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TPHUA30JI N-CBA3AHHBIE KAPBAMOWJI HUKJIOI'EKCHJIBHBIE
KHNCJIOTBI B KAYECTBE AHTAI'OHUCTOB LPA

HEPEKPECTHAA CCBIJIKA HA POACTBEHHBIE 3AABKH

ITo Hacrosuel 3asBKe HCIpAIlNBAETCs MPUOPUTET mNpensaputenbHOH 3asBku CILIA
62/607399, momannoii 19 nexaOpst 2017 r.; moOSHOE coAepKaHUE KOTOPOHM BKJIFOYEHO B

HaCTOﬂH_II/Iﬁ AOKYMEHT NTOCPEACTBOM CCBUIKHU.

OBJIACTh TEXHUKH, K KOTOPOU OTHOCUTCA U30EPETEHUE

HaCTOHH.Iee I/1306peTeHI/Ie OTHOCHUTCA K HOBBIM 3aMCLICHHBIM TPHA30JbHBIM
COCAVMHCHUAM, COACPIKAINUM HUX KOMIIO3UIHAM U crnocobaM ux MMPUMCHCHUs, HAIpUMED, AJIA
JICUCHUA HapymeHHﬁ, CBsA3aHHBIX C OJHUM NI HCCKOJIbKUMH peuenropamu

mi3opocharunnoit kucaorsl (LPA).

NPEAITOCBUIKH CO3JAHMA M30BPETEHUA

JInzodochomumuabl  SABIAIOTCS ~ OMOAKTUBHBIMU  JIMIMAHBIMU  MEAMATOPAMH
MEMOPaHHOTO IMPOUCXOXKIEHUS, M3 KOTOPbIX OAHMM HauOoyiee BaXKHBIM C MEIMLIUHCKOM
TOYKHU 3peHus sBisgercs ausodocdarunnas kuciaora (LPA). LPA mnpexncrasnser coboii He
OIHY MOJIEKYJSIpHYI0 (GopMy, a HaOOp BApPHAHTOB SHIOTE€HHBIX CTPYKTYP C SKHPHBIMH
KHUCJIOTaMHU Pa3IMYHON JJIMHBI U cTenenn Hacwimenus (Fujiwara et al., J Biol. Chem., 2005,

280, 35038-35050). Crpykrypublii octoB LPA npoucXoguT OT [IMLEPUHOBBIX

dbochomununos, Takux kak Gpocharunuixonus (PC) wiu pocharunnas kuciaora (PA).

JImopocharunnsie  kucaorel  (LPA)  sBasitoTCS  OMOAKTUBHBIMH  JIMITHIAMU
(cUTHANTBHBIE JIUMUABI), KOTOPBIE PEryJUPYIOT pPa3JIMYHbIE KJIETOYHbIE CUTHAJIBHBIE IMYTH
MOCPEICTBOM CBSI3BIBAHUSI C TEM K€ CaMbIM THIIOM comnpspkeHHbIX ¢ G-Oenkom (GPCR)
perientopoB ¢ 7-tpancmemOpannbiMu nomeHamu (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). M3BecTHble B HacTosiiee Bpemsi perentopel LPA o0o3Ha4ar0T
LPA1, LPA», LPA3, LPA4, LPAs u LPA¢s (Choi, J. W, Annu. Rev. Pharmacol. Toxicol., 2010,
50, 157-186; Kihara, Y., et al, Br. J. Pharmacol., 2014, 171, 3575-3594).

JImopocharunnsie kuciaotel (LPA) nmaBHO ObulM  HM3BECTHBI B Ka4deCTBE
NPEAIIECTBEHHUKOB B OHOCHHTE3a (PocHONMMUIOB KaKk B JSYKAPHOTHYECKUX, TaK MU B
POKAPHOTHYECKHUX KJIETKaX, HO JIUIIb HEJABHO OKA3aJI0Ch, UTO JU30(ochaTHIHbIE KUCIOTHI

