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B u3o0pereHuu npeagararTcs coequHenus dpopmyast (1V)
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(IV),

WK UX (apMalEeBTHUECKHU MIPUEMIIEMbIE COJIM WIIM COJIbBATBI, I/I€ BCE IIEPEMEHHBIE SBISIOTCS TaKHMH,
KaK ONPE/eNICHO B HACTOSIIEM JOKYMEHTE. DTH COCAUHEHHMS SBISIOTCS CEJICKTUBHBIMH UHIHOUTOpPaMH
peuentopa LPA. M3o0pereHne Takxke OTHOCHTCS K (papMalleBTHYECKHM KOMIIO3UIIMSM, COJEpPKaIIUM
OJJHO WM HECKOJIBKO 3asiBICHHBIX COEJUHEHMH WM ero (apMaleBTHYECKH INpPUEMIIEMbIE COJIH U
(apMaleBTUUECKH NpHEMIIEMbIi HOCHUTENb WM pa3daButenb. H300peTeHHe TakkKe OTHOCHTCA K
NPUMEHEHHIO 3asBJICHHBIX COSTMHEHUH U (hapMalleBTHUECKHM KOMITO3MLIMSIM JUTS JIeueHUs 3a001eBaHus,
HapylIEHHUs MJIM COCTOSIHHS, CBSI3aHHOIO C JQucperysiuueil peuentopa 1 ynmzodocdaTuaHoi KUCIOTHI
(LPA)).
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IlepexpecTHas cCHIJIKA HA POJACTBEHHbIE 3aABKH

Ilo 3asBke Ha JaHHOE U300PETCHUE UCTPAIMBACTCS TNPUOPUTET mpeaBaputTeabHoil 3asBku CIIHA
62/607399, nonannoit 19 nexabps 2017 r., moaHoe conaep)kaHUE KOTOPOH BKIIOYEHO B HACTOSIMH AOKYMEHT
MOCPEICTBOM CCHUIKH.

Oo6nacTh TEXHMKH, K KOTOPOii OTHOCUTCS H300peTeHne

Hacrosmiee u300peTeHUE OTHOCUTCA K HOBBIM 3aMCIICHHBIM TPHUA30JbHBIM COCAMHEHUSM, COACPKAIIUM
UX KOMITO3UIIUAM U CIIOCOOaM MX MPUMCHEHUS, HATPUMED, IS JICUCHUS HAPYIICHUI, CBI3aHHBIX C OTHUM HITH
HECKOJIBKMMH perientopamu nu3odocharuanoit kucnors! (LPA).

IIpennmochblIKkH co3naHus U300peTeHUst

Jlmzodochoaunuapl ABIAIOTCS OMOAKTUBHBIMU JTUIUAHBIMH MEIHATOPAMU MEMOPAHHOTO HPOUCXOXKIE-
HUS, U3 KOTOPBIX OJHOI HanbojIee BaXHOI ¢ METUIIMHCKOM TOUKU 3peHUs ABIAeTCS Tu3odochaTuaHas KucIora
(LPA). LPA npencraBnser coboii He 0/THY MOJEKYIAPHYIO (opMy, a HAOOp BAPUAHTOB 3HIOTCHHBIX CTPYKTYP C
KUPHBIMU KUCJIOTAMHU Pa3NUYHON ATUHBI U cteneHU HackimeHus (Fujiwara et al., J. Biol. Chem., 2005, 280,
35038-35050). CrpyxrypHsbiit octoB LPA npoucxoaur ot riuMnepuHoBEIX $HochoIMIUI0B, TAKUX Kak docdarTu-
munxonuH (PC) unu docdarunnas kucnora (PA).

Jluzodocharunnsie kucnorel (LPA) aBrstoTcad OMOAKTUBHBIMU JTUNMAAMU (CUTHATIBHBIC JTUIUBI), KOTO-
pBIE PETYIUPYIOT Pa3TUYHBIC KICTOUHBIC CUTHAIBHBIE YT MOCPEICTBOM CBA3BIBAHUA C TEM XKE CAMBIM TUIOM
compsokeHHBIX ¢ G-6enkoM (GPCR) penentopoB ¢ 7-tpancMemOpannbiMu gomeHamu (Chun, J., Hla, T,
Spiegel, S., Moolenaar, W., Editors, Lysophospholipid Receptors: Signaling and Biochemistry, 2013, Wiley;
ISBN: 978-0-470-56905-4 & Zhao, Y. et al., Biochim. Biophys. Acta (BBA)-Mol. Cell Biol. Of Lipids, 2013,
1831, 86-92). U3BecTHbIe B HacTosmiee BpeMs penentopel LPA ob6o3nauaror LPA,, LPA,, LPA;, LPA,, LPAs u
LPAg (Choi, J.W., Annu. Rev. Pharmacol. Toxicol., 2010, 50, 157-186; Kihara, Y., et al., Br. J. Pharmacol.,
2014, 171, 3575-3594).

Jluzodocharunnsie xucnorsl (LPA) maBHO OBLTH U3BECTHBI B KAYE€CTBE MPEIIICCTBCHHUKOB B OMOCHHTE3E
dochonmUnuIoB Kak B IYKAPUOTUYCCKUX, TAK U B NMPOKAPUOTUYCCKUX KIETKAaX, HO JUIIL HEAABHO OKAa3aIoCh,
uyto mu3odocharunnpie KUcnoThl (LPA) SBIAIOTCA CUTHANBHBIMU MOJICKYJIAMU, KOTOPBIE OBICTPO MPOAYIMPY-
IOTCS U BBIOPACBHIBAIOTCS AKTHUBUPOBAHHBIMU KJICTKAMH, OCOOCHHO TPOMOOIMTAMHU, U TOTO, YTOOBI BO3AEHCT-
BOBATh Ha KJICTKU-MHUIICHU MOCPEACTBOM JCHCTBUA HA CICHUPUYCCKUE PEUEHTOPH! KIECTOYHOI MOBEPXHOCTHU
(cM., HampuMmep, Moolenaar et al., BioEssays, 2004, 26, 870-881, u van Leewen et al., Biochem. Soc. Trans.,
2003, 31, 1209-1212). IToMuMoO TOro, YTO OHM CUHTC3UPYIOTCA M MpEBpalaloTcs B Oonee crnoxHble Gochomu-
MUJIBI B SHIOMIA3MATUICCKOM PEeTUKYIyME, Tu3odocdharuanbie KUCIOThl (LPA) MOryT OBITE MOTYUYECHEI MOCPE-
CTBOM T'MJpOIM3a YK€ UMEIoIUXcs (HochOIMIUI0B BCIET 3a aKTHBALMEH KIETOK, HANpHMED, B MOJIOXKEHUU
Sn-2 OCTaTOK XHUPHOI KUCIOTHI YACTO OTCYTCTBYET U3-3a JCALMIMPOBAHUS, M TOJBKO SN-1 THAPOKCHI OCTAaETCH
3TepubUIUPOBaH JKUPHOHM kucimoroit. bomee Toro, kmoueBoil depMeHnt B mponyknuu LPA, ayrorakcun
(lysoPLD/NPP2), MoxeT OBITh MPOAYKTOM OHKOI'€HA, MOCKONBKY MHOTHE THITBI OMYyXOJieH aKTUBUPYIOT ayTo-
takcuH (Brindley, D., J. Cell Biochem. 2004, 92, 900-12). Coobmanocs 0 KOHIEHTpanusx au3ohochaTuaHbIx
kucaotT (LPA) B na3Me U CBIBOPOTKE HEJOBEKA, @ TAKXKE B )KUIKOCTH OpPOHX0ANbBEOIAPHOIO JaBaka UeIOBEKa
(BALF), Bkirouast u3MepeHHs, CACIaHHbBIE C TIOMOIILIO YYBCTBUTEIBHBIX U crienMpuueckux Meronos LC/MS u
LC/MS/MS (Baker et al. Anal. Biochem., 2001, 292, 287-295; Onorato et al., J. Lipid Res., 2014, 55, 1784-
1796).

LPA Brusier Ha MIMPOKUI CIEKTP OMOJOTMYECKUX PEAKIMU, BKIIOYAs UHAYIUPOBAHUE NpOTUdepanuu
KJIETOK, CTUMYJISIIMIO MUTPAIIUM KJICTOK U PETPAKIUU HEHPUTOB, MPEKPAIICHUE MICICBOrO COSAUHCHUS U AaXKe
xeMoTakcuc MukcoMuueToB (Goetzl, et al., Scientific World J., 2002, 2, 324-338; Chun, J., Hla, T.,
Spiegel, S., Moolenaar, W., Editors, Lysophospholipid Receptors: Signaling and Biochemistry, 2013, Wiley;
ISBN: 978-0-470-56905-4). O6bem 3HaHuii 0 6uonoruu LPA nmpogomkaer pacTd, NOCKOIBKY Bce OOMbBIIE H
OONBIIIEC KJIETOYHBIX CHCTEM TECTUPYIOT Ha COCOOHOCTH K peaknuu Ha LPA. Hampumep, B HacTosmee BpeMs
U3BECTHO, 4TO, TOMUMO CTUMYVJIALUMHE POCTa U Npoudepanuu kietok, muzodocdaruansie kucnotsl (LPA) cro-
COOCTBYIOT KJICTOUHOMY HaNpPSKCHUIO U CBA3BIBAHUIO (MOPOHEKTHHA HA KJICTOYHON MOBEPXHOCTH, UTO SBIIACT-
€A BaXXHBIMU COOBITUSIMH B 32)KUBJICHUU U pereHepanuu paH (Moolenaar et al., BioEssays, 2004, 26, 870-881).
HenaBHo Obuia onucaHa aHTHAnonToTHueckas akTUBHOCTL LPA, U HenaBHO cooOmanocs, 4uto PPARY sBasercs
peuenropom/mumieHpio it LPA (Simon et al., J. Biol. Chem., 2005, 280, 14656-14662).

®ubpo3 sABIAETCA pE3yaHTATOM HEKOHTPOIMPYEMOIO IpOIEcca 3aKUBJICHHMS TKaHEH, MPUBOASAIIEIO K
YpE3MEPHOMY HAKOIUICHHUIO U HEJIOCTATOYHOH pe3opOruu BHekIeTowHOro marpukca (ECM), uto B KOHEHUHOM
UTOT¢ NMPUBOAUT K TCPMUHATBHON cTamuu opranHoii Henoctatounoctd (Rockey, D.C, et al., New Engl. J. Med,
2015, 372, 1138-1149). Coobmanocs, uro penentop LPA| M30bITOUHO 3KCIpeECCUPYETCS Y MAIMEHTOB € HIHO-
naTHYeCKUM JeroyHeM (Gubposzom (IPF). Meimu-nokaytel no penentopy LPA; 6bu 3anminens! ot 61eoMu-
IMH-MHAYIMpoBaHHoro ¢ubposa gerkux (Tager et al., Nature Med., 2008, 14, 45-54). brino nokasaHo, 4To aH-
taronuct LPA; BMS-986020 3nauurensHo camkaet nokazarens FVC (MIpUHYIUTENBHOMN )KU3HEHHOH EMKOCTH)
B 26-HEIENFHOM KITMHHYECKOM uccienoBanuu y nanueHtos ¢ IPF (Palmer et al., Chest, 2018, 154, 1061-1069).
bei0 mokaszano, uyto uHruburops! nytu LPA (nanpumep, anraronuct LPA;) sBiusrorcs xuMuonpoduiIakTuye-
CKUMU aHTU(HUOPO3HBIMU ArCHTAMU TPHU JICYCHUHU TeNaTOUEILTIOIAPHON KapIIMHOMBI Ha KphICHHOH Monenu (Na-
kagawa et al., Cancer Cell, 2016, 30, 879-890).
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Takum o6paszom, antaroHuzanus peuentopa LPA; MoxeT ObITh mone3Ha ays JeueHUs Gubpo3a, Takoro
KaK JIErO4HbIH Guodpo3, pubpos neucHu, Gudpo3 mouek, GuoOPo3 apTepuil U CUCTEMHBIN CKIIEPO3, U, TAKUM 00-
pa3oM, 3a0oneBaHuil, BO3HUKAIOMIUX B pe3yabTate Gubpo3a (JerouHslit GuOPO3 - UAUOTATHYECKUN JICTOUHBIH
¢ubpos [IPF], pubpo3z neueHu - HeamkorombHbIil creaTorenatut (NASH), hbubpo3 nouek - nuadberuieckas Hed-
ponaTus, CUCTEMHBIH CKIIEPO3 - CKIEPOAEPMHUS U AP. ).

Kparkoe onucanune n3odperenus

Hacrosmiee u300peTeHUE OTHOCUTCS K HOBBIM 3aMCHIEHHBIM TPUA30JbHBIM COEAMHEHHUSM, BKIIOYAs UX
CTEPEOU30MEPHI, TAYTOMEPHI U (PapMAIIEBTHUECKH MPUEMIIEMBIC COJTU MITH COTBBATHI, KOTOPHIC SBJIAIOTCS MONE3-
HBIMU B Ka4€CTBE AHTArOHUCTOB MPOTUB OJHOTO WM HECKOJNBKHX PEICNTOPOB JTU30(POCHATUTHON KUCIOTHI
(LPA), ocobenno peuentopa LPA;.

Hacrosmiee 300peTeHUE TAKIKE OTHOCUTCS K METOJAMKAM M MPOMEXYTOUHBIM COCTUHEHUAM IS NOJyde-
HUS COCAMHEHUN MO HACTOAIIEMY U300PETEHHUIO.

Hactosmee u300peTeHne Takke OTHOCHTCH K (papMaleBTHUECKMM KOMITO3UIUAM, cojepx)amuM ¢dapma-
UEBTUUECKU NPUEMIIEMBIN HOCUTEND U 1O MEHBIIEH MEpPE OJHO U3 COCAMHEHUI MO HACTOAIIEMY U30OPETEHUIO
UITH UX CTEPEOU30MEPOB, TAYTOMEPOB, (hapMalleBTUHIECKU MPUEMIIEMBIX COJIEH UM COTbBATOB.

CoenuHEeHUS 0 U300PETEHUIO MOXKHO IPUMEHSTH B JICYCHUU COCTOSHUIA, B KOTOPBIX yuacTByeT LPA.

CoeMHEHUS O HACTOANICMY U300PETCHUIO MOXHO IPUMCHSTD B TEPAMUU.

CoeMHEHUS O HACTOSAIIEMY U300PETCHUIO MOXHO MPUMEHATH JJ11 U3TOTOBJICHUS JICKAPCTBEHHOTO CPEI-
CTBa AJIA JCUCHUS COCTOSHUS, IPH KOTOPOM MOJe3HO MHIHOMpOoBaHUe hu3mnomoruueckoil akruBHoctd LPA, Ha-
npumep, 3aboaeBaHuil, B KOTopbIx peuentop LPA mpuHuMaer yyacTue, BOBIECUEH B TUOJIOTUIO UM MATOJIOTHIO
3a00J1€BaHUs, UM UHBIM 00pa30M aCCOLMUPOBAH N0 MEHBIIENH MEPE C OTHUM CUMITOMOM 3a00JI€BAHUS.

B npyroM acnexre Hactosiiee H300pETEHHE OTHOCHUTCH K crocoOy yedeHHus (GuOposza opraHoB (TEHEHH,
MOYKHU, JIETKOTO, CEPALIA U T.I., a TAKXKE KOXKHU), 3a00JIeBaHUN NEeUEHU (OCTPOro renaTuTa, XpOHUYECKOro remna-
TuTa, Gubpo3a MEYCHU, MUPPO3a NEUCHH, MOPTATBLHON TUIEPTCH3UM, PETCHEPATUBHOI HETOCTATOYHOCTH, HEal-
korospHOro creatorenatura (NASH), runodyHKIuM ne4eHy, HapyIUICHUS IEYCHOYHOTO KPOBOTOKA U T.I1.), KJIe-
TOYHO-NpoaHdepaTHBHOrO 3a001eBaHMs [paka (COTHIHOM OMyXONH, METacTasa CONUAHON ONYyXOiaH, aHTHOPHO-
POMBI, MHEIIOMBI, MHOXXCCTBCHHOM MHUEJIOMBI, capkoMbl Kamomiu, nefikeMuu, XpOHHUYECKOro TUMGOIUTAPHOTO
neixo3a (CLL) u T.1.) U HHBa3UBHOTO METACTa3a PAKOBBIX KJIETOK U T.II.], BOCIIATUTCIABHBIX 3a00JI¢BaHuUi (T1CO-
puasa, HeponaTuu, THEBMOHHUM U T.I1.), 3a00JICBAHUI KETyTOYHO-KUILICYHOTO TPAKTa (CHHAPOMA pa3IpaXKeH-
Horo kumiewynuka (IBS), BocnmamurensHoe 3aboneBanue xumieunuka (IBD), aHOManbHOI cekpenuu MOMKeny-
JOYHOM >KeJe3bl U T.N.), IOPaXKEHUS NMOYEK, 3a00JEBaHUS MOYEBBIX NMyTel (100pOKaueCTBEHHON TUNEpnIazuu
NpPEACTATENBHOM KEIE3bl UM CUMITOMOB, aCCOUMUPOBAHHBIX C HEMPOTEHHBIM MOYEBBIM MY3bIPEM, ONMYXOIbIO
CIIMHHOTO MO3ra WM IPbiKER MEKIO3BOHOYHOIO TUCKA, CTEHO30M MO3BOHOYHOTO KaHajda, CHMITOMOB, SBIISIO-
HIMXCH CAEACTBUEM aMaleTa, 3a00N€BaHUA HUXKHUX OTAEIOB MOUEBBIX NYTEH (HEMPOXOAUMOCTU HMXKHUX OTHE-
JIOB MOYEBBIX MYTEH U T.I.), BOCMAIUTENBLHOTO 3a007€BaHUS HIDKHUX OTAEIOB MOYEBBIX NMYTEH, AU3YpUHU, yUa-
IIEHHOT0 MOYEUCNYCKAHUS U T.I.), 3a0oneBaHUd MOAXKETYAO4HOM Kene3bl, 3a00NeBaHUs, CBA3AHHOIO C aHO-
MaJIbHBIM aHTMOTEHE30M (apTepUaIbHON OOCTPYKLUUM U T.I.), CKIEPOJAEPMUH, 3a00IE€BaHUSA TOJOBHOTO MO3ra
(uepebpampbHOro MHGApPKTa, BHYTPUMO3TOBOIO KPOBOU3IUSHUSA M T.I.), HEBpONMAaTUUeCKoil O6onu, nepudepuie-
CKOM HEBPOIATHUH U T.II., INIA3HOTO 3a001eBaHUs (BO3PACTHOM JAereHepanuH Kearoro natHa (AMD), nuaberuue-
cKkoif peruHonatuu, nmponudeparusHoii BuTpeoperunonaruu (PVR), pybuyromerocs nemduronna, pyoreBaHus
NOCJIe Onepanuu QUIbTPauU IIayKOMBI U T.I1.).

B npyrom acnekre HacTosniee H300pPETEHUE OTHOCUTCS K CIIOCO0Y NedeHUs 3a00NeBaHuUi, HapyIIEHUH UK
COCTOSIHUH, B KOTOPBIX aKTUBALMA 11O MEHBIIEH Mepe onHoro peuentopa LPA nocpeacrsom LPA cnocoGerByer
CUMITOMATOJIOTMU MM MPOrPECCUPOBAHUIO 3a00JEBAHUA, HAPYIICHUS MM COCTOSHHUA. DTU 3a00NeBaHUs, Ha-
PYLIEHUST WM COCTOSHUSA MOTYT OBITH O0YCJOBIEHB! OJAHON WM HECKOIBKUMHU U3 F€HETUYECKOH, ATPOTE€HHOM,
UMMYHOJOTUYECKOH, HHOEKIIMOHHOM, META0OTHUECKOM, OHKOJOTHYCCKON, TOKCUUECKO, XMPYPrUIeCKOH /WU
TPaBMaTUUECKOH ITUOIOTHHU.

B eme oHOM acnekte HacTosIiee U300PETEHHE OTHOCUTCS K criocoOy nedeHus ¢uodposa noyek, ¢pudposa
nerkoro, ¢ubposa neueHu, Gubpo3a apTepuil U CUCTEMHOrO CKIEPO3a, BKIIOYAIONIEMY BBEACHHUE MAIUCHTY,
HYXJAI0MIEMYCS B TAKOM JIEUEHUM, COCTMHEHUS 110 HACTOALIEMY U300PETEHUIO, KAK OMMCAHO BBILIE.

B onHoM acmekre HacTosmiee M300pETEHUE OTHOCHUTCS K CIOCO0aM, COCAMHEHHUSIM, (apMaleBTHUECKUM
KOMIO3UIUSIM U JIEKAPCTBEHHBIM CPEACTBAM, ONMUCAHHBIM B HACTOSAUIEM TOKYMEHTE, KOTOPBIE COAEPHKAT aHTa-
roHHUCTHI penenTopoB LPA, B yacTHocTH anTaroHucTel LPA .

CoenuHeHUS O HU300PETEHUIO MOXKHO MPUMEHATH OTACIBHO, B KOMOUHAIIMY C IPYTUMU COCTMHEHUSAMHU IO
HACTOALIEMY M300PETCHUIO WM B KOMOMHALIUM ¢ OJHUM WIM HECKOJIBKUMH, MPEANOUYTUTEIBHO OJHUM-IBYMS
JPYTUMHU areHTaMHu.

OTH U APYTUC MPU3HAKU M300pETCHUS OYAYT M3NOKEHBI B PACIIMPEHHON (hopMe MO Mepe MPOAOLKCHUSA
PaCKpPBITHUS.
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IMoapoGHoe onucanne H300peTeHust
I. Coennnenus no u300peTeHHIO.
B ogHOM acnekTe HacTosIee H300peTeHNE OTHOCHUTCS, B YACTHOCTH, K coennHeHusM dopmya (1V)
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WM UX (apMaleBTUYECKU PUEMJIIEMBIM COJISIM, TIIe

R* npeJCTaBisieT co00i BOOpO/, XJ1op, hrop mwiu C_4anku;

R’ npejcTaBisieT coooil Bogopo win Ci_¢allKui;

R* npeacraBiasier coboit Cj.jpankun, Csgiuknoankuia, ¢enun, -(CigankuieH)-(Cs glIUKIOANKII) HIH
-(C.sankuien)-(heHun); rae Kaxaplid U3 ajaKuwia, HUKIOAIKWIa, i GeHuIa, caMm mno cede Win Kak 4yacTh APYroro
dparmenTa, Hezaucnmo 3amemen 0-3 RY;

R® npeacTaBisieT coboi Boaopo uin Ci_¢alIKUI WIH KaXK bl R® HesaBucumo MIpEeICTaBIsAET COOOM nekTe-
puii, rajJoreHo, ruApoKCH, aMuHO, HaHo, Ci ¢ankui uiu C; ¢aeHTepUpOBAaHHbIN alKuI (TIOJHOCTHIO UM Yac-
THUYHO JIEHTepUPOBAaHHBIN).

B oHOM U3 npeAlIecTBYIOIUX BAPHAHTOB OCYILECTBICHHS R® MPECTABISAECT COOON METUI UM THIL.

B oxgHOM BapuaHTe OCYILECTBIICHHS HACTOSALIETO H300PETEHUs COSAMHEHHE BRIOPAHO U3 JHO00T0 coennHe-
HUS [0 TIPUMeEpaM, IPEICTaBICHHBIM B ONMCAHUH, WK €r0 CTepeon3oMepa, Tayromepa, Win (papMaleBTHIECKH
MPUEMJIEMOM COJIM, WJIM COJIbBATA.

B emie 0JHOM BapHaHTe OCYIIECTBICHHS HACTOAIIETO H300PETEHHS COSIMHEHHE BRIOPAHO U3 COSTUHEHUH
no npuMepam 1-240, npeacTaBIeHHBIM B OTUCAHUH, UM UX CTEPEOU30MEPOB, TAYTOMEPOB, WK (hapMaleBTHUE-
CKH IIPHUEMIIEMBIX COﬂeﬁ, HUJIN COJIBBATOB.

B emie oqHOM BapuaHTe OCYILECTBICHHS HACTOSALIETO U300pETEHUSI COEANHEHHE BBIOPAHO U3 COEIUHEHUI
no npumepam 1-145, npeacTaBIeHHBIM B OIIMCAHUH, WK HX CTEPEOU30MEPOB, TAYTOMEPOB, WK (apMaleBTHYE-
CKH IPUEMJIEMBIX COJIEH, HJTH COJIbBATOB.

B onHOM BapHaHTE OCYIIECTBIICHHUS HACTOSIIETO H300PETEHH COSJHHEHHE BEIOPAHO H3:
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HIIN UX (I)apMaIleBTI/I‘{eCKH MPpUEMIIEMBIX COJIEH.

B OJHOM BapHUAHTEC OCYHICCTBJICHHUSA HACTOAILICTO n306peTeHm[ COCINHEHUEC BBIGpaHO H3:
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WM UX (hapMaleBTHYECKH IPUEMIIEMBIX COJIEH.

B eme ogHoM BApHUAHTC OCYUICCTBJICHUS HACTOALICTO I/I306peT€HI/IiI COCAMHCHHC BBI6paHO us3
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B €lIe OTHOM BAPHUAHTE OCYHICCTBJICHUS HACTOALIETO I/I306p€T€HI/I$I COCINHCHHUC BLI6paHO n3:
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B €le OJHOM BapUaHTE OCYIIECCTBJIICHUS HACTOALIETO I/I306p€TeHI/I${ COCIMHCHHEC BI)I6paH0 n3:
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WM UX (hapMaLeBTUYECKH TPUEMIIEMBIX COJIEH.

B omHOM BapHaHTe OCYIIECTBIECHHUS COCAMHEHMS IO HACTOAIMEMY H300peTeHHIo uMeroT 3HaueHus 1Cs
hLPA; <5000 HM, ncnosis3ys aHanu3 GyHKIMOHAIBHOTO aHTaroHucra LPA|; B Ipyrom BapuaHTe OCYIIECTBIIE-
HUSl COEIMHEHUS TI0 HACTosAlIeMYy H300peTeHuto umetor 3HaueHus [Csy hLPA,; <1000 HM; B apyrom BapuaHre
OCYIIECTBIJICHUSI COSMHEHMS 10 HACTOsIEMY H300peTeHuto umeroT 3Hauenus [Csy hLPA; <500 uM; B apyrom
BapHaHTE OCYIIECTBJICHUS COCIUHEHHUS 10 HACTOSIIEMY H300peTeHno uMeroT 3HaueHus [Csy hLPA| <200 HM; B
JpYroM BapHaHTE OCYIIECTBJIEHHs COEJMHEHUs MO HACTOsIeMYy M3o0pereHHIo uMeroT 3HaueHus I1Csy hLPA,
<100 HM; B ApyroM BapHaHTE OCYIIECTBICHUS COCTUHEHHS IO HACTOSIIEMY H300PETEHHIO MMEIOT 3HAYCHHUS

I1. Ipyrue BapHaHThbl OCYLIECTBICHUS H300pETEHUSI.

B HEKOTOpHIX BapHaHTax OCYIIECTBICHHUS coenuHeHue ¢popmyisl (1) wnu ero ¢papmaneBTHIECKH IpHEMIIE-
Masi coJlb SIBJISIETCS aHTarOHUCTOM MO MeHbIleil Mepe oaHoro peuenropa LPA. B HekoTopbIX BapuaHTax ocyuie-
cTBIeHUs coenuHeHue ¢opmyinsl (I) wam ero QapmaneBTHYECKH NpHEMIIeMasl CONb SBISETCS aHTarOHHCTOM
LPA,. B HEKOTOpBIX BapHaHTaxX OCYIIECTBIEHUs coepnHenue ¢popmynsl (I) mimm ero gapmaneBTuuecku nprem-
JieMasi CoJib sIBJIsieTcsl aHTaroHucToM LPA,. B HEeKOTOpBIX BapHaHTaX OCYIIECTBIEHUs coeauHeHue Gopmysl (I)
WM ero (papMalieBTHUECKH IIpHUeMiieMast CoJlb ABJISeTCs aHTaroHucToM LPA;.

B HeKkoTOpBIX BapHaHTax OCYIIECTBIEHHUS B HACTOSAIIEM JOKYMEHTE NPEACTaBIEHbl COeIMHEHHS, BRIOpaH-
HbIC U3 aKTHBHBIX METa0O0JIHUTOB, TAYTOMEPOB, (hapMaleBTHUYECKH IPHEMIIEMBIX COJIEH MM COJIbBATOB COCIHHE-
Hust hopmyist (I).

B erie o1HOM BapuaHTe OCYIIECTBICHHS HACTOSIIEE H300PETEHHE OTHOCUTCS K KOMIIO3UIIUH, COAepKaIIei
10 MEHbIIIEH Mepe 0JHO U3 COeIMHEHHH M0 HACcTOoAIIEMY H300pETEHHUIO HIM €r0 CTepeonu3oMep, TayToMep, ¢ap-
MAaIeBTUYECKH IPUEMIIEMYIO COJIb UJIH COJIbBAT.

B eme oqHOM BapHaHTe OCYLIECTBIICHHS HACTOSIIEE H300pETEHHE OTHOCHUTCS K (hapMaleBTHIECKOH KOM-
NO3HUIMY, coepKallel GapMaleBTHUECKH PHEMIIEMbII HOCUTEINb U TepaneBTHYeCKH 3((EeKTHBHOE KOJIHYeCT-
BO T10 MEHBIIEH Mepe 0JHOTO U3 COCAUHEHU N0 HACTOsIEMY U300PETEHUIO WIIH €r0 CTepeonu3oMepa, TayToMe-
pa, hapMaleBTHYECKH TPUEMIIEMOH COJIM WIIH COJIbBATA.

B eme ogHOM BapuaHTe OCYIIECTBIIEHHS HACTOsIIee M300peTeHHEe OTHOCHTCS K CIIOCOOy MOIy4eHUs Co-
€IMHEHUs [0 HACTOSILEMY H300pETEeHUIO.

B eme o1HOM BapHaHTe OCYIIECTBIIEHHS HAacTOsIIee N300pETEHHE OTHOCUTCS K MPOMEXYTOYHOMY COETH-
HEHUIO [UIS TTOJIy4YEHUs] COSAUHEHUS 110 HACTOAIIEMY H300pETEHHUIO.

B eie oHOM BapuaHTe OCYLIECTBIICHHSI HACTOsIIIEE H300pEeTeHHe OTHOCUTCS K (hapMaleBTHYECKOH KOM-
MO3ULIMHU, KPOME TOT0, COAEPIKaIeH TOMOJHUTEIbHBIN TepaneBTHUECKUIT areHT(bl).

B euie o1HOM BapuaHTe OCYIIECTBICHUS HACTOsIEe M300peTeHne OTHOCUTCS K CIIOCO0Y JIeUeHHs COCTOs-
HUS, CBA3aHHOTO C (hHOPO30M, OMOCPEeTOBaHHBIM perentopoM LPA, BkitoyaronieMy BBeIEHHE MalMEHTY, HYX-
JIAIOUIEMYCsl B TAaKOM JICUCHHH, TepaneBTHYeCKH 3(P(HEeKTHBHOIO KOJIMYECTBA MO MEHBILIEH Mepe OIHOro M3 CO-
€/IMHEHUH 10 HACTOSILEMY H300PETEHHIO UM €ro CTepeor3oMepa, Tayromepa, (hapManeBTHYECKH NPUEMIIEMO
COJIM MJIH coJibBaTa. Vcnonp3yeMselii B HACTOSILEM JOKYMEHTE TEPMUH "TallMeHT" OXBAThIBAET BCE BBl MIIEKO-
MUTAIOLIHX.

B emre o1HOM BapHaHTe OCYIIECTBIEHHS HACTOSIIEe U300pETEeHNE OTHOCUTCS K CrIOCO0y JeueHus 3aboe-
BaHMs, HapyIIEHHUs WM COCTOSHHMS, CBA3aHHOTO C AUCperyisuueil peuenrtopa 1 mmsodochaTunaHOR KHCIOTHI
(LPA)), y mauueHTa, Hy»XJalOIErocsi B 3TOM, BKJIIOUYAIONIEMY BBE/ICHHE MAIMEHTy TepaneBTHYecku 3¢ heKTrB-
HOTO KOJIMYECTBAa COEAMHEHUs IO HACTOAIIEMY H300pETeHUIO MM €ro cTepeon3oMepa, Tayromepa, Uin ¢apma-
LUEBTHYECKH MPHEMJIEMOI COJIM WJIM COJIbBaTa. B 0THOM BapHaHTe OCYIIECTBIEHUS criocoba 3aboneBaHue, Ha-
PYIIEHHE WM COCTOSIHHE CBSI3aHO C MATOJIOTMYecKUM (GHOPO30M, OTTOPIKEHHEM TPAHCIUIAHTAaTa, paKOM, OCTEO-
MOPO30M HJIM BOCHAJIUTENILHBIMHM HapylIEHUsIMU. B 0JJHOM BapuaHTe OCYyLIECTBIIEHHS CIIOCO0a MaTOJIOrMYeCKUi
¢ubpo3 npencrasiser codboi HuUOPO3 JIEerkux, NeYeH!, noueK, cepaua, AEpPMbl, Ii1a3 WIKH NOIKETyI04YHON XKere-
3bl. B 0Z1HOM BapuaHTe ocylecTBICHH criocoda 3a0oseBaHNe, HAPYILICHUE WIH COCTOSIHHE MPECTaBIIsAeT CO00i
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unuonatuueckuit nerounsiit Gudpo3 (IPF), Heanxoromnpnsiii crearorenatut (NASH), HeaakoroapbHYIO )KUPOBYIO
6one3ns neuenu (NAFLD), xponuueckoe 3aboseBaHHE MOUEK, AHA0CTHUECKOE 3a00NIeBaHUE MOYCK U CUCTEM-
HBIHA ckiepo3. B oaHOM BapuaHTe ocyiecTBIeHHs crocoba pak MpeacTaBiaseT coOOH pak MOYEBOTO MY3bIps,
KPOBHU, KOCTH, TOJJIOBHOTO MO3Ta, MOJOYHOM KeJIe3bl, IICHTPATBHOM HEPBHOU CUCTEMBI, IICHKH MaTKH, 000104-
HOM KMIIKH, YHIOMETpPUS, MUIIEBOA, )KETUHOTO MY3BIPsA, MOJOBBIX OPraHOB, MOUCMOJIOBOTO TPAKTa, TOJIOBHI,
MOYCK, TOPTaHU, IEYCHHU, JIETKOTO, MBIIICYHOU TKaHHU, IIICH, CITU3UCTON 000JOYKHU MOJIOCTUH PTa WM HOCA, AUY-
HUKA, TOKETYAOUHON KENe3bl, NPEACTATCIbHOMN KEeNe3bl, KOXKU, CEC3CHKH, TOHKOI KHUIIIKH, TOJCTOM KUIIIKY,
KETYIKA, SUYKa WM IIUTOBUIHOMN JKEIC3bI.

B eme o1HOM BapuaHTe OCYIIECTBICHUS HACTOAIIEE U300PETEHUE OTHOCUTCA K criocoby jeueHus Gpubposa
Yy MIICKOIMTAIONIETO, BKIIOYAIONIEMY BBEJICHUE MIICKONHUTAIOMIEMY, HYXIAIOMEMYCS B 3TOM, TEpPaleBTUUECKH
3¢ PEKTUBHOTO KOIHYECTBA COCAMHEHHUS MO HACTOAIIEMY M300PETCHHUIO MIIM €r0 CTEpeoM3oMepa, TayToMepa,
dapMaleBTUYCCKH TPUEMIICMON COJNIM MM COJbBaTa. B OMHOM BapHaHTE OCYILECTBICHUS crnocoba (ubpo3
npeacTaBIieT coboit uaumonaruueckuil aerounslii ¢puodpo3 (IPF), neanxoronsHelit creatorenarut (NASH), xpo-
HU4eckoe 3aboneBaHue NoYek, 1uadeTHueckoe 3a060eBaHue OUYEK M CUCTEMHBIH CKIIEPO3.

B eme o1HOM BapuaHTe OCYIIECTBICHUS HACTOAIIEE U300PETEHUE OTHOCUTCS K crocoby jeueHus Gpudposa
JIETKUX (MIUONATUYCCKU IeroyHbIi (GUOpPO3), aCTMBI, XPOHUYECKOH 00CTPpYKTUBHOMH Ooae3nu nerkux (COPD),
no4eyHoro (Hubpo3a, OCTPOro MOBPEXKACHHUS MOYEK, XPOHUUECKOi Oone3HM nouek, ¢pubdpo3a neyeHu (Heako-
TONIBHBIN cTearorenarur), Gudposa xoxu, pudpo3a KUIIEUHUKA, paKka MOJIOYHOMN JKEeNIe3bl, paka Io/HKEITYI0YHOH
’KeJIe3bl, paka SMYHUKOB, paKa NpeACcTaTeIbHON JKene3bl, ITH0OIaCTOMBI, paka KOCTH, paka TOJICTOH KHILIKH,
KOJIOPEKTATLHOTO paka, paka rONOBBI U IIEH, MEIAaHOMBI, MHOXXECTBCHHOU MHEIOMBI, XPOHHYECKOTO JTUMOO-
neliko3a, 00M, CBA3aHHON C OHKOJIOIMYECKUM 3a00JIeBaHHEM, METACTA3 ONMYXOJIH, OTTOPXKEHHS TPAHCIIAHTATA,
ckieponepMuy, ¢hubpo3a riasa, BO3pacTHOI MakynsapHOi nereHepanuu (AMD), nuabeTuieckoil peTHHOMATHH,
KOJUTareHo3a, arepockieposa, ¢peHoMena PelfHo mnu HeBpomatnueckod GONM y MIIEKOMHUTAIONIETO, BKIIOYAIO-
HIEMY BBEJICHUE MJICKOIUTAIONICMY, HYXAAIOMIEMYCS B 3TOM, TepaneBTUUCCKU 3P PEeKTHBHOTO KOMUYECTBA CO-
€MHEHHS N0 HACTOSIEMY M300pPETEHUIO UITH €ro CTEPEOM30MeEpa, TayToMepa, UK (apMaleBTUYECKU TIPHEM-
JIEMO¥ COJIM MJIM CONBBATA.

Hcnosp3yeMblii B HACTOAIIEM TIOKYMEHTE TEPMUH "neueHue" UM "Tepanus’” oXBaThIBAET JeUeHUE 6oe3-
HEHHOT'O COCTOSIHUS Y MJIEKOMUTAIOIIETO, B YACTHOCTH Y YEJIOBEKA, U BKJIIOYAET (2) MUHTMOUMpOBAaHUE OOJIE3HEH-
HOTO COCTOSHHUSA, T.€. IPEKpalICHUE ero pa3Butus; u/unu (b) obnerucHue O0OJC3HEHHOTO COCTOSHUSA, T.€. BBI3BI-
BaHHUE perpeccuu 0OJE3HEHHOrO COCTOSHUA. MCnoap3yeMblil B HACTOAIIEM JOKYMECHTE TEPMUH "NeueHue" uiu
"Tepamus" Takke BKIIIOYAET 3AIIUTHOE JeUCHUE OOJNIE3HEHHOTO COCTOSHUSA IS YMCHBIICHUS U/UITH CBEICHUA K
MUHMMYMY PHUCKA, H/UTH CHIKEHUS PUCKA pelUIuBa OOJC3HCHHOTO COCTOSIHUA MYTEM BBEICHUS MAIUCHTY TE-
paneBTHYECKH 3P (PEKTUBHOTO KOIMUECTBA 110 MEHBIIEH MEpEe OJHOrO U3 COCMHEHUH MO HACTOSIIEMY H300pe-
TEHUIO WIIM €r0 CTEPEOM30MEpa, TayToMepa, (papManeBTHUECKH NMPUEMIIEMOM CONM MM coibBaTa. llalMeHTH!
MOTYT OBITh BEIOpPAHBI A1 TAKOU 3aMIMTHOU TEpanmuu UCXOAS U3 (PAKTOPOB, KOTOPHIC, KAK U3BECTHO, MOBHIIIAIOT
PUCK BOHHMKHOBEHHUS KIMHUYECKOTO OOJIE3HEHHOTIO COCTOSHUS 1O CpAaBHEHUIO ¢ o0mie#l monmymsuuei. J{ns 3a-
MIMTHOTO JICYCHHUS IPU3HAKU KIMHUYECKOTO OOJC3HEHHOTO COCTOSIHUS MOTYT NMPOSABIATHCS WM MOTYT OBITh €I
HE MPOSABIATHCA. 3alIMTHOC JICUCHUE MOXHO Pa3leiauTh Ha (a) MEpBUYHYIO MpodunakTuky U (b) BTOPUUHYIO
npodunaktuky. IlepBuyHas npoduIakTHKa OMpeneNAeTcs Kak JCUeHHUE, HANPaBICHHOC HAa YMCHBIICHUE WU
CBE/ICHUE K MUHMUMYMY PUCKa BO3HUKHOBEHHS OONE3HEHHOIO COCTOSHHUS Y MAIMEHTa, Y KOTOPOro elie He ObLI0
KIMHHYECKOTO OOJIE3HEHHOIO COCTOSHHUSA, TOra Kak BTOPUYHAS NPOGUIaKTHKA ONpEAEIAeTCs KaK CBEACHUE K
MUHMMYMY UM YMEHBIICHUE PUCKA PCIUAMBA UM MOBTOPHOTO MOABICHUS TOTO k¢ 3a00JCBAHUS MU 1MON00-
HOT'O KJTMHUYECKOro 3a00IeBaHMs.

Hacrosmee nzo0pereHre MOXeET ObITH BOMJIOMIEHO B IPYTUX KOHKPETHBIX (hopMax 6e3 OTKIIOHEHHUS OT €ro
CYIIHOCTH UM CYIICCTBCHHBIX MPHU3HAaKoB. JlaHHOE HM300pPETCHUE OXBATBHIBACT BCC KOMOMHAIIMU TPEAMOYTH-
TENBHBIX ACTICKTOB M300PETCHUS, OTMCUEHHBIX B HACTOANIEM JOKyMeHTe. I[OHATHO, uTO MH000it M Bce BapUAHTHI
OCYILECTBJICHUS HACTOSAIIETO H300PETCHUS MOTYT PacCMaTPUBAThCS B COYCTAHUU C JTHOOBIM IPYTUM BapHAHTOM
OCYILECTBJICHUS MU BAPUAHTAMU OCYIIECCTBIACHUS A1 OMUCAHUS JOMOJTHUTEIBHBIX BAPUAHTOB OCYIICCTBICHHUS.
Taroke, clenyeT MOHUMATh, YTO KAX/IbIM OTACIBHBIN IEMEHT BapUAHTOB OCYIICCTBICHUS SBIACTCA €r0 COOCT-
BEHHBIM HE3aBUCHMBIM BapMAHTOM ocyiuecTBieHusA. KpoMe Toro, nmoapasyMeBaeTcs, 4To 1000 3JIEMEHT BapH-
aHTa OCYIIECTBICHHUS MOXET OBITH 0OBEMHEH € TIOOBIM MJIM BCEMHU JAPYTUMH JJIEMEHTAMHU U3 JIFOOOr0 BapuaHTa
OCYIIECTBICHHS A ONUCAHUS JONOIHUTEILHOIO BAPUAHTA OCYIIECTBICHHUS.

1. Xumus.

ITo BceMy onucaHuI0 U puiaracMoit opmyne H300peTeHus 3a1aHHas XuMHUyeckas GopMmyna WiIM Ha3Ba-
HHUE JOJDKHBI OXBATHIBaTh BCE UX CTEPEO- U ONTUUYCCKUE U30MEPHI U PAllEeMAaThl, €CITM TaKUE U30MEPHI CYIIECT-
BYIOT. Ecu He yka3zaHO MHOE, BCE XUpaJbHbIE (JHAHTHOMEPHBIE U TUACTEPECOMEPHBIE) U PAlICMUYCCKHE (OPMBI
BXOJAT B 00beM M300peTeHUs. B COCTUHEHUAX TaKKe MOXET MPUCYTCTBOBATH MHOTO T€OMETPHUYECKUX U30OME-
poB nBoIHBIX cBs3eit C=C, nBoiHBIX cBs3eit C=N, KONBUEBBIX CUCTEM U T.II., ¥ BCE TAKUE CTAOUIBHBIC U30MEPHI
NpEeAYCMOTPEHBI HACTOAIIMM H300peTeHueM. OnucaHsl NUC- U TpaHc- (uau E- u Z-) reoMeTpuyeckue U3oMepsl
COCTUHEHU MO HACTOAMIEMY U300PETEHUIO, U OHU MOTYT OBITH BBIICICHBI B BUJE CMECH H30MCPOB UM B BUJC
OTIENBHBIX U30MEPHBIX (popM. COCTUHEHUS IO HACTOAIEMY H300PETCHUIO MOTYT OBITH BBIJICJICHBI B ONTHYECKU
AKTUBHBIX UM paneMuueckux dopmax. ONTHYECKU aKTHBHBIC (OPMBI MOTYT OBITH MONTYUCHBI MyTEM pa3zaecic-
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HMS palieMHYecKUX (OpM MM MyTEM CHHTE3a U3 ONTHYECKH aKTHBHBIX MCXOJIHBIX coelMHEHui. Bee croco0sbl,
UCTIONb3YEMBIE /IS TOYYEHUS COCIMHEHUH MO HACTOSIIEMY M300pPETEHHIO M NPOMEXYTOYHBIX COCAMHEHMH,
MOJIYYEHHBIX B HUX, CUUTAIOTCS YaCThIO HAcTOAIIEro n3o0peTenus. Koraa noiayyaroT SHaHTHOMEPHBIE UITH THa-
CTEPEOMEpPHBIE MPOAYKTHI, OHU MOTYT OBITh Pa3[cicHbl OOBIYHBIMU CHOCO0AMHU, HAIpUMeEp, XpoMaTtorpadueit
Wi GpaKkIMOHHON KpUCTaaTu3anueil. B 3aBUCMMOCTH OT ycnoBUii npolecca KOHEYHbIE NTPOAYKTHI 10 HACTOSA-
mieMy U300peTEHUIO MOJy4yaroT MO0 B CBOOOAHOM (HeWTpaibHOI), muO0 B coieBoit hopme. Kak cBobomHas
¢opMa, Taxk U COJM ITHX KOHEYHBIX NPOAYKTOB BXOJAT B 00beM u3oOpereHus. Ilpu xenanuu, onHa dopma co-
eMMHEHHUS MOXET OBITh NpeoOpa3oBaHa B Apyryio GopMy. CBOOOTHOE OCHOBAHME MIJIM KUCIIOTa MOTYT OBITH
IpEBpPAIEHB! B COJb, COJIb MOXET OBITH NpEBpalleHa B CBOOOJHOE COEAMHEHUE UITH JPYTYIO COJb;, CMECh H30-
MEPHBIX COCTUHEHHH M0 HACTOSAIIEMY H300PETCHUIO MOXET OBITh pa3jeicHa Ha OTAeNbHBIE H3oMepbl. Coenu-
HEHHS IO HACTOSIIEMY M300pETEHHUIO, UX cBOOOIHAA JOpMa M COJIM MOTYT CYIIECTBOBATH BO MHOXKECTBE TAyTO-
MEpHBIX ()OpPM, B KOTOPBIX arOMbl BOAOPO/JA IEPEMENAIOTCS B JAPYTUE HACTH MOJEKYN, U XUMHUYECKUE CBSI3H
MEX/y aroMaMH MOJEKYJ, COOTBETCTBEHHO, NepectpauBarorcs. Creayer NMOHUMAaTh, YTO BCE TayTOMEpHBIE
(hOpMBI, ECITM OHU MOTYT CYIIIECTBOBATH, BKIIIOUEHBI B U300PETECHHE.

Tepmun "ctepeonzoMep’ OTHOCHUTCSA K M30MEPAM HICHTHYHOIO COCTaBa, KOTOPHIE OTIMYAIOTCS Pacroio-
KEHHEM HX aTOMOB B NpocTpaHcTBe. [IpuMepaMu cTepeou3oMepoB ABIAIOTCS SHAHTHOMEPHI U TUACTEPEOMEDHI.
Tepmun "3HaHTHOMED" OTHOCHUTCS K OJTHOH Nape MOJEKYI, KOTOpBIE SBISIOTCS HEHANAralomMMcs 3epKanbHbIM
oroOpakeHHEM JpyT apyra. TepMuH "muactepeoMmep” OTHOCHTCS K CTEpEOM3OMEpaM, KOTOpBIE HE SBISAIOTCH
3epKanbHBIM oToOpakeHHeM. TepMmuH "panemar” unu "panemuueckas cMech”" OTHOCHTCS K KOMIIO3UIIMH, CO-
CTOSAIIEH M3 IKBUMOJIPHBIX KOJIMYECTB JIBYX JHAHTUOMEPHBIX COCAMHEHUIA, I'/le KOMIIO3UIMS JIMIICHA ONTHYE-
CKOI aKTUBHOCTH.

CumBounsl "R" u "S" npencraBnsaior coboif KOHPUIYpALMIO 3aMECTHTENEH BOKPYT XUPAIHHOIO aroMa(oB)
yraepona. M3omepHble xapaktepuctukd "R" u "S" UCIONB3YIOT, KaK OMHCAHO B HACTOSIIEM NOKYMEHTE, VIS
yka3aHus KOH(GUrypauuu(uit) arToOMOB OTHOCHTEILHO OCHOBHOH MOIEKYJBI M MpEAHA3HAYEHBI I UCIIOIb30Ba-
HMA, Kak onucaHo B jureparype (Pexomennauuu IUPAC 1996, Pure and Applied Chemistry, 68: 2193-2222
(1996)).

TepMuH "XUpanbHBIH" OTHOCUTCS K TaKOH CTPYKTYPHOH XapaKTEpPUCTHKE MOJIEKYJIBI, KOTOpas JAelacT He-
BO3MOXHBIM HAJIOKCHHUE €¢ Ha €€ 3epKaabHOEC 0TOOpakeHUe. TepMUH "TOMOXUPATIBHBIN" OTHOCUTCSA K YPOBHIO
SHAHTUOMEPHOH YUCTOTHL. TepMuH "onTuueckas akTUBHOCTL" OTHOCHUTCS K CTENEHU, B KOTOPOI rOMOXMpaIbHas
MOJIEKYJIa MITM HepalleMuyeckas CMECh XMpaIbHBIX MOJIEKY BPAIAET IUIOCKOCTh MOJIAPU30BAHHOIO CBETA.

Hcnmons3yeMelit B HacTOSIEM TOKYMEHTE TEPMUH "aikun" uid "aakuneH" mpeaHa3HaueH A BKIIOYCHUSA
HACBIIIEHHBIX aTM(haTHUECKUX YTIECBOJOPOAHBIX TPYII ¢ PA3BETBICHHON M NPAMOH LENBIO, UMEIOIMX yKa3aH-
HOE KOJMYECTBO aTOMOB yriaepona. XoTs "ankun" 0003Ha4aeT OJHOBAICHTHBIN HACBIICHHBINA anudaTHueCKuil
paaukan (Takoi kak 3Tuma), "ankuneH" 0003HayaeT ABYXBAJCHTHBIM HACHILIEHHBIN anudaTHIeckuil paaukan (Ta-
koit kak stuneH). Hanpumep, "(C;-Cjo)ankun" umu "Cy pankun" Brmouaet C, C,, Cs, Cy, Cs, Co, Cq, Cg, Co u
Cyo amxkunbnbie rpynnsl. [Ipeanonaraercs, uro Tepmun "(C-Cg)anxunen” umu "Cy_jpanxunen" Bkmouaer Cp,
Cy, G, Gy, Cs, Cg, Cq, Cq, Co u Cyg ankuneHoBeie rpymmel. Kpome toro, nampumep, "(C;-Ceg)anxun" umu
"C.¢ankua" o3HavaeT aakui, uMmeromuit 1-6 atomoB yriepoaa; u "(C;-Ce)anxunen" um "C;_qankunen" o603Ha-
YaeT aJKuiIcH, uMermuit 1-6 atomoB yraepoaa; u "(C;-Cy)amxkun" umm "Cy4ankun" 0603HA4YAET aJIKUI, UMCIO-
muit 1-4 aromoB yriepoaa; u "(Cy-Cy)ankunen" um "C; janxuneH" 0003Ha4YaeT alKUICH, UMeromuii 1-4 aToMoB
yrnepona. ANKUIbHAs IPYIINa MOXKET ObITh HE3aMEIICHHON MIIH 3aMENCHHOH 1T0 MEHBIIEH MEpE OTHUM aTOMOM
BOJ0PO/Ia, 3aMEIIEHHBIM Ha APYTYI0 XUMHYECKYIO rpynny. IIpuMeps! adkuiIbHBIX TPYII BKIIIOYAIOT, HO Oe3 or-
panuueHus, metua (Me), stun (Et), mponun (Hampumep, H-MPONMJI M U3OMPONMI), OYTUI (HAampUMED,
H-OyTUJ, U300YTUI, TPET-OYTUIT) U NEHTUN (HampUMep, H-MEHTU, U30NEHTUI, HEONEHTUN). B caydae ucnomis-
30BaHus "Cy-amxun" unu "Cop-amkuneH", 310 0003Ha4aeT NpsMyto cBa3b. KpoMme Toro, TepMuH "agkun", caM 1o
cebe MM KaK 4acTh APYTOH IPYIIEI, TAKOH Kak aJKMIAaMHHO, TaJOTCHANKMI, THIPOKCHAIKUI, aMUHOAIKUII,
AIKOKCH, aJJKOKCHAJIKHJI, ralOr€HAIKOKCHAIKUI M TaJIOT€HANKOKCH, MOXET NMPEACTAaBIATh COO0H aIKui, UMEro-
muit 1-4 aroma yraeponaa, unu 1-6 atomoB yriaeponaa, unu 1-10 atoMoB yriaepona.

"I'eTepoankun" OTHOCUTCS K aJKUIBHOW IpyMIe, B KOTOPOH OJMH MM HECKOJIBKO aTOMOB YTIIEpo/a 3aMe-
HEHBI reTepoaToMoM, TakuM kak O, N uiau S. Hampumep, ecau aToMm yriepoaa ajiKUIBHOH IpyNIbl, KOTopas
NPUCOEAMHEHA K UCXOAHOM MOJeKyIe, 3aMeHeH rerepoatoMoM (Hanpumep, O, N uiu S), nonyueHHbIe B pe3yib-
TaTe reTepOaNKUIBHBIE IPYIIBI MPEACTABIAIOT COO0H, COOTBETCTBEHHO, ankokcurpynny (Hanpumep, -OCH; u
T.11.), ankunamuHo (Hanpumep, -NHCHj;, -N(CH3), 1 T.1.) uau tHoankuisHyto rpynny (Hanpumep, -SCH3). Ec-
JIM HEKOHIIEBOH aTOM YTJIepo/a aNKUIbLHON TPYIIBI, KOTOPHIH HE MPUCOEAMHEH K HCXOAHOM MOJIEKyIe, 3aMEHEH
rerepoaroMoM (Hanpumep, O, N unu S), nmomyueHHbIE B pe3yIbTaTe reTepOaNKUIbHbIE IPYNIBI NPEACTABIAIOT
co00i1, COOTBETCTBEHHO, aTKUIbHBI 3¢up (Hanpumep, -CH,CH,-O-CH; 1 T.41.), ankuiaMMHOANKHI (HanpuMmep,
-CH,NHCH;, -CH,N(CH3), ¥ T.1.) uau THOANKUIbHEIH 3¢up (Hanpumep, -CH,-S-CH;). Eciu koHneBoit atom
yriepoaa ankuiIbHOH Ipynmel 3aMeHeH rerepoaroMoM (Hanpumep, O, N min S), monyueHHbBIE B pe3yabTaTe re-
TEPOANKUIBHBIE TPYINBl NPEACTABIAIOT COOOH, COOTBETCTBEHHO, I'MAPOKCHAIKMIBHYIO Tpynmy (Hampumep,
-CH,CH,-OH), amunoankunsnyto rpynny (nanpumep, -CH,NH,) unu anxuntuonsHylo rpymny (Hampumep,
-CH,CH,-SH). I'erepoankuibHas rpynna MOXET cojepxaTh, HanpuMep, 1-20 atomoB yrnepona, 1-10 atomoB
yrnepona uimM 1-6 atomoB yrinepona. (C;-Cg)rerepoa’ikuibHas Ipynna O3HayaeT IeTepOalKUIBHYIO Ipynmy,
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coneprkalyio 1-6 atoMoB yriiepona.

Tepmun "ankeHun" umu "ankeHuiIeH" MpeqHa3HaueH AMA BKIIOUEHUS YIICBOAOPOAHBIX IENel ¢ MpAMoi
UM Pa3BETBICHHOH KOHQUIrypanuel, UMEIOIMX ONpeAeICHHOE KOITHYECTBO aTOMOB YTIIepoja U OJIHY MIIU He-
CKOJIbKO, TIPEAMOYTUTENBHO OJHY-IBE, YIIEPOA-YITIEPOAHBIX ABOMHBIX CBA3CH, KOTOPHIC MOTYT BCTPEUYATHCA B
mo0o# ycToiuuBoit Touke B1oab nenb. Hanpumep, tepmun "(C,-Cglankenun" unu "C, ganxeHun" (WM alKeHU-
JeH) npenHaszHaueH ans BraroueHus C,, Ci, Cy, Cs u Cg ankeHUIBHBIX rpym. [IpuMeps! ankeHuNa BKIIOYAIOT,
HO O¢3 OrpaHUYCHUS, ITCHUJT, |-MPOMEHUN, 2-mpomneHun, 2-0yreHus, 3-OyTeHMN, 2-MEHTCHU, 3-TICHTCHU,
4-neHTECHUN, 2-TeKCEHUT, 3-TeKCECHMI, 4-TeKCCHU, S-TeKCCHUIT, 2-METUI-2-MPONCHUA U 4-METU-3 -TEHTCHUT.

Tepmun "ankuuun" uau "amkuHUICH" NMpeTHA3HAYEH IS BKIIOYCHUS YTICBOJAOPOAHBIX LEMeil ¢ mpAMoii
UM Pa3BETBICHHOU KOH(Urypanuei, UMEIOMUX OJHY WU HECKOJBKO, MPEANOUYTUTENLHO OAHY-TPH, YIIIEPOI-
VIJIEPOAHBIX TPOMHBIX CBS3EH, KOTOPBIE MOTYT BCTPEUAThCA B JIIO0OH YCTOHYMBOI Touke BAOdb nenu. Hampu-
Mep, TepMuH "(Cy-Ce)ankunun" umu "CoyeaTkuHun" (WM aNKUHUICH) NpeaHa3HaueH s BrmoueHus Co, C;, Cy,
Cs u Cg aTKUHUIBHBIX TPYIIT; TAKUX KaK TUHWI, TPOMUHUIT, OYTUHUI, TCHTUHUI U TCKCUHUII.

Hcnmons3yeMblit B HACTOAMIEM AOKYMEHTE TEPMUH "apuiaikui’ (OH K€ apaikui), "reTepoapuiankui”,
"KkapOONMKITUNIATKII" UM "TeTCPOIMKIUTATKUI" OTHOCUTCS K allUKITHYECKOMY aTKUIBHOMY pajuKany, B KOTO-
POM OJIMH M3 aTOMOB BOJOPO/Ia, CBS3aHHBIX C aTOMOM YTJIEPO/a, Kak MMPABUIIO, KOHIIEBBIM UM HAXOAAIIMMCS B
COCTOSIHMHU SP~ aTOMOM YTJIEPO/Ia, 3aMEIICH, COOTBETCTBEHHO, APUILHBIM, FETEPOAPUIBLHBIM, KapOOIIMKIUIEHBIM
UM TETEPOIMKIUIBLHBIM PaTUKaToM. TUIMMYHBIC apUIATKWUIBHBIC TPYIIBI BKIIOYAIOT, HO 0€3 OTpaHUYCHUS,
6en3un, 2-hennaTan-1-un, HapTunmerun, 2-Hadrumtan-1-un, HadTobeH3uUn, 2-HadrodenumdTan-1-un u T.0.
ApunankuibHas, reTepoapuiIaIKuiIbHas, KapOOIMKINIAIKWIbHAS M TeTEPOIMKIMIAIKUIbHAS IPYIINa MOXKET
conepxartb 4-20 atoMoB yriaepona u 0-5 rerepoaToMoB, HampuUMEp, alKUIbHAs YacTh MOXET COlaepxkath 1-6
aTOMOB yrieposa.

Hcnmons3yeMblit B HACTOAMIEM JTOKYMEHTE TEPMUH "OCH3UI" OTHOCUTCS K METUJIBHOI rpymre, B KOTOPOi
OJIMH M3 aTOMOB BOJIOpO/a 3aMellieH (GeHUNBHON IPYNNoii, NpuueM yka3aHHas eHUIbHAS IPYNNa MOXKET OBITH
HeoOs3aTeabHO 3aMenieHa 1-5 rpynnamu, npeanourutensHo 1-3 rpynmamu, OH, OCH;, Cl, F, Br, [, CN, NO,,
NHQ, N(CH3)H, N(CH3)2, CF3, OCF3, C(:O)CH3, SCH3, S(:O)CHg, S(:O)2CH3, CH3, CHzCH3, COzH H
CO,CHj;. "Bensun" Takxe MoxeT ObITh IpeacTaBieH popMynoii "Bn".

Tepmun "ankokcu" umm "ankunoxcn" otHocutes k -O-anxunabHoi rpymne. Tepmun "(Ci-Cg)ankokxcu" umu
"C)gaNKoKkcu" (WM aNKUIOKCH) NpeanasHaueH ans BkmoueHus Ci, C,, Cs, Cy, Cs u Cq anxokcurpynmnsl. I1pu-
MEpBI AJKOKCUTPYIIN BKIIIOYAIOT, HO 0€3 OrpaHUYCHUS, METOKCH, 3TOKCH, IIPOMOKCH (HampUMep, H-MPOMOKCH U
U30MPOIIOKCH) U TPET-0YTOKCH. AHAJIOTMYHO, "alKMATHO" MM "THOATIKOKCH" NMPEACTaBIsACT adKHIBHYIO IpyM-
1y, KaK ONpEJENIEHO BHIIIE, ¢ YKa3aHHBIM YMCIOM aTOMOB YIJIEpo/a, NPUCOEIMHEHHBIX Yepe3 CEPHBIH MOCTHK;
HanpuMep, METUI-S- U 3THI-S-.

Tepmun "ankaHomn" uaM "amKUIKapOOHHI', MCIOAB3YEMBIH B JaHHOM JOKYMEHTE OTACIBHO MM Kak
YacTh JPYTOH TPYNIBI, OTHOCUTCS K AIKMITy, CBS3aHHOMY ¢ KapOOHHMIbHON rpynmnoil. HanpumMep, ankunkap6o-
HUIT MOeT ObITh npeactaBieH ankuin-C(O)-. Tepmun "(C;-Ceo)amxunkapOoHun" (UM aTKUIKapOOHUT) peaHa-
3HaueH a1 BkmtoueHus Cy, Cy, C3, Cy, Csu Cq amxun-C(O)-rpymm.

Tepmun "ankuiacynsdorun” umu "cynbhoHaMua", UCNIOIB3YEMBIN B HACTOSIIEM JOKYMEHTE OTJCIBHO UITH
KaK 4acTh OPYTOH TPYIIBI, OTHOCUTCA K ATKUIy WM aMUHOTPYIIIE, CBSA3aHHOHU C CYIb(GOOHUIBHOM TPYIIION.
Hanpumep, ankuncynbphoHun Moxer ObITh npesacTaBieH -S(0O),R', Toraa xax cyiaphoHaMuI MOXKET OBITH NpeE-
CTaBJICH -S(O)zNRCRd. R' mpeacrasusger codoit (C;-Cg)ankum; u RS u RY gaBasioTes TakuMM, Kak OTIpeaCICHO
HIKE A "aMUHO".

Tepmun "kap6aMat”, UCTIOIB3YEMBIH B HACTOAIIEM JOKYMEHTE OTACNBHO UM KaK YacTh JAPYTOH TPYIIIEL,
OTHOCHUTCS K KHCIOPOAY, CBSA3aHHOMY ¢ amujaorpynnoil. Hampumep, xapbamar MoxeT OBITh NpeacTaBiIcH
N(RRY-C(0)-0-, 1 R® n R? aB1510TCS TaKMMH, KaK ONPEIeIeHO Hike s "aMUHO".

Tepmun "aMum0", HCNOIB3YEMBIH B HACTOAIMIEM TOKYMCHTE OTACABHO WM KaK YaCTh APYTOi IPYIIEI, OT-
HOCUTCS K aMUHOTPYIINE, CBA3aHHON ¢ KapOOHUIBbHOM rpynmoit. Hanpumep, aMuao MOXeT OBITH MPEICTaBIICH
N(RRY-C(O)-, 1 R® u R? sBasttoTest TakiMHM ke, KaK OMpeaeIeHo Hike U "aMuHO".

Tepmun "amuno" onpeaensercs kak -NRC'RY, rae R®' u R HesaBucumo mpeactasasior coGoit H uwiu
C 16K, WK anbTepHaTHBHO, R°! 1 R, B3sTHIC BMECTE ¢ aTOMaMH, K KOTOPBIM OHH TIPHCOCANHEHBI, 00pa3sy-
10T 3-8-4JICHHOE TeTepOLMKINYECKOE KOIbIIO0, KOTOPOE HEO0O0S3aTENbHO 3aMEIICHO OMHOM HMIIM HECKOILKUMHU
Ipynnamu, BBIOpaHHBIMH M3 TalOreHO, IMaHO, TMAPOKCHUIIA, aMUHO, OKCO, C | ¢aTKMNIa, aTKOKCH 1 aMUHOAIIKUIIA.
Koraa R®! umu R¥ (umu 00a U3 HUX) MpeacTaBisieT coboil C ¢alIKUI, AMUHOTPYIINA TAKKE MOXKET HA3bIBAThCA
KaK anKuIaMuHO. IIpUMepsl aaKUIaMUHOTPYMIIBI BKIIIOYAIOT, HO 0€3 OrpaHHYEHUS, METHIAMHHO, 3TUJIAMUHO,
NPOMUIAMHUHO, M30TIPONMIAMUHO U T.11. B 01THOM BapuaHTe OCYIIECTBIECHUS aMUHO NpeacTaBisieT co6oit -NH,.

TepMmun "aMUHOATIKUI" OTHOCUTCSA K aNKUIBHON IpyNIe, B KOTOPOH OJMH M3 aTOMOB BOJIOPOJA 3aMEIICH
amuHorpynnoi. Hanpumep, aMUHOANKHUI MOXKET OBITh MPEACTABIEH Kak N(R'R)-ankunen-. IIpeanonaraercs,
yro "Ci-C¢" umu "C¢" amunoankun (unu amuHoanxun) BkmovaeT C, C,, Cs, C4, Cs u Cg aMUHOANKUIBHBIE
IPYIIIEL.

Tepmun "ranmoren” unM "ranoreHo", UCTIONB3YEMBIH B HACTOAIIEM JOKYMEHTE OTAEIBHO MJIM KaK 4HacTh
JPYTOU IPYMITBI, OTHOCUTCA K XJI0PY, OpoMy, PTOpY U oIy, MPUUEM XJIOp UK (GTOP SBIAIOTCA NPEANOUTHTEIH-
HBIMU.
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[Ipennonaraercs, 4To "rajJoreHagkun" BKIIIOYACT HACHIEHHBIE alU(aTHYECKHE YTIIEBOLOPOIHEBIEC TPYIIIBI
KaK ¢ pa3BETBICHHOMN, TaK U MPSAMOM LEMNbIO, COACPKAIUE YKAZAHHOE YUCIO aTOMOB YIIIEPO/Ia, 3aMEIEHHBIX
OTHUM UM Heckoapkumu rajoreHaMu. TepmuH "(C;-Cg)ranorenankun” umu "Ci ¢ranoreHankua" (MM rajaore-
Hankui) npeaHasHaueH ans BraoueHus Cp, C,, Cs, Cy, Cs u Cq ranoreHankunbHeix rpymnm. I[IpuMeps! ranore-
HaJIKUIa BKITIOYAIOT, HO 0e3 OrpaHuyeHUs, HTOPMETUI, TUPTOPMETHI, TPUPTOPMETUI, TPUXJIOPMETHUI, TeHTad-
TOPITHI, TMEHTAXJOPITHA, 2,2 2-TpudTOpITHA, rentadTopnponusi W renraxjopnponuia.  IIpumMeps
rajioreHankuiIa TakKe BKIIOUAIOT "(Topankun", KOTOpbIil MpeaHa3HAYEH TS BKIIOUEHUS HACHIIICHHBIX anuda-
THYECKUX YIJCBOJOPOAHBIX TPYII KaK € PAa3BETBICHHOMN, TAK U MPSAMOM LENbIO, UMEIONIUX YKA3ZAHHOE YHUCIIO
aTOMOB YTJIEPO/a, 3aMEIICHHBIX OJHUM UK Gojiee aroMamu (hTopa. MCnons3yeMplil B HACTOSIIEM JTOKYMEHTE
TCPMUH "TONMUraJOreHAIKUI" OTHOCUTCS K "aJKUIBHOU" Trpymme, Kak OMpeNeNICHO BBIIIC, KOTOpas BKIOYACT
2-9, npeanouTUTENBbHO 2-5 rajgoreHo3amectureneit, Takux kak F unu Cl, npeanoururenshno F, Takux kak, Ha-
npuMep, nonudropankun, Hanpumep CF;CH,, CF; unu CF3CF,CH,.

"T'anoreHankokcu" WM "TaJoreHaIKUIOKCH" MPEACTABIACT raJIOTCHAIKUIBHYIO TPYIINY, KaK ONpeacIcHO
BBIIIE, COMACPKAIYIO YKA3aHHOE YUCIIO aTOMOB YTJIEPO/a, MPUCOCTUHEHHBIX Yepe3 KUCIOPOaHbIH MocTuk. Ha-
npumep, TepMul "(C;-Cg)ramorenamxoxcu” umu "Cj ¢ramoreHaakokcu" npeanasHaueH nias BkmoueHus C;, C,,
Cs, Cy, Cs u C¢ ranorenankokcurpymm. [IpuMepsl raoreHaaIKoKCH BKJIIOUAIOT, HO 0€3 OrpaHUueHUs, TPUPTOP-
METOKcH, 2,2,2-TpU(PTOPITOKCH U NMEHTAPTOPITOKCH. AHATIOIMYHO, "TaloreHaIKUATHO" MM "THOoramoankokcu”
MPEACTABSCT rajJOreHAIKUIBHYIO TPYINY, KaK ONPEACICHO BBIIIE, COAEPKAIIYIO YKA3aHHOE YUCI0 aTOMOB yT-
JIepo/a, NPUCOCTUHEHHBIX YE€PE3 CEPHBIA MOCTUK; HANpUMeEp, TPUPTOPMETUIT-S- U neHTadTopaTUI-S-. Ucnon-
3yeMBIl B HACTOAIIEM AOKYMEHTE TEPMHH "TONUIalIOreHaIKHIOKCH" OTHOCHTCS K "anmkokcu" uiaM "ankunoxcu”
rpymie, Kak ONpeae/icHO BhIIE, KOTOpas BKIIIOUAET OT 2 10 9, NPEANOYTUTEIBHO OT 2 0 S rajJoreH03aMecTUTe-
neit, takux kak F umu Cl, npeanoururensHo F, takux xak momudropankokcu, Hanpumep CF;CH,0, CF30 umu
CF;CF,CH,0.

TepMuH "ruapoxcuankui” MpeaHa3HAYEH IS BKIIOYCHUSA HACHIEHHBIX aTU()aTHYECKUX YIIIEBOAOPOI-
HBIX TPYII KaK ¢ Pa3BETBICHHOM, TAK U MPSIMOIi 1EMBIO, UMEIOMIUX YKA3aHHOE YUCIIO aTOMOB YTIIEpo/a, 3aMe-
meHHBIX ogHUM uiau 6onee ruapokcunom (OH). Ilpennmonaraercs, uto "(C;-Cg)ruapoxcuankun” (U4 TUAPO-
keuankun) Biarouaet Cy, C,, C;, C4, Cs u Cy TMAPOKCUATKUIBHBIE TPYIIIIEL.

TepMuH "HUKIOANKUA" OTHOCUTCS K UKIM30BAHHBIM ANKUIBHBIM TPYINaM, BKIIOUas MOHO-, OU- UITH NO-
JUNUKITUUECKUE KobleBble cucTeMbl. Tepmun "(Ci-Cy)uuknoankun" umn "C,y glMKI0anku1" npeaHa3HaueH JIs
BrmoueHus Ci, Cy, Cs, Cg, C; u Cy NMKIOATKUIBHBIX TPYMI, BKIIOYAas MOHOIUKIHUECKUE, OUIUMKIUYCCKUE U
MONUIMKIMYECKUE KOblA. [IpuMeph! IUKIOANKUILHBIX TPYIIN BKIIOYAIOT, HO 0€3 OrpaHUUuEHUS, IUKITOMPOMIII,
UUKITOOYTHI, IUKITOMEHTU, IUKIOTEKCUI U HOPOOpHUI. Pa3BETBICHHBIC [UKIOATKUIBHBIC TPYMbI, TAKUE KaK
1-METUIMKIONPONUI U 2-METUILUKIONPONUI, & TAKXKE CIUPO U MOCTUKOBBIC [UKJIOANKUILHBIC TPYIIMEI
BKJTIOUCHBI B OMpECICHUE "TIMKIOATKUT" .

TepMuH "HHMKIOreTEPOANKUI" OTHOCUTCA K UKIM30BAHHBIM FeTEPOATKUILHBIM TPYIINaM, BKIIOUas MOHO-,
Ou- WM TONUIMKIUYECKHe  KombleBble  cuctemsl.  TepmuH  "(C;-C;)uukaorerepoankun” WU
"Cy srukoreTepoankun” npenHazHaueH qis BraroueHUs Ci, Cy Cs, Cg u C; MUKIOTETEPOATKUIBHBIX TPYIIIL.
[TpuMepbl HUKIOTETEPOATKUIBHBIX IPYIMI BKIIOYAIOT, HO 0€3 OrpaHUuEHUs, OKCETAHUI, TETPAruapodypaHu,
TETPArMAPOTUPAHUI, A3CTUAMHUI, TUPPOTUAUHUI, TUNECPUAUHUI, MOPDOIUHUA U NUNepa3uHuil. PazBeTBicH-
HBIC [UKJIOTeTEPOATIKUILHBIC TPYIIbI, TAKUE KAK MUMECPUAMHUIMETUI, NUMEPASHHUIMETHI, MOPQOIUHUIME-
TUJI, TUPUIUHUIMETIN, TUPUIAUIUIMETUIT, TUPUMUIUIMETU U MUPA3MHUIMETHUII, BKIIOYECHBI B OMPEACACHUE
"HUKIOTeTEPOATKUI",

Hcnosp3yeMblii B HACTOAIIEM JOKYMEHTE TepMHH "kapOorukn”, "kapOonuknun" uin "kapOoUKITHUECKUH
0OCTaTOK" MpEeAHA3HAYCH U BKITFOUEHUS JIIO0Or0 CTaOUNBHOTO 3-, 4-, 5- 6-, 7- UIH 8-4JICHHOTO MOHOIIUKITUYE-
CKOTO MJTM OUIMKITUYECKOro, Uiy 7-, 8-, 9-) 10-) 11-) 12- unu 13-uyieHHOrO OUIIMKIMYECKOTO MM TPUIUKITUYC-
CKOTO YTIIEBOJOPOTHOrO KOjblia, JI000E U3 KOTOPHIX MOXET ObITh HACHIIEHHBIM, YACTUYHO HEHACHIIECHHBIM,
HEHACHIIEHHBIM UK apoMaTtuueckuM. [TpuMepsl Takux KapOOUUKIIOB BKIIOYAIOT, HO 0€3 OTPaHUUuCHHUS, [IUKIO-
NPOMUI, HUKIOOYTUN, UKITOOYTEHUT, UKIONCHTUIT, IUKAOMECHTCHUT, UKIOTEKCUIT, MKIOrCNTCHUIT, IIUKII0-
TeNTU, NMKJIOTENTEHUI, adaMaHTH, HUKIOOKTUJ, HNUKJIOOKTCHMI, HUKIoOKTaacHUN, [3.3.0]O0MIUKIOOKTaH,
[4.3.0]6unuxnononan, [4.4.0]6unuknonekan (aexanun), [2.2.2]0MIMKIOOKTaH, GuyopeHud, GeHuI, HadTu,
UH/IaHUI, aJaMaHTU, aHTPALCHUT U TeTparuaponadTun (Tetpanun). Kak moka3aHo Bblllie, MOCTUKOBBIC KOJIbIA
Taxke BKIIOYCHBI B ONpeneicHue kapOonukna (Hampumep, [2.2.2]6unuxmookras). IlpeanoyrurensHeIMU Kap-
OOLUKIAMH, €CITU HE YKA3aHO UHOE, ABMIAIOTCS UKJIOMPONUI, UKIOOYTU, [UKIONCHTUIT, IUKAOTEKCUIT, HEHUIT
u uaaanuwl. Koraa ucnomib3yercs TepMHuH "kKapOOUMKIMA', OH NpeAHA3HAYeH A BKIIOYEHMS TepMUHA "apui’.
MoOCTHKOBOE KOJBIIO BO3HUKAET, KOTAd OAMH MM HECKOJIBKO aTOMOB YTIEPO]a CBS3BIBAIOT JBA HECMEXKHBIX
atoma yriepoaa. [IpeAmoYTUTETBHEIMU MOCTUKAMHU SIBJISIOTCSA OJMH WM 1B aToMa yriaepoaa. OTMe4aercs, 4To
MOCTHK BCEr/Ja MPEBPAIAcT MOHOIMKIMYECKOE KOJBIO B TPUIHUKIHUECKOE Kojablo. Koraa kompuo sBisercs
MOCTHUKOBBIM, 3aMECTHUTEITH, YKa3aHHbIC /IS KOJbIA, TAKXKE MOTYT NPUCYTCTBOBATh Ha MOCTUKE.

Kpome Toro, tepmun "kapOonukiaun", B TOM Ydcie "HMKIOANKUI" U "HUKIOANKEHUI", HCIOIb3YEMBIH B
HACTOSIIEM JOKYMEHTE OTJCABHO MM KaK YaCTh APYTOi MPYIINGI, BKIIOUACT HACHIIICHHBIC UM YACTUYHO HEHA-
CBIIICHHBIC (coaepalie 1| uau 2 ABOHHbIC CBS3M) UUKIMYECKUE YTICBOJOPOAHBIE MPYILI, coaepxaiue 1-3
KOJIbIA, BKTIOYAss MOHOUMKIMYECCKUN alKu, OUIUKIUYECKUIA aKUI U TPUIUKIHYECKUI alKUIT, COACpKAIUE B
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oOmrei cioxxkHocTH 3-20 aTOMOB yriiepoaa, 00pa3yroKuX KOJbIa, MPEANoYTUTENFHO 3-10 aTOMOB yriepoaa Uiu
3-6 aToMOB yriepona, 0Opa3yoIMX KOJbIO, H KOTOPbIC MOTYT OBITh KOHACHCHPOBAHKI ¢ | Win 2 apomMaTtuye-
CKHMH KOJIbLIAMH, KaK OMHCAHO [UIs apuiia, KOTOPBIE BKIIIOYAIOT LUKJIOMPONHI, LHUKIOOYTHI, LHKIOMCHTHI,
UUKJIOTeKCHJ,  UMKIOTCNTHJ,  LHAKIOOKTHJ,  UHKIOACUMI W LHUKIOAOACHMJ,  LUKJIOTEKCEHHI,

A R R 0o g
TP 3TOM JIF00ast U3 3TUX TPYIIT MOXKET OBITH HEOOS3aTEIBHO 3aMe-

meHa 1-4 3aMecTHTENsIMH, TAKHMH KaK TaJIOTEH, KW, aJKOKCH, THIPOKCH, apwil, apUJIOKCH, apWIIAJIKWI, LIUK-
JIOQJIKWII, aJIKHIIaAMHUJIO, aJIKaHOMJIAMUHO, OKCO, alii, apHiIKapOOHWIaMHHO, HUTPO, LIMAHO, THOJI W/MJIHM aJIKWII-
THO, W/WITH JIOOBIM U3 AJIKWIIBHBIX 3aMECTHTEJICH.

Hcnonb3yeMsplii B HACTOSIIEM JOKYMCHTC TCPMHUH "OHIMKIHYCCKUI KapOOUWKI" wmin "OULIUKIHYCCKAs
KapOoLMKIHYecKas rpynmna” o3HayaeT cTaOMiIbHYI0 9- win 10-4IeHHYI0 KapOOIMKIHYECKYIO KOJIBLEBYIO CHC-
TEMY, KOTOpasi COAEPKUT J1Ba KOHJCHCUPOBAaHHBIX KOJIbIIA U COCTOMT M3 aTOMOB yriepona. M3 1Byx KOHAEHCH-
POBaHHBIX KOJICI] OJHO KOJBIO MPEACTaBIsSET OO0 OEH30KO0bII0, KOHACHCHPOBAHHOE CO BTOPBIM KOJIBIIOM; H
BTOPOE KOJIBLIO MPEACTABISIET COOOH 5- MIIM 6-4JICHHOE YIJIEpOAHOE KOJBLO, KOTOPOE SIBJISCTCS HACHIIICHHBIM,
YaCTHYHO HEHACBIIICHHBIM WIIM HEHACBHIIICHHBIM. bUIiknueckas kapOOUKIHYecKas TPya MOXKET ObITh NMPH-
COeIMHEHa K ero OOKOBOH TrpymIe mo JdoMy aToMy yriepola, 4TO MPHUBOIUT K OOpa30BaHUIO CTAOMIBHOMN
CTPYKTYpbl. burmkianyeckas kapOOLMKIMYECKass TPYIMNa, OMHCAHHAs B HACTOAIIEM IOKYMEHTE, MOXET OBITh
3aMelleHa M0 JTI000My aToMy yIJIepoa, €CNM MONTyYCHHOE B PE3yNbTaTe COCAWHEHHUE SIBISICTCS CTAOMIIBHBIM.
[MpumepaMu OHIMKINYIECKOH KapOOIMKINYECKOH TPYNNBI SIBISIOTCS, HO 0e3 orpaHudeHus, HaTHI,
1,2-nuruaponadruin, 1,2,3,4-reTparuapoHad T U MHAAHHIL.

Tepmun "apuit", UCTIOTIB3YEMBIH B HACTOSILEM JOKYMEHTE OTAEIBHO WM KaK YacTh JAPYTOH IPYNIIbI, OTHO-
CHUTCS] K MOHOLIMKJIMYECKUM HJIH MOJHLUKINYECKHM (BKJIIOYas OMLMKINYECKHE U TPULIUKINYECKHE) apoMaTHye-
CKHM YTJICBOJIOPOJaM, BKJIIOUas, Hanpumep, (GeHu, HadTHI, aHTpaleHu U GeHaHTpaHuia. ApuibHble ¢par-
MEHTBI XOPOIIIO0 U3BECTHBI U ONMucaHbl, Hanpumep, B Lewis, R.J., ed., Hawley's Condensed Chemical Dictionary,
13™ Edition, John Wiley & Sons, Inc., New York (1997). B ogHOM BapHaHTe OCYIICCTBICHHS TepMuH "api”
03Ha4YaeT MOHOLMKINYECKHE W OHMLIMKINYECKHE apoMaTHUECKHE TPYNIbI, cogeprkamie 6-10 aToMoB yriaepoaa B
KOJIBLICBOW YacTh (Takue Kak (eHun wid HadTii, BKIoYas l-HadTtin u 2-HadTun). Hanmpumep, "Cg-, wmun
Cip-apun", wimn "Cg jpapun" otHocutcs kK ¢enmny u HapTuimy. Ecnm He ykazano unoe, "apun", "Cg¢- wmm
Cio-apun", "Cg.jpapmn" wim "apoMaTH4ecKUi OCTaTOK" MOXET OBITh HE3aMEUICHHBIM HJIM 3aMCELICHHBIM 1-5
rpymmnamy, npeanodytutensHo 1-3 rpymnamu, BeiOpanueivMu u3 -OH, -OCHj, -Cl, -F, -Br, -1, -CN, -NO,, -NH,,
-N(CH;)H, -N(CH;),, -CF;, -OCF;, -C(O)CHj;, -SCH;, -S(O)CH;, -S(O),CH;, -CH;, -CH,CH;, -COH u
-CO,CHs.

Hcnonb3yemslit B HaCTOSIIEM JOKYMEHTE TepMHH "OCH3MI" OTHOCHTCS K METHJIBHON rpymme, B KOTOPOM
OJMH M3 aTOMOB BOJOpOJa 3aMelleH (EHWIbHOW TPYIIOW, NMpHU 3TOM yKazaHHas (eHHIbHAs TpyNna MOXKET
ObITh HEOOsI3aTEIBHO 3aMelleHa 1-5 rpynmamu, npeanourutensHo 1-3 rpynnamu, OH, OCH,, Cl, F, Br, I, CN,
NO,, NH,, N(CH;)H, N(CHj;),, CF;, OCF;, C(=0)CHj;, SCH;, S(=0)CHj;, S(=0),CH;, CH;, CH,CH;, CO,H n
CO,CH;.

Vcnonp3yemsblil B HACTOSIIIEM JOKYMEHTE TEPMHH "TeTepouuki", "reTepourkini" Wi "TeTepourKinye-
ckas rpynma" o3HadaeT ctabuibHOE 3-, 4-, 5-; 6- WM 7-wWIeHHOE MOHOLMKINYecKoe Wwin S-, 6-, 7-, 8-, 9-, 10-,
11-, 12-, 13- unu 14-wieHHOE MONUIHUKINYECKOE (BKJIOYasl OUIHMKINYECKOE U TPHLUKIHYECKOE) TeTePOLUKIN-
YecKoe KOJIbLIO, KOTOPOE SIBISIETCS] HACBIIICHHBIM MJIM YaCTUYHO HEHACBHIIICHHBIM M KOTOPOE COJECPIKUT aTOMBbI
yraepoaa u 1, 2, 3 wiu 4 rerepoaroma, He3aBUCHMO BBIOpPaHHBIX U3 rpynnsl, coctodmei u3 N, O u S; u BKIIIO-
yaroree Jo0YIo MONUIUKINYECKYIO TPy, B KOTOPOH 11000€ M3 BBIIICYKAa3aHHBIX T€TEePOIMKINUECKUX KOJell
KOHJICHCHPOBAHO C KapOOLMKINYECKUM WIH apWIIbHBIM (Harnpumep, OEH30JIbHBIM) KOJIBIIOM. TO ecTh, TepMUH
"reteporii”, "reTepoluKIua" MIM "TeTepolMKIMUYecKkas rpynna’ BKIOYaeT HeapoMaTH4eCKHe KOJbIIEBbIE
CHCTEMBI, TaKue KaK FeTepOLMKIOANKHI M TeTePOLMKIOATKEeHI. ['eTepoaToMbl a30Ta U cepbl HeoOs3aTeIbHO
MOryT 6bITh OKHCNEHBI (T.e. NO u S(O),, rae p pasno 0, 1 unu 2). AToM a30Ta MOKET OBITh 3aMEILCHHBIM MJIH
He3amenieHHbIM (T.e. N mwu NR, rne R npencrasnser co6oit H uam npyroit 3aMecTuTenp, €Ciy OH OMpe/esicH).
I'eTeporuxiInueckoe KOJIbIIO MOXKET ObITh MPUCOEANHEHO K €ro OOKOBOM rpymmne npu 11000M rerepoaToMe Ml
aToMe YIJepoja, YTo B pe3yJbTaTe MPHBOAUT K cTaOMIBHOM CTpYKType. I'eTeponmkinyeckue Kojbla, ONucaH-
HBIC B HACTOSIIEM JOKYMEHTE, MOTYT ObITh 3aMEIICHBI [0 aTOMY YIJIEpO/a WM MO aTOMY a30Ta, €CIIH MOJy4eH-
HOE B pe3yJIbTaTe COCAMHEHHE SBIACTCS CTaOMIBHBIM. A30T B reTepouukie HeoOs3aTeIbHO MOXKET ObITh KBa-
TepHHU30BaH. [IpeanoyruTensHo, 4TO KOraa odiiee KoysuuecTBO aroMoB S U O B reTepoLUKiIe MpeBbIIIacT 1,
TOTJIa 3TH TE€TEPOATOMBI HE SIBJIAIOTCS CMEXHBIMH 110 OTHOLIEHHUIO APYT K Apyry. [IpeanournrensHo, 4ToObI 00-
niee kosn4yecTBo aToMoB S U O B retepouuiiie He npesbimano 1. IlpuMeps! reteporukinia BKIOYAOT, HO 6€3
OTpaHHYEHUs, a3€THAMHWI, MMUIECPa3HHWII, TTHIEPUIUHII, MTHIIEPUAOHWI, THIIEPOHWII, TTHPAHHII, MOP(OIHHHIII,
TeTparuapoPpypaHui, TETParuApOU30OXUHOINHMUI, TETParuapodUHONUH, MOpQOIMHMA, AUrHaApodypo[2,3-
b]retparuapodypas.

Hcnonp3yemslit B HaCTOSAMIEM AOKYMEHTE TEPMHUH "OMIMKIHMYECKHI reTeporukn" uiaM "OUIMKINYecKas
reTepoIMKIINYecKas rpymnmna’ o3HayaeT cTabUIbHYIO 9- wiu 10-4JICHHYIO0 TeTEePOIHMKINYECKYIO KOJBIEBYIO CHC-
TeMY, KOTOpasi COAEPKHUT JiBa KOHICHCHPOBAHHBIX KOJIBI[A U COCTOMT M3 aTOMOB yrieposa u 1, 2, 3 unu 4 rere-
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POaTOMOB, HE3aBUCUMO BBIOPaHHBIX U3 rpymnnsl, cocrosmeit u3 N, O u S. U3 AByX KOHIEHCUPOBAHHBIX KOJECII
OJTHO KOJIBIIO MPEACTAaBIACT cO00it S- UM 6-4IeHHOE MOHOIMKIUYECKOE apOMaTHUECKOE KONBIIO, COACpIKaIIee
S-4JICHHOE TeTepOapUIbHOE KOJBIIO, 6-UICHHOE TeTePOapUIILHOE KOJBIO WM OCH30-KOIbIIO, KaXI0€ U3 KOTO-
PBIX KOHJICHCUPOBAHO CO BTOPHIM KOJBIIOM. BTOpoe KONBIO mpencTaBiseT coboil S- uau 6-4JICHHOC MOHOIIMK-
JIMYECKOE KOJIBII0, KOTOPOE SBJIAETCS HACHIIEHHBIM, YACTUYHO HEHACHIIICHHBIM UITH HEHACHIIIEHHBIM, U COACP-
KUT S-UJCHHBIA TETCPOIUKI, 6-UICHHBIH TETCPOIUKIT MU KapOOUMKI (NMPU YCIOBUM, YTO MEPBOC KOJBIO HE
NpeacTaBiIsieT co00H OEH30, KOraa BTOPOE KOJIbLIO NPEACTABIAET cO00H kapOOUUKI).

Bunuknuieckas reTeponUKIMYecKas rpymnmna MOxXeT ObITh MPUCOEAMHEHA K ero O0KOBOil rpymme ¢ IoMo-
HIBI0 JI0OOT0 reTepoaroMa UM aroMa YIepoaa, YTO B Pe3yabTaTe MPUBOTUT K CTAOUIBHOU cTpykType. Onu-
CaHHAs B HACTOAILEM JOKYMEHTE OUIUKIMYCCKAS TETCPOUKIMYCCKAs TPYIIa MOXKET OBITh 3aMEIICHA M0 aTOMY
yriaepoaa WM 10 aToMy a30Ta, €CIIU MOJYYCHHOE B PE3yNbTaTe COSAMHCHUE ABIACTCA cTa0UIbHBIM. IIpeanou-
TUTEJIBHO, YTO KOTJa 00Iee KOIU4ecTBO aToMOB S ¥ O B reTEpONMKIIC MPEBHIAET |, 3TH reTepoaroMsl HE SIB-
JIAIOTCS CMEXHBIMU MO OTHOIICHUIO APYT K Apyry. [IpennoyturensHo, 4To0k 001Ice KOTHUECTBO aTOMOB S 1 O
B reTepouukiae He mpeBbimano 1. IlpuMepaMu GUIMKITHYECKOI e TepONMKIUYECKOM TPYMITBI ABIAIOTCS, HO 0€3
OTpaHUYCHUS, 1,2,3,4-TeTparuIpOXMHOTUHUI, 1,2,3,4-TeTparuApOU30XUHONUMHMI,  5,6,7,8-TeTparuapo-
XUHOJTUHU, 2,3-auruapobenzodypanui, xpoManun, 1,23 4-retparuapoxuHokcamuaua 4 1,23 4 Terparuapo-
XUHA30JTUHUIL.

MocTuKOBBIC KOJBIIA TAKXKE BKIIOHCHBI B OMPECICHUE TeTeponukia. MOCTHKOBOE KOJBIO 00pa3yeTcs,
KOT/1a OJTUH UJTH HECKOJBKO, MPEANOUTHTEIBHO OJUH-TPH, aTOMOB (T.¢. C, O, N unu S) CBA3BIBAIOT IBa HECMEXK-
HBIX aToMa yriaepoaa Wid a3oTa. IlpuMepbl MOCTHKOBBIX KOJEIl BKIIIOYAIOT, HO 0€3 OrpaHMYCHUS, OJUH aTOM
yriaeposaa, ABa aToMa Yriaepoja, OJUH aToM a30Ta, IBa aToMa a30Ta U Tpynny yriaepoa-a3oT. CIenyeT OTMETUTD,
YTO MOCTUKOBAs CBS3b BCETAa NpeoOpa3yeT MOHOIMKIMYECKOE KOJBIO B TPUIUKIMYECKOE koablo. Korma
KOJTBIIO COCAUHACTCA MOCTHKOBOM CBA3BIO, 3aMECTUTECIH, NIEPECUUCICHHBIC IS KOJIbIA, TAKKE MOTYT IPUCYTCT-
BOBATh B MOCTHKOBOH CBS3H.

Hcnmons3yeMblit B HACTOAIIEM JTOKYMEHTE TEPMUH "TeTepoapui’” 03HaYaeT CTaOUIBHBIC MOHOIIMKITUYCCKHE
U TOJIMIUKINYECKUE (BKITFOUAs OUIMKIHYECKUE M TPUIUKIUUECKUE) apOMATUYCCKUE YTICBOJIOPOIBI, KOTOPHIC
BKJTIOUAIOT 110 MCHBIICH MEpEe OJUH TeTEpOaTOM B TeTEPOIMKIIE, TAKOH KaKk aTOM CEphl, KUCIOPOaa UIH a30Ta.
I'eTepoapunpHble TPYMIBI BKIIOYAIOT, HO 0€3 OrpaHUYCHUS, MUPUAUI, TUPUMUIAUHUI, TUPA3UHUI, THUPUIA3H-
HUJI, TPUA3UHUI, PYPUI, XUHONWI, U30XUHOIWI, TUCHUT, UMUIA30TH, THA30IUII, UHIOIUI, IIUPPOUII, OKCA30-
U, 6eH30hypui, OEH30TUCHUI, OEH30TUA30IMI, U30KCA30JIUI, MTUPA30IUI, TPUAZOIUII, TCTPA3OIUI, HHIA30-
mun, 1,2 4-Tuaaua3onui, U30THA30IUI, MyPUHU, kKapOa3onun, OCH3UMUAA30IUI, HHIOJUHUI, OCH30MOKCOIa-
HUJT ¥ OEH30JMOKCAH. | eTepoapUIbHbIe TPYIIBI ABISIOTCA 3aMCIICHHBIMU UM HE3aMCHICHHBIMU. ATOM a30Ta
SIBIISIETCA 3aMEIICHHBIM UM He3aMmelleHHBIM (T.€. N unu NR, rae R npeacrasisier coboit H unu apyroit 3amec-
TUTEJIb, CCITH OH OMpeneNicH). I eTepoaToMbl a30Ta U cepbl MOTYT OBITh HEOOS3aTEIBHO OKUCIEHHI (T.¢. N—>O u
S(O),, rae p pasro 0, 1 unu 2).

Ilpumepsl reTepoapuna BKIIOYAIOT, HO 0€3 OTPaHUYCHUS, AKPUAMHUI, A30UUHWI, OCH3UMUIA30IIUI,
OoeHzodbypanun, OcH3oTHODYpaHUI, OEH30THUOPCHUT, OCH30KCA30NUI, OCH30KCA30JUHUI, OCH3TUAZOIMI,
OCH3TpUA30IUA, OCH3TETPa30NIUN, OCH3U30KCA30IUI, OCH3U30THA30IMI, OCH3MMUIAZOMMHUI, KapOazoJIu,
4aH-xap6azonui, kapOONMHWI, XPOMAHWI, XPOMCHUJI, IMHHOJIMHMI, AekaruapoxuHomuaun, 2H,6H-1,52-
JIMTHA3MHUI, QypaHui, GypazaHuil, UMUIA30IMIMHII, UMHIA30IMHUI, uMuaa3onua, 1H-unnazonun, numunaso-
JIOTMTUPUIUHUI, MHIOACHU, UHIOTUHUI, UHAOMU3UHIWI, UHA0MUA, 3H-UHI0IMA, u3aTUHOUT, H300€H30ypaHUI,
U30XPOMAHUJ, U3OUHIA3OIUII, U30OUHAONUHII, U30UHIONUI, U3OXUHOIUHUNI, U30THA30JIUN, U30TUA3OJIOMUPH-
JUHUI, U30KCA30JIUII, U30KCA30JONUPUIUHII, METUICHIUOKCU(DECHUT, HAPTUPUIUHUI, OKTAaTUAPOU3OXUHOTH-
Hua, oxcaauazoaun, 1,2 3-oxcaguazonua, 1,2 4-oxcaguazomua, 1,2 5-oxcaauazonun, 1,3,4-oxcaauazoiu,
OKCa30JIMIUHUII, OKCA30THI, OKCA30JIOMUPUIUHII, OKCA30TU TUHUITICPUMUIMHUI, OKCUHTOIUI, MTHPUMHUTUHUT,
(eHaHTpUAMHWI, (EeHAHTPONUHMI, (eHa3nHUT, HEHOTHA3UHMWI, (eHOKCcaTHAHUI, (EeHOKCAa3UHMIT, (TaTa3uHuI,
NTCPUIUHUI, TYPUHUI, NUPA3UHUI, MUPA3ONUIUHUI, MHUPAZOJUHUI, NHUPA3OJOMUPUAUHUI, MHPA3OJIUI,
NMUPUIA3MHUN, THPUTOOKCA3OIUI, NUPUIOUMHUAAZOIUI, NUPUIOTHAZOIWI, NUPUAMHWI, MUPUMUJAUHUI,
NUPPONUAMHUN, THPPOIUHUI, 2-MUPPOTUIOHUN, 2H-MUppOTUI, NUPPOIUI, XUHA3ONMUHUI, XUHOJUHUI,
4H-XMHOIU3UHUII, XMHOKCATUHUII, XUHYKIUIUHUI, TETPA30IUI, TeTparuapodypaHus, TeTparuapou30XuHOIH-

HUJI, TETPATUAPOXUHOIMHUI, 6H-1,2, S-THagua3uHu, 1,2,3-THaaqua3onu, 1,2,4-THaqua3onui,
1,2,5-tuanuazomun, 1,3,4-tuanua3zonun, THAHTPECHWI, THA30IUI, TUCHI, THA30JOMUPUIUHUI, TUCHOTUAZOIII,
TUCHOOKCA30JMJ,  THCHOMMHUAA3OIWI,  THO(DEHWN,  TPUA3ZUHUI, 1,2,3-Tpuazonun, 1,2,4-tpuazonui,

1,2,5-tpuazomnumn, 1,3,4-Tpua3onui U KCAaHTCHUII.

ITpumepsr 5-10-uneHHOTO reTEepoapuia BKIKOUYAIOT, HO 0¢3 OrpaHUYCHUS, TUPUIAUHIIL, QYPaHUI, TUCHUI,
MUPA30JIUI, UMUAA30TUI, UMUIA30IUAUHUI, UHIOIMI, TETPA30JIUI, U30KCA30IUI, OKCA30IHI, OKCATUA30IMII,
OKCA30JUIUHUII, THAAUA3UHWI, THAAUA30AMI, THA30IWI, TPUA3UHWI, TPUA3OJIUI, OCH3IUMMIA3OJIMUI,
1 H-unnazomun, 6eH3odypanun, 6eH30THODYpaHUT, OCH3TETPA3ONWII, OCH30TPHA30IHI, OCH3U30KCA30IUI, OCH-
30KCA30JUJI, OKCHUHIOJUN, OCH30KCA30JUHUI, OCH3THA30JIUN, OCH3M30THA30IMI, M3ATUHOWI, H3OXUHOJIUHUI,
OKTaruIpOU30XUHOTHHUI, H30KCA3OJIONUPU IUHII, XUHAZOIMHUI, XUHOTUHUI, U30TUA30TONUPPUTUMHUT, THA30-
JIOTTUPUTUHUI, OKCA3OJOMUPUAMHUI, UMUIAZOJOTUPUIMHUI U TUPA3OJTOMUPUTUHUIL.

