vi). B anbTepHATHBHOM BapHaHTE BBEICHHE R’ ¢ MOMOIIBIO alKHITHPOBAHUS MOKET OBITH BBIIOIHEHO MOCIE
obpazoBanus npousBoaHoro (vi). Hanpumep, nupuaoH (vi) MOXeT OBITh aJKHIMPOBAH NMPUBEACHUEM B KOHTaKT
c R3—X1, rae X'=ranoren (Br, CI unu 1), u ocHOBaHueM, TakuM kak TpudTwiamu, NaH wim Na,CO;, a 3aTem
MPOBOJIT CHATHC 3alllUTHI B CTaHJAPTHBIX YCIOBUSIX (Hampumep, NaOH i CHATHS 3alMTHOW TO3WIBHOU
rpymnsl 1 TOK st casatust SEM) ¢ monrydeHueM coeTMHEHHH B COOTBETCTBUH C ITAHHBIM M300peTeHHeM (Vii).

Heobs3aTensHO BoccTaHOBJICHHE KapOoHMIIA (iV) ¢ TIOMOIIBIO BOCCTAHABIMBAIOIIETO areHTa, TAKOTo Kak
6OpaH, ¢ MOCISAYIONNM ATKHIMPOBAHIEM C MOMOIIBI0 R*-X' i OCHOBaHHS MOYXeT 1aBaTh COCIMHEHHS B COOT-
BETCTBUU C JaHHBIM m300peTeHreM (ix). JlaHHbIE COSAMHEHHUS MOTYT OBITh COSJIMHEHHI ¢ (V) MPU CTaHIAPTHBIX
ycnoBuax Cy3yKd WM CTaHIAPTHBIX ycloBUsAx CTHIUIE IS MOMYYSHHS 3aIIHIICHHOTO MPOM3BOIHOTO, C KOTO-
POTO MOKET OBITh BIIOCIICACTBHH CHATA 3AIIWTHAS IPYIIa B CTAHAAPTHBIX YCIOBHAX C MOTYyYCHUEM COSAMHEHHH
B COOTBETCTBHU C JaHHBIM U300peTeHueM (Viii).
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Cxema II
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win © i)

CoeHEeHHS B COOTBETCTBUH C HACTOSIINM H300pETEHUEM MOTYT OBITH 00Opa30BaHBI TAKUM 00pa3oM, Kak
noka3ano Ha cxeme III. Hurpocoenunenue (i) MOKET OBITH TaJIOTEHUPOBAHO C IMOMOIIBIO TTOIXOAIINX pearcH-
TOB, TaKUX Kak N-XJIOPCYKIMHUMHUJ, N-OpOMCYKIIMHUMUA Wi Br, wnm N-HOICYKIIMHUMUA, U TTOJTYICHHUS
ranorennza, rae X'=Cl, Br i 1. IIpuBeeHne B KOHTAKT HUTporanoreHnaa (i) co caoxusM sdupom (iii), Ta-
kM kak RO,CCR'R*-Y! (rme R mpexncrasisier co6oii Cp4ankun u Y' npencrasiser co6oit OH mim NR'?), mo-
JKET J1aBaTh MPOMEKYTOUHOE HUTPOIPOU3BOJHOE, KOTOPOE MPU BOCCTAHOBICHHHM HUTPOTPYIIITBI B CTAHIAPTHBIX
ycnoBusx (Hanpumep, Fe unm Zn) MOXeT AaBaTh COOTBETCTBYIOIIMNA aMHUH, KOTOPBIH MOXET 3aTeM LUKIU30-
BaThCs in Situ WM MPU HATPEBAHWH, C TOJTYYCHUEM OHIMKINYECKOro mpou3BoaHOro (iv). [IpoMexyToynoe co-
eauHenue (iv) MOXeT OBITh coeuHEHO ¢ (V), rae M npeacTasisieT co0oit O0pHYIO KHUCIIOTY, OOPHBIH Aup UK
COOTBETCTBYIOIINM 00pa3oM 3aMEIIEHHBIH MeTaul, Takoi kak Sn(Bu)s wim Zn, npu cTaHZApTHBIX YCIOBHSAX
Cy3yKH WIH CTaHJAPTHBIX ychaoBusax CTUILIE, ¢ MONYYECHHEM 3alIMIICHHOTO TMpou3BoaHOrO (vi). [Tupumon (vi)
MOXXET OBITh aJKWIMPOBAH NPHUBEIECHUEM B KOHTAKT C R*-X! rue XlzBr, Cl wim I, u ocHOBaHHEM, TAKUM Kak
tpuaTunamud, NaH wmn Na,COs. 3atem ynaeHne 3alIuTHON TPYIIBI MOXKET OBITH MPOBEIEHO B CTAHIAPTHBIX
YCIIOBHUSX C MOJIYYCHUEM COCTMHEHUI B COOTBETCTBHH C JAHHBIM M300peTeHneM (Vii).

HeoGs3atenbHo coeaunenne (iv) MoxKeT GbITh CIiepBa aIKHIHPOBaHO ¢ oMorpio R*-X', 3atem coemmmerHo
¢ (V), mpu cTaHAapTHHIX ycroBuAX Cy3yKH WIHM CTaHAAPTHHIX YCJIOBHSIX CTHIUIE, C MMOJydYeHHEM 3allUIeHHOTO
Mpon3BOgHOTO (Vi). 3aTeM yAalleHHue 3alUTHOW TPYIITBI MOXKET OBITh MPOBENCHO B CTAHIAPTHBIX YCIOBUAX C
MOJTYYCHUEM COCIUHCHUH B COOTBETCTBHH C JAaHHBIM H300peTcHHeM (Vii). BoccranoBneHHe KapOOHWIBHOM
rpymmnsl (Vii) ¢ TOMOIIBI0 BOCCTAaHABIUBAIOIIETO areHTa, TAKOrO Kak OOpaH, MOXKET JIaBaTh COCTUHCHUS B COOT-
BETCTBHH C JJAHHBIM N300peTeHueM (Viii).

Cxema 1
F:;’!Riz OCHDBBHHE
]
gy Tanorenuposanne QM ILI (i o W __ fx\L
! (e R®" 2. BoccTaHOBIEHIE E\/ "RE
HHTPOrpYINIED x
(i} M | 1 Amurmposame
| {meofasaTensEo); it
Ty |
B 2. Pearxmia
R Ny cosetamm Cysyrn
Wy © wm Crime
RY R R R
N R?
RE‘;».{‘:E Ré‘m

”\ﬁ”

[wily
ITpomexyTOUHbIE COETUHEHHS IS TIOJydeHUs] COSIMHEHUI B COOTBETCTBHH C HACTOSIINM M300pEeTCHUEM
MOTYT OBITh NOJYYeHBI, Kak okazaHo Ha cxeme IV. Tuodenon (1) MOXeT OBITh ANKHIMPOBAH C IIOMOIIBIO R¥X!

(i)
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(rme XIZBr, Cl wu 1) u ocHOBaHUs, Takoro kak TpudTIwiIaMud, NaH mim Na,COs, ¢ monydeHuem THo3dupa,
KOTOPBIIl MOXET OBITh OKHCJICH C MTOMOIIBIO MOIXOASAIICTO peareHTa, Takoro kak mCPBA wmu H,O,, win muok-
CUpaHa, IS MOIYICHUS CyTb(OKCHIa, KOTOPHIA MOXKET OBITH JOMOJHUTEIHHO OKHCIICH C MTOMOIIBIO OKHUCIUTE-
151, Takoro kak mCPBA wimu H,O, unu muokcupana, mis moiaydenust cyibdona (ii). Cynbdon (ii) MOKET OBITH
MIPOHUTPOBAH B CTaHAAPTHBIX ychoBusx (Hampumep, HNO; ¢ wnn 6e3 karanuzatopa Fe ninm H,SO,) anms nmomy-
geHus HUTpodeHnona (iii). CoemnHeHUS B COOTBETCTBUY C HACTOSIIUM U300pETEHUEM MOTYT OBITh CHHTE3HPOBa-
HBI U3 POMEKYTOYHBIX COSAMHEHNH (iii) ¢ UCTIOIB30BaHUEM CIIOCOOOB, ONMMCAaHHBIX B cxeMme 1.
Cxema IV
R

R
_S0.R™  Hurpepamie

S 5H L Amoumposamme o R ,IE iy
g e
O % .f”;[Rg 2. Oymenzmme HO" RA
() (i} {iiiy
CoennHEHHS B COOTBETCTBHHM C HACTOSAILINM H300pETEHHEM MOTYT OBITH IMOJyYeHBI, KaK IMOKa3aHO Ha
cxeme V. [lnanodeno (i) MOXeT OBITH BOCCTAHOBIIEH C TIOMOIIBIO TTOIXOAIINX peareHToB (Hanpumep, LiBH,
Wi OopaH) JUIsl OTYYCHUs aMUHOB (ii), KOTOPBIC MOTYT OBITh AMJIMPOBAHHEI, APUIMPOBAHHBI HIIU ANTKHITUPO-
BaHHBI NIPH CTAHIAPTHBIX YCIOBUSAX. B anpTepHaTUBHOM BapuaHTe NMUaHO(EHOMN (i) MOXKET OBITh BOCCTAHOBIICH
JI0 anpzernaa (v) ¢ moMOIIBI0 BOCCTaHABIIMBAIOLINX peareHToB, Takux kak DIBAL, a 3aTeM BocCTaHOBUTENBHO-
r0 aMUHHPOBAHUSA B CTaHAAPTHBIX ycnoBuax (Hampumep, NaCNBH,, HNRR, rine kaxasiif R HezaBucumo mpen-
cTaBiseT coboit, Hampumep, C_gankmi, -C(=0)(Cy_sallKuiT), UKIOANKI, TETEPOIIUKIOATKII, apHII, TETSPOapPHUIT
WM UX 3aMEIIeHHBIC POM3BOJHBIE 1 TOMY HOA0OHOE) TaBajio aMHHONpOou3BoAHOE (iii). Anbaerun (V) MOXET
Takke OBITh ATKWIUPOBAH B CTAaHIAPTHBIX YCJIOBUSAX (HampuMep, peakTuB [ puHbsApa (GOpMYIIBI R—MgX1
(X'=ranoren)) mist moxydenns crmpra (Vi), KOTOPBIHA MOKET GBITh MPEBPAIICH B YXOMIIIYIO PYIITY, TAKYIO KaK
Me3mwnaT u 3amermeH amuHoM, HNRR, mns momyuenus mpousBomnoro (iii). JJomomaurensHo mmaHodeHomn (i)
MOJKET OBITh THIPOJIM30BAH J0 €ro KapOOHOBOW KUCIIOTHI (1v) U 3aTeM coenuHeH ¢ amuHOM, HNRR, ucnons3ys
CTaHAapTHBIE aMuIHBIE cBs3ytontue arentsl (Hanpumep, HBTU, HATU wmu EDC) mist nmonmydenus amuaa (vii).
CoenuHeHns! B COOTBETCTBHU C HACTOSIIMM M300pETEHHEM MOTYT OBITh CHHTE3UPOBAHBI U3 JTAHHBIX MPOU3BOJI-
HBIX HUTpOdeHoza (i-Vil), C NCIOJIb30BaHUEM CIIOCOOO0B, ONMCaHHBIX B cxeme 11.

Cxema V
’ =] 1. AmpymipoBamie "
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& HO R® : Rs
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HIOPOJIHS HMRR 7 HNRR
R R# R R
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B I — B ————— ]
HO RE HG RE HO R=

() i) i
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=
0N CONRR
HO R

i)

CoequHEHHsI B COOTBETCTBHHU C HACTOSIIMM M300PETEHHEM MOTYT OBITh IOJYYEHBI, KaK ITOKa3aHO Ha CXe-
me VI. Tanorenuaconepkaiiee npousBoaHoe (i) Moxer GbITh coemuueHo ¢ M-R’, rie M mpefcrasiser co6oit
OOpPHYIO KUCIIOTY, OOPHBIA A(Up MM COOTBETCTBYIOMIMM 00pa30M 3aMelleHHbIH MeTamut Sn(Bu), wmu Zn-R’ pu
cTaHapTHBIX ycnosusax Cy3yKH HIIM CTAHAAPTHEIX ycnoBusax CTHIUIE ¢ MOTydeHHEeM mpou3BoaHoro (ii). M-R’
MOXET TaKkKe OBITh aMUHOCOZEPIKaIMM reTeponrkioM (rae M mpeacrasisiet coboit H u mpucoennnen k azory
aMHHa TeTeponrKiIa R) ¢ mprcoemHenreM K ranorenny (i), KOTOPoe OCYIIECTBISIOT ¢ OMOIIIBIO HATPEBAHMUS
C OCHOBaHWEM WIIM TIPH YCJIOBUAX ByxBajnpma-Xapreura (Hampumep, B MPUCYTCTBUU maianueBoro(0) karamm-
3aTopa, Takoro kak terpakuc(tpudenmipocun)mamianuii(0), 1 oCHOBaHHS (HAPUMEP, aTKOKCHIHOTO OCHO-
BaHWs)) ISl TIONydeHUsT pou3BoaAHOTO (ii). CoequHEeHMsI B COOTBETCTBUU C HACTOSIIUM H300pETCHHEM MOTYT
OBITH CHHTE3UPOBaHBI U3 (i1) C UCIIOIb30BAaHUEM CITOCOOOB, OMMCAHHEIX B cxeme I1.
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Cxema VI
Pearma coueTarmmg
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0 (i

[TpomexxyTOoUHbBIE COETMHEHUS IS TIOJyYESHHUs] COSIMHEHUI B COOTBETCTBHH C HACTOSIINM H300peTeHnEM
MOTYT OBITh HOJIyYeHBI, Kak noka3aHo Ha cxeme VII. IlponsBonHoe mupuauna (i) MOXKET OBITH NMPHUBEACHO B
KOHTAKT ¢ 1,l-numerokcn-N,N-aumeTnimeraHaMuHOM Ut noydenus: oneduna (ii). Boccranosienue HUTpo-
TPYIIIBI B CTAHAAPTHBIX yCIOBHAX (Hampumep, Fe wnm Zn) qaet aMHHOCOEINHEHHE, KOTOPOE MOXKET ITHUKIN30-
BaThCs in Situ WIM MPU HarpeBaHUH, C MOIYYCHHEM OHITUKIUYIECKOTo Mpom3BOAHOTO (iii). AMuHO Tpymma (iii)
MOJKET OBITH 3alIHIleHa IMOAXOAAIIEH 3auTHON Tpymmoi P, rae, Hanmpumep, P mpencrasiser coboit TO3MIT WiIn
SEM, B ctanmapTHBIX ycioBusax (Hampumep, To3wi-Cl wimm SEM-CI) miist mosrydeHus 3auIeHHOTO TeTePOITHK-
na (iv). KucnotHsiii rugpomms >Gupa U alKHIMpOBaHHEe aMuga ¢ moMouisio R’-X' B cTaHmapTHBIX YCIOBHAX
(rme X'=raoren) u ocHOBaHMsI, Takoro Kak TpidTHiamuH, NaH min Na,CO;, Moxer 1ate mupugoH (v). Ipe-
BpamieHue Opomuaa (v) B meran (Hanpumep, M npencrasiser co6oit B(OR),, SnR;, Zn) B cranmapTHIX ycio-
BUSIX MOJKET JaBaTh MPOMEXKYTOUHble coeanHeHus (vi). CoeqMHEHNsI B COOTBETCTBUH C HACTOSIIIMM H300peTe-
HHEM MOTYT OBITh CHHTE3UpOBaHBI M3 (Vi) C MCHOJIB30BaHNEM CIOCO00B, omucaHHbIX B cxeMme I-III (Tarke cm.
WO 2013/097601, ctp. 92).

Cxema VII

MierammipoEariie B

(b}
(Vi}
[TpomexxyTOUHBIE COCMHEHHUS ISl TTOTYIEHUsS] COSJUHEHUH B COOTBETCTBHHU C JTaHHBIM M300pETEHHEM MO-
ryT OBITH MOJy4YeHBI, Kak nokazaHo Ha cxeme VIII. IlponsBonHoe nupuamna (i) MOXKET OBITH AIKWJINPOBAHO C
nomompio R’-X' B cranmapTHbix yenopusx (rae X'=Br, Cl umu I) # ocHOBaHMs, TaKOro Kak TpuaTHIaMuH, NaH
nu Na,COs, st moirydenus mupuaoHa (ii). BoccraHoBiaeHre HUTPOTPYIIHI (1) B CTAaHAAPTHBIX YCIOBUAX (HA-
npumep, Fe win Zn) MokeT JaBaTh aMHHOCOEIUHEHUE, KOTOPOE B YCIOBHSX PEAKIIMU C AMHITHUTPUTOM MOXKET
IIUKITU30BaThCS in Situ WM MPU HArpeBaHUH, C MOJYYCHUEM OHIMKIMYECKOTO Tpou3BoaHoro (iv). I'etepormk-
TUdeckuii aMuH (iv) MOXeT OBITh 3aIlUIICH MOIXOAIICH 3alUTHON TPYNIOW B CTAaHAAPTHBIX YCIOBUAX (Ha-
npumep, To3wi-Cl wim SEM-CI) ns mosrydeHus 3ammiieHHoro rereponykia (v). [Ipespamenue 6pomuna (v) B
Metaim M (manpumep, M npencrasisier co6oir B(OR),, SnR3, Zn) B cTaHAapTHBIX YCIOBHSX MOXKET IaBaTh
npoMeXXyTouHble coeanHeHus (vi). CoelMHEHUsI B COOTBETCTBUY C HACTOSIINM H300pETEHHEM MOTYT OBITh CHH-
TE3UPOBaHBI M3 MPOMEXYTOYHOTO COEIMHEHHUs (Vi) C HCIIOJIBb30BAaHHEM CHOCO0OB, omucaHHBIX B cxeme [-III.
(Taxxe cm. WO 2013/097601, ctp. 92).
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Cxema VIII
BoeccTanopmeHe
Br | o VO RT-X Br | %, NOy HHTpO rpymmst Br | oy, MH
N/ H Ocropanme N VD NT 0O
(i} iy R7 (iy RY
ANMMIHWTPHAT
N -p g i -p Beenemme
Bele’rammpasa.mre r | S 3aNTATHOM TPy
-
Mo 0 |
{viy R’ v} R7 V) w

JIis cuHTE3a KOHKPETHBIX COCMHEHUN OOIIUEe CXEMBI, OMTHUCAHHBIC BBIIIEC, MOTYT OBITH U3MEHEHBI. Hampu-
Mep, MPOIYKTHI WIIK UHTSPMEAUATHI MOTYT OBITh U3MECHEHBI JJIs1 TOTO, YTOOBI BBECTH OMPEACICHHBIC (hYHKIINO-
HaIlbHBIC TPYIIEL. B aJbTepHATUBHOM BapHaHTE 3aMECTHUTEIH MOTYT OBITh U3MCHCHBI Ha JIFOOOM 3Tame o0Iiero
CHHTE3a C TIOMOIIBIO CIIOCOOOB, M3BECTHBIX CICIMAIKNCTY B JTAHHOW OOJIACTH TEXHHKH, HAIIPUMEP, KaK OIMHICAHO
B Larock, Comprehensive Organic Transformations: A Guide to Functional Group Preparations (Wiley, 1999); u
Katritzky et al. (Ed.), Comprehensive Organic Functional Group Transformations (Pergamon Press 1996).

HcxonHble MaTepuanibl, peareHTsl U MHTEPMEANAThl, CHHTE3 KOTOPHIX HE ONHCAaH B JAaHHOM JOKYMEHTE,
SBIISIOTCS] THOO KOMMEPUYECKH TOCTYIHBIMH, M3BECTHBIMH W3 JUTEPATYPHI, THOO MOTYT OBITH IOJyYEHBI C TO-
MOIITBIO CIIOCOOOB, M3BECTHBIX CIICIHATIICTY B JAHHOW 00IaCTH TEXHUKH.

Crierinanuct B JaHHOW 00TacCTH TEXHUKU JOJDKEH ITOHWMATh, YTO OMHMCAHHBIE CIIOCOOBI HE SBILIOTCS HC-
YEePIBIBAIONINMHA CIIOCO0AMH, C MOMOIIBI0 KOTOPBIX MOTYT OBITh CHHTE3WPOBAHBI COCAMHCHIUSI MO0 HACTOSIIEMY
U300pETECHUI0, U YTO IIMPOKHHA BBIOOP CUHTETUYCCKUX OPTaHMYCCKUX PEaKIUi JOCTYNCH IS MOTCHIMAIHHO
MPUMEHCHHUS B CHHTE3¢ COCAMHEHUH B COOTBETCTBHHU C JAaHHBIM H300peTeHrneM. CIeuanucT B JAaHHOH 00acTH
TEXHHUKH 3HAeT, KAKMM 00pa3oM BBIOPATh M OCYLIECTBUTH COOTBETCTBYIOLIME CHHTETHUYECKHE crocoObl. [Toaxo-
JIIIHE CIOCOOBI CHHTE3a UCXOIHBIX MaTePHAJIOB, HHTCPMEINATOB U MPOJIYKTOB MOTYT OBITh UICHTH()HUIIMPOBA-
HBI TIOCPEJICTBOM CCBUIKH HA JIUTEPATypPy, B TOM YHUCIIE CIIPAaBOYHBIC MaTepuabl, Takue kak Advances in Hetero-
cyclic Chemistry, Vols. 1-107 (Elsevier, 1963-2012); Journal of Heterocyclic Chemistry Vols. 1-49 (Journal of
Heterocyclic Chemistry, 1964-2012); Carreira, et al. (Ed.) Science of Synthesis, Vols. 1-48 (2001-2010) and
Knowledge Updates KU2010/1-4; 2011/1-4; 2012/1-2 (Thieme, 2001-2012); Katritzky, et al. (Ed.) Comprehen-
sive Organic Functional Group Transformations, (Pergamon Press, 1996); Katritzky et al. (Ed.); Comprehensive
Organic Functional Group Transformations II (Elsevier, 2" Edition, 2004); Katritzky et al. (Ed.), Comprehen-
sive Heterocyclic Chemistry (Pergamon Press, 1984); Katritzky et al., Comprehensive Heterocyclic Chemistry
II, (Pergamon Press, 1996); Smith et al., March's Advanced Organic Chemistry: Reactions, Mechanisms, and
Structure, 6™ Ed. (Wiley, 2007); Trost et al. (Ed.), Comprehensive Organic Synthesis (Pergamon Press, 1991).

Crnoco0bI MpUMeHEHHS

CoeHEHNS B COOTBETCTBHHU C JaHHBIM W300PETCHUEM NPEICTABISIOT co0oi mHrnouTops! OenkoB BET wu,
TaKUM 00Pa3oM, SBJISIOTCS MPUMEHUMBIMU TIPH JICUCHUHU 3a00JICBAHUI U PACCTPONCTB, CBSI3aHHBIX C aKTHBHOCTBIO
oenkxoB BET. B ciryyae nmpuMeHeHU#, ONMMUCAaHHBIX B JTAHHOM JIOKYMCHTE, MOKET OBITh MIPUMEHEHO JIF000E U3 CO-
€IMHEHUI B COOTBETCTBHU C IaHHBIM H300pETEHHIEM, B TOM YHCIIE JIFOOO0H M3 BapHaHTOB peann3aiii H300peTeHNS.

CoeHEeHHST B COOTBETCTBHH C JaHHBIM H300pETEeHHEM MOTYT MHTHOMPOBATH OJWH WM OoJiee OETKOB
BET BRD2, BRD3, BRD4 u BRD-t. B HEKOTOpBIX BapuaHTaX peaii3aiiyd W300peTEeHUSI COSTUHEHHS B COOT-
BETCTBUU C JAHHBIM HM300peTEHHEM BHIOOPOYHO WHTHOUPYIOT oAWH miu Oonee O6enxkoB BET, mo cpaBHeHUIO ¢
IpyruM BapuaHToM. "CeNneKTUBHEIN" 03HauaeT, YTO COSAMHEHHE CBSA3BIBAETCS ¢ Wi HHTHOUpyeT Oenok BET ¢
0oJiee BHICOKMM CPOACTBOM MM 3()(hEeKTHBHOCTHIO, COOTBETCTBEHHO 10 CPAaBHEHHIO C KOHTPOJIEM, TAaKMM KaK
npyroit 6enoxk BET. Hanpumep, coenaeHnst MOTYT OBITH CEJIEKTHBHBIMU 110 OTHOLIeHUIO K BRD2 Gomnbie, yem
k BRD3, BRD4 u BRD-t, cenektuBHbIMU 10 oTHOImIeHHIO K BRD3 6ombine, uem k BRD2, BRD4 u BRD-t, ce-
JIEKTUBHBIMH 110 oTHOIIEeHHI0 K BRD4 Gombire, ueM k BRD2, BRD3 u BRD-t, niu celeKTUBHBIMHU 11O OTHOIIIE-
H1to K BRD-t 6oisbie, wem k BRD2, BRD3 u BRD4. B HekoTOpBIX BapHaHTax peaau3alliii H300peTeHHs Co-
eIMHeHusT MHruOnpyroT asa win Oonee OenkoB BET mnm Bce Genku BET. B o0miemM, celleKTHBHOCTH MOXKET
OBITH 10 MEHBIIIEH Mepe OKOJIO S-KpaTHOM, 10 MEHbIeH Mepe okojo 10-kpaTHOM, 1Mo MeHbIIeH Mepe okosio 20-
KpaTHOM, TI0 MEHBIIIEH Mepe 0KoJI0 SO-KpaTHOH, 1Mo MeHbIIel Mepe okojo 100-KpaTHOH, 0 MEHBIIIEH Mepe OKO-
1o 200-kpaTHO#, 1Mo MeHbIeH Mepe okoyio S00-kpaTHOH WK TI0 MeHbIei Mepe okoio 1000-kpaTHOM.

CoennHeHHST B COOTBETCTBUH C JAHHBIM M300pETEHHEM MOSTOMY SBISIOTCS MPUMEHUMBIMH JUIS JICUCHHS
paccTpoiicts, onocpenaoBanabix Oenkom BET. Tepmun "BET-onocpemnoBanHoe" cOOTBETCTBYeET Jt0OoMy 3a00-
JIEBAHUIO WJIM PacCTPOMCTBY, MpU KoTopoM oaumH wim Oonee OenxoB BET, takmx xak BRD2, BRD3, BRD4
w/unu BRD-t, iy X MyTaHT HIpaeT poJib, WK MPH YCIOBHH, YTO 3a00JICBAHUC WIIM COCTOSIHHE CBS3aHO C JKC-
MPeCCUel MM aKTHBHOCTBIO oHOTO Win Oojnee OenkoB BET. [oaToMy coerHEHHS B COOTBETCTBUH C JaHHBIM
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M300peTeHNeM MOTYT OBITh NPUMEHEHBI JUIS JICUCHUS] WIM YMEHBUICHUS TSHKECTH 3a00JIeBaHUIM U COCTOSHHH,
npu kotopeix Oenku BET, takue kak BRD2, BRD3, BRD4 w/unu BRD-t, vt uX MyTaHT, Kak H3BECTHO, UTPAIOT
BaYXKHYIO POJIb.

3aboneBaHus U COCTOSHUS, KOTOPHIE MOITAIOTCS JICICHUIO C IPUMEHEHNEM COSANHEHHUH B COOTBETCTBUH C
JIAHHBIM M300peTEeHHEM, BKIIOUYAIOT PaK U JPYyrue MpoiudepaTrBHBIC 3a00JeBaHUsI, ayTOMMMYHHOE 3a00seBa-
HHUE, XPOHIMYECKUE BOCTIAIINTENFHBIC 3a00JIeBaHNS, OCTPHIE BOCTIAJIHTEIBHBIC 3a00IeBaHN, CETICUC U BUPYCHYIO
nHpeKnuo. 3a00JIeBaHNs MOTYT OBITh BBUICYCHBI C TIOMOIIBIO BBEJICHUSI HHIUBUAYYMY (HAlpUMeEp, IMAIUEHTY ),
HYXIAIOIEeMyCsI B JICUCHHUH, TEPAleBTUIECKHA YPPEKTHBHOTO KOJIMYECTBA WIIH J03bI COCITUHEHUS B COOTBETCT-
BUH C JaHHBIM M300peTCHUEM, WU JIFOOOTO W3 MX BapUAaHTOB pPealn3alii, WK nX (apMaKoJIOTHIECKOH KOMIIO-
3unud. JlaHHOe onMcaHue TakKe TpeJylaracT COeIUHEHHS B COOTBETCTBUH C TaHHBIM M300peTeHUEM, JTI000H 13
MX BapHaHTOB pealu3aluy WM UX (HapMaKOJIOTHYECKYI0 KOMIIO3UIHUIO ISl NpUMEHeHus npu jedenun BET-
OTIOCPEIOBAaHHOTO 3a00JIeBaHUsI MJIM paccTpoiicTBa. Taxke NpeuIosKeHo MPUMEHEHHE COSTMHEHUH B COOTBETCT-
BUH C JaHHBIM W300pETEHHEM, JII0O0T0 N3 UX BAPHAHTOB peaslM3aliy WIN UX (HapMaKoJIOTHIECKOH KOMITO3HIIUH
B NPOM3BOJICTBE JIEKapPCTBEHHOTO cpeacTBa [uisl seueHus BET-omocpenoBannoro 3aboneBaHus MIIM pacCcTpou-
CTBA.

3aboneBaHns1, KOTOPBIE MOTYT OBITh BBUICUEHBI C IOMOIIBIO COSNHEHUH B COOTBETCTBUU C JTaHHBIM H30-
OpeTeHneM, BKITIOYAIOT BUABI paka. Buapl paka MOTYT BKIIIOYATh pak HAAIMOYEYHHUKOB, AlIMHO3HYIO KJICTOYHYIO
KapIMHOMY, HEBPOMY CIIYXOBOT'O HEpBa, aKpaJbHYIO JCHTUTHHO3HYIO MEJIAHOMY, aKPOCIIHPOMY, OCTPBIA 303H-
HOQWIBHBIN JIEHKO3, OCTPBIA SPUTPOUTHBIN JIEHKO3, OCTPHIH TUMGOOIACTHBIN JIEWKO3, OCTPBI MerakapruoOa-
CTHBIH JIEHKO3, OCTPhIA MOHOLIMTAPHBIN JIEHKO3, OCTPBIN MPOMHUENOIEHKO3, alEHOKAPIIUHOMY, aJ€HOKUCTO3HYIO
KapLUUHOMY, aJeHOMY, a/JICHOMAaTOUAHYIO OJOHTOT€HHYIO OITyXOJIb, aJCHOCKBAMO3HYIO KapIMHOMY, HOBOOOpa-
30BaHUE B JKUPOBOI TKaHH, KAPUMHOMY KOPBI HAJIIOYCYHHKOB, JICHKEMHUIO B3pocibiX T-kiaeTtok/muMpomy, ar-
peccuBHyto seiikemuto HK-kxmetok, cszannyo co CIIMJlom muM¢pomy, anbBeosIpHYIO padIoMHOCapKOMY,
IBBEOJSIPHYIO MATKYIO CapKOMy, aMesIo0IacTHIecKyto (GUOpoMy, aHaIIaCTHIECKYI0 KPYITHOKIETOYHYIO JIHM-
(oMy, aHaIIaCTHYECKUI paK MIMTOBHIHOW >Kelle3bl, aHFTHOMMMYHOOIACTOMHYIO0 T-KJIeTOuHYI0 JHM(pOMYy, aH-
THOMHOJIHIIOMY, aHTHOCAPKOMY, aCTPOITOMY, aTUIIHIHYIO TEPATOUIHYIO MaJOYKOBHIHYIO OMYXO0Jb, XpOHMYE-
cknii B-kieTouHbIi TuMQoNeiko3, B-kineTouHpd mponuMpOonUTapHbIi Neiiko3, B-kneTounyto numdomy, Oa-
3aIIbHO-KJIETOYHYIO KapI[THOMY, PaK JKETYHBIX IyTeH, pak MOYEBOTO MY3bIps, OJAaCTOMY, paK KOCTH, OIMyXOJb
Bpennepa, omyxonp bpayna, numdomy BepkuTra, pak MOJOYHOM Kele3bl, pak MO3ra, KapIHHOMY, KapIIHHOMY
in situ, KapIITHOCAPKOMY, OITyXOJb XpSINa, IEMEHTOMY, MHEJIOHAHYIO CapKOMY, XOHAPOMY, XOPAOMY, XOpHO-
KapIUHOMY, MAaIMJUIOMY XOPOHUIAIBHOTO CIDIETEHUS, CBETIOKICTOYHBIN paK MOYKH, KpaHHO(PapUHTHOMY, KOX-
Hylo T-kieTouHyro muMQoMy, pak MEHKH MaTKH, KOJOPEKTAIBHBIN pak, 6one3Hb Jleroca, 1eCMOIIaACTHIECKYTO
MEJIKOKPYTJIOKJIETOYHYIO OIyX0nb, Mud(y3Hy0 B-KpynHOKIETOUHYO IHMQOMY, AM3IMOPHOILIACTHIECKYIO
HEWPO3ITUTEIHAIBHYIO OITyXO0JIb, TUCTEPMUHOMY, SMOPHOHAIBHBINA paK, HOBOOOpa30BaHHE YHIOKPHHHBIX JKEIIe3,
OITyXOJIb DHJIOAECPMAIBLHOTO CHHYCA, CBSI3aHHYIO C dHTepomaTtHeil T-kieTouHyio JmMmdomy, pak MHIIEBOJA,
BKJIFOUEHHBIH 11071, prbpomy, pudpocapkomy, QOIIHKYISpHYIO TUM(POMY, HOJUTUKYIIPHBIA paKk IIUTOBHIHOM
JKeJIe3bl, TaHIIMOHEBPOMY, PaK JIBEHAALATHIIEPCTHOW KHIIKH, OMYXOJIb IOJIOBBIX KJIETOK, F€CTAaIlMOHHYIO XO-
PHOKapIUHOMY, THTAaHTOKJICTOUHYIO (prOpobdaacToMy, THTAHTOKIETOUYHYIO OMYXOJb KJIIETOK KOCTH, TTTHAIBHYIO
OITyX0JIb, MYJIBTH(OPMHYIO TTHOOIACTOMY, TIHOMY, TJIMOMATO3 TOJOBHOTO MO3Ta, TIIIOKaroHOMY, TOHam00ma-
CTOMY, TPaHyJIe30KIECTOYHYIO OITYX0JIb, THHAHAPOOIACTOMY, paK KEITYHOTO My3BIpA, PaK XKelyakKa, JeHKo3 BOp-
CHUCTBIX KJIETOK, TeMaHTHO0IaCTOMY, paK FOJOBHI H IIEH, TeMAHTHONICPUIIUTOMY, T€MaTOJIOTHICCKHE 3II0KAYECT-
BEHHbIE HOBOOOpa3oBaHUs, TemnatobiactoMy, T-kKIeTouHy0 JUM(POMY TIEUeHU W Cee3eHKH, TUMpoMy XOJ-
JKKHHA, HEXODKKHHCKYIO JTUM(OMY, HHBa3HBHYIO 0YaroBylo KaplMHOMY, paK KHIIEYHUKA, paK MIOYKH, paK rop-
TaHM, 3JI0KAYECTBEHHOE JICHTHIO, CMEPTEIbHYIO CPEIMHHYIO KapLUHOMY, JICHKO3, OIMyXoib kierok Jleiiaura,
JIMIIOCAPKOMY, PaK JIETKOTo, JTUM(paHTHOMY, TUM(aHrHoCapKoOMy, TUM(OIIHUTETUOMY, TUM(POMY, OCTPBIH JIMM-
(oneliko3, oCTpbIii MUENIOOIACTHBIN JIEHKO3, XPOHHYECKHH JTUMQOIUTAPHBIN JIEHKO3, paK IEYEeHH, MEJIKOKIIE-
TOYHBIH PaK JIETKOT0, HEMEIIKOKJICTOUHBIH pak Jierkoro, auMmpomy MALT-Trna, 3mokadecTBeHHYI0 (GHOPO3HYIO
THCTHOLINTOMY, 3JIOKAYECTBEHHYIO TepH(EPUUECKYIO OIyX0JIb HEPBHBIX 000JI0YEK, 3JI0KAYECTBEHHYIO TPUTOH-
OITyXOJIb, TMM(OMY MaHTHHHBIX KJIETOK, JIUM(POMY W3 B-KII€TOK MaprHHAIBHON 30HBI, JIEWKO3 TYUHBIX KICTOK,
MeINACTHHAIBHYIO OITyXOJIb MIOJIOBBIX KJIETOK, MEAYJUIIPHBIA PaK MOJOYHOM JKeJe3bl, MeAYJUIIPHBIA paK IMHUTO-
BUIHOI JKeie3bl, Meqyu1001acTOMy, METaHOMY, MEHHHTHOMY, pak KJIeTOK MepKes, Me30TeTHOMY, MeTacTaTH-
YECKYI0 yPOTEIHANBHYI0 KapIIMHOMY, CMEIIaHHYIO OIyXoib Miojepa, KOJUIOMIHYIO OITyXO0Jbh, MHOXECTBEH-
HYIO MHEJIOMY, HOBOOOpa30BaHHE B MBIIICYHONW TKaHHU, TPHOOBHUIHBIN MHUKO3, MUKCOUIHYIO JTUIIOCAPKOMY, MHK-
COMY, MHKCOCapKOMY, KapIIMHOMY HOCOTJIOTKH, HEBPHHOMY, HelipoOiacToMmy, HepohuOpoMy, HEBPHHOMY, HO-
OYJSIPHYIO MEJaHOMY, pak TIJia3a, OJUT0acTPOLUTOMY, OJHMIOAECHAPOIIHOMY, OHKOLIUTOMY, MEHHHI'HOMY 000-
JIOUKH 3PHUTENIHOTO HEPBa, OIyX0JIb IIIa3HOT0 HEPBa, PaK MOJIOCTU PTa, OCTEOCAPKOMY, PaK SUYHHKOB, OIIyXOJIb
[TankocTta, manmmwULIPHBIN pak MIMTOBUIHOM JKeJe3bl, MaparaHriimioMy, MMHHEAI001acTOMy, THHEOUTOMY, IH-
TYWIIUTOMY, aJIcHOMY TUNodu3a, OMyxojb THIodu3a, MIa3MOLUTOMY, MOIMIMOPHOMY, TUMQOMY MpeecT-
BeHHUKOB T-miM}o0IacToB, mepBUUHYI0 TMM(POMY HEHTPAJIbHOW HEPBHOM CHCTEMBI, TMM(OMY MOJOCTEH Tena,
NEpBUYHBIA NEPUTOHEATBHBIH paK, pak IPeACTATEeIbHON JKeJIe3bl, PaK IMOKEIYAOUYHON JKeJe3bl, PaK IJIOTKH,
TICEBJOMHUKCOMY OpIOIIMHEI, PaK IMOYKH, TOUYSTHBIH MEIyJUIIPHBIN paK, peTHHOOJIACTOMY, pabIoMuoMy, padao-
MHOCapKoMy, mpeoOpa3oBaHue PuxTepa, pak mpsMOil KHIIKH, CapKOMy, IIBAaHHOMAaTO3, CEMHHOMY, OITyXOJIb
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kJIeToK CepToiiu, OIMyXO0Jb CTPOMBI TOJIOBOTO TsDKa SUYHUKOB, PAK M3 MEPCTHEBUIHBIX KIETOK, PaK KOXKH, CHHHE
MEJIKOKPYTJIOKIICTOYHBIC OIYyXOJIH, MEIKOKIICTOUHBIA paK, CApKOMY MATKUX TKaHEH, COMaTOCTaATUHOMY, SITUTEC-
JIOMY MOIIIOHKH, OITyXOJIb CIIMHBI, TUM(OMY MaprHHAIBHOHN 30HBI CENEe3CHKH, INIOCKOKICTOUHYI0 KapIHHOMY,
CHHOBHAIIFHYIO CapKkoMy, 0ome3nb Ce3apu, MENKOKICTOUYHBIA pak KHIIEYHUKA, TUIOCKOKIETOYHBIH pak, paK xKe-
nynka, T-KineTouHyio uM¢poMy, pak sudKa, TEKOMY, pak IMIATOBHUIHON >KeJe3bl, KapIIMHOMY IIePEXOTHBIX KIle-
TOK, PaK ropia, pak MOYeBOTO IIPOTOKA, MOYECTIOIIOBON PaK, YPOTEIHAIBHYIO KaPIIMHOMY, YBEAIFHYIO MEIIAHOMY,
pak MaTKu, O0pOIaBUATHIN pak, TTHOMY 3PUTEIHHOTO IYTH, paK BYJIBBBI, BATHHAIBHBIA PaK, MaKpOTIOOyIHHe-
Musl BanpneHcTpema, ormyxosib YOPTHHA U OMYX0Jib BuibMca. B HEKOTOpPBIX BapHaHTaX pealn3aluy u300peTe-
HUS paK MOXKET TPEACTABIATh COO0H aICHOKAPIIUHOMY, ICHKEMHIO B3pOCIBIX T-KiIeTok/muMdoMy, pak MOYEBO-
TO MY3bIpsi, OJIACTOMY, paK KOCTH, PaK MOJIOYHOH JKeJle3bl, pak MO3Tra, KaplIMHOMY, MHEIIOUIHYIO CAPKOMY, paK
NICHKHA MaTKHU, KOJIOPEKTAILHBIA paK, paKk MHIICBO/A, PaK IBCHAMIATHIICPCTHON KHIITKH, MYIbTH(QOPMHYIO TIIH-
001acTOMy, TIIHOMY, paK KEITYHOTO ITy3BIPs, paK KEIyIKa, pak TOJOBBI U IieH, JTuMpomy XOIKKHHA, HEXO-
KKHHCKYIO JTUM(OMY, paK KUIICYHHUKA, paK IMOYKH, paK TOPTAHHU, JEHKO3, paK JIETKOTo, TMM(GOMY, paK MeUCHH,
MEJIKOKJICTOUHBI paK JIETKOTO, HEMEIKOKICTOYHBIH paK JIETKOTO, ME30TEIHOMY, MHOKECTBCHHYIO MHEIOMY,
OCTpBI MHUeNouIHbIH Jetiko3 (OMJI), muddy3ayto kpynHOKIeTouHyl0 B-Kknetounyto mmmpomy (JIKKII), pak
TJ1a3a, OITyXOJb ONITHYECKOTO HEPBa, PaK MOJOCTH PTa, PaK SIMYHHUKA, OMYXOJb THIO(HU3a, IEPBUYHYIO TUMPOMY
LEHTPaJIbHON HEpBHOW CHUCTEMBI, paK MpeACTaTeIbHOM KeJe3bl, pak MOIKeNyA0YHOM KeJe3bl, pak IJI0TKH, paKk
MOYKH, PaK MPSIMOI KHIIIKH, CAPKOMY, pak KOXKH, OITyXOJIb CIIMHBI, MEIIKOKJICTOYHBIN paK KHUIIEYHUKA, PaK XKe-
nynka, T-kiaeTounyro TuM¢poMy, pak SudKa, pak IIUTOBHIHON JKENIe3bl, pak ropiia, MOYEIOJIOBOH paK, ypOTeIH-
ANbHYIO0 KapIIMHOMY, paKk MaTKH, BAarMHAJIBHBIN pak MK OMyXoib BuimsMca.

B HEeKOTOpHIX BapHaHTaX peaau3aluy H300PETCHHS PAK MPEICTABISCT COOOH TeMaTOOTHYCCKHIA PaK.

B HEekoTOpBIX BapHaHTaX pean3aliiil W300pETCHUs PaK MPEICTaBISCT COOONW MHOKECTBCHHYIO MHUCIIOMY,
ocTpeIit MuenonaHbId netiko3 (OMJI) wmn nuddy3Hyro kpynHokieTounyto B-xirerounyto mmpomy (AKKIT).

3aboneBaHus, KOTOPbIE MOTYT OBITh BBUICUCHBI C IPUMCHEHHUEM COCITUHCHUN B COOTBETCTBHH C JAHHBIM
n300peTeHneM, Takke BKIItoyaroT MY C-3aBUCHMEIC BHIIBI paka, IIPHYEM PakK CBS3aH IO MCHBIICH Mepe ¢ OJHOU
skcnpeccueit PHK myc wimu sxcnpeccueit 6enka MY C. TlamueHT MoxeT ObITh MIEHTH(GUIIUPOBAH ISl TAKOTO
JIEYeHUs C MIOMOINBI0 onpenenenus sxcnpeccnn PHK myc wim sxcnpeccun 6enka MYC B pakoBO# TKaHH WITH
KIIETKAaX.

3aboneBaHns1, KOTOPBIE MOTYT OBITh BBIJICUEHBI C IOMOIIBIO COSANHEHUH B COOTBETCTBUU C JTaHHBIM H30-
OpeTeHHeM, TakKe BKIIOYAIOT HE3JIOKAYeCTBEHHBIC NponudepaTtuBHBIe paccTpoiicTBa. [IpumMeps! mpommdepa-
TUBHBIX PAaCCTPOWCTB, KOTOPHIE MOTYT OBITH BBUICUCHBI, BKIIOYAIOT, HO 0€3 OTpaHWYCHUS UMM, TOOpOKadecT-
BEHHBIC OMTYyXOJH MATKUX TKAHCH, OITyXOJIM KOCTH, MO3Ta M OITyXOJId TI03BOHOYHHKA, OITyXOJU BEKa M OpOUTAIb-
HBIC OITYXOJIH, TPAHYJIEMY, JIMTIOMY, MCHHHIHOMBI, MHOXKECTBEHHYIO YHIOKPUHHYIO HEOIUIA3HI0, HOCOBBIC TIOJIH-
IBI, OMYXOJH TUMO(GU3a, MPOJAKTHHOMY, TOOPOKAYECTBEHHYIO BHYTPHUYCPEITHYIO THIICPTECH3UIO, CEOOPCHHBIM
Keparto3, MOJIUIIBI XKETYIKa, Y3I0BOH 300, KHCTO3HBIC HOBOOOPA30BaHMSI IO KEITYJOYHOH JKEJIe3bl, TeMaHTHOMBI,
Y3CJIKH Ha TOJIOCOBBIX CBsI3KaX, MOJUIBI U KUCTHI, 00Jie3Hb KacTieMeHa, XpOHUYECKYIO MUIOHHIAIBHYIO 00-
JIe3Hb, AePMATOPUOPOMY, BOJOCSHYIO KUCTY, ITHOTCHHYIO TPaHyJIEMy U CHHIPOM FOHOIIECKOTO MOJIHIT03a.

3aboneBaHns U COCTOSHHS, KOTOPBIE MOTYT OBITh BBEUICUYEHBI C TIOMOIIBIO COSANHEHUH B COOTBETCTBHU C
JTAaHHBIM H300pEeTeHHEeM, TakkKe BKIIOYAIOT XPOHUYECKHNE ayTOMMMYHHBIC M BOCIAJIHUTENbHBIE cocTOosIHUA. [Ipu-
Mepbl ayTOUMMYHHBIX W BOCIAIHTEIBHBIX COCTOSHHM, KOTOPBIE MOTYT OBITh BBIJICUCHBI, BKIIOYAIOT OCTPOE,
CBEPXOCTPOE WM XPOHMUECKOE OTTOPKEHNE TPAHCIUIAHTHPOBAHHBIX OPraHOB, OCTPYIO OJArpy, OCTPhIe BOCIa-
JUTEIbHBIE PEaKIUH (TaKHUe KaK OCTPBIA pEeCIHPaTOPHBIA AUCTPECC-CHHAPOM H HIIEMUI0/penepdy3noHHOE T10-
BPEXKACHHUE), O0JIC3Hh ANMCOHA, araMMarioOyIHHUMHIO, AICPITHICCKUA PUHUT, AJUICPTHIO, aJIONEIUI0, 00-
Je3Hb AJbIreliMepa, almneHIUINT, aTePOCKICPO3, ACTMY, OCTCOAPTPHT, FOBCHIIBHBIA apTPUT, TICOPUATHICCKUI
apTPUT, PCBMATOUIHBIN apTPUT, ATOMHYCCKUIA ACPMATUT, AayTOMMMYHHYIO aJOMCIHIO0, ayTOMMMYHHBIC T€MOJIH-
TUYECKUAE M TPOMOOIIMTOIICHUYCCKUEC COCTOSHHS, ayTOMMMYHHBIH THIOMUTYUTAPH3M, ayTOMMMYHHOC ITOJH-
MIaHAYJsIpHOEe 3aboneBaHue, Oonie3Hb bexuera, Oyiuie3Hble 3a00JicBaHHS KOXH, XOJCHUCTHT, XPOHHUYECKYIO
UIMOTIATHYECKYI0 TPOMOOIUTONCHHYICCKYIO MYyPIypy, XPOHHYECKOE OOCTPYKTHBHOE 3a00JICBaHHE JIETKUX
(XO3JI), muppo3 meyeHw, AereHepaTHBHOE 3a00JIeBaHWE CYCTaBOB, NEMPECCHIO, JAEPMATHT, AEPMATOMHO3HT,
9K3EeMY, SHTEPHT, PHIE(ANINUT, TACTPUTHBIA TIIOMEPYIOHEPPUT, THTAHTOKIETOUHBIN apTepuuTr, cHHApoM [ya-
macuepa, cuaapom I niteHa-bappe, ruaruBuT, 6one3ns ['pefica, THpeonauT XammMoOTO, TE€TATUT, THITOPU3NT,
BOCTIAJIUTENIbHOE 3a00JieBaHre kumedHnka (6one3ns KpoHa u HecrienmnpuIecKuil s3BEHHBIH KOJHT), BOCHAIN-
TeJIbHOE 3a00JIeBaHUE Ta3a, CHHIPOM Pa3ApaXCHHOTO KUIleuHuka, 6oye3np Kaacaku, JITIC-uHayInpOBaHHBII
SHIOTOKCHYECKHH IOK, MEHUHTUT, PACCESTHHBIA CKIePO3, MHOKapIUT, MUACTCHUIO, TPUOOBUIHBIA MHKO3, MHO-
3UT, HEPUT, OCTCOMHUECIIUT, TTAHKPEATUT, O0JIe3Hb [lapKUHCOHA, MEePUKAPANT, MEPHUIIMO3HYIO aHEMUIO, ITHCB-
MOHUIO, TICPBUYHBIA OWIMAPHBIA CKICPO3UPYIOIIUI XOJIAHTUT, Y3CIKOBHIM MOJHAPTEPHUT, NICOPHA3, PCTUHUT,
CKJICPUT, CKJIEPaJCHUT, CKIEPOJCPMHUIO, CHHYCHUT, Oone3Hs lllerpena, cerncuc, cenTHUECKUH MIOK, COJHEYHBIH
OJKOT, CHCTEMHYIO KPAaCHYIO BOJTYAHKY, OTTOPXKCHHEC TKaHU TPaHCIUIAHTaTa, THPCOUIUT, caXxapHbiid quadet I Tu-
na, cuHapoM Takasicy, ypeTpuT, YBEHT, BACKYIIUT, BACKYJIHT, BKIFOYAOIIUI THTAHTOKICTOYHBIH apTEPUUT, Bac-
KYJIUT C TIOPAXKCHUEM OPTaHOB, TAKOHM KaK TIIOMEPYJIOHE(PHUT, BUTWIINTO, TpaHyieMaTo3 BambaeHcTpeMa 1 MaK-
porioOynuHemuio Berenepa.