(LPA) sBRSIIOTCS CUTHAIBHBIMH MOJIEKYJIAMH, KOTOpPbIE OBICTPO MPOAYLHPYIOTCS H

BbIOPACHIBAIOTCS] AKTUBUPOBAHHBIMU KJIETKAMH, OCOOEHHO TPOMOOLIUTAMHU, ISl TOTO, YTOOBI



BO3/IEHICTBOBATh HA KJIETKU-MHIIEHHU MOCPEACTBOM ACHCTBUS HA CIIELU(PUUECKUE PELENTOPbI
KJIETOYHOU MOBEPXHOCTH (CM., Hanpumep, Moolenaar et al., BioEssays, 2004, 26, 870-881, u
van Leewen et al., Biochem. Soc. Trans., 2003, 3/, 1209-1212). IloMmumMo TOro, 4TO OHHU
CUHTE3UPYIOTCSl M TIPEBPALIAOTCs B Oojiee cioxHbie PochHOoTumuabl B SHIOMIA3MATUIECKOM
perukynyme, snmzopocharunasie kucnorsl (LPA) moryr ObIT MONyY€HBI MOCPENCTBOM
TUApPONIN3a YK€ MMEroINHXcsi (ochONUMUIOB BCIEN 332 aKTUBALMEH KIIETOK, Hampumep, B
MOJIOXKEHUU SN-2 OCTATOK JKHUPHOW KHCJIOTHI YacTO OTCYTCTBYET M3-32 ACALMIMPOBAHUS, U
TOJNBKO Sn-1 THUAPOKCHN oOcTaercst 3TepudUUUpPOBaH >KUPHOH Kucinoroil. bonee Toro,
kmoueBoil ¢epment B nponykumu LPA, ayrorakcun (lysoPLD/NPP2), moxer ObITh
NPOAYKTOM OHKOI€Ha, IIOCKOJIbKY MHOTHE THUIBl ONYyXOJeH AakKTHUBHPYIOT ayTOTAKCHH
(Brindley, D., J. Cell Biochem. 2004, 92, 900-12). Coo0manock O KOHLEHTpPALHUsX
m3opocharunnbix kucnor (LPA) B mia3sme U ChIBOPOTKE YeNIOBEKA, a TaKXkKe B KUIKOCTU
OponxoanbBeossipHOro JaBaka uenoBeka (BALF), Bkimrodas u3MepeHus, CAelaHHbIE C
IOMOIIBIO YyBCTBUTENbHBIX U crerpduyeckux meroqos 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 BiusieT Ha IUPOKUH CIIEKTP OMONOTMYECKUX PEAKLIUH, BKIIOYast HHIYLUPOBAHUE
nposupepaliy  KJIeTOK, CTHMYJISILUI MHUTPALMU  KJIETOK M PETPaKLUH HEHpPUTOB,
nmpeKpaleHne IIeJeBOro COeqUHEHUsT U Hake xeMoTakcuc mukcommuieroB (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 3HaHuit 0 Ouonoruu LPA mpomoskaeT pacTH, MOCKOJbKY BCe OOblle |
OoJIbIIE KJIETOYHBIX CHCTEM TECTHUPYIOT Ha CrOocOOHOCTH K peakuuu Ha LPA. Hampuwmep, B
HACTOsIIIEe BPeMsi M3BECTHO, YTO, IOMHUMO CTHUMYJBILIMU POCTa U Mpoiudepanuy KIETOK,
nusodocharuaubie  kuciaotel (LPA)  crHOCOOCTBYIOT KJIETOUHOMY  HANPSDKEHUID U
CBSI3bIBAHUIO (UOPOHEKTHHA HA KJETOYHOW MOBEPXHOCTH, YTO SIBJISIETCS BAYKHBIMHU
COOBITHSIMH B 32KUBJICHUU U pereHepanuu paH (Moolenaar et al., BioEssays, 2004, 26, 870-
881). HenaBHo Obuta ommcaHa aHTHAINIONTOTHYECKAass AaKTHBHOCTH LPA, u HemaBHO
coobmasock, uto PPARY sBisiercss penentopom/muinensto st LPA (Simon et al., J. Biol.
Chem., 2005, 280, 14656-14662).

@ubpo3 sBIsSETCA PE3YIBTATOM HEKOHTPOJIHPYEMOTO IMPOLECCa 3aKUBJICHUS TKaHEH,
NPUBOIALIETO K YPE3MEPHOMY HAKOIUIEHHIO M HEAOCTATOYHOW Pe30pOLHU BHEKJIETOYHOTO
marpukca (ECM), 4To0 B KOHEYHOM HUTOre MPHUBOAUT K TEPMHUHAJIBHOW CTAAMHM OPTraHHON
HenocrarouHoctu (Rockey, D. C., et al, New FEngl J Med., 2015, 372, 1138-1149).
Coobmanoce, uto peuenrop LPA1 u30BITOYHO B3KCIpEeCcCUPYeTCs Y MALUEHTOB C

uanonatunieckuM JierouneiM pudposzom (IPF). Memmu-HokayTsl o penentopy LPA; Obutn



3alUINeHbl OT ONeoMULMH-UHAYIHpoBaHHOTO pudposa nerkux (Tager et al., Nature Med.,
2008, /4, 45-54). beuo mnokazaHo, uro aHtaroHuct LPA; BMS-986020 3HauuTenbHO
cHkaer mnokaszarens FVC (mpuHyAMTENbHOH JKU3HEHHOW €MKOCTH) B 26-HeleIbHOM
KIIMHU4eCKoM uccienoBannu y nanueHToB ¢ IPF (Palmer et al., Chest, 2018, /54, 1061-
1069). beumo mokazano, uyro wuHruOuTopel mytH LPA (Hampumep, anTtaronuct LPA))
ABJISIFOTCST  XUMHONPOQUIAKTUIECKUMHA  aHTH(GUOPO3HBIMU ~ areHTaMH IpH  JIEYEHUH
renaToeUTIOJSIPHON KapLUUHOMBI Ha KpbicuHOM Mozenu (Nakagawa et al., Cancer Cell, 2016,
30, 879-890).