IIpumeps! 5-6-4IEHHBIX TeTEPOIUKIIOB BKIIOYAIOT, HO 0€3 OrpaHUYCHUA, TUPUAUHUI, QYpaHUT, THCHUT,
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MHPPOJIHI, TUPA30IHI, TUPA3HHIII, UMHIA30JIHII, MMAAA30IMANHIII, HHAOIHI, TETPA30JINII, H30KCA30JINII, OKCa-
30JIMJT, OKCAIMa30JIMJI, OKCA30IMANHMII, THAAHA3HHIII, THAJAWA30JIMII, THA30JIMI, TPHa3HHII U TpUa3oui. B He-
KOTOPBIX BapHaHTaX OCYILECTBICHHS IreTepoapyi BeIOpaH U3 OEH3THA30IMIIa, MMHIA30JITUPHIMHIIA, THPPOJIO-
MUPHIMHIIA, XMHOJIMHHUIIA U UH]OJIUIIA.

Ecin He yka3zaHO uHOe, "KapOOUMKIMI" MIM "TeTepOLMKIHI" BKIIOYAET OJHO-TPH JIOTOJHHUTEIBHBIX
KOJIblIa, KOHJICHCUPOBAHHBIX C KAPOOLMKIMYECKUM KOJIBIIOM HIIM I'€TEPOLUKINYECKHM KOJBLIOM (TaKHUM Kak,
HalpUMep, apUIbHBIE, IIUKII0AJKWIbHbBIE, FeTepOapHiIbHbIE MM LIMKIIOTeTePOAIKUIBHEIE KOJIbLIA), HAPUMED
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U MOXeT OBITh HEOOs3aTEIFHO 3aMeIlleH Yepe3 JOCTYIHbIE aTOMBI yIilepoa Uil a3oTa (TAe 3TO NPUMEHH-
Mo) 1, 2 unm 3 rpynnaMu, BEIOPaHHBIMH M3 BOJOPOA, TaJOI€HO, raloreHalIkuia, alkuia, rajJoreHalkuia, ai-
KOKCH, raJIOr€HaJIKOKCH, aJIKeHHUJIa, TPUGHTOPMETHIIA, TPUPTOPMETOKCH, ATKHHUIIA, LHMKIOATIKHIAJIKIIIA, LIUKIIO-
reTepoaskuia, IUKIOreTepOaNKMIaikuia, apwia, TeTepoapuiia, apuilajkuia, apuIOKCH, apHJIOKCHAIIKWIIA,
apWIIAJIKOKCH, aJIKOKCHKapOOHHJIA, apuiIKapOOHWIIA, apHIaJKeHW/IA, aMUHOKapOOHMIApHia, apuiITHO, apui-
cynb(UHMIA, apuia3o, reTepoapuiIalKuia, reTepoapuIalikeHWIa, reTepoapuireTepoapuia, reTepoapuiIoKcH,
THJPOKCH, HUTPO, LIHAHO, THOJA, AJKWITHO, apUITHO, F€TePOapUITHO, apUITHOANKMIIA, aIKOKCHAPUIITHO, aj-
KHJIKapOOHUIIa, apHIIKapOOHMIA, alKUJIaMMHOKapOOHMIIA, apHuIaMUHOKapOOHHUIA, aJIKOKCHKapOOHMIA, aMHHO-
KapOOHHUIA, aNKUIKapOOHWIIOKCH, apHJIKapOOHHIOKCH, alJKUIKapOOHHIAMUHO, apUIKapOOHHJIAMHHO, apuil-
cynp(QHUHUIA, apUICYTbOUHIIANKWIA, apHUICYTbGOHUIAMUHO U apuiICcyb(GoHaMHHOKapOOHIIIA, W/HIIH JII0OO0TO
U3 aJKHIBHBIX 3aMECTUTENICH, U3JI0KEHHBIX B HACTOSIIIEM JOKYMEHTE.

Koraa mo6bie U3 TepMHHOB aJIKWJI, aTKEHWIT, aTKHUHII, [TUKJIOATIKIII, KapOOLIMKIINII, TeTePOLMKIUI, apuil |
reTepoapuil UCMOIb3YIOTCS KaK YacTh APYrOi I'PYMIbI, YUCJIO aTOMOB yIJIepoAa U YJICHOB KOJblLa SBJISETCS Ta-
KMM JKe, Kak OIpeAesieH0 B caMHMX TepMHMHaxX. Hampumep, ankokcH, TraJOr€HaJKOKCH, AalKHIaMHHO,
rajJoreHaj KWI, THAPOKCHAIKHIII, aMHUHOAJKHIII, TaJTOI€HAIKOKCH, aJJKOKCHAJIKOKCH, TaJOreHaJKHIaMHHO, alKOK-
CHAJIKMJIAMHHO, TJIOT€HANIKOKCHAIKHIAMHUHO, aJIKHITHO H T.II., KaX/IbIH, HE3aBUCHMO COJEPKUT YHUCIIO AaTOMOB
yriepoja, KOTOpoe sBISAIOTCS TAKMMU ke, KaK ONpeesIeHo s TepMUHa "ankua'", Takoe kak 1-4 aToma yruepo-
na, 1-6 atomoB yrinepona, 1-10 atoMoB yriaeposaa U T.1. AHAJOIMYHO, KaX/bli LIUKIOAJIKOKCH, FeTepOLMKIIN-
JIOKCH, LMKJIOANIKHIAMHHO, IeTePOLMKINIAMUHO, apajKWIAMHUHO, apyUJIaMHHO, apUIIOKCH, apalKUIOKCH, rere-
POapUIIOKCH, FETEPOAPUIATKUIOKCH U T.I. HE3aBUCHUMO COJEPXKUT YJIEHBI KOJbLA, KOTOPHIE SBIAIOTCS TaKUMHU
K€, KaK OIpeNesieHO i TEPMUHOB 'umkioankwi", "rerepouuknun”, "apun" u "rerepoapun", Takux Kak
3-6-uneHHBIN, 4-7-4eHHbIN, 6-10-4IeHHBINA, 5-10-4IeHHBIN, S5- WU 6-TH YJICHHBIA H T.]I.

B cooTBeTCTBMM ¢ KOHBEHIMEH, UCIOIB3yEMOI B TaHHOIT 00nacTH, CBA3b, yKa3bIBAOLIAs Ha XKHUPHYIO JIH-

HUIO, TaKyl Kak A\ UCTIONIb3yeMast B CTPYKTYPHBIX ()OpMyJiax B HACTOSILEM JIOKYMEHTE, H300paXkacT CBS3b,

KOTOpasl SIBJISETCA TOUKOH NPUCOETMHEH S (hparMeHTa UM 3aMECTHTENS K CTPYKTYPE Aapa MM OCHOBHOM LIETIH.
B cooTBeTcTBMM C KOHBEHIMEH, MCHOJIb3yeMOH B JAaHHOH OOJIaCTH, BOJHUCTAsl WM M3OTHYTas CBSA3b B

2

CTPYKTYpHO# (opMyIe, Takas Kak x')\y" HCTIONB3YeTCa A7 0603HAYEHH CTEPEOTeHHOr0 LEHTPa aToMa yrile-

poxaa, Kk Kotopomy npucoenuHens! X', Y' u Z', u npeaHazHayeHa AU IpeJcTaBIeHHS 000MX SHAHTHOMEPOB B

onHoit ¢urype. To ecTh cTpykTypHas GopMyia ¢ TakoH Kak BOJHHUCTOH CBs3bI0 0003HAYaeT KaXKIBIH M3 SHAH-

S

THOMEPOB B OTAEIBHOCTH, TAKUX KaK X'/LY' um X" Y. a take uX panemuyeckyro cMech. Koraa BonHo06pas-

Hasl WIM U30THYTas CBSA3b NPUCOEIUHEHAa K (parMeHTy ¢ IBOWHHON cBsa3bio (Takoil kak C=C mnmu C=N), oHa

BKJIIOYAET LMC- WM TpaHc- (Wi E- u Z-) reomeTpryeckue H30Mephbl MM X CMECh.

B HacrosmeM NOKyMeHTE CledyeT NMOHMMAaTh, YTO €CJIM KapOOLUMKIMYECKHH MIM IeTEPOLMKINYCCKHH
(hparMeHT CBsI3aH WM MHBIM 00pa3oM NPUCOCAMHEH K 00O3HAa4EHHOMY CyOCTpaTy depe3 pa3iH4YHbIC aTOMBI
KoJIbIa 6e3 0003HaYeHUsI KOHKPETHOI TOUKH NPUCOEIUHEHUS, TO MPEAIoIaraloTcs Bce BO3MOXKHbIE TOUKH, OyIb
TO 4epe3 aToM yriepoja Uii, HanpuMmep, TPeXBaJICHTHbIH aToM azoTta. Hanpumep, tepmuH "nupuann" o3Hayaer
2-, 3-unu 4-nupuAnIL, TEpMUH "THEHWI" O3HaYaeT 2- WK 3-THEeHWI U T.[I.

Ecnu nokaszaHo, 4To CBS3b C 3aMECTHTEJIEM IIEPECEKAET CBSI3b, COCIMHSIIONIYIO JIBa aTOMa B KOJIbLE, TO Ta-
KOH 3aMECTHUTENb MOXXET OBITh CBS3aH C JIIOOBIM aTOMOM B KoJjblie. Ecin 3amecturens yka3aH 0e3 yka3aHuUS
aToMa, TMOCPEJACTBOM KOTOPOTO TaKoW 3aMECTHTEsb CBS3bIBAETCS C OCTalbHOM YacThiO COEIMHEHHs JAaHHOM
(hopMyJBl, TO TaKOH 3aMECTUTENh MOXXET OBITh CBS3aH MOCPEICTBOM JIIOOOr0 aToMa B JaHHOM 3aMECTHTElE.
Kom06uHanuu 3amecTuTenedl W/MIM NEPEMEHHBIX SIBISIOTCSA AONMYCTHMBIMHU, TOJBKO €CIM Takue KOMOHWHALUH
HPUBOAST K MOJYYECHHIO CTAOMIBHBIX COCJUHEHHH.

Cneunanuct B JaHHOW 00/1aCTH MOMMET, YTO 3aMECTHTENIN U ApyrHe (hparMeHThl COeIMHEHHH 10 HAaCTOs-
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IeMY M300pPETEHHIO JOJDKHBI ObITH BBIOPAHBI IJIS1 TOTO, YTOOBI 00ECTIEYNTh COEAMHEHUE, KOTOPOE SBJISIETCS J10C-
TaTOYHO CTaOMIBHBIM, YTOOBI 0OecneyuTh (hapMalleBTHYECKH MOJIE3HOE COeIMHEHHE, KOTOPOE MOXET OBITh CO-
CTaBJIEHO B NPHEMJIEMO CTaOMIBHYIO (hapMaLeBTHYECKYI0 KOMITO3ULHI0. COeTMHEH S 110 HACTOSILEMY H300pe-
TEHHIO, KOTOpbIE 00JIaal0T TaKOH CTaOMJIBHOCTBIO, pacCMaTpHUBAIOTCA Kak IMOANAAalolMe MoJ oObeM HacTos-
IIETO U300pETEHHSI.

TepmuH "MPOTUBOHOH" HCIIOJIB3YETCA I OTOOPaXKEHUS OTPHULIATEIBHO 3apsXKEHHBIX BEIECTB, TAKUX KaK
xJopu, OpoMua, TMOPOKCHN, aleTaT U cyiabdaT. TepMuH "HOH MeTauia" OTHOCHUTCS K MOHAM ILEIOYHBIX Me-
TaJUIOB, TAKUX KaK HATPUH, Kaaui UM JUTHHA, U HOHAM LIEJOUYHO3EMENbHBIX METAJUIOB, TAKUX KaK MarHui u
KaJIbLHH, a TAK)KE LUHK U aJTIOMUHMIA.

Kax yka3zaHo B HacTosinieMm JOKYMEHTE, TEpMHH "3aMelEHHbIH" O3HauaeT, 4To 110 MEHbUIEH Mepe OJuH
aToM BoAopoJa (MPHUCOCANHEHHBII K aTOMY yIjlepoJa MM TeTepoaToMy) 3aMeHEH HeBOJOPOJHOM IpyInoi npH
YCIOBHH, YTO COXPAHACTCS HOpMaJbHasi BAJICHTHOCTb M YTO 3TO 3aMEILCHUE B pe3ysbTaTe NPUBOAMUT K 00pa3o-
BaHUIO CTaOWJILHOTO coefnHeHHs. Korma 3aMecTuTens npeacraBiseT coboit okco (T.e. =0), Toraa Ha aToMe 3a-
Memalorcest 2 atoma Bopopoaa. OKco-3aMeCTHTENIM HE NPHCYTCTBYIOT B apoMaTHdeckux (parmenrax. Korga
yKa3aHO, YTO KOJIbLIEBask CUCTEMa (HarpuMep, KapOoLMKINYecKash WIIM TeTePOLMKINYECcKas) IBISEeTCS 3aMelleH-
HOW KapOOHWJIBHOW TPYIONH WIM IBOMHON CBSA3bIO, IPEAINIONAraeTcs, YTo KapOOHMIbHAS IPyINa WM JBOHHAS
CBSI3b SIBISETCA YacThbIO (T.€. B MpeJeiax) 3Toro kojpua. Koblesbsle JBOHHbBIE CBSI3H B KOHTEKCTE HACTOSILETO
JOKyMEHTa INPEICTaBISAIOT CO00H ABOIHBIE CBA3M, KOTOpBIE 00pPa3ylOTCST MEXKAY ABYMs COCEIHMMH aTOMaMH
konbueBoi rpymnmnsl (Hampumep, C=C, C=N wiu N=N). TepMuH "3aMelIeHHbINA" MO OTHOIICHHUIO K aJTKUITY, I[UK-
JIOAJKMITY, FeTEPOAKIIY, IMKIOreTePOANIKUITY, aJIKUIICHY, apUITy, apHIIAJIKIITY, FeTepOapuily, reTepoapuiIaIki-
1y, KapOOLIMKJIMIIY Y TETEPOLMKIIMILY O3HAYACT aJIKWJI, LIMKJIOAIKHII, TETEPOAIKHII, LINKJIOTCTEPOAIKHII, alKHIICH,
apwiI, apUIAJIKKUI, FETepoapHil, FeTepOAPHIIANIKII, KapOOLMKINI ¥ IFeTEPOLMKIINII, COOTBETCTBCHHO, B KOTOPBIX
OJIMH MJIM HECKOJIBKO aTOMOB BOJI0pO/ia, KOTOPBIC NPUCOEIMHCHBI JINOO K yriepoay, JIMOo K rerepoaTomy, Kax-
JbIi, He3aBUCHMO 3aMCELICHB! OJJHUM MJIM HECKOJIBKHMH HEBOJOPOIHBIMH 3aMECTHTEIISIMH.

B cnyuasix, rae nprcyTCTBYIOT aTOMBI a30Ta (HalpuMep, aMHHbI) B COCAMHEHHUSX M0 HacTosALIEeMy H300pe-
TEHHUI0, OHH MOTYT OBITh MpeBpalleHbl B N-oKCHABl 00paboTKOH OKHCISAIONIUM BellecTBOM (HanpuMep, mCPBA
W/WIIM TIepOKCHIaMM BOAOpOJA) Ul MOJY4YCHUS APYTHMX COCAMHEHWH Mo HacTosieMy H300peTeHuro. Takum
00pa3oM, paccMaTpHBAIOTCS YKa3aHHBIE U 3asBJICHHbIE aTOMBI a30Ta, OXBAaThIBAIOIME KaK YKAa3aHHBIH a30T, Tak
u ero npousBoaHoe N-okcug (N—O).

Koraa nmo6as nepeMeHHast BcTpeyaeTcs: 6osiee 0JTHOro pasa B JII000# cocTaBistolel win popmyse coeru-
HEeHHs, ee OINpelesIeHHe B KaXJIOM ClIy4ae He 3aBHCHT OT €€ OINMpeleseHHs B KaXIOM Ipyrom ciydae. Takum
00pa3oM, HalpuMep, €ClId rpyIna, Kak mokasaHo, 3ameieHa 0, 1, 2 wiu 3 R rpynnmamu, To ykazaHHas rpyrmnmna
MOXET ObITh HE3aMEIICHHOH, Koraa oHa 3aMenieHa 0 R rpynmoii win moxet ObITh 3ameneHa R rpynmamu yuc-
JIOM JI0 TpeX, U B KaXJO0M ciiydae R HezaBHcuMO BbIOpaH U3 onpeaeneHus s R.

Kpome Toro, koMOMHAIMM 3aMeCTUTENEN U/UIH MEPEMEHHBIX JOMYCTUMBI, TONBKO €CIIM Takue KOMOWHa-
MM TIPUBOJST K 00pa30BaHUIO CTAOMIBHBIX COCIHHEHHUH.

Hcnonb3yemblil B HACTOSNIEM TOKYMEHTE TCPMHH "TayToMep' OTHOCHTCS K Jr000MY M3 JIBYX MM Oojee
H30MCPOB COCJIMHCHHMS, KOTOPBIC CYLICCTBYIOT BMECTE B PABHOBCCHH U JICTKO B3aHMO3aMCHSIOTCS IIOCPEICTBOM
MHTpalMy aToMa WM IPYNIbl B NMpeaeaax MoieKynbsl. Hampumep, cnennanict B TaHHOH 00JIaCTH JIETKO IMOH-
MeET, 4TO0 1,2,3-TpHa3oi CymecTByeT B IBYX TayTOMEPHBIX (hopMax, Kak ONMpPECSICHO BBIMIC:

N _N
[ N [\ NH
N N
H
1H-1,2,3-tpuazon ~ 2H-1,2,3-tpuazon

TaxuM 00pa3oM, JaHHOE PAaCKpPBITHE NMPEeJHA3HAUYEHO U1 OXBaTa BCEX BO3MOXKHBIX TayTOMEPOB, JaXe KO-
ra CTpyKTypa OTpa)kaeT TOJIbKO OIUH U3 HHX.

®paza "PapmanieBTHUECKH TPHEMIIEMBII" HCIIONB3YETCs B HACTOSAIIEM TOKYMEHTE st 0003HAUEHHs TAKHUX
COEMHEHHH, MaTepHaIoB, KOMIO3ULUI H/MIH JIEKapCTBEHHBIX (OPM, KOTOphIE B paMKkax 0OOCHOBaHHOIO Me-
JUIIMHCKOTO 3aKITIOYEHHs NMPHEMJIEMBI JUIsl UCIIOJIB30BAHMS B KOHTAKTE C TKaHSIMM YeJIOBEKa M JKMBOTHBIX 0e3
YpE3MEPHOH TOKCHYHOCTH, Pa3Ipa)KCHHs, allIePrHUCCKON peakMy W/UIH APYTroi MpoOIeMbl HIIM OCIO0XHECHUS,
COM3MEPUMOT0 C pa3yMHBIM COOTHOLICHHEM I10JIb3a/PHCK.

CoequHEHHs 110 HACTOSIEMY U300PETEHHUIO MOT'YT IIPUCYTCTBOBATh B BUJIE COJICH, KOTOPHIC TAKXKE BXOST
B 00beM HacToslero uszoOpereHus. dapMaleBTHUECKH MpPUEMIICMBIC COMM SBISIOTCA NPEINOYTUTEIBHBIMU.
Hcnonb3yemblil B HACTOSIEM JOKYMEHTE TEPMHUH "(papManeBTHYECKH PUEMIIEMBIC COJIH" OTHOCUTCS K NPOU3-
BOJHBIM PacKpBIThIX COCIMHCHMH, IIc MCXOIHOC COCJAMHEHHE MOAM(PHUUHUPYIOT IyTEM IOJY4YECHHUS! UX KHCIIBIX
WJIM OCHOBHBIX coJiei. PapMalieBTHUECKH MPUEMIIEMBIC COJIH ITO HACTOSLIEMY H300PETCHHIO MOTYT OBITh CHHTC-
3MPOBAHBI U3 UCXOJHOTO COEAMHEHHS, KOTOPOE COAEPKHUT OCHOBHYIO MIIM KHCJIOTHYIO IpYIINY, C HOMOLIBIO 00-
IIEIPUHATHIX XMMHUYECKHX METOIMK. Kak npaBHIIO, TAKHE COJIM MOTYT OBbITh MOMYUYEHbI yTEM peaKkLUuH cBOOO-
HBIX KHUCJIOTHBIX UM OCHOBHBIX (DOPM 3THUX COCIMHEHHUH CO CTEXHMOMETPHUCCKUM KOJIHYECTBOM COOTBETCTBYIO-
LIIEr0 OCHOBaHMS MJIM KHCIOTHI B BOJE MM B OPraHMUECKOM PAaCTBOPUTEINE, UITM UX CMECH; OOBIYHO MPEeNNOYTH-
TEJILHOW SBIIIETCS HEBOJHAs Cpela, Takas Kak MpocTod 3¢up, ITUIALETaT, 3TaHOJ, H30MPONAHOJ MIH aleTo-
HUTpHUI. [lepeueHp noaxoasIuX coieil copepkutes B Remington's Pharmaceutical Sciences, 18™ Edition, Mack
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Publishing Company, Easton, PA (1990), packpbiTHe KOTOPBIX BKIIOUEHO B HACTOAIIMI TOKYMEHT IIOCPEICTBOM
CCBUIKH.

Ecnu coenuueHus no HaCTOAMIEMY U300PETEHUIO UMEIOT, HAMPUMED, M0 MEHbIICH Mepe OJUH OCHOBHBIH
HEHTP, TO OHU MOTYT 00pa30BBIBATh KUCIOTHO-aAUTUBHBIC comu. OHU 00pa3yioTCs, HAMPUMED, ¢ CUIBHBIMU
HEOPraHUYEeCKUMH KUCIOTAMHU, TAKUMHU KaK MUHEPAJbHBIC KUCIOTHI, HANPUMEP CepHas KUCIIoTa, (hochopHas
KUCJIOTa UM TaIOT¢HBOJOPOAHAS KUCIOTA, ¢ OPTaHUYECKUMU KapOOHOBBIMU KHMCIOTAMH, TAKMMHU KaK ajKaH-
KapOOHOBBIC KMCIIOTHI, cojaepkaliue 1-4 aroma yriepona, HanpuMep YKCYCHas KUCIIOTA, KOTOPBIE SBISAIOTCS
HE3aMEICHHBIMU MJIM 3aMEIICHHBIMU, HAPUMED, FAJIOrCHOM, KaK XJIOPYKCYCHAs KUCIIOTA, TAKUE KaK HACBIIICH-
HBIC UM HEHACBHICHHBIE TUKAPOOHOBBIC KUCIOTHI, HAMPUMED HIABENEBast, MAJIOHOBAs, SHTAPHAS, MAICUHOBAS,
dbymapoBas, granesas uau TepedTaneBas KUCIOTA, TAKUE KAK TMAPOKCUKAPOOHOBBIC KUCIOTHI, HAMPUMED ac-
KOpOUHOBAS, TJIMKONIEBAs, MOJIOYHAS, S0J0YHAS, BUHHAS WM JUMOHHAS KUCIOTA, TAKUE KAK aMUHOKHUCIOTHI
(HampuMep, acrapardHOBast UM TIIYTAMUHOBASA KUCIOTA UM JTU3UH UM apTUHUH), WM OCH30MHAs KUCI0Ta U
C OpraHUYECKUMU CYIb()OHOBRIMU KucnoTaMu, TakuMU Kak (C;-C,)ankun, Uiy apuncyabHOHOBBIMU KUCIOTAMH,
KOTOPBIE SABIAIOTCA HE3AMCUICHHBIMM MM 3aMCIICHHBIMU, HAMPUMEP, TAJOTCHOM, HAMPUMEP METHII- WU
N-TOYOJCYIb(hoHOBas kuca0Ta. Takke, MpU KeJaHUU, MOTYT ObITH 00PA30BAHBI COOTBETCTBYIOMIUE KUCTIOTHO-
aJTUTUBHBIC COJIH, UMEIOIIUE AOTOJHUTEIBLHO NPUCYTCTBYIONIUI OCHOBHBIH 1eHTP. COCMHEHUA IO HACTOAIIE-
MY H300pETECHUIO, UMEIOIIUE 110 MEHBIEH Mepe oaHY KucnotHyio rpynny (xanpumep, COOH), MoryT Takxe
00pa30BBIBATL CONTU ¢ OCHOBaHUSAMU. ITOAXOAANIMMHU CONAMU ¢ OCHOBAHUAMHU SIBIISIIOTCS, HAMPUMED, COJTH Me-
TA/IOB, TAKME KAK CONHM IICTOYHBIX MM IIEIOYHO3EMEIBHBIX METAIIOB, HANPUMEP COJNM HATPUS, Kalusd WU
MarHus, UM COJIM ¢ aMMOHUEM HITH OPraHUYECKMM aMUHOM, TaKUe Kak MOP(HOIUH, THOMOP(ONUH, TUICPUTUH,
MUPPOIUIUH, MOHO-, U~ WU TPU-HUZIIUM ATKUTAMUHOM, HANPUMEP 3THI, TPET-OYTUI, TUITUI, TUU3OMPOIUII,
TPUATUI, TPUOYTUI WU TUMETUANPONUIAMUH, UIH MOHO-, JU- WIH TPUTHAPOKCH HUIIIUM ANKUIAMUHOM, Ha-
NpUMEP MOHO-, TU- UM TpUdTaHoIaMuH. KpoMe Toro, MOryt ObITh 00pa3oBaHbl COOTBETCTBYIONIME BHYTPEHHUE
comu. Takke BKITIOYECHBI COJM, KOTOPbIC HE NPUTOIHBI s (hapMalEeBTUIECKUX TPUMEHEHUMN, HO KOTOPBIE MOTYT
OBbITh UCMOJB30BAHBI, HATIPUMED, JUIS BBIACICHUA UM OUUCTKU CBOOOMHBIX coeauHeHuit gopmynsr (I) umu ux
(hapMaleBTHHECKH MPUEMIIEMBIX COJEH.

[Ipeanoururensubie comu coeaunenuit hopmynsl (1), KOTOpbIE COACP)AT OCHOBHYIO TPYIIY, BKIIOYAIOT
MOHOTHAPOXJIOPUJT, TUAPOCYIb(AT, METaAHCYAbGOHAT, hocdaTt, HUTPAT UM allCTaT.

[IpeanoururenbHpie coau coeaunenuit Gopmysnt (I), KOTOPBIE COACPKAT KUCIOTHYIO TPYNNY, BKIIOYAIOT
COJIM HATPHUSA, KaJus U MarHus U (hapManeBTUIECCKU TPUEMIIEMbIC OPraHUYECKUE AMUHBI.

Kpome toro, coequnenus gopmynsr (I) Moryr Haxoautscs B hopMax mponekapcts. Jlro6oe coeauHeHue,
KOTOpOE OYAET MpeoOpa30BaHO 1N VIVO € MOJIYUEHUEM OMOOrHYECKH aKTUBHOIO areHra (T.€. coeauneHue gop-
myas! (1)), mpencTaBasgeT coboit mpoaekapcTBO B mpeneiax o0beMa U CYIIHOCTU u300peTeHus. Pazmuunsle dop-
MBI MIPOJIEKAPCTB XOPOIIO U3BECTHBI B TaHHOM 061acT. JI1s MpUMEPOB TaKUX NPOU3BOIHBIX MPOJECKAPCTB CM.

a) Bundgaard, H., ed., Design of Prodrugs, Elsevier (1985) and Widder, K. et al., eds., Methods in
Enzymology, 112:309-396, Academic Press (1985);

b) Bundgaard, H., Chapter 5, "Design and Application of Prodrugs", A Textbook of Drug Design and
Development, p. 113-191, Krosgaard-Larsen, P. et al., eds., Harwood Academic Publishers (1991);

¢) Bundgaard, H., Adv. Drug Deliv. Rev., 8:1-38 (1992);

d) Bundgaard, H. et al., J. Pharm. Sci., 77:285 (1988);

e) Kakeya, N. et al., Chem. Pharm. Bull,, 32:692 (1984).

CoeAMHEHUS 10 HACTOSILEMY U300PETECHUIO, COIEpIKAIIME KapOOKCUTPYIITY, MOT'YT 00pa30BhIBATH (hHU3HO-
JIOTHYECKU THUAPOIU3YEMBIE CIIOKHBIC H(PUPHI, KOTOPhIC UCTONB3YIOTCS B KAUECTBE MPOJCKAPCTB, T.€. "mpoJe-
KapCTBEHHBIC CIOXHBIC dPUpbl", OYAYUM TUAPONUIYEMBIMU B OPraHU3Me ¢ 00pPa30BAHUEM COCTUHEHUIA MO Ha-
croseMy u3o0peTeHuio per se. Ilpumepsl HU3MOTOrHIECKH THAPOIUIYEMBIX CIIOKHBIX IGUPOB COCAUHEHHU 11O
HacTosmeMy u3obpereHuto BrmovarT (C-Ce)amxun, (C;-Cq)anxunben3un, 4-MeTOKCUOCH3UI, UHAAHUT, PTa-
i, MeTokcuMeTull, CgankaHounokcu-C¢aIkun (HanpuMmep, alleTOKCUMETHII, TUBANTOUIOKCUMETH WU NPO-
nuoHunokcuMetun), (C,-Cq)ankokcuxapooHunokcu(C-Cq)ankua (Hanpumep, METOKCUKapOOHUITOKCUMETHUIT UITH
ITOKCUKAPOOHUTIOKCUMETUIT, TIMIUIOKCUMETUIT, (PEHUNTTUIUIOKCUMETHIT, (5-MeTUI-2-0KC0-1,3-110oKcoaeH-4-
WI)METHI) U APYTHE XOPOIIO U3BECTHBIC (HDUBUONOTMYECKH THUAPOIU3YEMBIC CIIOXKHBIC d(UPHI, MPUMEHSIEMBIE,
HanmpuMep, B 001aCTAX, CBA3AHHBIX ¢ MEHUIULTHHOM U nedanocnoputioM. Takue caoxHbie IGUPBI MOTYT GBITH
MOJYYEHB! ¢ MOMOIIBIO OOIIETIPUHATHIX METOIUK, U3BECTHBIX B JAaHHON 00aacT. "CrnoxHbie 3UpHI mpoe-
KapCTB" MOTYT OBITH MOJAYUEHBI MYTEM peakiuu (parMeHTa KapOOHOBON KUCIOTHI COCTUHEHUIA MO HACTOSAMIEMY
U300PETCHUIO C ANKUIBHBIM MM APUILHBIM CIIUPTOM, FaJOr¢HU0OM UM CYIb(OHATOM, UCIOIB3YS METOIUKH,
U3BECTHBIC CIEIUATUCTAM B 1aHHON 06mactu. Takue clioxHbIe 3(UPBI MOTYT OBITH MONYYEHB! OOIIECIPUHATHIMU
METOaMHU, U3BECTHBIMU B JaHHOM 00OnacTu.

ITonyueHue mpojekapcTB XOPOIIO M3BECTHO B TaHHOH oOmacTu M onucaHo, HarmpuMmep, B King, F.D.; ed.,
Medicinal Chemistry: Principles and Practice, The Royal Society of Chemistry, Cambridge, UK (1994);
Testa, B. et al., Hydrolysis in Drug and Prodrug Metabolism. Chemistry, Biochemistry and Enzymology, VCHA
and Wiley-VCH, Zurich, Switzerland (2003); Wermuth, C.G., ed., The Practice of Medicinal Chemistry, Aca-
demic Press, San Diego, CA (1999); Rautio, J. et al., Nature Review Drug Discovery, 17, 559-587 (2018).

Hacrosee u300peTeHue MpeHa3HaAueHO A1 BKIIOUEHUS BCEX M30TOMOB aTOMOB, BCTPEUAIOIUXCS B CO-
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€/IMHEHUAX 110 HACTOAIIEMY H300peTeHHUIO. M30TONBI BKIIOYAIOT TAKUE AaTOMBI, KOTOPhIE UMEIOT OJMHAKOBBIH
aTOMHBIA HOMEp, HO pa3NUyHbIE MaccoBble yMcna. B kauecTBe obmiero nmpumepa U 6e3 OrpaHUuEHUN M30TOIEI
BOJOPO/a BKIIOYAIOT ACHTEpHH M TPUTHH. SIIpo AeHTepHs COMACPKUT OJUH NMPOTOH M OJUH HEHTPOH, U Macca
s7pa paBHa yIBOEHHOW Macce 0OBIMHOIO Bojgopoaa. JlelTepuil MOXKET OBITh MPEACTaBICH TAKUMH CUMBOJIAMH,
xak "“H" wiu "D". TepMun "qefTepupoBaHEbIL" B HACTOAIEM JOKYMEHTE, CaM 110 ceGe MM UCTIOIb3yeMbIi 171
MOIM(DUKAINY COETUHEHHUS UM IPYINIBI, OTHOCUTCS K 3aMEIIEHHIO OJIHOTO MITH HECKOJIBKUX aTOMOB BOJIOPO/A,
KOTOPBIE IPUCOEAMHEHB! K aTOMy(aM) YrIeposa, aToMoM aeiitepus. H3oToms! yriepoaa Bkmouaor C u *C.

CoenuHeHus M0 U300PETEHUIO, MEUEHHBIE H30TOMAMH, OOBIYHO MOTYT OBITH MOJNYYEHBI OOIENPHHATHIMH
crnocodamy, M3BECTHBIMM CIICHHATIUCTAM B JaHHOH 00JaCTH, MU CNOCOO0AaMH, aHAJOTMYHBIMM ONHCAHHBIM B
HACTOSIIEM JTOKYMEHTE, C UCIIOIb30BAHUEM COOTBETCTBYIOIIECIO MEYEHHOTO M30TONIAMH pEareHTa BMECTO HeMe-
YEHHOTO peareHra, UCIoIb3yeMOro B IPOTHBHOM ciyyae. Takue cOeAMHEHUS] UMEIOT MHOXECTBO ITOTECHIHANb-
HBIX 007acTel MpUMEHEHHUS, HAlIpUMeEp, B BH/JE CTAHAAPTOB M PEArcHTOB B ONPEAEICHUM CIIOCOOHOCTH MOTEH-
IMANTBbHOTO (hapMaleBTUUIECKOTO COCTUHEHUS CBA3BIBATHCA € OENKAMU-MUIICHAMY MM PELENTOPAMU HIH TS
UCCIIEIOBAHUS CIIOCOOHOCTH COEAMHEHUH MO HACTOANIEMY M300PETEHUIO CBA3BIBATHCSH C OMONOTHYECKMMH pe-
IENTOpaMH In VIVo HJIH in Vitro.

Tepmun "crabunsHoe coenmuHeHUe" U "CTaOUNIBHAA CTPYKTypa'" MpeaHa3HaueHbI I YKa3aHUS COCIMHE-
HMS, KOTOPOE JOCTATOYHO YCTOHYUBO, YTOOB! BHIEPXKATh OUUCTKY 10 NPUEMIIEMON CTENEHH YUCTOTHI U3 peak-
IIMOHHOW CMECH U TEXHOJOTHUIO cocTaBleHHs B 3¢ ¢EeKTUBHOE TepaneBTHUeckoe BemecTso. IlpeanouturensHo,
4TOOBI COCTUHEHUS N0 HACTOALIEMY U300peTeHUI0 He conepxkanu N-rajgoreH, S(O),H unmu S(O)H rpynny.

Tepmun "conpBat” 03HauaeT HUIMUECKYIO ACCONUAIMIO COCTUHECHUS MO HACTOAIIEMY U300PETCHHUIO ¢ Of1-
HOIl unu Goree MOJEKYNaMH PacTBOPUTENS, JUOO OpraHMYECKOro, TMO0 HeopraHuueckoro. Jra (uinueckas
acconuanus npeaycMaTpuBacT 00pa3oBaHUE BOJOPOIHON CBA3M. B HEKOTOPBIX CIydasx COIBBAT MOXET OBITH
BBIICJICH, HATIPUMEp, KOT/la OJHA MM 0oJiee MONEKYI PaCTBOPUTENS BKIIOUEHBI B KPUCTALTMYECKYIO PEHICTKY
KPUCTALTMYECKOTO TBEPAOTO BelecTBa. MOJIEKYIB pACTBOPUTENS B COIBBATE MOT'YT HAXOUTLCS B PETYIAPHOM
PacONOXKEHUU W/UITH HEYTIOPSIOYEHHOM PACHONIOKEHUH. MOJEKyNbl pacTBOPUTENS B COJIBBATE MOTYT Haxo-
JMTHCS B PETYISPHOM PAcTOIOKECHUH W/UITH HEYTIOPSI0YEHHOM pacnoiokeHHH. ColbBaT MOXKET BKITIOYAThH UITH
CTEXHOMETPHYECKOE, UITH HECTEXHMOMETPUUECKOE KOJMYECTBO MOJEKYN pacTBopurtens. Tepmun "conpBar” oxBa-
TBHIBACT KaK XKUAKYIO a3y, Tak ¥ MOJAIOIIHECs OT/AEICHHIO CONbBaThl. [IpuMeps! cONbBaTOB BKIIIOYAIOT, HO O€3
OrpaHMYEHUS, THUAPATHI, dTAHOJIATHI, METAHONATHl M H30MponaHoiaTsl. CrocoObl combBaTallMM, Kak NpaBHIIo,
U3BECTHBI B TaHHOH 00nacTy.

CoxpanicHus.

Hcnmons3yeMble B HACTOSIEM TOKYMEHTE COKpAllleHUs ONMpeAeIsSIoTCsS CeAYyomuM obpazoM: "1x" oaHo-
KpatHo, "2x" mBaxbl, "3x" Tpuwxasl, "°C" g rpagycos llembcus, "3kB." U1 SKBUBAJCHTA UM 3KBUBAJICHTOB,
"r'" o8 rpaMMma MM rpaMMoB, "Mr" ISl MHJUTMTpaMMa WM MHJUTMTpPAaMMOB, "1 U1l JIMTpa WIIM JUTPOB,
"Mn" A7 MWIIMIMTPA WIM MUJUTMITMTPOB, "MKI" JUI1 MHUKPOJIHMTPA MJIM MHUKPOJUTPOB, "N" 111 HOPpMAaIbHOCTH,
"M" st MOJIPHOCTH, "MMOAB" A7 MWIIMMOIS MIM MUIUTMMOJEH, "MHUH" 11 MUHYTHI MJIM MHUHYT, "4" 1is
yaca MM 4acoB, "KT" 11 koMHaTHOH Temnepatypsl, "RT" ni1s Bpemenu yaepxusanus, "RBF" nns kpyrnonon-
HO#t k01051, "at™M" 11t aTMocdepsl, "psi” U QYHTOB Ha KBaAPATHBIHA A10HM, "KOHIL." IS KOHIEHTPUPOBAHHOH,
"RCM" nns MeTaTe3uCHON NMMKIM3AIUY, "HACKINL." WM "HAachICHHBIN" 11 HacklmeHHbnl, "SFC" nas cBepx-
KPUTHYECKOH >KUAKOCTHOH Xxpomatorpaduu, "MW" nns MoiekynspHOH Macchl, "mp" 18 TOYKH NJaBICHHUS,
"ee" 1yA SHaAaHTHOMEpHOro M30bITKa, "MS" unu "Mass Spec” amst Macc-cnexrpomerpu, "ESI" s nonuzanuu
anexktpopacnsuienneM, "HR" nns Beicokoro paspemenus, "HRMS" ni1s Macc-cnieKTpOMETpHU ¢ BBICOKHUM pas-
pemenueM, "LCMS" mns xunkoctHoit xpoMarorpaduu ¢ macc-cnekrpometpueit, "HPLC" ans sxuaxocTHOM
xpomarorpacduu Beicokoro aasnenus, "RP HPLC" nns HPLC ¢ obpamennoii dazoit, "TLC" unu "tlc" nis Ton-
KocjoitHoi xpomarorpaduu, "SIMP" nna snepHO# MarHMTHO-pE30HAHCHON cnekTpockonuy, "nOe" and cnex-
Tpockonuu saepHoro sddekra Oepxaysepa, ""H" m1s npotona, "8" ams aensTsl, "s" ais cunriera, "d" ans
nyoneta, "t" aas Tpumiera, "q" aad kBapTerTa, "'m” anmg MmynetumieTa, "br" aas mmumpokoro, "I'n" mns repu, u "o,
"g", "R", "S", "E" u "Z" npeactaBiaA0T co0o0il cTepeoXUMHUYECKUEC 0003HAUCHUSA, U3BECTHHIE CICIUANUCTAM B
JaHHO} 00macTu.
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Et

Pr

i-Pr

Bu

i-Bu

-Bu

Ph

Bn

Boc unu BOC
Boc,O

AcOH unu HOAc
AlCl3

AIBN

BBr3

BCl3

BEMP

BOII pearent

peaktus bépmxkecca

CBz

DCM wunu CH2Cl»
CH3CN umu ACN
CDCl;

CHCI;

mCPBA wiu m-CPBA

Cs2C0s
Cu(OAc),
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MeTHIT

3TUN

IPOMHI

H30IPOIHI

OyTun

U300y THI

mpem-06yTun

Gbenun

OeH3un

mpen-0y TUIOKCUKapOOHUI
Au-mpem-0yTUIAUKapOOHaT

yKCyCHast KUCJIOTa

ATIOMHUHUH TPUXJIOPUA
a300H1C-H300yTHPOHUTPHUIT

TprOpomMua Gopa

TpHxJopua 6opa

2-mpem-Oy THIMMUHO-2-AU3THIAMUHO- 1,3-
aumerunnepruapo-1,3,2-nuaszadocdoprx
6eH30Tpuazo-1-unokcurpuc(aumerunaMuHo)pochoHus
rexcadroppocdar
1-MeTOKCH-N-TPUITUIAMMOHHOCY JIb()OHMIT-
METaHUMMIAAT

KapOOOeH3UIIOKCH

JMXJIOPMETaH

ALETOHUTPUII

neiTepo-xJaopohopm

xJ10podopM

Mema-xnoprepOeH30iHHast KHCIOoTa
kapOoHaT Le3us

anerar menu(Il)
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Cy2NMe
DAST
DBU
DCE
DEA

Pearent [lecc-MapTtuna

DIC unu DIPCDI
DIEA, DIPEA unu
OCHOBaHMe XyHHra
DMAP

DME

DMF

DMSO

cDNA

Dppp

DuPhos

EDC

EDCI

EDTA
(S,5)-EtDuPhosRh(I)

EtsN unu TEA
EtOAc

Et,O

EtOH

GMF

Grubbs II

HCI
HATU
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N-uukiaorekcuia-N-MeTHILHKIOreéKCaHAMUH
TpUGTOPUA (AUITHIAMHUHO)CEPbI
1,8-nnazadunukio[5.4.0]ynneu-7-eH
1,2-nuxnopaTan

IUITUIAMHH
1,1,1-tpuc(auerunokcu)-1,1-gurunpo-1,2-
6enznonokcon-3-(1H)-on
JOHHM30NPONHIKApOOAMUMHUL

AUU30NPONMUIIITUIIAMUH

4-nuMeTUNIaMUHONUPUINH

1,2-nuMeToKCH3TaH

nuMmetuiahopmamMun

JHUMETUIICYIbPOKCUT

kommemenTapHas JJHK
(R)-(+)-1,2-6uc(audpenundochrHo)nponan
(+)-1,2-6uc((28S,5S)-2,5-nustundocdonano)oenszon
N-(3-pumerunamuHonponun)-N -3TunkapooauUMII
N-(3-numerunamunonponui)-N -3Tunkapboguumuaa
TUAPOXJIOPH]

STUJIEHAMAMHHTETPAyKCyCHas KUCJIO0Ta
(+)-1,2-6uc((2S,58)-2,5-nuaTund ocdonaHo)oeH3on-
(1,5-unknookranuen)ponuii(l) TpudTopmMeTaH-
cyibdoHaT

TPHITHIAMHUH

STHNIALETaT

JIU3THIIOBBIN 3GHp

3TaHON

(UNBTP U3 CTEKIIOBONIOKHA
(1,3-6mc(2,4,6-Tpumernndenun)-2-
MMHAA30IMIMHUINAEH)AUXI0p (heHuIMeTHIeH)-
(TpuuukorekcuiadocuH)pyTeHni

COJIsIHas KMCIIOTa
0-(7-azabensorpua3zon-1-mwa)-N,N,N' N'-

TeTpameTuiypoHuii rekcadropdocdar
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Hex

HOBt unu HOBT
H,0,

IBX

H>S04

peareHT J[oHca

K2COs

K>HPO,

KOAc

K3PO4

LAH

LDA

LG

LiOH

MeOH

MgSO,

MsOH wnmn MSA

NaCl
NaH
NaHCO;
Na;COs
NaOH
Na»SOs
Na»SO4
NBS
NCS
NH3
NH,ClI
NH4OH
NH,"HCOy
NMM
OTf
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4-(2-ruapOKCHITHI)THIIEPAKCHH- 1 -3TaHCY Tb(POHOBAS
KHCIIOTa

reKCaH

1-runpokcHOEeH30TpHa3o

NepeKHUCh BOAOPOIA

2-ifonokcubeH3oiinas KMcIoTa

cepHast KHcjoTa

CrOs B BogHOM pactBope H2SO4, 2M pactBop
KapOOHaT KaJust

IBYXOCHOBHbIH docdaT kanus (ruapodocdar kanus)
aLeTar Kajuus

TPeXOCHOBHbIH (ocdar kanus
JUTUHATFOMUHUATHAPUI

JUU3ONPONUIAMU JIUTHS

yXOAsilasi rpymnmna

TUAPOKCHI JIUTHS

METaHOJ

cyabdar Maruus

MeTHJICYIb(OHOBas KHCIOTa/MeTaHCyIb(pOHOBas
KHCJI0Ta

XJIOpHJ HATPHS

TUAPUI HaTpUst

OukapOoHaT HaTpHst

kapOoHaT HaTpUs

TUAPOKCH] HATPUs

cynbuT HaTpHs

cyabdar HaTpus

N-O6poMCyKLUMHUMEI

N-XJ10pCyKUMHUMHUL

aMMHaK

XJIOpUA aMMOHUSA

TUAPOKCHUI AaMMOHUS

¢hopmuaT aMMOHHS

N-metunmopdonux

tpudnar umu TpudTOpMeTaHCyIb(HoHAT
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Pdy(dba)s Tpuc(aubeH3ununeHaleToH )aunamiaauii(0)

Pd(OAc): auerar nannanus(Il)

Pd/C najutanuii Ha yrie

Pd(dppf)Cla [1,1"-6uc(andenunndocduno)peppouen]-
nuxnopnamtaauit (1)

Ph;PCly TpubeHunpochuHa AUXIOPUL

PG 3alUTHAs rpynna

POCl3 okcuxsopun ochopa

PPTS MUPUIMHUS P-TONYONCYAb(pOHAT

1-PrOH wmu IPA H30MPOMNAaHOJ

PS MOJUCTUPOIT

RT mnu rt KOMHAaTHas TeMmneparypa

SEM-CI 2-(TPUMETHIICHIIHIT )3 TOKCUMETHIIXJIOPH I

Si0; OKCHI KPEMHUs

SnCla xsopun onosa(Il)

TBAF Terpa-#-O0yTHIaMMOHUS HTOPUA

TBAI TeTpa-#-OyTHIaMMOHMSI HORUA

TFA TpUPTOPYKCYCHAst KMCIOTA

THF Terparuapodypan

THP TETParuapOn1paH

TMSCHN; TPUMETHIICHIMIIANAa30METaH

TMSCH)N3 TPUMETUIICHIHIMETHIIA3U

T3P aHrUApUA NponaH-pocOHOBOI KUCIOThI

TRIS TPUC(TUAPOKCHMETHI)AMUHOMETaH

pTsOH p-ToNyouICyIb(OHOBAsT KUCIIOTa

IV. Buosnorus.

JImsodochomunuap! ABIAIOTCS OMOAKTHBHBIMU JIMITMIHBIMH MEIHATOPAMH MEMOpPAHHOTO IMPOHCXOXKJIe-
Hus. Jlnzodocdoaunuapl BKIOYAKOT, HO 06€3 orpaHu4eHus, auzopochaTiuanyo kucnoty (1-auun-2-ruapokcu-
sn-raunepo-3-pocdar; LPA), chunrozun-1-dpocdar (S1P), nuzodocharuaunxonun (LPC) u chunrosundocdo-
punxonuH (SPC). JInzodochonunuael BIUSIOT Ha OCHOBHBIE KJIETOYHBIE (YHKLHH, KOTOpbIE BKJIIOUYAIOT KJle-
TOYHYIO MpoiHdepanuio, AMhhepeHIMpOBKY, BBDKHBAEMOCTb, MUIPALIMIO, aJre€3UI0, HHBa3UI0 U MopdoreHes.
OTtH GYHKUMM OKa3blBAlOT BIMSHHE Ha MHOTHE OMOJOrMYECKHE HMPOLECChl, KOTOPbIE BKIIOYAIOT HEHpOreHes,
AQHTMOTeHEe3, 3AKUBIICHHE PaH, HIMMYHHUTET U OHKOT€HE3.

JIuzodocdarunnas kucnora (LPA) neiictByer yepes psn cneuuduuecknx G-0en0K-CONPSHKEHHBIX peLen-
TopoB (GPCR) ayTokpuHHBIM M mapakpuHHbIM oOpa3zoM. CasssiBaHHe LPA co cBoumu xorHatHeiMH GPCR
(LPA|, LPA,, LPA;, LPA4, LPAs, LPA) akTHBHpYET BHYTPHKJIETOYHBIE CUTHAIBHBIC MyTH, 00ECTIeYuBasi MHO-
KECTBO OMOJIOrHYECKUX OTBETOB.

JIuzodochonunuapl, Takue kak LPA, SBISIOTCS KOJMYECTBCHHO HE3HAYMTENIBHBIMU BHJIAMHU JIMIUIOB T10
CPaBHEHHIO C HX OCHOBHBIMH (OCHOTUNUIHBIMH KOHTpIapTHEpaMu (Hanpumep, hochatuanixoiaut, Gocdaru-
JUIIITAHOJIAMHH U cuHromuenuH). LPA urpaer pons 6nonorndeckoit 3¢ppexropHoil MOIEKyabl M UMEET LIH-
pOKHiT IHana3oH (U3HOJIOTHUECKUX JEHCTBUH, TaKMX Kak, HO 0e3 OorpaHHuYeHHs, BIMSHHE Ha KPOBSIHOE JaBlle-
HHE, aKTHBALMIO TPOMOOLMTOB M COKpALEHHE IIaJKHUX MBILIL, U MHOXECTBO KJIETOYHBIX 3((EeKTOB, KOTOpbIE
BKJIIOYAIOT KJIETOYHBIH POCT, OKPYIJIEHHE KJIETOK, pETPAKLMI0 aKCOHOB U 00pa30BaHHE aKTHHOBBIX CTPECCOBBIX
¢GhuOpHILI, U KIETOYHYIO MUrpaLuio. Dddexts LPA npenMyiiecTBeHHO pelienTop-onocpe0BaHbI.

AxrtuBaius LPA-peuentopoB (LPA|, LPA,, LPAs;, LPA,, LPAs, LPAy) B pesynbTare aeclictBus LPA 3a-
MYCKaeT, B CBOIO OYepe/lb, PSII HUCXOASLIMX CUTHANBHBIX KackagoB. OHM BKIIIOYAKOT, HO 0€3 OrpaHUYeHHUs, aK-
THBALIMIO aKTUBHPYEeMOH MUTOreHaMu npoteuHknHassl (MAPK), HHrHOMpoBaHHe/aKTHBALIMIO a/IeHHITMIILIMKIIA-
3bl (AC), akTuBauuio ¢ocdonunazsl C (PLC)/Mobunu3anuo Ca’", BbICBOGOKICHNHE apaxuJOHOBOM KHCIOTHI,
axtuBanmioo Akt/PKB u akruBanuro nebonbuimx GTPases, Rho, ROCK, Rac u Ras. [Ipyrue mytu, Ha KOTOpBIE
BIUSET aKkThUBalus peuentopa LPA, Bkiro4aroT, HO 0e3 OrpaHuuYeHUs, LUKIWYEeCKUH aneHo3uHMoHodocdar
(cAMP), 6enok uukia kietoyHoro aenenus 42/GTP-cBsasbiBaromuii 6enok (Cdc42), cepuHOBYO/TPEOHHHOBYIO
nporenHkuHa3y Raf nporoonkorena (c-RAF), THpO3HMHOBYIO NPOTEHHKHHA3y MPOTOOHKOreHa Src (c-src), pery-
JUpPYeMyI0 BHeKJIeTouHbIMH curHanamu kuHaly (ERK), kunasy ¢okxanbhoit aaresun (FAK), daxtop oOmena
ryaHuHoBbIX HykjdeoTuaoB (GEF), kunHa3zy raukoreHcuHTassl 3b (GSK3b), aMHHOKOHLIEBYIO KHHa3y c-jun
(JNK), MEK, nerkyto uems II muosuna (MLC II), snepusiii dpakrop kB (NF-kB), aktuaiuio peuentopa
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N-Merun-D-acnaprata (NMDA), dochatuaunmunosuron-3-kunasy (PI3K), nporennkunaszy A (PKA), nporeun-
kunazy C (PKC), ras-ponctBennsiit cyoctpar 1 6orynunudeckoro tokcuna C3 (RAC!1). Konkpersslit nyTs ne-
pefadd CUTHala UM €ro KOHEYHas peaau3alus 3aBUCAT OT psAAa NEPEMEHHBIX, KOTOPHIE BKIIOYAIOT UCIOJB3YE-
MBI pELENTOpP, TUI KJIETKHU, YPOBEHBb 3KCNPECCUU PELENITOPA UM CUTHAIBHOTO Oelka U KoHUeHTpauuio LPA.
IToutu BCE KNETKHM MIIEKONUTAIOIIUX, TKAHU U OPraHbl KOIKCIPECCUPYIOT HECKOJIBKO MOATUIIOB PELUENTOPOB
LPA, 4ro yka3bIBaeT Ha TO, uTO peuentopsl LPA yuacTByIoT B nepepade curaana cosmectHo. LPA,, LPA; u
LPA; uMEIOT BBICOKOE CXO/ICTBO AMUHOKHUCIOTHBIX MOCIEI0BATEILHOCTEH.

JIuzodocharunnas xucnora (LPA) BbicBoOOXmaeTcs M3 aKTHBUPOBAHHBIX TPOMOOIMTOB, aKTUBHUPOBAH-
HBIX aJMIIOLUTOB, HEPOHAIBHBIX KIETOK U KIETOK Apyrux Tunos. CeiBopoTouHas LPA BeIpaGaTeiBacTCs MHO-
KECTBOM (PEPMEHTATHBHBIX NMYTEH, KOTOPHIE BKIIOYAIOT MOHOAMITIHIEPOIKHHA3Y, (ochomunasy A;, cexpe-
TopHyto dochonunazy A, u nuzodochomunazy D (lysoPLD), Brirouas ayrorakcun. Heckonbpko ¢GpepMeHTOB
yuacTBYIOT B aerpaganuu LPA: muzodocdonunaza, nunuadochardocdaraza u anunrpanchepaza LPA, takas
kak dHA0¢MnuH. KoHuentpamuu LPA B CBHIBOPOTKE KpOBHM Y UENOBEKA, COrJACHO OLEHKAM, COCTABISIOT
1-5 MxM. CeiBoporounas LPA cBs3aHa ¢ anbOyMHHOM, JIMIIONPOTEHHAMU HU3KOH IIIOTHOCTH MJIM JAPYTMMHU
OeIxamMy, KOTOPBIE, BO3MOXKHO, 3amumaT LPA ot GeicTpoll aerpaganuu. B mpupoae BCTpedaroTCs MOJEKY-
asapHble BUAbI LPA ¢ pa3nuuHOil ATMHOIM M HACBIIEHHOCTHIO alMIbHOI nenu, Bkmouyas LPA l-mansMutoun
(16:0), 1-manpmutoncoun (16:1), l-creapoun (18:0), 1-oneoun (18:1) l-muuoneoun (18:2) u 1-apaxumoHun
(20:4). He3nauutenpHasd B KOJHYECTBEHHOM OTHOIICHUM alkuia-LPA oOnagaeT OMOIOrHYECKOH aKTUBHOCTBIO,
cxonHo#t ¢ anua-LPA, u pazmuunsie Buasl LPA axtuBupyror moarunsl penenropa LPA ¢ pasnuunoit addex-
TUBHOCTBIO.

LPA-peuenrtopsl.

LPA, (panee HaspiBaeMblit VZG-1/EDG-2/mrecl.3) cBasbiBaetcs ¢ Tpemsa tMnamu G-6emxos: Gio, Gq H
Gi213. [locpeacteom axtuBanuu 3tux G-0enkoB LPA unaynupyer psa KIeTOUHBIX OTBETOB uepe3 LPA;, Bkmto-
yas, HO 0e3 OrpaHHYCHUS: KJIETOYHYIO MPOJUQEpaluio, akTUBALMIO dIEMEHTa chiBOpoTouHOoro orsera (SRE),
AKTUBAIMIO MUTOTCH-aKTUBHPYeMoil mporeunkunasel (MAPK), uarubupoBanue aneHumummkiass! (AC), akTu-
Banuio Gochomumnaser C (PLC), MoOumuzanuio Ca*", axrusanuio Akt u axrusawuio Rho.

ITupoxas sxcnpeccust LPA, HabmofaeTcs y B3pOCHBIX MBIIIEH C SBHBIM NPUCYTCTBUEM B SUUKE, FOJIOB-
HOM MO3re, CEPALE, NErKUX, TOHKOH KHIIKE, )KETYAKE, CeTIe3eHKE, TAMYCE U CKEJIETHBIX MBIIINAX. AHAJIOTUYHO,
4eJI0BEUECKUE TKaHU TakXkKe dKCIpeccupyloT LPA,; oH NpUCYTCTBYET B TOJOBHOM MO3re, CEPALE, JETKUX, Maa-
LEHTE, TOJCTOI KMIIKE, TOHKOH KHUIIKE, NPEACTATEIbHON KEnese, SUUKE, SUUYHUKE, MOMKETYA0UHON Kenese,
CENEe3EHKE, MOUKAX, CKEJIETHBIX MBIIIIAX U TUMYCE.

LPA, (EDG-4) Taxxe cBsasbiBaeTca ¢ Tpems TunaMu G-6e1koB, Gy, Gq U Giyi3, 4TOOBI ONOCPENOBATH
LPA-uHAYIMPOBAaHHYIO KIETOYHYIO Mepefady curHanos. Dxcmpeccuss LPA, Habniogaercs B SiMUKax, No4YkKax,
JIETKUX, TUMYCE, CENE3CHKE U JKETYAKE B3POCIBIX MBIIIECH, a TaKKe B AUYKaX, MOMKETYI0UHON Kere3e, npea-
CTaTeNbHOM Jxene3e, TUMYyce, CEeNe3¢HKE U JIeHKoUTax nepudepuieckoii kpoBu yeioseka. Dxcnpeccust LPA,
NOBBIIIIEHA B PA3NUYHBIX JTUHUAX PAKOBBIX KJIETOK, U HAOIIOAANOCh HECKOIBKO TPAHCKPUMIIMOHHBIX BAPUAHTOB
LPA, uenoBexa ¢ MyTanusamu B 3'-HeTpaHcnupyeMoii obnactu. Toueunas nenenust LPA, y Mpinieii He mokasamna
KaKUX-TMO0 SIBHBIX ()EHOTUIMYECKUX aHOMAIIUH, HO NPOAEMOHCTPUPOBAa 3HAYUTENBHYIO YTPaTy HOPMAIbHOH
nepenayun curianoB LPA (manpumep, aktuanus PLC, MmoOGunu3anus Ca® u (hOpMUPOBAHUE CTPECCOBBIX BOJIO-
KOH) B KYJIbTYpax MEPBUYHBIX IMOpHOHANEHBIX (pubpodaacToB Meimu (MEF). Co3nanue aBOHHBIX HYIb-MBIIIEH
Ipal(-/-) lpa2(-/-) nokasano, yto MHorue LPA-MHAYIIMpOBAHHBIC OTBETHI, KOTOPHIC BKIIOYAIOT NPOTU(EpaIUIo
kiIetok, unrubuposanue AC, akruBanuro PLC, Mobummzanuio Ca*", akrusamuo JNK u Akt u o0pa3oBaHue
CTPECCOBBIX BOJOKOH, OTCYTCTBYIOT WM CUJIBHO YMEHBIIEHB! y ABOHHBIX Hy1b-MEF. Bee 3tH oTBeTHI, 3a HC-
KkroueHueM uHruouposanus AC (unrubupoanue AC mpaktuuecku otMeHeHO y LPA, (-/-) MEF), ssnstorcs
JIMILIb YACTUYHO 3aTPOHYTHIMU 1100 y LPA; (-/-), ntubo y LPA, (-/-) MEF. LPA, cnoco6cTByeT HOpMaabHBIM
LPA-onocpe1oBaHHBIM CHTHANBHBIM OTBETAM MO MEHbBIIEH Mepe B HekoTopbix Tumax kierok (Choi et al,
Biochemica et Biophysica Acta, 2008, 1781, pS31-539).

LPA; (EDG-7) otauuaerca ot LPA; u LPA,; cBoeit cnocoOHOCTEIO ¢BA3BIBATECA € Gy U Gg, HO HE Giy13 U
SBISETCS TOpa3/0 MEHEEe YYBCTBUTEIBHBIM K BUAaM LPA ¢ HachllIeHHBIMU allMIbHBIMU nensaMu. LPA; Moxer
OMOCpeaoBaTh IIEHOTPONHYI0 MHAyLUpOBaHHYI0 LPA nepepady cUrHaiaoB, KOTopas BKJIIOYAET aKTUBALUIO
PLC, moGummsanuio Ca’”, unruGuposanue/axtusammio AC n axtusammio MAPK. Ceepxokcnpeccns LPA; B
KJIeTKaX HeHpOoOIacTOMBI IPUBOAUT K YATUHEHUIO HEMPUTOB, TorAa kak cBepxakcnpeccust LPA, unu LPA, npu-
BOIUT K PETPAKIUU HEHPUTOB U OKPYTIEHUIO KIETOK NPH CTUMYIAnMU ¢ nmoMombio LPA. Dkcnpeccus LPA,
HaOJIOJAETCS B AUUKE, TOYKE, JIETKOM, TOHKOM KHIIKE, CEPALE, TAMYCE ¥ TOJOBHOM MO3T€ B3pOCIBIX MBIIIER. ¥V
JIoAeH 3kcmpeccus 0OHAPYKUBAETCS B CEPALE, NOMKETYA0OUHON KeNe3e, NPEACTATENBHON XKenese, SUUKE, Jer-
KOM, SUYHUKE U FOJOBHOM MO3re (J00Has Kopa, TUINOKaMI U MUHJAINUHA).

LPA, (p2y9/GPR23) uMeeT oTIMYaromyrocs MocIea0BaTeIbHOCTh 0 cpaBHeHUIO ¢ LPA |, LPA, u LPA; ¢
Oonee OMU3KUM CXOJCTBOM C pelenTopoM dakrtopa aktuBanuu TpombonutoB (PAF). LPA, onocpenyer unay-
nuposanuyio LPA MoGummsammio Ca®’, naxonnenne cAMP u ¢ynknmonanshoe cBasbiBanme ¢ G-6exom Gs
ans aktuBaiu AC, a Taxoke cBs3piBaHuE ¢ ApyruMu G-6enkxamu. I'en LPA, axcnipeccupyetcs B SMYHHUKE, MO
KEJTyTOUHOH xKenese, TUMYyCe, TOUKE U CKEETHBIX MBIIILAX.

LPA; (GPR92) sBnsiercs uneHoM nypunokiactepa GPCR u ctpykrypHO Haubomnee TecHo cBsizaH ¢ LPA,.
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LPA; skcripeccupyeTcs B cepalle, IUIALCHTE, CENe3¢HKE, IOJIOBHOM MO3re, JIETKUX M KHUIIEYHHUKE YeJOBEKa.
LPAjs TakKe I1€MOHCTPUPYET OYEHD BBICOKYIO DKCTpeccHIo B kommapTMente CD8” muMQpONHUTOB Kemya0uHO-
KHIIEYHOT O TPaKTa.

LPAg (p2yS) sBnsetcs uneHoM nypuHoknactepa GPCR u cTpykTypHO Haubonee TecHO cBszaH ¢ LPAy.
LPA¢ sBnsercs LPA-penentopoM, cBf3aHHBIM ¢ curHanbHbiMM nyTsMu G12/13-Rho, u skcnpeccupyercst Bo
BHYTPEHHHUX KOPHEBBIX 000J0YKaX BOJOCSIHBIX (DOJLUTHKYIIOB YEIOBEKA.

WnroctparuBHas 6MOJOrMuecKkas ak TUBHOCTb.

3aXUBIECHUE PaH.

HopmanbsHoe 3aXuBIIEHHE pPaH NPOUCXOJUT NMOCPEACTBOM BBICOKO CKOOPIMHUPOBAHHOH MOCIENI0BATENb-
HOCTHU COOBITUH, B KOTOPOH KJIETOUHBIE, pACTBOPUMBIE (haKTOPHI 1 KOMITIOHEHTHI MAaTPHUIIBI 1€HCTBYIOT COBMECT-
HO, YTOOBI BBUICYMTH MOBpEXk/IcHUE. Peaknus B BUJAE 3aKUBICHUSA MOXKET OBITh ONMMCaHA Kak NpoTeKalomas B
yeThIpeX MIMPOKHUX Nepecekaomuxces Gazax: reMocras, BocnaieHue, nponudepanus 1 peMoaeaupoBanue. MHo-
rue (akTophl pocTa U IIUTOKMHBI BEICBOOOX/IAIOTCSA B OOJIACTH PaHBI, YTOOB! HHUIMUPOBATH U CIIOCOOCTBOBATH
nponeccam 3a)KHBICHUS PAHBI.

IIpu paHeHHMH NMOBpPEX/ICHHBIE KPOBEHOCHBIE COCY/IBI AKTUBUPYIOT TPOMOOIUTEL. AKTHUBUPOBAHHBIE TPOM-
OONUTHl UIPAIOT KIIOUEBYIO POJb B MOCIEAYIOMUX MPOIECCaX BOCCTAHOBICHUS, BBICBOOOX/1as OMOAKTHBHEIC
MEIMATOPbI, YTOOBI HHIYLIHUPOBATH NPpONUdepanuio KJIETOK, MUTPAIMIO KIETOK, CBEPTHIBAHUE KPOBH U aHTHOTe-
He3. LPA sBiseTcs oTHMM M3 TaKMX MEIMATOPOB, KOTOpas BHICBOOOXKIAECTCSH M3 aKTUBUPOBAHHBIX TPOMOOIHU-
TOB; 3TO BBI3BIBACT Arperanuio TPOMOOIUTOB HAPAAY C MHUTOI€HHBIMU/MHUIPALIMOHHBIMU 3¢ (dEKTaAMU HA OKpY-
XAIOIIUE KIIETKH, TAKUE KaK JHIO0TEIMANbHBIE KIETKH, KJIETKU TIaAKUX MBI, GUOPOOIacTh M KEPATHHOLUTEIL.

MectHoe npuMeHenne LPA k K0XHBIM paHaM y MBIIIEH CIOCOOCTBYET NMPoNEccaM penapanuy (3aKpbITHIO
PaHBI ¥ YBEIMYEHHUIO TOJIIMHBI HEOIMUTENHUS) 33 CUET YBETHYCHUS MPOIU(Epaui/MUTPalUy KIETOK, HE BBI3bI-
Bast BTOPUYHOE BOCIAJICHHUE.

AxTHBanus nepManbHbIX (GUOpo6IacToB hakTOpaMM poCTa ¥ NMTOKMHAMHU MPUBOAUT K UX MOCIEAYIOMIEH
MHIpallMd OT KpacB paHbl BO BPEMEHHBIH MaTpUKC, 00pa30BaHHBIN (UOPHHOBBIM CI'yCTKOM, Mocie 4ero ¢uo-
pobaacTsl NpoaudepUpPYIOT U HAYMHAIOT BOCCTAHABIMBATE ACPMY, CEKPETUPYS M OPraHU3ys XapaKTepHBIH KOX-
HBIH BHeKIeTOUHbIH MaTtpukc (ECM). YBeauuuBaronieecs koaudecTBo GUOPOOIACTOB B paHe U HEMPEPHIBHOE
otioxxenre ECM ycUITUBAIOT KECTKOCTh MATPHUIIBI MyTEM NPHUIOKEHUS MaJbIX CTATMBAIOIIMX CUI K BHOBb 00-
Pa30BaHHOHN IpaHYIANMOHHON TKaHHU. YBEIMYEHHE MEXaHMUYECKOTO HANpPSIKEHUS B COUETAHUM C TPaHCGHOPMHU-
pytomM ¢akropoM pocta B (TGFB) uHAyIHUpYET SKCNpECcCHIO O-ITIaAKOMBIIMIEYHOro akTHHa (a-SMA) u no-
crnenyromiee npesparieHue GubpodaactoB B MuopubpodIacTel. Muohubpod1acThl CIOCOOCTBYIOT PEMOACTH-
POBAHHUIO I'PAHYIAINMOHHON TKaHM MOCPEACTBOM COKpAIICHUS MHO(PHUOpOOIACTOB M NMPOAYKIMH KOMIIOHEHTOB
ECM.

LPA perynupyer MHorue ¢yHKiuu ¢puOpoOnacToB, Urparolive BaXKHYIO POib B 3aXHUBICHUH PaH, BKIIIO-
yas nponudepanuio, Murpanuio, tudhdepeHIMpoBky u cokparienue. Ipomidepanus hudbpobd1acTOB B 3aXKUB-
JICHUM paH HeoOXOaMMa JUIA 3aroJIHEHUS OTKpBITOi paHbsl. Hanporus, ¢pubpo3 xapakrepuzyercs HHTEHCUBHOM
nponudepanueil 1 HaKOMICHHEM MHOGUOPOOIACTOB, KOTOPHIE aKTHUBHO cuHTe3upyior ECM u nposocnanu-
TenbHbIE NUTOKUHBL. LPA MoxeT nubo yBemuuuBaTh, TMOO MOAABIATH NMPONUGEPanUIo KIETOK Pa3IUYHBIX TH-
OB, UI'PAIOIIMX BXKHYIO POJIb B 32)KMBJICHUS paH, TAKMX Kak JMUTEIHANbHBIC M dHA0TenuanbpHble kiaetku (EC),
Makpodaru, kepaTHHOUUTE U ¢ubpobnactel. Poxs LPA| B LPA-unaynupoBanHoi nmponudepanuu Opina oOHa-
pyxeHa Omaromaps HaOmoAcHUIO Toro, 4yto LPA-ctuMynupoBanHas nponudepanus GudpodIacToB, BHIACICH-
HBIX Y MBIIICH, TUIIeHHBIX penentopa LPA;, 6b11a ocnadnena (Mills et al., Nat. Rev. Cancer, 2003; 3:582-591).
LPA BBI3BIBACT U3MCHEHHS B IIUTOCKEIETE, KOTOPHIC SBISIOTCA HEOTHEMIIEMOH YacThIO aAr€3uH, MUIPAlMH,
1 depeHIMpOBKH U cokpanieHus GpubpodaacTos.

Ouodpo3.

[ToBpexxaeHUE TKAHU MHUIMUPYET KOMIUIEKCHBIE CEPUM OTBETOB OpPraHM3Ma Ha 3a)KUBIICHUE PAHbI; B CIY-
yae ycrexa TakMe OTBETHI BOCCTAHABIMBAIOT CTPYKTYPY M (QYHKIMH HOpMaNbHOH TkaHU. B mpoTHBHOM cityuae
9TH OTBETHI MOTYT NIPUBECTH K (HUOPO3Yy TKAHU U NOTEpe HYHKIHUH.

Jlns GonpmIMHCTBA OpPraHOB M TKaHEH pa3BuTHE (PuOpO3a BKIIOYAET MHOXECTBO COOBITHI U (haKTOPOB.
MornekyJipl, y4acTBYIONME B pa3BUTUH (HUOPO3a, BKIIOYAIOT OEIKH MIM NMENTUIB! (MTpoduOpOTHIECKUE IUTOKHU-
HBI, XeMOKHHBI, METAIJIONPOTEUHA3B! U T.1.) U pochonunuasl. Gochoaunuas!, yiacTBYIOMHUE B pa3BUTUH QHO-
po3a, BkodanT (aktop aktuBanuu TpoMbouuToB (PAF), dochatumunxonun, chunrosun-1-gocdar (S1P) u
mu3odocharuanyro kucnory (LPA).

MHOXECTBO MBIIIEYHBIX TUCTPOGUHA XapaKTEPU3YIOTCS NPOrpeccUpylomell crabocThio U HCTOIICHHEM
MYCKYJATypHl, a Takke OOMMPHBIM (Gubpo3oM. Beito mokazano, yro o6padotka LPA xyIbTUBUPOBAHHBIX MH-
0071aCcTOB BBI3BIBACT 3HAUUTEIBHYIO dKcTpeccuio dakropa pocra coeaunutensHoil Tkanu (CTGF). CTGF Bmo-
CIIEICTBUM MHYIUPYET 3KCIPECCUIO KoutareHa, MOpOHEKTHHA U MHTEIPUHA, U BBI3BIBAET AU PepeHIIMPOB-
Ky 3TUX MHoOnactoB. O6padoTka ¢ nomompio LPA pa3nuuHbIX TUIIOB KJIETOK BBI3BIBAET BOCHPOU3BOIUMEIN U
BeIcOkUit ypoBeHs unaykuud CTGF (J.P. Pradere, et al., LPA, receptor activation promotes renal interstitial fi-
brosis, J. Am. Soc. Nephrol. 18 (2007), 3110-3118; N. Wiedmaier, et al., Int. J. Med. Microbiol.; 298(3-4):231-
43, 2008). CTGF sBasercs npoduOpOTHIECKUM IUTOKUHOM, IIEPEAAIONIMM CUIHATIB JAYHCTPUM U NapasieIbHO
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¢ TGFB.

beio obnapyxeno, uro akcnpeccus CTGF snurenuanbHbIMU KIETKaMHU AECHBI, KOTOPHIE yYAaCTBYIOT B
pa3ButuM (ubpomarosza AecHBI, ycyryomsercs neuenuemc nomompio LPA (A. Kantarci, et al., J. Pathol. 210
(2006), 59-66).

LPA cBszana ¢ nporpeccupoBanueM ¢Gubdbposa neuenu. In vitro LPA BrI3sIBaeT nponudepanuio 3Be3aya-
TBIX KJIETOK U TE€NaTOUMTOB. DTH AKTUBUPOBAHHBIE KJIECTKH SBIISIOTCH OCHOBHBIM THIIOM KJIETOK, OTBETCTBEHHBIX
3a Haxkomnenue ECM B mneuenun. Kpome Ttoro, ypoBuu LPA B mia3Me Bo3pactaloT BO BpeMms
CCly-uanynupoBanHoro ¢gubposa neueHu y rpbI3yHOB WM NpH (UOpo3€e NMeueHH, BEI3BAHHOM BUPYCOM IenaTu-
ta C, y moae#t (N. Watanabe, et al., Plasma lysophosphatidic acid level and serum autotaxin activity are
increased in liver injury in rats in relation to its severity, Life Sci. 81 (2007), 1009-1015; N. Watanabe, et al., J.
Clin. Gastroenterol. 41 (2007), 616-623).

Coo01manoch 0 NOBBIIIEHUH KOHIEHTpAMH (HOChOTUITHIOB B XKHIKOCTH OPOHX0AIBBEONIIPHOTO JaBaXa y
KPOJIMKOB M TPBI3YHOB, KOTOpbIM BBoaMiHM O1eomuinH (K. Kuroda, et al., Phospholipid concentration in lung
lavage fluid as biomarker for pulmonary fibrosis, Inhal. Toxicol. 18 (2006), 389-393; K. Yasuda, et al., Lung
172 (1994), 91-102).

LPA cBsa3aHa ¢ 3a00J€BaHUSMU CEPALA U PEMOACIUPOBAHUEM MHOKapaAa. YpoBHU LPA B chIBOpoTKE MoO-
BBIIIAIOTCS TMOCJIe MH(apKTa MuUokapiaa y manueHTtoB, u LPA crumynupyer nponudepamuio ¢pubpodracton
cepana kpeic ¥ BeipaboTky komwtareHa (Chen et al. FEBS Lett. 2006 Aug 21; 580(19):4737-45).

®ubpo3 IErKuX.

B nerkux abeppaHTHBIE peakIMyM Ha MOBPEXICHUE B BUJEC 3)KUBJICHHUSA paH CIIOCOOCTBYIOT NMATOrEHE3Y
¢ubpo3nbIx 3aboneBanuii Jerkux. @uOpo3Hble 3ab0NEBaHUS JIETKUX, TAKHE KaK MIUOMATHUECKHH JIErOYHBIH
¢ubpo3 (IPF), cBA3aHbI ¢ BEICOKOH 32001€BAEMOCTHIO H CMEPTHOCTBIO.

LPA sBnsercs BaXXHBIM MEIHATOPOM PEKpyTUpoBaHus Gpubpobnactos npu pudpose jerkux. LPA u LPA,
UrparoT KJIIOYEBHIC MATOTCHETUYECKUE POIH B JIETOuHOM (Gubpo3e. XeMoaTTpakTaHTHAs aKTUBHOCTE (Hubpoba-
CTOB UIpaeT BaXHYIO POJb B JIETKUX Y MAIMEHTOB C JerouHsM (Guobposom. Ilpodudbpornueckue addexrs! cTu-
mymsanuu LPA;-penentopa oowsacusores LPA;-penentop-onocpejoBaHHBIM TPOCAYHMBAHUEM COCYIOB U YCHU-
JICHHBIM pEKpYTUpOBaHHEM (HOpobIacToB, 060oux npodudporuueckux codsituil. Ilyts LPA-LPA; urpaer pons
B ONOCPEIOBAHHON Murpanuu GpuoOpoOdIacTOB U MPOCAYUBAHUM KUAKOCTH yepe3 cocyasl B IPF. B urore ato
NPUBOUT K aOEPPAHTHOMY MPONECCY 3aKUBICHUS, KOTOPBIH XapakTepu3yeT Takoe GHOPOTHUECKOE COCTOSHHUE.

Penenrop LPA, sBasercs peuenropom LPA, Haubonee BRICOKO 3KCIPECCUPYyEeMbIM Ha HhubpobiacTax, mo-
nyqeHHbIX oT nanueHToB ¢ [PF. Kpome Toro, xuaxocts 6ponxoansBeosipHoro naBaxa (BAL), nonyuennas or
nanuenToB ¢ IPF, nHaynmpoBaza XxeMOTakCHUC YEIOBEYECKUX SMOPHOHATIBLHBIX (GUOPOOIACTOB JIETKUX, KOTOPHIH
OmokupoBajcs aHTaroHucToM penentopoB LPA-LPA; aBoiiHoro aefictBus Kil6425. B skcnepuMeHTambHOI
MBIIIMHON MOJEIN ¢ OJICOMUIMH-UHAYIMPOBAHHBIM MTOBPEKACHUEM JErKUX OBLIO MOKa3aHO, YTo ypoBHU LPA
OBbLIH BEICOKMMH B 00pa3nax OpOHX0aIbBEOJIPHOIO JIaBaXka 110 CPABHEHHUIO C HE MOABEPTHYTHIMU BO3ACHCTBHIO
KOHTPOISMU. MBIIIN, HOKayTUpoBaHHble Mo LPA;, 3amumens! oT ¢ubposa nocie MHAYKIUM OIEOMHUIMHOM C
YMEHBIICHHBIM HAaKOIJIeHUEM (uOpo6IacToB U MpocayMBaHUEM XKUAKOCTH HEpE3 COCYABL Y CyOBEeKTOB-IIOACH
¢ IPF Bricokue ypoBHu LPA HaGmonanuch B oOpasuax OpOHX0AIbBEOJISPHOrO JlaBaxka MO CPABHEHHUIO C KOH-
TPOJBHBIMU 00pa3naMy, MONYYEHHBIMU OT 3/I0POBBIX CyOBEKTOB. IIoBBINIEHHAS XEMOTAKCHYECKas aKTUBHOCTh
¢ubpobnacToB B 3THX 00pa3nax O6blna uHruouposana Kil6425, uro ykas3piBaeT Ha TO, 4TO MUrpanus ¢pudpoodia-
ctoB onocpenoBana myreM LPA-penientop(s1) LPA (Tager et al. Nature Medicine, 2008, 14, 45-54).

ITyrs LPA-LPA| umeer pemaroniee 3Ha4€HUE 1711 pEKPYTUPOBaHUs (HHOPOOIACTOB M MPOCAYMBAHUS KU -
KOCTH 4epe3 COCY/bI MpH GUOpO3€e JErKHX.

AxrtuBanus narentHoro TGFB unTerpunoM avf6 urpaer KpUTHYECKYIO pOJb B Pa3BUTUH NOBPEKACHHS
nerkux U Gubpoza (Munger et al. Cell, vol. 96, 319-328, 1999). LPA BrI3bIBacT av36-0MOCpPETIOBAHHYIO AKTH-
Banuio TGFf Ha snuTeIManpHBIX KIETKax Jerkux yenoseka (Xu et al. Am. J. Pathology, 2009, 174, 1264-1279).
LPA-unnynupoBanHas avf6-onocpenoBannas aktuauus TGFB onocpenosana penentopom LPA,. Dxcmpec-
cus peuenropa LPA, yBeauuMBaeTCs B SIUTENNATIBHBIX KIETKaX U ME3EHXMMHBIX KJIETKax B obmacTiax ¢hubdposa
nerkoro y nanueHToB ¢ IPF mo cpaBHeHMIO ¢ HOpMaTIBbHOM TKaHbIO Nerkux uenoseka. Ilyrs LPA-LPA, cnoco6-
crByer aktuBauuu nytd TGFB npu nerounom ¢ubpose. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHUS COCUHEHNUS,
KoTopble HHrHOUpyIoT LPA,, nokassiBatoT 3¢ (eKTUBHOCTH B JIEYEHHH JIerouHoro gubpo3a. B HekoTOpBIX Bapu-
aHTaxX OCYIECTBIICHUS COEAMHEHHUS, KOTOpble HHIHOUpYIOT kak LPA;, Tak u LPA,, noka3sBaloT yIy4IICHHYIO
3¢ PEKTUBHOCTH B JIEUEHHUH JIETOYHOT0 (pudpo3a 1o CPaBHEHHUIO C COCTUHEHUAMY, KOTOPBIE MHTHOUPYIOT TOJBKO
LPA; unu LPA,.

Bruto nokasano, uto anraronuct LPA; BMS-986020 3nauurtensHo cHmxaet nokazarens FVC (dbopcupo-
BaHHAas XU3HCHHAA EMKOCTh JIETKUX) B 26-HEENBHOM KIMHUYECKOM UccenoBaHuu y nanueHtoB ¢ IPF (Palmer
et al., Chest, 2018, 154, 1061-1069).

®ubpo3 nouex.

LPA u LPA, BoBicUeHHI B 3THONOTHIO hubpo3a mouku. LPA oxa3piBaeT BIMsHUE Kak Ha npoaudepanu:o,
TaK U Ha COKpalleHUE KIyOOUKOBBIX ME3AHIMANBHBIX KJIETOK U, TAKMM 00pa3oM, Yy4acTBYET B NponudepaTus-
HoM rinomepyionedpure (C.N. Inoue, et al., Clin. Sci. (Colch.) 1999, 96, 431-436). Ha »uBOTHO! Moaeny no-
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yeyHoro ¢ubpo3a [oaHocTOpOHHAA 00cTpyKIMsa MouetoyHuka (UUQO)] 6bu10 00HApy»KEHO, YTO MOUYEHHBIE pe-
nentopsl LPA skcnpeccupytoTcs B 6a3anbHBIX YCIOBUAX ¢ nopaakoM akcmpeccun LPA,>LPA; = LPA>>LPA,.
DTa MoJeNb YCKOPEHHO MMUTHUPYET pPa3BUTHE MoyeyHOro ¢ubpo3a, BKIIOYAS BOCHAJICHHUE IOYEK, aKTHBAIMIO
¢ubpobnacToB ¥ HAKOIUIEHHE KOMIIOHEHTOB BHEKJIETOYHOTO MaTpukca B knyboukax u unrepcrunuu. UUO 3Ha-
YUTENBHO MHAYLUPOBaIa 3kcnpeccuo LPA -penentopa. DTo NpoUCXOAUIO MapaiensHO ¢ npoaykuueit LPA B
nouykax (yBeauueHue B 3,3 pa3a) B KOHAMIMOHMPOBAHHON CPEE OT MOYEUHBIX IKCILIAHTOB. Y MPOTHUBOIOJIOXK-
HBbIX OOKOBBIX MOYEK HE OBbIJIO 3HAYUTEIBHBIX U3MEHEHUMH B BbICBOOOXkAcHUM LPA u skcnpeccun
LPA-penentopoB. 3T0 CBUAETENLCTBYET O TOM, YTO NPEABAPUTENBHOE ycaoBUE /uis AckicTBus LPA npu ¢hubpo-
3¢ BBINONHEHO: mpoayuuposanue nauranaa (LPA) u uaykmus omHoro u3 ero peuentopoB (peuentop LPA))
(J.P. Pradere et al., Biochimica et Biophysica Acta, 2008, 1781, 582-587).

VY Mbleit, y kotopbix HokayTupoBaH peuentop LPA; (LPA, (-/-), pa3BuTHe noueqHoro ¢pudposa 3HauM-
TenpHO ocnabieHo. Mpimn UUO, obpaborannbie aHtaronuctoM penentopa LPA Kil6425, umenu 6am3koe
€x01cTBO ¢ npoduneM moimeit LPA; (-/-).

LPA MoeT y4acTBOBaTh B MHTPANEPUTOHEAIHHOM HAKOIJICHHH MOHOIMTOB/Makpodaros, u LPA moxer
UHIYIMPOBaTh dKcnpeccuio npopudporudeckoro nurokuHna CTGF B mepBHUHBIX KyIbTypax ¢uOpobracToB
yenoseka (J.S. Koh, et al., J. Clin. Invest., 1998, 102, 716-727).

O6paboTtka LPA MbImuHO#M snuTenuansHoil noyeyHoi kieroynoi muauu, MCT, BeI3bIBana OICTpOE yBe-
muyeHue okcnpeccun  npodubpornueckoro nurokuHa CTGF. CTGF  wurpaer pematomyio pons B
UUO-unaynMpoBaHHOM TyOynouHTepcTunuansaoM ¢ubpose (TIF) u yuactByer B mpoduOpoTHUECKOH aKTUB-
Hoctd TGFP. O1a uHayKIMs OblTa MOYTH NMOJHOCTHIO IO/IABIEHA MYTEM COBMECTHOTO JEYECHHUS aHTAarOHUCTOM
peuenrtopa LPA Kil6425. B onHom acnexte mpodubpoTuueckas akTuBHOCT, LPA B moukax sABIseTCs pe3ynb-
TaTtoM npsMoro aeictBus LPA Ha kneTku nouek, Bkmoydas uuaykuuto CTGF.

®ubpo3 neyeHH.

LPA BoBneueHa B 3a0oieBaHus nedeHU U ¢pubpo3. YpoHu LPA B mna3Me M ayToTakcHHa B CHIBOPOTKE
(pepMeHT, OTBETCTBEHHBIH 3a Npoaykuuio LPA) NOBBIIIEHB! y MAIIMEHTOB € FEMAaTUTOM M Y XKMBOTHBIX MOJIENEH
C TIOBPEX/ACHUAMH IEUEHHM B KOPpEISMH C pa3BuBatomuMmcs ¢ubpo3om. LPA rtawke peryaupyer ¢GyHKIUIO
kaetok neueHu. Penentopsl LPA, u LPA, akcnpeccupytoTcs 3Be3a4aThIMU KJIETKaMU NME4YeHH Mblu, U LPA
CTUMYIIHUPYET MUTpallHi0 MHOPUOPOOIACTOB NEUECHH.

®ubpo3 raas.

LPA BoBnedeHa B 3axUBJIEHUU paH ria3. Penentopel LPA; u LPA; 06HapyXuBaloTCs B HOPMAIbHBIX 3MH-
TEIUANbHBIX KIETKaX, KEPaTOLUTaX U 3HAOTEIUAIBHBIX KJIETKaX POrOBUIBI KPONMKa, M dkcnpeccus LPA; u
LPA; yBenu4eHa B SNMUTENUANBHBIX KIETKaX POrOBUIIBI TOCIE TPABMBI.

LPA u ero roMosoru npUCyTCTBYIOT BO BHYTPUITIA3HOM U CIE€3HOM XKUAKOCTU Ia3a KPOJIUKA, U UX YPOBHU
NPEBBIIIEHB] B MOAEIU TPABMbI POTOBUIIBI Y KPOJIHKA.

LPA unaynupyer oOpa3oBaHUE aKTHHOBBIX CTPECCOBBIX BOJOKOH B JHIOTEIMATbHBIX U 3MUTEIHATIbHBIX
KJIeTKaX POTOBUIIBI Y KPOJHKA U CIOCOOCTBYET cokpanicHuto Gudpobiaacto B porosune. LPA taxke ctumymu-
pyeT nponudepalrio TMrMEHTUPOBAHHBIX AMUTEIHATLHBIX KIETOK CETYATKY YEJIOBEKA.

®ubpos cepaua.

LPA BoBneuena B uHpapkT Muokapaa u ¢puodpo3 cepaua. YposHu LPA B CHIBOPOTKE NMOBBIIIEHB! Y NMAIH-
€HTOB, nepeHecmux uHbapkt Muokapaa (MI), u LPA ctumyaupyer nponudepanuio 4 NpOAYKIUIO KOIareHa
(dubpo3) udbpodaactamu cepaua kpreicel. O6a peuenrtopa LPA; u LPA; skcnpeccupyroTcs Ha BRICOKOM YPOBHE
B CEPACYHON TKAHU Y€JIOBEKA.

Jleuenue hudpo3a.

B onHoM acnekte coeaunenue ¢opmyasl (I) unu ero papmaneBTHUECKH NMPUEMIEMYIO COJIb TPUMEHSIOT
JUISL JIEYEHUs MM NpeaynpexacHus Gpubposa y muexonuratomero. B onnom acnekre coenunenue gpopmynst (1)
WM €ro (apMaleBTHUECKH NIPUEMIIEMYIO COJb MPUMEHSIOT 171 JeueHus Hubpo3a opraHa MM TKaHH Y MIEKO-
nuraroniero. B oanoM acnekre npeanaraercs cnoco0 MpeaynpesxaeHUs BOSHUKHOBEHUS cOCTOSHUSA (ubpo3a y
MJIEKOTIUTAIOILIETO, IPU 3TOM CHOCO0 BKIIIOUAET BBEACHUE MIEKONMUTAIOIEMY, UMEIOIIEMY PUCK PA3BUTUS OJHO-
ro HIM HECKOIBKUX COCTOSHMII (ubposa, TepaneBTHYECKH J(PPEKTUBHOIO KONUYECTBA COCIMHEHUS
dopmyas! (I) unu ero papmaneBTHUECKU MpUEMIEMOi comu. B 0JHOM acmekTe MICKOMUTAIONICE NOABEPraaoch
BO3/ICHCTBUIO OJHOTO UM HECKOJBKUX YCIOBUI OKpYXaloIEH Cpeasl, KOTOPbIE, KAaK U3BECTHO, YBEIUYUBAIOT
puck pa3Butus ¢Hubposa opraHa MM TKaHH. B OMHOM acnekTe MIJIEKONHUTAIOIIEE IMOJBEPranoch OJHOMY HIIHU
HECKOJIBKMM YCIOBHUSM OKPYXAIOLIEH Cpeabl, KOTOpBIE, KaK M3BECTHO, YBEIMUYHMBAIOT PUCK pa3BUTHS (HOpo3a
JIETKUX, IEYEHU WM MOYEK. B 0THOM acnexTe MIEKOMUTAIOUIEE UMEET TEHETUIECKYIO MPEAPACIOI0KEHHOCTD K
pa3Butuio hubpo3a opraHa UM TkaHd. B oqHOM acnexTe coenuHerue Gopmyinsl (I) uau ero gpapmaneBTuiecku
NPUEMIIEMYIO COJIb BBOJIAT MJIEKOMUTAIOIEMY AN NPEAYNPEXKACHUS UIU CBEACHUS K MUHUMYMY PYyOLl€BaHUS
nocje NOBPEXACHUA. B 01HOM acnexTe NOBPEXACHUE BKIOUAET XUPYPrUUE€CKOE BMEIIATEIbCTBO.

Tepmuns! "pubpo3" unu "pubdposzHoe HapyieHUE", UCTIOIH3YEMBIC B HACTOSILEM TOKYMEHTE, OTHOCATCS K
COCTOSIHUAM, KOTOPBIE CBSA3aHBI ¢ HEHOPMANBHBIM HAKOIIJICHUEM KJIETOK, W/UIHM (pUOPOHEKTHHA, U/WITH KOJuIare-
Ha, W/WIM YBETMYCHHBIM PEKPYTUpoBaHHEM (uOpoOIacToB, M BKIIOYAIOT, HO Oe3 orpaHuueHus, Gpudpos or-
JEbHBIX OPraHOB UM TKaHEH, TAKUX KaK CEPALIE, NOUYKH, EUEHb, CYCTaBhl, JIETKUE, MIIEBPAIbHbIE TKAHU, IEPU-
TOHEaNbHas TKaHb, KOXa, POrOBUIA, CETYATKA, OTOPHO-ABUraTeIbHbII anapar U 5keIy0YHO-KUIIEYHBIH TPAKT.
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[IpumMeps! 3a001eBaHMi, HAPYIICHUH MM COCTOSHUH, B KOTOpBIE BOBJIEHEH (uOpO3, BKIIOYAIOT, HO 0e3
orpaHMYeHUs, 3a00JI€BaHUS JIETKUX, CBA3aHHBIE ¢ (HUOPO30OM, HAIPUMEP MIUONATHUECKHH JerodHblil (Hubpo3s,
¢ubpo3 JErkux, BTOPUUHBIH K CHCTEMHOMY BOCHAIUTENHFHOMY 3a00JI€BaHHIO, TAKOMY Kak PeBMAaTOMIHBIH apT-
PUT, CKIEPOAEPMHUS, BOTYAHKA, KPUNTOTeHHBIH (MOPO3UPYIOMHUil aJbBEOTHUT, PaJUallMOHHO-UHYIIUPOBAHHBIH
¢ubpo3, xpoHuueckas oOcTpykTuBHas Oone3np nerkux (COPD), xpoHuueckas actma, CHIHKO3, acOect-
UHIYIMPOBAHHBIN JIETOYHBIH (HOpO3 MM MIeBpaibHbIH (uOpO3, ocTpoe MOBpEXICHUE JEIKUX U OCTPBIH pec-
MUPATOPHBIN AUCTpecC (B TOM YMCIIE BBI3BAHHBIM OakTepHanbHOH MHEBMOHHUEH, TPaBMOH, BUPYCHOH THEBMOHH-
€il, BEHTUIIATOPOM, HEJETOYHBIM CENCHCOM M acmupalueii); XpoHUYeckue HedponaTtuu, CBA3aHHBIC C TpaB-
Moii/hubpo3oM (huOpo30M MoUeK), HampUMep TIIOMEPYIOHE(HPUT, BTOPUUHBINH MO OTHOIICHHIO K CUCTEMHBIM
BOCHAJIUTENBHBIM 3200/1€BaHUAM, TAKMM KaK BOTYaHKA U CKIEPOAECPMHUS, AMAOET, IIIOMEpYIsIpHEIA HeQpUT, oua-
TOBBIH CErMEHTApHBIH IMNMIOMEPYIISAPHEIHA cKiIepo3, IgA HedponaTus, runepTeH3us, alnoTPAHCIIIIAHTAT U CHHIPOM
Anpriopra; KuIeYHbIH GUOpO3, HAaNpUMEpP CKICPOAECPMHUS U PajAHAllMOHHO-MHAYIMPOBAHHEBIH (HOpO3 Kuey-
HMKa; (HUOPO3 NMeyeHH, HaNpUMeEp LUPPO3 NEUYEHH, ATKOTrONb-UHIYIIMPOBAHHEIH (HUOpO3 MeueHu, HeaaKkoromib-
Heli creatorenatut (NASH), TpaBMBI JKENYHBIX MPOTOKOB, NEPBUYHBIH OMIMAPHBIA IMPPO3, HHGEKIHS UIH
¢ubpo3 neyeHyu, BI3BAHHEBIA BUPYcOM (HanpuMep, XpoHuueckuii renatut C), 1 ayTOUMMYHHBIH renatut; ¢puo-
O3 rOJIOBHI U IIEM, HAIPUMED, BBI3BAHHEIN 00yUeHHEM; pyOlieBanue porosunsl, Hanpumep, LASIK (nazepHsbrit
In situ KepaToOMuIIE3), TPAHCIIIAHTAT POTOBUIBI M TPaOEKYIIKTOMUS;, TUNEpTpodHIeckoe pyOlieBaHHE U KEIIOU-
JIbI, HATIPUMED, BBI3BAHHBIE 0’)KOTOM MIIM XUPYPTUUECKHM BMENIATENLCTBOM; U ApyTHEe (HUOPO3HbIE 3a00eBaHu,
HanpuMep, CapKOUA03, CKIECPOACPMHUS, NOBpexAcHHE/HUOPO3 CIIMHHOrO Mo3ra, MUeao(huOpo3, COCYAUCTHIH
pecTeH03, aTEPOCKIEPO3, apTEPUOCKIEPO3, FPpaHyIeMaro3 Berenepa, cMemanHoe 3a00JeBaHUE COEAUHUTENBHOM
TKaHU U 0607e3Hb [leiiponu.

B o1HOM acnekTe MIIEKONHUTAIONIEMY, CTPANAIOIIEMY OT OJHOTO M3 CIIEAYIONMX HEOTPAHUYUBAIONIHUX TH-
NUYHBIX 3a00/eBaHMI, HAPYIIEHUI MM COCTOSHMIM, OyAeT mone3na tepanus coeauHeHueM Gopmynst (1) umm
ero (apManeBTHYECKH MTPUEMIIEMOIl COMBIO: aTepOCKIEpo3, TpOMO03, 3a00IeBaHUE Cep/Na, BAaCKYIUT, 00pa3o-
BaHUE pyOLOBOH TKaHH, pecTeHo3, ¢uedur, COPD (xpoHHueckoe 0OCTPYKTUBHOE 3a00I€BaHHUE JETKHX), JIEroy-
Has TUIIEPTEH3Ms, JErouHblil (Hubpo3, BocnaneHUe JEerKuX, cnaiku KuleyHuka, Gubpo3 MOYEeBOro ny3sps H
IUCTHT, HUOPO3 HOCOBBIX NIPOXOJ/IOB, CHHYCHT, BOCIIANIEHHE, ONIOCPEI0BaHHOE HeHTpodunamu, u Gudbpos, ono-
cpenoBaHHBIN GubpodIacTaMu.

B onHoOM acnekre coeaunenue ¢opmyrasl (I) wim ero dapmaneBTHUECKH NPUEMIIEMYIO CONb BBOJAT MJe-
KomurarmeMy ¢ Guopo3oM opraHa HIH TKaHH, UIM C NPEAPACIONOKEHHOCTHIO K pa3BUTHIO Gubpo3a opraHa
UM TKaHHU, BMECTE C OJTHUM MJIM HECKOIBKUMU JPYTUMM areéHTaMH, KOTOpbIE MPUMEHSIOT A eueHus Ghubpo-
3a. B oHOM acnexTe OMH MM HECKOJIBKO ar€HTOB BKIIIOYAIOT KOPTUKOCTEPOUIBI. B 0THOM acriexTe OaMH U
HECKOJIbKO arcHTOB BKJIIOHAIOT UMMYHO/ENPECCAHTH. B 07HOM acnekre OJUH MM HECKOJBKO areHTOB BKJIIO-
YalOT aHTAarOHUCTHI B-Kki1eTok. B 0/1HOM acnekTe 0MH MM HECKOIBKO areHTOB BKIIIOYAIOT YTEPOTrJIOOUH.

