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OO06nacTp U300peTeHUs

Hacrosimiee u3o6pereHrne OTHOCUTCS K HOBBIM MTPOU3BOIHBIM MUPP0II0[3,2-d]
MMPUMUIMH-4-0Ha, K CIIOCO0aM UX MOJTyUYEHUs], K KOMITO3ULUSIM, COAEPIKAIIUM UX, U K UX
MIPUMEHEHUIO B TepATTUH.

[TpenmecTByroIMil ypoOBEHb TEXHUKU

Muenonepoxcunaza (MITO) npencrasisier coOol reMcoaepkamuii GepMeHT,
00OHapykUBaeMbI TJIABHBIM 00pa3oM B mouMopdosaepusbix gerikouutax (ITMAJ). MITO
SBIISIETCS OJJHUM U3 WIEHOB Pa3HOOOPa3HOI'0 OETKOBOrO CEMENCTBA NIEPOKCUAAS
MJIEKOIUTAIOIIUX, KOTOPOE TAKXKe BKIIIOUAET MEPOKCUIA3Y 203UHO(DUIIOB, IEPOKCUIAZY
IIMTOBUIHOM JKeJe3bl, TEPOKCUIA3Y CIIIOHBI, JAKTOMEPOKCUIa3y, pocTarjanaud H cunTasy
u ipyrue. 3penbiit GepMeHT MpeaCTaBIsieT cO00M nuMep U3 UIeHTUIHBIX yacTeil. Kaxmas
YaCTh MOJIEKYJIbI COJIEPKUT KOBAJIEHTHO CBSI3AHHBIN T'eM, KOTOPBIN IEMOHCTPUPYET
HEOOBIUHBIE CIIEKTPATbHbBIE CBOMCTBA, OTBETCTBEHHBIE 32 XapAKTEPHBIN 3€JIEHbIN 1BET
MIIO. Pacmiemnienye mucyab(GUIHOro MOCTHKA, CBsi3bIBatomiero Ase yact MIIO, naetr remu-
(dbepMeHT, KOTOPbIN AEMOHCTPUPYET CIIEKTPAJIbHBIE U KATAJIUTUYECKUE CBONCTBA,
HEOTJIMUMMBIE OT CBOMCTB MHTAKTHOTO (pepMeHTa. J{aHHBIN (hepMEHT UCIIOIB3YET MEPOKCUT
BOJIOPOJA ISl OKUCIIEHUS XJIOpUAA JO XJIOPHOBATUCTOM KUCIOTHI. JIpyrue raJloreHuasl u
TICEBAOTAJIOTeHUIBI (TaKMe KaK TUOLMAHAT) TAKXKE SIBISIOTCS (PU3UOJIOTUYECKUMU
cybcrparamu MITO.

TIM ST ocobeHHO BaXXHBI iJ1s O0pbOBI ¢ MHGEKIUAMU. ITH KJIIeTKH coaepkat MIIO ¢
XOPOIIIO MOATBEPKICHHBIM OaKTepuIMAHbIM AericTBUeM. [IMSAJI aeficTByIoT HecrienuuaHO
nyTem ¢arouuTo3a s MOTIOMIEHUSI MUKPOOPTaHU3MOB, BKJTIOUAIOT UX B BAKYOJIH,
Ha3bIBaeMble (parocomaMu, KOTOPbIE CIIMBAIOTCS C TPAHYJIAMHU, COJIEPKAITUMU
MUEJIONEepOoKCcHIas3y, ¢ obpazoBanueM paromuzocoM. B paromzocomax pepmenTaTuBHas
AKTUBHOCTb MUEIIONEPOKCUIA3bl TPUBOAUT K 0OPA30BAHUIO XJIOPHOBATUCTON KUCIOTHI,
CUJIbHOAENUCTBYIOLIEr0 OAKTEPULMIHOTO coeMHeHus. Cama XJIOpHOBATUCTAsl KUCIOTA
SIBIISIETCS] OKMCIIMTEIEM U HauboJiee CUIIbHO pearupyeT ¢ THOJIaMHU U THOI(PUpaMU, HO TaKKe
MpEeBpAIIAeT AMUHBI B XJIOPAMHUHBI U XJIOPUPYET ApOMATUUECKUE AMUHOKHUCIIOTBHI.
Makpodaru npeacTaBisiroT coOoi 00JbIHe (parouuTUPYIOIIKE KIIETKH, KOTOPBIE, TOA00HO
IIMAJI, cnocoOHBI (haronuTUpOBATh MUKPOOPraHU3Mbl. Makpodaru MOTyT reHepupOBaTh
MEPOKCU BOAOPOAA U MPU aKTUBALMU TAK)KE TPOAYLIMPYIOT Muenonepokcuaasy. MITIO u
MEPOKCU BOAOPOA TAKKE MOTYT BBICBOOOKIATHCS HAPYXKY U3 KIETOK, I/Ie PeaKuus C
XJIOPUAOM MOXKET UHIYLUPOBATH MOBPEXKIECHUE MTPUJIETAIOIIEN TKAHU.

CBs3b aKTUBHOCTH MHUEIOTIEPOKCUIA3HI C 3a00JIEBAHUEM MOIPA3YMEBAIIN IIPU
HEBPOJIOTMYECKUX 3a00JIEBAHUSIX C HEHPOBOCTIAJIMTEILHOM peaKivel, BKIIIoUasi paccessHHbIN
CKJIepo3, Ooe3Hb AlblreiiMepa, 6os1e3Hb [lapkuHCOHA M MHCYIIBT, a TAKXKe MPU IPYTUX
BOCIAJIUTEIbHBIX 3200JIEBAHUSIX WIIM COCTOSTHUSIX, TAKMX KAaK aCTMa, XpOHUYECKasl
OOCTPYKTUBHAS 00JIE3HB JIETKUX, KUICTO3HBIN (GHOPO3, aTEPOCKIIEPO3, BOCIIATIUTEIbHAS
00J1e3b KUILIEYHUKA, TTIOMEPYIIIPHOE MOBPEXKACHHE ITOYEK U PEBMATOUIHBINA apTpUT. Taxxke
MpeAnonaraliy, YTo paK Jerkoro cBsA3aH ¢ BBICOKUMHU ypoBHAMU MITO.

Paccesnnbiii ckiepo3s (PC)

MITO-1103UTUBHBIE KJIETKU B OOJIBIIIOM KOJUYECTBE MIPUCYTCTBYIOT B KPOBOTOKE U B
TKaHH, MMOJIBEPTaIOIIEcsl BocaieHuto. boiee KOHKpeTHO, Makpodaru 1 MUKpOTJIHS,
coaepxkaiue MITO, 6pun noareepxaeHsl B LITHC Bo Bpemst 3a001€BaHuUs: pacCesHHOT O
ckieposa (Nagra RM, et al. Journal of Neuroimmunology 1997; 78(1-2):97-107), 6051e3H1
ITapxuncona (Choi D-K. et al. J. Neurosci. 2005; 25(28):6594-600) u 60s1e3H1
Anbureiimepa (Green PS. et al. Journal of Neurochemistry. 2004; 90(3):724-33).
[Ipenmnonaraercs, 4YTO HEKOTOPHIE ACTIEKTHI XPOHUYECKOTO MPOAOJIKAIOIIET OCS BOCTIATICHUSI
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MPUBOIST K OUEHb CUJIbHOM AECTPYKIMH, T/I€ BAXXHYIO POJIb UMEIOT areHThl U3 peaKIuii
MIIO.

JlaHHbIN pepMEHT BHICBOOOKAAETCS BHEKJIETOUHO, a TAKXKe B (haroim30COMbI B
Hentpodunax (Hampton MB, Kettle AJ, Winterbourn CC. Blood 199&; 92(9):3007-17).
ITpennoceuikoit st aktTuBHOCTH MITO siBNIsieTcs MpUCYTCTBUE EPOKCUAA BOJIOPOAA,
TeHEPUPOBAHHOTO HUKOTUHAMUIAICHUH-IUHYKIeoTunadochat-okcunazor (NADPH-
OKCH/Ia3011) U MOCTenyIolei nucMyTanueit cynepokcuaa. OKUCIeHHbIN (hepMeHT CrTOcOOeH
WCIOJIb30BaTh MHOKECTBO PA3HBIX CYyOCTPATOB, U3 KOTOPBIX JIYUIlEe BCErO PACIO3HAETCS
xJstopu. B aToli peakuuu obpasyercsi CUIbHbBIN HEPaAUKAIbHBINA OKUCIIUTENb -
xstopHoBatuctas kucnora (HOCI). HOCI oueHb 3(ppeKTUBHO OKUCIISIET CepOCOIepKaIIUe
aMMHOKHCIIOTEI, TaKUe Kak nucTenH U MeTuoHUH (Peskin AV, Winterbourn CC. Free Radical
Biology and Medicine 2001; 30(5):572-9). OHa Takxe 00pa3yeT XJIOPaAMUHBI C
AMHUHOTPYIIIIAMU KaK B OeJikax, Tak U B Ipyrux ouomorekynax (Peskin AV. et al. Free
Radical Biology and Medicine 2004; 37(10): 1622-30). Ona xyiopupyeT (peHOJIbI (TaKue Kak
tupo3uH) (Hazen SL. et al. Mass Free Radical Biology and Medicine 1997; 23(6):909-16) u
HeHachlmeHHbIe ¢Bsa3u B mumuaax (Albert CJ. et al. J. Biol. Chem. 2001; 276(26):23733-41),
okuciseT UeHTpsl ¢ xene3oM (Rosen H, Klebanoff SJ. Journal of Biological Chemistry 1982;
257(22): 13731-354) u nepekpectHO cBs3biBaeT Oenku (Fu X, Mueller DM, Heinecke JW.
Biochemistry 2002; 41(4): 1293-301).

[TpoTeonuTrueckre KackaIbl y4acTBYIOT KaK B TPOHUKHOBEHUH KJIETOK Uepes
rematosHnedamyeckuii 6aprep (I'9b), Tak u B pa3pymenun ' Ob, MuenHa 1 HEpBHBIX
kieTok (Cuzner ML, Opdenakker G. Journal of Neuroimmunology 1999; 94(1-2):1-14; Yong
VW. et al. Nature Reviews Neuroscience 2001; 2(7):502-11.). AkTuBanus MeTaJIOMPOTENHA3
MaTpukca (MIIM) MokKeT OCyILIEeCTBIISATHCS Yepe3 AEUCTBHUE MPOTEA3, PACIOTOKEHHBIX BbIIIIE
B KackaJe, a Tak)ke 4epe3 okuciieHue mucyinbduaaoro moctuka (Fu X. et al. J. Biol. Chem.
2001; 276(44):41279-87; Gu Z. et al. Science 2002; 297(5584): 1186-90). D10 OKHUCIEHUE
MOJKET OBITh JIMOO HUTPO3IUIMPOBAHUEM, TUOO OKUCIIeHHEeM, ortocpeaoBaHHbEIM HOCI. O6e
peaxuu MOryT OBITh clieAcTBUEM aKTUBHOCTH MITO. B HeckobKUX COOOIIEHMSIX
npeanojaraimm o poiad MIIM B nenom u, B yactHoctd, MIIM-9 Bo BiausiHuM Ha
UH(QUIBTPALNIO KJIETOK, a TAK)KE B IIOBPEKICHUU TKaHU (pa3pyireHud [ Db u
neMuenHu3anum), kak mpu PC, Tak u ipu EAE (st o630pa cMm. Yong VW. et al, BblIe).
Ba)kHOCTh 3THX KOHKPETHBIX BUIOB MEXaHU3MOB ITpU PC UCXOAUT U3 UCCIIeOBAHMI, T/I€ B
TKaHM Mo3ra 1 nepedpocruHanbHom xuakoct (LICXK) npu PC uneHTHdUIMPOBATH
MOBBIIIEHHYIO AKTUBHOCTh M MPUCYTCTBUE IpoTeas. [lomnepkuBaroniye TaHHbIE TaKKe
TOJTy4Yalid Iy TeM IpoBeacHus uccieqoBanuii EAE ¢ Mblmamu, uMerommumMu Aeuiur
HEKOTOPBIX MpoTeas, I KOTOPBIX MOIpa3zyMeBajiy BoBjieueHue B natoioruto PC, umm
IyTeM IIPUMEHEHUS (hapMaKOJIOTUYECKUX TTOIXO/IOB.

[IpeanonararoT, 4TO AEMUEIIMHU3ALMS 3aBUCUT OT UTOTOKCUYECKUX T-KIIETOK U
TOKCHYHBIX ITPOTYKTOB, TCHEPUPOBAHHBIX aKTUBUPOBAaHHBIMU ¢aromuramu (Lassmann H.J
Neurol Neurosurg Psychiatry 2003; 74(6):695-7). Ha moTepio akCOHOB, TAKUM 00pa3om,
BIIMSIIOT TPOTEA3bl U PEAKIIMOHHOCIIOCOOHBIE TPOMEXKYTOUYHBIE COSAUHEHUSI KUCTIOpOAa U
azorta. Korma npucyrcrByer MIIO, oHa oueBUAHO OyAEeT MMETH CIIOCOOHOCTH KaK K
aKTUBALMM MIPOTEa3 (HEMTOCPEJACTBEHHO, a TAK)XKE Uepe3 OTMEHY MUHTMOMPOBAHUSI, BIIUSIS HA
WHTUOUTOPBI MPOTEa3bl), TAK U K T€HEpALMU PEAKTUBHBIX COSTUHEHUA.

XpoHuueckasi 00cTpykTuBHas 60i1e3Hb Jierkux (XOBJI)

Xponuyeckasi 00cTpykTuBHas 601e3Hb Jierkux (XOBJI) npencrasisier codoi
00JIe3HEHHOE COCTOSIHUE, OTJIMYAIOIIEeECs] OTPAaHUYCHUEM ITOTOKA BO3/1yXa, KOTOPOE He
SIBJISIETCS ITOJIHOCTHIO 00paTUMbIM. OTpaHUYeHHE TOTOKA BO3yXa OOBIYHO SIBJISIETCS KaK
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IIPOTPECCUPYIOIIMM, TAK U CBI3aHHBIM C HECHOPMAJIbHON BOCITAJIUTEIILHON PEAKLUEN JIETKUX
Ha TOKCUYHBIE YacTuibl WK ra3el. XOBJI mpeacrapisieT codboit BaxkHYIO MpoodiemMy
3npaBooxpaHeHus. B Coennnennbix LlITaTax oHa sBIISIETCS YETBEPTOU JIMAUPYFOLIEH
MIPUYUHOM XPOHUUECKOM 3200JIeBAEMOCTH U CMEPTHOCTH, U B 2020 MpOTHO3UPYETCS HA 5-OM
MECTE B MUPE B Ka4eCTBE CAMOT0 0OpeMeHUTEIbHOr0 3a0o0eBanus. B Benmukooputanuu
pacopoctpanenue XOBJI coctasnsieT 1,7% y myxuuH U 1,4% y xeHmmH. XOBbJI
OXBATHIBAET AUATIA30H TSHKECTH 3200JIEBAHUSI OT YMEPEHHOM 10 OUEHB TSDKEJION, puieM
CTOMMOCTD JIEUEHUSI OBICTPO BO3PACTAET IO MEPE YBEIMUEHUS TAKECTH.

Yposuu MIIO B MokpoTe u 6poHxoanbBeossipHbIX BoiaeneHusx (bAB) 3HaunTenbHO
BblilIe y nauMeHToB ¢ XODBJI, ueM y HOpMaJIbHBIX HEKYPSIIMX KOHTPOJIbHBIX
nauueHToB (Keatings V.M., Barnes P.J. Am J Respir Crit Care Med 1997:155:449-453; Pesci, A.
et al. Eur Respir J 1998; 12:380-386). YpoBuu MIIO 10n0IHUTENRHO MOBBIIIAKOTCS BO BPEMS
oboctpenutt ganHoro 3aboneBanus (Fiorini G. et al. Biomedicine & Pharmacotherapy 2000; 54:
274-278; Crooks S.W. et al. European Respiratory Journal. 15(2):274-80, 2000). Posie MIIO,
BEpOATHO, sBisieTcst Oosiee BaxxHOM Ipu obocTtpenusx XOBJI (Sharon S.D. et al. Am J Respir
Crit Care Med. 2001:163:349-355).

[MTomumo aectpykTuBHO#M criocodHocTn MITO cyiecTByeT cuinbHast KIIMHUYECKAs! CBSI3b C
cocymucTbiM 3ab0oeBanureM (Baldus S. et al. Circulation 2003; 108:1440-5).
HucdyukiponansHble nomuMmopduzMbl MITO accouurpoBaHbl ¢ TOHUKEHHBIM PUCKOM
CMEpPTHOCTH OT 3a00JeBaHust KopoHapHbIX apTepuit (Nikpoor B. et al. Am Heart J 2001; 142:
336), ¥ MaMEHTHI C BBICOKUMU YpoBHSIMU MITO B CHIBOPOTKE UMEIOT MTOBBIIIIEHHBIN PUCK
OoCTporo KopoHapHoro cuaapoma. Idpdexktsl MITO Ha cocynucToe 3aboeBaHUE MOTYT
npoctupatbes o XOBJI, Tak Kak CylecTByeT CTporoe J0Ka3aTeabCTBO TOTO, JIETOYHbIE
COCYJIbI SIBJISIFOTCSI OHUM W3 CAMBIX PAHHUX MECT MOPAKEHUS JIETKUX Kypsmux. Onucanu
MOPA3UTENIbHBIE U3MEHEHUS] B UHTUME apTEPUIi JIETKMX, KOTOPBIE TOKA3bIBAIOT B3aUMOCBSI3b
¢ no3on kypenus (Hale K.A., Niewoehner D.E., Cosio M.G. Am Rev Resp Dis 1980:122:273-8).
®uznonornueckas pyakius MITO cBsizaHa ¢ BpOXKIACHHOM 3aIIMTON X035IMHA. ITa POJIb,
OJIHAKO, HE ABJISIETCS KPUTUUECKOM, TaK KaK B OOJIBIIMHCTBE CIIy4aeB MALUEHTHI C
HenoctaTouyHOoCThi0 MITO umeroT oTHOcUTENbHO HeonacHble cuMmiiToMbl (Parry MLF. et al.
Ann Int Med. 1981; 95:293-301, Yang, K.D., Hill, H.R. Pediatr Infect Dis J. 2001:20: 889-900).
B utore, cyiiecTByeT MHOXECTBO JI0KA3aTEILCTB TOr'O, YTO MOBBIIIEHHBIE ypoBHU MITO
npu XOBJI MoryT cmnoco0cTBOBAaTH 3a00I€BAHUIO TTOCPEICTBOM HECKOJIBKUX MEXaHU3MOB.
CiienoBaTenbHO, MOKHO OKHMIATh, UTO U30MpaTenbHbI HHTHOUTOP MITO obGseruut kax
OCTpBbIE, TaK U XpOHUUECKHe BocnianuTeNbHble acriekThl XOBJI, 1 MokeT ocnabuts pa3BUTHE
IM(pU3EMBI.

ATepockiepos

HNuruburop MITO gomkeH ocnadaTh MPeapacnoaokKeHHOCTh K aTEPOCKIIEPO3y W/UIH
BOCIIPUMMYMBOCTH CYLIECTBYIOUIMX ATEPOCKIEPOTUUECKUX ITOPAKEHUI U, TOCPEACTBOM
9TOT0, CHXKATh PUCK OCTPOTO MH(pAPKTA MUOKAP/Ia, HECTAOUIbHON CTEHOKAPIUY WU
UHCYNIbTa. HeckonbKo rpyIin JaHHBIX TOATBEpkAa0T posib MITO B atepockiepoze. MITO
3KCIPECCUPYETCS B MJIEUEBBIX YUACTKAX U B HEKPOTHUUECKOM SIJIPE ATEPOCKIEPOTUUECKUX
MOpaXXeHUH YeI0BeKa, U aKTUBHBIN (DEPMEHT BBIIETWINA U3 ayTOMICUYECKUX 00pa3loB
nopakenuit yeaoBeka (Daugherty, A. et al. (1994) J Clin Invest 94(1): 437-44). T1oBsIieHHOE
KOJIMUECTBO Makpodaros, skcrpeccupyrommx MI1O, mpoaeMOHCTpUPOBAIIM B TOPAXKEHUSIX
YeJI0BeKa, CBA3aAHHBIX C 9pO3UeEl U pa3pbIBOM, [0 CPABHEHUIO C )KUPOBBIMU MTPOCIONKAMM,
YTO CBUJIETEIBCTBYET 00 0co60it posit MITO B ocTpbIX KOPOHAPHBIX CUHApOoMax (Sugiyama,
S. et al. (2001) Am J Pathol 158(3): 879-91). [1anueHTHI ¢ yCTAHOBJIEHHBIM 3a00JI€BAaHUEM
KOPOHAPHBIX apTepuil UMeroT Ooiee Bbicokue ypoBHU MITO B miazme u B JIeHKOLUTAX, YeEM
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3[J0POBBIE KOHTPOJIbHbIEC MauKMeHThI (Zhang, R. et al. (2001) Jama 286(17): 2136-42). Kpome
TOTO, B IByX OOJIBIIMX MPOCIIEKTUBHBIX UcciaenoBaHusix yposuu MITO B mazme
MPeACKA3bIBAIA PUCK PA3BUTHS OyIyIIUX KOPOHAPHBIX OCIOXKHEHUIN WIIH
peBackynspuzanuu (Baldus, S. et al. (2003) Circulation 108(12); 1440-5; Brennan, M. et al.
(2003) N Engl J Med 349(17): 1595-604). O61as Henocratounoctb MITO y yemoBeka umeer
yactoTy ciaydaeB 1 Ha 2000-4000 MHAMBUAYYMOB. DTH UHIMBUIYYMbl B OCHOBHOM BBITJISISIT
3I0POBBIMU, HO COODIIIAIM O HECKOJBKHUX CiTy4asix cepbe3Hoi undexuu Candida.
HMHuTtepecHo, uTo uenoBek ¢ HepoctaTkoM MITO MeHee moaBepKeH CepIeYHO-COCYTUCTOMY
3a00JIEBAaHUIO, YEM KOHTPOJIU ¢ HOpMalIbHbIMU ypoBHsiMU MITO (Kutter, D. et al. (2000)
Acta Haematol 104(1)). ITormumopdusm B mpomotope MITO Bo3aeHCTBYET Ha 3KCIPECCHIO,
YTO MPUBOJUT K MOSIBJICHUIO UHAUBUIYYMOB C CUJIBHOM U caboit axcnipeccueit MITO. B
TPEeX pa3HbIX UCCIENOBAHUSAX T€HOTHUII C CUIIbHOM 3KCIPECCUEN CBSI3bIBAJIM C MOBBIIIEHHBIM
pUCKOM ceprieuHo-cocyauctoro 3abomneBanus (Nikpoor, B. et al. (2001) Am Heart J 142(2):
336-9; Makela, R., P.J.Karhunen, et al. (2003) Lab Invest 83(7): 919-25; Asselbergs, F.W., et
al. (2004) Am J Med 116(6): 429-30). /lanHbIe, COOpaHHBIC HAa TIPOTSKEHUHU TTOCIIETHUX
JIECSITU JIET, YKA3bIBAIOT HA TO, UYTO MpoaTeporeHHwle aeicteust MI1O BKIOUalOT OKUCIIEHHE
JIMIONPOTEUHOB, UHAYKIUIO TUCHYHKINU SHAOTENUS Yepe3 MOTPedIeHHe OKCUIA a30Ta U
JIECTaOMITU3AIMIO aTEPOCKIIEPOTHUECKHX TTOpaKEeHUH IyTeM akTuBanuu mpoteas (Nicholls,
S.J.and S. L. Hazen (2005) Arterioscler Thromb Vase Biol 25(6):1102-11). HegaBao
HECKOJIBKO UCCIIEIOBAaHUN COCPEOTOUMIIMCh HA HUTPO- M XJIOPTUPO3UHOBBIX MOTUDUKAIIMSIX
JIMITONTPOTEMHOB HU3KOoM miiotHocTy (JIHIT) u munonporennoB Bbicokoi miotHoctH (JIBIT).
[TockonbKy XJIOPTUPO3UHOBBIE MOAU(PHUKAIIMHU in Vivo MOTYT T€HEpUPOBATHCS TOJIBKO
XJIOPHOBATUCTOM KUCTOTOM, Tpoayuupyemoit MITO, 3t moaudukanuu paccMaTpUBAOTCS
Kak crierduaeckue mapkepbl aktuBHOCTH MITO (Hazen, S.L. and J.W.Heinecke (1997) J Clin
Invest 99(9): 2075-81). Yactuus! JIHII, noasepsxennsie nefictBuro MIIO in vitro, craHOBSITCS
arperupoBaHHBIMU, YTO MPUBOIUT K 00JIETUEHHOMY IOTJIOLIEHUIO TTOCPEACTBOM
(dharouqUTapHBIX PEHENTOPOB MaKkpodaros u 0Opa3oBaHuUs NEHUCTHIX KileTok (Hazell, L. J.
and R. Stocker (1993) Biochem J 290 (Pt 1): 165-72). X10pTUpO3UHOBAsT MOTUPUKAIIS
anoAl, rmaBHoro anonunomnpoTerHa xojecrepuna JIBII, mpuBoaut k ocrnabiieHHOM
XoJiecTepuH-akienTopHoi pynkimu (Bergt, C., S. et al. (2004) Proc Natl Acad Sci USA;
Zheng, L. et al. (2004) J Clin Invest 114(4): 529-41). CuctemaTu4eCcK1e UCCIIETOBAHUS ITHUX
MEXaHU3MOB TTOKa3aju, 4To B r1azmMe MITO cBsI3bpIBaeTCS M TpaHCIIOPTUPYETCs ¢ aroA .
Kpome Toro, MITO cnenududecku HanpaBiIseTcs K TeM OCTaTKaM THPO3uHA anoAl,
KOTOpBIE (PU3UIECKU B3aMMOJIECHCTBYIOT C KACCETHBIM TpaHcropTepoM Makpodaros ABCA1
BO BpeMs OTTOKa XoJjiectepuHa u3 makpodara (Bergt, C.et al. (2004) J Biol Chem 279(9):7856-
66; Shao, B. et al. (2005) J Biol Chem 280(7): 5983-93; Zheng et al. (2005) J Biol Chem 280(1):
38-47). Taxum o6pazom, MIIO, no-suauMomy, UMeeT IBOMHYIO YCYT'yOJISIONIYIO POJIb B
aTEPOCKJIEPOTUUYECKUX TTOPAKEHUSIX, TO €CTh YBEIIMUMBAET HAKOIIJIEHUE JIMITUIOB Yepe3
arperanuto yactul JIHIT u cHrkaeT oOpaTHBIN TPaHCIIOPT X0JIECTEpUHA TTOCPEACTBOM
aTtaku Ha Oemok armoAl JIBII.
1-B-D-Pubodypanosui-2-okconuppoio[3,2-djnupumunun-4(3H,5H)-tvon u 1-(2,3,5-
Tpu-0O-6eH30u-1-B-D-pudodypanosun)-2-okconupposno|3,2-d|mupumuaun-4(3H,5H)-Tuon

Crp.: 7



15

20

25

30

35

40

45

50

RU 2409578 C2

S S

: L
N A
0 o]

0]
o]
HO 0 . o] /
OH 0
OH o]

packpsIThl B J. Heterocyclic Chemistry, 1992, 29, 343-354. DTUM cOeAMHEHUSIM HE
MIPUTTUCBHIBAIOT HUKAKOM (papMaKOJIOTHIeCKOM aKTUBHOCTH.
5,7-umepkanTo-1,4,6-Tpua3zauHjicH

i
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HN ‘
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H

packpsIT B Chem. Pharm. Bull., 1964, 12, 1030-1042 u B matente Anonuu JP 02160235 A2.
DTOMY COEIMHEHUIO HE MPUITUCHIBAIOT HUKAKON (papMaKOIOTUIECKON aKTUBHOCTH.

B HacTosiem u300peTeHrnr pacKpbIThl HOBBIE TPOU3BOIHBIE MUPPOIIO[3,2-C)]
MMPUMUIMH-4-0HAa, KOTOPbIE HEOKUAAHHO MPOSIBISIOT MOJIE3HbIE CBONMCTBA B KAUECTBE
uHruouropos ¢pepmenta MIIO. D1y coeuHEeHUs TAKKE MOTYT IMOKA3bIBATh
U30MpPATEIbHOCTh B OTHOIIIEHWU POJICTBEHHBIX (DEPMEHTOB, HATIPUMED JIAKTOTIEPOKCUIA3BI
(JITTO) u nepokcuaasbl muToBUAHOM xene3nl (ITIH3).

Onucanue u3dpeTeHust

B HacrosimeM n3o0peTeHun mpeiokeHbl coequHeHust hpopmyrsr (1)

/H
H

~y N

}\ ‘ / .
X N

]L ) RlZ
g1
rae:

10 MeHbIIer Mepe oauH u3 X U Y MPEACTaBIsIeT cO0oM S, M Ipyrue NpeAcTaBIIsIIOT COO0M
O wu S;
L npencrasisier coOoi npsMyIo cBsi3b Ui C| _,aJIKWIEH, BO3MOXHO BKJIIOUAIOLIUIA

rerepoaToM, BeiOpanHbIi u3 O, S(O), u NR6, Il YKa3aHHBINA AJIKAJIEH BO3MOXHO BKJIFOYAET
OHY WJIY ABE ABOMHBIC CBSI3U YIJICPOA-YIJIEPOI, U T/I¢ YKa3aHHBIN aJIKUJIEH BO3MOKHO
3aMeIleH OJTHUM WM 0oJiee YeM OJTHUM 3aMeCTUTEeJIEM, He3aBUCMMO BbIOpaHHbIM U3 OH,

ranorena, CN u NR*R”, C, _gankuna u C; _caIKOKCH, [JI€ YKa3aHHbINA aJTKOKCH BO3MOKHO
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BKJIIOUYAET KapOOHMII, CMEXKHBIN C KUCTIOPOAOM;

n MpeacTaBisieT coboit nenoe uncio 0, 1 umm 2;

R! MpeACTaBiIsieT coOO0i BOIOPOI WU

1) HACBIIIEHHOE WIX YACTUYHO HEHACBIIIEHHOE 3-7-4JI€HHOE KOJIbLO, BO3MOKHO
BKJIIOUAIOIIEE OJIMH WK JBa reTepoaToma, He3aBUCUMO BhIOpaHHBIX U3 O, N u S, u
BO3MOXHO BKJIIOUarolIee KapOOHUIBbHYIO I'PYIIITY, BO3MOKHO 3aMEUIEHHYIO0 OAUHUM UITU
0oJiee UeM OJTHUM 3aMECTUTeJIeM, HE3aBUCUMO BhIOPAHHBIM U3 rajioreHa, SOZR9,
SOZNRgRIO, OH, C, _;anxuna, C;_jankoxcu, CN, CONR2R3, NR2COR? u COR3, roe
YKa3aHHBIN aJJKOKCH BO3MOKHO JOIOJIHUTENIBHO 3aMelleH C; _gaIKOKCH U BO3MOXKHO
BKJIIOUYAET KapOOHUJI, CMEXHBIN C KUCJIOPOAOM, U T'/I€ YKa3aHHBII KK BO3MOKHO
JIOITOJIHUTENIBHO 3aMELIEH TUAPOKCU WK C; _caIIKOKCH, U II€ YKA3aAHHBIE aJIKUJI WK aJIKOKCU
BO3MOXHO BKJIIOUAIOT KapOOHUIT, CMEKHBIN C KUCTIOPOAOM, UJIH B JTIOOOM TMOJIOKEHUU B
AJIKUIIE;

WIIH

2) apoMaTHYECKYIO KOJIBICBYIO CUCTEMY, BRIOpaHHYI0 U3 (heHMNa, oudenuna, HapTra
WJIM MOHOUMKIIMYECKOMN UM OULMKIIMYECKON TreTepoapoMaTUUECKOM KOJIbIIEBOM CTPYKTYPHI,
conepxaiteit 1-3 rerepoaToma, He3aBUCUMO BeIOpaHHBIX U3 O, N u S, rae ykazaHHas
apoMaTuyecKas KOJbleBasi CUCTeMa BO3MOXKHO 3aMellleHa OJTHUM WU OoJiee ueM OJHUM
3aMeCTUTEJIEM, HE3aBUCHUMO BBIOPAHHBIM U3 TAJIOTE€HA, SOZR9, SOZNR9R10, OH,
C 4
BO3MOXHO JOMOJHUTENBHO 3aMellieH C | _gaIKOKCH U BO3MOXHO BKJIIOUAET KapOOHMII,
CMEXHBIN C KUCIIOPOJOM, U TA€ YKA3aHHBIN AJIKWJI BO3MOKHO JTOMOJIHUTEIBHO 3aMEIIEH
rUAPOKCHU WM C| _¢aJIKOKCH, U TI€ YKa3aHHBIE AJIKWI UJIM AJTKOKCH BO3MOKHO BKIIFOYAIOT
KapOOHWII, CMEXHBIN C KUCIOPOJIOM, UIIH B JTIOOOM MOJIOKEHUU B AJIKUIIE;

ankuna, C; _;ankokcu, CN, CONR2R3, NR2COR? u COR3; IJIe YKa3aHHbIA aJTKOKCH

R!? MpeJICTaBIIsIeT COOOM BOAOPO WM FAJIOTE€H, UK YTJIEPOI, BO3MOXKHO 3aMEIIeHHbIN
OHUM-TPEMSI aTOMaMH TaJIOTeHa;

B KQXJOM CJIy4ae, R2, R3, R4, R’ , R6, R? u R'Y nesaBucumo MIPEICTABIISIOT COOOM
BoJ0opoJ, C;_gankui uin C; _¢alIKOKCH, IIe YKa3aHHbIN aTKOKCH BO3MOKHO BKIIIOUAET
KapOOHWII, CMEXHBIN C KUCTIOPOJIOM, TJIe YKa3aHHBINM aJIKUIT BO3MOXKHO JIOTIOJIHUTEIHHO
3amelteH ranoreHom, C, _gankokcu, CHO, C, _cankanounom, OH, CONR’R® u NR’COR3;

WM KaXxaas rpyrira NR’R?, NR*R> u NR°R'? uezaBucumo npeacTaBiseT codoi 5-7-
YJIEHHOE HACBIIIEHHOE a3alMKINYeCKOe KOJIbIl0, BO3MOXKHO BKJIIOYAIOIIEe OJIUH
JIOTIOJTHUTENIbHBIN reTepoaToM, BeIOpaHHbId u3 O, S u NR'!, re YKa3aHHOE KOJIbLO
BO3MOYXHO JONOJHUTENBHO 3aMelleHOo rajoresoM, C; _gankokceu, CHO, C,_gsankaHounom,
OH, CONR'R® u NR’COR?,

B KQXJOM CJIy4dae, R7, R® u R nezaBucumo MIPEICTABIISIOT COOOM BOAOPOI U
C, _,aJIKWII, WJIK TpyIIIa NRR® MIPEACTaBIISICT COOOM 5-7-UJIeHHOE HACHIIIIEHHOE
A3a1UKIIMYECKOE KOJIbLO, BO3MOKHO BKJIIOYAIOIIEE OJIMH TOIOJHUTEIbHBIN F€TePOaTOM,
BeIOpaHHBIN 13 O, S u NR!!