Takum obpazom, anTarorusamnus peuenrtopa LPA; MoxkeT ObITh Mmosie3Ha ISl JICUEHUS
¢ubpo3sa, Takoro kak jerouHsiii pudpos, pudpos nevyenu, pudpo3 nouek, GudpPo3 aprepuii u
CUCTEMHBIHN CKJIEpO3, U, TAKUM 00pa3oM, 3a00JIeBaHMi, BO3HUKAIOIUX B pe3yibrare Guodposa
(nmerounbiii GuOpo3 - wupuonatuueckuii jerounsii (udbpo3 [IPF], ¢ubpo3 mnevenu -
HeasjkoronbHblil creatorenatut (NASH), ¢ubpo3 mouek - nmabermueckas Hedponartus,
CHCTEMHBII CKJIEPO3 - CKJIEPOAEPMHUS U JIp.).

KpaTtkoe onucanue uzobperenus

Hacrosimee wn3o0peTeHHe OTHOCHTCST K HOBBIM  3aMEIIEHHBIM  TPHA30JIbHBIM
COEIMHEHUSIM, BKIIFOUAs UX CTEPEOM30MEPBI, TAyTOMEpPhI U (hapMaleBTHUECKH MPHEMIIEMbIE
COJIM MJIM COJIbBATBI, KOTOpBIE SIBJISIFOTCSI TMOJIE3HBIMH B KAueCTBE AHTArOHHCTOB IPOTHUB
OTHOTO WJIM HECKOJbKUX penentopoB suzodocharuanoii kuciotel (LPA), ocobeHHO
peuenTopa LPA;.

Hactosimmee wu300peTeHne Takke OTHOCHUTCS K METOAMKAM M MPOMEKYTOYHBIM
COEAMHEHUSIM JUTsI TOJTyYeHHsI COSTUHEHUH TI0 HACTOSILIEMY H300pETEHHIO.

Hacrosimmee nzoOpeTeHne TakKe OTHOCUTCS K (DapMaleBTHUECKUM KOMIIO3ULIUSIM,
comep:kauM (papMalieBTUYECKH TPUEMJIEMbII HOCHUTENb M IO MEHbLIEH Mepe OIHO U3
COEMHEHUI 10 HACTOSIIEMY H300pPETEHUI0 MM HX CTEPEOU30MEpPOB, TayTOMEPOB,
(apMaLeBTHYECKH PUEMJIEMBIX COJIEH HUJIH COJIbBATOB.

CoenuHennst Mo M300PETEHUIO MOKHO MPUMEHSITh B JICUEHHH COCTOSIHUH, B KOTOPBIX
yuactByeT LPA.

CoenuHeHHs O HACTOSIIEMY H300PETEHUIO MOXKHO MPUMEHSATD B TEPAIIHH.

CoenuHeHHs MO HACTOALIEMY H300PETEHUIO MOXHO MPHUMEHSTH JUISI M3TOTOBJICHUS
JIEKApCTBEHHOTO CPENCTBA JJIsl JIEYEHUS] COCTOSIHUS, TIPU KOTOPOM II0JIE3HO MHTHMOUPOBAHHE
¢dusnonornueckoit aktuBHocTH LPA, Hampumep, 3aboneBanuii, B KOoTopeix peuentop LPA
NPUHUMAET y4YacTHe, BOBJIEYEH B STHOJOTHIO WMJIM TATOJIOTHIO 3a00JEeBaHUs, WIA WHBIM

00pa3oM acCcOLMUPOBAH IO MEHbLIEH Mepe C OTHUM CUMIITOMOM 3200JI€BaHMUS.