B onHoM acnekte coeaunenue ¢opmynsl (I) unu ero dapmaneBTHYECKH NPUEMIIEMYIO COJIb TPUMEHSIOT
JUIS JICUEHHUS IEpMaTO/IOTMYECKUX HAapyIIeHUH y Miekonuratomero. Henonp3yeMplil B HACTOAIEM JTOKYMEHTE
TEPMHH "/epMaTONIOrH4YecKoe HapylleHHe" OTHOCHUTCA K KOXXKHOMY 3abojeBaHHIO. Takue 1epMaToloruvecKue
HapyIIEHUs BKIIOYAIOT, HO 0€3 orpaHM4eHus, nponudepaTuBHbIE WIM BOCTIAIUTEIbHBIC HAPYIIECHUS KOXH, Ta-
KM€ KaK aTONMUYECKUIl IepMaTHUT, OyIUIe3HbIE pacCTpONHCTBA, KOIAreHO3bI, IICopUas, CKIEpOACpMY, IIcopuaTuye-
CKHE MOPAXEHHUS, AEPMATHT, KOHTAKTHBII JEpMAaTHUT, dK3eMy, KPaMBHUILY, po3alea, 3aXHUBJICHHE paH, pyOue-
BaHHUe, runeprpoduueckoe pyodleBanue, kenouasl, 6one3nr KaBacaku, po3anea, cunapom Illerpena-Jlapccona,
KkpanuBHULY. B onHOM acnekrte coeaunenue ¢opmynsl (I) umm ero gapManeBTHUECKH NTPUEMIEMYIO COJb MPHU-
MEHSIOT U151 JICYEHHUS] CUCTEMHOTO CKIIEpOo3a.

Boss.

ITockonbky LPA BeicBOOOXAaETCA MPU NOBPEXACHUU TKaHU, LPA, urpaer BaxxHyI0 pojb B MHUIIUUPOBA-
HUU HeBpomnatuueckoit 6onu. LPA,, B otmuuue ot LPA, unu LPA;, skcnpeccupyeTcst kKak B FaHIIMAX AOpCab-
HbIX kopemkoB (DRQG), Tak u B HelipoHax AOpcanbHBIX KOpEMKOB. Mcnons3ys aHTUCMBICIOBOM OIMIO/1e30KCH-
Hykiteotun (AS-ODN) nias LPA; u LPA,-Hyns-Mbimei, 6610 oOHapyxeHo, uto LPA-unaynupoBannas Mexa-
HMYECKas aJUIOJUHUA M runepanre3us onocpenosaHa LPA;-3aBucuMbiM ob6pazoM. LPA| u nayHcTpuM akTHBa-
s Rho-ROCK wurparor poip B MHHUIIMMPOBAHMM NEPEIaYd CUTHAJIOB HeliponaTuyeckoit 6omu. Ilpensapurens-
Hast oOpaboTka sk30dhepMenToM Clostridium botulinum C3 (BoTXC3, uarudurop Rho) unu Y-27632 (uarudu-
Top ROCK) nosnHoCThIO yeTpaHsia aJlIOAMHHUIO U TUIIEpaIre3uio y Mblleil ¢ noBpexacHueM HepBa. LPA Takxke
UHIYIUPOBaNa IEMHUCIHHU3AIMIO 3aJHET0 KOPEIIKa, KoTopas Oblia mpenoTBpalieHa ¢ nomomsio BoTXC3. Jle-
MHEIMHU3ALMS 3aJHEr0 KOpPEIIKa, BhI3BAaHHAS TPaBMoH, He Habmonanach y LPA|-Hyab-MblIel UIM y Mblei
JIMKOTO THIa, KOTophIM MHBbelMpoBanu AS-ODN. Ilepenaua curnanos LPA, no-BuaumMomMy, HHAYIHUPYET Bax-
HBIC MapKephl HeliponaTuieckoii 0oy, Takue xak nporeunkunasa Cy (PKCy) u cyobeaunauna o281 norennuan-
VIIpaBIAEMBIX KaNblUeBbIX kaHamoB (Cac201), 3aBucumbiM oT LPA; u Rho o6pazom (M. Inoue, et al., Initiation
of neuropathic pain requires lysophosphatidic acid receptor signaling, Nat. Med. 10 (2004), 712-718).

B onHoM acnekte coenunenue ¢opmynsl (I) unu ero dapmaneBTHYECKH NPUEMIIEMYIO COJIb TPUMEHSIOT
JUIsL TedeHus 60IM y MiekonuTaolero. B ogHoM acnexre 6onb npeacraBnseT coboi ocTpyro 6015 HIIH XPOHHU-
yeckylo 06onb. B apyrom acnexre 00sb NpeacTaBiIseT cOO0H HEBPONATHUYECKYIO OOJIb.
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B onHoM acnexte coeaunenue ¢opmyasl (I) unu ero dapmaneBTHUECKH NMPUEMIEMYIO COJIb TPUMEHSIOT
npu nedeHud ¢udpomuanruu. B onHom acnekte ¢uOpoMuanrus BO3HUKAET M3-3a oOpa3oBaHMsA (GUOpO3HOH
pyOLIOBO# TKaHM B COKPATUTEILHBIX (ITPOM3BONIBHBIX) MBIIIAaX. MUOPO3 CBA3BIBAET TKAHH U IOJABISET KPOBO-
TOK, YTO NPHUBOJUT K BO3HUKHOBEHHIO OOITH.

Pax.

CurnanpHbIH NyTH penentopa Ju30¢hochOIUITUI0B UTPAET PONb B ITHOJOTMH paka. JIuzodocharunnas
kucnora (LPA) u ee G-6enok-cBazannbie penentopsl (GPCR) LPA,, LPA, u/unu LPA; y4acTBYIOT B pa3BUTUU
pa3MMYHBIX THIIOB paka. MHMIIMMpOBaHuUE, MTPOrPECCUPOBAHUE U METACTA3UPOBAHUE PaKa BKIIOYAIOT HECKOJIBKO
OTHOBPEMEHHBIX U TOCJEI0BATEIBHBIX MPOIECCOB, BKIIOUAs KIETOYHYIO NMpoiaudepaluio U pocT, BhKUBAC-
MOCTh U aHTHANONTO3, MUTPAIMIO KIETOK, MPOHUKHOBEHHUE YYXKEPOAHBIX KIECTOK B ONpECICHHBIC KIETOYHBIE
CJIOM M/WNHM OpraHbl, ¥ CTUMYJIMPOBAHHUE aHrMoreHe3a. KOHTpOab KaXa0ro U3 3THX MPOILECCOB € NOMOIIBIO Te-
penaun curnanoB LPA B ¢pu3nonornueckux u natou3MONIOrHIECKUX YCIOBUAX MOTIEPKUBAET NOTCHIUAIBHYIO
TEpANEeBTUYECKYIO MOJE3HOCTh MOAYIUPOBaHUS NMyTel nepepauu curHanoB LPA nis nedeHus paka, ocoOEHHO
Ha ypoBHe peuentopoB LPA umu ATX/lysoPLD. Ayrorakcun (ATX) nmpeacraBnser coboif mpoMeTacTaTuye-
CKUil ()epMEHT, NEpPBOHAYAIBHO BBIJCICHHBIN U3 KOHAMIMOHUPOBAHHOHN Cpe/bl KIETOK MEIaHOMBI YENOBEKa,
KOTOPBIIl CTUMYIHPYET MHOXXECTBO OMOJOTMYECKHX AKTHBHOCTEH, BKIIOYAs AHTHOTEHE3 M CTUMYJIHMPOBAHHUE
KJIETOYHOTO POCTa, MUTPAIMHU, BEDKUBAEMOCTH U U dHepeHIMPOBKY MocpeacTBOM npoayiupoBanus LPA (Mol.
Cancer Ther., 2008; 7(10):3352-62).

LPA nepenaet curnans! yepe3 cobcrBeHHble GPCR, 4TO NpUBOAMT K aKTHUBALMM MHOXXECTBA JayHCTPUM
s¢dexropubIx nyreil. Takue nayHcTpuM 3¢dekTopHbIe MyTH UrpatoT poib B pake. LPA u ero GPCR cBs3ansl ¢
pakoM yepe3 OCHOBHBIE OHKOTCHHBIE CUTHATBHBIE TYTH.

LPA crocoOCTByeT OHKOr€HE3y NMYTEM YBEIMUYEHHUS IOJBMXKHOCTH U MHBa3UBHOCTH kieTok. LPA BoBie-
YeHa B MHUIMHPOBAHHUE HIIM NMPOTPECCUPOBAHUE paka su4HMKA. LPA npucyTcTBYeT B 3HAUUTEIBHBIX KOHIICH-
Tparuax (2-80 MkM) B aclUTHUECKOH XUAKOCTH Y NMAIMEHTOB C PAKOM SMYHUKA. PakoBble KIETKM SHYHHUKA
KOHCTUTYTHBHO NPOAYIHUPYIOT MOBBIMICHHBIE KoidMuyecTBa LPA mo cpaBHEHHIO ¢ HOPMaNbHBIMH JIUTEIHAND-
HBIMH KJIETKAMHU Ha MOBEPXHOCTU SUYHUKOB, NPEANICCTBEHHUKAMHU 3MUTEIUAIBHOrO paka suyHuka. IloBbieH-
Hble ypoBHU LPA Takke 0OHapyXeHBI B I1a3Me OT NAllMEHTOB C PaHHEH cTanuell paka SUMYHUKOB IO CPABHEHHIO
¢ xoHTpoisiMu. Penentopel LPA (LPA, u LPA;) Takxke U30BITOUHO 3KCIPECCUPYIOTCA B KIETKaX paka SUYHUKA
N0 CPAaBHEHHUIO C HOPMAJbHBIMHU JMUTEIMATBLHBIMHM KIETKAMU Ha MOBEPXHOCTH SMYHUKOB. LPA ctumymupyer
sxcnpeccuio Cox-2 MocpeacTBOM TPAHCKPUIIIMOHHOM aKTUBAIMM U NOCTTpPAaHCKpUNIHOHHOro yeunenus MPHK
Cox-2 B KIeTkax paka SMYHUKOB. [Ipoctarmanauusl, npoayrupyeMbeie Cox-2, BOBICUYEHBI B P PaKOBBIX 3200-
JIEBaHUI 4eJoBeka, H (hapMaKkoNorHieckoe MHruOUpoBaHue akTUBHOCTH CoX-2 CHHXKAET pa3BUTHE PaKa TOJICTOMH
KUIIKK ¥ YMEHBIIAET pa3Mep U KOJIMYECTBO aJCHOM Vy NMAIMEHTOB C CEMEHHBIM a/JIeHOMATO3HBIM I1OJHIIO30M.
LPA Taxke y4acTBYeT B MHUIIMMPOBAHUHU UITH NPOrPECCUPOBAHUM paka NMpeAcTaTeIbHOM XKene3bl, paka MOJIoy-
HOH JKene3bl, METAHOMBI, paKa IOJIOBBI U IIEH, paka KUIICYHHKA (KOJOPEKTAIBLHOIO paka), paka IMTOBHIHOM
*xene3nl M Apyrux BuaoB paka (Gardell et al., Trends in Molecular Medicine, vol. 12, no. 2, p. 65-75, 2006; Ishii
et al., Annu. Rev. Biochem, 73, 321-354, 2004; Mills et al., Nat. Rev. Cancer, 3, 582-591, 2003; Murph et al,,
Biochimica et Biophysica Acta, 1781, 547-557, 2008).

Knerounsie orBetsl Ha LPA omocpenytores yepe3 penentops! nusodochatuanoil kuciaorel. Hanpumep,
peuentops! LPA onocpenyror ¥ MUIrpanuio, ¥ MHBAa3HIO KJIETOUHBIX JIMHUI paka MOJKENTYI0YHOM jKenessl: aH-
taroHuct LPA; u LPA; (Kil16425) u LPA,-cnenudpuunsiec MuPHK 3¢ dektuBHO 610KMpOBamu in vitro Murpa-
U0 B OTBET HA LPA M nepuTOHEanbHYIO )KUAKOCTh (ACIMT) OT MALMEHTOB C PAKOM MOKETYAOYHON KENE3DI,
kpoMe Toro, Kil6425 61oxupoBanu akTuBHOCTH LPA-HHIYyIMPOBaHHON M aCUMT-WHIYIMPOBAHHON MHUTpalUu
CUJTBHO TIEPUTOHCATHHBIX METACTA30B KICTOYHOM JIMHUY paka MoHKeTyA0YHOH skene3s! (Yamada et al., J. Biol.
Chem., 279, 6595-6605, 2004).

JIMHUM KJIETOK KOJOPEKTAIBHOH KapIIMHOMBI XapaKTepU3yIOTCs 3HauuTensHoi akenpeccueit MPHK LPA;,
1 LPA uHAynIMpyeT MUrpalio JaHHBIX KJIETOK M NPOAYKIMIO aHTHOTEHHBIX (hakTopoB. CBepXdKcIpeccHs pe-
nentopoB LPA urpaer BaxxHylo poib B aTOreHe3e paka IMUMTOBHAHOI xene3sl. Bniepeoie LPA; kmoHupoBanyu u3
KJIETOK paka MpEACTATENbHOMN JKele3bl, YTO COrJacyeTcs co cnocoOHocThi0 LPA MHAYNUPOBAaTH ayTOKPUHHYIO
nponudepanuio KIETOK paka MpeacTaTeIbHON KeNe3bl.

LPA urpaer cTUMYNUPYIONIYIO pOJb B IPOrpECCUPOBAHUM MHOTHX THIOB paka. LPA nponyuupyercs u-
HMSAMH KJIETOK paka MpeaCTaTeNbHO XKene3bl U MHAYIHUPYET Mpoaudepanuio 1anHelX kaetok. LPA unaynupyer
yepe3 LPA;-myTs nepenauu curxana nponudepanuio, MUrpanuio, aare3uio KJIeToK KapIMHOMBI TOJICTOHN KHIIKH
yeJoBeka kiaeToyHoi nmuauu DLDI, a Taxke cekpenuio aHrMOreHHbIX (akTOpOB AaHHBIMM KJIeTKaMH. B apyrux
JUHUSAX KICTOK KapIUHOMBI ToNcTOi kumky yemoBeka (HT29 u WiDR) LPA nosbimaer kietounyio nponude-
palMIO U CEKPENMIO AHTHOTEHHBIX ()aKTOPOB. B ApyrUX JTMHUAX KJIETOK paka TOJICTOH KUIIKM aKTHBALMS pEle-
TopoB LPA; u LPA; BbI3BIBacT kneTouHylo nponudepanuio. 'eneTuyeckue Wi GpapMakoIOrHiecKue MaHUIy-
msuuu ¢ MetabonusmoMm LPA, cnenuduyeckas 6iokana nepeayd CUrHajIOB PELENTOpa U/MIM HHIMOMPOBaHUE
JAYHCTPUM ITyTEH Nepeaayy CUrHaa NpeacTaBiIsIoT IOAX0AbI K TEPANUH paka.

Coobmanocs, uto LPA u apyrue $hochomumuasl CTUMYIUPYIOT 3KcIpeccuto uHTepneiikuna-8 (IL-8) B
KJIETOYHBIX JMHHUAX paka SHYHUKOB. B HEKOTOpPBHIX BapHaHTax OCYIECTBICHHS BBICOKME KOHIEHTpanuu IL-8
IpH pake SUYHUKA KOPPETUPYIOT CO CIa0bIM HayalbHBIM OTBETOM Ha XMMHOTEPAIIUIO U, COOTBETCTBEHHO, Clla-
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ObIM NporHo3oM. B Mojaensax »HuBOTHBIX 3kcnpeccus I1L-8 u apyrux ¢axkropo pocra, Takux kak (Gakrop pocTa
suporenus cocyaoB (VEGF), cBi3aHa ¢ MOBBIILIEHHON OHKOT€HHOCTHIO0, 00pa30BaHUEM ACLUUTOB, AHTHOTE€HE30M
U MHBAa3UBHOCTBHIO PAKOBBLIX KJIETOK SAMYHHKOB. B HekoTopsix acrexrtax IL-8 sBasercss BaXKHBIM MOJYIATOPOM
NPOrPECCUPOBAHUS paAKa, JIEKAPCTBEHHOM YCTOHYMBOCTU M NMPOTrHO3a MPU Pake SUYHUKOB. B HEKOTOPBIX Bapu-
aHTax OCYIIECTBIEHUS coeauHeHue dopmynsl (I) uHrHOUpyeT umu ymeHsIaeT akcnpeccuio IL-8 B kneTouHsIx
JMHUAX paKa SUYHUKOB.

B onnom acnexre coeaunenue ¢opmyasl (I) uam ero dapmaneBTHIECKH NPHEMIEMYIO COIb TPUMEHSIOT B
neyeHuu paka. B ogHoM acnekre coenunenue ¢opmynsl (I) uam ero gpapManeBTHYECKH TPUEMIIEMYIO COIIb MTPU-
MCHSIOT B JICUCHHUH 3JI0KAYECTBEHHOI0 U J0OpPOKAaYeCTBEHHOrO NMponudepaTuBHOro 3abonesanus. B oxHoMm ac-
nekre coenuuenue hopmynsl (I) mnu ero dapmaneBTHIECKH TPUEMIIEMYIO COJb MPUMEHSIOT T MIPEAYTIPExKe-
HMS MM YMEHBIICHHUS Npoiudepanuu onyXxonaeBbIX KJIETOK, HHBA3UM M METAcTa3 KapIlMHOM, IJIEBpaIbHON Me-
soteauoMbl (Yamada, Cancer Sci., 2008, 99(8), 1603-1610) umu neputoHeanbHOU ME30TEIMOMBI, PakoBoil 60-
JIM, KOCTHBIX MeTacTa3 (Boucharaba et al., J. Clin. Invest., 2004, 114(12), 1714-1725; Boucharaba et al., Proc.
Natl. Acad. Sci., 2006, 103(25), 9643-9648). B omHOM acnekTe npeamaracTcs crnocod JeueHus paka y MICKOMH-
TAIONIEr0, BKIIOYAIOMIUI BBEJCHUE MJIEKONHUTAIOMEMY coenuHeHus dopmynsl (I) uiam ero dapManeBTHUECKH
NPUEMIIEMOI CONM U BTOPOTO TEPANEBTUUECKOrO areHTa, I/I€ BTOPOH TepaneBTUUECKUI areHT SBJIAETCS NPOTHU-
BOPAKOBBIM ar€HTOM.

Hcnosip3yeMblii B HACTOSAIIEM JOKYMEHTE TEPMHUH "pak” OTHOCHTCH K aHOMAJIbHOMY POCTY KJIETOK, KOTO-
pble MMEIOT TEHICHIHUIO K Npoiudepanuyd HEKOHTPOIMPYEMBIM 00pa30M M B HEKOTOPBIX CIy4asx K METacTasu-
poBaHMIO (pacnpocTpaHeHuto). TUmel paka BKIIOYAIOT, HO 0€3 OrpaHUYEHHS, COJUAHBIE OMYXOIM (TakUe Kak
COJIMHBIE ONMYXOJU MOYEBOIO MY3bIPs, MUIEBAPUTENBHOIO TPAKTa, TOJOBHOTO MO3ra, MOJOYHOI KENE3bl, 3H-
JIOMETpHUS, CEpALA, TOYKH, JIErKoro, TuMdaTuyeckoil Tkanu (TuMdoma), TUIHUKA, TOKETYI0YHON JKEeNe3bl UIH
JAPYTUX 3HIOKPUHHBIX OPTraHOB (IMMTOBUAHON KeNE3bl), MPEACTATEIBHON Kele3bl, KOXU (MeraHoma Uiau Oa-
3a7bHO-KJIETOYHBIN paK) UM reMaTOJOTHUYECKUE ONYXOJH (Takue Kak JIeHKo3) Ha Jr000H cTaauu 3a00aeBaHUs C
METacTa3aMy UM 06e3 MeTacTas3os.

JlononHuTENbHBIE HEOTPAHUYMBAIOIIME ITPUMEPHI paka BKIIOYAIOT OCTpPHIil TMMQOOIacTHEIN Neiiko3, ocT-
PBII MUENOUAHBIN JEHKO3, aAPEHOKOPTUKATIBHYIO KapLIUHOMY, paK aHaJIbHOrO NPOX0Ja, PaKk alneHauKca, acT-
POLIMTOMY, aTUNHYHYIO TEPATOUAHYIO/PabIOUAHYIO ONYX0Nb, 6a3aIbHO-KIETOYHYIO KapIUHOMY, paK >KEIYHBIX
IPOTOKOB, pak MOYEBOI0 My3bIPs, PaK KOCTU (OCTEOCAPKOMY M 3JI0KAYECTBEHHYIO (PUOPO3HYIO FHCTHOLMTOMY),
TJIMOMY CTBOJIA TOJIOBHOTO MO3ra, ONYXOJU FOJIOBHOIO MO3ra, ONYXOJU FOJOBHOTO M CIIMHHOTO MO3ra, pak Mo-
JIOYHOH keJIe3bl, OPOHXHAIBHBIE ONYXOIH, TUMPOMY bepkuTTa, pak nedku MaTku, XpOHHUECKUH TuMbonuTap-
HBIH JIeHK03, XPOHUYECKUH MUENOTCHHBIN JIEHKO3, pak TOJICTOH KMIIKH, KOJOPEKTAIBHBIN pak, kpaHHodapuH-
ruoMy, koxHyto T-ki1erounyio 1uMdoMy, IMOPHOHATIBHBIE ONYXOIM, paKk 3HAOMETPHUS, dNEHAUMOONAcToMY,
SMEHAUMOMY, PaK MUIIEBOAA, ONYXOIU ceMelicTBa capkoMsl IOuHra, pak rnas, peTHHOOIACTOMY, PaK KEIUYHOTO
ny3bIps, TacTpajdbHBI pak (KeIyaAka), >KENYJAOUHO-KUIIEYHYI0 KapUUHOUAHYIO ONYXOJb, XKEIYyJOYHO-
KHIIEYHYI0 cTpoManbHyio omyxonb (GIST), omyxonb cTpoMaiabHBIX KIETOK KEIYAOYHO-KHMIIEYHOTO TPAaKTa,
OMYXO0Jb 3apOABINIEBEIX KJIETOK, ITHOMY, BOJOCATOKJIETOUHBIN JIEMKO3, pak rONOBB U MIEH, TeNaTOLEIIIONAp-
HBIH pak (medenu), numpomMy X0/DKKHHA, TUIoGapHHIreanbHbli pak, BHYTPUITIA3HYIO MENaHOMY, ONMyXOJH OCT-
POBKOBBIX KJIETOK (9HIOKPHHHOH MOKENYIOYHON Kene3sl), capkoMmy Kamomu, pak mouku, rHCTHOLMTO3 Kile-
Tok JlaHrepraHca, pak ropraHu, JeHKo3, OCTpbIil TMMbOOIacTHEIH JeHK03, OCTPBIi MUEIOUIHBIH JIeHK03, Xpo-
HUYECKUI TUMQONUTAPHBIN NIEHKO03, XPOHUYECKUIH MHUEIOTEHHBIH JeiK0o3, BOJOCATOKJIETOUHBIH JIeiiko3, pak
TNIEYCHU, HEMEJIKOKJIETOYHBIH pak JIETKOro, MEIKOKJIETOYHBIH pak Jerkoro, JduMmMdomy bepkurra, KoXHYIO
T-knerounyto numdomy, muMbomy XoKKHHA, HEXOHKKUHCKYIO TUMGOMY, TUMGPOMY, MaKpOTIIO0YIHHEMHIO
BaneaencrpeMma, MEAYLIO0IaCTOMY, MEAYIIO3NUTEIUOMY, METAHOMY, ME3OTEIUOMY, PaK MOIOCTU PTa, XPOHU-
4eCKUI MUEJOTEHHBIN JIEMK03, MUETOUHBIN NEHK03, MHOXKECTBEHHYIO MUEJIOMY, PaK HOCOTNIOTKH, HelpoOaa-
CTOMY, HEXO/UKKHHCKYIO TUM(OMY, HEMEIKOKIETOYHBIH pak JIETKOTo, pak POTOBOH MOJOCTH, PaKk POTOINIOTKH,
0CTEOCAPKOMY, 37I0KAYECTBEHHYIO (PMOPO3HYIO TMCTHONUTOMY KOCTH, PaK SMYHUKOB, SIIMTEIUATIBHBINA pak suy-
HHMKOB, OITyXOJb 3apO/BIIIEBBIX KJIETOK SMUYHUKOB, ONYXOJIbh SUYHUKOB C HU3KUM 370KAUYECTBEHHBIM ITOTCHIIMA-
JIOM, PaK MOMXKENYAOUHON XKENE3bl, MAaNUIIOMATO3, PaK MapalllUTOBUAHON KENE3bl, paK MOJIOBOTO 4YJIEHA, pak
IJOTKH, MaPEHXUMATO3HBIC ONYXOIH MIMIIKOBHIHON JKeNe3bl NPOMEXYTOYHOH TuddepeHIMpOBKY, MTUHE00/a-
CTOMY M CyNpaTeHTOpHAIbHbIE MEPBUYHBIC HEHPOIKTOAEPMAIBHBIC OMYXOJH, ONMYXOJh I'Hnodu3a, HEOII3UI0
MIa3MaTHYECKUMHU KIIETKAMU/MHOXECTBEHHYIO MHEIOMY, TUIEBPOJIETOYHYIO OJ1acTOMY, NMEPBUYHYIO TUMPOMY
ICHTPAIBLHOH HEPBHOM CHCTEMBI, pak NPEACTATENbHOM KEeIe3bl, pak NPSIMOH KUIIKH, TOYEYHO-KICTOYHBIH pak
(mouxu), peTHHOOIACTOMY, Pa0IOMHOCAPKOMY, PAaK CIIOHHBIX XKEJE3, CAPKOMY, OMYXOJIU CEMENUCTBA CapKOMBI
FOwunra, capxomy Kanomm, cunapom Cesapu, pak KOXH, MEIKOKJIETOUYHBIH pak JIErkOro, MEIKOKIETOUHBIH pak
KUIIEYHHUKA, CAPKOMY MATKHX TKaHEH, IUIOCKOKJIETOUHBIH pak, JKenyaka (racTpaibHbIi), CynpaTeHTOpHaIbHEIE
NPUMUTHBHBIE HEHPOIKTOEpMANBbHBIE ONYXO0JH, T-KIETOYHYI0 TUMGOMY, TECTUKYISAPHBIA pak, pak rOpTaHHu,
TUMOMY U KapIIMHOMY TUMYCa, paK IIMTOBHIHOI JKeNe3bl, pak YpeTpsl, pak MaTkH, CApKoOMy MaTKH, pax Biara-
JIMIIA, paK BYJIbBBI, MAKPOITIOOYIMHEMHUIO BanbaencrpeMa, onyxoias BuisMmca.

[ToBblmieHHBIE KOHIIEHTpalMK LPA M Be3ukys B acuurax 00JbHBIX PAKOM SIMYHHKA M B BBINOTAX NPU pake
MOJIOYHOI! Kee3bl YKa3bIBAIOT HA TO, YTO OHA MOXKET OBITh PAHHUM JUATHOCTHUYECKUM MApKEPOM, MPOTHOCTU-
YECKUM MOKa3aTesIeM MM TMoKaszateneM oTBeta Ha tepamuto (Mills et al., Nat. Rev. Cancer., 3, 582-591, 2003;
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Sutphen et al., Cancer Epidemiol. Biomarkers Prev. 13, 1185-1191, 2004). Konuentpanuu LPA cra6umnsno 60-
Jie€ BBICOKUE B 00pa3lax aCUUTOB, UEM B COOTBETCTBYIOMIUX 00pa3nax Miaa3Msl.

PecniupatopHsle U al1Ieprudeckue HapyIeHus.

B onnoM acnexte LPA BHOCHT BKJIaa B MATOreHe3 pECIUPATOPHLIX 3a0oneBaHuid. B onHOM acnekre pec-
nUpaTopHOe 3ab0JICBaHUE TPEACTaBIACT co0oit actmy. IIpoBocnamurenpheie 3ddekTsl LPA BrouaroT aerpa-
HYJSAIHUIO TYYHBIX KJIETOK, COKPAIICHUE T4 KOMBIIMICYHBIX KJIETOK M BBICBOOOXK/ICHUE [IUTOKMHOB M3 ACHAPUT-
HBIX KJIETOK. | TaIKOMBIIIEYHbIE KJIETKHU AbIXaTElbHBIX NMyTeH, dNMUTEIHATIbHbIE KIETKH U (GUOpOOIacThl JErKUX,
BCE JeMOHCTpUpYIOT oTBeTHl Ha LPA. LPA BBI3BIBacT cekpenuro IL-8 OpoHXHaTLHBIMU JMTUTENHANBHBIMU KIIET-
kaMu yejoBeka. IL-8 oOHapyxuBaeTcs B MOBBIIICHHBIX KOHUEHTPAUMAX B XHAKOCTIX BAL manueHroB c act-
MOH, XpOHUUYECKOH 00CTPYKTUBHON GOJIE3HBIO JIETKUX, JIETOYHBIM CAPKOUI030M M OCTPHIM PECITUPATOPHBIM /U~
cTpecc-curapoMomM, u [1-8, xak OO0 MOKa3aHO, 0OOCTPAET BOCMANCHUE IBIXaTCABHBIX MyTell U pEMOACTUPOBA-
HHUE ABIXaTEIbHBIX MyTel y actMaTHKOB. [[ns Bcex peuentopoB LPA;, LPA; u LPA; Obl1o moxa3aHo, YTO OHH
BHOcAT Bknaa B LPA-unaynupoBannyio mpoaykuuio IL-8. HMccrnenoBaHus, KIOHHPYIOIIME MHOXXECTBEHHBIE
GPCR, koropsle akTuBupyiorcs LPA, no3sonunu nponemoHcTpupoBats npucyrcreue MPHK nns LPA,, LPA; u
LPA; B nerkux (J.J.A. Contos, et al., Mol. Pharmacol. 58, 1188-1196, 2000).

BricBoOoxxaenue LPA u3 TpoMOOIUTOB, aKTUBUPOBAHHBIX B YHYaCTKE MOBPEXKACHUS, U €€ CHOCOOHOCTH
CTUMYJIMPOBATh NMposudepanuio 1 cokpamenue GudpobdiacToB ABIAI0TCS ocobeHHOCTAMU LPA Kkak Menuaropa
3a)KUBJICHUS paHbl. B KOHTekcTe 3a0oneBaHMs BIXaTEIbHBIX NYTEH acTMa ABISETCS BOCHAIUTENBHBIM 3a0o0re-
BaHUEM, IIPU KOTOPOM HEHA/IEKAIIUE NPOLECCH "BOCCTAHOBICHUA" NBIXATEIBHBIX MyTEil MPUBOJAT K CTPYK-
TYPHOMY "pEMOJIETUpOBaHHIO" ABIXAaTENbHBIX MyTeil. IIpu acTMe KIeTkH AbIXaTeNbHBIX NyTEHl MojaBepraroTcs
MIOCTOSIHHBIM TPaBMaM M3-3a pa3IMYHBIX BO3ACHCTBUH, BKIIIOUAS aJUIEPreHbl, 3arpA3HUTEN, IPYTUE BIbBIXaeMbIe
BEIIECTBA OKpY)KaloIeH cpe/bl, 6aKTEpUU M BUPYCHI, UTO NMPHUBOAUT K XPOHUYECKOMY BOCHAJICHHUIO, KOTOPOE
XapaKTEPHO 7151 aCTMBIL.

B oaHoMm acnekTe y MHAMBUAYYMA, CTPAAAIOUIETO aCTMOH, BBICBOOOXACHUE MEAMATOPOB HOPMANBHOTO
BOCCTaHOBJIEHUS, BKIO4Yass LPA, HEeHOpManbHO YBEIUYEHO UM AEHCTBUS MEAUATOPOB BOCCTAHOBIEHUS HEHAM-
JeXaMM 00pa3oM MPOJJIEHBI, YTO MPUBOIUT K HEAJEKBATHOMY PEMOACIMPOBAHUIO IBIXAaTEIbHBIX nmyTeil. Oc-
HOBHBIE CTPYKTYpHBIE OCOOCHHOCTM PEMOJICIUPOBAHHBIX [IBIXAaTECIBHBIX NyTeH, HaOIIOJacMbBIE NPH acTMe,
BKJIIOYAIOT YTOJINEHHYIO DPETHKYIApHYI0O mimacTuHKY (lamina reticularis) (6a3aibHylo MeMOpaHOMOO00HYIO
CTPYKTYPY HEMOCPEACTBEHHO MO/ SMUTEIUATBHBIMU KIETKAMHU JIBIXaTENbHBIX MYTEH), YBEIMUEHHOE KOJIMYECTBO
U aKTUBALMIO MHOPUOPOOIACTOB, YTOIIEHHUE CIIOS IIaIKMX MBI, YBEIHYEHUE KOTHYECTBA CIU3UCTHIX XKee3
U BBIICTICHUS CIH3H, U U3MECHEHHUS B COCAMHHUTENILHON TKaHU U KalMIIJIPHOM pYCIIe 0 BCeil CTEHKE /IbIXaTellb-
HBIX nyted. B oanoM acnexkte LPA cnocobcTByeT 3TUM CTPYKTYpPHBIM U3MEHEHMSAM B JBIXaTEIbHBIX MyTAX. B
onHoM acnekre LPA yuyacTByeT B 0CTpoii rHneppeakTHBHOCTH JIbIXaTeNbHBIX NyTel npu actMe. IIpocBeT pemo-
JETUPOBAHHOTO ACTMAaTHYECKOIO JABIXaTEIBHOTO NMyTH 0ojee y3KUIl M3-3a YTONILEHUS CTEHKU ABIXATEIbHOTO
NyTH, TEM CaMbIM YMEHbIIAS MOTOK Bo3ayxa. B ogHoM acnekre LPA cmocoOcTBYyeT 1OIrOCPOYHOMY CTPYKTYpP-
HOMY PEMO/IEIIMPOBAHUIO U OCTPOI TMIIEPPEaKTHBHOCTH aCTMaTHUECKUX JBIXaTeIbHBIX yTel. B oqHOM acnekre
LPA cnocoOCTBYyeT TMNEppPeakTUBHOCTH, KOTOpas SBISETCA OCHOBHOI OCOOEHHOCTBIO OCTPBIX 000OCTpEHMI
aCTMBI.

B nomonHeHue K KIETOYHBIM OTBETAM, ONOCpPeJ0BaHHBIM LPA, HECKOIbKO KOMIIOHEHTOB CUIHANBLHOTO 11Y-
1 LPA, MpUBOASIIMX K 3TUM OTBETAaM, UMEIOT OTHOIIEHHE k acTMe. [loBbimaromas peryminus penenropa EGF
unaynuposana LPA u takke HaOIIoqaeTcs B acTMaTHUECKUX ABIXATEIbHBIX MyTAX (M. Amishima, et al., Am. J.
Respir. Crit. Care Med. 157, 1907-1912, 1998). XpoHuieckoe BOCMAJEHHE CIOCOOCTBYET BO3HUKHOBCHUIO acT-
MBI, U U3BECTHO, YTO HECKOJBKO (PAaKTOPOB TPAHCKPHUIIIUY, KOTOphIe akTUBUpYIoTcs LPA, yuacTByIOT B Bocma-
nenuu (Ediger et al., Eur. Respir. J. 21:759-769, 2003).

B onHoM acnekre mponudepanus u coxpamienue GudpodIacToB, U CEKPELHs BHEKIECTOYHOIO MAaTPHUKCa,
crumynupyemas LPA, cmocobeTByer hubponponudepatuBHBIM NpU3HAKAM APYTUX 3a00JEBaHUH ABIXaTEIbHBIX
NyTeH, TaKUX KakK NepUOPOHXUOIAPHBIA (uOpO3, MPUCYTCTBYIOMMH IPH XPOHUYECKOM OpOHXHTE, IMpuU3eMe U
MHTEPCTUIHATHHOM 3a00J€BaHUU JErKuX. OMduiema Takke cBs3aHa ¢ JErkUM (uOpo30M ambBEONIPHOH CTEH-
KH, TIPU3HAKOM, KOTOPBIH, KaK MoJIaraloT, MpeAcTaBaseT coO0H MOMBITKY BOCCTAHOBUTH AJIbBEOJIIPHOE TTOBPEXK-
aenue. B npyrom acnexre LPA urpaer pons B ¢HUOPO3HBIX MHTEPCTUIMAIBHBIX 3a00J€BAHUAX JETKUX U 0OIH-
TEpUPYIOIEM OPOHXHOJIUTE, TI€ MOBBIIECHB! KaK KOJJIareH, Tak 1 Muo¢pubpodnactel. B apyrom acnexre LPA
YYaCTBYET B HECKOJIBKUX U3 PA3IMYHBIX CUHAPOMOB, KOTOPBIE MPEACTABIAIOT COOOH XPOHUYECKYIO O00CTPYK-
THBHYIO OONE3Hb JEIKUX.

BBenenue LPA in vivo BBI3BIBAECT TMIIEPYYBCTBUTENBHOCTD JBIXATEIbHBIX NYTEH, pacyechlBAHUE B OTBET
Ha 3y/, MHQUIBTPALMIO U aKTUBAIMIO 303MHOPUIOB M HEUTPO(HUIOB, pEMOAECIMPOBAHUE COCYIOB U HOLHUIICTI-
TUBHBIE (hi1ekcopHbIe 0TBETH. LPA Tarke MHAYIHPYET BEICBOOOXKACHHE THCTAMUHOB MBIIIMHBIMU U KPBICHHBI-
MM TYYHBIMHU kjleTkamu. IIpu ocTpoit annepruiyeckoi peakliuy '’MCTAMUH BBI3BIBAET PAa3TUYHBIC PEAKIIMH, TAKUE
KaK COKpAIEHUE TITaJKUX MBI, 3KCCYIAlUIO MIa3Mbl U 00pa30BaHUE CIM3U. DKCCYAAlUs MIa3Mbl ABISIETCS
B&)KHOH B JIBIXaTEIBHBIX MYTSAX, MOTOMY YTO YTEUKa U MOCIEIYIOMMI OTEK CTCHKM ABIXATEIbHBIX MyTe#l cno-
COOCTBYIOT Pa3BUTHIO THIIEPUYBCTBUTENBHOCTH ABIXATEIBHBIX MyTeH. DKCCyAalMs MIa3Mbl IPOIPECCUPYET 0
0T€Ka KOHBIOHKTHUBBI NPHU [NIA3HOM AJUIEPTUUECKOM PACCTPONCTBE U 3al0KEHHOCTH HOCA NPU aIIEPTUYECKOM
punute (Hashimoto et al., J. Pharmacol. Sci. 100, 82-87, 2006). B oqHOM acnekre 3kcCyAanus mia3Mbl, BEI3BaH-
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Has LPA, onmocpenyercs BHICBOOOXKAEHHEM T'MCTAMHUHA U3 TYUHBIX KJIETOK Yepe3 OJMH UITH HECKOJBKO PENENTO-
poB LPA. B oanom acnekre peuenrop(sl) LPA Bxmtouaror LPA; u/umu LPA;. B onHOoM acnexTe coeiuHEHHE
dopmynsl (I) unu ero hapmaneBTHYECKH TPUEMIIEMYIO COJb MPUMEHSIOT B JIEUCHUH PA3NUYHBIX AJJIEPrHYECKUX
3aboneBaHuil y Maexonuraromux. B oqnom acnekre coenunenue Gopmynsl (I) unu ero papmaneBruyecku npu-
€MJIEMYIO COJIb NPUMEHSIOT B JICUCHUH PECITUPATOPHBIX 3a00JICBAHUM, HAPYIICHUH UM COCTOSIHUM Y MIEKOMH-
Taromux. B onHoM acniexte coeaunenue dopmynsl (I) uam ero dapmaneBTHUECKH TPUEMIIEMYIO CONb TPUMEHS -
IOT B JICYEHUH aCTMBI y MIIeKonuTaomux. B oqHoM acnexre coeaunenue Gopmyst (I) unu ero dpapmanesruye-
CKH ITPUEMIIEMYIO COJIb IPUMEHSIOT B JICHEHUH XPOHUUECKOH aCTMBI Y MIICKOTIUTAIOIUX.

Hcnmons3yeMplit B HACTOAIIEM JOKYMEHTE TEPMUH "pecniupaTtopHoe 3aboyieBaHuE" OTHOCUTCA K 3a00J¢Ba-
HMSM OpPraHOB, KOTOPHIC YYACTBYIOT B JBIXaHUM, TAKUX Kak HOC, IOpJIO, TOPTaHb, EBCTAXUEBBI TPYObI, Tpaxes,
OpOHXH, JIETKUE, COOTBETCTBYIONIME MBIIIIEI (HanpuMep, tuadparMa U MexxpeOGepHble KOCTH) U HepBbI. Pecniu-
paTopHble 3a007€BaHMUs BKIIOYAIOT, HO 0€3 OrpaHUYEHHUS, aCTMY, PECIIMPATOPHBIA TUCTPECC-CUHAPOM Y B3pOC-
JIBIX U AJUIEPrHYEcKyIo (3K30I€HHYIO) aCTMY, HEANIEPIUUECKYIO (IHAOTEHHYIO) aCTMY, OCTPYIO TSXKETYIO acTMY,
XPOHMYECKYIO aCTMY, KIMHHUYECKYIO acTMy, HOYHYIO acTMy, aUlepreH-WHIyIHPOBAHHYIO acTMy, acCHHMpHH-
YYBCTBUTEIHHYIO aCTMY, aCTMY, BBI3BAHHYIO (M3MYECKUMH YNPAXKHEHUAMH, M30KaIHUUECKas T'MIEPBEHTHUIIA-
IIMI0, ACTMY, HA4YaBINYIOCS B JIETCTBE, aCTMY, HAYaBIIYIOCA BO B3pOCJIOM BO3pacTe, KalUIEBYIO acTMy, npodec-
CHOHAJBHYIO ACTMY, YCTOHUYUBYIO K CTEPOMJIaM acTMY, CE30HHYIO acTMy, CE30HHBIH aJIepruyecKUil pUHMT,
KPYTJIOTOUYHBIA ajIepruuecKuii pUHUT, XpPOHUUECKYI0O OOCTPYKTUBHYIO OOJIE3HB JIETKHX, BKIIOYas XpOHHMYE-
CKUII OpPOHXMT MIM 3M(U3EMY JIETKMX, JIETOYHYIO T'MIEPTEH3UIO, MHTEPCTULIHAIBHBIA (HUOPO3 JNErkux u/Uimu
BOCHAJICHUE JBIXaTEIBHBIX MYTEH U MYKOBUCIIMI03 U TUIIOKCHIO.

Hcnosip3yeMblii B HACTOSAIIEM JOKYMEHTE TEPMHH "acTMa" OTHOCHUTCS K JTI0OOMY HapyYIIECHUIO JIETKUX, Xa-
PaKTEpU3YIOMIEMYCS U3MEHEHUSMHU B TOTOKE JIETOYHOIO ra3a, CBA3aHHBIMU C CY)KEHHMEM JIBIXaTEIbHBIX NYTEH 110
m000¥ Mpu4KHe (BHYTPEHHSASA, BHEIIHASA UM 00€; alepruueckas Ui Heauieprudeckas). Tepmun "actma" Mo-
KET OBITH UCIIOJIB30BAH C OJHUM MIIM HECKOIBKMMHU NPUIAraTeIbHBIMU IS YKa3aHHUS NPUYMHEL.

B onHOM acriexTe B HAacTOSAIIEM JOKYMEHTE NpejaaraeTcs npuMeHeHue coequaenus gopmyns (I) umm ero
(hapMaleBTHUECKHU IPUEMIIEMOI COJIM B JIEHEHUU MITH TIPEIYTPEXCHUH XPOHUUECKOH 00CTPYKTHBHON 60/Ie3HH
JIETKUX Y MIIEKONHUTAIOIIETO, BKIIOYAIOIEEe BBEICHUE MIIEKONHUTAIOIIEMY 0 MEHBIIEi Mepe oauH pa3 dddek-
THUBHOTO KOJMYECTBA IO MEHBIIEH Mepe oaHoro coenuuenus ¢opmyns! (I) umm ero hapmaneBTHYECKH TPHEM-
nemoii comu. Kpome Toro, xpoHuueckas o6CcTpyKTHBHas OOJIE3HB JEIKUX BKIIOYAET, HO O€3 OrpaHMYEHUS, XpO-
HUYECKUH OpOHXUT WJIM 3MQU3EMY JErKUX, JErOYHYIO THIEPTEH3HIO, MHTEPCTULIHMAIBHBIA (HOpPO3 JErkoro
W/MIM BOCHAJICHUE JBIXaTEIBHBIX MyTEH ¥ MYKOBUCIIU/IO3.

HepBHas cucrema.

HepBHast cuctema sIBISIETCS OCHOBHBIM JIOKYCOM s dkcnpeccuu LPA;; TaM OHa NMpocTpaHCTBEHHO H
BPEMEHHO DEryIUpPYETCs Ha NPOTSHKEHUM BCETO pa3BUTUS Mo3ra. OIMIOAECHAPOUMTHI, MHEIMHH3UPYIOIIUE
KJIETKH B LEHTpaltbHOH HepBHO# cucteme (CNS), sxcmpeccupyior LPA; y Maexkonurarommx. Kpome Toro,
IIBAHHOBCKME KJIETKH, MHEIMHH3UPYIOIIHKE KJIETKH NepUdepHIecKoil HEPBHOI CHCTEMBI, TAKKE KCIPECCUPYIOT
LPA,, KOTOpBIif y4aCTBYET B PETyIALMH BBXMBAEMOCTH U MOP(OJIOrUH MIBAHHOBCKHUX KIETOK. DT Habmioze-
HMS ONPEACIAIOT BaXKHbIE (DYHKIMM A PELENTOp-0NocpeI0BaHHOM nepenaun curnanoB LPA B Heitporenese,
BBDKUBAEMOCTH KIIETOK U MUEJTMHU3AIHH.

[TonBepranue KIETOYHBIX TMHUI nepudepnueckoil HepBHOH cucTeMsbl Bo3aeicTauio LPA mpuBoaur k Ob1-
CTPOH PETPaKIMU UX MTPOIECCOB, YTO NPUBOAUT K OKPYTJICHUIO KIETOK, KOTOPOE OTYACTH ONOCPEJ0BAHO MOH-
MepH3aluel akTHHOBOro nuTockenera. B oxnoMm acniexkte LPA BbI3bIBacT HEHPOHAIBHYIO JETEHEPALIMIO B TATO-
JIOTHYECKUX YCIOBHAX, KOT/a reMarodHnedantnueckuil 6appep MOBPEkKACH U KOMIIOHEHTHI CHIBOPOTKH NMPOHH-
KaloT B roJoBHO# Mo3r (Moolenaar, Curr. Opin. Cell Biol. 7:203-10, 1995). UMMopTamu30BaHHBIE KJICTOYHBIE
nuHuM HeitpobmactoB CNS M3 KOpBI FOJIOBHOTO MO3ra TakXkKe AEMOHCTPUPYIOT OTBETHBIC PEaKIMU PETPAKIMH Ha
Bo3neiictBue LPA mocpenctBoM aktuBanuu Rho M akTOMHO3MHOBEIX B3auMopaeicTBuil. B onHoM acnexte LPA
CBs3aHA C MOCTUIIEMUYCCKUM HelipoHanpHbIM moBpexaecHueM (J. Neurochem. 61, 340, 1993; J. Neurochem.,
70:66, 1998).

B onnom acnekre npeanaraercs coenaunenue dopmyas (I) uam ero gapmaneBTuuecku npueMiaeMas coib
JUISL IPUMEHEHUS B JIEYEHHH WIIM NPETYTIPEXkICHUN paccTpoiicTBa HEPBHOH CHCTEMBI Y MilekonuTatomero. Tep-
MHH "paccTpoiicTBO HEPBHOI CUCTEMBI" B KOHTEKCTE HACTOSIIETO OMUCAHUS OTHOCHTCS K COCTOSIHUSIM, KOTOPBIE
U3MEHSIOT CTPYKTYPY WM ()YHKIIMIO TOJOBHOTO MO3ra, CIIMHHOTO MO3ra MM nepudepruueckoil HepBHOM cucTe-
MBI, BKJIIOUas, HO 0€3 OrpaHuucHuUs, 001e3Hb ANbUreiiMepa, OTEK rOJOBHOTO MO3ra, IepeOpaIbHylO UILIEMMUIO,
UHCYJBT, PACCESHHBINA CKIIEPO3, HEBPOMATHH, 00J1e3Hb IlapKHHCOHA, COCTOSHMS NOCIE TYNOH MM XHUpypruye-
CKOH TpaBMBI (BKIIIOYAS IMOCICONEPAIMOHHYI0O KOTHUTHBHYIO AMCQHYHKIMIO M MOBPEXICHUE CHHHHOIO MO3ra
UM CTBOJIA TOJIOBHOTO MO3ra), @ TaKkXKE HEBPOJIOTMYECKHE ACHEKThl HAPYIICHMH, TaKUE KaK JereHEpaTUBHOE
3aboseBaHNE MO3BOHOYHHUKA U MIIHAIITUS

B onnom acnexre npeanaraercs coeaunenue dopmyas (I) uam ero gapManeBTuuecku npueMiaeMas coib
JUISL TIPUMEHEHUS B JICYCHUH MM NpeaynpexacHuu paccrpoifctBa CNS y miexonuraromero. PaccrpoiicTsa
CNS Bxirouaror, Ho 0e3 OrpaHHYEHHUS, PACCESHHBIA cxiepo3, 6ones3np IlapkuHcoHa, Gone3ns Anbureimepa,
UHCYJBT, MIIEMHUIO TOJOBHOTO MO3ra, HIIEMHIO CETYATKU, KOTHUTUBHYIO NUCGHYHKIHMIO MOCKE ONEpaluy, MUT-
peHb, nepudepuIeckyio HEBPONAaTHIO/HEBPONIATHIECKYIO 00T, MOBPEXKIEHUE CIIMHHOTO MO3ra, OTEK I'OJOBHOTO
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MO3ra ¥ TpaBMY T'OJIOBBI.

CepaeyHo-COCYAUCTHIE HAPYIIICHUS.

Cepaeuyno-cocyaucTbie (eHOTUNBI, HAOIIOMAaEMBbIE TTOCIIE IEJIEBOH Aenenuy Tu30(ocdomunuIHbIX penen-
TOPOB, MOKA3bIBAIOT BAXKHYIO POJIb NEPEAaYd CUIHATIOB JH30(hOCGhOIMIHIOB B pa3BUTUH U CO3PEBAHUU KpPOBE-
HOCHBIX COCY/I0B, 00pPa30BaHUH aTEPOCKIEPOTHUECKUX ONANIEK M MoaAepxaHuu cepaeuHoro purma (Ishii, I. et
al., Annu. Rev. Biochem. 73, 321-354, 2004). Auruorenes, GopMUpOBaHUE HOBBIX KaNMMILIAPHBIX CETCH U3 yxKe
CYILECTBYIOLIEH COCYIUCTOH CUCTEMBI, B HOPME 3alyCKAETCs NPH 3aXKUBICHUM PaH, pOCTE TKaHEH U MHOKap/aU-
AIPHOM AHTHOTEHE3€ IOCIE HIIEMHYECKOro MoBpexaeHus. llentuansle ¢akropsl pocta (Hampumep, (akrop
pocta snnorenus cocynoB (VEGF)) um nuzodocdonunuasl KOHTPOIMPYIOT COIIacOBaHHYIO NpoiHdepanmio,
MUTpaNuIo, aare3uio, audhepeHIMpoBKY U cOOPKY COCYAUCTHIX 3HA0TenHaIbHbIX KiIeTok (VEC) u okpyxato-
MIMX COCYMUCTHIX TIaAKoMbImIeYHbIX kieTok (VSMC). B oqHOM acnekTe aucperyssiius IpoLecCcoB, ONocpe-
JYIOIUX aHTMOTEHE3, MPUBOAUT K Pa3BUTHIO aTepOCKIEPO3a, MMINEPTEH3UH, POCTY ONYXOJIM, PEBMATOUAHOMY
apTputy u nuabernueckoii petuHonatuu (Osborne, N. and Stainier, D.Y. Annu. Rev. Physiol. 65, 23-43,2003).

JlayHCTpUM CHTHaIbHBIE NYTH, BBI3BIBAEMBIE JTM30(OCHONUIMAHBIME DPEHENTOPAMH, BKIIOYamOT Rac-
3aBUCHMOE 00pa3oBaHue JaMesutononuil (Hanpumep, LPA|) u Rho-3aBucumoe oO6pazoBaHue CTPECCOBBIX BOJIO-
koH (Hampumep, LPA;), 4To BaXHO /Ui KJIETOYHOU MUrpanuu u aare3ud. JucyHKIUA 3HIOTETUS COCYA0B
MOXXET C/IBUHYTH OasaHC OT Ba30JMIAaTallMM K BAa30KOHCTPHKIMHU M NPUBECTH K THIEPTEH3UU U PEMOJIEIUPOBA-
HUIO COCYIOB, KOTOPBIC ABIAIOTCA (haKTOpaMHu pucka 17 atepockiaepo3a (Maguire, J.J. et al., Trends Pharmacol.
Sci. 26, 448-454, 2005).

LPA cnocob6eTByeT kak paHHel dase (aucyHkuus Oapbepa M aare3uss MOHOLUTOB JHJIOTENUS), TaK H
no3aHei dasze (akTuBaus TPOMOOIUTOB U BHYTpUAPTEpHATIbHOEC 00pa3oBaHHE TpoMba) aTepockiIeposa, B J0-
MIOJIHEHHUE K ero obIeMy nporpeccupoBanuio. Ha panneii craqun LPA U3 MHOrOYMCIEHHBIX HCTOYHUKOB HaKa-
IIIMBAETCS B O4arax nopaxeHus u aktuBupyet poactsennsle eMy GPCR (LPA1 u LPA3), skcnipeccupyemsie Ha
tpoMmbornurax (Siess, W. Biochim. Biophys. Acta 1582, 204-215, 2002; Rother, E. et al. Circulation, 108, 741-
747, 2003). 310 BBHI3BIBAECT M3MEHEHHE (HOPMBI TPOMOOIMTOB M arperanuio, YTo NPUBOAMT K 0Opa3oBaHHIO
BHYTPHApPTEPUAIBLHOTO TpoMOa U, BOZMOXHO, HHGAPKTY MHOKapAa U MHCYIBTY. B momaepxky cBoeil ateporeH-
HO# akTuBHOCTU LPA Tarke MoxeT ObITh MUTOT¢HOM M MOTOreHOM it VSMC U akTHBaTOpOM 3HIOTENHANb-
HBIX KJIETOK U MakpodaroB. B 0 1HOM acrekTe MIEKOMUTAIOMIHUE C CEPACYHO-COCYTUCTHIMY 3a00JIEBaHUIMH BbI-
UIPHIBAIOT OT aHTaroHUcToB penentopa LPA, xoropele mpenorBpamaror obpazoBaHue Onsimiek Tpomba U
HEOMHTHMBI.

B onHoM acnekte coeaunenue ¢opmynsl (I) unu ero dapmaneBTHUECKH NMPUEMIEMYIO COJIb TPUMEHSIOT
JUISL IEYEHUS MM TPOUIAKTUKH CEP/IEYHO-COCYIUCTBIX 3a00I€BaHUN Y MIIEKOTIUTAIOIIHX.

Hcnmons3yeMblit B HACTOSIEM TOKYMEHTE TEPMUH "CepAeYHO-COCYAUCTOE 3a00ICBaHUE" OTHOCUTCS K 3a-
00NIeBaHUAM, 3aTPATrUBAIOIIMM CEP/IIE UM KPOBEHOCHBIE COCY/IbI MM K 000MM, BKJIIOYas, HO O€3 OrpaHUYEHUS:
APUTMHUIO (TIPEJICEPAHYIO HITH HKETYI0YKOBYIO, UM 00€); aTepOCKIEpO3 U €ro OCIOXKHEHHUS; CTEHOKAp/AMIO; Ha-
PYILIEHUS CEpACYHOr0 PUTMA; MIIEMUIO MUOKap/a, MH(GApKT MUOKAp/a; aHEBPU3MY CepAlla UM COCYO0B; Bac-
KYJIHUT, HHCYIBT; NepUdeprueckyio 0OCTPYKTUBHYIO apTEpHONATHIO KOHEYHOCTH, OpraHa MM TKaHH; penepdy-
3MOHHOE MOBPEX/ICHUE MOCNE HIIEMHH TOJOBHOTO MO3ra, CEpAlla MM JPYroro opraHa MM TKaHHU; SHIOTOKCH-
YECKUH, XUPYPrUYeCKUI UM TPaBMaTHYECKUH IIOK, TMIEPTEH3HUIO, IOPOK KJIanaHa cepala, cepeyHyio Heaoc-
TaTOYHOCTh, aHOMAJIBHOE KPOBSHOE JAABIICHHUE; IIIOK; BA30OKOHCTPUKIUIO (BKIIOYAs BAa30KOHCTPUKIIHUIO, ACCOLMHU-
POBAHHYIO C MUTPEHBIO); COCYIUCTHIE HAPYILIEHHS, BOCNIAJIEHUE, HEAOCTATOUHOCTh, OTPAaHUYCHHBIE OJTHUM Opra-
HOM HIIH TKaHBIO.

B oanOM acnekre B HACTOSAIIEM JOKYMEHTE MPEATIAraloTcs Coco0bl NPeayNpexACHUS UM JIEUEHHS Ba30-
KOHCTPUKIIMH, aTEPOCKIIEPO3a U €T0 OCIOXKHEHUH, HIIEMUH MHOKap/a, MHPApPKTa MHOKap/a, aHEBPU3MBI a0pTHI,
BACKYJIUTA U MHCYJbTA, BKIIOYAIONIME BBEACHUE MICKOIIUTAIONIEMY MO MEHBIIEH Mepe 0JIMH pa3 d3(PEKTUBHOTO
KOJIMYECTBA M0 MEHBIICH Mepe 0 JHOro coeAuHEeHUs Gopmynsl (I) nnum ero dapmaneBTHUECKH TPUEMIIEMOIT COMTH
UM (hapManeBTUYECKOH KOMMO3UIIMM HIIH JIEKAPCTBEHHOI'O CPEACTBA, KOTOPOE BKIIOYAET COCAMHEHUE (hopMy-
ael (1) umu ero gapManeBTUUECKU TPUEMIIEMYIO COJTb.

B onHOM acriekTe B HACTOSIIEM JOKYMEHTE NPENJIaraloTcs crnoco0bl YMEHbIIEHHS penepdy3noHHOrO 110-
BPEX/ICHUSA cEp/la MOCNe UIIEMUH MHOKAp/a H/UITH SHIOTOKCHYECKOTO II0KA, BKIIIOYAIOIIME 110 MEHBIIEH Mepe
O/THOKPAaTHOE BBEJICHUE MIICKOMHUTAIOMIEMY 3((hEKTHBHOIO KOIMYECTBA 110 MEHBIIEH MEpe OHOTO COCAMHEHHUS
dopmyas! (1) unu ero GapManeBTUUECKU IPUEMIIEMON COMTH.

B oaHOM acnekre B HACTOAIIEM JTOKYMEHTE IpE/UIaraloTcsl CrocoObl YMEHBIIEHHUS CYKEHUSI KPOBEHOCHBIX
COCY/JI0B ¥ MIICKOITMTAIONIETO, BKIIOYAIONIME 110 MEHBIIEH MEpe OHOKPATHOE BBEJICHHE MIIEKONHUTAIOMEMY 3¢-
(heKTHBHOIO KOJIMYECTBA MO MEHBIIEH Mepe oaHOoro coeauHeHus ¢dopmyasl (I) umm ero hapmaneBTHYECKH NPHU-
€MJIEMOH COJIH.

B oaHOM acnekre B HACTOAIEM JTOKYMEHTE NMPEAIAraroTcs CrocoObl CHIKEHUS UITH NPEYNPEXCHHUS 110-
BBIIICHUS KPOBSHOTO JABJIEHUS Y MICKOMUTAIONIETO, BKIIOYAIOIIUE IT0 MEHBIIEH Mepe OJHOKPAaTHOE BBEACHHUE
MJIEKOTIMTAIOEMY P (PEKTUBHOTO KONUUECTBA MO MEHBIIEH Mepe oJHOro coeauHeHus ¢opmyns! (I) umu ero
(hapMaleBTHUECKH NPUEMIIEMOH COMH.

Bocnanenue.

beio moxaszano, uto LPA perymupyer MMMYHOJOTHYECKHE PEaKIMM MYTEM MOAYJIMPOBAHHUS AKTUBHO-
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cTu/(YHKIMI UMMYHHBIX KJIETOK, TakuxX kak T-/B-muMdonursr u makpodaru. B akruBupoBanHbix T-xieTkax
LPA axtusupyet mpoayknuio IL-2/mponudepanuto xnerok nocpeacrsom LPA; (Gardell et al., TRENDS in
Molecular Medicine Vol.12 No.2 February 2006). Dxcnpeccus LPA-UHAYIUPOBAHHBIX TEHOB BOCIATUTEILHOTO
otBeta onocpenyercsa LPA| u LPA; (Biochem Biophys Res Commun. 363(4): 1001-8, 2007). Kpome Toro, LPA
MOJYIUPYET XEMOTAKCUC BOCMANUTEIBHBIX Ki1eTok (Biochem Biophys Res Commun., 1993, 15; 193(2), 497).
[IponudepaTuBHas ¥ HUTOKUH-CEKPETUPYIONIAs aKTUBHOCTH B OTBET Ha LPA uMmyHHBIX KieTok (J. Imuunol.
1999, 162, 2049), arperanimoHHas akTUBHOCTh TPOMOOLIMTOB B OTBET Ha LPA, yckopeHHe MHUrpallMOHHON ak-
TUBHOCTH B MOHonutax, aktuBanusa NF-kB B ¢ubpobaacrax, ycuneHue cBA3bIBaHUS (HUOPOHEKTUHA C KJIETOY-
HOIl TOBEPXHOCTHIO M T.II. ABIAIOTCS M3BECTHBIMU. Takum obpa3oMm, LPA cBs3aHa ¢ pa3IMYHBIMU BOCHAIHTENb-
HBIMU/MMMYHHBIMHU 3200JIEBAHUSMU.

B onHoM acnekte coeaunenue ¢opmyasl (I) unu ero dapmaneBTHUECKH NMPUEMIEMYIO COJIb TPUMEHSIOT
JUISL JIEYEHUS WM NPEAyNpexAeHUS BOCNAICHUS Y MieKonuTamomero. B onHoM acnekre aHtaroHucTtsl LPA,
uw/umu LPA; HaxonaT NpUMEHEHUE B JICUCHUU WIIM NPEAYTIPERKICHUU BOCTIAUTEIBHBIX/UMMYHHBIX HapyIICHUH
y Miexonuratomero. B onHom acnexre anraronuct LPA; npencrasiser coboii coenunenue dopmyanst (1) umu
ero (apManeBTHUECKU MPUEMIIEMYIO COJb.

[IpuMepbl BOCTTATUTEIBHBIX/UMMYHHBIX HAapYIIEHUH BKIIIOYAIOT NCOPHA3, pEBMATOMIHBIH apTpHUT, BACKY-
JIUT, BOCHAJIUTENbHOE 3a00JIEBaHNE KHILIEYHUKA, IEPMATUT, OCTEOAPTPUT, ACTMY, BOCTIATUTEILHOE 3a00IeBaHNE
MBI, AJUIEPTUYECKUH PUHHUT, BarMHUT, MHTEPCTUIMANBHBIA IUCTUT, CKICPOACPMHUIO, 3K3EMY, AIJIOTCHHYIO
UM KCEHOTEHHYIO TPAHCIUIAaHTAlMIO (OpraHa, KOCTHOrO MO3ra, CTBOJIOBBIX KJIETOK M JPYTUX KJIETOK U TKaHEH)
OTTOPXKECHHUE TPAHCIUIAHTATA, PEAKIMIO "TPAaHCIIAHTAT MTPOTUB XO3iMHA", KPACHYIO BOIYAHKY, BOCIIATUTEIbHOE
3aboneBanue, nuaber I Tuna, nerouHslit Gubpo3, nepMaToMuo3uT, cuHApoM lllerpena, Tupeonaut (Hampumep,
XamuMoT0 M ayTOMMMYHHBIH THPEOHINUT), MHACTECHUIO I'PABUC, AYTOMMMYHHYIO T€MOIMTHYECKYIO aHEMHIO,
paccesHHBIH CKJIEPO3, MYKOBUCIIMA03, XPOHHUECKUH PEIMAMBUPYIONMH I'eNaTUT, NIEPBUYHBIA OUIHAPHBIN LIUp-
pO3, aJIepruueckuii KOHBIOHKTHBUT U aTONTHUECKUH IEPMaTHT.

Hpyrue 3a0oneBaHUs, HAPYILICHUS UM COCTOSHUS.

B cooTBeTCTBHHU € OHUM M3 ACNEKTOB MPEAIAraloTCs CIocoOb! JEUEHUS, IPEYTIPEKACHUS, TPETOMICHUS
TEHJCHIMH, OCTAHOBKH MJIM 3aME/UICHHS MPOTPECCUPOBAHMS KIMHUYECKH BBIpaXEHHBIX LPA-3aBHCHMEBIX MU
LPA-onocpenoBaHHBIX 3a00JIeBaHUIl UM COCTOSHHUH MM JIEYEHHUS CUMIITOMOB, ACCOIMMPOBAHHBIX UITU CBS3aH-
HBIX ¢ LPA-3aBucumbiMu unu LPA-onmocpenoBaHHBIMU 3a00JI€BaHUSAMH MIIM COCTOSIHUSMH, ITYTEM BBEACHHS
MIIEKONHUTAromEMY coeuHeHus dopMyasl (I) unu ero hapmaneBTHYeckH NpUeMIeMoil cond. B HEKOTOpPEIX Ba-
pHaHTaxX OCYIIECTBIEHUA cYOBEKT yxke umeeT LPA-zaBucumoe umum LPA-onocpenoBaHHoe 3aboieBaHHE
WIM COCTOSHME Ha MOMCHT BBEJICHMA WIM TIOJBEPIKEH pHUCKY pa3Butus LPA-3aBucumoro wumm
LPA-onocpenoBaHHOro 3a00J€BaHUS UM COCTOSHUSL.

B HexoTophIX acnekTax akTUBHOCTH LPA; y MIEKONMTAIONMIETO MPSIMO MJIM KOCBEHHO MOAYIHUPYETCS BBE-
JIeHHEM (IO MEHbBIIEH Mepe OJUH pa3) TepaneBTHUecKU 3((HEKTUBHOTO KOJHYECTBA MO MEHBIIEH Mepe OTHOro
coenunenus Gopmyns! (I) umu ero gapmanerruuecku npuemnemoii comu. Takas MoaymAnus BKIIOYAET, HO Oe3
OrpaHMYEHUS, CHI)KEHHE M/MIM MHIMOMpOoBaHUE akTUBHOCTH LPA;. B nononHUTENbHBIX acnekTraXx akTHBHOCTD
LPA y MJEKONUTAIONIETO NPSMO MM KOCBEHHO MOAYIMPYETCS, BKIIOYAS CHHXKEHME W/MIM MHIMOMpOBaHHE,
NyTEM BBEACHHS (10 MEHBIIEH Mepe OJIMH pa3) TepaneBTHUECKH 3¢ (HEKTUBHOIO KOJUYECTBA IO MEHBIIEH Mepe
onHoro coenunenus Gopmynsl (I) uiam ero GapmanesTuuecku npuemnemoit conu. Takas MOAyIsIMS BKIIOYAET,
HO 0€3 OrpaHUYCHMS, YMEHBIICHUE U/UIU UHTMOUPOBAHUE KOIMYECTBA W/WIM aKTUBHOCTH peuentopa LPA. B
onHoM acnekre peuentop LPA npencraBaseT coboit LPA;.

B onHoM acnexre LPA okxa3biBacT cokpalaromiee AeiCTBUE Ha INIaJAKOMBIIIEYHBIE KIETKH MOYEBOTO Iy-
3bIps, BBIJCICHHBIE U3 MOYEBOTO IY3BIPS, U CIIOCOOCTBYET POCTY IMHUTEIHATIBLHBIX KIIETOK, MPOUCXOAAIIUX H3
npeacratensHoit xenessl (J. Urology, 1999, 162, 1779-1784; J. Urology, 2000, 163, 1027-1032). B apyrom ac-
nekte LPA cxuMaeT MOYEBBIBOAANIME NYTH M NPEACTATEIBHYIO XKEIe3y In VItro ¥ yBEIMYMBAET BHYTPUYPET-
pansHOe naBaeHue in vivo (WO 02/062389).

B HexoTOphIX acnekrax npeIaraloTcs CIocoObl MPEAYNPEXICHUS UM JICYEHUS PEKPYTHHIa 03UHOGU-
JIOB W/uau 0a30(UIOB, U/UIH ICHAPUTHBIX KJIETOK, W/UIH HEHTPOPUIOB, U/UITU MOHOIMTOB, U/uau T-KIETOK,
BKJIIOYAIONIME 10 MEHBIIEH Mepe OJHOKpPATHOE BBEJICHHUE MIECKOMHUTAIOMEMY 3((hEKTHBHOIO KOIMYECTBA II0
MeHbIei Mepe oiHoro coequHeHus popmyasl (I) uam ero hapmaneBTHYECKH TPUEMIIEMOIT COMH.

B HekoTOpBIX acmexTax MpeaiararoTcsi CocoObl IEUEeHHS UCTUTA, B TOM YHUCIIE, HANPUMEpP, HHTEPCTHIIH -
aTBbHOTO IIMCTUTA, BKIIIOYAIOIIME 110 MEHBIIEH MEpe OTHOKPATHOE BBEACHHE MIICKOMUTAIOIIEMY TEPANEBTHUECKH
3¢ PEeKTUBHOrO KOIMYECTBA IO MEHbIIEH Mepe onHOoro coeauHenus ¢opmynsl (I) unu ero dapmaneBTHUECKH
PUEMIIEMO COJIH.

B cooTBeTcTBUM € OJIHUM U3 ACIEKTOB CIIOCOOBI, ONMCAHHBIC B HACTOAIIEM JOKYMEHTE, BKIIIOYAIOT yCTa-
HOBJICHHE JMarfHo3a WM YCTaHOBIECHME (akra, MMeeTcs WiIM HeT y mnaunuenta LPA-3aBucuMoe wumm
LPA-onocpenoBanHoe 3a007¢BAHUE WU COCTOSHUE, TYTEM BBEACHUA CYOBCKTY TEpaneBTHYECKU 3G (HEKTUBHO-
ro konuuecTsa coeauHeHus Gopmydsl (I) unu ero gapManeBTHUECKH NPUEMIIEMON COJIM U ONpEEIEHHE, PHU-
CYTCTBYET HJIH HET IOJOXKHUTENBHBIH PE3YIbTAT B OTBET HA JAHHOE JICYCHHUE.

B onHOM acnekTe B HacTOAIIEM JAOKYMEHTE NMpeanararorcs coeanuenus ¢opmyasl (1), ux dhapmanenruye-
CKM TIpUEMJIEMBIE COIHM, (apMaleBTUUECKH IPUEMIIEMBIE NpOJEKapcTBa U (apMaleBTUUYECKH NPHEMIIEMBIE
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COJIbBATHI, KOTOPHIC SABIAIOTCA aHTaroHucramu LPA; M NpuUMEHSIOTCS Ui JE€HYECHUS NAlMEHTOB, CTPAaloMINX
OHUM HJH HecKonbkUMU LPA-3aBucuMbIMU unu LPA-onmocpeloBaHHBIMU COCTOSIHUSMU MM 3a00JICBAHUSMH,
BKJIIOYas, HO Oe3 orpaHudeHus, ¢pubpo3 nerkux, Gpuobpos nouku, Hpudpo3 neueHu, pyodreBaHUE, aCTMY, PUHHUT,
XPOHUYECKYIO OOCTPYKTUBHYIO OOJIE3Hb JIETKUX, JIETOUHYIO TUIIEPTEH3HMIO, HHTEPCTUIMATIBHBINA (PUOPO3 JErKuX,
apTPUT, AIJIEPTHUIo, ICOPHUa3, BOCIATUTENbHbIE 3a00JeBaHMs KUIICUHUKA, PECITUPATOPHEII TUCTPECC-CUHHIPOM Y
B3pOCIIBIX, MHGAPKT MHOKap/Aa, aHEBPU3MY, HHCYIBT, pak, 0605b, NpoiaudepaTHBHbIC HApYIICHUS U BOCTANH-
TENIBHBIE COCTOSHMA. B HekoTophIXx BapuaHTax ocyiiectBieHus LPA-3aBUCHMBIE COCTOSHHS MM 3a00ieBaHUS
BKJIIOYAIOT COCTOSHHUS MM 3a00JE€BaHHS, NTPU KOTOPBIX NPUCYTCTBYET M/MIM Habmroaaercs abCOIIOTHBIM HITH
OTHOCHUTENBHBINA U3OBITOK LPA.

B m060M U3 BeIeynoMsAHYThIX acnekToB LPA-3aBucumsie umu LPA-onocpenoBanHble 3a00n€BaHUS UITH
COCTOSIHMS BKIIIOYAIOT, HO O€3 orpanuueHus, pubpo3 opraHa, acTMy, aJJIepruueckue HapyleHHs, XpOHUUECKYIO
OOCTPYKTHBHYIO OONE3Hb JETKUX, JIETOYHYIO T'MIEPTEH3UI0, (UOpPO3 JETKUX WIM IUIEBPHI, NMEPUTOHEANBHBIH
¢ubpo3, apTPUT, aIEPTHUIO, PaK, CEPACUHO-COCYIUCTHIE 3a00IEBaHMs, PECITMPATOPHBIH JTUCTPECC-CHHIPOM Y
B3pOCIIBIX, HH(APKT MUOKAp/a, aHEBPU3MY, HHCYIBT U Pak.

B onHoM acnekte coeaunenue ¢opmyasl (I) unu ero dapmaneBTHUECKH NMPUEMIEMYIO COJIb TPUMEHSIOT
JUIS YIYYIIEHUsS. YyBCTBUTENBFHOCTH POTOBMIIBI, CHIOKEHHOH B pE3ysbTaTe Onepanuii Ha poroBHIlE, TAKUX Kak
nmazepHbIi in situ keparomuie3 (LASIK), unu B pe3ynprare ynaneHus KarapakTbl, Il YIy4YIIEHUS YyBCTBH-
TEIPHOCTH POTOBHIIBI, CHIPKEHHOW B pe3ysbTaTe JACTEHEPAlMM POTOBHUIBI, M AJA JECYECHUS CHUMIITOMA CYXOro
Iaasa, BBI3BAHHOI'O TEMHM K€ NPUYUHAMHU.

B onHOM acriekTe B HAacTOSAIIEM JOKYMEHTE Npe/uUIaraeTcs nNpuMeHeHue coequaenus gopmynsl (I) umu ero
(hapMalieBTHUECKH NPUEMIIEMON COH JUTSA JICUCHUS MM MPEAYTPEKACHHS BOCIIATUTEILHOIO 3a00IeBaHus I1a3
U aJUIEpru4ecKoro KOHBIOHKTUBUTA, BECCHHETO KEPATOKOHBIOHKTMBUTA M MAaNMULIPHOIO KOHBIOHKTHBHTA Y
MJIEKOITUTAIOIIET0, BKIIIOYAIOIIEE 1TO MEHBIIEH Mepe OTHOKPATHOE BBEICHUE MIIEKOIUTAIOMEMY IPPEKTUBHOTO
KOJIMYECTBA IO MEHbIIEH Mepe oaHoro coeauHeHus ¢opmyns! (I) uam ero gapManeBTHYECKH MpUEMIIEMOH
COJIH.

B onHOM acnekTe HacTosiee H300pETEHUE OTHOCUTCS K NIPUMEHEHMIO coeuHeHus Gopmydsl (I) umm ero
(hapMalleBTHUECKH NMPUEMIIEMOH CONMM AJS JICYEHUS MIM NpeaynpexaeHus oone3nu lllerpena umu Bocnanu-
TEIHLHOTO 3a00NEBaHMS, CONPOBOXK/IAIONIETOCSA CYXOCTBIO I'JIa3, Y MJIEKONHUTAIOIEr0, BKIIOYAIOMEMY 0 MEHB-
meil Mepe OJHOKpATHOE BBEACHHE MIEKOMHUTAOMEMY 3()(EeKTHBHOrO KOIMYECTBA IO MEHBIIEH MeEpe OJHOro
coenuHenus Gopmynsl (1) uam ero apmaneBTHUECKH TPUEMIEMOH CONH.

B onnom acnexre LPA u LPA-penenrtopsl (Hanpumep, LPA,) BoBaeueHBl B NMaToreHe3 OCTEOAapTpUTa
(Kotani et al., Hum. Mol. Genet., 2008, 17, 1790-1797). B oaHoM acnekTe HacTosAMIee U300PETEHUE OTHOCUTCS K
NpUMEHEHHUIO coeauHeHus GopmMynsl (I) uam ero dapManeBTHIECKH MPUEMIIEMON CONHU IS JIEUEHHUS WU Ipe-
JYTIPEXKACHUS OCTEOAPTPUTA Y MIIEKOIUTAIOIIET0, BKIIOYAIOMIEMY MO MEHBIIEH Mepe OJHOKPAaTHOE BBEJCHHUE
MJIEKOTIMTAIOEMY P (PEKTUBHOTO KONMUYECTBA MO MEHBIIEH Mepe oJHOro coeauHeHus ¢opmyns! (I) nmu ero
(hapMaleBTHHECKH NPUEMIIEMOH COMH.

B oanom acnexre LPA-penentops! (Hanpumep, LPA;, LPA3) BHOCAT BKIaJg B MAaTOreHE3 PEBMAaTOUIHOIO
aptpura (Zhao et al., Mol. Pharmacol., 2008, 73(2), 587-600). B omHoM acnekte HacTosee H300pETCHUE OTHO-
CUTCSl K NIPUMEHEHMIO coeauHeHus ¢opmyns! (I) umu ero dapmaneBTHHECKH NPUEMIIEMOH COMH /UIS JEYCHUS
WIH NPENYNIPEX/ICHUS PEBMATOMIHOTO apTPUTa Y MIIEKOMUTAIONIETO, BKIIOYAIOIIEMY 1T0 MEHBIIECH MeEpe O/THO-
KpaTHOE BBEJCHUE MIIEKOMUTAIOMEMY 3P (PEKTUBHOTO KOIMIECTBA IO MEHBIIEH Mepe 0JJHOr0 coeMHeHHs (op-
myns! (1) uam ero apmaneBTHUECKH NPUEMIIEMOH CONH.

B onnom acnekre LPA-penenrtops! (Hanpumep, LPA;) BHocaT Bkian B aunorenes. (Simon et al., J. Biol.
Chem., 2005, vol. 280, no. 15, p. 14656). B omHOM acnekTe HacTosiee U30OPETCHUE OTHOCUTCSA K IPUMEHEHHUIO
coenuHeHus ¢opmynsl (I) unu ero GapManeBTHUECKH NPUEMIEMON CONM U1 CTUMYIHPOBaHUSA 00pa3oBaHUS
KHUPOBOH TKaHM Y MIIEKOMHUTAIONIETO, BKIIOYAIOIIEMY IO MEHBIIEH MEpEe OJJHOKPATHOE BBEJCHUE MIIEKONHUTAIO-
meMy 3¢ (eKTUBHOrO KOJIMYECTBa O MEHBIIEH Mepe oaHoro coeauHenus Gopmynst (I) umm ero papmanenruye-
CKHU IIPUEMJIEMOH COIH.

(a) AHanu3sl in vitro.

Db eKTUBHOCTH COETMHEHUH 110 HACTOAIIEMY M300pETEHHUIO B KauecTBe MHrUOUTOpoB LPA| MoXxHO on-
penenuth B QYHKIIMOHATEHOM aHaau3e aHTaronucta LPA; crneayrommm 06pa3oM.

Knerku suvHuka KuTalickoro Xxomska, cBepxdkcnpeccupyiomme LPA; dyenoBeka, BbICEBaIM Ha HOYb
(15000 xmeTox/myHKY) B MOKpBITBIC MOaU-D-mu3unoM 384-myHounble Mukporntanmetsl (Greiner bio-one,
HoMep 1o karanory 781946) B cpene DMEM/F12 (Gibco, Homep no karanory 11039). ITocie xyapTUBHpOBaHUS
B TCUCHUE HOYM KICTKH HArpyxaiu KpacuTeaeM-uHaukaTopoM kaneius (AAT Bioquest Inc, Homep no karano-
ry 34601) B reuenue 30 Mun npu 37°C. 3areM KJIETKH YPaBHOBEIIMBAIM 10 KOMHATHOH TEMIIEPATYPHI B TCUCHHUE
30 muH nepen aHamM3oM. TecTUpyemble cOeIMHEHUs, comroOunusupoBaHuple B DMSO, nepenocunu B
384-nyHOuHBIE TUIAHIIETH C HEcBs3bIBaromied noBepxHocThio (Corning, HoMep mno kartamory 3575)
C HUCTOJIB30BaHUEM aKYyCTHHECKOH nucneHcepHoi cranuuu Labeyte Echo u pas6asisau 6ydepom nns ananuza
[1X HBSS ¢ xanpuuem/maraueMm (Gibco, Homep mo karanory 14025-092), 20 MM HEPES (Gibco, HOMEp 1O
katanory 15630-080) u 0,1% BSA, He conepxkamuii )KUpHBIX KUCAOT (Sigma, HoMep no karaigory A9205)] no
koHeuyHOH koHueHTpanuu 0,5% DMSO. Pa3baBneHHble COEAMHEHHUS M00ABISAIM K KIETKaM C IMOMOIIBIO
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FDSS6000 (Hamamatsu) B kOHEYHBIX KOHIIEHTpanuax B auama3one ot 0,08 HM 10 5 MxM u 3ateM MHKyOUpO-
Basu B TeueHue 20 MUH NIpy KOMHATHOH TeMmepaType, nocne uero no6asnsin LPA (Avanti Polar Lipids, Homep
no karajory 857130C) B xoHeuHbIX KoHIEHTpauuax 10 HM mns ctumynsanuu kinerok. 3uauenue 1Csy s co-
€MHEHHS ONPECNANM KaK KOHUEHTPALMIO TECTUPYEMOro COCAMHEHHS, KoTopas MHrubuponana 50% mortoka
KaNbIHs, HHAYIIUPOBAHHOTO B3ATOH B oTAeabHOCTH LPA. 3nauenus ICs, onpenensny myTeM NOATOHKH JaHHBIX
K 4-napameTpuieckoMy Joructuueckomy ypasHenuio (GraphPad Prism, San Diego CA).

(b) AHamu3sl in vivo.

ITpoGa ¢ LPA ¢ oneHkoi KOHIEHTpAUY TUCTAMHUHA B IIIa3ME.

CoenuHeHHe BBOJIUIH NEPOPANBHO, P.O., MBIIIMHBIM caMkaM CD-1 3a 2 u 10 BBeneHus npoodsl ¢ LPA. 3a-
TEM MBIIIAaM BBOJIUIH 4epe3 xBocToByio Beny (IV) 0,15 ma LPA B 0,1% BSA/PBS (2 mxr/mkin). PoBHo uepe3
2 MuH nocie BBejeHUs LPA Mblmiell yMepuBiIsig MyTeM ACKamuTalud U cOOMpali TYJOBUIIHYIO KPOBb. JTH
00pa3npl COBMECTHO NEHTPUGDYTHPOBAM U OTACIbHBIE MPOOLI 00beMOM 75 MK 3aMopaxcuBanu npu -20°C no
NpPOBEACHUS aHATH3a HAa TUCTAMHH.

AHanM3 Ha I'MCTaMMH B IIa3Me NPOBOIMIM CTaHAAPTHBIM MeTosoM EIA (MMMyHOQEpMEHTHBIH aHaH3).
O6pa3usl naa3Mel orrauBany U pa3soaunau 1:30 B 0,1% BSA B PBS. CrenoBanu nporoxony EIA nns anamusa
rucTaMuHa, onucanHoMy npoussoaurtenem (Histamine EIA, Oxford Biomedical Research, EA#31).

Hcnmonesyemyto B anamuze LPA cocraBnsnu ciaenyromuM obpazoM: LPA (1-oxeoun-2-ruapokcu-sn-
rounepo-3-gocdat (HaTpuesas cons), 857130P, Avanti Polar Lipids) rorosunu B 0,1% BSA/PBS B o6mieit xoH-
neHTpanuu 2 Mxr/mMxi. B3semuanu 13 mr LPA u no6asismu 6,5 ma 0,1% BSA, nepemeniuBanu Ha BopTekce U
00pabaThIBaIy YIHTPA3BYKOM B TEUEHHE ~1 Y 10 NONYYEHHUS TPO3PAYHOIO PACTBOPA.

V. ®apManeBTHYECKHE KOMIIO3UIMH, COCTABbI U KOMOUHALIMY.

B HexoTOpBIX BapMaHTax OCYIIECTBICHMS INpeayaractcs (apmaleBTHUECKas KOMITO3MIMMS, CO/EpKaIas
TepaneBTHYeCKU dPPeKTUBHOE KOIMUecTBO coeauHeHus dopmyisl (I) unu ero gpapManeBTHUECKH TPHEMIIEMOI
comM. B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS GapMaleBTHYECKas KOMITIO3UIIUA TaKXKE COJACPKUT IO MEHBIIEH
Mepe OMH (apMaleBTHUECKH NPUEMIIEMBIH HEAKTUBHBIH MHIPETUCHT.

B HekoTOpBIX BapMaHTax OCYIIECTBIEHMS INpeayaractcs (apMaleBTHUECKas KOMITO3MIMSA, CO/EpKaIIas
TepaneBTHYeCKU IPPeKTUBHOE KOoIU4ecTBO coeauHeHus dhopmyinsl (I) unu ero GpapManeBTHUECKH TPHEMIIEMOI
COIM M MO MEHBIIEH Mepe ouH (hapMaleBTUYECKU TPUEMIIEMBIH HEaKTUBHBIA HHIpeaneHT. B ogHOM acmekre
(apmanieBTHUECKass KOMIIO3MIUS COCTABNIEHA /I BHYTPUBEHHOH MHBEKIMH, TOJKOXKHOI MHBEKIUH, TIEPOPAIb-
HOTO BBEJCHHUS, UHTATANMY, HA3AILHOTO BBEJICHUS, MECTHOTO BBEJCHHUSA, OPTATLMOIOTHUECKOTO UM YITHOTO
BBE/ICHUA. B HEKOTOpBIX BapMaHTax OCYIIECTBICHHS (apMaleBTHUECKass KOMIIO3UIMS INPEJICTAaBIAET COOOM
TaONETKY, MUIIONIO, KANCYIy, XKUAKOCTD, JIEKAPCTBEHHYIO (OpMY /UIS MHTAlAIMHU, PACTBOP HA3aJIbHOTO CIIpEs,
CYTNINO3UTOPHil, CYCTIEH3HIO, I'€llb, KOJIOU/, TUCIIEPCHIO, CYCNIEH3UIO, PACTBOP, IMYIBCHIO, Ma3b, JOCHOH, IJ1a3-
HBIE KaIUTM MJIM YIIHBIE KaIlIH.

B HexoTOpBIX BapHaHTaX OCYLIECTBICHUS (apMaleBTHUECKas KOMIO3UIHS, KPDOME TOTrO, COJACPKHUT OTHH
UM HECKOJIBKO JOTIOJHUTENBHBIX TEPANEBTUYECKU aKTHBHBIX ar¢HTOB, BHIOPAHHBIX U3. KOPTHKOCTEPOU/IOB (Ha-
IpUMeEp, AeKCaMeTa30H MM (GIYTHKA30H), MMMYHOCIIPECCAHTOB (HANpUMEp, TAKPOIUMYC U MUMEKPOIUMYC),
aHaJBrETUKOB, NTPOTUBOPAKOBOIO areHTa, NPOTMBOBOCIAIUTEIBHBIX CPEACTB, @aHTATOHUCTOB PELENTOpa XEMO-
KHHA, OPOHXO/IMIATATOPOB, AHTATOHUCTOB JICHKOTPUEHOBBIX PENENTOPOB (HAIPUMED, MOHTEIYKACT MU 3adup-
JIYKacT), HHTUOMTOPOB 00pa30BaHUs JEHKOTPUEHOB, MHTMOUTOPOB MOHOALMITIMIEPOIKHHA3E], HHITHOUTOPOB
dochonunaszel A;, UHTHOUTOPOB (Pocthomunasel A, ¥ UHTHOUTOPOB Nuzodochomunazel D (lysoPLD), uarudu-
TOPOB AyTOTAKCHHA, aHTUKOHI'€CTAHTOB, AHTUTUCTAMHHOB (HANpHUMED, JOPATUAMH), MYKOIUTHKOB, aHTHXOIHU-
HEPrUYECKUX CpPEACTB, TNPOTHBOKALUIEBBIX CPEJICTB, OTXApKHMBAIOIIUX CPEJICTB, NPOTHBOMH(EKIMOHHBIX
cpeacTB (Hampumep, (y3uaueBas KUCIOTa, B YaCTHOCTH, JJIS JICYEHHMS AaTOMMYECKOTO JEPMAaTUTa), NPOTUBO-
IpUOKOBBIX CPEACTB (HampUMEp, KIOTPUA30Jl, B YACTHOCTH, /IS JICUCHUS aTONMUYECKOrO AEPMaTHUTa), TEParuu
antu-IgE anTHTEmamMu (HanpuMep, oManu3yMao), 3-2 aapeHepruyecKUe arOHUCTH! (HanpUMep, anb0yTepo UK
canpMeTepo), Apyrue anraronuctel PGD2, neficTBylomue Ha ApyTHe PelEnTopsl, TaKUE Kak aHTaroHucTsl DP,
unru6uropsl PDE4 (nanpumep, nunomMunact), JeKapCTBEHHBIE CPEACTBA, KOTOPHIE MOAYIMPYIOT BBIPAOOTKY
IMTOKMHOB, HanpuMep UHrHOUTOpHl TACE, nexapcTBeHHBIE CPENCTBA, KOTOPHIE MOAYIUPYIOT aKTUBHOCTH IIU-
TokuHOB Th2 IL-4 u IL-5 (HanpuMep, GIOKMpYIONIME MOHOKIIOHAIBHBIE AHTUTENIA U PACTBOPUMBIE PELETITOPEI),
aroHucTsl PPARY (Hampumep, pO3UraMTa30H U MUOTIMTA30H), UHTUOUTOPH! S-TUNOKCUTEHA3bl (HAIPUMED, 3U-
JIEYTOH).

B HexoTOpBIX BapHaHTax OCYIIECTBICHUS (apMaleBTHUECKas KOMIO3UIHS, KDOME TOTrO, COJACPKUT OTHH
WIH HECKOJBKO JONOJHHUTEIBHBIX aHTU(GHOPO3HBIX areHTOB, BRIOPAHHBIX M3 MUpGHEHUAOHA, HUHTEaHHOa, Ta-
muaoMuaa, kapaymaba, FG-3019, dgpezomumymada, untepdepona anbdha, JCHUTHHU3UPOBAHHOU CYNEPOKCU-
JUCMYTa3bl, CUMTy3yMaba, TaH3ucepTuba, Tpamokunymaba, hu3G9, AM-152, IFN-ramma-1b, IW-001,
PRM-151, PXS-25, nenrtokcubunauna/N-aneTUIIUCTEHHA, NeHTOKCUGMWIIMHA/BuTaMuHa E, canpbyramona
cympdara, [Sar9,Met(0O2)11]-cybcrannuu P, nenrokcudumiuna, Ouraprpata MepKanTaMuHa, 0OETHXOJICBON
kucnoTsl, apamxona, GFT-505, atunoBoro adupa 3iiko3aneHTacHOBON KHUCIOTHI, MET(HOPMHHA, METPEICTITHHA,
MypoMmoHa6a-CD3, ontunpaza, IMM-124-E, MK-4074, PX-102, RO-5093151. B HekoTOpBIX BapHaHTaX OCYIIE-
CTBJICHUS TIpe/UIaraeTcs cnoco0, BKIIoYaronmi BBeicHue coeauHeHus Gopmyasl (I) umm ero dpapManeBTuuecku
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npueMiIeMoi coiu yenoBeky ¢ LPA-3aBucumbiM unu LPA-onocpenoBaHHEIM 3a00JI€BAHUEM UM COCTOSHUEM. B
HEKOTOPBIX BapUAHTaX OCYLIECTBIEHUS YEIOBEKY YK€ BBOAAT OAUH UIIM HECKOJIBKO JOMOJIHUTEIBHBIX TEPAINEB-
THYECKM aKTUBHBIX areHTOB, OTIMYHBIX OT coeauHeHus ¢opmynsl (I) umm ero dapmaneBTHYECKH TPHEMIIEMOI
comu. B HEKOTOpBIX BapHaHTax OCYILECTBJIEHHUS CNOCOO, KPOME TOro, BKIIOUAET BBEACHUE OJHOTO WM He-
CKOJIBKHMX JIONOJHUTEIBHBIX TEpaneBTHYECKU aKTUBHBIX areHTOB, OTJIMYHBIX OT coeauHeHus dopmyasl (I) umu
ero (apManeBTHYECKH TPUEMIIEMOIT COMH.

B HEKOTOPBIX BapHaHTax OCYUIECTBIEHUS OJUH UM HECKOIBKO JOMOJHUTEIBHBIX TEPANEBTUYECKU AKTHUB-
HBIX areHTOB, OTJIMYHBIX OT coeanHenus ¢opmynsl (I) nim ero dapmaneBTHIECKH NTPUEMIIEMOI cONTH, BEIOMpa-
IOT M3 KOPTHUKOCTEPOHUJOB (HanpUMep, AekcaMeTa3oHa MM (IyTHKa30Ha), HUMMYHO/EIPECCAHTOB (HAlpuMep,
TaKpOIUMyca U MUMEKPOIUMYCA), aHAIBI€TUKOB, MPOTUBOPAKOBBIX ar€HTOB, MPOTUBOBOCHAIUTEIBHBIX arcH-
TOB, AaHTATOHUCTOB PELIENTOPA XEMOKHMHA, OPOHXOIUTHUECKUX CPEACTB, AHTATOHUCTOB JIEHKOTPUEHOBBIX PELEN-
TOPOB (HANpUMEp, MOHTENYKACT MM 3a)UPIYKacT), MHTHOUTOPOB 0Opa30BaHUSA JEHKOTPHEHOB, HHTUOUTOPOB
MOHOAIMITIIMIEPONIKUHA3, HHTHOUTOpOB (ochomunassl A;, HHIHOUTOPOB (ocdonunazsl A, U HHTUOUTOPOB
nmm3odocdomunaszsl D (lysoPLD), MHrHOMTOPOB ayTOTaKCHHA, aHTUKOHTECTAHTOB, AHTUTUCTAMHUHOB (HAarlpuMep,
JIOPaTUAUH), MYKOIMTUKOB, AHTUXOJIUHEPIMYECKUX CPEACTB, NPOTUBOKAILIEBBIX CPEACTB, OTXapKUBAIOIIUX
CpEACTB, MPOTUBOMH(EKIIMOHHBIX CPEACTB (Harmpumep, Gy3uaueBas KUCIOTa, B HACTHOCTH, IS JIEUECHUS aTOMHU-
4eCKOro AepMaTUTa), NPOTUBOTPUOKOBBIX CPEACTB (HAIPUMEp, KJIOTPUA30J, B YACTHOCTH, A/ JIEUEHUS aTONU-
YECKOro jepMaTuTa), Tepanuu antu-IgE anturenamu (HanpuMep, omanusymab), B-2 aapeHepruueckue aroHu-
CTHI (HampUMep, anbOYTEPOI WM calbMETepo), Apyrue antaronuctsl PGD2, neficTByronue Ha Apyrue penen-
TOpBI, Takue kak aHTaroHUcTs! DP, mnru6urops! PDE4 (nanpuMep, IUIOMUIIACT), IeKapCTBEHHBIE CPEJICTBA,
KOTOpBIE MOAYIUPYIOT BEIPAaOOTKY IMUTOKMHOB, HanmpuMmep uHruouTopsl TACE, 1ekapcTBeHHBIE CpeacTBa, KOTO-
pble MOYJIUPYIOT aKTUBHOCTH IMTOKMHOB Th2 IL-4 u IL-5 (HanpuMep, 6I0KUpYIONME MOHOKIIOHATIBHBIC aHTH-
TENA U paCTBOPUMBIE pEUENTOPHI), aroHUCcTHl PPARY (Hampumep, po3UrinuTa3oH U MUOTJIUTA30H), UHTUOUTOPHI
S-NUNOKCUreHa3bl (HAIPUMED, 3UIEYTOH).

B HEKOTOPBIX BapHaHTax OCYUIECTBIEHUS OJUH UM HECKOIBKO JOMOJHUTEIBHBIX TEPANEBTUYECKU AKTHUB-
HBIX areHTOB, OTJIMYHBIX OT coeauHeHus ¢opmynsl (I) uam ero dapmaneBTHYECKM NMPUEMIIEMOH comy, mpen-
CTaBIAIOT c000il 1pyrue aHTUGUOPO3HBIE areHTHl, BEIOpaHHBIE U3 MUP(EHUTIOHA, HUHTEAAHHOA, TAIUIOMU/A,
kapaymaba, FG-3019, dpeszomumymada, unarepdepona anbda, JCHUTHHUIUPOBAHHOU CYMEPOKCUITUCMYTA3HI,
cuMTy3yMaba, taHsucepTuOa, TpadokuayMmaba, hudG9, AM-152, IFN-ramma-1b, IW-001, PRM-151, PXS-25,
neHtokcuuinHa/N-alleTUIIUCTEHHA,  NeHTokcuduiuHa/Butamuna  E,  campOyramona  cyibdara,
[Sar9,Met(02)11]-cy6cTanuu P, meHTOKCU(UIIMHA, OUTapTpaTa MEpKanTaMuUHA, OOCTHXOJCBOH KHUCIOTHI,
apamxomna, GFT-505, atunoBoro adupa 3itko3aneHTacHOBOM KUCIOTHI, METGOPMHUHA, METPEIECNITHHA, MYPOMO-
Haba-CD3, ontunpasa, IMM-124-E, MK-4074, PX-102, RO-5093151.

B HEKOTOPBIX BapHaHTax OCYUIECTBIEHUS OJUH UM HECKOIBKO JOMOJHUTEIBHBIX TEPANEBTUYECKU AKTHUB-
HBIX ar€HTOB, OTJIMYHBIX OT coeanHeHus dopmynsl (I) nim ero dapmaneBTHIECKH NTPUEMIIEMOI CONTH, BEIOUpa-
10T u3 uaru6uropos ACE, pamunpuna, antaronucroB All, upbecaprana, aHTHApUTMUUYECKUX arcHTOB, JIPOHE-
napoHa, aktuBatopoB PPARa., aktuBatopoB PPARY, nuornurazona, poCUrIUTa30Ha, NPOCTAHOUAOB, AHTAaTOHU-
CTOB PELENTOPOB SHAOTEINHA, HHTUOUTOPOB 3NacTa3bl, aHTATOHUCTOB KalblUs, OeTa-010KaTOPOB, AUYPETUKOB,
aHTAarOHMUCTOB PELENTOPOB aNbI0CTEPOHA, IMJIEPEHOHA, HHTMOUTOPOB PEHMHA, HHTMOUTOPOB KMHa3b! rho, pac-
TBOPUMBIX aKTUBAaTOpOB ryaHunatuukiasel (sGC), cencubumuzaropoB sGC, uarudburopos PDE, unrudurtopos
PDES, nonopos NO, npenaparos HanepcTsaHky, uaruouropos ACE/NEP, ctatunoB, HHrHOMTOPOB 00paTHOrO
3aXBaTa JKEIYHBIX KUCIOT, aHTaroHuctoB PDGF, aHTtaroHucToB Ba3ompeccHHa, aKBapETUKOB, MHTMOUTOPOB
NHEI, anrtaronuctoB ¢akropa Xa, aHtaroHuctoB ¢akrtopa XIIla, aHTHKOArynsHTOB, aHTUTPOMOOTHUYECKHX
areHTOB, HHTMOUTOPOB TPOMOOIMTOB, NPOHUOPOTUIECKUX areHTOB, AKTUBUPYEMBIX TPOMOMHOM HHTHOUTOPOB
¢ubpunonusza (TAFI), unruburopos PAI-1, kymapuHOB, remapuHOB, aHTAarOHUCTOB TPOMOOKCAHA, aHTarOHU-
CTOB cepoToHuHA, uHruouTropoB COX, acnupuHa, TepaneBTHueckux antuten, antaronucros GPIIb/IIa, anTa-
rouuctoB ER, SERM, MHrHOUTOPOB THPO3MHKUHA3BI, UHTHOUTOpOB RAF-kuHa3bl, uHruouropos p38 MAPK,
nup¢eHuI0Ha, HHTHOUTOPOB MYJILTUKHHA3BI, HUHTEAaHHOa, copadeHuoa.