1 ero ¢apManeBTHIECKU TTpUeMIIEMbIE COJIH;

MIPU YCIOBUM, UTO coeauHenus 1-f-D-pubodypanosui-2-okconupposol3,2-d]
nupumuuH-4(3H,5H)-troHn, 1-(2,3,5-Tpu-0O-6en3omi- 1-B-D-pubodypanosun)-2-
okconuppoo[3,2-blnupumuaun-4(3H,5H)-tuoH u 5,7-numepkanto-1,4,6-TpuazauHacH
WCKITFOUCHBI U3 00beMa 3alllUTHI.

Coenunenus popmyiisl (I) MOTYT CyIIeCTBOBAaTh B 9HAHTUOMEPHBIX (popmax. Crnemyer
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INOHUMATh, YTO BCE SIHAHTHUOMEPBI, TMACTEPEOMEPDI, palleMaTbl, TAYTOMEPHI U UX CMECU
BKJIFOUEHBI B 00bEM M300pETEHUS.

Coenunenust Gopmyiisl (I) MOTYT cyliecTBOBAaTh B TayTOMepHBIX hopMax. Bee Takue
TayTOMEPbI U CMECH TAyTOMEPOB BKJIIOUEHBI B 00BEM HACTOSIIIETO U300PETEHMUSL.

Ecnu He yka3aHo uHaue, TepMUH «C|_gaJIKWII», HA KOTOPBIN 3/1€Ch CChUIAIOTCS, O3HAYAET
AJKWJIbHYIO TPYIIILY C IPSIMOMN WIIM Pa3BETBIIEHHOM LIEMbIO, UMEIONIYIO0 OT 1 10 6 aTOMOB
yraepoaa. IlpuMepsl TakuX rpynn BKIIOYAIOT METHUIL, 3TWI, |-ponui, H-OyTuIl, u30-0yTui,
TPEeT-OyTUJI, IEHTUII U TEKCUII, HO He OrpaHu4eHbl UMU. TepMuH «C; _;alKuil» cieayeT
MHTEPIPETUPOBATH AHAJIOTUUHBIM O0OpA30M.

Ecnu He yka3ano uHaue, TepMuH «C, _;alIKWIIEH», HA KOTOPbIN 3[1€Ch CChUIAIOTCS,
O3HAYaeT aJKWIbHYIO I'PYIITY C IPSMOM WM PA3BETBIIEHHON 1IETIHI0, UMEIOIIYI0 OT 1 10 7
ATOMOB yTJIepO/a, UMEIOIIYIO JIBe CBOOOHBIE BaJIECHTHOCTHU. [IpuMephl TakuX rpymmn
BKJIIOYAIOT METUJIEH, 3TUJIEH, IIPOIUJIEH, TEKCAMETHIIEH U 3TUIIATUJIEH, HO HE OTPAHUUYEHBI
uMH. TepmuH «C|_3;aJIKWIIEH» CIIeAyeT MHTEPIPETUPOBATh AHATIOTMYHBIM 00pa30M.

Ecnu He ykazano unaue, TepMuH «C|_gaIKOKCH», HA KOTOPBIH 3/1€Ch CChIJIAIOTCH,
03HayaeT aJIKOKCH IPYIIY C MPSMOMN MM pa3BETBICHHOMN LIENbIO, UMEIOIIYIO OT 1 10 6
aToMOB yriiepoaa. [IpuMepsl Takux rpynn BKIOYAIOT METOKCH, TOKCH, 1-ITPOMOKCH, 2-
MPOIIOKCH (M30-TIPOIMOKCH), TPET-OyTOKCH U IIEHTOKCH, HO HE OTPaHUYEHbI UMU. TepMUH
«Cy _;alIKOKCH» CIIeIyeT UHTEPIIPETUPOBATh AHAJIOTUYHBIM 00pa30M.

Ecmu He ykazano nHaue, TepMuH «C, _calIKaHOWI», HA KOTOPBIN 3[IECh CCHUIAIOTCS,
O3HaYaeT aJKWIbHYIO I'PYIITY C IPSMOM WM Pa3BETBIIEHHOM LIENbI0, UMEIOIIYI0 OT 1 10 5
ATOMOB yIJIepo/ia C BO3MOKHBIM PAacloI0KeHUEM KapOOHUIbHOW I'PYIIIbI HA alIKUIIbHON
rpynmne. [Tpumepsl Takux TPyl BKIIOYAIOT alleTUl, IPOIMUOHUIT M TMBAJIOWII, HO HE
Or'paHUYEHBI UMHU.

Ecmu He yka3aHO WHAYe, TEPMUH «TaJIOTeH», HA KOTOPBII 371€Ch CChIJIAIOTCS, O3HAUAET
dbTopo, x10p0o, OpoMO U oI10.

[TpumMepbl HACHIILIEHHOT' O WIIM YACTUYHO HEHACBIIIEHHOTO 3-7-4JI€HHOI'0 KOJIbLA,
BO3MOHO BKJIIOUAIOUIETO OJIMH WM JBa reTepoaToma, He3aBUCMMO BbIOpaHHbIX U3 O, N
U S, ¥ BO3BMOKHO BKJIIOYAIOIIETO KapOOHUIIbHYIO TPYIIITY, BKJIIOUAIOT LMKIIONPOIaH,
UKJIOTIEHTAH, IUKJIOTEeKCaH, IIMKJIOTeKCEH, IMKJIONIEHTAHOH, TeTpa TuapodypaH,
MMPPOJIUINH, TUIEPUINH, TETPATUIPOINUPUINH, MOP(OIMHM, TUTIEPA3HUH, TUPPOTIUIUHOH U
MUIIEPUIMHOH, HO HE OI'PAHUYEHBI UMHU.

[Tpumepbl MOHOLMKIIMYECKOM UK OUIUKIIMYECKON TeTepoapOMaTUIECKOM KOIbIEBON
CTPYKTYPBI, coaepskaliei 1-3 rerepoaToMa, He3aBUCUMO BbIOpaHHBIX U3 O, N u S,
BKJIIOYAIOT (pypaH, THO(DEH, MUPPOJI, OKCA30J1, U30KCA30J1, TUA30J1, UMUIA30]1, TUPA30JL,
TPpHUA30J1, TETPA30J1, MUPUANH, TMPA3UH, MUPUMUANH, TMPUAA3UH, OeH30(ypaH, UHAOII,
W30UH0J U OEH3UMUAA30]1, HO HE OTPAHUYEHBI UMHU.

[Tpumeps! 5-7-4IEHHOTO HACBIIIEHHOTO a3alUKJINYECKOT0 KOJIbla, BO3MOXHO
BKJTIOUAIOIIEr0 OJIMH JIOTIOTHUTEIBHBIN TeTepoaToM, BEIOpaHHbIi 13 O, S u NR !,
BKJIIOUAIOT MUPPOJIUINH, TUTIEPUIUH, TUITEPA3UH, MOPGOIUMH U THOMOP(]OIIMH, HO HE
Or'paHUYEHBI UMU.

B onpenenennu L, «C; _;ankuiieH; BO3MOXHO BKIIIOUAIOLINNA T€TepOaTOM, BBIOpAHHBIN U3

O, S(O), u NR6; IJI€ YKa3aHHBIN AJIKUJIEH BO3MOXKHO BKITIOUAET OJIHY WJIM JBE JBONUHbBIE
CBSI3U YTJIEPOJI-yTIIEPOI» OXBATHIBAET CTPYKTYPY HACHIIIIEHHOM UM HEHACBIIIIEHHOMN MPsIMOM
WM pa3BETBIICHHOM IIeNM U3 1-7 aTOMOB yTIiepo/ia, UMErolel 1Be CBOOOIHbIC BaJICHTHOCTH,
B KOTOPOM 00BIE IBa aTOMa YTIJIepOJia, CBI3aHHBIX OJWHOYHBIMH CBSI3SIMU, BO3MOKHO

pazaenensl O, S uim NR®. JlanHoOe ompeneieHne, TaKUM 00pa3oM, BKITIOUAET, HAIpUMeED,
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METUJIEH, STUJIEH, IPOIUJIEH, FTeKcaMeTHIIeH, aTuiatuieH, -CH,=CH,-, -CH,CH=CH-CH,-, -
CH(CH;)=CH,-, -CH,=CH,-CH,0- -CH,0-, -CH,CH,0-CH,-, -CH,CH,0-CH,-CH,-, -
CH,CH,S-1 -CH,CH,NR®-.

B oxHoM Bormiomesnd R MpeJICTaBIsIeT COOOM BOTOPOI.

B npyrom Bomtomenuun X npencrasisieT coboti S, u Y npeacrasisier cooot O.

B emie ogHoM Apyrom BorutoieHuu Y MipeAcTaBiseT coboit S, u X mpeactaBisieT cooom
O.

B emie onHOM apyrom BoOIUIONIEHHH L mpencTaBisieT coooil mpsMYIO CBSI3b WK
npeacrasisger codoit C _;alKuiieH, BO3MOXHO BKIIOUAIOUIUI IeTepoaToOM, BBIOPAHHBIN U3

O, S(O), u NR6, IJI€ YKa3aHHbBIN aJIKUJIEH BO3MOXKHO BKITIOYAET OJTHY WJIM JBE ABONHBIE
CBSI3U YTJIEPOI-YTIIEPO/I, M TJIe YKa3aHHBIM aJIKUIICH BO3MOXKHO 3aMEIIeH OJTHUM UM OoJiee
YeM OJHHUM 3aMeCTUTeNIeM, He3aBUCUMO BbIOpaHHbIM U3 OH, C, _cankokcw, ranorexa, CN
1 NR*R5.

B ermie otHOM ApyroM BOILIOMIEHHH L mpencTaBisieT co0oil mMpsSIMYIO CBSI3b WITH
npeactasiser coboit C, _;alKuieH, BO3MOXKHO 3aMEIIeHHbINM OJHUM WK O0Jiee YeM OJTHUM

3aMecTUTeNeM, He3aBUcMMO BbIOpaHHbIM U3 OH, C, _gankokcy, ramoreHa, CN u NRR’.

B ermie oqHOM ApyroM BOILIONIEHHH L mpencTaBisieT coO0il MpsSIMYIO CBSI3b WITH
npeactasiseT codoit C, _;alKuiieH, BO3MOXKHO 3aMEIIeHHbINM OJHUM WK O0Jiee YeM OJTHUM
C| _¢aIIKOKCH.

B emie omHOM ApyroM BOILIOMIEHNH L mpencTaBisieT co00it MpsSIMYIO CBSI3b WITH
npeacrasiser codoit C _3alKuieH, I/1e yKa3aHHbIN aJIKWIEH BO3MOKHO 3aMEIlEeH OJHUM
uim 6oJiee YeM OJJHUM 3aMEeCTHUTENeM, He3aBUCMMO BblOpaHHbIM U3 OH, C; _gankokcn,

rajgorena, CN u NR“R’.

B eme ognom apyrom Borutoienuu L nipeacrasiser coboit C; _saakuieH, re yKa3aHHbIN
AJIKWJIEH BO3MOKHO 3aMellleH OJHUM WK 6oJiee yeM ogHUM C; _aJIKOKCH.

B ermie oqHOM ApyroM BOILIOMIEHHH L mpencTaBisieT coO00i MpsSMYIO CBSI3b WITH
MpeICTaBIIsIeT cOOO0M BO3MOXKHO 3aMeleHHbIN MeTuieH (-CH;-).

B enie onHoM apyrom BoOIUIONIEHHH L mpencTaBisieT coooil MpsMYIO CBSI3b UK
MpeACTaBIsgeT co00i BO3MOXKHO 3aMelieHHbIN 3TuiieH (-CH,CH,-).

B erte oHOM ApyroM BorutomeHnd R mpencrasisier co6oit HACHIIIEHHOE HITH YACTUIHO
HEHACBIIIEHHOE 3-7-4JIEHHOE KOJIbII0, BO3MOXKHO BKIIOYAIOIIIEE OJIUH WIIM JIBA TeTepoaToMa,
He3aBUCUMO BbIOpaHHBIX U3 O, N U S, 1 BOBMOXHO BKITIOUarolee KapOOHWIBHYIO T'PYIITY,
I7I€ YKa3aHHOE KOJIbIO BO3MOXKHO 3aMEIIEHO OJIMHUM HMIIM 00JjIee YeM OJHUM 3aMECTUTEIIEM,
HE3aBUCUMO BBIOPAHHBIM U3 rajoreHa, SOZR9, SOZNR9R10, OH, C, _gankuna, C;_gaJIKOKCH,
CN, CONR2R3, NR2COR? u COR3, IJI€ YKa3aHHBIA AJIKOKCU BO3MOXHO JOMOJHUTEIILHO
3amenieH C|_gaJIKOKCH, U 1€ YKa3aHHbBINA aJIKWJI BO3MOKHO JOIIOJIHUTEIBHO 3aMELICH
ruapokck uin Cy _galIKOKCH.

B erme ofHOM ApyroM BoIUIomeHn: R mpencrasisier co60it HaChIIEHHOE HITH YaCTUIHO
HEHACBIIIEHHOE 3-7-4JIEHHOE KOJIbII0, BO3MOXKHO BK/IIOYAIOIIIEE OJIUH WIIM JIBA TeTepoaToMa,
He3aBUCUMO BbIOpaHHBIX U3 O, N U S, 1 BO3BMOXHO BKJIIOUarolee KapOOHWIbHYIO TPYIIY,
7€ YKa3aHHOE KOJIbIO BO3MOXKHO 3aMEIEHO OJTHUM WIIM 0OJIee YeM OJTHUM 3aMECTUTEIIEM,
HE3aBUCUMO BBIOpAaHHBIM U3 rajiorena, Cy _gankuiaa u C;_¢aJIKOKCH, IJIe YKa3aHHbIN aJTKOKCU
BO3MOXHO JOMOJIHUTENBHO 3aMelleH C;_¢aJKOKCH.

B erme ogHOM ApyroM Borwtomennd R mpencrasiser co6oit apoMaTHUECKYIO KOIBLEBYIO
cUCTeMy, BBIOpaHHYIO U3 QeHuna, oudenuna, HahTuia, Ui MOHOIMKIMYECKYIO WA
OMIMKJIMYECKYIO FeTepoapoOMaTHUIECKYIO KOJIBIEBYIO CTPYKTYpPY, coaepxkariyro 1-3
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rerepoaToMa, He3aBUCMMO BeIOpaHHBIX U3 O, N U S, rie ykazaHHOE apOMaTHYECKOe KOJIbIO
BO3MOKHO 3aMEIIEHO OJHUM WK 00JIee YeM OJHUM 3aMECTUTENIEM, HE3aBUCUMO
BBIOpAHHBIM U3 TajIOreHa, SOzRg, SOZNRgRIO, OH, C, _;ankuna, C,_gankokcu, CN,
CONR2R3, NR’COR? u COR3, IIc YKa3aHHBIA AJIKOKCU BO3MOXHO JOIIOJIHUTEIILHO
3amenieH C|_gaIKOKCH, U TJIe YKA3aHHBINM aJIKWUJI BO3MOXKHO JOMOJHUTEIHHO 3aMEIIeH
ruapoKcu uim Cy _gaJIKOKCH.

B emie onHOM pyroM BOILIOIEHUH R! MPEJCTABIISIET COOOM apOMATHUYECKYIO KOJIbLEBYIO
crcTeMy, BRIOpaHHYIO U3 (peHma, Ondenuna, HadTuia, Wid MATH- WIF [IeCTUWICHHOE
reTepoapoMaTHIeckoe Koblo, cojiepxkariiee 1-3 rerepoaToma, HE3aBUCUMO BHIOPAHHBIX U3
O, N u S, riae ykazaHHOE apOMaTHUYECKOE KOIbIO BO3MOXKHO 3aMEIEHO OJTHUM WA 0oJiee
YeM OJIHMM 3aMECTUTENIEM, HE3aBUCUMO BbIOpPAHHBIM U3 rajoreHa, C, _qaJIkuna u
C; .aJIKOKCH, TJI€ YKa3aHHBIN aJJKOKCH BO3MOKHO JOMOJHUTENBHO 3aMelleH C;_gaIKOKCH.

B ermie onHOM IpyroM BOILIOIEHUH R! MPEJCTaBIIsIET COOOM BO3ZMOKHO 3aMEIleHHBIN
benu.

B ermie onrHOM pyroM BOILIOIIEHUH R! MPEJCTaBIIsIET COOOM BO3ZMOKHO 3aMEIlIEeHHBII
MU PUTAIT.

B emie ogqnom apyrom Borutotenuu L ipeacrasiser codoit C, _,alkuiieH, u R!
npesncrasiser cooori H.

B emte onHoM apyrom BoIuIoleHrd L mpenctaBiisieT co6oil BO3MOYKHO 3aMEIICHHbIM
C, _;ankumeH, u R! MPEJICTABIISIET COOOM HACBIIIIEHHOE WUJIM YaCTUYHO HEHACHIIIeHHOe 3-7-
YJICHHOE KOJIBI[0, BO3MOKHO BKITIOUAIOIIEE OJIMH MJIM JIBA reTepoaToMa, He3aBUCUMO
BeIOpaHHBIX U3 O, N 1 S, 1 BO3MOKHO BKJIIOYAIOIIEe KapOOHUIBbHYIO TPYIIITY, T/e
YKa3aHHOE KOJIbIIO BO3MOYKHO 3aMEIICHO OJHUM WJIM O0Jiee YeM OHUM 3aMECTUTEIIEM,
HE3aBUCUMO BBIOPAHHBIM U3 rajoreHa, SOZR9, SOZNR9R10, OH, C, _gankuna, C,_gaakoxcH,
CN, CONR2R3, NR2COR3 u COR3, rJIe YKa3aHHbBIN aJIKOKCH BO3MOYXHO JOIOJHUTEIBHO
3amelteH C;_galIKOKCH, U i€ YKa3aHHBIN AJIKWII BO3MOKHO JOTOJIHUTEIIBHO 3aMEIIEeH
rUIPOKCH UK C; _gaIKOKCH.

B emie onHoM apyrom BoruiomieHrd L mpenctaBiisieT co6oil BO3MOYKHO 3aMEIICHHbIM
C, _;QJIKWIIEH, U R! MPEeCTaBIIsIeT COOOM HACBIIIIEHHOE WJIM YaCTUYHO HEeHACHIIEHHOe 3-7-
YJICHHOE KOJIBI[0, BO3MOKHO BKITIOUAIOIIEE OJIMH MJIM JIBAa reTepoaToMa, He3aBUCUMO
BeIOpaHHBIX U3 O, N 1 S, 1 BO3MOKHO BKJIIOYAIOIIee KapOOHUIBbHYIO TPYIIITY, T/e
YKa3aHHOE KOJIbIIO BO3MOYKHO 3aMEIICHO OJHUM UJIM O0Jiee YeM OHUM 3aMECTUTEIIEM,
HE3aBUCUMO BBIOpAaHHBIM U3 rajiorena, C; _sankuna u C;_gaJIKOKCH, i€ YKa3aHHbBIN AJIKOKCH
BO3MOXHO JOMOJIHUTENBHO 3aMelleH C;_¢aJKOKCH.

B emie onHoM apyrom BorutomieHrd L mpenctaBiisieT co6oil BO3MOYKHO 3aMEIICHHbIM

C, _;aJKuieH, u R! nmpexcrasisier co60it apOMaTUYECKYIO KOIBLEBYIO CUCTEMY, BHIOPAHHYIO
u3 (enumna, oudennna, HapTUIIA, UITH MTATH- WM HIECTUUIICHHOT'O TeTepOapoOMaTUUECKOTO
KOJIbIIA, cojieprkaliero 1-3 rerepoaroMa, He3aBUCUMO BbIOpaHHBIX U3 O, N u S; e
yKa3aHHOE apOMaTUUECKOE KOJIbLIO BO3MOXHO 3aMEIIIeHO OJHUM WIJIM O0Jiee YeM OJHUM
3aMEeCTUTEJIEM, HE3aBUCHMO BBIOPAHHBIM U3 TAJIOTE€HA, SOZR9, SOZNRgRIO, OH,
C 6
BO3MO’KHO JOMOJIHUTENBHO 3aMellleH C;_gaJIKOKCH, U IJIe YKa3aHHbIN aJIKUI BO3MOXKHO
JTOTIOJTHUTENIBHO 3aMeIIeH TuAPOKCH Ui C _calIKOKCH.

B emie onHoM apyrom BorutonieHrd L mpenctaBiisieT co6oil BO3MOYKHO 3aMEIICHHbIM

ankuna, C,_gankokcu, CN, CONR2R3, NR2COR? u COR3, TJI€ YKa3aHHBINA AJIKOKCH

C, _;ankuneH, u R! npencrasnsier co6oit apOMaTHUECKYIO KOJIbLEBYIO CUCTEMY, BHIOPAHHYIO
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u3 (enumna, oudennna, HapTUIIA, UK MTATH- WM HIECTUUIICHHOT'O TeTepOapoOMaTHUECKOTO
KOJIbLia, coepxkaliero 1-3 rerepoatomMa, He3aBUCUMO BbIOpaHHBIX U3 O, N u S, rioe
yKa3aHHOE apOMaTHUECKOEe KOJIbIIO BO3MOKHO 3aMEIIeHO OJTHUM UM OoJiee UeM OJTHUM
3aMeCTUTENIEM, HE3aBUCUMO BbIOPAHHBIM M3 rayorena, C;_gankuina u C;_galKOKCH, IIe
YKa3aHHBIN AJTKOKCH BO3MOKHO JOMOJHUTENBHO 3aMelleH C; _¢aKOKCH.

B emie ogqHoM Apyrom BorutomeHuu X mpeacTasiseT coboii S, Y npeacrasiser coboit O,
L npexacrasisieT coO0i BOZMOXKHO 3aMelleHHbIN C; _3aIKUIIeH, U R! MpeCTaBIIsIeT coOo
BO3MOYHO 3aMeIIeHHBIN (PeHUT.

B emie ogqaoMm apyrom BorutomieHuu X mpeacTasiseT coboii S, Y npeacrasiser coboit O,

L npexacrasisier coO0i BOZMOXKHO 3aMelleHHbIN C; _3aIKUIIeH, U R! MpeCTaBIsIeT coOo
BO3MO’KHO 3aMEIIEHHBIN TUPUIUIL.

B emie onHOM apyrom BOIUIOIIEHHH X MpecTaBiseT codoit S, Y npeacrasisieT coooit O,
L npencrasinsier coboit C; _sankuiieH, 3aMelieHHbId C; _qaJIKOKCH, U R! MpeCTaBIIsIeT COOOM
BOJIOPO/I.

KoHkpeTHbIe cCOeTMHEHUs IO TaHHOMY U300pETEHHIO BKIIFOYAIOT;

1-0yTun-2-tuokco-1,2,3,5-rerparuapo-nuppoiio[ 3,2-d ] mupuMuiuH-4-0H;

1-u300yTHII-2-THOKCO- 1,2,3,5-TeTparuapo-nupposo|3,2-d| nupuMuuH-4-oH;

1-(mupuauH-2-UIMETHN )-2-TUOKCO-1,2,3,5-TeTparuapo-muppono[3,2-d|nupuMuIMH-4-OH;

1-(2-pTop-6en3un)-2-truokco-1,2,3,5-rerparuapo-nupporio[ 3,2-d | mupumMuMH-4-0H;

1-[2-(2-METOKCHUATOKCH)-3-ITPOIMOKCUOEH3UIT|-2-THOKCO-1,2,3,5-TeTparuapo-nupposio| 3,2-
d]nupumMuInH-4-0H;

1-(6-3TOKCU-TIMPUJIMH-2-UIMETUIT)-2-TUOKCO- 1,2,3,5-TeTparuapo-nuppoJio[ 3,2-d]
MMUPUMUIUH-4-0H;

1-nunepuIvH-3-UIMeTWI-2-TUOKCO- 1,2,3,5-TeTparuapo-nupposio[ 3,2-dmupumMuanH-4-oH;

1-0yTun-4-tuokco-1,3,4,5-rerparunpo-2H-nuppo:no[3,2-d|mupuMuIMH-2-0H;

1-(2-U30MPOMOKCUITHI )-2-TUOKCO-1,2,3,5-TeTparuapo-nupposio[3,2-d] mipumMunH-4-oH;

1-(2-MEeTOKCHU-2-METUIIITPOITII)-2-THOKCO- 1,2,3,5-TeTparuapo-nuppoJio[ 3,2-d]
MUPUMUINH-4-0H;

1-(2-3TOKCU-2-METUIIITPONUI)-2-TUOKCO-1,2,3,5-TeTparuapo-nuppoo| 3,2-d | nupumMu iuH-4-
OH;

1-(munepuaMH-4-uIMeTU)-2-THOKCO- 1,2,3,5-TeTparuapo-nuppodo| 3,2-dJnupuMuaina-4-
OH;

1-[(I-meTunnunepuanH-3-ui)MeTuiI]-2-Tuokco- 1,2,3,5-rerparuapo-nupposio[3,2-d]
MUPUMUIUH-4-0H;

1-[2-Tunpokcu-2-(4-MeTOKCUPEHUIT)ITUIT]|-2-THOKCO- 1,2,3,5-TeTparuapo-nupposio[ 3,2-d]
MUPUMUIUH-4-0H;

1-(2-meTokcubeH3mIT)-2-THOKCO- 1,2,3,5-TeTparuapo-nupposo| 3,2-d | mupumMuanH-4-oH;

1-(3-MeTOoKCcHMOeH3MIT)-2-TUOKCO-1,2,3,5-TeTparuapo-nupposio[3,2-d | mupuMuauH-4-0H;

1-(2,4-numMeToKCUOEH3MIT)-2-TUOKCO- 1,2,3,5-TeTparuapo-nuppoJo[3,2-dJmnupuMuinH-4-oH;

1-[(3-xnmopnupuIvH-2-U1)MeTuI |-2-THOKCO-1,2,3,5-TeTparuapo-nuppoiio[3,2-d]
MUPUMUIUH-4-0H;

1-{[3-(2-3TOKCUITOKCU)ITUPUIUH-2- U ]METUII }-2-TUOKCO-1,2,3,5-TeTparuapo-nupponol3,2-
dJmupumMuauH-4-0H;

1-[(6-0kcO-1,6-TUrUaAPONUPUIUH-2-UT)METUI]-2-THOKCO-1,2,3,5-TeTparuapo-nuppodio[3,2-
d]nupumMuInH-4-0H;

1-(1H-unnon-3-unmerun)-2-tuokco- 1,2,3,5-rerparuapo-nuppodio|3,2-dJnupuMuinH-4-oH;

1-(1H-6eH3uMn1a3071-2-UIMeTH)-2-TuoKco- 1,2,3,5-trerparuapo-nupposio| 3,2-d]
MUPUMUINH-4-O0H;

Crp.: 13



10

15

20

25

30

35

40

45

50

RU 2409578 C2

1-[(5-xnop-1 H-ungomn-2-un)Metui]-2-tuokco- 1,2,3,5-terparuipo-nuppoJio[3,2-a]
MMUPUMUIUH-4-0H;

1-[(5-bTop-1H-ura0m-2-um)merun]-2-tuokco-1,2,3,5-reTparuapo-muppoiio[ 3,2-d]
MUPUMUIUH-4-O0H;

1-(1H-unp0n-6-unmetun)-2-tuokco- 1,2,3,5-rerparuapo-nuppodio|3,2-dJnupuMuinH-4-oH;

1-(1H-unp073-5-unmeTun)-2-tuokco-1,2,3,5-rerparuapo-nupposo[ 3,2-d | mupumMuiH-4-oH;

1-[(5-bTop-1H-ura0m-3-um)merui]-2-tuokco-1,2,3,5-rerparuapo-muppoiio[ 3,2-d]
MMUPUMUIUH-4-0H;

1(1H-umua3051-5-unmMeTrn)-2-Tuokco-1,2,3,5-rerparuipo-nuppoJio[ 3,2-a|nupumMuiuH-4-
OH;

1(1H-umua305-2-unmMeTrn)-2-Tuokco-1,2,3,5-rerparuapo-nuppoJio| 3,2-dJnupumuns-4-
OH;

1-[(5-xm0op-1H-06eH3uMu1a3071-2-u1)MeTHIT |-2-THOKCO- 1,2,3,5-TeTparuapo-nuppo:ao[3,2-d]
MMUPUMUIUH-4-0H;

1-[(4,5-mumeTtun- 1 H-Gen3umuaa3on-2-uin)Metui|-2-Tuokco-1,2,3,5-teTparuapo-
mppono[3,2-d|nupuMuIMH-4-0H;

7-6poM-1-u300yTUII-2-THOKCO-1,2,3,5-TeTparuapo-nuppoiio|3,2-d | nupuMuanH-4-0H; U

1-(3-xnopdenun)-2-tuokco-1,2,3,5-rerparuapo-nuppoiio| 3,2-d mupumMuauH-4-0H

1 ux ¢apMaleBTUIECKU TPUEMIIEMbIE COJIH.

JpyryuM acieKToM IaHHOTO U300pETEHUs SIBIIETCS IPUMEHEHUE HOBBIX COEIMHEHUI
dbopmysl (I) B kauecTBe JIEKAPCTBEHHOTO CPE/ICTBA.

JpyruM acekToM JTaHHOTO U300PETEHUs SIBJISIETCS TPUMEHEHUE COeTMHEHUS
dbopmysl (I) unu ero papmManeBTUYECKU TPUEMIIEMOM COJTU B U3TOTOBIIEHUU
JIEKAPCTBEHHOT'O CPEJICTBA JIsI JICUSHUS WM TPO(PUIAKTUKY 3200IEBaHUI WIU COCTOSTHUIA,
MPU KOTOPBIX UHruOMpoBaHue pepmenta MITO siBisieTcs MOIe3HBIM.

CornacHo Apyromy acnekTy JaHHOTO U300peTeHUs IPEATIOKEHO TPUMEHEHHE
coemunenust popmysl (1) unm ero papmaneBTUIECKU TPUEMIIEMOI COJTM B U3TOTOBIICHUU
JIEKapCTBEHHOT'O CPEJICTBA ISl JISYSHHUS WITH MTPOPUITAKTUKN HEHPOBOCTIAIUTEIHHBIX
PACCTPOWCTB, CEPAEUHO-COCYAUCTHIX ATEPOCKIEPOTUUECKUX PACCTPOMCTB U
ATEPOCKIIEPOTHUECKUX PACCTPOMCTB COCYIOB MO3Ta, 3a00JIeBaHUSI TepUPEPUIECKUX apTEPHii
U peCIMpaTOPHBIX 3a00JIEBAHUM, TAKMX KaK XPOHUYECKAsT OOCTPYKTHUBHAS OO0JIE3Hb JIETKHUX.