B npyrom acnekTe HacTosimee H300peTeHne OTHOCUTCS K criocody Jieuenus Gpudposa
OpraHoB (ME€YeHH, TMOYKH, JIETKOTO, CeplAla W T.I., a TaKKe KOXKH), 3a0O0JIeBAaHUH IMEYSHH
(ocTporo rematuTa, XPOHHYECKOro remarurta, ¢udpo3a medeHH, NHUPpPO3a IIECUECHH,
NOPTAbHONH  TUIEPTEH3UH,  PEreHEepPaTUBHONW  HEAOCTATOYHOCTH,  HEAJKOTOJBbHOTO
creatorenatuta (NASH), runodyHKIMM rMedeHn, HapyIIEeHHs] MEYEHOUYHOTO KPOBOTOKA U
T.IL.), KJIETOYHO-TIPOJU(EPATHBHOTO 3a00NeBaHMs [paka (CONMAHON OMyXOJIM, MEeTacTasa
COJIMIHOW OMyXOJH, aHruoGUOPOMBI, MHEIOMBI, MHOKECTBEHHOW MHEJIOMBI, CApKOMBI
Kamnomu, nefikemun, xpoHuueckoro gumormrapsoro setikosa (CLL) u T.11.) 1 UHBa3UBHOTO
METacTa3a PaKoBBIX KJIETOK M T.II.], BOCIIAIIMTENbHBIX 3a00neBaHui (rcopuasa, HeponaTuy,
MTHEBMOHWH U T.11.), 3a00JIeBaHU JKeTyA0YHO-KHIIEYHOTO TPaKTa (CHHAPOMA Pa3paskeHHOTO
kumeunuka (IBS), BocnanurensHoe 3a0oneBanue kumeyHuka (IBD), anomanbHO# cexperyn
NOKENYAOYHOH JKele3bl U T.I.), TMOPAKEHUS IOueK, 3a00NeBaHHs MOYEBBIX MyTeil
(moOpokayecTBEHHOW  THINEPIUIA3UM  MPEACTATEeIbHOW  JKeJde3bl  WIM  CHMIITOMOB,
ACCOLIMMPOBAHHBIX C HEHPOT€HHBIM MOYEBBIM ITy3bIPEM, OIYXOJBI) CIIMHHOIO MO3ra HIN
IpbDKEH MEXKIO3BOHOYHOIO JIUCKA, CTEHO30M IO3BOHOYHOIO KaHajla, CHMIITOMOB,
ABJBSIIOIIUXCST  CIEACTBUEM nuadera, 3a00NeBaHUS HIDKHUX OTHENIOB MOYEBBIX MyTeH
(HEPOXOAMMOCTH HIPKHUX OTJIEJIOB MOUEBBIX IyTEH U T.II.), BOCIAIUTEIHHOTO 3a00JIeBaHMS
HIJKHUX OTAEJOB MOYEBbIX MyTeH, AM3YPHM, YYAIIEHHOTO MOYEHUCHYCKaHUS U T.IL.),
3a0oneBaHusl TMOKENYIOYHOH Keye3bl, 3a00JeBaHUs, CB3aHHOTO C AHOMAJbHBIM
AHTHOT'€HE30M (apTepUaibHOM OOCTPYKLMH U T.I1.), CKJIEPOAEPMUH, 3a00JEBAaHUS TOJIOBHOTO
mo3ra  (uepeOpanbHOro  WHGpApKTa, BHYTPUMO3IOBOTO  KPOBOMZJIHUSHUS W T.IL),
HEBPOMATUYECKON 0o, mnepudepuyeckoll HEBPONATHH W T.IM., TJA3HOTO 3a0oseBaHUs
(BospacTHO# nereHepaumu kenroro nsitHa (AMD), nmaberndeckod peTHHOMATHH,
nposnudepatuBHoi Butpeoperunonatun (PVR), pybuyromerocss nempuronna, pyoueBaHus
1oCJIe onepaun (GUIbTPALUH TITaAyKOMBI U T.I1.).

B npyrom acmekte Hactosmiee H300peTEHHE OTHOCUTCA K Crocoly JieueHwHs
3a00IeBaHM, HAPYIIEHUH HIJIH COCTOSIHUH, B KOTOPBIX aKTUBALUS MO MEHBIIEH MEpe OIHOTO
peunentopa LPA  mocpencrBom LPA  cmocoOcTByer — CUMOTOMATONIOTUM WU
NPOTPECCUPOBAHMIO  3a00JI€BaHUs, HAPYLIEHHWs WM COCTOSHHUA. JTH  3a00JeBaHMS,
HApPYIIEHHUsT WJIM COCTOSIHUSL MOTYT OBITh OOYCJIOBJIEHbI OJHOW WJIM HECKOJIbKUMH U3
TeHETUYECKOW, SITPOT€HHOW, WMMYHOJIOTUYECKOH, WH(PEKINOHHOH, MeTaboInIecKoHn,
OHKOJIOT'MYECKOH, TOKCUUECKOH, XUPYPTrUUECKOHN W/WIIH TPAaBMATHYECKOH 3THOJIOTHH.

B eme onmHOM acrekTe Hacrosimiee HM300pPETEHHE OTHOCHTCS K CIIOCOOY JICUeHHsI

¢ubposa mnouek, pudpoza nerkoro, ¢udposa meyenwn, GuOpoO3a apTEepwii U CUCTEMHOTO



CKJIEpO3a, BKJIOYAIOIIEMY BBEICHHE TMAIMeHTy, HYKIAIOMEMYyCs B TaKOM JICUEHUH,
COEIMHEHHUS TI0 HACTOSIIEMY U300PETEHUIO, KAK OMFICAHO BBILIE.