B HEKOTOpBIX BapHaHTax OCYLIECTBIEHUS OJUH UM HECKOIBKO JOMOJHUTEIBHBIX TEPANEBTUYECKU AKTHUB-
HBIX ar€HTOB, OTJIMYHBIX OT coeanHeHus dopmynsl (I) nim ero dapmaneBTHIECKH NPUEMIIEMOI CONTH, BEIOMpa-
fot u3 Gremlin-1 mAb, PAI-1 mAb, Promedior (PRM-151; pexoMOuHaHTHEIH uenoBeueckuil Pentraxin-2);
FGF21, antaronuctoB TGFf, man-antoronuctoB avf6 u avf3; unruburopos FAK, uaru6uropos TG2, uarudu-
topoB LOXL?2, uaruéuropos NOX4, uaru6uropos MGAT2, GPR120.

®apMalEBTUYECKUE COCTABBI, ONMUCAHHBIE B HACTOSILEM AOKYMEHTE, MOXKHO BBOAUTH CYOBEKTY pa3nuu-
HBIMH CNIOCOOAMU MHOXECTBEHHBIMU MYTAMU BBEACHUS, BKJIIOUAs, HO HE OrPAHUYUBASACh UMHU, NEPOPANIBHBIH,
NapeHTEPaIbHbIl (HaNpUMED, BHYTPUBEHHBIN, MOAKOXKHBIN, BHYTPUMBIILICUHBI), HHTpaHa3adbHbIA, OyKKanb-
HBII, MECTHBII WM TpAaHCAEPMalbHbIl yTH BBeAcHUA. DapMaleBTUUECKUE COCTABbl, ONMUCAHHBIE B HACTOSAILEM
JOKYMEHTE, BKIIIOYAIOT, HO 0€3 OrpaHUYEHU S, BOAHBIE )KUAKUE AUCTIEPCUU, CAMOIMYIbTUPYIOMIUECS TUCTIEPCUH,
TBEP/IbIC PACTBOPBI, JTMIIOCOMAIIBHBIE TUCIIEPCUH, a3PO30JIH, TBEPABIC JIEKAPCTBEHHBIE (OPMBI, TOPOIIKH, COCTa-
Bbl C HEMEAJIEHHBIM BBICBOOOXKAEHUEM, COCTABBI ¢ KOHTPOJIUPYEMBIM BBICBOOOXKACHUEM, JETKOIIIABKUE COCTa-
BB, TAOJIETKH, KaNCYIbl, MUIIOIH, COCTaBbl C 3AMEAJIEHHBIM BBICBOOOXKICHUEM, COCTABbI € NPOJOHTUPOBAHHBIM
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BBICBOOOXX/IEHUEM, COCTABBI ¢ UMNYIbCHBIM BBLICBOOOXKIEHUEM, COCTABBI, COCTOSAIIME U3 MHOXECTBA HACTHUIL, U
CMEIIAHHBIC COCTABBI C HEME/IICHHBIM M KOHTPOIUPYEMBIM BHICBOOOKICHUEM.

B HExOTOpBIX BapHaHTax OCYIIECTBICHUS coequHeHue Gopmysl (I) wiu ero dpapmManeBTUYCCKH PUEMIIC-
MYIO COJIb BBOAAT NEPOPATIBHO.

B HExOTOpBIX BapHaHTax OCYIIECTBICHUS coequHeHue Gopmysl (I) wiu ero dpapmManeBTUYCCKH PUEMIIC-
MYIO COIIb BBOJAT MecTHO. B Takux BapuaHTtax ocyuiectBieHus coeaunenue ¢opmynsl (I) umm ero dapmanes-
TUYECKU MPUEMIEMYIO COJIb COCTABSIOT B PA3IMYHBIX MECTHO BBOAMMBIX KOMITO3UIIUAX, TAKUX KaK PACTBOPHI,
CYCIIEH3UH, TOCHOHBI, TEJIM, NACTHI, IIAMIYHHU, CKPaObl, BTUPaeMble CPEACTBA, CMA3BIBAIOIINE CPEACTBA, Je4e0-
HBIC KapaHJally, JeueOHbIe MOBA3KHU, Oalb3aMbl, KpeMbl WM Ma3u. Takue dhapMaleBTUYECKUE COCAUMHEHUS MO-
I'YT COJIEPKATh COMIOOMIH3AaTOPBI, CTAOMIN3ATOPEI, AT€HTHI, NOBBIIIAIOIINE TOHUYHOCTD, Oy(hephl 1 KOHCEpPBaH-
Tel. B onHOM acnexre coenunenue dopMynsl (I) umu ero gapmaneBTHIECKH TPUEMIIEMYIO CONb BBOJIAT MECTHO
Ha KOXY.

B eme onnom acnekre coenunenue ¢opmyns (I) uim ero dapmaneBTHYECKH TPUEMIIEMYIO CONb BBOASAT
NyTeM MHTaIAuu. B oqHOM BapuaHTe ocyuiecTBieHUs coeauneHue Gopmynsl (I) umm ero dhapManeBTHYECKH
NPUEMIIEMYIO COJIb BBOAAT MYTEM MHTAIALUU, KOTOpAs HEMOCPEACTBEHHO BO3ACHCTBYET Ha JIETOUHYIO CUCTEMY.

B npyrom acnexre coenunenue dhopmyas (I) unu ero gpapManeBTH4ecku NPUEMIEMYIO COJb COCTABJISIOT
JUI MIHTPAHA3aJbHOTO BBEAEHUS. Takue cocTaBbl BKIIOUAIOT HA3aIbHBIE CIPEU, Ha3aIbHBIC TYMAHbI U T.II.

B npyrom acnekre coenunerue hopmys! (1) umu ero hapManeBTHHECKH MPUEMIEMYIO COMTb COCTABIIAIOT B
BUJIE I1a3HbIX KaNenb.

B eme oanoM acnekTe npepnaraercs MCnosb3oBaHue coequHeHus dopmynsl (I) umu ero dapmanenruye-
CKU ITPUEMJIEMO COJM B U3TOTOBJIEHUM JIEKAPCTBEHHOIO CPEACTBA AJI JeHEHUS 3a00IEBaHUS, HAPYIIECHUS UIH
COCTOSIHUHM, NMPU KOTOPBIX aKTUBHOCTH MO MEHBIIEH Mepe oanoro peuentopa LPA cnocoOCTBYyeT maTogoruu
W/HIH CUMITOMaM 3ab0NeBaHUs MIIM COCTOSIHUA. B onHOM BapuaHTe ocyuiecTBiaeHus 3toro acnekra LPA BbI-
Opan u3z LPA,, LPA,, LPA;, LPA,, LPAs u LPA¢. B onnom acnexre peuentop LPA npencrapaser coboit LPA;.
B onHOM acnexTe 3a0oneBaHUE UM COCTOSHUE NMPEACTABIAET co00i Tr000€ U3 3a00NEBAHUI UM COCTOSHUI,
yKa3aHHBIX B HACTOAIIEM AOKYMEHTE.

B m1060M U3 BBILIEYIOMAHYTHIX aCMEKTOB NPEANOIAratoTCs JOMOIHUTEIbHBIE BAPUAHTHI OCYIECTBICHUS,
B KOTOpHIX (a) 3dpdexTuBHOE KOIMUECTBO coenuHeHus Gopmyanl (I) wmu ero dbapManeBTUYECKH MPUEMIIEMON
COJIM CUCTEMHO BBOAAT MIIEKOMUTAIOMEMY; W/UH (b) 3¢ deKTUBHOE KOIUYECTBO COEAUHEHUS BBOAAT MICKOMH-
TAIOUIEMY NIEPOpaNbHO; W/UIH (C) 3 (HEKTUBHOE KOTUYECTBO COCTMHEHUS BBOAAT MIIEKONMHUTAIOMIEMY BHYTpPHU-
BeHHO; W/unu (d) 3¢hekTUBHOE KOTMYECTBO COCAMHECHUSA BBOIAT MOCPEACTBOM HHramsuuu; w/um (e) addek-
TUBHOE KOJIMYECTBO COCIUHCHUS BBOAAT C MIOMOIIBIO Ha3albHOrO BBeAeHUs;, u/uin (f) adhdexTuBHOE KOITHYECT-
BO COCJIMHCHUS BBOJAT MJICKOMUTAIONIEMY MYTEM MHBCKIIUM; H/UITH (g) 3PPEKTUBHOEC KOJIUUECTBO COCAUHCHUS
BBOJIAT MJekonuTaroniemy Mecto; u/umu (h) agdexTuBroe kKoMUUECTBO COCTUHEHUS BBOIAT B I1a3a; u/umd (1)
3¢ hEeKTUBHOE KOTUUECTBO COCAMHEHUS BBOAAT MJICKOMUTAIOIIEMY PEKTATBHO; W/ WK (j) 3d(deKTUBHOE KOITUYE-
CTBO BBOJAT MJIEKONUTAIOIEMY HECUCTEMHO UIIH JIOKAJIBHO.

B n11060M U3 BBILIEYIOMAHYTHIX aCMEKTOB NPEANOIAratoTCs JOMOIHUTEIBHBIC BAPUAHTHI OCYIECTBICHUS,
BKJIIOYAIONIME OJJHOKPATHOE BBEACHHUE IPPEKTUBHOIO KOIMYECTBA COCTUHEHHS, B TOM YHCJIE APYTUe BapUAHTHI
OCYILECTBJICHUS, B KOTOPBHIX (1) COCTUHEHUE BBOJAT OAUH pa3; (1) COCTUHEHUE BBOJSAT MJICKOMUTAIONIEMY He-
CKOJIbKO pa3 Ha MPOTSXKEHUU OJTHOTO JHA; (1i1) HOCTOSHHO WY (1V) HENPEPHIBHO.

B n1060M U3 BBIILIEYIOMAHYTHIX aCMEKTOB NPEANOIAratoTCs JOMOIHUTEIBHBIE BAPUAHTHI OCYIECTBICHHUS,
BKJIIOYAIONIME MHOTOKpAaTHOE BBeAeHHE 3(D(EKTHBHOIO KOIHYECTBA COCAMHEHHS, BKIIOYAs AONOJHUTENLHEBIE
BAPUAHTHI, B KOTOPHIX (1) COCTUHECHUEC BBOMAT HENPEPHIBHO UM IEPUOAUYCCKH. KaK B OTHOKPATHOHM 03¢
(i1) BpeMsl MEXAY MHOTOKPAaTHBIMH BBEICHHUSIMHU COCTABIACT 6 4; (iil) COCTUHECHUE BBOAAT MICKOMUTAIOIICMY
Kakaele 8 u; (1v) COeMIMHEHUE BBOMAT MIICKOMUTAIOIIEMY Kaxaple 12 4; (V) COeAMHEHUE BBOIAT MIICKOMUTAIO-
meMy kaxaplie 24 4. B JIOMONHUTEIHHBIX WM aNbTEPHATUBHBIX BApUAHTAX OCYIICCTBICHUSA CHOCOO BKIHOUACT
"JIeKapCTBEHHBIE KAHUKYIBI", B KOTOPBIE BBEACHUE COCTUHCHUSA BPEMEHHO NPHOCTAHOBICHO WU TO3BI BBOJU-
MOTO COCJMHCHUS BPEMCHHO YMEHBIIIAIOT; @ B KOHIIE "JIEKapCTBCHHBIX KAHUKYI" JTO3UPOBKY COCIUHEHUSA BOC-
CTaHaBIMBAlOT. B 0HOM M3 BapUAHTOB OCYILECTBIECHUS NMPOAOKUTENILHOCTD JEKAPCTBEHHBIX KAHUKYJ BapbU-
pyeTcs ot 2 aueit 1o 1 rona.

Taxxe nmpeanmaraercs cnocod MHrUOMpoBaHus (u3noIoruyeckoi aktuBHocTH LPA y Mnexonuratomero,
BKJTIOUAIONIMH BBEJCHUE TEPaNeBTUUCCKU dPHEKTUBHOrO KomuyecTBa coenuHenus dopmyrsl (I) umm ero dap-
MaleBTHUECKU MPUEMIIEMON COTH MIEKOIMUTAIOMIEMY, HY K IAIOMIEMYCS B 3TOM.

B oaHOM acnmexkte mnpeanaraeTcs NEKapcTBEHHOE CpPEACTBO A jedeHus LPA-zaBucumoro wumu
LPA-onocpeoBaHHOro 3ab0JeBaHUs MIIM COCTOSHUS Y MIICKOIMTAIONIETO, COJAEpIKaIlee TeparneBTHIECKU d-
(heXTUBHOE KONUUYECTBO coeAMHEHU popMmybl (I) uam ero dapManeBTHUECKH TPUEMIIEMOIT COMIH.

B HEKOTOpBIX Caydasx B HACTOAIIEM AOKYMEHTE PACKpPHITO MpUMEHEHHE coeauHeHus Gopmynsl (I) umm
ero (apManeBTHYECKM IPHMEMIEMOIl CONMM B H3rOTOBJICHHMH JIEKAPCTBEHHOIO CPEACTBA [ JICHYCHHUS
LPA-3aBucumoro unu LPA-onocpe1oBaHHOr0 3a001€BaHUS WIH COCTOSTHUS.

B HEKOTOpBIX Caydasx B HACTOAIIEM AOKYMEHTE PACKPHITO MpUMEHEHHE coeauHeHus Gopmynsl (I) umm
ero (GapManeBTHYECKH TNPUEMIIEMOH COAM B JCUEHMM WM mnpeaynpexacHun LPA-3aBucumoro umu
LPA-onocpenoBaHHOro 3a00JI€BaHUS UM COCTOSHUSL.
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B oaHom acnekre mpeanaraercs crnoco0 JeueHus unM  npeaynpexacHus LPA-3aBucumoro unm
LPA-onocpenoBaHHOrO 3a00N€BaHUS UM COCTOSTHUSA Y MIEKOMUTAIOIIETO, BKIOYAIOMUI BBEACHUE TEPANIEBTU-
yecky 3P PEeKTUBHOrO KoauyecTBa coequHeHus popmymsl (I) umm ero hapmaneBTHYECKH TPUEMIIEMOIT COMH.

B onnom acnexre LPA-3aBucumsie unu LPA-onocpenoBaHHble 3a00JI€BAHUSA UM COCTOSIHUS BKJIIOHAIOT,
HO 0e3 orpaHuyeHus, (UOPO3 OpraHOB MM TKaHell, pyOueBaHue, 3a00yeBaHUA NEUYEHH, JEPMATOIOIHYECKUE
COCTOSIHUSA, PaK, CEPAECYHO-COCYAUCTOE 3a00IEBaHUE, 3a00IE€BaHUS UM COCTOSHUS OPraHOB JABIXaTEIbHOI CHUC-
TEMBI, BOCTIATUTENBHBIE 3a001€BaHUs, 3a00IEBAaHUE JKETYAOUHO-KUIIEYHOTO TPaKTa, 3a00J€BaHUE MOUEK, 3a00-
JIEBAHUE MOUYEBBIBOIAIIMX NMYTEH, BOCHAIMTENBHOE 3a00JIEBAHUE HUKHMX MOUEBBIX NYTEH, AU3YPUIO, HACTOE
MOYEUCNyCKaHUE, 3a00JEBAHUE MOMKEIYAOUHON MKENE3bl, apTEPUATBHYIO OOCTPYKLUIO, LepeOpaIbHbIl MH-
(apKT, KPOBOMINUAHHUE B MO3T, 00JIb, epudepUIecKyI0 HEBPONATHIO U (HUOPOMHAITHIO.

B oanom acnexre LPA-3aBucumoe unu LPA-onocpenoBanHoe 3a00J€BaHUE WU COCTOSHUE NPEACTABISET
c000i1 3a001€BaHUE UM COCTOSHUE OPTaHOB ABIXaTEIbHOI CUCTEMBI. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS
3a00/1€BaHUE WM COCTOSHUE OPraHOB JABIXATENBHON CHUCTEMBI NPEACTABAAET COOOH acTMy, XPOHUUECKYIO 00-
CTpykTUBHYIO O0ye3Hb jJerkux (COPD), nerounsiit pubpo3, JerouHyo apTepUaIbHYI0 THMIEPTCH3IUIO UITH OCT-
PBIN PECIIUPATOPHBIN TUCTPECC-CUHAPOM.

B HexoTophlx BapuaHTax ocymectiaeHus LPA-3aBucumoe unu LPA-onocpeaoBaHHoe 3a00J€BaHUE WU
COCTOSIHHME BBHIOPAHO M3 MIAMOMATHYECKOTrO JIeroyHoro ¢pubposa; apyrux aMpy3Hsix 3ab01eBaHUN NapeHXUMEI
JIETKUX Pa3NUYHON JTHOJOTHM, BKIIOYAs SATPOrEHHBIHM JEKapcTBEHHO-MHAYLUMPOBaHHBINA (uOpo3, npodeccuo-
HaITBbHBIN M/UITH BBI3BAHHBIN OKpYXkaromen cpenoil Guodpos, rpaHyneMaTo3HbIe 3a00eBaHuS (CApKOUI03, alIep-
THYECKUI aTbBEONUT), KOIJIar€HOBBIE COCYAUCTBIE 3a001IE€BaHUS, albBEOSIPHBINA NPOTEUHO3, FPAHYJIEMAaTo3 U3
kierok Jlanrepranca, auMQaHruoNeiOMUOMATO3, HACICACTBCHHBIC 3a00J¢BaHUA (CHHAPOM XepMaHCKH-
Ilynnaxa, TyOepo3HbIi ckaepo3, Heifpodubpomaros, HapyiieHUs oOMEHa BEIIECTB, CEMEHHAs HHTEPCTHIIUAIb-
Has OOJIE3Hb JIETKUX); PaaUallMOHHO-UHIYIIMPOBAHHOTO (HHOpPO3a; XpOHHYECKOI 0OCTPYKTUBHOI OONE3HU Jler-
kux (COPD); ckiepoaepMun; 6J1eOMHIIMH-UHAYIIMPOBAHHOTO (HMOPO3a JErKUX; XPOHUYECKOH acTMBI, CUIIMKO3a;
UHIYIUPOBAHHOTO acbecToM (pubpo3a JIErkux; OCTPOro pecnupaTopHOro auctpecc-cunapoma (ARDS); dhubpo-
3a MoYeK; TyOYIOMHTEPCTUIHAIBHOTO (HMOpO3a; rIOMEpYIspHOro HedpHTa; 0HaroBOro CErMEHTapHOro riioMe-
pynspHOro ckieposa; IgA HedponaTuu; runepreH3ud; cuHApoMa AJbnoprta; Gubpo3a kuieyHHKa; ¢ubdpo3a
NEYCHHU, IUppO3a MEYCHH, BHI3BAHHOIO ankoroiaeM ¢uOpo3a nedeHH; BBI3BAHHOTO TOKCHYECKHUM BEIECTBA-
MM/JEKapCTBEHHBIMU NpenaparaMu (uOpo3a TNE4YEHH, IeMOXpOMaTo3a, HEaJKOrOJILHOrO CTEaTOrenaTruTa
(NASH); noBpex/eHus KETUHBIX TPOTOKOB; NIEPBUYHOrO OMIMAPHOTO IMPPO3a; BBI3BAHHOrO MHGpekuueit ¢puo-
po3a neyeHM; BBI3BAHHOTO BUpycoM (HOpo3a MEYeHH; ¥ ayTOMMMYHHOIO TenaTHTa, pyOleBaHUsS POTOBHUIIG,
runeprpoduyeckoro pyonesanus; 6one3nu JIromouTpeHa, KeIoUaA0B, KOKHOro Gpubpo3a; KOXHOH cKiepoaep-
MHH; TpaBMbI/puUOpO3a CIUHHOTO Mo3ra; MUeIo(hHOpO3a; COCYIUCTOr0 PECTEHO3a; aTepOCKIIEpo3a; apTepHo-
cKkjIepo3a; rpanyiaeMartosa Berenepa; 6Gonesnu Ileitponu, xponumdeckoro nuMdorneiikosa, MeTacTa3MpoBaHUS
ONYXOJH, OTTOPKEHUS OpraHa MocJe TPAaHCIUIAHTAlUM, 3HAOMETPHUO3a, PECTIUPATOPHOrO AUCTPECC-CUHAPOMA
HOBOPOK/JCHHBIX M HEBPONATUUECKOH O0IH.

B onHOM acnekre B HacTosmeM AokymMeHTe onucaHo LPA-3aBucumoe unu LPA-onocpenoBannoe 3aboe-
BaHHUE UIIU COCTOSHUE.

B onHoM acnekTe mpeanaraeTcs cnoco0 JNedeHHs WM NpeaynpexacHus ¢pudposa opraHoB Y MIIEKOIH-
TAIONIEr0, BKIIOYAIONIMH BBECHUE TepaneBTHUECKH 3 deKTUBHOrO konuuecTBa coequneHus Gopmymsl (1) umu
ero (apManeBTHYECKH TPUEMIIEMOI COJM MIIEKOMUTAIONIEMY, HY)KIAIOIIEMYCS B ITOM.

B onHOM acnekre ¢ubpo3 opraHoB BkiodaeT GUOPo3 nerkux, puopos nouek unu Gudbpos neyeHu.

B onHOM acnexte mpeanaraeTcs cnoco0 yayuleHus GYHKIUU IETKUX Y MICKOMUTAIOIIETO, BKITIOYAIOIMIUIT
BBE/ICHUE TepaneBTHYECKH 3((EKTHUBHOrO KomuuecTBa coeauHeHus dopmynsl (I) umm ero dapmaneBTuuecku
NPUEMIIEMOI CONMM MIIEKOMUTAIOIIEMY, HYXIAIOMIEMYCS B 3TOM. B 0JHOM acnekre y MIEKONUTAIOIEro ObLI
JMarHoCTHUpOBaH (GUOPO3 NErkux.

B oaHOM acnexTe coeqUHEHUS, PACKPBITBIE B HACTOSILEM JOKYMEHTE, IPUMEHSIOT AJIS JEYEHUS UAMONa-
THYECKOT0 Jero4yHoro ¢pubpo3a (0ObIYHO MHTEPCTHIMAIBHO MTHEBMOHHUH) Y MIIEKOITUTAIONIETO.

B HEKOTOpBIX BapHaHTax OCYUIECTBIECHUS COEAUHEHUS, PACKPBITHIE B HACTOSIIEM TOKYMEHTE, IPUMEHSIOT
s nedeHus MudGY3HBIX MapeHXUMATO3HBIX HHTEPCTHIMAIBHBIX 3a00JEBaHUH JIETKUX Y MIIEKOMMTAIONIHX:
STPOTCHHOI0 JIEKapCTBEHHO-MHAYIMPOBaHHOTO (hubpo3a, npodecCHOHATHLHOTO W/UIIH BBI3BAHHOTO OKpPY)Kalo-
medl cpenoit puodposa (aNaepruueckuii aTbBEONIUT Y CENbCKOXO3AHCTBCHHBIX pa00ovMX), rPaHYIEMATO3HbIX 3a-
0o7eBaHuil (capkoua03, aIIepPrUueCKUN aJbBEOIMUT), KOIJIAr€HOBBIX COCYAUCTBIX 3a001€BaHUI (CKIEPOAEPMUS
U JIpyTHE), albBEOJAPHOr0 NPOTEHHO3a, I'paHyIeMaTosa U3 kietok JlaHrepranca, nuMdaHrnoaeioMuomMarosa,
cunapoma XepmaHcku-Ilynnaka, Tybepo3Horo ckieposa, Helipodubpomarosa, HapyieHus oOMeHa BEIECTB,
ceMEeHHOI UHTEPCTULIMATBHON OOJE3HU JIETKUX.

B HEKOTOpBIX BapHaHTax OCYUIECTBIECHUS COETUHEHUS, PACKPBITHIE B HACTOSIIEM JOKYMEHTE, IPUMEHSIOT
JUISL JI€YEHUs MOCTTPAHCIIIAHTallMOHHOTO (hHOpo3a, CBA3aHHOIO ¢ XPOHHYECKUM OTTOPXKEHUEM Y MIIEKOMHUTAIO-
IIEro: OONUTEPUPYIOUIETO OPOHXUOIUTA NOCIE TPAHCIIIIAHTALUY JIETKUX.

B HEKOTOpBIX BapHaHTax OCYUIECTBIECHUS COEAUHEHUS, PACKPBITHIE B HACTOSIIEM TOKYMEHTE, IPUMEHSIOT
I JIeYEHUS KOXHOro ¢(ubposa y MIEKOMUTAIOMIEro: KOXHOH ckiepojaepMuy, Oone3nu JlromouTpeHa,
KEJIOUAOB.
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B 01HOM acmekTe COeAMHEHUA, PACKPHITBIEC B HACTOSIIEM AOKYMEHTE, IPUMEHSIOT 1A JeueHus ¢Gpubposa
MEUYCHU C HUPPO30M WM 0e3 IUppo3a Y MICKOMUTAIONIETO: MHAYIHPOBAHHOTO TOKCHYECKMMH BEIECCTBA-
MU/JICKAPCTBEHHBIMU CPEACTBAMU (FEMOXPOMATO3), AIKOTONBHOr0 3a00/EBAHUS MICYCHU, BUPYCHOTO TENaTuTa
(Bupyca renaruta B, Bupyca rematuta C, HCV), HeankoronsHoro 3a6oneBanus neueHu (NAFLD, NASH), na-
pylIeHus 0OMEHa BEIECTB U aYyTOUMMYHHOTO 3a00JICBaHUS.

B 01HOM acmekTe pacKphIThIC B HACTOAIIEM JOKYMEHTE COEAUHEHUS MPUMEHSIOT IS JICUEHUS NOYECYHOTO
¢ubpo3a y MIEKOMUTAIOIIET0: TyOYIOMHTEPCTUIHANBHOTO GUOpO3a, IIOMEPYIISIPHOTO CKIEpo3a.

B m1060M U3 BBILIEYNIOMSHYTBIX ACMEKTOB, BKIIIOUAIOIUX JCUCHUE 3aBUCUMBIX OT LPA 3aboseBanuii unu
COCTOAHUHN, MPEANOIAralOTCA AOMONHUTENBHBIC BAPUAHTHI OCYIIECTBICHUS, BKIIOYAIONIME BBEACHUE MO MEHB-
el Mepe OJHOrO JOMONHUTEILHOrO ar¢HTa B JOMOJHEHUE K BBEACHUIO COCIAUHCHUS, UMEIOUIETO CTPYKTYPY
dopmysl (I), uau ero hapManeBTHYECKU TPUEMIEMOHN CONU. B pazmuyHbIX BAPUAHTAX OCYIICCTBICHUS KA bl
arc¢HT BBOJISAT B JIIOOOM MOPSAIKE, B TOM HUCIIE OJHOBPEMEHHO

B n060M U3 pacKpBITHIX B HACTOSIIEM AOKYMEHTE BAPUAHTOB OCYIICCTBICHUSA MIICKOMUTAIOIIEE ABIACTCA
HEIOBEKOM.

B HEKOTOpBIX BapHaHTaX OCYHICCTBICHUA COCAUHCHUS, MPEACTABICHHBIC B HACTOSIIEM JOKYMEHTE, BBO-
JIST YETOBEKY

B HEKOTOpBIX BapHaHTaX OCYHICCTBICHUA COCAUHEHUS, MPEACTABICHHBIC B HACTOSIIEM JOKYMEHTE, BBO-
JAT MEPOPANBHO.

B HEKOTOPBIX BapUAHTAX OCYINECTBICHUS COCAMHEHUA, TPEACTABICHHBIE B HACTOAMIEM JOKYMEHTE, MpH-
MEHSAIOT B KQ4ECTBE aHTATOHUCTOB MO MEHbILEH Mepe oaHoro perentopa LPA. B HeKOTOpBIX BapUaHTax OCYIIIE-
CTBIICHUS COCAMHEHUSA, NPEACTABICHHBIC B HACTOSIEM JAOKYMEHTE, MPUMEHSIOT ISl HHIMOUPOBAHUSA aKTUBHO-
CTU N0 MeHbIIEH Mepe oaHoro petenropa LPA umu 1is nedeHus 3a00aeBaHUSA UM COCTOAHUSA, KOTOPbIe OYAyT
nony4yarh 0JaronpusTHel 3(hGEKT B pe3yabraTte MHTHOUPOBAHUA AKTUBHOCTH MO MEHBILEH Mepe OJHOro pe-
uentopa LPA. B onnom acnekre peuentop LPA npencraBaser co6oii LPA;.

B apyrux BapuaHTax OCYIICCTBICHUS COCIUHECHUS, MPEACTABICHHBIC B HACTOSIIEM A0KYMEHTE, IPUMEHS-
I0T 71 COCTaBJIEHUS JIEKAPCTBEHHOIO CPEACTBA AN HHTHOUPOBAaHUA akTUBHOCTU LPA,.

[IpeanararoTcs rOTOBBIC U3/CIUS, KOTOPHIC BKIIOYAIOT YIAKOBOYHBIM MaTepuan, coeauneHue hopmyisl (I)
UK ero (hapMaleBTUYECKH MPUEMIIEMYIO COJTb BHYTPH YITAKOBOYHOIrO MaTepuaia U ITUKETKY, Ha KOTOPOil yka-
3BIBACTCS, YTO COCMUHCHUE UIIM KOMITO3UIMMUS, UM €ro (papMaleBTUYECKH MPUEMIIEMAs CONb, TayTOMEpHI, (ap-
MalEeBTUYECKU MpUueMIeMblit N-okcun, hapMalneBTHYECKU aKTUBHBIN METaGoaUT, hapMaEBTUIECKU TIPUEMIIC-
MOE TPONEKAPCTBO UM (hapMalEBTUHECCKU TPUEMIIEMbIH COTBBAT, MPUMEHSIIOT I HHTMOUPOBAHUA aKTUBHOCTH
1o MeHbIIEH Mepe oaHoro petenropa LPA, unu 1s AeYeHUA, IPEIYTIPEKACHUA UNH OCTA0ICHUS OJHOTO U
HECKOJBKUX CUMITOMOB 3a00NEBAHUA MM COCTOSHUSA, KOTOpPhIC OYAYT MOAYYaTh OJAronpusTHbIN 3ddekT B
pe3yNbTaTe HHTHOUPOBAHUS AKTUBHOCTH M0 MEHBILIEH Mepe oHoro penenropa LPA.

VI. O6uuit CHHTE3, BKIIIOYAA CXEMEI.

CoequHEHUS MO HACTOANIEMY M300PETECHUIO MOXKHO MOJIYYUTH PSIOM CHOCOOOB, U3BECTHBIX CICIUATUCTY
B 00JIACTH OPraHUYecKOro cunte3a. COeUHEHUS MO HACTOAIEMY U300PETEHUIO MOTYT OBITH CUHTEC3UPOBAHBI C
UCIONB30BAaHUEM CIIOCOOOB, OMTMCAHHBIX HIKE, BMECTE CO CMOCO0AMU CHHTE3a, M3BECTHBIMU B 00NACTH CHHTE-
THYECKOM OPraHUYECKONd XUMUHU, UM UX BapHAlMM, B KOTOPBIX Pa30MpacTCs CMEHMANUCT B JAaHHOM oOnacTu.
[IpeanoyTUTEIBbHBIE COCOOBI BKITIOUAIOT, HO 0€3 OrpaHUYEHUs, CTOCOOBI, OMUCAHHBIE HIDKE. Peakiiuu npoBoasT
B PACTBOPUTEJIC UM CMECH PACTBOPUTENICH, MOAXOMAMIUX ISl UCTIOAB3YEMBIX PEArCHTOB M MATCPUAJIOB, U MO~
XOMAIUX 71 OCYIIECTBICHUS MpeBparieHuii. CnenuanucraM B 001aCTH OPraHUuECKOro CUHTE3d MOHATHO, 4TO
(G YHKIMOHATBHAS TPYNNA, MPUCYTCTBYIONIAA B MOJCKYNE, TOHKHA ObITh COBMECTUMA C MPEIOKECHHBIMU MpE-
00pa30oBaHUAMU. B HEKOTOPBIX Ciyuasx NOTPEOYETCS U3MEHUTE MOPAAOK CTaAUN CUHTE3a UM BBIOpATh OHY, a
He IPYTYIO CXeMY KOHKPETHOTO Mpolecca, YTOOb! MOTYYUTh LENeBOE COSTMHEHHE N0 U300PETEHHUIO.

Takoke ABnACTCA OOIENPUIHAHHBIM, YTO €IIE OHUM BAKHBIM (HaKTOPOM MPHU MIAHUPOBAHUH TI000r0 my-
TH CHHTE3a B 3TOM 00JaCTH SBASCTCS PAlMOHANBHBIN BHIOOP 3AlIMTHON TPYMMLI, UCMIOIL3YEMOM NIA 3aIUTHI
PEAKIMOHHOCTIOCOOHBIX ()YHKIIMOHANBHBIX TPYI, MPUCYTCTBYIONIUX B COCTUHEHUSAX, OMMUCAHHBIX B HACTOAIIEM
u300peTeHud. OCOOCHHO MOJEC3HBIM UCTOUHUKOM, OMUCHIBAOIUM MHOTUE aIbTCPHATUBEI T 00YUIEHHOrO Crie-
nuamicta, seaserca Greene et al., (Protective Groups in Organic Synthesis, Fourth Edition, Wiley-Interscience
(20006)).

Coenunenus hopmyinsl (I) MOTYT OBITH MOAYUEHBI ¢ MOMOIIBIO UILTIOCTPATUBHBIX MPOILECCOB, OMUCAHHBIX
B CICIYIONIMX CXEMaX U pabouuX MPUMEpPax, a TAKXKE COOTBETCTBYIONIMX METOAUK, ONYOIUKOBAHHBIX B TIUTEpPA-
TYpe, KOTOPBIE UCTIOIB3YIOTCS CMEHUATUCTOM B AaHHOM 001acTd. TUNMYHBIE PeareHThl U NPOLEAYPHI A1 ITUX
peakiuii NpUBEACHBI B HACTOAIEM JOKYMEHTE Jajee U B pabounx npuMepax. 3aliuTa U CHATUE 3aMUTHI B OMU-
CAHHBIX HUXKE MPOLECCAX MOTYT OCYHICCTBISATHCA € MOMOIIBIO METOAMK, OOIIEU3BECTHRIX B JAaHHOU 0071aCTH
(cM., Hanpumep, Wuts, P.G.M., Greene's Protective Groups in Organic Synthesis, 5™ Edition, Wiley (2014)).
OO6ue cnoco0bl OPraHUYECKOro CHUHTE3a M MPeoOpazoBaHus (YHKIMOHANBHBIX TPYIN MOXHO HaiTH B
Trost, BM. et al., Eds., Comprehensive Organic Synthesis: Selectivity, Strategy & Efficiency in Modem
Organic Chemistry, Pergamon Press, New York, NY (1991); Smith, M.B. et al., March's Advanced Organic
Chemistry: Reactions, Mechanisms, and Structure. 7™ Edition, Wiley, New York, NY (2013); Katritzky, A.R. et
al., Eds., Comprehensive Organic Functional Group Transformations II, 2" Edition, Elsevier Science Inc.,
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Tarrytown, NY (2004); Larock, R.C., Comprehensive Organic Transformations, 2nd Edition, Wiley-VCH, New
York, NY (1999), 1 yka3aHHBIX B HUX CCBUIKAaX.

Ha cxeme 1 omcan cunTe3 N-kapOaMOUI-TPHA30JI-apUIOKCH [IUKJIOTEKCHWIBHBIX KUCJIOT 16 1 17. [lurano-
reH- (MpeanoYTUTENIbHO AUOPOM-) GEHMIBHOE WIH a3MHOBOE (HampuMmep, MUPUAUHOBOE) MPOoU3BoIHOE 1 moj-
Beprajli COYETAaHHIO C HaJulexalluM oO0pa3oM 3alUIEeHHBIM (HallpuMep, B BHIE TETPardApONUpaHUIOBOTO
3¢upa) NpOMapruioBbIM crnuproM 2 B ycinoBusx peakuuu CoHorammpsl (Hampumep, Alper, P. et al.,
WO 2008/097428) ¢ mony4eHHEeM COOTBETCTBYIOIIETO OpOM-apHil HJIM OpOM-TeTepoapwil 3allUIIEHHOTO IMPo-
naprunoBoro cnuprta 3. TepMuyeckas peakuusi alkuHa 3 ¢ anKuiaa3suaoM 4 (C COOTBETCTBYIOLMM KaTajau3aTo-
pom miu 6e3 Hero; Qian, Y. et al., J. Med. Chem., 2012, 55, 7920-7939 unu Boren, B.C., et al., J. Am.
Chem. Soc., 2008, 130, 8923-8930) obecnieunuBaeT COOTBETCTBYIOIUE PErHOM30MEPHBIC 3alUILEHHBIE THAPO-
KCHUJIMETHJI-TPUA30JIbl, U3 KOTOPBIX MOXKET OBITH BBIJCJICH KEJIAaeMBIH peruou3oMep Tpuasosa 5. Peakims Opo-
MapuiI- WIH OpOMIeTepoapuiI-TPUa30JIoB 5 ¢ OHC-MHHAKON AUOOPOHATOM B MPHUCYTCTBUU COOTBETCTBYIOILETO
nayiagueBoro karanusartopa (Ishiyama, T. et al., J. Org. Chem. 1995, 60, 7508-7510) obecrne4ynBaeT COOTBETCT-
BYIOLIMH MUHaKoJa OOpOHAT 6, KOTOPBIH 3aTeM OKHCISIIOT NMEPOKCHIOM BOJOPOJA C MOJYYEHHEM COOTBETCT-
Bytoulero QeHona wiu rugpokcurerepoapeHa 7 (Fukumoto, S. et al., WO 2012/137982). Peakuust ¢deHo-
na/ruapokcurerepoapeHa 7 ¢ 3-ruapOKCHIMKIOATKIIOBEIM 3QHUpOM § (HanmpuMmep, HHKIOTSKCHIOM) B YCIOBHUAX
peakunud Munyno0y (Kumara Swamy, K.C., Chem. Rev., 2009, 109, 2551-2651) naeT cOOTBETCTBYIOIIUNA MPO-
CTOM-CJIOXHBIA TPHUA30JI-LIMKJIOANKHIBHBIN 3¢up 9. JlenpoTekuusi ruapoKkcuTpuazoa 9 odecrneynBaeT mnojyde-
HHE TpHa3oybHOro crupra 10, KOTOpBIH 3aTeM B3aHMMOJAEHCTBYET C OPOMHPYIOLIMM areHToM (Hampumep, PBr3
unu CBr,/Ph;P) ¢ monyuennem tpuazondpomuna 11. 3amena 6pomuna 11 na NaN; (Mau 9KBUBaJICHTHBIH a3ua-
HBII peareHT) Jaer Tpuasojasul 12, KOTOpPBIH MOJBEPralOT BOCCTAHOBICHHIO (HAlpUMEp, BOCCTAHOBIICHHUIO T10
raymuurepy ¢ nomoupto Ph;P/H,0) ¢ monyyenuem tpuaszonamuna 13. 3atem amuH 13 B3aUMOAEHCTBYET C
AUIMPYIOIUM areHToMm 14 (Hanpumep, xJ1ophopMHaTOM HIH 4-HUTPOGEHUIKApOOHATOM) B MPUCYTCTBUH MO~
XOJISIILIEr0 OCHOBaHHs C MoJy4eHHeM cooTBercTByromero NH-kap6amara 15. CHATHE 3alIMTHON CIOXHO3(UP-
HOM Tpynmsl Tpuaszona 15 obecnieynBaeT MoJydeHHE JKeJIaeMbIX TPHa30JI-kapOaMaTHBIX LMKIOAJKHIbHBIX KH-
cnor 16. Obpaborka Tpuaszon NH-kapbamara 16 cooTBeTCTByrOIMM OCHOBaHHMeM (Hanmpumep, NaH wumu
NaN(TMS),) u ranorennzom R*X oGecrneunBaer noaydeHne cooTBETCTBYOMEro N-alKHIHPOBAHHOTO Kapba-
MaT-UHKJIOAIKHIBHOTO CJI0XKHOTO 3(Hpa, ¢ KOTOPOro CHUMAJIH 3alUTy NYTeM OMOCPEAOBAHHOIO OCHOBAaHHEM
THIPOJIN3a C NoJyYyeHHeM TpHa3oa N-kapOaMOouI HUKIOATKUIbHBIX KUCIIOT 17.
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Jlns KOHKpeTHoro npumepa ananoros 20, rae R* = CH; (cxema 1A), BMECTO MCIIONB30BaHHS aNKHIA3MIa
JUISL IUKJIOTIPUCOEIMHEHUS K 3alUIEHHOMY THAPOKCHAIKHI aJIKUHY 3, TPUMETHIICHIIMIA3H]] SBISETCS MPUr0-
HBIM JUIg 3aMeHbI peareHToM (Qian, Y. et al., J. Med. Chem., 2012, 55, 7920-7939), KOTOpBIil MOXET OBITH HC-
MOJIb30BaH B TEPMHUYECKHUX MM KaTaJlU3HPYEMBIX NEPEXOJHBIM MeTauioM ycnosusax (Boren, B.C. et. al., J. Am.
Chem. Soc., 2008, 130, 8923-8930). B 3Tux ycnoBHsX >XeJaeMblil TPHA30JIbHBIA pernonzomep 18 momywaror B
Ka4ecTBE OCHOBHOT'O MPOJYKTa peakiuuu 1,3-aunossipHOro HUKIONpUcoequHeH s. TpUMETHICHITHIBHYIO IPYII-
ny 18 ynansor B CTaHZapTHRIX YCIOBHUSX necununnpoBanus (Hampumep, BuyNF, kak B Qian, Y. et al., J. Med.
Chem., 2012, 55, 7920-7939) ¢ noxyuenuem N-merrnrpuasona 19 (coorserctsyer 5, rae R° = CHs), KoTopsIii
3aTeM NpeBpallaroT B N-kapOaMoWI-TPHa30Jl LIMKIOr€KCHIIbHbIE KHCIOThl 20 B COOTBETCTBHH C MOCIIEI0BATEb-
HOCTSIMU CHHTE3a, OTIMCAaHHBIMU Ha cxeMe | (T.e. u3 5—>16 u 17).

Cxema 1A
Tecunm- Kak cxema 1 ana QWOH
poBae, Harp., npoMeskyT.coen.5 O
(6]
1
TMSCH2N3 RS BwNF >.<.3 N ge
X3~
Ka"raﬂma'rop PG o
WM HarpeBaHue \‘ 0-PG o™= NS N ~R*
N N-N, 43 O
SiMes 19 rs R

18

20

RS = CH3; R®=H, ankua

Ha cxeme 2 ommcaH anpTepHaTHBHBIN MyTh cHHTe3a N-KapOaMOWJI TPHA30JI-apHIOKCH LIMKJIOTEKCHIBHBIX
kucJioT 16 winu 17. [luranoreHo (nMpeamnoyTuTesisHO AMOpoM) GeHMIIbHOE MM a3MHOBOE (HAIPpUMeEp, MUPHUANHO-
BOE) MPOHM3BOAHOE | MOJABEPraioT COYETAHHUIO C MPONAPTHIOBBIM CIIUPTOM B YCJIOBHSX peakiuu COHOramypbl
(Alper, P. et al., WO 2008/097428) ¢ mosyueHHEM COOTBETCTBYIOLIET0 OPOM-apiil UM OpOM-TeTepoapuil mpo-
naprunoporo cnupra 21. Tepmuueckas peakuus aakuHa 21 ¢ aaxunaasugoMm 4 (C MoAXOIsLIUM KaTaau3aTopoM
unu 6e3 Hero, Qian, Y. et al., J. Med. Chem., 2012, 55, 7920-7939; Boren, B.C. et. al., J. Am. Chem. Soc., 2008,
130, 8923-8930) obecnieunBaeT COOTBETCTBYIOLIHE PETHOM30MEPHBIE THAPOKCUMETHII-TPHA30JIbI, U3 KOTOPBIX
MOXET OBITH BBIJICJICH PErHOM30MEp TpHa30ia 22. 3aTeM TPUa30JbHbIH ciupT 18 BCTynmaeT B peakiuio ¢ Opomu-
pytoumM areHtom (Hanpumep, PBr; umn CBry/PhsP) ¢ nonydyennem coorBerctBytomiero 6pomuna 23. 3ameHa
opomuaa 23 Ha NaN; (Wi apyrue moaxoIsiife a3uIHble peareHThl) Aaet a3uj 24, KOTOPbIH MOABEPraloT BOC-
CTaHOBJICHHIO (Hampumep, BoccTaHoBieHuo 1o llraynunrepy ¢ nomousio PhsP/H,0) ¢ nomydyennem tpraso-
JaMmuHa 25. 3amura TpHa3zojaMuHa 25 JaeT NpoMexXyToyHoe coeanHeHue 26. bpoM-apui/rerepoapui Tpuasosn
26 3areM NpeBpalialoT B COOTBETCTBYIOLIMH T'MAPOKCH-apuil/TeTepoapuil TpHasoll 27 yepe3 COOTBETCTBYIOLMH
0OpOoHAaT C UCIOJB30BAaHUEM TOW JK€ CaMOH JBYCTYNEHYaTOH MOCIENOBATEIbHOCTH [OOpUIUpOBaHUE
B NPHUCYTCTBUU KaTajimzatopa B,(pin),/Pd ¢ mocneayromum H,O,-omocpenoBaHHbIM OKHClieHHEM OOpoHartal,
KaKk omucaHo Ha cxeme 1. 3areM ruipokcHapwiaTpuazosl 27 TMOJABEpraloT peakuuu MHuLyHOOy ¢
3-ruAPOKCUIIMKIOATKHMIBHBIM 3(HUpOM 8 ¢ MOITYYEHHEM COOTBETCTBYIOLIETO NIPOCTOr0-CI0XKHOTO IIUKJIOATKUIb-
Horo 3¢wupa Tpuazona 28. C aMuHa 28 CHUMAIOT 3alUUTY C MOJyYE€HHEM OCHOBHOT'O TPHA30JIAMUHOBOTO MpOMe-
JYTOYHOI'O coefMHeHHs 13, KoTopoe 3aTeM IpeBpaiualoT B N-kapbamaTHble KHCIOTHI 16 man 17 ¢ nomoiusio
MOCJIE0BATEIbHOCTEN CUHTE3a, ONIMCAHHBIX Ha cxeMe 1.

Cxema 2
OH Br Br
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NS N N R NNy R
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korza RP#H
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Ha cxeme 3 onmMcaH anpTepHAaTUBHBIN NyTh CUHTE3a TpHa3od N-kapOaMaT LMKJIOreKCHIIBHBIX KUCIOT 16 u
17. Peakuus TpuasosaMiHa 25 ¢ alMITUPYIOIIMM peareHToM 14 B MIPUCYTCTBUH OCHOBaHHUS 00CCIICYUBACT MOJY-
yeHue Tpuazon N-kapbamara 29. Bpom-apui/rerepoapui Tpra3od 29 npeBpaiaeTcsi B COOTBETCTBYIOIIMI TH/I-
pokcuapui/reTepoapua Tpuazon 30 yepe3 COOTBETCTBYIOIIMH OOpPOHAT C MCMOJIb30BaHHEM JIBYCTYNEHYaTOH I10-
crenoBaTesbHOCTH [By(pin),/Pd-katanusarop ¢ mocienyromum okuciaecHueM H,O,], kak onucaHo Ha cxeme 1.
Tunpokcuapun/rerepoapun tpuazon 30 moaBepraercs peakuuu MUnyHoOy ¢ 3-THAPOKCH IUKJIOATKUIBHBIM
3¢upoMm § C MoJIydeHHEM COOTBETCTBYIOLIETO TpHa3os N-kapOaMaT IUKIOaIKWIBHOTO 3¢upa 15. D10 KimouyeBoe
Tpuazon N-kapbaMaTHOE MPOMEXYTOYHOE coeMHeHue 15 3ateM mpeBpaiaercst B N-kapOamMaTHbIe KHCIOTHI 16
u 17, xak onucaHo Ha cxeme 1.

Cxema 3
. OH
Br )O]\ \ Br (Bpin), A HOQ(O\PGZ
XN e 6o X e Pd X Jre 8 0
2 IR 14 X3 KatanuzaTop XA
—B’ \ o 2) H,0, NN 0 Peaxumst
N N No-R* N-n N o R Muuynoby
NN, N—N\Rs H s
R® o5 29 30
o] o] (0]
XN RE Cxema 1 X RS X' RS
Xz X3z + X3z
q o _ o o
N N N
\ N _R* N 4 N 4
N-N_ H O NN B oR N-N. gy OR
R5 \R5 \R5 R

15 17

16
xorga R#H

Ha cxeMe 4 omnucaH alpTepHATUBHBIA MMyTh CHHTE3a Tpra3oJl N-kapOaMaT HUKIOTCKCHIBHBIX KHCIOT 16 1
17. Peakuyst alkOKCH(GEHUITBHOTO MM a3MHOBOTO (HanpuMep, MUPHIHHOBOTO MM MHPa3HHOBOTO) MPOU3BOIHO-
ro 31 ¢ TPUMETHJICHINI alleTWICHOM B ycloBusix peakiuu Conorammpsl (Alper, P. et al., WO 2008/097428)
JlaeT COOTBETCTBYIOIIMH aNKOKCHapHJI- WM TeTepOapHICHIMIALECTHIICH, KOTOPBIH 3aTeM AECHIMIMPYIOT B
CTaHJAapTHHIX ycioBusx (Hampumep, BuyNF) ¢ nmomydennem anxuna 32. Tepmuueckast peakiust ankuHa 32 ¢
a3MJIOM HATpUS JaeT COOTBETCTBYIOmMUN TpHason (Roehrig, U. et al., WO 2009/127669), kOTOpBIi 3aTEM aJIKH-
JMPYIOT aJKUIHOANMAOM 25 B NMPHCYTCTBHH OCHOBAHHMS C MOJIyYEHHEM CMECH PETHOM3OMEPHBIX aJKHIHPOBAH-
HBIX TPHA30JIOB, U3 KOTOPOH MOXET OBITH BBIAEJIEH >KENaeMblil pernonsomep Tpuazona 33. MerannupoBaHue
Tpuazona 33 ¢ TOMOIIBIO MNOAXOASALIErO JIMTHpYyIollero areHra (Hampumep, Hernandez, M. et al.,
US 20120115844) ¢ nocnenyomum GOopMHIHPOBaHHEM (HanpuMep, IMMeTHiIhopMaMuioM) obecrieunBaeT no-
JdydeHHe Tpuasonaipierua 34. JlenpoTeKiys alKoOKCUIPyIbl apeHa/rerepoapena 34 ¢ nocienyouei NoBTop-
HOW 3aluTON (eHON/THAPOKCU-TeTepoapeHa Oosiee JIAOMIBHOM 3alMTHON rpynnoi (Hampumep, TpeT-
Oy TMIITMMETHIICHITMIIOBBIN 3(Mp) AaeT 3alMINEHHBIH apwil/TeTepoapuiITpHa3oNagbIeTua 35, KOTOphIi 3aTeM
BOCCTaHABJIMBAIOT C MOMOIIBIO CTAHAAPTHBIX crocoOoB (HampumMep, NaBH,) 10 cOOTBETCTBYIOIIErO TPHA30IIb-
Horo cnupTa 36. Tpua3zonbHbli cnupT 36 npeBpauialoT B TpUazojJaMuH 37 ¢ IOMOILBIO TOH ke 3-CTyneH4YaToH
MOCJIeIOBATEILHOCTH, KaKk omucano Ha cxeMe 1 (10—13). 3atem TpuaszonamuH 37 B3aUMOJEHCTBYET C allMiIH-
pYIOILMM peareHTOM 14 B NPUCYTCTBMM OCHOBAaHMS, 3aTEM CHHUMAIOT 3aIUTY C TOJY4YEHHEM TPHA30J]
N-kap6amara 30. KiroueBoe npomexxyrouHoe coeauHerne 30 ruapoKCHapuil/TeTepoapuiI-Tpruasoia 3aTeM Ipe-
BpawaT B N-kapOaMaTHble KUCJIOTHI 16 1 17, kak onucaHo Ha cxeme 3.
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Cxema 4
OCH;4
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korza R%=H

Ha cxeme 5 omuca cunTe3 N-KapO6aMOMITpHa30I-apHIIOKCH-O-(PTOP-LIMKIOTEKCHIBHBIX KUCJIOT 44 U 45.
Peakuus /{unbca-Anpaepa 1,3-OytanueHa v HajuiekammM o0pa3oM 3alMIIEHHOTO 2-PTOPaKpUIATHOTO CIIOXK-
Horo 3¢upa (Hanpumep, meronuka Kotikyan et al., Bull. Acad. Sci. USSR, Division of Chemical Science
(Engl.), 1971, 20, 292) naet o-F muknorekcuibHeIi ciioxHbi 3¢up 38. CHsaTHe 3amuTh ¢ 3¢upa 38 (Hampumep,
TUIpONH3) 0becrednBaeT MoTydeHHe KUcaoThl 39. MomonakTonusamus (Hanpumep, Nolsee, J.M. J. et al., Eur. J.
Org. Chem., 2014, 3051-3065) ankena c kapOoHOBOW kucioToi 38 naer #ononmaktoH 39. Paauxan-
onocpenoBaHHoe neunonuposanue (Hanpumep, AIBN/(TMS);SiH, ref. Chatgilialoglu, C. et al., Molecules, 2012,
17, 527-555) unu ycnoBUs THAPOTEHOM3a 00ECIIEYHBAIOT MONTyUeHHUe J1akToHa 41. OnocpenoBaHHOE KUCIOTOMH
pacKkpeITHE KoOJblla JIakToHa 41 B MNPUCYTCTBUM cCHHUpTa OO0EClEeYHBaeT MOJyYeHHE 3allUIICHHOTO
0~ TOPIIMKIIOTeKCUIIBHOTO CIIOXKHOTO 3¢hrpa 42. 3aTeM clnoxHbIi ruapokcu3pup 42 noasepraroT peakiuy Mu-
nyHOOy € THAPOKCHAPHII/THAPOKCHU-TETEPOAPUI-TPHA30JIOM 7 C TOJYYEHHEM COOTBETCTBYIOIIErO IPOCTOrO-
CJIOXKHOTO LHKJIOTeKCHIBHOTO 3¢upa Tpuasona 43, kak onucaHo Ha cxeme 1. N-kapOaMOMI-METHITPHA30JI-
apUIIOKCH-A-(DTOP-LIMKIIOTEKCHIIbHBIE KUCIIOTH 44 U 45 CUHTE3UPYIOT U3 CI0XHOTO O-()TOP-IIMKIOT€KCHUIIBHOTO
3¢upa Tpuazona 43, cienys oOLIMM METOAMKAM CHHTE3a, OMMCAaHHBIM Ha cxeme 1.

Cxema 5
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koraa R3+H

Ha cxeme 6 onmcan cunTe3 N-kapOaMOWI-METHITPUA30I-apUIOKCH-IMKIOTEKCHIIBHBIX KUCIOT 44 u 45.
Jlo6aBiieH e alKuIMETaIOpraHnyeckoro pearenta (Hanpumep, R™Li mimm R™MgX) k ansrernay 35 obecreun-
BaeT MOJy4YE€HHE TPHUA30JILHOTO criupTa 46, KOTOpBIM 3aTeM 3alMIIaoT, kKak 47. Jlenmporekuus rugpokcuape-
Ha/TUIPOKCUTeTEPOapeHa ¢ rnocjienyruei peakuueit Munyno0y ¢ 8 obecrieurBaer NojayueHUe HUKIOTEKCHIIb-
Horo 3¢upa Tpuazoina 48. Jenporekuus 48 naet cnupt 49, KOTOPBI MOKHO UCIIOIB30BaTh IS MOJIyYSHHS LIUK-
norekcun N-kapOamar-TpHa3oibHbIX KUCIOT 50 u S1, criepys oOuield MeTOIMKE CHHTE3a, OMHCAHHOW Ha
cxeme 1.
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Cxema 6
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Ha cxeme 7 onucaH CHHTE3 HEMOCPEICTBEHHO CBA3aHHBIX N-KapOaMoWJ TPHA30JbHBIX KHCIOT 54 u 55.
OxucneHne MUKIOreKCHIIbHOTO 3¢upa Tpuaszona-crnupra 10 1o kapO0HOBOH KHCIOTHI 52 (Hanpumep, Hemocpea-
CTBEHHO [0 KHMCIOTBI ¢ IOMOIIBIO AUXpOMAaTa MUPUIMHHS UIH C MOMOILBIO JBYCTYIEHYAaTOH METOAUKH 4epes
anpaerun [okucienue nmo CBepHy wiH nepuonuHan Jlecca-Maprtuna ¢ nmocneaytomum okucieHuem NaClO, mo
KucIoThl, Hanpumep, Lindgren, B.O., Acta Chem. Scand. 1973, 27, 888]). [leperpynnupoBka Kypunyca 52 B
npucytctun crmpra R-OH obecneunBaer monydenne Tpuason NH-kap6amata 53. JIenmpoTeKis TpHason
NH-kapbamarHoro s¢upa 53 obecneunBaet noayueHue Tpuason NH-kap6amaTHbIX KUCIOT 54. AJbTepHATHBHO,
NH-kap6aMaT IMKIOTeKCHIBHBIH 3P 53 NeNpPOTOHMPYIOT C IMTOMOLIBIO MOJXO/SIIETO OCHOBAHHS U AJKHIIH-
pyroT (kak Ha cxeme 1) ¢ mMoOMoOUIpI0 alkwi R’-rajoreHuna ¢ moiaydeHHEM TpHa3oJi-N-alKuikapOaMaTHBIX
KHCJIOT 55.

Cxema 7
o o. O”I:::Lm’O\PGz
0] PG, o) PG; Tleperpynmuposka ; 0
X1 (o] XX 0 Kypuuyca, Hamp., ).(,3 = RE
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o} NN N N
X N R4-OH n
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s . R 53
10 52
1. OcHoBaHue,
R*X
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KHCIOTBI Jlenporexums
4 KHCIIOTBI
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(o]
XN RS X1 0
X3 2 0 RS
R3 X3~
|
N__O. H
Ny e NN O
N=N (¢} N
RS N-N. O
55 RS 54

Ha cxeme 8 omucan cuHte3 N-kapOamMoui TpHa301-apUIOKCU-LMKIOTEKCHIBHBIX KHCIOT 59 u 60.
TpuazoneHelil cupT 10 OKUCIAIOT 10 COOTBETCTBYIOLIETO anbJeruaa (HampuMmep, nepuoauHan Jlecc-MapTuna
WM okuciieHrne 1o CBepHYy), KOTOpBIH 3aTeM NOABEPraroT peakly oJeGpUHUPOBaHHs (HallpUMep, peakuus oJre-
¢unm3aunu Burtura wnu [letepcoHa), kotopas obecrieunBaeT KOHIIEBOI onepul 56. ['mapodopupoBaHue oJe-
¢uHa 56 y xoHLIEBOTO yriaepona (Hanpumep, ¢ nomousio 9-BBN) ¢ nocenyroriei OKHCIUTEIbHOI 00paboTKON
o0ecrieynBaeT COOTBETCTBYIOUIMHA TpUa30Ja-3THIIOBBIA criupT 57. Tpuazon-3TuinoBelid cnupT 57 mHOABEpraroT
3-cTyneHuyaTol Mociae10BaTeIbHOCTH, ONMCaHHON Ha cxeMe | (OpoMHpoBaHMeE, 3aMEHa a3Hjia, BOCCTAaHOBJIEHUE
asujaa) C TOJyYEHUEM KIIIOYEBOTO MPOMEXYTOYHOTO COCOUHEHHs TpHA3oI-dTHiIaMuHa S58. 3aTeM Tpuazosn-
3TUIAMHH 58 HUCTIONB3YIOT IS MOJTY4EHHs TpHa30id-3TUI-N-kapOaMaT UKIOTeKCHIIBHBIX KHCIOT 59 u 60 ¢ uc-
MOJIb30BAHUEM TaKOH e II0C/Ie/0BAaTeIbHOCTH CHHTE3a, KOTOpas OINMcaHa Ui NpeBpalleHus amuHa 13 B
TpHason-kapbamar-kucioTsl 16 u 17 Ha cxeme 1.
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Cxema 8
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Ha cxeme 9 omucan cunTte3 N-ypenao-TpHa3oia-apuIOKCHIUKIOTeKCUIBHBIX KUCHOT 63 u 65. Tpuasona-
MHH-IHMKJIOTEKCHIIBHBIA CIOXKHBIN 3¢Gup 13 BCTymaeT B peakiyio ¢ kKapOaMOWIXJIOpHAOM 62 (TTOTy4eHHbIM, Ha-
NpUMep, B pe3ylabTaTe pPeaklUH BTOPUYHOro amuHa 61 ¢ TpH(OCreHOM) C MOTYy4YEHHEM COOTBETCTBYIOILETO
YPEUI0-TPHA30JIbHOTO LIUKIOTeKCHIIBHOTO CJIOKHOT0 3¢Hpa, ¢ KOTOPOTO 3aTeM CHUMAIOT 3aILHUTY C MOJyYeHHEM
N,N'-nnankui-ypenno-Tpuas3on-apiIoKCHIKIOTEKCHIIOBBIX KHCIOT 63. B TONMOJHUTENIEHOM ITyTH CHHTE3a TPHU-
A30JTAMHH-LIKJIOTeKCHUIIBHBIA CITOXKHBIN 3¢Hup 13 moaBepraercst peaklMd HEMOCPEACTBEHHO C TPU(POCTEHOM C
nonydeHueM kapdamounxiopua 64 (CDI ¢ moigydeHHEM COOTBETCTBYIOLLETO MPOMEXYTOYHOTO COCAHHEHHS),
KOTOpBIi B3aMMOJEICTBYET ¢ TepBUdHbBIM aMuHOM R*-NH, (MM cO BTOPHUYHBIM aMuHOM 61) ¢ ToNydeHHeM
(mocyie CHATHUS 3alUTBI CO CJIOXKHOrO 3(GHUpa) COOTBETCTBYHOUMX N-aJKUII-ypPeHI0-TPHA30I-aPHIOKCH-
LUUKJIOTEKCHUJIBHBIX KHUCJIOT 65 (CO BTOPUYHBIMH aMHHAMH MHPOAYKTHI MpeacTaBisiior coboit N,N'-auamkui-
YpeHuI0-TPHa30JbHbIE KUCIOTHI 63).
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RS RS
13 64 65

Ha cxeme 10 omucan cuHTe3 Tpua3ona-N-CBS3aHHBIX MOUEBHHA-LIMKIOT€KCHIBHBIX KUCIOT 67 u 68. Iluk-
JIOTeKCUIIbHBIN 3Qup Tpuazon-cniupT 10 moaBepraercss OKUCIEHHIO 10 TPHUA30JI-KapOOHOBOH KHCIOTH 66 (Ha-
NpUMep, HEMOCPEACTBEHHO 1O KHCJIOThI C IOMOILBIO, HANpUMeEp, AMXpoMara NMUPHAMHUS WM C IOMOLIBIO
2-cTaquitHOM METOAMKHM uepe3 anbaeru] [okucienue no CeepHy uiu nepuoauHad Jlecc-MapTuHa ¢ nocienyro-
umM okucienueM NaClO, mo kucnotsl, Hanpumep, Lindgren, B.O., Acta Chem. Scand. 1973, 27, 888]). Ilepe-
rpynmupoBka Kypuuca (Hanpumep, ¢ nomouipio (PhO),PON3) Tpua3onoBo#t kuciotel 66 obecrneynBaeT coOT-
BETCTBYIOIIMI NMPOMEXYTOUYHBIH TPUA30JI-U30IL[MAHAT, KOTOPBIH 3aT€M B3aUMOJEHCTBYET JIMOO C MEPBUUHBIM
amurom R*NH,, mu6o co BTOPHYHBIM AMHHOM R'R'NH ¢ TIOJTYYEHHEM TT0CTIe JETIPOTEKLUH CI0XHOTo 3¢dupa
TpHazon-ypen0-NH-ankui-1MKI0reKCUITbHBIX KHCJIOT 67 WIIH TpHaszon-ypenno-N,N-auankui-
LIMKJIOTEKCUIIBHBIX KUCIIOT 68.
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Cxema 10
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68

Ha cxeme 11 onucaH cHHTE3 TpHA30JI-CyIb()OHMITYpPEHIO-IHKIOTeKCHIbHBIX kuciaoT 70. Tpuazon-amun-
LUKJIOTeKCIIBHBIN 3¢up 13 BeTynaer B peakuuio ¢ AHAIKUI-CYJIb(aMOMI-XJIOPUIOM 69 (MOJy4eHHbIM B pe-
3ynbTaTe peakIUU BTOPUYHOTO aMHHA 61 ¢ CEPHUCTBIM XJIOPUAOM) C MOTYUYEHHEM COOTBETCTBYIOIIETO CYIb(O-
HUJTYPEUI0-TPHA30JI-LIMKIOTeKCHIIBHOTO 3(hupa, ¢ KOTOPOTO 3aT€M CHUMAIOT 3allUTY C NMOJTY4YeHHEM CYIb(HOHU-
JIypeua0-TpHa30I-apHIOKCH- IUKJIOTeKCHIIBHBIX KHCIoT 70.

Cxema 11
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(o} : ‘n‘o PG, O(S’IS‘N—R3 OQ{OH
|
)51 \ R6 R* Jlenporexuust X . 0
SZ 69 KHCJIOTBI X3 = R
N Y R3
N, NH; OcHoBaHue, N NN
N=N s (Hanp., EtsN) RI—N H é4
R 13 RS

VII. IIpumepsr.

Crenyromue jiajiee MpUMepsl IpeUlaraloTcs B Ka4eCcTBEe WLIIOCTPALMM, YACTHYHOTO 00beMa U KOHKpET-
HBIX BapHaHTOB OCYLIECTBJICHUS M300pETEHUS M HE MpeJHa3HaueHbl U1 OpaHHYeHHst 00beMa M300peTeHus.
CokpallleHus! U1 XUMHYECKHE CHUMBOJIbI UMEIOT CBOM OOBIYHBIE M IPUBBIYHBIE CMBICIIBI, €CJIM HE YKa3aHO MHOE.
Eciu He yka3aHO MHOE, COEMHEHNUS, OMIMCAHHBIE B HACTOAIIEM JHOKYMEHTE, NOTyYalH, BBIACIAIN U XapaKTepH-
30BaJIM C MCIOJIb30BAaHUEM CXEM U JIPYTHX CIIOCOOOB, PACKPBITHIX B HACTOSIIEM JAOKYMEHTE, MM MOTYT ObITh
MOJY4EHBI C MX HCIOJIB30BaHHEM.

[Tpu HEOOXOAMMOCTH peakLuy NPOBOIMIIM B aTMOcdepe cyXxoro a3oTa (uiu aproHa). s 6e3BoIHbBIX pe-
akuui ucronb3oBanu pactsoputend DRISOLV® or EM. s apyrux peakuuii MCIOJIB30BAIM PACTBOPUTEIH
YUCThIE IS aHanu3a uiu creneHy yuctotel "mis HPLC". Ecnu He yka3aHO MHOE, BCE peareHThl, MOTy4YeHHbIE
KOMMEpYECKHUM MyTeM, HCIIOIb30BaJId B TOM BH/E, B KOTOPOM HX MOJTy4allH.

Peakuuu npu MHUKpPOBOJIHOBOH aKTHBAllMd NPOBOJMJIM B MHKPOBOJHOBOM peaktope Biotage Initiator
400 Bt B cocynax Juisi MpOBEACHUS MUKPOBOJHOBBIX peaklUMi MO BO3AEHCTBUEM MHUKpOBOJHOBOrO (2,5 I'T'w)
U3JTyYCHHUS.

Meroast HPLC/MS u npenaparusHoi/ananutnyeckoii HPLC ncnonp3oBany aas XapakTepUCTHKH WIIH
OUHCTKH COEMHEHHUH 110 NPUMEPaM.

Crnektpsl SIMP (simepHOro MarHMTHOTO pe30HaHca) OObIYHO Mojdyvand Ha npudopax Bruker mmu JEOL
400 u 500 MI'u B yka3aHHBIX pacTBOpPUTENSX. Bce XUMHUECKHe COBUTM MPUBEACHBI B MUTMOHHBIX IOJISAX
(ppm) OTHOCHUTENIBHO TETPAMETHJICUJIAHA C PE30HAHCHBIM CUTHAJIOM PAcTBOPHUTEINS B KaueCTBE BHYTPEHHETO
crangapra. Jauusie 'H SIMP-criektpa 06BIYHO NPE/ICTABICHBI CIELYIOUIM 06Pa3oM: XHMHUUYECKUH CIBHT, MY/Ib-
THIJIETHOCTS (S = CHHIJIET, br s = MUpOKHHA cuHriet, d = nyoner, dd = nybGner ny6neros, t = TpuILIeT, q = KBap-
TET, Sep = CENTeT, M = MYJbTHILIET, app = KXKYUIMHCA), KOHCTaHTHI B3aumoaencTsus (I'n) u uHTerpamys.

B npumepax, B kotopsix 'H SIMP-criektpsr cobupam B dg-JIMCO, 4acTo HCIOIB30BAIN MOC/IENO0BATEIb-
HOCTb TOJABJICHUS BOJBI. JTa MOCJIEIOBATENHLHOCTh (D PEKTUBHO MOABISET CUTHAT BOJBI U JTIOOBIE MUKH IPO-
TOHOB B OJHOH W TO# ke oOnactd, o0biyHO Mexay 3,30-3,65 ppm, uTO BiMsEeT Ha OOLIYI0 HHTETPALHUIO
MPOTOHOB.

Tepmun HPLC otHocurcs x xpomarorpady Shimadzu mist BeICOKOA(PEKTHBHOM XKUIKOCTHOH Xpomaro-
rpaduu ¢ UCNOIb30BAaHUEM OJTHOTO U3 CJIEYIOIIHMX METOJIOB:
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HPLC-1: xomonka Sunfire C18 (4,6x150 mm) 3,5 MkM, rpaguent ot 10 no 100% B: A B Teuenue 12 muH,
3aTeM yaepxuBaHue B TeueHue 3 mMuH npu 100% B; noxsmxHas daza A: 0,05% TFA B Boge:CH3CN (95:95);
noasmwxkHas ¢aza B: 0,05% TFA B CH;CN:Bona (95:5); TFA 6ydep, pH 2,5; ckopocts motoka: 1 Ma/MuH; niu-
Ha BOJHBI: 254, 220 HM;

HPLC-2: XBridge Phenyl (4,6x150 mm) 3,5 mkMm, rpaauent ot 10 1o 100% B: A B teuenue 12 MuH, 3aTeM
yaepxuBanue B TeucHue 3 MuH npu 100% B; moxsuxnas daza A: 0,05% TFA B Boge:CH,;CN (95:5); noaBux-
Has daza B: 0,05% TFA B CH;CN:Bona (95:5); TFA 6ydep, pH 2,5; ckopocTs noToka: | MJ/MUH; ITHHA BOJTHBI
254,220 um.

HPLC-3: Chiralpak AD-H, 4,6x250 MM, 5 MxM; moasmwkHas daza: 30% EtOH-renran (1:1)/70% COy;
ckopocth notoka: 40 mi/mu, 100 Bar, 35°C; nnuna BoHbL 220 HM.

HPLC-4: Waters Acquity UPLC BEH Cl18, 2,1x50 mm, yactunsl 1,7 MxM; monBmxHas daza A: 5:95
CH;CN:Boga ¢ 10 MM NH,OAc; mnomsmwxknas ¢aza B: 955 CH;CN:oma ¢ 10 MM NH,OAc;
temneparypa: 50°C; rpaauent: 0-100% B B teuenue 3 MuH, 3arem yaepxuBanue B TeueHue 0,75 MuH npu
100% B; cxopocts motoka: 1,11 mu/mun; aerexkuus: YO npu 220 HM.

HPLC-5: Waters Acquity UPLC BEH C18, 2,1x50 mm, yactunsl 1,7 MxM; moasmxHas daza A: 5:95
CH;CN:Boga ¢ 0,1% TFA; nmomsmwxHas ¢daza B: 95:5 CH;CN:Boma ¢ 0,1% TFA; temmeparypa: 50°C;
rpanueHT: 0-100% B B TeueHue 3 MuH, 3ateM yaepxkuBanue B teucHue 0,75 mun npu 100% B; ckopocTs noto-
ka: 1,11 ma/mun; nerexiust: YO npu 220 HM.

ITpomexyrounoe coeaunerue 1. (£)-nuc-MU3onponun 1-GpTop-3-ruapoKCUNUKIOreKCaHKapOOKCUIaT

ITpomexyrounoe coeaunerue 1A, (£)-Otun 1-propuuknorekc-3-¢H kapOoOKCUNaT

F (0]
O)ko/\

Cmecy 20% Oyrta-13-muena B tomyomne (13,8 wmi, 41,1 mMmones) u stun 2-propakpunara (3,07 mm,
27,4 mMonp) HarpeBany npu 120°C B repMeTHYHON NpoOHpKE B TeUEHHUE 7 JHEH, 3aTEM OXJIaXIai 10 KOMHAT-
HOIl TeMnepaTyphl U KOHLUEHTpUpoBanu B BakyyMme. OctaTok noasepramu xpomatorpaguu (80 r SiO,; Henpe-
peiBHBIHA rpaauedT ot 0 10 10% EtOAc B rexcane B TeueHue 20 MUH) € MOTYUYEHHEM ITPOMEKYTOUHOTO COCIHU-
Henus 1A (3,80, 22,1 mmos, Beixon 80%) B BiIe NPO3pavHOTo Macia.

'H SIMP (500 MI', CDCls) & 5.79 (ddd, J=9.9, 4.7, 2.2 T, 1H), 5.64-5.58 (m, 1H), 4.26 (q, J=7.2 I'n,
2H), 2.73-2.57 (m, 1H), 2.45-2.23 (m, 2H), 2.20-1.91 (m, 3H), 1.32 (t, J=7.2 I'y, 3H);

F IMP (471 MI'y, CDCly) & -162.69 (s, 1F).

ITpomexyTtounoe coenunerue 1B. (1)-1-Oroprukioreke-3-¢H kapOOHOBasA KUCIOTA

£ 0
S

CmMmech mpomexxyrounoro coequnenus 1A (3,80 r, 22,1 mmons) u Boad. LiOH (55,2 ma 2,0 M pactBopa,
110 mmons) B THF (50 mim) mepememuBanu mpu KOMHAaTHOU TeMreparype B TeueHue 18 4. PeaknnoHHyto cMech
noaxucasanu 10 pH 2 ¢ nomomisio koui. HCI (9,19 M, 110 MMone) u 3ateM axctparupoBand EtOAc (3x25 mu).
OOBeIMHEHHBIC OPTaHUYECKUE IKCTPAKTHI POMBIBATM BOAOH U KOHICHTPUPOBAIM B BAKyyME C MOJYYCHUEM
npoMexyTouHoro coeauneHus 1B (3,0 r, 20,8 MMonb, BeIxon 94%) B BU/IE CBETIIO-KEATOBATOrO Maca.

'H SIMP (500 MI'n, CDCly) & 5.81 (ddd, J=9.8, 4.6, 2.1 I'ni, 1H), 5.66-5.58 (m, 1H), 2.76-2.59 (m, 1H),
2.49-2.37 (m, 1H), 2.35-2.23 (m, 1H), 2.22-1.92 (m, 3H);

F IMP (471 MI'i, CDCl3) & -163.02 (s, 1F).

ITpomexyrtounoe coeaunerue 1C. (1)-1-Orop-4-itoa-6-oxcadbunuxio|3.2.1]okraH-7-0H

o
g
A

K cMmecu npomexyrounoro coeaunerus 1B (3,0 r, 20,8 mmons) B Boae (20 M) mopuusmMu 100aBasSIH
NaHCO; (5,25 1, 62,4 MMOITB) U CMECh NIEpPEMENIMBATH JI0 TEX MOp, TOKAa OHA HE CTAHOBUIIACH OAHOpOoAHOH. [o-
0aBAIM BOAHBI pacTBop I, (monyueHHsIH myTeM pactBopenus I, (5,81 r, 22,0 mmos) u KI (20,7 r, 125 mMoip)
B 20 MJI BOJBI) U PEAKIIMOHHYIO CMECh MEPEMENIMBAIY B TCUCHUE HOYM IIPU KOMHATHOH TEMIIEpaType B TEMHOTE.
3atem mobaBasau Boay (100 ma) u cMech axctparupoBanu DCM (3x25 i), npomeiBanu 10% BoxH. Na,S,0;
(2x20 M) u Bomoit, cymumu (MgSO,4) U KOHIIEHTPUPOBAIH B BakyyMe. OCTaTOuHOE CHIPOE MACjO MOABEPralu
xpomarorpaduu (80 r Si0,; HenpepbiBHBIH rpaaueHT ot 0 10 50% EtOAc B rexcane B Teuenue 20 MUH) ¢ omy-
yeHUEeM mNpoMexyrouHoro coemunenus 1C (3,53 r, 13,1 mMmoas, Beixon 62,8%) B Buae 0€I0ro TBEPAOTO
BEIICCTBA.

'H SIMP (500 MI'u, CDCly) & 4.89 (dt, J=6.5, 3.5 ', 1H), 4.44 (q, J=4.6 ', 1H), 3.08 (dd, J=11.6, 1.9 I'ny,
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1H), 2.75 (tddd, J=11.3, 6.5, 3.3, 1.1 T'uy, 1H), 2.50-2.38 (m, 1H), 2.34-2.17 (m, 2H), 2.11-1.99 (m, 1H);
C SIMP (126 MI'n, CDCl3) § 172.2, 172.0, 93.6,91.9, 78.4, 78.3, 39.2, 39.0, 29.7, 29.6, 28.4, 28.2, 20.2;
F SIMP (471 MTI'n, CDCl3) 6 -167.97 (s, 1F).
ITpomexxyrounoe coequnenue 1D. (+)-1-Drop-6-okcadbuuukio[3.2.1]okran-7-oH

O
o
uF

K pactBopy npomexxytounoro coenunenus 1C (350 mr, 1,30 mmosns) u AIBN (21 mr, 0,130 Mmonb) B O6eH-
3oite (5 MuT) mopUUAMHU 100aBnsAIH Tpuc-(Tpumetuicuaua)cunad (0,60 mi, 1,94 MMons) B Teuenue 10 MuH npu
60°C. Peakumonnyto cmech nepemMentuBanu npu 70°C B TeueHue 2 4, OXJIax/1add 10 KOMHATHOM TeMIepaTyphsl U
3aTeM KOHIEHTpUpoBaJIM B Bakyyme. Ocrartok pactBopsuii B EtOAc, mpoMbIBaji HACHIILIEHHBIM BOJHBIM pac-
tBopoM NH,CI, cymmmu (MgSO,) 1 KOHIEHTPUPOBAIKM B BakyyMe. HeounIieHHOe Maciio MoABEpraid XpoMaTo-
rpaduu (12 r SiO,; HenpepsiBHBIH TpagueHT oT 0 10 30% EtOAc B rexcane B TeueHue 10 MHH) ¢ MOTydeHHEM
npomexxyrounoro coeauneHus 1D (124 mr, 0,860 mmoib, BeIxoq 66,4%) B BUIe 0€710T0 TBEPAOTO BELIECTBA.

F SIMP (471 MI'n, CDCl3) 8 -167.01 (s, 1F);

'H SIMP (500 MI't;, CDCly) & 4.98-4.81 (m, 1H), 2.75 (dtdd, J=15.9, 6.8, 3.3, 1.7 I'u, 1H), 2.24-1.89 (m,
5H), 1.82-1.65 (m, 1H), 1.60-1.46 (m, 1H);

3C SIMP (126 MI'u, CDCly) 6 173.2, 173.0, 93.9, 92.3, 75.6, 75.5, 42.0, 41.9, 31.3, 31.1, 26.7, 17.7, 17.6.

[IpomexxyTouHoe coequHeHue 1.

Anermnxaopun (0,061 mi, 0,860 MMoub) 700aBIsUTH OPIUHSIMHU K u3onponanony (3 mi) npu 0°C u 3atem
nepeMeIIuBalIy P KOMHATHON Temrneparype B TedeHue 30 MuH. Jlo6aBisny NpoMexyTo4Hoe coequHenue 1D
(124 wmr, 0,860 MMOJIB) U PEaKIIMOHHYIO CMECh IEepeMENINBaIN B TeUeHHE HOYM MpHU KOMHATHOM TeMmIeparype,
3aTeM KOHIIEHTPUPOBAJIHM B BakyyMe. OCTaTOYHOE HEOYHILIEHHOE MacJo mojaBepraiu xpomarorpaduu (4 r SiO,;
HenpepbIBHBIH TpagueHT oT 0 1o 50% EtOAc B rekcane B TedyeHHe 10 MUH) ¢ MOJIy4€HHEM MPOMEKYTOUHOTO
coenunenus 1 (140 mr, 0,685 MmMonb, Berxoa 80%) B BUIE MPO3PAYHOTO Macia.

"H SIMP (500 MI'u, CDCls) 8 5.08 (spt, J=6.3 ', 1H), 3.91 (tt, J=10.9, 4.4 ', 1H), 2.68 (br. s., 1H), 2.28
(dddt, J=13.5,9.0, 4.6, 2.1 I', 1H), 2.06-1.98 (m, 1H), 1.96-1.87 (m, 1H), 1.82-1.62 (m, 4H), 1.37-1.22 (m, 7H);

F SIMP (471 MI'y, CDCl3) & -162.93 (s, 1F); *C SIMP (126 MI'y, CDCly) & 170.9, 170.7, 95.7, 94.2,
69.3, 66.1,40.7, 40.5, 33.9, 31.6, 31.4, 21.5, 19.1.

[Mpumep 1.

(1S,3S)-3-((2-Metun-6-(1-metmin-5-(((((S)-2-meTundyrokcu)kapOooHun)amuHo )Metii)-1 H-1,2,3-tpuazo-
4-MT)TUPUINH-3 -HIT)OKCH ) LIUKJIOTeKCaHKapOOHOBAst KMCIIOTa

1A. 3-bpom-2-metni-6-(3-((Terparuapo-2H-nupan-2-1i)okcu)npon- 1 -uH- 1 -t nupuanH
Br 7N =—
=N OTHP

K pactBopy 2,5-a1ubpom-6-metninupuanHa (5 1, 21,11 MMois) u 2-(ipon-2-uH-1-unokcu)rerparugpo-2H-
nupana (4,44 r, 31,7 mmoins) B MeCN (42,2 M) go6asmsuin Et;N (8,83 mu, 63,3 Mmouis). PactBop merazupoBanu
B atmocdepe N,, 3arem nodasssutu (Ph;),PdCl, (0,74 r, 1,06 mmons) u Cul (0,20 r, 1,06 Mmmosib). Peakiponnyro
CMech IiepeMelIMBali IpU KOMHATHOM TeMIieparype B TedeHHe 14 4, mocie 4ero peaklnoHHYI0 cMech (GUIIbT-
poBamu depe3 cioit Celite® u cioit mpomeiBan EtOAc (2x10 mit). O0beTuHEHHBIE GUIBTPATHl KOHIIEHTPHPO-
BaJIM B BaKyyMe€ U OCTaTOK IMojiBepranu xpomarorpaduu (SiO,; HenpepbIBHBIH rpamueHT ot 0 1o 100% EtOAc B
rekcaHax B TeueHHe 20 MHH) C IOJIy4YEeHHEM yKa3aHHOTO B 3aroJIOBKE COCJMHEHMS B BHJE TBEPJIOIO BELIECTBA
6enoro 1BeTa (6,0 T, 20,3 MMoJTB, BBIX0T 96%).

'"H SIMP (400 MI', CDCl3) § 8.65 (d, J=2.0 I'i, 1H), 7.80 (dd, J=8.3, 2.3 Ty, 1H), 7.35 (dd, J=8.4, 0.4 T'ny,
1H), 4.91 (t, J=3.3 Ty, 1H), 4.61-4.45 (m, 2H), 3.98-3.81 (m, 1H), 3.66-3.44 (m, 1H), 1.92-1.73 (m, 2H), 1.72-

1.52 (m, 2H).
LCMS [M+H]" = 298.0.
1B. 3-bpom-2-metun-6-(1-metmi-5-(((rerparuapo-2H-nupan-2-un)oxcu)metun)-1H-1,2,3-tpuazon-4-
WI)TUPUINH
Br
| X
N~
N NotHe
N-N
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PactBop coenunenus no npumepy 1A (6,0 r, 20,3 mmons) B Ttonyone (20 min) u TMSCH,N; (7,85 1,
60,8 Mmmouts) Harpesasu npu 90°C B atmocdepe Ar B TedeHue 15 4, 3aTeM OXJIaXXJadH O KOMHATHOM TemIiepa-
Typbl. JleTydue BemiecTBa yAajisid B Bakyyme M octatok pactBopsuii B THF (20 mu). K cmecn noGasmsinu
TBAF (20,3 ma 1 M pactBopa B THF, 20,3 mmons) nipu 0°C. [Tocne nepememinBanus B TeueHue 10 MUH peak-
[us 3aBepluanach o gaHHeIM aHanuthdeckoit HPLC. Jleryune BemecTBa yaaisyii B BAKYyMe M OCTAaTOK IOJ-
Bepranu xpomarorpaduu (SiO,; HenpepbiBHbIN rpagueHT oT 0 10 100% EtOAc B rekcanax B Teuenue 20 MHUH) C
MOJIyYEHHEM YKa3aHHOTO B 3aroyioBke coeanHeHus (2,1 r, Beixoa 29%) B BHIE OJIOr0 TBEpIOTO BEILIECTRA.
'"H SIMP (400 MI'u, CDCl3) & 7.85 (d, J=8.4 I', 1H), 7.13 (d, J=8.4 'y, 1H), 6.03 (br. s., 1H), 5.39-5.23
(m, 4H), 4.81-4.76 (m, 1H), 4.17 (s, 3H), 3.91 (ddd, J=11.3, 7.9, 3.3 I'u, 1H), 3.65-3.48 (m, 1H), 2.54 (s, 3H),
1.88-1.68 (m, 2H), 1.56 (br. s., 2H).
1C. 2-Metun-6-(1-metun-5-(((rerparuapo-2H-nupan-2-un)oxcu)metin)-1 H-1,2,3-tpuazon-4-
WT)TUPUINH-3-0J1
OH
X
Nz
N
N—N\

OTHP

K nerasupoBaHHOMY pacTBOpy (OapboTHpoBaHHOMY 3 pa3a Ar) coemuHeHus no npumepy 1B (213 wr,
0,60 mmoub), 6uc-(muHakoaaro)qubopona (230 mr, 0,91 mmons) u KOAc (178 wmr, 1,81 mmons) B THF nobas-
nsima Pd(dppf)Cl, (22 mr, 0,03 Mmoiib). PeakiimOHHYI0 CMECh HarpeBaid B repMeTHYHOM mpooupke npu 80°C B
TedyeHue 16 4, 3aTeM OXJTaXAaau 10 KOMHATHOH TeMnepaTypsl M pacrpeaessuii Mexay Boxoit 1 EtOAc. BoaHsrii
cnoit axcrparupoBain EtOAc (3x20 mir). OO0bearHEHHbIE OPraHUYECKHE FKCTPAKThI MPOMBIBATIH PACCOJIOM, CY-
it (MgSQOy4) M KOHUEHTPpUPOBAIM B Bakyyme. HeouniieHHbIH OOPOHATHBIM MPOAYKT HCIOJIB30BAIM Ha Clie-
JIylouied craauu 0e3 JOMOJIHUTENbHOW OYHUCTKH. K pacTBOpy HEOYHINEHHOro mnpoaykra, 2-(1-meTw-5-
(((rerparuapo-2H-nupan-2-un)oxcu)-metun)-1H-1,2,3-tpuazon-4-un)-5-(4,4,5,5-rerpamerun-1,3,2-
JuokcaboponaH-2-un)-nupuanHa (241 mr, 0,603 mmons) B EtOAc (2 M) nobasnsiu H,O; (0,19 ma 30%-Horo
BOJHOr0 pacTtBopa, 6,0 MMoJib). PeakIiMOHHYIO cMeCh NepeMellBaIl P KOMHAaTHOH TEMIIEpaType B TEYCHHUE
1 4, 3aTem oxnaxnamu 10 0°C M racuid myTeM MEAJIEHHOro JOOaBJIEHHs HACHILIEHHOIO BOJHOI'O pacTBopa
Na,S,0;. Boauslit cioit axcrparuposamu EtOAc (3x20 mi). O0beANHEHHBIE OPraHU4YECKUE IKCTPAKThI MPOMBI-
BaJIM paccoiioM, ey (MgSOy), GunbTpoBaM U KOHLIEHTPUPOBAIM B BakyyMe. OCTaTOK MOABEPrall XpoMa-
torpaduu (kosonka ISCO c¢ SiO,, HenpepsiBHbIN rpaaueHT oT 0 10 100% EtOAc B rekcanax B teyenue 20 MHH)
C MOJIy4YeHHEM yKa3aHHOro B 3arojoBke coequHenue (150 mr, 86%) B Buae 6€10ro TBEpAOro BELIECTBA.

'"H SIMP (400M I', CDCl3) & 8.27 (d, J=2.6 I'ni, 1H), 8.06 (d, J=8.6 I'u, 1H), 7.29-7.21 (m, 1H), 5.33 (s,
1H), 5.28 (d, J=2.4 I'y, 2H), 4.76 (s, 1H), 4.18 (s, 3H), 3.90 (s, 1H), 3.63-3.48 (m, 1H), 1.72 (s, 2H), 1.65-1.51
(m, 2H).

LCMS [M+H] =291.2.

1D. Uzonponun (1S,3S)-3-((2-metun-6-(1-metmn-S-(((trerparuapo-2H-nupan-2-un)oxcu)metun)-1H-1,2,3-
TPpHa30JI-4-W1 ) TUPUANH-3-1T) OKCH ) TUKJIOTeKCaH- | -kapOoKcHiIaT

L. o

| X

AN
N, OTHP

N-N
\

K pacrBopy coenunenus mno npumepy 1C (1,18 r, 4,06 mmonb) u (1S,3R)-uzonpomnui-3-
THJIPOKCHIIMKJIOreKCaHKapOoOKcuiIaTa (CHHTE3UPOBAHHOMY IO MeTonuke, onucanHod B US2007/0197788Al,
1,51 r, 8,13 MmMoub) B Tosryone (81 mu) no6asriu BusP (3,17 M, 12,2 mmons). K aTolt nepemenuBaemMoii cMecu
noprusaMu no6asnsin (E)-guasen-1,2-aunn-6uc-(nunepuans- 1-un-merason) (3,08 r, 12,2 MMoJb) U peakuoH-
Hy10 cMech HarpeBaiu npu 50°C B teyenue 120 mMuH, 3aTeM OXJaXkJanu OO KOMHAaTHOM temneparypbl. B ator
MoMeHT criekTp LC-MS peakuuoHHOW cMecH MmoKa3as NpUCYTCTBHE xKelaeMoro npoaykra. CMmeck GUIbTpoBaIu
U (GWIBTPaAT KOHLEHTPUPOBAIM B BakyyMe. Ocratok nojsepraiu xpomatorpaduu (SiO,; HermpepbIBHBINA rpaau-
eHt oT 0 10 100% EtOAc B rekcanax B TedeHue 20 MHH) ¢ IOJTY4YE€HHEM YKa3aHHOTO B 3aroJIOBKE COEIUHEHHUS
(1,2 1, 2,62 MmMoIb, BeIxo 64,4%) B BUJe OCIOM MEHBI.

'H SIMP (400 MI'w, CDCl3) & 7.95 (d, J=8.6 T, 1H), 7.22 (d, J=8.6 T'u, 1H), 5.45-5.24 (m, 2H), 5.04 (dt,
J=12.5, 6.3 T'u, 1H), 4.83-4.64 (m, 2H), 4.16 (s, 3H), 3.91 (ddd, J=11.2, 7.9, 3.1 I', 1H), 3.64-3.48 (m, 1H),
2.93-2.71 (m, 1H), 2.52 (s, 3H), 2.23-1.45 (m, 14H), 1.26 (dd, J=6.4, 2.0 I'u, 6H).

1E. U3onponun (18S,3S)-3-((6-(5-(runpoxkcumernn)-1-metnn-1H-1,2,3-rpuazon-4-un)-2-MeTHINHUPUIUH-3 -
WJT)OKCH ) IIUKJIOTeKcaH- 1 -kapOokcunar
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K pactBopy coenunenus no npumepy 1D (1,7 r, 3,71 mmoas) B MeOH (37 mu) no6asnsuiu PPTS (0,932 r,
3,71 mmons). PeakuimonHyto cMech HarpeBanu Ao 60°C B TeueHue 2 4, 3aTeM OXJaxIaau A0 KOMHATHOH TeMIie-
patypsel, pa30aBisIM BOJOM W HACBINICHHBIM BOJHBIM pactBopoM NaHCO,;, 3atem skctparupoBain EtOAc
(3x10 mu1). OO6BenHEHHBIE OpraHuYecKue YKCTpakThl cynrd (Na,SO,), KOHIICHTPUPOBAIN B BaKyyMe U MOJ-
Bepraiu xpomarorpaduu (SiO,; HenpepbiBHbI rpaaueHt ot 0 10 100% EtOAc B rekcanax B TeueHue 20 MUH) C
MOJIyY€HHEM yYKa3aHHOTO B 3aroJIOBKe coeiMHeHus B Buae Oenoit newsl (1,36 r, 3,63 MMoJIb, Beixod 98%).

'H SIMP (400 MI', CDCl3) 5 8.01 (d, J=8.6 T'ny, 1H), 7.46 (d, J=5.1 I'u, 1H), 7.27-7.15 (m, 1H), 4.96 (dt,
J=12.5, 6.3 T'u, 1H), 4.74 (s, 2H), 4.66-4.59 (m, 1H), 4.00 (s, 3H), 2.80-2.64 (m, 1H), 2.46 (s, 3H), 2.07-1.50 (m,
8H), 1.18 (dd, J=6.4, 2.2 T, 6H).

IF.  (1S,3S)-u3onpormn  3-((6-(5-(6pommerwin)-1-metun-1H-1,2,3-rpuazon-4-ui)-2-Me TUIATUPUINH-3 -
WJT)OKCH ) ITUKJIOT€KCAaHKapOOKCHIAT

Br

K pactBopy coeaunenus no npumepy 1E (0,28 r, 0,721 mmons) B DME (7 min) no6asnsnu PBr; (0,17 ma,
1,80 mmoue) npu 0°C. PeakimoHHYIO CMeCh IIepeMEelNBaIl B T€YEHHE HOYH IIPH KOMHAaTHON TeMmneparype, 3a-
TeM oxyaxaanu 1o 0°C u HelTpaln3oBaau HachlllleHHBIM BOAHBIM pacTtBopoM NaHCOj; no pH ~7. Cmech pac-
npeaensuin mexay EtOAc (50 mu) u Bogo# (5 mir) u BomHbli cioif skctparupoBanu EtOAc (3x10 mu). O0benu-
HEHHbIE OpraHuYeckue 3KCcTpakTbl cymmin (MgSO,) U KOoHLEHTpUpoBaiM B Bakyyme. OCTaTOK MOJBEPraiu
xpomarorpadu (12 r SiO,; HenpepsIBHBIH rpagueHT oT 0 10 50% EtOAc/rekcaHbl B TedeHHE 25 MUH) € MOJTY-
YEHHEM YKa3aHHOTO B 3arojioBke coenuHenus (300 mr, 0,665 mmounb, BeIxon 92%) B Buae 0€10ro TBEpIOro Be-
11ecTBa.

LCMS [M+H]" =451.2.

'H SIMP (500 MI't, CDCly) & 7.99 (d, J=8.5 T'u, 1H), 7.22 (d, J=8.5 I'y, 1H), 5.26 (d, J=1.4 T'u, 2H), 5.03
(spt, J=6.3 T'u, 1H), 4.75-4.63 (m, 1H), 4.12 (s, 3H), 2.82-2.74 (m, 1H), 2.54 (s, 3H), 2.14-2.07 (m, 1H), 1.99-
1.88 (m, 3H), 1.81-1.59 (m, 4H), 1.27-1.24 (m, 6H).

1G. (1S,3S)-U3omponun  3-((6-(5-(a3ugomernin)-1-metun-1H-1,2,3-rpuazon-4-ui)-2 -Me TUITHPHINH-3 -

WIT)OKCH)LIUKJIOTeKCaHKapOOKCcHaT
/Ow,, o)
T
N o

~.N

N
N-N
K pactBopy coenunenus no npumepy 1F (100 mr, 0,222 mmoins) B DMF (1,5 M) no6aensiin NaNj (36 mr,
0,554 MMoJIB) M peakMOHHYIO cMech nepeMernBatu mpu 80°C B TeueHue | 4, 3aTeM OXJIaxAaau 10 KOMHATHOH
teMreparypbl. AHanu3 LCMS nokasan, 4Tto peakiys 3aBepiiniach. PeakiimoHHYI0 CMECh paclpeaesuii MexXIy
EtOAc u Bozoit 1 cMech nepemeruBaiIn Npy KOMHATHOH TemnepaType B TeueHue 15 muH. OpraHuyeckuid cioi
cyuii (Na,SO,) ¥ KOHIIEHTPUPOBAIM B BaKyyMe C MOJYYEHHEM HEOUYHMIEHHOTO YKa3aHHOI'O B 3arojIOBKE CO-
€/IMHEHUs, KOTOPOE HUCII0JIb30BAIM Ha ClIeyIONIeH cTaiuy 6e3 TONOIHUTENbHONW OYHCTKH.
LCMS [M+H]" = 414.3.
IH. (1S,3S)-M3onporun  3-((6-(5-(amunomeTun)-1-metun-1H-1,2,3-1pra3on-4-umn)-2-Me TUIUPUIUH-3 -
WJT)OKCH ) [IUKJIOT€KCAaHKapOOKCHIAT

N3
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K pactBopy coeaunenus no npumepy 1G (92 mr, 0,22 mmoans) B THF (1 mn) u H,O (0,3 mn) noGasnsanu
Ph;P (58 mr, 0,22 MMOJIb) M peakLOHHYIO CMECh MEPEMELINBAIN IPY KOMHATHOM TeMIeparype B T€YeHHE HO-
yn. PeakimoHHyl0 cmech pacrpenensiin Mexay EtOAc m BOIOH M NOJNyYeHHYIO CMECh NEpEeMEIInBaId MpU
KOMHATHO! Temrneparype B TedeHue 15 muH. Opranudeckuit cnoit cymunmu (Na,SO4) 1 KOHLIEHTPHPOBAJIH B Ba-
kyyMme. OcraTok nozasepranu xpomarorpapuu (12 r SiO; 100% EtOAc B Teuenne 10 MUH U 3aTeM I'paUEHT OT
0 mo 10% MeOH B CH,Cl, B Teuenue 20 MuH; cKopocTh nmotoka: 30 Mj/MHH) C MOJy4eHHEM yKa3aHHOTO B 3aro-
noBke coequHenus (81 mr, 0,21 MMmob, BeIxoq 94%) B BuIe O€)KEBOTO Maca.

LCMS [M+H]" = 388.3.

[Tpumep 1.