CornacHo ele 0THOMY JpPyroMy aclieKTy HaCTOSIIEro U300peTeHus MPEAJIOKEHO
npuMeHeHue coeuHeHus hopmysl (I) wim ero gpapManeBTHUECKH TTPUEMIIEMOM COJIH B
W3TOTOBJICHWH JIEKAPCTBEHHOTO CPEACTBA IS JICYSHUST W TTPOPUIIAKTUKH PACCETHHOTO
ckiiepo3a. JleueHne MOXKeT BKIIIOYATh 3aMeIJIEHUE MPOT PECCUPOBAHUS 3a00JIEBaHUS.

CornacHo ele 0THOMY JPyroMy aclieKTy HaCTOSIIIEro U300peTeHus PEAJIOKEHO
npuMeHeHue coeuHeHus hopmysl (I) uim ero gpapManeBTHUECKH TTPUEMIIEMOM COJIH B
W3TOTOBJICHWH JIEKAPCTBEHHOT'O CPEACTBA JIJIs JICYSHUST WK TTPOPUIAKTHUKH aTEPOCKIIEPO3a
IyTEM NPEeyNPEeXIECHUS U/WUIM CHUKEHUSI 00PAa30BAHUSI HOBBIX ATEPOCKIEPOTUUECKUX
MOPAXKEHUH UK OJISIIIEK W/UIIK MYyTEeM MPEAYTPEXACHUS UIU 3aMEJICHUS] pa3BUTHS
CYIIECTBYIOIIUX MOPAXKEHUN U OJISIIEK.

CornacHo ele 0THOMY IPYTroMy acleKTy HACTOSIIEro u300peTeHus MPeasioKeHO
npuMeHeHue coeuaeHus hopmysl (I) uimm ero gpapManeBTHUECKH TTPUEMIIEMOM COJIH B
W3TOTOBJICHWH JIEKAPCTBEHHOT'O CPEACTBA JIJIs JICUSHUST WM TTPOPUIAKTHUKH aTEPOCKIIEPO3a
IyTEM U3MEHEHUS COCTaBa OJISIILIEK 1711 CHU)KEHUS PUCKA OTPhIBA OJIAIIEK U
aTepOTPOMOOTUUECKUX OCIOKHEHU.

CornacHo ele 0THOMY JPYyTroMYy acleKTy HACTOSIIEro u300peTeHus MPeasIoKeHO
npuMeHeHue coenuHenus Gopmyisl (I) wim ero gpapManeBTUUECKH TPUEMIIEMOL COJIU B
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W3TOTOBJICHUH JIEKAPCTBEHHOTO CPEACTBA IS JICUSHUS WM TTPOPUIIAKTUKH PECITUPATOPHBIX
PACCTPOMCTB, TAKUX KaK XpOHHUECKAst OOCTPYKTHUBHAS OOJIE3HD JIETKUX. JIeueHne MOKeT
BKJIIOUATh 3aMEICHUE TPOTPECCUPOBAHMUSI 3A00IEBAHUSL.

CornacHo TaHHOMY U300PETEHUIO TAKXKE MPEITIOKEH CIIOCO0 JIeUeHUS UM CHUKEHUS
pucka 3a00JIeBaHUI UM COCTOSTHUM, ITPU KOTOPBIX MHrMOUpoBanue ¢pepmenta MITO
SIBJISIETCSI TTOJIE3HBIM, BKJTIOUAIOIIUI BBEACHUE CYOBEKTY, CTpAAAIOIIeMy YKA3aHHBIM
3a00JIeBAHUEM WJIU COCTOSTHUEM WJIU MOJABEPIKEHHOMY PUCKY YKA3aHHOTO 3a00JIeBaHUS WU
COCTOSIHUS, TepaTleBTUYECKHU 3(PPEKTUBHOTO KOJIMYecTBa coequHeHust hopmytbl (1) umum ero
(dhapManeBTUYECKU TPUEMIIEMOM COJIH.

Kpome Toro, Takxe npemayioxkeH cnocod JeUeHUs WM CHUKEHUS PUCKA
HEUPOBOCHAIIUTEIBHBIX PACCTPONUCTB, CEPICUHO-COCYAUCTHIX ATEPOCKIEPOTUUECKUX
PACCTPOMUCTB U ATEPOCKIEPOTUUECKUX PACCTPONCTB COCY0B MO3ra WM 3a001eBaHUS
nepueprUUecKrX apTepuit, UM PeCIupaTOPHBIX 3a00JIEBAHUM, TAKUX KaK XPOHUYECKAs
00CTpyKTUBHAsI 00JIE3HB JIETKUX, Y CYOBEKTA, CTPAIAIONIETO YKa3aHHBIM 3a00JICBAHUEM WU
COCTOSTHUEM WJTU TIOABEPIKEHHOTO PUCKY YKA3aHHOTO 3a00JIEBAHUS UIIK COCTOSIHUS,
BKJTIOUYAIOIIUI BBEACHUE CYOBEKTY TepaneBTU4YeCKU 3(h(PEKTUBHOTO KOJIUUECTBA COSAUHEHUS
dhopmyibl (I) unmm ero papManeBTUUECKU ITPUEMIIEMOM COJIH.

Kpome Toro, Takke npemayioxkeH crocod JIeUeHUs WM CHUKEHUS PUCKA PACCESTHHOTO
CKJIEpO3a Y CyOBEeKTa, CTPAAAIOIIEr0 YKa3aHHBIM 3a00JIEBAHUEM UIIM COCTOSITHUEM UJIU
MOABEP)KEHHOTO PUCKY YKA3aHHOTO 3a00JIEBAHUS WM COCTOSTHUSI, BKITFOUAIOIIUI BBE/ICHHE
CyOBEKTY TeparneBTHIecKu 3(h(PEeKTUBHOTO KOIMUECTBa coearHeHus popmyisl (I) wmm ero
(dhapMaleBTUYECKU TPUEMIIEMOM COJIH.

Taxoke mpemyiokeH crnoco0 JeUeHus: WM CHUKEHHUS PUCKA aTEPOCKIIEPO3a IMyTeM
MPeAYNPEXACHUS W/UIU YMEHBIIEHUSI 00pa30BaHUS HOBBIX aTEPOCKIEPOTUUECKUX
MOPAXEHUN UK OJISIIEK W/WIIH TTyTeM TTPenyIPEexACHUS UK 3aMeJICHUs] pa3BUTHS
CYIIECTBYIOIIMX MOPAXKEHUI U OJIAIIEK y CYOBEKTa, CTPAIAIONIETO YKAa3aHHBIM
3a00JIEBAHUEM WJT COCTOSITHMEM WJTU TTOJIBEP)KEHHOT'0 PUCKY YKA3aHHOTO 3a00JIeBAHUS UIIH
COCTOSIHUSI, BKITIOUAOIIUI BBEICHUE CYOBEKTY TeparneBTudecku 3((HEeKTUBHOTO KOJIMYECTBA
coequHeHust hopmyisl (I) mmm ero papmareBTUYECKU ITPUEMIIEMOM COJIH.

Taxxe MpeaokeH Croco0 JISUSHUsT WM CHUKEHHUST PUCKA aTEPOCKIIEpO3a MyTeM
W3MEHEHUS COCTaBa OJISIIEK TaK, YTOOBI CHU3UTH PUCK OTPhIBA OJISIIEK U
aTepPOTPOMOOTHUYECKUX OCIIOKHEHMI Y CYObEKTa, CTPAJAIONIEr0 YKa3aHHBIM 3a00JI€BaHUEM
WJIK COCTOSTHUEM WJIM TIO/IBEPKEHHOTO PUCKY YKA3aHHOTO 3a00JIeBAHUS UITM COCTOSTHMUSI,
BKJTFOYATOIIHI BBEJICHHE CYOBEKTY TepaNeBTUUECKU 3(PPEKTUBHOTO KOIMIECTBA COETUHEHMUS
dbopmysl (I) wimu ero hapmManeBTUYECKH TPUEMIIEMOM COJIH.

B npyrowm acriekte JaHHOTO M300peTEHMS MPEIIOKEeHa (papMaleBTHUECKAst KOMITO3HUIIUS,
coJieprKalnasi TeparneBTHUecKH 3G QEeKTUBHOE KOJIMIeCTBO coeanHeHus popmyisl (I) wim ero
(hapManeBTUIECKU TTPUEMIIEMOM COJIM B CMeCH C (papManeBTUYECKU TPUEMIIEMbIM
aBIOBAHTOM, pa30aBUTEIIEM WIIM HOCUTEIIEM JIsi TPUMEHEHUS B JICUCHUN WU
npoduIIaKTUKe 3a00JIEBAHUN WM COCTOSIHUM, TIPU KOTOPBIX MHTMOMpOBaHUe (hepMeHTa
MIIO sBnsieTcs: NOJIE3HBIM.

B npyrom acrniekte naHHOTO U300peTeHUs peaioxkeHa GapMaueBTUYECKasi KOMITO3ULIMS,
coJiep Kalnasi TeparneBTHUeCKH 3GQEeKTUBHOE KOJIMIeCTBO coeauHeHus popmyisl (I) wm ero
(hapManeBTUIECKU TTPUEMIIEMOM COJIM B CMeCH € (papMaleBTUYECKU TPUEMIIEMbIM
aBIOBAHTOM, pa30aBUTENIEM WIIM HOCUTEIIEM JIsI TPUMEHEHUS B JICUSHUN WU
npouIakTHKe HEHPOBOCITAIIMTEILHBIX PACCTPOMCTB.

B npyrom acriekte naHHOTO U300peTeHUs peaioxkeHa GapmManeBTUIECKasi KOMITO3ULIMS,
cojiepxaliasi TepaneBTHUecky 3¢ (HeKTUBHOE KOJIMYeCTBO coeauHenus popmyis (I) wmm ero
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(hapManeBTUIECKH TTPUEMIIEMOM COJIM B CMeCH € (papMaleBTUIECKU TPUEMIIEMbIM
aJBIOBAHTOM, pa30aBUTEIIEM WIIM HOCUTEIIEM, [IJISl TPUMEHEHHUS B JICUEHUH WU
NpOoUIAKTUKE PACCEIHHOTO CKIIEp03a, CEPACUHO-COCYAUCTBIX aTEPOCKIEPOTHUECKUX
PAcCCTPOMCTB, ATEPOCKIEPOTUYECKUX PACCTPOMCTB COCYI0B MO3Tra, 3a00JIEBAHUS
nepudeprUuecKux apTepuil U peCIMpPaTOPHBIX PACCTPOMUCTB, TAKUX KaK XPOHUUECKAS
OOCTPYKTUBHASI OOJIE3HB JIETKUX.

B npyrom acriekte HacTosIEro U300 peTeHus mpeiiokeHa papMalneBTUIECKast
KOMITO3UILMSI, COZIeprKaIiasi TeparneBTudecku 3((HEeKTUBHOE KOJTUUECTBO COSTUHEHMS
dbopmybl (I) wiu ero papManeBTUUECKU TPUEMIIEMOM COJIM B CMECHU C (papMalieBTUUECKU
MPUEMJIEMBIM aBIOBAHTOM, pa30aBUTEIEM UM HOCUTENIEM, ISl TPUMEHEHUSI B JICYCHUU WU
npounakTUke aTepoCKIepo3a MyTeM MPeAyNpekICHUS WK YMEHBIIEHUST 00pa30BaHUs
HOBBIX AT€POCKJIEPOTUUECKUX TTOPAKEHUIN U/WIIH OJISIIEK W/WIIKM TyTEM TIPENyPEXISHUS UIH
3aMeIJIeHUs] PAa3BUTHS CYIIECTBYIOUIUX MTOPAXKEHUMN U OJISIIEK.

B npyrowm acriekte HacTOSIIETrO U300 pEeTEHUs MPeUIoKeHa hapManeBTUIECKAs]
KOMITO3UIUS, COIepIKaIlasi TeparneBTUuecky 3((HEeKTUBHOE KOJIMYECTBO COSAUHEHUS
dbopmybl (I) wiu ero papManeBTUUECKU TPUEMIIEMOM COJIM B CMECHU C (papMalieBTUUECKU
MIPUEMJIEMBIM aBIOBAHTOM, pa30aBUTEIEM UM HOCUTENIEM, ISl TPUMEHEHUSI B JICYCHUU WU
npouIakTUKe aTepoCKIepo3a MyTeM U3MEHEHUS cocTaBa OJIsIeK TaK, YTOObI CHU3UTH
PUCK OTpBIBA OJISIIIIEK U ATEPOCKIEPOTUUECKUX OCIOKHEHUM.

CoriacHO TaHHOMY U300pPETEHUIO JOMOJTHUTEIBHO MPEIIOKEH CITOCOO MOTyYeHUs
HOBBIX coeMHeHul Gopmybl (1) wim ux GpapManeBTHUECKH MPUEMIIEMOM COJIM, TAyTOMEPA,
SHAHTHOMEpA, TUacTepeoMepa UM paleMaTa, BKIIOYAIOUIUIA B3aUMOIEICTBUE COSTMHEHMSI

dhopmyisr (I1),

s
L \Rl
rae RY, R u L sBisioTcst TAKMMM, KaK onpeneneno B ¢popmyie (1), u R mpencrasmiser
coboit C;_calIKOKCH € KUCIIOPOJIOM B MPSIMO CBsI3U ¢ KapOoHUIIoM B hopmyie (1) ¢
AJIKOKCH, KaK oIpeleneHo Bolie, uii NH,;

¢ C|_6aJIKOKCUKapOOHUIM30TUOLIMAHATOM WU ¢ PEHUIKAPOOHUIM30TUOUMAHATOM, I1e
(dheHMITbHAS TPYIIITa BO3MOXKHO 3aMeIleHa OJTHOM Wi 0oJjIee YeM OTHOM IpyIIIoH,
HEe3aBUCUMO BbIOpaHHOM U3 C; _gankuna, ranorexa, C;_gankokcu, NO,, OH, CN,

C, _qanxkunaMuHo uim NH,; 1, rie HeoOX0AUMO, TPEBPALLIEHUE [TOTYYEHHOTO COEAUHEHUS
dbopmyibl (I) uimu ero Apyrou coiim B ero papManeBTUUECKU TPUEMIIEMYIO COJIb; UK
MpeBpalleHue MojayueHHOro coequHeHust popmyisl (1) B apyroe coenunenue ¢popmyisl (1);
1, KOTJ1a JKellaTeIbHO, ITPEBpalllecHUe MOIYUYEeHHOTO coeauHeHust popmysl (I) B ero

O TUYECKUI U30MEP.

B nannoMm croco6e coequnaenue opmysl (I1) u ankokcukapOOHWIN30THONMAHAT WU
(beHUITKapOOHUITU30THOLMAHAT PACTBOPSIOT WM CYCIIEHIUPYIOT B IOAXOISIIEM 0€3BOIHOM
OPraHUYEeCKOM PACTBOPUTEIIE, TAKOM KaK JIUXJIOPMETAH, U repeMeiinBatoT rnpu 0-30
rpajaycax, Halmpumep, Ipy TEMIIEpPATYyPE OKPYIKAIOIIEH Cpebl, TOKA PEaKLus He
3aKaHYMBAETCS, OOBIUHO B TeueHue 5-60 MUHYT, HO, €CJIM 3TO HEOOXOAUMO, B TEUEHHE HOYH.
[TpennoyTuTenbHO AIKOKCUKApOOHUIM30TUOLMAHAT MPEACTABIISIET COOOH
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3TOKCHKAapOOHWIIM30TUOIMAHAT, U (PeHUIIKapOOHMITU30 TUOIMAHAT MPEIITOUTUTEITEHO
MpeJcTaBisieT codoit Oen3omnu3otuonranart. [locne cranaapTHoit 00paboTKU
MPOMEXKYTOUHBIN MPOAYKT 3aTEM BO3MOXKHO OUMIIAIOT Iepesl 00pabOTKOM OCHOBAHHUEM,
TaKWUM KaK 3TOKCHUJI HAaTpUs B 3TAHOJIE, BOJHBINA TUAPOKCUL HATPUS UIIM aMMHMAK B PacTBOPE,
aMMHaK B METaHOJIe, C IMOJIydeHHueM TpeOyromerocs coeauHerus popmyisr (I). Lluknmmzanuio
MPOBOJISAT MPH MOBBIIICHHON TeMIlepaType IM00 B MacIsiHOM OaHe, TMOO MUKPOBOJTHOBOM
peakTope. CM., Hanmpumep, Norman et al, J. Med. Chem. 2000, 43, 4288-4312. Koraa
WCITOJIb3YIOT aMMHUAK B METAHOJIE, TPEAIIOUYTUTEIbHO UCIIOIB3YIOT COCYI MO JABJICHUEM.

O
H
) /
N
: ] (TTT)
Y,

Rl2

H,N

Coemunenust Gopmyitsl (II) MOTYT OBITH ITOJTYYEHBI ITYTEM B3aUMOJICHCTBHS COSTMHEHUS

dbopmyinst (III), e R!? gBnsiercs TakuM, Kak ompeneneHo B popmyie I, R aBisieTcst Takum,
kak ompeneneHo B popmye Il (cm., Hampumep, Furneaux et al, J. Org. Chem. 1999, 64, 8411-

8412), 1 OHO MOXET OBITH MPOBEICHO MyTEM
O

) —

RL H
a) BOCCTAHOBUTEIIPHOT'O aMMHUPOBaHUs. B manHOM criocode coequaenue hopmys (111)

MOJKHO CMeIaTh ¢ abaeruaom ¢popmynsl (IV), roe R! apnsercs TaKuM, KaK OIPEJIEIICHO B
dbopmyite I, B IpUCYyTCTBUM BOCCTAHABIMBAIOIIETO aTeHTA, TAKOTO KaK MaHOOOPTUIPUL
HATpUS WIK TpUALeTOKCUOOpTUapUI HaTpus. [Jia kaTanu3a JaHHOM peakud MOKHO
JIO0ABUTH KUCITIOTY, MPEANOYTUTENIBHO YKCYCHYIO KUCIOTY. Peakiuio MOXKHO TPOBECTH B
pacTBOpHUTENIE, TAKOM KaK METAHOJI, IIPY TEMIEPATYpe OT TEMIIEPATYPbl OKPYKAIOLIEH
cpensl 10 50°C, MpearnouTUTENIHHO TP TEMITEpaType OKpykaroiei cpenbl. [Tocre
CTaHJAPTHON 00pabOTKHU MPOIYKT 3aTEM BO3MOXKHO OUYMIIAIOT KOJTOHOYHOM (hII31II-
xpomatorpadueit. Cm., Harpumep, Suzuki et al, Chem. Pharm. Bull. 2002, 50, 1163-1168,

w Furneaux, R.H., Tyier, P.O., J. Org. Chem. 1999, 64, 8411-8412.

0
O (V)

R 5

O
6) ankutupoBaHus. B manHOM criocobe Mesuaat gopmyist (V), rae R senstercs Taxim,
KaK OTPENIEICHO BBIIIE, MOXKHO J0OABUTH K IMEPEMEIIMBAEMOMY PACTBOPY COCTUHEHUS
dbopmyner (III), oguaa Kalvs U OCHOBaHMS, IPEANOYTUTEILHO KapOoHaTa Kanus. JJlaHHyo
pEeaKIUI0 MOKHO TIPOBECTH B pacTBOpHTEse, TakoM Kak N,N-mumeTriiopMaMus, mpu
TOBBIIIEHHOM TeMIIepaType peakuuu, npeanoyTuTebHo mpu 85°C. PeakiimoHHy0 cMech
MOHO 00paboTaTh MyTeM IKCTPAKIUU U 3aTEM OUUCTUTH KOJIOHOYHOM (PIIa1II-

xpomaTtorpadueti ¢ moydeHreM coenuHeHust hpopmyisl (I1).
Halo
(VI)
Rl

B) TIEPEKPECTHOTO CBsI3bIBaHUS coeuHeHus hopmysl (I1I) ¢ moaxoasimm apuiom

Crp.: 17



10

15

20

25

30

35

40

45

50

RU 2409578 C2

coeaunenus (VI), roe R! sBnstercs TakUM, KaK onpesiesieHo Boiie, U Halo mpencrasisier
co0olii rajioreH, MpearnouYTUTEILHO OpOMO, C mostydeHueM coequHeHust hpopmyibl (I1).
JlaHHYI0 peaKuio MOKHO MMPOBECTH C UCMIOJIb30BAHUEM TTOIXOISIIETO MaljIaMeBOro
KaTanu3aTtopa, Takoro kak Pd,(dba); nimm Pd(OAc),, BMecTe ¢ OAXOASALIMM JIMTAHIOM,
TakuM Kak BINAP. B nanHO# peakuyu, KOTOPYIO MPOBOAAT B UHTEPBAJIE TEMIIEPATYP OT
80°C no 100°C, MOXXHO UCIOIB30BATh MOJIXOSIIEE OCHOBAHUE, TAKOE KaK KapOOHAT 1e3us,
B ITOJIXO/ISIIIEM PACTBOPHUTENIE, TAKOM KaK TeTparuapodypas, TMoKcaH wid Toryoid. CM.,
Hanpumep, J.P.Wolfe, S.L.Buchwald J. Org. Chem. 2000, 65, 1144-1157.

Coemunenust hopmyitsl (IT) 10O SBISAIOTCS M3BECTHBIMU B JIMTEPATYPE, TMOO MOTYT OBITH
TMOJIyYEHBI C UCIIOJIb30BAHUEM U3BECTHBIX CITOCOOOB, KOTOPBIE OYIYT JIETKO MOHSITHBIMU
CIEIMAIMCTY B TaHHOM obOytacTu TexHuku. CM., HarpuMmep, Suzuki et al, Chem. Pharm. Bull.
2002, 50, 1163-1168, unu Furneaux, R.H., Tyier, P.C., J. Org. Chem. 1999, 64, 8411-8412.

Coemunenust hopmyi (IV), (V) u (VI) mubo SBASIOTCS JOCTYITHBIMM B IIPOIaXKe, TUOO0
MOTYT OBITH MOJIYYEHBI C UCTIOJIb30BAHUEM CITOCOOOB, KOTOPBIE XOPOIIO U3BECTHHI B
JIMTEpaType.

Hacrosiee n3zobperenue BkirogaeT coequHerus: popmyisl (I) B hopme coreit.
[Toaxosiiue coau BKIIIOYAIOT COJIM, 00pa30BaHHbIE OPraHUYECKUMHU I HEOPTAHUUECKUMU
KMCIIOTAMM, UM OPTaHUYECKUMH MM HEOPTaHUYECKUMHM OCHOBAHUSMM. TaKue cojii 0OBIYHO
OyayT hapMaleBTUUECKU ITPUEMIIEMBIMH, XOTS U COJIU KMCIOT WM OCHOBAHUM, KOTOPBIE HE
SIBISIIOTCS (DapMarieBTUYECKU ITPUEMIIEMbIMH, MOTYT OBITh MOJIE3HBIMU B TTOJIYYCHUH U
OYMCTKE pacCMaTPUBAEMOT'0 COeTMHEHUS. TakuM oO6pa3oM, MPeOUTUTEIbHbBIE COJIU
MPUCOEAUHEHHST KUCITOTHI BKJIIOUAIOT COJIM, 00pa30BaHHbIE U3 COJISIHOM,
OPOMHUCTOBOOPOIHOM, CepHOM, POCPOPHOMN, TUMOHHOM, BUHHOM, MOJIOUHOM,
MMMPOBUHOTPATHOM, YKCYCHOM, SSHTAPHOM, (hyMapoOBOii, MaJIeMHOBO, METAHCYIHL(OHOBOM U
OeH30IICYTb(DOHOBOM KUCIOT. ITpenmoyTuTeIbHbIE COTM TPUCOSTMHEHUST OCHOBAHMS
BKJIFOYAIOT COJIM, B KOTOPBIX KATHOH IPEACTABISET COOOM HATPUM, KaJIWii, KaJIbIUH,
QIIFOMUHUWM, JIATUNA, MATHUM, IAHK, XOJIUH, 3TAHOJIAMMH WJIM JUATUIIAMUH.

Comu coemuHenuit popmyisl (I) MOKHO IMOTYYUTH TTYTEM OCYIIECTBIICHUS
B3aWMO/JICUCTBUS TAHHOTO COENUHEHUS, UK €r0 COJIA, FHAHTUOMEPA WJIX paleMara ¢ OJJHUM
M 6oJtee YeM OJHUM SKBUBAJICHTOM ITOAXO/ISIIEH KUCITIOThI UJIM OCHOBaHMS. JlaHHOE
B3aWMO/JIEUCTBUE MOXHO ITPOBOJIUTH B PACTBOPUTENIE UITA CPEAE, B KOTOPBIX COJIb SIBJISIETCS
HEPACTBOPUMOM, UJIM B PACTBOPUTETIE, B KOTOPOM COJIb SIBISIETCS PACTBOPUMOM, HATIpUMED,
B BOJIE, IMOKCaAHe, 3TaHOoJIe, TeTparuapodypaHe Wi JU3TUIIOBOM 3(pUpE, UK B CMECH
pacTBOpHUTENIeH, KOTOPBIE MOXKHO YAAJIUTh B BAKyYME WJIM CYyOJIUMAaMOHHOMN CYIIIKOM.
JlaHHO€E B3aMMO/IEHCTBHE TaK)Ke MOXKET OBITh OOMEHHBIM ITPOLECCOM, WU €TI0 MOXKHO
MMPOBOJUTh HA HOHOOOMEHHOM CMOJIE.

CoenMHEeHUS 110 U300 PETEHHUIO U ITPOMEXYTOUHBIE COSTMHEHUS 11T HUX MOYKHO BBIJICIIUTH
U3 UX PEaKIMOHHBIX CMECei U ITPH HEOOXOIMMOCTH JIOTIOTHUTETLHO OYUCTUTD, UCTIONTB3Y ST
CTaHJAPTHBIE METOIUKU.

Coemunenust hopmyits (I) MOTYT CyIIeCTBOBaTh B 9HAHTHOMEPHBIX (hopmax.
CnenoBaTenbHO, BCE SJHAHTUOMEPHI, TMACTEPEOMEPHI, palleMaThbl, TAYyTOMEPHI U UX CMECU
BKJIFOUEHBI B 00bEM TAHHOT'O W300peTeHus. Pa3Hble onTUUeckre N30MepPhl MOKHO BBIJEIHUTH
MMyTEM PaA3ACIICHUS PANEMAYECKON CMECH COCMHEHUMN, UCITONb3Y Sl TPAJUIMOHHBIE METOINKH,
Harnpumep, GpaKIMOHHYIO KpucTaum3anuio uid BOXKX. AnpTepHaTUBHO, pa3IMUHbIC
OINTHUYECKHUE U30MEPHI MOKHO MOJYUYUTh HEMOCPEICTBEHHO, UCITOJIb3YSI ONITUYECKU AKTUBHBIC
HCXOJIHbIE BEIIECTBA.

ITpomMexxyTOUYHBIE COeIMHEHUST TAK)KEe MOTYT CYIIIECTBOBATH B JHAHTUOMEPHBIX (popMax u
MOTYT OBITh UCIOJIb30BaHbI KAK OUYMIIIEHHBIC SHAHTUOMEPBI, JMACTEPEOMEPHI, palieMaThbl
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WIIM CMECH.

Coemunenust hGopmytsl (I) MOTYT cyIIecTBOBaTh B TAyTOMEPHBIX (hopMax. Bee Takue
TayTOMEPbI U CMECH TAyTOMEPOB BKJIIOUEHBI B 00BEM TAHHOTO U300pETEHUSI.

[TpomexxyTouHbIE COeIMHEHUS TaAK)Ke MOTYT CYIIECTBOBATh B TAyTOMEPHBIX (hopMax u
MOTYT OBITH UCTIOJIb30BAHBI KAK OUUILIEHHBIE TAYTOMEPHI UJIU CMECH.

Coenunenust popmyiibl (I) v ux papManeBTUUECKU TPUEMIIEMBIE COJIU SIBISIOTCS
MOJIE3HBIMU, TAK KaK OHU 00J1a/1at0T (PapMaKOJIOrHYeCKOM aKTUBHOCTBIO B KAUECTBE
uHrHOMTOpPOB hepmenTa MIIO.

Coenunenust opmyiibl (I) v ux papManeBTUUECKU TPUEMIIEMbIE COTU MTOKA3aHbI IS
MIPUMEHEHUS B JICUEHUU WU MPOGUIAKTUKE 3a00JIEBAHUI UIIU COCTOSIHUM, B KOTOPBIX
KelaTellbHa MOIYJISIMS aKTUBHOCTU (pepMeHTa Muenonepokcuaassl (MITO). B yactHOCTH,
cBsi3b akTuBHOCTH MIIO ¢ 3a605eBanueM noapazyMeBau Mpy HEHPOBOCHATIUTEIHHBIX
3a6omneBanusx. CrenoBaTeIbHO, COEAMHEHHUS IO HACTOSIIIEMY U300PETEHHIO OCOOEHHO
IMOKA3aHBbl U151 IPUMEHEHUS B JICUEHUM HEHPOBOCIIATIMTEIILHBIX COCTOSIHUI UM PACCTPOVICTB
Yy MJIIEKOMUTAIOLIMX, BKJIFOUYAs YelloBeKa. Takke MOKAa3aHO, YTO JAHHBIE COCIMHEHMUS
SIBJISIFOTCS TTOJIE3HBIMU B JIEUEHUU CEPJICYHO-COCYUCTBIX ATEPOCKIEPOTUUECKUX PACCTPOICTB
U ATEPOCKIIEPOTUYECKUX PACCTPOMCTB COCYIOB MO3ra UJIM IpH 3a00JI€BaHUU
nepudepuueckux aprepuit. Takxke Moka3zaHo, YTO JAHHbBIE COSTUHEHUS SIBIISIOTCS
TMOJIE3HBIMU B JICUEHUU PECIIMPATOPHBIX PACCTPONCTB, TAKMX KAK pACCTPONCTBA
JIbIXaTeNbHBIX MyTEH: OOCTPYKTUBHBIX 3a00JI€BaHUM AbIXaTEIbHbBIX MYTEH, BKIIIOUAIOIINX
acTMy, BKJII04asl OpOHXUAIbHYIO, aJUIEPrUYECKYI0, 9HIOTEHHYIO, 9K30I€HHYI0, aCTMY
HAIPSHKEHUS], aCTMY, UHAYUUPOBAHHYIO JIEKAPCTBEHHBIM CPEACTBOM (BKJIIOUAsl ACTMY,
VMHYLUMPOBAHHYIO ACOMPUHOM U HECTEPOUTHBIM POTUBOBOCHIAIMTEIbHBIM JIEKAPCTBEHHbIM
cpeactBoM (NSAID)) u acTMy, MHOAYLUMPOBAHHYIO IbUIbIO, KAK MHTEPMUTTUPYIOLLYIO, TAK U
IIOCTOSIHHYIO, U BCEX CTEIEHEH TSKECTH, U IPYTUX IIPUUMH THIIEPPEAKTUBHOCTH
JIbIXaTeJIbHBIX MYyTel; XPOHUYECKYIO OOCTPYKTUBHYIO O0Jie3Hb Jierkux (XOBJI); 6poHxuT,
BKJTIOUYasi MHPEKIIMOHHBIN U 203UHOMUIBLHBIA OPOHXUT; SM(PHU3eMy; OPOHXOIKTA3;
KHUCTO3HBINM (PUOPO3; CApKOUI03; AJUIEPTUICCKHIA aJIbBEOJIUT Y CETbCKOXO3SIMCTBEHHBIX
pabouux U poACTBEHHBIE 3200JI€BAHMS; TUIIEPUYBCTBUTENBHYIO THEBMOHUIO; (hUOpO3
JIETKOTO, BKJIFOYAsl KPUIITOTeHHBIN (PUOPO3HBIN aTbBEOJIUT, UICOTTATHUECKHE
UHTEPCTULUATbHBIE THEBMOHUH, (PUOPO3, OCIIOKHSIONINI AaHTUHEOTUIACTUUECKYIO TEPAIIUIO,
Y XPOHMUYECKYI0 UH(EKIHIO, BKITIOUYAs TyOepKyJIe3 U aclepruiiie3 U Apyrue rpudKoBbIe
WMHQEKIMHU; OCIIOKHEHUSI ITPY TPAHCIUIAHTALMU JIETKOTO; COCYTUCThIE U TPOMOOTUYECKHE
paccTpoMCTBA COCYAOB JIETKOTO U JIETOYHYIO TMIIEPTEH3UIO; IPOTUBOKALIEBYIO
AKTUBHOCTb, BKJIIOUYAS JIEYEHUE XPOHUYECKOT O KAIIUIS, CBI3AHHOT'O C BOCIIAIIMTEIIbHBIMU U
CEKPETOPHBIMH COCTOSIHUSIMU JbIXATEJIbHBIX IYTEW, U SITPOT€HHBIN Kallellb; OCTPbIA U
XPOHWYECKMI PUHUT, BKIIFOUYAs MEIUKAMEHTO3HbBIA PUHUT U BA3OMOTOPHBIN PUHUT;
KPYIJIOTOAUYHBINA U CE30HHBIN aJJIEPIrMUYeCKUN PUHUT, BKIIIOYAsl CEHHYIO
TMXopajiKy (rhinitis nervosa); MOJUIIO3 HOCA; OCTPYIO BUPYCHYIO MH(EKIMIO, BKITIOUAS
OOBIYHYIO TPOCTYTy U MH(PEKIUIO, 0OYCITOBICHHYIO PECTUPATOPHO-CUHIMTHATBHBIM
BUPYCOM, BUPYCOM T'puIlNa, KOpoHaBUpycoM (Bkitodast SARS) u aneHoBupycoM. Takue
COCTOSIHUSI WJIK PACCTPOMCTBA OyIyT JIETKO MOHSTHBIMU CIIEHUAIUCTY B TAHHOW 00JIACTH.