B ogHoM acriekte Hacrosimee M300peTeHHe OTHOCHUTCS K CIoco0aMm, COSHMHEHHSIM,
(dapManeBTHYECKUM KOMIIO3UIIMSIM U JIKAPCTBEHHBIM CPEICTBAM, OMMCAHHBIM B HACTOSIIEM
JOKYMEHTE, KOTOpPbIE COAeprKaT aHTarOHUCTHI penentopoB LPA, B 4aCTHOCTH, aHTarOHUCTBI
LPA,.

CoennHeHHsT TIO HM300PETEHUI0 MOXKHO MPHUMEHSATH OTAENBHO, B KOMOWHAIMH C
OPYTUMH COEIUHEHUSIMHU 110 HACTOSIEMY M300PETeHHIO WM B KOMOWHAIIMHM C OJHUM WU
HECKOJIbKUMH, MPEATIOYTUTETHFHO OHUM-IBYMS APYTUMHU ar€HTaMH.

OTu U Apyrue npuszHaku u3o0pereHus: OyayT M3JI0KEHBI B pacIIupeHHON (opme no

MEPE NIPOAOJIKEHUSA PACKPBITHUA.

INOAPOBHOE OINTMCAHUE M30BPETEHUA

I. Coenunenus mo n300peTeHuro

B onHOM acriekTe HacTosiiiee H300peTeHHe OTHOCUTCS, B YACTHOCTH, K COANHEHUSIM
dopmyer (I):

(R3)n

@,

WIH UX CTEPEOU30MepaM, TayToMepaM, Wi (papMaIleBTHUECKU MPHEMIEMBIM COJSM
WJIM CONBBATAM, TJIE:

X!, X2, X? u X%, kaxnplii, HesaBucUMO mpencTaBisoT coboit CR® mmu N; mpu
ycnoBum, uTo He 6onee uem a8a u3 X', X2, X° unu X* npexacrasnsor coboii N;

omun w3 Q' Q? u Q® nmpencrasnsier coboit NR’, a 1Ba Apyrux MpeacTaBisOT coboii
N

2

U TYHKTHUPHAs OKPYKHOCTb 0OO3HauaeT HeoOsA3aTeNbHYI0 CBsi3b, OOPa3yIOIIVIO
apOMAaTHYECKOE KOJIbLO;

Y! npencrasnsier coboii O uau NR?;

®) O NH
Vi \/

Y O

Y? npencrassier coboii



Y? npencrapaser coboit O mim NR*; npu ycnosuu, yro (1) He oba Y' u Y’
npencTasnssoT coboit O, u (2) xorma Y? mpeacrasiser coboit C(0), Y! He mpencrapaser
coboii O;

L npencrasnser coboil KOBaleHTHYIO cBa3b unn Ci-4-ajKujieH, 3aMmemnesnbiii 0-4 R7;

R! npencrasnsier coboii (-CH2).R?;

a mpencTasisieT coboit nenoe uncno, pasHoe 0 wu 1;

Kaknelii R? HezaBucuMo MPECTaBIsieT COOON TaJloreHo, IIUaHO, THIPOKCHII, aMUHO,
Ci¢-ankmin, Cs.g-umknoankudi, Cs.¢-rerepouukin, Cig-ankunamuno, Ci¢-ramoreHankui, Ci.
c-ruapokcuankui, Ci.s-amuHOAmKui, C1.6-aJTKOKCH, AJKOKCHUAJIKWII, TaJOr€HAJIKOKCHAKIIT
WJIH TaJIOT€HAJIKOKCH,

n mpeAcTasisieT co0oi nenoe uncio, pasHoe 0, 1 umu 2;

R’ u R% kanplii, He3aBUCUMO MpeACTaBsnioT coboii Bomopon, Cig-ankua, Cie-
rajloreHaJIKHII, C1-6-THIPOKCHAIIKUI, C1-6-aMUHOAIIK I, AIKOKCHAJIKHIL,
rajoreHajgkokcuanakui, Ci-6-aJKOKCH MU TaJIOr€HAIKOKCH;

R* npencrasnsier co6oit Ci.10-ankun, Ci-10-neHTepUpOBaHHbIN ATkl (MOJHOCTHIO WUJIH
4acTU4HO neltepupoBanHblii), Ci.jo-rajorenankui, Ci.jo-ankenmn, Cs.g-nmkinoankui, 6-10-
yieHHbI apwi, 3-8-uneHHbld rerepouukini, -(Cis-ankuneH)-(Csg-unknoankmmn), -(Cie-
ankuneH)-(6-10-unennsiit apuin), -(Ci.s-ankunen)-(3-8-uneHnsiii rerepounkimi) uik -(Ci.¢-
anKuieH)-(5-6-ujeHHbI reTepoapui), e KaKOblid alKWil, aJKEHWI, LUKJIOAJTKWUI, apwll,
reTePOLMKIIUI U TeTepoapuil, cam Mo cede WK Kak 4acTh APyroro parMeHTa, HE3aBUCHUMO
samemen 0-3 R®; umm, ansrepnarusHo, R* u R*, B3saTEIe BMecTe ¢ aTOMaMu, K KOTOPLIM OHH
NPUCOCIUHEHBI, 00pasyroT 4-9-4uJieHHBI TIeTepOLUKIMYECKUl KOJbLEBOH (hparMeHT,
KOTOpHIii 3amemen 0-3 R;