K pactBopy coeaunenus mo mpumepy 1H (8 mr, 0,021 mmons) u (S)-2-meTunOytun (4-HuTpodeHmn)-
kapOonata (7 mr, 0,027 mmons) B THF (0,4 mi) no6aensuin N-stun-N-uzonponwinponan-2-amus (11 mxi,
0,062 mmouts). CMech IepeMelMBaId NpH KOMHATHOHM TemriepaTtype B TedueHue | 4, nocne gero no6asisian THF
(0,8 mm)/H,0 (0,4 m1)/MeOH (0,4 M) u LiOH-H,O (5 mr, 0,105 MMonsp). PeakiinoHHy0 cMech nepeMenuBain
IpY KOMHaTHOH TeMIiepaType B TedeHHEe HOUM, 3aTeM KOHLIEHTPUPOBAIM B Bakyyme U paszdasmsiu H,O (5 mi).
3nayenue pH cmecu poBogunu ¢ momomsio 1y/ Boga. HCI o ~5 u sxctparuposanu EtOAc (3x5 mi). O6beau-
HEHHbIE OpraHUYeCKHEe SKCTPAKThl MPOMBIBAIU paccosoM (2 mui), cymmnu (MgSQO4) ¥ KOHLEHTPUPOBAJIM B Ba-
KyyMe. OcTaTOYHBIH HEOUHILEHHBIH NpoaykT ovyuwand npenapatuBuoit LC/MS. Komonka: Waters XBridge
C18, 19%x200 mm, yactuisl 5 MkM; kononka Guard: Waters Xbridge C18, 19x10 MM, 4acTUIBI 5 MKM; MOIBHX-
Has ¢daza A: 5:95 MeCN:H,0 ¢ 0,1% TFA; noasmxknas ¢aza B: 95:5 MeCN:H,0 c 0,1% TFA; rpaguent: 50-
90% B B Tedenue 20 MuH, 3aTeM yaep>kuBaHUe B TedeHHe 5 muH npu 100% B; ckopocts nmoTtoka: 20 MJ/MHH.
®pakiuuy, coaepiKaliie xeaaeMblil MPOAYKT, KOHIIEHTPUPOBAIN B BaKyyMe IyTEM LIEHTPOOEXKHOTO BhITapHBa-
HUS C TIOJTyYEHHEM YKa3aHHOTO B 3aroJjioBke coequHenus (6,6 mr, 0,014 mmoup, Beixox 68%).

LCMS [M+H]" = 460.3.

'H SIMP (500 MI'u, DMSO-dg) & 7.80 (d, J=8.2 T'u, 1H), 7.55 (br.s., 1H), 7.46 (d, J=8.7 I'y, 1H), 4.80 -
4.62 (m, 3H), 4.02 (s, 3H), 3.76-3.67 (m, 2H), 2.62-2.55 (m, 1H), 2.42 (s, 3H), 2.04-0.93 (m, 11H), 0.83-0.72
(m, 6H).

hLPA, ICs¢= 18 HM.

[Mpumep 2.

(1S,3S)-3-((2-Metun-6-(1-metmn-5-((Metrn(((S)-2-mMeTundyTokcH )kapOooHmI )amuHo )Me T )- 1 H-1,2,3-
TpHa30JI-4-u1) MUPUANH-3-1J1)OKCH ) LIUKJIOT€KCAaHKapOOHOBask KUCIIOTa

K cmecu coegunenus no npumepy 1 (1,7 mr, 3,70 mxmons) B DMF (0,2 mi) npu 0°C B atMocdepe N, mo-
6apmsuin NaH (0,5 mr 60% nucnepcun B MuHepanbHoM Maciie; 0,011 MMOJIb) U peakIMOHHYIO CMECh IepeMe-
mmBau B Tederne 30 muH npu 0°C. 3atem modasisiu Mel (0,7 mxi, 0,011 MMOJIB) M pEaKITHOHHYIO CMECH TIe-
peMelInBaiy Mpu KOMHATHOH TeMIlepaType B TedeHHe | 4, 3aTeM KOHLEHTpUpOBasM B Bakyyme. OcTaTok pac-
tBOpsitH B cMecu THF (0,8 mir)/MeOH (0,4 mi)/Boma (0,4 M) u go6asmsiiu LiOH-H,O (1 mr, 18,5 Moins) mpu
KOMHATHOU Temneparype. PeaklinoHHYI0 CMeCh NepeMeNInBaIi IPH KOMHATHOH TeMIepaType B TeYCHHE HOYH,
3aTeM KOHLIEHTPUpPOBaIU B BakyyMme U pa3basimsin H,O (5 mu). 3Hauenne pH cmecu noBoaniu ¢ nomomso 1H.
BogH. HCI o ~5 u cMmech akctparupoBanu EtOAc (3x5 mir). O0beqHEHHBIE OPraHUYeCKUe YKCTPAKThI MPOMBI-
BaJIK paccosioM (2 mi), cymnau (MgSO4) M KOHLIEHTPUPOBAIM B BaKyyMe. DTOT HEOUHIIECHHBIH NPOAYKT Ouu-
mwany npenapatuBHoid LC/MS: kononka: Waters Xbridge C18, 19x200 mM, dactuupl 5 mxm; kosnonka Guard:
Waters Xbridge C18, 19x10 mm, yactuusl 5 MxM; nmoaBmwxHas daza A: 5:95 MeCN:H,O0 c 0,1% TFA; noasmx-
Has ¢a3za B: 95:5 MeCN:H,O ¢ 0,1% TFA; rpaguent: 50-90% B B Teuenue 20 MuH, 3aTeM ylIep>KHUBaHHE B Te-
yenue 5 muH npu 100% B; ckopocth notoka: 20 myi/mMuH. @pakiuu, coaepikalue xKeaaeMblid IPOJYKT, KOHIICH-
TPUPOBAIM B BaKyyMe IMyTeM LIEHTPOOEKHOTO BBIMAPHUBAHUS C ITOJYYEHHEM yKa3aHHOTO B 3aTOJIOBKE COENMHe-
Hus (1 mr, 2,1 MKkMOJIb, BBIXOA 56,5%).

LCMS [M+H]" = 474.0.

'H SIMP (500 MI', DMSO-dg) & 7.82 (d, J=8.2 I'u, 1H), 7.48 (d, J=8.5 I'u, 1H), 5.09 (br. s., 2H), 4.78-
4.68 (m, 1H), 4.04-3.76 (m, SH), 2.73 (s, 3H), 2.65-2.56 (m, 1H), 2.40 (s, 3H), 1.98-1.02 (m, 11H), 0.82 (br. s.,
6H). hLPA, ICs5p= 29 HM.

ITpumep 3.

(1S,3S)-3-((6-(5-(((PyTokcukapOoHMI)aMUHO )Me T )- | -meThn- 1 H-1,2,3-Tpruazon-4-ui)-2-Me THIIMTHPUAUH-
3-MIT)OKCH)[IUKJIOTeKCaH- | -kapOOHOBasl KUCIIOTA
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3A. Mzompomun (18S,3S)-3-((6-(5-(((0yToxcukapOoHmi)aMuHo )MeTui )-1-metun-1H-1,2,3-tpuazon-4-un)-
2-MEeTWITHPUINH-3-1T)OKCH ) IUKJIOT€KCaH- | -kapOoKcuiaT

. o
T
e

N o
NN—N\ ”’1(0’\/\

K pactBopy coenunenus o npumepy 1 H (10 mr, 0,026 mmons) B EtOAc (0,3 MiT) ¥ HaCBIIIIEHHOM BOJHOM
pactBope NaHCOj; (0,3 mu1) mobasismn H-OyTriixinopdopmuar (0,017 ma, 0,129 MMoib) Npu KOMHATHOH TEMIIE-
parype. PeakllMOHHYIO cMech NepeMEIINBall B TEUCHHE HOUH, 3aTeM KOHLEHTPUPOBAJIM B BaKyyMme. JTOT He-
OYMLICHHBIH MPOIYKT UCMOIb30BAIM Ha CIEAYIOLIEH cTaauu 6e3 JONOJIHUTEIbHOW OYHCTKH.

LCMS [M+H] = 488.3.

IIpumep 3.

K pactBopy HeouuuieHHoro coeauHeHuss no mnpumepy 3A (12,7 mr, 0,026 mmonb) B cmecu THF
(0,8 m)/H,O (0,400 mu1)/MeOH (0,400 mun) mo6asnsnu LiOH-H,O (6 mr, 0,13 MMoab) mpu KOMHATHOH TeMIIe-
parype. Cmech mepeMennBaiy Ipyd KOMHATHOH TeMIiepaType B TeUYCHHE HOYH, 3aTeM KOHLEHTPHPOBAIU B Ba-
KyyMme; ocratok paszdasisiin H,O (5 M) u pH noBoamnu ¢ nomousto 1H. BoaH. HCI no ~5. Cmeck skcTparupo-
Ban EtOAc (3x5 mu). OObennHEHHblE OpraHMYECKHEe 3KCTPAKThl MPOMBIBAIM PAcCOJIOM (2 M), CYLIMIH
(MgSO,) 1 KOHIIEHTPHPOBAJH B BakyyMme. HeounmieHHslit mpoaykt ounmany npenapatueHoit HPLC (Phenome-
nex Luna Axia, 5 MxM, C18, 30x100 mm; rpaguent 10 mun ot 85% A:15% B mo 0% A:100% B (A = 90%
H,0/10%

ACN + 0,1% TFA); (B =90% ACN/10% H,0 + 0,1% TFA); nerexuus npu 220 HM) C NOJyYEHHEM YKa3aHHOTO
B 3aroJioBke coenuuenus (11,3 mr, 0,025 mmoms, Berxoa 98%).

'H SIMP (500 MTI'u, CDCl3) & 8.14 (d, J=8.8 ', 1H), 7.92 (d, J=9.1 I'u;, 1H), 4.90-4.81 (m, 1H), 4.59 (s,
2H), 4.20 (s, 3H), 4.08 (t, J=6.6 I'u, 2H), 2.95 -2.83 (m, 1H), 2.75 (s, 3H), 2.23-2.13 (m, 1H), 2.03-1.76 (m, 6H),
1.73-1.55 (m, 3H), 1.42-1.31 (m, 2H), 0.92 (t, J=7.4 I'u, 3H).

LCMS [M+H]" = 446.3.

hLPA, ICsp= 14 HM.

IIpumep 4.

(1)-(Tpanc)-3-(4-(5-((((n3onenTHIOKCH ))KapOOHHUIT)aMUHO )Me TN )- 1 -metun-1H-1,2,3-tpuazon-4-

W) (pEeHOKCH ) IMKJIOTeKCaH- | -kapOOHOBasl KMCIOTA

OH

0
Nu hy N/l(
N-N_ H 0

4A. 2-((3-(4-bpombenun)npon-2-un-1-un)okcu)rerparuapo-2H-nupan
Br

IO)O:)

K pactBopy 1-6pom-4-itog6enszona (10,0 r, 35,3 mmons) B8 DMF (50 mu) noGasmsuiin TEA (25 wmu,
177 mmons), Cul (0,40 r, 2,12 mmous), Pd(Ph;P), (0,82 1, 0,71 MMoib) u 2-(ipomn-2-uH- | -MIIOKCH) TETparuapo-
2H-nupan (6,44 r, 46,0 MMoJTb). PeakllMOHHYIO CMeCh MepeMelluBall MpU KOMHATHON TeMmIepaType B aTMO-
cthepe N, B Teuenue 16 4, 3aTeM KOHLEHTPUPOBAIHM B Bakyyme. OctaTok moasepranu xpomatorpaduu (120 r
Si0,; nzokpaTHdeckoe saroupoBanue: rekcaHbl/EtOAc = 95:5) ¢ monyueHneM yka3aHHOTO B 3aroJioBKe COelu-
Henus (10,0 1, 33,9 MMoub, BeIxoa 96%) B Buae O6eCLBETHOTO Macia.

LCMS [M+Na] = 319.0.

'H IMP (500 MI't, CDCly) & 7.46-7.42 (m, 2H), 7.33-7.29 (m, 2H), 4.89 (t, 7=3.4 I'n, 1H), 4.54-4.40 (m,
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2H), 3.89 (ddd, J=11.5,9.0,2.9 I'y, 1H), 3.61-3.54 (m, 1H), 1.92-1.51 (m, 6H).
4B. 4-(4-bpombennn)-5-(((terparuapo-2H-nupan-2-un)okcu)Metun)- 1 -((TpuMeTriacuIm)metwn)- 1 H-

1,2,3-Tpuazon
Br

[e)
N L
Y

~SiT

K pactBopy 4A (3,0 r, 10,2 mmons) B Toayose (10 mi) mobasnsnu TMSCH,N; (1,8 mi, 12,2 MMounb).
CMech KHISITHIIM € OOpaTHBIM XOJIOJHIIBHUKOM B aTMocdepe Ar B TedeHHe 15 4, 3aTeM oXJ1a)JIaJii 10 KOMHaT-
HOW TeMIepaTypsl U KOHLIEHTPUPOBAIIK B BakyyMe. HeouHIeHHbI# ocTaTok moasepranu xpomarorpaduu (120 r
Si0,; HenpepriBHbIH rpagueHT oT 0 10 20% EtOAc B rexcane B TedeHHe 25 MUH, 3aTeM yaepkuanue mpu 20%
EtOAc B Teuenue 20 MUH) ¢ HOJyYEHHEM YKa3aHHOTO B 3aroJIoBKe coeauHeHus (667 mr, 1,57 MMoJb, BBIXOJ
15%) B BUae 6exKeBOro TBEpPAOTrO BELIECTBA.

LCMS [M+H]" = 424.1.

'"H SIMP (500 MI'u, CDCl3) & 7.73-7.69 (m, 2H), 7.60-7.56 (m, 2H), 4.84 (d, 7=12.9 I'n, 1H), 4.70-4.64
(m, 2H), 3.87-3.79 (m, 3H), 3.58-3.49 (m, 1H), 1.88-1.51 (m, 6H), 0.23 (s, 9H).

4C. 4-(4-bpombenmin)-1-metun-5-(((tetparuapo-2H-nupan-2-mn)oxcu)metun)- 1 H-1,2,3-tpuazon

Br

0
A
NN-N\ OO
K pacrBopy coeannenus no npumepy 4B (660 mr, 1,56 mmoins) B8 THF (10 mir) no6asnsim H,O (0,06 mu,
3,1 MMonB) M peakuHOHHYI0 cMmech oxnaxaanu go 0°C. JJo6asmsan TBAF (1,87 mun 1,0 M pacteop B THF;
1,87 MMontp) 1 peakiMoHHYI0 cMech nepeMeninBaiu npu 0°C B Teuenne 10 muH. JleTydne BeniecTsa ynaisian B
BaKyyMe W HEOUYMILEHHBIH MPOayKT noasepranu xpomarorpadun (40 r SiO,; HenpepsiBHbII rpaaueHT oT 100%
rekcana 10 50:50 rexcan:EtOAc B Teuenne 30 muH, yaepxuBanue npu 50% rexcan:EtOAc B redenne 10 Mun) ¢
MOJTy4eHHEM YKa3aHHOTO B 3aroyioBke coenuHenus (510 mr, 1,49 Mmons, Berxox 93%) B Buae O6exeBoro macia.
LCMS [M+H]" = 352.0.
'H SIMP (500 MI'u, CDCl;) § 7.70-7.66 (m, 2H), 7.61-7.57 (m, 2H), 4.87 (d, J=12.9 T'n, 1H), 4.74-4.65
(m, 2H), 4.15 (s, 3H), 3.82 (ddd, J=11.3, 8.1, 3.2 ', 1H), 3.58-3.49 (m, 1H), 1.88- 1.50 (m, 6H).
4D. 4-(1-Metun-5-(((rerparuapo-2H-mupan-2-mr)okcu)metnn)-1H-1,2,3-rpuazon-4-mm)denon
OH

o
N O/Q
N-N_

CMmecy Pdy(dba); (44 wmr, 0,048 wmmonb), au-tper-OyTHi(2',4',6'-Tpunsonpomnui-|1,1'-oudenmn]-2-
un)pochuna (81 mr, 0,191 mmons), KOH (268 wmr, 4,77 mMmons) u coequHeHus no mnpumepy 4C (281 wr,
0,80 mmonsb) B 1,4-nuokcane (3 mut) U Boae (3 mu1) OBICTPO OTKAYMBAIHM MOJ BaKYyMOM M CHOBA 3allOJIHSUIM Ar
(nmoBropsutu 3 paza). Cmech nepememnBaiu npu 85°C B TeyeHue 16 4, 3aTeM oxJiaxaaaud 0 KOMHATHOM TeMrie-
paTtypbl U OCTOPOXHO MOAKHCISUTH pa3daeneHHO# BoaH. 1H. HCl. Cmech skcrparupoBamn EtOAc (4x5 mo).
OO0benMHEHHbIE OpraHUYEeCKHe AKCTpakThl cymmian (MgSO,) M KOHIEHTPUPOBAIM B BaKyyMe C MOJyYEHHEM
CBIPOTO MPOJYKTa B BUJIE KOPHYHEBOTO TBEPAOTO BELIECTBA. JTO BELECTBO MoJBepraiu xpomarorpaduu (SiO,;
EtOAc/rexkcansl) ¢ mmojiyyeHHUEeM yKa3aHHOTO B 3arojioBke coeauHeHus (210 wmr, 0,726 mmons, Beixon 91%) B
BUJE 0€JI0r0 TBEPAOro BEIIECTBA.

LCMS [M+H]"=290.1.

4E. (%)-Tpanc-1,3-u3onporun  3-(4-(1-metun-5-(((rerparuapo-2H-nupan-2-um)okcu)mermn)-1H-1,2,3-
TpHazon-4-ui)PeHOKCH ) IUKIOTeKCAaHKapOOKCHIIAT — (IMacTepeoMepHasl CMeChb Y TeTParuApONHpPaHUIOBOTO
3¢upa)

W 0.

o qr Y
o

N\\ N O/O

N-N o
\

K cmecu coequnenus no npumepy 4D (0,19 r, 0,64 Mmoub), (£)-U30TPONMI-IIUC-3-THIPOKCHIIMKIIOTEKCaH-
1-kap6oxcunara (0,21 r, 1,15 mmonsb), Et;N (0,16 M, 1,15 mmoins) u PhsP (0,30 1, 1,15 mmons) B THF (4 mit) u
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nob6asisuiu o kamsiM DIAD (0,22 mu, 1,15 Mmoib). PeakiinoHHYI0 cMech MepeMeIlnBaii B TCUEHHE HOUU MIPH
KOMHaTHOH Temneparype. JJoGaBisuin Boay (4 Mi1) 1 peaklMOHHYI0 cMech noakucisiiau 1H. BogH. HCI u skerpa-
rupoBad EtOAc (3x10 mu). OObeOuHEHHBIE OPTaHMYECKHUE JKCTPAKTHI MPOMEIBAIK PACCOJIOM, CYIIHJIH
(MgSO,) 1 KOHUEHTpHpOBanH B Bakyyme. HeouuiueHHbIH npoaykT moasepranu xpomatorpaduu (40 r SiOy;
HenpepbiBHEI rpagueHT ot 0 1o 80% EtOAc B rexcanax B Tedenue 30 mun u npu 80% EtOAc/rekcaHsl B Teue-
Hue 20 MUH) C IOJy4E€HHEM yKazaHHOTO B 3arosoBke coeauneHus (0,12 r, 0,257 mmouns, Beixox 40%) B BUzE
OexxeBoro Maca.

LCMS [M+H]" = 458.1.

4F.  (%)-Tpanc-1,3-m3omponmn  3-(4-(5-(ruapoxcumetuin)-1-metin-1H-1,2, 3-tpuazon-4-un)peHokcu)-
IUKJIOTeKCaHKapOOKCUIaT

o

N“ A
N—N\
K pacrBopy coenunenus no npumepy 4E (115 mr, 0,251 mmoins) 8 MeOH (2,5 min) no6asisiiiu PPTS (6 wr,
0,025 mmonb). PeakiinoHHyI0 cMech IepeMeENIMBaId B TEUSHHE HOYM IPU KOMHATHOM Temneparype. LCMS no-
Ka3zaJia, 4TO peakilMs BCe elle He 3aBeplleHa, MO3TOMY cMech HarpeBanu npu 60°C B TedeHue emie 6 4, 3aTeM
OoXJIaXXaaJau o0 KOMHATHOM TEMIIEpaTypPHI. CMmech KOHICHTPUPOBAJIM B BaKyyM€ U OCTaTOK IIOABEprain Xxpoma-
torpadun (12 r SiO,; HenpepsiBHblit rpaaneHt §0-100% EtOAc B rekcanax B Teuenue 10 MHH) ¢ MOlTydeHHEM
YKa3aHHOTO B 3arojioBke coenquHenus (84 mr, Berxoq 90%) B BHIIe KOPHYHEBOT'O Maca.
LCMS [M+H]" =374.2.
4G. (%)-Tpanc-1,3-uzonpormmn  3-(4-(5-(6pommernin)-1-mern-1H-1,2,3-tpuazon-4-min)peHokcH) IUKIO-
reKkcaHkapOOKCHIaT

OH

0“'OWOOY

N
W
N—N
\

Br

K cmecu coenunenus no npumepy 4F (84 mr, 0,225 mmous) u CBry (82 mr, 0,247 mmons) B DCM (1,2 M)
nopuusaMu nobasnsan PhsP (65 mr, 0,247 MMoine). PeakiMOHHYIO CMECh OCTaBIJISIIM MEAJICHHO HAarpeThest I0
KOMHAaTHOH TeMIepaTypbl B TEYEHHE HOYM, 3aTeM KOHLEHTPHUpPOBAaIM B BakyyMme. OCTaToK MOJBEpraiu
xpomartorpapun (12 r SiO,; HenpepbiBHBIH rpaaueHT 25 muH oT 0 mo 70% EtOAc B rekcane; ckopocTh
noroka = 30 mi/mun). YncTele Pppakumy KOHLIEHTPUPOBAIM B BaKyyMe, NOJIyyasi yka3aHHOE B 3aroJIOBKE COE/IU-
HeHue (66 mr, 0,151 MMounb, Bexoa 67%) B BUJe OECLIBETHOTO Maciia.

LCMS [M+ H]" = 436.0.

4H. (3¥)-Tpanc-1,3-uzonponun 3-(4-(5-(asumomermi)-1-merun-1H-1,2,3-tpuazon-4-mn)peHoKcH) {UKIO-
rekcaHkapOoKcHiIaT

N
W

N
N-N ®
\

K pacrBopy coeaunenus mo mpumepy 4G (65 wmr, 0,149 mmons) B DMF (1 mi) no6asnsimu NaNj (24 wr,
0,37 MMOJIB) U peaKUHOHHYIO cMech nepemerrBaid npu 80°C B TedueHue 1 4, 3aTeM OXJIXKIANIH 10 KOMHATHON
temreparypbl. AHanmu3 LCMS nokasan, 4To peakius 3aBepliniack. PEakiiMOHHYI0 CMECh PACTIPEACISIIH MEXTY
EtOAc u Bogo#t (110 5 M KaXk/plil) U MONYUYEHHYIO CMECh NepeMeIlnBalId IpU KOMHATHOH TeMmepatype. Uepes
15 muH opranuueckuid cioit cymmnu (Na,SO4) 1 KOHLUEHTpUpPOBaaK B BakyyMme. HeounieHHbIH a3uIHBIN 1Ipo-
JYKT UCIIOJIb30BA/IM Ha ClelyIolel ctaauu 6e3 JONOIHUTEIbHONH OUYHCTKH.

41. (£)-Tpanc-1,3-uzonporun  3-(4-(5-(amuHomeTtnn)-1-metun-1H-1,2,3-tpuazon-4-un)dpeHOKCH) IUKIIO-
reKkcaHkapOOKCHIIaT
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N“ A
N—N\

K pactBopy coenunenus no npumepy 4H (59 mr, 0,149 mmons) B THF (0,6 M) u H,O (0,2 mur) mobGaBnsiu
Ph;P (39 wmr, 0,149 MMOnb) U PEakUMOHHYIO CMECh MEPEMEIIMBAIN MPH KOMHATHOH TeMIiepaType B TEUCHHE
HouH. PeakuinoHHy0 cMech pacnpenensiii Mexay EtOAc u Bomoit (5 MiT Kax/10ro) U MOJyYeHHYI0 CMech nepe-
MEIIMBAIM TPH KOMHaTHOW TeMrepatype. Uepes 15 MuH opranndeckuii cioit cymmnu (Na,SO4) U KOHIEHTpH-
poBanu B Bakyyme. Octatok moasepranu xpomarorpaduu (8 r SiO,; 100% EtOAc B Teuenue 10 muH, 3aTtem
HenpepbiBHBIH rpaaueHT oT 0 1o 10% MeOH B CH,Cl, B TeueHue 15 muH; ckopocth motoka: 30 MiI/MHH), MO-
Jy4as yKkazaHHOe B 3arojioBke coequnenue (47 mr, 0,126 mmoub, Beixoa 84%) B Buae O€xeBOro Macia.

LCMS [M+H] =373.1.

ITpumep 4.

PactBop 3-metunbyran-l-oma (6 mr, 0,064 mmons), CDI (11 mr, 0,064 mmons) u LiOH-H,O (3 wr,
0,11 mmozb) B Toyosne (0,5 mun) nepemennBanu npu 60°C B Tedenue 2 4. K 3T0ii cMecu 106aBisiiin coeiMHEHUE
no npumepy 41 (8 mr, 0,021 MMOJTB) U pEaKIMOHHYIO cMech mepeMennBain npu 60°C B TeYeHHE HOYH, 3aTEM
OXJTaXK/IaJIM 10 KOMHAaTHOH TemnepaTypbl. Cmech pacnpenessuid mexay EtOAc u Bonoit; BomHyto da3y 3kcTpa-
rupoBanu EtOAc (3 pa3a) u 00beIMHEHHBIE OpraHuYecKue 3KCTpakThl cymmid (MgSO,) U KOHIIEHTPUPOBAIH B
Bakyyme. K pactBopy 3toro HeounmeHnHoro npoaykra B THF (0,8 ma) u H,O (0,40 ma) u MeOH (0,40 mu1) no-
6apmsuin LiOH-H,0 (7 mr, 0,168 MMoJb) TP KOMHATHOH TeMIepaType. PeakIIMoOHHYI0 cMech MepeMeIInBaIn
NpH KOMHaTHOH TeMIepaType B TeUeHHE HOYH, 3aTeM KOHLIEHTPHUPOBAIIM B BaKyyMe U pa30aBIIsiii BOOH (5 MIT).
3navenue pH cmecu goBoaunu ¢ nomonipio BogaH. 1H. HCI no pH ~3 u akcrparupoBanu EtOAc (3x5 mir). O6be-
JIMHEHHBIE OPTaHUYEeCKHE DKCTPAKTHI MPOMBIBAIH paccoioM (2 mi), cyurmad (MgSO,) U KOHIIEHTPHUPOBAIH B
Bakyyme. HeouuineHHbld mpoaykT ouumanu mnpemnapatuBHoit LC/MS: kononka: Waters XBridge CI18,
19%x200 MM, dactuisl 5 MkM; kojoHka Guard: Waters XBridge C18, 19x10 MM, 9acTHIIBI 5 MKM; MOJBH)XHAs
daza A: 5:95 MeCN:H,0 ¢ 0,1% TFA; nonsmwxHas ¢daza B: 95:5 MeCN:H,O0 ¢ 0,1% TFA; rpaguent: 50-90% B
B TeueHue 20 MUH, 3aTeM yzaepxuBaHue B TeueHne S MuH npu 100% B; ckopocts moroka: 20 MJI/MUH) ¢ TOJTy-
YCHHEM YKa3aHHOTO B 3aroioBke coequHenus (1,4 mr, 3,15 mkmous, Berxoa 15%). LCMS [M+H]" = 445.1.

'H SIMP (500 MTI't, DMSO-dg) & 7.77 (br. s., 1H), 7.63 (d, J=7.6 Ty, 2H), 7.02 (d, J=8.5 ', 2H), 4.72-
4.64 (m, 1H), 4.41 (d, J=5.2 T'u, 2H), 4.06-3.94 (m, 5H), 2.70-2.59 (m, 1H), 1.98-1.34 (m, 11H), 0.86 (d,
J=6.1T1, 6H).

hLPA, ICso = 148 HM.

[Ipumep 5.

(1S,3S)-3-((6-(5-(((ByTokcukapOOHMIT)aMUHO )MeTHI)- | -meTmi- 1 H- 1,2, 3-tpuazon-4-um) nupuanH-3-
WIT)OKCH)IIUKJIOTeKCcaH- | -kapOoHOBas KUCIOTa

NH,

S

|/N

S A

N

N-N_ N 0N~

5A. 3-(5-Bpomnupuaun-2-un)npon-2-uH-1-o1

Br—</ \>—\:
=N OH

K pactBopy 3,6-nubpomnupuauna (25,0 r, 100 MMoss) ¥ npon-2-uH-1-ona (8,70 mi, 149 mmons) B MeCN
(141 mi) no6asnsnu Et;N (33,2 mi, 240 mmons). PactBop serazupoBanu B atmocdepe Ar (6apboTrpoBany Ar
3 pa3za), nocne yero po6asisuiu (Ph;P),PdCl, (2,96 r, 4,22 mmons) u Cul (0,804 r, 4,22 mMoinb). Peakinonnyro
cMech NepeMellnBaIM IPU KOMHATHO! TeMrnepatype B atmocdepe Ar B TedeHue 14 4, nocne yero cmech GUIbT-
poBaiu yepe3 cnoii Celite®, xoropsrit mpoMbiBaid EtOAc (3x50 mi). O6beqHEHHBIE GUIBTPATH KOHIICHTPH-
poBasii B Bakyyme. OctaTok nojsepraiu xpomatorpaduu (SiO,; HempepbiBHbIN rpagueHT oT 0 10 100% EtOAc
B rekcaHax B TeueHue 20 MUH), IToJIy4asi yKa3aHHOE B 3ar0JIOBKE COCJIUHEHHE B BUJIE OEJIOT0 TBEPJOTO BELLECTBA
(16,6 r, BeIXO 74%).

'H SIMP (400 MTI'ti, CD;0D) & 8.60 (d, J=2.2 T, 1H), 7.99 (dd, J=8.4, 2.2 T'u, 1H), 7.44 (d, J=8.4 T'y,
1H), 4.41 (s, 2H).

5B. (4-(5-bpommupuaun-2-mn)-1-metmi-1H-1,2,3-tpuazon-S-un)MeraHosn
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K nerazupoBanHoMy (moaBeprayroMy npoayske 3 pasa Ar) pactBopy SA (1,9 r, 8,40 MMonb) B THOKCaHe
(42,0 Ma) moGaBmamu XJOP(TIEHTAMETHIIUKIONCHTAAUECHUN )-0uc-(Tpudenundochun)pyreauii(ll) (0,402 r,
0,504 mmonp). CMmech nerasupoBanu B atMocdepe Ar (3 pasa), nocie yero nodasmsmu TMSCH,N; (1,87 mo,
12,6 Mmmors). Peakimonnyto cMech nepememusanu npu S0°C B teueHue 15 u B atmocdepe Ar, 3aTeM oXJIaxaa-
T 10 KOMHATHOM TeMMepaTyphl U KOHICHTPUPOBAIU B BakyyMe. MacIAHUCTBIM HEOUUIIEHHBIH NPOAYKT pac-
tBOpsnd B THF (90 mn) u oxnaxnanu o 0°C. Jo6asmaau TBAF (5,40 ma 1,0 M pactBopa B THF; 5,40 Mmmorb)
U peakIHUOoHHYI0 cMech nepeMemuBany npu 0°C B Teuenue 10 MuH, nocae yero nodasanu tBepasiit NaHCO,
(4 r). PeaknMoHHYIO CMECH MEPEMEIINBATN B TeueHUe 30 MUH IpU KOMHATHOM TeMneparype u 3ateM GUIbTpo-
Bamd. OUABTPAT KOHUECHTPUPOBAAM B Bakyyme. Ocrtarok nmoasepranu xpomartorpaduu (Si0,; HENpepbIBHbIH
rpaaueHT oT 0 10 100% EtOAc B rekcanax, 20 MuUH), moiydas yka3aHHOE B 3arojioBke coeauneHue (1,30 r,
4,59 mmonb, Beixon 102%) B Buae 6e10ro TBEPAOTo BEIICCTBA.

'H SIMP (500 MTI'u, CDCl3) & 8.49 (dd, J=2.3, 0.7 ', 1H), 8.08 (dd, J=8.5, 0.6 I'u;, 1H), 7.83 (dd, J=8.5,
22T, 1H), 6.16 (t, J=6.9 I'u, 1H), 4.68 (d, J=6.9 I';, 2H), 3.95 (s, 3H).

5C. 5-bpom-2-(5-(6pommeTun)-1-metun-1H-1,2 3-tpuazon-4-um)nupuaun
Br
X
~N

AN
N\\ Br

\

K nepememmBaemMomy pactBopy coeauHeHus mno mpumepy SB (300 wmr, 1,15 mmons) B cyxom CH,Cl,
(8 M) nobaBmsiau PBr; (0,21 mm, 2,23 MMomb) M MOIy4eHHBIH pacTBop nepememmBanu npu 0°C B TeueHue
45 MuH. 3aTeM PEaKIUHOHHYI0 CMeCh racuiau Bomaoit (20 M), axctparupoBamu EtOAc (2x20 M) U 00beAMHEH-
HBIE OpraHUYECKHUE IKCTPAKTHI MPOMBIBAIH pacconoM (25 M), cymun (Na,SO4) 1 KOHIEHTPUPOBAIH B BaKyy-
Me, oTydast yKa3aHHOE B 3arojioBke coeauneHue (250 Mr, 67%) B BUJE KEATOM MACIIHUCTOMN KUAKOCTH.

LCMS [M+H]" =329.9.

'H AMP (300 MI', CDCly) & 8.64 (d, J=2.10 T, 1H), 8.14 (dd, J=0.90, 8.56 T'u, 1H), 7.90 (dd, J=2.40,
5.70 T, 1H), 5.18 (s, 2H), 4.13 (s, 3H).

SD. 2-(5-(Azumometun)-1-metun-1H-1,2,3-rpuazon-4-um)-5-6poMIupuInx
Br
X
N

N
W

N
N-N 3
\

K pactBopy coenunenus no npumepy SC (220 mr, 0,66 mmons) B cyxoM DMF (2,5 M) no6aBnsin NaNs
(86 mr, 1,33 MMo7p) M mOMy4YeHHBIH pacTBop nepeMemuBany npu 70°C B TeueHue 16 4, 3aTeM oXJIaXaadH 10
KOMHATHOH TEMIEpaTypbl U BBUIMBAIH B BOAY (25 Mim). OcakIeHHBIH TBepAblit NPOAYKT OTHUIBTPOBBIBANY,
NPOMBIBAIM BOJOH (5 MJT) M CYIIMIM B BaKyyMe, NoIy4as yKa3aHHOE B 3arojioBke coeauHenue (162 mr, 82%) B
BH/JIE OEJIOro TBEP/Oro BEIIECTBA.

LCMS [M+H]™ = 296.0.

'H IMP (400 MI'n, DMSO-ds) & 8.76 (dd, J=0.8, 2.4 I'u, 1H), 8.18 (dd, J=2.4, 8.4 I'u, 1H), 8.06 (dd,
J=0.8, 8.6 I'y, 1H), 5.10 (s, 2H), 4.11 (s, 3H).

SE. tper-bytun ((4-(5-6poMnupuaun-2-um)-1-merun-1H-1,2 3-tpuazon-5-umMerun)kapbamar
Br
X
ZN

N
N, NHBoc

\

K pactBopy coeaunenus no npumepy SD (100 mr, 0,34 mmons) B8 THF (3 M) B atmocdepe N, nobaBmsiim
Ph;P (178 mr, 0,680 MmMonp) 1 Boay (1 M) M HONyYEeHHBIH pacTBOP NMEPEMEIIMBAIIN TP KOMHATHOH TeMIlepary-
pe B TeueHue 16 u. K artoii peakuuonHoit cmecu pobaBmsimd NaOH (34 mr, 0,85 mmons), a 3arem (Boc),0O
(0,10 ma, 0,48 MMOJIB) M PEaKIMOHHYIO CMECh NMEPEeMEIIUBAIM NPU KOMHATHOM TeMIepatrype B TCHUCHHE elle
16 u. PeaknuonHyto cMech pazbasnsian Boaoi (20 mim) u sxctparupoBamu EtOAc (2x20 mi). O0beAMHEHHBIE
OpraHUYecKUe KCTPAKThl MPOMBIBATH pacconoM (25 mia), cymunu (Na,SO,) U KOHIEHTPHPOBAIH B BaKyyMe,
nonyyas ykazanHoe B 3arosoBke coeaunenue (100 mr, 80%) B Buae 6e0ro TBEpAOro BEMIECTBA.
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LCMS [M+H] = 368.2.

'H SIMP (300 MI', CDCls) & 8.67 (d, J=2.1 I'ry, 1H), 8.15 (d, J=8.7 I';, 1H), 7.92 (dd, J=2.4, 8.4 ', 1H),
5.98-5.99 (m, 1H), 4.60 (d, J=6.0 I'y, 2H), 4.21 (s, 3H), 1.41 (s, 9H).

SF.  tper-Byrun  ((1-metmn-4-(5-(4,4,5,5-terpamerui-1,3,2-nrokcaboponas-2-ui)mupuaun-2-mn)- 1 H-
1,2,3-Tpuazon-5-un)MeTui)kapoamar

N

N—-N
\

K pactBopy coemunenuss no mpumepy SE (50 wmr, 0,136 mmons) B auokcane (5 mi) m00aBIsiId
6uc-(nuHakosato)audopoH (51,7 mr, 0,204 mmons) 1 KOAc (27 mr, 0,27 MMonb). PeakiimoHHYI0 cCMeCh TIPOY-
Banu N, B Te4eHWe S5 MHH, Iociae duero noOaBmsuim  koMmiuieke  1,1'-Ouc-(mudennndocduno)-
tdeppouennamnanusa(ll) nuxaopuaa B DCM (6 mr, 0,006 MMoib). PeakuMOHHYIO CMECh TIEPEMELIUBAIM MPH
90°C B Teuenue 16 4, 3aTeM oxJIaxIalnH O KOMHAaTHOH TemnepaTypbl. CMech GUIBTPOBAIHM U UIHTPAT KOHIICH-
TPUPOBAIM B BaKyyMe, NOJIy4ast HEOUHILIEHHOE yYKa3aHHOE B 3aroioBke coeanHeHue (70 Mr) B BHJIE KOPUYHEBOH
sugkoct. LCMS: [M+H] = 416,0. DTOT ChIpoii NPOIYKT MCIIONB30BAIU B CIAEAYIOIIEN peakiunuu 6e3 JOMOTHU-
TEJIbHON OYMCTKH.

5G. tper-bytun ((4-(S-runpokcunupuaun-2-un)-1-metun-1H-1,2,3-rpuazon-S-wn)mernn)kapdbamat
OH
X
ZN

NHBoc

AN
N\\ NHBoc

K nepemenmiBaemomy pactBopy coeaunenus no npumepy SF (70 mr, 0,722 mmouns), B THF (5 M) u Boge
(1,5 M) nobasnsnu MoHoruapar nepdopara Harpus (41 mr, 0,407 Mmouib). PeakiMOHHYIO CMECh NepeMellnBa-
JIM TIpY KOMHATHOH TemIiepaType B TeueHue | 4, 3atem pa3daBisiid Bojod (20 mi). 3Ty cMech SKCTparupoBa
¢ 10% MeOH B CHCI; (2x10 ma). O0benquHeHHbIe OpraHnYecKre dKCTpakThl cymmwin (Na,SO4) ¥ KOHLIEHTpHU-
poBaiu B BakyyMme. HeouuIieHHbIH NpoayKT noaBepraiu xpomarorpaduu (12 r kononka Redisep® SiO,, amrou-
pys 3% MeOH B CHCl;), nonyuas yka3zaHHoe B 3aronoBke coeauHenue (40 mr, 96%) B Buae OieTHO-KENTOMH
xuakoct. LCMS [M+H]™ = 306,2. 3TOT HeOUHIIEHHBIH TPOLYKT UCIIONB30BAIH 0€3 AOMOIHUTEIBHOH OUUCTKH
B CJIEYIOLIEH peaKLnH.

SH. (1S,3S)-Otun 3-((6-(5-(((Tper-OyToKcHKapOOHMIT)aMIHO )MeTHN )- 1 -MeTrn-1H-1,2,3-Tpua3zon-4-
WJT)IUPHANH-3-HJT)OKCH ) LMKJIOTeKCaHKapOOKCHIIaT

0" : ""CO,Et

NN—\N NHBoc

K pactBopy coenunenus no npumepy 5G (1,80 r, 5,90 mmons) B THF (35 mu) mocnenoBartenbsHO 100aBis-
U AU-TpeT-OyTun azoaukapookcunar (4,07 r, 17,7 mmons), Ph;P (4,64 1, 17,7 mmons) u (1S,3R)-31Hn-3-
THIPOKCULIMKIOTEKCAHKapOOKCHIaT — (CUHTE3UPOBAHHBIA IO  aHAJOrMYHOH METOAMKE, ONHCAaHHOH B
US2007/0197788A1, 1,52 r, 8,84 MMons) B aTMocdepe N,. PeakimoHHBIN pacTBOp nepeMeninBaiy npu 60°C B
TedyeHue 16 y, 3aTeM OXJIaXkJaJd 0 KOMHATHOHM TeMIlepaTyphl M KOHLIEHTPUPOBAJIU B BakyyMe. HeounieHHbIN
MPOAYKT noaseprain xpomarorpaduu (24 r SiO,, 40% EtOAc B rexcanax), moJjiydyas yka3aHHOE B 3arojOBKe
coenuHenue (1,9 r, 70%) B Buge O1eAHO-XKEITOr0 TBEPIOro BEIIECTBA.

LCMS [M+H]" = 460.1.

'H SIMP (300 MI'u, CDCls) & 8.30 (d, J=2.1 I'u;, 1H), 8.15 (d, J=5.4 I'u,, 1H), 7.34 (dd, J=2.4, 6.5 T'u, 1H),
6.13 (s, 1H), 4.71 (s, 1H), 4.58 (d, J=1.5 I'u, 2H), 4.20 (s, 3H), 4.12 (q, J=3.0 'y, 2H), 2.80-2.82 (m, 1H), 2.02-
2.05 (m, 1H), 1.84-1.99 (m, 3H), 1.56-1.79 (m, 4H), 1.41 (s, 9H), 1.26 (t, J=1.2 I'u, 3H).

S (1S,3S)-Otun  3-((6-(5-(amuHOMeTHN)- 1 -MeTHn-1H-1,2,3-Tpra3omn-4-11) Tupu AH-3 - K1) OKCH ) LIUKJIO-
rekcaHkapOOKCcHIIaT
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K nmepememmBaeMomy pactBopy coeaunenus no npumepy SH (1,90 r, 4,13 mmons) B CH,Cl, (50 M) no-
6asnmsinu HCI B nuokcane (10,3 mut 4 M pactBopa, 41,3 MMOb) U HONY4YEHHBIH pacTBOp MepeMeIIuBalId Mpu
KOMHAaTHOW TeMmmepaType B TeueHHe 12 4. PeakuuMoHHYI0 cMech KOHLCHTPHPOBAIM B BaKyyMme, IMOJy4yas
yKa3aHHOE B 3aronoBke coeaunenue (1,25 r, 84%) B Buze GleqHO-XeNTOro TBepAoro Bemecrsa. LCMS [M+H]"
=360,0. OTOT HEOUMIIIEHHBIH IPOAYKT UCIOJIB30BaIH 0€3 JOMOIHUTEILHON OUUCTKU B CIENYIOLIEH peaKiuy.

5J. Ortuxn (18,35)-3-((6-(5-(((0yToxcukapOoHMI)aMiHO )MeTH)- | -meTui- 1 H-1,2, 3-tprua3on-4-un) nupuanH-
3-H1)OKCH)IUKJIOTeKCaH- | -kapOOKCHIaT

O’O"'coza

X
| ~N
2
N
N—N\ N 0N\

K nepemenmnBaemomy pactBopy coeannenus no npumepy SI (30 mr, 0,083 mmons) B CH,CI, (5 mi) B ar-
Mocepe N, mobasnsinu H-OyTuiaxiaopdopmuar (78 Mk, 0,83 MMOJIB) U MMONyYeHHBIH pacTBOp MepeMeIInBaIu
IpHY KOMHaTHO! TeMIiepatype B TeueHHe 16 4. PeakIlMOHHYI0 cMeCh KOHIIEHTPHPOBAIU B BAKyyMe U HEOUHIIICH-
HBIA MPOAYKT noasepraiu xpomarorpaduu (12 r SiO,, uzokparudeckoe smoupoBanue 27% EtOAc B rekcanax)
C TOJIy4YeHHEM yKa3aHHOTO B 3arojoBke coeauHenus (30 mr, 82%) B BuIe 01€JHO-)KENTOH HKHUIKOCTH.

LCMS [M+H] =432.2.

IIpumep 5.

K mepememmBaeMoMy pactBopy coeanHenus o npumepy SJ (30 mr, 0,046 mmois) B THF (4 M) 1 MeOH
(1 M) nob6asnsn pacteop LiOH-H,O (2 mr, 0,093 mmons) B Boxe (1,5 Mir) 1 momydeHHBIi pacTBOp epeMenin-
BaJIM MPH KOMHATHO# TeMIiepatype B TeueHue 16 4. PeaknoHHyI0 cMech pa30aBiisuii Bogoi (20 MiT) ¥ IpOMEI-
Banmu Et,O (20 mur). Bognsnii cnoit HefitpanuzoBanu BoaH. 1,5H. HCI (2 M) u skctparupoBamu 5% MeOH B
CHCl; (25 mi). Opranuueckuii cioit npoMsiBanu paccosioMm (25 mur), cymnau (Na,SOy4) ¥ KOHLEHTPUPOBAIH B
BakyyMme. Heoummennslii nponykr oumimanu mnpenapatuBHoii HPLC c oOpamennoii ¢azoi (Sunfire CI18,
15019 mMm; S5 mMxMm; monsmxkHas ¢asa A: 10 MM BoxH. NH,OAc (pH: 4,5); nonBuxuas daza B: MeCN, cko-
poctb notoka: 15 mi/mun; Bpems (MuH)/%B: 0/20, 25/60; Bpemst ynepxuBanus: 15,19 MuH) ¢ monydyeHuem yka-
3aHHOTO B 3arojIoBke coenuHenus (6 mr, 32%) B Buje OeJIOro TBEpIOTO BEIECTRA.

LCMS [M+H]" = 432.0.

'H SIMP (400 MI'u, CD;0D) & 8.40 (br. s., 1H) 8.00 (d, J=8.8 I'u, 1H) 7.53 (dd, J=8.8, 2.7 I'u, 1H), 4.70-
4.80 (m, 1H) 4.58 (s, 3H) 4.20 (s, 3H) 4.03 (t, J=6.6 'y, 2H) 2.77-2.88 (m, 1H) 1.87-2.15 (m, 3H) 1.45-1.86 (m,
6H) 1.23-1.44 (m, 2H) 0.92 (t, J=7.3 I'y, 3H).

hLPA, ICsy =96 uM.

B tabn. 1 npeacraBieHb! COEAUHEHUS N0 JOMOIHUTENBHBIM ITpUMEpaM, KOTOpPhIE MOTy4Yallid C HCIOIb30Ba-
HHEM TaKOr'o ke croco0a CHHTe3a, KOTOPBIH OMUCaH B HACTOAIIEM JJOKYMEHTE.

Tabmmua 1
Tpum. CTpyKTypa U Ha3BaHHE AHATUTHYECKHE U MeTtoa
Ne OHOJIOTHYECKHE JAHHBIC
6 LCMS, [M +H|" =4442; Mpumep 3
/O"' OH 'H AMP (400 MI'u,
0 |]/ CD;OD): 6 8.38 (s, 1H),
X (e} 7.97 (d,J = 7.20 'y, 1H),
7.51 (d,J = 8.80 Ty, 1H),
N A 5.02-5.06 (m, 1H), 4.72-4.78
o) (m, 3H), 4.17 s, 3H), 2.72-
NN A /O 2.78 (m, 1H), 2.01-2.09 (m,
N-N H O 1H), 1.90-1.98 (m, 3H),

\ 1.52-1.78 (m, 13H);
(18,38)-3-((6-(5-((((uuxONEHTHIOKCH) hLPA, ICso= 84 M.
kapOoxun)aMuHo)MeTH)- 1 -meTun-1H-
1,2,3-Tpnazon-4-un)mHpHAHH-3-HI1)OKCH)

LIMKJIOreKCaH- 1 -kapOoHOBas KMCI0TA
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7 LCMS, [M + H]" =444.2; Tpumep 3
Q OH 'H SIMP (400 MI'n,
) T CD30D): §7.85(d,J =
N o) 8.40 Ty, 1H), 7.47 (d, J =
| 8.80 'y, 2H), 4.72-4.78 (m,
N F 1H), 4.57 (s, 2H), 4.19 (s,
0] 3H), 3.88 (d,J = 7.20 I',
N N NJ( 2H), 2.79-2.81 (m, 1H), 2.56
N—N H ©O (s, 3H), 1.97-2.11 (m, 1H),
\ 1.79-1.97 (m, 3H), 1.65-1.72
(18,38)-3-((6-(5-((((axnonponu- (m, 4H), 0.50-0.55 (m, 2H),
METOKCH)KapOOHHI)aMHHO)METHII)- 1 - 0.26 (d,J = 4.80 I'u, 2H);
metua-1H-1,2,3-tpuason-4-nn)-2- hLPA, ICso= 47 uM.
METHIMHPHANH-3-HIT)OKCH) LINKJIOTEKCaH-
1-kapGoHoBas KHCIOTA
8 LCMS, [M + H]"=516.1, TMpumep 1
.. _OH 'H AMP (400 MI',
) ]]/ CD30D): §7.84(d,J =
N o 8.80 I'y, 1H), 7.59 (d, J =
| R 8.80 ', 2H), 4.99 (s, 2H),
N A F 4.65 (s, 2H), 4.06 (s, 3H),
o) 2.63-2.72 (m, 1H), 2.49 (s,
N/ N/( 3H), 1.97-2.07 (m, 1H),
N—N H O 1.79-1.97 (m, 3H), 1.54-1.72
(m, 4H);
(18.38)-3-((6-(5-(((((3,5-mmcprop- hLPA, ICs0=5 M.
OCH3HIT)OKCH)KapOOHHIT)aMUHO)METHIT)- 1 -
metun-1H-1,2,3-rpuazon-4-un)-2-
METH/ITHPHIHH-3-H11)OKCH) LINKJIOTEKCaH-
1-xapGoHoBas KHCIOTA
9 LCMS, [M + H]" = 480.0, TMpumep 1
,O,,‘ OH 'H AMP (400 MI'u, DMSO-
0o T ds) 8835 (d, J=2.93 I'y, |
X o] H) 7.98 (d, J=8.80 ', 1 H)
| 750-754(m, 1 H)7.18 —
N# 7.29 (m, 5 H) 4.78 - 4.80
(o} (m, 1 H) 4.73 (d,J=5.38 I',
NS N/( /\/@ 2H) 4.10 - 4.16 (m, 2 H)
N-N, H © 4.03 (s, 3H) 2.78 - 2.87 (m,
\ 2 H)2.64-2.68 (m, 1 H)
(18,35)-3-((6-(1-vetun-5-(((pen- 1.95 (s, 1 H) 1.83 (br. S.. 4
sroxcukapSorumamuno)vetun)-1H-1.2.3- | H) 1,51 - 1.68 (m, 3 H);
TPHAa301-4-11) THPUANH-3-HT)OKCH) hLPA, ICso= 672 uM.
LIMKJIOreKCaH-1-kapOoHOBas KHCI0TA
10 LCMS, [M +H]" =480.2; TMpumep 1

/Oh,‘ OH
0 I
o]

A
N~

N

(18,3S)-3-((6-(1-meTun-5-((((R)-1-

'H SIMP (400 MI'e, DMSO-
ds) 8 8.35 (d,J=3.18 'y, 1
H) 7.97 (d, J=8.80 ', 1 H)
7.49 -7.66 (m, 2 H) 7.32 (br.
s.,4H) 5.67 (d, J=6.60 I', 1
H) 4.76 (br.s., 1 H) 4.76
(br.s., 2 H) 4.02 (s, 3 H)
2.68 (br.s., 1 H) 1.74 - 1.93
(m, 4 H) 1.50 - 1.68 (m, 4 H)
1.42 (d, J=6.60 T'w, 3 H);
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(heHHUIITOKCH)KapOOHHIT)aMHHO)METHIT)-
1H-1,2,3-tpuazon-4-un)nupuaus-3-
HIT)OKCH)LIMKJIOTEKCaH- 1 -kapGoHOBas

hLPA, ICso= 104 uM.

KHCJ1I0Ta
11 LCMS, [M +HJ" =498.1; IMpumvep 1
,O,,‘ OH 'H SIMP (400 MTI'w,
) r CD30D): §7.84(d,J =
N (e} 8.00 I'y, 1H), 7.45 (d, J =
| 8.40 I'y, 1H), 7.32-7.37 (m,
N # F 1H), 7.01-7.15 (m, 3H), 5.10
o (s, 2H), 4.74-7.79 (m, 3H),
N NJ( 4.16 (s, 3H), 2.78-2.84 (m,
N—N H O 1H), 2.52 (s, 3H), 2.10-2.14
(m, 1H), 1.92-1.98 (m, 3H),
(18,38)-3-((6-(5-(((((3-¢prop- 1.63-1.78 (m, 4H);
Gen3n)okcH)KkapGOHnT)aMHHOIMETHI)-1- | 1y pA | [Coo= 6 HM.
metun-1H-1,2,3-tpuazon-4-un)-2-
METHIIITHPHAMH-3-HT)OKCH) LIUKIOT€KCAH-
1-kapGoHoBas KHCIOTA
12 LCMS, [M +H]" =484.2; IMpumep 1
VOW OH 'H SIMP (400 MTI'w,
0 '|]/ CD30D): $7.99 (d,J = 7.60
N o Iy, 1H), 7.52 (d,J = 8.00
| Iy, 1H), 7.32-7.37 (m, 1H),
N A F 7.01-7.14 (m, 3H), 5.08 (s,
o) 2H), 4.74-4.79 (m, 3H), 4.19
N N N//( (s, 3H), 2.81-2.84 (m, 1H),
N—N H © 2.01-2.11 (m, 1H), 1.90-2.00
\ (m, 3H), 1.62-1.79 (m, 4H);
(18,38)-3-((6-(5-(((((3-propSenzmn) hLPA, ICso=23 uM.
OKCH)KapOOHHT)aMHHO)METHIT)- 1 -MeTHII-
1H-1,2,3-tpuason-4-un)nupuaus-3-
HIT)OKCH)LIMKJIOTeKCaH- 1 -kapGoHoBast
KHCJI0Ta
13 LCMS, [M + H]" = 460.2; IMpumep 3
Qh, OH 'H SIMP (400 MTIw,
%) '|]/ CD;0D) 6 8.40 (d, J=3.0 I'y,
N O 1 H) 8.00 (d, J/=8.5 Ty, 1 H)
| 7.53 (dd, J=8.9, 2.8 T'y, 1 H)
N# 4.75 (s, 1 H) 4.73(m 2H)
o) 4.20 (s, 3 H) 4.02 (t, J=6.5
N Iy, 2 H) 2.82 (d, J=4.5 'y, 1

KI—N\ H O/\/\/\
(18,3S)-3-((6-(5-((((rexcumnoxcu)

kapOoHHT)aMuHO)MeTH)- 1 -MeThn-1H-
1,2,3-tpuazon-4-un)nupuanH-3-mi)

OKCH)LIMKJIOreKcaH- 1 -kapOoHOoBas KucaoTa

H) 2.08 (br.s., 1 H) 1.93 (br.
s., 3H) 1.66 - 1.77 (m, 6H)
1.31 (d,J=3.5Tw, 6 H) 0.90
(s, 3 H); hLPA, ICso= 428
HM.
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14 LCMS, [M + H]" =446.2; Ipumep 2
. _OH IH SIMP (400 MTw,
0 r CD;0D) 5 8.37 (br. s., 1 H)
X o] 7.98 (d,J=9.04 Ty, 1 H)
| 7.48 -7.56 (m, 1 H) 5.19 (s,
N A 2 H), 4.92 (m, 2H), 4.80 (m
o) 1H) 4.07 -4.17 (m, 3 H),
X N N 2.82 (s, 3H),2.05(d,
N-N. [ 0T\ J=13.05 Ty, 2 H), 1.60 -
\ 1.81 (m, 8 H), 1.32-1.45
(18,38)-3-((6-(5(((6yroxcukapbonnn) | (m, 2 H), 1.41 (br. s., 1 H),
(vetun)amuno)merun)-1-metun-1H-1,2,3- | 0.88 - 1.01 (m, 3 H);
TPHA301-4-1T) TUPHANH-3-HT)OKCH) hLPA, ICso= 1024 5M.
LIMKJIOTEKCaH- | -kapOOHOBas KHCIOTA
15 LCMS, [M +H]" = 460.4; IMpumep 2
. _OH 'H SIMP (400 M,
o T CD:0D) § 8.37 (d, J=3.01
N o) Iy, 1 H) 7.98 (d, J=9.04 'y,
| 1 H) 7.53 (dd, J=9.04, 3.01
N A Iy, 1 H) 5.19 (s, 2 H)4.9(m
[o] 2H)4.7(m 1H) 4.05-4.16
N, N (m, 3H) 2.82 (s, 3 H) 2.07
N-N [ O\~ (br.s., 3 H) 1.92 (br.s., 2 H)
\ 1.57 - 1.82 (m, 6 H) 1.25 -
(18,35)-3-((6-(1-meTnn-5-((meTun 1.44 (m, 5 H) 0.83 - 1.00 (m,
((neHTHI0KCH)KApOOHHUT)aMHHO)METHT)- | 3 H);
1H-1,2,3-Tpua3zon-4-um)nupuans-3-un) hLPA, ICso= 130 HM.
OKCH)LHKJIOreKCaH- 1 -kapOoHOBas KMCI0Ta ’
16 LCMS, [M +H]"=494.1; IMpumep 1
,O,, OH 1H SIMP (400 MT'y,
0 i CD30D): 37.83(d.J=
N o 8.80 'y, 1H), 7.45 (d,J =
| 8.40 'y, 1H), 7.13-7.17 (m,
N A SH), 4.77-4.77 (m, 1H), 4.69
o] (s,2H), 4.24 (t,J =6.80 I'yy,
N A N//( /\/@ 2H), 4.15 (s, 3H), 2.79-2.88
N—N H O (m, 3H), 2.50 (s, 3H), 2.09-
2.17 (m, 1H), 1.89-1.97 (m,
(18,38)-3-((2-meTun-6-(1-meTHn-5- 3H), 1.55-1.78 (m, 4H);
(((peneroxcukapdonum)aMuHo)MeTHI)- | hLPA, ICso= 32 uM.
1H-1,2,3-tpuazon-4-un)nupuans-3-
WIT)OKCH)LIMKJIOreKCcaH- 1 -kapOoHoBas
KHCIIOTA
17 LCMS, [M +H]" =516.1; IMpumep 1
/O,,/ OH 'H SIMP (400 MI'y,
o r CD30D): §7.84(d,J =
N o) 8.80 'y, 1H), 7.46 (d,J =
| F 8.80 'y, 2H), 5.14 (s, 2H),
N # 4.72-4.84 (m, 3H), 4.17 (s,
o} 3H), 2.76-2.82 (m, 1H), 2.52
N NJ( F (s, 3H), 1.97-2.11 (m, 1H),
N—N H O 1.79-1.97 (m, 3H), 1.65-1.72

(18,38)-3-((6-(5-(((((2,5-audrop-
OCH3HT)OKCH)KapOOHHIT)aMUHO)METHIT)- | -
metun-1H-1,2,3-tpuason-4-un)-2-

(m, 4H);
hLPA, ICso=7 uM.
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METH/INHPHANH-3-HJ1)OKCH)LINKJIOTEKCaH-
1-kapGoHoBasi KHCIOTa

18 LCMS, [M +H] =49%4.1, Tpumep 1
,O,, OH IH SIMP (400 MTw,
0 Nl CD30D): 37.71(d,J =
SN (0] 840Tw, 1H),7.34(d,J =
| 8.80 I', 1H), 7.14-7.18 (m,
N # 5H), 5.59-5.63 (m, 1H),
o 4.63-4.74 (m, 3H), (s, 2H),
NSYTNA S 3.97 (s, 3H), 2.69-2.70 (m,
N-N H O 1H), 2.44 (s, 3H), 1.97-2.09
/D (m, 1H), 1.81-1.97 (m, 4H),
1.50-1.78 (m, TH), 1.32-136
(18,38)-3~((2-merna-6-(1-metun-5-(((R)- | (m, 3H);
1-eHnITOKCH)KAPOOHHIT) hLPA, ICso= 12 M.
amuno)mernn)-1H-1,2 3-rpuazon-4-
W) THPHHH-3 -HT)OKCH) LIMKTIOTE¢KCaH-1-
KapOOHOBas KHCIOTA
19 LCMS, [M +HJ]"=494.1, IMpumep 1
. OH 'H SIMP (400 MT't,
0 m CD30D): §7.82(d.J =
N (e} 8.00 I'y, 1H), 7.44 (d. J =
| 8.40 I'y, 1H), 4.77-7.48 (m,
N F# 3H), 5.03 (s, 2H), 4.14 (s,
0 3H), 2.76-2.81 (m, 1H), 2.50
I N NJ( (s, 3H), 2.30 (s, 3H), 1.97-
N-N H © 2.09 (m, 1H), 1.81-1.97 (m,
3H), 1.59-1.78 (m, 4H),
(18.38)-3-((2-Merna-6-(1-vetna-5-((3- | hLPA, ICs= 4 HM.
METHIOEH3HIT)OKCH) KapOOHHIT)
amuHo)metun)-1H-1,2,3-rprason-4-
WIT)THPHAMH-3-HWT)OKCH) LIMKIOreKcaH-1-
KapOGOHOBAst KMCIOTA
20 LCMS, [M+H]" =474.1; Ipumep 3

o

|
A 0
N~
o
N
n N/(O
N-N_ H NN

(18,35)-3-((6-(5-((((rexcunoxcu)
kapGoHMT)aMuHO)MeTH)- 1 -meTnn-1H-
1,2,3-Tpna3zon-4-um)-2-MeTHI- MTUPHAHH-3-
WIT)OKCH)UMKJIOreKCcaH- | -kapOoHOBast
KHCI0Ta

'H SIMP (400 MTI',
CD30D): 57.83 (d,J = 8.40
T, 1H), 7.45 (d,J = 8.80
T, 1H), 4.77-4.79 (m, 1H),
4.76 (s, 2H), 4.16 (s, 3H),
4.02 (t,J = 6.80 Ty, 2H),
2.80-2.82 (m, 1H), 2.52 (s,
3H), 2.09-2.17 (m, 1H),
1.89-1.97 (m, 3H), 1.55-1.78
(m, 6H), 1.21-1.29 (m, 6H),
0.84 (t,J = 2.00 'y, 3H);
hLPA, ICso=3 M.

-61 -




042829

21 LCMS, [M + H|" = 448.1; Tpumep 3
/O,, OH 'H AMP (400 MI'u, DMSO-
0 m d6): 87.83(d,J = 8.40 T,
N o} 1H), 7.61-7.64 (m, 1H), 7.48
| (d,J = 9.60 'y, 1H), 4.76-
N# 4.78 (m, 3H), 4.05-4.08 (m,
0 5H), 3.45-3.53 (m, 2H), 3.2
N (s, 3H), 2.59-2.62 (m, 1H),
N-N H 07 N\~0( 2.44 (s, 3H), 1.99-2.05 (m,
1H), 1.75-1.90 (m, 3H),
(18,38)-3-((6-(5-((((2-meToken- 1.48-1.63 (m, 4H);
3TOKCH)KapOOHHI)aMHHO)METHII)- | -MeTHI- hLPA, ICso= 1615 HM.
1H-1,2,3-tpuazon-4-nn)-2-
METHIIMHPHAMH-3-HT)OKCH) LUK TOTEKCAH-
1-kapGoHOBasI KMCII0TA
22 LCMS, [M +H]" =460.1; Ipumep 3
Q,, OH 1H SIMP (400 Mz,
o i CD30D): 57.85 (d,J = 8.40
N (0] Iy, 1H), 747 (d, J = 8.40
| Iy, 1H), 4.77-4.79 (m, 1H),
N A 4.76 (s, 2H), 4.18 (s, 3H),
o) 3.76 (s, 2H), 2.80-2.82 (m,
NS NJ( 1H), 2.55 (s, 3H), 2.10-2.17
N—N H O/X (m, 1H), 1.89-1.97 (m, 3H),
1.62-1.78 (m, 4H), 0.90 (s,
(18,38)-3-((2-metnn-6-(1 -meTua-5- 9H),
((((neomneHTHIOKCH)KAPOOHHT)aMHHO) - hLPA, ICso=35 M.
metun)-1H-1,2 3-rpuaszon-4-nn)nmupuaus-
3-1T)OKCH) LIMKJIOreKcaH- | -kapOoHoBas
KHCJ10Ta
23 LCMS, [M + H]" = 460.4; Tpuvep 3
,O,, OH 'H IMP (400 MI'w,
0 m CD30D): §7.83 (d, J - 8.80
N (0] Iy, 1H), 745 (d, J = 8.80
| Iy, 1H), 4.77-4.79 (m, 1H),
N A 4.74 (s, 2H), 4.16 (s, 3H),
o) 4.02 (t,J = 7.60 I'u, 2H),
N NJ( 2.80-2.82 (m, 1H), 2.53 (s,
N-N H O N\~~~ 3H), 2.09-2.17 (m, 1H),
\ 1.89-1.97 (m, 3H), 1.55-1.78
(18,3S)-3-((2-meTnn-6-(1-metua-5- (m, 6H), 1.23-1.31 (m, 4H),
((((nenTunoxcn)kapSonum)amuto)metun)- | 0.88 (t,J = 7.20 I'n, 3H);
1H-1,2,3-tpuazon-4-un)nupuaus-3- hLPA, ICso=3 uM.
WIT)OKCH)LIMKJIOTeKCaH- 1 -kapOGoHoBast
KHCJI0Ta
24 LCMS, [M +H]* =432.1; IMpuvep 3
Q,, OH 'H SIMP (400 Mz,
0 m CD;0D): 400 MI', McOD:
N (0] 67.83(d, J=8.80 Ty, 1H),
| 7.45(d,J = 8.80 Ty, 1H),
N~ 4.77-4.79 (m, 1H), 4.74 (s,
0 2H), 4.16 (s, 3H), 3.98 (t, ] =
NN 6.40 'y, 2H), 2.80-2.82 (m,
N—N H O N\~ 1H), 2.53 (s, 3H), 2.09-2.17

(m, 1H), 1.89-1.97 (m, 3H),
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(18S,3S)-3-((2-meTun-6-(1-meTnn-5-
(((mponokcukapboHuT)aMuHo)MeTH)- 1 H-
1,2,3-Tpnazon-4-11)mupuanH-3-1i)
OKCH)LIMKJIOreKCaH- 1 -kapOoHOBast KHCI0TA

1.55-1.78 (m, 6H), 0.90 (t, J
=7.20 'y, 3H);
hLPA, ICso= 160 uM.

25 LCMS, [M +H]|" = 446.0; Tpumep 3
Q OH 'H SIMP (500 MI'u, DMSO-
o r de) 87.82 (d, J=7.9 T, 1H),
N 0] 7.48 (d,J=8.5 T'y, 1H), 4.90
| -4.64 (m, 3H), 4.04 (s, 3H),
N # 3.56 (d,J=14.0 Ty, 2H),
o) 2.44 (br. s., 3H), 2.07 - 1.39
N, N N (m, 10H), 0.82 (br. s., 6H);
N-N_ H OY hLPA, ICso=51 HM.
(18,3S)-3-((6-(5-(((n300yTOKCH-
kapOoHua)amMuHO )MeTH)- 1 -metun-1H-
1,2,3-tpuazon-4-un)-2-MeTHI- MUPUINH-3-
WIT)OKCH)LIMKJIOreKCcaH- | -kapOoHoBas
KHCII0Ta
26 LCMS, [M + H]" =446.1, Tlpumep 3
/O,,‘ OH 'H SIMP (400 MTI'u,
o) T CD;OD) 5 8.40 (br. S., 1 H)
N o] 7.99 (d,.J=9.05 T', 1 H)
| 7.53 (dd, J=8.80, 2.93 T'y, 1
N A H) 4.76 (br. S., 1 H) 4.19 (s,
o) 3H)3.75(s,2H) 2.77 -
NN A 2.89 (m, 1 H) 1.87-2.17
N-N  H O’X (m, 4 H) 1.58 - 1.85 (m, 4
H) 0.90 (s, 9 H);
(18,38)-3-((6~(1-meTna-5-((((Heo- hLPA,; ICso= 44 utM.
TMICHTHIOKCH)KapOOHHIT)aMHHO)
metua)-1H-1,2,3-tpuazon-4-uw1)nupuans-
3-M1T)OKCH) LIMKIIOreKCaH-1 -kapOGoHoBas
KHCJI0Ta
27 LCMS, [M +H]' =446.1; Tpumep 3
/O,’ OH 'H AMP (400 MI'w,
) m CD;0D) 5 8.40 (br. S., 1 H),
N o 8.00 (d,J=8.80 'y, 1 H),
| 7.53 (dd, J=8.80, 2.69 I'y, 1
N A H), 4.74 (br. S, 3H), 4.20 (s,
o 3 H), 4.02 (t,J=6.60 I'u, 2

(18,35)-3-((6-(1-meTrn-5-
((((meHTHIOKCH)KAPOOHHIT)AMHHO)
metua)-1H-1,2,3-rpuazon-4-un)nupuanx-
3-MIT)OKCH) LIMKIIOTeKCaH- 1 -kapOGoHoBas
KHCIIOTa

H), 2.77 - 2.88 (m, 1 H),
1.87 - 2.15 (m, 4 H), 1.44 -
1.85 (m, 6 H), 1.31 (br. S., 4
H), 0.92 (t,J=7.34 T, 3 H);
hLPA, ICso= 16 uM.
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28 LCMS, [M +H]" =458.2, Ipumep 3
/O OH 'H SIMP (400 MT'wy,
0 T CD;OD): 5 7.82 (d, J = 8.40
N o] Ty, 1H), 7.45 (d,J = 8.80
Iy, 1H), 5.02-5.05 (m, 1H),
N # 4.73-4.77 (m, 1H), 4.56 (s,
o) 2H), 4.15 (s, 3H), 2.72-2.77
NN NJ( /O (m, 1H), 2.53 (s, 3H), 2.30-
N-N H O 2.18 (m, 1H), 1.91-1.98 (m,
\ 3H), 1.52-1.78 (m, 12H);
(18,38)-3-((6-(5~((((unxroMe HTH1- hLPA, ICso= 18 uM.
OKCH)KapOOHH)aMHHO)METHIT) - | -MEeTHIT-
1H-1,2,3-tpuazon-4-um)-2-
METHIITHPHANH-3-H1) OKCH) LIMKTOTEKCaH-
1-kap6oHoBas KucI0Ta
29 LCMS, [M +H]" =432.2; Ipumep 3
., _OH 1H SIMP (400 MTw,
o i CD:OD): 5 8.38 (s, 1H),
N o) 7.98 (d,J = 8.00 'y, 1H),
| 7.51(dd,J = 2.40, 8.80 I'y,
N# 1H), 4.78-4.79 (m, 1H), 4.72
(o} (s, 2H), 4.17 (s, 3H), 3.79 (d,
NN A J = 6.80 T, 2H), 2.75-2.79
N-N H O/Y (m, 1H), 2.01-2.06 (m, 1H),
1.87-2.00 (m, 3H), 1.61-1.78
(18,38)-3-((6-(5-(((n306yTOKCH- (m, 5H), 0.88 (d,J = 6.40
kapGouum)amuso)meTHn)-1-vetna-1H- | ', 6H);
1.2,3-rpnaszon-4-un)nupuanH-3- hLPA, ICso= 179 uM.
MIT)OKCH)LIMKJIOTEKCaH- | -kapOoHOBast
KHCII0Ta
30 LCMS, [M + H]" =446 4, IMpumep 3
.. _OH 'H SIMP (400 MTI'n,
o) T CD:0D): §7.83 (d, J = 8.80
N 0] Iy, 1H), 7.45(d, J = 8.40
| I'y, 1H), 4.79-4.81 (m, 1H),
N F 4.68 (s, 2H), 2.76-2.79 (m,
o) 1H), 2.09-2.12 (m, 1H),
NN /k 1.91-1.98 (m, 3H), 1.63-1.78
N-N H O (m, 4H), 1.41 (s, 9H);
\ hLPA, ICso= 120 HM.
(18,3S)-3-((6-(5-(((rpeT-
Oy TOKCHKapOOHNT)aMHHO)METH)- | -
metun-1H-1,2,3-tpuazon-4-mn)-2-
MCTHIITHPHIHH-3-HT) OKCH)LINKIOr¢KCaH-
1-kap6oHoBas kucioTa
LCMS, [M +H]" =500.3; Hpmyvep 1
o 1., OH 'H SIMP (500 MI'u, DMSO-
If ds) 8 8.35 (brs, 1H), 7.97 (br
o d,J=8.7 Ty, 1H), 7.63 - 7.50
31 | (m, 2H), 4.87 - 4.70 (m, 3H),

4.05 (s, 3H), 3.83 (br d,
J=5.1 T, 2H), 2.70 - 2.61
(m, 1H), 2.39 - 1.43 (m,
11H), 0.94 (br d, J=5.1 Ty,
3H);
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(18,38)-3-((6-(1-meTn-5-((((4,4,4-
TpUdTOP-2-METHIOYTOKCH)KAPOOHHIT)
amuHo)metnn)-1H-1,2,3-rpuazon-4-
W) THPUANH-3 -WIT)OKCH) LIMKJIOTCKCAH
kapGonoBas kucioTa (Cmech
uactepeomepos npu -CHs)

hLPA, ICso= 102 uM.

/O IMpumep 1
1., OH
Q I
o) LCMS, [M +HJ' =514.1;
L & 'H SMP (400 MI'y, CDCl:)
o 58.07(d,J=8.8 I', 1H),
7.69 (brd,J=8.1 'y, 1H),
32 N, 3 N/[(O F 4.86 -4.77 (m, 1H), 4.60 (s,
N-N_ H /WF 2H), 4.20 (s, 3H), 4.02 - 3.92
F (m, 2H), 2.68 (s, 3H), 2.30 -
(18,3S)-3-((2-metun-6-(1-metun-5- 1.62 (m, 11H), 1.06 (d,
((((4,4.,4-tpudTOp-2-METHAOY TOKCH) J=6.6 I'u, 3H):
kapbonut)amuHo)merun)-1H-1.2,3- hLPA, ICs0= 69 1M
TPHA30.1-4-1T) TUPUINH-3 -HJT)OKCH) LIMKJIO-
rexkcaH-1-kap6oHoBas kucnora  (Cmechb
jauactepeomepos npu -CHs)
33 LCMS, [M + H]" =458.0; IMpumep 3
/O" OH 'H AMP (500MI'u, DMSO-
O n/ de) O 7.81(d,J=8.4Tw,
N e} 1H), 7.58 (br. s., 1H), 7.47
| (d, J=8.5 'y, 1H), 4.81 -
N A 4.67 (m, 3H), 4.03 (s, 3H),
o) 3.94 -3.85 (m, 2H), 2.66 -
N\ /1( 2.56 (m, 1H), 2.47 - 2.37 (m,
‘l\\l—N ” O/\D 4H), 2.03 - 1.41 (m, 14H),
\ hLPA; ICso= 11 utM.
(18,3S)-3-((6-(5-((((unx100yTHI-
METOKCH)KapOOHHIT)aMHHO )METHIT)-1-
merui-1H-1,2 3-tpuazon-4-un)-2-
METHJIMHPHUAHH-3-HT)OKCH)LIMKIOT€KCaH-
1-kapGoHoBas KMCIOTa
34 LCMS, [M - H]" =480.1, IMpumep 3

O,O/,,,l rOH

N o
N~
0]
A
N\\ N/lo
N—N H
\

(18,3S)-3-((6-(5-((((6en3unoxcu)
kapOoHu)amMuHO)MeTH)- | -MeTH-1H-
1,2,3-tpnazon-4-ui)-2-ME THANHUPUANH-3 -
MIT)OKCH)LIMKJIOTeKCaH- | -kapOoHoBas
KHCIIOTa

'H SIMP (500MTI'u, DMSO-
ds) 8 7.81(d, J=8.3 I'y, 1H),
7.68 (br. s., 1H), 7.47 (d,
J=8.4TI'u, 1H), 7.30 (br. s.,
5H), 5.01 (br. s., 2H), 4.82 -
4.70 (m, 3H), 4.03 (br. s.,
3H). 2.61 - 2.55 (m, 1H),
2.41 (s, 3H), 2.02 - 1.45 (m,
8H);

hLPAl IC50: 9 HM«,
OKCTPCHHBIH aHATN3 HA
THCTaMMH i1 Vivo y MbIIICH
CD-1: -96% rucramunna B
03¢ 1 Mr/kr coeAMHEHHs MO
npumepy 34.
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35 LCMS, [M + H|" = 494.0; Tpuvep 2
QI' OH 'H AMP (500 MI'u, DMSO-
[e) n/ de) & 7.86 - 7.69 (m, 1H),
N o} 7.52-7.26 (m, 6H), 5.20 -
| 5.06 (m, 4H), 4.81 - 4.70 (m,
N A 1H), 3.97 (br. s., 3H), 3.32
o (br.s., 3H), 2.66 - 2.59 (m,
NN A 1H), 2.40 (br. 5., 3H), 2.05 -
NN | © 1.41 (m, 8H);
N hLPA, ICs0= 56 uM.
(18,3S)-3-((6-(5-((((6en3mmOKCH)
KapOOHHI)(METHI)aMHHO )METHIT)-1-
mertua-1H-1,2,3-tpuaszon-4-nn)-2-
METHINHPHAMH-3-HIT)OKCH)
LMK/IOrEeKCAHKApOOHOBAsK KHCIIOTA
36 LCMS, [M +H]" =457.9; IMpumep 2
,Oh - 'H SIMP (500 MT', DMSO-
O n/ de) 8 7.84 (d, J=7.9Tw, 1H),
SN o 7.48 (d,J=8.2Ty, 1H), 5.11
(br.s., 2H), 4.81 -4.71 (m,
N A 1H), 3.99 (s, 5H), 2.66 - 2.56
0 (m, 1H), 2.73 (s, 3H), 2.42
N (s, 3H), 2.03 - 1.20 (m,
NN o 12H), 0.93 - 0.80 (m, 3H);
\ hLPA, ICso= 19 uM.
(18,3S)-3-((6-(5-(((6yTokcukapGoHuI)
(metun)amuHo)Mmetnn)-1-metun-1H-1,2.3-
TPHa30a-4-11)-2-METHA-NHPHAUH-3 -
MIT)OKCH)LIMKJIOTEKCaH KapOOHOBas
KHCII0Ta
37 LCMS, [M + H]" =474.0; IMpumep 3
,O,, OH 'H SIMP (500 MI'u, DMSO-
) ]]/ de) 8 7.81 (d, J=8.1 ', 1H),
N o] 7.54 -7.39 (m, 2H), 4.80 -
| 4.65 (m, 3H), 4.09 - 3.90 (m,
AN SH), 2.60 - 2.55 (m, 1H),
o) 2.42 (s, 3H), 2.01 - 1.35 (m,
N N/I( ’\X 10H), 0.83 (br. s., 9H);
NN H 0 hLPA,; ICso= 12 1M
(18,3S)-3-((6-(5-((((3,3-aumeTH-
OyTOKCH)KapOOHHT)aMHHO)
methn)-1-metun-1H-1,2,3-tpuason-
4-111)-2-METHIINTHPUAMH-3-HIT)OKCH)
LIMKJIOreKCAHKApGOHOBAsK KHCIIOTA
38 LCMS, [M + H]* = 486.0; TTpumep 3

O,O,,, J])/OH

'H SIMP (500 MI'y, DMSO-
d) 8 7.82 (d, J=8.4 I', 1H),
755 (br. s., 1H), 7.47 (d,
J=8.6 T, 1H), 4.82 - 4.67
(m, 3H), 4.03 (s, 3H), 3.89
(d, J=4.3 T, 1H), 2.67 -
2.57 (m, 1H), 2.46 - 2.32 (m,
4H), 2.04 - 1.38 (m, 13H),
1.07 (br. s., 3H), 0.96 (br. s.,
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(18,38)-3-((6-(5-(((((3,3-
JMMETHIILMKIOOY THIT)METOKCH )KapOOHHT)
amuno)metn)- 1 -metun-1H-1,2 3-
TpHa3071-4-111)-2-ME THIMHPHANH-3-
MIT)OKCH)LIMKJIOT€KCAHKApOOHOBAst KMCIOTA

3H);
hLPA, ICso= 19 uM.

39 LCMS, [M +H]" =443.1; Tpumep 4
/O" OH 'H SIMP (500 MI'u, DMSO-
o m de) 8 7.79 (br. s., 1H), 7.64
o (d, J=7.3 'y, 2H), 7.03 (d,
J=8.2 T, 2H), 4.71 - 4.63
(m, 1H), 4.41 (d, J=4.6 T,
/IZ 2H), 4.08 - 3.94 (m, SH),
N 2.67-2.56 (m, 1H), 1.94 -
N=N ” O/\/A 1.37 (m, 10H), 0.74 - 0.60
\ (m, 1H), 0.4 - 0.32 (m, 2H),
(%)-tpanc- 3-(4-(5-((((2-umxmonporua- | 0.09 --0.01 (m, 2H);
9TOKCH)KapOOHHIIT)aMHHO) hLPA, ICso= 457 M.
metun)-1-metun-1H-1,2,3-tpuazon-4-um)
(enokeu)mknorekcan- 1 -kapooHoBas
KHCIIOTa
40 LCMS, [M +H]"=465.0; IMpumep 4
/O,, OH 'H SIMP (500 MI'u, DMSO-
0 i de) 38.04 - 7.92 (m, 1H),
(e} 7.65 (brd, J=8.2 I'u, 2H),
7.41-7.29 (m, 5H), 7.03 (br
d, J=7.9 T, 2H), 5.06 (s,
[0} 2H), 4.75 - 4.63 (m, 1H),
NN A 4.46 (brd, J=4.9 [y, 2H),
N-N H O 4.04 (s, 3H), 2.72 - 2.63 (m,
\ 1H), 2.02 - 1.47 (m, 8H);
()-tpanc-3-(4-(5-((((6eHzunokcn) hLPA1 ICso= 664 HM.
KapOOHHT)aMHHO)METH)- 1 -MeTHn-1H-
1,2,3-tpuazon-4-un)peHokcH)
LMKITIOreKcaH- | -kapGoHOBast KHcI0Ta
41 LCMS, [M + H]"=460.2; Mpumep 1

Q OH
o i
o]

N
Nz
by
N
N—N\ N o™\~

(18,38)-3-((6-(5-(((6yToxkcukapboHNT)
amuno)meTn)- 1 -metnin-1H-1,2 3-
TPHA30/1-4-11)-2-3THINHPUANUH-3-HT) OKCH)

LMKJIOreKcaH- | -kapGoHOBast KHCI0Ta

'H IMP (500 MI'y, DMSO-
ds) 87.82 (brd, J=8.5Tn,
1H), 7.45 (brd, J=8.9 I'y,
2H), 4.75 (br s, 3H), 4.02 (s,
3H), 3.91 (brs, 1H), 3.64 (br
d,J=159Tu, 2H), 2.81 (q,
J=7.3 T, 2H), 2.04 - 1.97
(m, 1H), 1.84 (brd,J=12.8
I'y, 1H), 1.81 - 1.73 (m, 2H),
1.63 - 1.50 (m, 3H), 1.45 (br
s, 3H), 1.28 - 1.18 (m, 6H),
0.81 (brs, 3H); hLPA; ICso
=8 M.
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42 LCMS, [M +H]" =446.2; MMpumep 1
Q OH 'H AMP (500 MI'y, DMSO-
0 i de) 57.80 (brd, J=8.2 T'y,
N o} 1H), 7.44 (br d, J=8.5 ',
| 1H), 4.73 (br d, J=18.6 T,
N A 2H), 4.02 (s, 2H), 3.96 - 3.75
(o} (m, 10H), 2.80 (q,J=7.3 T'y,
NN A 1H), 1.99 (br d, /=162 T,
N—N\ H O\~ 1H), 1.83 (brd, J=12.2 T'y,
1H), 1.80 - 1.70 (m, 1H),
(18,3S)-3-((2-atrn-6-(1 -meTrn-5- 1.62 - 1.50 (m, 2H), 1.46 (br
(((miponokcukapGorum)amuHo)MeTH)-1H- s, 2H), 1.26 - 1.15 (m, 3H),
1,2,3-tpnazon-4-u1)nupuanH-3-11) 0.78 (brs, 2H): :
OKCH)LIMKJIOreKcaH- | -kapGoHOBast KHCI0Ta hLPA, ICso = 788 5M
43 LCMS, [M + H]" =494 4, Tpumep 1
/Ow OH 'H SIMP (500 MI'u, DMSO-
o g ds) 57.82 (brd, J=8.2 T,
N o] 1H), 7.46 (brd, J=8.5 I'y,
[ 1H), 7.34 - 7.27 (m, 5H),
N F# 5.00 (brs, 2H), 4.81 (brs,
(o} 2H), 4.76 (br s, 1H), 4.02 (br
NN A s, 3H), 3.56 (brs, 1H), 2.80
N-N H O (brd,J=7.3 Ty, 2H), 2.63 -
\ 2.57 (m, 1H), 2.05 - 1.98 (m,
(18,38)-3-((6-(5-((((6en3nmnokcn) 1H), 1.85 (brd, /=12.8 ',
kapOoHHI)aMUHO )MeTHI)- 1 -MeTnn-1H- 1H), 1.81 - 1.74 (m, 2H),
1,2,3-tprazon-4-11)-2 -3 THANHPUANH-3- 1.63 - 1.52 (m, 3H), 1.48 (br
MIJT)OKCH)LIUKJIOreKcaH- | -kapGoHoBas d,J=7.6 Ty, 1H), 1.21 (brt,
KHCJI0Ta J=12Twy, 3H);
hLPA, ICs= 8 HM.
44 LCMS, [M + H]" =472.1, Mpumep 1
,O.,, OH 'H SIMP (500 MI'u, DMSO-
o T de) 783 (brd, J=8.5 I',
X o] 1H), 7.48 (d, J=8.9 [y, 1H),
| 4.94 (brs, 1H), 4.77 (brs,
NF 3H), 4.04 (s, 3H), 2.91 - 2.73
o) (m, 2H), 2.61 (brt,J=10.5
NN A /O T, 1H), 2.08 - 1.95 (m, 1H),
N-N H ©O 1.86 (brd,J=12.2 Ty, 1H),
1.83 - 1.71 (m, 3H), 1.62 (br
(18,38)-34((6-(5- d, J=9.5 I'y, 3H), 1.55 (brs,
((((UMKJIOTIEHTHIIOKCH)KAPOOHHMT)aMHHO) - 3H), 1.51 (brs, 4H), 1.25 (br
metun)-1-metun-1H-1,2,3-rpunazon-4-un)- t,J=7.3 T'y, 4H); :
2-3THINHPHAMH-3-HIT)OKCH ) LIUKIO- hLPA, ICsQ =37uM
rekcaH-1-kap6oHoBas kuciaoTa ’ '
45 LCMS, [M +H|" =4744; | Mpuwep 1
Q OH 'H AMP (500 MI'uy, DMSO-
o i de) 57.84 (brd, J=8.2 Ty,
N o] 1H), 7.49 (brd, J=8.2 T'n,
| 2H), 4.77 (br s, 3H), 4.04 (s,
N~ 3H), 3.65 (br s, 2H), 2.90 -
(o] 2.71 (m, 2H), 2.60 (brs,
N N N’Z( 1H), 2.01 (brd, J=11.9 I'u,
N—N H O/\7L 1H), 1.90 (s, 1H), 1.87 - 1.72
\ (m, 3H), 1.67 - 1.53 (m, 3H),
(18,3S)-3-((2-3T1n-6-(1-metun-5- 1.50 (brs, 1H), 1.25 (brt,
((((HeOonEeHTHIOKCH)KAPOOHMIT)aAMHHO)- J=7.5 Ty, 3H), 0.83 (brs,
metun)-1H-1,2 3-tpuazon-4-un)mupuaus- | 9H);
3-H1T)OKCH) LIMKIIOreKCaH- | -kapOoHOBast hLPA,; ICso = 94 uM.
KHCIIOTa
46 LCMS, [M +H]"=460.2; Mpumep 1
,O OH 'H SIMP (500 MI'y, DMSO-
0 '|]/ ds) 6 7.84 (brs, 1H), 7.49 (br
N o] d, J=8.5T'u, 1H), 4.78 (brs,
[ 3H), 4.04 (s, 3H), 3.73 (br d,
NF J=6.1 T, 1H), 2.83 (brd,
o] J=7.3Twu, 2H), 2.61 (brt,
NN A J=10.4 T, 1H), 2.09 - 1.97
N—N H O/Y (m, 1H), 1.86 (brd, J=12.5
T, 1H), 1.83 - 1.72 (m, 3H),
(18,38)-3-((2-3rn-6-(5-(((306yTOKCH - | 1.66 - 1.46 (m, 5H), 1.25 (br
kapOoHuI)amMuHO)MeTHI)- 1 -MeTun-1H- t,J=7.2 T'y, 4H), 0.83 (brd,
1,2,3-tprazon-4-un)nHpHAHH-3-111) J=58T'u, 6H); hLPA, ICso
OKCH)LIMKJIOreKcaH- | -kapboHoBas kucnora | = 120 HM.

B tabn. 2 npeacraBieHbl COEAMHEHUS MO TOMOJIHUTENBHBIM NPUMEPaM, KOTOPbIE CHHTE3UPOBAIH C TIOMO-
HIBIO MIPOMEKYTOYHBIX COCAMHEHHUH, OMTUCAHHBIX Jlaniee.
[TpomexxyTouHoe coenunenue 2. 4-Hurpodenwn (( 1-mpommIHKIOnpOnuiI)METHI)KapOoHaT

0__0
oy
O,N ©

IIpomexxyrouHoe coequnuenue 2A. Tper-bytun 1-nponuinukionponas-1-kapOokcuiaT
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XOTXA
o

K pactsopy LDA B THF (40 ma 0,8M pactBopa; 33,2 mmons) npu -78°C mo kamisiM B TedeHue 10 MuH
JOOABIISLIN TPET-OyTHII LUKJIoNponaH kapookcunat (3,78 r, 26,6 mmons). PactBop nepemernBanu npu -78°C B
Te4eHHe 2 4, MOCJIe Yero 1o KamisaM no6asnsuiu 1-6pommponas (4,84 mi, 53,2 MMoup) B TeueHne 20 MUH NpH
-78°C. PeakmOHHOW CMECH NaBaJld MEJICHHO HAarpeThes 10 KOMHATHOW TEMIEpaTyphl U MEePEeMELIHBAIH B Te-
YeHHe HOYM MPH KOMHATHOM TeMIleparype, 3aTeM racujM HachlllleHHbIM BOAHBIM pacTBopoMm NH,Cl u skctpa-
rupoBaiit EtOAc (2 paza). O0beIMHEHHBIE OPTaHHYECKHE IKCTPAKTHI MPOMBIBATIM paccosioM, cyuiad (MgSOy)
¥ KOHIIGHTPHUPOBAIH B BakyyMme. OCTaTOK NeperoHsuiu npu noxmwxkeHHoMm nasineHuu (20 Topp, BP = 95°C), no-
Jy4as yKa3aHHOE B 3arojloBke coequHeHue (2,99 r, Beixoa 61%) B Buge Macia.

'H SIMP (500 MI'u, CDCl3) & 1.48 (m, 4H), 1.45 (s, 9H), 1.12 (m, 2H), 0.92 (m, 3H), 0.61 (m, 2H).

[Ipomexyrounoe coeaunenue 2B. (1-IIponuILUKIONPONHII)METaHOMT

HO

K pactBopy npomexyrounoro coeguHeHus 2A (250 mr, 1,36 mmons) B Et,O (5 M) goGasmsim LiAlH,
(103 mr, 2,71 MMOIB) HOPUUAMH NIPH KOMHATHOH TeMIepaType; peakKIMOHHYIO CMECh IIEPEMEILIHBAII B TCUCHHE
HOYM IpH KOMHATHOH TeMniepaType. CMech nocienoBartesnbHO obpadarsiBamu Bojo# (0,1 M), 15% Boan. NaOH
(0,1 mn) u Bomo#t (0,3 M), 3aTeM NepeMeUIMBAIM IPYM KOMHATHOW TeMIepaType B TedeHHe 1 4, cyumiau
(MgS0O,4) 1 KOHLEHTpUpOBaTM B BakyyMe. OCTaTOK MEPEroHsUIM MPH MOHMXEHHOM IaBJIEHUH C MOJyYEHHEM
CJIerKa 3arps3HEHHOTO yKa3aHHOTO B 3arojloBke coequHeHus (186 Mr) B Buzae macna.

'H SIMP (500 MI'u, CDCl5) & 3.44 (br s, 2H), 1.48-1.36 (m, 4H), 0.93 (t, J=7.0 T'u;, 3H), 0.44-0.27 (m, 4H).

IIpomexxyTouHOE coenuHeHue 2.

K pactBopy nmpomexxytouHoro coeaunenus 2B (155 mr, 1,36 mmons) B CH,Cl, (10 Mi1) mpu KOMHaTHOM
temreparype apob6aemsiii nupuaud (0,44 wma, 5,43 mmonbs) W 4-Hutpodenun xnopdpopmuar (410 wmr,
2,04 mmous). [Tocne nepememinBaHus B T€YEHHE 2 4 MPU KOMHATHOH TeMIIepaType peakHOHHYIO CMeCh KOH-
LIEHTPUPOBAIIM B BaKyyMe M OCTaTok mojseprand xpomarorpaduu (SiO,; HenpepbiBHBIH rpagueHT 0-25%
EtOAc B rekcanax), Iojydasi yka3aHHOE B 3arojIOBKE NPOMEXYTO4YHOe coenuHeHue 2 (226 mr, Beixox 60%) B
BUZE OEJIOro TBEpPAOro BEIECTBA.

'H SIMP (500 MI'u, CDCl3) & 8.31 (d, J=9.1 ', 2H), 7.42 (d, J=9.1 T'n, 2H), 4.15 (s, 2H), 1.45 (m, 4H),
0.96 (t, J=7.0 I'u, 3H), 0.58 (m, 2H), 0.51 (m, 2H).

Crenyroimue NpoMeXyTOYHbIE COEMHEHHS TTOJIyYalli C UCIIOJb30BaHHEM TaKOH e I10CIIeI0BaTeIbHOCTH
CUHTE3a, KaK Ul MPOMEXYTOYHOIO COEAMHEHHMs 2, HayMHas ¢ TpeT-OyTHJ LMKIONpONaHKapOOKCHIaTa WIIH
TpeT-OyTUi MUKI00yTaHKapOOKCHIaTa, U 3aTeM IOABEPTald aJKMJIMPOBAHHIO COOTBETCTBYIOLIMM aTKHIIHOIU-
JIOM HMJTH aJIKHJIOPOMUJIOM.

[TpomexyTrounoe coeaunenue 3. (1-MeTwinukmonponui)MeTH1 (4-HUTpodeHu)kapOooHaT

(ONge}
X
O

'H SIMP (400 MI'u, CDCl;) & 8.28 (d, J=9.2 T'u, 2H), 7.40 (d, J=9.2 I'u, 2H), 4.10 (s, 2H), 1.22 (s, 3H),
0.60 (m, 2H), 0.47 (m, 2H).
[Ipomexxyrounoe coenunenue 4. (1-DTunuukaonponuia)MeTui (4-HutpodeHun)kapooHaT

'
N QOIO

'H SIMP (400 MI'u, CDCl;) & 8.28 (d, J=9.2 I', 2H), 7.39 (d, J=9.2 I'u, 2H), 4.14 (s, 2H), 1.48 (q,
J=7.3T'u, 2H), 0.98 (t, J=7.4 ', 3H), 0.54 (m, 4H).
[Ipomexxyrounoe coequnenue 5. (1-Ormnukno0yTun)MeTii(4-HuTpodeHnT)kapooHat

ol ¥

2
'H SIMP (500 MI'ti, CDCl3) & 8.31 (d, J=9.4 I'ui, 2H), 7.42 (d, J=9.4 I'u;, 2H), 4.27 (s, 2H), 1.99-1.83 (m,
6H), 1.63 (q, J=7.4 T'u, 2H), 0.90 (t, J=7.4 'y, 3H).
IIpomexyrounoe coeaunenue 6. 4-Hurpodenun((1-nponuinunukio0yTHII)MEeTHI)KapOOHAT

_ /©/O\[O]/O

2
'H SIMP (500 MI'y, CDCl5) & 8.31 (d, J=9.4 T'u, 2H), 7.42 (d, J=9.4 I'u, 2H), 4.26 (s, 2H), 1.99-1.85 (m,
6H), 1.56 (m, 2H), 1.32 (m, 2H), 0.97 (t, J=7.3 T'u, 3H).
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Tabnuua 2
Ip. CrpyKTypa u Hassanue AHaTUTHYECKHE U MeTox
Ne L OHOIOrHYECKHE JAHHBIC
47 LCMS, [M + H]" = 462; pumep
,O OH IH SIMP (500 MI',, DMSO-ds) 2
0 I]/ 88.36(d, J=2.4 T'u, 1H), 7.98
N o (d, J=8.5 I'u, 1H), 7.55 (m, 2H),
| 5.22-5.02 (m, 1H), 4.81 -4.76
N # (m, 1H), 4.73 (m, 2H), 4.06 (s,
0 3H), 3.94 (m, 2H), 2.68 (m,
NS J\ 1H), 2.44 (m, 1H), 2.30 - 2.05
- N O/n (m. 4H), 2.03 - 1.93 (m, 1H),
\ F 1.89-1.73 (m, 3H), 1.72 - 1.43
(18,38)-3-((6-(5-(((((3- (m, 4H); hLPA, ICs, = 854 yM.
(HTOPLIMKIOOY THIT)METOKCH)KAPOOHHIT)aMHHO)
merun)-1-merun-1H-1,2,3-tpuazon-4-
WIT)[THPHAMH-3-H11)OKCH) LIMK/IOTEKCaH- 1 -
KapOOHOBAsi KHCIOTA (CMECH LIMC/TPAHC
H30MEPOB)
48 LCMS, [M + H]" =476, [pumep
O’O"” OH 'H SIMP (500 MI'u, DMSO- 1
I de) 5782 (brd, J=8.5 ',
N o 1H), 7.63 (br s, 1H), 7.47 (br
| d, J=8.7T'u, 1H), 5.19 - 5.00
N # (m, 1H), 4.82 - 4.70 (m, 3H),
0 4.04 (s, 2H), 3.96 - 3.87 (m,
N’ N N)J\O 2H), 2.61 (m, 1H), 2.44 (m,
N-N H /\Q\ 4H), 2.28 - 2.04 (m, 4H), 2.98
N\ F (m, 1H), 1.88 - 1.71 (m, 3H),
(18,3S)-3-((6-(5-(((((3- 1.70 - 1.42 (m, 4H); hLPA,
(TOPUMKIO0Y THI)METOKCH)KApOOHHT) ICso = 48 uM.
amuHo)meTnn)- 1 -metun-1H-1,2,3-tpnason-4-
WIT)-2-METHIIMHPHAUH-3 -
HIT)OKCH)LIMKJIOTeKCaH- 1 -kapOoHOBast KUC10Ta
(cmech uuc/TpaHe u3omMepos Grop-
LHKI06yTaHa)
49 LCMS, [M + H]* =462, [pumep
O,O.,,, OH 'H SIMP (500 My, DMSO- !
T de) 57.82 (brd, J=8.9 ',
AN 0 1H), 7.78 (br s, 1H), 7.48 (br
o _ d,J=8.5 I'y, 1H), 4.74 (m,
o 3H), 4.32 - 4.19 (m, 2H), 4.05
(s, 3H), 2.62 (m, 1H), 2.44 (s,
N N NJ\o’ KF 3H), 2.02 - 1.92 (m, 1H), 1.90
N-N_ H - 1.72 (m, 4H), 1.68 - 1.44 (m,
~ 4H), 1.07 - 0.96 (m, 2H), 0.80
(18.3S)-3-((6-(5-(((((1-propumk0- -0.72 (m, 2H);
TIPOIHIT)METOKCH )KapOOHMIT)aMUHO)METI) - | - )
metun-1H-1,2,3-rpuazon-4-un)-2- hLPA, IC5o = 602 1M.
METHIMHPUAHH-3 -HIT)OKCH)LIMKIOreKCaH-1 -
KapOOHOBast KUCIOTa
50 LCMS, [M +H]" =472, Tpumep
O’O"" OH 'H SIMP (500 MI'u, DMSO- 3
I de) 5 8.34 (d, J=2.4 T, 1H),
X o 7.98 (d,J=8.8 I'y, 1H), 7.52
N (dd,J=8.7,2.7 T, 1H), 7.33
o (brs, 1H), 4.77 (m, 1H), 4.72
N )J\ (m, 2H), 4.06 (s, 3H), 3.79 (s,
N, N O/X\/ 2H), 2.72 - 2.64 (m, 1H), 2.02
N-N_ H -1.93 (m, 1H), 1.91 - 1.71 (m,

(18,3S)-3-((6~(1-meTun-5-(((((1-
MPOMUILIMKIONPOIHI)METOKCH)KapOOHHIT)-
amuHo)metnn)-1H-1,2 3-tpuazon-4-
WJT)THPUAHH-3 -HJT)OKCH) IMKJIOreKcaH- 1 -
KapOOHOBasi KHCIIOTA

4H), 1.67 (m, 2H), 1.60 - 1.49
(m, 2H), 1.32 - 1.17 (m, 4H),
0.79 (t,J=7.1 'y, 3H), 0.36
(brs, 2H), 0.27 (br s, 2H);

hLPA, ICs, = 28 uM.
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51 LCMS, [M + HJ" =258; Mpumep
o’O“" OH 'H SIMP (500 M, DMSO- 3
i ds) 68.35 (d, J=2.4 T'u, 1H),
N 0 7.97 (d, J=8.9 Ty, 1H), 7.53
N (dd, J=8.7, 2.6 T, 1H), 7.48
o (brs, 1H), 4.77 (m, 1H), 4.74
N L -4.70 (m, 2H), 4.06 (s, 3H),
N, N O/X\ 3.82 -3.53 (m, 2H), 2.69 -
N-N H 2.63 (m, 1H), 2.00 - 1.94 (m,
1H), 1.91 - 1.73 (m, 4H), 1.71
(18,3S)-3-((6-(5-(((((1->THALHKIO- -1.59 (m, 2H), 1.58 - 1.46 (m,
MPOTIHII)METOKCH)KapOOHHT)aMUHO)METH)- 1 - 2H), 1.30 - 1.22 (m, 2H), 0.86
meTun-1H-1,2 3-tpuason-4-nmymupuaun-3- | 77 (m, 3H), 0.36 (br é,
HJT)OKCH)LIMKIIOreKCaH- | -kapOOHOBast KUCI0Ta 2H), 0.28 (br s, 2H);
hLPA, ICs, = 62 HM.
52 LCMS, [M + HJ" = 444; Mpumep
O,O,,,, oH 'H SIMP (500 MI'n, DMSO- 3
T de) 58.37(d, J=2.1 T, 1H),
X o 7.99 (d, J=8.9 T, 1H), 7.54
N' P (dd, J=8.9,2.7 Ty, 1H), 7.52
o (brs, 1H), 4.78 (m, 1H), 4.76
A e -4.72 (m, 2H), 4.07 (s, 3H),
N, N O/X 3.79 -3.60 (m, 2H), 2.71 -
N-N.  H 2.63 (m, 1H), 2.04 - 1.91 (m,
i 1H), 1.89 - 1.74 (m, 4H), 1.71
(18,38)-3-((6-(1-mena-5-((((1- -1.63 (m, 2H), 1.59 - 1.52 (m,
METHILMKIONPOIHI)METOKCH)KapOOHHT)- 2H), 1.03 (brs, 3H), 0.41 (br
amuHo)meta)-1H-1,2,3-tpuason-4- s, 21;{)‘ 0.28 (bx; s, 2H);
HUT)THPUANH-3-H1T)OKCH) LIMKTOreKCaH- 1 - :
KapbOHOBas KUCI0TA hLPA, ICso =81 M.
53 LCMS, [M + H]" =462, Mpumep

,, ~OH
g
7 °
N~
o
N N NJ\O/\/\O/
N—N\ H

(18,3S)-3-((6-(5-((((3-meToxCH-
MPOTIOKCH)KapOOHMT)aMHHO )METHIT)- | -MeTHII-
1H-1,2,3-tpna3zon-4-mm)-2-Me THAMHPHAHH-3-
HIT)OKCH)LIMKJIOreKCaH- | -kapOOHOBast KHCI0Ta

IH SIMP (500 MT'e;, DMSO-ds)
§7.83 (brd, J=8.5 I'y, 1H),
7.54 (br's, 1H), 7.48 (d, J=8.9
I, 1H), 4.82 -4.71 (m, 3H),
4.05 (s, 3H), 4.01 - 3.95 (m,
2H), 3.95 - 3.85 (m, 2H), 3.18
(brs, 3H), 2.69 - 2.58 (m, 1H),
2.44 (s, 3H), 2.05 - 1.97 (m,
1H), 1.91 - 1.45 (m, 9H);

hLPA, ICs, = 342 uM.