CoCTOsIHUS UM PACCTPOICTBA, KOTOPbIE MOKHO KOHKPETHO YIIOMSIHYTh, BKIIIOYAIOT
paccessHHbIN CKIIepo3, 00J1e3Hb AlblretiMmepa, 6one3ns [lapkuHcoHa, OOKOBOM
AMUOTPO(PHUUECKHI CKIIEPO3 U MHCYJIBT, 4 TAKXKE APYrHUe BOCHAIUTEIbHbIE 3a00IeBaAHUS WU
paccTporCTBa, TAKHUE KAK ACTMa, XpPOHUUYECKAsi OOCTPYKTUBHASI OOJIE3HB JIETKUX, KUCTO3HBIM
bubpo3, uauonaTUUECKUil GUOPO3 JIETKOT0, CUHAPOM OCTPOI AbIXaTEIbHOM
HEJIOCTATOYHOCTU, CUHYCUT, PUHUT, IICOpUA3, I€PMATUT, YBEUT, THHTUBUT, ATEPOCKIIEPO3,
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uHpAPKT MUOKap/a, MHCYJIbT, KOPOHApHAs O0JIE3HDb cep/la, UllleMUuIecKasi 00JIe3Hb cepaua,
PECTEeHO3, BOCHaJIUTeNIbHOE 3200IeBaHUE KUILIEYHUKA, TTIOMEPYJIIIPHOE TOBPEKACHUE
MOYKH, (UOPO3 MEYEHHU, CETICUC, TPOKTUT, PeBMATOUIHBIN apTPUT U BOCHAJICHUE, CBSI3AHHOE
¢ periepdy3UOHHBIM MOBPEXKIEHUEM, TOBPEXKIEHUEM CIIMHHOTO MO3Ta U MOBPEXKICHUEM
TKaHW/pyOleBaHUeM/aire3ueit/oTTopkeHreM. Takke mpeanosaraiy, 4To pak JIETKOTo
CBsi3aH ¢ BbICOKMMU ypoBHSIMU MITO. Takxke oxugaercs, 4To JaHHbIE COEAUHEHUS
SIBJISIFOTCSI TTOJIE3HBIMU B JIEYEHUN OOJTH.

OxumaeTcs, YTo Npo(PUIaKTHKA SIBIISIETCS OCOOCHHO YMECTHOM TS JISUCHHSI CyOBEKTOB,
KOTOPBIE CTPAIAIU OT MPEABIAYIIETO 3MKU30/1a UM UHBIM CITOCOOOM pacCMaTpUBAIIMCH KaK
MOJIBEPKEHHBIE PUCKY pACCMATPUBAEMOT0 3a00JieBaHUs WK COCTOSTHUS. CyOBeKTHI,
MOJIBEPKEHHBIE PUCKY PA3BUTHUSI KOHKPETHOTO 3a00JI€BAHUS UJIU COCTOSIHUSL, OOBIYHO
BKJIIOUAIOT T€X, KOTOPBIE UMEIOT CEMENHYI0 UCTOPUIO 3a00JIEBAHUS UIIM COCTOSIHUS, WM TEX,
KOT'O UAEHTU(DULIHMPOBAIIM ITOCPEACTBOM I'€HETUUECKOT0 aHAIN3a WM CKPUHUHTA KaK
0COOEHHO MOJIBEP>KEHHBIX PA3BUTHUIO JAHHOTO 3a00JI€BAHUS UIIU COCTOSIHMSIL.

Yto KacaeTcs BBIIEYITOMSHYTBIX TEPANEBTUUECKUX ITOKA3aHUM, BBOAUMAS I03UPOBKA,
KOHEUHO, OyJIeT BApbUPOBATh, B 3aBUCUMOCTH OT UCIIOJIB3yEMOTr'0 COeIMHEHUS, CIToco0a
BBEJICHUS U JKeJIaTeIbHOTO JieueHus. OHaKo, B O0IIEM, YIOBIETBOPUTEIbHBIE Pe3yIbTAThI
MOJIy4aroT, KOT1a COeIMHEHUS BBOJST B IO3UPOBKE TBep10i popmbl oT 1 Mr g0 2000 mT B
CYTKHU.

Coemunenust hopmyi (I) u ux GpapMareBTUUECKH TTPUEMIIEMbIE COJIM MOXHO
UCIIOIB30BATh CaMHU O cebe WM B (hopMe TOIXOISAIINX (papMaLeBTUHUECKUX KOMITO3UIHH, B
KOTOPBIX COETMHEHUE WUITU MPOU3BOAHOE HAXOISITCS B CMECH C (papManeBTUIECKU
MIPUEMJIEMBIM aBIOBAHTOM, pa30aBUTEIeM UM HOcUTeIeM. TakuM oOpa3zoM, Apyrou
ACIeKT IAHHOTO U300peTeHus KacaeTcs apMaleBTUUECKON KOMITO3UIMU, COJIEpIKaIIel
HOBOe coenrHeHre Gpopmyibl (1) uam ero hapManeBTUISCKH PUEMIIEMYIO COJIb B CMECH C
(dhapManeBTUUECKH TPUEMIIEMBIM aTBIOBAHTOM, pa30aBUTEIeM WIIM HocuTelleM. BBeneHue
MOJKET OBITh OCYLIECTBIEHO 3HTEPAIbHBIM (BKJIIOUAS IEPOPATIBHBIN, TOABSI3BIYHBIN WU
PEKTAJIbHBIN), BHYTPUHA3AJIbHBIM IIyTEM, MHT AISIUUEN, BHYTPUBEHHBIM, MECTHBIM WJIU
JPYTUMU TAPEHTEPATIbHBIMU MYTSIMU, HO HE OTPAHUYEHO UMU. T paAUIMOHHBIE METOAUKHU
BBIOOPA U MTOTYYECHHUS TOAXOASIINX (hapMaleBTUIECKUX KOMITO3HUIIUI OMTUCAHBI, HAIIPUMED,
B "Pharmaceuticals - The Science of Dosage Form Designs", M.E.Aulton, Churchill Livingstone,
1988. ®dapmaneBTHYECKasT KOMITO3UIUS TPEANOYTUTEILHO coiepKUT MeHee 80% u O6osiee
npeanodYTuTeNbHO MeHee S0% coemuuenus hopmy (I) unmm ero papmareBTUISCKU
IIPUEMIIEMOM COJIM.

Taxxe MpemaTokeH Crocod MoIydeHus! TaKoi (hapMaleBTUIeCKON KOMITO3UIINY,
BKJIFOYAIOIIMI CMEIIMBAHUE UHI PEIUEHTOB.

[Tpumeps! hapmaneBTUIECKON KOMITO3ULUN

Crienyrolee WITIOCTPUPYET Pepe3eHTaTUBHBIEC (hapMaleBTUIECKUE JIEKAPCTBEHHBIE
dbopMBI, coneprkalue coequHenre GopMyIibl I, UM ero coyu, CoOMbBATHI WU
COJIbBATUPOBAHHBIE COJTU (0003HAUYEHHBIE HUXKE KaK COeIMHEHME X) TS
NpOoPUIAKTUYECKOTO UK TEPANIEBTUUECKOTO MTPUMEHEHUS Y MIIEKOTTUTAOIIUX

(a): TabmeTka MI/TabJIeTKy
Coennenne X 100
JlakTo3a 182,75
Kpockapmeriosa HaTpust 12,0

IMTacra xykypy3Horo kpaxmaia (5% mac./06. macrTel) 2,25
CreapaT Maraust 3,0

(6): Kancyna MI/Karcymiay
Coenmmnuenue X 10
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JlakTo3a 488,5

CreapaTt Maraust 1,5

(B): Uubekuus (50 Mr/mm)

Coemunenne X 5,0% mac./o6.

1 M pacTBOp TMApOKCUIA HATPHUS 15,0% 06./06.

0,1 M coustHast KUcitoTa (mst nosenenust 1o pH 7,6)
TTomstrnenraukos 400 4,5% mac./00.

Bopa a1 uHBEKIMK BILIOTH 10 100%

[TpuBeneHHbIE BIIIE KOMITO3UIIUU MOTYT OBITh MOJIYYeHbI TPAAUIUOHHBIMU METOUKAMH,
XOPOIIIO U3BECTHBIMU B 00J1acTU (DapMaLeBTUKH.

JlanHoe U300 peTeHre JOMOIHUTEIBHO OTHOCUTCS K KOMOMHUPOBAHHBIM TEpaIusM, Te
coenuHeHue popmyisl (I) wim ero papManeBTUUECKH TPUEMIIEMYIO COJIb, WU
(hapMaleBTUYECKYI0 KOMITO3UIIMIO WU Ipenapar, coAepkamuit coequHerue hpopmysl (1),
BBOJAT OJJHOBPEMEHHO WUJIM MOCJIEIOBATEIBLHO C TEPATIMEN U/WITA C aT€HTOM ISl JICUCHUSI
T000T0 U3 CEPIEUHO-COCYTUCTHIX ATEPOCKIEPOTUUECKUX PACCTPOMCTB WU
ATePOCKIIEPOTUUECKUX PACCTPOMCTB COCYJIOB MO3ra U 00JIe3HU MeprudepruiIeckux apTepuil.

B wactHocTH, coenunenue Gpopmyisl (I) umm ero ¢papmaneBTUUECKU MTPUEMIIEMYIO COJIb
MOXXHO BBOJUTH B COYETAHUU C COSTMHEHUSIMU U3 OJTHOM UKW OOoJIee YeM OJTHOM U3
CJIEIYIOIIMX TPYIIIL:

1) IpOTUBOBOCHAIUTENIBHBIE AT€HTBI, HAITPUMED

a) NSAIDs (HanmpuMep aneTuiIcaIuluiIoBast KUCI0Ta, MOynpodeH, HalrpoKCeH,
dbaypounpoden, nukinodpeHak, MHIOMETAIWH);

0) UHTMOUTOPBI CUHTE3A JISMKOTPUEHOB (MHTMOUTOPHI 5-LO, Hanmpumep, AZD4407,
suienToH, mukodernon, CJ13610, CJ13454; uarnouropsr FLAP, Hanpumep, BAY-Y-1015, DG-
031, MK591, MK886, A81834; uaruouropsl ruapoiassl LTA4, Hanpumep, SC56938,
SC57461A);

B) aHTarOHUCTHI perenTopa JerkoTpueHoB (Hanpumep CP195543, amenyb6anT, LY293111,
axkkonat, MK571);

2) IPOTUBOTUITEPTEH3UBHBIE Ar€HThI, HATIPUMED

a) bera-610KaTOPHI (HATIPUMEP, METOPOJIOJ, ATEHOJION, COTAJION);

0) MHTUOMTOPBI AHTHOTEH3UH-TIPEBpAIaIoNIero gepMeHTa (Harpumep, KarTompuil,
paMUIIpuil, KBUHATIPWJI, SHAJIATIPUIL);

B) OJIOKATOPBI KAJIBIUEBBIX KAHATIOB (HAIpUMep, BepanaMuil, TUITHa3eM, (QeI0IUIuH,
AMJIOJUIINH);

I') aHTAarOHUCTHI pelentopa anruorensua Il (Hanpumep, upbecapraH, KaHaecapTaH,
TEJIEMUCAPTAH, JIOCAPTAH);

3) IpOTUBOCBEPTHIBAIOIIIME CPEJICTBA, HATIPUMED,

a) UHTMOUTOPHI TPOMOUHA (HAITpUMeEp, KCUMeJlaraTpaH), renapuHbl, HHTUOUTOPBI
dakxTopa Xa;

0) UHTMOUTOPBI arperanyud TPOMOOIUTOB (HaIIpUMep, KIOTMUAPOTPEN, TUKIOU/IUH,
npacyren, AZ4160);

4) MOTyIITOPBI MeTab0IM3MA JIMITUIOB, HATTPUMED,

a) CEHCMOMIU3ATOPBI MHCYJIMHA, TAKUE KaK arOHUCTHI PEUENTOPOB, AKTUBUPYEMBIX
npoaudepaTopom nepokcrcoM (PPAR) (Hammpumep, MMOTIMTA30H, PO3UTIMTA30H, TaJIua,
Mypariurasaap, repemposui, heHopuodpar);

6) uarnobutropsl HMG-CoA penykTasbl, CTAaTUHBI (HAIIPUMEDP, CAHMBACTATHH, ITPaBaCTATHH,
aTOpBACTaTHH, pOCyBacTaTHH, (PIIyBacTaTHH);

B) HHTUOUTOPHI BCACBIBAHMS XOJIECTEPUHA (HAIIPUMED, I3€TUMHO);

r) unruoutopsl IBAT (Hanpumep AZD-7806);
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1) aroHuctsl LXR (Hanpumep GW-683965A, T-0901317);

e) Moaynsatopsl penenropa FXR;

) UHTUOUTOPBI Pocdommassl;

5) IPOTUBOCTEHOKAPAUYECKUE AT€HThI, HAIIPUMEP HUTPATHI U HUTPUTBI;

6) MOAYISATOPBI OKUCIUTEILHOTO CTPEcca, HAIPpUMEP aHTUOKCUIAHTHI (MIPOOYKOII).

OO011ue crocoObl

Bce ucnonp3oBaHHBIE pACTBOPUTENM OBLUIA AHAJTMTUUECKOTO KAUeCcTBa, U I pPeaKiuui
O0OBIYHO HUCIIOJIB30BAJIM UMEIOLIMECS B TPOAake 0€3BOIHbIE pacTBOpUTENU. Peakuun oObIYHO
MIPOBOJIUJIM B UHEPTHOM aTMOcepe a30Ta WK aproHa.

"H u *C SIMP cniextps! 3amucsiBamu mpu 400 MI' i mpotosa u mpu 100 MI'n mas
yriepoja-13 mu6o Ha AMP-cniektpomerpe Varian Unity+, OCHaIIEHHOM 5 MM
n3MepuTenbHol rojoskoit BBO ¢ Z-rpaguentamu, mubo Ha AMP-cnekTpomerpe Bruker
Avance 400, ocHalieHHOM 60 MKJT U3BMEPUTEIILHON TOJIOBKOM C JBOMHBIM UHBEPTUPOBAHHBIM
TOKOM M Z-TpaaueHTamu, 1160 Ha IMP-cnekTrpomerpe Bruker DPX400, ocHameHHOM 4-
SIIEPHOM U3MEPHUTEITLHOM I'OJIOBKOM, OCHAIIIEHHOM Z-TpaaueHTaMu. Eciu B mpuMepax 0co60
HE OTMEUEHO, CIIeKTpbI 3anucbiBaiv nipu 400 MI'y nist mpotona u nipu 100 MI'n ams
yriiepoaa-13. Mcrnonbp30Banu caeayroume 3TaJIOHHbIE CUTHAJIBL: CPeIHIO TuHMI0 DMSO-dg

8 2.50 ("H), § 39.51 (13C); cpennroro mmumo CD;0OD & 3.31 ('H) um & 49.15 (*C); aneron-
d, 2.04 ("H), 206.5 ("*C); u CDCl; 6 7.26 ('H), cpeanoro mumio CDCly 8 77.16 (°C) (ecn

HE yKa3aHO MHAYE).

Macc-cniektpsl 3anucbiBav Ha JKXMC Waters, coctosiiem u3 Alliance 2795 (OKX),
Waters PDA 2996, netektopa ELS (Sedex 75) 1 OAMHOYHOTO KBAJAPYMOJIbHOT'O MaCC-
cnekTpomeTpa ZMD. JlaHHBIN Macc-CIIEKTPOMETP ObLIT OCHAIIEH AJIEKTPOPACITBUIUTEIbHBIM
WOHHBIM UCTOUHUKOM (DP), paboTaromumM B peskuMe MOJI0KUTETLHOTO WU
OoTpULaTeIbHOr0 MOHA. HanpsibkeHue kanusuisipa coctapisuio 3 kB, u HanpsikeHre KoHyca
coctaBisiio 30 B. JlaHHBIN Macc-CIIEKTPOMETP CKaHUpoBasl B uHTepBasie m/z 100-600 ¢
BpeMeHeM ckaHupoBaHus 0,7 c. TemnepaTtypa KojioHKH ObUIa ycTaHoBjeHa Ha 40°C.
JleTekTOop ¢ AMOIHOM MaTpulel ckaHupoBall B uHTepBajie ot 200 10 400 HM.

Temnepatypy ELS nerexropa noBoaunu 1o 40°C, v 1aBieHHe yCTaHABIMBAJIM Ha ypoBHE 1,9
6ap (190 kIla). dnsa paznenenus: KX UCIONIB30BAIMA JTUHEHHBIN TPAIUEHT, HAUMHAS OT
100%A (A: 10 MM NH,4OAc B 5%-n0oM MeCN) u 3akanuuBas npu 100% B (B: MeCN) uepe3
yeTbIpe MUHYTHI. cnionb3yemoit kostoHkoi 6buta X-Terra MS C8, 3,0x50; 3,5 mxm (Waters),
paboTaroias npu ckopoctu 1,0 Mi1/MuUH.

AnbTepHATUBHO, Macc-cnieKTphl oaydaan Ha ['X-MC (GC 6890, 5973N MSD),
ocHamieHHOM Agilent Technologies. Mcnionb3yemoit kononkoit 6suta VE-5 MS, BHYTp.
auametp 0,25 mm x 30 M, 0,25 MM (Varian Inc.). [TpuMeHsIM TMHEHHBINA TPpaIUEHT
temrnepatypbl, HaunHas ipu 40°C (BbiaepxkuBaiu 1 MuH) U 3akaHurBas mpu 300°C
(BeraepkuBasv 1 MuH), 25°C/MunyTy. MC ObUIT OCHaIlleH HOHHBIM UCTOYHUKOM CI, 1 razoM-
pearenToM ObUT MeTaH. MC ckaHupoBaiu B uHTepBaje m/z 50-500, u CKOpocTh
CKaHMPOBaHUs ObLIa ycTaHOBIIeHA Ha 3,25 ckaHupoBaHuit/c. MC ObLT OCHAIIIEH HOHHBIM
uctouHukoM EI. MC ckanunpoBamu B unTepBaie m/z 50-500, 1 CKopoCcTh CKAaHUPOBAHUS
OblIa yCTaHOBJIEHA Ha 3,25 ckaHupoBaHwuil/c. HampsikeHue 31eKTPOHOB OBLIO YCTAHOBJIEHO
Ha ypoBHe 70 3B.

Anammzel B2)KX (BbIcOK03((eKTUBHAS KUIKOCTHAS XpoMaTorpadus) TPOBOIUIMA HA
cucreme Agilent HP1100, cocrosiielt u3 MUKpoBakyymMHoro jerazatopa G1379A, OunapHoro
Hacoca G1312A, aBToMaTuueckoro nmpodoordbopuuka G1367A Well, stueiiku
TepMocTraTupyemor KoJoHKU G1316A u aerekropa ¢ amoaHon matpuuen G1315B.
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Komnonka: X-Terra MS, Waters, 3,0x100 mM, 3,5 MmxM. Temnepatypa KOJIOHKHM ObLIa
ycranoBjieHa Ha 40°C, u ckopocTh moToka Ha 1,0 Mii/MuH. JIeTeKTOp C TMOTHOM MaTpULIEH
ckaHupoBa B uHTepBajie 210-300 HM, [IaT U IUPUHA TTUKA ObUIA YCTAHOBJIEHBI HA 2 HM

1 0,05 MUH, COOTBETCTBEHHO. MICIOIb30BajIM TMHEHHBIN rpaaueHT, HaurHas oT 100% A (A:
10 MM NH,OACc B 5%-10oM MeCN) u 3axkanuuBas ipu 100% b (b: MeCN) 3a 6 muH.

MUKpPOBOJIHOBOE HArpeBaHUE MPOBOAWIIM B MHULIMATOPE WK B cuHTe3aTope CMuUTa C
OJTHOPEKUMHON MUKPOBOJITHOBOW EMKOCTBIO, JAFOLIEH HEITPEPBIBHOE U3IIYUEHUE C
yactoTon 2450 MI1.

Turmunas nponeaypa oOpabOTKHU MOCTIEe PEAKIMU COCTOSIa B 3KCTPAKIMU ITPOIyKTa
pacTBOpUTENEM, TAKUM KaK dTUJIALETAT, IPOMBIBKE BOJAOW C ITOCIIEAYIOLIEN CYIIKOMN
opranuueckoit pazpl Hag MgSO, umn Na,SO,4, GUIbTpanuK U KOHIEHTPUPOBAHUN PACTBOPA
B BaKyyMe.

Tonkocnoiinyo xpomatorpaduto (TCX) npoBoaumu Ha mmaHmerax aas TCX Merck
(cumukarens 60 F, s,) v nsatHa Busyanmusuposaid npu Y®. Kononounyto ¢uani-

xpoMatorpaduio mposoman Ha Combi Flash® Companion™ ¢ ucrionbs3oBanueM ¢uiaIi-
KOJIOHOK ¢ HOpMaJlbHOM (a3oit RediSep™. TUIMTUIHBIMHU UCITOIB3YEMBIMH PACTBOPUTEISIMU
JUTSL KOJIOHOYHOM (hJIdII-XxpoMaTtorpaduu ObLUTH cMecH XJI0pohopM/METaHOI,
JUXJIOPMETAH/METAHOJI U TeNTaH/3THUIIaleTar.

IIpenmapaTuBHy1O XpoMaTorpaduio MPOBOAWIM Ha ycTaHOBKe BOXKX ¢
aBTOOUYMCTKON Waters ¢ JETEKTOPOM Ha OCHOBE 1Mo HOM MaTpulbl. Kononka: XTerra MS
C8, 19x300 MM, 10 mxm. Mcrionb3oBanu y3kue rpaameHTsl ¢ MeCM/(95:5 0,1 M NH,OAc:
MeCN) npu ckopoctu notoka 20 mi/MuH. B KkauecTBe ajlbT€pHATUBBI, UCITOJIb30BAIIN
JIPYTYI0 KOJIOHKY; KOJIOHKY Atlantis C18 19%100 MM, 5 mxm. ['paguent ¢ aneronutpusiom/0,1
M aneratoM aMMOHMS B 5%-HoM aneToHuTpuiie B Boae MilliQ mporonsmu ot 0% 1o 35-50%
aneToHuTpuia 3a 15 muH. CKopocTh moToKa: 15 mi/MuH. B KxadyecTBe albTepHATUBBHI,
OYMCTKU JOCTUTAJIM Ha ycTaHOBKe i1 monynpenapatuBHor BOJKX Shimadzu LC-8A ¢
nerekTopoM YD-Buaumas oosacts Shimadzu SPD-10A, ocHameHHOM KoJTOHKOM Waters
Symmetry® (C18, 5 mxM, 100 MM x 19 mMm). Mcionb3oBanu y3kue rpaaueHTsl ¢ MeCM/0,1%-
HoOW TpUGTOPYKCYCHOM KUca0oTol B Bojie MilliQ co ckopocThio moToka 10 Mji/MuH.

[Nepexpucrammmzanyio 0ObIYHO MPOBOJIUIN B PACTBOPUTEIISIX UM CMECSX paCTBOPUTEIIEH,
TaKuX Kak 3(up, aSTMIaneTaT/renTalH U MeTaHOoJI/BOJIA.

Hcnonb3oBanu cieayromme COKpalleHus:

BOJH. BO/IHBIM;
BINAP 2,2'6uc(audenmnndocduno)-1,1'6unadrun
9KB. 9KBMBAJICHT;
DMF N,N-mumermihopmamu,
DMSO JTIMMETHIICY Tb() OKCHIT;
DIBAL TUAPUT U300y THITATIOMUHUS,
EtzN TPUITUIAMUH;
HOAc YKCYCHas! KUCIIOTA;
NaBH, 6Oopruapua HATPUS,
NaCNBH; IMaHOOOPTUIPU HATPUS;

Pd,(dba); TPUC(MOCH3UTHACHALETOH) IUITAILIIA [N,

Pd(OAc), IManeTaT raJjiajus;
KOMH. TEMII. KOMHATHas TeMIepaTypa;
TBDMSCI TPeT-0y THIIMME TUIICUITUIIXIOPULT;
TEMPO 2,2,6,6-TeTpaMeTHII- | -IUIepUIMHUIOKCH;
THF TeTparuapodypaH.
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Hcnonp30BaHHBIE HCXOAHBIE BEIIECTBA OBUIM JIMOO JOCTYITHBIMU U3 KOMMEPUYECKUX
WCTOYHUKOB, JIMOO MOJyYEHHBIMU COTJIACHO JIMTEPATYPHBIM METOIMKAM U UMETU
3KCIEPUMEHTAJIbHBIE TAHHBIE, COOTBETCTBYIOIIUE JIUTEPATYPHBIM JaHHbIM. Cleayroniee
SIBIISIETCS IPUMEPOM UCXOAHOTO BEIIECTBA, KOTOPOE OBLIO MOJIYUYEeHO: CIOXKHbIN 3¢up 3-
amuHo- 1 H-muppon-2-kapbonosoit kucinoTel: Furneaux, R.H., Tyier, P.C., J. Org. Chem. 1999,
64, 8411-8412.

O6umit criocod A

\/}w N — \/OHJ
| )

H

Al A2 RL A3

PeakiponHyro cMech aMuHONIUppoabHOTO 3upa Al (1,0 skxB.), anpaeruma A2 (ot 1,0
1o 2,0 53xB.) 1 NaCNBH; (1,0 3xB.) B ME€TaHOJIE ITEPEMELIMBAIIM IIPYU KOMH. TEMII. B
TeueHue 24 4. B HeKOTOPBIX IpuMepax JT00aBISIM YKCYCHYIO KUCIOTY (OT 1 10 2 9KB.) I
TOT0, YTOOBI KaTaIM3UPOBATh JaHHYIO peakiuio. Eciaum peakiuys He 3aBepianach uepes 24 4
(korTposupoBaau o TCX wmm XKX-MC), 1o6aBIsiiiM 1OTOTHUTETLHOE KOJIUYECTBO
anpyeruna A2, v mepeMerimBaId CMeCh IPU KOMH. TEMIL., [TOKa Peakius Ha 3aBepIaiach.
JIaHHYIO CMECh 3aTeM yIlapUBaJIM Ha CHIIMKATeNIe U OYMIIAIH KOJTOHOYHOM (hId1II-
XpomaTorpaduei.

OOt cnocod b
(@]

0 E ) u
\ / 1. B2 3TORCHMKRAPOOHUIMROTHUOLMAHAT HN ‘ N
0]
~ 2. NaCH }\ /
S N
HN |
\u R

OtokcukapoonunuzoTuonuaHat b2 (ot 1,0 mo 1,2 3kB.) 106aBISIIM K
amuHonuppoasHoMy 3¢upy b1 (1,0 axB.) B CH,Cl, 1 nepeMernmBaim cMech Ipyu KOMH.
TeMII. B TeueHHue 5-60 MMHYT WM B TeueHHe Houu. J100aBysiiii Boy ¥ BOJHYIO a3y
skcrparupoBaiu CH,Cl,. Opranndeckyio a3y o0beauHsuM, cymunu (MgSO,) u
KOHILEHTpUpoBaiiM. HeouniieHHOe MPOMEXYyTOUHOE COEMHEHUE C OTKPBITHIM KOJIbLIOM
OYMIIAJIA KOJIOHOUHOM (hiidmI-xpomaTtorpadueit. [TpomMexxyTOUHBIN MPOIYKT PaCTBOPSUIU B 1
M NaOEt B EtOH (1,1-1,5 3kB.) 1 HarpeBaj B MUKPOBOJIHOBOM peakTope B TeueHue 10
MuHyYT 1ipu 120°C. pH noBoaunu go HerTpansHoro pH 2 M HCI; TBepioe BemecTBo
cobupanu puIbTpanyeit U TPOMbIBAIU BOAON. HEeOUHIIIEHHBIN MTPOIYKT OUYHUIIAIIM C
UCIIOJIb30BaHMeM npernapaTiuBHoi BOXKX unm myTem kostoHO4YHO# (rdii-xpoMaTtorpaduu,
WIM IIyTEM IEPEKPUCTATIIN3ALNH.

JlanHoe U300 peTeHre WLTIOCTPUPYETCs, HO HUKOUM 00pa30oM HEe OrpaHUUMBAETCS
CIIEAYIOIIMMHU NTpUMEpaMU. 32 UCKITFOUEHUEM TOT0, [JI€ 3TO YKa3aHO MHAue, COeAUHEHHUS 10
[Tpumepam ot 1a 10 4a 1 5B 1 70 1OJIy4asiy C UCIIOJIL30BAHUEM METOIUKHU OOIIEro crnocoda
A, u coenuuenus 1o [Tpumepam ot 16 10 46 ¥ 5T 1 7B MOJTydaju ¢ UCTIOJIb30BaHUEM
METOOMKM 00111ero cnocooda b.

ITpumep 1

1-ByTtun-2-tnokco-1,2,3,5-terparuapo-nupposio| 3,2-d mupumMuinH-4-oH

Crp.: 24
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(a) OTunoBslit 3dup 3-(6yrunamuno)-1 H-muppoi-2-kapOoHOBOM KUCITOTHI

CoenuvHeHue, yKka3aHHOE B 3ar0JIOBKE, MOJIy4asid B BUe Macia ¢ 60%-HbIM BBIXOJIOM,
Ha4yMHas ¢ 3TWIOBOro 3dupa 3-amuno- 1 H-muppon-2-kapoonosoii kucinots (0,81 r, 5,26
MMOJIb) U OyTupanbaeruaa (0,47+0,55 min, 11,4 MMOIIB).

'H SIMP (DMSO-dg) & ma™! 10.71 (1H, brs), 6.74 (1H, t, J=3.1 T'w), 5.62 (1H, t, J=2.6 T'y)
5.19 (1H, s), 4.17 (2H, q, J=7.0 T'w), 3.04 (2H, q, J=6.6 '), 1.50 (2H, m), 1.34 (2H, m), 1.25
(3H, t,J=7.0 T'm), 0.90 3H, t, J=7.3 T'n);

MC (OPH) (Macc-CrieKTpOCKOIUS € 3JIEKTPOPACHBUIMTEILHOM HoHMU3auer) m/z 211 (M+
1).

(6) 1-byTun-2-tuokco-1,2,3,5-rerparuapo-nupposiol 3,2-d] mupuMuiuH-4-oH

CoenvHeHue, yKa3aHHOE B 3ar0JIOBKE, MOJIy4asId B BUJIE TBEPAOTO BellecTBa C 44%-HbIM
BBIXOJIOM, Ha4MHasl C 3TUII0BOTO 3dupa 3-(0yrunamuno)- 1 H-muppoi-2-kapOboHoBoi
kuciotsl (0,10 r, 0,48 MMOJIB) M dTOKCMKapOoHuM3oTHonranara (0,06 mi, 0,58 MMOJIB).

'H SIMP (DMSO-dg) & mma™! 12.38 (1H, s), 12.10 (1H, s), 7.37 (1H, d, J=2.9), 6.31 (1H, d,
J=2.6 T'm), 4.36 (2H, m), 1.69 (2H, m), 1.38 (2H, m), 0.92 (3H, t, J=7.5 T'n);

MC (OPU) m/z 224 (M+1).

ITpumep 2

1-U300yTHa-2-THOKCO-1,2,3,5-TeTparuapo-nuppoio| 3,2-d | nupuMuanH-4-oH

(a) OTunosslit aup 3-(u300yTHIaMuHO)-1 H-tupposi-2-kapOoHOBOM KUCITOTHI

CoenvHeHHMe, yKa3aHHOE B 3ar0JIOBKE, ITOJIyJajId B BUae Macia ¢ 71%-HbIM BBIXOJIOM,
Ha4yMHas ¢ 3TWIOBOro 3upa 3-amuno- 1 H-muppon-2-kapoonosoii kucinots (0,40 r, 2,59
MMOJIb) U u300yTupansaeruaa (0,26+0,07 mi, 3,61 MMoIIB).