3aboneBaHns U COCTOSHHS, KOTOPBIE MOTYT OBITH BBEUICUYEHBI C TIOMOIIBIO COSANHEHUH B COOTBETCTBHU C
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JTAHHBIM W300pEeTEHHEM, TAaK)KEe BKIIOYAIOT 3a00JICBaHUS W COCTOSHUS, KOTOPHIC BOBICKAIOT BOCIIATHTCIBHEIC
peakyu K HHPEKIUSIM ¢ OaKTepHUsIMHU, BUPYCaMH, TPUOKAMH, ITapa3sUTaMy WIH WX TOKCHHAMH, TAaKUE KaK CEIl-
CHC, CENTHYECKII CHHAPOM, CENTHICCKHUN MIOK, SHAOTOKCHKO3, CHHAPOM CHCTEMHOTO BOCIIAIHUTEIIFHOTO OTBETA
(CCBO), cuaapoM MyJIbTHOPTAaHHON MUCHYHKIIMH, CHHAPOM TOKCHYECKOTO IIOKA, OCTPOE TOBPEXKICHHUE JIEeT-
kux, PJ/ICB (cuHIpoM paccTpoicTBa ObIXaHUS y B3POCIBIX), OCTPYIO MOYSYHYIO HETOCTATOYHOCTh, MOJIHUEHOC-
HBIM TenaTUT, 0KOTH, OCTPBIA MaHKPEaTHUT, MOCIICONEepallMOHHbIE CHHIPOMBI, CAapKOUI03, peakuuu I epkcrerime-
pa, sHIePaIUT, MUAETUT, MEHUHTUT, Maysipusi, CCBO, cBsI3aHHbIE ¢ BUPYCHBIMH WHQOEKIHUIMU, TAaKUMH Kak
TPUIIII, OTIOSCHIBAIOIINH JIMILIAN, TPOCTON T'epriec U KOPOHABUPYC.

Jpyrue 3a00yieBaHusI, KOTOPBIC MOTYT OBITh BBUICYCHBI C TTOMOIINBIO COCAMHCHHUI B COOTBETCTBUH C JaH-
HBIM U300peTeHHEM, BKIFOYAIOT BUPYCHBIC HH(EKIUU. [IpuMepsl BUPYCHBIX WHQEKIHUA, KOTOPBIC MOTYT OBITh
BBUICUCHBI, BKITIOYAIOT BUpYC JmireiiHa-bapp, Bupyc rematuta B, Bupyc rematura C, BUpycC reprieca, BUPYC
UMMYHOJC(UIINTA YSTIOBEKA, BUPYC MATUIIIOMBI YEIOBEKa, aJICHOBHPYC, OKcBupyc u npyrue JJHK Bupycs Ha
OCHOBE 3MUCcOM. [103TOMY cOeTMHEHUSI MOTYT OBITh IPUMEHEHBI JJIS JICUCHUS 3a00JICBAHUI M COCTOSHHUIA, TAKUX
Kak MH()EKIMK W PEaKTHBAIlMU MPOCTOTO Teprieca, Tepreckl ry0d, MHPEKIIMA U PCaKTHBAIUU OIIOSCHIBAIOIICTO
reprieca, BeTpsiHasl OCIIa, OTIOSCHIBAIOIIIN JINIIAH, BUPYC HAMUIOMBI 9eJ0BeKa, HeOIUIa3Hs MeHKH MaTKH, ajie-
HOBHpPYCHBIC HH(EKITIH, B TOM YHCJIE OCTPOE PECIHPAaTOpHBIE 3a00JIeBaHNE W MMOKCBUPYCHBIC HH(EKIINH, TaKHe
KaK KOpOBBSI OCTIa, HaTypalibHas OCTia M BUPYC appUKAHCKOM JIMXOpaaku CBHHEH. B 0THOM KOHKpETHOM BapH-
aHTEe peau3allii COCINHECHNS B COOTBETCTBUH C JaHHBIM M300pETeHUEM IMOKA3aHBI IS JICUCHHS BUPYCHBIX MH-
(hex1uii ManMUIOMBI YeJI0BEKa KOXKH WIIH SIUTEIHS IeHKH MaTKH.

3aboneBaHns U COCTOSHUS, KOTOPBIE MOTYT OBITH BBEUICUYEHBI C TIOMOIIBIO COSANHEHNUH B COOTBETCTBHU C
JAHHBIM W300pETEHHEM, TAKXKE BKIIOYAIOT COCTOSHUS, KOTOPHIC CBSI3aHBI C HIICMHYCCKU-pPENep(y3HOHHBIM
noBpexacHueM. [TpuMepbl Mo TOOHBIX COCTOSIHUH BKITIOYAIOT, HO 0€3 OrpaHHYCHHS UMM, COCTOSHHUS, TAKHE KaK
HHPAPKT MUOKApAa, LepeOPOBACKYIAPHYIO HIIEMHUIO0 (MHCYNBT), OCTPhIC KOPOHAPHBIC CHHAPOMBI, ITOYCUYHOE
penepdy3HOHHOE MOBPEXKICHIE, TPAHCIUTAHTAIIMIO OPTaHOB, ITYHTUPOBAHUE KOPOHAPHOU apTEePHH, POLCAYPEI
B YCJIOBHSIX HCKYCCTBEHHOTO KPOBOOOpAIICHUS M 3MOOJHIO JISTKOTO, MOYCK, MEUCHH, JKEITYA0YHO-KHIICYHOTO
TpakTa Wiv neprudepuaeckoll KOHETHOCTEH.

CoennHEeHHS B COOTBETCTBUH C TaHHBIM H300pETCHHEM TaK)Ke MIPUMEHUMEI IIPH JICYEHUH PAaCCTPOUCTB JIH-
MUAHOTO oOMeHa myTeM perymupoBanust APO-Al, Takux Kak THIIEPXOJIECTEPHHEMHS, aTEPOCKIepO3 U OOJIE3Hb
AnprreiiMepa.

CoennHEeHHS B COOTBETCTBHH C TaHHBIM M300pETEHHEM TaKXKe ITOJIC3HBI IS JIedeHUs1 (HPrOPO3HBIX COCTOS-
HUH, TAKHX KaK WIHOMATHICCKHUH JeTOYHbIN (Huopo3, GpuOpo3 moUek, mociaeonepanuoHHas CTPUKTYpa, KEJIOUI-
HOe o0Opa3oBaHue, CKIIepoaepMus U GuoOpo3 cepama.

CoelMHCHHS B COOTBETCTBUU C JaHHBIM M300pPCTCHUEM TaKKe MOTYT OBITh MPUMEHCHBI JUIS JICYCHUS O-
TAJIEMOJIOTHYCCKUX MPU3HAKOB, TAKUX KaK CyXOCTh IJIa3.

CoelMHCHHST B COOTBETCTBHH C JAHHBIM H300PETCHUEM TaK)KE€ MOTYT OBITh UCIIONB30BAHBI JUIS JICUCHHUS
3a00JIcBaHUI Cep/lla, TAKAX KaK CeplIcUHAs] HeJJOCTATOYHOCTb.

Kak mpuMeHsIoT B TaHHOM JOKYMCHTE, TCPMHH "TIPUBEICHUAEC B KOHTAKT" COOTBETCTBYET OOBCIUHCHHIO
BMECTE YKa3aHHBIX ()YHKIIMOHAILHBIX TPYII B in Vitro cucTeMe wim in vivo cucreme. Hampumep, "npusenenne
B KoHTakT" Oenka BET ¢ coennHeHneM B COOTBETCTBHM C JaHHBIM H300pPETCHHEM BKIIIOYAET BBEICHUE COCIH-
HEHHA 10 JaHHOMY M300pETCHHIO HHANBHUIYYMY HIIH MAIMEHTY, TAKOMY Kak deJoBek, nMeroremy 6emox BET,
TaKHM Xe 00pa3oM, Kak, HaIpUMep, BBOIAT COSAMHEHNE B COOTBETCTBHH C JaHHBIM HM300peTeHneM B oOpaserl,
KOTOPBIA CONEPIKHUT KISTOYHBIA WIIM OYMIIEHHBIN TIpenapart, coaepxkamuii 6emox BET.

Kak npuMeHs0T B JaHHOM JOKYMEHTE, TEPMUH "HHAUBUIYYM" WU "MAlUeHT", IpUMEHsIeMbIe B3aMO3a-
MEHIEMO, COOTBETCTBYIOT JTFOOOMY )KHBOTHOMY, B TOM YHCIIC MIICKOIIUTAIOIINM, PEAMOYTHTEIBHO MBIIIHU, KPbI-
ce, IPYTHM TPBI3YHAM, KPOJIUKaM, co0aKaM, KOIIKaM, CBHHbE, KPYITHOMY POraTOMY CKOTY, OBIIC, JIOIIASIM WA
mpUMaTaM U HanOoJee MPEAMOYTUTEIHHO JIFOISIM.

Kak mpuMeHsIoT B TaHHOM JOKYMEHTE, (pasa "TeparneBTHUCCKH d3PPEKTHBHOE KOITUUECTBO" COOTBETCTBY-
€T KOJIMYECTBY aKTHUBHOTO COCTMHEHUS WU (PapMarieBTHYECKOTO CPEJICTBA, BBI3BIBAIOIIEMY OHOIOTHYCCKHNA WA
MEIUIIUHCKIHA OTBET, KOTOPOE OOHApYKHUBAeTCAd B TKAHH, CHCTEME, )KHBOTHOM, y WHAWBHIYYMa WIH YeJIOBEKa
HCCIIeIoBaTeIeM, BETEPHHAPOM, BPadOM FUIH JPYTUM KIMHUIIICTOM.

Kak mpuMeHsIIoT B TaHHOM JOKYMEHTE, TEpMHH "NeunTh" WiH "1IedeHne" COOTBETCTBYET HHTHOMPOBAHUIO
3a0o0JeBaHMs; HATIPIMEP, HHTHOMPOBAHUIO 3a00JICBaHMS, COCTOSHIS WIH PACCTPOWCTBA Y WHANBHIYYMa, KOTO-
PBIH UCTIBITHIBACT WIIM CBUICTEIBCTBYET O MATOJOTHH WJIM CHMIITOMATHKE 3a00JEBAaHUSA, COCTOSIHUS WJIH pac-
CTpoiicTBa (T.e. yrHeTas JalbHEHIIee pa3BUTHE MATOJIOTHN /WM CUMITOMATHKN); U YMEHBIICHUIO HHTCHCHB-
HOCTH 3a00JICBaHUs; HAIIPUMED, YMEHBIIICHUIO WHTCHCUBHOCTH 3a00JICBaHMUs, COCTOSIHUS WIH PAaCCTPOHCTBA Y
WHIUBUAYYMa, KOTOPBIH UCIBITHIBACT WU JEMOHCTPHPYET MATOJIOTHIO WM CHUMITOMATHKY 3a00JCBaHUA, CO-
CTOSIHUS WJIH PacCTPOUCTBA (T.e. KYMHPOBAaHUE MATOJIOTHH /MM CUMIITOMATHKH), TAKYIO KaK YMCHBIIICHHUE Ts-
JKEeCTH 3a00JICBaHUS.

Kak npuMeHsI0T B JaHHOM JOKYMEHTEe, TEepMUH "IpeJoTBpalaTs” Win "mpeJoTBpalieHre" COOTBETCTBYET
MPEJOTBPALICHUIO 3a00JICBAaHUS;, HAIPUMED, MPEIOTBPALICHUIO 3a00JICBaHUS, COCTOSHIS WM PAacCCTPOMCTBA Y
WHIWBUAYYMa, KOTOPBIA MOXET OBITh IPEAPACIIONOKEH K 3a00JIEBaHIIO, COCTOSTHUIO MM PACCTPOMUCTBY, HO eIl
HE WCTIBITHIBAET WJIM CBUICTEIHCTBYET O MATOJIOTUH HITH CHMIITOMATHKE 3a00IeBaHus.
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KoMOnHMpOBaHHbIE CIIOCOOBI JIEYEHUS

CoequHEHHSI B COOTBETCTBUH C JITaHHBIM HM300pETEHHEM MOTYT OBITH NPHMEHEHBI B KOMOWHHPOBaHHBIX
cnoco0ax JIeYeHHUs MIPHU YCIOBUH, YTO COCIHMHEHUE B COOTBETCTBHH C JaHHBIM M300pPETCHHEM BBOIAT B COUYETA-
HHUH C IPYTHMH METOJAMH JICUCHHUS, TAKUMH KaK BBEJCHHE OIJHOTO WM OoJiee IOTOIHUTEIHHBIX TepareBTuIe-
CKUX CpencTB. J{OMONMHUTENbHBIE TEPAICBTUIECKHUE CPEICTBA, KaK IPABUIIO, IIPEICTABIIIOT OO0 0OBIYHO MPH-
MEHsSIeMBbIC IS JICYEHUS] KOHKPETHOTO COCTOSHUS, KOTOPOE MOUICKHUT JICUCHUIO. J[OTIOTHUTETbHBIE TepaneBTH-
YEeCKHe CPeICTBa MOTYT COIEpXKaTb, HAPHMEP, XMMHOTEPAIIEBTUUECKUE CPEACTBA, NMPOTHBOBOCIIAIUTEIHHEIC
CpelCcTBa, CTEPOUIBI, IMMYHOIETIPECCAHThI, a Takxke WHrHOuTOphl Ber-Abl, Flt-3, RAF, FAK u JAK-kxuna3bet
JUIs JIedeHue cBsi3aHHbIX ¢ Oenkamu BET 3a0oneBannii, pacctpoiicTB wi coctostHnid. OnHO mim Gosee 1omos-
HUTEJILHBIX ()apMaIleBTHYECKUX CPEJCTB MOTYT OBITh BBEJCHBI HALIMEHTY OHOBPEMEHHO HMIIM TIOCIIEI0BATEIIHHO.

B HexoTOpBIX BapHaHTaxX pealn3aliy N300pETeHHs COCIMHEHUS B COOTBETCTBUH C JAHHBIM M300peTEHHEM
MOT'YT OBITh IPUMEHEHBI B KOMOMHALIUH C TEPAEBTHYECKIM CPEIICTBOM, KOTOPOE HAIIEICHO Ha AITUTCHETHICCKUI
perysitop. [IpuMepsl SIMTeHeTHYECKUX PEryJsITOPOB BKIIIOYAIOT TMCTOHOBBIE JIM3WHMETHITpaHC(epasbl, THCTO-
HOBBIE aprMHUHMETHIITPaHC(Epasbl, THCTOHOBBIC JIEMETIIIA3bl, THCTOHOBBIE JICAlleTHIIa3bl, THCTOHOBBIC alleTHIIa3bl
n meturpanchepassl JJHK. MTHruOUTOpHI TMCTOHOBBIX JIalleTHIa3 BKIIIOYAIOT, HAIPHUMED, BOPUHOCTAT.

Jna nedenns paka u Opyrux nponrepaTUBHBIX 3a00JEBaHWN COSAWHEHHS B COOTBETCTBHH C TAHHBIM
n300peTeHNeM MOTYT OBITh IPUMEHEHB! B KOMOMHAIINH ¢ XUMHOTEPAIEBTUIECKUMHU CPEACTBAMH WIIH JAPYTHMHU
agTHIponupepaTHBHEIMU cpeacTBaMu. COSTUHEHNS B COOTBETCTBHH C JAHHBIM H300pPETEHHEM TaKKe MOTYT
OBITH MIPUMEHEHBI B KOMOWHAIINY C JIEKAPCTBEHHOW Tepamnuel, TakoW Kak olepanus WM JydeBas Tepamnus, Ha-
pUMep TaMMa-u3Iy9eHue, paJHoTepanys IyIKOM HEHTPOHOB, PaHOTepaHs IIyIKOM 3JICKTPOHOB, IPOTOHHAS
Tepanusi, OpaxuTepanus U CUCTEMHBIC paJMOAaKTHBHBIC M30TONBI. [IprMepsl MoAXOAAIINX XUMHOTEpareBTHYEe-
CKUX CPEJICTB BKIIIOYAIOT JIIOObIe M3 abapenukca, anbAecieiKiHa, ajJeMTy3yMada, aTiTpeTHHONHA, AJIONypH-
HOJIa, alTpeTaMHHa, aHaCTPO30JI1a, TPUOKCH/IA MBIIIbsIKA, acTiaparnHasbl, a3aluTHaIMHa, OeBannzymaba, Oexcapo-
TeHa, OneoMuIHa, 6opTe3oMOu, bopTe3omuba, Oycynbhana BHyTpUBEHHO, OycyibdaHa opaibHO, KaTyCTepoHa,
KanenuTabnHa, KapOoIulaTHHa, KapMyCTHHA, HeTyKcuMaba, XJiopaMOyIuia, IMCIUIaTHHA, KitaapruouHa, kioda-
pabuna, mukiaodochamua, nuTapabuHa, nakapOa3uHa, JAKTHHOMHUIIMHA, JajbTellapuHa HATPUS, Na3aTHHUOA,
JayHopyOHMumHa, nenntabuHa, JeHWICHKWHA, IeHWIeHKWHA TU(INTOKCA, JeKCpa3oKcaHa, JOIeTakcea, JOKCOo-
pyOuIIMHa, IPOMOCTAaHOJIOHA MTPOMTMOHATA, YKYJIN3yMada, SUpyOHIINHA, dPJIOTHHIOA, SICTPaMyCTHHA, dTOMO3UIA
(docdar, aTomo3naa, IKCeMecTana, GuirpactuMa, Gprokcypuauna, ¢iayaapadbuna, Gpropypamuia, GyaBecTpaHTa,
re¢puTnHNOA, reMIUTabuHa, reMTy3yMaba 030raMHUIliHa, TOCepelnHa aleTaTa, TUCTPEJnHA aleTaTa, HOpUTyMo-
Maba THyKceTaHa, uaapyounuHa, ndpochamuaa, IMaTHHNOA Me3niaTa, HHTeppepoHa anbda 2a, HPUHOTEKAHA,
JanaTrHUOA TUTO3MIIaTa, JICHAIWAOMUAA, JIETPO30Jia, JIEHKOBOPHHA, JICYIIPOJIUIa aleTara, JeBaMH30I1a, JIOMY-
CTHHA, MEXJIOpeTaMrHa, MErecTpolia anerara, MeidanaHa, MEpKanTonypruHa, METOTpeKcara, MeToKcaneHa, My-
tomunyHa C, MUTOTaHa, MUTOKCAaHTPOHA, HAHJIPOJIOHAa (DEHIIPONIMOHATA, HelapabuHa, HodeTyMoMada, OKCcaH-
TUTATHHA, TAKIUTAKCea, TAMUAIPOHATA, MTAHUTYMyMa0a, maraciaprasbl, MrGuirpacTuMa, meMeTpeKce1a JUHAT-
pusi, TICHTOCTATHHA, MUMOOPOMAaHa, IUIMKAMUIIMHA, MPOKapOa3WHA, XWHAKPHHA, pacOypUKa3el, pUTyKcuMmaOa,
pykconutuHMOa, copadennba, CTPENTO30NMHA, CYHUTHHHOA, CYHUTHHHOA MajieaTa, TAMOKCHU(EHa, TEMO30JI0-
MU/Ia, TCHATIO3H/Ia, TECTOIAKTOHA, TATHOMHUAA, THOTYaHHHA, THOTEIa, TOMOTeKaHa, TOpeMUu(eHa, TO3UTyMOMa-
0a, TpacTy3ymaba, TpeTHHOWHA, ypaMyCTHHA, BAIPyOUITMHA, BUHOIACTHHA, BUHKPUCTHHA, BUHOPEJIONHA, BOPH-
HOCTaTa U 30JIeIpoHaTa.

Jna nedenns paka u Opyrux nponrepaTUBHBIX 3a00JEBaHWN COSAWHEHHWS B COOTBETCTBHH C TAaHHBIM
M300peTEHNEM MOTYT OBITh IPUMEHEHBI B KOMOMHAIIMH C PYKCOITUTUHAOOM.

Jlist iedeHust ayTOMMMYHHBIX HJIM BOCIIJIMTEIIBHBIX COCTOSIHUM COCJMHEHHE B COOTBETCTBUH C JaHHBIM
M300pETEeHNEM MOXKET OBITH BBEICHO B KOMOMHAIIMM C KOPTUKOCTEPOUJIOM, TAaKUM KaK TPHUAMIIMHOJIOH, JeKca-
MeTa30H, (pIFOOIMHOIIOH, KOPTHU30H, TPEJHU30JIOH WK (IIyMETOJIOH.

Jlist iedeHuss ayTOMMMYHHBIX HJIM BOCIIJIMTEIIBHBIX COCTOSIHUM COCJMHEHHE B COOTBETCTBUH C JaHHBIM
M300peTEeHNEM MOXET OBbITh BBEJICHO B KOMOMHAIMH ¢ HMMYHOJICTIPECCAHTOM, TAKUM Kak (DIyOI[MHOJIOH aneTo-
au (Retisert®), pumekcomon (AL-2178, Vexol, Alcon) nnu nuxitocniopus (Restasis®).

Jlist nedeHnst ayTOMMMYHHBIX WIIM BOCTIQJIMTEIILHBIX COCTOSIHUM, COEIMHEHHE B COOTBETCTBHU C JAHHBIM
N300peTEeHNEM MOXET OBITh BBEJECHO B KOMOMHAIIMM C OJUH WIN OOJiee JOTOJHUTEIBHBIMHA CPEACTBAMH, BbI-
opannsiMu 3 Dehydrex™ (Holles Labs), Civamide (Opko), ruanmyponara Hatpus (Vismed, Lantibio/TRB Che-
media), muknocniopuHa (ST-603, Sirion Therapeutics), ARG101 (T) (tecroctepon, Argentis), AGR1012 (P)
(Argentis), skabera Hatpus (Senju-Ista), redapnara (Santen), 15-(S)-THIPOKCHIHKO3aTETPACHOBOW KHCIIOTHI
(15(S)-HETE), ueBumenuna, noxcuiukinmnaa (ALTY-0501, Alacrity), MunonukinHa, iDestrin™ (NP50301, Nas-
cent Pharmaceuticals), nmukmocopuaa A (Nova22007, Novagali), okcurerpamukinaa (Duramycin, MOLI1901,
Lantibio), CF101 (28S,3S,4R,5R)-3,4-nurunpokcu-5-[6-[(3-foadennn)meTunaMuHo |mypuH-9-mi|-N-MeTh-
okconaH-2-kapbamuia, Can-Fite Biopharma), Boknocropuna (LX212 nmm LX214, Lux Biosciences), ARG103
(Agentis), RX-10045 (cuntermueckuii aHayior pecoiBuHa, Resolvyx), DYN15 (Dyanmis Therapeutics), puBor-
murtazona (DEO11, Daiichi Sanko), TB4 (RegeneRx), OPH-01 (Ophtalmis Monaco), PCS101 (Pericor Science),
REV1-31 (Evolutec), Lacritin (Senju), pedbamunmaa (Otsuka-Novartis), OT-551 (Othera), PAI-2 (University of
Pennsylvania and Temple University), nuiokapnusa, Takpoaumyca, nuMekpoiarumyca (AMS981, Novartis), 11o-
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TenpegHosa TaboHaTa, puTyKcuMaba, aukBagocoina terpanarpus (INS365, Inspire), KLS-0611 (Kissei Phar-
maceuticals), IernaposNuaHIpOCTepOHa, aHaKUHpa, 3dannzymadba, MUKodeHosITa HaTpus, stanepuenta (Em-
brel®), rugpokcuxiopoxuna, NGX267 (TorreyPines Therapeutics) win TanuaomMuna.

B HEKOTOpBIX BapHaHTaxX peann3aluy H300pEeTeHNs COeTMHEHIE B COOTBETCTBHH C JAHHBIM H300pETCHHEM
MOTYT OBITh BBEJICHBI B KOMOMHAIINY C OJTHUM WIIH 0oJiee CpeICTBAaMH, BHIOPAHHBIMH M3 aHTHOUOTHYECKUX, MPO-
TUBOBHPYCHBIX, POTUBOTPHOKOBEIX, 00€300IMBAIONIIX, IPOTHBOBOCHIAIIUTEIBHBIX CPENICTB, B TOM YHCJIE CTe-
POUIHBIX M HECTEPOHUITHBIX ITPOTHBOBOCIAJIHMTENBHBIX CPEACTB M NPOTHBOATUICPTHUECKUX CPencTB. [Ipumepst
MOIXOIAIINX JIEKAPCTBEHHBIX CPEACTB BKIIOYAIOT aMUHOTIIMKO3M/IBI, TaKMe KaK aMHKAI[IH, TeHTaMHINH, TOO-
PaMHILIIH, CTPEIITOMUINH, HETHJIMHUINH U KaHAMHLINH; (TOPXUHOIOHBI, TAKHE KaK IMUIIPOQIOKCAIINH, HOP(IIOK-
caryH, oQIIoKcaIuH, TpoBadIOoKCaIHH, JTOMEQIOKCAIINH, JEeBOQIIOKCAIIMH U SHOKCAIIMH; HAaQTUPHUINH; CYITb(O-
HAMHUJIBL; MTOJUMUKCHH; XJIOpaM()EHHUKOT, HEOMHIIMH; MapaMOMHUIIMH; KOJHCTHUMETAT, OalluTpaIiH; BaHKOMHU-
IIVH; TETPALMKINHBL, pudaMIiH U ero npousBoaHsle ("prudaMnuHb"); HUKIOCEPUH; OeTa-TaKTambl; nedanoc-
MOPHHBI; aM(OTEPUIIMHBL; (ITyKOHA30JT; (IIyHUTO3UH; HATAMHUIWH; MUKOHA30J; KETOKOHA30JI; KOPTUKOCTEPOU-
Ibl; nukinodenak; Guypounpoden; keropoiak; cynpodeH; XpoMOJMH; JOoJ0KcaMua; jJeBokabacTuH; Hadazo-
JIVH; aHTA30JIMH; ()CHUPAMUH; WA AHTUOMOTHK TPYIIIEI a3aJIH]IOB.

Jpyrue mpuMmepsl CpeicTB, ¢ OTHUM WM Oojiee U3 KOTOPHIX MPEUIOKCHHOE COCIHMHEHHUE TAKKe MOXKET
OBITH 00BEIMHEHO, BKITIOYAIOT JICUEHUE B CiTydae 00Jie3HH AJbIreiiMepa, Takoe Kak JOHETEe3 W U PUBACTHTMUH;
nedeHne B ciaydae 6osesnu [lapkuHcoHa, Takoe kak L-DOPA/kapOuaomna, 3HTaKanoH, pOMUHUPOI, TTPAMHUIICK-
coJ1, OPOMKPHIITHH, NEPTroNH, TPUTEKCH(EHUINT M aMaHTaAWH; CPEICTBO ISl JICUCHHSI PACCESTHHOTO CKJIEpO3a
(PC), Takoe kak Gera-nHTepdepoH (Hanpumep, Avonex® u Rebif®), anerar natupamepa 1 MUTOKCAaHTPOH; JIe-
YEHHE B CIIydae acTMBI, TaKOo€ KakK alOyTeposl U MOHTEIYKACT; CPEICTBO UL JICUCHHS IN30(PPEHIH, TaKOe KaK
3HUIIPEKCca, PUCHepAall, CEPOKBEIh U TallONEPHUI0N; MPOTHBOBOCIAIUTEIBHOE CPEICTBO, TAKOE KaK KOPTUKOCTE-
powmI, TaKO# Kak JIekcameTa3oH wiH npenau3onion, ®HO-6mokarop, MJI-1 RA, azaTuonpun, mukinodochamun u
cynb(acana3ut; IMMYHOMOIYJIUPYIOIIEE CPEICTBO, B TOM YHCJIE MMMYHOZEIIPECCAHTHI, TaKHe KaK IHKIJIOCIO-
PHH, TaKpoJIMMYC, palaMHUIMH, MUKO(QEHONIATa MO(peTwI, MHTepPEepOH, KOPTHKOCTEpOH, IHKIopochamu,
a3aTHOIIPUH U cyibdacana3uH; HeHpoTpoduueckuii GpakTop, TAKOH KaKk HHTHOUTOP alleTHIIXOJIIMHICTEPasbl, HH-
ruourop MAO, narepdhepoH, TPOTHBOCYAOPOKHOE CPEACTBO, OJIOKATOP MOHHOTO KaHalla, PHITY30J1 HIIH CPEICT-
BO MpOTHB 00J1e3HU [TapKUHCOHA; CPEeNCTBO IS JICUSHHUS CEPACYHO-COCYANCTHIX 3a00JIeBaHMi, Takoe Kak OeTa-
osoxkarop, maruoutop ACE, nuypeTuk, HUTpaT, 0J0KaTop KaabIIMEBBIX KAHAIOB MU CTATHH; CPEACTBO IS Jie-
YyeHHs 3a00JICBaHNI MEUCHH, TaKOe KaK KOPTHKOCTEPOU/I, XOJIECTHPAMIH, HHTEP(PEPOH U aHTUBUPYCHOE CPEAICT-
BO; CPEICTBO UIS JICYEHUS PAaCCTPOMCTB KPOBH, TAKOE KaK KOPTHKOCTEPOU, IIPOTHBOJICHKEMUIECKOE CPEIICTBO
wi (HakTop POCTa; WM CPEACTBO UIA JICYCHUS MMMYHOJOTHMYECKHX HEIOCTaTOYHOCTEH, TAKMX KaK ramma-
TJIOOYJIHH.

B HexOTOpBIX BapuaHTax peann3aiii H300peTeHUs COeINHEHHS B COOTBETCTBUH C JAHHBIM H300peTeHUEM
BBOJAIT B COYETAHUHU C MHTHOUTOPOM SIHyC-KMHA3bl (HalpUMep, PyKCONIMTHHIOA, ToQanuTrHIOa, OapUIIUTHHN-
6a, CYT387, GLPG0634, necrayprunn6a, nmakputuanba, TG101348 wim cenektuBHOrO MHTHOMTOpa SIHYC-
KWHAa3bl), THTHOMTOPOB Pim-KuHa3bI (BKIIIOYast HHTHOUTOPE! ogHOro MinH 6osnee n3 PIM1, PIM2 u PIM3), unru-
outopoB PI3-kunazpl, B Tom uncie PI3K-nenbra cenekTHBHBIX MHTHOMTOPOB M MHrHOuTOopoB PI3K mmpoxoro
criekTpa aeicTBus), MHTHOUTOpoB MEK, MHrHOMTOPOB UKITMH3aBUCUMOW KHHA3EI, HHTHOUTOPOB b-RAF, nHTH-
o6utopoB mTOR, narnbutopoB nporeocom (Hanpumep, 6oprezomud, kapdmzomnd), HDAC-uarnburoposn (Ha-
mpuMep, TaHoOMHOCcTaTa, BopuHOcTaTa), maruoutopos JJHK-meTunrpancdepassl, nekcameTaszona, Meidaiana u
MMMYHOMOZYTISITOPOB (TaKWX, KaK JCHOIUAOMHU] M IOMAJIHIOMHL).

Cocras, nekapcTBeHHBIE (HOPMBI U BBEICHHE

[Ipu mprMeHEeHHN B KadecTBE (apMameBTHUECKUX CPEIACTB COCIUHEHHS B COOTBETCTBHH C HACTOSIINM
M300peTeHNEM MOTYT OBITh BBEACHHI B hopMe PapManeBTHISCKUX KOMIIO3UIMA. DTH KOMITO3UITUH MOTYT OBITh
MOJIY4EeHBI CHOCOOOM, XOpOIIO HM3BECTHBIM B (hapMaleBTHYECKOW 00JacTH TEXHHKH, U MOTYT OBITh BBEICHBI
Pa3NUYHBIMH IIyTSAMH, B 3aBUCHMOCTH OT TOTO, SIBJISIETCSI JIN HEOOXOANMOE JI€UeHHE MECTHBIM MJIM CUCTEMHBIM,
Y OT IUIOIIA/H, KOTOpas MOJUIeKUT 00padoTKe. BBeneHre MoxkeT ObITh HAPY>KHBIM (B TOM YHCIIE TPaHCAEPMaIb-
HBIM, JMUIECPMaAIBLHBIM, O(TAaIbMOJOIMYECKUM M Ha CIM3UCTHIE 00OJIOYKH, BKIIOYAs MHTpaHa3aJbHBIH, Baru-
HAIILHBIA M PEKTANBHBIN OTITYCK), HHTAIAIMOHHBIM (HAIIPUMEp, C MIOMOIIBIO BIBIXaHUS W BAYBaHHS MOPOII-
KOB WJI a3pO30JICH, B TOM YHCIIE C TIOMOIIBIO PacIbUINTENs; BHYTPUTpaxealbHbIM WM HHTPaHa3albHBIM), T1e-
pOpasbHBIM WM TapeHTepalbHBIM. [lapeHTepansHOe BBeIeHHE BKIIIOYAIOT BHYTPHUBEHHOE, BHYTPHAPTEPHAIIh-
HOE, TIOJIKO’KHOE, BHYTPUOPIOIIMHHOE, BHYTPUMBIIICYHOE WM HHBEKIUIO MIIH HH(Y3UIO; WIN BHYTPHUIEPEITHOE,
HampuMep, MHTpAaTEeKaTbHOE WM MHTPABCHTPUKYISAPHOE BBeAeHHe. llapeHTepanbHOE BBEZEHHE MOXET OBITh
OCYILIECTBIICHO B (OpPME SAMHUIHON OOIIOCHOM MO3BI, HIIM MOXKET OBITh OCYIIECTBICHO, HAIPUMEp, ITyTEM He-
npepsIBHOTO Tiepdy3nonHoro Hacoca. dapmaneBTHUECKHE KOMITO3HUIIMKA W COCTaBBI JUII MECTHOTO BBEACHUS
MOTYT BKIIIOYATh TPaHCAEPMaJbHbIEC IIACTHIPH, Ma3H, JIOCHOHBI, KPEMBI, T€JIH, KaIlli, CYIIIO3UTOPHH, a3PO30JIH,
pactBopb! ¥ nopomky. OObIUHbIE (hapMaleBTHYECKHE HOCUTEIN HA BOJHOM, IIOPOIIKOBON MIIM MacistHOW OCHO-
BaX, 3a'yCTUTEIIN U TOMY MOJAO0OHOE MOTYT OBITh HEOOXOJMMBIMH MU JKEJIATEIbHBIMHU.

N3obpeTenne Taxke BKIIOYAaET GapMalieBTUUECKHE KOMITO3HIIMH, KOTOPBIE COJEpKaT B KadyecTBE aKTHB-
HOTO MHTPEIMEHTa COSJIMHEHNE B COOTBETCTBUH C JJAHHBIM M300pETEHHEM WM ero (hapManeBTHYECKH IPHEM-
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JIEMYIO COJIb, B KOMOWHAITMH C OJHHUM MU Ooyiee (papMaleBTHUCCKU MPUEMIEMbIMA HOCHTEISIMHU (BCIIOMOTa-
TENBHBIMU CPEJCTBaMH). B HEKOTOPHIX BapHaHTaX peau3allii U300PCTCHUS KOMITO3UIIHS SIBIISCTCS TTOAXOIs-
el UId Hapy»XKHOTO puMeHeHUs. [Ipn U3roToBIEHNH KOMITO3UIIMK B COOTBETCTBHH C JaHHBIM H300peTeHUEM,
AKTUBHBIN WHTPEIUCHT OOBIYHO CMEIIHUBAIOT CO BCIIOMOTATEIbHBIM CPEACTBOM, pa30aBIsSIOT BCIIOMOTATEIEHBIM
CPEICTBOM I 3aKJII0YAIOT B MOJOOHEIN HOCHTENb, B (hopMe, HarmpuMep, Karcyisl, caime, B OyMary win Jpyrou
KoHTelHep. [Ipu ycimoBuH, YTO BCIIOMOTATENBHOE CPEACTBO CIY)KUT pa30aBUTENIEM, OHO MOXET OBITH TBEPIBIM,
MOy TBEPABIM HIIH KHUIKHM MaTEPHATIOM, KOTOPBIH AEWCTBYET KaK HAIllOJHHUTENb, HOCUTEIh WIH Cpefia s aK-
THBHOTO MHTpenueHTa. TakuM 00pa3oM, KOMITO3UIIMK MOTYT OBITh B (popMe TaOJIETOK, MMUJIOJb, TIOPOIIKOB, Jie-
THenieK, camie, 00JaToK, HITUKCHPOB, CYCIEH3UH, AIMYJIBCHH, PacTBOPOB, CHPOIIOB, a3po30Jei (B BUIE TBEPIOTO
BEIIIECTBA WU B KHUIKOW Cpeje), Ma3eil, comepxammx, Hanpumep, 1o 10% mo mMacce akTHBHOTO COCIUHCHHS,
MSTKHX U TBEPJABIX XKEIATHHOBBIX KAICYJI, CYIIIO3UTOPUEB, CTCPUIILHBIX PACTBOPOB JUISI MHBEKIUN U CTEPHIBHO
YIaKOBaHHBIX MTOPOIIKOB.

[pu noyyeHUN KOMIO3UIIMK aKTUBHOE COCIHECHUE MOYKET OBITh M3MEITBUCHO JJIsl 00CCIICUCHHSI COOTBETCT-
BYIOIIIETO pa3Mepa YacTHIl Iepe]] 00beTUHEHHEM C JPYTHMHU HHTPETUCHTaMU. ECIi akTHBHOE COSTUHECHUE SIBIISCT-
Cs TIO CYIIIECTBY HEPaCTBOPUMBIM, OHO MOYKET OBITh M3MEJIBUEHO J0 pazMmepa dacTuil Mmenee yeM 200 mem. Ecim
aKTUBHOE COCTUHEHHUE SBISICTCS MO CYIIECTBY PACTBOPHMEIM B BOJE, pa3Mep YAaCTHI] MOXKET PEerylnpoBaThCA
MyTeM HM3MENbYCHHS JJIs1 00eCreueHHs 10 CYIIEeCTBY PaBHOMEPHOTO paclpelesIeHIs B KOMITO3UIINH, HalpuMep
oxoJo 40 merr.

CoennHeHNE B COOTBETCTBUH C JaHHBIM N300peTeHHEM MOXKET OBITh H3MEIBUEHO C MPUMEHEHHEM H3BECT-
HBIX TIPOLIEAYP TTOMOJIA, TAKMX KaK BIIQYKHBIM Pa3MoJI C IIOIyYeHHEM pa3Mepa YacTHII, OIXOAANIINX I (OpMU-
poBaHUs TaOJCTOK W JJIA IPYTUX THIIOB IpernaparoB. MemkomucrnepcHeie (B (opMe HAHOYACTHUI]) TperapaThl
COCJIMHCHUH B COOTBETCTBHU C JAHHBIM H300PETCHHUEM MOTYT OBITh MOJYYCHBI CIIOCOOAMH, U3BECTHHIMU B JIaH-
HOHM 00J1aCTH TEXHUKH, HAIPUMEP CM. MeXIyHapoaHyo 3asBky Ne WO 2002/000196.

HexoTtopbie mpuMepsl OIXOISAIIMX BCIIOMOTATeIbHBIX CPEJCTB BKIIFOYAIOT JIAKTO3Y, AEKCTPO3Y, CaXxapo3y,
COpOUT, MAHHUT, KpaXMaJIbl, aKallUIO apaBUHUCKYIO, (pocdar KambIws, aTbrUHATHI, TPAraKaHT, )KEeJIaTHH, CHIHKAT
KaJbIXs, MAKPOKPHUCTAIUIMICCKYIO IEJITION03Y, MOIMBHHWIMHAPPOINIOH, EJUTI0NI03y, BOIY, CHPOI W METHII-
nemtroso3y. CocTaBel MOTYT JONOJIHHUTENFHO BKIIFOYATh CMAa3bIBAIOIINE CPEICTBA, TaKME KaK TallbK, cTeapar
MarHusl 1 MHHEPaJIbHOE MAcio; CMavyMBaIOMINe CPEICTBA; IMYIBTUPYIOMINE U CYCICHIUPYIOIINE CPEACTBA; KOH-
CEpBaHTHI, TAKHE KaK METWJI- U MPONMITUAPOKCH-0EH30aThl; TIOACIACTUTENH; U apoMaTu3aTopsl. KoMmosunnu B
COOTBETCTBUU C JAHHBIM H300pETEHUEM MOTYT OBITh COCTABIIEHBI TAKMM 00pa3oM, 4ToObI 00eCTIeUnTh OBICTPOE,
JUTATENIFHOE WIIM 3aMeJICHHOE BBICBOOOXKIICHHE aKTHBHOTO MHTPEIMEHTA ITOCIe BBEICHUS MALMCHTY C IpHUMe-
HCHHEM TPOLCAYP, U3BECTHBIX B TAHHOH OOACTH TEXHUKH.

Komnozuiuu MOryT OBITH COCTABJICHBI B CTAHIAPTHOW JICKAPCTBEHHOH (hopMe, Kaxkaasi JO3HPOBKA COIep-
KUT 0T okosio 5 a0 okoso 1000 mr (1 r), yame ot okoso 100 mMr g0 okosno 500 Mr aKTMBHOTO WHIPEIUECHTA.
TepMmun "cTaHmapTHBIC JEKAPCTBCHHBIC (OPMBI" COOTBETCTBYET (PU3MUYCCKU IUCKPETHBIM CAWHUIIAM, TPUTO-
HBIM B Ka4eCTBE CIUHUYHBIX JO3UPOBKHU JUIS YEJIOBEKA M APYTHUX MICKOMHUTAIOIINX, MIPUYEM KaKAas CTaHIapT-
Hasl JICKapCTBEeHHAs (hopMa COAEPIKUT 3apaHee ONPEICICHHOE KOIMISCTBO aKTUBHOTO MaTepHalia, pAaCCUUTAHHOE
Ha TIOJIy9eHHUE JKeTaeMOro TeparneBTHIecKoro 3dekra, B COYCTaHUH C MMOAXOISIIINM (apMaIleBTUICCKIM BCIIO-
MOTaTEIHHBIM CPEIICTBOM.

AKTHUBHOE COCTMHEHHE MOXET OBITh 3(h()EeKTUBHBIM B IIMPOKOM JIHAMAa30HE JTO3UPOBOK, U €T0, KaK IpaBH-
710, BBOJAT B (hapMarieBTHIECKH 3PGeKTHBHOM KojiudecTBe. ClieyeT MoHUMaTh, OJTHAKO, 9TO (PaKTHUECKH BBO-
JIUMOE KOJIMYECTBO COSAWHEHHS OOBIYHO OYAET OMpEeIeNAThCS JeJallliM BPadoM B COOTBETCTBHUHU C COOTBETCT-
BYIOIIUMH OOCTOSATEIIECTBAMHE, B TOM YHCIIC COCTOSIHHEM, ITOJUICKAIIUM JICUCHHUIO, BEIOPAHHBIM CIIOCOOOM BBE-
JICHHSI, KOHKPETHBIM BBOJAMMEBIM COCIAWHCHHEM, BO3PACTOM, MAcCOil M peakiuedl MHIUBUIYaTbHOTO MAIHCHTA,
TSKECTHIO CHMIITOMOB Y MAIUEHTa ¥ TOMY ITOI00HBIM.

JIns mosrydeHus TBEPABIX KOMITO3HIINM, TAKMX KaK TaOJIeTKH, OCHOBHON aKTUBHBIN WHTPEIUCHT CMCIIUBA-
10T ¢ (hapMaIleBTUYECKUM BCIIOMOTaTEIBHBIM CPEACTBOM JJIsi 00pa30BaHUS TBEPIOW KOMITO3UIIMU IO TPUIAAHUS
eil nexkapcTBeHHON (DOPMBI, KOTOpasi COAEPKUT OTHOPOIHYIO CMECh COCIAMHEHHS 10 AaHHOMY H300peTeHHIO.
IIpu cchuTke Ha yKa3aHHbIE KOMITO3UIMU O MPHUIAHHUS MM JISKapCTBEHHOH (POPMBI KaK TOMOT€HHBIM, aKTUBHBII
MHTPEIUCHT OOBIYHO PacCpPeIOTOUYEH PABHOMEPHO 10 BCeH KOMITO3UIIMK TaKUM 00pa3oM, 4TO KOMITO3UITHS MO-
JKET OBITH JIETKO pa3JielieHa Ha OJMHAKOBO 3 (EKTHBHEBIC CTaHIAPTHHIE JIEKapCTBEHHBIE (OPMBI, TaKHE KaK Tao-
JIETKH, MTATIONN U KalCyJbl. YKa3aHHYIO TBEPIYI0 KOMITO3UIMIO 10 MPUIAHUS i JeKapCTBEHHOW (OPMEI 3aTEM
pa3memnsAoT Ha CTaHAAPTHBIC JICKAPCTBEHHBIC (POPMBI ONMMCAHHOTO BBIIIE THIA, KOTOPBIE COAEpPKAT OT, HAIPH-
Mep, okouo 0,1 mo okono 1000 MT akKTHBHOTO MHTPEAUCHTA TI0 JAaHHOMY H300pETSHHUIO.

TabneTku WK MIJTFONIA 110 TAHHOMY HU300PETCHHIO MOTYT OBITh TOKPBITHI MU COCTABICHBI MHBIM CIIOCO-
00M, 11 TOTO, YTOOBI 00ECTICUYUTH JICKAPCTBEHHYIO (POPMY, MOIy4Yasl MPEHUMYIIECTBO MPOJOHTUPOBAHHOTO JCH-
ctBusl. Hammpumep, TabeTka WIH MUTFONIST MOXKET COJCPKATh BHYTPCHHUI W BHEIIHUI KOMIIOHEHT JO3HPOBKH,
MpUYeM MOCIeAHUN uMeeT GopMy 000JOYKH HAJ MEPBBIM. J[Ba KOMIIOHEHTa MOTYT OBITh Pa3leIICHBI YHTEPOCO-
JFOOWIBHBIM CJIOEM, KOTOPBIH CIYXKHT JJIS TOTO, YTOOBI MPOTHBOCTOSAThH PA3pYIICHUIO B JKEITYIKE U MO3BOJIUTH
BHYTPCHHEMY KOMIIOHCHTY MPOXOJNUTh HHTAKTHBIM B JIBCHAAIATHIICPCTHYIO KHIIKY WA 3aJCPIKATHCS MPH BbI-
cBOOOXKAEeHUH. 171 TaKUX KUIIEYHBIX CJIOEB MM HMOKPBITHH MOTYT OBITH MPUMEHEHO MHOXKECTBO MAaTEPHAJIOB,
TaKkye MaTepHaJIbl BKIIIOYAIOT PSAJ MOJIMMEPHBIX KHCIOT U CMECEH IMOJMMEPHBIX KHUCIIOT C TAKUMHU MaTepHalaMiu
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KaK MIeJUIAK, [ICTWIOBBIA CIIUPT U alleTaT [IEJUTIOIO3bL.

YKunkue Gpopmbl, B KOTOPHIX COSAMHEHHS ¥ KOMITO3UIIMY M0 TaHHOMY M300PETEHUIO MOTYT OBITh BKITFOUC-
HBI JJIs1 BBEACHHUS TMEPOPATBFHO WM C TIOMOIIBI0 MHBEKINH, BKIIOYAIOT BOJHBIE PAaCTBOPHI, COOTBETCTBYIOIINM
00pa3oM apoMaTH3HPOBAHHBIE CHPOIIBI, BOAHBIC MM MAacCISHBIC CYCIICH3MH M apOMaTU3UPOBAHHEBIC AMYIBCUU C
MUIIEBBIMA MAaclaMHi, TAKAMH KaK XJIOTIKOBOE Macjo, KYH)KyTHOE Maclio, KOKOCOBOE MAacjo WM apaxmcoBOE
MacIIo, a TaKXKe MUKCHPHI H aHAJIOTHYHBIE (hapMaIleBTHYECKIE HATIOTHATEIH.

Komnozurun s vHTaIsImuy Wik HHCYQGIIAIINN BKIIOYAIOT PACTBOPHI U CYCIIEH3WH B (hapMalleBTHICCKH
MPUEMIIEMBIX, BOJHBIX FUIH OPTaHHYECKHUX PACTBOPHTEISIX WIM MX CMECH M MOPOIIKH. JKHUIKWE WIN TBEpIbIe
KOMITO3UITUH MOTYT COJCPIKAThH MOIXOASIINE (papMaIleBTUICCKA MPUEMIIEMbIC BCIIOMOTaTEIbHBIC CPEICTBA, KaK
OIKCAHO BHINIC. B HEKOTOPHIX BapHaHTaX pealH3aldd U300pPETCHHsI KOMITO3UIIMU BBOAAT Yepe3 POTOBON WU
HOCOBOU JBIXaTEIBHBIA MyTh JUISI MECTHOTO MJIH CUCTEMHOTO 3ddekra. KoMmo3uuum MoryT ObITh pacIBUICHBI C
NPUMEHCHHUEM WHEPTHBIX Ta30B. PacibUIeHHBIC PACTBOPHI MOXHO BIIBIXaTh HEMOCPEICTBCHHO U3 PACIBUISIONIC-
TO YCTPOWCTBA WJIM PACHBUIIIONICE YCTPOUCTBO MOXKET OBITH NMPUCOCAWHCHO K TAMIIOHY JIMIICBONW MAaCKU HITH
JIBIXaTeILHOMY aIlapaTy ¢ MepeMEKaIONIMMCs MOJIOKUTEIBHBIM JaBiicHueM. KoMIo3unuy B BHIE PacTBOpa,
CYCIICH3MH WJIH TOPOIIKa MOTYT OBITH BBEICHBI NIEPOPATHHO WM WHTPAHA3aJIBHO U3 YCTPOMCTB, KOTOPHIE 10C-
TaBJISTIOT KOMITO3UITIH COOTBETCTBYIOIIUM CITIOCOOOM.