1
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54 LCMS, [M + H]" =500, [pumep
,O OH 'H SIMP (500 MT'ey, DMSO- 1
0 T de) 57.83 (brd, J=8.5 'y,
N o 1H), 7.63 (brs, 1H), 7.48 (d,
| J=8.9 T, 1H), 4.82 - 4.67 (m,
N# 3H), 4.04 (s, 3H), 3.94 - 3.82
o] (m, 2H), 2.67 - 2.57 (m, 1H),
NG PN 2.44 (s, 3H), 2.05 - 1.97 (m,
NN N O/ZS\/ 1H), 1.92 - 1.42 (m, 14H),
\ 1.40 - 1.28 (m, 2H), 1.23 -
(18.38)-3-((2-meun-6-(1-metun-5-(((((1- | 1.07 (m, 2H), 0.87 - 0.75 (m,
NPONHILHKIO0Y THI) METOKCH) 3H);
kap6onun)amuHo)meTHm)-1H-1,2,3-tpnason- | hLPA, ICs, = 58 uM.
4-11) MIUPHANH-3-HIT)OKCH) LMK TOreKCaH- 1 -
KapOOHOBAst KMCIOTA
55 LCMS, [M + H]" =450, [pumep
O,O.,,, OH IH SIMP (500 MI'y, DMSO- !
i ds) 57.82 (d, J=8.5 I'u, 1H),
A o 7.58 (brs, 1H), 7.47 (d, J=8.5
N' P I, 1H), 4.81 - 4.68 (m, 3H),
o 4.54 -4.36 (m, 2H), 4.04 (s,
N )J\ 4H), 2.63 - 2.56 (m, 1H), 2.43
N, N YO NE (s, 3H), 2.01 - 1.89 (m, 2H),
N-N_ H 1.86 - 1.74 (m, 4H), 1.64 -
~ 1.43 (m, 4H);
(18,38)-3-((6-(5-(((3-
¢ropnponokcu)kapOoHHIT)aMHHO )METHIT)-1 - hLPA, ICso = 411 sM.
metun-1H-1,2,3-rpuazon-4-um)-2-
METHIMHPUANH-3-HT)OKCH)IHKIOTeKCaH-1 -
kapOOHOBas KHCI0TA
56 LCMS, [M + H]" =462, Mpumep

Q.

OH
0 T
7 °
N~
o
N, N N J 0/\/0\/
NN H

(18,38)-3-((6-(5-((((2->TOKCHITOKCH)
kapOoHuT)amMuHo)MeTH)-1-MmeTna-1H-1,2,3-
TPHA30.1-4-11)-2-METHII- MTHPHAHH-3-
MIT)OKCH)LIMK/IOreKcaH- | -kapOoHOBast KHCIoTa

'H SIMP (500 My, DMSO-
de) 57.82 (d, J=8.9 I'y, 1H),
7.61 (brs, IH), 7.47 (d, J=8.5
T, 1H), 4.77 (m, 1H), 4.74
(brd, J=5.5 Ty, 2H), 4.08 -
3.99 (m, 5H), 3.52 - 3.33 (m,
2H), 2.66 - 2.57 (m, 1H), 2.44
(s, 3H), 2.05 - 1.97 (m, 1H),
1.94 - 1.71 (m, 4H), 1.68 -
1.39 (m, 4H), 1.04 (t, J=7.0
Iy, 3H);

hLPA, ICs, = 885 uM.

1
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57 LCMS, [M + H]" = 486; [pumep
-, OH 'H AMP (500 MI'u, DMSO- !
o i de) 57.82 (d,J=8.5 T', 1H),
N o 7.62 (brs, 1H), 7.47 (d, J/=8.5
| I'y, 1H), 4.80 - 4.70 (m, 3H),
N# 4.04 (s, 3H), 3.93 - 3.48 (m,
o 2H), 2.66 - 2.57 (m, 1H), 2.43
N; N NJ\O (s, 3H), 2.05 - 1.95 (m, 1H),
N—-N H /25\ 1.92 -1.33 (m, 15H). 0.77 -
\ 0.66 (m, 3H);
(18,38)-3-((6-(5-(((((1->Tmmumarcsio- hLPA, ICs, = 68 HM.
Oy THII)METOKCH)KapOOHHT)aMHHO)METHIT)- | -
metua-1H-1,2.3-rpuazon-4-un)-2-
METHIMHPHAMH-3-HT)OKCH)LIMKIOreKCaH- 1 -
KapOOHOBast KHCII0TA
58 LCMS, [M +H]" =472, [pumep
,O OH 'H SIMP (500 MI'e,, DMSO- 1
Q T de) 5782 (brd, J=8.5 ',
B 0 1H), 7.59 (br s, 1H), 7.48 (br
N d,J=8.5 Ty, 1H), 4.79 (m,
o 1H), 4.76 - 4.72 (m, 2H), 4.05
N )J\ (s, 3H), 3.86 - 3.50 (m, 2H),
N N O/X\ 3.30-3.10 (m, 1H), 2.70 -
N—N\ H 2.59 (m, 1H), 2.45 (brs, 3H),
1.97 - 1.75 (m, 5H), 1.69 -
(18,3S)-3-((6-(5-(((((1 -arrnuuk0- 1.55 (m. 3H), 1.34 - 1.21 (m,
MPOMMI)METOKCH)KapOOHHT)aMUHO)METH)- | - 2H), 0.85 - 0.79 (m, 3H), 0.41
meria-1H-1,2.3-rpuason-4-un)-2- -0.34 (m, 2H), 0.31 - 0.26 (m,
METHIMHPHAMH-3-HT)OKCH)LIMKIOreKCaH- 1- 2H): :
KapOOHOBast KHCI0TA
hLPA, ICs, = 38 M.
59 LCMS, [M + H]" =458, [pumep

S
N~
X
A
N\

(18,3S)-3-((2-metnn-6-(1-metra-5-(((((1-
METHJILHKJIOMPOHI)METOKCH)
kapOonmt)amuHo)metun)-1H-1,2,3-tpuazon-
4-11)IUPHAMH-3-1T)OKCH)LINKJIOTeKCaH- 1 -
KapOOHOBasH KHCJI0Ta

'H SMP (500 MI'y, DMSO-ds)
57.83 -7.78 (m, 1H), 7.60 (br
s, 1H), 7.47 (br d, J=7.6 T,
1H), 4.78 (m, 1H), 4.72 (brs,
2H), 4.04 (s, 3H), 3.77 - 3.55
(m, 2H), 3.31 - 3.13 (m, 1H),
2.73 -2.59 (m, 1H), 2.46 (brs,
3H), 1.93 - 1.50 (m, 8H), 1.00
(m, 3H), 0.42 - 0.35 (m, 2H),
0.31-0.23 (m, 2H); hLPA,
ICso = 48 HM.

1
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60 /O LCMS, [M+H]* = 486; HP“I"GP
o "/,n/OH 'H SIMP (500 MT'y, DMSO-ds)
o) 37.82 (brd, J=7.7 'y, 1H),
7 7.61 (brs, 1H), 7.48 (brd,
N~ J=8.0 I'u, 1H), 4.79 (m, 1H),
o 4.73 (m, 2H), 4.04 (s, 3H), 3.82
N L -3.71 (m, 2H), 2.69 - 2.57 (m,
IV ey 1H), 2.45 (br s, 3H), 2.09 - 1.41
\ (m, 8H), 1.33 - 1.14 (m, 4H),
(18.38)-3-((2-metua-6-(1-setmn-5-(((((1- | 078 (m. 3H), 0.36 (brs, 2H),
MPOMUIHK TOTPOIH)METOKCH) 027 (br s, 2H);
kapbonut)amuHo)metn)-1H-1,2,3-tpuazon- | hLPA, ICsy = 12 HM.
4-un)MUpUANH-3-HIT)OKCH)LIMK/IOTEKCaH- 1 -
KapOOHOBAsK KMCIIOTA
61 [M +H]" =481, [pumep
o e 'H SIMP (500 MI'e, CDCl5) d 1
r 8.81 (s, 1H), 7.45 - 7.31 (m,
N)\/ OH SH), 5.54 (br. s., 1H), 5.11 s,
N 2H), 4.66 (s, 2H), 4.25 (s, 3H),
2.85(tt,J=11.3,3.5 'y, 1H),
\ o 254 (s, 3H), 2.31 (d, J=14.0 Ty,
N, N/lko 1H), 2,14 - 1.96 (m, 2H), 193 -
NN OH 1.55 (m, 5H)
(18.,38)-3((5-(5- DKCTPeHHBII aHaIM3 HA
((((6eH3MMOKCH)KAPOOHMT)aMHHO)METHT)-1 - | THCTAMHH IN VIVO'y MBIIICH
setun-1H-1,2,3-rpuason-4-u)-3- CD-1: -63% rucramuna B 103¢
METHATHMPA3HH-2-HT)OKCH) MK OTekean-1- | | MI/KF COeaHHeHHs no
KapOOHOBas KHCIOT npuviepy 61.
62 ,O [M+HJ' =480.2; Tpiniep
o rOH 'H SIMP (400 MI'w, CDCL5) 3 !
(ID 8.07 (d,J=8.6 T'u, 1H), 7.71 (br
I N d, J=8.8 I'u, 1H), 7.12 (d, J/=8.1
ZN I'u, 2H), 6.94 (d, J=8.6 I'u,
o 2H), 4.79 (brs, 1H), 4.69 (s,
NN e /@/ 2H), 4.22 (s, 3H), 2.92 - 2.83
Nen NTo (m, 1H), 2.63 (s. 3H), 2.32 (s,

N 3H), 2.15 - 1.59 (m, 9H);
(18,3S)-3-((2-meTun-6-(1-metun-5-((((p- hLPA, ICs, = 148 uM.
TOMHIOKCH)KapOOHHT)amMuHo )MeTH)- 1 H-

1,2,3-Tpua3on-4-un)MHpUINH-3-
MJT)OKCH)LIMKJIOTeKcaH- | -kapGoHOoBast
KHC0Ta
63 /O [M +H]" =496.2; [pumep
o " IH SIMP (400 MI'w, CDCL5) 1
o} 8.06 (d,J=8.6 I'u, 1H), 7.61 (br
N d,J=9.2 I'u, 1H), 6.98 (d, J=9.2
I
2N T, 2H), 6.89 - 6.81 (m, 2H),
0 479 (br s, 1H), 4.69 (s, 2H),
o) > s 5 B
NS NJ(O/O’ N 422 (s, 3H), 3.78 (s, 3H), 2.62
N-N_ H (s, 3H), 2.12 - 2.04 (m, 2H),
(18.38)-3((6-(5-((((4-peToKCH- 200-1.58 (m, 8H); hLPA,
(eHokcH)kapOOHHIT)aMHHO ) METHIT)-1 - ICsy = 792 M.
metua-1H-1,2,3-rpuason-4-nn)-2-
METHINHPHANH-3-HT)OKCH ) IMKIOreKCaH-1 -
KapBOHOBAs KHCIOTA

[Mpumep  64.  (1S,3S5)-3-((6-(5-((Tper-ByTrokcuxap6onun)amuno)-1-metui-1H-1,2,3-tpuazon-4-un)-2-
METHIITHPHINH-3-1JT)OKCH ) LUKJIOreKCaH- | -kapOOHOBAast KHCIIOTA

N

N
N o
NN 2/7&

64A. Metun (1S,3S)-3-((6-(5-¢popmun-1-merun-1H-1,2,3-tpuazon-4-mi)-2-MeTHIMUPUINH-3 -HIT)OKCH)-

I_lI/IKJIOFCKcaH-l -Kap601<cm1aT
OQ""?O
(%N

X
N

o)

o}
7
OH

/

\Y

z

N X ~CHO

N—N
\

K nepememmuBaemomy pactBopy meTtun (1S,3S)-3-((6-(5-(ruapoxcumernn)-1-metun-1H-1,2,3-tpuazon-4-
WIT)-2-METHUIIITUPUINH-3-HIT)OKCH ) IIUKJIOTeKCaH- 1 -kapOokcuiaTta (CHHTE3MPOBAaHHOTO AHAJOTMYHO COOTBETCT-
BYIOIIEMY CJIOKHOMY H30TpomuiioBoMy 3¢upy no npumepy 1E; 3,28 r, 9,10 mmoib) B CH,Cl, (45,5 M) nobas-
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nsum NaHCO; (3,82 1, 45,5 mMouts) u nepuoaunan Jlecc-Maptuna (4,63 1, 10,9 MMOJIB), U pEaKI[HOHHYIO CMECh
nepeMelInBali NP KOMHATHOH Temreparype B TeueHue | 4. benoe TBepoe BeecTBO OT(GMIBTPOBBIBAIH Ue-
pe3 Celite® u npombiBamu EtOAc. O0beuHEHHBIE (GHIBTPATHI POMBIBAIA HACBHIIIICHHBIM BOJHBIM PacTBOPOM
NaHCOs, Bonoii, pacconom, cymrmin (Na,SO4) U KOHIEHTPUPOBAIH B BakyyMe. HeouumieHHbIH MPOayKT MOJ-
Bepraiu xpomatorpapun (120 r kononka Redisep® SiO,; nzokparuueckoe amonposanue 60% EtOAc B rekca-
HE) C TMOJy4YEHHEM YKa3aHHOTO B 3arojOBKE COCAMHEHHS B BHJEC MPO3pAavyHOro OECHBETHOTO Macia
(3,10, 95%).

LC-MS [M+H]" =359.1.

'H SAMP (500 MI', CDCl3) & 10.96 (s, 1H), 8.09 (d, J=8.5 Ty, 1H), 7.24 (d, J=8.5 I'u, 1H), 4.77-4.72 (m,
1H), 4.36 (s, 3H), 3.70 (s, 3H), 2.87-2.80 (m, 1H), 2.51 (s, 3H), 2.20-2.08 (m, 1H), 2.02-1.91 (m, 3H), 1.80-1.59
(m, 4H).

64B. 4-(5-(((1S,3S)-3-(MeTokcnkapOOHMIT) IUKIOT €KCHIT )OKCH )-0-MEe THIIITUPH M H-2-111)- | -meTnin-1 H-
1,2,3-Tpuazon-5-kapOoHOBas KHCIOTa

~N

N
W
N—N

\

OH

K cmecu coenunenus mo npumepy 64A (260 mr, 0,725 mmoine), NaH,PO, (435 mr, 3,63 MMoJIb), 2-METHII-
2-6yrena (0,617 ma 2,0 M pactBopa B THF; 5,80 Mmmouts), Boasr (0,2 mit) u t-BuOH (2 mur) npu KOMHaTHOH TeM-
nepatype no6asnsian NaClO, (131 mr, 1,45 mmons). PeakunonHyro cMeck epeMenBaiIy IpH KOMHATHOH TeM-
nepaType B T€UeHHE 3 4, 3aTeM BBUIMBAIM B paccoi u 3kcrparuposann EtOAc (3 pasa). O6beanHEHHbBIE Opra-
HUYeckue 3KCTpakThl cymian (Na,SO,) 1 KOHLEHTPUPOBAIM B BaKyyMe, MoJIydasi yKa3aHHOE B 3aroJIOBKE CO-
efiMHeHne. HeounIeHHy10 KHCIOTY HCIOIBb30BAH B CIEIYIOMIEH peakiMy 6e3 JOMOIHUTENEHOH OYHCTKH.

'H SIMP (500 MTI', CDCl3) & 8.52-8.19 (m, 1H), 7.67-7.40 (m, 1H), 4.85-4.75 (m, 1H), 4.52-4.40 (m, 3H),
3.78-3.63 (m, 3H), 2.90-2.77 (m, 1H), 2.67-2.53 (m, 3H), 1.99-1.83 (m, 3H), 1.80-1.62 (m, 5H).

64C. Metun  (18S,3S)-3-((6-(5-((TpeT-0yToKcukapOoHma)aMuHo)- 1 -metuin-1H-1,2,3-tpuazon-4-un)-2-
METHJIMHPHIUH-3 -HJI)OKCH ) LIMKJIOTeKCaH- 1 -kapOoKkcHiar

®
N
N
N o}
KI—N W’%
\ O

CMmeck coenuHeHuss mo mnpumepy 64B (60 wmr, 0,160 mmons), mudenundochopunaszuma (63 Mk,
0,288 mmonsb), 2-metunmnponas-2-ona (36 mr, 0,240 mmozns), TEA (89 mxi, 0,641 mmoib) B Tosryone (1 mi) me-
pememBany npu 80°C B TeueHue | 4, 3aTeM OXJaXXHAadH 10 KOMHATHON TeMIlEpaTyphl M KOHIIEHTPUPOBAIH B
Bakyyme. Anamu3 LC/MS mokazan oOpa3oBaHuE )KelnaeMOro NMpoAaykTa. HeouMIneHHbIH MPOAYKT MOABEpTraH
xpomatorpaduu (12 r SiO,; HenpepbBHEIH TpagueHT oT 0 10 80% EtOAc B rexcanax B teuenue 30 muH u 80%
EtOAc/rekcansl B TeueHue 20 MUH) ¢ TIOTyY€HHEM YKa3aHHOTO B 3arojioBke coenuHenus (60 mr, 0,135 MMons,
BbIX0A 84%).

'H SIMP (400 MI'ni, CDCl;) & 8.00-7.81 (m, 1H), 7.28-7.15 (m, 1H), 4.84-4.62 (m, 1H), 4.14-4.06 (m, 3H),
3.76-3.67 (m, 3H), 2.92-2.77 (m, 1H), 2.57-2.49 (m, 3H), 2.25-2.09 (m, 1H), 2.05-1.60 (m, 8H), 1.58-1.48
(m, 9H)

Ipumep 64.

K nepememnBaemMomy pacTBopy coenuHenus mno npumepy 64C (30 mr, 0,067 mmons) B THF (1,5 mm),
MeOH (0,100 mn) u Boze (0,15 M) mpu kKoMHaTHOH Temreparype no6asisiu 2,0M Boaubiid pactBop LiOH
(0,101 mm, 0,202 mmonb). Cmech nepementnBany npu 50°C B TeyeHue | u, 3aTeM OXJaXAadH 10 KOMHAaTHON
TeMriepaTypsl ¥ noakucisuii 1o pH 2,3 nyrem no6asienus no kamisiv 1M BoaH. HCL. CMech KOHIIEHTpHPOBAIIU
B BakyyMme M octaTok ounmany npenaparuBHoid HPLC ((Sunfire C18, 150x19 mwm; 5 MkM; noaBuxHas ¢dasza A:
10 MM NH4OACc B Boze (pH: 4,5); monBmwxHas ¢aza B: MeCN, ckopocTs notoka: 15 mi/muH; Bpemst (MuH)/%B:
0/20, 25/60; Bpems yaepxuBaHus: 15,19 MUH)) C MOJIyYeHHEM YKa3aHHOTO B 3arojioBke coenuHeHus (15 wr,
0,031 mmMoub, BeIxoa 46,5%).

LCMS [M+H]" = 460.2.

'H SIMP (400 MI', CDCl3) & 8.03-7.85 (m, 1H), 7.26-7.22 (m, 1H), 4.77-4.66 (m, 1H), 4.15-4.05 (m, 3H),
2.92-2.75 (m, 1H), 2.56-2.43 (m, 3H), 2.23-2.08 (m, 1H), 2.05-1.85 (m, 3H), 1.82-1.61 (m, 4H), 1.60-1.48
(m, 9H).

LCMS [M+H]" = 446.2. hLPA, ICs, = 54 uM.

B 1abn. 3 npuBeseHB! COCAMHEHHUS IO JIOTIOJHUTENBHBIM NpUMepaM. HekoTopsle U3 3THX COeIMHEHHH 110
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npumepam (103-107) cHHTE3MPOBAIM C UCNOIb30BAHUEM TPHA30J-3TAHOJIBHOIO MPOMEXYTOYHOIO COEJAMHEHHUS
7 (mokazaHo HMXke). B yacTHOCTH, MPOMEXYTOUHOE COEAMHEHHE 7, CIIUPT, NpEBpaIali B COCJUHEHHUS 10 Clie-
JYIOIIMM [IpUMepaM € MCIOJIb30BaHHEM TAKOI'o e crtocoda U MeTOUKH, KaK MOKa3aHo Ha cxeMe 1 U mpousuIo-
CTPUPOBAHO C MOMOIIBIO S5-CTaJUIHOTO MpeBpalieHUs NMPOMeXyTodHoro coeauHeHus lE B coeauHeHue mo
npumepy 1.

IIpomexyrounoe coenqunenue 7. Meruin (1S,3S)-3-((6-(5-(2-ruapokcusTun)-1-metun-1H-1,2,3-tpuazon-4-
WI1)-2-METHIMTHPUANH-3 -1 ) OKCH ) [TUKJIOTeKCaH- | -kapOoKcuaaT

O/O""fo

oy
~.N

NN on
N—N
\

7A.  Merun  (1S,3S)-3-((2-meTnn-6-(1-metun-5-suann-1H-1,2,3-tpua3zon-4-nn)nupuanH-3-1i1)0KCH)-

LMKJIOTEKCaH- | -kapOOKCcHIaT
/O r//O

o,
o<

o]

X
N

|
A
}\\I*N\

K cycnensuun Ph;PCH3Br (3,77 r, 10,6 mmons) B THF (70 M) npu 0°C moGasmsnn KOtBu (0,947 r,
8,44 MMOJIB) U peakIHOHHYI0 cMech epememuBany npu 0°C B Teuenue 30 muH. K peakunoHHoii cMecu 1o0aB-
JSUTA pacTBOp coennHeHus o npumMepy 241A (2,52 1, 7,03 mmons) B THF (10 M), KoTOpbIil mepeMernBamm
nipu 0°C B Teuenne 30 MUH, 3aTeM JaBajll HarpeThcs JO KOMHATHOHM TeMmIepaTyphl. PeakllmoHHYIO cMech Tiepe-
MELIMBaIM B TeueHHe | U NMpUM KOMHATHOH TeMmepaType, 3aTeéM TacHIM HAChIIEHHBIM BOJHBIM PacTBOPOM
NH,Cl u pas6asustor EtOAc. Boxnslii cioii sxctparuposanu EtOAc (2x25 mit). O0beIMHEHHbIE OpraHUYECKHUE
SKCTPAKTHI IPOMBIBAJIH paccoiioM, cymmi (Na,SO,) 1 KOHLEHTpUpOBaIu B Bakyyme. HeounmmeHHsIH MpoayKT
nozaseprany xpomarorpaduu (220 r xononka Redisep® SiO,; HenpepbiBHbIH rpaaneHT ot 0-60% EtOAc B rex-
CaHe) C MOJyYeHHEM YKa3aHHOTO B 3ar0JIOBKE COEIMHEHHS B Buae Oemnoit cMmounsr (2,2 1, 88%).

LC-MS [M+H]" = 357.0.

'H SIMP (500 MI'u, CDCly) & 7.91 (d, J=8.5 I'n, 1H), 7.42 (dd, J=18.3, 12.0 T'u, 1H), 7.20 (d, J=8.5 T,
1H), 5.93-5.88 (m, 1H), 5.70-5.66 (m, 1H), 4.71 (br s, 1H), 4.15 (s, 3H), 3.70 (s, 3H), 2.84 (tt, J=10.5, 3.9 I'Ly,
1H), 2.53 (s, 3H), 2.16 (br d, J=13.8 ', 1H), 2.02-1.87 (m, 3H), 1.87-1.71 (m, 1H), 1.71-1.54 (m, 3H).

ITpomexxyTouHOE coequHeHue 7.

K pactBopy npomexyrouHoro coenunenust 7A (1,45 r, 4,07 mmons) B THF (13,6 mu1) ipu 0°C no kanisim
no6asnsimn 9-BBN (17,9 M 0,5 M pactopa B THF; 8,95 mMmons). JleasHyro 0aH0 yOupanu U peaKHOHHYIO
cMmech HarpeBaiu npu 65°C B Tedenue 4 v, 3atem oxnaxaanu a0 0°C. JfobGaBisian pacTBOp TeTparupara mnep-
6opara Hatpus (2,50 r, 16,3 mMouis) B Boge (10 mut). PeakiimoHHy!0 cMech HarpeBaiu JO KOMHATHOHM Temrepa-
TypHI U TIEpEeMELINBaIM IPH KOMHATHOH TemnepaType B TedeHue 18 u; 3arem moOaBisui Boxy. BonHsril cioi
skcTparupoBanu EtOAc (2x20 mi). OObeIMHEHHBIE OPTaHUUECKUE 3KCTPAKThl MPOMBIBAIM PAaCcCOJIOM, CYLIMIN
(MgSO0,) 1 KoHIIEHTpHpOBaIU B BakyyMe. HeouunieHHbIH MPoAyKT moasepranu xpomarorpacpuu (120 r xoyoH-
ka Redisep® Si0O,; nenpepriHbIi rpagueHT ot 0 1o 100% EtOAc B rekcane) ¢ nonyueHneM yka3aHHOTO B 3a-
TOJIOBKE coequHeHus B Buae 6ecupetnoro macina (0,37 r, 24%).

LC-MS [M+H] =375.1.

'"H SIMP (400 MTI'y, CDCly) & 7.92 (d, J=8.6 I'u, 1H), 7.30-7.25 (m, 1H), 6.71-6.42 (m, 1H), 4.74 -4.68 (m,
1H), 4.06-3.98 (m, 5H), 3.70 (s, 3H), 3.26 (td, J=5.6, 1.4 I'y, 2H), 2.83 (tt, J=10.3, 3.9 I'y, 1H), 2.51 (s, 3H),
2.14 (dt, J=13.9, 4.3 'y, 1H), 2.02-1.87 (m, 3H), 1.82-1.56 (m, 4H).

=z

H
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Tabnuua 3
Mp. Ne CTpyKTypa 1 Ha3BaHHE AHaTHTHYCCKHE H Meron
OHOJIOrHYCCKHE JAHHBIC
65 LCMS, [M +H]" =460.2; | INpumep 64
O _O IH SIMP (500 MT'n, nCxeva 7
0 r CDCl3) 5 8.24 - 8.09 (m,
N OH 1H), 7.97 - 7.82 (m, 1H),
| N 4.93-4.80 (m, 1H), 459 -
7 4.38 (m, TH), 4.29 - 4.14
H (m, 3H), 4.12 - 3.95 (m,
N, N N)/O 3H), 3.00 - 2.85 (m, 1H),
N-NJ \/WL 2.84-2.63 (m, 3H), 228 -
N 2.13 (m, 1H), 2.01 - 1.51
(18,38)-3-((6-(5((3,3-mnmeTh- (m, 9H), 1.11 - 0.75 (m,
GyToKCH)KapOOHHT)aMHHO)-1 -MeTha-1H- 9H);
1,2,3-tpnazon-4-un)-2-MeTHI-MUPHAUH-3- hLPA, ICso= 75 HM.
HIT)OKCH)LIMKJIOreKCaH- 1 -kapOoHOBast KHCIOTa
66 LCMS, [M + H]" = 444.0; Ipumep 64
Q ) TH SIMP (500 M, uexeva 7
o i DMSO-do) 7.68 — 7.42
N OH (m, 2H), 5.14 — 4.94 (m,
L N 1H), 4.86 — 4.67 (m, 3H),
3.69 -3.29 (m, 3H), 3.24 -
H 311 (m, 1H),2.37 - 1.28
VR (m, 16H);
N-N B
\ O D hLPA, ICso= 68 HM.
(18,3S)-3-((6-(5-(((uMKTOMIEHTHIIOKCH)
kap6onnt)amuno)-1-metun-1H-1,2,3-
TPpHA301-4-11)-2-ME THIHPUIUH-3 - 1)
OKCH)LIMKJIOreKCcaH- | -kapOoHOoBast Kuciaora
67 LCMS, [M + H|* = 446.2; | Tpuvep 64
O,O..,/o 'H SIMP (400 M, ucxema 7
r CDCl5) 5 8.23 - 8.06 (m,
X OH 1H), 8.02 - 7.88 (m, 1H),
| . 4.96 - 4.78 (m, 1H), 4.13 -
4.03 (m, 3H), 3.93-3.79
(m, 2H), 2.98 — 2.86 (m,
NS N‘ro\/<_ 1H), 2.83 - 2.68 (m, 3H),
N=N_ & 228-2.11 (m, 1H), 2.02 -
1.62 (m, 7H), 1.10 - 0.90
(18,35)-3-((2-meTun-6-(1-metra-5- (m, 9H);
(((neonenTunokcu)kapbonun)amuHo)- 1 H-
1,2,3-rpuazosn-4-un)nupuanu-3-u) hLPA, ICso= 72 uM.
OKCH)LMKIIOreKCaH- | -kapGoHOBast KHCIOTA
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68 LCMS, [M +H]" =418.2; | INpumep 64
Q o IH SIMP (400 MTu, ncxesa 7
0 v CDCls) 5 8.23 - 8.08 (m,
X OH 1H), 8.00 - 7.85 (m, 1H),
| _N 548 -5.04 (m, 1H), 4.89 -
4.79 (m, 1H), 4.21 - 4.00
N (m, 5H), 2.99 - 2.86 (m,
N, ‘h/o\/\ 1H), 2.82 - 2.70 (m, 3H),
NN o 227-2.14 (m, 1H), 2.02 -
1.59 (m, 9H), 1.04 — 0.92
(18,38)-3-((2-meTun-6-(1-metun-5- (m, 3H);
((nponokcukapGonut)amuno)-1H-1,2.3-
TPHA301-4-H1) TMPUAMH-3-HIT)OKCH) hLPA; ICso= 89 uM.
LIMKJIOTeKCaH- | -kapOOHOBas KHCI0Ta
69 LCMS, [M + H|' =444.0; | Ipumep 64
,O 0 TH AMP (500 MT', n cxeva 7
¢ 7 DMSO-de) 57,54 - 7.37
D OH (m, 1H), 7.32 - 7.13 (m,
| N 1H), 4.62 - 4.44 (m, 1H),
4.05-3.93 (m, 1H), 3.64
N R (s, 3H), 228 -2.11 (m,
N, 71/0 6H), 1.85 — 1.54 (m, 4H),
N—N\ o 1.49 - 1.17 (m, 4H), 1.06 —
0.87 (m, 4H), 0.26 to -0.04
(18,3S)-3-((6-(5-((( 1 -uux10nponHI- (m, 4H);
3TOKCH)KapOOHHIT)aMuHO)- 1 -meTa-1H-1,2,3- B
TPHa30.1-4-ui)-2-METHI-UPHAHH-3- hLPA, ICso= 85 M.
MIT)OKCH)LIMKJIOT€KCaH- | -kapOOHOBast KMCI0Ta
(cMech auacrepeomepos npu —CHs)
70 LCMS, [M + H]" =418.2; | INpumep 64
,O 0 'H SIMP (400 My, ncxema 7
0 4 CDCl:) 5827 - 8.09 (m,
x OH 1H), 8.01 - 7.88 (m, 1H),
L N 6.66 - 6.12 (m, 1H), 5.05 -
4.79 (m, 2H), 4.15 - 3.98
R (m, 3H), 2.99 — 2.86 (m,
0]
N ) 1H), 2.82 - 2.70 (m, 3H),
N=N & 7/ 229 -2.15 (m, 1H), 2.06 -
1.60 (m, 8H), 1.38 - 1.16
(1S,3S)-3-((6-(5- (m, 6H);
((130nponoOKCHKAPOOHMT)aMHHO)- 1 -MeTHIT-
1H-1,2,3-rpuazon-4-umn)-2-MEeTHANHPHUAHH-3- hLPA, ICs= 129 M.
WIT)OKCH)LIMKJIOTeKCaH- 1 -kapGoHOBast KHCI0Ta
71 LCMS, [M + H]" = 446.1; | Tpumep 64
ucxema 7

ZT

NS o}
N-N_ Zf \/\/\

(18,3S)-3-((2-meTun-6-(1-metua-5-

IH SIMP (400 MT',
CDCl3) 3820 - 8.01 (m,
1H), 7.80 - 7.65 (m, 1H),
493473 (m, 1H), 4.25 -
4.14 (m, 2H), 4.11 - 3.97
(m, 3H), 2.73 - 2.64 (m,
4H), 2.25 - 1.61 (m, 11H),
1.45 - 1.26 (m, 4H), 1.00 -
0.84 (m, 3H);
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(((mentnnokcn)kapoonmt)amuno)-1H-1.2 3-
TPHA30.1-4-1T) TMPUANH-3-HIT)OKCH)
LIMKJIOreKcaH-1-kapboHoBas Kucnota

hLPA, ICso= 6 uM.

7 LCMS, [M + H]" =480.1; | Tpumep 64
O,Ou, e IH SIMP (400 MTu, uexema 7
CDCl5) 5 8.13 - 8.02 (m,
N OH 1H), 7.83 - 7.72 (m, 1H),
L N 7.45-731 (m, 5H), 5.92 -
5.75 (m, 1H), 4.87-4.76
N ¥ (m, 1H), 4.06 — 3.92 (m,
N, )]/0 3H), 2.97 - 2.87 (m, 2H),
NN o 2.76-2.72 (m, 1H), 2.70 -

; 2.61 (m, 3H),2.21-2.11
(18,38)-3-((2-metun-6-(1-metun-5-((((R)-1- (m, 1H), 2.05 - 1.73 (m,
¢dennmTokeH)kapOornn) amuHo)-1H-1,2,.3- 6H), 1.70 - 1.56 (m, 4H);

TpHa30.1-4-HT)THPHAUH-3 - hLPA, ICso= 26 M.
MIT)OKCH) LIMKJIOTeKCaH- | -kapOOHOBast KHCI0Ta
73 LCMS, [M + H]" = 444.1; | Tpumep 64
O,O-,,, o 'H SIMP (400 MT'w, ucxema 7
7 CD;CN) 8 7.97 - 7.69 (m,
N OH 2H), 4.95 - 4.76 (m, 1H),
| _N 429-4.01 (m,2H),3.92 -
3.75 (m, 3H), 2.83 - 2.49
N N (m, 4H), 2.10- 1.91 (m,
N, ?,/0 2H), 1.83 - 1.33 (m, 8H),
N—N\ 0 \% 0.84 - 0.56 (m, 1H), 0.45 —
0.17 (m, 2H), 0.06 -0.08
(18,38)-3((6-(5-(((2-umK ronponua- (m, 2H);
atokcH)kapOoHmn)aMuHo)-1-metia-1H-1,2,.3- | hLPA, ICso= 11 uM.
TpUas3on-4-ui)-2-MeTHI-TUPUAHH-3-
MJT)OKCH) LIMKJIOreKCaH- | -kapOoHOBas KucaoTa
74 LCMS, [M +H]*=430.2; | Mpuvep 64
ucxema 7

N OH
L~
NN o
N g <\

(18,38)-3-((6-(5~(((umxromponui-
METOKCH)KapOOHHI)aMHHO)- 1 -MeTna-1H-
1,2,3-tpna3zon-4-ui)-2-METHI-NMUPHANH-3-

MIT)OKCH) LIMKJIOTEeKCaH- | -kapOOHOBasi KHCI0Ta

TH SIMP (400 M,
CD;CN) 6 8.08 - 7.85 (m,
2H), 5.08 - 4.76 (m, 1H),
4.14 - 3.84 (m, 5H), 2.87 -
2.75 (m, 1H), 2.74 - 2.68
(m, 3H), 2.67 - 2.63 (m,
1H), 2.19 - 2.07 (m, 1H),
1.93 - 1.86 (m, 3H), 1.84 —
1.56 (m, 4H), 1.29 - 1.03
(m, 1H), 0.71 - 0.52 (m,
2H), 0.45 - 0.13 (m, 2H);
hLPA, ICso= 14 M.
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75 LCMS, [M + H]" =444.1; IMpumep 64
,O o IH AMP (500 MI'w, ucxema 7
0 7 DMSO-de) 57.81 - 7.65
O OH (m, 1H), 7.55 - 7.39 (m,
| N 1H), 4.80 — 4.68 (m, 2H),
4.01 (brd,J=4.7 I'y, 3H),
N H 3.88 (s. 4H), 2.71 - 2.61
N; \77/0\/0 (m, 1H), 2.58 - 2.54 (m,
N—N\ o 5H), 2.45 - 2.29 (m, 4H),
2.10 - 1.40 (m, 7H);
(18,38)-3-((6-(5-(((umk oGy THI- hLPA, ICso= 22 uM.
METOKCH)KapOoHHT)aMHHO)- 1 -meTun-1H-
1.2,3-Tpraszon-4-um)-2-MeTHI-NHPHAHH-3-
WJT)OKCH)LMK/IOTCKCaH- 1 -kapOoHOBas KUCIOTa
76 LCMS, [M + H]" =472.2; | Mpuvep 64
,O o IH AMP (500 M, ucxema 7
0 CDCl3) 58.21 - 8.10 (m,
N OH 1H), 7.95 - 7.85 (m, 1H),
| _N 7.18-6.61 (m, 1H),491 -
4.76 (m, 1H), 4.13 - 4.04
N y (m, 3H), 4.01 - 3.91 (m,
N, TO\/O 2H), 3.00 - 2.84 (m, 1H),
N—N\ o 2.81-2.70 (m, 3H), 2.29 -
2.14 (m, 1H), 2.04 - 1.40
(18S,3S)-3-((6~(5-(((unxmorexcumn- (m, 14H), 1.40 - 1.08 (m,
METOKCH)KapOOHHT)aMHiHO)- 1 -meTun-1H- 3H), 1.05 - 0.86 (m, 2H);
1,2,3-tprazon-4-un)-2-MeTHIA-TUPUIHH-3- hLPAl ICso= 19 HM. '
HJT)OKCH)LIKIOreKCaH- 1 -kapOoHoBas kucnora
77 LCMS, [M + H]" =446.1; | IIpumep 64
,O 0 TH SIMP (400 MTy, ucxema 7
0 i CDCl3) 6 8.07 - 7.94 (m,
N OH 1H), 7.61 - 7.43 (m, 1H),
| _N 4.88-4.70 (m, 1H), 4.29 -
4.17 (m, 2H), 4.13 - 4.03
H (m, 3H), 2.99 - 2.87 (m,
N 0, 1H), 2.66 - 2.59 (m, 3H),
N—N\ 0 \/>/ 2.18-2.06 (m, 4H), 1.80 -
1.68 (m, 6H), 1.63 - 1.55
(18,38)-3-((6-(5-(((m30menTHIOKCH) (m, 2H), 1.02 - 0.91 (m,
kapOoHWIT)amMuHo)-1-metun-1H-1,2,3- 6H):
TpUa30s-4-1it)-2-ME THANHPHUAHH-3-11T) hLPA, ICso= 20 uM.
OKCH)LIMKJIOreKcaH- | -kapOoHOBast KMCI0Ta
78 LCMS, [M +H]" =432.1; | Mpuvep 64
/O" o ucxema 7
O ‘1

H
NYANG o
N-n T

\ O

(18.35)-3-((6-(5-((n306yTOKCH-

IH SMP (500 MI'w,
CDCl3) 5 8.18 - 8.06 (m,
1H), 7.81 - 7.69 (m, 1H),
4.94 - 4.74 (m, 1H), 4.18 -
4.02 (m, 3H), 3.99 - 3.88
(m, 2H), 2.98 - 2.85 (m,
1H), 2.78 - 2.64 (m, 3H),
2.23 - 1.62 (m, 10H), 0.98
(d, J=6.6 T'wy, 6H);
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kapOoHua)amMuHo)-1-metun-1H-1,2,3-
TPHA301-4-11T)-2-ME TUINUPH AUH-3-1T)
OKCH)LIMK/IOreKCaH- | -kapOoHOBas KHCI0Ta

hLPA, ICso= 29 uM.

79 LCMS, [M +H]' = 458.2; | Tpuvep 64
O,O.,, 0 IH SIMP (400 MIq, u exema 7
£ CDCls) 5 8.68 — 8.29 (m,
SN OH 2H), 8.17 (d, J=8.8 I'y,
| . 1H), 7.97 - 7.88 (m, 1H),
492-4.77 (m, 1H), 4.13 -
O n 4.01 (m, 5H), 2.97-2.86
N, 7]/0\/0 (m, 1H), 2.80 - 2.75 (m,
N—N\ 0 3H), 2.33 - 2.15 (m, 2H),
~ 2.00 - 1.53 (m, 13H), 1.35
(18,38)-3-((6-(5- ~1.19 (m, 2H);
(((UMKIONEHTHIMETOKCH )KapOOHHIT)aMHHO ) -
I-metun-1H-1,2,3-rpuazon-4-u1)-2- hLPA, ICso= 32 iM.
METHIIMTHPHUANH-3 -WIT)OKCH ) IMKIIOTeKCaH-1-
kapOOHOBas KHCIOTa
80 LCMS, [M + H]" =466.0; | INpumep 64
,O‘,,/o 'H SIMP (500 MT'u, nexeva 7
0 DMSO-de) 57.49 - 7.14
X OH (m, TH), 5.27 - 4.98 (m,
| _N 2H), 4.83 - 4.66 (m, 1H),
4.01-3.76 (m, 3H), 2.60 -
N N 2.54 (m, 4H), 2.37 - 2.20
N, Yo\/@ (m, 3H), 2.13 - 1.99 (m,
NN © 1H), 1.95 - 1.73 (m, 2H),
i 1.70 - 1.41 (m, 4H). hLPA,
(18,3S)-3-((6-(5-(((6en3nnokcH) ICso= 37 HM.
kapOoHua)amMuHO)-1-metun-1H-1,2,3-
TpUa301-4-1i1)-2-ME THIINHPHANH-3-11T)
OKCH)LIMKJIOrekcaH- | -kapGoHOBas KMCI0Ta
81 LCMS, [M + H]" =430.4; IMpumep 64
ucxema 7

OQ ”ufo
OH

(18,38)-3-((6-(5-(((umk 06y THI-
METOKCH)KapOoHHT)aMuHO)- 1 -meTun-1H-
1,2,3-rpuazon-4-na)nupuanH-3-1mm)
OKCH)LIMK/IOreKcaH- | -kapGoHOBas KMCI0Ta

IH SIMP (500 MI'y,
DMSO-ds) § 8.29 (brd,
J=2.4Tu, 1H), 7.88 (d,
J=8.5 Ty, 1H), 7.52 (dd,
J=8.9,2.7Tw, 1H), 4.77 (br
s, 1H), 4.01 (brs, 1H), 3.87
(s, 3H), 2.65 (br s, 1H),
2.57-2.55 (m, 2H), 2.24 -
1.31 (m, 14H);

hLPA,; ICso = 56 M.
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82 LCMS, [M +H]" =430.3; | ITpumep 64
OQ.,, 0 IH SIMP (500 MIq, ucxema 7
r DMSO-de) 5 9.84 - 9.04
X OH (m, 1H), 8.29 (d, J=2.4 Ty,
L N 1H), 7.87 (d, J=8.9 I',
1H), 7.52 (dd, J=8.7, 2.6
N N Tu, 1H), 4.76 (br s, 1H),
N, \”/07/4 4.19 (brs, 1H), 3.88 (s,
N—N\ o 3H), 3.61 - 3.47 (m, 1H),
2.01-1.42 (m, 9H), 1.39 -
(18,35)-3-((6-(5-((((R)-1 -tk monpormn - 0.82 (m, 3H), 0.61 - 0.16
3TOKCH)KapOoHHT)aMHHO)- 1 -meTha-1H-1,2,3- (m, 4H);
TpHa301-4-1i1) THPHAKHH-3-1IT)
OKCH)LIMK/IONCKCaH- | -kapOOHOBas KMCIOTA hLPA; 1Cso =79 M.
83 LCMS, [M +H]" =416.2; | Ilpumep 64
,O o IH SIMP (500 MT, ucxema’7
Q ? DMSO-ds) 5 8.08 (br s,
SN OH 1H), 7.67 (br d, J=8.9 I',
| N 1H), 7.31 (dd, J=8.7, 2.3
Iy, 1H), 4.55 (br s, 1H),
N N 3.66 (s, 3H), 2.4 (brs,
N 7}/0\/4 1H), 2.34 (s, 2H), 1.73 (br
N-N_ o d, J=13.4 Ty, 1H), 1.66 -
1.54 (m, 3H), 1.44 (br d,
(18,35)-3-((6-(5~(((umknonponua- J=8.5 T, 2H), 1.37-1.25
METOKCH)KapOoHHT)aMHHO)- 1 -meTHn-1H- (m, 2H), 101-063 (m,
1,2,3-tprazon-4-un)nupHanH-3-11) lH'), 0.42 - -0.20 (m, 4H);
OKCH)LIMK/IOreKCaH- | -kapOoHOBast KMCI0Ta
hLPA, ICso = 178 1M.
84 LCMS, [M +H]* =430.1; | Tpumep 64
u cxema 7

H
NN
u

N-N_ Z//O\/»

(18,35)-3-((6-(5-(((2-unknonpormnmi-
3TOKCH)KapOOHHT)aMHHO)- 1 -meTia-1H-1,2 3-
TPHA3071-4-HT) THPHANH-3-HIT)
OKCH)LIMKJIOreKcaH- 1 -kapOoHOBas KMCI0Ta

'H SIMP (500 MT'w,
DMSO-ds) 5 8.26 (d, J=2.4
T, 1H), 7.85 (d, J=8.9 T'y,
1H), 7.50 (dd, J=8.5, 2.4
I, 1H), 4.83 - 4.67 (m,
1H), 4.15 - 3.99 (m, 1H),
3.85 (s, 3H), 2.67 - 2.56
(m, 1H), 2.55 - 2.53 (m,
2H), 1.95 - 1.80 (m, 2H),
1.79 - 1.23 (m, 8H), 0.48 -
0.20 (m, 4H);

hLPA, ICso = 38 uM.
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'H SIMP (500 MTIw,

85 LCMS, [M +H]"=4323; | INpumep 64
O,O-., 0 IH SIMP (500 MTw, ncxema 7
r DMSO-de)  8.26 (br s,
SN OH 1H), 7.87 (br d, J=8.9 I'n,
L N 1H), 7.50 (br d, J=6.7 'y,
1H), 4.73 (br s, 1H), 4.19 -
N 3.42 (m, 3H), 2.64 (brs,
NS )/O 1H), 2.55 (s, 1H), 1.89 (br
NS \/>/ d,J=18.0 T, 1H), 1.75 (br
s, IH), 1.69 - 1.50 (m, 6H),
(18,3S)-3-((6-(5-(((30me HTHIOKCH) 1.45 - 1.34 (m, 2H), 1.27
kapGoHnT)amuHo)- 1 -metna-1H-1,2,3- (brs, 3H), 0.82 (brd, J=6.7
TPHA30.1-4-1UT) THPHANH-3-HT)OKCH) T, 6H):
LMKJIOreKCaH-1-kapGoHOBas KHCI0TA hLPA, ICso = 115 uM.
86 LCMS, [M + H]* =458.2; | Tpuvep 64
,O o 'H SIMP (500 MTw, ncxema’
0 7 DMSO-do)  8.24 (d, J=2.4
X OH [, 1H), 7.86 (d, J=8.5 I'y,
LN 1H), 7.50 (dd, J=8.7, 2.6
Iy, 1H), 4.73 (brs, 1H),
N ¥ 4.01 -3.59 (m, 3H), 2.60
N, 7]/0\/0 (brs, 1H),2.56 - 2.55 (m,
N—N\ 0 3H), 2.06 - 0.57 (m, 18H);
(18,3S)-3-((6-(5-(((unx10reKCH- hLPAT ICso =36 uM.
METOKCH)KapOOHHIT)aMHHO)- 1 -meTnn-1H-
1,2,3-TpHrazon-4-un)nupuanH-3-ui)
OKCH)L[P[KHOFCKCaH-l-KapGOHOBaSl KHCJI0Ta
87 LCMS, [M +H]* = 418.2; | Ipumep 64
,O e TH SMP (500 M, u cxema 7
o i DMSO-dg) 8 8.25 (d, J=2.4
N OH I, 1H), 7.87 (d, J=8.9 I',
L& 1H), 7.51 (dd, J=8.7, 2.6
Iy, 1H), 4.74 (brs, 1H),
Y 3.86 (s, 3H), 2.58 (br d,
N, 7]/0\/< J=4.6 T, 1H), 2.56 - 2.55
N—N\ o (m, 3H), 1.95 - 1.43 (m,
9H), 1.04 - 0.51 (m, 6H);
(1S.,3S)-3-((6~(5-((n300yTOKCH-KAPOOHH.T)
i hLPA, ICso = 219 M.
amuHo)-1-metun-1H-1,2,3-tpuason-4-nm)
MHPHAMH-3-HT)OKCH) LIMKJIOreKCaH-1-
KapOOHOBasl KHCIIOTA
88 LCMS, [M + H]" =432.2; | Ilpumep 64
/O‘ o) ucxema 7
0 K2

DMSO-de) 5 8.28 (d, J=2.4
T, 1H), 7.88 (d, J=8.5 'y,
1H), 7.52 (dd, J=8.7, 2.6
T, 1H), 4.75 (br s, 1H),
4.01 (brs, 1H), 3.87 (s,
3H), 2.61 (brd, J=3.7 Ty,
1H), 2.56 - 2.55 (m, 2H),
1.97 - 1.83 (m, 2H), 1.75
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(18,38)-3-((6-(1-meTra-5-(((nentun-
okcu)kapborna)amuHo)-1H-1,2,3-rpuazon-4-
W) IHPHANH-3 -UIT)OKCH ) LIUKJIOTeKCaH-1 -
KapOOHOBAs KMCIIOTa

(brs, 2H), 1.70 - 1.47 (m,
6H), 1.25 (brd, J=8.2 'y,
3H), 0.82 (br's, 3H);

hLPA, ICso = 34 uM.

89 LCMS, [M +H]" = 4182; | Ipumep 64
/O“, 0 IH SIMP (500 MT', u cxema 7
0 i DMSO-de) 5 8.51 - 8.09
O OH (m, 1H), 7.98 - 7.25 (m,
| _N 2H), 4.75 (br s, 1H), 4.14 -
3.91 (m, 2H), 3.89 - 3.79
WA i o (m, 3H), 2.69 - 2.59 (m,
\ 3H), 1.88 (br s, 2H), 1.73
N=N ZI’ SN (brs. 3H), 1.68 - 1.51 (m,
; 6H), 0.84 (br s, 3H);
(18,35)-3-((6-(5-((6yToxcukapGoHHT)
amuHo)-1-metnn-1H-1,2,3-rpuazon-4- hLPA, ICso = 66 HM.
WIT) THPHAMH-3 -UT)OKCH ) IMKJIOTEKCaH- | -
KapOOHOBas KMCI0Ta
90 LCMS, [M + H]" =430.1; | Ilpumep 64
O/OW/O IH SIMP (500 MI', u cxema 7
r DMS0-de) 5 9.45 - 9.28
SN OH (m, 1H), 8.52 - 8.10 (m,
| N 1H), 7.88 (br d, J=8.9 'y,
7 1H), 7.52 (dd, J=8.9, 2.4
Iy, 1H), 5.07 - 4.90 (m,
N 7]/0 1H), 4.77 (br s, 1H), 3.87
NN \D (s, 3H), 2.73 - 2.62 (m,
1H), 2.58 - 2.56 (m, 2H),
(18,3S)-3-((6-(5-(((unK 10NCHTHIOKCH) 2.03-1.92(m, 1H), 1.89 -
kapOoHua)amMuHo)-1-metun-1H-1,2,3- 1.39 (m, 13H);
TPHA301-4-11) IHPHAHH-3-HT)OKCH) hLPA, ICso = 149 HM.
LMKJIOreKcaH- | -kapOoHOoBas KHCI0Ta
91 LCMS, [M + H]" = 465.9; | Ipumep 64
Q _O 'H SIMP (500 M, nexema 7
0 r DMSO-de) 5 8.19 (brs,
X OH 1H), 7.86 (d, J=8.9 T'y,
L 1H), 7.49 (br dd, J=8.7, 2.6
9y Iy, 1H), 7.43 - 7.28 (m,

NN o
N—-N \ﬂ/7/©
\ O

(18,3S)-3-((6-(1-meTua-5-((((R)-1-
bennmTokcn)kapdonun)amuno)-1H-1,2,3-
TPHA30/T-4-11T) TUPHUAMH-3-HIT)OKCH)
LMKJIOreKcaH-1-kapGoHOBas KHCIoTa

4H), 5.99 - 5.62 (m, 1H),
4.75 (brs, 1H), 3.91 (s,
1H), 3.86 (s, 2H), 2.67 (br
s, 1H), 2.58 - 2.55 (m, 3H),
2.00 - 1.92 (m, 1H), 1.89 -
1.74 (m, 3H), 1.72 - 1.46
(m, 6H);

hLPA, ICso = 35 uM.
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9 LCMS, [M + H]* = 534.0; | Tlpuvep 1
OQ‘,,, OH 'H SIMP (DMSO-d) 3:
I 8.25 (brd, J=8.5 'y, 1H),
xCF3 O 7.93 (brd, J=8.5 'y, 1H),
| N 753 (brs, 1H), 7.16-7.43
(m, 5H), 5.01 (m, 3H), 4.80
N /12 (brd, J=4.6 T, 2H). 4.06
\, N (brs, 3H), 2.55 (m, 1H),
N-N H O 1.20-2.15 (m, 8H);
(18.38)-3-((6-(3«(((GeHamoxcn) hLPA, ICso = 14 1M,
kapboHun)amuso)merun)- 1 -verun-1H-1,2,3-
Tpuason-4-un)-2-(TpudTopMeTHI) IUPHAHH-3-
HIT)OKCH)LIUKIOreKCaH- | -kapOoHOBas KMCI0Ta
93 LCMS, [M + H]" = 500.0, Tpumep 1
O,O.,,/ OH 'H SIMP (DMSO-do) 5:
i 8.25 (brd, J=8.9 Ty, 1H),
X CFs O 7.94 (br d, J=8.9 'y, 1H),
LN 7.35 (brs, 1H), 5.00 (brs,
o 2H), 4.75 (br s, 2H), 4.06
(s, 3H), 3.09-3.82 (m, 1H),
N NJ(OY 2.56-2.62 (m, 1H), 1.35-
N—N, H 2.14 (m, 9H), 0.82 (br d,
J=4.9 'y, 6H);
(18,38)-3-((6-(5-(((n306yTOKCH- .
kap6ouut)amuHo)metH)-1 -metna-1H-1,2,3- hLPA, ICs0 =25 uM.
TpHa3071-4-11)-2-(TpuGTOPMETHI) IUPUAHH-3 -
MJI)OKCH)LIMKJIOTeKCaH- 1 -kapOoHOBas KHC10Ta
94 LCMS, [M + HJ* =499.8; | Tpmsep 1
,O OH 'H SIMP (DMSO-do) 5:
0 T 8.25 (d, J=8.9 T'w, H),
x-CFs O 7.94 (brd, J=8.9 'y, 1H),
| N 732 (brs, 1H), 5.00 (brs,
2H), 4.75 (br s, 2H), 4.06
WA o (s. 3H), 3.92 (brs, 1H),
W N 2.56-2.62 (m, 1H), 1.18-
N-N 0T 215 (m, 12H), 0.84 (br s,
(18,38)-3-((6~(5-(((6yToxcHKapOOHHT) 3H);
amuHo)MetHn)-1-metun-1H-1,2,3-tpuazon-4- hLPA, ICs = 14 M.
1i1)-2-(TpruTOPMETHI) TUPHAUH-3 -
WJT)OKCH)LIMKJIOTeKCaH- 1 -kapGoHoBas Kuenora
95 LCMS, [M + HJ* =486.1; | Ipmep 1

\CFs O
| N
(o}
\\—N N o\~
\

(18,3S)-3-((6~(1-meTun-5-(((npornokcu -
kap6ounn)amusno)merun)-1H-1,2 3-tpuason-

'H SIMP (DMSO-ds) &:
8.25(d, J=8.9 I'y, 1H),
7.94 (brd, J=8.9 I'y, 1H),
7.34 (brs, 1H), 5.01 (brs,
1H), 4.76 (br s, 2H), 4.07
(s, 3H), 3.88 (br s, 2H),
258 (brs, 1H), 1.14-2.17
(m, 10H), 0.83 (br s, 3H);

hLPA, ICso = 867 M.
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4-11)-2-(TprTOPMETHI)THPUAUH-3 -
MJT)OKCH)LIMKIIOreKCaH- | -kapOoHOBast K1cioTa

96 LCMS, [M +H]" =512.0; Tpumep 1
O,O.‘,, OH 'H SIMP (DMSO-de) :
ﬂ/ 8.25(brd, J=8.9 I'y, 1H),
xCFs O 7.94 (brd, J=9.2 Ty, 1H),
L N 7.27 (brt,J=5.3 Iy, 1H),
4.96-5.10 (m, 1H), 4.83-
O 4.96 (m, 1H), 4.57-4.80 (m,
N, X /O 2H), 4.06 (s, 3H), 2.56-
NN H O 2,63 (m, 1H), 0.95-2.17 (m,
. 16H);
18,3S)-3-((6-(5-((((uMK1ONCHTHIOKCH)
kapbonu)amuno)verun)-1-vernn-1H-1,2,3- hLPA, ICs =33 sM.
TpHa3071-4-11)-2-(TpuGTOPMETHI) IMPUAHH-3 -
MJT)OKCH)LIUK/IOreKCaH- 1 -kapOoHOoBas Kuc1oTa
97 LCMS, [M +H]" =5182; | Tlpuvep 1
,O OH 'H AMP (METHANOL-d.)
0 T & 8.27(d, J=8.8 Ty, 1H),
~xCFs © 7.86 (d, J=9.0 T, 1H),
L N 4.68-5.05 (m, 1H), 4.29-
4.52 (m, 4H), 4.19 (s, 3H),
WA /’2 4.06 (brt, J=5.8 T, 2H),
L N 2.73 (brt, J=10.2 T, 1H),
N-N OTNAF 138-2.30 (m, 12H);
(18,38)-3-((6-(3-((((4-propSyToxc) hLPA, 1Cs =25 uM.
kapOoxun)amuso)mernn)-1-merua-1H-1,2,3-
TpHazon-4-un)-2-(TpudTopMETHI) IHPHAUH-3 -
HI)OKCH)LMKJIOreKcaH- | -kapOoHOBast KHCIOTA
98 LCMS, [M +HJ* =516.2; | Tpusep 1

LN o)
N~

Q 0

N‘KI—N MJ(O

(18,35)-3-((6-(5-((((6eH3un0KCH)
kapGonnt)amuso)Met)- 1 -metna-1H-1,2,3-
TpHrazon-4-un)-2-(AuYTOPMETHI) TIUPHAHH-3 -
HIT)OKCH)LIMKJIOreKcaH- | -kapOoHOBast KHCIOTa

'H SIMP (DMSO-ds) &:
8.16 (br d, J=8.5 'y, 1H),
7.82 (brd, J=8.5 'y, 1H),
7.54 (brs, 1H), 6.97-7.43
(m, 6H), 5.02 (s, 2H), 4.93
(brs, 1H), 4.77 (br d, J=4.9
T, 2H), 4.09 (s, 3H), 2.66
(brt,J=10.8 T'w, 1H), 1.32-
2.17 (m, 8H); hLPA, ICs =
33 HM.
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99 LCMS, [M + H|" =482.1; Tpumep 1
,O OH 'H SAMP (DMSO-ds) 5:
0 T 7.88 (brd, J=8.4 ['u, 1H),
HF2C o 7.64 (brd,J=8.2 Ty, 1H),
N' P 6.99-7.44 (m, 1H), 4.65 (br
o dd, J=11.7,4.8 T'u, 4H),
3.36-3.81 (m, 5H), 2.63-
NN A )/ 2.80 (m, 1H), 0.98-2.24 (m,
N—N\ H © 15H);
(18,38)-3-((2-(anpropmeTrn)-6-(3- hLPA, ICs =71 uM.
(((n300yTOKCHKAPOOHMIT)aMHHO)METH)- 1 -
metuia-1H-1,2,3-rpuazon-4-un)nupuaus-3-
HJT)OKCH)LHMKIOreKCaH- | -kapOoHOBas KHCI0Ta
100 LCMS, [M + H]" =4823; Tpumep 1
,O OH IH AMP (DMSO-ds) &:
0 T 8.16 (br d, J=8.9 'y, 1H),
HF2C o 7.83 (d, J=8.9 'y, 1H),
N 7.35 (brs, 1H), 7.01-7.28
(m, 1H), 4.94 (br s, 1H),
N J‘i 4.72 (brd, J=4.3 T'w, 2H),
N, NS~ 4.10 (s, 3H), 3.94 (brs,
N-N_ H 2H), 2.67 (brt, J=10.7 Ty,
1H), 1.17-2.18 (m, 12H),
(18,35)-3-((6-(5-(((6yToxcukapOOHMT) 0.86 (br t, J=6.7 ', 3H);
amuHo)Metuin)-1-metun-1H-1,2,3-tpuazon-4- !
n)-2-(AMBTOPMETH) THPHANH-3- hLPA, ICs =39 uM.
MT)OKCH)LIMK/IOreKCaH- 1 -kapOOHOBas KHCI0Ta
101 LCMS, [M + H|* =468.2; | Tpuvep 1
,O OH 'H SIMP (DMSO-ds) &:
0 T 8.16 (br d, J=8.8 I'y, 1H),
HFC X o 7.83 (d, J=8.9 Ty, 1H),
N P 736 (brs, 1H), 6.97-7.30
(m, 1H), 4.94 (br s, 1H),
N /,2 4.72 (br d, J=4.6 'y, 2H),
N, - N" N~ 4.10 (s, 3H), 3.90 (br d,
N=N_ H J=8.2 T'y, 2H), 2.67 (brt,
J=10.8 I'u, 1H), 1.33-2.15
(18,35)-3-((2-(andpropmernn)-6-(1 -metun-5- (m, 10H), 0.84 (brt, J=6.9
(((mponokcukapGoxu)amuHo )meTn)- 1 H- Ty, 3H),
1,2,3-Tpnazon-4-un)MMpuaHH-3-
HIT)OKCH) LIMKTOreKcaH- 1 -kap6oHoBast kuciora hLPA, ICs = 2025 uM.
102 LCMS, [M +H]" =510.3; TMpumep 1

o]

,O.,,,OH,OH

N~

o
N\\ 3 NJ{O
N—N H

(18,3S)-3-((6-(5-((((6eH3unOKCH)
kapOoHun)amuHo)metna)-1-merun-1H-1,2,3-

IH SIMP (DMSO-ds) &:
7.95 (brd, J=8.5 'y, 1H),
7.85 (brs, 1H), 7.60 (brd,
J=8.5 'y, 1H), 7.27-7.42
(m, 5H), 5.02 (s, 2H), 4.83
(brs, 1H), 4.49-4.73 (m,
7H), 4.12 (s, 3H), 2.65 (br
t,J=10.5 T'y, 1H), 1.33-
2.16 (m, 8H);

hLPA, ICso = 30 M.
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TpHazon-4-ui)-2-(METOKCHMETHIT) TUPHUAHH-3-
HIT)OKCH)LIMKJIOreKcaH- 1 -kapOoHOBas KHCIOTA

103 LCMS, [M +H]" =5283; | Tlpuwmep |
Q OH 1H SIMP (500 MIy, uexema l
0 T DMSO-ds) 5 7.83 (br d, uepes
N o J=8.2Tu, 1H),7.74-7.65 | TPOMOXK.
LN (m, 1H), 7.55 - 7.44 (m, coen. 7
Z 2H), 7.37 (br d, J=7.3 'y,
H 3H), 5.06 (s, 2H), 4.77 (br
N N_ o s, 1H), 3.98 (s, 3H), 3.53 -
N-N 7/’ 3.15 (m, 3H), 2.64 (brd,
o of J=3.7Tw, 1H), 2.56 (s,
1H), 2.45 (s, 3H), 2.09 -
(18,38)-3-((6-(5-2~((((2-xn0p- 1.42 (m, 8H);
OCH3MIT)OKCH)KapOOHMT)aMHHO )3TH)- 1 - .
.\ann-lH-I,5,3-Tpna30n»4—un)—2— hLPA, ICs0 = 595 M.
MCTHJINUPHIMH-3-HT1)OKCH)LIMKIOTeKCaH- 1 -
KapOOHOBast KUCIIOTA
104 LCMS, [M + H] =474.3; TMpumep 1
/O"' OH IH SIMP (500 MTw, u cxema |
0 T DMSO-ds) 3 7.83 (d, J=8.5 | U€Pe3
N 8 Tu, 1H), 7.48 (brd, J=8.2 TIPOME3K.
| I, 2H), 4.78 (brs, 1H), coen. 7
2N 4.00 (s, 3H), 3.61 (s, 3H),
3.39-3.22 (m, 6H), 2.74 -
NN N o\/% 2.56 (m, 1H), 2.02 (brs,
N-N b 1H). 1.94 - 1.40 (m, 7H),
\ 0 0.84 (s, 9H);
(18,38)-3-((2-meTun-6-(1-metun-5-(2- hLPA, ICso = 1364 uM.
(((neoneHTHUIOKCH)KApOOHHT)aMHHO) 3THIT)-
1H-1,2,3-tpuazon-4-un)nupuans-3-
HI)OKCH)LMKJIOreKCaH- 1 -kapOoHOBas KHCIOTa
105 LCMS, [M +H]* =4723; | Ipumep 1
Q OH 1H SIMP (500 My, u cxena |
o i DMSO-dg) 5 7.81 (br d, Hepes
X o J=8.5Tu, 1H), 7.47 (d, TPOMEK.
| J=8.9 Ty, 1H), 7.38 (brs, coen. 7
N 1H), 4.97 - 4.68 (m, 2H),
H 3.99 (s, 3H), 3.42-3.13
N N o (m, 2H), 2.64 (br s, 1H),
N-N 7// 2.56 (s, 3H), 2.45 (s, 3H),
\ e} \O 2.10 - 1.39 (m, 15H);
(18,38)-3((6-(5-2~(((wxromenTHA- hLPA, ICs = 1833 uM.
OKCH)KapOOHHI)aMUHO)oTHI)- | -MeTHu1-1H-
1,2,3-tpuazon-4-ui)-2-MeTHI-NUPHANH-3-
HI)OKCH)LMKJIOreKCaH- 1 -kapOoHOBas KHCIOTa
106 LCMS, [M+H]' =493.9; | Ipuwmep |
/O"' OH H IMP (500 MIw, ucxema 1
0 T DMS0-d) §7.93 - 7.74 Hepes
X o (m, 1H), 7.63 (brs, 1H), TIPOME2K.
| 7.57-7.41 (m, 1H), 7.40 - coea. 7
N 7.20 (m, 4H), 4.98 (s, 2H),
Q 4.82-4.60 (m, 1H), 4.08 -
X N 3.78 (m, 3H), 3.51 - 3.20
N-N 7]’0\/@ (m, 2H), 3.00 (s, 1H), 2.56
(s, 3H), 2.43 - 2.36 (m,
(18,3S)-3-((6-(5-(2-(((6en3unoKCH) 2H), 1.77 - 1.43 (m, 5H),
kapboHua)amMuHO)3THN)- | -MeTha-1H-1,2,3- 1.33-1.10 (m, 2H), 0.78
TpHa301-4-11)-2-MC THITHPHANH-3- (brd, J=6.1 'y, 2H);
MIT)OKCH)LIMKIIOreKcaH- 1 -kapOoHoBas kucaota | hLPA, ICsy = 525 uM.
107 LCMS, [M +H]" = 460.3; | Tpuwmep 1
VO"'/ OH IH SIMP (500 M, ucxema |
0 i DMSO-de) 3 7.81 (brd. ticpes
N S J=8.5 'y, 1H), 7.48 (d, TIPOMEA.
coex. 7

H
N
O,

N—N
N gr L

(1S,3S)-3-((6-(5-(2-((6yTokcH-

kapGoHuT)amMuHo) THN)- 1 -MeTha-1H-1,2,3-
TpHazon-4-ui)-2-Me TUIMHPUIMH-3-

MJI)OKCH) LIMKJIOreKCaH- 1 -kapOoHOBas KHCI0Ta

J=8.5 Ty, 1H), 7.43 (brs,
1H), 4.77 (br s, 1H), 3.99
(s, 3H), 3.88 (br t, J=6.4
I, 1H), 3.42-3.21 (m,
3H), 2.64 (brt, J=10.4 Iy,
1H), 2.55 (s, 2H), 2.45 (s,
3H), 2.10 - 1.96 (m, 1H),
1.90 - 1.74 (m, 3H), 1.69 -
1.40 (m, 6H), 1.33 - 1.20
(m, 2H), 0.86 (br t, J=7.2
Iy, 3H);

hLPA, ICso = 1464 kM.
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IIpumep 108.  (1S,3S)-3-((6-(5-((3-(luxnoOGyTunmerun)-3-mMetTuinypenso)merun)-1-metun-1H-1,2,3-
TpHa30-4-ui1)-2-MeTUIITUPUANH-3 - 1T )OKCH ) LIMKJIOTEKCAHKapOOHOBasi KUCIIOTa

7
S
|/N

(o]
NN A

Mo
N-N. H |
\

108A. (HuknoOyTuiameTn)(MeTHI)kapOaMIHOBOW KUCJIOTHI XJIOPAHTUAPHU]T

o}
[:(\ITI/U\CI

K pacrBopy tpudocrena (269 mr, 0,91 mmons) B CH,Cl, (5 min) mpu 0°C mo kamisiMm 1006aBisiin pacTBop
1-nukmooyTmn-N-metunmetadamuaa (150 mr, 1,51 mmons) u nupuauna (183 mxn, 2,27 mmons) B CH,Cl,
(3 mu1). PeakiioHHYI0 CMECh OCTaBJISIM HArpeBaThCs 10 KOMHATHOH TeMIiepaTypsl B TedeHue 30 MUH, 3aTeM
racuiid nyteM ocropoxHoro mobaenaeHus 0,11, HCl (5 mun). Boanyto ¢asy skcrparupoanu CH,Cl, (2x5 mn).
OO0BeaMHEHHBIE OpraHuYecKue YKCTpakThl cymmwin (MgSO,4) U KOHIEHTPUPOBAIM B BaKyyMe, MOJdydas yKa3aH-
HOE B 3aroyioBke coeanHeHue (239 mr, 1,48 mmoub, Beixoa 98%) B BUE KEATOr0 Macia, KOTOPOE UCIOIb30BaIH
Ha clielyIolel cTaanu 6e3 JONOJIHUTEIbHONW OYHCTKH.

'H SIMP (500 MI', CDCl3) & 3.57-3.44 (m, 2H), 3.14-3.00 (m, 3H), 2.66 (dt, J=15.7, 7.8 I'n, 1H), 2.17-
2.04 (m, 2H), 2.02-1.73 (m, 4H).

108B. (18S,3S)-M3onponun  3-((6-(5-((3-(uukmobyTrnmMerun)-3-metTunypenro)metun)- 1 -metun-1H-1,2,3-
TpHazon-4-ui)-2-MeTHIMTHUPUAUH-3-HT)OKCH ) IMKJIOTeKCaHKapOOKcuiaT

O

N

it
N
N, NN
N-N. H |

\

Coenunenne no npumepy 108A (18 mr, 0,11 MMoJb) 100aBIsIM K pacTBOPY coenuHenus no npumepy 1H
(28 wr, 0,072 mmous) u TEA (12 Mk, 0,087 mmons) B CH,Cl, (1 mi) npu 0°C ¢ mocaenyromum gob0aBiieHHEM
DMAP (1 mr, 7 mxmons). Yepes 10 mul npu 0°C peakIMOHHYIO CMECh OCTaBJIsUIM HarpeBaThcs 10 KOMHATHOM
TEMIepaTypbl U IepeMeIMBaIi MPY KOMHATHOW TeMIiepaType B TeYeHHe 2 4, 3aTeM KOHLEHTPUpOBajIM B Ba-
Kyyme. HeouuneHHbIi poayKT noaseprainu xpomarorpaduu (4 r SiO,; HenpepsIBHbIH rpaaueHT oT 0 go 100%
EtOAc/rekcan B TeueHue 10 MUH), mosiyyas ykazaHHOE B 3arosioBke coeaunHenue (35 mr, 0,068 MMouib, BBIXOI
94%) B BUAE MPO3PAYHOro Macia.

'"H SIMP (500 MI', CDCl3) & 8.07 (d, J=8.5 I', 1H), 7.32-7.27 (m, 1H), 6.92 (br t, J=6.1 I'u, 1H), 5.05
(quin, J=6.3 I'u, 1H), 4.75-4.69 (m, 1H), 4.60 (d, J=6.3 T'u, 2H), 4.28 (s, 3H), 3.24 (d, J=7.2 I'y, 2H), 2.87-2.74
(m, 4H), 2.55 (s, 3H), 2.48 (dt, J=15.5, 7.9 I'y, 1H), 2.14-2.07 (m, 1H), 2.03-1.58 (m, 13H), 1.29-1.24 (m, 6H).

[Tpumep 108.

Cwmechb coequnenus mo npumepy 108B (32 mr, 0,062 mmons) u BogHoro 1,0 M pactsopa NaOH (0,31 mu,
0,31 mmouns) B THF (1 M) nepememnBanu npu 45°C B Teyenue 18 u, 3aTeM oxJaKaanu A0 KOMHATHOH Temrie-
parypsl u noakucisiid 1o pH 4 ¢ momousto TFA M koHLEHTpUpoBanu B Bakyyme. HeouuiieHHBIH MpoayKT
ountanu npenaparuBHod HPLC (komonka Sunfire C18 30x100 mm; metekuus npu 220 HM; CKOPOCTh ITOTOKa!
40 mu/muH; HenpepbiBHbIH rpaaueHT oT 30% B o 100% B B Teyenue 10 MuH + 2 MUH BpeMeHH YAEp>KHBaHUsI
mpu 100% B, rae A = 90:10:0,1 H;O:MeCN:TFA u B = 90:10:0,1 MeCN:H,0:TFA) ¢ nmony4eHueM yka3aHHOTO
B 3aroJioBke coenuHenus (conb TFA; 35 mr, 0,059 MmMounb, Beixon 94%) B Bue YUCTOrO Macia.

'H SIMP (500 MI', CDCl3) & 8.21 (d, J=8.8 I'ni, 1H), 8.00 (d, J=8.8 I'u,, 1H), 4.91 (br. s., 1H), 4.55 (s, 2H),
4.21 (s, 3H), 3.34 (d, J=7.2 T'u, 2H), 3.00-2.85 (m, 4H), 2.80 (s, 3H), 2.56 (dt, J=15.2, 7.7 ', 1H), 2.26-2.12 (m,
1H), 2.09-1.62 (m, 14H);

[M+H]" =471.1; hLPA, ICs, = 82 M.

CoenuHeHMs O IpUMepaM B TaOJl. 4 CUHTE3UPOBAIM B COOTBETCTBUU C METOAMKAMM, OITMCAHHBIMM IS
MOJIyY€HHUs CoelMHEHUs o npumepy 108.
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Tabnuua 4

AHaIUTHYCCKUC U

Hp NQ C'rpyl('rypa 1 HasBaHUC 6HO.’IOI‘H‘{CCKP{6 JAHHBIC
LCMS, [M+H]" = 493.1;
-, JOH IH SIMP (500MT'u, CDCI3) &
0 " 8.21 (d,J=9.1 T, 1H), 8.00 (d,
N o J=9.1 Ty, 1H), 7.44 -7.11 (m,
| 5H), 4.89 (br. s., 1H), 4.68 -
ZN 4.47 (m, 4H), 4.15 (br. 5., 3H),
109 0 2.98 (s, 3H), 2.88 (br. s., 1H),

N N NJ\N 2.73 (s, 3H), 2.26 - 2.12 (m,
N—-N H | /\© 1H), 2.03 - 1.58 (m, 7H);

N hLPA] IC50 = 85 HM.
(18,3S)-3-((6-(5-((3-GeH3un-3-meTHi -
ypeuno)merun)-1-merun-1H-1,2,3-rpuazon-4-
WIT)-2-MCTHINUPUAHH-3-H1)
OKCH)LIMK/IOTCKCaHKapOOHOBast KHCIIOTa

LCMS, [M+H]" = 445.5;
O,O.,,, OH TH SIMP (500 MT'u, CDCl3) §
i 8.21 (d, J=9.1 'y, 1H), 8.00 (d,
X o J=9.1 T'y, 1H), 4.90 (br. s.. 1H),
| _N 4.56 (s, 2H), 4.22 (s, 3H), 3.26
110 o (t, J=7.3 ', 2H), 2.99 - 2.86
2N £ (m, 4H), 2.79 (s, 3H), 2.27 -
N N SN 2.15 (m, 1H), 2.08 - 1.76 (m,
N-N H 6H), 1.75 - 1.51 (m, 3H), 0.90

(t,J/=7.4 I'y, 3H);

(18,3S)-3-((2-metra-6-(1-metia-5-((3-metua-
hLPA,; ICso =217 uM.

3-nponuaypenno)merun)-1H-1.2,3-tpuason-4-
WIT)[THPUAHH-3-HT)OKCH)-
LMKJIOreKCaHKapOOHOBAs KHCII0TA

LCMS, [M+H]' = 473 4;

O,O.,,, OH 'H AAMP (500 MI'u, DMSO-ds)
(ﬂ; 87.93 (brd, J=7.0 T, 1H),

SN 7.63 (br d,J=8.5 'y, 1H), 4.82

& (brs, IH), 4.54 (s, 2H), 4.11 (s,

11 0 3H), 3.64 (brs, 1H), 3.10 (brt,
NN J=1.3 Ty, 2H), 2.73 (s, 3H),

=y N T/W 2.62 (brt,J=10.7 'y, 1H), 2.08

\ -1.97 (m, 1H), 1.92 - 1.72 (m,

(1S,3S)-3-((2-meTun-6-( 1 -metun-5-((3-meTua- 3H), 1.70 - 1.44 (m, 5H), 1.34 -
3-nentunypeungo)merun)- 1H-1,2,3-tpuaszon-4- 1.23 (m, 2H), 1.20 - 0.98 (m,
1) IMPHAKH-3-HT) OKCH)- 5H), 0.74 (t,J=7.3 'y, 3H);
LIMKJIOTCKCAaHKapOOHOBAs KMCI0Ta hLPA, ICso = 226 sM

Mpumep 112.  (1S,3S)-3-((6-(5-((3-bensunypeuno)mermn)-1-merun-1H-1,2,3-tpuazon-4-mn)-2-MeTHiI-
NUPUAMH-3-H1IT)OKCH ) LIMKJIOreKcaH- | -kapOoHoBas kuciora, conb TFA

O/O'u,_(o
| N OH
N
o]
N A
N-N H N
\ H

112A. Metun  (1S,3S)-3-((6-(5-((3-6en3unypenno)merun)-1-metun-1H-1,2,3-tpnazon-4-um)-2-metui-
MTUPUIMH-3-HIT)OKCH ) LIUKJIOTeKCaH- | -kapOokcuiat

(o)

Q-»,,fo
| N O—
N
[0}
N\\ N N//(
N-N. H N
\ H

K pactBopy mertun (18S,3S)-3-((6-(5-(amunomeTnn)-1-metun-1H-1,2,3-rpuazon-4-mi)-2-MeTHINMUPHIUH-3 -
WIT)OKCH)LIUKJIOTEKCaH- | -kapOoKkcuiaTa (CHHTE3UPOBAaHHOTO aHAJOTHYHO COOTBETCTBYIOLIEMY CIIOKHOMY H30-
nponuioBoMy 3¢upy mo npumepy 1H, 30 mr, 0,083 mmons) B DCE (1,7 mi), nobasmsnu Et;N (29 wmxi,
0,21 mmons), a 3atem CDI (27,1 mr, 0,17 MmMosb). PeakiimoHHyI0 cMech NepeMelnBaiy Mpu KOMHATHOH TeMIie-
parype B Tedenue 1 4, nocne yero nobanisiu 6ensunamuH (23 mkia, 0,21 mmons). PeakiimonHyto cMmech nepe-
MEIIMBAIK NP KOMHATHOH TeMmneparype B TeueHue 30 MuH M 3aTeM Harpepanu npu 80°C B teuenue 30 muH,
3aTeM OXJIaXJaJIM JO KOMHATHOH TeMneparypsl. K peakimoHHOH cMecH 100aBIsin BOy, KOTOPYIO HeHTpaiu-
3oBanu 10 pH 7 ¢ nmomowmsio 1 M Boan. HCI, 3arem skcrparupoBanu EtOAc (3 paza). O0benMHeHHbIE OpraHu-
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YECKHE IKCTPAKThI IPOMBIBANIM paccojioM, cyuiu (Na,SO,) 1 KOHIIEHTpUPOBaIU B BaKyyMe, MOTy4asl yKazaH-
Hoe B 3aroyioBke coeaunenue (41 mr, 100%) B BuIe npo3payHoro GeclBETHOrO ocraTka. [IpoayKT UCIoIB30Ba-
JIM Ha CIeyromei ctaguy 6e3 JOTOTHUTEIbHOM OUHCTKH.

LCMS [M+H] =493 .4.

IIpumep 112.

K pactBopy coenunenus mo npumepy 112A (41 wmr, 0,083 mmons) B THF (0,56 mn) no6asnsmu 1,0 M
BoaH. LiOH (0,42 mu, 0,42 MMonb). PeakIHOHHYIO CMECH MEPEMEIIMBAIM MPH KOMHATHOMW TEMITEPATYpE B TeUe-
HHe 23 4, 3aTeM KOHLEHTPHpOBaIH B BakyyMe. OcTtarok pactBopsiiau B cmecu 1:1 MeCN:H,O (1,5 mu) n no6as-
nsmu TFA nnst nosenenus sHauenus pH mo 3. Ortor npoayxrt ounianu npenapatuBHo HPLC (xononka: Sun-
fire Prep C18 OBD, 30x100 MM, uwactuisl 5 MkM; momsmkHas ¢aza A: 10:90 MeCN: H,O ¢ 0,1% TF
A; moxBwxHas ¢asza B: 90:10 MeCN:H,0 ¢ 0,1% TFA; rpaguent: 10-100% B B Teuenue 10 mMuH, 3aTeM yaep-
*uBaHHe B TeyeHue 2 MuH npu 100% B; ckopocth notoka: 40 MiI/MHUH) C NTOJy4€HHEM YKa3aHHOTO B 3aroJIOBKE
coeaunenus (10 mr, 20%) B Bie 0€10ro TBEPIOro BEIECTRA.

LCMS [M+H] =479.4.

'"H SIMP (500 MTI'u, DMSO-d4 and D,0) & 7.90 (d, J=8.5 I'ny, 1H), 7.59 (br d, J=8.5 I'uy, 1H), 7.30-7.25 (m,
2H), 7.23-7.16 (m, 3H), 4.81 (br s, 1H), 4.64 (s, 2H), 4.18 (s, 2H), 4.13 (s, 3H), 2.67-2.59 (m, 1H), 2.49 (s, 3H),
2.07-1.98 (m, 1H), 1.91-1.74 (m, 3H), 1.68-1.44 (m, 4H).

hLPAl ICSO =63 uM.

IMpumep 113. (1S,3S)-3-((6-(5-((3-bensun-1-metunypenno)merun)-1-merun-1H-1,2,3-rpuazon-4-un)-2-
METHJI-TUPUINH-3-HIT)OKCH ) LIUKJIOTeKCcaH- | -kapOoHOBast Kucnora, conb TFA.

ou
N OH
I ~-N
NG T
\ H

113A. Metun (1S,35)-3-((2-metun-6-(1-metun-5-((merunamuno )metun)- 1 H-1,2,3-tpuazon-4-
W) TUPUIMH-3 -1T)OKCH ) ITUKJIOreKcaH- 1 -kapOokcunar

\ S
N
N, NH
N-N /
\

K pactBopy anbaeruna no npumepy 64A (325 mr, 0,91 mmons) 8 MeOH (3,6 Mi1) mpu KOMHaTHO# TemIe-
parype mobasinsiin MeNH,-HCl (92 mr, 1,36 mmouns). Peakipionnyo cmech nmepeMeryBaiyd NMpu KOMHATHOH
temreparype B teuenue 20 muH, 3atem nodasssuin NaBH;CN (85 mr, 1,36 mMonb). PeaknnonHyo cmech nepe-
MEIIMBAIM MPU KOMHATHOH Temreparype B TeueHHe 2 4, 3aTeM pacnpenensii mexay EtOAc u 1,0 M Boas.
K,HPO,. Bonnslit cioit sxctparupoBanu EtOAc (2 paza). O6be1MHEHHbIE OPraHHYECKUE IKCTPAKTHI POMBIBA-
nm paccosiom, ey (Na,SO4) M KOHIEHTPHPOBAIH B BaKyyMe, MoJTydast BI3Koe Xenroe Macio. OcraTok moj-
Bepraiu xpomarorpaduu (SiO,; HenpepsBHbBIN rpagueHT 0-10% MeOH/CH,Cly), nonydas ykazaHHOE B 3aro-
noBke coenunenue (180 mr, 53%) B BUaE Npo3payHoOro OECIBETHOrO Macla.

LCMS [M+H]" =374.2.

'"H SIMP (500 MI', CD;0D) & 7.89 (d, J=8.8 ', 1H), 7.47 (d, J=8.5 ', 1H), 4.84-4.79 (m, 1H), 4.16 (s,
3H), 4.09 (s, 2H), 3.70 (s, 3H), 2.89-2.82 (m, 1H), 2.53 (s, 3H), 2.46 (s, 3H), 2.19-2.09 (m, 1H), 2.01-1.90 (m,
3H), 1.82-1.61 (m, 4H).

113B. Merun (18S,3S)-3-((6-(5-((3-6en3un-1-metunypeuno)mern)-1-merun-1H-1,2,3-rpuazon-4-umn)-2-
METWIMHPUANH-3-1J1)OKCH) UM KJIOTeKCaH- | -kapOoKcHIaT

O,O,.,,fo
N O—
| A
. 9
oy
Oy

K pactBopy coenunenust no npumepy 113A (20 mr, 0,054 mmons) B DCE (1,1 miu) pobGasnsnu Et;N
(52 Mk, 0,38 MMob), a 3aTem Tpudocren (24 mr, 0,080 mmosb). Peakunonnyo cmech nepemeniubanu mpu 0°C
B TeyeHue 30 MuH; 3ateM nobasisin 6enswiamuH (35 Mk, 0,32 MMoJib). PeakiMOHHYI0 CMeCh OCTaBJISUIM Ha-
rpeBaThcs IO KOMHATHOM TEMIEpaTypbl (CO BpPEMEHEM MPOUCXOAMIO oOpa3oBaHue Oesloro ocaaka) U mepemMe-
UIMBAJIM NPU KOMHATHOM Temrneparype B TedeHue | 4. PeakumonHnyto cMecs pacnpenensiu mexay EtOAc u 0,5
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M Boan. HCI. Boansiii cioit axctparupoBanu EtOAc (2x). OO0beqHEHHbIE OPTaHUYECKHE IKCTPAKTHI MPOMBI-
Banu 1,0 M Boan. K,HPO4 u pacconom, cymmnu (Na;SO,4) ¥ KOHIIEHTPUPOBAIK B BaKyyMe, Mojy4vasi ykazaHHOe
B 3arosioBke coeaunenue (27 mr, 100%) B Buie Mpo3payHOro OJ1eTHO-XKENTOr0 Macia. DTOT NPOAYKT UCIIONIB30-
BaJIM Ha CIEYIOIEH cTaauu 0e3 JOMOTHUTETBHOH OUMCTKH.

LCMS [M+H]" =507 4.

[Mpumep 113.

K pactBopy coeannenus no npumepy 113B (27 wmr, 0,053 mmons) B THF (0,36 M) moGasnsiu 1,0 M
BojH. LiOH (0,27 mi, 0,27 Mmoib). PeakiiMoHHyI0 cMech MepeMelInBaii Mpu KOMHATHOM TemmnepaType B Tede-
Hue 18,5 4, 3aTem pacnpenensuiu Mexay Bogoit u EtOAc. Boanelit cinoii sxcrparuposanu EtOAc (2 pasa) u 3tu
00BbEIMHEHHBIE OpPraHMYECKHE IKCTPaKThl oTOpackiBamyu. Boauslit cioit moakucisau 1H. BogH. HCl o pH 5 u
3aTeM skcrparupoBainu EtOAc (3 pasa). OTu 00belMHEHHbIE OpPraHMYECKUE IKCTPAKTHI MPOMBIBAIH PACcCOJIOM,
cyunutd (Na,SO4) U KOHLIEHTpUpoBaiu B Bakyyme. Ounctka npernapatuBHoit HPLC (kononka: Sunfire Prep C18
OBD, 30x100 MM, yactuis!l 5 MkM; noaBmkHast daza A: 10:90 MeCN:H,0 ¢ 0,1% TFA; noxsuxHas ¢a3za B:
90:10 MeCN:H,O0 ¢ 0,1% TFA; rpaguent: 15-100% B B teuenue 10 MuH, 3ateM ynepKUBaHHE B TEUEHHE 2 MUH
npu 100% Bj; cxopocts mortoka: 40 Mi/MHH) obecreyuia IMOJTyYeHHE YKa3aHHOTO B 3aroJIOBKE COEIMHEHUS
(8 Mr, 25%) B BUzIe 6€J0T0 TBEPAOTO BELIECTRA.

LCMS [M+H]" =493.3.

'H SIMP (400 MTI', DMSO-d) & 7.86 (d, J=8.6 I'u, 1H), 7.52 (d, J=8.8 'y, 1H), 7.33-7.26 (m, 2H), 7.26-
7.13 (m, 4H), 5.13 (s, 2H), 4.82-4.74 (m, 1H), 4.27 (d, J=5.5 ', 2H), 3.99 (s, 3H), 2.83 (s, 3H), 2.71-2.58 (m,
1H), 2.43 (s, 3H), 2.09-1.97 (m, 1H), 1.92-1.74 (m, 3H), 1.70-1.44 (m, 4H).

O6HapyxeH 31 u3 32 npoTOHOB, MPOITYIIeH KUCIOTHBIHN MpoToH. hLPA, ICso =218 HM.

CoenuHeHus Mo npuMepam B Tabi. 5 CHHTE3MPOBAIM B COOTBETCTBUH C METOJMKAMH, OMHCAHHBIMU IS
MOJYYEHHUs COeAMHEHNH no mpumepam 112 i 113.

Tabnuna 5
LCMS, [M +H]* =471.3;
..., OH
0 T 'H SIMP (500 MI'u, DMSO-ds
\ o) and D,0) & 7.96 (d, J=8.8 ',
| 1H), 775 (br d. /=74 Tw, 1H), | mpunep
N 4.87 (brs, 1H), 4.5 (s, 2H), 12
0 4.11 (s, 3H), 3.25 - 3.17 (m, 2H),
N 2.77 (s, 3H), 2.68 - 2.59 (m, 1H),

114

(18,3S)-3-((6-(5-((3-(2-umknonponu-
ITHI)-3-METHIYPEHAO)METH)- | -MeTHIT-
1H-1,2,3-rpuazon-4-un)-2-
METHIITTHPHANH-3-HT)OKCH) LUK TOreKCaH-
I-kap6onoBas kuciota, cons TFA

2.54 (s, 3H), 2.09 - 1.99 (m, 1H),
1.92 - 1.75 (m, 3H), 1.70 - 1.4
(m, 4H), 1.25 (q, J=7.2 Ty, 2H),
0.56 - 0.45 (m, 1H), 0.31 - 0.24
(m, 2H), -0.05 - -0.13 (m, 2H);

hLPA, ICso= 112 uM.

O

Q ’(r)rOH

LCMS, [M +HJ* = 507.3;

'H IMP (500 MI'u, DMSO-d¢) &
7.85 (d, J=8.5 ', 1H), 7.50 (d,

(18,35)-3-((6-(5-((3-n30nenTn-3-
MeTUI-ypenao)mera)-1-metun-1H-1,2,3-
TpHa3071-4-11)-2-METHANHPUAHH-3 -
HIT)OKCH)LIMKJIOTeKCaH- | -kapOoHOBas
KHCIIOTa, coib TFA

3H), 1.69 - 143 (m, 4H), 141 -
1.29 (m, 1H), 1.23 - 1.11 (m,
2H), 0.75 (d, J=6.4 ', 6H).
OGHapy»x*eH034 13 36 MPOTOHOB;

hLPA, ICso=92 uM.