'H SIMP (DMSO-dg) 6 mma™! 10.68 (1H, s), 6.74 (1H, t, J=3.0 T'm), 5.62 (1H, t, J=2.4 T'),
5.30 (1H, br s), 4.18 (2H, q, J=7.2 '), 2.88 (2H, t, J=6.4 T'n), 1.79 (1H, m), 1.26 (3H, t, J=7.1
I'm), 0.90 (3H, s), 0.89 (3H, s);

Bc aMmp (DMSO-dg) & witH! 160.9, 124.2, 95.0, 58.2, 52.4, 27.9, 20.0, 14.7; MC (OPU)
m/z 211 (M+1).

(6) 1-N3006yTUI-2-THOKCO-1,2,3,5-TeTparuapo-nuppoo[3,2-d|nupumMuauH-4-oH

CoenuvHeHue, yKa3aHHOE B 3ar0JIOBKE, MOJIy4aId B BUJIE TBEPAOTO BellecTBa C 24%-HbIM
BBIXOJIOM, Ha4MHasl C 3TUIOBOTO 3dupa 3-(m300yTriamMuno)- 1 H-uppon-2-kapOboHoBoH
kuciotsl (0,38 T, 1,79 MMoIIb) M 3TOKCUKapOoHuIu3oTHonManaTa (0,24 mi, 2,15 MMOJIB).

'H SIMP (DMSO-dg) & mma™! 12.36 (1H, brs), 12.13 (1H, brs), 7.35 (1H, d, J]=2.8 '),
6.34 (1H, d, J=2.8 T'm), 4.21 (2H, d,=7.33 I'), 2.44 (1H, m), 0.91 (3H, s), 0.90 (3H, s);

BC AMP (DMSO-dg) & miu! 172.8, 152.4, 137.3, 127.7, 113.6,97.1, 56.2, 26.4, 19.7;

MC((BPHN) m/z 224 (M+1).

ITpumep 3

1-(ITupuauH-2-UIMeTUI1)-2-THOKCO- 1,2,3,5-TeTparuapo-nuppoJio[ 3,2-d|nupuMuanuH-4-0H

(a) OTunosslit aup 3-[(MupuArH-2-UuaMeTu1)aMuHo |- 1 H-nmupposn-2-kapOboHOBON KUCITOTHI

CoenvHeHHME, yKa3aHHOE B 3ar0JIOBKE, ITOJIyJajId B BUIE Macia ¢ 54%-HbIM BBIXOJIOM,
Ha4yMHas ¢ 3TWIOBOro 3¢dupa 3-amuno- 1 H-muppon-2-kapoonosoii kuciots (0,40 r, 2,59
MMOJIb) U 2-tupuauHKapOokcanbaeruaa (0,274+0,07 mi, 3,55 MMOJIb).

'H IMP (DMSO-dg) & wia" ' 10.77 (1H, brs), 8.52 (1H, d, J=4.0 T'wy), 7.80-7.67 (1H, m),
7.35(1H, d, J=7.8 T'), 7.25 (1H, dd, J=7.3, 5.0 I'n), 6.71 (1H, t, J=3.0 I'ry), 6.10 (1H, br s),
5.57 (1H, t,J=2.4T'n), 4.37 (2H, d, J=5.8 T'n), 4.21 (2H, q, J=7.2 T'y), 1.29 (3H, t, J=7.1 T'n);

MC (BPUN) m/z 246 (M+1).

(6) 1-(ITupuauH-2-UIMETHIT)-2-TUOKCO-1,2,3,5-TeTparuapo-nuppoo[3,2-a]JnupumMuuH-4-
OH

Crp.: 25
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CoenuvHeHue, yKa3aHHOE B 3ar0JIOBKE, MOJIy4asId B BUJIe TBEPAOTO BellecTBa ¢ 14%-HbIM
BBIXOJIOM, Ha4MHAs C 3TUIIOBOTO 3dupa 3-[(mupuauH-2-uiMeTra)aMuHo |- 1 H-muppo:-2-
kap6oHoBoi1 kucioThl (0,34 T, 1,39 MMoOITb) M 3TOKCUKapOoHuIu3oTrHonyanara (0,19 mi, 1,66
MMOJIb).

'H aMmP (DMSO-dg) & wiH™! 12.34 (2H, br s), 8.49 (1H, d, J=4.5 '), 7.73 (1H, m), 7.29
(1H, d, J=2.8 T'w), 7.27 (1H, m), 7.21 (1H, d, J=7.8 I'y), 6.09 (1H, d, J=2.8 I'ry), 5.75 (2H, s);

13C AMP (DMSO-d) & mma™! 173.4, 155.2, 152.6, 149.1, 137.1, 136.8, 127.9, 122.4,
121.2,113.6,96.9, 54.2;

MC (OPHN) m/z 259 (M+1).

ITpumep 4

1-(2-®1op-6en3un)-2-tuokco-1,2,3,5-teTparuapo-nuppoio[3,2-dJnupumMuinH-4-oH

(a) DTunosslit adup 3-(2-pTop-6en3unamuno)- 1 H-nupporn-2-kapOoHOBOM KUCTOTHI

CoenvHeHME, yKa3aHHOE B 3ar0JIOBKE, ITOJIyYajId B BUIE Macia ¢ KOJIMUYEeCTBEHHBIM
BBIXOJIOM, HAUMHAas C 3TUIOBOro 3¢gupa 3-amuHo-1 H-muppon-2-kapbonoBoit kucinoTsl (0,50
T, 3,2 MMoJb) U 2-pTopOen3anbaeruaa (0,34 mi, 3,2 MMOJIb), UCITOJIB3Ys OOIIYI0 METOIUKY
A, HO co cienyromuMu MoaudukanusMu. Yepes 5 1 100aBIIsIA JOMOJHUTEIIBHOE
kosmyectBo NaCNBH;5 (100 mr, 1,6 MMOJIB) C MOCTIENYIOMIKUM JOOABIEHUEM
JIOTIOJTHUTEILHOTO KoJnuecTBa 2-hropoeH3anpaeruaa (120 mr, 1 MMOJIb), M 3aTeEM
MepeMelIMBaIi PeaKIMOHHYIO CMECh B T€UEHHUE HOYMH.

'H SIMP (DMSO-dg) & ma™! 10.76 (1H, br s), 7.47 (1H, m), 7.38 (1H, m), 7.28 (2H, m),
6.70 (1H, m), 5.74 (1H, br s), 5.61 (1H, m), 4.34 (2H, m), 4.18 (2H, q, J=7.1 T'n), 1.25 (3H, J=
7.1 T'n);

MC (OPH) m/z 263 (M+1).

(6) 1-(2-dTop-6€n3mi)-2-TuoKCco-1,2,3,5-TeTparuapo-nupposio|3,2-d | mupumMuarH-4-oH

CoenvHeHHWE, yKa3aHHOE B 3ar0JIOBKE, ITOJIyYajId B BUJIE TBEPAOTO BellecTBa C 45%-HbIM
BBIXOJIOM, HAUMHAas ¢ 3TUIOBOro 3dupa 3-(2-propoensunamuno]-1H-nmuppon-2-kapOoHOBOM
kuciots (0,85 r, 3,2 MMOJIB) U 3TOKCUKapOoHunu3oTnonuanara (0,44 mi, 3,9 MMoIIBb).

'H SIMP (DMSO-dg) & ma™! 12.41 (2H, brs), 7.33 (2H, m), 7.24 (1H, m), 7.10 (1H, m, J=
7.5,7.5T),7.01 (1H, m, J=7.1 Iy, 7.1 T'n), 6.12 (1H, d, J=2.8 T'), 5.72 (2H, s);

Bc aMPp (DMSO-dg) 6 173.9, 161.4, 159.0, 152.9, 137.1, 129.6, 129.5, 128.5, 128.1,

128.1, 125.0, 124.9, 123.2, 123.0, 115.8, 115.6, 114.1,96.9, 47.1, 47.1;

MC((BPH) m/z 276 (M+1).

ITpumep 5

1-[2-(2-MeTOKCUITOKCH)-3-TTPONOKCUOEH3MIT|-2-THOKCO- 1,2,3,5-TeTparuapo-nuppoJo[3,2-
d]nupumMunnH-4-0H

(a) 3-T'unpoxcu-2-(2-MeTOKCUITOKCH) O€H3a b IETU]T

2-XJTOPITUIIMETHITOBBIH 3up (4,63 Mi1, 50,7 MMOJTB) TO0OABIISIIM IO KATUISIM K CMecH 2,3-
muruapokcudensansaervaa (7,0 r, 50,7 mmons), noauaa kamus (8,41 r, 50,69 MmmoJb) 1
kapOonara kamus (7,71 r, 55,8 Mmosis) B DMF (80 mut). O6pa3yrolytocst cMech
MepeMeIIMBaJIM IIPH KOMH. TEMIL. B aTMOC(epe a30Ta B TeUeHUe IBYX cyToK U ripu 70°C B
TEUEHME JIBYX CYTOK. PeaKIIMOHHYIO0 CMECh pacCIpeaesIsiiii MEXK/y HACBIIIEHHBIM XJIOPUI0M
ammonus (BoaH.) u CH,Cl,. Bonnyto ¢asy noBropHo skcrparupoBair CH,Cl,, u
00BeIMHEHHBIE OpraHuYeckue (ha3bl IPOMBIBAIM paccoioM, cyimiu (Na,SO,) U ynapuBaiu
Ha JTUOKcuae KpeMHUs. OYrCTKA KOJTOHOYHOM (uatI-XxpoMaTorpadueit (rpaJieHT
renTtaHa/stwianerara; ot 0 1o 30% sTwianerara) 1ajga HEOUMIIEHHOE Maciio, KOTOPOE Jaliee
OYMIIAJIA KOJIOHOUHOM (hdmI-xpoMaTorpadueit (rpaadeHT rentana/stuianerara; ot 0
110 40% sTrnanerarta) ¢ MoJIy4eHUEM COEAUHEHMS], YKa3aHHOTO B 3aroyioBke (3,13 1, 31%) B

Crp.: 26
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BHUJIE MacJia.

'H IMP (DMSO-dg) & wite ™' 10.34 (1H, brs), 9.88 (1H, brs), 7.16 (2H, m), 7.05 (1H,
m), 4.25 (2H, m), 3.60 (2H, m), 3.26 (3H, m);

BC amp (DMSO-dg) & miH™! 190.5, 150.7, 149.6, 129.9, 124.1, 122.6, 116.9, 72.1, 70.9,
57.9;

MC (OPUN) m/z 197 (M+1).

(6) 2-(2-MeTOKCHITOKCH)-3-TTPOTTOKCUOCH3aTh IET U/T

1-Mommponan (3,09 mi, 31,60 MMOJIb) JOGABIISIIH K PACTBOPY 3-THAPOKCH-2-(2-
METOKCHUITOKCH)OeH3anpaeruaa (3,1 r, 15,8 Mmon) u kapoonara kams (4,37 r, 31,60
MmmoJib) B DMF (80 mu) u nepeMernnBaiu JaHHyto cMech nipu 100°C B TeueHUe HOUM B
aTMocdepe azoTa. PeakIMOHHYIO CMeCh pacCIpe/IeNsId MeX /Ty HAChIIIICHHBIM XJIOPHIOM
ammonus (BoaH.) u CH,Cl,. Opranuueckyto azy mpombiBau paccosiom, cymuiu (Na,SO,)
Y KOHIEHTPUPOBAJIM C OJIyUYeHUEM COEAUHEHUSI, YKa3aHHOTO B 3ar0JIOBKE, C
KOJIMYECTBEHHBLIM BBLIXOJO0M (3,8 I') B BUAE Maciia. DTO BEIISCTBO MCIIOJIL30BAIM Ha
cleyrolel cTaauu 0e3 TanbHenIel OUnCTKH,

'H aMmP (DMSO-dg) 0 wia™! 10.37 (1H, ), 7.36 (1H, m, J=8.0 T'w), 7.26 (1H, m), 7.17 (1H.
t, J=7.8 I'm), 4.28 (2H, m), 4.02 (2H, t, J=6.3 T'u), 3.62 (2H, m), 3.26 (3H, s), 1.80 (2H, m),

1.02 (3H, t, J=7.3 I'y);

13C SIMP (DMSO-d) & mia™! 190.3, 152.1, 150.9, 129.6, 124.4, 119.4, 117.8, 72.5, 70.9,
70.0,57.9,22.1, 10.4;

MC (OPH) m/z 239 (M+1).

(B) DtumoBsiit 3¢up 3-{[2-(2-MeTOKCUITOKCH)-3-TTponoKcuOeH3u |aMmuHo }-1 H-uppoi-2-
KapOOHOBOM KHUCIIOTHI

CoenvHeHue, yKa3aHHOE B 3ar0JIOBKE, MTOJIy4asId B BUIE Macia ¢ KOJIMUYEeCTBEHHBIM
BBIXOJIOM, Ha4MHasl C 3TUI0BOTro 3dupa 3-amuHo- 1 H-muppoi-2-kapooHoBoit Kuciotsl (0,35
T, 2,27 MMOJIb) U 2-(2-METOKCUITOKCH)-3-TIponiokcubden3anpaeruaa (0,47+0,08 r, 3,06 MMoIIb).

'H SIMP (DMSO-dg) & ma™! 10.69 (1H, brs), 7.13 (1H, s), 7.6.99 (2H, m), 6.70 (1H, m),
5.63 (1H, m), 4.92 (1H, t, J=5.7 T'n), 4.52 (2H, d, J=5.8 '), 4.19 (2H, m), 4.05 (2H, m), 3.92
(2H, t, J=6.4 T'n), 3.59 (2H, m), 3.32 (3H, s), 1.76 (2H, m), 1.26 (3H, t, J=7.1 '), 1.00 (3H, m);

MC (OPW) m/z 377 (M+1).

() 1-[2-(2-MeTOKCUITOKCH)-3-TTPOTTIOKCUOEH3UI ]-2-THOKCO-1,2,3,5-TeTparuapo-
mppoao[3,2-d|nupuMuInH-4-0H

CoenuvHeHue, yKa3aHHOE B 3ar0JIOBKE, MOJIy4asId B BUJIe TBEPAOTO BellecTBa ¢ 13%-HbIM
BBIXOJIOM, Ha4MHasl C 3TUII0BOTO 3upa 3-{[2-(2-MEeTOKCUITOKCH)-3-TIPOITOKCHOEH 31T |
aMmuHO }- 1 H-mupposn-2-kapoonosoii kucioTsl (0,87 r, 2,31 MMOJIb) U
aToKcuKapboHunu3otuonuanara (0,26 mi, 2,31 MMOJIb).

'H SIMP (DMSO-dg) & mma™! 12.43 (1H, br s), 12.31 (1H, brs), 7.29 (1H, d, J=3.0 I'ny), 6.96-
6.85 (2H, m), 6.41 (1H, dd, J=7.3, 1.5 '), 6.02 (1H, d, J=2.8 T'.)), 5.71 (2H, ), 4.23 (2H, m),
3.95 (2H, t, J=6.3I'y), 3.65 (2H, m), 3.33 (3H, s), 1.82-1.72 (2H, m), 1.02 (3H, t, J=7.4 I'n);

MC (BPH) m/z 390 (M+1).

ITpumep 6

1-(6-2TOKCU-TMPUANH-2-UIIMETHI )-2-TUOKCO-1,2,3,5-TeTparuapo-nuppono[3,2-u]j
MUPUMUIUH-4-0H

(a) DTUITOBBIN 3GUP 6-3TOKCU-TIMPHUINH-2-KapPOOHOBOM KUCIIOTHI

M oauCThIH 3THIT (2,3 M1, 28,8 MMOJIb) TOOABIISIA K CYCIIEH3UU 6-TUIPOKCU-TIMPUIUH-2-
kapOoHoBoi kucioTsI (1,0 T, 7,2 MMoJIb) U kapboHaTta cepedbpa(l) (4,0 r, 14,4 MMOJIb) B
CHCI; (70 min). JlaHHYIO CYyCTIEH3UIO MTEPEMEIINBAIIM IPU TEMIIEPATYPE OKPYKAIOIIEH Cpe/Ibl

Crp.: 27
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B TeueHMe 3 cyTok. HepacTBopumoe BelecTBO yaansu (GUiIbTpanyeit U TBep10e BEIIeCTBO
npombiBainu CHCl;. @uiibTpaT KOHUEHTPUPOBAIIN C MTOJIYYEHHUEM IPOIYKTA, YKa3aHHOIO B
3aroJIOBKe, C KOJIMYECTBEHHBIM BBIXOA0M (1,5 T) B BUIIe Maciia. DTO BeIIeCTBO UCITOIb30BaIN
Ha CIIeyIoler cTaauy 0e3 JaTbHeNIell OUUCTKY.

'"H IMP (CDCl;) & ma™! 7.65 (2H, m), 6.88 (1H, m), 4.45 (2H, q, J=7.0 T'), 4.41 (2H, q,
J=7.3 T), 1.40 (6H, m);

MC (OPU) m/z 196 (M+1).

(6) (6-2TOKCU-TIUPUTUH-2-WIT)-METAHOJT

NaBH, (5,7 1, 151 MMoI1b) 100ABISUTH MOPUUSIMU K 3TUIIOBOMY 3UPY 6-3TOKCHU-
MUPUIUH-2-KapOoHOoBOM kuciaoThl (1,5 1, 7,5 mmons) B EtOH (75 Mi1) B TeueHue 35 MUHYT.
OO0pa3yronyrocs cMech MepeMeIIMBaIIM ITPU TEMIIEPATYPE OKPYKAIOIIEH Cpe/ibl B TEUSHUE
JBYX cyToK. JloOaBsui Boty U cMech akcTparuposaim CH,Cl,. Opraauueckyio dazy
cyumiu (Na,SO,), GUIbTPOBAIM U 3aTeM KOHLEHTPUPOBAIIU C TTOTYYCHUEM COETUHEHMS,
yka3aHHOTO B 3arojioBke (0,85 r), ¢ 74%-HbIM BBIXOJIOM B BHJI€ Maciia. DTO BEIIECTBO
MCIIOJIb30BaJIM Ha CIIEAYyIOEeH CTaauu 03 JalbHEHIIIeH OUUCTKY.

'H AMP (CDCl3) & mmu™! 7.55 (1H, m), 6.77 (1H, d, J=7,4 T'w), 6.61 (1H, d, J=8.1 T'w),
4.66 (2H, d, J=5.3 '), 4.38 (2H, q, J=7.1 T'y), 3.46 (1H, t, J]=5.2 T'n), 1.41 (3H, t, J=7.1 I'ny).

(B) 6-2TOKCU-TIMPUAUH-2-KapOasIbaeru

DMSO (0,50 mi, 6,4 mmons) B CH,Cl, (10 M) 106aBIsuIM 11O KAILISIM K pacTBOPY
okcamunxiopuaa (2M B CH,Cl,, 3,1 mi, 6,1 mmonb) B CH,Cl, (20 mut) ipu

-60°C. O6pa3zyrolyrocsi cMech repeMeriuBaiiy pu -60°C B Teuenue 10 MUHYT.
Jo6aBism 1o KamisiM (6-3TokcunupuanH-2-un)-meranon (0,85 r, 5,6 mmons) B CH,Cl, (5
mi1) 1 DMSO (4 min). JlanHyto cMech niepemeriuBaiu npu -60°C B TeueHue 3 4, 3aTeM
ocTaBisud HarpeBaTbes 10 -20°C u nodasisum EN (6 Mir). O6pasyroluiicss pacTBOp
TepeMeIIrBajIi Py TeEMIIEpaType OKpysKaroliei cpeanl B TeueHue 40 MunyT. JloOaBsan
BOAy U cMech akcTparupoBanu CH,Cl,. Opranuueckyio gaszy mpoMbIBaId PaccoiioM,
cynmiu (Na,SO,) 1 KOHIEeHTpUpoBaiu. J{o0aBIIsiM K OCTaTKY IUITUIIOBBIN 3uUp U
HEpPaCTBOPHUMOE BEIIECTBO YA puinbTpanueit. GDUimbTpaT KOHISHTPUPOBAIIU C
MOJIy4eHUEeM COequHEeHMs], ykazaHHOro B 3aroioBke (0,60 1), ¢ 70%-HbIM BBIXOOM B BUE
TBEPAOTO BEIIECTBA. DTOT HEOUHUIIICHHBIN MPOYKT UCIOIB30BAIM Ha CIEAYIOIIEH CTaIuu
0e3 majapHeMIed OUNCTKU.

'H IMP (CDCly) 6 vie”! 9.93 (1H, s), 7.71 (1H, m), 7.53 (1H, d, J=7.1 I'y), 6.94 (1H, d,
J=8.3Tn), 4.46 (2H, d, J=7.1 '), 1.42 (3H, t, J=7.1 I'm).

(r) DTUn0BBIN 3GUp 3-[(6-3TOKCU-TIMPUIUH-2-UIIMETHT)-aMHHO |- 1 H-tuppoi-2-
KapOOHOBOM KHUCITOTHI

Vkcychyto kucioty (0,3 Mi1) 106aBIsIM K 6-3TOKCU-TIMpUAUH-2-Kapoanbaeruay (0,59 T,
3,9 MMoOIIB) U 3THIIOBOMY 3(pupy 3-amuHo- 1 H-muppoin-2-kapbonosoii kuciotsl (0,30 T, 1,9
MMoJIb) B 3TaHoue (10 mur). Yepes 1,5 u nodasnsiiu NaCNBH;5 (0,24 1, 3,9 MMoIib) 1
00pa3yIoIIyIOCsS CMECh TIepEeMEIIMBAJIU IIPY TeMIIEpaType OKPYKaIOIIeH cpeanl B TeueHue 19
4. PacTBOopuTEnb yaamsim B BaKyyMe, T0OABISIM K OCTATKY 3THIIAICTAT M HEPACTBOPUMOE
BEIIIECTBO yaasuiM puimbTpanueit. GUiabTpaT KOHISHTPUPOBAIN M HEOUMIIICHHBIN ITPOIYKT
OYMIIAJIA KOJIOHOUHOM (hdmI-xpoMaTorpadueit (rpadeHT renTana/stuianerara; ot 0
110 35% stunmanerara), moaydas 0,25 r (45%) coeqMHEeHUs], YKa3aHHOTO B 3arOJIOBKE, B BUJIE
TBEPIOTO BEIIECTBA.

'H AMP (CDCl3) & mmu™! 8.16 (1H, br s), 7.50 (1H, m), 6.89 (1H, d, J=7.3 T'w), 6.70 (1H,
brs), 6.57 (1H, d, J=8.1 '), 4.45 (2H, q, J=7.0 '), 5.71 (1H, m), 4.38 (5H, m), 1.37 (6H, m);

MC (OPH) m/z 290 (M+1).
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(1) 1-(6-DTOKCU-TTUPUTIUH-2-UTIMETUI)-2-THOKCO-1,2,3,5-TeTparuapo-nmuppoiio[3,2-d]
MMUPUMUIMH-4-0H

OtokcukapoonuamuzoTuonuaHat (0,12 r, 0,90 MMoJIb) 100ABIISIIA K 3TUIIOBOMY 3GUpPY 3-
[(6-3TOKCU-TTMPUAMH-2-UIMETHIT)-aMuHO |- 1 H-tuppoi-2-kap6onoBoit kuciaoTsl (0,24 T, 0,82
MMoJib) B CH,Cl, (5 Mi1) M ItepeMelMBaiii JaHHbBII pacTBOP IIPU TEMIIEPATYPE
OKPYJKalIoIIel cpeibl B TeueHUe 35 MUHYT. PacTBOpUTE b BBITIAPUBAIIM, JOOABIISIIN K
octatky 0,4 M NaOEt B atanose (3 mi1, 1,2 MMOJIb) M KUIISITUIM CMECh C OOpaTHBIM
XOJIOUIBHUKOM B TeueHue 1 4. Jlobapisiu gomonHurebHoe KonudectBo NaOEt (0,4 M B
araHoJe, 1,5 mit, 0,6 MMOJTb) ¥ KUITSITUIIM PACTBOP C OOpPAaTHBIM XOJIOAWILHUKOM B TEUCHUE
emie 1,5 4. PactBopurenb BblllapuBajiv, OCTATOK pacTBOPSUIM B BoJie U pH nmoBoaumu 1o
HeritpaipHoro pH 1 M HCI. O6pa3yrorieecst TBep10€ BEIIECTBO COOUPAIIH, TPOMBIBAJIU U
CYIIIWJIU C TTOJIyYE€HHUEM HEOUHMIIIEHHOTO MPOYKTa. DTO BEIIECTBO OYMIIIAIN ITperapaTUBHOM
B2KX ¢ nmonyyeHuem coelMHEeHMsI, yKa3aHHOT'O B 3aroyioBke (38 mr, 15%), B Buje TBEpAOTrO
BEIIIECTBA.

'H AMP (DMSO-dg) & mma™! 12.32 (2H, br s), 7.62 (1H, m), 7.29 (1H, d, J=3.0 T), 6.78
(1H, d,J=7.3 Tn), 6.64 (1H, d, J=8.3 '), 6.13 (1H, d, J=2.8 '), 5.65 (2H, s), 4.17 (2H, q, J=
7.1 T'u), 1.19 (3H, 7, J=7.0 T'n);

Bc amp (DMSO-dg) 6 173.5,162.7, 152.8, 152.5, 139.6, 137.2, 127.8, 113.9, 113.6,

109.0, 97.0, 61.0, 53.8, 14.3;

MC (OPN) m/z 303 (M+1).

ITpumep 7

1-TITunepuanH-3-UIMeTuiI-2-THOKCo-1,2,3,5-TeTparuapo-nuppodio[ 3,2-dJnupuMuanuH-4-oH

(a) Tper-bByTunoBsit a3up 3-hopMui-nunepuarH- 1-kapooHoBoi kuciaoTel DMSO (0,18
M, 2,6 MmoJib) B CH,Cl, (5 MiT) 106aBIsuiu 1Mo KamisiM K pacTBOpY okcaiauwixyiopuaa (2 M B
CH,(Cl,, 0,65 mi, 1,3 mmonbs) B CH,Cl, (4 M) ipu -78°C. OBpa3zyrolytocs CMech
nepeMeriBaiu npu -68°C B TeueHue 15 MmunyT. J100aBIsAIM 1O KaruissM TPeT-OyTUITOBBIM
3¢up 3-TUIPOKCUMETUII-TIMITEPUINH- 1 -KapOoHoBOM KHCIOThI (Dean A. Wacker et al.
Bioorganic & Medicinal Chemistry Letters 2002, 12, 1785-1789) (0,22 r, 1,0 mMoOJIb) B
CH,Cl, (4 mi1) 1 nocrne 15 muH nepememnBanus 1npu -78°C no6asismu EtzN (6 mu).
OO0pa3syromumiicss pacTBOP MepeMelInBaIi Py TEMIIEpATypPe OKPYKAIOIIEH Cpe/ibl B
TeyeHue 16 4. Jlob6aBisiiu BOAY, SKCTPArupoOBaId CMECh TUITUIIOBBIM 3(UPOM,
opranudeckuit ciov cymuiu (Na,SO,) 1 KOHUEHTPUPOBAIIU € ITOJIYUEHUEM IIPOJIYKTA B BUIE
s)entoro Macia (0,20 1, 92%-Hbli BBIXO). DTOT HEOUYMIIICHHBIN MPOIYKT UCITOIb30BAIM HA
CIIeyIOIIe cTauu 0e3 TabHeNIeld OUMCTKU.

MC (OPU) m/z 214 (M+1).

(6) Tper-byTunossiit a¢gup 3-[(2-3TOKCcMKapOOHWIT- 1| H-TUppoI-3-uiiaMuHO)-MeTHIT |-
MUIEePUIMH- 1 -KapOOHOBON KUCITOTHI

CoenuHeHue, yKa3aHHOE B 3aTOJIOBKE, MOJIy4aau B Buae Macia ¢ 30%-HbIM BBIXOJIOM,
Ha4yMHas ¢ 3TWIOBOro 3(dupa 3-amuHo- 1 H-muppon-2-kapoonosoii kucinots (0,14 r, 0,92
MMOIJIb) U TPET-OyTUoBOro adupa 3-hopMui-nunepuans-1-kapdonosort kucioTsl (0,20 T,
0,92 MMoOIIB).

'H SIMP (CDCl3) & man™' 8.29 (1H, br s), 6.70 (1H, s), 5.67 (1H, m), 4.27 (2H, m), 3.93
(1H, brs), 3.85 (1H, d, J=13.2 T'y), 3.10-2.94 (2H, m), 2.83 (1H, m), 2.65 (1H, br s), 1.85 (1H,
m), 1.76 (1H, m), 1.64 (1H, m), 1.42 (9H, s), 1.31 (3H, t, J=6.8 T'n), 1.22 (1H, m);

MC (OPH) m/z 352 (M+1).

(B) 1-IIunepuauu-3-uiaMeTui-2-Tuokco- 1,2,3,5-rerparugpo-nupposo[3,2-djnupumuanH-4-
OH
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CoenuHeHue, yKa3aHHOE B 3ar0JIOBKE, MOJIy4asIu B BUIe TBEPAOTO BeliecTBa ¢ 20%-HbIM
BBIXOJIOM, UCITOJIb3YS TPET-OyTHIIOBBIM 3pup 3-[(2-3TOKCHKapOoHMIT- 1 H-TTupposr-3-
WJIAMMHO )-METHII |-TTUIIepUIUH- 1 -KapOOHOBOM KUCIOTHI (97 mr, 0,27 MMOJTB) U
3TOKCcUKapOoHunM3oTuonuaHart (36 mr, 0,27 MMOJIb) C UCITOJIb30BAHUEM 001l METOIMKU b
co creayromuMu MoaudukanusaMu. ITocie peakuy MUKIM3aUK, OTOCPETIOBaHHOM
OCHOBaHMeEM, K peakioHHom cMecu nobapisim 6 M HCI (0,3 mi) ¢ mocreayommum
HarpeBaHUEM B MUKPOBOJIHOBOM peakTope B TeueHue 4 MuHyT npu 100°C. PactBopuTens
yIaJIsIi B BAKyyMe M OCTaloIIeecs TBEPAOE BEIIECTBO OUUIIav MpenapatuBHol BOXKX ¢
ucnoib3oBaHueM KosioHnku Atlantis C18 19x100 MM, 5 mxm. ['paaueHT ¢ aneroHutpusiom/0,1
M aneratoM aMMOHMS B 5%-HoM aneToHuTpuiie B Boae MilliQ mporossiu ot 0% 1o 50%
anetToHuTpwia 3a 15 muH. CKOpOCTh MOTOKA: 15 MII/MUH.

'H AMP (Metanomn-d,) 6 v 7.23 (1H, d, J=3.2 Tu), 6.21 (1H, d, J=3.2 T'w), 4.46 (1H,
m), 4.23 (1H, m), 3.22 (2H, m), 2.86 (2H, m), 2.58 (1H, m), 1.83 (2H, m), 1.62 (1H, m), 1.42
(1H, m);

Bc amp (Metanon-dy) 6 178.8, 154.7, 139.3, 129.5, 115.3,97.8, 53.7, 48.0, 45.2, 34.5,
27.6,23.2;

MC (OPU) m/z 265 (M+1).

ITpumep 8

1-Bytun-4-tuokco-1,3.4,5-terparunapo-2H-nuppono[3,2-dJnupumuaun-2-oH

OtokcukapoonuamzoTuonuaHat (0,13 mi, 1,1 MMOIb) JOOABISAIN K 3THIOBOMY 3(upy 3-
(6ytunmamuno)-1H-mmuppoin-2-kap6onosoit kuciots (0,23 1, 1,1 MMOJIb) B TOJTyoste (5 MIT) U
cMmech HarpeBau rmpu 90°C B Teyenue 1 4. Ocaiok OTHUILTPOBBIBAIIA U ITPOMBIBAIIN
rekcaHoM. IIpomexxyTouHbIl IPOAYKT 00padbaTsiBaiu ruapokcuaom kamug (0,55 r, 9,9
MMOJIb) B BOZIe (9 MIT) U HarpeBaju ¢ OOpaTHBIM XOJIOAWJIBHUKOM B TeueHue 15 4. ITocre
OXJIQXKJICHUS 10 TEMIIepaTypbl OKpyKarolen cpeabl pH noBoawu 110 5, ucrnonb3ys 12
M HCI. OGpa3yrommiics ocagok cooupaan GuibTpanyei U IpOMbIBAIN BOAOM.
HeouniieHHbIi TPOAYKT OYMILAIM C UCIIOJIb30BaHUeM npenapatuBHoi BOKX ¢
MMOJIYYEHUEM COEAUHEHMS], YKa3aHHOTO B 3arojioBke (16 mr, 6%), B BUIe TBEPIOTO BEILIECTBA.

'H AMP (DMSO-dg) & mma™! 12.04 (1 H, brs), 11.95 (1 H, brs), 7.40 (1 H, s), 6.23 (1
H, d,J=2.7Tn), 3.84 2 H, t, J=7.2 T'n), 1.66-1.56 (2 H, m), 1.32 (2 H, m), 0.89 (3 H, t, J=7.3 T'n);

MC (OPW) m/z 224 (M+1).