R> mnpencrasnser coboit Bomopon, Cig-anku, aJKHIaMHHO, TaJoTeHaJKHI,
THIPOKCHANIKUAJ, aMUHOAJKWJI, AaJIKOKCHAJIKUJI, TaJIOT€HAJKOKCHAIKII, aJKOKCH  WJIH
raJloreHaTKOKCH,

R® npencrasnsier coboii BOXOPON, raloreHo, [UAHO, THAPOKCH, aMHHO, Ci6-aJIKui,
ANIKUJIAMHHO, raJIOreHaKUII, THIPOKCHAITKHII, AMUHOAJTKHII, AITKOKCHAJTKHIL,
raJIOT€HATIKOKCHAJIKILL, AJIKOKCH WJIH TaJIOT€HAJIKOKCH,

R’ nmpexcrasisieT coboil raoreHo, okco, LHaHo, ruapokcu, aMuHo, Cig-ankui, Cs-6-
mUKIOaNnKuyl,  Cs6-TETEPOLUKIIMI,  AJKWJIAMHHO,  TaJIOTEHAJKWI,  THIPOKCHAJIKHIL,
AMHUHOAJIKUJI, AIKOKCUAJTKUJT, TAJIOT€HATKOKCHAIKILI, AJIKOKCH WUJTH TaJIOT€HATKOKCH;

kaknelii R® HesaBmcumo NpeaCcTaBisieT coOOW nelTepuii, TajloreHO, THUAPOKCHUIL,
amuHo, 1maHo, Cis-ankwi, Ci.s-IeHTepupOBaHHBIN anKui (TMOJTHOCTHE) WM YaCTHYHO

IeNTepupOBaAHHBIN), Ca6-alIKeHN, C2-6-aIKUHMUII, AJIKMJIAMHHO, raJIOTeHaJIKHII,



THIPOKCHANIKUAJ,  AMUHOAJKWJI,  QJKOKCHAJIKWJ,  TaJIOTEHAJIKOKCHAJKIII,  AJIKOKCH,
ranorenankokcy, -CHO, ¢eHun unu 5-6-uneHHbIi reTepoapu, UK, albTepHaTUBHO, fBa R®,
B3SIThIE BMECT€ C aTOMaMH, K KOTOPbIM OHH MPHCOEAHHEHBI, O0pas3yroT 3-0-4ieHHOe
KapOOLMKINYECKOE KOJIBLIO WM 3-0-4JIEHHOE TeTePOLHMKIMYECKOe KOJBIO, KaXKIoe H3
KOTOPBIX HE3aBUCHMO 3ameleHo 0-3 R'Z;

? ppiopan u3 —CN, —C(O)OR!?, —C(O)NR!!*R P,

/S/*}_Re §7NH /}NH /( -~OH ’%Sion\n/Re

/S R® S —R¢® O O O/ A\ S
f(P,OH 7 l\\lH !_>—NH NH NH
" Son NyeN o )R d sk d s-re
N o~ 7
> ? O > O s (0] >
OH H R® OH
s s? P’ 7 NH
\/c;” o \/g” o I , \(g" oH N\N,,r‘\l

R®  mpencraBnser  coboit  Cig-ankmn, — Cs3.6-LUKJIOATKWJI,  TaJOT€HATKHII,
TUAPOKCHANKUJ, AaMUHOAJIKHJI, aJJKOKCUAJIKHIIT HITH TaJIOr€HAIKOKCHAJIKHI,
R!° npencrasnsier coboii Bogopon umu Ci.10-aJIKuII,

R i R xaxrplii, HE3aBUCHMO MPENCTABIAIOT coboi Bomopon, Ci--ankmi, Cs.o-

,
UUKIoANKuy,  C46-T€TEPOLMKIWI,  AJKWJIAMHUHO,  TaJlOTEHAJKWI,  T'HIPOKCHAJIKUIIL,
AMHUHOAJIKUJI, aIKOKCUAJIKIJI, TAJION€HATKOKCHAJIKII, aJIKOKCH WUJTH TaJIOT€HAIKOKCH; U

R!? mpencrasnser coboif ramoreHo, IMAaHO, THAPOKCHI, amuHO, Cig-aJKu,
aJIKUJIAMUHO, raJloreHanKuiI, TUAPOKCHUAIIKIIL, AMUHOAJIKUIL, ANKOKCHAJIKHIL,
raJloreHaIKOKCHANIKII, AJTKOKCH, TaJIOTEHAKOKCH, (DEHUJT WITH S-O-4JIEHHBIH reTepoapul.