[ J=8.5 'y, 1H), 7.35 - 7.28 (m, Tprnicp
N~ 2H), 7.27 - 7.22 (m, 1H), 7.20 - 13
o] 7.16 (m, 2H), 4.91 (s, 2H), 481 -
N NJ( 4.74 (m, 1H), 4.28 (s, 2H), 4.01
115 N-N ] N (s. 3H), 2.74 (s, 3H), 2.68 - 2.59
\ ! (m, 1H), 2.58 (s, 3H), 2.45 (s,
3H), 2.06 - 1.97 (m, 1H), 1.91 -
(18,3S)-3-((6-(5-((3-6en3un-1,3- 1.74 (m, 3H), 1.68 - 1.45 (m,
auMeTunypenao)metii)-1-merun-1H- 4H). Ipory1ueH KuCIOTHBIH
1,2,3-rpuazon-4-ua)-2-Me THA-TUPUAHH- | TPOTOH;
3-H1T)OKCH) LIMKIIOreKCaH- | -kapGoHOBas hLPA, ICso= 166 uM.
kucjaoTa, conb TFA
Q LCMS, [M +H]" = 473.2;
-, JOH
¢} 'I]/ 'H SIMP (500 MI'uy, DMSO-d¢) &
N o) 7.91 (d, J=8.5 T, 1H), 7.60 (br
Nl P 275‘16:8.5 Tu, 1H), 4.81 (brs. 1), | rouen
.56 (s, 2H), 4.10 (s, 3H), 3.16 - 12
o) 3.06 (m, 2H), 2.72 (s, 3H), 2.68 -
N NJ( /\/k 2.58 (m, 1H), 2.50 (s, 3H), 2.10 -
116 N-N H N 1.96 (m, 1H), 1.94 - 1.74 (m,
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LCMS, [M + H]' = 483 4;

'H AAMP (500 MI'u, DMSO-de) &
7.87-7.82 (m,J=8.5 'y, 1H),

| ~ 747 (d,J=8.6 'y, 1H), 4.75 (br
N~ s, 1H), 4.70 - 4.59 (m, 2H), 4.09
0 (s, 3H), 3.80 - 3.67 (m, 1H), 2.66
N NJ( /@ -2.57 (m, 1H), 2.48 (s, 3H), 2.20
117 N-N H N -2.11 (m, 1H), 2.09 - 1.93 (m,
2H), 1.89 - 1.74 (m, 4H), 1.70 -
(18.38)-3-((6-(5((3-(6ummkno [2.2.1] | 1.37 (m, 6H), 1.34 - 1.14 (m, IMpumep
rentan-2-un)ypenao)metun)-1-vertun- | 3H), 1.14 - 1.02 (m, 1H), 0.68 - 112
1H-1,2,3-tpuazon-4-umn)-2- 0.51 (m, 1H). OGHapyxeH 31 u3
METHIMHPHANH-3-HT)OKCH)LMK/IOTEKCaH- | 34 TPOTOHOB;
I-xap6oHnosas kucnora, cons TFA hLPA,1 ICso= 420 M.
(auacTepeoMepHast CMEChb)
Q LCMS, [M + H] = 459.4;
o 'wn/OH 'H SIMP (500 MI'u, DMSO-de) &
o 7.85 (d,J=8.5 T, 1H), 7.48 (d,
S J=8.5 I'u, 1H), 4.78 (br s, 1H),
N~ 4.65 - 4.55 (m, 2H), 4.09 (s, 3H),
0 2.92-2.84 (m, 1H), 2.80-2.72 IMpumep
NN A (m, 1H), 2.66 - 2.57 (m, 1H), 112
118 Y H N 2.47 (s, 3H), 2.06 - 1.95 (m, 1H),
H/\(\ 1.93-1.72 (m, 3H), 1.68 - 1.40
(m, 4H), 1.37 - 1.11 (m, 2H),
(18.35)-3-((2-meTun-6-(1-meta-5-((3-(2- | 1.02 - 0.88 (m, 1H), 0.82 - 0.66
Metuabytun)ypeuso)merun)-1H-1,2.3- | (m, 6H). O6uapyxen u3 34
TPHA30.1-4-1i1) IUPUANH-3- MPOTOHOB;
HI)OKCH)LIMKIOreKcaH- | -kapOoHoBas -
KHCI0Ta (IMACTEPEOMEPHAS CMECD) hLPA, ICso= 105 M.
OO»:,H/OH LCMS, [M +H]" = 521.5;
N o 'H SIMP (500 MI'uy, DMSO-ds) &
7.86 (d,J=8.5 'y, 1H), 7.52 (d,
N F# J=8.9 T'y, 1H), 7.28 - 7.13 (m,
o 5H), 4.79 (brs, 1H), 4.66 - 451 [puvep
NI NJ{ (m, 3H), 4.08 - 3.99 (m, 3H), 112
NN NN 2.67-2.57 (m, 1H), 2.47 (s, 3H),
119 \ H

(18,3S)-3-((2-meTna-6-(1-metun-5-((3-(1-
(penunGyTun)ypenno)merun)-1H-1,2 3-
TPHA30.1-4-HT) THPHANH-3-
MIT)OKCH)LIMKJIOT€KCaH- | -kapOoHOBast
kuciota, onb TFA
(auacTepeoMepHast CMEChb)

2.07 -1.96 (m, 1H), 1.90 - 1.72
(m, 3H), 1.68 - 1.42 (m, 6H),
1.23 - 1.04 (m, 2H), 0.78 (brt,
J=17.3 I'u, 3H). O6HapyxkeHo 33
U3 36 MPOTOHOB;

hLPA, ICso= 187 uM.
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LCMS, [M + H]' = 507.4;

N (0] 'H AMP (500 MI'u, DMSO-ds) &
| 7.89 (d, J=8.5 'y, 1H), 7.56 (br
N F# d, J=8.5 I'y, 1H), 7.30 - 7.24 (m,
o} 2H), 7.19 (brd, J=6.7 T, 3H), | [pnvep
N NJ( 4.81 (brs, 1H), 4.61 (br s, 2H), 112
‘I:J—N H N 4.53 -4.44 (m, 1H), 4.06 (s, 3H),
120 \ H 2.67-2.60 (m, 1H), 2.09 - 1,98
(m, 1H), 1.92 - 1.74 (m, 3H),
(18,38)-3-((2-meTnn-6-(1-metnn-5-((3-(1- | 1.69 - 1.44 (m, 6H), 0.74 (brt,
dennmnpomun)ypenmo)merun)-1H-1,2.3- | J=7.2 T'y, 3H). OBHapyxeHo 28
TPHA30.1-4-HT) THPHANH-3- 13 34 MPOTOHOB;
HI)OKCH)LIMKIIOreKcaH- | -kapGoHoBas hLPA, ICso= 238 HM.
kuciota, cons TFA (auacrepeomepHas
CMECh)
oy : ”n/OH LCMS, [M +H] = 5114,
| A o 'H AMP (500 MI'uy, DMSO-d¢) &
N~ 7.93 -7.84 (m, 1H), 7.57 - 7.49
o . (m. 1H), 733 -7.23 (m, 5H), Tpaviep
N 1z 5.00 - 4.86 (m, 1H), 4.79 (br s, 112
W N N 1H), 4.68 - 4.37 (m, 4H), 3.89 -
121 N-NCH O 3.71 (m, 3H), 2.66 - 2.58 (m,
1H), 2.48 (s, 3H), 2.07 - 1.95 (m,
; 1H), 1.93 - 1.71 (m, 3H), 1.68 -
(18,38)-3((6-(5-((3~(2-rop-1-derma- | | 41 1y 4H) OGHapyseHo 28
stun)ypenao)merun)-1-verua-1H-1,2,3- w3 31 mpoToa;
TpHa301-4-111)-2 -METHITHPUAUH-3 -
HI)OKCH)LIMKIIOreKcaH- | -kapOoHoBas hLPA, ICso= 555 uM.
kuciora, cons TFA (auacrepeomepHras
cMech)
Q ° LCMS, [M + H]' = 459.4;
0 "'|( H 'H SIMP (500 MI', DMSO-d) &
N o) 7.90 (brd, J=8.9 T'y, 1H), 7.61
(brd,J=8.5 T'y, 1H), 4.82 (brs,
N F# 1H), 4.59 (s, 2H), 4.10 (s, 3H),
o) 2.96 (brt, J=7.2 Ty, 2H), 2.62 TMpuvep
NN A /\/k (brt,J=10.4 ', 1H), 2.07 - 1.98 112
122 N-NOH N

(18,3S)-3-((6-(5-((3-u30neHTHA-yPEHI0)
metun)-1-merun-1H-1,2,3-rpuazon-4-un)-
2-METHIINHPHANH-3-HT)
OKCH)LIMK/IOreKcaH- 1 -kapOoHoBast
kucora, conb TFA

(m, 1H), 1.92 - 1.73 (m, 3H),
1.71 - 141 (m, 5H), 1.24 - 1.14
(m, 2H), 0.80 (d, J=6.4 T'u, 6H).
O6HapyskeHo 28 u3 34
MPOTOHOB;

hLPA, ICso= 101 HM.
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LCMS, [M + H]' = 493 4;

3H). 1.68 - 1.45 (m, 5H), 0.96

N © . IH SIMP (500 My, DMSO-ds)
N_ .~ F 7.92 (d, J=8.5 Ty, 1H), 7.65 (br
o d.J=8.9 T, 1H), 483 (brs. H). | rrouep
NN Az 4.59 (s, 2H), 4.09 (s, 3H), 3.11 - 12
N NNy 3.04 (m, 1H), 2.67 - 2.58 (m,
123 NN H O 1H), 2.26 - 2.11 (m, 3H), 2.07 -
< 1.98 (m, 1H), 1.93 - 1.73 (m,
s T ™
metun)-1-mertun-1H-1,2,3-tpuazon-4-un)- OHAPYEH 21 M3 50 TIPOTOHOR;
2-METHANMUPHAHH-3- hLPA, ICso=929 uM.
HI)OKCH)LIMKIIOreKcaH- | -kapGoHoBas
kuciaora, coms TFA
Q LCMS, [M + H]* = 445 4;
9 “ir oH 'H SIMP (500 MI'e, DMSO-dg) &
N O 7.90 (brd, J=8.5T'y, 1H), 7.61
| (brd,J=8.9 'y, 1H), 4.82 (brs,
N F# 1H), 4.59 (s, 2H), 4.10 (s, 3H),
(0] 2.95 (brt,J=6.7I'u, 2H), 2.73 - n
NS NJ( 2.58 (m, 1H), 2.07 - 1.97 (m, pl’;‘z“p
124 N-NCOH NN 1H), 1.92 - 1.73 (m, 3H), 1.69 -
1.42 (m, 4H), 1.34 - 1.24 (m,
(18,3S)-3-((6-(5-((3-0yTnaypenno) 2H), 1.24 - 1.13 (m, 2H), 0.80 (t,
meti)-1-merun-1H-1,2,3-tpuazon-4-un)- | J=7.2 T'u, 3H). OGHapysxeHo 26
2-METHUANMHPHANH-3- U3 32 NpOTOHOB;
HI)OKCH)LIMKIIOreKcaH- | -kapGoHoBas hLPA, ICso= 434 M.
kucnora, TFA
O LCMS, [M + H]' =473 4;
o "'fl]/OH 'H SIMP (500 MI'ey, DMSO-de) &
o 7.91 (d,J=8.5 I'w, 1H), 7.60 (br
7 d, J=8.5 T, 1H), 4.82 (br s, 1H),
N~ 4.64 - 4.54 (m, 2H), 4.10 (s, 3H),
o 2.97 -2.87 (m, 1H), 2.68 -2.59 IMpumep
N /[( (m, 1H), 2.56 (br s, 3H), 2.09 - 112
125 N N 1.97 (m, 1H), 1.93 - 1.74 (m,
\ /

(18,3S)-3-((2-meTna-6-(1-metnn-5-((3-
MeTHII-3-(3-MeTHAOY TaH-2-1IT) ypera0)
metun)-1H-1,2,3-rpuason-4-un)nupuans-
3-11)OKCH) LIMKJIOTreKCaH- 1 -kapOGoHoBast
kucnota, coab TFA (anactepeomep 1)

(d,J=6.7 'y, 3H), 0.81 (d, J=6.4
I'u, 3H), 0.57 (brd, J=6.4 I'u,
3H). O6Hapyxen 31 u3 36
MPOTOHOB;

hLPA, ICso= 1,206 1tM.
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LCMS, [M +H]' = 459.3;

'H SIMP (500 MI'y, DMSO-de) &
7.88 (d,J=8.5 T'w, 1H), 7.54 (d,
J=8.9 Ty, 1H), 4.80 (br s, 1H),
4.68 -4.59 (m, 2H), 4.11 (s, 3H),

o 2.97 -2.88 (m, 1H), 2.67 - 2.59 np]ulrvlep
N/ NJ( (m, 1H), 2.50 (br s, 3H), 2.09 -
126 N H N 1.97 (m, 1H), 1.93 - 1.70 (m,
\ 3H), 1.70 - 1.42 (m, 5H), 0.89
(18.38)-3(2-erma-6-1-vemna-5-((3-3- | (& /=6.7 T, 3H), 0.76 (d, J=6.7
MeTHaOyTaH-2-un)yperao)mernn)-1H- T, 6H). Q6Hap_wKeH 31m34
1,2,3-tpuason-4-un1)mupuaun-3-wn)okcy) | TPOTOHOB,
LMKJIOreKcaH- | -kapOOHOBas KUCIIOTA, hLPA, ICso=611 M.
coap TFA  (amacrepeomep 2)
oJi)-.,{]/OH LCMS, [M + H]" =445 3;
(l) 'H SIMP (500 MI'uy, DMSO-ds) &
7 7.87 (d, J=8.5 Ty, 1H), 7.53 (d,
N~ J=8.9 'y, 1H), 4.80 (brs, 1H),
o 4.62 (s, 2H), 4.11 (s, 3H), 2.81 - INpumep
NN g 2.75 (m, 2H), 2.66 - 2.58 (m, 112
127 KI—N H N 1H), 2.50 (br s, 3H), 2.06 - 1.99
N H/Y (m, 1H), 1.93 - 1.72 (m, 3H),
1.69 - 1.43 (m, 5H), 0.76 (d,
(18,35)-3-((6-(5-((3-u306yTHnypenso) | J=6.7 I'u, 6H). O6HapyxeHo 29
metn)-1-mertun-1H-1,2 3-tpuazon-4-un)- | y3 32 MPOTOHOB;
2-METHIMHPHAMH-3- _
WJT)OKCH)LIMKJIOTeKCaH- | -kapGoHOBas hLPA; ICs0=2,270 uM.
kucora, conb TFA
LCMS, [M + H]" = 459.3;
Q{, OH 'H AMP (500 MI'u, DMSO-de) &
(¢} T 7.87 (d,J=8.5 'y, 1H), 7.52 (d,
N o J=8.5 Ty, 1H), 6.71 (brt, J=5.8
| Iy, 1H), 4.79 (brs, 1H), 4.58 (br
N A d, J=5.8 'y, 2H), 4.10 (s, 3H),
o 2.93 (brd,J=7.3 T, 2H), 2.73 npl"l“z‘c"
N J( (s, 3H), 2.67 - 2.58 (m, 1H), 2.48
128 '~ N (s, 3H), 2.06 - 1.97 (m, 1H), 1.92

N
\ / /Y
(18,3S)-3-((6-(5-((3-1306yTHI-3-
MeTunypenao)metn)-1-merun-1H-1,2.3-
TpHa301-4-111)-2-METHAMUPHAUH-3-
HIT)OKCH)LMKJIOreKcaH- | -kapOoHOBas
KHCJI0Ta

-1.69 (m, 4H), 1.67 - 1.44 (m,
4H), 0.68 (d, J=6.4 T'y, 6H).
OGHapysxkeHo 33 u3 34
TNIPOTOHOB;

hLPA, ICso= 273 uM.
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LCMS, [M +H]" = 493 4;

IH SIMP (500 MI'y, DMSO-ds) 6
7.87 (d, J=8.6 'y, 1H), 7.51 (d,
J=8.7 T, 1H), 7.31 - 7.16 (m,
SH), 4.81 - 4.70 (m, 2H), 4.70 -

NN 4.59 (m, 2H), 4.08 (s, 3H). 2.70 - | TTpuvep
129 N-N H H 2.61 (m, 1H), 2.49 (s, 3H), 2.08 - 112
1.98 (m, 1H), 1.94 - 1.77 (m,
3H), 1.73 - 1.48 (m, 4H), 1.29
(18,3S)-3-((2-meTrn-6-(1-metun-5-((3-(1- | (d,J=7.0 'y, 3H). OBnapyxeHo
denmmaTun)ypengo)metun)-1H-1,2,3- | 29 u3 32 npoToHoB;
TPHA30-4- 1) MHpHAHH-3- hLPA, ICso= 142 uM.
MIT)OKCH)LIMKIIOTeKCaH- 1 -kapOoHoBas
kucnora, TFA (auacrepeomepHas cmecs)
Q oH LCMS, [M +H]' = 493.2;
9] '|]/ 'H AMP (500 MI'u, DMSO-d¢) &
X o 7.89 (d, J=8.5 I'y, 1H), 7.58 (br
| d, =89 I'y, 1H), 7.31 - 7.24 (m,
N~ 2H), 7.24 - 7.14 (m, 3H), 4.81
o (brs, 1H), 4.74 - 4.65 (m, 1H),
NS N NJ( N 4.64 - 4.54 (m, 2H), 4.07 (s, 3H), | TIpumep
130 N-N H N 2.67 - 2.59 (m, 1H), 2.50 (s, 3H), 112
\ H/\© 2.07-1.97 (m, 1H), 1.92 - 1.73
(m, 3H), 1.69 - 1.45 (m, 4H),
(18,38)-3-((2-meTun-6-(1-metun-5-((3- 1.26 (d, J=7.0 'y, 3H).
((R)-1-penumyrum)ypeno)merun)-1H- | O6Hapyxeno 29 u3 32
1,2,3-tprazon-4-u1)nupuanH-3- MPOTOHOB,
MIT)OKCH)LIMKJIOTeKCaH- 1 -kapOoHOBast hLPA, ICso= 275 M.
kucnora, TFA
Q LCMS, [M +H]" = 507.3;
o w,n/OH 'H SIMP (500 MI'y, DMSO-de) &
o 7.87 (d,J=8.9 'y, 1H), 7.49 (d,
7N J=8.9 Ty, 1H), 7.28 - 7.24 (m,
No~ 2H), 7.21 - 7.18 (m, 1H), 7.12
o (brd, J=7.6 l"u,_ZH), 6.89 (brt, Tpunep
N J( : J=5.6 'y, 1H), 543 -5.37 (m, 112
W NNy 1H), 4.77 (br s, 1H), 4.73 - 4.60
. N-N.  H //\© (m. 2H), 4.11 (s. 3H)., 2.68 - 2.57

(18,3S)-3-((2-meTun-6-(1-metun-5-((3-
metun-3-((R)-1-
dennmaTin)ypenno)merun)-1H-1,2,3-
TpHa30.1-4-U1)MHPHANH-3-
MI)OKCH)LIMKIOTeKCaH- 1 -kapOoHOBas
kuciora, TFA

(m, 1H), 2.47 (s, 3H), 2.41 (s,
3H), 2.05 - 1.94 (m, 1H), 1.91 -
1.69 (m, 3H), 1.69 - 1.42 (m,
4H), 136 (d, J=7.0 Ty, 3H).
O6HapysxkeHo 33 u3 34
MPOTOHOB;

hLPA, ICso=217 uM.
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LCMS, [M +H]" = 507 4;
,O o 'H SIMP (500 MI'w, CDCl3) 8
0 i 8.16 (d, J=9.1 I'y, 1H), 7.80
X 0 (brd, /=8.8 T'u, 1H), 7.36 -
o P 7.30 (m, 2H), 7.28 - 7.22 (m,
N 3H), 5.69 - 5.54 (m, 1H), 4.85
NS N{ -4.75 (m, 1H), 4.68 (5, 2H), | mpunep
. N7y 427 (s,3H),2.92-2.81 (m, 112
132 N"NGH 1H), 2.70 (s, 3H), 2.68 (5,
3H), 2.22 - 2.10 (m, 1H), 2.00
(18,38)-3-((2-veTha-6-(1 -verna-5(3- | - 177 (m, 6H), 1.72 - 1.61 (m,
meTHa-3-((S)-1-benunstin) 1H), 1.51 (d, /=7.2T'w, 3H).
ypeugo)merin)-1H-1,2,3-rpuazon-4- O6Hapyxeno 32 u3 34
WJT)THPHAHH-3-HT)OKCH)LIMKIIOreKcan-1- | MPOTOHOB,
kapOoHoBas kucnora, con TFA hLPA, ICsp= 276 HM.
Q oH LCMS, [M +H]" = 459.0,
Q “ir 'H SIMP (500 M, DMSO-ds) &
N (0] 7.87 (brd, J=8.5 ', I1H), 7.51
| (brd,J=8.7 T, 1H), 6.60 (brs,
N7 1H), 4.77 (br s, 1H), 4.67 - 4.55
0 (m, 2H), 4.18 - 4.03 (m, 3H), Tpunmep
N A k 2.76 -2.67 (m, 3H), 2.67 - 2.58 112
133 N-N H N (m, 1H), 2.48 (s, 3H), 2.05 - 1.95
(m, 1H), 1.89 - 1.75 (m, 3H),
(18,38)-3-((6-(5-((3-(tper-Gytin)-3- | 171 - 1.48 (m, 4H), 1.28 (s, 6H).
meTunypenao)metun)-1-vetun-1H-1,2,3- | O6napyxeno 30 uz 34
TPUA3071-4-11)-2-METHAMPUIUH-3 - MPOTOHOB;
MIT)OKCH)LHKIOreKcaH- | -kap6oHoBas hLPA, ICso= 1,089 kM
KHCJI0Ta
OIO":, OH LCMS, [M + H]" = 445 4;
C“)/ 'H SIMP (500 MI'u, DMSO-dc) &
7N 7.88 (d, J=8.5 'y, 1H), 7.54 (d,
N J=8.5Tu, 1H), 4.79 (br s, 1H),
o 456 (5, 2H), 424 - 418 (m, 1H), | [pusep
NN 4.10 (s, 3H), 2,67 -2.59 (m, 1H), | |5
134 ven N N/k 2.57 (s, 3H), 2.48 (s, 3H), 2.05 -
N I 1,99 (m, 1H), 1.92 - 1.73 (m,
1555130 oo | WL 120 00
MeThaypeuao)metun)-1-vetna-1H-1,2,3- 30’ 332 np(;TOHOB; i
TPHA301-4-HIT)-2 -METHITUPHANH-3 - ’
WIT)OKCH) IMKIOTeKCaH- | -kapGoHOBast hLPA, ICso=519 uM
KHca0Ta, cob TFA

Mpumep 135. (185,3S)-3-((6-(5-(3-bensunypenno)-1-mermn-1H-1,2,3-tpuazon-4-un)-2-MeTHITHPHINH-3-
WIT)OKCH )IIUKJIOTeKcaH- 1 -kapOoHoBast kuciota, 1 TFA

O/O'»,,r//o
SN OH
| A\
H
H
NNANC N
Nn I
\ O

135A. Metun (18S,3S)-3-((6-(5-(3-6en3unypenno)-1-metnn-1H-1,2,3-tpuazon-4-umn)-2-Me TUITHPUIUH-3 -
WIT)OKCH)IHKIIOreKcan- 1 -kapookcunat, 1 TFA
O’O""fo
O\

.z
=/

P
§<
5

M-

B cocya 1u1ss MUKPOBOJIHOBOH 00pabOTKH, COAEPIKAIIMH CYCIIEH3UIO coeiMHEHHs 110 npumepy 64B (30 mr,
0,080 mmouss) B Tosnyosae (0,80 wmur), mo6aemsuin Et;N (67 mxi, 0,48 mmons) u (PhO),PON; (43 wmxi,
0,20 MmMostb). PeakLiMOHHYIO CMECh HarpeBalu B MUKpPOBOJHOBOM peaktope npu 100°C B Tedyenue | u, 3arem
OXJIaXJanu 10 KOMHATHOH Temmeparypsl. JloGaBnsiau Oensmmamun (22 mkn, 0,20 MMONb) U PEaKIMOHHYIO
CMECh HarpeBajii B MUKpPOBOJIHOBOM peakrtope npu 100°C B teyenune 10 MuH, 3aTeM OXJIaXXAaJId JO KOMHATHOH
Temnepartypsl. Peakunonnyto cmecs pacnpeaensan mexay EtOAc u 1,0 M Bogu. K,HPO,. Boansrii cioit akcT-
parupoBaii EtOAc (2 pa3a). O6bennHeHHble oprannyeckue 3KkcTpakThl cymin (Na;SO,) M KOHIEHTPUPOBAIH
B BakyyMme. [Ipo3pauHblii, OecuBeTHbIi ocTatok ouuninanu npenaparuBHod HPLC (komnonka: Sunfire Prep C18
OBD, 30x100 MM, yactuisl 5 MkM; moaBmxkHas ¢asa A: 10:90 MeOH:H,O c¢ 0,1% TFA; noaBwkHas ¢asa B:
90:10 MeOH:H,O ¢ 0,1% TFA; rpanuent: 25-100% B B Teuenune 10 MuH, 3aTeM yJIep>XKMBaHUE B TEUEHUE 2 MUH
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npu 100% B; ckopocts noToka: 40 Mi1/MUH), oJy4ast yKa3aHHOE B 3arojioBke coequHeHue (22 mr, 46%) B Buje
NPO3pavyHOro OECIBETHOIO Maca.

LCMS [M+H] =479.3.

Ipumep 135.

K pactBopy coeaunenus no npumepy 135A (22 wmr, 0,037 mmons) B THF (0,24 M) no6asnsuiu 1,0 M Boa-
HeIi pactBop LiOH (0,22 M, 0,22 MMosb). PeakiimoHHYIO cMech IIepeMenInBaIi IpH KOMHATHON TeMIepatype
B TeyeHue 20 u, 3aTeM KOHLEHTpHpoBaiu B BakyyMme. Octartok pactBopsiiau B cMecu 1:1 MeCN:H,O (1,5 mi);
nobaensimu TFA st noBenenust 3HaueHus pH g0 3. DtoT npoaykT ouuninanu npenapatuBuoit HPLC (konoHka:
Sunfire Prep C18 OBD, 30x100 mwM, yacTuips! S MkM; moaBwkHas gaza A: 10:90 MeCN:H,O ¢ 0,1% TFA; noxa-
BixHas ¢aza B: 90:10 MeCN:H,O0 ¢ 0,1% TFA; rpaguent: 10-100% B B Teuenue 10 MuH, 3aTeM ynepxKHBaHHE
B TeyeHue 2 muH npu 100% B; ckopocTs moroka: 40 MiI/MUH) € MOJIy4YEHHEM YKa3aHHOTO B 3aroJIOBKE COEJIMHE-
Hust (13 mr, 61%) B Bue 6eoro TBEpIOro BEIIESCTRA.

LCMS [M+H]" = 465.3.

'H SIMP (500 MI'u, CDCl;) & 11.59-11.45 (m, 1H), 9.76-9.66 (m, 1H), 8.16 (d, J=8.8 'y, 1H), 7.92 (d,
J=9.1 I'u, 1H), 7.42-7.38 (m, 2H), 7.38-7.32 (m, 2H), 7.31-7.26 (m, 1H), 4.76-4.67 (m, 1H), 4.53 (br d, J=5.0
I'u, 2H), 4.11 (s, 3H), 2.89-2.82 (m, 1H), 2.26 (s, 3H), 2.23-2.15 (m, 1H), 2.06-1.93 (m, 2H), 1.86-1.63 (m, 4H),
1.63-1.52 (m, 1H).

O6HapyxeHo 27 u3 28 mpOTOHOB, MPOMYIIEH KUCAOTHBII MpoToH. hLPA | ICso = 329 HM.

IIpumep 136.  (1S,35)-3-((2-Metun-6-(1-metun-5-(3-((R)-1-benumstun)ypeuno)-1H-1,2,3-rpuazon-4-
WJT)TUPUIMH-3-HUT)OKCH ) IUKJIOTeKcaH- 1 -kapOoHoBas kuciota, 1 TFA

ol

N OH

|/N

B
N
N, Ve
N—N
\ O

CoenuHenue no npumepy 136 CHHTE3UPOBAIM B COOTBETCTBHH C METOJIMKAMH, ONTUCAHHBIMHU ISl MOJTyue-
HUSI COeTUHEHMs 110 puMepy 135.

LCMS [M+H]" =479.1.

'H SIMP (500 MTI't, DMSO-dg) & 8.48 (s, 1H), 7.80 (br d, J=7.9 T'u, 1H), 7.73 (br d, J=8.5 T'n, 1H), 7.51
(brd, J=8.5 'y, 1H), 7.39-7.26 (m, 4H), 7.25-7.19 (m, 1H), 4.86-4.73 (m, 2H), 3.84 (s, 3H), 2.69-2.59 (m, 1H),
2.54 (s, 3H), 2.11-1.95 (m, 1H), 1.92-1.72 (m, 3H), 1.70-1.44 (m, 4H), 1.39 (br d, J=7.0 I';, 3H).

IIpoToH kapOoHOBO# kucoThl He HaOmoaancs. hLPA; ICs=103 M.

pumep 137. (1S,3S)-3-((6-(5-(((N-(LuxmoneHTHIMETHIT ) -N-METHICYIB(haMOWIT))aMHHO )METHI )- | -MeTHII-
1H-1,2,3-tpua3on-4-ui)-2-Me THIIMTHPUANH-3 -1 )OKCH ) IIUKIIOTeKCaH- | -kapOOHOBasi KHCIIOTa

7
N

N P
N
/

w N~
=N
R

137A. (HukaoneHTHIMETHIT)(METHIT)CYITb(haMOMIXIOPH T

N

Cl/S\N
0

K pactBopy 1,0 M cynsdypunximopuna B CH,Cl, (514 Mk, 0,51 mmons) B CH,Cl, (1 M) moGasnsnu
cMmech |-nmknoneHTun-N-metunmeranamuna, conu HCI (77 mr, 0,51 mmons) u TEA (179 mxin, 1,29 MmMonb) B
CH,CI, (1 mi). PeakuimoHHYIO CMECh OCTaBJISJIM HarpeBaThCs A0 KOMHATHOM TEMIIEpaTyphbl M MepeMeIInBalOT
NIPH KOMHATHOH Temreparype B T€4eHHe 2 4, IOoJTydasi HEOUHIIEHHOe YKa3aHHOE B 3arojIOBKE COEIMHEHHE, KO-
TOPOE MCTIOJIB30BANIM B CIEAYIOIIEH peakiy 6e3 TOMOJIHUTEIbHON OUHCTKH.

137B. Tper-byTun (1S,3S)-3-((6-(5-(ruppoxcumernn)- 1 -metuin-1H-1,2,3-tpuazon-4-nm)-2-MeThi-
TMHPUANH-3-HIT)OKCH ) IUKJIOTeKCaH- | -kapOoKCcHiIaT

O’O g/ O\g
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Cwmech (1S,35)-3-((6-(5-(rumpokcumerun)-1-metun-1H-1,2 3-tpuazon-4-un)-2-MeTUITHUPUTUH-3 -
WIT)OKCH)ITUKJIOTeKCaH- 1 -kapOoHOBOiT kucioTel (B pe3ynapTate LiOH-omocpemopannoro ruaponusa 1E; 500 mr,
1,44 mMonb) U TpeT-OyTHn (Z)-N,N'-muuzonponuikapbamumuaara (867 mr, 4,33 MMOib) B TPEeT-OyTHIOBOM
cnupte (1 mn)/THF (1 M) mepememmBanu npu KOMHaTHOH Temreparype B TeueHue 18 u. PeakunoHHyio cMmech
¢unpTpoBany; GMIBTPAT KOHICHTPUPOBAIH B BaKyyMe. HeoUHIeHHbIH MaCcITHUCTBIA NPOAYKT OYMINAIH Mpe-
naparuBHoit HPLC (Sunfire C18, pereHepupoBanHas kosonka 30x100 mm; nerexuus npu 220 HM; CKOPOCTb
notoka: 40 my/MuH; HenpepbIBHBIH rpagueHT oT 20 1o 100% B B Teuenune 10 MuH + yaep)xuBaHHE B TEUCHHE
2 muH nipu 100% B, rme A =90:10 H;O:MeCN u B = 90:10 MeCN:H,0) ¢ noiay4eHneM ykazaHHOTO B 3arojIoB-
ke coeaunenus (300 mr, 0,745 mmods, Beixon 51,6%) B Buae mMpo3payHOTo Macia.

[M+H]" = 403.2

137C. tper-Byrun (18S,3S)-3-((6-(5-(amunomerun)-1-metun-1H-1,2,3-tpuazon-4-ui)-2-MeTHATHPHIAH-3-
WIT)OKCH ) ITUKJIOTEKCaH- 1 -kapOOKCHIIaT

O’O 7//0

0
7 X
N“ A
N—N\

Cwmecs 137B (300 wmr, 0,75 mmons), DBU (0,23 mi, 1,49 mmons) u (PhO),PON; (0,24 mi, 1,12 Mmmonb) B
THF (5 mi) nepeMmemrdBaid NpH KOMHATHOH Temreparype B TedeHue Houd. JloGaemsuin PhyP (391 wr,
1,49 mmons) u H,O (1 M) ¥ peakilMOHHY10 CMECh NIEpEMELLIUBAIIN IIPU KOMHATHON TeMIlepaType B TeueHue 2 4,
3areM pacnpeneinsian mexay EtOAc u Bonoi. Opranudeckuii cioi npoMsiBanu paccosom, cyuniau (NaSOy) u
KOHIEHTPUpPOBaIK B BakyyMme. HeounmenHoe Macio mojsepranu xpomartorpaduu (24 r SiO,; HenpepbIBHBII
rpagueHt 0-10% EtOAc/rexcan B TeueHue 10 MMH), moiydas ykazaHHO€ B 3arosioBke coeauHenue (280 wr,
0,697 MMoutb, BEIXOZ 94%) B BUAE MPO3payHOro Macia.

[M+H]" = 402.2.

IMpumep 137.

Coenunenne no nmpumepy 137A (21 wmr, 0,10 MMonp) n06aBIsSIM K PacTBOPY COEAMHEHHS MO NPUMEPY
137C (20 wmr, 0,050 mmomb) u iPr,NEt (0,026 M, 0,149 mmons) B DCM (1 M) npu 0°C B Teuenue 5 muH. Peak-
IHOHHYIO CMECh NEpeMEeINBaId NMPH KOMHATHOH Temmeparype B TedeHue 20 4, mocie yero nodasmsumm TFA
(0,5 mi). PeaklinoHHYIO cMecCh NEpeMEIInBaNIy TP KOMHATHOHM TeMIiepaType B TeUeHHe 2 4, 3aTeM KOHLEHTPH-
poBanmu B BakyyMe. HeouwnmeHHBIH mpoaykTt ouumanu npenapatuBHoi HPLC (perenepmpoBaHHas KOJIOHKa
Sunfire C18 30x100 mm; nerexims mpu 220 HM; ckopocTb motoka: 40 MII/MHH; HENPEPBIBHBIH TPagUeHT
ot 30 no 100% B B Teuenue 10 MuH + Bpems yaep:xkuBaHus B TeueHue 2 MuH npu 100% B, rae A = 90:10:0,1
H,0:MeCN:TFA u B =90:10:0,1 MeCN:H,0:TFA) ¢ nony4eHHeM yKa3aHHOTO B 3arOJIOBKE COCIMHEHUS (COJIb
TFA; 4 wmr, 6,0 MKkMOJIb, BEIXO 12%) B BHJIE XKEJITOBATOTO Macia.

'H SIMP (400 MT'n, CDCl3) & 8.00 (d, J=8.8 T, 1H), 7.53 (d, J=8.8 I'ui, 1H), 4.77 (br d, J=1.3 T, 1H),
4.42 (s, 2H), 4.15 (s, 3H), 3.01 (d, J=7.7 T'u, 2H), 2.93-2.82 (m, 1H), 2.75 (s, 3H), 2.62 (s, 3H), 2.15-1.49 (m,
16H), 1.24-1.15 (m, 2H).

LCMS [M+H]" =521.3; hLPA, ICs, = 167 HM.

CoequHeHHs MO CIEIYIOMIMM MpHMepaM B Tall. 6 CHHTE3UPOBAIM B COOTBETCTBHUH C METOJUKAMH, OIHU-
CaHHBIMMU IS TIOJTYYEHUs COeIMHEHUs 1o pumepy 136

NH,
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Tabnuia 6

Ip. Ne

CTpyKTypa 1 Ha3BaHHEC

AHanUTHYECKHE ¥ OHONIOrHYECKHE
JaHHBbIC

138

= ' o
N
N P
N-N N
- H
\ /

(18,3S)-3-((6-(5-(((N-6yTun-N-
METHICYIb(HAMOMIT)aMHHO)METHI)- | -MeTHII-
1H-1,2,3-tpuazon-4-un)-2-Me THINUPHUANH-3-

WIT)OKCH)LIMKIIOrekcaH- 1 -kapOoHOBast KHCIOTa

LCMS, [M+H]+ = 495.2;

'H AMP (500 MI'u, CDCls) & 8.03
(d, J=8.8 I'y, 1H), 7.80 (brd, /=8.8
I'u, 1H), 4.85 (brs, 1H), 4.48 (s,
2H), 4.18 (s, 3H), 3.15 - 3.08 (m,
2H), 2.91 (brd, J=3.9 I'y, 1H), 2.78
(s, 3H), 2.73 (s, 3H), 2.20 - 1.64 (m,
9H), 1.58 - 1.49 (m, 2H), 1.32 (dq,
J=149,74TI'y, 2H), 0.93 (t, J=7.3
I'u, 3H);

hLPA, ICso = 449 M.

139

i@

( lS,3S)-3-((6-(5-(((N-00H3HH-N-
METHIICYIb(HAMOMIT)AMHHO)METHIT)- | -MeTHII-
1H-1,2,3-tpnazon-4-um)-2-Me THINMHPHANH-3-

MIJT)OKCH)LIMKJIOTeKCaH- | -kapOOHOBas KHCI0Ta

LCMS, [M+H]+ = 529.2;

IH SIMP (400 MI'u, CDCI3) 5 7.99
(d, J=8.8 T', 1H), 7.58 (br d, J=8.6
T, 1H), 7.39 - 7.26 (m, 5H), 4.77
(brd, J=2.4 Ty, 1H), 4.45 (s, 2H),
4.25 (s, 2H), 4.11 (s. 3H), 2.87 (br
s, 1H), 2.66 (s, 3H), 2.63 (s, 3H),
2.10 -2.03 (m, 2H), 1.9 - 1.59 (m,
6H);

hLPA, ICso =313 HM.

CoequHeHHS 10 CIECIYIONIMM NpuMepaM B Tab. 7 CUHTE3UPOBAIM B COOTBETCTBUH C METOJUKAMH, OIHU-

CaHHBIMH IUTA MOJYYCHHUA COCAUHCHHSA TIO MPUMCEPY 64.
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Tabnuua 7
Tp. No CrpyxTypa u HassanHe AHATUTHICCKHE U OHOJIOTrHYCCKHE
’ JJAHHBIC
,, 0
o i LCMS, [M + H] = 446.2;
X OH 'H SIMP (500 MT'u, DMSO-d¢) 8
| _N 7.82-7.63 (m, 1H), 7.50 - 7.39 (m,
1H), 4.87 - 4.61 (m, 2H), 3.94 -
140 N H 3.79 (m, 3H), 2.67 - 2.51 (m, 5H),
N, 7,/0 2.43-230(m,3H),2.11-1.95 (m,
N=N_ § 7/\/ 1H), 1.91 - 1.70 (m, 3H), 1.67 -
(18,35)-3-((2-metnn-6-(1 -metnn-5-(((nenran- 0.73 (m, 12H);
2-unokcu )kapoornn)amuso)-1H-1,2.3- hLPA, ICs0=29 uM.
TPUA30.1-4-HT) THPUANH-3-HIT)
OKCH)LMKJIOrCKCaH- | -kapOOHOBas KHCIOTA
0 ..,,r//o
o LCMS, [M + H]' = 458.2;
| A IH SIMP (500 MI', DMSO-d) &
_N 780 -7.61 (m, 1H), 7.53 - 7.35 (m,
H 1H), 4.84 - 4.66 (m, 1H), 4.61 -
141 NN o 4.44 (m, 1H), 3.96 - 3.76 (m, 3H),
Nt );’ \O 3.70 - 3.45 (m, 1H), 2.67 - 2.51 (m,
\ O 5H), 2.44 - 2.29 (m, 3H), 2.05 -
1.02 (m, 15H);
(18,38)-3-((6-(5-(((uxtorexcunokcn) hLPA,; ICso= 78 uM.
kapGoHu1)aMuHo)- 1 -metun-1H-1,2,3-tpuazon-
4-11)-2-MCTUINUPH AUH-3 - 1T)
OKCH)LIKJIOreKcaH- | -kap6oHOoBast KucioTa
oW
0 i LCMS, [M + H]" = 446.2;
X OH 'H SIMP (500 My, DMSO-do) 5
| N 7.80 - 7.63 (m, 1H), 7.54 - 7.42 (m,
Z 1H), 4.93 - 4.70 (m, 1H), 4.61 -
H 4.45 (m, 1H), 3.94 - 3.76 (m, 3H),
142 NN 375 -3.48 (m, 1H), 2.66 - 2.52 (m,

(18,3S)-3-((2-meTrn-6-(1-metun-5-(((nenran-
3-unokcu)kapbonnn)amuno)-1H-1,2,3-
TPHA301-4-HIT) THPUHH-3-HIT)OKCH)
LIMKJIOreKCaH- 1 -kapOoHoBast KHCI0Ta

5H), 2.44 - 2.31 (m, 3H), 2.07 -
1.72 (m, 4H), 1.69 - 1.27 (m, 6H),
1.14 - 051 (m, SH);

hLPA, ICso=30 M.
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v LCMS, [M + H]' =436.1;
X OH 'H SIMP (500 MI'e, DMSO-de) &
| _N 7.81-7.66 (m, 1H), 7.53 - 7.34 (m,
1H), 4.91 - 4.70 (m, 2H), 4.34 -
143 N ¥ F 4.04 (m, 2H), 3.93 - 3.83 (m, 3H),
N, )fo\/& 2.63 -2.53 (m, 3H), 2.44 - 2.36 (m,
NN o 3H), 1.99 - 1.73 (m, 4H), 1.71 -
(18,3S)-3-((6-(5-(((2-dropmporiokc) 143 (m, 4H), 1.37 - 1.12 (m, 3H);
kapOoHmT)aMuHo)-1-metun-1H-1,2,3-rprason- hLPA, ICso= 478 uM.
4-11)-2-METHIANUPH AMH-3-11)
OKCH)LIMKJIOreKCcaH- | -kapOoHOBast KHCI0TA
.o
o v LCMS, [M + HJ' = 436.2;
SN OH 'H SIMP (500 My, DMSO-de) 5
| _N 7.81-7.65 (m, 1H), 7.48 - 7.34 (m,
1H), 4.85 - 4.66 (m, 1H), 4.25 -
144 NN R ° 4.06 (m, 1H), 3.99 - 3.80 (m, 3H),
W 3.63 -3.36 (m, 3H), 2.68 - 2.53 (m,
N=NQ Zf SNF 4H), 2.43 - 2.33 (m, 3H), 2.06 -
(18.38)-3((6-(5-(((3-ropmpornioken) 1.39 (m, OH);
kapGoHu1)amMuHo)-1-metun-1H-1,2,3-tpuazon- hLPA, ICso= 254 M.
4-11)-2-METHIANUPH AUH-3-1T)
OKCH)LIMKJIOreKcaH- | -kap6oHOBast Kuci1oTa
O
N OH LCMS, [M + H]" =472.2;
| N 'H SIMP (500 MI'u, DMSO-dg) &
Z 7.84 -7.66 (m, 1H), 7.52 - 7.37 (m,
145 1H), 4.86 - 4.71 (m, 1H), 4.42 -

z
P/

N
. O, F
N T SNF
\ O
F
(18,3S)-3-((2-meTHa-6-(1-metnn-3-(((3,3,3-
TpudTOpNpOonokcH)kapooHmI)amuHo)- 1 H-
1,2,3-Tprazon-4-un)nupuauH-3-
HIT)OKCH)LIMKJIOTeKCaH- 1 -kapOOHOBast KHCI0Ta

4.06 (m, 2H), 3.93 - 3.79 (m, 3H),
2.79 - 2.54 (m, 2H), 2.47 - 2.26 (m,
4H), 2.12 - 1.40 (m, 9H);

hLPAl IC50: 43 uM.

CoenuHeHus 1o
BBIIIIC.

CJICAYIOIIUM IPpUMEpaM CHUHTE3HUPOBAJIM B COOTBETCTBUHM C METOAHMKAMH, ONMUCAHHBIMHU
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Tabnuua 8
AHATUTHYCCKHE H MeTox
Ip. Ne CTpyKTypa u Ha3BaHHE
OHOIOTHYECKHE JAHHBIE
LC-MS, [M+H]" = 443.2;
'H SIMP (500 MI'u, DMSO-ds) IMpumep
O 837 (s, 1H), 7.75 (d, J=8.5 'y, 135
(e} »,,n/OH 1H), 7.53 (d, J=8.8 'y, 1H), 7.20
~ 0 (brd,J=8.0 'y, 1H), 4.82 -4.74
| (m, 1H), 3.87 (s, 3H), 3.30 - 3.18
Nx (m, 1H), 2.68 - 2.60 (m, 1H),
H 2.07-1.98 (m, 1H), 1.91 - 1.73
146 N NN H (m, 3H), 1.70 - 1.44 (m, 4H),
N-N 77’ )/4 1.16 (d, J=6.9 T', 3H), 0.94 -
N O 0.82 (m, 1H), 0.46 - 0.33 (m,
(18,38)-3-((6-(5-(3«((R)-1- 2H), 0.33 - 0.25 (m, 1H), 0.21 -
LHKJIONPONHISTHA)YPenao)-1-metua- | 0.11 (m, 1H). OGHapysxeHo 26
1H-1,2.3-tpuazon-4-un)-2- 3 30 MPOTOHOB; MHK,
MCTH/HPHAHH-3- COOTBETCTBYIOLIMH METHITY,
HIT)OKCH)LIMKIIOreKCaH-1 -kapGoHoBas TEPCKPBIBACTCS C MTHKOM,
kucnota, cons TFA coorsercTByromnM DMSO-dg;
hLPA, ICso= 306 HM.
LC-MS, [M+H]" = 445.2;
O" OH 'H IMP (500 MI'u, CD;CN) & Tpumep
o) ’n/ 8.01 (d, J/=8.8 I'u, 1H), 7.73 (br 135
= o] d,J=8.8 'y, 1H), 4.92 - 4.84 (m,
N | 1H), 3.99 (s, 3H), 3.92 - 3.82 (m,
N 1H), 2.84 - 2.76 (m, 1H), 2.60 (s,
N H H 3H), 2.16 - 2.07 (m, 1H), 1.95 -
147 N, NTN 1.86 (m, 3H), 1.82 - 1.35 (m,
—N\ d 7/\/ 8H), 1.20 (d, J=6.6 'y, 3H), 0.95
(t, J=7.3 I'y, 3H). O6HapysxeHO
29 13 32 NpOTOHOB;
(1S,3S)-3-((2-meTun-6-(1-meTun-5-(3- hLPA, ICso= 517 M.
(nmeHraH-2-un)ypenno)-1H-1,2,3-
TpHa301-4-HT)THPHAUH-3-
HIT)OKCH)LIUKIIOreKcaH-1 -kapGoHoBas
kucnora, cons TFA (cmech
JHACTEPEOMEPOB)
LCMS, [M+H]" = 485.2;
o w,ﬂ/OH 'H SIMP (500 MI'u, DMSO-d¢) 8
5 7.88 (d, J=8.6 Ty, 1H), 7.55 -
A 7.47 (m, 1H), 6.56 - 6.35 (m,
No 1H), 4.78 (brs, 1H), 4.69 (br d,
J=5.4Tuy, 2H), 4.10 (s, 3H), 2.94
148 N i (brs, lH“), 2127 (q,J=7.5Tu, IMpumep
KI—N H 2H), 2.73 (s, 3H), 2.65 (brt, 108

N
O
(18,38)-3-((6-(5-((3-(unxa06y THA
METHII)-3-METHITYPEHA0)METHIT)-1 -
metun-1H-1,2,3-rpuazon-4-un)-2-
STUIMHPHAUH-3-HIT)OKCH)
LIMKJIOreKCaH- | -kapGoHOBast KMCI0Ta

J=10.4 Ty, 1H), 2.47 - 2.27 (m,
2H), 2.04 (brd, J=14.1 'y, 1H),
1.90 - 1.79 (m, 5H), 1.78 - 1.71
(m, 2H), 1.69 - 1.54 (m, 6H),
1.35 - 1.26 (m, 3H);

hLPA, ICso = 62 HM.
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LC-MS, [M+H]" = 507.4;
o .., OH 'H SIMP (500 MI'u, DMSO-ds) 8
T 8.01 -7.78 (m, J=8.5 'y, 1H),
X % 7.5 -7.37 (m, J=8.6 'y, 1H),
N P 728 -7.22 (m, 2H), 7.22 - 7.15
o (m, 1H), 7.09 (brd, J=7.3 'y,
2H), 6.62 (brs, 1H), 4.75 (brd,
149 NN NJ(N J=5.5 T'w, 3H). 4.40 (s. 2H). 4.10 “p]':)gep
N=N H (s, 3H), 2.83 - 2.68 (m, 5H), 2.63
(brs, 1H), 2.14 - 1.96 (m, 1H),
(18.38)3((6-(5-((3-bemann-3- | 192 (5, 2H), 184 (brd, /=138
MeTuayperao)metin)-1-metun-1H- T'y, 3H), 1.65 (br s, 2H), 1.56 (br
1,2,3-Tpuazon-4-um)-2-3THINUPHAHH- ?mJ;—lg)S I'n, 2H), 128 - 119
3-HIT)OKCH) IMKIIOTEKCaH- 1 - 4 >
KkapBOHOBas KHCIOTa hLPA, ICso = 143 1M
LC-MS, [M+H] = 473 5,
,O' on 'H AAMP (500 MT'it, DMSO-ds) 8
o “ 7.93 - 7.80 (m, 1H), 7.59 - 7.45
o (m, 1H), 6.58 - 6.39 (m, 1H),
[ 4.85-4.73 (m, 1H), 4.65 (brd,
N~ J=4.9 T, 2H), 4.08 (s, 3H), 3.09
o (brt, J=7.3 Ty, 2H), 2.85 (q.
150 L J=73 T, 2H), 2.71 (s, 3H), 2.66 “”l'z)“g‘ep
N-n N NN~ | -2:57 (m. 1H), 2.10- 1.95 (m,
I 1H), 1.88 - 1.75 (m, 3H), 1.71 -
(18,38)-3-((6-(5~((3-6yTna-3- 1.54 (m, 3H), 1.54 - 1.42 (m,
MeTunypenno)merun)-l-merua-1H- 1H), 1.26 (brt, J=7.5 I'u, 5H),
1,2,3-Tpnazon-4-u1)-2-3THa-MupUAKH- | .14 - 1.06 (m, 2H), 0.76 (t,
3-HMJ1)OKCH) LIMKITOreKCaH-1 - J=7.3 Ty, 3H);
KapOOHOBAs KMCIOTA hLPA, ICso = 44 uM
LC-MS, [M+H]" = 459.3;
-, ~OH 'H SIMP (500 MI'u, DMSO-d¢) &
0 T 7.85 (d, J=8.5 [, 1H), 7.50 (d,
X o J=8.5 T, 1H), 6.29 - 6.20 (m,
o P 1H), 6.16 - 6.13 (m, 1H), 4.76
(brs, 1H), 4.68 (brd, J=5.8 ',
151 \ J(Z 2H), 4.10 (s, 3H), 2.93 (q. J=6.4 | Tpumep
N N T, 2H), 2.86 (g, J=7.6 T', 2H), 108
N-N H ﬂ/\/\ 2.03 - 1.88 (m, 1H), 1.83 - 1.76
(18 38)-3-(6-(5((3-6yTm- (m, 3H), 163 (br d, /=9.5 ',
ypeuno)merun)-1-metun-1H-1,2.3- 2H), 1.53 (brd, J=12.2 I'y, 2H),
TpHazo-4-1n)-2 -3 THINHPUIHH-3 - 1.30 - 1.17 (m, 9H), 0.81 (t,
HIT)OKCH)LIMKIOTeKCaH- | -kapBoHoBast J=12 Ty, 3H);
KHCIOTa hLPA, ICso = 647 HM.
/O LC-MS, [M+H]" =471 .4;
o wh/OH 'H SIMP (500 MI'u, DMSO-dg) &
3 7.84 (d, J=8.5 ['w, 1H), 7.61 (br
N d,J=8.5 'y, 1H), 6.62 (brt,
No J=5.6 T, 1H), 4.72 - 4.62 (m,
o 3H), 4.08 (s, 3H), 3.02 (d, J=6.7
152 N I'y, 2H), 2.87 - 2.80 (m, 2H), IMpumep
N, N" Ny 2.80 -2.73 (m, 3H), 1.94 (brs, 108
N=N_ H Hw 1H), 1.67 (brs, 3H), 1.63 - 1.54
(183836 CHwmrompor | 5755 g 0
MeTH1)yperao)metun)- 1 -metun-1H- T'u, TH), ’0_33 ibrd J=76Tu
1,2,3-Tpuason-4-ui)-2-3THI-NHPUHH- ZH’)‘ 0.10 (brd, J:;l.6 I, ZH));
3-M1)OKCH)LIHMKIIOTeKCaH-1 - hLPA, ICs = 270 tM.
kapOoHOBas KHCIO0Ta
O,O.,,, OH LCMS, [M+H]+ =493 3;
“/ 'H SIMP (500 MI'u, DMSO-ds) &
X % 7.89 (d, J=8.5 [', 1H), 7.52 (d,
N J=8.5 Ty, 1H), 7.33 - 7.17 (m,
o SH), 4.80 (brs, 1H), 4.74 (s,
2H), 4.19 (br d, J=5.2 T'y, 2H),
153 N NJ(N 4.13 (s, 3H), 2.88 (q, J=7.3 ', “"1'6'”8“3"
N-N R 2H), 2.63 (brt, J=10.5 'y, 1H),
2.04 (brd, J=13.4 I'u, 1H), 1.88
(1S 38)-3-((6-(5~((3-Gemams- (brd, J=11.9Tu, 1H), 1.85 -
ypeugo)merun)-1-merun-1H-1,2,3- 1.74 (m,_ZH), 1.68 - 1.48 (m,
TPHA301-4-111)-2-3THANHPH AHH-3- 4H), 1.35 - 1.23 (m, 3H);
nmoxcm)mknorekcati-1kapGoosas | NLPA11Cs0 =107 HM.
KHCJI0Ta

IIpomexxyrouHoe coeguHenue 8. 4-HutpodeHnus (4-okconeHTHI)kapOoHaT

Q o
—d
e

K pactBopy S-ruapokcunentan-2-ona (400 mr, 3,92 mMmons) u 4-Hurpodenunxioppopmuara (947 wr,
4,70 mmonb) B THF (8 M) npu komHaTHOH Temmneparype nobasisuin nupuaus (0,95 mu, 11,8 MMons). Peakuu-
OHHYIO CMECh IepEeMELLNBAIN [IPU KOMHATHOH TeMneparype B TeueHue 48 u; TBep/ble BelecTBa OT(GHIbTPOBbI-

- 105 -



042829

BaJIM M QUIIbTPAT KOHLEHTPUPOBAIH B BaKyyMe, MOJIy4ast ChIpOil MPOoAyKT. DTOT NPOIYKT NOABEPraly XpoMaTo-
rpaduu (40 r SiO,; HenpepwiBHBIA rpagueHT oT 0 10 50% EtOAc B rekcaHax B TeueHUE 12 MHH, 3aTeM yIEpiKH-
BaHue mpu 50% EtOAc B rekcane B teuenue 10 MuH), monydas ykasaHHOE B 3aroyioBke coeauHeHue (500 mr,
1,871 mMmoub, Beixoq 47,8%) B BUAe OECIBETHOTO Maca.

'H SIMP (400 MI'u, CDCl;) & 8.34-8.21 (m, 2H), 7.40-7.33 (m, 2H), 4.31 (t, J=6.3 T'u, 2H), 2.62 (t,
J=7.0 'y, 2H), 2.19 (s, 3H), 2.10-1.96 (m, 2H).

LC-MS [M+H] =268.1.

4-HutpodeHun kapOOHATHBIC MPOMEKYTOUYHbIE COCTUHEHHS, HEOOXOAUMBIC IS MOJYyYCHHS COCAUHEHUH
MO CIEAYIOUIMM IpUMepaM, CHHTE3HPOBAIH U3 COOTBETCTBYIOIIMX CIHPTOB MO METOAMKE, ONMMCAHHOM I MO-

JIy4eHHU: MIpOMEKYTOYHOTO COCTUMHEHHS 2.

Tpovesx. CTpyKTypa H Ha3BaHHE AHQINTHYECKHE JAHHBIC
coen.Ne /
O,N
/[i) 'H IMP (400 MI'u, CDCls) & 8.32 - 8.24
9 o O/Y\/F/F (m, 2H), 7.42 - 7.34 (m, 2H), 4.29 - 4.14
(m, 2H), 2.45 - 2.26 (m, 2H), 2.17 - 1.99
F (m, 1H), 1.17 (d, J=6.2 T'y, 3H).
4-autpodenun (4,4,4-rpudrop-2-
MeTHIOYTHIT)KapOoHaT
OyN
LCMS, [M + H]" = 276.0; 'H SIMP (400
@\ /[2 F MTIu, CDCl:) 6 8.29 (d,J=9.1 Ty, 2H),
10 0 O/\/KF 7.38(d,J=9.0Tw, 2H),4.50 (t,J=6.6 'y,
2H), 2.36 (tt, J = 15.6, 6.6 ', 2H), 1.70 (t,
3,3-qudropOytHia(4-uurpodennn)- J=18.6 I'u, 3H).
kapOoHaT
OaN LCMS, [M + H]" = 264.1; 'H SIMP (500
\©\ O MTIu, CDCl:) 6 8.28 (dd,J=9.0, 1.7 'y,
11 O/KO/QA 2H), 7.40 (d,J=9.2 Ty, 2H), 5.29 (p, J =
7.0 Ty, 1H), 2.60 — 2.49 (m, 2H), 2.49 -
4-nurpodenun-cnmpo|2.3Jrexcan-5-un- 2.35 (m, 2H), 0.52 (br s, 4H)
KapOoHaT T o
O=N F LCMS, [M +H]" = 274.0; 'H SIMP (500
\@ o F MTI'y, CDCls) 3 8.31 (d,J=9.1 'y, 2H),
12 OJ(O/U/ 7.41(d,J=9.2Ty, 2H), 5.07 (qtd, J=7.6,
55,34 Tu, 1H), 3.15(ddt, J=15.6, 11.5,
3,3-audropLmknobyHi(4-HutpodeHu)- 7.1 T, 2H), 2.96 - 2.78 (m, 2H)
kapOoHaT e ’ ’ ’
O=N LCMS, [M +H]" =274.1; 'H SIMP (500
o M, CDCl3) & 8.32 (d, J=9.2 Ty, 2H),
13 O/lko F E 743 (d,J=9.3Tw, 2H), 4.46 - 4.29 (m,
/v 2H), 2.17 - 2.08 (m, 1H), 1.66 (tdd, J =
11.5,8.1,4.8 'y, 1H), 1.37 (dtd, J=13.2,
(2,2-audropumknonpornum)merun(4- 7.7.3.9 T, 1H).
HUTPO(DEHNT)KapOOHAT ’ i
O,N
Q /Uci F LCMS, [M +H]" =262.0; 'H IMP (500
14 O O/\// MTIu, CDCl:) 8 8.33 (d,J=9.1 Ty, 2H),
744 (d,J=9.2Tu, 2H),445(t,J=11.8
F 'y, 2H), 1.78 (t,J = 18.6 'y, 3H).
2,2-audropnponun(4-aurpodenun)-
kapOoHaT
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O,N

S S

LCMS, [M +H]* = 316.6; 'H SIMP (500

5 o) O/\/F/Q M, CDCL3) 5 8.34 (d,J = 9.2 T, 2H),
F 744 (d,J=9.2Tu, 2H), 4.76 (td, J = 12.4,
F 1.1 Ty, 2H).
4-autpodennn (2,2,3,3.3-
neHradroprponui)kapGoHaT
O=N LCMS, [M + H]* = 290.1; 'H SIMP (500
o) MT, CDCl3) 8832 (d,J = 9.2 T'w, 2H),
OJ( 7.42(d,J=9.2Tu, 2H), 5.99 (tt, J = 56.4,
16 OWF 4.6 T, 1H), 4.22 (qd, J=10.7, 6.1 T'y,
L 2H), 2.29 (dq. J=13.2, 6.6 Ty, 1H), 2.15 —
4 4-qurop-2-vernaGyia(d- 2.00 (m, 1H), 1.93 — 1.78 (m, 1H), 1.16 (d,
J=6.8 T, 3H)
HuTpodeHnT)KapOoHaT
OaN LCMS, [M + H]' = 266.1; 'H SIMP (400
\@ o MT'w, CDCls) 8 8.28 (d,J = 9.2 'y, 2H),
17 o/lko/\ﬂ 7.38(d,J=92Tu, 2H),4.41 (t,J=7.1 T,
2H), 1.70 (t,J = 7.1 Ty, 2H), 1.10 (s, 3H),
2-(1-MeTHILMKIONPOIHIT)STHI(4- 0.43 - 0.27 (m, 4H).
HUTpObeHNT)KapOOHAT
LCMS, [M + H]* = 266.1; 'H IMP (500
O2N M1, CDCls) 8 8.31 (d,J = 9.1 'y, 2H),
\Q\ o 7.43 - 738 (m, 2H), 437 (dd,J= 104,55
Iy Iy, 1H), 4.19 (dd,J = 10.4, 7.0 Ty, 1H),
18 o O/YA 1.25 - 1.15 (m, 1H), 1.12 (d, J= 6.6 I'y,
3H), 0.63 (ddt,J=13.6,9.1,4.3 I'y, 1H),
2-muxnonponuanponu(4-uurpodennn)- | 0.57 - 0.45 (m, 2H), 0.25 (ddd, J = 10.2,
KapGoHaT 45,18 Tw, 1H), 0.15 (ddd, J=9.2,4.8, 1.4
Ty, 1H).
OxN LCMS, [M +H]" =252.1 'H SIMP (500
\©\ o M, CDCls) §8.31 (d,J = 9.1 ', 2H),
7.41(d,J=9.1Tw 2H),4.39 (t,J=6.7 T,
19 OJ(O/\/A 2H), 1.69 (q.J = 6.8 ['u, 2H), 0.88 - 0.73
2-LMKI0NpONHITUI(4-HUTPOBCHII)- (m, 1H), 0.62 - 0.47 (m, 2H), 0.16 (dt,J =
kapOoHaT 6.0, 4.5 I'u, 2H).
O,N
\©\ )OJ\ 'H SIMP (500 MTI'u, CDCls) 6 8.24 - 8.17
- o OUF (m, 2H), 7.37 - 7.27 (m, 3H), 7.14 (d, J=7.7
Ty, 1H), 7.09 (dt, J/=9.2, 1.9 T'u, 1H), 7.02
(td, J=8.4, 1.9 Ty, 1H), 5.22 (s, 2H).
3-dropdenzun(4-uurpodeHun)kapooHat
LCMS, [M + Na]" = 276.0; 'H SIMP (500
O,N o My, CDCls) 8 8.30 (d,J = 9.1 T, 2H),
O e 7.41(d,J=92Tw 2H),4.21 (dd, J= 104,
51 o~ Yo N 6.0 Tu, 1H), 4.12 (dd, J=10.4, 6.8 T,

(S)-2-metunbytnn(4-autpodeHn)-
kapOoHaT

1H), 1.87 (dddd, /= 12.4, 7.9, 6.8, 5.8 ',
1H), 1.53 (dtd,J = 15.0, 7.5, 5.6 T, 1H),
1.36 - 1.23 (m, 1H), 1.03 (d, J= 6.7 s,
3H), 0.98 (t,J = 7.5 [', 3H).
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22

O,N o
OJ\O/\/\/F

4-dropOyTun(4-uurpodenun)kapdoHat

LCMS, [M + Na]' = 280.1; 'H SIMP (500
MTy, CDCls) § 8.29 (d,J = 9.2 Ty, 2H),
7.40 (d,J=9.1 T, 2H), 458 (t.J=5.5 'y,
1H), 4.49 (t,J= 5.7 T, 1H), 437 (t,J =
6.2 Ty, 2H), 2.00 - 1.79 (m, 4H).

23

O,N
@Oiox\ﬁ

(1-(2-¢roparun)uuknonpornun)metH(4-
HUTpodeHHT)KapOoHaT

LCMS. [M + NaJ* = 306.3; 'H SIMP (500
M, CDCls) §8.31 (d,J = 9.2 T, 2H),
7.42(d,J =92 T, 2H), 4.69 (t.J =59 I'y,
1H), 4.60 (t,J = 6.0 Ty, 1H), 4.20 (s, 2H),
1.91 (t,J=6.0 T, 1H), 1.86 (t,J= 6.0 Ty,
1H), 0.73 - 0.56 (m, 4H).

24

OzN\@\O j\ o/\%(

(2,2-AMME TUILHKIONPONHI)METH(4-
HutpodeHT)KapGoHaT

LCMS, [M + NaJ* = 287.9; 'H SIMP (500
MT, CDCls) §8.10 (d,J = 9.1 ', 2H),
7.21(d,J=9.1Tw, 2H), 425 (dd, J=11.5,
7.0 T, 1H), 3.98 (dd, J=11.5, 8.9 'y,
1H), 1.61 - 1.53 (m, 1H), 1.33 - 1.23 (m,
1H), 0.97 (s, 3H). 0.94 (s, 3H), 0.88 (tdd, J
=88,6.9,53 'y, 1H).

25

OZN\QO j\ OJ\/\

(S)-4-nutpodeHu-NeHTaH-2-1i1-KapOoHaT

LCMS. [M + Na]* = 276.0; 'H SIMP (500
M, CDCls) § 8.30 (d,J = 9.2 T, 2H),
7.41(d,J=9.1 'y, 2H), 5.00 — 4.85 (m,
1H), 1.77 (dddd, J = 13.0,9.9,7.2,5.5 ',
1H), 1.66 — 1.58 (m, 1H), 1.53 — 1.42 (m,
2H), 1.40 (d,J = 6.3 T, 3H), 0.99 (t, J =
7.4 T, 3H).

26

O,N
F
1SS SO
(ONG) F
4-aurpodenun(s,s,5-rpudropneHrun)-
kapOoHar

IH SIMP (500 MI'u, CDCls) 5 8.31 (d, J =
9.1 T, 2H), 7.41 (d. J = 9.2 T, 2H), 4.35
(t.J= 6.3 T, 2H), 2.25 - 2.13 (m, 2H),
1.88 (dt, J=9.0, 6.4 T, 2H), 1.77 (tt. J =
10.6, 6.1 Ty, 2H).

27

ON ]
T

(R)-1-unknonponunsrun-(4-uurpodeHun)-
kapOoHaT

LCMS, [M + H]* = 252.0; 'H SIMP (400
MT, CDCls) & 8.30 (d,J = 9.2 Ty, 2H),
7.41(d,J=92Tw, 2H), 432 (dq, /= 8.8,
6.3 T, 1H), 1.49 (d, J = 6.3 'w, 3H), 1.22
~ 1.10 (m, 1H), 0.72 - 0.61 (m, 2H), 0.61 —
0.51 (m, 1H), 0.41 - 0.28 (m, 1H).

28

OZN\O\ 0] =
OJ\O/\/\

(R)-4-HurpodeHnI-neHTaH-2-ni-kapooHart

LCMS, [M + Na]" = 276.0; 'H SIMP (500
MT, CDCls) § 8.30 (d,J = 9.1 ', 2H),
7.41(d,J=9.2 T 2H), 4.93 (dt,J =173,
6.0 T, 1H), 1.82 — 1.71 (m, 1H), 1.62 (ddt,
J=138,96,59 T, 1H), 1.54 - 1.42 (m,
2H), 1.40 (d, J = 6.3 T, 3H), 0.99 (t, J =
73 Ty, 3H).

29

A
O)l\o/w.m‘

(TpaHc-2-METHILHKIONPONHI)METHI(4-
HUTpOdeHHT)KapOoHAT

LCMS. [M + HJ* = 252.1; 'H IMP (500
MT'1, CDCls) 6 8.31 (d, /= 9.1 'y, 2H),
7.42 (d,J=9.1 T, 2H), 4.15 (qd, J = 11.2,
7.5 T, 2H), 1.12 (d, J = 6.0 Twg, 3H), 1.00
(tq,J=7.7,4.5,3.9 T, 1H), 0.87 - 0.78
(m, 1H), 0.57 (dt, /= 9.0, 4.8 Ty, 1H), 0.45
(dt,J=8.1,5.1 T, 1H).
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O,N
o LCMS, [M + H]" = 288.1; 'H SIMP (500
oJ\o . MI, CDCls) 6 8.37 - 8.23 (m, 2H), 7.48 —
30 /\Q< 7.36 (m, 2H), 4.38 (d, J = 6.7 T'u, 2H), 2.87
F ~2.72 (m, 2H), 2.64 (ddddd, J = 13.1, 10.8,
(3,3-audropumkaodyrummetna(4- 8.7,5.3,3.3 ', 1H), 2.57 - 2.40 (m, 2H).
HUTpOdeHUT)KapOOHAT
ON 0 F LCMS, [M + Na]* = 280.1; 'H SIMP (500
F s - Ay
11 M /\/kF MI, CDCls) 6 8.32 (d,J=9.2 I'y, 2H),
0" 0 742 (d,J=92Tu, 2H), 4.55 (t, J=6.3 ',
4-aurpodennn(3,3,3-rpudropnponnn)- | 2H), 2.65 (qt,J = 10.2, 6.3 ', 2H).
kapOoHaT
ON LCMS, [M + HJ" = 252.1; 'H SIMP (500
2 0 M, CDCls) 8 8.31 (d,J = 9.1 I'y, 2H),
PR 7.42(d,J=9.1Tw, 2H),4.15 (qd, J= 11.2,
32 o O/V 7.5 T, 2H), 1.12 (d, J = 6.0 T'w, 3H), 0.99
(tq,J=17.9,44,39Tu, 1H), 0.93-0.78
(2-MeTunumKIonponuI)MeTHI(4- (m. 1H), 0.57 (dt. J=9.1, 4.8 T'w, 1H), 0.45
HUTPOGbEHWT)KapOOHaT (t,J=82,5.1 I, 1H). ’
ON LCMS, [M +H]" =252.0; 'H SIMP (500
2 0 MTI, CDCls) 5 8.38 — 8.19 (m, 2H), 7.47 -
L 7.37 (m, 2H), 4.32 (dq, J=8.9, 6.4 'y,
33 0”0 1H), 1.49 (d,J = 6.3 Tt 3H), 1.16 (qt. J =
8.5,4.9 T'w, 1H), 0.71 - 0.61 (m, 2H), 0.60
(S)-1-maxronpomumsua(4-surpoennn)- | _o's3 1y 1H) 0.35 (ddd, J= 102, 5.0, 3.8
kapOoHat I'u, 1H) ’ ’ ’ T
ON LCMS, [M + H]" = 240.0; 'H SIMP (500
2 o] M, CDCls) & 8.30 (d, J = 9.1 I'u, 2H),
34 O)Lo/'\/ 7.41(d,J=92Tu, 2H), 487 (h,J =63
g Svrn(d Jkap6 Iy, 1H), 1.85 - 1.65 (m, 2H), 1.40 (d, J =
(S)-cek-6ytHn(4-uurpodennn)kapooHar 6.2 T, 3H), 1.02 (t. J = 7.5 [u, 3H).
ON LCMS, [M + Na]* = 262.1; 'H SIMP (500
2 o = M, CDCls) & 8.30 (d, J = 9.1 I'u, 2H),
35 OJ\O/\/ 7.41(d,J =92 T, 2H), 4.86 (p, J = 6.3
— 4 Jap6 Iy, 1H), 1.85 - 1.63 (m, 2H), 1.40 (d, J =
(R)-cex-0yTun(4-aurpodennn)kapoboHar 6.3 T, 3H), 1.02 (t. J = 7.4 [, 3H).
ON 0 LCMS, [M + H]" = 254.1; 'H SIMP (500
i MTw, CDCl5) & 8.30 (d, J = 9.2 T'w, 2H),
36 0" © 7.41(d,J=9.1Tu, 2H), 4.75 (p, J=6.2
Iy, 1H), 2.02 - 1.90 (m, 1H), 1.36 (d, J =
(S)-3-meTunOyTan-2-uia(4-HUTPOGDEHMIT)- 6.3 T, 3H), 1.02 (dd,J = 6.9, 3.0 T, 6H).
kapOoHaT S i ’ ’
OoN 0 = LCMS, [M + H]* =254.1; 'H SIMP (500
P M, CDCls) & 8.30 (d, J = 9.2 T'u, 2H),
37 0 0/\( 7.41(d,J=9.1Tu, 2H), 4.75 (p, J=6.2
Iy, 1H), 2.02 - 1.90 (m, 1H), 1.36 (d, J =
(R)-3-meTundyran-2-un(4-aurpodeHnn)- 6.3 T, 3H), 1.02 (dd, J = 6.9, 3.0 T, 6H).
kapOoHaT T ? ’ ’
O,N + 1
\@\ i F LCMS, [M + H]" = 294; 'H SIMP (400
F My, CDCls)  8.32 (d,J=9.2 'y, 2H),
38 © O/\/\l/ 7.41(d,J=92Tu, 2H),4.39 (t,J=6.3 'y,
2H), 2.38 - 2.23 (m, 2H), 2.14 - 2.01
4-uutpodennn-(4,4,4-rpudropoyTii)- ZH;) (m, 2H), (.
kapOoHaT '
O2N LCMS, [M + H]* = 266; 'H SIMP (500
\©\ o /Q‘/ My, CDCls)  8.20 (d,J = 9.1 'y, 2H),
7.30(d,J=92Tw, 1H),5.01 (p,J=73
39 OJ(O Iy, 1H), 2.28 - 2.22 (m, 2H), 1.96 (ddd, J
3,3-qumeTnauuknooyTua(4-autpodennn)- | =10.1,7.2,2.9 I'u, 2H), 1.13 (s, 3H), 1.09
kapGoHaT (s, 3H).

CoenuHeHus 10 PUMEPaM B CIIEAYIOIIEH Tabnule CHHTE3UPOBAIM MO0 METOJUKAM, OIIMCAHHBIM JJIs TOJTY-
YeHHUs] COeIUMHEHHMH Mo nmpuMepaM | M 2, ¢ HUCMOJb30BAaHHUEM BBIIICYKAa3aHHBIX 4-HUTPOQEHH KapOOHATHBIX
HNPOMEXYTOUHBIX COSTUHEHHH.
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Ip. Ne CTpykTypa H Ha3BaHHE AHaTUTHYCCKUE H Merox
GHONOrHYECKHE JAHHBIC
154 LCMS, [M +H]" =5014, IMpumep
o -, ~OH 'H SIMP (500 MI'u, DMSO- 1
i de) 58.64 (s, 2H), 7.59 (s,
2 o] 1H), 4.88 (s, 1H), 4.75 (d,J =
Na N 5.5 T'w, 2H), 4.08 (s, 3H),
L\ o 3.83(d,J= 6.1 'y, 2H), 2.72
—-2.63 (m, 1H), 2.37- 148
\ £} E}
N NJ(O (m, 10H), 0.94 (d, J=6.6 I'yy,
N-N H F 3H):
. ):
F hLPA, ICs= 2905 HM.
(18,38)-3-((2-(1-meTun-5-((((4,4,4-
TpHdTOp-2-METHIOYTOKCH)KApPOOHHT)
amuHo)meTnn)-1H-1,2,3-tpuazon-4-
HIT)TUPUMHINH-5-UIT)OKCH)-
LHKJIOreKkcaH- 1 -kapOoHOBast KMCIOTa
155 LCMS, [M+H]" =5153, IMpumep

/

O

N\
0 F

F
F

(1S,3S)-3-((3-meTra-5-(1-meTHI-5-

((((4,4,4-tpudpTop-2-MeTUIOY TOKCH)
kapbonun)amuso)metun)-1H-1,2.3-
TPHA301-4-KiT) TUPA3HH-2-UIT)OKCH)
LHKJIOrekcaH- 1 -kapOoHOBast KMCIOTa

IH SIMP (500 MI', DMSO-
ds) 88.59 (s, 1H), 7.60 (s,
1H), 5.38 (s, 1H), 4.72 (d,J =
5.3 T, 2H), 4.05 (s, 3H),
3.82(d,J = 6.2 'y, 2H). 2.69
~2.58 (m, 1H), 2.33 - 1.41
(m, 10H), 0.93 (d, J = 6.6 I',
3H);

hLPA, ICso= 85 HM.

1
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156 LCMS, [M + H]" = 459.3; Tpumep
o ... _OH IH SIMP (500 MI'e, DMSO- !
T d) 68.55 (s, 1H), 7.55 (s,
N)\lf 0 1H), 5.39 (br s, IH), 4.71 (d,
~UN J=5.5Tu, 2H), 4.07 (s, 3H),
0 3.91 (d,J=6.8 'y, 2H), 2.69
~2.59 (m, 1H), 2.47 (s, 3H),
N‘N N H/Iko/\[] 2.14 - 1.42 (m, 15H);
N\ hLPA, ICso= 213 HM.
(18,3S)-3-((5-(5-((((unxa00yTHI-
METOKCH)KapOOHHIT)aMHHO )METH)- 1 -
metua-1H-1,2,3-tpuazon-4-un)-3-
METHIIHPA3ZHH-2-HT)OKCH)LIMKJIOT€KCaH-
1-kapOoHOBast KMCI0TA
157 LCMS, [M + H]" =458.2; Tpumep
o7, OH 'H AIMP (500 My, DMSO- !
T de) 57.82 (d, J = 8.6 T't, 1H),
Z i o 7.50 (brs, 1H), 747 (d,J =
N 8.6 T, 1H), 4.82 - 4.65 (m,
J(z 3H), 4.04 (s, 3H), 3.98 (brs,
N 2H), 2.66 — 2.57 (m, 1H),
N—=N, H O/\/A 2.43 (s, 3H), 2.04 - 1.08 (m,
\ 10H), 0.64 (br s, 1H), 0.33 (br
(18,38)-3-((6-(5-((((2-tmxnonponua- | s, 2H), 0.0 (br s, 2H);
9TOKCH)KapOOHHIT)aMHHO )METHII)- 1 - hLPA, ICso= 19 uM.
metua-1H-1,2 3-rpuazon-4-un)-2- ’
METHUIMHPHIANH-3-
HIJT)OKCH)LIMKJIOTeKCaH- | -kapOoHOBast
KHCJIOTa
158 LCMS, [M + H]" =475 .4; IMpumep

N NJLO/\/k
NN H

(18,35)-3-((5-(5-((((3,3-aumeTna-
OyTOoKCH)KapOOHHT)aMHHO)METHT)-1 -
metua-1H-1,2 3-tpuazon-4-un)-3-
METHJINHPA3HH-2-HIT)OKCH)LIMKTOTCKCaH-
1-xapGoHOBas KHUCIOTA

'H SIMP (500 MI'u, DMSO-
ds) 58.54 (s, 1H), 7.47 (s,
1H), 5.38 (brs, 1H), 4.69 (br
s, 2H), 4.05 (s, 3H), 4.0 -
3.88 (m, 2H), 2.67 - 2.57 (m,
1H), 2.46 (s, 3H), 2.12 - 1.37
(m, 10H), 0.85 (s, 9H);

hLPA, ICso= 76 sM.

1
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159 LCMS, [M + H]" =498.9; IMpumep
o -, JOH IH SIMP (500 MI',, DMSO- !
i ds) 58.55 (s, 1H), 7.74 (s,
N)Y o 1H), 7.38 (d,J=17.3 T, 1H),
N 7.12 (t,J=10.3 'y, 2H), 5.37
1) (s, 1H), 5.02 (s, 2H), 4.79 -
4.63 (m, 2H), 4.06 (s, 3H),
AN
N‘N—N HJko E 2.60 - 2.55 (m, 1H), 2.44 (s,
N 3H), 2.10 - 1.36 (m, 8H):
hLPAl IC50: 122 uM.
(18,3S)-3-((5-(5-(((((3-¢pTopOe H3MT)
OKCH)KapOOHHIT)aMHHO)METH)- | -MeTHII-
1H-1,2,3-rpuazon-4-un)-3-
METHJINHPA3HH-2-1T)OKCH)LINKIOTE€KCaH-
1-kapOoHOBast KMCI0Ta
160 LCMS, [M + H]" =459.0; Ipumep
o -, -OH 'H SIMP (500 MI'u, DMSO- 1
T ds) 88.54 (s, 1H), 7.50 (s,
N2\|( o 1H), 5.38 (s. 1H), 4.70 (d, J =
N 5.5 'y, 2H), 4.06 (s, 3H),
i 3.97 (t,J= 6.7 T'y, 2H), 2.65
- 2.57 (m, 1H), 2.46 (s, 3H),
N
N—N H O/\/A 2.11 - 1.32 (m, 10H), 0.64 (s,

N\ 1H), 0.34 (d,J=17.9 T'y, 2H),
(18,3S)-3-((5-(5-((((2-unkmonponua 0.00 (d,J=4.9 I'u, 2H);
3TOKCH)KapOOHUI)aMHHO)METHIT)-1 - hLPA, ICso= 66 5M.

metun-1H-1,2,3-tpuazon-4-un)-3- :
METHIIMUPA3HH-2-HT)OKCH)IUKIOreKCaH-
1-xkap6GoHOBas KHCI0TA
161 LCMS, [M + H]* =460.9; IMpumep

., ~OH
g
NN
N
£
N
‘I:I—N\ ” O/\S/\

(18,35)-3-((3-meTua-5-(1-meTHa-5-
(((((S)-2-meTunGy TOKCH)KaPOOHHIT)
amuHo)metnn)-1H-1,2,3-tprason-4-
WJT)THPA3HH-2-1T)OKCH) LIMKJIOTeKCaH- 1 -
KapOOHOBAsi KHCIOTA

'H SIMP (500 MI'u, DMSO-
de) 88.54 (s. 1H), 7.51 (s,
1H), 5.38 (s, 1H), 4.70 (s,
2H), 4.06 (s, 3H), 3.80 - 3.67
(m, 2H), 2.61 — 2.56 (m, 1H),
2.46 (s, 3H), 2.10 - 1.24 (m,
10H), 1.11 - 1.01 (m, 1H),
0.84 - 0.75 (m, 6H);

hLPA, ICsp= 109 stM.

1
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162 LCMS, [M +H]" =464.1; Ipumep
o ... OH 'H SIMP (500 MI',, DMSO- 1
T de) 87.84 (d, J = 8.5 Ty, 1H),
Z I o 7.48 (d,J=8.6TT'u, 1H), 4.76
N (d,J=5.7Tu, 3H), 447 (t,J
i =6.0Tw, 1H),437(d,J=64
A Iy, 1H), 4.06 (s, 3H), 3.99 (t,
N
N-N ” O/\/\/F J=6.0T'y, 2H), 2.70 - 2.61
\ (m, 1H), 2.46 (s, 3H), 2.07 -
(18,3S)-3-((6-(5-((((4-dpTopbyTOKCH) 1.44 (m, 12H),
xapbonun)amuno)mernn)-1-metun-1H- | L PA | 1Cso= 60 uM.
1.2,3-tpnazon-4-ni)-2-Me TUI-NUPUANH-
3-HM1)OKCH) LIMKJIOreKCaH- 1 -kapOoHOBast
KHCJIOTa
163 LCMS, [M + H]" =490.1, Tpumep
o -, OH 'H SIMP (500 MI'y, DMSO- !
i ds) 57.58 (d, J=8.5 Ty, 1H),
Z3 o 7.27(d,J=8.7 Ty, 1H), 4.51
N (d,J=5.6Tw, 3H), 429 (t,J
0] =64Tw, 1H),420(t,J=64
NS AL I'w, 1H), 3.81 (s, 3H), 3.59
N-N H O/X\/F (sn 2H), 2.20 (s, 3H), 1.79 -
\ 1.21 (m, 10H), 0.21 - 0.04
(1S,3S)-3-((6-(5-(((((1-(2-¢rop- (m, 4H). (ITpotoH a k
STHJI) LMK IOMPONHI)METOKCH)KapOOHUT) | KMCIOTE He HabmoaacTes M3-
amuHo)metun)-1-metun-1H-1,2,3- 3a MOJABJICHHS BOABI);
TpHa301-4-111)-2-METHITUPHIHH-3 -HJ1) hLPA, ICso= 88 uM.
OKCH)LIMKJIOreKcaH- | -kapOoHoBast
KHCJIOTa
164 LCMS, [M +H]" =472.1, IMpumep
o ., _OH 'H SMP (500 MI',, DMSO- 1
T ds) 57.68 (d,J=8.5 T, 1H),
Z | o 7.32(d,J=8.6Twy, 1H), 459
N (d,J=5.7Tw, 3H), 3.91 (s,
J(Z 4H), 3.67(dd,J=11.6,8.6
N I'u, 1H), 2.55 - 2.46 (m, 1H),
N-N N 0/\>L 2.31 (s, 3H), 1.92 - 1.29 (m,
AN

(18,3S)-3-((6-(5-(((((2,2-anmeTn-
LIMKJIONPOITHII)METOKCH)KapOOHHMT )-
amuHo)metun)-1-metun-1H-1,2,3-
TpHas3on-4-um)-2-METUIMUPHANH-3-11)
OKCH)LIMKJIOreKcaH- | -kapOoHoBast
KHCII0Ta

8H), 0.86 (s, 3H), 0.84 (s,
3H), 0.69 (d, /=142 Ty,
1H), 0.29 (dd, J = 8.6, 4.3 'y,
1H);

hLPA1 IC50: 65 HMA
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165 LCMS, [M + H]" = 460.1; IMpumep
OO-., OH 'H SIMP (500 MI't, DMSO- !
11/ ds) 6782 (d, J=8.5Tu, 1H),
“ 0 © 7.52 - 7.44 (m, 2H), 4.74 (br
N s, 3H), 4.65 (s, 1H), 4.04 (s,
o] 3H), 2.44 (s, 3H), 2.00 - 1.30
NN AL /k/\ (m, 10H), 1.28 - 118 (m,
N=N H O 2H), 1.11 (d, J=6.1 'y, 3H),
\ 0.84 (t,J = 7.4 Ty, 3H).
(18,3S)-3-((2-meTun-6-(1-meTia-5- (ITpoToH o k KHCIIOTE HE
((((((S)-menTan-2-un)oxcu)kapoonui) | HabaogaeTcs U3-3a
amuHo)metnn)-1H-1,2 3-rpuazon-4- MOAABICHUS BOABI);
WJT)[IUPHUMH-3-HIT)OKCH) LIMKJTOTeKCaH- 1 - hLPA, ICso= 34 uM.
kapOOHOBasi KUCIOTa
166 LCMS, [M+H]"=514.1; Ipumep
orO..,, OH 'H SIMP (500 MT't, DMSO- !
r do) 57.82 (d, J=8.5 'y, 1H),
Z i © 7.58 (s, 1H), 7.53 (d,J=8.6
N T, 1H), 4.76 (d,J=5.4 T,
o) 2H), 4.71 (s, 1H), 4.05 (s,
N NJ( F . 3H), 3.97 (t,J = 6.5 Ty, 2H),
NN BTNk 2.24 (brs, 2H), 1.97 - 140
F (m, 10H). (ITpotonsr o k
(18,3S)-3-((2-meTun-6-(1-meTHa-3- kapGoHOBOit kucnore 1 -CHs
(((((5,5,5-TpudTopneHTHI)OKCH) Ha MUPUANHE HE
kapbonut)amuso)metnn)-1H-1,2 3- Ha0mogaoTCs U3-3a
TPUA30.1-4-HT)TUPUIHH-3 -HIT)OKCH) MOAABJICHHUS BOABI);
uMKIOreKcat-1-kapGoHoBas kucnora | i p A ICso= 121 M.
167 LCMS, [M + H]" = 457.9; Ipumep

OH
T
=z | (e}
N
O ~
N\\\ N/lko S
N-N_ A N

(18,3S)-3-((6-(5-(((((R)-1-tmx10-
MPOIMHI3TOKCH)KapOOHNIT)aMHHO)
merun)-1-metun-1H-1,2,3-tpuazon-4-
WIT)-2-METHINNUPHANH-3-HT)OKCH)
LIMKJIOreKcaH-1-kapOoHOBas KHCIO0TA

'H AMP (500 MI'u, DMSO-
ds) 87.63 (d, J=8.5Tw, 1H),
7.29 (d,J=28.6 I'u, 1H), 4.58
(s, 1H), 4.54 (s, 2H), 3.95 -
3.89 (m, 1H), 3.84 (s, 3H),
2.46 —2.38 (m, 1H), 1.86 —
1.23 (m, 8H), 1.01 — 0.92 (m,
3H), 0.76 - 0.67 (m, 1H),
0.27 - -0.03 (m, J 4H). (-CH3
Ha MUPUANHE HE
HaOII0JAr0TCS U3-3a
MOAABJICHHUSI BOABI);

hLPA] IC50: 427 uM.
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168 LCMS, [M+H]" =4722; Tpumep
OO% OH 'H SIMP (500 MI'tt, DMSO- !
T ds) 87.83 (d, J=8.5 Ty, 1H),
Z o 7.49 (d,J = 8.6 'y, 1H), 7.41
~_N (brs, 1H), 4.88 — 4.79 (m,
o) 1H), 4.74 (s, 3H), 4.05 (s,
NS AL /d/ 3H), 2.45 (s, 3H), 2.14 - 1.46
N-N H © (m, 12H), 1.08 (s, 6H).
\ (ITpoton o x kapOOHOBOI
(1S,3S)-3-((6-(5-((((3,3-aumeTun- KHCIIOTE He HabII0aaeTCs U3-
LUKJIOOYTOKCH)KapOOHHII)aMUHO)METHIT) | 32 MOAABICHHUS BOJIbI);
-1-metun-1H-1,2,3-rpuazon-4-un)-2- hLPA, ICso= 90 uM.
METHINTHPUANH-3 -
HIT)OKCH)LIUKJIOTeKCaH- | -kapboHoBas
KHCI0Ta
169 LCMS, [M + H]" = 500.1; IMpumep
OO.,/, OH 'H AMP (500 MI'ei, DMSO- 1
i de) 7.84 (d,J= 8.5 'y, 1H),
z | o 747 (d,J=28.6Tu, IH), 4.77
~UN (d, J=5.4Tu, 3H), 4.06 (s,
0 3H),4.01 (t,J=6.4 'y, 2H),
2.70 = 2.62 (m, 1H), 2.46 (s,
W S N/lko F F 3H), 2.32 - 2.19 (m, 2H),
N-N_ H /\/\f’ 2.07 - 1.47 (m, 10H);
F hLPA, IC5= 55 M.
(1S,3S)-3-((2-meTun-6-(1-metun-5-
((((4,4,4-tpudropbyToKcH)KapOOHHIT)
amuHo)mertun)-1H-1,2, 3-tpuazon-4-
W) IUPHINH-3-HT)OKCH) LIMKJIOTeKCaH- 1 -
kapOOHOBast KUCI0TA
170 LCMS, [M + H]' = 460.2; Tpunep
OO-.,, OH 'H AMP (500 MI'er, DMSO- 1
r ds) 57.84 (d,J=8.6 T, 1H),
7 o 7.48 (d,J = 8.6 ', 1H), 4.76
N (d,J=11.4Tu, 3H), 448 (s,
o . 1H), 4.05 (s, 3H), 2.71 - 2.59
N N’lk : (m, 1H), 2.46 (s, 3H), 2.07 -
‘,:,_N\ H Oﬁ/ 1.45 (m, 9H), 1.11 - 0.95 (m,

(18,3S)-3-((2-meTnn-6-( 1 -meTun-5-

((((((R)-3-meTunOyTaH-2-H1)OKCH)
kap6onua)amuHo)metn)-1H-1,2,3-
TPHa30.1-4-11)TUPUINH-3-HT)OKCH)
LMKJIOreKcaH- | -kapOoHoBas KucIoTa

3H), 0.80 (brs, 6H);
hLPA, ICso= 92 utM.
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171 LCMS, [M + HJ" =460.2; Tpumep
OO-.,, OH 'H SIMP (500 My, DMSO- !
T de) 57.84 (d, J=8.5Tw, 1H),
z i © 748 (d,J=8.6Twy, 1H), 4.75
N (d, J=7.9Tu, 3H), 4.67 (s,
i - 1H), 4.05 (s, 3H), 2.69 - 2.62
X H (m, 1H), 2.46 (s, 3H), 2.09 —
N‘,;,_N N™ o™~ 1.20 (m, 12H), 1.15 - 1.05
\ (m, 3H), 0.84 (t,J=7.8 T,
(18.38)-3-((2-meTHn-6-(1-meTna-3- 3H);
((((((R)-nenTran-2-un)okcn)kapboHua) | hLPA, ICsp= 76 uM.
amuHo)meria)-1H-1,2 3-rpuazon-4-
W)[THPHANH-3 -UT)OKCH) LIMKJIOTEKCaH- 1 -
KapOOHOBAs KHCIOTA
172 LCMS, [M + H]" =446 .2; Tpumep
oOw OH 'H SIMP (500 M'u, DMSO- !
T ds) 87.83 (d, J=8.5Tw, 1H),
Z i o 7.49 (d,J=8.7Twu, 1H), 4.78
N (s, 1H), 4.75 (s, 2H), 4.62 -
[O N 4.54 (m, 1H), 4.05 (s, 3H),
N N,l( 2.66 — 2.59 (m, 1H), 2.45 (s,
N-N H 0N\~ 3H), 2.06 — 1.39 (m, 10H),
N 1.11 (d,J= 6.2 T'y, 3H), 0.81
(18,3S)-3-((6-(5-((((R)-cex-6yTokCcH (t,J= 84Ty, 3H);
kapboHua)amMuHo)MeTH)- 1 -metuia-1H- hLPA, ICso= 152 uM.
1,2,3-rprazon-4-mi)-2-Me THII-IIUPUIUH-
3-H1)OKCH)LIMKJIOTeKCaH- | -kapOoHOBast
KHCJIOTa
173 LCMS, [M + HJ" =460.1; Ipumep
O«O..,, OH 'H AIMP (500 M, DMSO- !
r de) 57.83 (d, J=8.6 ', 1H),
Z ) 0 7.52 (s, 1H), 7.48 (d,J=8.7
N I'u, 1H), 4.78 (s, 1H), 4.75 (s,

N N’I(O/S/
N—-N\ H

(18S,3S)-3-((2-meTun-6-(1-metua-5-
((((((S)-3-meTnndyTaH-2-UI)OKCH)
kapbonut)amuno)metnn)-1H-1,2,.3-
TPHA30.1-4-1JT) THPHAUH-3 -HIT)OKCH)
LMKJIOreKcaH- 1 -kapOoHOBast KMCI0Ta

2H), 4.51 — 4.43 (m, 1H),
4.04 (s, 3H), 2.66 - 2.59 (m,
1H), 2.45 (s, 3H), 2.06 - 1.40
(m, 9H), 1.06 (d,J = 6.4 'y,
3H), 0.81 (t,J = 6.9 Ty, 6H);

hLPA, ICso= 167 uM.
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174 LCMS, [M + H]" = 486.2; Tpumep
OO.,,/ OH IH SIMP (500 MI't, DMSO- 1
ll/ ds) 88.11 (s, 1H), 7.82 (d,J =
2 o 8.6Tw, 1H), 747 (d,J=8.7
N Iy, 1H), 5.33 - 5.18 (m, 1H),
o 4.80 (d,J=5.1Tu, 2H), 4.77
N NJ( F - (s, 1H), 4.03 (s, 3H), 2.66 —
Nen N O 2.57 (m, 1H), 2.42 (s, 3H),
\ g 2.04 - 1.41 (m, 8H), 1.30 (d,
~ J=6.6T'n, 3H);
(18,3S)-3-((2-meTrn-6-(1-meTHA-5-
((((((S)-1,1,1-tpucproppropan-2-u) hLPA;ICs0= 101 M.
oxcu)kapOoHuT)amuHo )MeTh)-1H-
1,2,3-rprazon-4-un)nupuanH-3-
HIT)OKCH)LIMKJIOTeKCaH- | -kapOoHOBas
KHCJIOTA
175 LCMS, [M + H]" = 446.0; Ipumep
OrO-,,, OH 'H SIMP (500 MI', DMSO- 1
r ds) 87.83 (d, J=8.6 T', 1H),
Z 0 o 7.48 (d,J=85Twu, 1H),4.78
N (s, 1H), 4.75 (s, 2H), 4.62 —
o) 4.55 (m, 1H), 4.05 (s, 3H).
NS AL /k/ 2.67-2.58 (m, 1H), 2.45 (s,
N-N H O 3H), 2.05 - 1.39 (m, 10H),
N 1.10 (s, 3H), 0.80 (s, 3H);
(18,38)-3-((6-(5-((((S)-cex-6yToken- | hLPA, ICso= 95 HM.
kapOoHun)amuno)metun)-1-merun-1H-
1,2,3-tpuazon-4-u)-2-Me THI-THPHIUH-
3-H1)OKCH ) LIMKIIOreKCaH-1 -kapOoHoBas
KHCJIOTa
176 LCMS, [M + H]" =458.2; IMpumep
O«O.,, OH 'H SMP (500 MI'u, DMSO- 1
T de) $7.62 (d,J=8.5 Ty, 1H),
Z I o 7.27 (d,J =8.6 I'u, 1H), 4.55
=N (brs, 3H), 3.92 (s, 1H), 3.84
o) (s, 3H), 2.46 — 2.39 (m, 1H),
N NJ(o’% 2.24 (s, 3H), 1.85 - 1.21 (m,
N—-N H 8H), 0.97 (d, J= 6.7 I'y, 3H),
N 0.72 (br s, 1H), 0.28 — -0.06
(18,38)-3-((6-(5-(((((S)-1-1mK10- (m, 4H);
TNPOMIISTOKCH)KapOOHHT)aMHHO)METH) | hPA, ICso= 106 uM.
-1-metun-1H-1,2,3-tpuazon-4-um)-2-
METHITHPH AMH-3-HT)OKCH ) LIHKJIO-
rekcaH- 1 -kapOoHOBast KHCIOTa
177 LCMS, [M +H] =4442; Tpumep

OH
T
2 o]
N
2
AS
N“—-N\ H O/Q

'H SIMP (500 MI'u, DMSO-
de) 57.82 (d, J=8.6 Ty, 1H),
7.52 (s, 1H), 747 (d,J =86
T, 1H), 4.77 (br s, 2H), 4.71
(brs, 2H), 4.04 (s, 3H), 2.66
~2.56 (m, 1H), 2.44 (s, 3H),
2.23 - 1.43 (m, 14H);

1
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(18,3S)-3-((6-(5~(((unxa00yTOKCH
kapboHun)amuHo)MeTHI)-1 -MeThi- 1 H-
1,2,3-tpuazon-4-un)-2-Me THA-TIHPUAHH-
3-MJ1)OKCH) LIMKJIOreKcaH-1 -kapOoHoBast

hLPA] lC5U: 148 uM.

KHCJI0Ta
178 LCMS, [M + H]" =480.1; IMpumep
OO.,,, OH 'H AIMP (500 MT'u, DMSO- 1
I de) 87.83 (d, J=8.5 Ty, 1H),
7 % 7.80 (s, 1H), 7.49 (d, /= 8.7
N I'u, 1H), 4.77 (br s, 4H), 4.04
0 F F (s, 3H), 3.05 -2.92 (m, 2H),
N N/lk /O/ 2.62 -2.52 (m, 3H), 2.45 (s,
N-N H © 3H), 2.04 - 1.43 (m, 8H);
N hLPA, ICso= 102 M.
(18,3S)-3-((6-(5-((((3,3-audrop-
LMKIO00YTOKCH)KapOOHMIT)aMHHO)METHIT)
-1-metnn-1H-1,2,3-rpuazon-4-mm)-2-
METHJITHPH AMH-3 -HIT) OKCH ) LIMKJIO-
rekcaH-1-kapGoHoBas KHCI0Ta
179 LCMS, [M +H]" =458.4; IMpumep
OO-,,, OH 'H AMP (500 MT'u, DMSO- 1
r ds) 57.62 (d, J=18.5Tu, 1H),
“ | o 7.34 (s, 1H), 7.28 (d,J=8.6
N Iy, 1H), 4.55 (br s, 3H), 3.85
o) (s,3H),3.57(d,J =73 Iy,
N NJ( 2H), 2.44 - 2.35 (m, 1H),
=N H O/v 2.24 (s, 3H), 1.81 - 1.25 (m,
N 8H), 0.75 (d, /= 6.0 T'y, 3H),
(18,3S)-3-((2-meTnn-6-(1-meTnn-5- 0.58 - -0.03 (m, 4H);
(((((2-MeTHILMKIONPONHUIT)METOKCH) hLPA, ICso= 46 uM.
kapbonun)amuso)metun)-1H-1,2,3-
TPHa30.1-4-1T)THPHAUH-3-HIT)OKCH)
LMKJIOreKcaH- | -kapOoHOBast KHCI0Ta
180 LCMS, [M + H]" =480.3; Tpumep

Z

N N/[k F
H

N—-N
\

(18.38)-3((6-(5-((((2.2-anprop-
LMKJIOMPOTIHI)METOKCH)KapOOHMIT)-
amuHo)Metnn)-1-meruin-1H-1,2,3-
TpHa3on-4-ui)-2-METHINHUPUANH-3 -
WIT)OKCH)LIMKJIOTeKCaH- | -kapOoHOBas
KHCIIOTa (AracTepeomMepbl at
LUKJjonponui carbon)

IH SIMP (500 MI', DMSO-
ds) 57.84 (d, J=8.5 Ty, 1H),
7.73 (s, 1H), 748 (d, J= 8.6
T, 1H), 4.79 (br s, 3H), 4.22
—4.14 (m, 1H), 4.06 (s, 3H),
3.87 (t,J =102 Iy, 1H), 2.68
- 2.58 (m, 1H), 2.45 (s, 3H),
2.10 - 1.29 (m, 11H);

hLPA, ICso= 53 HM.