Komnozumun s MECTHOTO IPUMEHEHHSI MOTYT COZIEp KaTh OAWH WM Oosiee 0OBIYHBIX HOcHTeNel. B He-
KOTOPBIX BapHaHTaX pealn3allii U300pETEHUS Ma3d MOTYT COJIEPKaTh BOMY M OJHMH WIH Oojee TUAPOPOOHBIX
HOCHUTEJICH, BRIOPAHHBIX M3, HANIPUMED, KUAKOTO MapaduHa, MPOCTOr0 aJKHUIOBOTO 3(Hupa MOTHOKCHITHIICHA,
MPOTHIICHTIIMKOIIA, OEJI0T0 Ba3elrHa U TOMY ogo0Horo. KoMmo3uun HocuTene KpeMOB MOTYT OBITH OCHOBA-
HBI Ha BOJIC B KOMOMHAIIUH C TIIMICPUHOM H OJHOM WK 00Jiee NPYruX KOMIIOHEHTOB, HAIIPUMED TIHIICPHHMO-
HocTeapaToM, PEG-TmuIiepuHMOHOCTEapaToM U HETHIICTCAPHIOBEIM CITUPTOM. ['ei MOTYT OBITH COCTABIICHEI C
MPUMEHEHHUEM H30IPOIHIOBOTO CIHPTA W BOJBI COOTBETCTBCHHO B KOMOWHAIIMU C JAPYTHMMU KOMITOHCHTAMH,
TaKUMU KaK, HallpUMeEp, TIHLIEPHH, THIPOKCUITHIILEILTION03a H TOMY 1Mo1I00HOE. B HEKOTOpPHIX BapuaHTaX pea-
JU3aIMKA W300PETCHUS COCTABBI Ui HAPYXKHOTO MPUMEHCHHs COJCpXkAaT MO0 MeHbIueld mepe okoino 0,1, mo
MeHbIe Mepe okoio 0,25, mo MeHbInel Mepe okoio 0,5, Mo MeHbIel Mepe OKoJIo 1, IO MEHBIIEH Mepe OKOJIO
2 Wiy 1o MeHbIIeH Mepe 0Kono 5 Mac.% COeIMHEHUSI B COOTBETCTBUH C JaHHBIM M300pereHneM. COoCTaBhl i
HapYXHOTO TIPUMEHEHUSI MOTYT OBITh COOTBETCTBYIOIIMM 00pa3oM yIakoBaHbI B TyOax, Hampumep 100 r, koTo-
pBIE SBIAIOTCS HEOOS3aTENBHO CBA3aHHBIMU C MHCTPYKIIMSMHE [UIS JICUSHHS OTAEIBHOTO CHMIITOMA, HAallpHMEp
TICOpHa3a WX APYTOro KOXKHOTO 3a00IeBaHus.

KommaecTBo coenuHeHUs WM KOMITO3UIIMH, BBOAMMOE MAIMEHTY, OyJeT MEHATHCS B 3aBUCUMOCTH OT TO-
T0, YTO BBOJIAT, OT IIEJIM BBEICHUS, TAKOHM KakK MpOQHIAKTHKA WK JICUYCHHE, COCTOSHUS TalMeHTa, crioco0a BBe-
JICHHUS ¥ TOMY TOA00HOTO. [IpH TepaneBTHYSCKUX MPUMEHEHHSIX KOMIIO3HIIMU MOTYT OBITH BBEJICHBI MAI[UCHTY,
YK€ CTpaJarIeMy OT 3a00JIeBaHus, B KOJIMIECCTBE, JOCTATOYHOM JUIS JICUCHUS, FITU IO MEHBIICH Mepe Ui TO-
r0, YTOOBI YACTUYHO OCTAHOBUTH CHMIITOMBI 3a00JICBAHUS U €r0 OCIOKHEHU. DPPEKTHBHBIC 03Bl OYAYT 3aBU-
CETh OT 3a00JICBaHMUsA, COCTOSIHUS, KOTOPOE JIEUaT, a TAKXKE PEIICHU JIeYallero Bpadya, B 3aBUCHMOCTH OT TaKUX
(hakTOpPOB KaK TSHKECTh 3a00JICBaHMSI, BO3PACT, Macca, 00Iee COCTOSHHE MallueHTa U TOMY OI00HOE.

Kommnozuium, BBOAUMBIE TTAIIUEHTY, MOTYT OBITH B (popMe (apMarieBTHIECKUX KOMITO3UIINN, OMHCaHHBIX
BBIIIIE. YKa3aHHBIE KOMITO3WIIUH MOTYT OBITh CTEPIIM30BAHBI C TIOMOIIHIO CIIOCOOOB OOBIYHOM CTEPHIM3AINN
WIIA MOTYT IOJBEPTaThCs CTEPHIM3YIONIEeMY (UIBTPOBAHHUIO. BOogHBIE pacTBOPBEI MOTYT OBITh yIAKOBaHBI IS
MIpUMEHEHUs 0e3 N3MEHESHU WU JTHO()UITN3UPOBAHEI, JTHO(QUIN3UPOBAHHBIN NperapaT nepe/l BBeJAeHHEM 00be-
IUHSIOT CO CTEPIIBHBIM BOIHBIM HocHTeseM. pH mpemapaToB ¢ coeIMHEHHEM OOBIYHO COCTABIIIET MEXKAY 3 |
11, borxee mpeXmOYTHTENHHO OT 5 10 9 U HanboIee MPEANOYTUTENHHO OT 7 A0 8. CieayeT MOHUMATh, YTO MPH-
MEHCHHE HEKOTOPBIX M3 BBIIICOMUCAHHBIX BCIIOMOTATEIBHBIX CPEICTB, HOCUTEIICH WM CTa0MIN3aTOPOB MPHBE-
JIeT K 00pa30BaHUI0 (papMarieBTUIECKUAX COJCH.

TepaneBTHYecKas TO3UPOBKA COCTUHEHUS IO JaHHOMY U300PETCHHUIO MOXET BaphUPOBATHCS B 3aBUCHMO-
CTH, HAIIPUMEP, OT KOHKPETHOTO MPUMEHEHUS, IPH KOTOPOM OCYIICCTBIIIOT JICUCHHE, CII0c00a BBEJCHUS CO-
CIIMHECHMS, 3J0POBbSI U COCTOSHHS MAIMECHTa W PEUICHUS Jieyanero Bpada. [IpomopIms Win KOHIEHTPAIHS CO-
€WHEHNS B COOTBETCTBUH C JAaHHBIM M300pETEHHEM B (hapMaIleBTHIECKON KOMIIO3UITUH MOXET BapbHUPOBATHCS
B 3aBHCHMOCTH OT IIEJIOTO psia (aKkTOpPOB, B TOM YHCIIEC JO3MPOBKH, XUMHUYECKUX XapaKTEPHUCTHK (HAIpuUMep,
ruapoGoOHOCTH) W TyTH BBeACHMs. Hampumep, COeIUHEHUSI B COOTBETCTBUN C JaHHBIM M300pETEHHUEM MOTYT
OBITH TPEIUTOKEHBI B BOTHOM Oy(depHOM (DHM3HOIOTHYECKOM pacTBOpe, coneprkamieM ot okosio 0,1 mo okoio
10% wmac./00. coenuHeHHS I MapeHTEPATHHOTO BBeACHU. HekoTophle THIMYHBIE AHANa30HBI 103 MPEICTaB-
JISIOT 000 OT OKOJI0 1 MKI/KT 10 OKOJIO | T/KT Macchl Tena B JicHb. B HEKOTOPBIX BapHaHTaX peaM3aliy U30-
OpeTeHus Tuama3oH 103 COCTaBIAIOT OT 0koJo 0,01 1o okono 100 Mr/kr Macchl Tena B eHb. JJ03upoBKa, BEpo-
STHO, 3aBUCHUT OT TaKUX MEPEMCHHBIX KaK THII U CTCICHb MPOTPECCUPOBAHMS 3a00JICBaHUS WIIH PACCTPOUCTRA,
O0IIIET0 COCTOSIHHE 3I0POBbsI KOHKPETHOTO MAIIMEHTa, OTHOCHUTEIBHOI Owomorndeckoil 3¢deKkTuBHOCTH BHI-
OpaHHOTO COCJMHEHUS, COCTaBa BCIIOMOTATEILHOTO CPEACTBA U €0 MyTH BBEACHUSL. DPPEKTHBHBIC 103l MOTYT
OBITh IKCTPAIOIUPOBAHEI U3 KPUBBIX JI03a-OTBET, MOJYYCHHBIX OT in Vitro TECT-CUCTEM WM TECT-CUCTEM XKH-
BOTHON MOJIEJIH.

Komnozumin B COOTBETCTBUH C JaHHBIM W300peTEHHEM MOTYT JOTIOJTHHUTEIFHO BKIIIOYATh OJIUH WK Oojee
JOTIOTHUTEIBHBIX (papMaIeBTHIECKUX CPENICTB, TAKUX KaK XUMHOTEPANIEBTHIECKOE CPEACTBO, CTEPOU, TIPOTH-
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BOBOCHAIUTEIFHOE COCMHCHIE WM UMMYHOACTIPECCAHT, IPUMEPHI KOTOPHIX MPUBECHEI BEIIIIC.
MeueHble COSIMHCHHS U CIIOCOOBI aHATH3a

B npyrom acmnexte TaHHOTO M300pETEHHS MPEAIaraloTcsl MEUYeHbIe COCIMHEHNS B COOTBETCTBUH C JaHHBIM
n3o00pereHueM (paJronu30TOTTHO-MEUCHHBIC, JIIOMUHECIICHTHO-MEUEHHBIE U T.1I.), KOTOPhIe MOTYT OBITh TIPUMEHH-
MBI HE TOJILKO B crocobax (opMUpoOBaHUs M300pakeHHs, HO TAaKXKe W B aHAIM3axX | in Vitro, ¥ in vivo, ¢ IeNbIo
JIOKaIM3aIK ¥ KOJIMIecTBeHHOTo aHaym3a OenkoB BET B oOpa3mnax TkaHeld, B TOM 4HCie YeoBeKa, U I UICH-
TuduKanuy auragngoB 6enka BET myrem momaBieHus CBA3BIBaHHMS MEUEHOTo coeauHeHHs. COOTBETCTBEHHO Ha-
cTosiee n300peTeHne BKmodaeT aHammsbl 0enkoB BET, koTopeie comepxar mogo0HbIe MEUCHBIE COSTHNHEHUSL.

JlanHOE M300peTEeHUE MOIMOIHHUTEIBHO BKIIFOYACT W30TOITHO-MCYCHHBIC COCIWHCHHS B COOTBETCTBHH C
JaHHBIM n3o0peteHueM. "M3oTonHO" WM "paaMoOM30TOIHO-MEYEHHOE" COeIMHEHHE TPEeJCTaBiIseT co0oil co-
CJIMHCHNE B COOTBETCTBHH C JAHHBIM H300pETCHUEM, TAC OIWH Wi 0oJice aTOMOB 3aMCHCHBI MU 3aMEIICHBI
ATOMOM, MMEIOIIMM MaCCOBOC YHCJIO MM aTOMHYIO MacCy, OTIMYHYIO OT aTOMHOM MAacChl WJIH MacCOBOTO YHUC-
Ja, OOBIYHO BCTPEYAIOIIMXCS B MPHUPOJC (T.€. IPUPOJTHOTO TMPOUCXOXKICHHS). [loxoasmme paiuoHyKIHIbI, KO-
TOpBIC MOTYT OBITh BKJIFOUCHBI B COCIUHCHUS 10 JAHHOMY H300PETCHHIO, BKIIOYAIOT, HO HE OrPaHHYHBAsICH
HAMH, ‘H (Taxxe onuceiBaeMbIid kKak T B ciiydae TpUTHS), 11C, 13'C, 14C, 13N, 15N, 150, ”O, 180, 18F, 35S, 36Cl, 82Br,
75Br, 76Br, 77Br, 1231, 1241, 1251 B3I, PaanoHykiua, KOTOPBIM COACPKUTCA B JAHHBIX PaJIMOM30TOITHO-MEUEHHBIX
COEIMHEHUIX, OyIeT 3aBHCETh OT KOHKPETHOTO MPHUMEHEHHS 3TOTO PaIHOU30TOITHO-MEUEHHOTO COCIMHEHUS.
Hampumep, B cirydae in vitro medenus 6enxa BET u KOHKypEeHTHBIX aHAJIM30B COCTUHEHYSI, KOTOPBIE COAepKAT
*H, C, ¥Br, "I, "*'I umm *°S, kax mpasmio, 6yayT HanGolee IPUMECHUMEIMA. B ciIydae mpuMeHernil as dhop-
MHUPOBaHUS N300paKEHUS C TIOMOIIBIO PaTHOU30TOTIA “C, lgF, 1251, m’I, 1241, 13 II, 75Br, "Br unm 77Br, Kak MpaBH-
710, OyyT HanboJiee MPUMECHUMBIMHU.

Crenyer moHMMath, 4TO "pagroOM30TOIHO-MEUeHHOE" WM "'MeueHOe CoelMHEHHEe" MPEeNCTaBiIsIeT co0oi
COCJITHEHUE, KOTOPOE COJICPKUT 10 MEHBIICH Mepe OIUH PaIUOHYKINI. B HEKOTOPHIX BapHaHTaX pealiiu3alliu
n300peTeHNs paIMOHYKIIH]] BBIOpAH U3 TPYIIIBI, COCTOSIICH 13 °H, “C, 'L, **S u ¥Br. B HEKOTOPBIX BApUAHTAX
pea3anuy n300pETeHUS COCTMHCHHE COACPKHUT 1, 2 wmu 3 aTroma JeiTtepus.

JlarHoe m300peTeHne MOTYT JOMONHUTEIFHO BKIIOYATh CHHTETHYECKHE CIIOCOOBI [T BKIIOUEHHS Paauo-
M30TOIOB B COCTUHEHHUS B COOTBETCTBHH C JaHHBIM H300peTeHHeM. CHHTETHYECKHE CIOCOOBI BKIIFOUCHHS pa-
JIUOW30TOIIOB B OPTaHNYECKHE COCITUHEHHUS M3BECTHHI B JAHHOW 00JIaCTH TEXHHKH, a CIICIUAIUCT B JAHHOH 00-
JIACTH TEXHUKH JIETKO OIIPEAEIIUT CIIOCOOBI, TPIMEHUMBIC B CITydae COSIMHEHUH B COOTBETCTBUH C JAHHBIM H30-
OpereHueMm.

MeueHoe coeMHEHHNE B COOTBETCTBUH C JAHHBIM M300pETEHHEM MOXKET OBITH IPUMEHEHO B CKPHHUHTO-
BOM HCCIICIOBAHUH I UACHTH()HUINPOBAHUS/UCCIICIOBAHU cCoeqUHEeHN. Hamprumep, TONBKO YTO CHHTE3HPO-
BaHHOC WU HICHTU(UIIUPOBAHHOE COCTUHCHHUE (T.C. UCCICAYEMOE COCIMHCHHUE), KOTOPOE SIBIISCTCS TOMCUCH-
HBIM, MOKHO OIICHHBATh IO €r0 CIIOCOOHOCTH CBsA3bIBaTh Oenok BET myreM MOHHUTOpPHWHTa M3MEHEHUS €r0 KOH-
[CHTpAIMU TPY MPUBEICHUAN B KOHTAKT ¢ 6enmkoMm BET, mocpenctBom orcitexuBanus MeTku. Hanpumep, uccie-
JlyeMoe COeJMHEHUE (MEUCHOE) MOXKET OBITh OLICHEHO IO €r0 CIIOCOOHOCTH CHMKATH CBSI3BIBAHUC JIPYTOTO CO-
SIIMHEHUS, KOTOPOEe, KaK U3BECTHO, cBs3biBaeTcs ¢ OenkoM BET (t.e. cranmapTHOe coemmnenuc). COOTBETCT-
BEHHO CIIOCOOHOCTB HCCIETYyEMOTO COCIMHEHHS KOHKYPHUPOBATh CO CTAaHIAPTHBIM COSAWHEHHEM B CBS3BIBAHUH
¢ 6enrxkom BET mpsimo xoppenupyetcs ¢ ero ahp@uHHOCTBIO cBsi3bIBaHMs. V1 HA000POT, B KAKUX-TO IPYTUX CKPH-
HUHTOBBIX HCCJICIOBAHIIX CTAaHIAPTHOE COCTMHEHHUE SBIICTCS MEUCHBIM, a FCCIEyeMbIe COSTUHECHHUS SBIIOT-
cs1 HeMeueHbIMU. COOTBETCTBEHHO KOHIIEHTPAIIMIO MEYEHOTO CTAHIAPTHOTO COSAWHEHHS KOHTPOJHPOBAIH IS
TOTO, YTOOBI OIICHUTh KOHKYPEHIINIO MEXIy CTAaHIAPTHBIM COCIMHEHHEM M HCCIIeIyeMbIM COCIHHEHUEM, H, Ta-
KAM 00pa3oM, yCTaHABIUBAIOT OTHOCUTENBbHYIO ap(QUHHOCTD CBSI3BIBAHUS HCCIICYEMOTO COCAMHCHHUS.

U3obperenune ganee Oyaer omucaHo 0ojee MOAPOOHO MOCPEACTBOM KOHKPETHBIX puMepoB. Crenyromnme
TMPUMEPHI MPEUIATAl0TCs IS WUTFOCTPATUBHBIX IENICH W HE MpeaHa3HAYCHBI ISl OTPAHUYCHUS H300pCTCHHUS
KakuM-JIN00 00pazoM. CenuaucT B TaHHON OOJIACTH TEXHUKHU JIETKO ONPEACIHUT Pa3InYHbIC HCKPUTHICCKHE
mapaMeTpbl, KOTOPhIE MOTYT OBITh M3MEHECHBI HITH MOAUMDUIIUPOBAHEI, U TOTO, YTOOBI OTYYHTH, 110 CYIIECTRY,
Te ke pe3ynbpTaThl. COeMHEHUS IPUMEPOB, KaK ObLIO 00HAPYKEHO, SBISIOTCS HHTHOMTOPAMH OJTHOTO HIIH 00-
nee 0enxoB BET, kak ommcaHo HIDKE.

IIpumepsbi

MeToanku CHHTE3a COSIMHEHHH M300peTeHus NpuBeAeHH HIKe. OYHCTKY HEKOTOPHIX MOIYYEHHBIX CO-
€MHEHUH BBITIOTHUIH ¢ rmoMoIibio JKX/MC B pexxume cBOOOHOTO JOCTYNA Ha cHCTeMax (ppaKkIMOHUPOBAHUS
Waters ¢ macc-cieKTpoMeTpudeckuM AeTekTopoM. OCHOBHOE 000pyI0BaHKE, IIPOTOKOJIBI M YIIPABIISAIOIIEe MPo-
rpaMMHOE oOecredeHre IS AKCIUTyaTallid 3TUX CHCTeM MOJpoOHO omucaHbl B jgureparype. CM., Hampumep,
"Two-Pump At Column Dilution Configuration for Preparative LC-MS", K. Blom, J. Combi. Chem., 4, 295
(2002); "Optimizing Preparative LC-MS Configurations and Methods for Parallel Synthesis Purification", K.
Blom, R. Sparks, J. Doughty, G. Everlof, T. Haque, A. Combs, J. Combi. Chem., 5, 670 (2003); u "Preparative
LC-MS Purification: Improved Compound Specific Method Optimization", K. Blom, B. Glass, R. Sparks, A.
Combs, J. Combi. Chem., 6, 874-883 (2004). BeiieneHHbIe COCAMHCHUSI OOBIYHO MOJABEPTATHA aHAUTHYCCKOU
XKHUJIKOCTHOH Xpomarorpadun-macc-ciekrpomerpurt (JKX/MC) 1 4ncTOTH NpH CIEAYIOMNX YCIOBHSIX.

Ipubop: cepus Agilent 1100, XKX/MCJI; kononka: Waters Sunfire™ Cig 5 Mkm, 2,1x50 MM, Oydepst: mo-
nekHas ¢aza A: 0,025% TOK B Bone u monsmxHas ¢aza B: anerorntpui; rpagueHt ot 2%-80% B B 3 muH co
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CKOPOCTBIO TIOTOKA 2,0 MJI/MHUH.

HexoTopblie nomy4yeHHbIE COCTMHEHHS TAK)KEe Pa3leNisuld B IIpeNapaTiBHOM MacuTabe ¢ MoMoupo odpa-
MeHHO-(}a30BO  BBICOKOA(DPeKTUBHOW  kuakocTHOW  xpomatorpadmm  (OD-BOXX) ¢ wmacc-
CIIEKTPOMETPHUECKUM JIETEKTOpOM WiH (idmi-xpomarorpadueld (CHUiIMKarenb), Kak yKa3zaHO B TpHUMepax.
OOBIYHBIE YCIIOBHS MPENapaTUBHON KOJOHOYHOH 0OpamieHHO-()a30BoH BHICOKO3(PPEKTHBHOM KUIKOCTHOW XPO-
marorpapun (OD-BIXX) Obum cnexyrommmu: ounctka npu pH=2: xononka Waters Sunfire™ C;g 5 MKM,
19x100 MM, smronpoBanue noaswkHOM dazoit A: 0,1% TOK (TpudropykcycHast KHCI0Ta) B BOAE U ITOJIBIKHOM
(azoit B: ameToHHTpIIT; CKOPOCTh TOTOKA OblIa 30 MII/MUH, pa3aeTUTEebHBIN TPATUEHT ONITUMUZHPOBAIN IS
Ka)XIIOTO COCTUHEHUS, HCIIONB3YsI TPOTOKON ONITUMHU3AIMHA METOAA Il KOHKPETHOTO COeINHEHHS, OITMCAHHBIN B
mutepatype (cMm. "Preparative LCMS Purification: Improved Compound Specific Method Optimization", K.
Blom, B. Glass, R. Sparks, A. Combs, J. Comb. Chem., 6, 874-883 (2004)). Kak npaBuio, ucroib3yemMas CKo-
pocTh moToka ¢ komoHkoi 30x100 MM cocTasisma 60 mur/mMun. Ounctka ipu pH=10 Waters XBridge Cg 5 MkM,
19x100 MM, amronpoBanue moaswkHOH dazoit A: 0,15% NH4OH B Boae n noasmwxHOH ¢azoii B: B aneTonuTpu-
Jie; CKOpPOCTh MOTOKa cocTaBmia 30 MJI/MHH, pa3leIUTENbHBIA TPAJUCHT ONTUMHU3UPOBAIIN IS KaXKIOTO COCITHU-
HEHUS], UCTIOJIB3YsI MMPOTOKOJ ONTUMH3ALUHA METO/A JJIsI KOHKPETHOTO COEJMHEHHS, ONMCAHHBIA B JINTEpaType
(cMm. "Preparative LCMS Purification: Improved Compound Specific Method Optimization", K. Blom, B. Glass,
R. Sparks, A. Combs, J. Comb. Chem., 6, 874-883 (2004)). Kak npaBuio, ucrnoiabp3yeMas CKOPOCTh MOTOKA C
kostoHKOH 30x100 MM cocraBmsima 60 Mi/MUH.

Mpumep 1. 8-(6-Metuin-7-okco-0,7-murunpo-1H-muppono[2,3-cmupunun-4-un)-2-penmn-2H-1,4-6en-
30kca3uH-3(4H)-oH.

H

O~__N
O
/‘\
N N\
H

Cranus 1. 8-bpom-2-denmn-2H-1,4-6en3okcasun-3(4H)-on.

H

0] N:
O

Br

2-amunO0-6-0pompenon (0,10 r, 0,53 mmons) (Frinton Ne kat. FR-2404) u meTuinoBsrit 3¢up a-OpoMOeH30-
nykcycHoit kuciotel (0,084 wmn, 0,53 mmomnb) (Aldrich, xar. Ne 365270) Obumn oObenuHeHBI ¢ N-
MeTIIHppoIuanHoHOM (2,0 M) u 1,8-nuazadurmkno[5,4,0]yanek-7-eaom (0,080 mi, 0,53 MMoub) B 3amasiH-
HoOM TpyOke. CMmech HarpeBaym 110 140°C B MEKPOBOJIHOBOM I€YW B TEUCHHE 5 MUH. 3aTeM PEaKIMOHHYIO CMECh
OXJIaXXJIaJIH, PaCTBOPSIIN B 3Tmianerate v npoMeiBainu 1o HCl, HachIIeHHBIM pacTBOPOM XJIOpHIA HATPUS, Cy-
WM HaJ CyNb()aTOM MarHus W yHMapHuBalIM Ui MOTyYeHHS TEMHOTO Macia. [IpoayKT oduWImaid ¢ MOMOIIBIO
K®X Ha cunmkaresne, amoupyst ¢ TpaJdeHTOM TeKCaH:dTHJIALeTaT ¢ IMojlydeHueM 8-Opom-2-denun-2H-1,4-
oensokcasuH-3(4H)-ona B Buze momyteepaoro Bemectsa (0,1 T, 60%). XKXMC paccunrano g Ci4H;BrNO,
(M+H)+: m/z=304,0, 306,0; maiineno: 303,8, 305,8.

Cragus 2. 8-{6-Mertun-1-[(4-metundenun)cynbhponnn]-7-okco-6,7-muruapo- 1 H-mmppoino[2,3-clnupuann-4-
wi}-2-¢penun-2H-1,4-6enzoxcazun-3(4H)-on.

O

8-bpom-2-penmn-2H-1,4-6en3okcazun-3(4H)-on (0,02 r, 0,06 mMMoip) oObemuHSTH ¢ 6-MeTHI-1-[(4-
Metwihenmn)cynbponni|-4-(4,4,5,5-rerpamerni-1,3,2-nnokcadoponan-2-mi)- 1,6-quruapo-7H-muppoio[2,3-
c]mupunun-7-onom (0,028 r, 0,066 mmois) (WO 2013097601, ctp. 92) B cmecH 1,4-nuokcana (1,5 mir) u kap6o-
Hata kanus (0,018 1, 0,13 mmons) B Bone (0,50 mur). PeakimmoHHyI0 cMech Aera3upoBalid a30TOM U JOOaBISIIH
katanmuzatop [1,1'-6uc(audenmnndocduno)deppouen]anxnopnamuaanii(1ll), kommiaeke ¢ auxiaopmeraHom (1:1)
(0,005 1, 0,006 MmMonB). PeakunonHyto cMech HarpeBan B 3amasHHON TpyOke 10 100°C B Teuenue 2 4. Cmech
OXJIKAAIH IO KOMHATHOW TEMIIEpaTyphl M paclpeaessuli MeXIy dTHIAeTaToM U BoJoi. OpraHndecKui cioi
MPOMBIBAJIN HACHIIICHHBIM PACTBOPOM XJIOPHIA HATPUs, CYLIMIN HaJ CyJIb(haToM MarHus ¥ yHapHBaid C MOIy-
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yeHueM  §-{6-metmi-1-[(4-metundenmn)cynbponui]-7-okco-6,7-muruapo-1H-nupporno[2,3-cnupuana-4-min} -
2-tpennin-2H-1,4-6en30kcazun-3(4H)-ona (0,025 1, 83%) B Buae TemHoro macia. JKXMC paccunrano st
C29H24N305S (M+H)+: m/Z:526,1, HalJeHo: 526,1

Cramuss 3. 8-(6-Metuin-7-okco-6,7-quruapo- 1 H-mupposo[2,3-cnupunun-4-wmn)-2-penmn-2H-1,4-6enzo-
kca3uH-3(4H)-on.

8-{6-Metui-1-[(4-metundennn)cynbdonnin]-7-okco-6,7-quruapo- 1 H-muppomno[ 2,3 -c [ mupuana-4-umn } -2-
(dhennn-2H-1,4-6en3oxcazun-3(4H)-on pactBopsii B cMecu dTanoia (3,0 mi) u 1,0 M ruapokcuaa HaTpus B
Boze (1,0 M) m HarpeBaym 1o 80°C B MacisHOU OaHe B TeueHue 1 4. 3aTeM cMech OXJaXKIaind JO0 KOMHATHON
TEeMITEpaTyphl U TOAKHUCISUIN TpUdTOopykcycHoH kucioToit (T®K). [Ipoxykr ounmniani ¢ mOMOIIBIO IpenapaTuB-
Hoit BOXKX ¢ npumenenuem kononku C-18, amronpys ¢ TpaeHTOM BO/A:alleTOHUTPWII, 3a0ydepeHHsM 10 pH 2
¢ nomouipio TOK, ¢ momydeHrneM yka3aHHOTO B 3ar0JIOBKE IPOIYKTa B BHIE OEJI0ro aMop(HOro TBEPJIOTO Belle-
ctBa (25 Mr). JKXMC paccunrano mus Cy,H gN3O3 (M+H)': m/z=372,1; maiineno: 372,1. 'H sIMP (400 MTI'w,
JAMCO-ds) & 11,98 (c, 1H), 11,03 (c, 1H), 7,28 (ann, J=8,5, 6,4, 3,9 I'n, 5H), 7,17 (1, J=2,8 I'y, 1H), 7,06 (c,
1H), 7,05-6,89 (M, 3H), 6,02-5,95 (m, 1H), 5,73 (c, 1H), 3,47 (¢, 3H).

IIpumeps! 2-4.

CoenuHeHus npuMepa 2-4 1 METOIbI CHHTE3a, UCTIONb3YEMbIE IS UX CHHTE3a, 3JI0’KEHBI HIKE B Ta0. 1.

Tab6muma 1
H
OTN
R'” O
7 -
N AN
H
O
IIp. N HaspaHue R! Cnioco6 cuHTesa

2-ysonponmi—-8- (6-MeTuy-7-0oKco—
6, 7-onrngpo-1H-nupposo[2, 3—

2 MB0—IPOIl Ip. N 1
clompunnu-4-wmin) -2H-1, 4—

BeH30KcazmH-3 (4H) —oH

2-MeTmii-8- (6—-MeTmIi—7-0KCco-6, 7—
3 mrunpo- 1lH-nuppoJsio [2, 3—c] nMpuOuH— Me Ip. N 1

4-151) -2H-1, 4-BeHsokcasuu—-3 (4H) -oH

2-Tuy-8- (6-MeTUsI-7-0KCO-6, 7—
4 mrunpo- 1lH-nuppoJso [2, 3—¢c] nMpuouH— Et Ip. N 1

4-uy)-2H-1, 4-6ensoxkcasmuH—-3 (4H) -oH

[Mpumep 5. 8-(6-Metun-7-okco-6,7-muruapo-1H-mppoio[2,3-cnupuann-4-un)-2-nupuaus-2-ui-2H-1,4-
6enzokcasznn-3(4H)-on 2,2,2-rpudropanerar.

Cranus 1. MeTunOpom(upuIuH-2 -1 )arerar.

|
N

AN
=
Br ©

O<
[Mepexucy Genzomna (80 mr, 0,3 Mmosp) n00aBiIsUIM B BHAE ONHOW MOPUMH K PAacTBOPY METHII-2-
mupuaunanerara (500 mr, 3 mmons) (Aldrich, kat. Ne M78305) u N-6pomcykimanmuga (600 mr, 3 MMoib) B
YeThIpexXxJIoprcToM yriiepose (5 mur). Peaknmonnyto cmeck HarpeBanu g0 100°C B Teuenue 1 4, oxnakaanu 1o
KOMHATHON TeMIIepaTypsl ¥ (GUIBTPOBAIM A YAAJICHUS TBEPABIX BELIECTB. PacTBOpUTEND ynapuBamu AJs HO-

TydeHUsT MeTHIOpOM(TTUPHUINH-2-MIT)alleTaTa B BUJIE TEMHO-KEJITOTO ToJTyTBepaoro BemecTa. JKXMC paccun-
tano 111 CgHoBINO, (M+H)": m/z=229,9, 231,9; Haiineno=229,9, 231,8.
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Cranus 2. 8-bpom-2-tupunun-2-mwi-2H-1,4-6en30kcazun-3(4H)-oH.

H

O<_N

[ ©
~.N Br

Cwmech 2-amuHO-6-Opomdenoia (100 mr, 0,5 Mmmoib), meTniopoM(tpuauH-2-wi)anerata (100 mr, 0,5 Mmob)
u 1,8-nmmazadunuknol5,4,0]ynnek-7-ena (80 mxi, 0,5 mmons) B N-MeTHiInuppoanuaoHe (3 Mir) HarpeBajiu B MUK-
poBostHOBOH 1neun nipu 140°C B Teuenne 10 MuH. Peakumio oxnaxaany, pa30aBisuTi STHIALETATOM U IIPOMBIBa-
11 Bojoi. OObeIMHEHHbIE OPTaHWYECKUE CIIOW MPOMBIBAIN HACBHIIIIECHHBIM PACTBOPOM XJIOPUIA HATPUSL, CYIIMIIN
Hag MgSO,4, GuabpTpoBaM M yHnapuBaiu ¢ NodydeHHeM 8-Opom-2-nupuanH-2-ui-2H-1,4-6enzokca3un-3(4H)-
ona (0,15 1, 90%) B Buae HeouwmmeHHoro mpoxaykra. XXMC paccuurano mms C3H;(BrN,0O, (M+H)+:
m/z=304,9 306,9; naitneno=305,0, 307,0.

Cragus 3. 8-{6-Metwi-1-[(4-meTundenwn)cynbhornn]-7-okco-6,7-muruapo- 1 H-mappomno[ 2,3 -c mupuaua-4-
nn} -2-mapuaua-2-wi-2H-1,4-6er3okca3znn-3(4H)-oH-2,2,2-Tpud Toparerar.

H
Oy N

8ot
@]

8-bpom-2-mupuann-2-un-2H-1,4-6en3okcazun-3(4H)-on (15 wmr, 0,049 wmmoms) u  6-metwn-1-[(4-
Metwihenmn)cynbhonni|-4-(4,4,5,5-rerpamerni-1,3,2-nnokcadoponan-2-mi)- 1,6-quruapo-7H-muppoio[2,3-
c|mupuauH-7-0H (25 mr, 0,059 MmMoie) pactBopmiau B cMecH 1,4-auokcana (2 mur) u kapbonara kamus (10 mr,
0,07 mmois) B Bozme (0,8 mur). PeaknmnoHHYIO CMeCh JEeTa3HMpOBAIM a30TOM M J00aBwiM KaTtammsarop [1,1'-
ouc(audenmndochuno)dpeppoueH|auxnopnamiaguii(Il) kommieke ¢ quxmopmeranom (1:1) (5 mr, 0,006 MMOIIB).
Peakuuonnyto cmecs HarpeBanu npu 100°C B Teuenue 4 4, oxnakaaad U pacupenesiy Mexay Bogoi u EtOAc.
OObeMHEHHBIE OPraHUYecKHe CJIOM IPOMBIBAIM HACHIIICHHBIM PAacTBOPOM XJIOpHJA HATPHsL, CYIIWIA HaM
cynbhaTom MarHus U ynapusanu. [Iponykt ouninanu ¢ nomouipo npen. BOXX ¢ npumenennem kononkn C-18,
IMIONPYS C TPAJANCHTOM BoJa:aleTOHUTpui, 3a0ydepennsim 1o pH 2 ¢ nomompto TOK ¢ momydenuem 8-{6-
MeTwI- 1 -[ (4-meTmndenun)cyaphonun|-7-0kco-6, 7-muruapo- 1 H-muppoio[2,3-c Jnupuana-4-1ui § -2 -ApuInH-2 -
ni-2H-1,4-6er30kca3znn-3(4H)-on-2,2,2-tpudTopanierar B Bumge Oemoro TBepmoro BemectBa (0,015 r, 58%).
JKXMC paccuntano ms CosH,3N4OsS (M+H) - m/z=527,1; HaiineHo 527,1.

Cramus 4. 8-(6-Metun-1-okco-6,7-nuruapo-1H-mmppono[2,3-c|mupunna-4-wn)-2-nmupunni-2-uin-2H-1,4-
Oenszokca3ud-3(4H)-on-2,2,2-Tpudroparnerar.

8-{6-Metui-1-[(4-metundennn)cynbdonnin]-7-okco-6,7-quruapo- 1 H-nmuppomno[ 2,3 -c mupuana-4-umn } -2-
nupuauH-2-ui-2H-1,4-6en3okcasun-3(4H)-on-2,2,2-tpudropanerar (0,015 r, 0,028 MMoIb) pacTBOpsUTH B cMe-
cu atanona (2 mun) u 1,0 M runpokenna Hatpus B Boge (1 mu) u nepemenmBanu npu 80°C B Teuenue 2 4. Peak-
IIMOHHYIO CMECh OYHMINAIN 0€3 BBLICJICHHS IIPOIYKTa PEaKIMK ¢ moMouipio npenaparnHoit BOXX ¢ npumene-
HHeM KosloHku C-18, amonpyst ¢ TpaJueHToM Boja:alleTOHuTpui, 3a0ydepenusM 1o pH 2 ¢ nomomsio TOK ¢
MOJIyYeHHEM YKa3aHHOTO B 3arojloBKe IpoAyKTa B Buzae Oenoro tBepioro Bemectsa (0,004 T, 30%). XKXMC
paccuutano it Cy HisN,O3 (M+H)+: m/z=373,1; naitneno=373,0.

IIpumep 6. 2-I{ukmonponwi-8-(6-MeTwiI-7-0kc0-6,7-auruapo-1H-muppomno[2,3-c|mupuann-4-nn)-2H-1,4-
6enszokcasuH-3(4H)-oH.

H
@) N
@)
N N
H
0]
Cramus 1. Otunbpom (IUKIOPOITHI )alieTar.
o ,—
pa®)
Br

K pactBopy muknonponutykcycHoi kucnotsl (0,5 T, 5 mmois) (Oakwood Ne kar,003710) B 1,2-quxopaTane
(5,2 Mu1) mpu KOMHATHOM TemIeparype 1o Karuisim mo0asisumi Tnonmtxiopus (0,46 mi, 6,3 MMois). PeakimonHyro
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CMECh HarpeBaJi ¢ 0OpaTHBHIM XOJOAMILHUKOM B TEUCHHE 2 Y, 3aTE€M OXJIaXIAJIM 10 KOMHATHOH TeMIepaTyphl,
B TEUEHHUE YETO IMOoCieoBaTelbHo No0aBiaoT N-Opomcykumanmuy (1,12 1, 6,27 MMons) n 6pomoBomopon (2
MKk, 0,04 mmons) (48% BomubI pacTBOp). [lomydeHHYIO CMech HarpeBaiIy ¢ 0OpPaTHBIM XOJIOIMIFHUKOM B Tede-
HUE 2 JHel. 3aTeM peakIMOHHYI0 CMECh OXJIAXIAIH 0 KOMHATHOW TeMIIepaTyphl, T00aBIsUT dTaHOoM (4 M) U
PEaKIHOHHYIO CMECh TIEPEMEIINBAI P KOMHATHOI TeMIepaType B TCUCHHE JOTOJHUTEIBHBIX 2 4. Peakmm-
OHHYIO CMECh 3aTeM KOHLIEHTPHPOBAIH C ITOJydCHUEM HEOUMIIIEHHOTO MpoAyKTa. HeounmmenHslit NpoayKT pac-
TBOPSUTH B YETBIPEXXJIOPUCTOM YIIIEPO/IE, MPOITyCKaIH Yepe3 HEOOIbIIYI0O KOJIOHKY C CHIIMKAreleM U yIapuBaIn
¢ moryueHneM >tuindpom(tmkionponmn)anerara (0,70 r, 70%) B Bume mMacia.

Cragua 2. 2-Iuxnonponun-8-(6-meTui-7-okco-6,7-quruapo-1H-nmuppono[2,3-clnupuann-4-un)-2H-1,4-
6en3okcasuH-3(4H)-oH.

Hcnonb3yst criocoObl, aHAIOTHYHBIE IPUMEPY 5, HO UCTIONB3Ys ATHIIOPOM(LIMKIIONPONHII)alleTaT, II0JTyYally
yKa3aHHOE B 3ar0JIOBKE COECIMHEHHE W OYMILAIN IocpecTBOM npenapatnBHoi BOXX ¢ npumenennem konoH-
ku C-18, amronpyst ¢ TpalieHTOM BOJA:alleTOHUTpWII, 3a0ydepentusM 10 pH 2 ¢ momomipio TOK ¢ nonmyuennem
2-ITUKJIONTPOTIHIT-8-(6-Me THII-7-0KC0-6, 7-muruapo-1 H-nuppono[ 2,3-cjnupuana-4-nmn)-2H- 1,4-0eH30kca3uu-
3(4H)-ona B Buze 6emoro amopgHoro tBepaoro Bemectsa (0,007 r, 40%). JKXMC paccunrtano mis Ci9HgN;05
(M+H)": m/z=336,1; naitneno=336,1. 'H IMP (300 MI'u, IMCO-dg) & 11,68 (c, 1H), 10,36 (c, 1H), 6,92 (x,
J=3,5 I'y, 2H), 6,66 (1, J=4,6 I'n, 2H), 6,55 (x8, J=4,7, 4,1 I'n, 1H), 5,83 (t, J=2,3 'y, 1H), 3,72 (m, J=8,3 I'L,
1H), 3,20 (c, 3H), 0,82 (uar, J=13,0, 8,2, 4,3 I'y, 1H), 0,21 (1, J=9,2 I'y, 1H), 0,14 - (-0,05) (M, 3H).

IMpumep 7. 8-(6-Metun-7-0kco-6,7-murunpo-1 H-mupposo[2,3-cnupuauna-4-mn)-2-(terparuapo-2H-nupan-
4-nn)-2H-1,4-6en3okca3un-3(4H)-oH.

2T

O

Cragus 1. Metunrerparuapo-2H-nupan-4-unamerart.

o.
§1°%

CwMmech Tetparunpo-2H-mupan-4-unykcycHoit kucinotel (500 mr, 3 mmons) (Combi Blocks Ne kar. AM-
1005) n cepHoit kucnots! (20 Mk, 0,4 MMonb) B Metanose(10 MKIT) HarpeBajl ¢ 0OpaTHBIM XOJIOJMILHUKOM B
Teuerne 12 4. CMech 3aTeM OXJIaKAAIM M YIapUBaM Ul yAajdeHus MeTaHousa. [loimydeHHBI 0CcTaTOK pacTBO-
psma B EtOAc, npombiBanu HackimeHHBIM NaHCOs, cymmny W ynmapuBaid ¢ TOJydYeHHEM METHIITETParuapo-
2H-nmpan-4-mranetara (510 mr, 100%) B Bie HEOUHUIIIEHHOTO MIPOAYKTA.

Cramus 2. Metunopom(terparuapo-2H-nupan-4-nmn)amerar.

O«
o o)

Jlo6aBisiy n-OyTWIIIMTHI B cMecH n30MepoB rekcana 1,6 M (2 mi1, 3 MMoJIb) 1O KarsiM K pactBopy N,N-
munzonponumaTHiamMuHa (0,6 Mi, 3 MMonb) B Tetparuapodypane (5 mi) mipu -78°C.

PeaknmoHnHyIo cMech nepeMenmnBaiy B TeyeHrne 30 MHUH ¥ 3aTeM J00aBISUIM K OXJIaXICHHOMY PacTBOPY
MeTtmirterparuapo-2H-nupan-4-nnamerara (500 mr, 3 mmons) B Terparunpodypane (5 mi). Cmech mepemenin-
BalnM B TeueHue 1 4, ¢ mocimemyromuM nobasneHueM xyoptpuMmernicwiana (0,4 v, 3 MMoib). [TomydeHHyro
CMECh HarpeBaJId JO KOMHATHOW TemriepaTypbl B TedeHue 1 4, oxmaxganu no -78°C m mobGaBmsmu N-
opomcykrumanmun (0,6 T, 3 MMOIIb). PeakIimoHHYI0 cMech HarpeBaiu 10 KOMHATHOW TEMIIEpaTyphl U TepeMe-
MIMBAJI B TEUCHHUE JOMOIHUTENBHBIX 2 4. CycrneH3uio (GHIbTPOBAIN Yepe3 CIOH CHIIMKArelsl U TBEPAbIC Bellle-
CTBa MPOMBIBAIM OJTWIOBBIM 3¢upoM. OpraHmdecKuid pacTBOp yhapuBadM Uil MONYyYCHHS METHII-
6pom(terparunpo-2H-nmpan-4-mn)anerara B Bune macna (0,30 r, 40%).

Cranus 3. 8-(6-Metui-7-okco-6,7-muruapo-1 H-uppoino[2,3-c Jnupuana-4-un)-2-(terparunpo-2H-nupan-
4-nn)-2H-1,4-6en3okca3un-3(4H)-oH.

Hcnonp3yst cnocoObl, aHAJIOTHYHBIE NpUMEpy S5, HO HCMONb3ys MeTmwiopom(terparuapo-2H-nupan-4-
WIT)aleTaT, MoJydald YKa3aHHOE B 3aroJIOBKE COEJMHEHHE B BHJIE OeIoro aMOpQHOTO TBEPIOro BeEIecTBa
(0,008 T, 40%). XKXMC paccumnrano s C, H,,N;04 (M+H)+: m/z=380,1; naiineno=380,2. 'H sIMP (500 MIm,
JAMCO-dy) 6 12,00 (c, 1H), 10,73 (¢, 1H), 7,25 (n, J=3,9 I'y, 2H), 7,03-6,97 (m, 2H), 6,88 (mxn, J=6,6, 2,7 T'n,
1H), 6,21-6,11 (M, 1H), 4,45 (7, J=4,7 T'u, 1H), 3,73 (7, J=10,8 I'y, 2H), 3,54 (c, 3H), 3,24-3,12 (M, 2H), 2,18-
2,08 (m, 1H), 1,46-1,26 (M, 4H).
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IIpumep 8. 2-OTtun-4-metun-8-(6-metuin-7-okco-6,7-muruapo-1H-nmuppono[2,3-clnupuann-4-un)-2H-1,4-
6en3okcasuH-3(4H)-oH.

X
O
/N N

Cramus 1. 2-Dtun-4-metmin-8-{6-meti- 1 -[(4-meTrnd ennn)cynbPoHni]-7-o0kco-6,7-quruapo- 1 H-mup-
poio[2,3-c|mupuann-4-un} -2H-1,4-6en30kca3nn-3(4H)-oH.

2-O1un-8-{6-metmi- 1 -[(4-metundennn)cynbGonun]-7-0kco-6,7-guruapo- 1 H-muppomo[2,3-cmupuana-4-
nn}-2H-1,4-6en30kcazun-3(4H)-on (20 mr, 0,04 Mmoip) u3 ipuMepa 4 pactBopsuid B N,N-qumeTundopmamuie
(1 mur), mMOGABISIIM THUAPUA HATPUS B MHUHEpAITbHOM Maciie (2 mr, 0,08 MMOJIb) B CMeCh MepEMENINBAIIN B TEUE-
aue 10 mun. JobaBnsm metwmitoaun (4 mxi, 0,06 MMOJIB) U CMECh TEPEMENINBAIIN B TEUCHUE JTOTIOTHUTEIb-
HBIX 30 MuH. PeakImoHHYI0 CMeCh 3aTeM pachpeielisiin MEXIy dTHIAETaToM U Bojoi. OO0beAMHEHHEBIC Opra-
HUYCCKHUE CIIOU MPOMBIBAIY HACHIIIEHHBIM PACTBOPOM XJIOPHA HATPHS, CYIIMIN HaJ CYJIb()AaTOM MarHus U yma-
pUBAJIM C TOJYYEHHEM HEOUYHIIEHHOTO 2-3THi-4-MeTmi-8-{6-meTwi-1-[(4-metmndennn)cynbhonmn]-7-okco-
6,7-nuruapo-1H-nuppono[2,3-c|nupuann-4-nn} -2H-1,4-6en3okca3un-3(4H)-ona B BHAE CTEKIO00pa3HOTO Be-
mectsa (20 mr, 100%). JKXMC paccunurano mns CogH,oN3OsS (M+H): m/z=492,1; naitnerno=491,9.

Cragust 2. 2-Ortun-4-metun-8-(6-meTuii-7-okco-6,7-auruapo-1H-nmuppono[2,3-cnupuann-4-un)-2H-1,4-
6enzokcasun-3(4H)-oH.

HeounmeHnsrit 2-9Trn-4-metun-8- { 6-metni- 1 -[ (4-meTundeHm)cynbhoHm |- 7-0kco-6,7-nuruapo- 1 H-
nuppoiio| 2,3-c Jnupuann-4-wmn } -2H-1,4-6en3okcasun-3(4H)-on (20 mr, 0,04 MMOJb) pacTBOPSITH B CMECH 3Ta-
Houa (2 mun) u 1,0 M ruapokcuaa Hatpus B Boje (1 MiT) M peakimoHHYI0 cMech HarpeBanu npu 80°C B TedeHune
1 4. PeaknmoHHyI0 cMech 3aTeM OYHWIIaiu Oe3 BBIIAENCHUS MPOAYKTa peaknuu Ha mnpenapatuBHOit KXMC c
mpuMeHeHneM KoJoHKH C-18, aimonupyst ¢ TpaiIleHTOM BOJIa:alleTOHUTPIII, 3a0ydepeHHsiM 10 pH 2 ¢ momorsio
TOK ¢ nonyuenuem 2-3tun-4-metui-8-(6-metusn-7-okco-6,7-nuruapo-1H-nuppono[2,3-clnupunun-4-mn)-2H-
1,4-6en30kcazun-3(4H)-ona B Buae Oenoro tBepmoro BemectBa (6 Mmr, 40%). XKXMC paccumtaHo s
C1oHy0N;05 (M+H)": m/z=338,1; maiigeno=338,1. "H SIMP (300 MI'u, IMCO-dg) & 12,01 (c, 1H), 7,24 (x,
J=5,3 I'y, 2H), 7,19-7,03 (M, 3H), 6,14 (c, 1H), 4,54 (nx, J=8,0, 4,2 I', 1H), 3,53 (c, 3H), 3,31 (c, 3H), 1,81 (az,
J=11,5,7,2 T'u, 1H), 1,65 (ar, J=14,4, 7,6 I'n, 1H), 0,76 (1, J=7,3 I'y, 3H).

[Mpumep 9. 2-Uzonponmnn-6-meTokcu-8-(6-mMeTni-7-okco-6,7-nuruapo- 1 H-nmuppoino[ 2,3 -clnupuann-4-nmn)-

2H-1,4-6en30kca3un-3(4H)-oH.
H
Os_N ONg
o
]
N

7

IZ

O
Cramus 1. 8-Bpom-2-m3onponmin-6-metokcu-2H-1,4-6en30kcazun-3(4H)-oH.