ITpumep 9

1-(2-3onponokcuaTuil)-2-Tuokco-1,2,3,5-rerparuapo-nuppono[3,2-d|nupuMuanH-4-oH

(a) DtunoBsIit 3¢up 3-[(2-U30MPONOKCHITHIT)aMUHO |- 1 H-iuppoi1-2-kapOoHOBOM KMCIOTHI

TpuxnopuuanypoByro kucioty (1,84 r, 7,93 Mmmob) 100aBIIsIIM K pacTBOpPY 2-
uzonponokcustanona (0,75 r, 7,21 mmous) B CH,Cl, (3 mi). PeakumonHyto cmech
oxJtaxaanu 10 0°C 1 0CTOPOKHO MaJIbIMU nopiusiMu gooasisiiu TEMPO (0,022 1, 0,14
MMOJIb). JIaHHYIO CMeCh TTepeMeNIMBajIi IIPU KOMH. TeMII. B TeueHue 20 MUHYT, 3aTeEM
bunbpTpoBam yepes uenut u npombiBait CH,Cl,. Ha npoTtsokeHnn ¢punbTpanmu GuiabTpat
coxpansim xonoaubiM, 0°C. K nepememBaemoit cmecu apupa 3-amuno- 1 H-muppoi-2-
kap6onoBoit kucinoTsl (0,83 1, 5,41 mmoine) 1 HOAc (0,62 mi, 10,8 mmons) ipu 0°C B
MeTaHouIe (5 MJ1) T00aBIISUIM pacTBOP ajbaeruaa. JJlaHHyo cMech IepeMennBaii B
TedueHue 20 MUHYT, 3aTeM 100aBisin NaCNBH;5 (0,34 1, 5,41 mmonb). [Tocne
MepeMENIMBAHUS IIPU KOMH. TEMII. B TEUEHUE 2 4 PACTBOP yIIAPUBAJIA HA TMOKCUJIE KPEMHUS
Y OYMIIIAJIM KOJIOHOYHOM (h3iI-xpomaTorpadueit (rpagMeHT renTaHa/stuiaanerara; ot 0
10 100% sTunanerarta) ¢ MOJIyYEHUEM COEIMHEHUS, yKa3aHHOTO B 3arojoBke (0,75 T, 58%), B
BUJIC MacJa.
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'H SIMP (DMSO-dg) & ma™! 10.72 (1H, br s), 6.76-6.74 (1H, m), 5.66-5.65 (1H, m), 5.34
(11-1, brs), 4.17 (2H, q, J=7.0 '), 3.59-3.49 (3H, m), 3.15 (2H, q, J=5.6 T'n), 1.26 (3H, t, J=7.0
I'm), 1.10 (3H, s), 1.08 (3H, s);

MC (OPU) m/z 241 (M+1).

(6) 1-(2-M30m1ponoKcuaITHIT)-2-TUOKCO-1,2,3,5-TeTparuapo-nuppoo[3,2-d|mupumuauH-4-
OH

Coenunenue, ykazanHoe B 3arojioBke (0,17 r, 23%), noJiy4ajii corjiacCHO OOIIeMy
cnioco0y b ¢ ucnonap3oBanreM 3TUI0BOTrO 3upa 3-[(2-u3onponokcuaTuia)amuuo]-1H-
uppoJi-2-kapooHoBoi kuciaotsl (0,7 r, 2,91 MMOJIb) U
sTokcukapbonunusotuonranara (0,40 mi, 3,50 MMOJIb).

'H SIMP (DMSO-dg) & mu™! 12.74 (2H, br s), 7.35 (1H, d, J=2.8 I'), 6.29 (1H, d, J=3.0
I'm), 4.49 (2H, t, J=6.3 T'm), 3.72 (2H, t, J=6.3 I'y), 3.60-3.58 (1H, m), 1.02 (3H, s), 1.01 (3H, s);

MC (OPUN) m/z 254 (M+1).

ITpumep 10

1-(2-MeToKCH-2-MeTUIIIPOIII)-2-TUOKCO-1,2,3,5-TeTparuapo-nupposiol3,2-d]
MUPUMUIUH-4-0H

(a) D¢up 3-[(2-MeToKCcU-2-MeTUIITpoTTHIT)aMUHO |- 1 H-Tuppon-2-kapOOoHOBOM KUCITOTHI

CoenvHeHue, yKa3aHHOE B 3ar0JIOBKE, MOJIy4asid B BUIEe Macia ¢ 75%-HbIM BBIXOJIOM,
Ha4MHas C 9TWI0BOro 3¢upa 3-amuno- 1 H-muppoi-2-kap6oHosoii kucinotsl (0,250 T, 1,62
MMOJIb) U 2-MeTOKCH-2-MeTuiimponanais (US 3652579) (0,331 r, 3,24 MMoJib) ©
HCIOJIb30BaHMEM OOIIe METOAMKU A, HO CO CISAYIOIMMU Moaudukanusamu. Yepes 6 1
JI00ABIISUIA JOTIOJIHUTEIBHOE KOJIMYECTBO 2-MeTOKCU-2-MeTuimnponanans (0,165 r, 1,62
MMOJIb) U 3aTE€M PEeaKIMOHHYIO CMECh ITepeMEIIMBAJIM B TEUEHHUE HOYH.

'H SIMP (DMSO-dg) & mma™! 10.69 (1H, br s), 6.74 (1H, t, J=3.0 T'w), 5.64 (1H, t, J=2.6
I'm), 5.33 (1H, brs), 4.17 (2H, q, J=7.1 I'y), 3.11 (3H, s), 3.03 (2H, d, J=5.8 '), 1.26 (3H, t, J=
7.1 ), 1.13 (6H, s);

MC (OPH) m/z 241 (M+1).

(6) 1-(2-MeToKCH-2-METUIITPOITHIT)-2-TUOKCO-1,2,3,5-TeTparuapo-nupposo|3,2-d]
MUPUMUIUH-4-0H

CoenvHeHME, yKa3aHHOE B 3ar0JIOBKE, ITOJIyYajId B BUJIE TBEPAOTO BelllecTBa C 3%-HbIM
BBIXOJIOM, HAUMHAS C 3TUIIOBOTO 3pupa 3-[(2-3Tokcu-2-MeTuimnponuin)amuao]-1 H-muppoi-2-
kap6oHoBoi1 kucinoThl (0,283 1, 1,18 MM0OIb) U 3TOKCMKapOoHum3oTruonuanara (0,13 mur,
1,18 MMOJTB) C MCITOJIB30BAHUEM 001l METOIMKHN b, HO cO caeayrommmMu Mo auOUKAIASIMHU.
Peaxuuio npoBoMIIM B MUKPOBOJTHOBOM PEAKTOPE B 1IEJIOM B T€UeHUE 35 MUHYT.

'H SIMP (DMSO-dg) & mma™! 12.29 (1H, brs), 12.17 (1H, br s), 7.30 (1H, d, J=2.76), 6.29
(1H, d, J=2.76), 4.58 (2H, br s), 3.12 (3H, s), 1.21 (6H, s);

MC (OPU) m/z 254 (M+1).

Ipumep 11

1-(2-2TOKCU-2-METUIIITPOIUI )-2-THOKCO-1,2,3,5-TeTparuapo-nuppoJio[ 3,2-d]nupumu-4-
OH

(a) 2-bpoMm-1,1-aAu3TOKCU-2-METUITITPOIIaH

JIaHHBIN MPOAYKT CUHTE3UPOBAJIM COTJIACHO MOIU(PUIMPOBAHHON METOIMKE, OIMMMCAHHOM
B US 3652579. bpomuctyto Boay (2,95 M1, 57,6 MMOIb) JOOABJISIIN 11O KAIUIsIM K
nzoo0ytupanpaeruay (4,82 r, 66,8 MMoiib) B aTaHoJie (22 MiT) U 00pa3yIONIyIOCs CMeCh
repeMelIrMBajIy Mpyu KOMH. TeMIl. B TeueHue 40 MUHYT. JJ0OaBIsIM TOTOTHUTEIBHOE
KoJimuecTBO 6pomuctori Boasl (0,3 mi, 5,86 MMoJib). PeakiiMOHHYIO0 CMeCh HEMTpaIu30BaIH
noOaBiieHreM KapOoHaTa kaiabuus (3,5 r, 25,3 Mmoub). Ocrarommiics KapOoHAT KaJlbIys
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OT(UIBTPOBBIBAIIM M (PUIIBTPAT BBUIMBAJIM Ha CMECh JieA-Boaa. BomHyto ¢azy
skctparupoBaiu CH,Cl,, cymmmmu (Na,SO,), dpunbTpoBaiu U KoHeHTpupoBaiu. [Tocie
BaKyyMHOM IeperoHku rnosrydanu npoaykt (10,10 r, 67%), yka3zaHHBIN B 3ar0JIOBKE.

'H AMP (DMSO-d) & man™' 4.43 (1H, ), 3.80-3.73 (2H, m), 1.64 (6H, s), 1.15 (6H, t, J=
7.1 Hz).

(6) 2-DTOKCH-2-MeTUIIITPONIaHATb

JlaHHBIN MTPOIYKT CUHTE3UPOBAJIM COTJIACHO METOAMKE, onucaHHou B US 3652579.

2-DTOKCHU-2-MeTUIIponaHaib (5,63 r, 25 MMOJIb) 100aBIISUIM 11O KAIUISIM K OMTapTpary
kams (2,35 1, 12,5 MMOJTb) B IECMOHU3UPOBAHHOM BOJIE, KMIISIIEH 10T 0OpaTHBIM
XOJIOIUIIBHUKOM (22,5 mu1), Ha mpoTsokeHur S0 MUHYT. OOpa3yrolIyocsi CMeCh KUTISTUIIH C
00paTHBIM XOJIOJUILHUKOM B TeueHue 70 MUHYyT. PacTBOpUTENh M MPOAYKT OTTOHSIIH.
J1oGaBIIsIM K CMECH MPOAYKT-PACTBOPUTEND CyJIbhaT aMMOHMS (Bcero 8,5 ). JlaHHyIO0
CMECh TIEPEMEIITMBAIIH, 3aTeM Pa3IeIsui ABe (a3bl, U BEPXHIO a3y MeperoHs M U3
XJIOpUAa KaJIblvs ¢ TTojrydeHueM mpoaykra (1,60 r, 55%), yka3aHHOTO B 3arOJIOBKE.

MC (X)) (xumuueckast nonuzanust) m/z 117 (M+1).

(B) OTmnoBslit apup 3-[(2-3TOKCH-2-MeTUITTpOIUIT)aMuHO |- 1 H-nmuppo:n-2-kapboHoBoti
KHUCJIOTBI

CoenvHeHHME, yKa3aHHOE B 3ar0JIOBKE, ITOJIyJajId B BUIe Macia ¢ 63%-HbIM BBIXOJIOM,
Ha4yMHas ¢ 3TWIOBOro 3dupa 3-amuno- 1 H-muppon-2-kapoonosoii kuciotsl (0,200 T, 1,30
MMOJIb) U 2-3TOKCU-2-MeTumponroHanbaeruaa (0,292 r, 2,86 MMOJIb) C UCIIOJIb30BAHUEM
o0111eit METOIUKM A, HO CO cleayroleit Mmoaudukanuei. PeaknmoHHyro cMech
MepeMenIMBaly Mpyu KOMH. TEMII. B TEUCHUE 48 .

'H amP (CDCly) & v 6.74 (1H, brs), 5.70 (1H, br s), 4.32 (2H, q,J=7.4T'n), 3.54-3.47
(2H, m), 3.44 (2H, q, J=7.6 T'n), 3.12 (2H, d, J=4 T'n), 1.25 (6H, s), 1.20 (3H, t, J=7.4 T'n), 1.19
(3H, t, J=7.6 T');

MC (OPU) m/z 255 (M+1).

(1) 1-(2-2TOKCH-2-METUIIITPOITNIT)-2-TUOKCO-1,2,3,5-TeTparuapo-nupposio[3,2-a]
MUPUMUIMH-4-0H

OTUnoBbIl 3¢up 3-(2-MeTOKCH-2-MeTUN)-TIponuiiaMuto- 1 H-muppo-2-kapboHoBoti
kucioTheI (0,200 r, 0,79 mmons) pactBopsuiu B CH,Cl, (2 MiT) pu KOMH. TeMIIL. B aTMocdepe
azota. Jlo6aBisiiM Mo KarisiM dTokcukapoonunuzotuouuanart (0,12 mut, 1,02 MMOJIb) U
PEAKIMOHHYIO CMECh TIepEMENIMBAJIM TP KOMH. TEMII. B TEUeHUE HOUU. PacTBOpUTEND
BBINIapHUBAIIU, 100aBIsIM 3TOKCHT HaTpus (1 M B aTanosne, 0,94 mi, 0,94 MMOITb) U
peakMoHHYy0 cMech HarpeBaiu 10 40°C B TeueHue 48 4. Jlobasmsu Boay (2 mi) u pH
JIOBOJMITH JIO0 HEUTPATBLHOTO 3HaUeHUs, ucrionb3ys 2 M HCI. Ocamok cooupainu
bunbTpanue U ourIaay npenapatusHor BOXKX ¢ morydyeHrneM coeuHeHMs, YKa3aHHOTO
B 3aroJjioBke, ¢ 6%-ubiM BeIxoa0M (0,12 1).

'H AMP (DMSO-dg) & mn! 12.22 (1H, br s), 7.30 (1H, d, J=2.8 T'n), 6.35 (1H, d, J=3 Tw),
4.60 (2H, br s), 3.40-3.34 (3H, m), 1.22 (6H, s), 1.04 (3H, t, J=7.0 I'n);

MC (OPHN) m/z 267 (M+1).

ITpumep 12

1-(ITunepuauH-4-unmeTnn)-2-Tuokco- 1,2,3,5-rerparugpo-nuppodo[ 3,2-dJ nupumMu auH-4-
OH

(a) Tper-byTunossiit adup 4-[(2-(3TokcukapOooHu)- 1 H-mupposa-3-unaMuHo ))-MeTHII|
MUIEPUIMH- 1 -KapOOHOBON KUCITOTHI

CoenuHenue, ykazanHoe B 3arojioBke (0,156 r, 10%), moydasu corJiacHO o0IeMy
cocody A, HauuHas ¢ 3TUI0BOro 3dupa 3-amuHo- 1 H-nmuppo-2-kap6oHoBoli
kucioThI (0,68 T, 4,4 MMOJIb) U TPET-OyTUIIOBOTO 3upa 4-hopMUIIUTIEPUTUH- 1-
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kapOoonoBoii kucinoTsl (P.C.Ting et al., Bioorganic & Medicinal Chemistry Letters, 2001, 11,
491-494) (0,98 , 4,6 MMOJIB).

'H SIMP (DMSO-d¢) & ma™! 10.70 (1H, br s), 6.74 (1H, br s), 5.65 (1H, br s), 4.19 (2H, q,
J=7.2Tn),3.95(2H, d, J=12.0 I'ny), 2.97 (2H, t, J=6.0 I'm), 2.65 (2H, br s), 1.66 (2H, d, J=12.0
I'm), 1.39 (9H, s), 1.26 (3H, t, J=7.2 T'n), 1.07-0.95 (2H, m);

MC (OPN) m/z 352 (M+1).

(6) 1-(ITunepuanH-4-UIMeTHIT)-2-TUOKCO-1,2,3,5-TeTparuapo-nupposio[3,2-d]
MMUPUMUIMH-4-0H

OtokcukapoonunuzotuonuaHat (0,058 r, 0,44 MMOIIb) JOOABIISIIM K TIEPEMEITMBAEMOMY
pacTtBopy TpeT-0yTuioBoro acpupa 4-[(2-(3Trokcukapoouu)- 1 H-muppoi-3-unamMuHo ))-MeThi |
NUIepuanH- 1-kapoonosoit kucnotsl (0,156 1, 0,44 Mmonb) B CH,Cl, (2 MJT) U JAHHYIO CMECh
MepeMenIMBald Mpyu KOMH. TeMII. B TedeHue 1 4. PacTBOpUTENb yaaisiv B BAKyyMe U
OCTATOK pacTBOPsIM B 3TaHoJe (1 M), conepsxkatem Hatpuid (0,015 r, 0,66 MMOJIB).
OOpa3yryrocs cMech HarpeBajid B MUKPOBOJTHOBOM peakTope 1pu 120°C B Teuenue 10
MuHYT. Job6aBmsum 6 M HCI (0,5 Mi1) 1 BHOBb HarpeBalid peakiMOHHYIO CMECh B
MUKpPOBOIHOBOM peakTope rpu 100°C B Teuenue 3 MunyT. pH moaBoaunu 1o
HEUTpaIIbHOTO 3HauYeHUsl, Ucroyib3ysl 2 M HCl, u KOHIEHTpUPOBAJIM PACTBOP B BAKyyME.
Heouniiennslit npoaykt ouninanu npenapatuBHon BOXKX ¢ monyuenuem coenrHenus,
ykazaHHOTro B 3aroyioBke (0,038 1, 14%), B Buje O6€10T0 TBEPJOroO BEIIECTBA.

'H AMP (DMSO-d¢) & mmu! 7.36 (1H, d, J=2.8 T'm), 6.33 (1H, d, J=2.8 T'w), 4.27 (2H, br
s), 2.95 (2H, d, J=12.0 T'w), 2.40 (2H, t, J=10.4 T'w), 2.25-2.15 (1H, m), 1.50 (2H, d, J=10.8 I'my),
1.37-1.20 (2H, m);

13C IMP (DMSO-dg) & muta™! 173.2, 152.9, 137.6, 128.1, 114.0, 97.5, 55.2, 45.5, 34.7, 30.0;

MC (OPUN) m/z 265 (M+1).

ITpumep 13

1-[(1 -MetunnunepuauH-3-uia)MeTui|-2-Tuokco-1,2,3,5-terparuapo-nuppoiio|3,2-d]
MUPUMUIUH-4-0H

1-ITunepuaus-3-uiImMeTuit-2-Tuokco- 1,2,3,5-rerparuapo-nuppoJio| 3,2-d | nupumuiMH-4-oH
(ITpumep 7) (0,092 1, 0,35 MMOJIB) PACTBOPSIIM B METAHOJIE (2 MJT) U JOOABJISIIIU
MYpPaBbUHYIO KUCIIOTY (37% BOaH., 0,059 mu, 0,7 mmons). [Tociie 5 MUHYT niepeMeIMBaHus
IIPU KOMH. TeMIl. oopazoBaics ocaaok. Jlob6asmsiiu NaCNBH;5 (0,026 r, 0,42 MMOJIb) U
MepeMeNIMBAJIA CMECh ITPU KOMH. TEMII. B TeueHue 1 4. PacTBopuTenb yaaisyii B BAKyyMe U
OCTAaTOYHOE TBEP/I0€ BEIIECTBO OUHIIaAIM NpenapatuBHoil BOXKX, monyuas coequHeHnue,
ykazaHHoe B 3arojioBke (0,022 r, 22%), B Bujie 0€710r0 TBEPAOTO BEIIECTBA.

'H SIMP (DMSO-dg) & ma™! 12.22 (1H, brs), 7.36 (1H, d, J=2.8 T), 6.33 (1H, s), 4.27
(2H, br s), 2.61-2.5 (1H, m), 2.36-2.30 (1H, m), 2.09 (3H, s), 1.93-1.82 (3H, m), 1.65-1.52 (2H,
m), 1.44-1.32 (1H, m), 1.16-1.07 (1H, m);

3C AMP (DMSO-d) & mma™! 173.2, 152.9, 137.6, 128.1, 114.0, 97.3, 59.2, 56.0, 53.3,
46.7,34.9,27.7,24.7;

MC (OPUN) m/z 279 (M+1).

[Tpumep 14

1-[2-T'uapoxcu-2-(4-meTokcudenun)aTui]-2-tuokco- 1,2,3,5-terparuapo-nmuppoiio[3,2-b]
MUPUMUIUH-4-0H

(a) Metui-{[TpeT-0OyTHUI(IUMETHIT)CHITUI |OKCH } (4-MeTOKCH(EHMIT )-aneTaT

TBDMSCI (1,5 1, 9,94 Mmmonb) u umuaason (1,0 T, 14,6 MMoJib) 100aBIISUTH K pacTBOPY
MeTUITUIPOKCU-(4-MeTokcudenun)anerata (Teodozyj Kolasa et al., J. Org. Chem., 1987, 22,
4978-4984) (1,3 1, 6,62 mMoiib) B DMF (8 MiT), 1 JaHHYIO CMECh TIepeMENIMBAJIU ITPU KOMH.
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TEMII. B TeueHue 2 4. J{00aByIsIn BOAY U CMeCh SKCTParupoBaJd JUITUIIOBBIM 3(PHUPOM.
OpraHu4ecKuii CJIoM TPOMBIBAJIM paccoiioM, cymi (MgS0O,), puimbTpoBamu 1
KOHIEHTPUPOBAJIM C TTOJTYYEHUEM COEIMHEHMS, YKA3aHHOTO B 3arojoBke (2,0 T, 97%).

'"H aMmP (CDClLy) 6 wia™! 7.39 (2H, d, J=8.8 I'y), 6.88 (2H, d, J=8.8 T'y), 5.19 (1H, s),

3.81 (3H, s), 3.69 (3H, s), 0.92 (9H, s), 0.11 (3H, s), 0.03 (3H, s).

(6) {[Tper-byTun(mumeTwin)cuaut] okcu } (4-MeTokcudenun)aneranbaerung Metun{ [Tper-
Oy TWII(IUMETHIT) CHITUII | OKCH } (4-MeTokcudenum)anerat (0,5 T, 1,61 MMOJIb) pacTBOPSUTH B
toayoJe (10 M) u oxnaxaanu 1o -78°C B atmocdepe azota. MeminenHo godasisuin DIBAL
(1,0 M B Tonryore, 1,9 mi1, 1,93 MMOJIb) U TIepeMeIIuBaIi cMech B TeueHue 1 4 mpu -78°C.
JIaHHYIO peaKLMOHHYIO CMeCh BbUIMBAIM Ha cMech Jibjaa (20 r) u CHCl; (20 mun). Cmech
TepeMEIIMBaJIM IIPH KOMH. TeMIl. B TedeHue 30 MunyT. Cliou pa3nensiiv U BOIHYIO (ha3y
skctparupoBaiu CHCl;. Opranudeckyto ¢a3y mpoMbIBaiId paccosioM, cymumm (MgSOy),
(bUIBTPOBAIM U KOHIEHTPUPOBAJH, torydast 99% (0,45 ) coeqrHeHus], yKa3aHHOTO B
3arojioBke. JlaHHbIN MPOMAYKT HEIMOCPEICTBEHHO UCIOIb30BaJIM Ha CIIEAYOleH cTaauu 0e3
JaJbHEHIIEeH OYUCTKU.

'H SIMP (CDCl;) & mun! 7.40-7.38 (2H, m), 6.89-6.87 (2H, m), 5.19 (1H, s), 3.81 (3H,

s), 0.92 (9H, s), 0.11 (3H, s), 0.03 (3H, s).

(B) DtunoBsiit 3¢up 3-{[2-{[TpeT-Oy THII(AUMETHIT ) CUITHIT | OKCH } -2-(4-MeTOKCU(DEHMIT)ITHI |
aMuHO } - 1 H-muppon-2-kapOOHOBOM KUCIIOTHI

Coenunenue, ykazanHoe B 3arojioBke (0,13 1, 19%), mory4aiu coriacHO oO1eMy
croco0y A, HCIOIB3Ysl 3TUITOBBIN 3¢up 3-amuHo- 1 H-tuppoi-2-kapooHoBoit kuciotsl (0,16
T, 1,07 MMouth) 1 {[TpeT-Oy THII(TMMETHIT)CHITHI |OKCH } (4-MeTokcudeHunaneTaabaerus (0,3
r, 1,07 MMOJIB).

MC (OPU1) m/z 417 (M-1).

(r) 1-[2-{[TpeT-ByTUa(IMMeTHIT)CUITUIT| OKCH } -2-(4-MeTOKCUDEHUT)ITHI | -2-THOKCO-1,2,3,5-
TeTparuapo-nuppono|3,2-d]nupumMuInH-4-oH

Coenunenue, ykazanHoe B 3arojioske (0,07 r, 90%), rnmoiiy4yasy corjiacHO oOIIeMy
cioco0y b, ncnonw3ys atunoBeIi 3¢gup 3-{[2-{[TpeT-0y TUI(IUMETHIT)CHUITAI | OKCH }-2-(4-
MeTokcudenun)3Trit|amuHo }- 1 H-muppo:n-2-kap6onosoii kuciaoTsl (0,13 T, 0,31 MMoItb) 1
sTokcukapoonunusotuonmanat (0,042 mi, 0,37 MMOJIB).

'H aMP (DMSO-dg) 0 woa! 12.28-12.23 (2H, m), 7.42 (2H, d, J=8.6 T'n)), 7.34-7.33 (1H,
m), 6.96 (2H, d, J=8.6 I'n), 6.33 (1H, br s), 5.53-5.50 (1H, m), 4.57 (1H, br s), 4.15 (1H, br s),
3.76 (3H, s), 0.61 (9H, s), 0.31 (3H, s), 0.39 (3H, s);

MC (OPN) m/z 432 (M+1).

(m) 1-[2-T'unpoxcu-2-(4-MeToKCUpEHNT)ITHIT|-2-THOKCO-1,2,3,5-TeTparuapo-nuppo:o[3,2-
d]nupumMunnH-4-0H

®Ttopua rerpa-H-0ytuaammonusi (1 M B THF, 1,27 mu, 1,27 mMonb) no6aBisim K 1-[2-

{ [TpeT-OyTHUI(IUMETHIT)CHITUIT |OKCH } -2-(4-MeTOKCU(DEHUT)ITHIT |-2-TUOKCO-1,2,3,5-
TeTparuapo-nuppoo|3,2-djmupumuaun-4-ony (0,065 r, 0,152 mmons) B THF (8 mir).
JanHyro cmech nepeMeruBaiu npu 5S0°C B Teuenre Houd. J100aBIIsiiv 3TUIALETAT,
OpraHUyecKylo (azy MpOMbIBaIM BOJOM U paccosioM, cymiu (MgSO,), GuibTpoBaiu U
KOHIEHTPHUPOBAJIM. ITO HEOUMIIIEHHOE BEIIECTBO OUMIIAIM ImpenapaTuBHoi BOXKX ¢
MOJIyYEHUEM COCIMHEHMS, YKa3aHHOTO B 3arojioBke (0,018 1, 37%) B BUIe TBEPAOTO
BEIIECTBA.

'H aMP (DMSO-dg) & wia™! 12.20 (2H, brs), 7.40 (2H, d, J=8.5 I'ny), 7.29 (1H, d, J=2.8
I'm), 6.91 2H, d, J=8.8 I'm), 6.27 (1H, d, J=2.8 I'n), 5.42-5.41 (1H, m), 5.28-5.24 (1H, m), 4.62-
4.58 (1H, m), 4.19-4.16 (1H, m), 3.74 (3H, s);
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MC (BPU) m/z 316 (M-1).

ITpumep 15

1-(2-MeTtokcubeH3un)-2-tuokco-1,2,3,5-terparugpo-nuppoio[3,2-d]JnupumuanH-4-oH

(a) DtunoBsrit 3¢up 3-[(2-meTokcnbeH3uI)aMuHO |- 1 H-muppo:a-2-kapOboHOBOM KUCIOTHI

CoenvHeHHME, yKa3aHHOE B 3ar0JIOBKE, ITOJIyYajId B BUIE OEIOT0 TBEPIOTO BEIIECTBA C
KOJIMYECTBEHHBIM BBIXOJ0M, HAUMHAS C 3TUII0BOTO 3¢upa 3-amuHo- 1 H-muppoi-2-
kap6oHoBoit kucinoTsl (0,350 r, 2,27 MMmoab) U opTo-aHucaiabaeruaa (0,37 r, 2,71 MMmounb),
UCITOJTB3YS OOIIYIO METOJIMKY A, HO CO ciemyromumMu Mmoaudukanusmu. IToce
MepeMenIMBaHus B TEUEHWE HOUYM PEAKIIMOHHYIO cpeny ynapuBaiu. HeouriieHHOe TBep10€
BeniectBO pactBopsii B CHCl;, hunbTpoBaiv U pacCTBOPUTENH BbIIAPUBAIIU B BAKyyMe,
3TOT HEOUMIIICHHBIN MPOYKT UCTIOIB30BAIM Ha CIEAYIONIEH cTaauu 6e3 najabHenen
OUMCTKH.

MC (OPW) m/z 275 (M+1).

(6) 1-(2-MeTokcuben3umn)-2-Tuokco-1,2,3,5-terparuipo-nuppoio[3,2-a |nupuMuIuH-4-0H

CoenvHeHHWE, yKa3aHHOE B 3ar0JIOBKE, ITOJIyYajId B BUIE TBEPAOTO BellecTBa ¢ 16%-HbIM
BBIXOJIOM, Ha4MHasl C 3TWII0BOTO 3dupa 3-[(2-MeTokcnbeH3u1)amuHo |- 1 H-muppo-2-
KapOoHOBOM KUCITOTHI (0,622 1, 2,27 MMOJIb) U 3TOKCUKapOoHuIM3oTHonuanara (0,26 mi,
2,27 MMOJTB), UCTIOJTB3YS OOITYI0 METOAMKY b, HO co ciemyromeit Moaudukauen.
ITpomexyTOUYHBIN HEOUHUILIEHHBIN MPOAYKT pacTBopsuid B 1 M NaOEt (2,27 mit, 2,27 MMOJIb)
u nepemenuBaiu npu 80°C B TeueHue 3 4.

'H IMP (DMSO-dg) & mma™! 12.36 (2H, br s), 7.27 (1H, d, J=2.8 T), 7.27-7.21 (1H, m),
7.06 (1H, d, J=8.1 I'm), 6.82 (1H, t, J=7.3 T'm), 6.79-6.75 (1H, m), 5.96 (1H, d, J=2.8 '), 5.61
(2H, s), 3.89 (3H, s);

MC (OPH) m/z 288 (M+1).

ITpumep 16

1-(3-MeTokcubens3umn)-2-Tuokco-1,2,3,5-rerparuapo-nuppoiio[ 3,2-dJmupuMuauH-4-0H

(a) Dtunossrit 3¢up 3-[(3-Metokcuben3un)amuHo |-1 H-muppoir-2-kapOoHOBOM KMCITOTHI

CoenvHeHHWE, yKa3aHHOE B 3ar0JIOBKE, ITOJIydajd B BUae Macia ¢ 57%-abmM (0,508 1)
BBIXOJIOM M ITOJTyYaJld COTJIACHO 00IIeMy Ccroco0y A, UCIOIb3ys STUIOBbIN 3(pUp 3-aMHUHO-
1H-iuppon-2-kap6onosotii kuciots (0,50 r, 3,24 MMmoib) U M-arucanbaerus (0,47 mi, 3,89
MMOJIb).

1H AMP (DMSO-d) & wia ™ 10.73 (1H, brs), 7.24-7.20 (1H, m), 6.90-6.86 (1H, m), 6.80-
6.77 (1H, m), 6.71-6.69 (1H, m), 5.75 (1H, br s), 5.59-5.58 (1H, m), 4.46 (1H, d, J=5.8 I'y),
4.25 (2H, d,J=6.3 T'n), 4.19 (2H, q, J=7.1 '), 3.72 (3H, s), 1.26 (3H, t, J=7.1 T');

MC (OPH) m/z 275 (M+1).

(6) 1-(3-MeTokcuben3umn)-2-Tuokco-1,2,3,5-teTparuapo-nmuppoiio| 3,2-¢) |nupuMuIuH-4-0H

CoenvHeHHWE, yKa3aHHOE B 3ar0JIOBKE, ITOJIyYajId B BUIE TBEPAOTO BellecTBa ¢ 3%-

HbIM (0,014 T) BBIXOJIOM U TTOJIyYajIu COTJIACHO 00IeMy crioco0y b, UCrosb3ys 3TUI0BbIM
acup 3-[(3-MeTokcubeH3uT)amuHo |- 1 H-muppoi-2-kap6onoBoit kuciaots (0,494 1, 1,80
MMOJIb) U 3TOKCUKapOoHumm3oTruonuaHat (0,20 mi, 1,18 MMoIIB).

'H aMmP (DMSO-dg) & wia™! 12.41-12.34 (2H, m), 7.29 (1H, d, J=2.7 T'w), 7.23 (1H, t, J=
8.0 I'm), 6.93-6.91 (1H, m), 6.86 (1H, d, J=7.8 I'n), 6.83 (1H, dd, J=8.2, 2.4 '), 6.14 (1H, d, J=
2.8 I'm), 5.67 (2H, s), 3.71 (3H, s);

MC (OPUN) m/z 288 (M+1).