B onHom BapuanTe ocymectiaenus Qopmynbl (I) kaxaeii R®  neszaBucumo
MpencTaBisieT coOOM JeWTepwid, rajoreHo, THUApOKCH, amuHO, muaHo, Cis-anmkui, Cie-
IeUTEepUPOBAHHBINA KM (TTOJIHOCTBIO FUTH YaCTUYHO AeWTepupoBaHHbIi), Ca-anmkeHm, Co-
6-aJIKMHUJ, AJKWIaMMHO, TaJIOT€HAJKUJ, THIPOKCUAIKUJ, aMHUHOAJIKWI, aJKOKCHAJIKHI,
raJIOT€HAIKOKCHANIKIJI, AJIKOKCH, TaJIOT€HAJIKOKCH, (PeHWT Wi S5-O-4JIeHHBIH reTepoapu,
W, albTepHaTUBHO, ABa R® B3AThle BMecTe ¢ aToMaMH, K KOTOPbIM OHU MPHUCOEIMHEHDI,
00pa3yroT 3-6-usieHHOE KapOOLMKINYECKOe KOJBLO WIH 3-O-4JIEHHOE TeTepOLUKIMYECKOe
KOJBL[O, KaX0€ U3 KOTOPBIX HE3aBHCHMO 3ameineHo 0-3 R12.

B oxnom BapuanTe ocymectsienust popmyisl (I) X! mpencrasaser coboit CR, rae

R® npencrasnser coboit Bomopon unu C1.4-alKuj, HAIPUMeEpP, METHIL.



B nmroboMm u3 mpenmecTByrOmMX BapuaHTOB ocymecteieHus Gopmynsl (I) pparment

L
NS L
'\%/ Y 5 < \:{\5
N\ N R _N\
N AN —_
R® , N=N WU

npencTaBisier  coboi

a Y
\

N/N

ds

B mo0oM 13 npeniecTByOMIX BAPHAHTOB ocyiuecTieHus Gopmyisl (I) pparmeHt

A

Y2, R
N a7
1 Y¥  BuiGpan u3

O @)
J e f M
Ao A

Y

R3 s R3 R4a N
O Y4 ') Y4 o) Y4
\\S// R4 \\// 4 \\// 4
N N/S\N/R o \N/R
|
R3 ’ I|?3 ||Q4a H R%a u

Y* npencrasnsier coboit O unu NH.

B nro6om 3 mpenmecTByOIMNX BapHaHTOB ocyiuecTBieHus: ¢opmyisl (I) n pasro O
i 1.

B m060oM M3 MpeulecTBYIOIIMX BapUaHTOB ocyiectieHus ¢opmyast (I) R’
npencrasusier coboii Ci-ankuia. B ofHOM BapuaHTe ocyllecTBieHus R mpencTapiser
coboi MeTui.

B mo06oM M3 MpeulecTBYIOIIMX BapUaHTOB ocyiiectienus ¢opmyasl (I) R!
npexacrasisier coboii CO2H.

B mo6oM U3 MpeIecTBYIOUX BapUaHTOB ocyinectiaenus dopmynsl (I) R? u R,
B3ATbIe BMecTe ¢ N u O, K KOTOPBIM OHHM NPUCOCOUHEHBI, OOpPa3yIOT S-7-4JIeHHBINA
reTepoLMKINYeCKHil KOJbleBol (parment, kotopsii 3amemes 1 R® u R® mpencrasaser
coboii 6eH3un win HeHuI.

B mo0oM M3 NpeAulecTBYIOIIMX BapUaHTOB ocylnecTsienus Qopmyiasl (I) R*

npenctasisier codoit Ci.jo-ankui, Cioo-ranoreHankui, Cs.e-mukimoankun, -(Ci.4-alKuieH)-