H
Os_N ONQ
s
Br
2-AmnHo-6-6pom-4-metokcudenon (0,1 T, 0,4 mmonp) (Aldrich, xar. Ne 653705) u sTHin-2-6pom-3-

metmnoOyTanoar (0,11 mi, 0,69 mmons) (Alpha, Ne kat. B22525) o0benunsiin B N-metunmupponunone (1,0 M)
¢ 1,8-muazadunmkio|5,4,0]yanek-7-esom (0,14 mm, 0,92 MMonb) B 3amassHHON TpyOke. PeaknmoHHYIO cMmech
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Harpesanu 10 140°C B MUKpPOBOJIHOBOH Ieud B TeueHHe 15 MUH. 3aTeM peakIMOHHYIO0 CMECh OXJIAXKIAIU U pac-
npefeNsui Mexay stunaneratoM u 1 H pactBopom HCl. OObenuHeHHbIE OpraHUYecKUe CIIOW TPOMBIBAIN Ha-
CBIIIICHHBIM PacTBOPOM XJIOPHIA HATPUS, CYIIUIHN HAJ CylTb(aToM MarHus U yIapuBaJH JJI TTOIyIeHUS TEMHO-
ro macna. [IpoaykT ounmanu ¢ nomomipio KOX Ha cunukarene, 31oupys ¢ TpaJUeHTOM TeKCaH:dTUJIAIeTaT C
nosrydeHrueM 8-6pom-2-m3onporui-6-metokcu-2H-1,4-6er3okcazni-3(4H)-oHa B BUIE TOTYTBEPAOTO BEIIESCTBA
(0,03 1, 30%). XKXMC paccunrano mais C,H;sBrNO; (M+H)+: m/z=300,1, 302,1; natimzeno=300,0, 302,0.

Cramus 2. 2-N3onponun-6-meTokcH-8-{6-meTmi- 1 -[ (4-meTmidennn)cynbPonnn |-7-okco-6,7-muruapo-1H-
nuppoio| 2,3-c JmupuauH-4-wmin } -2H-1,4-6er3okca3un-3(4H)-oH.

8-bpom-2-m3omnponmi-6-metokcu-2H-1,4-6en3o0kcaszun-3(4H)-on (0,03 1, 0,1 MMoib) 0OBeAMHSIH C 6-
metui-1-[(4-metundenun)cynsponun]-4-(4,4,5,5-terpamerni-1,3,2-muokcaboponan-2-mn)-1,6-auruapo-7H-
mupposio[2,3-cmupuaun-7-onom (0,043 T, 0,10 Mmmois) B 1,4-muokcane (2,5 mi) u kapoonatom kamus (0,031 T,
0,22 wmmone) B BOme (0,84 ™). PeaknmoHHyr0 cMech JerasupoBaiii  a3otoM u jgobamwmm  [1,1-
ouc(andpenundochuno)pepponeH|muxnopnamiaauii(1l) kommiexc ¢ muxiopmeranom (1:1) (0,009 T, 0,01 Mmous).
PeakunoHHyr0 cMech HarpeBanu B 3amasHHO# TpyOke mo 100°C B TeueHue 2 4. 3aTeM CMECh OXJIAXIATH IO
KOMHATHOW TeMIIepaTyphl U paclpenessuid MEeXIy STHIAeTaToM W BoJor. OpraHUYecKuil CIoW MpOMBIBAIH
HACHIIIEHHBIM PAacTBOPOM XJIOpHIAa HATPHS, CYIIMIN Hal Cylb(haTOM MarHusi W YIMapHWBalHW C MOJIYYCHHEM 2-
H30MPONUI-6-MeTOKCH-8-{ 6-MeTHII- 1 -[(4-MeTundenmn)cynbdonmn|-7-okco-6,7-muruapo- 1 H-muppomno[2,3-
c]mupunnna-4-nn}-2H-1,4-6er3okcasun-3(4H)-ona B Bune temHoro macma (0,03 r, 60%). XKXMC paccuntano
st Co7HosN306S (M+H) 't m/z=522,1; naiineno=>522,1.

Cramust 3. 2-H3omponmi-6-mMeTokcu-8-(6-MeTui-7-okco-6,7-nuruapo-1H-muppono[2,3-clnupuann-4-nm)-
2H-1,4-6en3okca3un-3(4H)-oH.

2-N3omnpormi-6-MeTokcH-8-{ 6-metni-1-[ (4-meTrndenun)cynbpoHui]-7-okco-6,7-murunpo-1H-
nppono|2,3-cmupuaua-4-min } -2H-1,4-6enzokcasun-3(4H)-on (0,03 1, 0,06 MMOIB) pacTBOPSUTH B CMECH TaHOJIA
(5,1 M) m 1,0 M runpokcuaa vatpus B Boge (1,7 mur) u Harpesamu 10 80°C B MacisiHol OaHe B TeueHue 1 4. 3ateM
CMECh OXJIAXKIANW 10 KOMHATHON TemmepaTypsl U nogkuciasuin TOK. HeounmeHHbli MpOIyKT OUHILAIH C TO-
Mompio npenapatuBHoit BOXXX ¢ mpumenennem kojoHku C-18 amoupys ¢ TpagueHTOM BOJA:alleTOHUTPHII,
3a0ydepennabM 10 pH 2 ¢ momonrsio TOK ¢ momydeHrneM yka3aHHOTO B 3aroJIOBKE COSAMHEHHsI B BHIE O€Ioro
amopduoro tBepaoro BemectBa (0,02 r, 50%). KKXMC paccuntano mst C,0H,nN30, (M+H)+: m/z=368,1; naii-
neno=368,1. 'H SIMP (300 MI'u, JIMCO-dq) & 12,01 (c, 1H), 10,61 (c, 1H), 7,35-7,20 (M, 2H), 6,57 (n, J=2,9
I'm, 1H), 6,45 (m, J=2,9 I'n, 1H), 6,20 (x, J=2,1 I'u, 1H), 4,30 (7, J=4,3 I'u, 1H), 3,70 (¢, 3H), 3,53 (c, 3H), 2,28~
2,09 (M, 1H), 0,80 (nn, J=11,7, 6,8 I';, 6H).

I[Ipumep 9A. 2-HM3ompomnmi-6-MeToKcH-8-(6-MeTwII-7-0kc0-6,7-muruapo-1H-muappomno[2,3-cJmupunnn-4-
win)-2H-1,4-6en30kca3un-3(4H)-on (3HanTHOMED 1).

Mpumep 9B. 2-U3omponmn-6-merokcu-8-(6-mMeTui-7-okco-6,7-auruapo-1H-muppono[2,3-clnupuaun-4-
win)-2H-1,4-6en30kca3un-3(4H)-on (3HaHTHOMED 2).

O

DHAHTHOMEPHI U3 MPUMEPOB 9 pa3ieisuIi ¢ MOMOIIBIO TpEM. XpoMaTorpaguu Ha XUPATbHONH KOJOHKE C
MPUMEHECHUEM CIICIYIOIIUX YCIOBUH.

Kononka: Chiralpak IA C-2 5 MxMm, 21, 2x250 MM.

Ionmsmxuas daza: 30% EtOH/cMmeck n30MepoB rekcaHa.

I'pamuenTHOE cOCTOSTHHME: U30KpaTHIEeCKOoe pH 14 MiI/MUH.

3arpy3ka: 1,0 mr B 900 MK, Bpems yaepkanus: 17 muH. Bpemst nuka: 11,0 u 14,4 muH.

ITpumep 9A, muk 1 B Bume TBepmoro ocaxka (11,0 muH). XKXMC paccunrano mis CooH,N;0, (M+H)™:
m/z=368,1; naitneno=368,1. 'H SIMP (300 MI'u, IMCO-d¢) & 12,01 (¢, 1H), 10,61 (¢, 1H), 7,35-7,20 (m, 2H),
6,57 (m, J=2,9 I'y, 1H), 6,45 (1, J=2,9 T'n, 1H), 6,20 (7, J=2,1 I'u, 1H), 4,30 (7, J=4,3 I'u, 1H), 3,70 (c, 3H), 3,53
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(c, 3H), 2,28-2,09 (M, 1H), 0,80 (mux, J=11,7, 6,8 'y, 6H).

Ipumep 9B, muk 2 B BuAe TBepmoro ocanka (14,4). XKXMC paccuutano miss CyyHypN;O4 (M+H)+:
m/z=368,1; naitneno=368,1. 'H SIMP (300 MI'u, JIMCO-d¢) & 12,01 (¢, 1H), 10,61 (¢, 1H), 7,35-7,20 (m, 2H),
6,57 (m, J=2,9 I'n, 1H), 6,45 (n, J=2,9 T'u, 1H), 6,20 (n, J=2,1 I'u, 1H), 4,30 (1, J=4,3 I'u, 1H), 3,70 (c, 3H), 3,53
(c, 3H), 2,28-2,09 (M, 1H), 0,80 (zm, J=11,7, 6,8 ', 6H).

ITpumep 10. 2-u30mponwiI-6-MeTOKCH-4-MeTHII-8-(6-MeTHII-7-0KC0-6, 7-murunpo- 1 H-muppono[ 2,3-c|mpuanH-
4-nn)-2H-1,4-6en30kca3un-3(4H)-oH.

Coemuaenre mpumepa 10 CHHTE3UPOBAIM B COOTBETCTBHUH C SKCICPHUMEHTATLHON METOIUKOMN, aHAIOTHYHOM
HICTIONB30BAHHON JUTS CHHTE3a coemuHeHms npumepa 8. JKXMC maiineno (M+H)": 382,1. 'H SIMP (300 M,
JIMCO-d¢) 6 12,02 (c, 1H), 7,27 (n, J=4,5 T'u, 2H), 6,71 (n, J=2,7 I'u, 1H), 6,65 (1, J=2,7 I'n, 1H), 6,19 (ymu ¢, 1H),
4,32 (n, J=4,7 Ty, 1H), 3,77 (c, 3H), 3,53 (c, 3H), 3,31 (c, 3H), 2,22-2,10 (m, 1H), 0,77 (am, J=15,1, 6,8 T';, 6H).

IMpumep 11. [2-M3omponmi-6-MeToKCH-8-(6-MeTwII-7-0Kkc0-6,7-muruapo-1H-muppomno[2,3-cJmupunnn-4-
nn)-3-okco-2,3-quruapo-4H-1,4-6en30kca3nH-4-1i |yKCycHast KHCIIOTA.
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Cranus 1. Tper-bytnin-(8-0pom-2-n3onponmi-6-MeTokcH-3-0kco-2,3-muruapo-4H-1,4-06en3okcaznn-4-num)aneTar.

i

e}
O N O

O
Br

8-bpom-2-m3onponmn-6-metokcu-2H-1,4-6en3oxcasnn-3(4H)-on (0,15 r, 0,50 mmo:p) u3 npumepa 10 pac-
TBOpsuTH B N,N-nnmermipopmamusne (2,0 My, 26 MMOJIb) IIpU KOMHAaTHOH TeMmIneparype B atMocdepe azora. [lo-
GaBisu rHApH HaTpust B MuHepaibHOM Macie (0,024 r, 0,60 MMOJIb) M peaKIMOHHYIO CMECh TIepPEeMEIINBAIN B
TeyeHue 15 MuH. 3aTeM 100aBISUIH YKCYCHYIO KHCIIOTY, OpoMm, 1,1-muMermmatinosslit a¢up (0,11 M, 0,75 Mmons)
Y TIOJy4EHHYIO CMECh IIepeMEIINBalIM TPY KOMHATHOW TeMIiepaTtype B TeueHue | 4. PeakiMoHHYyI0 cMech 3aTeM
racuwiii BOJOH W DKCTparupoBayiv dTmianeraroM. OObeIMHEHHbIE OPraHUYeCKHE CJIOM MPOMBIBAIN HACHIIICH-
HBIM PacTBOPOM XJIOpHJIAa HATPHsl, CYIIMIN HaJl CYJIb(GaToM MarHus U yHapuBajIH ¢ HOJy4YCHHEM HEOYHIIIEHHOTO
MPOAYKTa B BUJIE TIOJNyTBEPAOTO BemecTBa. HeounmeHHpl nmpoaykt ouniaiu ¢ nomoibio KOX Ha cunmkare-
JIe, STOUPYS C TPAAUCHTOM TEeKCAH:AITUIIANETAT C MOTYYCHHEeM TpeT-0yThi(8-0poM-2-H30Mmponui-6-MeTOKCH-3-
0Kco-2,3-nurunpo-4H-1,4-0en3okca3na-4-mm)amnerata B Buae crexioodpasHoro BemectBa (0,15 1, 95%).
KXMC paccunrano st CigHpsBrNOs (M+H)+: m/z=414,1, 416,1; naitneno=358,1, 360,1 (M+H-tpeT-OyTmm).

Cramus 2. tpeT-byTnin-(2-uzonponui-6-meTokcu-8-{ 6-meTui- 1 -[(4-meTund ennn)cynbponun|-7-okco-6,7-
nmuruapo- 1 H-mupposo[2,3-c|nupuana-4-wuin } -3-okco-2,3-muruapo-4H-1,4-6eH30Kca3uH-4-1i1)areTar.
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TpeT-byTnin-(8-6poM-2-u30nponmi-6-MeToKCH-3-0kco-2,3-nuruapo-4H-1,4-6eH30kca3nn-4-num)amnerat
(0,030 T, 0,072 Mmonb) 00BeTUHSUA ¢ 6-MeTHI-1-[(4-MeTundenmn)cynbhonmn]-4-(4,4,5,5-rerpamernin-1,3,2-
Jnrokcaboposan-2-un)-1,6-muruapo-7H-nuppono[2,3-c]lmupuaun-7-onom (0,031 r, 0,072 mmoms) B 1,4-
muokcane (1,8 mur) u kapoonate xanus (0,022 r, 0,16 mmoins) B Boge (0,61 mi). CMech TerasupoBaiy a30TOM H
no6aswm [1,1'-6uc(audenmndocduno)dpeppoueH|auxnopnamtaguii(Il) xkomrmiexkc ¢ guximopmeranom (1:1)
(0,006 T, 0,008 Mmmoutb). Peakionnyio cMech HarpeBaiay B 3anasHHoW TpyOke no 100°C B Teyenue 1 4. 3atem
PEaKIMOHHYIO CMECh OXJIaXKIaJIM O KOMHATHOH TeMIEpaTyphl ¥ paclpeessuii MeX Iy STHIALeTaTOM M BOJOMH.
Opranuyeckuii cI0i MPOMBIBaIM HACKIIIEHHBIM PAaCTBOPOM XJIOPHAA HATPHS, CYLIHIIHN HaJl CYIb(aToM MarHus 1
YHapHUBalld C TONyYEHHUEM TPET-OyTHII-(2-U30TpONHiI-6-MeTOKCH-8-{6-MeTri-1-[(4-MeTrnderu)cyabhoHm |-
7-0kc0-6,7-muruapo- 1 H-muppoio| 2,3 -c Jnupuanna-4-un } -3-okco-2,3-quruapo-4H-1,4-6en30kca3na-4-
nn)anerata B Buae temHoro macia (0,04 r, 85%). JKXMC paccuurtano mis Cs3H;zgN3;OgS (M+H)+: m/z=636,2;
HalneHo0=636,2.

Cramus 3. [2-H3onponii-6-MeToKcu-8-(6-MeTwI-7-0kc0-6,7-nuruapo- 1 H-muppomno[ 2,3 -c|mupunnn-4-mm)-
3-0kco0-2,3-qurnapo-4H-1,4-6eH30kca3nH-4-1i | yKCycHast KHCIIOTa

TpeT-byTnin-(2-n3onponui-6-merokcu-8- { 6-meTri- 1 -[ (4-meTundeHm)cynbpoHu ] - 7-0kco-6, 7 - TMruApo-
1H-iuppomno(2,3-c]mupunun-4-un} -3-okco-2,3-auruapo-4H-1,4-6en3okcaznn-4-mn)anerar (0,04 r, 0,06 MMoub)
pactBopsuti B aTanone (3,7 mun) u 1,0 M ruapokcuna Harpus B Boge (1,2 mur). Cmech HarpeBam 1o 80°C B mac-
JSTHOHM OaHe B TedeHue | 4, OXJIaKJamu 10 KOMHATHOW Temmeparyphl u noakuciasim TOK. TIpoaykr ounmianm ¢
noMo1neto npenapatusHoit BOXKX ¢ npuMenenuem xononku C-18, amronpys ¢ rpaIueHTOM BOJa:alleTOHUTPUIL,
3a0ydepenabM 10 pH 2 ¢ momormipio TOK, ¢ monyderneM yka3aHHOTO B 3aroJioBKe MPOIYKTa B BUAE OEI0TO
amopduoro tBepaoro BemectBa (0,02 T, 65%). KKXMC paccuntano ans C,pHy4N;304 (M+H)+: m/z=426,1; naii-
neno=426,2. 'H SIMP (300 MI'u, IMCO-de) & 13,02 (c, 1H), 12,03 (c, 1H), 7,37-7,21 (M, 2H), 6,66 (1, J=2,7
I'm, 1H), 6,58 (z, J=2,7 I'u, 1H), 6,20 (ym. c, 1H), 4,64 (c, 2H), 4,34 (x, J=5,2 T'n, 1H), 3,74 (c, 3H), 3,54 (c,
3H), 2,13 (an, J=12,3, 6,5 I'y, 1H), 0,81 (1, J=6,9 I'y, 3H), 0,74 (&, J=6,7 T'u, 3H).

IIpumep 12. 2-[2-N3onponmi-6-MeToKCH-8-(6-MeTHII-7-0Kc0-6,7-muruapo- 1 H-muappomno[2,3-c[mupunnn-4-
n)-3-okco-2,3-quruapo-4H-1,4-6en30kca3na-4-ui |-N-MeTrIaneTaMuI.
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Cramust 1. 2-(8-6pom-2-n30mponui-6-MeTokcu-3-0kco-2,3-quruapo-4H-1,4-6en30kca3nn-4-nin)ykcycHast
KHCNOTA.
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TpeT-byTni-2-(8-6pom-2-n3onponui-6-mMeTokcu-3-0kco-2,3-murunpo-4H-1,4-06eH30kca3nun-4-u)amnerar
(0,190 , 0,459 mmons) u3 npumepa 11 pactBopsin B Metmienxyiopuze (3,0 M) u TpUTOPYKCYCHOH KUCIIOTE

(1,0 M) mpu KOMHATHOM TemIiepaType B TedeHue 2 4. PeakimoHHyI0 CMeCh yIapuBajH in vacuo ¢ HOIydYeHHEM
HeounieHHo  2-(8-6pom-2-u3omnponmi-6-MeTokcHu-3-0kco-2,3-nuruapo-4H-1,4-6eH30kca3nH-4-1i1) yKCYCHOH
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kucinoTel (0,163 1, 100%) B Buae macma. XKXMC paccunrtano mis Ci4H;BrNOs (M+H)+: m/z=358,1, 360,1;
Haineno=358,0, 360,0.

Cramus 2. 2-(8-bpoM-2-n3omnponui-6-MeTokcu-3-0kco-2,3-auruapo-4H-1,4-6en30kca3ua-4-mi)-N-MeTHII-
areTaMMmI.

~

HN
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X
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2-(8-bpom-2-u3onponi-6-MeToKCH-3-0kco-2,3-muruapo-4H-1,4-6eH30kca3nH-4-n1)yKCYyCHYIO  KHCIIOTY
(0,051, 0,1 Mmmoub) pacTBopsutr B N,N-aumetundopmamune (2,0 M) u gobasimsum 2,0 M MeTHIIaMUH B METaHO-
ne (0,35 mu, 0,70 mmoims), N,N,N',N'-terpamernn-O-(7-a3abeHnzotpuaszon-1-mn)ypormn rekcaptopdocdar
(0,064 1, 0,17 mmonnb) (Oakwood Ne kat. 023926). PeakinoHHYI0 CMECh TIepeMENTHBAIN TPH KOMHATHOHN TeMIie-
paType B TCUCHHUE 2 U M 3aT€M PACIPEACISLTH MEXKIY dTHIIANCTATOM W BOJOW. OpraHMYeCKHA CIIOW MPOMBIBAITH
1r HCI, HachIeHHBIM pacTBOPOM XJIOpHIA HATPHUS, CYIIMIN HAJ CYITh()AaTOM MarHus ¥ YIapUBAIU C ITOTyYCHU-
€M  HCOYMIICHHOTO 2-(8-OpoM-2-M30mpomui-6-MeToKCH-3-0kc0-2,3-aurunpo-4H-1,4-6en3okca3znn-4-mm)-N-
MeTmnaneramuga B Buge macna (0,05 r, 100%). XKXMC paccunrano mis C;sH,BrN,Oy (M+H)+: m/z=371,1,
373,1; maiineno=371,0, 373,0.
Cramus 3. 2-(2-Uzonponuin-6-merokcu-8-{6-metni-1-[(4-metundenmn)cynbpoHm]-7-0kco-6,7-Turuapo-
1H-tuppoino[2,3-c|mupunus-4-mi}-3-okco-2,3-muruapo-4H-1,4-6eH30kca3ui-4-mi)-N-MeTHIare TaMu/I.

2-(8-bpom-2-u30mponmi-6-MeToOKCH-3-0kc0-2,3 - nurunpo-4H-1,4-0en30kca3nn-4-mi)-N-MeTHIae TaMHT
(0,027 r, 0,072 Mmonbp) oObeqUHATN ¢ 6-MeTHII-1-[(4-MeTundenw)cynbponnn|-4-(4,4,5,5-terpamerin-1,3,2-
Jnrokcaboposan-2-uin)-1,6-muruapo-7H-nuppono[2,3-clnupuaun-7-onom (0,031 r, 0,072 mmoms) B 1,4-
nmuokcane (1,8 M) u kapoonaTom kanus (0,022 1, 0,16 mmons) B Boae (0,61 mur). CMech nera3upoBaId a30TOM H
nobasunmu  [1,1'-6uc(audenundocduno)depponeH|suxnopnamaanii(Il) kommnexe ¢ muxmopmeranom (1:1)
(0,006 T, 0,008 MMoOITB). PeakimoHHYIO CMECh 3aTeM HarpeBalid B 3amasHHoOW TpyOke mo 100°C B Teuenue 1 ,
OXJIKIAIH IO KOMHATHOW TeMIEepaTyphl U PacTIpeAeIIsId MEXIy dTHIAETaTOM M Bogol. OpraHndecKuil cioi
TIPOMBIBANI HACHIIIIEHHBIM PAaCTBOPOM XJIOPHa HATPHs, CYIIMIN HaJ Cyah(paToM MarHus W YIapHBalIH C MOTy-
YCHHEM HCOYHIICHHOTO 2-(2-H30mpOonmi-6-MeTOKCH-8-{6-MeTwi- 1-[ (4-MeTundenmwn)cynbponu|-7-0kco-6,7-
muruapo-1H-mppono([2,3-cmupunun-4-uin | -3-okco-2,3-quruapo-4H-1,4-6enzokca3nn-4-mi)-N-
MeTmaneramuna B Buge TemHoro Macma (0,035 r, 83%). XKXMC paccuntano mis C;H;3N40,S (M+H)+:
m/z=593,1; "aiineno=593,2.

Cramust 4. 2-[2-W3onponmin-6-meTokcu-8-(6-mMetui-7-okco-6,7-auruapo-1H-mupposno[2,3-clnupuaun-4-
ni)-3-okco-2,3-muruapo-4H-1,4-6eH30kcaznH-4mi |-N-Me ThIale TaMA,

2-(2-N3onponun-6-meTokcH-8-{6-meTui- 1 -[ (4-meTmidennn ) cyaphonnn |-7-okco-6,7-muruapo- 1 H-
nuppotio| 2,3-c JnupuauH-4-mi } -3-okco-2,3-auruapo-4H- 1,4-6en3okcazuna-4-un)-N-metmnaneramug (0,035 1,
0,059 Mmoip) pacTBOpsiu B cMecu dtanoua (3,7 M) u 1,0 M ruapokcuna Hatpus B Bojae (1,2 M) 1 HarpeBayn
1o 80°C B MacnsHOM OaHe B TedeHue | 4. 3aTeM cMeCh OXJTAKAAIN O KOMHATHON TeMIEepaTyphbl ¥ TIOIKUCIISITH
TOK. [TpoaykT ouniany ¢ moMoIpio npenapatuBHol BOXKX ¢ npumenenuem kosnonku C-18, amonpys ¢ rpa-
JMIUEHTOM BOJIa:alleTOHUTpHUI, 3a0ydepernHoro mo pH 2 ¢ momonisio TOK, ¢ momydeHneM yka3aHHOTO B 3aroJioB-
K€ COeIMHEHUs B BUE o4Tn Oenoro amopguoro tBepaoro Bemecrsa (0,015 1, 47%). XKXMC paccuurano ais
Co3HyN,Os (M+H)": m/z=439,1; maiineno=439,1. "H SIMP (300 MI'u, IMCO-dg) & 12,03 (c, 1H), 8,09 (x,
J=4,7 ', 1H), 7,27 (n, J=2,6 T'n, 2H), 6,65 (1, J=2,7 'y, 1H), 6,44 (x, J=2,7 I'n, 1H), 6,23-6,14 (M, 1H), 4,58-
4,38 (M, 2H), 4,35 (n, J=5,0 I'u, 1H), 3,72 (c, 3H), 3,54 (¢, 3H), 2,63 (1, J=4,5 I'u, 3H), 2,16 (nx, J=11,9, 6,9 I'L,
1H), 0,81 (x, J=6,9 ', 3H), 0,75 (n, J=6,7 'y, 3H).

IIpumepsr 13-16.

Coenunenus mpuMepoB 13-16 U 3KCIepUMEHTAIBHBIE METOIUKH, HCIOIB3yEeMbIC U1 UX MOIYYCHUS, H3-
JIOXKCHBI HIKE B TaOII. 2.
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Tabiuma 2
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IIp. e HasBaHMue R3 Crioco® cuHTesa
2-[2-uBonponmi-6-MeToKCU—-8~— (6—
MeTuJ—7-okco—6, 7-ouruapo—1H- NH2
13 nupposio [2, 3-clnupuanH-4-ui) —-3-0KCco— 0 Dp. W 12
2,3-murunpo-4H-1,4-BeHsoKkCcasmuH—4— R
Wi1] aueTaMu
2-msonponui-6-MeToKcu—-8- (6-MeTmi—"7-
okco-6, 7-guruagpo-1H-nupposo[2, 3- N
14 cloupunouu-4-uin) —-4-[2- (4- [N] Ip. W 12
MeTHInuIepasmui-1-1mi) —2-0KCODTUi ] — ﬁf§0
2H-1,4-6ensokcasmH-3 (4H) —oH
2-M30NpOoNMUI—-6—MeTOKCKU—8— (6-MeTuiI—7-
okco-6, 7T-gurunpo-1H-nupposo[2, 3- NN
15 cloupuonH-4-un) —4- (nupuamH-—4-— | = Ip. W 8
mimeTmi1) —2H-1, 4—-6ensokcasmuH—-3 (4H) - bl
OH
2,4-mMrsonponmui-6-mMeTokcKu—-8— (6—
MeTuJI-7-0KCco-6, 7T-nurunpo-1H-
16 M30—IPOIL Ip. W 8
nuppodo [2, 3—-c]loupuamu—-4-uiu) —-2H-1, 4-
BeHsokcasmMH-3 (4H) -oH
Ipumep 17. 2-U3onponun-8-(6-metun-7-okco-6,7-guruapo-1H-nuppoino|2,3-cloupunun-4-ni)-3-oxco-
3,4-nurunpo-2H-1,4-6eH30Kca3nH-6-KapOOHUTPHI.
O LN 2N
(@)
NN
o H
Cranus 1. 3-BpoM-4-rupoKcH-5-HUTPOOSCH30HUTPHIL.
O,N ZN

K cmecu 4-runpokcn-3-autpodenzonntpuia (500 mr, 3 mmons) (Aldrich, kat. Ne 344575), xnopuna xene-
3a (100 mr, 0,9 MMOJIB) 1 YKCycHO#H KucaoTh! (20 MiT) mpy KOMHATHOHM TeMnepaType no6asisum 6pom (500 mr,
3 MMouts). PeakumonHyto cMech HarpeBany mpu 50°C B TeueHHe 2 4, OXJIaXKIAJIU 10 KOMHATHOW TeMIepaTypsl 1
nob6asismn Boxy (100 mur). MennenHno oOpasyromuiicss ocalok coOMpany, NPOMBIBAIM BOAOH M CYIIWIIN JUIS
noxydeHus: 3-6pom-4-ruapoxcu-5-untpodenzonntpuna (0,50 r, 70%) B Buae KEATOTO TBEPJOTO BEIIECTBA.
KXMC paccuurano g C;H4BrN,O; (M+H)+: m/z=242,9, 2 4 4,9; naiineno=242,9, 244.,9.

HO
Br
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Cranus 2. 3-AMUHO-5-0poM-4-TUIPOKCHOCH30HUTPHIL.

H N N
O
Br

K cmecu 3-6pom-4-runpokcu-5-aurpodenzonutpuia (400 Mr, 2 MMOIB) B YKCycHOH kuciote (20 mi) go-
Oapisun xene3Hbie omwike (300 Mr, 5 MMOITE). 3aTeM cMech Aera3upOBaid a30TOM U TIEPEMEITUBAIN B TCUCHHE
HOYM MPU KOMHATHOU TeMIiepatype. PeakiinoHHyIo cMech KOHIEHTPUPOBAIH SISl YAAJIEHUS! YKCYCHON KUCIIOTBI
M OCTaTOK pACIPEICISLTH MEKAY STHIAIETATOM W HACHIIICHHBIM BOIHBIM PAacTBOPOM OWKapOOHATa HATPHS.
OOBeIMHEHHBIC OPTraHWYECKHE CJIOW IPOMBIBANIM HACBIIICHHBIM PAaCTBOPOM XJIOPHIA HATPHS, CYIIWINA HaJ
cynmb(hatoM Maraus, QUIBTPOBAIM W YIApPUBAIA C TOJYYCHHEM HEOYHIEHHOTO 3-aMUHO-5-0pom-4-
THIPOKCHOCH30HUTPIJIA B BHAE TeMHOTo TBepmoro BemiectBa (250 mr, 70%). KXMC paccuntano mis
C;HgBrN,O (M+H)": m/z=212,9, 214.9; naiineno=212,9, 214.9.

Cramus 3. 2-M3onpormin-8-(6-meTui-7-okco-6,7-quruapo- 1 H-muppomno| 2,3 -cmupunun-4-ni)-3-okco-3,4-
muruapo-2H-1,4-6eH30Kkca3nH-6-KapOOHUTPHII.

Hcrmonb3ys cnocoObl ¢ aHAJIOTHIHBIMH YCJIOBHSAMH TpuMepa 9, HO HCHONB3YysA 3-aMHHO-5-O0poM-4-
THUIPOKCUOCH30HUTPILI, MOJTyYaId YKa3aHHOE B 3ar0JIOBKE COCTUHECHUE M OYHUIIIAIH C TIOMOIIBIO TperapaTHBHON
B3XX ¢ npumeneHnem kooHkH C-18, 3moupys ¢ rpaIleHTOM BOJa:alleTOHUTPII, 3a0ydepennsiM 10 pH 2 ¢
nomomiplo TOK ¢ momydeHuneMm 2-uzonponui-8-(6-mMeTui-7-okco-6,7-auruapo-1H-mupposno[2,3-clnupuaun-4-
wi)-3-okco-3,4-nurnapo-2H-1,4-6eH30Kca3nH-6-kapOoHUTpIIIa B Bujie 0eoro aMop(hHOTO TBEPIOTO BELIECTBA
(0,007 1, 40%). XKXMC paccuutano ansi CroH 9N4O4 (M+H)+: m/z=363,1; naiineno=363,0. 'H aMP (300 MTI'm,
JAMCO-dg) & 12,06 (c, 1H), 11,01 (c, 1H), 7,46 (m, J=2,0 I'y, 1H), 7,34 (c, 1H), 7,27 (1, J=2,7 I'n, 1H), 7,18 (7,
J=2,0 I'y, 1H), 6,24-6,13 (M, 1H), 4,62 (&, J=3,8 I'y, 1H), 3,53 (c, 3H), 2,29-2,16 (m, 1H), 0,78 (an, J=6,8, 3,9
I'm, 6H).

IIpumep 18. 2-Uzomponmi-4-metuin-8-(6-meTui-7-okco-6,7-quruapo- 1 H-muppomno|[ 2,3 -cmupunnn-4-mm)-
3-0kco0-3,4-nurnapo-2H-1,4-6eH30kca3nH-6-KapOOHUTPHIL.

oLN 2N
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Cranus 1. 8-bpoM-2-m3onpomnun-4-meTni-3-okco-3,4-muruapo-2H-1,4-6eH30Kca3nH-6-KapOOHUTP L.

OLN N
L
Br

I'mppun Hatpust B MuHepansHOM Macie (2 mr, 0,07 MMoib) mobaBisun K cMecH 8-0poM-2-u30mpornui-3-
okco-3,4-nuruapo-2H-1,4-6en3okcaznn-6-kapoonurpmwna (20 mr, 0,07 mmons) u3 mpumepa 17, B N,N-
muMetripopmamuze (2 mir). PeakunoHHylo cMech rmepeMennBaiyd B T€YEHUE 5 MHH, NOOABISIIM METHIHOIUIT
(5,1 mxu1, 0,081 MMOJIB) M PEAKITMOHHYIO CMECh MEPEMEIINBAIN B TEUCHHE JOTMOJHATENBHOTO | 4. 3aTeM peak-
IIIOHHYIO CMECh PaclpeelsId MKy 3THIIAIETaTOM U BO#OH. OObeIMHEHHbIC OPTraHUYECKHE CJIOM IPOMBIBA-
JIM HaCBIMCHHBIM PAacTBOPOM XJIOpUAA HATpus, cymmin Hag MgSO,, GpuipTpoBany u ynapuBaiy ¢ MOIydeHHEM
HEOUHIICHHOTO  8-OpoM-2-u30mpommi-4-MeTui-3-okco-3,4-murunpo-2H-1,4-6er3okcaznH-6-kapOoHUTpUiIa B
Bue cTexnoobpasnoro Bemectsa (0,020 , 100%). XKXMC paccuurano mis C3H4BrN,O, (M+H)+: m/z=309,1,
311,1; maiineno=308,9, 310,7.

Cramust 2. 2-M3onpomun-4-metnin-8-{6-metuin-1-[(4-metmndenun)cynbdonmnn]-7-okco-6,7-quruapo-1H-
muppoo[2,3-cmupuaun-4-un } -3-okco-3,4-nurunpo-2H- 1 ,4-0eH30Kca3nH-6-KapOOHUTPHIL.

2N

o
(0]

8-bpom-2-uzonponun-4-metuin-3-okco-3,4-nuruapo-2H-1,4-6en3okcazun-6-kapoonutpun (16  wr,
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0,051 mMounb) u 6-metmi-1-[(4-metundenwmn)cynbhonnn]-4-(4,4,5,5-rerpamerni-1,3,2-muokcaboporan-2-wi)-
1,6-nurnapo-7H-nuppono[2,3-c|nupuann-7-on (26 mr, 0,061 mmons) pactBopuin B 1,4-1uokcane (2 mir) ¢ kap-
6onatom kamwms (10 mr, 0,08 MMons) B Boge (0,9 MiT) M OTy9IeHHYIO CMECh JeTa3upoBasii a30ToM. JloOaBisuim Ka-
taymzarop [1,1'-6uc(mudennndocduno)depponer]auxmopnamianuii(Il) komrmieke ¢ quxmopmeradoM (1:1) (5 mr,
0,006 mmoip) 1 cMech HarpeBayn pu 100°C B Teuenne 4 4. 3aTeM peakIMOHHYI0 CMECh OXJTAKIAIN H pacIpe-
JIEJSTA MEXKITy BOAOW M dTwianeratoM. OObeIMHEHHBIE OpTaHndecKue ciion cymuian ¢ MgSO4 1 ynapuBaiu ¢
MOJIydeHHEM HEOUYHINEHHOTO 2-M30TpOonwiI-4-MeTHI-8-{6-MeTmi- 1 -[(4-MeTrndennn)cynbpoHui]-7-o0kco-6,7-
nmuruapo- 1 H-mupposo[2,3-cnupuana-4-wuin } -3-okco-3,4-quruapo-2H-1,4-6eH30Kkca3uH-6-kapOOHUTPHIIA B BUJIC
crexnoobpaszHoro Bemectsa (0,027 T, 100%). XKXMC paccunrano mns CogHysN,OsS (M+H)™: m/z=531,1; Haii-
neno=531,2.

Cragusa 3. 2-M3onponun-4-mermn-8-(6-metuin-7-oxco-6,7-nuruapo-1H-nupporno[2,3-clnupuann-4-mn)-3-
okco-3,4-nuruapo-2H-1,4-6eH30Kca3nH-6-KapOOHUTPHIL.

2-Uzonponwun-4-metni-8-{6-metni- 1 -[ (4-metundennn)cynbponun|-7-okco-6, 7-muruapo- 1 H-muppono[ 2,3-
c|mupunuH-4-nn}-3-oxco-3,4-nuruapo-2H-1,4-6en30kcaznn-6-kapoonurpui (0,027 r, 0,051 MMoib) pacTBOpsTH
B cMecu dtanona (2 mur) u 1,0 M runpokcuna Hatpust B Boe (1 mur). Cmech 3arem HarpeBanu npu 80°C B Tede-
Hue 1 4. PeakmoHHyro cMech OUHIIaiy 0e3 BhIICIEHUS MPOAYKTa PEAKITUH C IOMOIIBI0 MTpenapaTuBHoi BOKX
¢ pUMeHeHneM KoJIoHKH C-18, amonpyst ¢ TpaIueHTOM BOJa:alleTOHUTPpUII, 3a0ydepeHasM 1o pH 2 ¢ momo-
mpio TOK, ¢ moryuyeHreM yKa3aHHOTO B 3aTOJIOBKE COSIMHEHHS B BHE 0e10T0 aMOp(HOro TBEpPAOTO BeulecTBa
(0,005 T, 26%). KXMC paccuutano mis C, Hy N4O; (M+H)+: m/z=377,1; naiineno=377,1. 'H SIMP (300 MTI'n,
JAMCO-dy) & 12,06 (c, 1H), 7,65 (n, J=1,9 I', 1H), 7,56 (n, 1H), 7,34 (c, 1H), 7,30-7,25 (m, 1H), 6,21-6,14 (M,
1H), 4,62 (n, J=4,2 T'n, 1H), 3,54 (c, 3H), 3,34 (c, 3H), 2,27-2,18 (M, 1H), 0,75 (1, J=6,8 I't, 6H).

Mpumep 19. 2-Uzonpommn-4-meTuin-8-(6-mMeTui-7-okco-6,7-guruapo-1H-muppoino[2,3-clnupuann-4-nn)-
3-0kco-3,4-nurunpo-2H-1,4-0en30kca3nH-6-kapOokcamMua.

| @)
Oy N NH,
o
/N N
o H

2-W3onpormin-4-metuin-8-{ 6-metmi- 1 -[ (4-meTmndenmn)cymbhonmn | - 7-okco-6,7-murunpo- 1 H-mupporno[2,3-
c]mupuana-4-mn} -3-okco-3,4-muruapo-2H-1,4-6eH30Kca3nH-6-KkapOOHNTPIIT U3 puMepa 18 pacTBOpsUIM B CMECH
stanona (2 mu) u 1,0 M runpokcuna vatpust B Boze (1 mi). Cmech 3aTeM HarpeBanu npu 80°C B Teuenue 4 .
PeaknoHHyI0 cMech OUHWIIany 0e3 BBIIEICHHS MPOAYKTa PEAKIHK C MOMOIII0 TpenapatuBHoi BOXKX ¢ mpu-
MeHeHueM KoJoHku C-18, amioupys ¢ rpaJIdeHTOM BOJA:alleTOHUTPHI, 3a0ydepeHHsiM 10 pH 2 ¢ momoirsio
T®K, c momxydeHHeM yKa3aHHOTO B 3arojIOBKE COCIMHEHUs] B BHAE 0€noro amop(HOro TBEpIOro BEILIECTBA
(0,007 T, 20%). XKKXMC paccuutano s Cr1HyzsN4Oy (M+H)+: m/z=395,1; naiineno=395,2. 'H siMP (300 MTI'n,
JAMCO-dg) 6 12,04 (c, 1H), 8,00 (c, 1H), 7,68 (1, J=1,3 T'u, 1H), 7,61 (n, J=1,5 I'n, 1H), 7,35 (c, 1H), 7,30 (c,
1H), 7,27 (1, J=2,5 'y, 1H), 6,15 (1, J=2,1 I'n, 1H), 4,51 (xn, J=4,3 ', 1H), 3,55 (¢, 3H), 3,36 (c, 3H), 2,21 (az,
J=114, 6,7 I'n, 1H), 0,77 (za, J=6,6 I'u, 6H).

[Mpumep 20. 2-M3onpormun-N-meTui-8-(6-mMeTui-7-okco-6,7-nuruapo- 1 H-nmuppono[ 2,3 -clnupuann-4-nn)-
3-0kco-3,4-nurunpo-2H-1,4-0eH30Kkca3nH-6-kapOOKCaMuI.

H @)
O.N N~
H
@)
N N
o H
Cranus 1. 8-bpom-2-m3onpomnui-3-okco-3,4-auruapo-2H-1,4-6eH30kca3nn-6-kapOOHOBas KHCIOTA.

H @)
Oy N OH
(@)
Br
PactBop 8-Opom-2-m3omponmi-3-okco-3,4-muruapo-2H-1,4-6eH30kca3nH-6-kapOooHuTpmia (U3 mpuMepa

18, 30 mr, 0,1 MMONB) B KOHIIEHTpUPOBaHHOHN cosstHON kuciote (1 M, 30 mmons) HarpeBanu npu 100°C B Te-
yerne 10 4. PeakIimoHHy0 cCMeCch OXJIaXKIANI U YIIAPUBAIH in Vacuo, 3aTeM PacIpeeIsUTH MEXITy BOJOH U 3TH-
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nanetatoM. OObeIMHEHHbBIE OPraHMYECKHE CJION IIPOMBIBAII HACHIILICHHBIM PACTBOPOM XJIOpUAA HATPUS, CYLIH-
m Hag MgSO,, GuUABTpOBaIM W yHapHBalIM C MOJYYEHHEM HEOYMIIEHHOH §-OpoMm-2-m3onponmi-3-okco-3,4-
muruapo-2H-1,4-6en3o0kca3nH-6-kapO0HOBOI KHUCIOTH B BHIe TBepaoro ocaaka (30 mr, 100%). XXMC pac-
cunrano i C,H3sBrNO, (M+H)™: m/z=314,0, 316,0; Haitneno=313,9, 315,9.

Cramus 2. 8-bpom-2-m3onponmn-N-metwn-3-okco-3,4-nuruapo-2H-1,4-6eH30kca3nH-6-kapOOKCaMHI.

H @)
\OR\iN :Q)LN/
H
O
Br

N,N,N',N'-Terpamerni-O-(7-a3abenzorpuazomna-1-mn)yponmn rekcaproppocdar (54 mr, 0,14 mmons) n
N,N-muuzonpormmwmTwiamuH (30 Mki, 0,2 MMOJIB) H00aBISUTM K PacTBOPY 8-OpoM-2-H30Mporni-3-0kco-3,4-
muruapo-2H-1,4-6en3zokca3nn-6-kapoonooii kuciaoTsl (30 mr, 0,1 mmons) B IM®DA (2 mi). Hobasmsiimn MeTH-
namuH B otanoie (3 M, 48 Mk, 0,14 MMOJIB) U peakIIMOHHYIO CMECh NIepeMEIInBaIN P KOMHATHOM TeMIepa-
Type B Teuenne 1 4. PeaknmonHyto cMech 3ateM pacnpenesim Mexay 1H HCl u atunanerarom. O0beTMHEHHBIC
OpTraHHUYECKHE CJIOW TPOMBIBAIIM HACHIIIICHHBIM PACTBOPOM XJIOPHIA HATpws, cymmin Hax MgSO,, dmisTpoBanm
W yNapuBak C TIOJYYCHWEM HEOUYHUIICHHOTO 8-0poM-2-u3onponmi-N-MeTmi-3-0kco-3,4-muruapo-2H-1,4-
OeH3oKkca3nH-6-KapObokcamua B BuAe crTekiioodpaszHoro BemectBa (30 mr, 90%). XKXMC paccuutano s
C3H ¢BrN,O5 (M+H)": m/z=327,1, 329,1; maiineno=327,0, 329,0.

Cramus 3. 2-M3onpomun-N-meTni-8-(6-metun-7-okco-6,7-nurunpo- 1 H-muppono[2,3-cmupuana-4-mm)-3 -
0kco-3,4-nurunpo-2H-1,4-0eH30Kkca3uH-6-kapOOKCaMu/I.

Hcnonb3yst criocoObl, aHANOTHYHBIE YCJIOBUSM B TIpHMepe 9, HO ucnonb3yst 8-Opom-2-mzonporui-N-
MeTHI-3-0Kc0-3,4-muruapo-2H-1,4-6eH30kca3nH-6-kapOOKCaMUIT U3 CTAANHU 2, TONyYald YKa3aHHOE B 3ar0JIOB-
K€ COeJUHEHHE U OuMllaiy ¢ noMmoulbio npenapatuBHoit BOXX ¢ mpumenennem kononku C-18, amoupys c
TpaJIMeHTOM BoOJa: aleTOHUTpwI, 3a0ydepenasiM 10 pH 2 ¢ momompto TOK ¢ momydenunem 2-usonponmi-N-
MeTmII-8-(6-MeTHII-7-0kco-6,7-nurunpo- 1 H-mmppono|[ 2,3-cmupunun-4-un)-3-okco-3,4-nurnapo-2H-1,4-
OeH30Kkca3nH-6-KapOokcamuia B Buae 6emoro amopgHoro TBepaoro semectsa (5 mr, 30%). XKXMC paccunrano
st CyHysNyO4 (M+H): m/z=395,1; maiineno=395,1. 'H SIMP (300 MI'u, IMCO-dq) & 12,03 (c, 1H), 10,84 (c,
1H), 8,38-8,28 (m, 1H), 7,50 (g, J=2,1 I'y, 1H), 7,37 (&, J=1,9 I'y, 1H), 7,28 (¢, 1H), 7,27-7,23 (M, 1H), 6,18 (c,
1H), 4,49 (n, J=4,1 T'u, 1H), 3,55 (c, 3H), 2,73 (7, J=4,4 I'y, 3H), 2,27-2,14 (M, 1H), 0,79 (am, J=6,9, 2,0 T', 6H).

IIpumep 21. 2-HM3omponmi-8-(6-meTmi-7-0kco-6,7-guruapo- 1 H-muppoo[ 2,3 -c JmupuanHa-4-num)-6-HUTpo-
2H-1,4-6en3okca3un-3(4H)-omH.

H
O-_N NO,

Coenunenue npuMmepa 21 CHHTE3UPOBAJIM B COOTBETCTBHHU C DKCIIEPUMEHTAJIBHONW METOIMKOM, aHAIOTHY-
HOM HCIIOIB30BAHHON UIS CHHTe3a coeuueHms mpumepa 9. XKX-MC maiizeno (M+H)": 383,1. "H SIMP (300
MTI'u, IMCO-dg) 6 12,11 (c, 1H), 11,11 (¢, 1H), 7,90 (m, J=2,8 T'n, 1H), 7,73 (n, J=2,8 T'u, 1H), 7,36-7,22 (M,
2H), 6,23 (c, 1H), 4,70 (n, J=3,6 T'u, 1H), 3,55 (c, 3H), 2,30-2,19 (M, 1H), 0,80 (1, J=6,8 T';, 6H).

IIpumep 22. 4-(2-Uzomnponun-6-metokcu-4-mMetnn-3,4-nuruapo-2H-1,4-6en30kcasun-8-mn)-6-metui-1,6-
nmuruapo-7H-mupposo[2,3-cnupuanH-7-0H.

Cranus 1. 8-bpom-2-m3onpomnuin-6-meTokcu-3,4-nuruapo-2H-1,4-6eH30Kkca3uH.

H
N O
Y[oj:j
Br
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2,0 M bopan-numernncynbdun kommiaeke (Aldrich, kat. Ne194824) B Toyone (400 Mk, 0,7 MMOJIB)
M0 KaruIsiM J00aBJIsiIM K cMecH 8-0poM-2-u3zonponui-6-merokcu-2H-1,4-6en3okcazun-3(4H)-ona (100 mr,
0,4 MMoJTB) W3 TIpUMepa 9 pu KOMHATHOW TeMIlepaType U cMech 3aTeM HarpeBaiu npu 60°C B TedueHUE HOYH.
PeaknoHHyI0 cMech OXJIaXIalli O KOMHATHOH Temmepatypsl, pa3daBnsin MeOH u HarpeBanu mpu 60°C B
Te4eHHe AOMOTHHUTENbHBIX 30 MHH. 3aTeM CMeCh OXJIaKIAJId 0 KOMHATHOM TeMIIEpaTyphl M yHapWUBald UIA
MOJIy4EHHUsI HEOUYHUIIEHHOro MpojykTa. HeouuieHHbIH NMpoAyKT ouumianu ¢ nomouipio KOX Ha cunmukarerne,
JIOUPYS C TPAJUCHTOM TeKCaH:dITHIIANETAT ¢ TOMydeHHueM 8-OpoM-2-u30mpornuia-6-MeTokcn-3,4-nuruapo-2H-
1,4-6en30kca3iHa B BUIE Tpo3paunoro mMacna (70 mr, 70%). JKXMC paccuutano mis C,H;BrNO, (M+H)':
m/z=286,1, 288,1; Haitneno=286,0, 288,0.

Cragus 2. 4-(2-uzonponui-6-mMeTokcu-4-metmi-3,4-quruapo-2H-1,4-6en3okcas3un-8-mwi)-6-metmwi-1,6-
quruapo-7H-mupposno[2,3-c]nupunns-7-0H.