ITpumep 17

1-(2,4-AumeToKCMOEeH3U )-2-THOKCO-1,2,3,5-TeTparuipo-nuppoio[ 3,2-u | IMpUMHUIUH-4-0H

(a) DTunoBslit 3up 3-[(2,4-mumeToKkcnOeH3UT)aMuHO |- 1 H-muppo-2-kapOoHoBoM
KHCJIOTBI
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CoenuvHeHue, yKka3aHHOE B 3ar0JIOBKE, MOJIydasiu B BUae Macia ¢ 85%-ubiM (0,838 1)
BBIXOJIOM 1 TTOJIyYalld COTJIACHO O0IIeMy CIToco0y A, UCITOJIB3YS ITHUIIOBBIN 3(hUp 3-aMUHO-
1H-iuppon-2-kapo6onosoii kuciotsl (0,50 r, 3,24 Mmmob) u 2,4-
muMmeTokcnoen3anbaerun (0,647 T, 3,89 MMoIb).

'H SIMP (DMSO-d¢) & ma™! 10.69 (1H, brs), 7.14 (1H, d, J=8.3 T'), 6.71 (1H, t, J=3.0
I'm), 6.54 (1H, d, J=2.3 I'm), 6.44 (1H, dd, J=8.3 I'ry), 5.66 (1H, t, J=2.5 I'm), 5.59 (1H, br s),
4.20-4.13 (4H, m), 3.80 (3H, s), 3.73 (3H, s), 1.25 3H, t, J=7.1 T'n);

B3C AMP (DMSO-dg) & muma™! 160.9, 159.6, 158.0, 129.2, 124.0, 120.0, 104.2, 98.3, 95.5,
58.3,55.4,55.1,43.6, 14.7,

MC (BPHN) m/z 303 (M-1).

(6) 1-(2,4-dAumeToKcHOEH3M)-2-THOKCO-1,2,3,5-TeTparuapo-nuppoJio|3,2-d ] nupumMuinH-4-
OH

CoenvHeHME, yKa3aHHOE B 3ar0JIOBKE, ITOJIyYajId B BUIE TBEPAOTO BellecTBa ¢ 14%-
HbIM (0,118 T) BRIXOAOM M MOJIyYasu cOrIacHO o01eMy crnocody b, MCcronb3ys 3TUTOBBII
acup 3-[(2,4-mumeToxcnbeH3un)amuHo]-1 H-muppoi-2-kapoonoBoit kuciaotsl (0,828 1, 2,72
MMOJIb) U 3TOKCUKapOoHumm3oTuonuaHat (0,31 mi, 2,72 MMOJIB).

'"H IMP (DMSO-dg) & M 12.41 (1H, br s), 12.27 (1H, s), 7.27 (1H, t, J=2.9 Tw), 6.77
(1H, d, J=8.3Tm), 6.61 (1H, d, J=2.3 T'), 6.41 (1H, dd, J=8.5, 2.4 T'm), 5.95 (1H, t, J=2.3 '),
5.54 (2H, s), 3.88 (3H, s), 3.72 (3H, s);

MC (OPH) m/z 318 (M+1).

ITpumep 18

1-[(3-XnopnupuauH-2-uin)MeTuiI|-2-Tuokco-1,2,3,5-terparuapo-nupposio[3,2-b]
MUPUMUIUH-4-0H

(a) Otunosslit aup 3-{[(3-x10pIUPUINH-2-UIT)MeTUI|aMuHO } - | H-tuppoi-2-
KapOOHOBOM KHUCIIOTHI

CoenvHeHME, YKa3aHHOE B 3ar0JIOBKE, ITOJIyYajId B BUJIE TBEPAOTO BelecTBa ¢ 91%-
HbIM (0,225 T) BBIXOAOM U MOJIyYau COrJIACHO 00I1IeMy criocody A, UCIOIb3YSI STUIOBBIN
a¢up 3-amuno-1H-muppon-2-kapbonosoii kucinotsl (0,231 1, 1,50 MMoIIb) U 3-
xjopnupuann-2-kapbansaerun (Nadeem Igbal et al., J. Med. Chem. 1998, 41, 1827-1837)
(0,212, 1,50 MMOIB).

'H IMP (DMSO-dg) & wiaa" ' 10.81 (1H, brs), 8.53-8.51 (1H, m), 7.94-7.92 (1H, m), 7.40-
7.36 (1H, m), 6.77-6.76 (1H, m), 5.74-5.73 (1H, m), 4.43 (1H, d, J=5.5 '), 4.20-4.15 (2H, m),
1.30-1.27 (3H, m);

MC (OPH) m/z 280 (M+1).

(6) 1-[(3-XmopnupUaInUH-2-UT)METHI]-2-THOKCO-1,2,3,5-TeTpasuapo-nupposio[3,2-d]
MUPUMUIUH-4-0H

CoenvHeHue, yKka3aHHOE B 3ar0JIOBKE, MTOJIy4ajid B BUIE TBEPAOTO BellecTBa ¢ 5%-
HbIM (0,011 ') BBIXOOM U TIOJIy4ajIu COTJIAaCHO 001eMy croco0y b, UCTonb3yst 3TUTOBBIM
a¢up 3-{[(3-xmoprupuarH-2-Wi1)MeTH1 |JaMuHO } - | H-muppo:a-2-kapoonoBoit kuciaoTsl (0,215
r, 0,77 MMoIb) M 3TOKCUKapOoHuu3oTHonmaHat (0,09 mi, 0,77 MMOJIB).

'H SIMP (DMSO-d¢) & ma™! 12.26 (1H, brs), 8.32-8.30 (1H, m), 7.96-7.93 (1H, m), 7.34-
7.30 (1H, m), 7.28 (1H, d, J=3.0 I'y), 6.16 (1H, d, J=2.8 '), 5.80 (2H, s);

MC (OPH) m/z 293 (M+1).

ITpumep 19

1-{[3-(2-DTOKCUITOKCH)TUPUIUH-2-WUJT |METHUI } -2-TUOKCO-1,2,3,5-TeTparuapo-
mppoo[3,2-d|nupuMuInH-4-0H

(a) 3-(2-2TOKCUAITOKCH)-2-METUITTTUPUINH
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KapO6onart kamus (2,20 r, 15,9 MMoIb) 100aBISIIM K IEPEMELINBAEMOMY pacTBoOpy 3-
TUIPOKCH-2-MeTunupuanHa (1,45 1, 13,3 MMOITb) 1 2-XJIOP3THIIITHIIOBOTO 3hupa (1,75 M,
15,9 Mmonw) B DMF (7 Mi1) u cMmech niepemeriuBaiu npu 70°C B TeueHue Houd. Peakius He
Obl1a 3aBepIleHa, JOOABISIIN JOTIOJHUTEIbHOE KOJIMUECTBO 2-XJTOPITUIIATUIIOBOTO 3dupa (1
9KB.) M KapOoHaTa Kajms (1 3KB.) M IepeMeIIMBaIv JaHHYI0 cMech Ipu 85°C B TeueHue 8 u.
JloGaBisii BOAY Y 3TUJIALIETAT U BOJIHBIN CJIOM SKCTPAarupoOBalIv TUIIACTATOM.
Opranuueckuit cioit ey (MgSO,), puIbTpoBaId U KOHLUEHTpUpoBaiu. HeouuniieHHbIM
MPOJYKT OYHINAJIA KOJTOHOYHOM (pimmI-xpoMaTorpaduelt (rpaIueHT rernraHa/aTuianerara;
ot 0 1o 50% sTunmanerara), nmony4das 1,80 r (75%) coequHEHNs, YKa3aHHOTO B 3arOJIOBKE.

'H SIMP (DMSO-dg) & mma™! 8.03-7.99 (1H, m), 7.33-7.31 (1H, m), 7.18-7.14 (1H, m),
4.13-4.11 (2H, m), 3.73-3.71 (2H, m), 3.52 (2H, q, J=7.0 '), 2.35 (3H, s), 1.12 (3H, J=6.9 I'y);

MC (OPH) m/z 182 (M+1).

(6) 3-(2-2TOKCUAITOKCH) TUPUTUH-2-KapOaIbAETU]T

Cwmech 3-(2-3TOKCUATOKCH)-2-MeTunupuaraa (0,506 T, 2,79 MMOJIIb) ¥ TUOKCHIA
cenena (0,31 r, 2,79 mmonp) B 1,4-muokcane (10 mi1) HarpeBanu npu 75°C B TeueHHE HOYMH.
ITocne oxnakaeHus 10 KOMH. TEMIIL. TaHHYIO CMeCh (PMIIBTpOBAJIM U TBEP/IbIC BEIleCTBa
MIPOMBIBAJIM 3TUNANETaTOM. PacTBOpUTENh yansiau B Bakyyme. Peakuus He Oblita
3aBepIlieHa, ¥ TBEP/I0€ BEIIECTBO PAaCTBOPsUIU B 1,4-quokcane (15 Mir) 1 JoOaBIsIi AMOKCHT
cenena (0,31 r, 2,79 mmonn). JlanHyto cMech HarpeBaiu npu 110°C B TeueHUE HOYMU.
Job6asmsum atrnanerat (10 M) 1 cMech GuIbTpoBa. UepHoe TBEPAOE BEIIECTBO
MIPOMBIBAJIM 3TUIALECTATOM U (PUIBTPAT yIapuBajv B Bakyyme. HeounieHHbINM TPOIyKT
OYMIIIAJIN KOJIOHOYHOM (hiamI-xpomMaTorpadueit (rpagueHT renTaHa/atuinanerara; ot 0
10 100% stunanerara), nony4das 0,21 v (39%) coenuHeHUs, YyKa3aHHOTO B 3aTOJIOBKE.

'H SIMP (DMSO-dg) & mma™! 10.23 (1H, s), 8.35 (1H, d, J=4.3 T'm), 7.77 (1H, d, J=8.6 '),
7.66-7.62 (1H, m), 4.29 (2H, m), 3.75 (2H, m), 3.55-3.49 (2H, m), 1.14-1.09 (3H, m).

(B) DTritoBsIit 3up 3-({[3-(2-3TOKCUITOKCH ) TUPUIUH-2-UJT |METHIT } aMUHO)- | H-muppoi-2-
KapOOHOBOM KHUCIIOTHI

Coenunenue, ykazanHoe B 3arojioske (0,17 r, 73%), noJiy4ajiy corjiacCHO OOIIeMy
cocody A, ucromb3yst 3-(2-3TOKCUAITOKCH)TUpuAuH-2-kapbansaerun (0,21 r, 1,08 MmoIib) u
3TUIOBBIN 3pup 3-amuno- 1 H-nmuppon-2-kapoonoBoii kucinotsl (0,11 1, 0,717 MMOIB).

'H aMmP (DMSO-dg) & wia™! 10.76 (1H, s), 8.13-8.12 (1H, m), 7.46-7.44 (1H, m), 7.30-
7.28 (1H, m), 6.76-6.75 (1H, m), 6.29 (1H, br s), 5.71-5.70 (1H, m), 4.32-4.31 (2H, m), 4.22-
4.17 (4H, m), 3.77-3.74 (2H, m), 3.57-3.51 (2H, m), 1.30 (3H, t, J=7.0 I'm), 1.15-1.12 (3H, m);

MC (OPUN) m/z 334 (M+1).

(r) 1-{[3-(2-DTOKCUITOKCH ) TUPUIUH-2-UJT |]METHUI }-2-TUOKCO- 1,2,3,5-TeTparuapo-
mppoao[3,2-d|nupuMuInH-4-0H

Coenunenue, ykazanHoe B 3arojioBke (0,051 1, 28%), mosydasu corjiacHO o01eMy
criocoOy b, ucronb3ys 3tumoBsIit 3¢up 3-({[3-(2-3TOKCUITOKCH)TUPUIUH-2- 1T |METHIT }
amuHoO)-1 H-muppon-2-kapbonooit kuciotsl (0,17 1, 0,52 MMOJIIb) U
sTokcukapoonunmuzotuonmanart (0,07 mi, 0,62 MMOJIB).

'H aMmP (DMSO-dg) & wa™! 12.32-12.19 (2H, m), 7.92 (1H, d, J=4.0 T'w), 7.47 (1H, d, J=7.8
I'm), 7.32-7.14 (2H, m), 5.98 (1H, d, J=2.8 I'n), 5.73 (2H, s), 4.26-4.23 (2H, m), 3.78-3.76 (2H,
m), 3.55 (2H, q, J=7.1 T'y), 1.14 (3H, t, J=6.9 I'n);

3C AIMP (DMSO-dg) 6 173.5, 152.7, 152.4, 143.7, 140.3, 137.8, 127.7, 123.0, 119.0,
113.5,96.8, 68.2, 65.8,49.8, 15.1;

MC (OPU) m/z 347 (M+1).

[Tpumep 20
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1-[(6-Oxco-1,6-AMruaponupuaInH-2-ui)MeTui]-2-Tuokco-1,2,3,5-teTparuapo-
mppoao[3,2-blnupuMunH-4-0H

(a) DtunoBsrit 3¢up 3-{[(6-0kco-1,6-AMIrUAPOTTMPUINH-2-UIT)METUI } aMUHO } -1 H-
MMUPPOJI-2-KapOOHOBOM KUCIIOTHI

6-Oxco-1,6-muruapormupuauH-2-kapoanpaerun (WO 2002/006272) (0,31 1, 2,5 MMOJIb)
pactBopsuiv B EtOH (10 mut). Jlobasinsiiu aTunoBslit aup 3-amuno-1H-nupposn-2-
kap6oHoBoit kucioTsl (0,19 T, 1,3 MMoub), ¢ mocnenytomum godasinearnem HOAc (0,14 m,
2,5 MMOJIb). JJlaHHYIO CMECh EPEMEIIMBAIIM B TEUEHUE 75 MUHYT IIPU KOMH. TEMIL. U 3aTEM
no6asnsiim NaCNBH; (0,16 1, 2,5 MMoJIb). PeakiimoHHY10 cMech IepeMeIvBaId TPy KOMH.
TeMII. B TeYeHUEe HOUM. PacTBOpUTEIb BBINTAPUBAIIM B BAKYYME U HEOUMIIIEHHBIN TPOYKT
OUMIIIAIA KOJIOHOYHOM (hiidmi-xpomartorpadueit (rpagueHt CH,Cl,/mMetanona; ot 0 mo 10%
MeTaHoja), noirydas 0,288 r (85%) nmpoiyKTa, yKa3aHHOTO B 3aTOJIOBKE, B BUJIE MacIa,
KOTOPOE€ KPUCTATIM30BATIOCh IIPU OTCTAUBAHMH.

'H aMmP (DMSO-dg) & wia™! 11.57 (1H, brs), 10.77 (1H, br s), 7.34-7.30 (1H, m), 6.71-
6.70 (1H, m), 6.16-6.13 (2H, m), 5.98 (1H, br s), 5.75 (1H, s), 5.64-5.63 (1H, m), 4.20 (2H, q,
J=7.1Tn), 4.09-4.08 (2H, m), 1.27 (3H, t, J=7.1 I');

MC (OPU) m/z 262 (M+1).

(6) 1-[(6-Oxco-1,6-quruaponupuanH-2-ui)MeTUi]-2-Tuokco-1,2,3,5-TeTparuapo-
mppoao[3,2-c][nupuMuInH-4-0H

benzounuzotnonuanar (0,27 r, 1,6 Mmodb), pactBopenHsblilt B CH,Cl, (3 mun), no6asisiin
K 3TUII0BOMY 3¢upy 3-{[(6-0Kkc0o-1,6-IMrUAPOTTMPUIMH-2-WIT)METHIT|aMUHO } - | H-muppor-2-
kapboHoBoit kucnoTsl (0,25 r, 0,96 mmons) B CH,Cl, (7 mi1). Obpa3syrolyrocs cMech
MepeMenIMBald Mpyu KOMH. TEMII. B TeUeHUE HOouU. PacTBopuTenb yaansiivm B BAKyyMe,
OCTaTOK pacTBOPsUIM B MeTaHosIe (15 Mi1) u nodasism kapoonat kamums (0,50 r, 3,6 MMOJIB).
Peakuuonnyto cMmech nepemernvBan rmpu 50°C B TeueHue 6,5 4. [Tocne oxmaxaeHus 10
KOMH. TeMIL., 1o0aBisuiu o karisiM 1 M HCI, moka He nostyuanu HedTpaibHbiil pH.
OOpa3yromumiics ocagok cooMpau, MPOMbIBaJId METAHOJIOM M OUMILIAJIM ITperapaTUBHOM
B2KX ¢ nonyuennem coequHeHusi, ykazaHHoro B 3arosnoBke (0,097 r, 37%), B Buze
TBEPJOTO BEIIECTBA.

'H SIMP (DMSO-dg) & mma™! 12.46-12.38 (2H, m), 11.69 (1H, brs), 7.34-7.29 (2H, m),
6.23 (2H, s), 5.75 (1 H, br s), 5.49 (2H, s);

Bc aMPp (DMSO-dg) 8 173.6, 162.7, 152.5, 140.6, 136.7, 128.0, 113.6, 96.6;

MC (OPU) m/z 275 (M+1).

Ipumep 21

1-(1H-NHpon-3-unmerui)-2-tuokco-1,2,3,5-terparuapo-nuppodio[ 3,2-dJnupuMuanH-4-oH

(a) Otun-3-[(1H-ungon-3-unmerunn)amuuo |- 1 H-nmuppoi-2~kapOokcunat

Peaxiponnyro cmech aTuioBoro s¢upa 3-amuno- 1 H-uppoi-2-kapOoHoBoii
kucnotsl (0,075 1, 0,49 mMoIb), uHIOJ-3-kapbokcanpaeruaa (0,085 r, 0,58 MmoJb),
NaCNBHj; (0,031 1, 0,49 mmonb) 1 HOAc (0,056 mi1, 0,97 MMonb) B MeTaHoJI€ (3 MIT)
MepeMenIMBaly Mpyu KOMH. TEMII. B TeUeHUE HOUYHU. JIaHHYIO0 CMeCh KOHIIEHTPUPOBAJIU B
BaKyyMe U CMECh HEOUHIIIEHHOTO IPOAYKTa UCIIOJIb30BaJIM Ha CIIEAYIOIeH cTaauu 0e3
JaJbHEHIIECH OUYMCTKHU.

MC (OPH) m/z 284 (M+1).

(6) 1-(1H-Unpaon-3-unmerui)-2-Tuokco-1,2,3,5-rerparuapo-nupposo[3,2-d | nupumMuanH-4-
OH

Heouuiennyto cmech 31uin-3-[(1H-unnomn-3-unmerun)amuno |- 1 H-nuppon-2-
kapooxkcunara (MakcumyM 0,49 mmodb) nodasnsin Kk CH,Cl, (5 min). J106aBIisiiii HECKOIBKO
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Karejgb METaHOoJIa JIJIsl MOBBILIEHUs] pacTBOpuMOcCTU. JloOaBisiu

6enzounnzotuonuanat (0,072 r, 0,53 MMOJIb) U CMECh TTepeMEIMBAJIU TTPY KOMH. TEMII. B
teueHue 1 4. JlTaHHYIO CMeCh KOHIEHTPUPOBAIIU B BakyyMme. JloOGaBisiam ammuak (7 H. B
MeTaHoJIe, 3 MJT) U cMech HarpeBaym npu 80°C B TedyeHue 2 4. JIaHHYIO cMeCh
KOHUEHTPUPOBAJIU U OUMIIav nipenapatuBHoil BOYXKX, nmonydas coequHenue, yka3aHHOE B
zarojoBke (0,030 T, 21%), B BHUIe TBEPAOTO BEIIECTBA.

'H AMP (DMSO-dg) & mmu! 12.13 (2H, br s), 11.08 (1H, s), 7.87 (1H, d, J=8.1 T'w), 7.54-
7.47 (1H, m), 7.38-7.30 (1H, m), 7.29-7.25 (1H, m), 7.10-7.03 (1H, m), 7.01-6.93 (1H, m),
6.33 (1H, d, J=2.8 T'm), 5.88 (2H, s);

BC AMP (DMSO-dg) & mnu™! 173.14, 152.86, 136.71, 136.42, 128.02, 126.45, 125.83,
121.61, 119.67, 119.16, 114.36, 111.95, 109.51, 97.74, 46.31;

MC (OPH) m/z 295 (M-1).

[Tpumep 22

1-(1H-ben3umuaa3on-2-wiMeTun)-2-Tuokco- 1,2,3,5-rerparuapo-nupposo[3,2-d]
MUPUMUIUH-4-0H

(a) Otun-3-[(1H-6en3ummmazon-2-uaMeruit)amuHo |- 1 H-muppoin-2-kapbokcunat

PeaxiponHyro cMech 3THiI0BOro 3upa 3-amuno- 1 H-muppoi-2-kapOoHOBOI
kucnotsl (0,77 1, 4,99 mmonn), 1 H-6en3umunazon-2-kapookcanpaeruaa (0,88 r, 5,99
MMoJIb), NaCNBH; (0,31 1, 4,99 mmoinb) u HOAc (0,57 mit, 9,99 Mmoiib) B MeTaHode (15 M)
TepeMelIrMBajIy Ipyu KOMH. TeMII. B TeUeHUE HOYM. JJaHHYIO CMeCh 3aTeM HarpeBaliu Mpu
50°C B TeueHue S 4, OXJIXKAaIM 10 KOMH. TEMII. M yIapuBajid B Bakyyme. OcTaTok
PACTBOPSUIM B THJIALIETATE U IIPOMBIBAJIM BOION. BoHYIO ha3y sKkCTparupoBaim
sTMnaneTaToM (ABaxkapl). OObeAMHEHHBIE OpraHrueckre ciou cymuian (MgSO,) u
KOHIEHTpUpoBai. HeounIneHHbIN MPOAYKT OYMINAIM KOJIOHOYHOM (hjIdIII-
xpomartorpadueit (rerrran/stunanerat (oT 1:0 go 0:1), momyyas 1,15 r (81%) coequnenus,
yKa3aHHOT'O B 3arOJIOBKE.

'H aMmP (DMSO-dg) & wia™! 12.27 (1H, s), 10.85 (1H, s), 7.63-7.37 (2H, m), 7.17-7.08
(2H, m), 6.71 (1H, t, J=3.0 '), 5.99 (1H, brs), 5.60 (1H, t, J=2.7 '), 4.48 (2H, d, J=5.8 T'y),
4.22 (2H, q,J=7.1 T'y), 1.29 (3H, t, J=7.1 T'n);

MC (OPUN) m/z 285 (M+1).

(6) 1-(1H-beHn3umuaa3o1-2-wiIMeThI)-2-TUOKCO- 1,2,3,5-TeTparuapo-nupposo[3,2-d]
MMUPUMHUIMH-4-0H

Otun-3-[(1H-6en3umunazon-2-unmeruin)amuto |- 1 H-nuppoin-2-kapookcunat (0,33 1, 1,16
MMoOJIb) f1o6aBisui kK CH,Cl, (3 MiT) 1 J0OaBIISIIM METAHOJIL, ITOKA HE MOJIy4Yalld PO3payHbIi
pacTtBop. JlaHHBINM pacTBOP MEPEMEITUBAIIM TP KOMH. TeMII. B TeueHue 1 4. JloOaBisiu
o6enzounuzoTuonuaHat (0,73 mi, 0,46 MMOJIb) U KOHLIEHTPUPOBAIM CMECh TTOCIIE
repeMeIMBaHus Tpyu KOMH. TeMIl. B TedeHue 30 MUHyT. OCTaTOK pacTBOPSIM B aMMHake (7
H. B METaHOJI€e, 7 MJI) U cMech HarpeBaiu npu 80°C B TepMETUYHO 3aKPBITOM CTaJIbHOM
KOHTelHepe B TeueHue 2 4. [Tocne oxnakaeHus 10 KOMH. TEMII. OCaXIEHHBINA MTPOAYKT
(bUIBTPOBAIM U TPOMBIBAJIA METAHOJIOM, TUITUIOBBIM 3()UPOM M 3THIIANIETATOM,
nosrydast 0,23 r (66%) coequHeHus, yKa3aHHOTO B 3ar0JIOBKE, B BUE OEIIOTr0 TBEPAOrO
BEIICCTBA.

'"H IMP (DMSO-dg) & mia™! 12.27 (3H, br s), 7.61-7.37 (2H, m), 7.43-7.27 (1H, m), 7.18-
7.07 (2H, m), 6.19 (1H, d, J=2.8 I'r)), 5.89 (2H, s);

MC (OPH) m/z 298 (M+1).

ITpumep 23

1-[(5-Xnop-1H-ungom-2-unmmetun]-2-tuokco- 1,2,3,5-rerparuapo-nvpposo[3,2-d]
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MMUPUMUIMH-4-0H

5-Xnop-1H-unpon-2-kapobansaerun (0,15 r, 0,76 mmoins), NaCNBH;5 (0,040 r, 0,63
MMoJIb) U Et;N (0,088 mi1, 0,63 MMOIIb) 106ABIISIIM K IEPEMELLIMBAEMOMY PACTBOPY
THIPOXJIOPHIIA ITUIIOBOTO 3upa 3-amuHo- 1 H-muppon-2-kapooHoBoit kuciaoTsl (0,12 1, 0,63
MMOJIb) B MeTaHoIe (3 mut). OOpa3yIoyocs cMeCh MePeMENIMBAIIA ITPU KOMH. TEMIL. B
TeueHue HouM. Peakiponnyto cMech HarpeBam 10 S0°C. J1o0aBisim JOMOTHUTEIIbHOE
konmyectBo NaCNBH; (0,5 5kB.) U cmech nepeMeninBaiy npu 50°C B TeueHue 3 u.
Job6asmsum Heckoabko Kanenb HOAc u duepes 1 4 peakiMOHHYIO Cpey OXJIaXaajIu 10
KOMH. TEMII. U KOHLIEHTPUPOBAIM B BakyyMe. OcraTok pacrBopsuii B CH,Cl, (2 Mi1)
MetaHoJe (2 min). Jlo6asmsum 6erzounmzotronuanat (0,093 mi, 0,69 MMOIIb) U TTOCITE
repeMelMBaHus TPYM KOMH. TeMII. B Te4eHHUe 1 4 TaHHYIO CMECh KOHIEHTPUPOBAJIU B
BakyyMe. OcTaToK pacTBOpsuUM B amMmMuake (7 H. B MeTaHoie, 3 Mi1) U HarpeBayu rmpu 80°C B
TedeHue 2 4. OcaxIeHHBIN TPOAYKT (GHUIIHTPOBAIM U TPOMBIBATIM METAHOJIOM U IUITUIIOBBIM
ahupoM, ¢ Mocaeayolei ouncTkol npenapatuHoit BOXKX, nonyyas 0,063 r (30%)
COEIMHEHMSI, YKa3aHHOT'O B 3ar'0JIOBKE, B BUJIE TBEPIOTO BEIIECTBA.

'H AMP (DMSO-d¢) & mmn™! 12.41 (2H, brs), 11.51-11.04 (1H, m), 7.51-7.46 (1H, m),
7.40-7.33 (1H, m), 7.33-7.30 (1H, m), 7.07-6.99 (1H, m), 6.34-6.27 (2H, m), 5.87-5.80 (2H, m);

Bc aMmp (DMSO-dg) & mitH! 173.65, 153.05, 136.84, 135.98, 134.74, 129.28, 128.27,
123.97,121.26, 119.19, 114.24, 113.25, 100.33, 97.17, 47.31;

MC (OPU) m/z 331 (M+1).

ITpumep 24

1-[(5-DTop-1H-unp01-2-mi1)MeTui |-2-Tuokco-1,2,3,5-reTparuapo-nuppoJo|3,2-d]
MUPUMUIUH-4-0H

CoenvHeHHME, yKa3aHHOE B 3ar0JIOBKE, ITOJIyYajId B BUIE TBEPAOTO BellecTBa ¢ 19%-

HbIM (0,038 T) BBIXOIOM M TTOJTy4ajIM COrjlacHO o01eMy criocooy u3 [pumepa 23, ucronb3ys
THUIPOXJIOPHT STHIOBOTO 3dupa 3-amuHo- 1 H-muppon-2-kapdonosoit kucnotsr (0,12 1, 0,63
MMOJIb), 5-Prop-1H-ungon-2-kapoansnerun (0,12 r, 0,76 mmons), NaCNBH; (0,040 r, 0,63
MMOJIb, + 0,5 3kB.), Et;N (0,088 mi1, 0,63 Mmoiib) u 6eH3omnuzotuonyanat (0,093 mui, 0,69
MMOJIb).

'H AMP (DMSO-dg) & mmn™! 12.38 (2H, brs), 11.10 (1H, s), 7.41-7.26 (2H, m), 7.25-7.11
(1H, m), 6.96-6.79 (1H, m), 6.37-6.24 (2H, m), 5.83 (2H, s);

BC AMP (DMSO-dg) & mma™! 173.61, 173.81, 158.46, 156.17, 152.94, 136.85, 136.10,
132.94, 128.39, 128.30, 114.19, 112.71, 112.61, 109.54, 109.28, 104.75, 104.51, 100.82, 100.78,
97.23,47.35;

MC (OPU) m/z 315 (M+1).

ITpumep 25

1-(1H-NHpom-6-unmetui)-2-tuokco-1,2,3,5-terparuapo-nuppodio| 3,2-dJnupuMuanuH-4-oH

CoenvHeHue, yKa3aHHOE B 3ar0JIOBKE, TTOJIy4asid B BUIe TBEPAOTO BellecTBa ¢ 19%-

HbIM (0,035 T) BBIXOJOM U TTOJIyYajIu COTJIacHO o01eMy crioco0y u3 Ilpumepa 23, uconb3yst
TUIPOXJIOPUIT SITWIOBOTO 3dupa 3-amuHo- 1 H-muppoin-2-kapbonosoit kucnotsi (0,12 r, 0,63
MMOIJIb), 6-hopmuungo (0,11 r, 0,76 mmons), NaCNBH;5 (0,040 1, 0,63 Mmoutb, +0,5 9KB.),
Et;N (0,088 mu, 0,63 Mmodb) 1 6enzounmzotuonuanat (0,093 mi, 0,69 MMOIIB).

'H IMP (DMSO-dg) & mma™! 12.37 (2H, brs), 11.01 (1H, s), 7.53-7.43 (1H, m), 7.33 (1H,
s), 7.32-7.25 (2H, m), 7.09-7.03 (1H, m), 6.41- 6.34 (1H, m), 6.17 (1H, d, J=2.8 '), 5.79 (2H, s);

B¢ AMP (DMSO-dg) & man™! 173.76, 152.91, 137.06, 136.21, 128.88, 128.27, 127.31,

125.99, 120.35, 118.91, 114.16, 110.24, 101.28, 97.63, 53.32;
MC (OPU) m/z 297 (M+1).
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ITpumep 26

1-(1H-NHpon-5-unmerui)-2-tuokco-1,2,3,5-terparuapo-nuppodio| 3,2-dJnupuMuanuH-4-oH

CoenvHeHME, yKa3aHHOE B 3ar0JIOBKE, ITOJIyYajId B BUIE TBEPAOTO BellecTBa ¢ 39%-

HbIM (0,073 T) BBIXOIOM U TTOJIyYajIu COTJIacHO o01eMy crioco0y u3 Ipumepa 23, ucnonb3yst
TUIPOXJIOPUIT ITWIOBOTO 3dupa 3-amuHo- | H-nmuppon-2-kapbonosoit kucnotsr (0,12 r, 0,63
MMOJIb), S-hopmununaoi (0,11 r, 0,76 mmons), NaCNBH; (0,040 r, 0,63 mmoib, +0,5 9KB.),
Et;N (0,088 mi1, 0,63 mmoub) u 0enzounuzoruonuaHat (0,093 mi, 0,69 MMoib).

'H AMP (DMSO-d¢) & mma™! 12.33 (2H, brs), 11.07 (1H, s), 7.52 (1H, s), 7.36-7.29 (2H,
m), 7.29-7.25 (1H, m), 7.21-7.12 (1H, m), 6.39-6.34 (1H, m), 6.21-6.16 (1H, m), 5.77 (2H, s);

3C AMP (DMSO-dg) & muma™! 173.32, 152.51, 136.63, 135.20, 127.83, 127.50, 126.15,
125.81, 120.54, 118.81, 113.82, 111.40, 101.00, 97.28, 52.99;

MC (OPU) m/z 297 (M+1).