1
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181 LCMS, [M + H]" =486.1; Tpumep
OO-,, OH 'H SIMP (500 M'u, DMSO- !
T de) 57.84 (d, J=8.8 T, 1H),
7 © 7.73 (s, 1H), 749 (d, J=8.7
N I'u, 1H), 4.79 (d,J=52Tn,
o 3H), 4.19 (s, 2H), 4.05 (s,
X NJ( /\/EF 3H), 2.67 - 2.58 (m, 3H),
N-N H O . 2.45 (s, 3H), 2.06 - 1.46 (m,
N 8H);
(18,3S)-3-((2-meTHn-6-( 1 -MeTHI-5- hLPA, ICso= 96 HM.
((((3,3,3-rpudproppropoxcu)kapooHuI)
amuHo)meria)-1H-1,2 3-rpuazon-4-
WIT)TUPHAMH-3-HIT)OKCH) LIMKJIOTEKCaH- | -
kapOOHOBas KHCIOTa
182 LCMS, [M + H]" =494 3; Mpumep
OO.,,, oH IH SIMP (500 MI'y, DMSO- !
T d) 5784 (d,J=85 ', 1H),
3 o 7.67 (s, 1H), 749 (d, J= 8.6
N I'u, 1H), 4.79 (br s, 3H), 4.06
o) (s, 3H),4.03 (d,J=6.0Tny,
N NJ( 2H), 2.69 - 2.59 (m, 3H),
NeN N o/n 2.46 (s, 3H), 2.43 - 2.27 (m,
F 3H), 2.07 - 1.46 (m, 8H);
F hLPA, ICso= 85 HM.
(18.38)3((6-(5(((((3.3-androp-
LMKJI00Y THIT)METOKCH)KApOOHHT)aMHHO)
metun)-1-merun-1H-1,2,3-tpuason-4-
WI1)-2-METHIMHPHAMH-3-HUIT)OKCH)
LIMKIIOreKCcaH-1-kap6oHoBas kucnora
183 LCMS, [M + H]* = 458 3; Tpuvep
OO.., OH 'H SIMP (500 M'u, DMSO- !
T de) 37.65(d,J=8.5 T, 1H),
Z3 o 7.28 (d,J=8.6 T, 1H), 4.55
N (brs, 3H), 3.87 (s, 3H), 3.60
o (d,J=7.1Tu, 2H),2.51 -
N NJko/’a 2.39 (m, 1H), 2.27 (s, 3H),

W _N H
N AN

(1S,3S)-3-((2-meTun-6-(1-metun-5-
(((((TpaHC-2-METHILIMKIONPOITHIT)
METOKCH)KapOoHHT)aMuHO)MeTHT)-1H-
1,2,3-Tpuazon-4-un)nupuanH-3-mi)
OKCH)LIHKJIOreKcaH- 1 -kapOoHoBast
KHCIIOTA

1.87 - 1.26 (m, 8H), 0.77 (d,

J=6.0Tw, 3H), 0.55 (s, 1H),

0.44 (s, 1H), 0.22 - 0.14 (m,
1H), 0.03 (dd, /= 8.7, 4.5 Ty,
1H);

hLPA, ICsp= 32 M.
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184 LCMS, [M + H|' = 472.4; Ipuvep
O’O"« oH 'H SIMP (500 MT't, DMSO- !
T de) 87.84 (d,J=8.6 Tt, 1H),
Z O 7.54 (s, 1H), 749 (d, J= 8.7
N T, 1H), 4.78 (s, 1H), 4.75 (d,
(0] J=5.1Tw, 2H), 4.06 (s, 3H),
N N/IL 4.01 —=3.95 (m, 1H), 3.84 -
N-N. H Oﬁ/é 3.78 (m, 1H), 2.63 (t,/= 11.1
\ T, 1H), 2.45 (s, 3H), 2.06 -
(18S,3S)-3-((6-(5~((((2-umuxa0mponHII 1.44 (m, 8H), 0.97 (br s, 1H),
nponokcu)kapbonum)amuno)metia)-1- | 0.89 (brs, 3H), 0.50 (brs,
metun-1H-1,2,3-rpuason-4-um)-2- 1H), 0.37 - 0.25 (m, 2H),
METHJITHPH AMH-3 -HIT) OKCH ) LIKKJIO- 0.08 (s, 1H), 0.01 (s, 1H);
rekcan- 1 -kapOoHoBas KHCI0Ta hLPA, ICso= 41 uM.
195 LCMS, [M +H]"=4723, IMpumep
OO‘,, OH 'H SIMP (500 MI', DMSO- 1
T ds) §7.67 (d, J=8.5 T, 1H),
2 0 7.34 (d,J= 8.5 T'y, 2H), 4.66
N -4.53 (m,3H),3.94-384
/[2 (m, SH), 1.89 - 1.20 (m,
EN 10H), 0.82 (s, 3H), 0.08 (s,
New N oA 2H), -0.00 (d, J= 4.4 ',
2H). (ITpoToH o k
(18,3S)-3-((2-meTun-6-(1-metun-5-((((2- | xap6onosoii kuciore u -CHs
(1-METHILHKIONPONHI)ITOKCH) Ha MUPHIUHE HE
kapOonun)amuso)metun)-1H-1,2,3- HaboaaeTCs u3-3a
TPHa30.1-4-1T)THPHAUH-3-HIT)OKCH) MOAABJICHHUS BOJBI);
L[PlKJ'lOl‘CKCaH-]-KapGOHOBaH KHcCJI0Ta hLPA] ICSO: 72 HM.
196 LCMS, [M + H|" = 496.2; Tpuvep
OO‘,,, OH 'H SIMP (500 M, DMSO- !
T de) 57.85 (d, J= 8.5 Ty, 1H),
2 (o] 7.64 (s, 1H), 7.50 (d, J = 8.6
SN I, 1H), 6.16 (t, J = 56.5 T,
o 1H), 4.80 (br s, 3H), 4.06 (s,
3H), 3.91 - 3.81 (m, 2H),
NS NJ(O r 2.64 (t,J=10.9 I'y, 1H), 2.46
N-N_ - H /YY (s, 3H), 2.08 — 1.44 (m, 11H),

(18,3S)-3-((6-(5-((((4,4-audTop-2-
METHIIOY TOKCH)KapOOHMIT)aMHHO)METHIT)
-1-metun-1H-1,2,3-tpuazon-4-um)-2-
METHITUPHIUH-3-HT)OKCH) LIHKJIO-
rekcaH- 1 -kapGoHOBas KHCI0Ta

0.93 (d,J = 6.5 I'y, 3H);
hLPA, ICso= 83 M.
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197 LCMS, [M + H]" =460.3; IMpumep
OrO.,,, OH 'H SIMP (500 MI'y, DMSO- !
T de) 57.82 (d, J= 8.4 Ty, 1H),
3 0 7.52(d,J = 8.3 T, 2H), 4.74
N (brs, 3H), 4.05 (s, 3H), 4.0 -
e} 3.94 (m, 2H), 2.43 (s, 3H),
N N/lk /\/k 1.93 - 1.34 (m, 11H), 0.85 (d,
N-N H © J=6.6 T, 6H). (ITpoToH o k
KapOOHOBOH KHCIIOTE HE
(18,3S)-3-((6-(5-((((n30me HTHIOKCH) HabII0AaeTCS M3-3a
kapGoHun)amMuHo)MeTh)-1-Metnn-1H- | moaasieHus Boasl),
1,2,3-rpuazon-4-um)-2-Me THI-MUPUIAUH- hLPA, ICso= 16 5M.
3-M1)OKCH) LIMKJIOreKCaH- 1 -kapGoHOBast
KHCJI0Ta
198 LCMS, [M +H]" =5223; IMpumep
o«O..,, OH 'H SIMP (500 MI'y, DMSO- !
T de) 58.23 - 8.13 (m, 1H),
Z o 7.85 (d,J=8.5 'y, 1H), 7.49
N (d,J=8.7Tn, 1H),4.85(d,J
0 =53Tw, 2H), 4.81 - 4.70 (m,
N N”Ik g F F 3H), 4.05 (s,3H), 2.63 (t,J =
N-N N o/\//QF 11.3 T, 1H), 2.07 — 1.44 (m,
\ F 8H),
(18,38)-3-((2-Metnn-6-(1-merun-5- | hLPALTCs0=45 1M
((((2,2,3,3,3-neHTad TOPIIpONOKCH)
kapOonun)amuno)metun)-1H-1,2,3-
TPHA30J1-4-1T) THPUIHH-3 -UIT)OKCH)
LHMKJIOrekcaH- 1 -kapOoHoBasi KMCIOTa
199 LCMS, [M + H]" =473.9, IMpumep

OH

(18,3S)-3-((2-meTHa-6-(1-MeTHA-5-
(((((4-oxcomeHTHIT)OKCH)KapOOHHT)
amuHo)metnn)-1H-1,2,3-rpuaszon-4-
W) IMPHANH-3-11T1)OKCH) LIMKJIOreKCaH- 1 -
kapOOHOBaAst KHCIOTA

'H SIMP (500 MI'y, DMSO-
ds) 57.84 (d, J=8.4 T, 1H),
7.49 (d,J = 8.6 T', 1H), 7.42
(s, 1H), 4.75 (s, 2H), 4.74 (s,
1H), 4.06 (s, 3H), 3.92 (t, J =
6.6 T'w, 2H), 2.66 — 2.58 (m,
1H), 2.46 (s, 3H), 2.44 -2.39
(m, 2H), 2.05 (s, 3H), 2.02 -
1.48 (m, 10H);

hLPA, ICso= 312 uM.

1
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200 LCMS, [M +H] =468.2; Tpumep
O«Ou,, OH 'H SIMP (500 My, DMSO- 1
T de) 57.93 (s, 1H), 7.84 (d,J =
2 o 8.5Tw, 1H), 7.48 (d,J=8.7
N Iy, 1H), 4.81(d,J=53Tw,
o 2H), 4.78 (brs, 1H), 4.25 (t,J
NS\ N/U\ E =13.5 T, 2H), 4.05 (s, 3H),
N-N H O/\f/ 2.67-2.59 (m, 1H), 2.45 (s,
¢ 3H), 2.05 - 1.45 (m, 11H):
(lS,3S)-3-((6-(5-((((272-,114(1)T0p hLPA, ICso= 82 1M
MPOMOKCH)KapOOHHT)aMHHO )METH)- 1 -
metun-1H-1,2,3-rpuaszon-4-um)-2-
METHIITHPHAHH-3-HT)OKCH)LIUKJIO-
rexcaH-1-kap6oHoBas kucioTa
201 LCMS, [M +H] =4703; Ipumep
OO‘., OH 'H SIMP (500 My, DMSO- !
T de) 87.58 (d, J=8.5 'y, 1H),
7 o 737 (s, 1H), 725 (d, J=8.6
N Ty, 1H), 4.75 (br s, 1H), 4.50
e} (d, J=14.8 'y, 3H), 3.80 (s,
N NJL /QA 3H), 2.20 (s, 3H), 2.03 - 1.18
N=N H ©O (m, 12H), 0.23 - 0.07 (m,
\ 4H). (TTpoton o k
(18,3S)-3-((2-meTnn-6-(1-meTHA-5- KapOOHOBOH KHCIOTE HE
((((cripo|2.3]rekcan-5-110KcH) HabmogaeTcs u3-3a
kapbonua)amuHo)metn)-1H-1,2,3- MOJABICHHUS BOABI);
TpHa30.1-4-HT)THPUANH-3-HIT)OKCH) hLPA, ICso= 42 uM.
LIMKIIOreKcaH- 1 -kapOoHOBast KHCIOTa
202 LCMS, [M +H] =4823; Ipumep
O«O..,, OH 'H SIMP (500 My, DMSO- 1
T de) 57.83 (d, J= 8.6 T, 1H),
Z ) o 7.63 (s, 1H), 748 (d,J=8.7
N I, 1H),4.77(d,J=54 T,
J‘z . 3H), 4.11 (t,J = 6.5 T, 2H),
X 4.04 (s, 3H), 2.62 (t, J=11.0
N‘N_N\ ” 0/\/kp Tu, 1H), 2.44 (s, 3H), 2.24 -

(18,38)-3-((6-(5-((((3.3-au¢prop
OyToKCH)KapOOHHT)aMHHO)METH)- 1 -
metun-1H-1,2,3-rpuazon-4-un)-2-
METHITHPU AMH-3 -1 )OKCH)LIMKJIO-
rexcas-1-kapOoHoBas KHCI0Ta

1.46 (m, 13H);
hLPA, ICso= 86 HM.
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203 LCMS, [M+H]' = 460.3; Tpunep
o . _OH IH SIMP (500 M, DMSO- 2
I de) 57.84 (d, J=8.5 ', 1H),
z | o] 7.47 (d, J=8.7 Ty, 1H), 5.12
N (s, 2H), 4.79 - 4.72 (m, 1H),
4.01 (s, 3H), 3.83 (d, J=6.5
N [¢] I'u, 2H), 2.76 (s, 3H), 2.68 -
N, NJ( 2.59 (m, 1H), 2.44 (s, 3H),
N-N o) 2.04 - 1.47 (m, 9H), 0.87 (d,
/>/ J=6.6 Ty, 6H);
(18,38)-3((6-(5-(((306yTOKCH- hLPA, ICso=91 M.
kapOoHuT)(METHI)aMHHO )METHI)- 1 -
metni-1H-1,2 3-rpuazon-4-um)-2-
METHIITTHPHAHH-3-HT)OKCH ) LIMKIIO-
rexcas- 1 -kapooHOBast KHCI0Ta
Qh. OH
0 I
N 0 LCMS, [M+H]+ =500.3;
| _N 'H SIMP (500 MI'y;, DMSO-
o de) 8 7.84 (brd, J=8.5I'y,
1H), 7.76 (br s, 1H), 7.50 (d.
F > i3 > e}
204 NTY NJ(O F J=8.5 Ty, 1H), 4.88 - 4.69 -
N-N H /v/k,: (m, 3H), 4.17 - 4.00 (m, 5H), P”]MeP
2.66-2.58 (m, 1H), 2.45 (s,
(18,3S)-3-((2-meTrn-6-(1-metun-5- 3H), 2.06 - 1.45 (m, 9H), 1.07
((((3,3,3-tpudprop-2-merunnponokcun) | (br d, J=7.0 I'u, 3H);
kapbonnt)amuso)merun)-1H-1,2,3- hLPA, ICso= 96 sM.
TPHA30.1-4-H)THPHANH-3 -HIT)OKCH)
LIMKJIOreKcaH-1-kap6oHoBast kuciaora
Cwmech anactepeomepos npu -CHs
LC-MS, [M+H]* = 458.2;
0 ., OH 'H SIMP (500 MI'u, DMSO- Ipumep
T de) 7.87 (d, J=8.5 ', 1H), 2
z 0] 7.50(d, J=8.8 I'u, 1H), 5.15
N | (s, 2H), 4.83 - 4.73 (m, 1H),
(0] 4.03 (s, 3H), 3.89 (brd, J=7.2
205 A\ Py T, 2H), 2.76 (br s, 3H), 2.70
N ’T‘ O/w -2.58 (m, 1H), 2.45 (s, 3H),
N-N_ 2.09 - 1.97 (m, 1H), 1.93 -

1.75 (m, 3H), 1.71 - 1.45 (m,
4H), 1.18 - 1.01 (m, 1H), 0.57
-0.43 (m, 2H), 0.32-0.19
(m, 2H). O6napy»xeno 30 u3
31 mpoToHOB;

hLPA,; ICso= 333 uM.

(18,38)-3-((6-(5-((((xmonpormn
METOKCH)KapOOHMI)(METHIT)aMHHO)
merun)-1-merun-1H-1,2 3-tpuazon-4-
11)-2-METHII-TUPHMH-3-HI1)OKCH)
LMKJIOreKcaH- 1 -kapOoHOBas KHCIOTa,
cons TFA

Ipumep 206. (1S,3S5)-3-((6-(5-(((((4,4-AudroprieHTHIT)OKCH ))KapOOHMIT)aMUHO )MeTh)- 1 -meTmn-1H-1,2,3-
TpHa3oI-4-uit)-2-METUIITUPUINH-3 -HIT)OKCH ) [IUKJIOTEKCaH- | -kapOOHOBasi KHCIIOTa

o ., ~OH
z (¢]
N
(0]
N“\ N/U\O F
N-N_ H /\/\//
\

206A. Merun (1S,3S)-3-((2-metun-6-(1-metmi-5-(((((4-okconeHTHIT)OKCH)KapOOHMIT)aMUHO )MeTH)- 1 H-
1,2,3-Tpra3on-4-uin)IupuanH-3-1IT)OKCH JIIUKIIOTeKCaH- 1 -kapOoKcHIaT

OO oS
2 0
N
o
N\\ N N/[Lo
NN W

K pactBopy metun (1S,3S)-3-((6-(5-(amunomeTwn)-1-meTmin-1H-1,2,3-1pra3on-4-ui)-2-Me TUITHPU IUH-3 -
WJT)OKCH)IIUKJIOTEKCaH- 1 -kapOoKkcuiiaTa (CHHTE3UPOBAaHHOIO TAaKXKe, KaK coeAuHeHHe rmo mpumepy 1H, 3a wuc-
KiroueHHeM ucnons3oBanusa (1S,3R)-MeTun 3-ruipoKcH-IMKIOTeKCAaHKapOOKCHIIaTa, a HE H3OIMPOIMIIOBOrO
adupa; 25 mr, 0,070 mmons) u 4-HuTpodeHmI-(4-okconeHTI)kapooHara (22 mr, 0,083 mmons) B THF (0,2 mur)
no6asmsiin iPrNEt (0,036 mi, 0,209 mMonb). CMech nepeMelinBaiy Npyu KOMHATHO# TeMIieparype B TeYEHHUE
52 4, 3aTeM KOHUEHTpUpoBaK B BakyyMme. OcraTok moaBepranu xpomarorpaduu (12 r SiO,; HenpephIBHBIH
rpagueHt oT 0 no 100% EtOAc B rexcanax BreyeHue 19 MuH, yaepKUBaHHE B TEYCHHE 5 MHH), MOJIy4as yKa-
3aHHOE B 3aroyioBke coenuHenue (31 mr, 0,064 MMoib, Beixoa 91%) B Buae OECLIBETHOrO Macia.
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'"H SIMP (500 MI'tr, CDCl3) & 8.05 (d, J=8.6 T'ni, 1H), 7.27 (s, 1H), 7.07 (br s, 1H), 4.75 (dq, J=5.0, 2.6 T’
1H), 4.63 (d, J=5.4 T'u, 2H), 4.23 (s, 3H), 4.07 (t, J=6.3 I'u, 2H), 3.73 (s, 3H), 2.86 (tt, J=10.3, 3.9 T'u, 1H), 2.57
(s, 3H), 2.50 (t, J=7.2 I'y, 2H), 2.19-1.61 (m, 13H).

LCMS [M+H]" =488.1.

[Tpumep 206.

K pactBopy coenunenust no npumepy 206A (25 mr, 0,051 mmons) B DCM (0,5 M) nobasnsan DAST
(0,027 ma, 0,205 mmons) pu 0°C. PeakIMOHHYIO CMeCh NEepeMelIMBaIi MPH KOMHATHOW TeMIiepaType B Teue-
HHUe 2 4, 3ateM racwiad Boxoi (0,5 M) U KOHUEHTpHpoBanu B Bakyyme. Octarok pactBopsuin B THF (1 M) u
no6asnsmu Boxny (0,5 mur) u LiOH-H,O (22 wmr, 0,51 MMonb). PeakunoHHyI0 cMech epeMenBaid Ipyu KOMHAT-
HOW TeMIiepaType B T€YeHHE HOYHM, 3aTeM noBoawtn 10 pH ~5 ¢ momomsio 1H. BomH. HCI u skcrparupoBanu
EtOAc (3x2 mi). OObearHEHHBIE OpraHNYeCcKue HKCTPakThl cymund (MgSO,) U KOHUEHTPUPOBAIH B BaKyyMe.
Heouniennslii npoaykr ouumand npenapatuBHod LC/MS (komonka: XBridge C18, 19x200 mM, yacTuilbl
5 mMxMm; noaBikHas ¢aza A: 5:95 MeCN:H,O ¢ 0,1% TFA; moxsmxuas ¢aza B: 95:5 MeCN:H,0 ¢ 0,1% TFA;
rpaaueHT: 10-55% B B Teuenne 19 muH, 3aTem yaepxuBaHue B Tedenue 5 muH mpu 100% B; ckopocTs noToka:
20 ma/mun). @pakiyu, coaepikaline XKeaaeMbli MPOLYKT, OOBEIUHAIM U CYLIMIM IIYTEM LEHTPOOEKHOrO BBI-
MapuBaHMsI ¢ MOJyYEHHUEM YKa3aHHOTro B 3arojioBke coenuHeHus (17,2 mr, 0,027 mmonb, Beixoa 53%; yucrtora
o gaHHeiM LCMS = 97%)).

LCMS [M+H]" =496.3.

'"H SIMP (500 MTI'tr, DMSO-dg) & 7.96 (s, 1H), 7.50 (d, J=8.4 I'u, 2H), 4.77 (d, J=5.5 'y, 3H), 4.07 (s, 3H),
3.99 (t, J=6.5 T'u, 2H), 2.70-2.61 (m, 1H), 2.42 (s, 3H), 2.06-1.47 (m, 15H).

hLPA, IC5o =71 uM.

[Mpumep 207. (1S,3S)-3-((6-(5-((((((R)-2,2-AuncpTopIiuKnonponuiI)MeTOKCH ) KapOOHHIT)aMHHO )METHII)- 1 -
MeTui-1H-1,2,3-tpra3omn-4-mn)-2-MeTUINHPUIUH-3 -H1IT)OKCH ) IUKJIOTeKCaH- | -kapOOKCHIIaT, TU3THIaMMOHHUEBAs
coJb (MEPBBIH AIMIOMPYEMBI U30MEp; CTEPEOXHMHUS XUPAITBHOIO LEHTPA LUKJIONPOIMIIA SIBISETCS IPOU3BOIBHO

3a/1aHHOM)
o : “CO,Et,NH*

7
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o
N\\ N/lk F

N—N\ H OWF
IMpumep 208. (18S,3S)-3-((6-(5-((((((S)-2,2-AudTOpLHKIONPONHI)METOKCH)KapOOHHI)aMHHO )METHII)- 1 -
metui-1H-1,2,3-tpuazon-4-ui)-2-MeTHIHPUAMH-3-1IT)OKCH ) LIUKJIOTeKCaH- 1 -kapOOKCHIIaT, Cojb JIMITHIAMMO-

HUS (BTOPOH BIIIOMPYEMBIH M30Mep; CTEPEOXUMHS XMPaIbHOTO LIEHTpa LMKJIONPOIMIA SBISETCS IPOU3BOILHO

3a/IaHHO¥)
o : “/CO, Et,NH*

OrtgenbHble auacTepeoMepbl coeauHeHuss no npumepy 180 paspensuiin ¢ momompto SFC (konoHka:
Chiralpak AD-H, 21x250 MM, 5 MKM; CKOpPOCTb NOTOKA: 45 MJI/MHH; TEMIIEpaTypHBIH pexuM TepmocraTa: 40°C;
napameTpsl BPR: 150 Gap; minHa BonHel Y@: 255 um; moasmxkHas ¢asza: 90% CO,/10% MeOH - 0,1% DEA
(u3okpatnyeckuit pexum); BBeaenue: 0,5 ma ~14 wmr/mn B MeOH:MeCN) c¢ nomyueHuem JByX
quacTepeoMepoB. BpUIO onpeneneHo, YTO XHpajbHas YUCTOTAa OOOMX COEOMHEHHH cocraBisieT >93% ee
B 3TUX aHAJUTUYECKUX yCJIOBHsAX: kojoHka: Chiralpak AD-H, 4,6x250 MM, 5 MKM (aHaqUTHYECKas ); CKOPOCTh
MOTOKa: 2 MJI/MHUH;, TeMmIepaTypHblii pexum Ttepmocrara: 40°C; mapamerpsl BPR: 150 ©6ap; npnuna
BoJIHBI Y®: 254 um; nonBmxkHas ¢daza: 10% MeOH - 0,1% DEA/85% CO, (M30KpaTHUECKHI PEKUM).

Ipumep 207. Tlepsblit smonpyemslii sHanTHOMep: LCMS [M+H]" = 480.2. hLPA, ICs = 44 uM.

[Ipumep 208. Bropoii smoupyemsiii snantnomep: LCMS [M+H]" = 480.2. hLPA, ICs5o = 57 uM.

[Mpumep 209. (3)-umnc-3-((6-(5-((((bensunokcu)kapooHua)amuHo)Metun)-1-metui-1H-1,2,3-rpuazon-4-
WIT)-2-METHITUPUINH-3 -HUIT)OKCH )- 1 -pTopLUKIOreKcaHkapOOHOBas KHCIOTa
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209A.  (f¥)-umc-Uzompormun  1-¢rTop-3-((2-metun-6-(1-metmn-5-(((terparunpo-2H-nupan-2-n)oxcu)-
Mmetun)-1H-1,2,3-tpua3onn-4-un)mupuanH-3-1i1)OKCH ) -ITUKJIOTeKCaHKapOOKCHIAT

N‘N OTHP

K pactBopy coemunenus no mpumepy 1C (0,193 r, 0,634 MMOJIb) U MPOMEKYTOUHOTO COCTUHEHHUsS |
(0,194 r, 0,951 mmons) B Tonyose (18 mi) mo6asnsiu PhsP (0,317 mu, 1,268 mmons) u (E)-nnazen-1,2-numn-
6uc-(nunepuauH-1-mimeranon) (0,320 r, 1,268 mmons). Peaknnonnyto cmeck nepememuBany npu S0°C B te-
YeHHe 5 4, 3aTeM OXJIaXJIallk 10 KOMHATHOH TeMneparypbl U GuibTpoBasid. GuilbTpaT KOHIIEHTPUPOBAJIM B Ba-
kyyMme. Cpipoe mMacio nojaseprainu xpomarorpaduu (24 r SiO,; HenpepsiBHBIN IpaaueHT oT 0 1o 50% EtOAc B
rekcaHe B TedeHue 10 MuH), mosiydas ykazaHHOe B 3aroyioBke coemuHeHue (0,06 r, 0,122 MMoJyb, BBIXOJ
19,29%) B Buze MPO3payHOro Macia.

'H SIMP (500 MI', CDCl3) & 7.86 (d, J=8.5 'y, 1H), 7.10 (d, J=8.8 I', 1H), 5.31-5.17 (m, 2H), 5.04 (dt,
J=12.4, 6.3 T'y, 1H), 4.72-4.66 (m, 1H), 4.64-4.57 (m, 1H), 4.07 (s, 3H), 3.82 (tt, J=8.5, 2.5 ', 1H), 3.49-3.42
(m, 1H), 2.42 (s, 4H), 2.08-1.39 (m, 13H), 1.24 (dd, J=6.2, 2.6 T, 6H).

209B. (£)-tmc-M3onponmn 1-¢rop-3-((6-(5-(ruapoxcumermin)-1-merun-1H-1,2,3-tpuazon-4-um)-2-
METHJITHPHINH-3 -1JT)OKCH ) IMKJIOT€KCaHKapOOKCHITaT

CwMech coequnenus no npumepy 209A (0,18 r, 0,367 mmouns) u p-TsOH (0,021 r, 0,110 mmons) B MeOH
(10 M) nepemenmBaiy npu 60°C B TeueHue 3 4, 3aTe€M OXJIaXXAAIU 0 KOMHATHOW TEMIIEpaTyphl U JOOABIISIH
NaHCO; (0,031 1, 0,367 MMomnb). CMech HepeMenIMBaiy Ipyd KOMHATHON TeMIiepatype B TeueHue | 4, 3aTem
no6asinsmt DCM (10 mun). Cmecs ¢unbTpoBany; ¢GUIbTpaT KOHIEHTPUPOBaIM B BakyyMme. Cblpoe Macio noj-
Bepraiu xpomarorpaduu (12 r SiO,; HempepbiBHBIA rpagueHT oT 0 no 100% EtOAc B rekcane B TedeHue
14 MuH), mostyyast ykazanHoe B 3arosioBke coeaunenue (0,133 r, 0,327 mmosb, Beixoa 89%) B BUjie MPO3pavHOro
Maca.

'H SIMP (500 MTI'u, CDCls) § 7.22-7.18 (m, 1H), 5.03 (spt, J=6.3 T'u, 1H), 4.74 (d, J=1.1 'y, 2H), 4.65
(quin, J=5.0 T'u, 1H), 3.99 (s, 3H), 2.44 (s, 3H), 2.40-2.28 (m, 1H), 2.12-1.76 (m, 6H), 1.52-1.41 (m, 1H), 1.23
(dd, J=6.3, 2.8 T'y, 6H);

"F SIMP (471 MI'u, CDCl3) 8 -153.01 (s, 1F).

209C. (z)-uuc-Nzonporun 3-((6-(5-((((6en3unokcu)kapOOHUIT)aMHHO )MeTHI )- 1 -MeTii-1H-1,2,3-tpua3zon-
4-111)-2-MEeTUINUPHU TUH-3-UIT)OKCH)- 1 - TOpLIMKIIOreKCaHKapOoKCHIaT
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PactBop coenunenus mo mpumepy 209B (33 wmr, 0,081 mmons), 6en3mn N-[(TpeT-OyTokcH)kapOOHwMI]-
kap6amara (30,6 mr, 0,122 mmons), n-BuzP (0,030 mu, 0,122 mmons) u 1,1'-(a30aukapOOHUT) IUITUNIEPUINHA
(31 mr, 0,122 mMonb) B Tosyoste (2 mur) nepemerunBanu npu 50°C B TeyeHue 3 4, 3aTeM OXJIaXAaId JO KOMHAT-
Ho¥ Ttemmepartypsl. Jlo6asnsiiu TFA (1 M) 1 peakIHOHHYIO CMECh IIepEeMELINBAIH IPH KOMHATHOHN TeMIlepaTy-
pe B TeueHue | 4, 3aTeM KOHLIEHTPUPOBAIM B BakyyMe. HeounieHHoe Maciio ounianu npenaparusHoin HPLC
(xononka Sunfire C18 30x100 mm; nerexuus npu 220 HM; CKOpOCTh MoToka: 40 MJI/MUH; HENPEPHIBHBIA rpaau-
eHt ot 20% B no 100% B B Teuenwe 10 mun + 2 muH ynepxuBanue mpu 100% B, rme A = 90:10:0,1
H,0:MeCN:TFA u B = 90:10:0,1 MeCN:H,O:TFA) ¢ mony4eHueM YKa3aHHOTO B 3aroJIOBKE COCTUHEHUS
(40 mr, 0,074 MmMoub, BeIXOX 91%) B BUIE IPO3PaYHOTo Macia.

[M+H]" = 540.3.

ITpumep 209.

Cwmecs coenuHenus no npumepy 209C (40 wmr, 0,074 mmons) u 2,0 M Bogn. LiOH (1,86 mn, 3,71 MMois) B
THF (3 M) nepememiBaiy Ipyd KOMHaTHOW Temneparype B TedeHue 3 4. IIpoaykT ouuiany npenapaTuBHOM
HPLC (xononka Sunfire C18 30x100 mm; gerexkuust npu 220 HM; ckopocTh noToka: 40 MJI/MHH; HENPepBIBHBII
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rpagueHT ot 20 go 100% B B Teuenue 10 mun + 2 muH ynepxusanue npu 100% B, rme A = 90:10:0,1
H,0:MeCN:TFA u B = 90:10:0,1 MeCN:H,0O:TFA) ¢ nomyuyeHueM yKa3aHHOTO B 3aroJIOBKE COEIWHEHHS
(37,1 mr, 0,058 mMoub, BeIxoa 79%) B BUIE MPO3pavyHOToO Maca.

[M+H]" =498.2.

'H SIMP (400 MI', CDCl3) & 8.06 (d, J=8.4 I'y, 1H), 7.76 (d, J=8.8 T'u, 1H), 7.39-7.28 (m, 5H), 5.10 (s,
2H), 4.93 (br. s., 1H), 4.59 (s, 2H), 4.16 (s, 3H), 2.68 (s, 3H), 2.45-2.29 (m, 1H), 2.25-1.87 (m, 7H), 1.68 (br. s.,
1H);

F SIMP (377 MI'n, CDCl5) § -154.52 (s, 1F).

hLPA] ICSO =12 M.

Mpumep 210. (1R,3S)-3-((6-(5-((((ben3unokcu)kapOoHmI)aMiHO )MeTHN)- | -MeTin-1H-1,2,3-tpnazon-4-
WI1)-2-MEeTHIIMUPUANH-3-UJ1)OKCH)- | - TopLiMKIIorekcan- 1 -kapOoHOBast KMCI0Ta
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Mpumep 211. (1S,3R)-3-((6-(5-((((ben3zunokcu)kapdorun)amuno)merui)-1-merun-1H-1,2,3-rpuazon-4-
WIT)-2-METHIITUPHINH-3-UIT)OKCH )- | -hTOpLIMKIIOreKcaH- 1 -kapOOHOBas KMCIIOTa
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AOCOJIOTHAs CTEPEOXUMHUS coenuHeHui no npumepam 210 u 211 He OblIa onpeneseHa - CTEPEOXUMUS B
MOKa3aHHBIX CTPYKTypax HM300pa)keHa NMPOU3BOJIBHO. J[Ba OTHENBbHBIX 3HaHTHOMepa u3 mpumepa 209 (32 wr,
0,064 MMoI1p) monyyany myTeM xupaibHoro pasaenenus SFC: mpudop: Berger MGII-SFC, kononka: Chiralpak
IC, 21x250 MM, 5 MkM, nogsmwxHas ¢aza: 20% MeOH/ 80% CO,, ycnoBus notoka: 45 mi/mus, 150 6ap, 40°C;
JUTHA BOJIHBI IeTeKTopa: 254 HM, BBoguMble 00beMbl: 0,5 M1 pactBopa 8 mMr/mi B MeOH:MeCN (1:1).

[pumep 210 - nepBsIii 2moupyeMblil sHaHTHOMED (8,4 MT, 0,017 MMOJIB, BBIXOA 25, %); [M+H]" = 498.1;
'"H SIMP (400 MTI'u, CDCl3) & 8.06 (br. s., 1H), 7.32 (br. s., 6H), 5.08 (br. s., 2H), 4.92-4.50 (m, 3H), 4.21 (br. s.,
2H), 2.52 (br. s., 4H), 2.32-1.27 (m, 8H); °F SIMP (377 MI', CDCl3) & -149.29 (s, 1F); hLPA, ICs) = 5 HM.

[pumep 211 - BTOpOit >moupyemsiit sHanTHOMEp (11 Mr, 0,022 MMOB, BBIXOA 33,7%); [M+H]" = 498.1;
'H IMP (400 MI'u, CDCl3) & 8.06 (br. s., 1H), 7.32 (br. s., 6H), 5.08 (br. s., 2H), 4.92-4.50 (m, 3H), 4.21 (br. s.,
2H), 2.52 (br. s., 4H), 2.32-1.27 (m, 8H); ’F SIMP (377 MI'n, CDCl3) & -150.17 (s, 1F); hLPA, ICs, = 192 uM.

[MpomexyrouHoe coeaunenue 40. 2,5-/1u6pom-3-dhTop-6-Me THINTUPHINH

Br

, X

N =~
F

Br
[TpomexyTtounoe coeaunenue 40A. 3-OTop-6-MeTUINUPUIUH-2-aMHUH
S

N~
F

NH,

K pactBopy 2-6pom-3-¢prop-6-mMeTrnnupuansa (5,0 r, 26,3 Mmoinb) B atrineHrnukoie (50 M) u Boas. 28%
NH,OH (63 wmim; 450 mwmone) nobamsmu Cu,O (0,19 r, 1,32 mmoins), K,CO; (0,73 1, 5,26 mMmonb
) u N1,N1-numernmsran-1,2-guamu (0,29 mi, 2,63 MMoinb). PeakunonHyto cMmech npoayBaiu N, 3aTeM Harpe-
Basiu npu 80°C B TeueHHE HOYM B FepMETHYHOH NPOOUpKe, MOCIe Yero ee OXJaKAalu 10 KOMHAaTHOH TemIiepa-
Typs! U sKkcTparupoBanu CH,Cl, (3 pa3a). O0bennHeHHbIE OpraHuuecKkue dKCTpakThl cyuian (Na,SO,) U KoH-
ueHTpupoBain B Bakyyme. Ocratok mnonsepranu xpomatorpaduu (SiO,; HempepsiBHbIA rpaaueHT 0-100%
EtOAc B rekcane), nosydvas ykazaHHoe B 3arojioBke coequHenue (2,81 r, Beixoa 85%).

'H SIMP (500 MI', CDCl3) & 7.11 (dd, J=10.6, 8.1 T'u, 1H), 6.47 (dd, J=8.0, 3.0 I', 1H), 4.55 (br s, 2H),
2.38 (s, 3H).

[TpomexxyrouHoe coeaunenue 40B. 5-bpom-3-dprop-6-meTunnupuauH-2-aMuH
Br

| A

N~
F

NH,
K pacrBopy nmpomexyrounoro coenunenus 34A (3,91 r, 31,0 mmons) B CH;CN (100 mi) mpu 0°C nop-
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vy 1o6asisanu NBS (5,52 1, 31,0 MMons), monnepxuBas Temneparypy peakiun <5°C. PeakunoHHyo cMech
nepeMeIlnBalIi MPU KOMHATHOH Temrneparype B TeueHue 30 MUH, 3aTeM KOHLEHTPUPOBAIH B Bakyyme. OcTaTok
noagepranu xpomarorpaduu (SiO,; uzokparuueckoe 3nrouposanue 30% EtOAc B rekcaHax), moiyyasi yka3aH-
HOE B 3aroyioBke coeaunenue (6,14 r, Beixoa 97%).

'"H SIMP (500 MI'u, CDCl3) & 7.37 (d, J=9.6 I'n;, 1H), 4.59 (br s, 2H), 2.48 (d, J=1.1 ', 3H).

[Ipomexyrounoe coequnenue 40.

K pactBopy BoaH. 48% HBr (23,7 mi, 210 Mmmois, 48%) npu 0°C nopuusiMu MEJJICHHO A00ABJISIIN MPO-
MeXyTo4Hoe coenuHeHue 34B (6,14 r, 29,9 mmons). [To kamrsm nobasnsau Bry (3,09 M, 59,9 mmons), noa-
JiepkuBas Temreparypy peakuuu <5°C. Peakunonnyo cmech nepemeunbany npu 0°C B reuenue 30 MuH, mocie
4ero no kamiaM no6asisiu pactBop NaNO,; (5,17 1, 74,9 mmons) B Bozge (10 mut), moaaepxuBas TeMIEpaTypy
peakuuu <5°C. Peakunonnyo cmech nepememnBanu B teueHue 30 muH npu 0°C, 3aTeM BBUIMBAJIH B JIEISHYIO
Bony, noamenaunBanu 50% BoxH. NaOH wu skctparupoBanmu EtOAc (2 pa3a). O0beqrHEHHBIE OpraHUYecKHe
AKCTpaKTHI TpoMbIBa BoAH. 10% Na,S,0;, pacconom, cymmnu (Na,SO,) U KOHIIEHTpHpoBaiH B Bakyyme. Oc-
TaToK nojBepraiau xpomarorpapuu (SiO,; HenpepsiBHbIN rpagueHT 0-25% EtOAc B rexcanax), noiaydas yka-
3aHHOE B 3aronoBke coeaunenue (3,90 r, Beixoa 48%).

'H AMP (500 MI'u, CDCl5) & 7.60 (d, J=6.6 I'n;, 1H), 2.64 (d, J=1.4 T'u, 3H).

IIpomexyrounoe coeaunenue 41. HWzonpomun (1S,3S)-3-((6-(5-(amunomernn)-1-metun-1H-1,2,3-
Tpua3oi1-4-uin)-5-pTop-2-MeTHINUPUANH-3-HIT)OKCH ) IUKJIOTeKCaH- | -kapOoKcHaT
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[TpomexyTouHoe coeuHeHHe 41 Monyyaau ¢ MCHOJIb30BaHUEM TaKOM e MOC/Ie0BaTeIbHOCTH CHHTE3Y,
KOTOPYIO MCIONB30BalM JUI MOJNyYEHHUs] COEAUHEHHs 1o npumepy 1E, 3a UCKIIOYEHHEM TOTO, YTO MPOMEXKY-
ToyHOe coeauHeHue 40 HUCroNb30BaJIM BMECTO 2,5-AMOPOM-6-METHINHUPUANHA, KOTOPBIM HCMOJB30BAIU JUIS
CHHTE3a COSJMHEHUs 10 mpuMepy 1A.

LCMS [M+H]" = 407.

'H SIMP (400 MI', CDCl3) & 7.16 (d, J=11.9 Ty, 1H), 5.05 (quin, J=12.5 I'n;, 1H), 4.76 (s, 2H), 4.66 (m,
1H), 4.13 (s, 3H), 2.77 (m, 1H), 2.50 (d, J=1.1 I'u, 3H), 2.07-2.02 (m, 2H), 1.97-1.86 (m, 2H), 1.81-1.62 (m,
4H), 1.27 (dd, J=6.2, 3.7 I';, 6H).

[MpomexxyrouHoe coenunenue 42. 4-(3-drop-5-(((1S,3S)-3-(M30MpONOKCHKAPOOHHIT ) IMKIIOTEKCHIT)OKCH )-
6-MeTHInUpUANH-2-un)-1-metun-1H-1,2,3-tpuazon-5-kapOboHoBast KUCIOTa

.,
Y
z | (0]
N
Y
NN ~COH

N-N
NN

[TpoMexyTouHoe coearHeHne 42 Moyyaid C UCIOJIb30BAaHUEM TAKOH K€ MOCIEe0BATEIbHOCTH CUHTE3a,
KOTOPYIO HCIOJIb30BAIM Ul MOJY4YEHHUs] COeMMHEHus 10 nmpumepy 64B. B mocienoBatesbHOCTH CHHTE3a HC-
MOJIL30BAJIM MPOMEXYTOUHOE coenuHeHue 40 BMeCTO 2,5-n1uOpoM-6-METHIITHPHUINHA.

CoeauHeHHUs 10 MpUMEpaM B CIIEAYIOLIEH TaONUIEe CHHTE3UPOBAIN C MCHOJIB30BAHHEM OOIIMX METO/IHK,
OMHUCAHHBIX JJIsl TOJYYEHHs COeMHEHHH 10 npumepam | u 64, U ¢ UCIOJIL30BAHHEM POMEKYTOYHBIX COCTHHE-
HUil 41 u 42; unu coepuHeHus o npumepy 137.
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AHATUTHYCCKHE U

Tp. Ne Crpyxrypa u Hassanme OHOIOrHYECKHE JaHHBIE Metoz
LCMS, [M+H]™ = 476; Ipumep 1 ¢
212 Q OH 'H SIMP (500 MT'w, 'H SIMP | TPOMC3Ky-
0 I (500 My, DMSO-d¢)  7.56 | Tousmv
X 0] (d,J=11.9 'y, 1H), 7.49 (brs, COE/IHHE-
1H), 4.80 (brs, 1H), 4.58 (br HueM 35
N A d, J=5.2 T, 2H), 4.07 (s, 3H),
(0] 3.92-3.87 (m, 2H), 2.64 -
N J\ 2.58 (m, 1H), 2.40 (s, 3H),
NN N 0/\6 2.00-1.75 (m, 8H), 1.71 -
\ 1.62 (m, 3H), 1.59 - 1.50 (m,
(18,38)-3-((6-(5~((((umK106yTHA 2H);
METOKCH )KapOOHHIT)aMHHO )METHIT)- 1 - hLPA, IC50 = 112 uM.
metun-1H-1,2,3-rpuazon-4-un)-5-¢prop-2-
METHINMHPHAHH-3 -HJT)OKCH)LIMKIOTeKCaH-1 -
KapOOHOBast KMCIIOTA
LCMS, [M+H]" = 464;
213 /O OH 'H IMP (500 MI'y, DMSO- Mpumep 1 ¢
0 M dg) 57.52(d,J=119 'y, 1H), | mpomesy-
N 0 7.46 (brs, 1H), 4.80 (brs, 1H), TOUHBIM
4.56 (bl’ d, J=34 l“u, ZH), 4.06 COCAUHE-
N~ F (s, 3H), 2.63 (m, 1H), 2.39 (s, HueM 35
0 3H), 2.01 (m, 1H), 1.91 - 1.71
N )J\ (m, 4H), 1.67 - 1.46 (m, 4H),
RI—N N O/\( 0.81 (brd, J=5.2 T'y, 6H),
\ hLPA, IC50 = 382 nM.

(18,3S)-3-((5-dTop-6-(5-(((130-

Oy TOKCHKapOOHMIT)aMHHO )METHIT)- | -MeTHIT-
1H-1,2,3-tpuazon-4-mm)-2-Me THANMHPU IUH-
3-MT)OKCH)LIMKIOreKCaH- 1 -kapOoHOBast
KHCIIOTa
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LCMS, [M+H]" = 488;

214 /O," OH 'H SIMP (500 MI'u, DMSO- [pumep 1 ¢
0 T de) 87.52 (brd,J=10.4 Ty, mpoMesRy-
N (0] 1H), 4.94 (m, 1H), 4.80 (br's, TOYHBIM
1H), 4.55 (brs, 2H), 4.06 (s, COEIHHE-
N~ £ 3H), 2.63 (m, 1H), 2.39 (s, Huem 35
o} 3H), 2.27-2.12 (m, 4H), 2.01
N )J\ (m, 1H), 1.88 - 1.75 (m, 3H),
NN NO© 1.66 - 1.46 (m, 4H), 0.46 -
\ 0.31 (m, 4H);
(18,3S)-3-((5-brop-2-metra-6-(1-metun-5- | hLPA1 IC50 = 129 1M.
((((crapo[2.3]rekcan-5-
unokcu)kapoonut)amuso)merun)-1H-1,2 3-
TPHUA30.1-4 -HIT) THPUAUH-3 -HIT)OKCH)
LMKJIOreKCaH-1 -kapOoHOBas KUCI0TA
LCMS, [M+H]™ = 476;
215 .. OH 'H SIMP (500 MT'y, 'H SIMP | TIpumep 1 ¢
0 i (500 MI'u, DMSO-ds) 7.50 | npomesxy-
N (0] (brd,J=11.6 I'u, 1H), 4.79 (br TOYHBIM
| s, 1H), 4.56 (br s, 2H), 4.06 (s, COCAMHE-
N~ E 3H), 3.73 - 3.63 (m, 1H), 2.62 Huem 35
o (m, 1H), 2.38 (s, 3H), 2.04 -
N J\ 1.97 (m, 1H), 1.89 - 1.75 (m,
N=N H O/X 3H), 1.66 - 1.46 (m, 5H), 0.99
\ (brs, 3H), 0.37 (brs, 2H), 0.25
(18,3S)-3-((5-prop-2-metnn-6-(1-metun-5- | (brs, 2H);
(((((1-METHILHMKIOMPOIHIT) hLPA, ICso = 112 M.
METOKCH)KapOOHHT)aMUHO)MeTHN)- 1 H-
1,2,3-Tpua30a-4-11) MUPUIUH-3-1T)
OKCH)LIHKJIOTE€KCaH- | -kapGoHOBas KHCI0Ta
LCMS, [M+H]" = 490;
216 ,O OH IH SIMP (500 MI'y, 'H SIMP | Tpumep 1 ¢
0 “Mr (500 MI'y, DMSO-d) 5 7.53 | mpomesky-
N (0] (brd,J=12.2T'u, 1H), 4.79 (br TOUHBIM
| s, 1H), 4.57 (br s, 2H), 4.06 (s, COCHHE-
N AN 3H), 3.76 (br s, 1H), 2.59 (m, Huem 35
(0] 1H), 2.38 (s, 3H), 1.99-1.92
N J\ (m, 1H), 1.89 - 1.79 (m, 4H),
N=N H OX\ 1.68 - 1.47 (m, 4H), 1.29 -
1.21 (m, 2H), 0.85 - 0.78 (m,
(18,3S)-3-((6-(5-(((((1->THALMKIO- 3H), 0.35 (br s, 2H), 0.26 (br s,
MPOIHI)METOKCH)KapOOHHIT)aMHHO) 2H);
merun)-1-metun-1H-1,2 3-tpuason-4-un)-5- | hLPA, ICso = 46 uM.
(TOP-2-METHIMUPHANH-3-11)
OKCH)LIMKJIOreKCaH- 1 -kapOoHOBas KHCIOTa
LCMS, (M+H)" = 450;
,O.,' OH 'H SIMP (500 MI'uy, DMSO- IMpumep 64
o " de) 37.95 (s, 1H), 7.50 (brd, |mcxema7c
N o) J=11.9 I'u, 1H), 4.80 (brs, TIPOMEXY -
217 [ 1H), 3.88 (s, 3H), 347 -3.30 ( |  rounsm
N F# E br m, 2H), 2.61 (m, 1H), 2.36 CoeUHE-
H (s, 3H), 2.04 - 1.96 (m, 1H), HHEM
NSNS o 1.89 - 1.74 (m, 3H), 1.66 - 36
N—-N\ g/ \/\/ 1.47 (m, 5H), 1.40 - 1.18 (br
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(18,35)-3-[(6-{5-[(OyToKcHKapOOHHMIT)
amuHo|-1-metun-1H-1,2,3-tpnazon-4-ui} -
5-¢Top-2-MeTHANMHPUANH-3-
WIT)OKCH |LMKIOreKcaH-1 -kapOoHoBast

m, 2H), 0.84 (br s, 3H);
hLPA, ICso= 72 uM.

KHCIIOTa
LCMS, (M+H)" = 448.2;
., _OH 'H AMP (500 MI'u, DMSO- Ipumep 64
o l|]/ ds) 6 7.94 (s, 1H), 7.49 (brd, ucxema7c
N o J=12.2 Ty, 1H), 4.80 (brs, MPOMEIKY-
| 1H), 3.89 (s, 3H), 2.61 (m, TOYHBIM
N# F 1H), 2.36 (s, 3H), 2.03 - 1.96 coeauHe-
218 N “ (m, 1H), 1.89 - 1.73 (m, 3H), Huem 36
N o) 1.65 - 1.45 (m, 4H), 1.17 -
N-N Z)// A 0.94 (m, 1H), 0.47 (br s, 2H),
0.22 (brs, 2H);
(18S,3S)-3-{[6-(5-{[(umxmonpormux KLPA, ICso= 300 1M.
METOKCH)KapOoHUI|aMuHO } -1 -meTun-1H-
1,2,3-tpuazon-4-un)-5-drop-2-
METHIHPUAMH-3-11|OKCH } UK ITOreKcaH- 1 -
kapGOHOBas KHCI0TA
LCMS, (M+H)* = 450;
., _OH 'H SIMP (500 MI'u, DMSO- Ipumep 64
0 i de) 57.95 (s, IH), 7.50 (brd, | mcxema7c
N o] J=12.2 T, 1H), 4.81 (brs, TPOME3KY-
I 1H), 3.89 (s, 3H), 3.34 (m, TOYHBIM
NS 1H), 2.61 (m, 1H), 2.36 (s, coeante-
219 H 3H), 2.01 (m, 1H), 1.90 - 1.75 HH1eM 36
N, N N),,o (m, 3H), 1.67 - 1.45 (m, 4H),
N-N_ J 0.86 (m, 6H);
(18.38)-3(5-prop-6-(5- hLPA, ICso= 152 uM.
((n306yTOKCHKapOOHHT)aMHHO)- 1 -MeTH-
1H-1,2,3-tpuazon-4-mu1)-2-Me THAMHPU IHH-
3-M1T)OKCH)LMKIIOreKcaH- | -kapOoHoBas
KHCIIOTa
LCMS, [M + H]" =404 3;
e 'H SIMP (DMSO-ds) &: 8.26 | INpumep 64
0 [/ (d, J=2.4 Ty, 1H), 785 (d, | mcxema7
SN OH J=8.9 'y, 1H), 7.51 (dd, J=8.7,
| N 2.6 Tu, 1H), 4.74 (br s, 2H),
z 3.85 (s, 2H), 3.65-3.76 (m,
220 H 1H), 2.61 (br s, 1H), 1.70-1.97
NS (m, 4H), 145-1.70 (m, 4H),

(18,3S)-3-((6-(5-((u3onponokcu-
kapOoHHUT)aMHHO)-1-meTnn-1H-1,2,3-
TPHA30J1-4-HIT) THPUINH-3 -UIT)OKCH)
LMKJIOreKcaH- | -kapOoHOBas KUCI0Ta

1.17 (brs, 6H);
hLPAl IC50: 389 uM.
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LCMS, [M + H]" = 404.1;

'H SIMP (400 MI'u, CDCl3) & | Tpumep 64
[/ 8.72(d, J=2.9 'y, 1H), 8.38 ucxema 7
X OH (d,J=9.0 T'y, 1H), 7.95 (dd,
| J=9.1,28 'y, 1H), 5.56 - 5.44
N (m, 1H), 4.84 (brs, 1H), 4.12
21 A H (t,J=6.7 I'u, 2H), 4.08 (s, 3H),
N, O 3.00-291 (m, 1H), 2.34 -
N-N Zr N 2.21 (m, 1H), 1.99 - 1.83 (m,
6H), 1.74 - 1.65 (m, 3H), 0.97
(18S,3S)-3-((6-(1-meTun-5-((nmpornokcu - (t, J=7.5 T, 3H);
kapOonut)amuno)-1H-1,2,3-tpuazon-4- hLPA, ICso= 42 rM.
W) IMPUAMH-3 -HT)OKCH)LIMKIOreKCaH-1 -
KapOOHOBas KMCJIOTA
Q LCMS, [M - H]* = 432.2;
o) ""n/OH 'H SIMP (500 MI'y, DMSO-
o) de) 67.83 - 7.67 (m, 1H), 7.50
3 -7.38 (m, 1H), 4.87 - 4.68 (m, | [IPUMCP 64
Ny IH), 4.1 -3.96 (m, 1H), 3.95 | Hexema’
222 H -3.81 (m, 3H), 2.72-2.62 (m,
NN g 1H), 2.57 - 2.54 (m, 3H), 2.46
N=N T~ -2.33 (m, 3H), 2.14 - 1.97 (m,
\ O 1H), 1.92 - 1.73 (m, 3H), 1.69
(18,3S)-3-((6-(5-((6yToxcukapboHm) - 1.11 (m, 7H), 0.95 - 0.66 (m,
amuHO)-1-metun-1H-1,2,3-tpuazon-4-un)-2- | 3H);
METHJIMHPHAMH-3-HI)OKCH) UIMKIOreKcaH-1- | h PA, ICso = 21 HM.
KapOOHOBas KMCIOTA
O
o) LCMS, [M -H]" = 4440,
3 'H SIMP (500 M, DMSO-
Ny de) 67.57 - 7.44 (m, 1H), 7.31
H -7.16 (m, 1H), 4.73 - 4.42 (m,
NN o 1H), 3.69 - 3.54 (m, 3H), 2.45 | Ipumep 64
223 KI—N \/D/ -2.34 (m, 1H), 2.28 - 2.23 (m, ucxema 7
\ O 6H), 2.18 - 2.06 (m, 3H), 1.91
(18,38)-3-((2-metun-6-(1-vetnn-5-((((2- | - 1.48 (m, 4H), 1.44 - 1.12 (m,
METHILHKIONPONUI)METOKCH) 4H), 0.93 - 0.24 (m, 5H);
kapbonun)amuno)-1H-1,2.3-pnazon-4- | 41 pA, ICso = 52 uM.
W) IMPUAMH-3 -HT)OKCH)LIMKIOTeKCaH-1 -
KapOOHOBast KHCIIOTA (CMECh
LMKIONPONUIBHBIX AHACTEPEOMEPOB)
LCMS, [M - H]" = 444.0;
O 'H SIMP (500 MI'u, DMSO-
0 “'fn/OH de) 57.85 - 7.62 (m, 1H), 7.50
o} -7.35 (m, 1H), 4.88 - 4.66 (m,
Z | 1H), 4.02 - 3.85 (m, 3H), 3.04 Homen 64
- N -2.82 (m, 1H), 2.68 - 2.61 (m, Hpcxe]\fa ]

H
o
Nn T
\ O
(18S,3S)-3-((2-meTun-6-( 1 -metnn-5-((((1-
METHIILMKIIOMPOITHI)METOKCH)

1H), 2.43 - 2.27 (m, 3H), 2.10
-1.96 (m, 1H), 1.92 - 1.71 (m,
3H), 1.66 - 1.44 (m, 4H), 1.21
-0.86 (m, 5H), 0.61 - 0.01 (m,
4H): hLPA, ICso = 60 xM
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kap6onut)amuHo)-1H-1,2,3-rpuazon-4-
WIT) THPUANH-3 -MJT)OKCH ) LIMKJIOreKCcaH- 1 -
KapOOHOBast KHCIIOTA

O,O.,, 10]/OH

LCMS, [M - H]* = 456.0;

z 'H SIMP (500 MI'u, DMSO- INpumep 64
N I de) 87.78 - 7.62 (m, 1H), 7.51 u cxema 7
y -7.35 (m, 1H), 5.17 - 4.91 (m,
- 1H), 4.82 - 4.67 (m, 1H), 3.99
223 NS NW/O -3.76 (m, 3H), 2.55 (s, 4H),
N_N\ e} 2.41-2.12 (m, 5H), 2.04 -
1.91 (m, 1H), 1.85 - 1.70 (m,
(18.38)-3-((2-MeTun-6 1 -meTuz-5- 3H). 1.68 - 1.38 (m, 4H), 0.56
(((crtupo[2.3 |rekcan-3-umokcH) - 0.19 (m, 4H);
kapbonnn)amuuo)-1H-1,2,3-rpuazon-4- hLPA; ICs0 = 181 5M.
WIT) THPUANH-3 -HT)OKCH ) LIUKIOreKcaH- 1 -
KapOOHOBast KHCIIOTA
LCMS, [M + H|" =507.2;
,O,, OH TH AAMP (500 MI'w, CDCl3) &
(@) "n/ 8.05 (brd, J=8.8 'y, 1H), 7.85
y o) (brd,J=9.1 T'y, 1H), 4.85 (br
| s, 1H), 450 (s, 2H), 4.17 (s,
N 3H), 3.08 - 2.85 (m, 3H), 2.74
(s, 3H), 2.25 - 1.35 (m, 16H),
226 NN O\\S/,O 126 - 1.07 (m, 2H):; Tpusiep
N-n N hLPA, ICso = 1105 uM. 137
D
(18,3S)-3-((6-(5-((N-(uukI0one HTHI
METHI)CYIb(haMOUT)aMHHO)METHN)- 1 -
metun-1H-1,2,3-rpuazon-4-un)-2-
METHJITHPHANH-3 -H1)OKCH ) LIMKJIOreKCaH- 1 -
KapOOHOBAs KHCIOTA
LCMS, [M +H]' = 515.0;
Q/, OH IH SIMP (400 MI'w, CDCl3) &
() ']]/ 8.00 (d, J/=8.8 I'u, 1H), 7.80
= o} (d,J=9.0 I'u, 1H), 7.36 - 7.27
) (m, 5H), 4.82 (brs, 1H), 4.34
N (s, 2H), 4.21 (s, 2H), 4.02 (s,
3H), 2.94 - 2.83 (m, 1H), 2.70
227 N AP (s. 3H). 2.19 - 1.61 (m, 8H): “pl';”;ep
NN N H hLPA, ICso = 1802 uM.

(18,3S)-3-((6-(5-(((N-6eH3ua-
cynbdamonn)amuno)metun)- 1 -metui-1H-
1,2,3-rpua3on-4-um)-2-MCTHI-THPUAHH-3 -

WJT)OKCH)LIMKJIOreKCcaH- 1 -kapOoHoBast
KHCJI0Ta
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LCMS, [M + H]" = 543.2;

,O OH 'H SIMP (500 MI', DMSO-
0 g ds) 37.87 (br d, J=8.5 ', 1H),
/ o) 7.48 (br d, J=8.5 T, 1H), 7.41
| -7.28 (m, 5H), 5.06 (s, 2H),
XN 4.77 (br s, 1H), 4.36 (s, 2H),
4.08 (s, 3H). 2.71 (s, 3H), 2.64
228 N (3\‘ o (s, 4H), 2.43 (s, 3H), 2.01 (br le'%‘ep
N=N /N N d,J=13.7Tu, 1H), 1.91-1.73
\ / (m, 3H), 1.68 - 1.45 (m, 4H);
(18,3S)-3-((6-(5-(((N-6eH3un-N-meTun- hLPA,; ICso = 218 uM.
cyabdamon)(MeTHI)aMHHO )METH)-1 -
merun -1H-1,2,3-tpuazon-4-um)-2-
METHJITHPUANH-3 -HIT)OKCH ) LIUKIOTeKCaH- | -
KapOOHOBast KHCIIOTA
LCMS, [M +H]" =509.2;
Q“ OH 'H AMP (500 MI'u, DMSO-
e} g de) 8 7.87 (brd, J=8.5 'y, 1H),
P 0 7.48 (brd, J=8.9 T'y, 1H), 4.98
] (s, 2H), 4.77 (brs, 1H), 4.05
N (s, 3H), 3.13 (brt, J=7.3 'y,
2H), 2.78 (s, 3H), 2.69 - 2.59
229 N N)\s”o (m, 1H), 2.57 (s, 3H), 2.44 (s, ”Pl’“;“;ep
o N 3H), 2.01 (brd, J=12.5 I'y,
NN/ /N/\/\ 1H), 1.89 - 1.73 (m, 3H), 1.68
(18,38)-3«((6-(5-((N-6ytna-N-vietun - | - 144 (m, 6H), 1.31-1.21 (m,
cynbhamonn)(METHIT)aMHHO )METHIT)-1 - 2H), 0.88 (t,J=7.3 ', 3H)
metuna-1H-1,2,3-tpuazon-4-un)-2- hLPA, ICso = 110 1M
METHINMHPUAMH-3 -UT)OKCH ) LIMKIOreKcaH-1 -
KapOOHOBast KUCIIOTA
,O OH LCMS, (M+H)" = 446.3;
0 T IH SIMP (500 M, DMSO-
X S de) 87.73 (br d, J=8.5 T'y, 1H),
Nl P 7.43(d, J=8.6 'y, 1H), 4.74
" (brs, 1H), 3.91 - 3.85 (m, 3H),
230 3.84-3.76 (m, 1H), 2.82 -
NC N)]/O\/k 2.72 (m, 2H), 2.61 (brt, Tpivep 64
NN o J=105 T, 1H), 2.07 - 1.92
(18,38)-3-{[2-51u-6-(1-vernn-5-{[(2- | (M 1FD). 1.90 - L71 (m, 4H),
METHINPONIOKCH)KapOoHu |aMuHO } -1 H- 1.66 - 1.45 (m, 5H), 1.22 (brt,
123 O — X J=7.4Tu, 3H), 0.81 (brs, 6H),
,2,3-TpHazon pHA
WJ1|OKCH } LMKOreKcaH- | -kapOoHOBast hLPA; ICso= 17 uM.
KHCJI0Ta
LCMS, (M+H)" = 444 4:
/O,’ oH IH SIMP (500 MI'ey, DMSO-
o) (g de) 87.73 (d, J=8.5 ', 1H),
o) 7.46 (brd, J=8.5 T'y, 1H), 4.75
231 (brs, 1H). 3.94 -3.79 (m, 4H). | rouniep 64

N
N Z
NGt
NN 7}’0\/4

W
N—\ o

2.80 - 2.76 (m, 2H), 2.60 -
2.52 (m, 2H), 1.96 (br d,
J=13.1 T, 1H), 1.79 (brs,
4H), 1.66 - 1.46 (m, SH), 1.23
(brt, J=7.5 ', 3H), 0.48 (brs,
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(18,38)-3-{[6-(5-{[ (K monponun-
METOKCH)KapOOHMIT|aMuHO } -1 -meTun-1H-
1.2,3-rpuazon-4-un)-2-3THANUPUANH-3 -
M| OKCH } LIMKJIOTEKCaH-1 -kapOoHOBast
KHCJI0Ta

2H), 0.23 (brs, 1H);
hLPA, ICso= 28 M.

LCMS, (M+H)" = 446.3;

IH SIMP (500 MI'y, DMSO-
ds) §7.74 (d, J=8.5 Ty, 1H),
745 (d, J=8.5 T, 1H), 4.77

AS
Nl (brs, 1H), 3.89 - 3.85 (m, 3H),
32 Z 2.78 (q,J=7.6 'y, 2H), 2.60
NS (0T 102010 | s
\ ,JE M, s L rd,
I:I—N gr N J=119Tu, 2H), 1.82-1.71
(m, 2H), 1.64 - 1.45 (m, TH),
(18,38)-3+{(6-{3-[(OyroxcuxapSonnn) | | 33 (¢ J=7.5 'y, SH), 0.85 (br
amuHo|-1-metun-1H-1,2,3-tpuazon-4-unj- | o 3H);
2-3THJ‘[1‘IHpH,ﬂHki—3-HJ‘l)OKCH]L{HKHOI‘eKCaH-l- HLPA, ICso= 12 HM.
KapOOHOBAsA KHCIOTA
LCMS, (M+H)" =432.1;
., OH 'H sIMP (500 MI'y, DMSO-
o T de) 57.72 (d, J=8.5 I'y, 1H),
N 0 7.46 (d, J=8.5 Ty, 1H), 4.72
Nl (brs, 1H), 4.02 - 3.95 (m, 1H),
7 3.93-3.83 (m, 3H), 2.78 (q,
233 H J=1.5 T, 2H), 2.48 - 2.41 (m,
NS N\”,o 1H), 1.87 (brs, 2H), 1.74 (br | Tlpumep 64
N—N\ o N d, J/=105Twu, 2H), 1.67 - 1.47

(m, 6H), 1.23 (t,J=7.5 T,
4H), 0.83 (br s, 3H);
hLPA, ICso = 1044 HM.

(18,3S)-3-[(2-aTin-6-{ 1 -MeTHI-5-
[(mpomokcukap6onun)amuso|-1H-1,2,3-
TPHA30/-4-11 } THPUIUH-3-
HI)OKCH | LIMKIIOreKCaH- | -kapOboHoBas
KHCTI0Ta

IMpumep 234. (1S,3S)-3-((2-Metun-6-(1-meTun-5-((2-metun-2-henokcunponanamuao)metun)-1H-1,2,3-
TpHa3o-4-W)IUPUANH-3-1IT)OKCH ) IUKJIOTeKcaH- 1 -kapOoHOBast KUCIIOTa

OH

,,n/
(0]

|
N

o)
NS N/u><o
-N
AT

K pactBopy 2-MeTHiI-2-(heHOKCHITponIaHOBOH KucioTsl (4,2 mr, 0,023 mmous) B DCM (0,3 M) no6aBisau
1-x70p-N,N,2-Tpumerunnporn-1-eH-1-amun (3 Mk, 0,023 MMoip). CMeck epeMeIInBani Ipy KOMHATHOH TeM-
neparype B TeueHue 10 MUH, 3aTeM KOHIIEHTpHUpoBaiu B BakyyMme. K ocratky modasnsimm THF (0,3 mu), coenu-
Henue no npumepy 1H (6 mr, 0,015 mmons) u iPr)NEt (5 Mkn, 0,03 MMoub). PeakimoHHYIO cMech epeMelBa-
JIM TIpY KOMHaTHOHW TemriepaType B TeueHue | 4, nocne yero noo6asimsian MeOH (0,2 mur), cmecs THF/Boaa (mo
0,5 mn xaxporo) u LiOH-H,0 (4 mr, 0,1 mMonb). PeakiioHHy!0 cMeCh nepeMenIBaii Ipd KOMHAaTHOH TeMIie-
patype B TeueHHe HouM; 3HaueHue pH moommmu mo ~5 ¢ nomomsio 1H. Bogd. HCl. Cmeck skcTparupoBaiu
EtOAc (3x2 mi). O6bennuHeHHble opraHudyeckue ¢paxunu cymmin (MgSO4) U KOHLEHTPUPOBAIM B BaKyyMe.
Heounmennsiii nponykr ounmanu npenapatuBHod LC/MS (komonka: XBridge C18, 19x200 MM, yacTuisl
5 MxMm; noasmkHas ¢aza A: 5:95 MeCN:H,0 ¢ 0,1% TFA; moneuxnas dasza B: 95:5 MeCN:H,0 ¢ 0,1% TFA,
rpaaueHt: 21-61% B B Teuenue 20 MuH, 3aTeM yaep)kuBaHue B TeueHue 4 MuH npu 100% B, ckopocTh notoka:
20 ma/muH. @pakuuu, colepsKallue *eJlaeMblil MPOAYKT, OOBEAUHSIIM U CYIIMIN C MOMOIIBIO IEHTPOOEKHOTr0
BBIMIAPUBaHUs. MaTepuan JOTNOJIHHUTEIBLHO OYMINANM C HCHOJb30BaHHeM mnpenapatuBHoil LC/MS (konoHka:
XBridge C18, 19x200 MM, yactuiel 5 MkM; noasmwkHas ¢aza A: 5:95 MeCN:H,O ¢ 10 MM BomH. NH,OAc;
noaBwkHas dasza B: 95:5 MeCN:H,0 ¢ 10 MM Boan. NH,OAc; rpaaueHT: 16-56% B B TedueHue 25 MuH, 3aTeM
yaepxuBaHue B TeyeHue 5 MuH rpu 100% B; ckopocts notoka: 20 mui/muH). @paxiuu, coaepkaliye xeaaeMbli
NPOAYKT, 0OBEANHSIIN U CYIIHIM C IOMOIIBIO [IEHTPOOEKHOTO BRIMAPHUBAHHS C MOJYYEHHEM YKa3aHHOTO B 3aro-
JoBke coequHeHus (3,9 mr; Beixoa 47%; yrctoTa no gaHHbIM LCMS = 95%).

LCMS [M+H]" = 508.2.

'H SIMP (500 MI'u, DMSO-ds) & 8.64 (s, 1H), 7.78 (d, J=8.5 T'u, 1H), 7.43 (d, J=8.6 I'u, 1H), 7.02 (t,
J=7.8 'y, 2H), 6.86 (t, J=7.3 'y, 1H), 6.60 (d, J=8.0 T'y, 2H), 4.73-4.66 (m, 3H), 4.10 (s, 3H), 2.49-2.43 (m, 1H),
2.31 (s, 3H), 1.91-1.46 (m, 8H), 1.36 (s, 3H), 1.35 (s, 3H).

hLPA, ICso =392 uM.

I\ o
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IMpumep 235. (1S,3S)-3-((6-(5-((2-Huxnonentunaneramuao)metun)-1-merun-1H-1,2,3-tpuazon-4-un)-2-
METHIHPUINH-3-UJT)OKCH ) IUKJIOT€KCaHKapOOHOBas KHCIIOTa

0" : “CO,H

| S
N
e}
-N H
\

235A. (1S,3S)-Otun 3-((6-(5-(amunomeTtmn)- 1 -metmin-1H-1,2,3-tpua3on-4-mi)-2-Me THIITHPUINH-3 -
WT)OKCH)IIUKJIOreKCaHKapOoKcHuiIaT

\

K pactBopy (1S,35)-3tun 3-((6-(5-(amunometun)-1-metun-1H-1,2,3-tpruazon-4-un)-2-MeTHIMHPUIAH-3 -
WIT)OKCH)IUKIIorekcaH kapookcunara (20 mr, 0,054 MMOJIb; MOJyYEHHOTO TAaKHM K€ CIIOCOO0M, KaK MPOMEXy-
touHoe coemuHenue 1H) u Et;N (7,5 mxa, 0,054 mmons) B DCM (3 mi) B armocdepe N, noGaBisuiu
2-nukyonentunanerunxyaopun (9,4 mr, 0,064 mmoip). PeakunoHHylo cMech MepeMelrBail Mpyu KOMHATHON
TemIrepaType B T€ueHue 2 4, 3aTeM KOHLIEHTPUPOBAIM B BakyyMme. HeouuieHHoe ykazaHHOE B 3arojlOBKe CO-
€/IMHEeHHUE UCII0b30BANIH B CIIEAYIOLEH peakun 0e3 1ONOJHUTENbHOH OYHCTKH.

IIpumep 235.

K pactBopy coenunenus no npumepy 235A (20 mr, 0,041 mmons) B cmecu THF/MeOH (mo 1,5 mi kaxmo-
ro) nobasistiu LiOH-H,O (3 mr, 0,124 mmous) B Boae (1,5 min). PeakunonHyro cMech epeMeliBalii B TeYCHUE
14 4 mpu KOMHATHO# TeMIepaType, 3aTeM pa3daBysTd BoaoH (20 mur), mpoMeiBanu Et,O (10 M) u HeHWTpanuzo-
Banu 1,51, HCI (1,5 mi). Cmech nepememnBanu ¢ 5% MeOH B CHCIl; (20 mu1) B TeueHue 2 MuH. OpraHuye-
CKyI0 (ha3zy poMBIBaIIK paccosioM, cyurii (Na,SO,) M KOHIEHTpUPOBaIK B BakyyMe. HeodHIeHHBIH POAYKT
ounmtany npenapatuBHod HPLC (komonka: Ascentis Express C18 (50x2,1 mm), 2,7 Mxm; noasmxHas daza A:
5:95 MeCN:Boga ¢ 10 MM BoaH. NH;OAc; noasmxnas ¢aza B: 95:5 MeCN:Boga ¢ 10 MM Boan. NH,OAc;
temniepatypa: 50°C; rpaguent: 0-100% B B Teyenune 3 MuH; CKOpOCTh NOTOKA: 1,1 MJI/MHH) C OIy4eHHEM yKa-
3aHHOTO B 3arojioBke coequHenus (8,7 mr, 0,019 mmons, Beixon 46,2%) B BUIE NPO3PAUHOTO Macia.

[M+H]" = 456.2.

'"H SIMP (400 MI'u, CD;0D): & 7.84 (d, J=8.40 I'u, 1H), 7.47 (d, J=8.80 I'u;, 1H), 4.89 (s, 2H), 4.74-4.78
(m, 1H), 4.16 (s, 3H), 2.71-2.79 (m, 1H), 2.56 (s, 3H), 2.10-2.21 (m, 3H), 1.91-1.97 (m, 3H), 1.49-1.78 (m,
11H), 1.07-1.12 (m, 2H).

hLPA] ICSO =105 M.

CoenuHeHHUs 1O IPUMEPaM B CIEIYIONIEH TaOInIe CHHTE3UPOBAIH 110 METOANKAM, OTIMCAHHBIMHU JUTS CHH-
Te3a COeAMHEHUs Mo npumepy 235.
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n ) AHAIUTHYECKHE H OHOIOTHUYCCKHE
p.Ne CrpykTypa u Ha3BaHHE
JaHHbIC
LCMS, [M + H|"=4422;
., 'H SIMP (400 MI'u, CDsOD): § 8.42
) ‘COH (s, 1H), 8.00 (d, ] = 9.20 ['y, 1H), 7.53
N (dd, J =2.40, 8.80 I'u, 1H), 4.74-4.79
| (m, 1H), 4.52 (s, 2H), 4.20 (s, 3H),
2N o 2.78-2.84 (m, 1H), 2.06-2.20 (m, 3H),
236 w 1.90-2.02 (m, 3H), 1.49-1.84 (m, 11H),
NOS N 1.03-1.10 (m, 2H);
N=N, hLPA,; ICso = 569 M.
(18,3S)-3-((6~(5-((2-uuknoneHTUI
aneramuao)merun)- 1 -metun-1H-1,2,3-
TPHA30.1-4-11) IMPHIHH-3-HI)OKCH)
LMKIOTeKCAHKApGOHOBAsH KHCIOTa
LCMS, [M + H]'=430.2;
,O., IH SIMP (400 MI', CD:0OD): & 7.84
0 ‘CO,H (d,J=8.40Tu, 1H), 747 (d, ] =8.80
X T, 1H), 4.89 (s, 2H), 4.74-4.78 (m,
| 1H), 4.16 (s, 3H), 2.71-2.79 (m, 1H),
ZN o 2.36 (s, 3H), 2.21 (t, ] = 7.60 T'y, 2H),
237 2.09-2.12 (m, 1H), 1.92-1.98 (m, 3H),
NN H/k/\/ 1.61-1.78 (m, 4H), 1.55 (p, 2H), 1.25-
N-N_ 1.28 (m, 2H), 0.87 (t,J = 7.20 T'w, 3H):
(18,38)-3-((2-metna-6-(1-meTna-5- hLPA, ICs =783 uM.
(nenranamugomerwn)-1H-1,2 3-
TPHA30.1-4-UI)IHPUAKH-3-
MIJT)OKCH )UMKIIO-TCKCAHKapOOHOBas
KHCIIOTA

Ipumep 238. (1S,3S)-3-((2-Metun-6-(1-metmn-5-(2-(2-pennnaneramuno)atun)-1H-1,2,3-tpuazon-4-
WJT)TUPUIMH-3 -1 ) OKCH ) IUKJIOTeKCaH- | -kapOOHOBast KHCII0Ta

,OA.W ]/OH

o

o]

238A. Metun (18S,35)-3-((6-(5-(runpokcumernn)-1-metun-1H-1,2,3-tpuazon-4-ui)-2-MeTHIMAPUIAH-3 -
WIT)OKCH)LIUKJIOTEKCaH- | -kapOoKcHaT

| A
N~
N

-N

W

N

OH

VYka3zaHHOE B 3arojIOBKE COSAMHEHHUE CHHTE3HPOBATIH C HCIIOJIb30BAHUEM TaKUX JK€ METOIUK, KOTOPBIC HC-
HOJIb30BANM JJIs TIOJyYEHHS] MPOMEXYTOUHOro coeaumHenusi 1E, 3a HMCKIIOYEHHEM TOrO, 4TO HCIOJIB30BAIH
(1S,3R)-meTus1 3-ruIpOKCUIIMKIIOreKCaH KapOOKCHUIIaT.

'H SIMP (400 MI'u, CDCl;) & 8.09 (d, J=8.7 'y, 1H), 7.29 (d, J=8.6 I'n;, 1H), 4.81 (s, 2H), 4.72 (dp, J=5.1,
2.7 T'u, 1H), 4.07 (s, 3H), 3.69 (s, 3H), 2.82 (tt, J=10.2, 3.9 T'u, 1H), 2.53 (s, 3H), 2.19-1.54 (m, 8H).

LC-MS, [M+H]"=361.2.

238B.  Merun  (185,35)-3-((6-(5-(6pommeTun)-1-meTun-1H-1,2,3-tpuazon-4-ui)-2-MeTHAIHPUAUH-3 -
WIT)OKCH)LIUKJIOTeKCaH- 1 -kapOokcuiaT

O’O 0

S °

N =~
N

N—-N
\

K pactBopy coenunenus no npumepy 238A (1,0 r, 2,77 mmons) B DCM (25 mn) npu 0°C nobasnsiiu PBr;
(0,26 mu, 2,8 MMonb). Peakunonnyo cmech nepeMemuBaiu npu 0°C B TeyeHue 1 4, 3aTeM HeHTpanu3zoBaiu

Br
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MyTeM MeJUIEHHOTO JN00aBIeHHs HachlleHHOro BojaHoro pactBopa NaHCO;; cMech akctparupoBain EtOAc
(3x25 mi). O6beMHEHHBIE OpraHUYeCKHUe 3KCTPAKThl MPOMBIBAIM BOJOH M paccosioM (1o 15 Mi kaxmaoro), cy-
i (MgSO,4) ¥ KOHUEHTPUPOBAJIM B BakyyMe. HeouMiieHHbIH npoaykT nojasepraan xpomarorpadun (SiO,;
HenpepsIBHBIHN rpagueHt oT 0 1o 100% EtOAc B rekcanax B TeueHue 20 MUH), ToJIyyasi yKka3aHHOE B 3aT0JIOBKE
coenuHeHue B BUae oenoit nensl (1,10 r, 2,6 MMOJIb, BeIXod 92%).

MS (ESI) m/z: 425.1 (M+2+H)".

238C. Metun  (1S,35)-3-((6-(5-(unanomerun)-1-metun-1H-1,2,3-tprazon-4-ui)-2-MeTHINHPUIUH-3-
WIT)OKCH)ILIMKJIOTeKCaH- 1 -kapOokcHiaT

O’O o

N (]

N =~
N

\ CN
N-N

\

K pactBopy coenunenus no npumepy 238B (1,10 r, 2,60 mmons) B MeCN (10 mi) nopuusaMu 106aBisiu
NaCN (0,127 r, 2,60 mmons) B8 DMSO (10 mi). Peakunonnyro cmech nepememuBanu npu 0°C B TeueHue
30 muH, 3ateM pacnpenesuin Mexay EtOAc u Bonoit. Bognyto ¢a3y skcrparuposanu EtOAc (3x20 mut). O6be-
JMHEHHBbIE OpraHHYeCKHe dKCTPAKThl KOHIIEHTPUPOBAIM B BakyyMe. HeouuIeHHbIH NPOAYKT MOJBEPTalid Xpo-
MaTorpaduu (SiO,; HenpepriBHBIH rpagueHT oT 0 10 100% EtOAc B rexcanax B TeueHue 20 MuH), onydas yka-
3aHHOE B 3ar0JIOBKE COEMHEHHE B BUJIE TBEPIOTO BeulecTBa 6enoro usera (0,864 r, 2,34 MmMoib, Beixox 90%).

MS(+) MS = 370.2.

'H SIMP (400 MTI'u, CDCl3) & 8.28-7.77 (m, 1H), 7.23 (d, J=8.8 'y, 1H), 4.79-4.55 (m, 3H), 4.20 (s, 3H),
3.72 (s, 3H), 3.06-2.72 (m, 1H), 2.53 (s, 3H), 2.25-2.08 (m, 1H), 2.03-1.59 (m, 7H).

238D. Metun  (1S,3S)-3-((6-(5-(2-amunO3THN)- | -MeTun-1H-1,2,3-TpHazon-4-ui)-2-Me THIANHPUIUH-3-
WIT)OKCH)LIMKJIOTeKCaH- 1 -kapOokcuiaT

‘4 ~N
g
N
N~
N NH;
N-N
\

K pactBopy coenunenus o npumepy 238C (155 wmr, 0,42 mmons) B MeOH (5 mi) no6asnsinmu NiCly-6H,0
(10 wmr, 0,042 mmons) u NaBHy (32 mr, 0,84 mmons). Peakimonnyto cmecs nepememuanu npu 0°C B TeueHne
1 4; nobaBnsinu Boxy M cMmech dkcTparupoBann EtOAc (3x10 mi). OObeAMHEHHBIE OpPraHUYECKHE SKCTPAKTHI
cyuniu (Na,SOy4) 1 KOHIIEHTpHUpOBalIX B BakyyMme. HeouniieHHbIi NpoAyKT ounIlanu npenapatusHoin LC/MS:
kosonka: Waters XBridge C18, 19x200 MM, yacTtuisl 5 MxM; kostonHa Guard: Waters XBridge C18, 19x10 mmM,
gacTUlbl 5 MkM; nojaBmxkHas ¢aza A: 5:95 MeCN:H,O ¢ 0,1% TFA; nonsmxHas ¢aza B: 95:5 MeCN:H,0 ¢
0,1% TFA; rpaguent: 50-90% B B Teuenue 20 MuH, 3aTeM yaepxuBaHue B TedeHue S MuH npu 100% B; cko-
pocts moroka: 20 ma/muH. @pakuuy, comepxkaliue KeaaeMblil NPOAYKT, OOBEIMHIIM ¥ KOHLEHTPUPOBAIH B
BaKyyMe IyTE€M LIEHTPOOEKHOrO BBIITAPUBAHUS C MOJIyYEHHEM YKa3aHHOTO B 3arojioBke coeamHenus. (130 mr;
0,35 mMoIB, BeIXOA 83%).

'H SIMP (400 MI'u, CDCl3) & 8.99 (br s, 1H), 8.63 (br s, 1H), 7.83-7.70 (m, 1H), 7.62 (d, J=9.0 I'r;, 1H),
4.79 (br s, 1H), 4.08 (s, 3H), 3.72 (s, 3H), 3.37 (br d, J=5.1 I'y, 4H), 2.84 (br d, J=4.6 I'y, 1H), 2.56 (s, 3H),
2.16-2.02 (m, 2H), 2.00-1.84 (m, 2H), 1.82-1.56 (m, 4H).

IIpumep 238.

K pactBopy coenunenus no npumepy 238D (8 mr, 0,021 mmouns) B cmecu THF/HachleHHbIH BOOHBIH pac-
tBop NaHCO; (mo 1 mi kaxzmaoro) mobamnsiau 2-¢penunaunermnxiopun (3,3 mr, 0,021 mmons). Peakiponnyio
cMech NiepeMelMBaIi IpH KOMHATHOH TeMIlepaType B TeueHue 1 4, 3arem nobamnsian EtOAc (2 mu). Boaubrit
cnoit akctparupoBasin EtOAc (2x1 mi). OObeJHEHHbIE OPraHUYECKUE CJIOM MPOMBIBAIM PACCOJIOM, CYLIHIIH
(MgS0O,) 1 KOHLEHTPHUPOBAIK B BaKyyMe, NOJIy4yasi HEOUHILEHHBIH CIOXHBIH 3¢up 2-penmnaneramuna (LCMS
[M + H]" = 492,3), KoTOpBIit HCMIOJB30BAIHN Ha CJleAyIOlIel cTaauu 6e3 T0TOoNHUTEbHON ouncTki. Heounmen-
HbIit ipoaykT pactBopsiian B THF (1 mut) u 2M Boan. LiOH (60 Mk, 0,12 mMons). Peakuinonnyro cmecsk mepe-
MELUHMBAIM MPU KOMHATHOH TemnepaTtype B TeueHue 18 4, 3aTeM KOHLEHTpHpoBanu B Bakyyme. OcTaTok pac-
tBOpsinu B H,O (1 mi); 3nauenne pH gosoxmnu ¢ nomouso 1IN HCl no ~3 u cmech akctparupoBanu EtOAc
(2x1 mu1). OOBeTUHEHHBIE OpTaHUYECKHUE YKCTPAKThl MPOMBIBaIHN paccoioM (1 mi), cymmnu (MgSO4) u xoH-
LEHTPUPOBAIM B Bakyyme. HeouuiueHHbld npoaykr ouummanu npenaparuBHoit LC/MS: komonka: Waters
XBridge C18, 19x200 MM, yacTuusl 5 MkM; kosjouHa Guard: Waters XBridge C18, 19x10 MM, 4acTHIBI 5 MKM;
nojBmwxkHas daza A: 5:95 MeCN:H,O c¢ 0,1% TFA; noasmxkHas daza B: 95:5 MeCN:H,0 ¢ 0,1% TFA; rpaagu-
enT: 50-90% B B Teuenue 20 MuH, 3aTeM yAep>kuBaHHe B TeueHHe 5 MuH npu 100% B; cxopocTs moToka:
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20 ma/muH. @paknuu, colepiKalline >KeJaeMblii TPOAYKT, OOBEUHIIN U KOHIEHTPHPOBAIH B BaKyyMe IyTeM
LEHTPOOEKHOr0 BbINMApUBaHUs, MOJIydYas yKa3aHHOE B 3aroJIOBKE COEJMHEHWE B BHJE OECLBETHOIO Macia.
(6,9 mr, 0,012 mmodb, BeIxoa 54,1%).

LCMS [M+H] = 478.1.

'H sIMP (DMSO-dg) &: 8.10 (br s, 1H), 7.82 (d, J=8.5 T'u, 1H), 7.46 (br d, J=8.6 ', 1H), 7.22-7.29 (m,
2H), 7.13-7.22 (m, 3H), 4.74 (br s, 1H), 3.89 (s, 3H), 3.21-3.65 (m, 2H), 2.60 (br s, 1H), 2.55 (s, 3H), 2.44 (s,
3H), 1.97 (br d, J=13.5T'u, 1H), 1.75-1.92 (m, 4H), 1.60-1.71 (m, 2H), 1.49-1.60 (m, 2H).

hLPA, ICso = 138 HM.

CoequHEeHHs 110 IPUMEpaM B cleAyIolei TabnuIe CHHTE3UPOBAIM 10 METOAUKAM, OMMCAHHBIMH AJIS IO-
JIy4eHHUsI COeAMHEHHS Mo npuMepy 238.

TTp No CrpyKtypa u nassarme AHaTUTHYECKHE U GHOTOTHYECKHE
i JaHHbIE
LCMS [M +H]' =500.1;
/O,, OH 'H SIMP (DMSO-dg) §: 7.91 (br s, 1H).
9) ’n/ 7.82(d, J=8.6 T'y, 1H), 7.46 (d, J=8.7 ['uy,
o) 1H), 4.75 (br s, 1H), 4.00 (s, 3H), 3.25-
7 3.59 (m, 2H), 2.61-3.01 (m, 2H), 2.55 (s,
N~ 4H), 2.47 (s, 2H), 1.92-2.08 (m, 2H).
1.76-1.91 (m, 5H), 1.47-1.71 (m, 4H),
239 NN i 1.11-1.22 (m, 1H), 0.98 (dd, J=14.0, 6.4
Nen W T, 1H), 0.84 (s, 8H), 0.81 (brd, J=6.4
\ o Iy, 2H);
hLPA, ICsy=1021 uM.
(18,38)-3-((2-meTun-6-(1-metun-5-(2-
(3,5,5-tpumetnarexkcanamMuao)tun)-1H-
1,2,3-tpuaszon-4-un)mupuaun-3-
HIT)OKCH)LIMKIIOTE€KCaH- | -kapOoHOBast
KHCIIOTA (AHACTEPEOMEPHAs CMECh)
LCMS, [M + H|" = 438.1;
,O,l OH TH SIMP (DMSO-ds) &: 8.02 (brt, J=5.3
o) M Iy, 1H), 7.82 (d, J=8.5 T'w, 1H), 7.47 (d,
X (¢] J=8.5 'y, 1H), 4.65-4.92 (m, 1H), 3.99
| (s, 3H), 3.37 (br s, 1H), 3.21-3.30 (m,
N\ 1H), 2.60-2.68 (m, 1H), 2.55-2.59 (m,
240 H 1H), 2.45 (s, 3H), 2.02 (brd, J=14.0 I'u,
N N 1H), 1.90-1.97 (m, 2H), 1.87 (brd,
N=N M J=13.4 [y, 1H), 1.75-1.83 (m, 2H), 1.60-
\ o 1.67 (m, 2H), 1.46-1.59 (m, 2H), 1.34-
(18,38)-3-((2-meun-6-(1-metn-5-(2- | 142 (m, 1H), 1.23-1.30 (m. 2H), 117 (t,
(4-meTunnenranamMuo)stin)-1H-1,2,3- J=7.3I'y, 1H), 0.78 (d, J=6.7 I'u, 6H);
TpHa3071-4-U1) TUPUANH-3-HT)OKCH) hLPA, ICso= 1012 uM.
LUKJIOreKCcaH-1-kapOoHOBas KHCI0Ta

Jpyrue npu3zHaku U300peTeHHs TOJKHBI CTaTh OYSBUIHBIMU U3 MPHBEICHHOTO BBILIC OMUCAHUSA 00pa3No-
BBbIX BAPMAHTOB OCYILIECTBJIEHHS, KOTOPbIE MPUBEICHBI Ul WLIIOCTPALMU H300pETeHUsl U HE MpPeAHA3HAYCHBI
JUIs ero orpanudeHus. Hacrosiiee n3o0peTeHHe MOXKET OBITh BOIUIOIICHO B APYTUX KOHKPETHBIX (popmax Oe3
OTKJIOHEHHUA OT CYIIHOCTH UJIM €T0 CYHIECTBEHHBIX IMPU3HAKOB. I[aHHOC I/I306peTCHI/Ie OXBaThIBACT BCE KOMGI/IHa-
OUU MPEANOYTUTEIIBHBIX aCIICKTOB H306peTeHI/I§I, OTMECUYCHHBIX 3/1€Ch. HOHS{THO, qTO JHO6I)I€ M BCE€ BapUAHThHI
OCYILICCTBIICHHUS HACTOSIIETO W300pPETEHHsI MOTYT OBITh NMPHHATHI B COYCTAHHHU C JIOOBIM APYTHM BapUaHTOM
OCyH_[eCTBIIeHI/IH HJIK BapUaHTaMH OCy]_[IeCTBIIeHI/Iﬂ JUTA ONMUCAaHUS JONOJIHUTEIbHBIX BAPUAHTOB OCyIL[eCTBIIeHI/IH.
Takoke MOHATHO, YTO KX/l OTJEIbHBIN JIEMEHT BAPHAHTOB OCYIIECTBICHHS SIBJSIETCS €r0 COOCTBEHHBIM He-
3aBHCHMBIM BapHaHTOM OcyiiecTBiaeHus. Kpome Toro, 000# 35ieMEeHT BapHaHTa OCYNIECTBICHUS NpeIHa3Ha-
YeH Ul OOBEIMHEHHUS C JIIOOBIMH U BCEMH JPYTUMH DJIEMEHTAaMH U3 JII00OTO BapHaHTa OCYIICCTBIICHHS IS
OMHUCAHUS JIOMOJIHUTEILHOIO BAPUAHTA OCYIIECTBICHUS.

OOPMVYIJIA NU3OBPETEHUA
1. Coenunenue popmyis (1V)

2a
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\\N/N\

WK ero (apMaleBTHUECKH IpUeMieMas Coilb, TIe
R* npencrasmsier coboii Bogopo, xiop, ¢rop wim C_4alku;

),
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3 .
R’ mpencrasnser cob6oit Bogopox miu C;_¢adKu;
R* npencrapnsger co6oit Cj_jjankumn, C,gumknoankun, ¢ermn, -(CgamkuneH)-(C; gIUKIOANKII) U

-(C_sankuinen)-(heHun), rae Kaxapli U3 ankuia, UKIoATKWIa U peHusa, caM 1o cebe WM Kak 4YacTh APYroro
(hparmenra, HezaBUCUMO 3amereH 0-3 R%;

R’ npencrapnsier co6oii Bonopo mik Ci gkl min

kaxapii R® HesaBucumo npencTasiseT co0oi aeiTepuid, raloreHo, ruaApPOKCH, aMUHO, IHaHO, C| galIKuiI
nnu Cy_¢efiTepupOBaHHBINA KU (OJHOCTBIO MIM YaCTHYHO JEHTEPUPOBAHHBIN).

2. Coexmuenye 1o 1.1, rae R npeacrasisier co60i METHI MTH STHIL.

3. CoemuHeHue, BELIOPaHHOE U3:

Z | [¢] ‘ A
N N
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L 2 ?
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NN NSNS NN A
N—N, E N-N_ H N-N H
\ R \ \ R

O/OV"‘[//O O’O el
| \\ OH | N OH

=N =N

/[ N N
N o i
Z N~
0 o}
X o
IR N A NS
H © N—-N H O W N Yo
’“\,ﬂ\ N N-NH

O OH g: 1 g:
| N i S | S
N~ N
i 0 H
N
m—N T NN A NCY NW’O\,4:>
\ O N-N. H ©O N-N
> \ B \ O B
Q OH /O o} ., LOH
o) T o) v o) g:
~o | N (e] | N OH = I
N~ N N
o (¢} [oN)fe)
NNy NN A NN -8
N-N, H O N-N H N N-N H N
\ \ unm \ /

WK ero (papMalneBTHYeCKU MpuemiieMast CoJib.
4. CoenuHeHue 110 1. 1, KOTOpOE MPEeICTaBIsSeT COOOM:

WM ero (papManeBTHIeCKU MPUEMIIEMYIO COJIb.
5. CoemuneHue 10 1. 1, KOTOpOe MPEICTaBISET COOOM:

6. CoemuHEHHE 110 II. 1, KOTOpOE MPEICTABISAET COOOMU:
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WM eT0 (papManeBTHUECKU IPUEMIIEMYIO COJIb.
7. CoeauHeHue, NpeacTaBisoliee codoit:

O
—
o
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>.Z  Z=
2 /7 \ /
Iz

O
o

8. CoequHenme, npeacTaBisoniee codoii:

=z
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.z
Py
Z
J=o

I
z
7
Iz
o]

W ero hapManeBTHYECKH PHEMIIEMYIO COJTb.
9. Coenunenue 1o 1.1, KoTopoe npeacTaBiser co0oii:
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10. Coenpunenue no 1.1, KOTOpoOe MpeaACTaBIIs
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z
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WK ero (apManeBTHUECKH IPUEMIIEMYIO COJIb.
11. Coenunenue 1o 1.1, KOTOpOE MPeACTaBISET COOOIA:

O

o}
e
OH
N
N
NI o
N o<
\ ©O
12. Coepunenue 1o 1.1, KOTOpoe npeacTaBiseT coOoii:
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O
o

N\
=z

z
/

w
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z

NZI/O\/<

>

\
WK ero (apManeBTHUECKH IPUEMIIEMYIO COJIb.
13. Coenunenue o 1.1, KOTOpoe NpeACTaBIsSeT COO0IA:
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14. ®apmaneBTHUECKash KOMIIO3ULIUS JUIs JIEUEHHUs 3a00JIeBaHUs, HApYILIEHHUs WJIH COCTOSIHHS, CBS3aHHOTO
¢ mucperynsauueit perenropa 1 nuzodochatunnoit kuciaorel (LPA1), comepxamias 01HO WM HECKOJBKO COEIU-
HEHUI 1o Jr000oMy u3 mi.1-13 win ero gapManeBTHYECKH NPUEMJIEMBIE COJIH; U (hapMalleBTHUECKH MpHEMIIC-
MBI HOCHTEJb UIH Pa30aBUTEIb.

15. [puMeHeHne coeqMHEeHUsT UK ero GapMaLeBTHYECKH MPUEeMJIEMOH cou 1o JIoooMy u3 mm.1-13 miu
(hapMaLeBTHYECKONH KOMIO3UIMHU IO T1. 14 171 JieueHus 3a00JIeBaHusl, HAPYILIECHUS HJIH COCTOSHHS, CBA3aHHOTO C
qucperynsinue peuenropa 1 anzodocdarunnoit kucnorsl (LPAL), rae 3aboneBanye, HapyleHHEe WIH COCTOSI-
HHE BBIOpAHO U3:

(A) maronoruveckoro ¢pudpo3a, rae nmaToaorudeckuii Guopo3 mnpeacraBuseT codoit GpUOPo3 JeTkux, meye-
HH, MOYeK, CepAala, AEPMbI, TJa3 WM MOKEIyIOYHON JKeJe3bl; OTTOPXKEHHs TPaHCIUIAHTaTa; paka, TAe pak
npescTaBiseT co0oi pak MOYEBOTO MMy3bIPsi, KPOBH, KOCTH, FOJIOBHOIO MO3Ta, MOJIOYHOH )KeJe3bl, IIEHTPaJIbHON
HEpBHOH CHCTEMBI, IIEHKH MAaTKH, 000JOYHOH KHIIKH, SHIOMETpPHS, MUILEBOJA, )KETUHOTO Iy3bIps, MOJOBBIX
OpraHOB, MOYEINOJIOBOTO TPAKTa, FOJIOBBI, TOYEK, TOPTAaHH, MEYEHH, JIETKOTO, MBIIIIEYHOH TKaHH, ILIeH, CIM3UCTON
000JIOYKH TOJIOCTH PTa WIM HOCA, SMYHMKA, MOHKETYIOYHOH JKene3bl, IMpeICTaTeIbHOM JKele3bl, KOXKH, ceje-
3€HKH, TOHKOW KHIIKH, TOJICTOM KHIIKH, JKEJIyIKa, SHUKa WIM IIUTOBHIHOH JKeJIe3bl; OCTE0NOopo3a WK BOCTIAIU-
TEJILHOTO HapyIIEHUS; I

(B) ununonmatuueckoro nerounoro ¢uodposa (IPF), neankoronsHoro crearorenaruta (NASH), Heankorons-
HOM xupoBoit Oone3nu neyenu (NAFLD), xpoHudeckoi 00yie3HN MOYeK, THabeTHUECKOM OOJIe3HU MOYEK U CHC-
TEMHOT'O CKJIEPO3a.

16. [IpumeHeHue coenquHeHus no arodomy u3 nmn.l1-13 wiu ero gapmaleBTHYECKH NMPUEMIIEMON COJIU WK
(hapManeBTHYECKONH KOMITO3ULMH 110 M.14 mis nedenns ubpo3a y MIEKONMUTAIOIIET0, HYXAAIOUIET0oCs B 3TOM,
rae ¢uoOpo3 mpencraBiseT cobod upmonatuueckuit GuoOpos nerkux (IPF), HeankoroneHbId cTeatoremnatut
(NASH), xponudeckoe 3abosieBaHHe Noyek, uabeTuyeckoe 3a0oneBaHue MOYeK M CUCTEMHBIH CKIepo3.

17. TlpumeHeHue coenMHeHus no Jrodomy u3 nim.l-13 win ero dpapmaneBTUYECKU NMPUEMIIEMON COTH WU
(hapmManeBTHUECKOH KOMITO3ULUU 10 11.14 s siedeHus Gpubpo3a Jerkux (MIUoNaTHYeCKUH JerouHbli Gubpos),
aCTMBI, XpOHHUYECKOH 0OcTpykTUBHON Goie3Hu serkux (COPD), noueynoro ¢ubposa, ocTporo NmoBpexaAECHUS
MOYEK, XPOHUYECKOUN 00JIe3HH MoYeK, Hhrudpo3a neuyeHu (Hea KOroJIbHBIM cTeaTorenarur), Gpubposa Koxu, Guo-
pO3a KUIIEYHHKA, paKka MOJIOUHOM JKeJe3bl, paka MOJKETyA0UYHOM JKene3bl, paka SUUHUKOB, Paka IMpeIcTaTelb-
HOH JKene3bl, INIH00JacTOMBI, paka KOCTH, paka TOJICTOH KHIIKH, KOJOPEKTaJIbHOTO paka, paka I'OJIOBHI U IIEH,
MENIaHOMBI, MHOXXECTBEHHOH MHEIOMBI, XpOHHYECKOTo JHMboseliko3a, 00K, CBI3aHHOH ¢ OHKOJOTHMYECKUM
3a0o0JieBaHMEM, METAacTa3 OMYyXOJH, OTTOPXKEHHs TpPaHCILIAHTaTa, CKiepoiepMmuu, Gubposa riasa, BO3pacTHOM
MakyJsapHoil nereHepanuu (AMD), muaGeTHuyeckol peTHHONATHH, KOJUIAreHo3a, aTepockiepo3a, (eHoMeHa
PeitHo nnu HeBponaTHyeckol 60JIH y MIIEKOIIUTAIOIIET0, HYKJAIOIIEeroCs B 3TOM.

@ EBpa3suiickasi naTeHTHas opraHusauus, EAMNB
Poccust, 109012, MockBa, Manbiit Yepkacckuii nep., 2

- 141 -



	Bibliographic data
	Abstract
	Description
	Claims