Hcnonb3yst cnocoObl, aHaJOTWYHBIE YCIOBMAM B IpuUMepe 8, HO HCHONb3ys 8-O0pom-2-u30mpornui-6-
METOKCH-3,4-muruapo-2H-1,4-0¢H30KCa3uH U3 CTaauu 1, MOIyYaal YKa3aHHOE B 3aTOJIOBKE COCTMHECHUC U OYU-
manu ¢ nomoulbio npenapatuBHo BOXX ¢ mpumenenuem xomonku C-18, amioupys ¢ TpaiueHTOM BO-
na:aneToHuTpmi, 3adydepernsiM 10 pH 2 ¢ momompio TOK ¢ momydenuem 4-(2-m3omponui-6-MeToKCH-4-
MeTwi-3,4-nuruapo-2H-1,4-6en3oxca3nt-8-mi)-6-metui-1,6-muruapo-7H-muppono[ 2,3-cmupuanH-7-oHa B
Bune Genoro amopduoro Tepaoro Bemectsa (5 Mr, 30%). JKXMC paccuntano mms CpHyN3O3 (M+H)™:
m/z=368,1; naiineno=368,1. 'H IMP (300 MI'u, IMCO-d) & 11,90 (c, 1H), 7,21 (t, J=2,7 T'u, 1H), 7,16 (c,
1H), 6,24 (n, J=2,8 I', 1H), 6,18 (7, J=2,8 'y, 1H), 6,12 (&, J=2,1 T'm, 1H), 3,75-3,67 (M, 1H), 3,67 (c, 3H), 3,51
(c, 3H), 3,30 (7, J=9,5 I'n, 1H), 3,01-2,91 (m, 1H), 2,85 (c, 3H), 1,68-1,57 (m, 1H), 0,82 (m, J=6,8 ', 3H), 0,75
(m, J=6,7 T'm, 3H).

IIpumeps! 23, 24.

CoenuHeHus ipuMepoB 23, 24 U SKCIICPUMCHTATBHBIC METOAUKH, HCIOIB3YEMbIC IS HX MONYYCHHUS, H3-
JIOXKCHBI HIKE B TaOII. 3.

Tabmuma 3
H
OjN o
R'" O
/ |\
N N
H
(@)
IIp. W HaspBaHue R1 Crioco® cuHTesa

2-IUKJIONPONMJI-6-MeTOKCKU— 8~ (6 —Me TuI—

7-okco-6, 7-opurunpo-1H-nuppoJso[2, 3—

23 ’ ’ [>—< Mp. & 6
cloupnanHE-4-mn) -2H-1, 4-0eH30KCasMH— 3
3(4H)-oHa
6-MeTOKCU—-8~— (6-MeTUII-7-0KCO-6,7—
mmrunpo-1H-nupposo [2, 3-¢] nupuanH—4-— 2

24 2 Ip. N 6
wi) —2-peHnn-2H-1, 4-BeH30KCa3UH—

3(4H)-oH

IMpumep 24A. 6-Merokcu-8-(6-meTuin-7-okco-6,7-auruapo-1 H-mmppono[2,3-c]mupunun-4-wm)-2 -penu-
2H-1,4-6en3okca3un-3(4H)-oH (3HanTHOMED 1).

IMpumep 24B. 6-Mertokcu-8-(6-meTui-7-okco-6,7-auruapo-1 H-mmppono[2,3-c]mupunun-4-wm)-2 -penu-
2H-1,4-6en3okca3unn-3(4H)-oH (3HaHTHOMED 2).

OHaHTHOMEpHI NpuMepa 24 pa3ensiiy ¢ NOMOILbI0 NpenapaTuBHON xupanbHoi BOXKX ¢ ncnons3oBanu-
€M CIEeIYIOIUX YCIOBHI.

Kononka: Phenomenex Lux Cellulose C-4, 5 MkM, 21,2x25 MM.

[Monswxuas daza: 30% sTaHON B cMECH H30MEPOB I'eKCaHa; rpajneHT: 18 mi/mMuH.
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3arpyska: 2 mr B 1800 MKJI; BpeMst yaep kaHusi: 28 MUH.

IMukoBsle 3HaueHNs BpeMeHu yaep:kusanus: 20,9 u 24,0 muH.

ITpumep 24A, mak 1 (20,9 mun B Buae TBepaoro ocanka). JKXMC paccuntano mus Co3HooN30, (M+H)'™:
m/z=402,1; naiineno: 402,1. 'H SIMP (300 MI'n, IMCO-dg) & 11,93 (c, 1H), 10,90 (c, 1H), 7,28-7,17 (m, 4H),
7,13 (1, J=2,7 I'u, 1H), 7,02 (¢, 1H), 6,49 (x, J=2,9 ', 1H), 6,46 (x, J=2,9 I'n, 1H), 5,99 (c, 1H), 5,61 (c, 1H),
3,65 (c, 3H), 3,42 (c, 3H).

Ipumep 24B, muk 2 (24,0 MuH. B Buje TBepaoro ocaaka). JKXMC paccunrano mis CosHyoN;0, (M+H) '
m/z=402,1; naiineno: 402,1. 'H SIMP (300 MI'n, IMCO-dg) & 11,93 (c, 1H), 10,90 (c, 1H), 7,28-7,17 (m, 4H),
7,13 (1, J=2,7 I'u, 1H), 7,02 (c, 1H), 6,49 (x, J=2,9 ', 1H), 6,46 (x, J=2,9 I'n, 1H), 5,99 (c, 1H), 5,61 (c, 1H),
3,65 (c, 3H), 3,42 (c, 3H).

Ipumep 25. 2-(2-Xmop-4-propdenmn)-6-meTokcu-8-(6-mMeTnin-7-okco-6,7-murunpo- 1 H-mupposno[2,3-
e|mupunun-4-mn)-2H-1,4-6en30kca3un-3(4H)-oH.

H
cl ON O
(@)
F 4 l =

N AN

H O
Cramus 1. Metun6opom(2-xmop-4-propdennn)amnerar.

Br

PactBop mMetun (2-xnop-4-proppennm)anerara (100 mr, 0,5 mmoins) (Acros Organics, Ne kar. 30478) u N-
opomcykrarMuaa (90 mr, 0,5 MMoIts) B YeThIpexxsiopuctoM yraepone (0,7 mu) HarpeBanu 1o 100°C B TeucHue
1 4. PeakiioHHy10 cMech OXJIaXKIali 10 KOMHATHOW TeMIlepaTyphl, GMILTPOBAIN M paclpelessuii MeXy ITH-
JaneTaToM M Bomoi. OObeIMHEHHbIE OpraHMYECKHE CJIOW NMPOMBIBAIN HACBHIIIEHHBIM PacTBOPOM XJIOpHIA Ha-
Tpus, cymmnn Hagy MgSOy, GuiIbTpoBaiM M ymapuBaid ¢ MOJIYYCHHEM HEOYMIIEHHOTO METHIOpOM-(2-Xxiop-4-
¢dropdenn)anerara B BUae CBETIIO-KEITOTO MOIyTBepAoro Bemmectsa (120 mr, 90%).

Cramus 2. 2-(2-xmop-4-¢propdennn)-6-meTokcu-8-(6-MeTmin-7-okco-6,7-aguruapo- 1 H-muppoio[2,3-cJim-
puanH-4-un)-2H-1,4-6en3okcaszun-3(4H)-oH.

Hcmonb3yss cnocoObl, aHAIOTHYHBIE YCJIOBHAM B TpUMEpe 9, HO HCIMOJB3YS METHIOpoM(2-xiop-4-
dbropdennn)amerat u3 craauu 1, modydanu yKa3aHHOE B 3ar0JOBKE COSAMHEHHE W OYHIINAIHN C IMOMOIIBIO TIpe-
napatuBHOi BOXX ¢ mpumenennem xosoHku C-18, smioupys ¢ TpaJueHTOM BOJa:alleTOHUTPWI, 3a0ydepeH-
HeIM 10 pH 2 ¢ momompio TOK ¢ momyuenuem 2-(2-xmop-4-dpropdennn)-6-merokcu-8-(6-MeTu-7-0kco-6,7-
muruapo-1H-mmppono([2,3-cmupunun-4-un)-2H-1,4-6en3okcasun-3(4H)-ona B Buzme Genoro amopdHOro TBEp-
noro Bemectsa (4 mr, 20%). JKXMC paccunrano mas Co3H sCIFN;O, (M+H)': m/z=454,1; naiineno=454,1. 'H
AMP (300 MI', AMCO-dg) 6 11,94 (c, 1H), 11,00 (c, 1H), 7,52-7,40 (m, 2H), 7,36-7,13 (M, 2H), 7,11 (c, 1H),
6,55 (c, 1H), 6,13 (c, 1H), 5,87 (¢, 1H), 3,74 (¢, 3H), 3,46 (c, 3H).

IIpumep 26. 2-U3omponun-6-mMeTokcu-8-(6-mMeTui-7-okco-6,7-quruapo-1H-nupaszono[3,4-c]mupunus-4-
win)-2H-1,4-6en3okca3un-3(4H)-oH.

O

Cramuss 1. 2-H3omponmi-6-MeTOKCH-8-(6-MeTHII-7-0KCc0- 1 - {[2-(TPUMETHIICHUITHIT ) 3TOKCH |METHII } -6, 7- 11 -
ruapo-1 H-impazonol[ 3,4-c|mupunun-4-mm)-2H-1,4-6en30kca3un-3(4H)-oH.
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Hcrnonb3ys cnocoObl, aHAJIOTHYHBIE YCIIOBUAM B IpuMepe 9, Ho ucnons3ys 6-metnin-4-(4,4,5,5-retpamern-
1,3,2-nuokcabopomnan-2-ui)- 1 - {[ 2-(TpuMe TUIICHIINIT)9TOKCH | MeTw } - 1,6-nurunpo-7H-nupazono| 3,4-c jnupunus-7-
on (0,081 r, 0,20 mmone) (WO 2013097601), mony4yanu yka3aHHOE B 3arOJIOBKE COCJAWHCHHE B BHJEC Macia.
JKXMC paccunrano o CpsHisN,OsSi (M+H): m/z=499,2; naitneno=499,2.

Cranus 2. 2-M3onponuin-6-meTokcu-8-(6-MeTui-7-okco-6,7-nurunpo- 1 H-nupazono[ 3,4-cjnupuaun-4-wn)-
2H-1,4-6en3okca3un-3(4H)-oH.

2-M3onponui-6-MeToKCH-8-(6-MeTHII-7-0KCO- 1 - { [ 2-( TPUME THIICHITHIT ) 3TOKCH |METHI § -6, 7-nuruapo- 1 H-
nupasodio| 3,4-cmupuanna-4-un)-2H-1,4-6en3okcasznn-3(4H)-oH pacTBopsuin B cMecu MeTmieHxiaopuaa u TOK
(2:1) m mepeMenMBaIA MPU KOMHATHOH TeMIlepaType B TeueHHe 3 4. PeakinoHHYI0 cMeCh KOHIIEHTPUPOBAIH in
vacuo JuIi MOJTy4eHHs MAcIsIHUCTOTO OcTaTka. JlaHHBIN OCTaTOK pacTBOPSIM B 3TaHONE (3 MII) M THAPOKCHUIE
amMMoHus (1 M) 1 cMech MepeMeInBaI B T€IEHHE HOYH TIPH KOMHATHOH TeMmmeparype. 3aTeM CMeCh KOHIICH-
TPUPOBAIHM in vacuo JUIsl MOJy4eHUs] CTEKJIOBUAHOTO OCTaTKa. [IpOAyKT oYMIIamy ¢ HOMOIIBIO MpenapaTUBHOMN
BDXX ¢ npumenenuneM koioHku C-18, amoupyst ¢ TpaiueHTOM BOJA:alleTOHUTpWII, 3a0ydepernsiM 1o pH 2
¢ nomoinsio TOK, ¢ moxyuyeHneM yka3aHHOTO B 3ar0JIOBKE COEIMHEHUS B BHJE Oesloro aMmop(HOro TBEpAoro
BemectBa (25 mr, 42%). XKXMC paccuurano ais CioH, N4Oy4 (M+H)+: m/z=369,1; maiineno= 369,1. 'H IMP
(300 MI', AMCO-dg) & 10,64 (c, 1H), 7,80 (c, 1H), 7,36 (c, 1H), 6,58 (n, J=2,4 T'u, 1H), 6,48 (1, J=2,6 ', 1H),
4,39 (m, J=3,8 I', 1H), 3,72 (c, 3H), 3,56 (c, 3H), 2,28-2,11 (M, 1H), 0,76 (x, J=6,6, 3,4 I'u, 6H).

[pumep 27. 6-Metokcu-2,2-numeTin-8-(6-mMeTmi-7-okco-6,7-guruapo-1H-nupposno| 2,3 -c Jmupuaus-4-w)-
2H-1,4-6en3okca3zun-3(4H)-on.

H
O N oL
;O
/|\
N N\
H
@]

CoenuHenne mpuMepa 27 CUHTE3UPOBAIHM B COOTBETCTBHH C DKCIIEPUMEHTATBHONH METOTUKOM, aHAJIOTHY-
HOW MCTIOJIhb30BAaHHOM JIJIl CHHTE3a COSAMHEHUS TipuMepa 9, ¢ momydeHrneM 0esroro aMop(HOTOo TBEpAOTO BeEIlle-
ctBa (15 mr, 25%). JKXMC maiineno (M+H)": 354,1. 'H SIMP (300 MI'y, IMCO-d¢) 6 12,03 (c, 1H), 10,59 (c,
1H), 7,26 (T, J=2,7 I'u, 1H), 7,19 (¢, 1H), 6,56 (1, J=2,9 I'u, 1H), 6,47 (1, J=2,9 ', 1H), 6,22-6,12 (M, 1H), 3,70
(c, 3H), 3,54 (¢, 3H), 1, 30 (c, 6H).

Ipumep 28. 2-Uzomponun-8-(6-metun-7-okco-6,7-nuruapo-1H-nmuppono[2,3-clnupunun-4-mm)-6-(1-
MmeTwi- 1 H-mupason-4-um)-2H-1,4-6en3okcazun-3(4H)-oH.

O,N ~

HO
4-bpom-2-aurpodenon (1,0 r, 4,6 mmoins) (Aldrich, xkar. Ne 309877) oobemunsimu ¢ 1-metmin-4-(4,4,5,5-
terpameTiii-1,3,2-nuokcadboponan-2-wmn)-1 H-mapasonom (1,0 T, 5,0 mmois) (Acros Organics, Ne kat. 38296) B 1,4-
qokcane (20 mun) u propumom neswms (1,5 r, 10 mmons) B Boze (10 mum). CMech nera3upoBaiv a30ToM, T0OABISITH
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karanmszatop 4-(au-tper-Oyrundochuno)-N,N-mumerunanmnus-quxiaopnamiaamii (2:1) (0,1 1, 0,2 MMoTb) U cMech
HarpeBaiy B 3anassHHol TpyOke 1o 100°C B Tedenue 1 4. 3areM cMech OXJIQXAAIH 10 KOMHATHOM TeMIIepaTyphl
W paclpenessiii MeXTy 3TWIANETaTOM W BOAOH. OpraHWYecKHi CIIOW MPOMBIBAIN HACHIIICHHBIM PacTBOPOM
XJIOpUa HATPUS, CYIIWIN HaJ CYIb()aToM MarHUA W YHapUBaJIM AJIS NOJIYYCHUS TEMHOTO Macia. [Ipoaykr oun-
many ¢ moMoribio KOX Ha cuiinkarese, SII0Upys ¢ TPAAUCHTOM TeKCaH:dTHIANeTaT ¢ mosrydeHuem 4-(1-meTu-
1 H-ttmpa3zon-4-wun)-2-auTpodenona B Buae xenroro teepaoro Bemectsa (0,20 T, 20%). XKXMC paccunrano s
C10H10N303 (M+H)+: m/Z:220,1, HaﬁHeHO:220,1.

Cramus 2. 2-Bpom-4-(1-metun-1H-mupa3zon-4-mi)-6-HuTpoh eHOJI.

=N
ON <N
HO
Br

4-(1-Metun-1H-nmupazon-4-un)-2-autpodenon (0,10 r, 0,46 MMOIBL) PacTBOPSUIH B YKCYCHOW KHCIIOTE
(3,9 M) m mo6asmstmu xmopuy xenesa (0,01 T, 0,09 mmons) B Boge (0,56 Mi). PeakimmoHHyI0 cMech TiepeMelln-
BaJIM NIPH KOMHATHOHM TeMIIeparype, ¢ nocieayonmM nobasnernem o6poma (0,073 T, 0,46 MMOIb) B YKCYCHOM
kucinore (2 mi). [lonydeHHy10 cMech IEpeMEIIUBAIN B T€UEHUE TOTIOJHUTENbHBIX 2 4 IPU KOMHATHOU TeMIepa-
Type, 3aTeM pa30aBiisuIM BOAOH VIS TOTYYEHUs CycleH3MH. JlaHHYIO CyCIIeH3HIO (DMILTPOBAIM U TBEPIBIC BE-
IIeCTBa MPOMBIBaX BoJoH 1 cymmin. [Ipoxykr ounnianu ¢ nomompsio KOX Ha cunnkaresne, aaoupysi ¢ rpaau-
€HTOM T'eKCaH:3THJANEeTaT ¢ MoiydeHueM 2-0pom-4-(1-merni-1H-mmpazon-4-nmn)-6-HutpodeHon B Buzae IMOIy-
tBeporo Bemectsa (0,12 1, 85%). XKXMC paccunrano mns C;oHoBrN;O; (M+H)": m/z=298,1, 300,1; naiine-
H0=297.9, 299,9.

Cramus 3. 2-Uzonponuin-8-(6-metui-7-okco-6,7-nuruapo-1 H-mappono[ 2,3-cJmupuana-4-mm)-6-( 1 -meTu-
1H-nupazon-4-un)-2H-1,4-6en3okca3un-3(4H)-on.

Hcmonb3ys criocoObl, aHAJOTHYHBIC YCIOBHSAM B TpuMepe 9, HO HCmoib3ys 2-Opom-4-(1-metwmn-1H-
MUPa30J1-4-11)-6-HUTPOPEHOI U3 CTATUU 2, TTOTYIaId HEOUYHIIICHHBIN MPOAYKT. [IpOIyKT OYWIIIaIN ¢ TTOMOIIHIO
npemapaTuBHoii BOXKX ¢ mpumenenuem kononku C-18, smoupysi ¢ TpagueHTOM BOJa:alleTOHUTPUI, 3a0yde-
pernsiM 10 pH 2 ¢ momonipio TOK, ¢ monyueHneM yka3aHHOTO B 3arojlOBKE COEIMHEHUs B BHIE Oeyoro
amopdHoro tBepmoro Bemectsa (18 mr, 30%). XKXMC paccunrtano mis Cy3HyyNs5O; (M+H)+: m/z=418,2; Haii-
neno=418,2. "H SIMP (300 MI'u, IMCO-dg) & 12,00 (c, 1H), 10,71 (c, 1H), 8,00 (c, 1H), 7,68 (c, 1H), 7,29 (c,
1H), 7,28-7,23 (m, 1H), 7,17 (1, J=1,9 T'u, 1H), 6,97 (x, J=1,9 'y, 1H), 6,19 (c, 1H), 4,38 (x, J=4,2 I'n, 1H), 3,83
(c, 3H), 3,55 (¢, 3H), 2,29-2,11 (m, 1H), 0,87-0,73 (M, 6H).

IMpumep 29. 6-Merokcu-2,2-aumetni-8-(6-metmi-7-okco-6,7-murunpo- 1 H-mmpazono[ 3,4-cJnupuaun-4-
win)-2H-1,4-6en3okca3un-3(4H)-oH.

Coenunenne npumepa 29 CHHTE3UPOBAIIM B COOTBETCTBUU C IKCIICPUMEHTAIBLHOMN MPOIEAYPHI, aHAJIOTHY-
HOH TOM, YTO MCIOJIB3YETCs U CHHTE3a COSANHEeHU MpuMepoB 9 u 26, ¢ MoNyYeHHeM YKa3aHHOTO B 3ar0JIOBKE
COCIMHEHNS B BUE aMOPHHOTo 6e10ro TBepaoro Bemectsa (22 mr, 37%). JKXMC naiizeno (M+H)": 355,1. 'H
SAMP (300 MI'n, IMCO-dg) 6 10,62 (c, 1H), 7,80 (c, 1H), 7,29 (c, 1H), 6,60 (x, J=2,9 I'u, 1H), 6,49 (n, J=2,9
I'u, 1H), 3,72 (¢, 3H), 3,56 (c, 3H), 1,30 (c, 6H).

IIpumep 30. 8-(6-Metun-7-okco-6,7-nuruapo-1 H-muppono[2,3-cmupunna-4-wn)crupo| 1,4-0eH30kca3uH-

2,1'-uxnonponian]-3(4H)-oH.
H
O N
o
=
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7
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Cranus 1. Metuin-1-(2-6poM-6-HUTPO(EHOKCH ) [TUKIIONIPOITIaHKapOOKCHIIAT.
O
Br Mo/
O

NO,

I'mppun Hatpus B MuHepambHOM Macie (22 wr, 0,94 Mmonp) nobaBmsuiin K pacTBopy Merwn -
THIPOKCUIHKIONponankapookcunara (40 mr, 0,4 mmonb) (Acros Organics, Ne kat. 30211) B Terparuapodypane
(2 mn). Iocne 10 mun nobasnsum 15-kpayH-5 (5 Mk, 0,02 Mmone) u 1-6pom-2-¢Top-3-auTpodensona (100 mr,
0,4 mmoup) (Ark Pharma, Ne xat. AK-35754). PeakunonHyto cMech mepeMemBaiy P KOMHATHOW TeMIiepa-
Type B T€UEHHE HOYH, 3aTeM raciiyd MeTaHoyioM (1 MiI) M pacupenesuii Mexay dTUiIaleTaroM u Bogoi. O0be-
TUHEHHBIE OPTaHUYECKHE CJIIOM IMPOMBIBAIN HACHIIIEHHBIM PacTBOPOM XJIOpWAA HaTpus, cymmiau Hax MgSO,,
(bUTBTPOBANH W YTIAPUBAIIN JUIS TTOTYYCHHS] HEOUUIIEHHOTO TpoaykTa. [TpoaykT ounmanu ¢ nomoripio KOX Ha
CHJIMKareje, OJIIOUPYS C  TPagueHTOM  TeKCaH:3THUJAleTaT C  IOoJIydYeHHeM  MeTHiI-1-(2-0pom-6-
HUTPO(EHOKCH)IIKIIOTpOTIaHKapOoKcHuiaTa B Bue moryreepaoro semectsa (50 mr, 40%). JKXMC paccunraHo
g C H; BrNOs (M+H)+: m/z=316,1, 318,1; naiineno=315,9, 318,0.

Cramus 2. 8-Bpomcnpo( 1,4-6en3okcasun-2,1'-nmukonponan]-3(4H)-ox.

H
O N
Fo P
Br
XKenesnprit mnopomok (40 wmr, 0,8 MMoib) H00aBISUIM K CMECH METHI-1-(2-0poM-6-HUTPOPECHOK-
c)uKIonponankapookcmiara (50 mr, 0,2 MMoIs) B yKcycHOH kuciaoTe (20 MiT), KOTOPYIO Iera3upoBajIH a3o0-
ToM. Peakimonnyto cmech HarpeBanu mpu 60°C B TeueHne 2 U U 3aTeM KOHIICHTPHPOBAJIH JUIS YAAJICHUS YKCYC-
HOW KHCHOTHL. [T0My4eHHBIH OCTATOK pAacHpeAelsuId MEXIy TUIIANCTATOM M HACKHIIICHHBIM BOTHBIM PacTBOPOM
OoukapOonara HaTpus. OObeTUHEHHBIE OPTAHUYECKUE CIIOM MPOMBIBAIM HACBHIEHHBIM PACTBOPOM XJIOpHA Ha-
Tpus, cymwid Hag MgSO,, GUIBTPOBAIM M yHApHUBAIU C TOJydeHHEM HEOUYHIIeHHOro S-Opomcrupoll,4-
6ensokcasun-2, 1'-muknonponan]-3(4H)-ona (40 mr, 100%). XXXMC paccunrano mns C,oH,BrNO, (M+H)':
m/z=254,1, 256,1; Haiineno=253,9, 256,0.
Cragus 3. 8-{6-Metwui-1-[(4-meTundenwn)cynbhornn]-7-okco-6,7-muruapo- 1 H-mappomno[ 2,3 -c mupuaua-4-
nn} crmpo| 1,4-6en3okca3un-2, 1 '-nukinonponan]-3(4H)-ow.

8-bpomcnmpol 1,4-6en3zokcazun-2, 1 -mukonponan]-3(4H)-on (13 mr, 0,050 mmonb) u 6-merwu-1-[(4-
metwipenmwn)cynbponmn]-4-(4,4,5,5-rerpamerni-1,3,2-qnokcadboponan-2-mn)-1,6-gurunpo-7H-nupposo[ 2,3-
c]mupunun-7-oH (26 mr, 0,060 MMmonb) pactBopuiamM B cMmecu 1-Oyranona (4 mu) m ¢ropuaa nesus (26 wr,
0,17 mmonbe) B Bome (1 mur). PeakumoHHylo cMech 3aTeM JerasupoBalld a30TOM M A00aBisii 4-(Au-Tper-
oyrundochuno)-N,N-gumeTunanwinH-uxaopnamiagai (2:1) (20 mr, 0,02 mmons). [TomydeHHyr0 cMech Ha-
rpeBas o 100°C B Tedenne 3 4. 3aTeM 3Ty CMECh OXJIAKIAIN 10 KOMHATHON TeMIIepaTyphl U pacIpeaeisuin
MEXIy STHJIANETaTOM W BOmoH. OpraHndeckuii CiIoil mpOMBIBAIIM HACHIIIEHHBIM PACTBOPOM XJIOPHAA HATPHA,
cymmna Hagx MgSO,, GUIbTpOBaNK U yIapUBAJIH IS MIOTyYEHISI HEOUNIIEHHOTO MpoayKTa. [IpoaykT ounmmamm
¢ momotipio KOX Ha cunmkarene, dII0UPys ¢ TPaJUSHTOM TeKCaH: I THIIAIETAT ¢ MoydeHneM 8- {6-metui-1-[(4-
MeTmIheHmT)CynbGoHmI]-7-0kc0-6,7-nuruapo- 1 H-nmuppoino[ 2,3-cJnupuaun-4-ni f criupol 1,4-06en3okcasun-2,1'-
uukionponan]-3(4H)-ona B Buze nonyteepaoro Bemectsa (20 mr, 63%). KKXMC paccuntano mist C,sHppN305S
(M+H)+: m/z=476,1; naiineno=476,1.

Cragus 4. 8-(6-Metui-7-o0kco-6,7-nuruapo-1H-muppono[2,3-c|mupunua-4-wi)crupo| 1,4-0eH30Kkca3uH-
2,1'-muxnonpomnan]-3(4H)-on.

8-{6-Metun-1-[(4-metundenmn)cynbponmn]-7-okco-6,7-nurnapo- 1 H-nmuppoino[ 2,3-cluupuaun-4-ui} criu-
po[1,4-6en3o0kca3un-2,1'-iukmnonpomnan]-3(4H)-on pactBopsiin B cMecu dtanona (4 mur) u 1,0 M ruapokcuaa
HaTpus B Boje (2 MII) U TIOMydeHHYI0 cMech HarpeBanu npu 80°C B TedeHnne | 4. PeakimoHHYIO CMeCh 3aTeM
KOHIICHTPUPOBAIX W PACHPENeNsUId MEXIy STHIAeTaTOM U Boxoi. OObeINHEHHBIE OpraHUYECKHE CIOU IpO-
MBIBaJIM HACKHIIIEHHBIM PacTBOPOM XJIOpHAA HATpws, cymmwin Hax MgSO,, puiasTpoBamn W ynapuBaiu s MO-
Jy4eHUs HEOUHIIEHHOTO TMpoaykTa. [IpoaykT ounmanm ¢ moMoripio npenapatuBHoii BOXKX ¢ nmpumenennem
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koJoHKH C-18, aronpyst ¢ rpaiueHTOM BoJa:alleTOHUTpII, 3a0ydepernsiM 10 pH 2 ¢ nomormsio TOK, ¢ momy-
YCHHEM YKa3aHHOTO B 3arojIOBKE COCIMHEHUs B BuIe Oeioro amopdHoro tBepmoro BemectBa (7 mr, 40%).
KXMC paccunrano mas CigH gN3O5 (M+H)": m/z=322,1; naiineno=322,1 'H IMP (300 MI'u, IMCO-ds) &
12,02 (c, 1H), 10,82 (c, 1H), 7,25 (1, J=2,7 I'y, 1H), 7,12 (c, 1H), 7,07-6,95 (M, 2H), 6,91 (ux, J=7,3, 2,0 'L,
1H), 6,09 (1, J=2,2 I'y, 1H), 3,51 (c, 3H), 1,25-1,14 (M, 2H), 1,09-0,99 (M, 2H).

Ipumep 31. 2,2-JTumetnn-8-(6-meTwiI-7-0kc0-6,7-quruapo-1H-muppomno[2,3-c|mupunann-4-nn)-2H-1,4-
Oenszokcasun-3(4H)-oH.

H
O-__N
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CoemuaeHre mpumepa 31 CHHTE3UPOBAIM B COOTBETCTBHUH C SKCICPHUMEHTATLHON METOTUKOMN, aHAIOTHYHOM
UCIIONTb30BAHHOM IS CHHTE3a COCIIHCHMS IpuMepa 1, ¢ moy4eHHeM YKa3aHHOTO B 3ar0JIOBKE COSIMHCHUS B BH-
zie amopdHOTo Geroro TBeproro Bemectsa (15 mr, 25%). JKXMC maiizeno (M+H)": 324,1. 'H SIMP (300 MI',
JIAMCO-dy) & 12,02 (c, 1H), 10,66 (c, 1H), 7,26 (1, J=2,7 I'u, 1H), 7,17 (¢, 1H), 7,00 (¢, 1H), 6,99 (n, J=2,1 I'L,
1H), 6,88 (an, J=5,7, 3,6 I'u, 1H), 6,13 (c, 1H), 3,54 (¢, 3H), 1,33 (c, 6H).

IIpumep 32. 3,3-Aumernn-5-(6-meTui-7-okco-6,7-muruapo- 1 H-muppomno[2,3-c|mupunun-4-ni)-3,4-1urum-

poxuHokcanmH-2(1H)-o0H.
H
O._N
; N
H
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O

Cragus 1. Metun 2-[(2-0poM-6-HATPODESHIT)aMUHO |-2-METHIIIIPOIIAHOAT.

O5N /©\ Br
HN :\6
~oo

buxap6onar Harpust (70 mr, 0,83 Mmoib) mobasmsiy K pactBopy 1-0pomM-2-¢prop-3-HuTpodensona (100 mr,
0,4 MMOJIB) 1 METHJT 2-aMHUHO-2-MeTHITIponiaHoat ruapoxiopuaa (90 mr, 0,6 mmoins) (Aldrich, kat. Ne A8754) B
N-metnnmupponauaone (1 M) u mosydeHHBI pacTBop HarpeBaimu A0 100°C B TedeHne HOUW. 3aTeM PEaKITHOH-
HYI0 CMECh OXJIaXKAaJH 10 KOMHATHON TEMIIEPaTyphl U PACIpENeIsuId MEXIy dTHIaleTaToM U Bonoi. O0beau-
HEHHBIC OPTaHMYECKHE CIIOM MPOMBIBAIN HACHIIIEHHBIM PAcTBOPOM XJopHia HaTpws, cymmid Hag MgSOy,
(bUIBTPOBANH W yNAPUBAIH IS TTOJYICHUS HEOUHIIEHHOTO ocTaTka. IIpoaykT ounmianu ¢ moMoimpio KOX Ha
CUIIMKAreje, OJJIIOUPYSd C TPagUeHTOM TEKCAaH:ITHiAleTaT ¢  MOJy4YeHHeM  MeTui-2-[(2-0pom-6-
HUTPO(EHUIT)aMHHO |-2-MeTHIIIIPONIaHoaTa B BUE moiyTBepaoro Bemectsa (50 mr, 30%). dKXMC paccunrtano
ans Cp H 4BrN,O, (M+H)": m/z=317,1, 319,1; nmaiineno=317,0, 319,0.

Cramgus 2. 3,3-dumetwi-5-(6-metmi-7-0kco-6,7-murunpo-1 H-muppono[2,3-cJmupunua-4-um)-3,4-muruapo-
xuHOKcanuH-2(1H)-oH.

Hcnonp3yst crocoObl, aHalOrMYHBIE yCioBHsAM B mpuMmepe 30, HO ucmonb3ys Metun 2-[(2-Opom-6-
HUTPO(DEHWIT)aMIHO |-2-METHIIPOTIaHOaTa U3 CTAAUA |, TOTydaid HEOUHIIEHHBIN MPOAYKT. [IpoaykT ounmanu
¢ momomiplo mpemnapatuBHoi BOXKX ¢ mnpumenenmem kononku C-18, smioupys ¢ TpaaueHTOM BO-
Ja:aneToHuTpwiI, 3a0ydepenasM 10 pH 2 ¢ momompio TOK, ¢ momydeHneM yka3aHHOTO B 3ar0JIOBKE COCIUHE-
HUS B BUJE Oenoro aMophHOro TBepuoro BemecTsa (4 Mr, 20%). JKXMC paccuntano mis CsHoN4O, (M+H) '
m/z=323,1; naiinzeno=323,1.

ITpumepsr 33, 34.

Coenunenus npuMepoB 33-34 U 3KCIIEPUMEHTATIBHBIX MPOLEAYP, MPUMEHSIEMBIX IS UX TOJYYCHUS, TPU-
BOJUTCS B Ta0J. 4 HUKE.
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Tabnuma 4
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Ilp. N | HasBaHue R> Crnnoco® cuHTesa

2-msonponmii—8- (6-MeTuy—-7-0KCO—

6, 7T-murugpo-1H-nupposo[2, 3— 0

33 c]l nupuonH-4-mi) —6- (MmopdonmH—4- jﬁ N/A\j 20
mnrapboHmi) -2H-1, 4-6eH30KCaBMH— L\/O
3(4H)-oH

2-msonponmi—N, N-noume Tmuin-8— (6—
MeTuy-7-okco—6, 7-ourunpo—1H- (@]
34 mppodio [2, 3-c]l nupunuba-4-mm) —3- jgﬁ\N// 20

okco-3,4-ourunpo-2H-1,4-

BeHBOKCaBMH-6-KapBoKCcaMmM I

IIpumep 35. 2-IuKIONEHTHI-6-METOKCH-8-(6-MeTHII-7-0KC0-6,7-muruapo- 1 H-muppomno[2,3-c[mupunna-4-
nn)-2H-1,4-6en3okcazun-3(4H)-oH.

Cramus 1. OTunOpoM(IMKIOIEHTH )alieTar.

K pactBopy muknonenranykcycHoit kuciotel (0,5 1, 4 mMmomb) (Alfa Aesar, Ne kar. A15696) B 1,2-
Juxjopatane (20 Mi1) Ipu KOMHATHO# Temrieparype 1o KaruisiM 1o6asmsuii THoHmwxiopun (0,35 mi, 4,8 MMos).
PeakinoHHYI0 cMech HarpeBaJid ¢ 0OpaTHBIM XOJOAMWILHUKOM B TEUCHHE 2 4, 3aTE€M OXJIaXKIaJIM 10 KOMHATHOMN
TeMIEPaTypsl, B 3TO BpeMs IOCIIeI0BaTeIbHO 100aBisiin N-OpoMcykimHumMus (850 mr, 4,8 MMoItb) 1 GpOMOBOIO-
pox (5 mxi, 0,09 Mmmoib) (48% BomHBIH pacTBOp). JlaHHYIO CMeCh 3aTeM HarpeBaJiv ¢ 0OpaTHBIM XOJIOAMIBHUKOM B
TeyeHue 2 IHeH. 3aTeM CMech OXJIaXIaIH 0 KOMHATHON TeMIlepaTrypsl, JoOaBisui stanoi (5 min, 80 MMone) u
MOyYCHHYIO CMECh NIEPEMENINBAIN B TCUCHHUE JOIOJHUTENbHBIX 2 4 IPU KOMHATHOH Temmepartype. Peakunon-
HYIO CMECh 3aT€M KOHIICHTPUPOBAIH ISl OIyUCHHSI HEOUMILICHHOTO OCTaTKa. JJaHHBIH OCTaTOK CyCIIeHIHPOBa-
J¥ B YETBIPEXXJIOPHCTOM YTIIEPOJE, MPOITyCKash Yepe3 TOHKHH CIIOW CHIIMKArels, ¥ ynapuBald C MOIy4YeHHEM
HEOYHIIEHHOTO J3THIOpoM (umKkionmeHTmwn) amerara B Buae macia (0,8 T, 90%). XKXMC paccunmrtano mis
CoH,,BrO, (M+H)": m/z=235,1; naiineno=235,1.

Cramus 2. 2-1lEKiIoneHTHI-6-MeTOKCH-8-(6-MeTHII-7-0KC0-6,7-muruapo- 1 H-mappomno[2,3-c[mupunna-4-
win)-2H-1,4-6en3okca3un-3(4H)-oH.

Hcmonp3yss  cnocoObl, aHaJOTWYHBIE yCIOBMAM B  IpuMmepe 9, HO  HCHONB3YS  OTHI-
OpOoM(IMKIIOTIEHTIIT)alleTaT U3 CTaguy 1, MOJyYaad HEOYMIIEHHBIH MpoayKT. [IponyKT oummiamy ¢ MOMOIIbIO
npenaparuBHoii BOXKX ¢ nmpumenennem xononku C-18, amronpys ¢ rpaiueHTOM BoJa:alleTOHUTpUII, 3a0yde-
peansiM 10 pH 2 ¢ momonipro TOK, ¢ monyueHweM yka3aHHOTO B 3arojlOBKE COSIMHEHUs B BHIE Oeyoro
amopHoro TBepaoro Bemectsa (8 mr, 40%). JKXMC paccuutano mns Cp,HyuN;0, (M+H)': m/z=394,1; Haiize-
HO= 394,2. 'H SIMP (500 MI'u, IMCO-d) & 11,99 (¢, 1H), 10,56 (c, 1H), 7,27 (c, 2H), 6,58 (1, J=2,9 T'u, 1H),
6,47 (1, J=2,9 I'n, 1H), 6,20 (c, 1H), 4,36 (n, J=6,1 I'y, 1H), 3,71 (c, 3H), 3,54 (c, 3H), 2,39-2,29 (m, 1H), 1,63-
1,18 (m, 8H).

IMpumep 35A. 2-IIuKIOMEHTHII-6-METOKCH-8-(6-MeTHII-7-0KC0-6,7-auruapo- 1 H-muppoino[2,3-c jnupuaua-
4-um)-2H-1,4-6en30kcasun-3(4H)-on (sHanTHOMED 1).
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IIpumep 35B. 2-IluxnoneHTun-6-MeToKCH-8-(6-MeTUI-7-0KC0-6,7-quruapo-1H-nuppoino[2,3-c]nupuaun-
4-nn)-2H-1,4-6en30kcasun-3(4H)-on (3HaHTHOMED 2).

H
Oy -N

DHaHTHOMEPHI COSAMHECHHS MpuMepa 35 ObuIM pa3feneHbl Ha xupanbHOW BOXKX KoJOHKE, MCIONB3Ys
CIIEYIOIIHE yCIOBHUS.

Kononka: Phenomenex Lux Cellulose C-4, 5 Mmxm, 21,2x250 mMm.

IonsmxHas dasza: 60% STaHOI B TeKCaHe.

I'panuent: 18 MI/MUH N30KpaTHYECKUI.

3arpyska: 1 mr B 900 Mk1; Bpems yaepxkanus: 11 mMus; Bpems yaepxuBanus: 7,7 u 8,7 MUH.

IIpumep 35A, nuk 1 (7,7 mun). KXMC paccuutano mis Cp,HpN;04 (M+H)": m/z=394,1; naiineno=3942.
'H SIMP (500 MI'n, JIMCO-dg) & 11,99 (c, 1H), 10,56 (c, 1H), 7,27 (c, 2H), 6,58 (1, J=2,9 T'y, 1H), 6,47 (1, J=2,9
I'u, 1H), 6,20 (c, 1H), 4,36 (1, J=6,1 I'u, 1H), 3,71 (c, 3H), 3,54 (¢, 3H), 2,39-2,29 (M, 1H), 1,63-1,18 (M, 8H).

[pumep 35B, mux 2 (8,7 mun). XKXMC paccunrano ans Cp,HN;O, (M+H)": m/z=394,1; naiineno=394,2.
'H SIMP (500 MI', IMCO-dg) & 11,99 (c, 1H), 10,56 (¢, 1H), 7,27 (¢, 2H), 6,58 (x, J=2,9 ', 1H), 6,47 (1, ]=2,9
I'u, 1H), 6,20 (c, 1H), 4,36 (1, J=6,1 I'u, 1H), 3,71 (c, 3H), 3,54 (¢, 3H), 2,39-2,29 (M, 1H), 1,63-1,18 (M, 8H).

IIpumep 36. 6-(I'mapoxcumeTnin)-2-u30mpomui-8-(6-MeTui-7-okco-6,7-murunpo- 1 H-muppono[2,3-c|mupu-

nuH-4-mn)-2H-1,4-6en30kcazun-3(4H)-omH.
o N
OH
@)
- N N
o) H

Cramus 1. 8-Bpom-6-(ruapoxcumetin)-2-uzonponmi-2H-1,4-6er3okcasnn-3(4H)-oH.

H
Oy N OH
e
Br

N3zo6yTrnxnoppopmuar (50 mxit, 0,38 MMoIIB) O KarursM 100aBIIsuIN K pacTBOpY 8-Opom-2-u3onpomnui-3-
okco-3,4-nurunpo-2H-1,4-6eH30kca3nH-6-kapOoHOBOW KHCIOTHI (M3 mpuMepa 20, 100 mr, 0,3 MMoIB) B TeTparua-
podypane (10 M) u tpustmnamune (53 Mk, 0,38 Mmoins), oxnaxaeHaoM o 0 °C. [lonydeHHYIO CMeCh mepeMe-
MIMBAJIM B TEUCHHUE 2 U, 3aT€M JI00aBIISUIM K IIepeMeIINBaeMOl cMecH HaTpui TeTparuapobopara (40 mr, 1 MMoIb)
B BoJe (4 mu) mpu 0°C. JlaHHyr0 cMech HarpeBajiy 10 KOMHATHOM TEMIIEpaTypbl U IMEpEeMEIINBAIN B TEUCHHUE
JIONIOJTHUTENBHBIX 18 4. 3ateM cMmeck noakucisum ¢ nomouiplo 1H pactBopa HCI u pacnpenensinm Mexay aTui-
arietaToM ¥ BoJoH. OOBbEIMHEHHBIE OPTraHWYECKHE CIION NMPOMBIBAIKM HACBHIIIEHHBIM PAacTBOPOM XJIOpHIA Ha-
Tpus, cymmin Hax MgSO,, GuabTpoBamM M ymapuBadd Al MOTYyYEHHs HEOUHIIEHHOTO Mpoxykra. IIpomykr
ouniiany ¢ nomomsio KOX Ha cunmkarese, 31M0upys ¢ TpaiueHTOM T€KCaH:3TUIALIETAT ¢ TOJTydYeHneM §-Opom-
6-(rumpoxcumetrn )-2-u3onporui-2H-1,4-6en30kcasnn-3(4H)-ona B Buae mosyTBepmoro BemectBa (80 wr,
80%). JKXMC paccunrano mis Ci,H;sBrNO; (M+H)™: m/z=300,1, 302,1; maitneno=300,0, 302,1.

Cramus 2. 6-(I'mopoxcumeTni)-2-u30mpomui-8-(6-MeTui-7-okco-6,7-nurunpo- 1 H-muppono[2,3-c|mupu-
nmuH-4-m)-2H-1,4-0en3okca3un-3(4H)-oH.

Hcnonp3yst criocoObl, aHAJIOTHYHBIE YCIOBHSIM B IIpUMeEpe 9, HO UCTIONB3Ys 8-0poM-6-(THIPOKCUMETHIT)-2-
n3onpomi-2H-1,4-6en3okcaznn-3(4H)-on cragun 1, moiydann HeoyWIeHHBIH nponykT. [IpoaykT ounimanm c
noMoInsto npenapatusHoit BOXKX ¢ mpuMenenunem xononku C-18, amroupys ¢ rpaIueHTOM BOJa:alleTOHUTPUIL,
3a0ydepennsM 10 pH 2 ¢ nomompio TOK, ¢ momydyenreM yka3aHHOTO B 3arojOBKE COSIMHEHUs B BHIE Oeoro
aMopdHOTO TBEpHOTO BemecTBa (50 M, 70%). JKXMC paccuntano aus CooH,N;0, (M+H)™: m/z=368,1; Haii-
neno=368,1. 'H SIMP (300 MI'u, IMCO-dg) & 12,02 (c, 1H), 10,69 (c, 1H), 7,32-7,22 (M, 2H), 6,95 (x, J=1,9
I'y, 1H), 6,84 (1, J=1,8 I'u, 1H), 6,24-6,15 (M, 1H), 4,45 (1, J=4,2 I'n, 1H), 4,42 (¢, 2H), 3,53 (c, 3H), 2,29-2,11
(M, 1H), 0,89-0,72 (M, 6H).

IIpumep 37. 2-H3zonpomnmi-6-(MeTokcumeTnn )-8-(6-MeTui-7-0kco-6,7-murunpo- 1 H-muppono[2,3-c|mupu-
nuH-4-mn)-2H-1,4-6en3o0kcazun-3(4H)-omH.
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Cramus 1. 8-bBpom-2-u3onponmin-6-(metokcumernin)-2H-1,4-6en3okcasnn-3(4H)-oH.

H
OsN o~
o
Br

PactBop 8-0pom-6-(ruppokcumerwin)-2-uzonponui-2H-1,4-6en3okcasun-3(4H)-on (20 mr, 0,07 Mmous)
npumepa 36 B MeraHone (2 mi, 50 MMoib) 00pabaThIBaIM II-TOIYOJCYNIb(pOKNCIOoTOH MOoHOTHApPaToM (10 Mmr,
0,07 MMOb) ¥ TIOTYYCHHYIO CMECh HarpeBam B MUKpoBoJHOBOH nieun nipu 90°C B Teuenue 40 muH. J[aHHYIO
CMECh OXJIAKAAIH O KOMHATHOM TeMIepaTypbl, KOHICHTPUPOBAIN U PACHPENSISIIN MEXIY STUIALETATOM H
BoJOH. OObEANHEHHBIE OPTAaHWYECKHE CIIOM IMPOMBIBAIN HACBHIIICHHBIM PAaCTBOPOM XJIOPHIA HATPUS, CYLIHIH
Hag MgSO,, dunbTpoBanmM, W ymapuBaiW ¢ TOJydeHHEM 8-Opom-2-m3omponwii-6-(MeTokcumetnn)-2H-1,4-
6ensokca3nH-3(4H)-ona B Bume mpospagHoro macna (20 mr, 100%). XKXMC paccunrano mns C;3H;;BrNO;
(M+H)": m/z=314,1, 316,1; naiineno=314,0, 316,1.

Cramust 2. 2-M3onponun-6-(MeTokcumeTin)-8-(6-metni-1-okco-6,7-murunpo-1 H-mupporno[2,3-cJmmupu-
nmuH-4-nn)-2H-1,4-06en3okca3un-3(4H)-oH.

Hcnonb3yst cnocoObl, aHaJOTWYHBIE YCIOBMAM B mIpuMmepe 9, HO HcHoib3ys 8-O0pom-2-u30mpornuii-6-
(metokcumerni)-2H-1,4-6en3okcaznn-3(4H)-on u3 cramum 1, Moiy4aroT HEOYHMIICHHBIH MPOAYKT. [IpomykT
OuMIaIK C moMmomblo npenapatuBHoid BOXKX ¢ mpumenenuem komonHku C-18, amroupys ¢ rpagueHTOM BO-
Ja:aneToHuTpmI, 3a0ydepenusm 1o pH 2 ¢ momonipro TOK ¢ moiyueHneM yka3aHHOTO B 3arojIOBKE COEIMHE-
HUS B BUJE Oenoro aMophHOro TBeporo Bemectsa (6 Mr, 30%). JKXMC paccuntano mis Cp HyyN;O4 (M+H) ™
m/z=382,1; naiineno=382,1. 'H SIMP (500 MI'u, IMCO-dg) & 11,99 (c, 1H), 10,69 (c, 1H), 7,30-7,23 (m, 2H),
6,96 (1, J=1,8 T'u, 1H), 6,84 (x, J=1,9 I'u, 1H), 6,18 (1, J=2,3 I'ny, 1H), 4,39 (&, J=4,2 I'n, 1H), 4,34 (c, 2H), 3,54
(c, 3H), 3,28 (c, 3H), 2,25-2,17 (M, 1H), 0,82 (mm, J=15,5, 6,8 I't, 6H).

IIpumep 38. 6-(AMUHOMETHN)-2-HU30TPONTHI-8-(6-MeTHII-7-0KC0-6,7-muruapo- 1 H-muppomno[ 2,3 -cmupuaus-

4-nn)-2H-1,4-6en30kca3nn-3(4H)-oH.
H
Oy N NH,
O
- N H
O

Cramus 1. tper-bytmin[(8-0pom-2-u3onponmi-3-okco-3,4-quruapo-2H-1,4-6eH30Kca3nH-6-11)MEeTHI | Kap-

OaMmar.
oN i J<
N™ O
H
Sees
Br

K oxnaxmeHHOMY IbIOM pacTBOpY 8-O0pom-2-m3omponui-3-okco-3,4-nmurunpo-2H-1,4-6er30kca3nH-6-
kapOonuTpmia (u3 mpumepa 17, 100 mr, 0,3 MMois) B MeTaHosie (5 Mi1) 100aBIsUIH JU-TPET-Oy THIIUKApOOHAT
(100 mr, 0,7 MmMonb) U xsopup Hukens rekcaruapar (8 mr, 0,03 MMOJIB), ¢ TIOCIEAYIOMMM T00aBICHHEM TIOP-
MU Tetparuapobopar Hatpust (90 mr, 2 mmonb). [Tomyuennsiit yepHbIil pacTBop nepememmBaiy npu 0°C B
Teuenne 30 MuH, 3aT€M HarpeBajd A0 KOMHATHOW TEMIIEpaTyphl U NEpEeMEIINBAIN B TEUEHHE HOUU. 3aTeM J0-
aBmsun N'-(2-amun0dTIT)TaH-1,2-1uamun (10 Mr, 0,1 MMOIIB) B CMeCh yapuBaIH gocyxa. [lonydeHHbI oc-
TaTOK PacTBOPSJIM B dTWianeraTe ¥ npoMeBanu 10% JIMMOHHON KHCIIOTOW, 3aTeM HACBIIIEHHBIM PacTBOPOM
OukapOoHara HaTpust. OObeAMHEHHbIE OPTAaHUYECKUE CIIOW IPOMBIBAIM HACHIIIEHHBIM PACTBOPOM XJIOpHW/AA Ha-
Tpud, cymmm Hax MgSO,, GuapTpoBamu W ynapuBand Ui MOJMYYCHHS HEOUHIIEHHOTO HPOayKTa. [Ipomykt
ounmanu ¢ nomomsio KOX Ha cmmkarene, 37MOUPYs C TPaIUCHTOM T'eKCaH:3THIAIETAT C MOIyYeHHEM TpeT-
OyTmi[ (8-6pom-2-n3onponmi-3-okco-3,4-quruapo-2H-1,4-6en30kca3uH-6-nia)MeTwI [kapOaMaTa B BHJIE MTOJTyTBEP-
nmoro BemrectBa (100 mr, 70%). XXXMC paccuntano mis Ci;Hp;BrN,O4 (M+H)+: m/z=399,1, 401,1; waiine-
H0=399,1, 401,0.