ITpumep 27

1-[(5-PT1op-1H-unpo0ma-3-un)metui|]-2-tuokco-1,2,3,5-rerparuapo-nuppoJo|3,2-d]
MUPUMUUH-4-0H

lunpoxmopua atunoBoro s¢upa 3-amuHo- 1 H-nupporn-2-kap6onosoit kuciaotsl (0,10 T,
0,52 MMoIIB) pacTBOpsUTH B MeTaHoJIe (4 M) u nobasisum 5-drop-1H-unmomn-3-
kapo6oxcanpaerua (0,10 r, 0,63 mmonb), NaCNBH; (0,033 1, 0,52 mmonb) u Et3N (0,073 1,
0,52 Mmoib). OOpa3yIoIIyIOCss CMECh IMePEeMEIIMBaJIA ITPU KOMH. TEMIL. B TEUEHHUE HOUH.
Job6aBnsin qononHutenbHoe komuecTBO NaCNBHj; (0,01 1) u HarpeBanu cMech ipu S0°C B
TeueHue 5 4. PeaKIMOHHYIO0 CMeCh OXJIAXK1aJIM 10 KOMH. TEMIL. U KOHIIEHTPUPOBAJIU B
Bakyyme. Heouutiennoe npomexxytounoe coenunenue pactsopsiii B CH,Cl, (3 M) u
Metanoje (1 min). Jobasasum 6enzommm3oruonuanat (0,078 mi, 0,58 MMOIIb) U TTOCITE
repeMelMBaHus TPYM KOMH. TeMII. B Te4eHHUe 1 4 TaHHYIO CMECh KOHIEHTPUPOBAJIU B
BakyyMe. OCTaTOK pacTBOPSUIM B aMMuake (7 H. B MeTaHOJIe, 3 M) U HarpeBasu nipu 80°C B
TeueHue 2 4. PacTBopuTenp yaasiid B BAKYyME U IOCIIE OUMCTKM npenapatuBHo BOKX
MOJTy4YaJIu COeIMHEHNE, YKazaHHOE B 3aroyioBke (0,035 1, 21%), B BUAE TBEPIOTO BEILIECTBA.

'H SIMP (DMSO-dg) & mma™! 12.29 (2H, s), 11.38-11.08 (1H, m), 7.76-7.68 (1H, m), 7.65-
7.59 (1H, m), 7.37-7.30 (1H, m), 7.30-7.27 (1H, m), 6.96-6.86 (1H, m), 6.37 (1H, J=2.8 I'ny),
5.84 (2H, s);

BC amp (DMSO-dg) & moH! 173.09, 158.27, 155.97, 152.81, 136.59, 133.11, 128.14,
128.09, 126.70, 126.59, 114.37, 113.01, 112.91, 109.95, 109.91, 109.86, 109.68, 104.70, 104.46,
97.74, 46.10;

MC (OPU) m/z 315 (M+1).

ITpumep 28

1-(1H-Umunazon-5-unmMerun)-2-Tuokco-1,2,3,5-teTparuapo-nuppoiio[ 3,2-d]
MUPUMUIUH-4-0H

I'unpoxmopua atunoBoro 3dupa 3-amuHo- 1 H-mupporn-2-kapooHoBoit kuciaoTsl (0,10 T,
0,52 MMOJIB) PacTBOPSUTM B MeTaHOJIe (4 MIT) M 1o0aBsum 4-popmumumuaazodn (0,060 r, 0,63
MMoIib), NaCNBH; (0,033 1, 0,52 mmons) u Et;N (0,073 1, 0,52 Mmoutb). O6pasyrotyrocs
CMECh ITepeMeNIMBajIv IPU KOMH. TEMII. B TEUeHHE HOUW. PacTBOpUTEND yAAISIIM B BaKyyMe
u ocraTok pactBopsuid B CH,Cl, (3 M) u metanone (1 mun). Jlobasmnsiiu
oenzounmmzoTronuaHat (0,078 mur, 0,58 MMOJIb) U TTOCTIE TIEPEMEITMBAHUS ITPU KOMH. TEMII. B
TeueHue 30 MUHYT TAaHHYIO CMECh KOHIICHTPUPOBAJIM B Bakyyme. OCTaTOK pacTBOPSIU B
ammuake (7 H. B MeTaHouie, 3 mu1) 1 HarpeBau npu 80°C B TeueHue 1 4. Beinasiuii B
0CaJI0K MPOIYKT (PUIBTPOBAIIA U ITPOMBIBAIIA METAHOJIOM C ITOCIICIYIONIEH ITPOMBIBKOMA
M TUIIOBBIM 3¢pUpoM. HeounimeHHbIN TPOAYKT OUMIIaiv penapatuBHoi BOXKX,
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nosrydas 0,017 r (13%) coenvHeHus1, yKa3aHHOTO B 3ar0JIOBKE, B BUJIE TBEPIOTO BEIIECTBA.

OC 710/07

'H AMP (DMSO-dg) & mmu™! 12.49-11.78 (3H, m), 7.53 (1H, s), 7.30 (1H, d, J=2.8 '),
7.05 (1H, s), 6.36 (1H, d, J=3.0 '), 5,54 (2H, s);

MC (OPN) m/z 335 (M+1).

[Tpumep 29

1-(1H-UMmuna30a-2-unmMeTn)-2-Tuokco- 1,2,3,5-rerparuapo-nupposio[3,2-d]
MUPUMUIMH-4-0H

(a) Dtun-3-[(1H-umuaazon-2-unmetuin)amuuo |- 1 H-nuppon-2-kapookcunat

PeakioHHy0 CMeCh ¢ 3TUIOBBIM 3¢hupoM 3-amuHO- | H-muppoa-2-kapOboHoBoM
kuciotsl (0,2 T, 1,30 MMoOIb), 2-uMuaa3oakapookcaapaerugom (0,15 r, 1,53 MMoun),
NaCNBHj; (0,082 1, 1,30 mmonib) u OHAC (0,15 M1, 2,60 MMouib) B MeTaHoJIE (5 MIT)
TepeMelrMBajIy pyu KOMH. TeMII. B TeueHue 2 4. PacTBopuTesb BhITapuBajv B BAKyyMe U
OCTATOK PacTBOPSJIM B 3TUJIALIETATE, TPOMBIBAJIM BOAON M BOJAHBIN CIIOW JBAKIbI
JKCTparupoBau stwianeraroM. O0beIMHEeHHbIE OpraHudeckue ciou cyumm (MgSQOy,),
(GUITBTPOBAIM U KOHIIEHTPpUPOBaIM. HeOUHIIEHHBIN MPOIYKT OUUIIATIN KOJTOHOYHOMN (II31II-
xpomarorpadueit (rpagueHT CH,Cl,/Meranona; ot 0 mo 20% metanona), noiaydas 0,30
T (99%) coenvHEHUS, YKa3aHHOTO B 3arOJIOBKE.

'H SIMP (DMSO-dg) & mma™! 10.84 (1H, brs), 7.03 (2H, s), 6.79-6.64 (1H, m), 5.76 (1H,
br s), 5.68-5.57 (1H, m), 4.29 (2H, d, J=5.8 I'n), 4.19 (2H, q, J=7.1 T'n), 3.16 (1H, s), 1.26 (3H,
t, J=7.1 T'm);

MC (OPU) m/z 235 (M+1).

(6) 1-(1H-UMmunazon-2-uaMenmun)-2-Tuokco- 1,2,3,5-rerparuapo-nuppoiio[ 3,2-d]
MMUPUMUIMH-4-0H

benzonmzoruormanat (0,19 mi, 1,41 MMoIb) 1OOABISIM K MIEPEMEIIIMBAEMOMY PACTBOPY
atui-3-[(1H-umunazon-2-unmernin)amuno |- 1 H-muppon-2-kap6okcunara (0,3 r, 1,28 MMOJIB)
B CH,Cl, (4 Mu1) u MmeTaHoOIIE (2 MJI) M TAHHYIO CMECh IIEPEMEILIMBAIIM [TPY KOMH. TEMII. B
TeueHue 1 4. PacTBopuTesnb BhIlTapyBaJid B BAKyyME U OCTATOK pacTBOPSIM B aMMuake (7 H.
B MeTaHoue, 7 M) U HarpeBaiu nipu 80°C B Teuenue 1 4. HeouniieHHbIN OPOAYKT
dbunpTpoBaM M ouninanu npenapatuBHor BXKX, momyuas 0,110 r (35%) coequHeHus,
YKa3aHHOT'O B 3aroJIOBKE, B BUE O€JIOro TBEPAOIro BEIleCTBa.

'H AMP (DMSO-dg) & MiH ' 12.46-12.14 (2H, m), 11.81 (1H, brs), 7.28 (1H, d, J=2.5 T'),
6.99 (1H, s), 6.79 (1H, s), 6.13 (1H, d, J=2.8 T'n), 5.67 (2H, s);

MC (OPU) m/z 248 (M+1).

ITpumep 30

1-[(5-Xop-1H-6eH3umuaazon-2-uin)Metui]-2-tuokco-1,2,3,5-terparuapo-nuppoio[ 3,2-b]
MUPUMUIUH-4-0H

(a) Dtun-3-{[(5-xsop-1H-6en3umunazon-2-un)metuiamMuto } - 1 H-nuppoi-2-
KapOOKCcUIaT

PeaxiponHyro cMech 3TiiIoBoro 3dupa 3-amuno- 1 H-muppoi-2-kapOoHOBOIA
kucnotsl (0,077 r, 0,5 Mmois), NaCNBH; (0,057 r, 0,9 mmons) 1 HOAc (0,030 1, 0,5 Mmmoib)
B MeTaHoJIe (4 MJT) TIepeMENIMBAJIA ITPU KOMH. TEMII. B TEUEHUE 5 MUHYT Iepe/l
nobasneHueM S-xyop-1H-6en3umumazon-2-kapoansaeruaa (0,144 r, 0,8 MMOJIb) €
nocnenytroumm noodasnenuem CH,Cl, (1 M) u DMF (0,4 mi). O0pasytolytocsi CMech
OCTaBJISTU TIEPEMEITMBATHCS B TeueHUEe 16 9 Mpu KOMH. TEMII. B aTMocdepe a3oTa.
J1oGaBIIsuM TOMOTHUTEIBHOE KOJIMYeCTBO S-xJ10p-1H-6en3umunazorn-2-
kap6anbaeruaa (0,030 r) u NaCNBH; (0,015 r) 1 nepemenivBany peakiMOHHYIO CMECh B
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TeueHue 4 4. JJaHHYI0 peakIMOHHYI0 cMech HerTpaim3oBaiu 2 M NaOH u paz0asisiiv
3TUIALETATOM. DKCTPArupOBaIM BOJOW U opraHudeckuii cioi cymmd (Na,SO,4) u
KOHIIEHTpUupoBau. HeounmeHHbIi MpOayKT OUMIIAIN KOJTOHOYHOM (hIIa1II-
xpomaTtorpadueti (rpaaueHT renrana/atuinanerata; ot 0 o 100% stunanerara),
nosry4das 0,074 r (46%) npoayKTa, YKa3aHHOTO B 3arOJIOBKE.

'"H IMP (CDCl;) & mma™! 8.28 (1H, brs), 7.52 (1H, s), 7.44 (1H, d, J=2.0 T'w), 7.22 (1H, d,
J=2.0 '), 6.66 (1H, s), 5.61 (1H, t, J=2.4 I'n), 4.67 (2H, s), 4.27 (2H, m), 1.33 (3H, J=6.8 I'n);

MC (OPU) m/z 319 (M+1).

(6) 1-[(5-Xmop-1H-06eH3umMuaa3on-2-uiMeTui|-2-Tuokco-1,2,3,5-rerparuapo-
nuppono|3,2-d]mupuMuanH-4-0H

PactBop aTun-3-{[(5-xmop-1H-6en3umuaa3on-2-un)merui|amuHo }- 1 H-muppo:-2-
kapOokcunara (0,074 r, 0,23 mmornb) B CH,Cl, nepemeniBaiu B TeueHue 5 MuHyT. s
MOBBIIIEHUs1 pacTBopuMocTu 1o6aBisuit DMF (0,2 mi). loGasisiu
oenzounmuzoTuonuaHat (0,045 r, 0,28 MMOJIB) U TIEpEMEIITUBAIM CMECh B TeueHue 1 4, 3aTeM
KOHUEHTPUPOBAJIA B Bakyyme. HeouuniieHHOE MPOMEXYTOUHOE COEIMHEHUE PACTBOPSUIN B
ammuake (7 H. B MeTaHosie, 2 MiT) U niepeMeruBaiuy npu 70°C B Teuenue 1,5 4 B TepMETUYHO
3aKkpbIToM cocype. [Tocie oxmaxk1eHust 10 KOMH. TEMII. BBIMABIIUN B OCAJIOK MPOAYKT
cobupany BaKyyMHON (GUITbTpALUEH, TPOMBIBAIM TUITUIIOBBIM 3(UPOM M CYIIIUIIH,
nostyvasi 0,033 1 (43%) npoayKTa, yKa3aHHOTO B 3ar0JIOBKE, B BUJIe O€J10r0 TBEPIOTO
BEILIECTBA.

'H SIMP (DMSO-dg) & man™' 12.33 (3H, brs), 7.48 (2H, m), 7.32 (1H, s), 7.17 (1H, d, J=8.0
I'm), 6.21 (1H, s), 5.88 (2H, s);

MC (BPN) m/z 332 (M+1).

ITpumep 31

1-[(4,5-AumeTtni- 1 H-6en3umMuaa3om-2-un)MeTun|-2-Tuokco-1,2,3,5-rerparuapo-
nuppono|3,2-d]mupuMuanH-4-0H

(a) 4,5-Aumerni-1 H-0eH3umuga3on-2-kapOanbaeru

3,4-Inmetunbden3on-1,2-quamus (0,409 r, 3,0 MMOJIB) U TUXIIOPYKCYCHYIO KUCIOTY (0,768
r, 6,0 Mmosib) B 4 H. HCI (10 M) HarpeBanu nipu 100°C B TeueHue nByx cyTok. [Tocie
OXJIQXKJIEHUS 10 KOMH. TEMII. JaHHYIO CMeCh (PUIBTPOBATIM U MATOYHBIN pacTBOP
IKCTparupoBaiu xjaopohopmom (4 paza). pH moBoaunu 10 12, ucronb3ys 2 M NaOH, u
oOpa3syromuiics Oeblii ocagok cobupanu ¢punbTpanyei. HeounmeHHbIN MpOayKT
UCTIOJI30BAJIM HA CIIEAYIONIe cTaauu 0e3 JalbHeHIeld OUUCTKH.

MC (OPU) m/z 175 (M+1).

(6) OTun-3-{[(4,5-mumetun- 1H-6en3umuna3on-2-un)metuin|amuno }- 1 H-nmupposn-2-
KapOOKcUIaT

OtuoBsii 3¢up 3-amuHo- 1 H-muppoin-2-kapbonosoit kuciots (0,077 r, 0,5 MMoIb), 4,5-
mumeTwit- | H-6ersumunason-2-kapoanpaerus (0,130 r, 0,75 mmons) 1 HOAc (0,045 1, 0,75
MMOJIb) IIEpEMEILMBAIIM B METaHOIIE (4 MiT) ¢ mocneaytommm nooasneHueM NaCNBH;.
OO0pa3yronyrocs CMech MepeMelInBalid MPU KOMH. TeMII. B TeueHue 16 4. PeakuuonHyo
cMech HerrpanuzoBamu 2 M NaOH u pacTBopuTenb yaajsiy B Bakyyme. OcTaTok
PACTBOPSUIM B ATUJIALIETATE U SKCTPATUPOBAIU BOIoNU. OpraHUYeCcKUi CIION CyIIUIIN
(Na,SO,) 1 KOHUEHTpUpOoBaM. HeounileHHbIN TPOAYKT OUUIIAJIA KOJIOHOUHOM (hIIdII-
xpomaTtorpadueti (rpaaueHT rernrana/stunanerara; ot 0 1o 100% stunanerarta), noayyas
oenoe TBepaoe BemecTBo, 0,043 1 (27%) coenMHeHus], yKa3aHHOTO B 3aT'0JIOBKE, B BUJIE
cMmecu TayTomMepos (1:1).

'H AMP (DMSO-dg) & mora™! 12.15 (1H, 5), 12.04 (1H, s), 10.81 (2H, s), 7.26 (1H, d, J=8.4
I'm), 7.12 (1H, d=8.0 I'n), 6.94 (2H, d, J=8.4 I'n), 6.72 (2H, s), 5.93 (2H, s), 5.70 (1H, s), 5.61
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(1H, s), 4.44 (4H, dd, J=9.2, 6.0 I'n), 4.22 (4H, m), 2.44 (3H, s), 2.37 (3H, s), 2.29 (6H, s),
1.30 (6H, m);

MC (BOPN) m/z 313 (M+1).

(B) 1-[(4,5-AumeTun-1H-6en3ummia3oi-2-uin)mMeTui]-2-Tuokco-1,2,3,5-teTparuapo-
nuppono|3,2-d]mupuMuanH-4-0H

Otun-3-{[(4,5-mumeTni- 1 H-6en3umunazon-2-un)Metun |amMmuHo } - 1 H-muppoi-2-
kapOokcunar (0,043 r, 0,14 mmouns) pactBopsuiu B CH,Cl, (1,5 mut) u gobaBisiiu
oenzounmuzoTuonuaHat (0,026 r, 0,16 mmo:s). [Tocne mepemermmBaHus Ipyd KOMH. TEMII. B
TeyeHue | 4 pacTBOPUTEND yAalsid B BakyyMme. OCTaTOK pacTBOPSIM B aMMHake (7 H. B
MeTaHoJie) U HarpeBaiu 10 70°C B TeueHHe 2 U B TEPMETUYHO 3aKPBITOM COCY/IE.
PactBopuTens yaassiiv B BAKYyME U OCTaTOK OuuIaiy npenapatuBHoit BOXKX, monyyas
6enoe TBepaoe BerecTBo, 0,008 1 (18%) coenrvHeHus], yKa3aHHOTO B 3aT'0JIOBKE, B BUJIE
cMmecu TayromMepos (1:1).

'"H AMP (DMSO-dg) 0 v ! 12.18 (2H, s), 11.98 (2H, s), 7.28 (2H, t, J=2.4 T'yy), 7.19 (1H,
d, J=8.0 I'y), 7.08 (1H, d, J=8.0 I'w), 6.92 (2H, t, J=8.0 I'm), 6.14 (2H, dd, J=8.0, 2.8 I'um), 5.89
(2H, s), 5.86 (2H, s), 2.41 (3H, ), 2.37 (3H, s), 2.29 (3H, s), 2.28 (3H, s);

MC (OPU) m/z 326 (M+1).

ITpumep 32

7-BpoM-1-u300yTUi-2-Tuokco-1,2,3,5-rerparuapo-nupposio|3,2-d | nupuMuauH-4-oH

(a) OTunosslit aup 3-amuHo-4-6pom-1 H-nmuppon-2-kapOoboHOBOI KUCTOTHI

OtunoBsiit 3¢up 3-amuHo- 1 H-muppoi-2-kapbonosoit kucnotsl (0,92 r, 0,6 MMOJIB)
pactBopsiii B HOAC (1 M) u go6asisiu 6poMmHyto Boay (0,96 r, 0,6 Mmoins). JlaHHYIO
CMECh MePEeMEeIIMBAIA ITPYU KOMH. TeMII. B TeueHue 1 4, obpasyromuiics 6eblii 0ca1ok
cobupanu punbTpanueil U MpoOMbIBAIU IUITUIOBEIM 3dupoM. CoeuHeHre, YKa3aHHOE B
3arojoBke (0,136 1, 97%), noay4danu B BUie OSJIOTO TBEPIOTO BEIIECTBA U UCIIOJIb30BAIA HA
cleyrolle cTaauu 0e3 1aabHenIed OUYMCTKH.

'H amP (DMSO-dg) & miH! 11.67 (1H, s), 7.05 (1H, s), 6.02 (2H, br s), 4.25 (2H, q, J=7.2
I'm), 1.28 (3H, t, J=7.2 I'n);

MC (OPU) m/z 233 (M+1).

(6) Dtunossiit a3¢up 4-6pom-3-(n300yTHiamMuHo)- 1 H-nmuppo-2-kapOoboHOBOL KUCTOTHI

OTunoBbli 3¢up 3-amMuHo-4-6pom- 1 H-muppoi-2-kapbonosoit kucnotsl (0,136 T, 0,58
MMOJIb) U u300ytupansaerus (0,067 r, 0,93 mmoins) nepemeruaiu B CH,Cl,/MeOH (1:1, 3
MJI) IpY KOMH. TeMIl. B TeyeHue 2 4. Jlo6asnsimn NaCNBH; (0,065 r, 1,04 MMoIb) U
HOACc (0,035 1, 0,58 MMOJIB), TTepeMeIIMBaJId CMECh ITPU KOMH. TEMII. B TEUEHHE 2 U U 3aTEM
nepeMetiiBaiu pu S0°C B Teuenue 16 4. JJoO6aBIsIM TOTOTHUTEILHOE KOJIUYECTBO
u3o0ytupanpaeruaa (1 sxs.) u NaCNBH; (0,5 3kB.) 1 mpooimKainy nepeMermBaHie JaHHOM
cmecu Tipu 50°C B TeueHHe HOUU. PeakIMOHHYIO cMeCh HeUTPaIU30BaId PACTBOPOM 2
M NaOH u pactBoputenu yaaisuii B BakyyMe. Ocaiok pacTBOPSIUIM B 3TWIALETATE U
3KCTparupoBav Bogoi. Opranuueckuii ciou cymminm (Na,SO4) 1 KOHUEHTPUPOBAJIH.
Heouutiennsiit npoaykT ouuniaim Quaii-xpoMatorpaduert (rpaueHT
rentaHa/stwianerara, ot 0 1o 30% 3Tunanerara), ojiydasi COeIMHEHUE, YKa3aHHOE B
3arojoske (0,040 r, 24%), B Bujie 0e10ro TBEPAOTO BElECTBA.

'H IMP (CDCl3) & momn ™! 6.75 (1H, s), 4.32 (2H, q, J=7.2 Tn), 3.28 (2H, d, J=6.8 T'wy), 1.85
(1H, m), 1.35 3H, t, J=7.2 T'w), 0.97 (3H, d, J=6.8 I'n);

MC (OPN) m/z 289 (M+1).

(8) 7-bpoM- 1-u300yTUI-2-THOKCO-1,2,3,5-TeTparuapo-nuppoiio|3,2-d| mupuMuarH-4-0H

benzonmzoruornmanat (0,034 r, 0,2 MMOITh) TOOABIISIIM K paCTBOPY 3TUIIOBOTO 3dupa 4-
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O6poM-3-(n300yTriiamMuHo)- 1 H-nmuppot-2-kapoonosotii kucinots (0,050 r, 0,17 MMoIib) B
CH,Cl, 1 o0pa3yrolrytocsi CMech MepeMelInBaivi Ipyu KOMH. TEMII. B TeueHue 1 4 nepen ee
KOHUEHTPUPOBAHUEM B Bakyyme. OCTaToK pacTBOpsiM B ammuake (7 M B meranode, 1,5 mi)
u nepeMeruBau rpu 70°C B Teuenue 4 4. J106aBIsuv JOMOTHUTEIBHOE KOJIUYECTBO
ammuaka (7 M B MeraHoite, 1 MJ1) U cMech TiepeMeniuBaiu B TeueHue npu 80°C 5 u. JlaHHy1O0
CMECh OXJIaXKIaJIU 10 KOMH. TEMII. ¥ BBITMIABIINN B OCAI0K MPOAYKT (GUIHLTPOBAIH U
MIPOMBIBAJIU TUITUIOBBIM 3hupoM. TTocie nepekprcTaiv3andy ¢ MeTaHOJIOM TTOTyYaliid
coeMHEeHME, yKa3aHHoe B 3arojoBke (0,028 r, 55%), B Buje 0e10ro TBEpAOTO BEIIECTBA.

'H SIMP (DMSO-dg) & mma™! 12.57 (2H, br s), 7.58 (1H, s), 4.92 (1H, br s), 4.42 (1H, br
s), 2.39 (1H, m), 0.94 (6H, d, J=6.4 I'n);

MC (OPH) m/z 303 (M+1).

ITpumep 33

1-(3-Xnopdenun)-2-tuokco-1,2,3,5-rerparuapo-nuppoiio| 3,2-d | mupuMuarH-4-0H

(a) Otun-3-[(3-xmopdenun)amuno]- 1 H-muppon-2-kapbokcunaat

Cwmech aTiiioBoro 3¢gupa 3-amuno- 1 H-muppoin-2-kapbonosoit kucnots (0,20, 1,3
MMOJIb), 3-6pomxiopbensona (0,30 r, 1,6 mmonb), Pd,(dba); (0,048 r, 0,052 MMoIIB), paL.-
BINAP (0,048 r, 0,078 mMoJib) u kapooHnata uesus (0,59 r, 1,8 MMoib) HarpeBaiu ripu 100°C
B FEPMETHUYHO 3aKPBITOM COCY/E JIsl 00JTydeHUsI MUKPOBOJIHAMHU B aTMOcdepe a30Ta B
TeueHue Houu. J1o6aBnsm qonoiaHuTenbHoe KoauuecTBo Pd,(dba); (0,10 T, 0,11 Mmouib)

1 R,S-BINAP (0,11 r, 0,18 MMOJIb) ¥ POIOJIKAIIM NTIEPEMENIMBAHUE PEAKIIMOHHOW CMECH B
teueHue HouM npu 100°C. Jo6aBisiM TOMOTHUTEILHOE KOJIUYECTBO 3-

o6pomxnopoensomna (0,15 r), Pa,(dba); (0,098 r) u R,S-BINAP (0,098 r) u npogosxkanu
nepemMeniMmBanue peakuuonHom cMecu mpu 100°C B TeueHue elie Tpex CyTok. PeakimoHHy1o
CMECh BJIMBAJIM B 3TAHOJ M 00pa3yroIuiics pacTBop GuIbTpoBan. GUILTPAT yIIapuBaiv B
BaKyyMe U OCTAaTOK OYMIIAJIA KOJIOHOUHOM (hIdmI-XxpomaTtorpadueit (rpaJueHT
rentana/stunanerara; ot 0 1o 30% stunanerara), nojaydas 0,052 r (15%) coequHenus,
yKa3aHHOT'O B 3arOJIOBKE.

'H IMP (CDCl;) & mmu! 8.42 (1H, brs), 7.17 (1H, t, J=8.0 T'm), 7.14 (1H, t, J=2.0 T'),
6.96-6.94 (1H, m), 6.87-6.84 (1H, m), 6.82 (1H, t, J=3.0 I'm), 6.32 (1H, t, J=3.0 I'y), 4.35 (2H,
q,J=7.2T'y), 1.38 (3H, t, J=7.1 T'm);

MC (OPH) m/z 263 (M-1).

(6) 1-(3-Xnopdenun)-2-trnokco-1,2,3,5-Terparuapo-nuppoio[3,2-d | mupumMuauH-4-0H

benzounnmuzotuouumanar (0,035 r, 0,22 mmoub) B CH,Cl, (0,5 M) nobasmisiim K 3Tui-3-[(3-
xaopdenunn)amuno]-1 H-nuppon-2-kapbokcunaty (0,052 r, 0,20 mmons) B CH,Cl, (0,5 mi).
JlaHHYIO0 CMECh TTepeMelTMBajIi IPYU KOMH. TeMII. B TeueHue HouM. [JoOaBisuiu
JIOTIOJTHUTENbHOE KoandecTBO OeH3zounuzotronyanara (0,035 +0,035r+0,035r) B
TeueHHue 6 4 M MPpOoJI0JHKAJIY MEpeMElIMBAHUE PEAKIIMOHHONM CMECU B TE€UEHUE 3 CYTOK IIPU
50°C. PacTBopUTENb yIAISUIM B BAKYYME U OCTaTOK PAacCTBOPSUIA B aMMmuake (7 H. B
MeTaHoJie, 4 mi). PeakimonHyto cMech HarpeBam rmpu 50°C B Teuenue 2 4. HeouunieHHbIN
MPOYKT OYMIIAJIM ITperrapaTuBHON XxpoMaTorpadueit, momaydas 0,009 1 (15%) coenuHeHus,
YKa3aHHOT'O B 3ar0JIOBKE, B BUJIE TBEPIOTO BEIIECTBA.

'H aMmP (DMSO-dg) & wia™! 12.41 (2H, br s), 7.60-7.57 (3H, m), 7.41-7.37 (1H, m), 7.25
(1H, d,J=2.8 T'm), 5.36 (1H, d, J=2.8 I'm);

3C AMP (DMSO-dg) & mma™! 173.8, 152.8, 141.5, 137.9, 133.5, 131.3, 129.0, 128.6,
127.7,127.3, 113.3, 96.7;

MC (OPUN) m/z 278 (M+1).

CKpUHUHTU
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CriocoObl onpenesieHus akTUBHOCTH UHTHOUpoBaHusi MITO packpbIThl B 3asiBKE Ha
nateHT WO 02/090575. ®apmMakoJIOTUUECKYIO AaKTUBHOCTh COSIMHEHMI 110 U300PETEHUIO
TECTUPOBAJIU B CIIEAYIOIIEM CKPUHUHTE, B KOTOPOM COEIMHEHUS TECTUPOBAJIU JIUOO B
OTAENbHOCTH, JIMOO B MPUCYTCTBUU TO0ABJICHHOI'O TUPO3UHA:

Bydep nns ananuza; 20 MM HaTpueBoro/kanueBoro ¢gocdartHoro 6ydepa, pH 6,5,
coaepxatuero 10 MM taypuna u 100 MM NaCl.

[TposBastomnmii peareHt: 2 MM 3,3',5,5'-Terpamerunoensuauna (TMB), 200 mxM KI, 200
MM aneratHoro 0ydepa, pH 5,4, ¢ 20%-upiM DMF.

K 10 MK pa30aBiaeHHBIX COSTMHEHUI B Oydepe 11 aHanu3a 100aBisumm 40 MK
yenoBeueckor MITO (koHeuHast KoHLeHTpanus 2,5 HM), coaepskaliei uiv He
conepxaiteit 20 MKkM THpo3uHa (KOHEUHAas! KOHLIEHTPAlKs, B CIIy4ae ero MpUcyTCTBUS, 8
MKM), 1 UHKYOUpOBaIM JaHHYIO CMECh B TeueHue 10 MUHYT MpU TeMIlepaType
oKpy>karouien cpenbl. 3ateM gooasisum 50 mxin H,O, (koHeuHast koHueHTpawust 100 MxM)
WK TOJIBKO Oydep st aHanmm3a B KauecTBe KOHTpouist. [Tocne uakybanuu B Teuenue 10
MUHYT IIpU TEMIIEpAType OKPYKAIOIIEH cpeIbl peaKIUio OCTaHABIMBAIM Jo0aBIeHueM 10
MKJI 0,2 MIr/MJT KaTajia3bl (KOHEYHAs KOHIEHTpauus 18 Mkr/min). PeakimoHHYI0 cMeCh
OCTaBIISUIM B T€YEHHE JOTIOIHUTENbHBIX 5 MUHYT niepen gooasieHrueM 100 MK
nposieisitoiiero pearenta TMB. 3aTtem u3Mepsiii KOJIMYECTBO 00pa30BaBIIETOCS
okucieHHoro 3,3',5,5'-TeTpaMeTUI0eH3UIMHA TIPUMEPHO Yepe3 S MUHYT, UCITOJIb3Y S
a0COpPOLMOHHYIO CIEKTPOCKOIIUIO TIPY MPUOIIM3UTENIbHO 650 HM. 3aTeM onpenessiiv
sHaueHust UKs ), ucromnp3ys craHaapTHbIE METOAUKHY.

ITpu TecTupoBaHuM B O MEHBIIEH Mepe OHOM BapUaHTE NMPUBEAECHHOIO BbIIIE
CKpuHMHTa coenuHenus u3 [Ipumepos 1-32 naBamu 3Hauenus MKy, menee 60 MM,
yKa3bIBasl HA TO, YTO OHU, KAK 0XKUJIAETCS, TOKA3BbIBAIOT MOJIE3HYIO TEPANEBTUUECKYIO
AKTUBHOCTb. Penipe3eHTaTUBHBIE pe3yIbTaThl IOKa3aHbI B cieayouei Tadnuue.

CoeavHenue Murubuposanne MIIO (B npucyTcTBun THposuHa) UKs o, MkM
ITpumep 2 0,26
IIpumep 5 0,22

ITpumep 11 1,1

dopwmyia u300peTeHus

1. 1-(2-U3onponokcusTun)-2-Tuokco-1,2,3,5-rerparuapo-nupposo[ 3,2-d mupumMu inH-4-
OH U ero (hapMaleBTUIECKU TTPHUEMIIEMbIE COJIH.

2. @apManeBTHUECKast KOMITO3UIMS, 00IaAatoniasi CBOMCTBAMU MHTUOMTOPA (pepMeHTa
muenonepokcuaassl (MITO), cogepikaias coequHeHue 1Mo I1. 1 Wi ero ¢apManeBTUICCKH
MIPUEMJIEMYIO COJIb B TepaTeBTHUECKH 3(D(PEKTUBHOM KOJMUECTBE B CMECH C
(dbapManeBTUIECKH TTPUEMIIEMBIM aTBIOBAHTOM, pa30aBUTEIIEM WIIM HOCUTEIIEM.

3. IIpuMeHeHre COeMHEHMS T10 T1.1 Wik ero (hapManeBTUIECKH ITPUEMIIEMOM COJTH B
W3rOTOBJICHUH JIEKAPCTBEHHOT'O CPEACTBA /111 JiedeHus: 6oie3Hu [lapkuHcoHa.
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