Cramust 2. 6-(AMHHOMETHI)-2-H30TPONHI-8-(6-MeTHII-7-0Kc0-0,7-auruapo- 1 H-muppoino[2,3-c jnupuaa-
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4-nn)-2H-1,4-6en3okca3un-3(4H)-oH.

Hcnonp3yst crocoObl, aHaJOTMYHBIE YCIOBHSIM B IIpuMepe 9, HO HCHONB3ys TpeT-OyTmi[(8-Opom-2-
M30nponuiI-3-okco-3,4-quruapo-2H-1,4-6eH30kca3uH-6-1I)MeTII |[kapbaMaT u3 cTagud 1, MOJydaloT HEOYH-
MICHHBIH TpoAyKT. [IpoaykT oummanu ¢ moMorpio npenaparuBHoii BOXKX ¢ mpumenennem komonku C-18,
SIOUPYS C TPAIUEHTOM BOJA:alleTOHUTPHI, 3a0ydepeHHsM 10 pH 10 ¢ momydeHneM yka3aHHOTO B 3arOJIOBKE
coeMHEeHUs B BUe Oeroro amopdHoro TBepaoro BemecTtsa (5 mr, 50%). dKXMC paccunrano mis CyoH,3N4O3
(M+H)": m/z=367,1; naiineno=367,2.

IIpumep 39. N-{[2-N3onpomnmi-8-(6-meTni-7-0kco-6,7-muruapo- 1 H-muppono[2,3-cmupuauna-4-mm)-3-okco-
3,4-muruapo-2H-1,4-6eH30Kca3nH-6-1T|MeTHIT } 3 TaHCYTb(OHAMU/L.

)
H
O
N N
H
O
Cragus 1. 6-(AMUHOMETHI )-2-U30TPOITII-8-{ 6-MeTHII- 1 -[ (4-MeTrndeHnn ) cyabGoHm |- 7-0Kc0-6, 7- TUTUApO-

1H-tupposno[2,3-c|mupuann-4-wmn } -2H-1,4-6en3okca3un-3(4H)-oH ruapoxiopus.

Tpet-byTnn[(2-m3onponmi-8-{ 6-meTwi- 1 -[ (4-meTmndennn)cynbhoHu|-7-0kco-6, 7-muruapo- 1 H-mup-
pono[2,3-cmupuaua-4-mn} -3-okco-3,4-quruapo-2H-1,4-6en3okcazun-6-min)metwi |kapoamat (100 mr, 0,2 MMOJITB)
npumepa 38 pactBopsuin B 4 M CONSTHOM KHCIIOTE B TMOKCcaHe (5 MII) Ipy KOMHATHOW TeMIlepaType U cMech Iie-
peMemmBaiM B TeueHHEe 2 4. PeakIMOHHYIO cMech 3aTeM YIapuBaJId C IOJYyYEHHEM HEOYHMIIEHHOro 6-
(amuHOMeETHIT)-2-M30npOonTHII-8-{6-MeTHII- 1 -[ (4-MeTundenn)cynbhonu]-7-okco-6, 7-nuruapo- 1 H-mup-
pono[2,3-c]mmpuann-4-un}-2H-1,4-6en30xcaznn-3(4H)-on runpoxnopuna B Bune 6enoit comu (100 mr, 100%).
JKXMC paccunrtano o Cp7HyoN,O5S (M+H): m/z=521,1; maiineno=521,2.

Cramust 2. N-[(2-Uzonpornmin-8-{6-meTui-1-[(4-metmndenni)cynbhonmn]-7-okco-6,7-auruapo-1H-mup-
poio[2,3-cmupuann-4-un } -3-0kco-3,4-quruapo-2H- 1,4-6eH30kca3mH-6-11)METHII |3 TaHCYIb(DOHAMUI.

o)
oN N)\si’o_
H
o
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W

Orancynbdormn xaopuxn (4,1 mr, 0,032 MMOITh) TOGABIISIIIN K PACTBOPY 6-(aMHHOMETHI)-2-H30TIPOTTHII-8-{6-
MeTwiI- 1 -[ (4-metnndennn)cynbhonm|-7-0kco-6,7-muruapo- 1| H-muppono[2,3-c|mupuauna-4-un } -2H-1,4-
6en3okcasnH-3(4H)-on rumpoxnopuna (16 mr, 0,029 Mmons) B MeTmireaxopuze (1,0 min) u TpudTHIaMIHE (8 MK,
0,06 mmous) ipu 0°C u cmech niepememmBany mpu 0°C B teuenne 30 MuH. CMeCh pacTIpeelIsiiid MEXIy dTHII-
arieraToM U Bogod. OpraHn4ecknii CII0H 3aTeM IMPOMBIBAIIN HACHIIIICHHBIM PACTBOPOM XJIOPUAA HATPHS, CYIIHIN
Hag MgSO,, GuibTpoBamu M ymapuBaJd ¢ MOJydeHHeM HeoudumeHHOTo N-[(2-m3ompormi-8-{6-merni-1-[(4-
MeTmiheHm)Cynb(oHmI|-7-0kc0-6,7-nuruapo- 1 H-nmuppoino| 2,3-cJnupuaun-4-un } -3-okco-3,4-auruapo-2H-
1,4-06eH30KCa3uH-0-1T)METHII |3 TAaHCYIL(OHAMHUIA B BUIE ToiryTBepaoro Bemectsa (15 mr, 85%). XKXMC pac-
cunrano i CroH33N40,S, (M+H)': m/z=613,1; Haiineno=613,2.

Cranmus 3. N-{[2-N3onponui-8-(6-meTuin-7-okco-6,7-guruapo-1H-nmuppoino| 2,3-clnupuaun-4-ni)-3-okco-
3,4-nurnnpo-2H-1,4-6eH30Kca3nH-6-1I1 |METHII } 3TAaHCY I OHAMUI.

Hcnonp3yst criocoObl, aHAJOTHYHBIE YCIOBHSM B IIpuMepe 9, Ho ncnonb3yst N-[(2-n3onponni-8-{6-meTu-
1-[(4-meTrndennn)cynbGonnn]-7-okco-6,7-quruapo- 1 H-muppoio[ 2,3 -c jnupuaun-4-un } -3-okco-3,4-auruapo-
2H-1,4-6eH30KCa3uH-6-MIT)METHII [9TaHCYIH(POHAMHT U3 CTATUU 2, TTOJYYal0T HEOUHIIIEHHBIH MPOITYKT. [IpoayKT
ouHIaId ¢ ToMoIIbio mpenaparuBHoi BOXKX ¢ mpumenennem kojoHku C-18, amroupys ¢ TpajgueHTOM BO-
Jla:areTOHUTPII, 3a0ydepeHHbM 10 pH 10 ¢ monydeHneM yka3aHHOTO B 3ar0JIOBKE COCTUHEHHS B BUE OeIoro
amopduoro tBepmoro BemectBa (6 mr, 40%). XKXMC paccunrano mins CpHy7N4O5S (M+H)+: m/z=459,1,1;
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Haiineno=459,2. "H SIMP (300 MI'u, JIMCO-de) & 12,03 (c, 1H), 10,74 (c, 1H), 7,57 (t, J=6,2 I'n, 1H), 7,32-
7,26 (M, 1H), 7,25 (c, 1H), 7,01 (g, J=1,9 I'n, 1H), 6,85 (1, J=1,8 ', 1H), 6,23 (1, J=2,5 ', 1H), 4,37 (1, J=4,3
I'u, 1H), 4,06 (1, J=6,2 ', 2H), 3,54 (c, 3H), 2,94 (x8, J=7,3 T'y, 2H), 2,29-2,12 (M, 1H), 1,16 (T, J=7,4 'y, 3H),
0,81 (mn, J=14,0, 6,8 I', 6H).

ITpumepsr 40, 41.

Coenunennst pumepoB 40, 41 U dKCIIEPUMEHTANBHBIX TPOIEAYP, MPUMEHIEMBIX I WX TOJyUeHHS,
Mpe/ICTaBJICHBI B TalJ. 5 HHUXKeE.

Tab6muma 5
H
O._N RS
O
/' |\
N N
H
O
Crnoco6
Ip. W | HasBaHue R>
CUHTes3a
N-{ [2-usonponun-8- (6-MeTmi—7-0KCco-6, 7—
@]
muruapo-1H-nuppodso[2, 3-c] nupuiomuH—4-ui) — JL\

40 %{A\N Ip. W 39
3-oxco-3,4-murunpo-2H-1, 4-BeHs0KCaABUH~ H
6-mJlMe T} aleTaMu
2-msonponnia-8- (6-MeTusn-7-okco-6, 7— o
murunpo-1lH-nuppono[2, 3—c]l mupunnu—4-wui) - J\ _H

41 N Mp. W 20
3-okco-3,4-gurnunpo-2H-1, 4-BeHB30KCaABUH~ A
6-xapBboxkcamMmyg

IIpumep 42. 2-llukaoneHTUI-6-MeTOKCU-8-(6-MeTHII-7-0kC0-6,7-muruapo-1 H-nupa3zono[ 3,4-cJnupuaus-4-
nn)-2H-1,4-6en3okca3un-3(4H)-on.

CoenuHenue npumepa 42 CUHTE3UPOBAIU B COOTBETCTBUU C 3KCIIEPUMEHTAIBHON MPOLEAYphl, aHAIOIHY-
HOM TOH, YTO HCTIONB3YETCS ISl CHHTE3a COEAMHEHUN PUMeEpPoB 35 1 26, ¢ MOJyYeHHUEM YKa3aHHOTO B 3ar0JI0B-
Ke COeJIMHEHHs B BH/Ie aMop(HOro 6eoro TBepaoro Bemectsa (50 mr, 50%). JKX-MC naitneno (M+H)'=395.2.
'H SIMP (300 MI', IMCO-dg) 8 10,61 (c, 1H), 7,80 (c, 1H), 7,35 (c, 1H), 6,59 (1, J=2,9 T'u, 1H), 6,49 (z, 1H),
4,44 (0, J=5,9 I', 1H), 3,72 (c, 3H), 3,26 (c, 3H), 2,39-2,23 (M, 1H), 1,59-1,19 (M, 8H).

IIpumep 42A. 2-IluxknoneHTUI-6-MeTOKCU-8-(6-MeTHII-7-0Kkc0-6,7-nuruapo-1 H-nupazono|3,4-c]nupunun-
4-nn)-2H-1,4-6en30kcasun-3(4H)-on (3HanTHOMED 1).

[Ipumep 42B. 2-1luknoneHTHI-6-MeTOKCH-8-(6-MeTHII-7-0KC0-6,7-muruapo- 1 H-mupazomno|3,4-c Jrupuana-
4-um)-2H-1,4-6en30kcasun-3(4H)-on (sHaHTHOMED 2).

H
O N
OIO

Cragus 1. 2-I{uknoneHTHI-6-MeTOKCH-8-(6-MeTHI-7-0KCO-1-{[2-(TpUMETHUIICHIII )3 TOKCH |MeThI } -6, 7-
muruapo- 1 H-mupaszono[ 3,4-c Jnupunun-4-mn)-2H-1,4-6en30kca3un-3(4H)-oH.
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Hcnonp3yst crnoco0bl, aHaOTMYHBIE YCIIOBUAM B IIpuMepe 42, TPOMEKYTOUHBIH NPOIYKT 2-IIUKIONEHTHII-
6-MeToKcu-8-(6-MeTHII-7-0KC0- 1 - {[2-(TpUMETHIICHITII)3TOKCH |Me T § -6, 7-nmuruapo- 1 H-upazosno| 3,4-cmupu-
nmuH-4-m)-2H-1,4-0en30kca3un-3(4H)-0oH moxy4eH B BUAC Haphl SHAHTHOMEPOB. DHAHTHOMEPHI Pa3feisiiv C
noMoInsko xupanbHoit BOXKX konoHKH, HCHONB3YS ClIeAYIONIUE YCIOBUS.

Kononka: Phenomenex Lux Cellulose C-4, 5 mxm, 21,2x250 mMm.

[onsmxuas dasza: 60% STaHON B reKCaHe.

I'panuent: 18 MI/MUH H30KpaTHYECKUIA.

3arpy3ka: 1 mr B 900 MKiT; Bpems yaepKaHus: 7 MUAH; BpeMs yaepkuBanus: 2,9 u 5,0 MuH.

IIpomexyrounsrii ik 1 (2,9 mun). XKKXMC paccuutano mis C,;H37N405Si1 (M+H)+: m/z=525,1; naiine-
HO=525,2.

IIpomexyrounsrii ik 2 (5,0 muH). XKKXMC paccuurano mis C,;H37N405Si1 (M+H)+: m/z=525,1; naiine-
HO=525,2.

Cramus 2. 2-IIuKJI0MEeHTHIII-6-MEeTOKCH-8-(6-MeTHII-7-0KC0-6,7-nuruapo- 1 H-upazono[ 3,4-c[mupunna-4-
win)-2H-1,4-6en3okca3un-3(4H)-oH.

Hcnonp3yst crnocoObl, aHaJOTHYHBIE YCIOBHUSM B mpuMepe 42, HO MCIOJIB3Ysl OYHIIEHHBIE YHAHTHOMEPEI
cTaguu 1, mosryyanu HEOUMIIEHHBIH MpoAyKT. [IpoaykT ounmanu ¢ nomomso npenapatuBHoi BOXX ¢ mpu-
MeHeHHeM KoloHkH C-18, aronpyst ¢ rpaIiieHToM Boja:aneToHuTpui, 3a0ydepenusiM 1o pH 10, ¢ nonyyennem
YKa3aHHOTO B 3ar0JIOBKE COEIMHEHUsI B BUJIE OEIOr0 aMOpP(HOTO TBEPIOTO BELIECTBA.

IIpumep 42A, muk 1. XKKXMC paccuntano mist Cy Hy3N,Oy (M+H)+: m/z=395,1; naiineno=395,1. 'H AMP
(300 MI'u, AIMCO-d¢) 6 10,61 (c, 1H), 7,80 (c, 1H), 7,35 (c, 1H), 6,59 (x, J=2,9 I'n, 1H), 6,49 (n, 1H), 4,44 (x,
J=5,9 Ty, 1H), 3,72 (¢, 3H), 3,26 (¢, 3H), 2,39-2,23 (m, 1H), 1,59-1,19 (M, 8H).

ITpumep 42B, muk 2. XKXMC paccuntano a1 Cp HysN,O4 (M+H)™: m/z=395,1; nHaiineno=395,1. 'H sSIMP
(300 MI'u, IMCO-d¢) 6 10,61 (c, 1H), 7,80 (c, 1H), 7,35 (c, 1H), 6,59 (x, J=2,9 I'n, 1H), 6,49 (n, 1H), 4,44 (x,
J=5,9 Ty, 1H), 3,72 (¢, 3H), 3,26 (c, 3H), 2,39-2,23 (m, 1H), 1,59-1,19 (M, 8H).

IIpumep 43. 6-(2-Dypun)-2-u3onponui-8-(6-MeTui-7-okco-6,7-muruapo-1 H-mappomno[2,3-c[mupunna-4-
nn)-2H-1,4-6en3okcazun-3(4H)-oH.

CoenuneHne npumepa 43 CHHTE3MPOBAIHM B COOTBETCTBHHU C AKCIICPUMEHTATIbHONW METOIMKOM, aHAIOTHY-
HOH HCTIONB30BAaHHOM JUIA CHHTE3a COSAMHEHUS MpUMepa 28, ¢ MOIyd4eHHEM yKa3aHHOTO B 3ar0JIOBKE COEIUHE-
HUs B BHe aMopdHoro Gemoro TBepaoro Bemectsa (15 mr, 25%). KXMC naiineno (M+H)'=404,1. 'H SIMP
(300 MI'u, AMCO-dg) 6 12,22 (c, 1H), 10,76 (c, 1H), 7,74 (c, 1H), 7,42-7,36 (m, 1H), 7,31 (n, J=20,1 ', 2H),
7,02 (n, J=8,3 I'u, 1H), 6,85 (c, 2H), 6,77 (c, 1H), 4,38 (1, J=5,4 ', 1H), 3,59 (c, 3H), 2,24-2,10 (m, 1H), 1,02
(m, J=6,9 T'm, 3H), 0,94 (&, J=6,7 I'u, 3H).

[Mpumep 44. 2-N3onponmi-8-(6-metuin-7-okco-6,7-auruapo-1H-muppoino[ 2,3-cluupuaun-4-mn)-6-(MeTu-
cynb(onmn)-2H-1,4-6en30kca3un-3(4H)-oH.
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Cramus 1. 2-[2-['uapoxcu-5- (MeTanyan)OHHn)(beHHn 1-1H-m3ounmon-1,3(2H)-nnow.

\\ -0

Anruapua  ¢raneBoit  kucmorsl (1,7 T, 12 MMOJIb) JOOAaBISUIM K  pacTBOpy  2-aMHUHO-4-
(meTrncynshonmt)penona (2,0 r, 11 mmoinp) (TCI Ne xaT.A2198) B ykcycHoii kucnote (40,0 Mi1) U moTy4eH-
HyI0 cMech HarpeBaym 710 120°C B Teuenne 18 4. 3aTeM peakIMOHHYIO CMECh OXJIKIAIH 10 KOMHATHOM TeMITe-
parypsl U BeuIHBaIM B BoAy (150 mur), mpu aToM MeieHHO 00pa3oBbIBajcs ocagok. Ocasok codupany U Cylu-
M ¢ moiydyeHueM 2-[2-runpokcu-5-(Mermincynbdonmn)penun]-1H-m3onnnon-1,3(2H)-mnona B Buze xenroa-
TO-KOPUYHEBOTO KpUCTAIUTMYECKOrO TBepaoro BemecTa (3,0 mr, 80%). XKXMC paccunrano mis CisHi,NOsS
(M+H)": m/z=318,1; naiineno=318,0.

Cranus 2. 2-[3-bpom-2-ruapokcu-5-(meruncynsponun)dennn]-1 H-nzonnnon-1,3(2H)-auoH.

o
N %°
\
e!
Ho

Br

Bpowm (0,52 mut, 10 MMoITB) B YKCYCHO# KHcToTe (2 M) MEIJISHHO JTO0ABIISLTH K PacTBOPY 2-[2-THIPOKCH-
5-(metnncynbdonmn)pennn]-1 H-m3ounnon-1,3(2H)-mnona (3,2 r, 10 MmMonb) B ykcycHoi#t kucinore (160 M) u
xnopupa xenesa (0,3 r, 2 MMoinb) B Bozie (32 MIiI) pu KOMHATHOM Temrepartype. PeakunoHHyIo cMech repeme-
IIMBaJI B TCYCHUE 2 4 ¥ 3aTeM pa30aBIsUI BOJOH IS ITOJIyYEeHHUs CYCIIeH3UH. TBepioe BEIecTBO OTHMILTPO-
BBIBAJIN, IPOMBIBAJIN BOJIOW M CYLIWJIH C TIOJydeHUEM 2-[3-0pom-2-ruapokcu-5S-(meruincynbdonmn)denm]-1H-
u3ouH01-1,3(2H)-1rona B Bune moutu Oenoro mopoika (3,1 r, 78%). XKXMC paccuurano st CisHyBrNOsS
(M+H)+: m/z=396,1, 398,1; naiineno=396,0, 398.0.

Cramus 3. 2- AMHUHO-6-0poM-4-(MeTHICYTbPOHMI ) HEHOI.

0]
H N %5
\
HOI;/
Br

I'mppazun (0,48 M, 15 MMoitb) 100aBISIIM K pacTBOpy 2-[3-0poM-2-rHApOKCH-5-(METHICYTb(GOHMIT)PEeHHI |-
1H-mounnon-1,3(2H)-muona (3,0 T, 7,6 MMois) B 3taroste (150 mit) mpu KOMHATHOH TeMneparype. PeakmoHHyo
CMeCh TepeMEIINBAIN IPH KOMHATHOM TeMIiepatype B TeueHue 15 MuH, Gpopmupys cycnensuio. CMech 3aTeM
HarpeBaiu 10 100°C B Teduenue 18 4, oxmakaand 10 KOMHATHON TeMIepaTyphl, PHIBTPOBAIN U MATOYHBIA pac-
TBOP KOHIIEHTPUPOBAJIH in Vacuo ISl MOJyYSHHUS MOIyTBEPIOTO OCTaTKa. DTOT OCTATOK CYCIICHIUPOBAIN B STHII-
arerate, GUIBTPOBAIH W YIIAPUBAIH C TTOJTyIeHHEM 2-aMUHO-6-0poM-4-(MeTHIICYTb(GOHWIT)(EHOIa B BUIE BI3KOTO
macna (1,8 T, 90%). JKXMC paccuurano ms C;H,BrNO;S (M+H): m/z=266,1, 268,1; Haitneno=265,9, 267,9.

Cramus 4. 2-W3onpommn-8-(6-meTui-1-okco-6,7-guruapo- 1 H-mupposo[2,3-c|mupuaua-4-nm)-6-(MeTHII-
cynmshonmn)-2H-1,4-6en3o0kca3un-3(4H)-oH.

Hcnonp3yst crocoObl, aHAJIOTHYHBIE YCIOBHSAM B IpHMepe 9, HO HCHONB3YS 2-aMHHO-6-Opom-4-
(MetmncynsoHmT)heHon U3 craanu 1, Mojydand HEOUMINCHHBIH NMPOAYKT. [IpOMyKT OYMINANM C MOMOIIBIO
npenaparuBHoii BOXKX ¢ nmpumenennem kononku C-18, amroupys ¢ rpaiueHTOM BoJa:alleTOHUTPUII, 3a0yde-
pernsM 10 pH 10 ¢ mosrydeHneM yKa3aHHOTO B 3arojOBKE COSIMHEHHs B BHAE 0€lI0ro aMop(HOTO TBEpAOTO
BemectBa (55 Mr, 68%). KXMC paccunrtano s CyHnN;0sS (M+H)": m/z=416,1; naiineno=416,1. "H IMP
(300 MI', AMCO-dg) 6 12,09 (c, 1H), 11,03 (¢, 1H), 7,55 (n, J=2,2 I'u, 1H), 7,38 (c, 2H), 7,29 (T, J=2,6 I'L,
1H), 6,21 (c, 1H), 4,62 (n, J=3,9 I'u, 1H), 3,55 (c, 3H), 3,20 (c, 3H), 2,32-2,18 (M, 1H), 0,80 (x, J=6,7 ', 6H).

IIpumep 44A. 2-N3omnponmi-8-(6-mMeTni-7-okco-6,7-muruapo- 1 H-muppoio[2,3-cnupuana-4-mi)-6-(Me-
tuncyabpormn)-2H-1,4-6en3okcazun-3(4H)-oH.

IIpumep 44B. 2-H3onponmi-8-(6-MeTni-7-okco-6,7-muruapo-1 H-muppoio[2,3-cnupuana-4-mi)-6-(Me-
tuncyabpormn)-2H-1,4-6en3okcazun-3(4H)-omH.
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DHaHTHOMEPHI COSTMHEHUS TIpuMepa 44 pa3felsiii ¢ TIOMOIIBIO0 TpernapaTUBHOW XUPATbHON KOJIOHOYHOM
XpoMaTtorpaduu, UCTIONL3Ys CIETYIONINE YCIOBUSI.

Komnonka: phenomenex Lux Cellulose C-4, 5 mxMm, 21, 2xx250 mMM.

[omemwxnas daza: 80% EtOH/cmech m30MepoB reKcaHa; yCIOBHA TPpalieHTa: H30KpaTHIeCKoe IpH 18 Mi/MuH.

3arpyska: 1,5 mr B 900 MKI1; BpeMs yaepkanus: 17 MuH; TUK BpeMs ynepkuBanus: 11,6 u 14,8 Mun.

[pumep 44A, mux 1 (11,6 mun) B Buae tBepaoro ocagka. XKXMC paccunrano mis CooH,pN3OsS (M+H)+:
m/z=416,1; naitneno=416,1. 'H SIMP (300 MI'u, IMCO-ds) & 12,09 (c, 1H), 11,03 (c, 1H), 7,55 (m, J=2,2 T,
1H), 7,38 (c, 2H), 7,29 (T, J=2,6 T'u, 1H), 6,21 (c, 1H), 4,62 (n, J=3,9 I'u, 1H), 3,55 (c, 3H), 3,20 (c, 3H), 2,32-
2,18 (m, 1H), 0,80 (1, J=6,7 I'i, 6H).

[pumep 44B, nuk 2 (14,8 mun) B Buze TBepaoro ocaaka. JKXMC paccunrano mas CroH,,N;0sS (M+H) '
m/z=416,1; naitneno=416,1. 'H SIMP (300 MI'u, IMCO-ds) & 12,09 (c, 1H), 11,03 (c, 1H), 7,55 (m, J=2,2 T,
1H), 7,38 (c, 2H), 7,29 (T, J=2,6 T'u, 1H), 6,21 (c, 1H), 4,62 (n, J=3,9 I'u, 1H), 3,55 (c, 3H), 3,20 (c, 3H), 2,32-
2,18 (m, 1H), 0,80 (1, J=6,7 I'i, 6H).

IIpumepsr 45-47.

CoenuHennst MpUMepoB 45-47 U dKCIIEpUMEHTaIbHBIC TPOIEAYPHI, UCIONIb3yeMble IS WX TOITOTOBKH,
W3JI0’KEHBI B Ta0JI. 6 HUXKE.

Tabmmra 6

3
® o 0

Cnioco®
Ip. N Haspauue R1 R2 R3
CHUHTesa

2, 2-guMmeTnii—- 8- (6-meTui—"7-
okco-6, 7-ourugpo—-1H-

45 nuppoJio [2, 3—c] nupuiouua—4-mi) - CHs— CHs— H 44
6- (MmeTuyCcynbdoHmi) —2H-1, 4-

BeHs0oKkcasMH-3 (4H) —oH

8- (6-mMeTniI—-7-0KCO—-6, 7-
murunpo-1H-nupposo [2, 3— o
46 clnupunmuH-4-mi) —6- [:::r H H 44
(MeTHICysnbboHMIT) —2—-beHna—-2H-

1,4-6enzokcasmuu—3 (4H) —oH

2-ysonponmia-4-mMmeTrii-8- (6-

MeTus-7-okco-6, 7-ourunpo—1H-
nz30-
47 ouppoJio [2, 3-c]lnupuanH—4-ui) — H Me 44,8
npon
6— (MmeTuycynbdoHmi) —-2H-1, 4-

BeHsokcas3MH-3 (4H) —oH

[Mpumep 47A. 2-M3onponmi-4-meTiin-8-(6-MeTui-7-okco-6, 7-muruapo- 1 H-nuppoio[ 2,3 -c jnupunun-4-m)-6-
(metuncynsdonnn)-2H-1,4-6enzokcaszun-3(4H)-on.

[Mpumep 47B. 2-M3onponmi-4-metiin-8-(6-MeTui1-7-o0kco-6, 7-muruapo- 1 H-nuppoio[ 2,3 -cjnnpunun-4-m)-6-
(metuncynsdonnn)-2H-1,4-6enzokcaszun-3(4H)-on.
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OHaHTHOMEpPHI COEANHEHU NTpuMepa 47 pa3fernsiiu ¢ MOMOIIBIO NPeNapaTUBHON XUPaIbHON KOJIOHOYHOM
XpoMaTorpadun, HCIONb3Ysl CICAYIONINE YCIOBHS.
Komnonka: Chiralpak IA, 5 mxm, 21, 2x250 mMm.
IMonewmwxnas daza: 80% EtOH/cMech n30MepoB rekcana; ycioBUsl TpaJUeHTa: H30KPaTHYECKOE NP 8 MII/MUH.
3arpy3ka: 16,0 mr B 900 MKi1; Bpems yaeprxanus: 70 MUH; UK BpeMs yaepxkuanus: 27,3 u 51,3 MuH.
IMpumep 47A, mux 1 (27,3 mun). XKKXMC paccuntano mist C, H,4N;05S (M+H)+: m/z=430,1; naiine-
H0=430,1. "H SIMP (300 MI'ti, IMCO-dg) & 12,06 (c, 1H), 7,58 (z, J=2,1 T'n, 1H), 7,52 (1, J=2,1 I'n, 1H), 7,34
(c, 1H), 7,25 (n, J=2,8 'y, 1H), 6,15 (7, J=2,8 'y, 1H), 4,59 (x, J=4,2 T'n, 1H), 3,51 (c, 3H), 3,34 (c, 3H), 3,23

(c, 3H), 2,25-2,13 (m, 1H), 0,73 (an, J=6,7, 4,8 Tw1, 6H).

ITpumep 47B, mak 2 (51,3 mun). XKXMC paccunrano ams CyHyuN;0sS (M+H)™: m/z=430,1; Haiineno=
430,1. 'H SIMP (300 MI'u, AMCO-dg) & 12,06 (c, 1H), 7,58 (m, J=2,1 T'u, 1H), 7,52 (&, J=2,1 Ty, 1H), 7,34 (c,
1H), 7,25 (n, J=2,8 T'u, 1H), 6,15 (m, J=2,8 T'u, 1H), 4,59 (n, J=4,2 I'u, 1H), 3,51 (c, 3H), 3,34 (c, 3H), 3,23 (c,
3H), 2,25-2,13 (m, 1H), 0,73 (mn, J=6,7, 4,8 ', 6H).

ITpumepsr 48, 49.

Coenunenus npumepoB 48, 49 U 3KCIEPUMEHTAIBHBIC MPOIECAYPHI, UCTIONB3YEMbIC U UX MOIATOTOBKH,
M3JI0’KEHBI B TA0JI. 7 HUXKE.

Ta6numa 7

IIp. e

HaspaHue

R1

RS>

Crnoco6

CHUMHTE3a

48

2-(2-rumpoxkcuaTumi) —8- (6-—
MeTHUJI-7-0KCco—6, 7T-OUIMagpo—
1H-nuppoJso[2, 3-c] nupuinH—4-—
MII) —6— (MeTuUJICYJIbbOHMIT) —2H—

1,4-BensokcasmuH—-3 (4H) -oH

HO

Ip. W 44

49

6-aleTu-2-MU30Nponmui-8- (6—
MeTUJI-7-0KCco—6, 7T-OUIrmuagpo—
1H-nupposo[2, 3-c] nupuamnua—4-—
niy)-2H-1, 4-6eH30KCa3MH—

3(4H)-oH

U30—IIpOoIl

J

Ip. W 9

Ipumep 50.

6-(1-I'mapokcraTI)-2-M30NpONHII-8-(6-MeTHII-7-0KCc0-6, 7-nurupo- 1 H-rmupposno[ 2,3-c [nupunus-
4-um)-2H-1,4-6en30kcazun-3(4H)-oH.

6-Anerun-2-nzonponun-8-(6-metTun-7-okco-6,7-gurunpo- 1 H-nuppono[ 2,3-cJnupuaun-4-un)-2H-1,4-
6ensokca3ud-3(4H)-on (u3 mpumepa 49, 0,050 r, 0,13 Mmo:b) pacTBOpsIH B MeTaHose (5,0 MiT) pyu KOMHATHON

-55 -



039678

Temriepatype u pobasisuin Hatpuil Terparugpodopar (0,010 r, 0,26 MMoinb). Peakionnyio cMech nepementn-
BaJIM B Te4eHHE | 4 1 MpoayKT ounmmanu 6e3 o0paboTku ¢ moMolkio npenaparuBHoit BOXX ¢ npumenennem
kosnonku C-18, amonpys ¢ TpaAHeHTOM BOJIa:alleTOHUTPIII, 3a0ydepernbM 1o pH 10 ¢ momydeHneM yka3zaHHO-
TO B 3aTOJIOBKE COETMHEHUS B BUIE Oesoro amopdHOTro TBepmoro Bemectna (25 mr, 50%). JKXMC paccunrano
ans Cy HyyN3O0,4 (M+H) ' m/z=382,1; naiineno: 382,2. 'H SIMP (300 MI'w, IMCO-dg) & 11,96 (c, 1H), 10,61 (c,
1H), 7,25-7,13 (M, 2H), 6,93 (an, J=5,3, 1,9 T'n, 1H), 6,82 (xn, J=5,8, 1,9 I'u, 1H), 6,14 (c, 1H), 5,09 (&, J=3.,9
I'm, 1H), 4,68-4,52 (m, 1H), 4,30 (x, J=3,7 I'u, 1H), 3,49 (c, 3H), 2,23-2,05 (m, 1H), 1,25 (x, J=6,3 I'u, 3H), 0,76
(mm, J=12,5, 6,8 'y, 6H).

IIpumep 51. 6-(DtricynbhoHMI)-2-U30TPOTHI-8-(6-MeTHII-7-0KC0-6, 7-muruapo- | H-upposo[ 2,3-c [mupummH-
4-nn)-2H-1,4-6en30kca3un-3(4H)-oH.

O\\S//O

Cranus 1. 4-(OtunTro)deno.

4-Mepxanrodenon (0,5 r, 4 mmons) (Aldrich, xat. Ne 559938-5) pactBopsun B atnietone (10,0 M) u mo-
Gasysu kapOoHnat kanus (0,684 T, 4,95 mmous) u HiompTan (0,396 mi, 4,95 MMmons). PeaknmonHyro cMech Tiepe-
MEIIMBAIIN TIPY KOMHATHOH TeMmIepaType B TedeHue 2 4, pa30aBIIsiii STHIAIETATOM U GUiIbTpoBad. Opranude-
CKUH CJIOW KOHIECHTPHPOBAIH in vacuo JJIs MOJYyYeHUs x)entoro Macia. [IpoaykT ounmianu ¢ nomompio KOX
Ha CHJIMKAreJe, dIIIOUPYs C TPAJUCHTOM FeKCaH:ITHIIAICTAT C IMoydeHreM 4-(3Tmwitro)deHomna B BUIE Ipo3pad-
HOTO Maclia, KOTOpoe KpUcTaum3oBain noa HacsimenueM (0,5 r, 80%).

Cranus 2. 4-(OruncynbhoHmt)peHo.

0]
\\/\

S
JOA
HO

K pactBopy 4-(3tuntro)denona (0,50 r, 3,2 mmois) B atanorne (10,0 M) u Bomsr (10,0 M) mpu KOMHAT-
HOW TeMIiepaType moprusimu 106aeisui okcoH (0,99 T, 6,5 mmoins) (Aldrich, kat. Ne 22803-6).

PeaknmoHHy0 cMech MepeMeIInBaId B TeUCHHE 18 4, 3aTeM pactpeaessuid MEeX /Iy STHIIAICTATOM U BOJOH.
OObeIMHEHHBIC OPTraHWYECKHE CJIOW IPOMBIBANIM HACBIIICHHBIM PAaCTBOPOM XJIOPHAA HATPHS, CYIIWIA HaJ
Cynb(paToM MarHWs M YIapHBald in vacuo ¢ moxydeHueM 4-(3TwicynbhoHm)(heHoda B BUAC MOIYTBEPIOTrO
BemiectBa (0,58 r, 96%). JKXMC paccunrano mis CgH; O3S (M+H)+: m/z=187,0; naiigeno: 187,0.

Cramus 3. 4-(3tuncynbGoHuN )-2-HATPOPEHOM.

O\\ O
O,N S7
-
HO
Azotayro kucioty (0,1 M, 3 MMoib) gobasisun k cmecu 4-(atmiicynbdonmn)denona (0,5 T, 3 MMOIb) B
yKCyCcHOU kucioTe (9 mir) mpu KOMHAaTHOH Temrieparype. Cmech HarpeBanu 0 80°C B TeueHue 3 4, 3aTeM OX-
JaXAIN 10 KOMHATHON TEMIIEPATYPhl U PacIpeAessiid MEKAY dTHIAETaToM U Bomoi. OObearHEHHBIE Opra-
HUYECKUE CJIOM MPOMBIBAJIM HACBIIIEHHBIM PACTBOPOM XJIOpuaa Hatpus, cymmnn Hag MgSO,, dunbtpoBanu u
yIapyBally IS TOJYYEHHs HEOUHIIIEHHOTO NMPOAYKTa. [IpOayKT KpUCTAIIM30BaIN U3 dTHIIALleTaTa C MOJTy9IeHH-
eM 4-(atmicynbhonmn)-2-HuTpodeHona B Buae OyenHo-xenrtoro tBeproro Bemectsa (0,59 T, 100%). XKXMC

paccuntano mus CgH (NOsS (M+H)": m/z=232,1; naiineno: 232,0.
Cranus 4. 2-bpoM-4-(3TrincyabpoHmT)-6-HUTPOPEHOII.

0]
3.0
O,N 57
AN
HO
Br
Bpom (0,41 1, 2,6 MMOIB) B yKCYCHOH Kucnore (5 mil) m00aBimsiin K pactBopy 4-(atuincynabgonu)-2-

Hurpogenona (0,6 T, 2 MMonb) B ykcycHo kucnote (20 mir) u xsopuaa xenesa (0,08 r, 0,5 mmois) B Boze (0,3 M)
IpY KOMHATHOW TeMIlepaType U MOJIyYeHHYIO CMECh NepeMelnBalii B TeueHue 4 4. JlaHHyIo cMech 3aTeM pas-
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6aBistmn Bomoit (70 mut), popmupys cycnensuto. TBepasle BemecTBa cOOMpPaN, TPOMBIBAIN BOJOH U CYIIMIIH C
noxydeHueM 2-6pom-4-(atuicynbhonmn)-6-Hurpodenona B Buge Oenoro mopomka (0,72 gm, 80%). XKXMC
paccuntano st CgHoBrNOs (M+H)+: m/z=310,0, 312,0; natizeno: 310,0, 311,9.

Cramus 5. 2-AMuHO0-6-6poM-4-(3Triicynbonn)peHor.

@)
“.43
AN N
HO
Br

2-bpom-4-(atuncynsdonmn)-6-autpodenon (0,20 r, 0,64 mMmons) pactBopsnu B dtanose (7,0 mi,
120 MMoOIB), Nera3upoBajIn a30TOM, B J00aBISIN HUKeNIb Peres (75 mr). PeakmoHHYI0 cMech TiepeMeITnBaIn
B atMoc(epe Bogoposa B TedeHre 2 4. CMech NEeKaHTHUPOBAIH OT OCaJKa W YIapUBaAJIH in vacuo C MOJIy9eHUEM
2-amMuHO-6-0pom-4-(aTHicynbdoHmT)penona B Buxe TBepmoro amopduoro semectsa (0,11 r, 47%). JKXMC
paccunrtano st CgHy BrNOsS (M+H)+: m/z=280,1, 282,1; natizeno: 280,0, 282,0.

Cragus 6. 6-(Oruncynbhonun)-2-n3onponii-8-(6-MeTwiI-7-o0kco-6,7-muruapo- 1 H-nmuppoio[ 2,3-cjnupuaus-
4-um)-2H-1,4-6en3okcazun-3(4H)-om.

Hcnonp3yst crmocoObl, aHaJIOTHYHBIE YCIOBHAM B IpuMmepe 44, HO HCHONB3ys 2-aMHHO-6-OpoM-4-
(arrncynehonmT)GEeHoN U3 CTatuK 5, TOJTy4aloT HEOUNIIEHHBIH NPOayKT. IIpOoayKT oYnInany ¢ MOMOIIBIO Tpe-
napatuBHoit BOJKX ¢ npumenennem xomnonku C-18, airoupys ¢ rpaineHTOM BOJa:alleTOHUTPWII, 3a0ydepeH-
HbM 710 pH 10 ¢ moydeHneM yKa3aHHOTO B 3aroJIOBKE COEAMHEHHS B BUJIE 6€10ro aMOp(hHOTO TBEPAOTO BEIIECTBA
(25 wmr, 20%). XKXMC paccuntano st Cy Hy4N;05S (M+H)+: m/z=430,1; maiigeno 430,2. 'H IMP (300 MI'm,
JAMCO-dy) 6 12,05 (c, 1H), 10,95 (ym. ¢, 1H), 7,43 (n, J=2,2 I'n, 1H), 7,33 (¢, 1H), 7,27 (nx, J=10,2, 2,4 T,
2H), 6,14 (n, J=2,7 I'y, 1H), 4,57 (n, J=3,8 ', 1H), 3,50 (c, 3H), 3,21 (xB, 2H), 2,28-2,12 (M, 1H), 1,07 (T, J=7,3
I'n, 3H), 0,76 (1, J=6,7 I'i, 6H).

[Tpumepsnr 52-56.

CoenuHeHHsT IPUMEPOB 52-56 1M SKCHEPUMEHTANBHBIC MPOLEAYPHI, UCIIOJIB3yEMBbIE ISl UX MOATOTOBKH,

M3JI05KEHBI B Ta0JI1. 8 HIbKe.
Tabnuma 8

Crioco®
Ip. e HasBahue R? R>
CUHTesa

2-1'30NpONINII—6—

(nsonponuncysbbonmir) —8— (6-

MeTuJ-7-0okco—6, 7T-Ourmuopo— O\S)

52 H nqS 44
1H-nupposo[2,3-c]nupuinH—4- \r/

mi) —-2H-1, 4-BeH30KCa3MH—

3(4H)-oH

4- (UMKJIIONPONUIIME TUJL) —2—

MBoNponmnI-8— (6-MeTuy—"7-

o3 oxco-6, 7T-murmugpo-1H- r//él CL,Q 14, 8
nupposo[2, 3—c] nupnuanH-4- %gs\

W) —6— (MeTusCcyJybboHmI) —2H-

1,4-6ensokcasuu—3 (4H) —on
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4-3TU-2-MU300ponmia-8— (6—

MeTHJI—-7-0oKco—6, 7-OUTUIPO—
o. 0
54 1H-nupposio[2,3-c]oupunmuu—4-— Et \S/ 44, 8
1) —6- (MeTuycyJsbboHmi) —2H-

1,4-6ensorkcasmuH-3 (4H) -oH

6— (3TMIICYJbGOHMIT) —2—
nsonponui-4-mMmeTni-8- (6-
MeTMJI-7-0KCOo—6, 7T-IUTMAPO— o. .0

55 Me
1H-nupposo[2,3-claoupunmnH-4-

44, 8

mi) -2H-1, 4-BeH30KCaBUH—

3(4H)-0oH

2-M30NpPONmUI—6—
(nsonponmuicyibdoHmI) —4-
MeTuJI—-8- (6—-MeTuJI—7-0KCOo— 0053
56 Me %gS 44, 8
6, 7-murunpo-1H-nuppoJso[2, 3— \r/
cloupunuu-4-wun) -2H-1, 4-

BeHsokcasmH—-3 (4H) —oH

[Tpumep 57. 8-(6-MeTuin-7-okco-6,7-nuruapo- 1 H-muppomno| 2,3 -c|mupunun-4-ni)-6-(MeTHicynb(o-
Hun)cnupo| 1,4-6en3okcazun-2, 1'-muknonponat]-3(4H)-ow.

O
H o)
Os_N S~
)
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H

Cramus 1. 1-Bpom-2-pTop-5-(MeTuncynbhoHm)-3-HUTPOOSH301.
N //O

O,N
2 \

F
Br
Bpom (1 1, 9 MMoutb) 1o KarisiM 100aBisM K pacTBopy 1-drop-4-(Mermicynbdonun)-2-autpodensona (2 T,
9 mmonb) (Oakwood Ne kar, 009288) B cepHoii kuciote (10 M), ¢ TOCIEAYIOMKUM TOOABICHUEM IO KaIUIIM
azotHO# kucnoThl (0,42 M, 10. Mmmois). [Tonyuennyio cmech HarpeBanu 10 80°C B TeueHHe 5 4, 3aTeM OXJIaX-
JIAITd ¥ BBUTMBANIM Ha Jiel. BOMHBIN COi 3KCTparupoBaid METHIICHXJIOPUIOM U OOBEIHMHECHHBIC OPraHUYCCKHUE
CJIOM TPOMBIBAJIM HACBHILEHHBIM Na,S,03;, HaCBHILIEHHBIM PAcTBOPOM XJIOpHJA HaTpus, cymmwin Hax MgSQOy,
(bUIBTPOBANU W yIIAPHUBAIH [UIS MOJTyYCHHUS HCOUUIIICHHOTO BemecTa. [IpoaykT ounmanu ¢ nomomnsio KOX Ha
CHJTMKArese, dIIOUPYs ¢ TPaTueHTOM TeKCaH:dTHIIAIETaT ¢ MmoydeHueM 1-06pom-2-drop-5-(MeTuincynbGoHm)-
3-auTpoben3ona B Buae TBepaoro amopgHoro Bemectsa (0,80 1, 30%). JKXMC paccuutano mis C;HBrNO4S
(M+H)": m/z=298,1, 300,1; naiineno 277,9, 299,7.
Cramus 2. Metun 1-[2-6pom-4-(MeTHIICYTB(HOHIIT)-6-HUTPOGEHOKCH [ITUKIOPOTIAHKApOOKCHIIAT.

N //O

O-5N
2 \

0]
)/& Br
0]
I'mppun Hatpuss B MuHepambHOM Macie (45 wmr, 1,9 MMonp) noOaBisiii K pacTBOpy MeTHII-1-
THApOKCHIMKIIoNponankapookcuiara (40 mr, 0,3 Mmonb) B Terparuapodypane (5 mi). ITocne 10 mun mo6aBsim

15-xpayn-5 (10 mxma, 0,05 MMois) u 1-6pom-2-drop-5-(MeTmincynbhonnn)-3-aurpodenson (100 mr, 0,3 MMOIb).
JlaHHYI0 cMecCh TIepeMEeNTUBaIN B TeUCHHE HOYM MPW KOMHATHOW Temrieparype u 3ateM racuiau MeOH (1 mm).
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[MomyueHHYIO CMeCh pacpelessuTd MEXIy STHIAICTATOM M BOJOH W OOBCIMHECHHBIC OPTaHWMICCKHUE CIIOH TPO-
MBIBAJIM HACHIIICHHBIM PAaCTBOPOM XJIOPUIA HATpws, cymmwid Hax MgSO,, GuabTpoBaay U ynapuBaiu sl MO-
JIy4eHHs] HeOUHIlIeHHOro BemecTBa. [Ipoaykr ouninanu ¢ nomonisio KOX Ha cunukarene, 310Upysi ¢ rpagueH-
TOM TeKCaH:dTUJIAlETaT c MIOJTy9eHUEM METHIT 1-[2-6poM-4-(MeTriicynbdoHmT)-6-HUTpOdhe-
HOKCH |[IUKJIOTIpOTIaHKapOOKCcHiIaTa B BUE CTeKIooOpa3zHoro BemecTra (45 mr, 30%). XJKXMC paccuutano mis
C1,H;3BrNO,S (M+H)": m/z=394,1, 396,1; maiineno 393,7, 395.8.

Cramus 3. 8-Bpom-6-(Metuncynshonwmn)crupo| 1,4-6er3okcazun-2,1" -ukmonponan]-3(4H)-omH.

N //O

0]
H
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Kenesusie ormmumku (20 mr, 0,4 MMOJIB) TO0ABISITH K pacTBOPY MeTHII-1-[2-0poM-4-(MeTHIICcyIbHoHwMIT)-6-
HUTpo(eHOKCH |uuKnonponankapookcunara (40 mr, 0,1 MMonb) B ykcycHo# kucnore (3 mi). Peakiponnyro
cmechk HarpeBaiu npu 60°C B Teuenue 3 4, pa3daBisuIM dTWIIALIETATOM, (HIBTPOBANH, U ynapusainu. OcTaTok
3aTeM PacTBOPSUIM B dTHJALETaTe U NpoMbiBaiu HacklieHHBIM NaHCO;. Opranudeckuii ¢ioil mpoMbIBaJId Ha-
CBHIIIEHHBIM PAaCTBOPOM XJIOpHJa HaTpus, cymmian Haa MgSO4, QUIbTpOBaNM M yHAapHBalId C TOJyYeHHEM 8-
O6pom-6-(Metuncynshonun)crupo| 1,4-6en3okcasun-2,1'-uuknonponan]-3(4H)-ona B Buae HEOUMIIEHHOTO Be-
mectBa. JKXMC paccunrano a1 CH;;BiNO,S (M+H)™: m/z=332,0, 334,0; maiineno 331,8, 333,8.

Cramus 4. 8-(6-MeTmit-7-okco-6,7-quruapo- 1 H-muppono[2,3-c | mupuann-4-mi)-6-(MeTHIcy b OHUIT ) CIIH-
po[1,4-6en3okcazun-2, 1'-iuknonpomnan]-3(4H)-oH.

Hcmonb3ys crmocoObl, aHAJIOTHYHBIC YCIOBHSM B mpuMepe 44, HO HCIONb3ys 8-OpoM-6-(MeTHiIcyibdo-
Hun)cnupo| 1,4-6en3okcasun-2, 1'-muknonponan]-3(4H)-oH u3 cragum 3, MoSydaroT HEOUMIICHHBIH TPOIYKT.
TIpoaykT ouyumianu ¢ momoIeo npenapatuBHoit BOXKX ¢ npuMenennem kosionku C-18, amrounpyst ¢ rpaaueH-
TOM BOJIa:alleTOHUTpuII, 3a0ydepennsm 1o pH 10, ¢ moxydeHneM yka3aHHOTO B 3arojIOBKE COSAWHEHUS B BUJIE
oemoro amopduoro tBepmoro BemiectBa (10 mr, 30%). XKXMC paccuntano miast CioHigN3;OsS (M+H)+:
m/z=400,1; maitneno=400,0.

Mpumep 58. 3,3-umernin-5-(6-metnin-7-okco-6,7-nuruapo-1H-muppoino[ 2,3-clnupuaun-4-mn)-7-(MeTui-
cynbhonmn)-3,4-muruapoxunokcanui-2(1H)-on.

H N /O
Os_N ¢
\
N
H
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H
O
Cranus 1. Metun 2-{[2-6pom-4-(MeTHICY T OHII)-6-HUTPO(EHHI |aMHHO } -2-METHIIIPOIIaHOAT.
O
S /O
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Cwmech 1-0pom-2-dprop-5-(MeTmicynsponmn)-3-auTpodensona (70 mr, 0,2 MMoJIb) U3 TpuMepa 57, MeTHII-
2-aMHuHO-2-MeTIImponanoat ruapoxiaopuaa (50 mr, 0,3 mmoib) (Sigma Ne kar. Aldrich A8754) u 6ukap6onara
Hatpus (40 mr, 0,5 MMois) B N-metunmupponuaoHe (4 M) HarpeBainu B TedeHue Houw npu 100°C. 3arem cmech
OXJIaXJIAJIH 10 KOMHATHOM TeMIIepaTyphl U paclperessiii MeX Iy dTHIaneTaToM u Bogod. OObeMHEHHBIE Op-
TaHWYIECKHE CIIOM IPOMBIBAJIN HACKHIIIEHHBIM PAaCTBOPOM XJIOpHIa HAaTpus, cymmian Hag MgSO,, dmisTpoBau 1
yInapuBaiu JJIsl TIOJMy4eHHUs] HeouulleHHOTo BemiecTBa. [IpoaykT ounmmanu ¢ nomoipio KOX Ha cunukaresne,
JMIOUpPYS C TPaAMEHTOM TeKCaH:dTWIAIETaT, C MOJy4YeHHeM MeTwn 2-{[2-0poM-4-(MeTHICYIb(pOHMIT)-6-
HUTPO(EHUIT |JaMHHO } -2-METHIIIIPOIIaHOATa B BHUJIE cTeKsIoo0pasHoro BemectBa (60 mr, 60%). JKXMC paccun-
tano 11 C,H BrN,OsS (M+H)": m/z=395,1, 397,1; Haiineno=395,0, 397,0.

Cramust 2. 3,3-Jlumernin-5-(6-metuin-7-okco-6,7-nuruapo-1H-muppoino[ 2,3-cluupuaun-4-nn)-7-(MeTui-
cynbhonmn)-3,4-muruapoxunokcanui-2(1H)-on.

Hcnonp3yst criocoObl, aHaJIOTHYHBIE YCIOBHSAM B puMepe 57, HO UCTIONB3Ys MeTHII-2-{[2-0pom-4-(mMeTui-
CyIb(HOHWIT)-6-HUTPODEHWIT |aMUHO } -2-METHIITPONIAHOAT U3 CTaAuH 1, TIOTy9JaroT HEOUHIIEHHBIN poayKT. [Ipo-
IIYKT OYHWIIAIA ¢ TIOMOIIbI0 TipenapaTuBHOi BOXKX ¢ mpuMenennem konoHku C-18, airoupyst ¢ rpaaneHTOM
BOJa:alleTOHUTPHII, 3a0yhepeHasM 10 pH 10 ¢ monydeHreM yka3aHHOTO B 3ar0JIOBKE COCTUHEHHS B BHIIE ITOY-
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1 Germoro amopdHoro Teepaoro semecta (12 mr, 30%). KXMC paccuutano mis CioHyN,O,S (M+H)'™:
m/z=401,1; maitneno=401,1. 'H SIMP (500 MI'n, IMCO-dg) & 12,09 (c, 1H), 10,58 (c, 1H), 7,31-7,24 (m, 3H),
7,21 (c, 1H), 6,02 (c, 1H), 5,68 (c, 1H), 3,55 (¢, 3H), 3,11 (c, 3H), 1,24 (c, 6H).

ITpumepsr 59-62.

CoenuHeHHsT MPUMEPOB 59-62 M dKCIIEPUMEHTAIBHBIC TPOIEAYPHI, UCIOIb3yeMbIe IS WX IOJITOTOBKH,
W3JI0KEHBI B Ta0I. 9 HIDKE.

Tabmuma 9
H N
O._N ~
]
i N
R" H
_N ﬁ
O
Crnoco®
Ip. N HasBaHMe RI R2
cUHTesa
8'- (6-MeTny-7-0KCOo-6, 7—

murugpo—- 1H-nupposo[2, 3- 5
clnupmuouua-4-mmn) -6'— [:::

59 % Ip. W 58
(MeTmscynbdonmm) —-1"',4 "'~

murygpo—3'H-cnupo [ UMKJIIOIeHTaH— R! 1 R? B3ATH BMecTe

1,2'"-xmuHokcaymmH] -3 "'-0H

(3S) -3-usonponun-5- (6-mMeTuy—"7-
okco—-6, 7T-gurunpo-1H-

60 nuppoJsio [ 2, 3-c]l nupuinu—4-wi) —7— //Lg\ H Ip. N 58
(MeTuncynbdonmi) -3, 4—

INTUIOPOXMHOKCANMMH-2 (1H) —oH

(3R) -3-msonponui-5- (6-mMeTmiI—"7-
okco—-6, 7-nurunpo—1H—

61 mmppodio [2, 3-c]lnupuanu-4-mma) —7- /Jhﬁ H Ip. N 58
(MeTmcynbdonmyt) -3, 4—

IUTUOPOXMHOKCcaNMH-2 (1H) —on

8'- (6-MeTuy-7-0KCO-6, 7—
murugpo—-1H-nupposo[2, 3— ;
clnupmunouu-4-mmn) -6'— <<:‘

62 % Ip. W 58
(MeTmcynbdonmm) —-1"',4 "'~

murugpo-3'H-cnupo [uukiIoByTan— Rl R2 BSSTH BMECTE

1,2"'-xuHokcaJMmMH] -3 "'-0H

[Mpumep 63. 4-Metnin-8-(6-meTnit-7-okco-6,7-muruapo-1H-muppono[2,3-cJmmpuans-4-min)-6-(MeTHIICY b~
¢onmn)crnpol 1,4-6enzokcasun-2,1'-unkinonponan]-3(4H)-on.
| cggo
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oo

Cramus 1. 1-Bpom-2-pTop-5-(MeTuncynbhoHmI)-3-HUTPOOSH301.
0.0
~

O,N S
F D/
Br
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Azotnyto kucnory (0,42 mi, 10. MMOJIB) TIO KarisiM J00aBISIN K pacTBopy 1-hTop-4-(MeTHICYIb(QOHMIT)-
2-autpobensona (2 r, 9 Mmmoib) B cepHoii kuciore (10 mur) u 6poma (1 T, 9 MMOJIB) M PEaKIIMOHHYIO CMECh Ha-
rpeBasi 10 80°C B TedeHue S5 4. Peaknuro oXJakaaid 10 KT W BBUTUBATIH Ha Jiell. BOIHBIN CI0H dKCTparnpoBa-
U C TIOMOIIBIO MeTHieHXIopuaa. OO0beIMHEHHBIH OPraHUYECKHH CIIOW MPOMBIBAIM HACHIIEHHBIM Na,S,0;,
HACHIIIEHHBIM PAacTBOPOM XJIOpHAA HaTpus, cymmnn Hax MgSO,, GuibTpoBamy M yHnapuBaid A MOTYICHUS
HEOUMIIEHHOTro BemecTBa. [Iponykt ounmanu ¢ nomombio KOX Ha cunmukaresne, 3;1I0Upys ¢ TPaUEHTOM T'eK-
CaH:ITHIAIETAT TSI TOTydeHus 1-6poM-2-prop-5-(MeTrncynbGorumn)-3-HuTpoOeH301a B BUIE OETI0T0 TBEPIOTO
Berectna (0,80 T, 30%).

Cranus 2. Metun 1-[2-6pom-4-(MeTHICYTB(MOHII)-6-HUTPO()EHOKCH | IUKIIONPOIIaHKapOOKCHIIAT.

0,0
O,N s

®)
/OW Br
@)

K pactBopy merui-1-rugpokcumukionponankapookcuiara (100 mr, 0,8 mmons) B N,N-nmumerundpopma-
muze (20 mi) mpu 0°C moGaBisiiu TUApU HATpUs B MuHepambHoM Macie (110 mr, 4,7 mmons). [Tocie 5 MuH
nobapnsu 1-6pom-2-prop-5-(MeTuncynbdonun)-3-autpodenson (250 mr, 0,84 MMOIB) ¥ PEAKITMOHHYIO CMECh
nepememuBaiy npu 0°C B Tedenne 1 4. Peaknuio racum MeOH (3 Min) u pactpenensiia Mexay BOAOK U dTHII-
arieratoM. OOBeIMHEHHBIN OPraHUIECKUH CII0H MPOMBIBAIN HACBHIIICHHBIM PACTBOPOM XJIOPHIA HATPHUS, CYIITH-
mn Hax MgSO,, ¢unbTpoBany u ynmapuBaiId IS MOITYYCHHS HEOYHIIEHHOTO BemiecTBa. [IpoaykT ounmanm c
nomonipio KOX Ha crimkarese, SIOUpys TPaldieHTOM IeKCaH:dTUIANETaT sl IOMydeHus: MeTHI-1-[2-0poM-4-
(MeTHnCyIB(GOHIT)-6-HUTpOoeHOKCH | IMKIIONIpoIaHKapOokciara B Buae sxenroro macima (0,10 1, 67%).
JKXMC paccunrano as C,H;3BrNO,S (M+H)": m/z=394,0 396,0; naiineno: 394,0, 395.9.

Cranus 3. 8-bpom-6-(metmicynbdonni)cimpol 1,4-6en3zokcaznn-2, 1'-iuknonponat]-3(4H)-oH.

0.0

H
O._N S
Br

IMopomok sxemne3a (500 mr, 8 MMOMb) TOOABISIIM K PacTBOpY MeTHI-1-[2-0pom-4-(MeTHiIcyabpoHu)-6-
HUTpo(eHOKCH |unKIonponankapookcunara (700 mr, 2 MMoib) B YKCycHOH Kuciote (40 M), KOTOpBIi ferasu-
poBaimu azoroM. Peaknmonnyr cMmeck Harpeanu npu 60°C B Teuenue 3 4. Peakumio oxmaxxaanu 1o KT, pa3bas-
JISUTH 3TUIIANETaTOM, QMIIBTPOBAIN U yapuBanu. OCTaTOK pactpeAessiii MEKAY ITHIANCTATOM U HACHIICHHBIM
NaHCO;. O0beTMHEHHBIH OPTaHUIECKHUH CIIOM MPOMBIBATH HACKHIIIIEHHBIM PACTBOPOM XJIOPHUIA HATPHS, CYIIHIH
Hax MgSO,, unsTpoBamy M ymapuBaiu IS TOTyYeHHS HEOYHIIEHHOTO BEIIECTBA B BUIE TBEPAOIO BEUIeCTBA
(0,50 T, 90%). JKXMC paccunrano mis Ci;H;BrNO,S (M+H)": m/z=331,9, 333,9; Haiineno: 331,9, 333,8.

Cramus 4. 8-bpom-4-metmn-6-(metuincynsdonmn)crupol 1,4-6en3okcazun-2, 1'-muknonpomna]-3(4H)-ox.

Tmnpun Hatpust B MuHepaidbHoM Macie (30. mr, 1,3 Mmomp) nobaBmsuin kK cMmecH 8-OpoM-6-
(meTuncynshonmt)criupol 1,4-6en3okcazun-2, 1'-muxnonponan]-3(4H)-ona (280 wmr, 0,84 mmons) B N,N-
mumetmwidhopmamune (50 mir) npu 0°C. Peakumro nepemeniuany B TeucHne 20 MUH U JOOABIISUTH METUTHOIAL
(63 Mxu1, 1,0 MMoTBb) 1 IepeMeniBany B TedeHre 30 MUH npu KT. Peaknuio racunyu METaHOJIOM U pacHpeaessiim
MEXKIy STHIANCTaTOM U BoAoH. OOBETUHEHHBIA OPTaHUYECCKHU CION TPOMBIBAIM HACHIIICHHBIM PacTBOPOM
XJIopuaa Hatpus, cyunmd Hag MgSQO,, QUIbTPOBATN U yAPHUBAIH I TOJTYYCHUS HEOYUIICHHOT'O BEIICCTBA.
Iponykr ounmanu ¢ nomomipio KOX Ha cunukaree, 3M0Upys TPaJUCHTOM TeKCAH:ITHIIAICTAT JIS TOTYYCHHS
8-0pom-4-meTrn-6-(MeTricynbdonmn)crupo| 1,4-6en3okcazun-2, 1 '-muxnonponan]-3(4H)-ona B Buae moury-
TtBepaoro Bemectsa (0,286 T, 96%). XKKXMC paccuurano mist Ci,H;3BrNO,S (M+H)+: m/z=346,1 u 348,1; Haii-
neHo: 346,1, 348,1.

Cramuss 5. 4-Metun-8-{6-metmi-1-[(4-meTmndennn)cynbporun]-7-okco-6,7-muruapo- 1 H-muppoio[2,3-
c|mupuauH-4-mi } -6-(meTwicynbdonnn)criupo[ 1,4-6en3okcazun-2, 1 '-mukinonpomna|-3(4H)-oH.

| o, .0
‘S’

~

8-bpom-4-metun-6-(metuncynbhonwmn)cnupo| 1,4-6er3okcazni-2, 1 '-nukmonponan]-3(4H)-on (260  wr,
0,75 mmonb) u 6-metHn-1-[(4-metundenmn)cynbdonmn]-4-(4,4,5,5-retpamernin-1,3,2-mruokcaboporan-2-mi)-
1,6-murunpo-7H-muppono[2,3-c|Jnupuaus-7-o1 (390 mr, 0,90 mmons) pactBopwin B 1,4-muokcane (40 mui) ¢
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¢ropunom nesus (300 mr, 2 Mmmois) B Boge (10 Mi1) M peakIMOHHYIO CMECh JIEra3upoBajn a30ToM. Jlo0aBisu
KaTanuzatop 4-(au-tper-Oytundocouno)-N,N-qumeTnnanunis-auxiopnauaani (2:1) (200 mr, 0,2 MMob),
JIETa3upOBAIM a30TOM U peaKIMOHHYI0 cMech HarpeBasr 10 100°C B Tedenue 2 4. Peaknuro oxaxxaand 10 KT |
pacipeneNsii MeXKIy dTHIAeTaToM U Bofoid. OObeTMHEHHBI OpraHUYeCKHA CJION MPOMBIBAIN HACHIIIEHHBIM
pacTBOpoM XJopuaa HaTpus U cymmin Hag MgSO,, GUIBTPOBATN M YHAPUBAIN JJIS TOTYICHUS HEOUHIIICHHOTO
BemiectBa. [Iponykt ounmanu ¢ nomompio KOX Ha cunukarene, amoupys rpaileHTOM T'eKCaH:3THIIALeTaT AJis
nosydeHuss  4-MeTwi-8-{6-meTi- 1 -[(4-meTrnd ennn)cynbPpoHni]-7-0kco-6, 7-quruapo- 1 H-muppoino[ 2,3 -c Jnu-
punauH-4-un} -6-(MeTmicynbdonmr)crupol[ 1,4-6en3okcaznn-2, 1 '-muknonponan]-3(4H)-ona B BHae TBepIOTrO
octarka (0,27 r, 63%). JKXMC paccunrano mns C,;H,oN;0-S, (M+H)": m/z=568, 1; Haiineno:568, 1.

Cragus 6. 4-Metuin-8-(6-meTun-1-okco-6,7-qurunpo-1H-nuppoino|2,3-c JnupunuH-4-mi)-6-(MeTHIICYTh-
¢onmm)crmpol 1,4-6enzokcasun-2, 1'-unkinonponan]-3(4H)-on.

1,0 M I'mppoxcun Hatpus B Boxe (2 My, 2 MMOJb) 0OaBISUTM K pacTBopy 4-MeTwi-8-{6-metmi-1-[(4-
MeTmIheHIT)CynbhoHmI]-7-0Kkc0-6,7-nuruapo- 1 H-nmupposno[ 2,3 -cJnupuaun-4-ui } -6-(MeTHIACY I OHIIT ) CIIH-
po[1,4-6en3okca3un-2,1'-nuknonponan]-3(4H)-ona B sranone (6 mu). Peakunio nepememmBanu npu 80°C B
TEUYEeHHE 2 4, 3aTeM OXJIaXaau J0 KT. [TpoaykT ounmanu 6e3 o0paboTku ¢ moMoIbio npenapatnBaoit BOXKX ¢
puUMeHeHneM KoJoHKH C-19, ammonupyst ¢ TpaileHTOM BOJIa:alleTOHUTPII, 3a0ydepenusim 1o pH 10, ms momy-
YeHMS YKA3aHHOTO B 3aTOJIOBKE COCIMHEHHs B BHIE Oeoro amopgmoro teepaoro semectsa (0,12 r, 39%). 'H
SAMP (500 MI'u, AMCO-dg) & 12,09 (c, 1H), 7,62 (1, J=2,1 'y, 1H), 7,60 (n, J=2,1 T'u, 1H), 7,30 (x, J=2,8 I'ny,
1H), 7,25 (c, 1H), 6,14 (&, J=2,8 T'u, 1H), 3,54 (¢, 3H), 3,42 (c, 3H), 3,29 (c, 3H), 1,32-1,25 (m, 2H), 1,16-1,10
(M, 2H). XKXMC paccuutano mis CooH,0N305S (M+H)+: m/z=414,1; naiineno: 414,1.

IIpumep 64. 8'-(6-MeTmi-7-0kco-6,7-guruapo-1H-muppono[2,3-c|mupuana-4-uin)-6'-(MeTHIC Y Tb(OHMI ) -
1',4'-nurunpo-3'H-cnupo[ uukiorekcan-1,2'-xuHokcanun|-3'-oH.

H
O N

Iz

Coenunenne npumepa 64 CHHTE3UPOBAIM B COOTBETCTBHHU C DKCIICPUMEHTAJIBHONW METOIMKOM, aHaIOTHY-
HOHM MCTIONIb30BAaHHOM JUTS CHHTE3a COSAMHEHUS puMepa 58, ¢ MoydeHHeM yKa3aHHOTO B 3ar0JIOBKE COEJIUHE-
HUSA B BHjIe 6es10r0 aMophHOro TBeporo Bemectsa (5 Mr, 10%). XKX-MC naiineno (M+H) ' =441, 2.

ITpumeps! 65, 66.

CoenuHeHHsT IPUMEPOB 65, 66 U dKCIIEPUMEHTaIbHBIE MPOIETYPhl, UCTIONB3yeMbIe ISl WX TOJITOTOBKH,
M3J0KeHbI B Tabn. 10 Hike.
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Tabauma 10
R® e)
| NP
OL_N
Ilp. Crioco6
HasBaHMe R1 R2 R®
Ne CHUHTesa
8- (6-MmMeTMII-7-0OKCO-6, 7—
murunpo—1lH-nupasosno[ 3, 4- 3
cl nupmuouH-—4-ui) —6-— [‘ Ip. M.
65 §. H
(MeTuncynbdonmi) coupo[1l, 4 57, 26
-Bensoxcasmuu-2,1'- R! m R? B34TH BMecCTe
uurJonponan] -3 (4H) —on
4-MmeTmii—-8- (6-meTui—"7—
okco-6, 7T-omurunpo-1H-
mupasoso [ 3, 4-c]l nupunmua—4- 3
[ Mp. M.
66 ni) —6- - CHs—
57, 26, 8
(MeTuncynbdormi) cimpo [1, 4 Rl 1 R? BSATH BMECTE
-BeHz0oKCcasmMH-2,1"'-
umxJonponan] -3 (4H) —oH

IIpumep 67. 2-Nzomponui-N,N-gumeTni-8-(6-MeTui-7-okco-6,7-nuruapo- 1 H-mappono[2,3-c |mupuaua-4-
nn)-3-okco-3,4-nuruapo-2H-1,4-6eH30Kkca3nH-6-cynbpoHamMuI.

o)

Cramus 1. 4-T'unpokcu-N,N-auMeTniI-3-HUTPOOESH30ICY b () OHAMHI.
0)
AN //O
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2,0 M Immetmamud B TT'® (0,2 mi, 0,4 MMOITb) TOOABISIIT K CMECH 4-THIPOKCH-3-HATPOOCH30JICYIB(O-
Hw xyopuaa (100 mr, 0,4 mmonb) (Matrix Ne kat. 084425) u 4-N,N-nmumetrnamuaormpuarHa (50 mr, 0,4 MMOIIb)
B TeTparuapodypane (5 Mir) mpu KOMHATHOHM Temmeparype. PeaknnoHHYI0 cMech NepeMeIlnBald B TEUCHHE
HOYH, 3aTeM pacrnpeaensuim Mexay stwianeratoM n 1H HCl. OO0benuHeHHBIE OpraHUYECcKUe CIOU TPOMBIBAIH
HACHIIIEHHBIM PAacTBOPOM XJIOpHIa HaTpus, cymmian Hax MgSO,, GmiIpTpoOBaNM M ymapHBaid C MOTyYCHHEM
HeounieHHoro 4-runpokcu-N,N-quMeTni-3-aurpoben3oncyinbpdonamuna B Buae TBepaoro BemiectBa (90 wr,
90%). XXXMC paccuurano s CgH,; N,OsS (M+H)": m/z=247,1; naitneno=247,0.

Cranus 2. 3-bpom-4-runpokcu-N,N-TuMeTHII-5-HUTpoOeH30IICy Tb(OHAMUI.

@)
ON %57

N_

HO /

Br
Bpom (10 Mk, 0,2 MMob) T0OaBISITH K pacTBOpy 4-ruapokcu-N,N-auMeTHI-3-HUTPOoOEeH30JICYIb(pOoHA-
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muza (50 mr, 0,2 MMOJIB) B YKCYCHOH kucitote (2 Mir) 1 xiopuaa xxenesa (7 mr, 0,04 mmons) B Boze (0,5 M) npu
KOMHATHOU TeMmepaType. Peakiuio nepeMeninpaiy B TCUCHUE HOYM MPU KOMHATHOW TEMIepaType, 3aTeM pac-
npenensuin Mexay HackimeHHBIM NaHCO; u strnanieratoM. O0beTMHEHHBIE OPTaHUYECKHE CJIOM TIPOMBIBAIIH
HACBIIIEHHBIM PacTBOPOM XJIOpHIa HaTpus, cymmnd Hax MgSOy, GumsTpoBamm 1 ymapruBaiy ¢ IOTydeHHEM HEOUH-
meHHoro 3-6poM-4-ruapokcu-N,N-anmeTri-5-auTpodensoncynbhonamuna (60 mr, 80%) B Buzme TBepIoro amopod-
Horo BemecTsa. JKXMC paccunrano i CgH;oBrN,OsS (M+H)™: m/z=325,1, 327,1; raiineno=324,9, 326.9.

Cramus 3. 3-AMuHO0-5-6poM-4-ruapokcu-N,N-TuMeTHII0eH30JICyIb(hoHaAMU .

O
H,N 57°
N_
HO: ; /
Br

Hukens Penes (25 wmr) mobaBmsuim K pacTBOpy 3-Opom-4-ruapokcu-N,N-TuMeTHI-5-HATPOOSH301-
cynsponamuna (50 mr, 0,2 MMonb) B aTanone (5 mu) B weiikepe [lappa. CMech nera3upoBajin a30TOM M 3aI0J-
HsuH BojoponoM mpu 30 ¢yHT/KB. oM. CMech BCTPSAXUBAIIM B TCUCHUE 2 4, (QHIBTPOBATIH U YITAPUBAIHU C TIONY-
YCHHUEM HEOYHIIICHHOTO 3-aMUHO-5-0poM-4-runpokcu-N,N-nuMeTrin0eH30IcyIb(poHaMuIa B BUIE HKEITOTO Maciia
(40 M, 90%). XKXMC paccuntano mms CsH;,BrN,05S (M+H)": m/z=295,1, 297,1; maiineno=295,0, 297,0.

Cragus 4. 2-Uzonponuin-N,N-aumetni-8-(6-metui-7-okco-6,7-nuruapo-1H-nuppono[2,3-c|nupunun-4-
nn)-3-okco-3,4-nuruapo-2H-1,4-6eH30Kkca3nH-6-cynbpoHamMuI.

Hcmonb3ys ciocoObl, aHAJIOTHYHBIE YCIOBHAM B TIpuMepe 9, HO UCTONB3Ys 3-aMHUHO-5-0poM-4-THIPOKCH-
N,N-numeTrnoeH30acyIbGOHAMUA U3 CTATUH 3, TIOTYYalOT HEOYHUIIEHHBIH MPOMYKT. [IpOAYKT OYWIIAIHN C TO-
Mompio TpernapatuBHO BOXKX ¢ mpumenenneM koioHKH C-18, amoupysi ¢ TpalieHTOM BOJA:alleTOHUTPHII,
3a0ydepennabM 10 pH 10 ¢ morydeHneM yKa3aHHOTO B 3ar0JIOBKE COSAMHEHUS B BUAE 0eIoro aMopgpHOTo TBEp-
noro BemectBa (4 mr, 40%). KKXMC paccuutano mist C, H,sN4O5S (M+H)+: m/z=445,1; natineno=445,2. "H
AMP (300 MI', IMCO-dg) 6 12,1 (¢, 1H), 7,35 (¢, 1H), 7,29 (7, J=2,8 I'ny, 1H), 7,22 (m, 1H), 7,11 (M, 1H), 6,16
(m, J=2,7 T, 1H), 4,4 (n,1H), 3,54 (¢, 3H), 2,62 (c, 3H), 2,48 (c, 3H), 2,3-2,2 (M, 1H), 0,80 (nm, 6H).

Mpumep 75. 2,2,4-Tpumernin-8-(6-metni-7-okco-6,7-murunpo-1H-muppoino[2,3-c Jnupunna-4-um)-6-(me-
twicynsponmn)-2H-1,4-6en3okca3un-3(4H)-oH.

Cramus 1. 4-(MeTtuntrio)heHor.

HO

4-mepkanrodenon (0,5 v, 4 mmons) (Aldrich, kar. Ne 559938-5) pactBopsimu B anerone (10,0 M), 3atem
nobapnsim kanuii kapoonart (0,684 T, 4,95 mmoinb) u oameran (0,396 mu, 4,95 mmons). PeakimonHyro cMech
TIepeMEIMBaJIN TP KOMHATHOW TEMIIEpaType B TeUeHHUE 2 4, pa30aBIIsIN dTHIAIETaTOM U (huiabTpoBas. Opra-
HUYECKUH CJIOH KOHIEHTPUPOBAIM in vacuo sl MOJyYEeHHS JKENTOro macnia. [IpoAyKT OYHMINAIN C TOMOIIBIO
K®X na cunmkarene, >JI0Upys ¢ TPATUEHTOM TeKCaH:ITHIIAIETAT ¢ MOJyYeHHEM 4-(METHIITHO)(PeHOIa B BUJIC
MPO3pavyHOro Macia, KOTOpoe KpucTamutu3osaiu npu Hacermenuu (0,55 T, 80%).

Cranus 2. 4-(MetuicynbdoHmn)peHo.

Q-

S,
0
HO

[opmmsmu  pobaBnsiim okcon (0,99 r, 6,5 mmomb) (Aldrich, xar. Ne22803-6) k pactBopy 4-
(meTuntro)penona (0,50 r, 3,2 mmoins) B atanone (10,0 M) u Boge (10,0 M) mpu KOMHATHOH TeMmImepaType.
PeakiMOHHYI0 CMeCh MEepeMEelIMBAIM B TeueHHe 18 u, 3aTeM pachpefersii MeXIy ITWIAleTaTOM U BOIOM.
OObeMHEHHbIE OPraHUYeCKUE CIIOM MPOMBIBAIM HACHIIIEHHBIM PAaCTBOPOM XJIOpHIA HATPHsL, CYIIWINA Hal
cynmb(}haToM MarHus, ¥ ynapuBalld in vacuo ¢ MoidydeHHueM 4-(MeTHICynbGhoHMI)PeHoIa B BUIE MOITYTBEPIOTO
Bemectsa (0,60 r, 96%). JKXMC paccunurano s C;Hy0;S (M+H)': m/z=173,0; naiineno: 173,0.

Cranus 3. 4-(Metwicynb$oHMI)-2-HUTPODEHOI.
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Aszotnyto kuciory (0,1 M, 3 MMoib) nobasisun k cMecu 4-(Metmincynsdonmn)denona (0,5 v, 3 Mmob) B
YKCycHOM kuciore (9 M) npu KOMHATHO# Temmeparype. Cmeck HarpeBanu a0 80°C B TeueHue 3 4, 3aTeM OX-
JKIATU 0 KOMHATHOW TEMIIEPATyphl U PACIIPEACISLTH MEXIY STHIIANCTaTOM U BoAoi. OObeqMHEHHBIE Opra-
HUYCCKUE CIIOW MPOMBIBAIIM HACKHIICHHBIM PACTBOPOM XJIOpUAa HATpsl, cyurd Hag MgSO,, GuibTpoBanu u
YHapUBaJy AJIS TOJXYYCHUS HEOUHIIEHHOTO MPOoayKTa. [IpoAyKT KpHCTaIDITH30Ba N U3 STHIAIETaTa C OIyICHHU-
eM 4-(metwicynshoHnn)-2-HUTpoheHoTa B BUAe OieaHo-)entoro TBepaoro BemecTsa (0,59 1, 100%). ZKKXMC
paccaurano g C;HgNOsS (M+H)™: m/z=218,1; naiineno: 218,0.

Cramus 4. 2-Bpom-4-(MeTuncynbGhoHI)-6-HUTPOPEHO.

o

\
O~ ST
ot
HO
Br
Bpom (0,41 1, 2,6 MMONb) B YKCycHOWM KucnoTe (5 Mu1) m00aBIsiiM K pacTBOpY 4-(MeTHICYIB(QOHMI)-2-
autpodenona (0,63 r, 2 MMoIb) B ykcycHol kuciote (20 M) u xopuna xenesa (0,08 T, 0,5 mmois) B Boge (0,3 M)
IpY KOMHATHOW TeMIlepaType U MOJIyYeHHYIO CMECh NepeMeIInBalii B TeueHne 4 4. JlaHHyIo cMech 3aTeM pas-
6aBismi Booit (70 mut), popmupys cycnensuto. TBepasle BemiecTBa cOOMpPaNN, IPOMBIBAIN BOJOH U CYIIMIIH C
noxydeHueM 2-6pom-4-(metmicynbdonmn)-6-auTpoderona B Buae mnoutn Oenoro mopomka (0,75 mr, 80%).

KXMC paccuurano gt C;H;BrNOsS (M+H)+: m/z=295,9, 297,9; naiineno: 296,0, 298,0.
Cramus 5. 2- AMHHO-6-0poM-4-(MeTHICYIbPOHMI ) HEHOI.

H,N O\é//o
2 \
HO
Br

2-bpom-4-(metuncynbponnn)-6-aurpodenon (0,20 r, 0,64 mmons) pactBopsiiau B 3raHone (7,0 mi,
120 MMOJIB), AE€ra3upoBaIM a30TOM U 100aBISUTH HUKENb Penes (75 mr). PeakimoHHyro cMech nepeMeIInBai B
atMocdepe Bosopoaa B TeueHune 2 4. CMech IEKaHTUPOBAIM OT TBEPJABIX BEIIECTB M YIapHBAJH in vacuo ¢ Io-
Jy9eHHEeM 2-aMHHO-6-0poM-4-(MeTnicynbhorni)denona B Buae TBepaoro amopgsoro Bemectsa (0,19 r, 95%).
KXMC paccaurano mis C;HyBrNO;S (M+H)+: m/z=266,1, 268,1; natizeno: 266,0, 268,0.

Cramus 6. 8-bpom-2,2-nmumetmn-6-(Metmincynbdonwmn)-2H-1,4-6en30kca3un-3(4H)-on.

H 0.0

Ox-N S
;;o: ;
Br

2-bpom-2-meTmin-nponanonn 6pomu (0,41 v, 3,4 mmois) (Aldrich, kat. Ne252271) menneHno mo6aBis-
T K pacTBOpy 2-aMuHO-6-0poM-4-(meTmiicynbdonmm)denona (0,75 r, 2,8 MMonb) B anieroHuTpriie (49,7 min) u
kapOoHnata xanus (1,6 T, 11 mmois) B Boze (16 mir) mpu kT. Peakiuio nmepeMenuBaiy B TeUeHrne | 9 U HarpeBayIn
1o 80°C B MacistHOM OaHe JJIs MUKIH3AINK. PeakiimoOHHYI0 CMECh HarpeBalid B TeUeHHE 18 4 U oxXjaxkmaiu 10
KT. Peakiuro pacnpeneisuii MeKAy 3THIANETaTOM W BOAoH. OObeIMHEHHBIH OPraHUYCCKUI CIIOW MPOMBIBAIA
HACHIIIICHHBIM PACTBOPOM XJIOPHUJIA HATPUS, CYIIIH HAJ CYIb()aToM MarHUs W YIIAPUBAIH JJIS TOTYYCHHUS TEM-
Horo Macina. [Iponykt ounmianuc momornpo KOX Ha cumukareie IOUpys TPaJUCHTOM T'eKCaH: 3 THIALeTaT JUIs
noxydeHus: 8-6pom-2,2-nmumernin-6-(metmicyiabdonnn)-2H-1,4-6en3okcaszun-3(4H)-ona B Bume TBEpIOro Belle-
ctBa (0,84 1, 89%). XKXMC paccuntano qus C,H;;BrNO,S (M+H)": m/z=334,1, 336,1; naiineno: 334,0, 336,0.

Cranus 7. 8-bpom-2,2,4-tpumeTnin-6-(Metnicyabponnin)-2H-1,4-6en3okcaznn-3(4H)-on.

0.0

|
OxN S<
13
Br

I'mppun watpus (0,12 1, 2,9 MMoinb) 100aBIAIM K pacTBOpY 8-Opom-2,2-auMeTnin-6-(MeTHiICyab(poHmI)-
2H-1,4-6en3oxkca3un-3(4H)-ona (0,82 1, 2,4 mmois) B N,N-mumetundopmamuse (23,4 min) B atmochepe azora
npu KT. Peakmuio nepememmuBany B TeueHue 30 MuH u goOasisun metwmioann (0,30 mi, 4,9 mmodns). [Tocie
MepeMeIINBaHUs B TeYCHHE | 4 PEaKIMOHHYI0 CMECh PACTIPEEeISUId MKy ITHIAETaTOM U BoJoil. Opranuye-
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CKHH CJIOW IPOMBIBAJIN HACBIIIIEHHBIM PACTBOPOM XJIOpUAA HATPUS, CYLIIMIIN HaJl CYJIb(haToM MarHus U yrapHuBa-
7™ JuIs oiydeHust 8-0pom-2,2,4-tpuMeTri-6-(Metuicynsponmi)-2H-1,4-6en3okcaznn-3(4H)-ona B Buae TBep-
moro octatka (0,83 T, 97%). XKXMC paccunrtano mia C,H;sBrNO,S (M+H)": m/z=348,1, 350,1; HaiineHo:
348,0, 350,0.

Cramus 8. 2,2,4-TpumeTwin-8-(6-MeTwII-7-0kc0-6,7-quruapo- 1 H-muppoo[ 2,3 -c jmupuana-4-nm)-6-(MeThII-
cynmehonmn)-2H-1,4-6en3o0kcazun-3(4H)-oH.

Hcmonb3yst crmocoObl, aHAJOTHYHBIE YCIOBHSAM B NpuUMepe 9, HO HCMONb3ys 8-0pom-2,2,4-TpUMeTHII-6-
(meTuncynshonmn)-2H-1,4-6en30kca3nn-3(4H)-on u3 cTaauu 7, morydaroT HEOUYHTIICHHBIN TIPOTYKT.

IIpoaykT ounmmanu ¢ nomombo npenapatusHoil BOXKX ¢ mpumenennem xononku C-18, amroupys c rpa-
JMEHTOM BOJia:alleTOHUTPUII, 3a0ydepernsM 10 pH 10 ¢ nmomydeHneM yka3aHHOTO B 3arojIOBKE COCTMHEHHS B
Buzie Oenoro amopdHoro TBepmoro BemectBa (25 mr, 30%). XKKXMC paccuurano mms C,HpN;05S (M+H)+:
m/z=416,1; maiizeno 416,1. "H IMP (300 MI'r, JIMCO-dg) & 12,11 (c, 1H), 7,63 (m, J=1,7 Ty, 1H), 7,59 (1, J=1,9
I'y, 1H), 7,30 (1, J=2,7 'y, 2H), 6,15 (x, J=2,1 I'u, 1H), 3,56 (c, 3H), 3,40 (c, 3H), 3,28 (¢, 3H), 1,38 (c, 6H).

[Mpumep 76. 6-(3tuncynsponmn)-2,2,4-rpumMeTin-8-(6-MeTri-7-0kco-6,7-nuruapo-1 H-nuppomno[2,3-cnu-
punun-4-mn)-2H-1,4-6en3o0kcazun-3(4H)-oH.

0.0

|
oN S
;:o

/N N
o) H

Cramus 1. 8-Bpom-6-(atuncynbdonnn)-2,2-mumerni-2H-1,4-6en3okcazun-3(4H)-oH.

Kap6onat xamust (200 mr, 1 MMOJIB) HO0ABIISIIN K pacTBOPY 2-aMUHO-6-0poM-4-(3THicymbhoHMmT)eHoIa
(180 mr, 0,64 MMoutb) U3 ipuMepa 51, ctanus 5, B anleTOHUTpHUIIE (2 MIT), ¥ TUIOBBIN CIIOXHBIN 3(up 2-6pom-2-
METHIINPOIIAHOBOY KHUCHOTHI (520 Mr, 2,7 MMomhb). Peaknmonnyio cmech HarpeBaim 10 80°C B Teuenue 3 4. Pe-
AKIIMOHHYIO CMECh (DMIIBTPOBANH, YIIAPUBAIH M OUHIIAIH ¢ moMomIpio KOX Ha cunmkarese, IOUpYs TpaIueH-
TOM TEKCaH:dTHJIALETAT C MOJydeHHeM 8-OpoM-6-(3Tmicynbponmn)-2,2-mumernn-2H-1,4-6en3okcasun-3(4H)-
oHa B Bujae Oenoro TBepaoro BemectBa (124 wmr, 54%). XKKXMC paccuutano mis C,H; sBrNO,4S (M+H)+:
m/z=348,1, 350,1; maiineno: 347,8, 349,9.

Cranus 2. 8-bpom-6-(aTmincynbdonmn)-2,2,4-rpumermin-2H-1,4-6en3oxcaznn-3(4H)-on.

| 0.0
O._N S_~-
; (@] ;
Br

I'unpun Hatpus B MuHepanbHOM Macie (19 mr, 0,7 8 MMoib) 10o0aBIsTH K cMecu 8-0poM-6-(3Tricynbgho-
Hu)-2,2-numetrn-2H-1,4-6en3okca3un-3 (4H)-ona (180 mr, 0,52 mmonp) B N,N-mumetundopmamuzae (30 m)
npu 0°C. Peaknuro nepeMernmBanmu B TeueHne 20 MuH 1 100aBismy Metwmidioann (39 mxi, 0,62 MMoIIb) U Tiepe-
MemmBaiy B TedueHue 30 MuH Tipu KT. Peakiuio racmmm MeOH u pacnipenensiiin Mexay BOAOH U DTHIIAIIETATOM.
OObeIMHEHHBIN OPTraHWYEeCKUH CIIOW MPOMBIBANIM HACHIIIEHHBIM PACTBOPOM XJIOPHAA HATPHA, CYIIWIH HaJ
MgSO,, ¢uabTpOBaAIM W yHNapUBaIM UL IOJYYEHHs HEOYHMIIEHHOTo 8-0poM-6-(3Tmicynshonmn)-2,2,4-
tpumeTii-2H-1,4-6en3okca3un-3(4H)-ona B Buae mensl (280 mr, 96%). XJKXMC paccuutano mis Ci3Hj7BrNO,S
(M+H)+: m/z=362,0, 364,0; maiineno: 362,0, 364,0.

Cramust 3. 6-(Oruncynshonmn)-2,2,4-tpumeti-8-{6-metnin-1-[(4-mMeTundenun)cynbpoHui|-7-okco-6,7-
quruapo-1H-mmppono(2,3-cmupunun-4-un | -2H-1,4-6en3okca3un-3(4H)-oH.
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8-bpom-6-(3Trncynbdonmn)-2,2,4-tpumetmn-2H-1,4-6en3okcazun-3(4H)-on (200 mr, 0,6 mMmoinp) u 6-
metmi-1-[(4-metundenun)cynsponun]-4-(4,4,5,5-terpamerni-1,3,2-muokcaboponan-2-mn)-1,6-auruapo-7H-
nuppoiio[2,3-cnupuann-7-ou (280 mr, 0,66 MMonb) pactBopwin B 1,4-nuokcane (30 mu) ¢ Gropumom 1e3us
(200 mr, 2 mmonp) B Bome (10 ™) m nmerasupoBanmu a3zoToM. JloOGaBmsutm katamm3atop 4-(au-Tpet-
oyrundochuno)-N,N-gumernnanmmnaAnxIopnamiaaui (2:1) (100 mr, 0,2 MMois), aerazupoBani N, v peakiiu-
oHHYI0 cMech HarpeBas 10 100°C B Teuenue 2 4. Peakmurio oxjaxgand 0 KT, Pa30aBIsLIN ATHIIANETATOM H
MPOMBIBAIM BOJIOW, HACKHIIIEHHBIM PAacTBOPOM XJopuaa HaTpusd M cymminn Hag MgSO,, 3aTeM ¢unbTpoBanu u
yIapuBaiu JJisl TIOJNy4eHHUs] HeouulIeHHOTo BemiecTBa. [IpoaykT ounmmanu ¢ nomoipio KOX Ha cunukaresne,
IMIONPYS TPaJUEeHTOM TeKCaH:dTHIANeTaT Il HosydeHus: 6-(atwicyibdonmn)-2,2,4-rpumerun-8-{6-metmi-1-
[(4-meTundennn)cynbponmn]-7-okco-6,7-muruapo-1 H-muppono[2,  3-c]nupunamn-4-wn}-2H-1,4-6eH30Kca3uH-
3(4H)-ona B BHAe TBepmoro amopduoro BemectBa (200 mr, 60%). XKXMC paccunrano miss CogH3gN3;04S,
(M+H)+: m/z=584,1; naiineno : 584,2.

Cramns 4. 6-(Oruncynbhoninn)-2,2,4-tpuMeTui-8-(6-meTri-7-okco-6,7-aurunpo-1 H-nuppoio|2,3-cmupuans-
4-um)-2H-1,4-6en30kcazun-3(4H)-oH.

1,0 M I'mapoxcun Hatpus B Bojie (1 M1, 1 MMOJIB) J00aBISUTH K TIOIYIEHHOMY PacTBOpY 6-(3THIICYIIb()OHI)-
2,2 4-TpumMeTHin-8- { 6-meTwi- 1 - [ (4-meTrndennn)cynpPoHu]-7-okco-6,7-quruapo- 1 H-muppomno| 2,3 -c Jrupuaun-4-
nn}-2H-1,4-6en3okcazun-3(4H)-ona B atanone (4 mu). Peaknmro mepememmBanyu npu 80°C B Teuenue 2 9, 0X-
JaKIadu 10 KT ¥ OYMINAIH ¢ TIOMOIIBIO mpenapatuBHO BOXKX, 6e3 BbIeneHUS MPOAYyKTa pEeakiuu C MpuMe-
HeHueM KoJIoHKU C-18, amroupys ¢ rpalueHTOM BOJa:aneTOHUTpHI, 3a0ydeperanM 1o pH 10 s momydeHus
YKa3aHHOTO B 3aroJOBKE COSIMHEHHs B BHAE Oenoro amopdmoro teepmoro semectsa (110 mr, 50%). 'H SIMP
(300 MI'u, IMCO-dg) 6 12,12 (c, 1H), 7,58 (m, J=1,9 T'n, 1H), 7,52 (x, J=2,0 I'u, 1H), 7,30 (7, J=2,6 ['u, 2H),
6,13 (1, J=2,1 I'y, 1H), 3,56 (c, 3H), 3,39 (c, 3H), 3,34 (xB, J=7,4 'y, 2H), 1,38 (c, 6H), 1,14 (T, J=7,3 I', 3H).
JKXMC paccunrano as Cy HyuN3OsS (M+H)': m/z=430,1; naiineno: 430,1.

ITpumeps! 68-83.

CoenuHenuss npuMepoB 68-83 M 3KCIEpUMEHTANBHBIE MPOLEAYPHI, UCIOIB3YeMbIC IS UX MOATOTOBKH,
W3JI0KEHBI B Ta0n. 11 Hike.
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Tabumma 11

Ip.

Ne

HaspaHue

R1

R2

R3

R>

Crnocob

CHMHTE3a

68

2-usonponui—-N-Me - 8- (6-
MeTuJI-7-0KCco—6, 7T-OUTUIPO—
1H-nuppoJso[2, 3-c] nupuimnH-—
4-yy) -3-okco-3, 4-IUTnuapo-—
2H-1,4-BeH30KCcas3mMH-6—

cyJibdoHaMM O

30—

npon

Ip. W 67

69

N,N,2,2,4-neHTrameTmii—8—
(6-mMeTnsI-7-0KCO—-6, 7-
murugpo— 1H-nuppodso[2, 3—
c]lnupnomuH-4-ui) —-3-oKco—
3, 4-murmupgpo-2H-1,4-

SeH30KCasMH—-6-CcyJbboHaMMU I

CHz—

CHz—

CHs—

0.0
qu\N/

p. Ne.

70

N,N,2,2-TerpameTnsi-8- (6-
MeTUJI-7-0KCOo—6, 7-OIUTUOPO—
1H-nuppodso[2, 3-c] IUpUINH—
4-yg)-3-okco-3, 4—-IUTUIpo—
2H-1,4-BeH30KCcas3MH-6—

cyJibdoHaMM I

CHs—

CHs—

p. I 67

71

2-msonponmi-N,N, 4-
TpuMeTnJ-8— (6—MeTmi—7—
oxkco—6, 7T-gurunpo—1H-
nupposio [2, 3-c] nupnuonH-4-—
wi) —3-okco—-3,4-Ournnpo—
2H-1,4-BeH30KCaSUH—6—

cyJbdoHaMMU I

pon

CHz—

Mp. M.
67, 8

72

2, 2-guMmeTnii—8- (6-MeTui—"7 -
okco—6, 7-ourunopo—1H-
mmpposio [2, 3-c]lnupuonuu—4-—
W) —6— (nunepmuanH-1-
muicyabdonmi) —2H-1, 4—

BeHszoKkcasMH—-3 (4H) —-oH

CHs-

CHs—

0.0

A\

Ip. W 67
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73

2,2,4-TpuMe THII—-8— (6—
MeTUJI-7-0KCOo—6, 7T-OUTUIPO—
1lH-nupposno[2,3-c]lOupuanH—
4-yug)-6- (munepunuu—1-
muincynabbonni) -2H-1, 4~

BeHs30KCcasMH-3 (4H) —oH

CHs—

CHs—

CHs—

o. 0

Ilp.
67,

Ne.

74

N-usonponmi-2, 2—OuMe THUII—
8- (6—-MeTmy—7-0oKCco-6, 7—
murugpo—-1H-nupposo[2, 3-
clnupnuamuH-4-ui) —3-0oKCco—
3,4-murunopo-2H-1,4-

OeHB30KCasMH—6—-CcyJibboHaMMU I

CHz—

CHz—

0.0 J\
Sy

Ilp.

N

67

75

2,2,4-TpuMeTun-8- (6-

MeTUJI-7-0KCO—6, 7T-Ourmuapo—
1lH-nmpposio[2, 3-clOupuonH-—
4-yy) —6- (MeTUICYJIbGOHMIT) —
2H-1,4-6ensokcaszsmH—-3 (4H) -

OH

CHs—

CHz—

CHz—

0.0

N2

Ilp.

Ne

75

76

6- (aTuncynbooHm)-2,2,4-
TpUMeTUII- 8~ (6-MeTm—"7—
oxco-6, 7-nurugpo-1H-
nupposo [2, 3-clnupunmuu—4-—
mit) —2H-1, 4-BeH30KCa3UH—

3(4H)-oH

CHs—-

CHz—

CHz—

o]

N

S~

Iip.

Ne

76

77

6- (MBONPONMUJIICYJIb GOHMII) —
2,2,4-rpuMe THII-8~- (6~
MeTUJI-7-0KCO—6, 7T-OUTUIPO—
1lH-nupposno[2,3-c]OupuanH—
4-yj)—-2H-1, 4-BeH30KCaBUH—

3(4H)-oH

CHs—

CHs—

CHs—

Iip.
51,

Ne.

8

78

6— (TUICyJbObOHMIT) =2, 2—
OMMeTUJI-8— (6—-MeTuyI—"7—
oKCco—-6, 7-ourugpo-1H-
nuppoJio [ 2, 3-cloupunomuua—4-
mi) —-2H-1, 4-6eH30KCaBMH—

3(4H)-oH

CHs—

CHs—

o

> 17

%qs\,/

Iip.
51

Ne

79

6- (nsonponmicyyb GOHMIT) —
2, 2-nuMeTny— 8- (6-MeTunyi—"7-—
oxco-6, 7-nurugpo-1H-
nupposo [2, 3-c]lnupunmuu—4-—
mi) -2H-1, 4-BeH30KCaBUH—

3(4H)-oH

CHs—

CHz—

O

N

Iip.
51

Ne
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6—aueTny-2, 2-IMMeTHUI—8—
(6-MeTnJI-7-0KCO—6, 7T—

80 murugpo-1H-nupposo[2, 3- CHs— CHs— H /ﬂ\\ p. W 9
cloupunmuu-4-un) -2H-1, 4- ?%

BeHsokcasmH—-3 (4H) -oH

66— (l-TuIpoKCUDTUII) =2, 2—
IMMe TUJI—-8— (6—-MeTuJi—7—

okco-6, 7T-muruapo-1H- OH p. .
81 CHs— CHsz— H
nuppodio [2, 3-c]l nupuIinH—4- 3L 80, 50
mi) -2H-1, 4-BeH30KCcas3UH—

3(4H)-oH

6-aueTun-2, 2, 4-Tpume TUII-
8- (6-MeTms—-7-0KCO-6, 7—
Mp. e
82 murugpo-1H-nupposo[2, 3— CH:z— | CH3— | CHs— %{ﬂ\\
cloupunmuu-4-un) -2H-1,4-

BeHs30KCcasmMH-3 (4H) —oH

6- (l-TumpoxkcusTni) -2,2,4-
TpUMEeTUII- 8~ (6-Me TmiI—"7—

oKCco-6, 7T-nuruapo-1H- OH Ip. M.
83 CHs— CHs— CHs—
mmppodio [2, 3-cloupuanuH—4- 31 82, 50

mui1) —2H-1, 4-BeH30KCa3UH—

3(4H)-oH

Ipumep 83A. 6-(1-I'mapokcudTiin)-2,2,4-TpuMeTHII-8-(6-MeTHII-7-0KC0-6,7-muruapo- 1 H-muppoio[2,3-
c|mupunun-4-nn)-2H-1,4-6en3o0kcasun-3(4H)-on (3HanTHOMED 1).

Mpumep 83B. 6-(1-I'mapokcuatun)-2,2,4-TpumMeTri-8-(6-mMeTnin-7-okco-6,7-nuruapo- 1 H-nuppoio[2,3-
c|mupunun-4-nn)-2H-1,4-6en30kca3zun-3(4H)-ou (3HaHTHOMED 2).

OHaHTHOMEpPHI COEANHEHU NpuMepa 83 pa3fersiii ¢ MOMOIIBIO MPeNapaTUBHON XUPaIbHON KOJIOHOYHOM
XpoMaTorpaduu UCTIONb3Ys CIEIYIOMINE YCIOBHSL.

Kononka: phenomenex Lux Cellulose C-2, 5 Mkm, 21, 2x250 mm.

[MonBwxHas ¢asza: 60% EtOH/cmech m3oMepoB rekcaHna, TpaJii€HTHOE COCTOSHHE: M30KPAaTHYECKOE
npu 18 Ma/MuH.

3arpyska: 9,0 mr B 900 Mk, Bpemst ynepxkanus: 11 MuH, Bpems yaep>kuBaHus nuka: 6,4 u 8,5 MuH.

ITpumep 83 A, muk 1 (6,4 mun. JKXMC paccunrano mis Cy HpyN;O4 (M+H)+: m/z=382,1; naiinero: 382,1. 'H
SAMP (300 MI'y, IMCO-dg) 6 11,99 (¢, 1H), 7,22 (T, J=2,7 I'u, 1H), 7,12 (¢, 1H), 7,04 (c, 2H), 6,08 (1, J=2,3 I'ny,
1H), 5,14 (n, J=4,3 T'u, 1H), 4,77-4,60 (M, 1H), 3,50 (c, 3H), 3,27 (¢, 3H), 1,30 (7, J=6,4 I'y, 3H), 1,27 (c, 6H).

ITpumep 83B, mux 2 (8,5 mun. JKXMC paccunrano s Cy HyyN3Oy (M+H)+: m/z=382,1; Haiinero: 382,1. 'H
SAMP (300 MI'y, IMCO-dg) 6 11,99 (¢, 1H), 7,22 (T, J=2,7 I'u, 1H), 7,12 (c, 1H), 7,04 (c, 2H), 6,08 (1, J=2,3 I'ny,
1H), 5,14 (n, J=4,3 T'u, 1H), 4,77-4,60 (M, 1H), 3,50 (c, 3H), 3,27 (¢, 3H), 1,30 (7, J=6,4 I'y, 3H), 1,27 (c, 6H).

Ipumep 84. 2-Uzompommn-8-(6-mMeTnin-7-okco-6,7-murunpo-1H-mupazono|3,4-c JnupuaunH-4-mi)-6-(me-
tuncyabpormn)-2H-1,4-6en3okcazun-3(4H)-omH.
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Coennnenne nmpuMepa 84 CHHTE3MPOBAIN B COOTBETCTBUH C 3KCIIEPUMEHTAIHHOMN NPONEnypoi, aHaIOT Y-
HOW TOH, 4TO WCToNb3yeTcs il cuaTe3a CoennHeHni puMepoB 44 1 26 ¢ MoTydeHHeM YKa3aHHOTO B 3aT0JIOB-
Ke CoeIMHEeHus B BUe 6esioro amopHoro Teepaoro semectsa (12 mr, 20%). JKX-MC naiineno (M+H) =417,1.
'H IMP (300 MI'ti, AMCO-d) 8 11,06 (c, 1H), 7,86 (ymr. ¢, 1H), 7,55 (1, J=2,0 T'u, 1H), 7,44 (ym. ¢, 1H), 7,41
(m, J=2,0 T'm, 1H), 4,71 (m, J=3,7 I'n, 1H), 3,58 (c, 3H), 3,22 (c, 3H), 2,33-2,17 (M, 1H), 0,78 (7, J=6,7 'y, 3H),
0,72 (m, J=6,9 I'n, 3H).

AHaIUTHYCCKUC TAaHHEIC

Janusie IMP 'H (cniektpometp Varian Inova 500, criektpomerp Mercury 400 wiu crekrpoMerp Varian
(mmu Mercury) 300) u macc-ciektpansabie qanHbie JKXMC (MC) B cinydae coennHeHu npuMepos 2-4, 13-16,
23-24, 33-34, 40-41, 45-49, 52-56, 59-62, 65-66 u 68-83 npuBeACHBI HIDKE B Ta0I. 12.

=71 -
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Tabiuma 12

Mp. W

MC
[M+H]*

CnexkTp SIMP 1H

338, 1

H AMP (300 MI'u, IMCO-d¢) & 12,01 (¢, 1H), 10,69 (¢, 1H),
7,26 (c, 2H), 7,08-6,92 (M, 2H), 6,91-6,81 (M, 1lH), 6,17
(ym. <, 1H), 4,39 (m, J=4,1 Twu, 1H), 3,53 (c, 3H), 2,21
(gm, J=11,3, 6,4 T'u, 1H), 0,81 (mm, J=7,7 Tu, 6H).

310,0

H AMP (500 MI'y, IMCO-ds) & 11,98 (c, 1H), 10,67 (c, 1H),
7,26 (¢, 1H), 7,21 (c, 1H), 7,06-6,95 (M, 2H), 6,94-6,86
(M, 1H), 6,17 (¢, 1H), 4,68 (xB, J=6,6 I'y, 1H), 3,54 (c,
3H), 1,31 (m, J=6,7 T'u, 3H).

324,1

H AMP (500 MI'u, [MCO-de¢) & 11,98 (c, 1H), 10,68 (c, 1H),
7,26 (v, J=2,6 Tu, 1H), 7,23 (c, 1H), 7,06-6,96 (M, 2H),
6,90 (xB, J=4,7, 4,1 Tu, 1H), 6,20-6,11 (M, 1H), 4,50
(om, J=8,0, 4,2 Tu, 1H), 3,54 (c, 3H), 1,88-1,75 (M, 1H),
1,72-1,60 (M, 1H), 0,79 (v, J=7,4 Tu, 3H).

13

425,2

IH AMP (300 My, IMCO-ds) & 12,03 (c, 1H), 7,62 (c, 1H),
7,37-7,13 (m, 3H), 6,65 (m, J=2,7 Tu, 1H), 6,45 (m, J=2,7
ru, 1H), 6,26-6,12 (m, 1H), 4,61-4,37 (M, 2H), 4,35 (&,
J=5,0 Tu, 1H), 3,73 (c, 3H), 3,54 (c, 3H), 2,16 (mm,
J=12,0, 6,7 Tu, 1H), 0,81 (m, J=6,9 Tu, 3H), 0,75 (&,
J=6,7 Tu, 3H).

14

508, 2

H sAMP (300 MI'w, HOMCO-ds) & 12,04 (¢, 1H), 7,28 (mno,
J=6,1, 3,3 Iu, 2H), 6,66 (m, J=2,7 Tu, 1H), 6,52 (m,
J=2,7 I'u, 1H), 6,20 (c, 1H), 5,08-4,90 (m, 1H), 4,86-4,67
(m, 1H), 4,46-4,35 (m, 1H), 4,32 (m, J=5,5 T'u, 1H), 4,27-
4,12 (m, 1H), 3,73 (¢, 3H), 3,54 (¢, 3H), 3,51-3,38 (M,
4H), 3,21-3,06 (m, 1H), 3,06-2,91 (m, 1H), 2,85 (¢, 3H),
2,20-2,04 (m, 1H), 0,81 (m, J=6,9 T'u, 3H), 0,74 (m, J=6,6
T'u, 3H).

15

459, 2

H AMP (300 MI'm, HOMCO-ds) & 12,05 (c, 1H), 8,71 (m, J=6,2
T'm, 2H), 7,60 (m, J=5,9 Tu, 2H), 7,29 (m, J=4,3 Tu, 2H),
6,67 (m, J=2,7 Tu, 1H), 6,52 (m, J=2,7 Tu, 1H), 6,23 (c,
1H), 5,49-5,22 (M, 2H), 4,58 (m, J=4,6 I'uy, 1H), 3,66 (c,
3H), 3,55 (c, 3H), 2,35-2,15 (m, 1H), 0,82 (mm, J=6,9 Iu,
6H) .

16

410,2

IH gMP (300 MI'y, IMCO-de) & 12,02 (c, 1H), 7,32-7,21 (M,
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2H),
(m,
1H),
(m,

To,

6,76 (m, J=2,7 T'u, 1H), 6,66 (m, J=2,7 I'u, 1H), 6,19
J=2,2 Tu, 1H), 4,64-4,49 (v, 1H), 4,15 (m, J=5,0 Twu,

3,76 (c, 3H), 3,53 (c, 3H), 2,15-2,02 (M, 1H), 1,47
J=6,8 T'u, 6H), 0,78 (m, J=6,9 T'u, 3H), 0,71 (m, J=6,7
3H) .

H AMP (300 MI'u, IMCO-ds) & 11,69 (¢, 1H), 10,28 (c, 1H),

6,93 (m, J=4,3 T'u, 2H), 6,21 (m, J=2,8 Tu, 1H), 6,12 (m,
23 366,1 J=2,9 Tu, 1H), 5,86 (c, 1H), 3,64 (m, J=8,2 T'u, 1H), 3,36
(c, 3H), 3,20 (¢, 3H), O0,88-0,73 (m, 1H), 0,28-0,14 (M,
1H), 0,12-0,03 (m, 1H), 0,03 - -0,06 (m, 2H).
lH aMP (300 MI'n, JIMCO-ds) & 11,93 (¢, 1H), 10,90 (¢, 1H),
4 402, 1 7,28-7,17 (m, 4H), 7,13 (v, J=2,7 Tu, 1H), 7,02 (c, 1H),
6,49 (m, o=2,9 Tu, 1H), 6,46 (m, J=2,9 Tu, 1H), 5,99 (c,
1H), 5,61 (¢, 1H), 3,65 (c, 3H), 3,42 (c, 3H).
1H AMP (300 MI'w, JIMCO-ds) & 12,04 (c, 1H), 10,83 (c, 1H),
7,34-7,23 (m, 2H), 7,04 (m, J=1,9 Tw, 1H), 6,92 (m, J=1,9
33 451,2 Tu, 1H), 6,23-6,12 (m, 1H), 4,49 (m, J=4,0 I'm, 1H), 3,63-
3,55 (m, 4H), 3,54 (¢, 3H), 3,54-3,45 (M, 4H) 2,29-2,17
(M, 1H), 0,81 (mm, 6H).
1H AMP (300 MI'n, JIMCO-ds) & 12,04 (¢, 1H), 10,81 (c, 1H),
7,30 (e, 1H), 7,27 (v, J=2,7 Tu, 1H), 7,03 (&m, J=1,9 Twu,
34 409,2 1H), 6,91 (m, J=1,9 Tu, 1H), 6,17 (v, J=2,2 Tu, 1H), 4,49
(g, o=3,9 I'u, 1H), 3,54 (¢, 3H), 2,96 (¢, 6H), 2,29-2,17
(m, 1H), 0,87-0,75 (M, 6H).
1H AMP (300 MI'u, IMCO-ds) o 12,02 (¢, 1H), 10,68 (¢, 1H),
8,33 (v, J=5,8 T'u, 1H), 7,27 (v, J=2,5 Twu, 1H), 7,25 (c,
10 109, 2 1), 6,93 (¢, 1H), 6,75 (m, v=1,6 Tu, 1lH), 6,20 (c, 1H),
4,35 (m, J=4,3 T'm, 1H), 4,16 (m, J=5,9 I'u, 2H), 3,53 (c,
3H), 2,19 (mm, J=11,1, 6,8 Iu, 1H), 1,83 (c, 3H), 0,81
(onm, J=13,7, 6,8 T'u, 6H).
lH aMP (300 MI'n, JIMCO-ds) & 12,02 (¢, 1H), 10,84 (c, 1H),
7,87 (e, 1H), 7,55 (m, J=1,9 Tu, 1H), 7,39 (m, J=1,9 Tu,
41 381,1 1), 7,29 (¢, 1H), 7,26-7,21 (m, 2H), 6,18 (v, J=2,2 Tu,
1H), 4,48 (m, J=4,0 Tu, 1H), 3,55 (¢, 3H), 2,28-2,13 (M,
1H), 0,79 (m, J=6,8 T'u, 6H).
1H AMP (300 MI'u, JMCO-d¢) & 12,10 (¢, 1H), 10,97 (ym. c,
L5 02,1 1), 7,55 (m, J=2,2 Tu, 1H), 7,40 (m, J=2,2 Tu, 1H), 7,30
(¢, 2H), 6,17 (m, J=2,4 Tu, 1H), 3,56 (c, 3H), 3,21 (c,
3H), 1,38 (¢, 6H).
16 450, 1 1H AMP (300 MI'u, JMCO-de¢) & 11,99 (¢, 1H), 11,29 (ywm. c,

1H),

7,49 (m, J=2,2 Tu, 1H), 7,41 (m, J=2,1 Tu, 1H),
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7,32-7,21 (m, 5H), 7,20-7,10 (m, 2H), 6,00 (c, 1H), 5,87
(c, 1H), 3,44 (c, 3H), 3,17 (¢, 3H).
H 4gMP (300 MIu, IMCO-ds) & 12,06 (c, 1H), 7,58 (m, J=2,1
'y, 1H), 7,52 (m, J=2,1 Tu, 1H), 7,34 (c, 1H), 7,25 (m,
47 430,1 J=2,8 Tu, 1H), 6,15 (m, J=2,8 ITu, 1H), 4,59 (m, J=4,2 Tu,
1H), 3,51 (¢, 3H), 3,34 (¢, 3H), 3,23 (c, 3H), 2,25-2,13
(m, 1H), 0,73 (mm, J=6,7, 4,8 Tu, 6H).
H 4gMP (300 MIu, OMCO-ds) & 12,11 (¢, 1H), 11,03 (c, 1H),
7,55 (m, J=2,1 ru, 1H), 7,44-7,35 (M, 2H), 7,30 (v, J=2,7
48 418,1 r'u, 1H), 6,20 (m, J=2,0 Iu, 1H), 4,82 (mm, J=9,3, 3,4 Tu,
18), 4,51 (v, J=5,3 I'u, 1H), 3,56 (c, 3H), 3,36-3,28 (M,
2H), 3,21 (¢, 3H), 2,12-1,95 (m, 1H), 1,87-1,70 (M, 1H).
g 4gMP (300 MIu, IMCO-ds) & 12,01 (c, 1H), 10,84 (c, 1H),
7,61 (m, J=2,1 Tu, 1H), 7,39 (m, J=2,1 Tu, 1H), 7,28 (c,
49 380,1 ), 7,23 (v, J=2,6 Iu, 1H), 6,15 (c, OH), 4,51 (m, J=4,0
'y, 1H), 3,50 (c, 3H), 2,47 (¢, 3H), 2,24-2,09 (M, 1H),
0,75 (mm, J=6,8, 3,1 T'u, 6H).
H AMP (300 MI'u, IMCO-ds) & 12,05 (¢, 1H), 10,92 (c, 1H),
7,36 (m, J=2,2 Tu, 1H), 7,33 (¢, 1H), 7,24 (mm, J=5,0,
52 444,1 2,5 I'u, 2H), 6,12 (m, J=2,8 Tu, 1H), 4,54 (m, J=3,8 Tu,
"), 3,50 (¢, 3H), 3,39-3,29 (m, 1H), 2,27-2,14 (m, 1H),
1,12 (m, J=6,7 Tu, 6H), 0,76 (mm, J=6,8, 4,4 Ty, 6H).
53 470,2
H AMP (300 MIu, OMCO-ds) & 12,06 (c, 1H), 7,58 (m, J=1,8
'y, 1H), 7,53 (m, J=1,9 T'u, 1H), 7,33 (c, 1H), 7,24 (m,
o4 444,72 J=2,7 T'u, 1H), 6,14 (m, J=2,7 Tu, 1H), 4,56 (m, J=4,5 Tu,
14), 4,08-3,90 (M, 2H), 3,50 (c, 3H), 3,24 (c, 3H), 2,24-
2,08 (m, 1H), 1,15 (v, J=6,9 Tu, 3H), 0,72 (mm, J=6,8 Iwu,
6H) .
H AMP (300 MIu, IOMCO-ds) & 12,11 (¢, 1H), 7,58 (m, J=1,8
'u, 1H), 7,51 (m, J=1,9 Tu, 1H), 7,39 (c, 1H), 7,30 (c,
55 444,2 1H), 6,17 (c¢, 1H), 4,65 (m, J=4,1 Tu, 1H), 3,55 (c, 3H),
3,38 (c, 3H), 3,36-3,31 (M, 1H), 2,34-2,17 (M, 1H), 1,14
(v, 0=7,3 T'u, 3H), 0,79 (mm, J=6,5 T'u, 6H).
H AMP (300 MI'u, JOMCO-ds) & 12,07 (¢, 1H), 7,50 (m, J=2,0
'u, 1H), 7,41 (m, J=2,0 Tu, 1H), 7,34 (c, 1H), 7,25 (m,
ce 458, 2 J=2,8 T'u, 1H), 6,10 (m, J=2,7 Tu, 1H), 4,60 (m, J=4,1 Tu,
14), 3,50 (c, 3H), 3,49-3,43 (M, 1H), 3,33 (c, 3H), 2,28-
2,17 (m, 1H), 1,15 (m, J=6,8 Tu, 6H), 0,75 (mm, J=7,3 Twu,
6H) .
59 427,1 IH gMP (300 MIu, IMCO-ds) & 12,07 (c, 1H), 10,59 (c, 1H),
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7,26-7,18 (m, 3H), 7,14 (c, 1H), 5,95 (c, 1H), 5,64 (c,
1H), 3,48 (c, 3H), 3,06 (c, 3H), 2,02-1,88 (m, 2H), 1,65-
1,44 (M, 6H).

60 415,1
61 415,1
H AMP (500 MIu, IMCO-ds) & 12,10 (e, 1H), 10,59 (c, 1H),
7,29 (m, J=2,7 Tu, 1H), 7,25 (c, 2H), 7,24 (c, 1H), 6,30
62 413,1 (c, 1H), 6,02 (m, J=2,7 Tu, 1H), 3,56 (c, 3H), 3,10 (c,
3H), 2,43 (v, J=9,4 Tu, 2H), 2,15 (ks, J=9,9 Tu, 2H),
1,81-1,69 (M, 1H), 1,66-1,54 (M, 1H).
H gMP (300 MI'y, OMCO-ds) & 7,78 (c, 1H), 7,49 (m, J=2,2
o 1011 Tu, 1H), 7,39 (m, J=2,2 Iu, 1H), 7,30 (c, 1H), 5,69 (c,
1H), 3,50 (c, 3H), 3,18 (c, 3H), 1,26-1,18 (m, 2H), 1,06-
0,97 (M, 2H).
H AMP (300 Mru, IMCO-ds) & 7,77 (c, 1H), 7,58 (c, 1H),
66 415,1 7,57 (e, 1H), 7,30 (¢, 1H), 3,51 (e, 3H), 3,36 (c, 3H),
3,25 (¢, 3H), 1,27-1,19 (M, 2H), 1,08-0,99 (M, 2H).
H AMP (300 MI'u, OMCO-ds) & 7,29 (e, 2H), 7,25 (m, J=2,6
o 131, 2 ru, 1H), 7,15 (¢, 1H), 6,18-6,08 (M, 1H), 4,4-4,3(m, 1H),
3,50 (c, 3H), 2,37 (e, 3H), 2,22-2,09 (M, 1H), 0,76 (=g,
J=9,1, 7,0 Ty, 6H).
H AMP (300 MIu, IMCO-ds) & 12,13 (c, 1H), 7,43 (m, J=2,0
- 145, 2 ru, 1H), 7,34 (m, J=2,0 Tu, 1H), 7,30 (v, J=2,7 Tu, 1H),
7,29 (¢, 1H), 6,11 (m, J=2,2 Iy, 1H), 3,56 (c, 3H), 3,38
(¢, 3H), 2,66 (c, 6H), 1,39 (c, 6H).
IH AMP (300 MIu, IMCO-ds) & 12,11 (e, 1H), 10,93 (c, 1H),
70 431,1 |7,33-7,29 (M, 2H), 7,29 (¢, 1H), 7,26 (c, 1H), 6,13 (c,
1H), 3,56 (e, 3H), 2,63 (c, 6H), 1,39 (c, 6H).
71 459,1
H AMP (300 MI'n, IMCO-des) & 12,05 (c, 1H), 7,24 (m, J=2,7
- 11 ru, 1H), 7,21 (c, 1H), 7,11 (c, 1H), 7,04 (c, 1H), 6,07
(n, J=2,7 Tu, 1H), 3,50 (c, 3H), 2,84 (ym. c, 4H), 1,54-
1,30 (M, 6H), 1,27 (c, 6H).
H AMP (300 MIu, IMCO-ds) & 12,10 (c, 1H), 7,37 (m, J=2,0
s 185, 2 ru, 1H), 7,26 (m, J=2,8 I'u, 2H), 7,24 (c, 1H), 6,05 (m,
J=2,8 Tu, 1H), 3,51 (c, 3H), 3,33 (c, 3H), 2,89 (ym. c,
4H), 1,55-1,36 (M, 6H), 1,34 (c, 6H).
H 4MP (300 My, OMCO-ds) & 7,30 (e, 1H), 7,25 (m, J=2,8
s 145, 2 ru, 1H), 7,19 (c, 2H), 6,08 (m, J=2,8 Iy, 1H), 3,50 (c,

3H), 3,22-3,14 (m, 1H), 1,28 (c, 6H), 0,90 (m, J=6,5 Tu,
6H) .
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H AMP (300 MI'y, IMCO-ds) & 12,11 (e, 1H), 7,63 (m, J=1,7
s 1161 ru, 1H), 7,59 (m, J=1,9 Tu, 1H), 7,30 (m, J=2,7 Tu, 2H),
6,15 (m, J=2,1 Tu, 1H), 3,56 (c, 3H), 3,40 (c, 3H), 3,28
(c, 3H), 1,38 (c, 6H).
H AMP (300 MIu, IMCO-ds) & 12,12 (e, 1H), 7,58 (m, J=1,9
6 4301 ru, 1H), 7,52 (m, J=2,0 Tu, 1H), 7,30 (&, J=2,6 I'u, 2H),
6,13 (m, J=2,1 Tu, 1H), 3,56 (c, 3H), 3,39 (c, 3H), 3,34
(kB, J=7,4 Tm, 2H), 1,38 (c, 6H), 1,14 (v, J=7,3 T'u, 3H).
IH AMP (500 MIu, IMCO-ds) & 12,11 (e, 1H), 7,55 (m, J=2,0
. 144, 2 ru, 1H), 7,48 (m, J=2,0 T'u, 1H), 7,33-7,26 (M, 2H), 6,11
(m, J=2,8 Iu, 1H), 3,57 (c, 3H), 3,55-3,49 (M, 1H), 3,39
(¢, 3H), 1,40 (e, 6H), 1,21 (m, J=6,8 I'y, GH).
H AMP (300 MIu, IMCO-ds) & 12,13 (e, 1H), 11,01 (c, 1H),
6 i16,1 7,48 (m, J=2,2 Tu, 1H), 7,36 (m, J=2,2 Tu, 1H), 7,30 (c,
2H), 6,15 (c, 1H), 3,56 (c, 3H), 3,27 (x8, J=7,3 T'u, 1H),
1,39 (c, 6H), 1,13 (v, J=7,3 Tu, 3H).
IH 4MP (300 MI'u, OMCO-ds) & 12,10 (c, 1H), 8,53 (c, 1H),
o 130,1 7,38 (¢, 1H), 7,32-7,23 (M, 3H), 6,13 (m, J=2,7 Tu, 1H),
3,56 (c, 3H), 3,41-3,34 (M, 1H), 3,31 (e, 3H), 1,37 (c,
6H), 1,17 (m, J=6,8 T'u, 6H).
80 366, 2
'H AMP (300 MI'u, IMCO-ds) & 12,02 (c, 1H), 10,63 (c, 1H),
7,27 (e, J=2,7 Tu, 1H), 7,17 (¢, 1H), 6,97 (m, J=1,9 TIu,
81 368,2 |1H), 6,89 (m, J=1,9 T'u, 1H), 6,20-6,09 (M, 1H), 5,14 (m,
J=4,0 Tu, 1H), 4,73-4,56 (M, 1H), 3,54 (c, 3H), 1,38-1,25
(M, 9H).
H AMP (300 MIu, OMCO-ds) & 12,08 (e, 1H), 7,75 (m, J=1,8
o S00,2 ru, 1H), 7,62 (m, J=1,8 Iu, 1H), 7,28 (c, 1H), 7,26 (c,
1H), 6,14 (m, J=2,6 I'u, 1H), 3,56 (c, 3H), 3,39 (c, 3H),
2,59 (c, 3H), 1,36 (c, 6H).
IH AMP (300 MIu, IMCO-ds) & 11,99 (c, 1H), 7,22 (o, J=2,7
o5 Se2,2 ru, 1H), 7,12 (c, 1H), 7,04 (c, 2H), 6,08 (v, J=2,3 Iwu,
1H), 5,14 (m, J=4,3 T'u, 1H), 4,77-4,60 (M, 1H), 3,50 (c,
3H), 3,27 (¢, 3H), 1,30 (m, J=6,4 T'u, 3H), 1,27 (c, 6H).

IMpumep Al. Anamuz BRD4 AlphaScreen™.

Amnamz BRD4 AlphaScreen™.

Anamzel BRD4-BD1 u BRD4-BD2 ocymecTBisii Ha 6e51oM 384-TyHOYHOM IOTMCTUPOIBLHOM IIIaHIIIeTe
B KoHedHOM 00Beme 40 Mk B cirydae BD1 u 60 Mk B cimydae BD2. HruOUTOpHI CHavana cepuitHo pa30aBiisuid
B JIMCO u 106aBisiiv B JIYHKH TUIAHIIETa Iepea J00aBJICHUEM IPYTUX KOMIIOHEHTOB peakinuu. MToroBas KOH-
nentparms DMSO B ananmuze cocrasmsuia 1,25% (BD1) u 0,83% (BD2). AHanu3bpl OCyIIECTBISUTH TIPH KOMHAT-
HOH Temreparype B Oydepe s ananuza (50 MM Tris-HCI, pH 7,5, 0,01% Tween-20, 0,01% BSA, 5 MM DTT),
conepxut 50 HM Me4eHOTO OMOTHHOM TMeNTHIa TeTpaareTmwimpoBanHoro ructona H4 (H4Ac4) u 6enka BRD4-
BD1 wnu BRD4-BD2 npu xonnentpaunu mMenee yeM | HM. MHKyOnpoBaHue B TeueHHe 75 MuUH, rocie 100aB-
nenust 20 Mk Oydepa ams aHanu3a, JONMOJIHSIIM KpyIUHKaMu ToHopa crpenrtasuanna (PerkinElmer 6760002) n
kpynunkamu aknentopa GSH (PerkinElmer-AL109C) B koHeuHOIt KoHIEHTpanuy 2-4 MKI/MJI IPH TOHW)KEHHOH
ocsemeHHOCTH. [locne repMeTH3anuy MmiaHIeTa UIAHIIET HHKYONPOBAJIK B TEMHOTE NIPH KOMHATHOM TemIiepa-
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Type B TeueHHe 75 MHH Iepen cuuThiBaHMeM Ha ruianmet-puaepe PHERAstar FS (BMG Labtech). Onpenene-
Hue [Csy ocylecTBIsUIN MyTeM MOATOHKU KPUBOM MPOLIEHTHOM aKTUBHOCTH KOHTPOJISl IO OTHOIIEHMIO K JIOTa-
prudMy KOHIIEHTPAIMHA HHTHONUTOpA C MpUMeHeHHeM nporpammHoro obecriedennst GraphPad Prism 5,0.
Hannsie 1Csy B cimydae coelMHEHUH MIPUMEPOB, KaK OTPEJIeNICHO ¢ MOMOoIbio AHanu3a Al, nmpeacTaBaeHb!
B Ta0M. 13 (cuMBOJIBI cTONONOB: toTHOCHTCS K <100 HM; ++ otHOCHTCS K >100 HM 1 <1000 HM; +++ OTHOCHT-
cs1 k >1000 HM u <10000 =HM).
Tab6muma 13
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12 ++ +
13 ++ +
14 ++ +
15 + +
16 ++ +
17 ++ +
18 ++ +
19 ++ +
20 + +
21 ++ +
22 ++ +
23 + +
24 + +
24A + +
24B + +
25 + +
26 + +
27 + +
28 ++ +
29 + +
30 + +
31 + +
32 ++ +
33 + +
34 + +
35 + +
35A + +
35B + +
36 + +
37 + +
38 ++ +
39 + +
40 + +
41 + +
42 + +
42A + +
42B + +
43 ++ +
44 + +
44A + +
44B + +
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83A + +
83B + +
84 + +

[Mpumep B1. Ananusz xxuznecriocoobHoctn xretkn KMS.12.BM.

Knerounyro muanio KMS.12.BM (Muenoma genoseka) npuodperann y JCRB (Ocaxa, SInmonust) n noaaep-
xuBanu B RPMI ¢ xynerypansnoit cpenoit ¢ 10% FBS. JIns u3aMepeHuss TUTOTOKCUYECKONH aKTUBHOCTU COEIU-
HEHHMI MOCpeaCTBOM KonuuecTBeHHOro onpeneneHus AT, knerku KMS.12.BM BriceBanu B KyJIbTypaIbHYIO
cpeny RPMI npu 5000 xnerox/mynky/Ha 100 MK B 96-IIyHOUHOM TIOTUCTHPOIHLHON aOCOTIOTHO YEPHOM TECTII-
namke (Greiner-bio-one or VWR, Hpro-/[)xepcr) B win BHE qUara3oHa KOHIIGHTPAIMH UCCIIETyeMbIX COSIUHE-
Hul. Crycts 3 mas 100 vt kynmerypansHoro cpenactBa Cell Titer-GLO Luminescent (Promega, Maaucon, Buc-
KOHCHUH) TOOABJISTN B KXKIyIO TYHKY B TedueHre 10 MUH mpu KOMHATHOM TeMITepaType JJIsl TOTO, 4YTOOBI cTabm-
JM3UPOBATH JIIOMUHECIIEHTHBIN CHTHAIL. DTO ONpeeNsieT KOJIHISCTBO KI3HECIIOCOOHBIX KIIETOK B KyJNbType, Ha
OCHOBE KOoJM4YecTBeHHOro onpeneneHus AT®, koTopoe CHUHANIN3UPYET O HATMYMKM META00IMYECKH aKTHBHBIX
kietok. JlromuHecneHmmto n3Mepsutu ¢ momotrsio Top Count 384 (Packard Bioscience ot Perkin Elmer, Bocron,
Maccauycerc). lHrnOupoBanue coelMHEHUs ONPEAEISUIN 110 OTHOLIEHHUIO K KJIETKaM, KyJbTUBHPOBAHHEIM 0Oe3
JIEKapCTBEHHOTO CpencTBa, a ICs) mpuBeaeHa Kak KOHIICHTPALMS COeUHEHUsI, HeoOxoaumast it rudenn 50% kie-
Tok. lannsie ICsy B cilydae coelMHEHHI TPUMEPOB, KaK ONpeeIeHo ¢ moMolbio AHanusza B1, mpencraBieHs! B
Tabi. 14 (cumBoOIIBI CTONONOB: +oTHOCHTCS K <1000 HM; ++ otHOCHTCS K >1000 HM 1 <10000 HM; H/I o3Hauaer,
YTO JaHHBIC HE JJOCTYITHBI).

Tabmuua 14
KMS.12.BM
Mp. N
ICso (HM)
1 +
2 +
3 +
4 +
5 +
6 +
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IMpumep C1. Aramuz ELISA C-myc KMS.12.BM.

Knerounyro muauio KMS.12.BM (muenoma genoseka) npuodperan y JCRB (Ocaka, SAnonus) u noaaep-
xkuBa B RPMI ¢ kynmeTypansHo# cpenoit ¢ 10% FBS. [lng mmepenns uarudupyromei aktuBHocTH C-myc co-
enunaenuit, knetkn KMS.12.BM BriceBanu B KyibTypanbHayto cpexy RPMI mpu 75000 knetox/mynky/Ha 200 MKIT B
96-TyHOUHOU TMOJIMCTUPOIBHOM TecTruiamke ¢ miockuM aHoM (Corning or VWR, Hero-/[xepcu) B win BHe
JMana3oHa KOHIEHTpaLuil uccinenyeMbix coenHeHuil. CrycTs 2 4, KJIETKH OCa)XIalld W JIM3UPOBAIM C MOMO-
meto Cell Extraction Buffer (BioSource, Kapnc6an, Kanudopaust) B npucyrcTBuu nHrnoéutopos npoteass (Life
Technologies, I'pana-Aiinenn, Heio-Hopk u Sigma, Cent-Jlyuc, Muccypu). OuHIIeHHbIE TH3aThl HCCIIEI0BAII
¢ momompio kommepueckoro ELISA C-mye (Life Technologies, I'paun-Aiinena, Horo-Mopk). MurnGuposanue
COEIMHEHUsI OTIPEJIeIISUIN TI0 OTHOILICHHUIO K KJIE€TKaM, KyJIbTHBUPOBAHHBIM 0Oe3 JIeKapCTBEHHOT'O cpeacTBa, a ICs
MpHUBE/IeHa KaK KOHIIEHTPAIHS COeIMHEHUs, HeoOXoaumMas Jyist mHruoupoBanust 50% C-myc.

Paznmiunble MOgU(HUKAINKA B COOTBETCTBUH C TaHHBIM H300pETECHHEM, B JOMOIHEHUE K TeM, KOTOPHIE OITH-
CaHbl B TAHHOM JTOKYMEHTE, OyIyT OYeBUAHBI IS CHECIHAINCTOB B JAHHOW O0ONACTH TEXHUKH M3 BBIIICTIPHBE-
neHHoro onmcanus. [TomoOHbIe MoaudUKAIMKM TaKKe HaXOAATCA B Tpeneiax oObeMa mpriiaraeMoi GpopMyJisl
n3o0perenmst. Kaxmas ccpiika, MPOIMTHPOBAHHAS B HACTOSAIIEM OINMMCAHWH, BKIIFOYAs BCE MATCHTHI, TATCHTHBIC
3asIBKU Y ITyOJIMKAINH, BKIIOYEHA B JTAaHHBIM JOKYMEHTE B KAUECTBE CCHUIKH BO BCEH CBOEH TOIHOTE.

OOPMVIIA U30BPETEHUA

1. dapmaneBTiyeckasi komOMHanus nHruOnuTOpa Oenka BET, npencrasmsromiero coboii 2,2,4-tpumeTnin-8-(6-
METHI-7-0Kc0-6,7-murunpo- 1 H-mupposo[ 2,3-c mupunnH-4-mm)-6-(metrmncynbhonmn)-2H-1,4-6en3okcazun-3(4H)-on
WK ero (apManeBTHICCKH PUEMIIEMYIO COJb, M HHTuOuTOpa JAK 11151 edeHust mpoaudepaTuBHOTO PaccTpoii-
ctBa, rae uarnoutop JAK mpencrasiser coooii Topamurnan®d, dapunuruand, CYT387, GLPG0634, necrayp-
TrHUO, makpuTuHNO, TG101348 wm JAK 1-cenekTBHBIN HHTHOUTOD.

2. ®apmanerTrueckas komOuHausa naruouTopa BET u marnduropa JAK mo 1.1, rae ykazaHHBIH HHTHON-
top JAK m ykazanusiif narudutop 6enka BET BBOIAT 0 JHOBpEMEHHO.

3. dapmaneBTryeckas komOuHauus narnouropa BET n unrn6uropa JAK no mobomy u3 nm.1, 2, rae yka-
3anHbIi nHrHouTOop JAK 1 ykasanusiit uaruourop 6enka BET BBoasT mocienoBaTessHO.

4. ®apmMarneBTHYCCKass KOMOMHAIMS HHrHOUTOpa Oenmka BET 1 XuMuOTEpamneBTHYeCKOro cpeicTBa s Jie-
YEeHUs TeMaTOJIOTMYEeCKOro paka, rae naruoutop 6enka BET npencrasnser coboii 2,2,4-tpumeTnin-8-(6-meTni-
7-0kco0-6,7-nuruapo-1H-muppono[2,3-cluupuaun-4-nin)-6-(Metuncynbhonmn)-2H-1,4-6en3okcasun-3(4H)-on
WK eTo (papManeBTHUECKH IIPUEMIIEMYIO COJb.

5. ®apmarneBTrdeckas komOuHanus uHruOuTopa BET M XMMHOTEpaneBTHIECKOTO CpeNCTBa Mo Mm.4, rae
TeMaTOJIOTHIECKHI paK BBHIOMPAIOT U3 OCTPOrO0 MHUEJIOMIHOTO Jieiiko3a Wiu AudQy3HOW KPYIMHOKIETOUHOH B-
KJIETOYHOHW TUM(POMBI.

6. ®apmaneBTrdeckas komouHanus naruoutopa BET u XxuMuoTepaneBTHUECKOTO CPECTBA TI0 JTF000MY U3
nm.4, 5, rae ykazaHHOE XMMHOTEPAIeBTHUECKOE CPEJACTBO M yKa3aHHbINM MHTHOUTOp O6enka BET BBomsAT omHO-
BPEMEHHO.

7. ®apmarieBTHUecKas koMOuHanus nHruouTopa BET u XuMHOTEpaneBTHYECKOTO CPEACTBa TI0 JIF0OOMY U3
.4, 5, Tae yKkazaHHOS XMMHOTEPAIeBTHIECKOE CPEJCTBO M YKa3aHHBIM MHrHOuTOp Oenka BET BBOIAT mocme-
JIOBaTEJBHO.

8. dapmaneBTryeckas koMOuHanus uHrHONTOpa BET M XMMHOTEpareBTUUECKOTO CpPECTBA MO 1.4, TIe
XHUMHOTEPAIEBTUICCKOE CPEICTBO BHIOMPAIOT U3 PUTYKCHMa0a, BUHKPUCTUHA, TIPSIHU30HA, IUKIo(ochamua,
JIOKCOpYOHUITHA, STONO3HIa U TJe TeMaTOJIOTHICCKUNA paK BBIOMPAIOT W3 OCTPOTO MHUEIOMIHOTO JIEHKO3a HIIH
G y3HON KPYITHOKIETOUHOH B-KkieTounoit tuMQoMEI.

9. ®apmarneBTHdeckas komOuHaus uHruOuTOpa BET M XMMHOTEpaneBTHIECKOTO CPENCTBa Mo MM.4, Tae
XHUMHOTEPAIIEBTUIECKOE CPEICTBO MPENCTABIACT COO0H pUTyKcHMab U /i€ TeMaTOJOTHYECKUI paK MpeaCTaBIs-
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et coboit mupdy3HyI0 KPYIHOKIIETOUHYIO B-KiteTounyto mumdomy.

10. ®apmaneBruueckas komOunanust naruoutopa BET u xumuorepaneBTHueckoro cpeicrsa no 1.4, rae
XUMHUOTEPATIEBTHUECKOE CPEACTBO BBHIOMPAIOT W3 a3alUTHAWHA, KiodapaOuHa, IuTapaOuHa, WAapyOHUIliHA H
JIAyHOPYOHIIMHA U T]Ie TeMaTOJIOTHIECKUN PaK MPEACTABIAET COOOM OCTPHIN MUETIOUTHBIN JICHKO3.

11. ®apmaneBTudeckas komouHaiuss naruouTopa BET 1 XuMHOTEpaneBTHYECKOTO CpeCcTBa 10 1.4, TIe
XHUMHOTEPAIIEBTHIECKOE CPEACTBO MPEACTABISIET COOOH a3alUTHINH U TJe TeMaTOJIOTHICSCKUIA paK MpeaCTaBIs-
€T cO0OM OCTPBI MUETOUIHBIN JICHKO3.

12. Crioco6 nedenust mpoaudepaTuBHOTO paccTpoicTBa, cBs3aHHOTO ¢ OenkoMm BET, Brirouaromuii BBe-
JICHUE TIalleHTy, HY)KAAIOMIEeMYCsl B ITOJJOOHOM JICUCHUH, TEPANeBTHUECKH 3((PEKTUBHOTO KOJMYECTBA HHIHOH-
Topa 6enka BET u TepaneBrnuecku sdekruBHoro konmdectsa naruoutopa JAK, rne narudurop 6enka BET
npeacTaBiIsieT coboit 2,2 4-tpumeTnin-8-(6-MeTHiI-7-0kc0-6,7-muruapo-1 H-muppoio[ 2,3 -c Jnupuana-4-mn )-6-
(metmncynsdonmn)-2H-1,4-6en30kcaznH-3(4H)-on mnm ero apmaneBTHYECKH IPUEMIIEMYIO COJIb U T/I¢ MHTH-
outop JAK mpencrapnseT coboit Todanutnan6, dapurutuano, CYT387, GLPG0634, nectaypTHHHO, TAKPUTH-
1O, TG101348 mmn JAK 1-cenekTHBHBINA HHTHOUTOP.

13. Crioco6 mo 1.12, rae ykaszanaeiii muaTHONTOP JAK W yka3anubrii uarnOuTOop Oenka BET BBOIAT On-
HOBPEMEHHO.

14. Crioco6 o 1.12, rae yka3zanusiid maruoutop JAK u ykazannerii uaruoutop 6enka BET BBomsT mocie-
JIOBaTEIBHO.

15. Crioco6 mo 1.12, rae nponudepaTnBHOE pacCTPOHCTBO cBs3aHo ¢ 6emkom BET.

16. Crioco6 nedeHust TeMaToI0orHaecKoro paka, BKIIOYAIONIHil BBEJCHHE MMAIIMCHTY, HYKIaf0IEeMyCsl B TI0-
JOOHOM JIeYeHUH, TepaneBTudecky 3¢dextrnBHOro KonnuecTsa nHruoutopa 6enka BET u tepaneBruuecku 3¢-
(heKTHBHOTO KOJIMUECTBA MPOTUBOPAKOBOTO XMMHOTEPANCBTHYECKOTO CpeicTBa, rae mHruoutop Oenka BET
npeacTaBiIsieT coboit 2,2 4-tpumeTnin-8-(6-MeTHi-7-0kc0-6,7-muruapo-1 H-muppoio[ 2,3 -c Jnupuana-4-m)-6-
(Metmncynshonnn)-2H-1,4-6en30kca3zun-3(4H)-oH mim ero hapManeBTHYSCKH IPHUEMIIEMYIO COJIb.

17. Cnioco6 1o 11.16, rie NpoTHBOPAaKOBOE XUMHUOTEPAIIEBTHUECKOE CPENICTBO BHIOMPAIOT U3 PUTYKCHMAao0a,
BUHKPUCTHHA, TIPEeTHU30HA, ITuKIodochaMuaa, TOKCOpYOUIMHA, STOTIO3H 1A, a3alluTUANHA, KiIodapabuna, mu-
TapabuHa, unapyOuIMHa U JayHOPYOHIINHA.

18. Crioco6 1o 1.16, T/Ie TeMaToIOTHISCKUH pak BRIOUPAIOT U3 OCTPOTO MHUEOUIHOTO Jielko3a i aud-
(hy3HOU KpYITHOKJIETOUHOH B-KkieTounoi muMdomsl.

19. Cnoco6 mo 1.16, Tie ykazaHHOe MTPOTHBOPAKOBOE XUMHOTEPAIEBTHYECKOE CPEJICTBO M YKA3aHHBIA MH-
ruburop 6enka BET BBOIAT 0JHOBpEMEHHO.

20. Crioco6 1o 11.16, rae ykazaHHOE IPOTUBOPAKOBOE XMMUOTEPAIEBTHUECKOE CPEJCTBO M YKa3aHHBIN MH-
ruourop 6enka BET BBomsT mocinenoBatensHO.

21. Cnoco6 1o 11.16, rie NpOTHBOPAKOBOE XUMHUOTEPAIIEBTHUECKOE CPENICTBO BHIOMPAIOT U3 PUTYKCHMAaoba,
BUHKPHCTHHA, IPEJHU30HA, HUKI0QochaMuna, JOKCOpyOUIMHA, ITOMO3H 1A U TJIe TeMaTOJIOTHYECKHUI paK Mpe-
cTaBisgeT coboit muddy3HyI0 KpyIMHOKIETOYHYO0 B-KiteTounyro mumdomy.

22. Cnoco6 1o 1.16, rie mpoTUBOpaKoBOE XUMHOTEPATIEBTHIECKOE CPEACTBO IPEACTABISET COO0H PUTYKCH-
Mab ¥ r7e TeMaTOJIOTHYECKUI paK MpecTaBseT coboit nudy3Hyr0 KpYIMHOKIETOUHYI0 B-Ki1eTounyro muMdomy.

23. Crioco6 1o 1.16, Tie MPOTUBOPAKOBOE XUMHUOTEPANIEBTUIECKOE CPEJCTBO BRIOUPAIOT M3 a3allTHINHA,
KiodapabuHa, nuTapabruHa, HIAPyOUIIMHA U JAYHOPYOHIIMHA U TJe TeMaTOJIOTHIECKUH pak MpeIcTaBseT co0oi
OCTpPBIA MUETTOUAHBIN JIEHKO3.

24. Crioco6 1o 11.16, r/1e MpOTHBOPAKOBOE XMMHOTEPAIIEBTHYECKOE CPEIICTBO MPEACTaBIsAeT co00i azamm-
TUJIMH ¥ TJIe TEMaTOJIOTUICCKHUIA paK MPEICTaBISACT COOOU OCTPHIA MUCITOUTHBIN JICHKO3.

25. Ilpumenenne naruduropa 6enka BET u naruburopa JAK st mosmy4eHust J1eKapCTBEHHOTO CPECTBa
JUISL JIedeHUs] npoirdepaTHBHOTO paccTpoiicTBa, rue uHruourop Oenka BET mnpencrasmser cobGoit 2,2,4-
TpuMeTHII-8-(6-MeTHII-7-0KCc0-6,7-nuruapo- 1 H-nupposno|[ 2,3-cJnupunun-4-wm)-6-(Metnincynsponnn)-2H-1,4-
6ensokcaszun-3(4H)-on wm ero dapmaneBTHYECKH NpHEMIIEMYIO coilb U rae uHruourop JAK mpencrasmser
coboii TodpanuTuano, bapurutuand, CYT387, GLPG0634, nectayptunud, nakputuand, TG101348 wm JAK1-
CEJIEKTUBHBIN HHTHOUTOP.

26. [Ipumenenue 1o 1.25, rae npoaudepaTuBHOE PacCTPOUCTBO cBsi3aHo ¢ OenkoM BET.

27. Ilpumenenne naruouropa 6enka BET 1 mpoTHBOPaKOBOTO XUMHOTEPANIEBTUIECKOTO CPEACTBA IS TIO0-
Jy9EHHUS JIEKApCTBEHHOTO CPEJICTBA JUIA JICUCHHS TeMaTOJIOTHUECKOTO paka, rae mHruomrop 6enxa BET mpen-
cTaBisieT coboi 2,2,4-TpuMeTwI-8-(6-MeTHII-7-0KC0-6,7-nuruapo- 1 H-muppoo[ 2,3 -c jmupuanH-4-1i)-6-(MeTHII-
cynmshonmn)-2H-1,4-6en30kca3un-3(4H)-oH wim ero hapmarneBTHIECKH TPUEMIIEMYIO COJIb.

28. IIpumenenue 1o 1n.27, rae NPOTUBOPAKOBOE XMMHUOTEPAIIEBTHYECKOE CPEACTBO BHIOMPAIOT U3 PUTYK-
cruMaba, BUHKPUCTHHA, NPeIHI30Ha, HUKIodocdhamuia, TOKCOpyOHIMHa, ITOMO3UAA, a3alUTHANHA, Kiodapa-
OuHa, iMTapabuHa, HIapyOHIIMHA U ayHOPYOHIIMHA.

29. Ilpumenenue 1o 1m.27, TIe TeMaTOIOTHYSCKUI paK BEIOMPAIOT W3 OCTPOrO MHEIOUIHOTO JICHKO3a WIH
1 dy3HOM KpYITHOKIIETOUHOH B-Ki1eTo4HOM TuMQOMBI.

30. I[Ipumenenue mo 1m.27, rie NPOTHBOPAKOBOE XMMHOTEPAIEBTHYECKOE CPEACTBO BHIOMPAIOT U3 PUTYK-
cumaba, BUHKPHUCTHHA, TPETHU30HA, UKIoGochamMuia, JOKCOPYOHITMHA, dTOTIO3H/A U T/Ie TeMaTOJOTHISCKUN
pak mpencTaBisieT coboi mudPpy3HyIo KpYITHOKIETOUHYIO B-KieTodnyto mumMdomy.
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31. IIpumenenue mo m.27, rie MPOTUBOPAKOBOC XMMHUOTEPANIEBTHUCCKOE CPEACTBO MPEACTABISICT COOOM
pUTyKCcUMad | TIe TeMATOJIOTHICCKHNA paK MPEICTaBIAET COO0H MUPPY3HYIO KPYIMHOKICTOYHYIO B-KIeTOUHYIO
TuMdpomy.

32. [Ipumenenue 1o 1m.27, T/ie MPOTUBOPAKOBOE XHMHOTEPAIIEBTUIECKOE CPEIACTBO BHIOMPAIOT M3 a3aIUTH-
nuHa, kodapabuHa, uTapabuHa, HIApYOUIMHA U TayHOPYOHUIMHA | TJe TeMaTOJOTHIECKU PaK MPEICTABISIET
c00011 OCTPBIT MUETOUIHBIN JIEHKO3.

33. Tlpumenenue mo 1m.27, Tie MPOTHBOPAKOBOEC XMMHOTEPAIIEBTUIECKOE CPEICTBO MPEICTaBIsAeT co00it
A3aMUTUIVH U TJIe TEMATOJIOTHUECKUN PaK MPEICTABIIET COOOM OCTPHIN MUETIOUTHBIN JICHKO3.

@ EBpasuiickasi naTeHTHas opraHusauus, EAMB

Poccusi, 109012, MockBa, Manblii Yepkacckuit nep., 2
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