(Cs.s-muxnoankmn), -(Ci4-ankuien)-(Cis-amkokcn) wim -(Ci4-amkuieH ))QeHmwT, Tae Kax bl
AJIKWJI, AJKVJIEH, LUKJIOANKHI U (eHW, caM rmo cede WM Kak 4acTb APYroro ¢pparmMeHra,
HesaBucuMo 3amemed 0-3 R®; u kaxnwiit R® HesaBucumo mpencrapiserT coOoil rajgoreHo,
TUAPOKCHI, aMuHO, UHaHO, Cl.6-aJKWI, aJKHJIAMHUHO, TaJOT€HANKWI, THAPOKCHAIKUII,
AMMHOAJIKWJI, AJKOKCHAJKWJI, TaJOT€HAJIKOKCHUAJIKWII, aJKOKCH WM TaJIOT€HAJKOKCH, WJIH,
aJbTepHaTUBHO, Ba R® B3AThIE BMecTe ¢ aroMoM(aMu), K KOTOPOMY OHH MPHUCOEIMHEHDI,
o0pa3yroT 3-0-ujieHHOe KapOOLMKIMYECKOe KOJNbLO. AJIKIJI W QJKWIeH, KaKIbIH,
HE3aBUCHMO SIBJISTFOTCS] JIMHEWHBIMU WJIH PAa3BETBJIEHHBIMU, M METUJICHOBBIA U (DEHUIIbHBIN
(parmenThl 6eH3MNa, KAXKAbIN, He3aBUCUMO 3aMelieHbl 0-3 RS,

B mobom wu3 mnpenuiecTBYOIUMX BapuaHTOB ocyinecTBieHus (opmynsr (1)

coeauHeHue npencrasieHo ¢popmydoii (Ila), (IIb), (Ilc), (1Id), (Ile) nmm (1If):

(RO 2
1 n
R R
@)
~ X
\X2 )\
X\{ \ , o \X\Z
X 7a
3 R 4
P
7 TN Yo7 )k _R*
N | 5 IS f°N (0]
N/ AN 5 \ —=N R3
R (Ila), N (IIb),
(R?),
(R?),
1
R R
] @)
)\XZ )\
X\{ \ . X1 \X\2
X 7a
3 R 4
M e
D g N i )k R
N ] s/ TENT N
A\Y _N R3 R%a R°>—N | |
N AN N R3 R4a
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(R?),
o (R?),
R1
O
~ \
=2 )\
A e A
X
X3 / R7a 'e) (0] \\ X4 R7a
\/ . N 0
R o,
N NS f 'Il T > N/S\N/R
A\Y _N R3 R4a RS—N | |
N AN 5 \ —=N R3 R4a
R (Ile), N (1),

WIA €ro CTePeou3oMep, TayToMep, UM (hapMaLeBTHUECKU NpHeMJIeMas COJlb WU
COJIbBAT, T7E:

kaxapii R’ HezaBHCHMO npeAcTaBisieT co0Oi BOAOPOA, TajOreHO, OKCO, LUAaHO,
rugpokcmy, amMuHO, Cire-ankmi, Cs.e-IUKI0aNKui, Ci.6-T€TEPOLUKIIII,  AJKUIAMHHO,
rajoreHajKwi, TUAPOKCHAIKWI, AaMUHOAJIKWI, AaJIKOKCHAJKWUJI, TaJOreHaJIKOKCHAIKUII,
AJIKOKCH WJIU TaJION€HAJIKOKCH,

f npencrasnser coboit uenoe unco, pasuoe 0, 1 wu 2;

R? npencrasnser coboit Bogopon umn Cio4-aiKu,

R* npencrasnser coboii Ci-10-ankui, Cs.s-tukaoankun, 6-10-unennbii apua, -(Ciee-
ankuieH)-(Cs.g-uuknoankun) win -(Ci.s-amkuieH)-(6-10-uaeHHbIN apui); Tae KaxIbIi aJKuI,
ANKSHWI, IMKJIOAJTKWI, apwil, TeTePOLUKIIII U TeTepoapmii, caM Mo cebe WM KaK 4acTb
apyroro ¢parmenra, Hesasucumo 3amernen 0-3 R®; umm, amsrepmatusno, R® u R*, B3sTeie
BMecte ¢ N u O, K KOTOPpIM OHH MPHCOCOUHEHBbI, OOpPa3yrT 4-6-4JIeHHBINA
reTepoLHKINYeCcKUii KoblieBoil GparmeHT, koTophlii 3amernen 0-3 R¥;

n paBHo O wnu 1; u

RY R% R’ R R®: X! X2 X3, X* u Z aBnst0TCS TAKUM 3Ke, KaK OTPEENEHO BBILIE.

B onnom Bapuante ocymectsienusi Gopmyisl (Ila) wiu (IIb) rerepoumkimueckoe
KoJbI10, o6pazosanHoe R? u R, 3amemeno 1 Gpenunom unu 1 GeH3unom.

B 1r000M U3 mpeniecTByOUINX BapHAHTOB ocymecTieHus ¢popmydsl (I1a) wm (1Ib)
R! npencrasnser coboit CO;H.

B 1r000M U3 mpeniecTByOUINX BapHaHTOB ocymecTieHus popmydsl (I1a) mm (IIb)
X! npencrasnsier coboii CR®, rne R® npencrasnsier coboii Bogopon wiu Ci-ankun. B ogHoM
BapuaHTe ocyinecTsienus X' npencrasnset coboit CH um CCHs.

B mobom U3 mpeamecTByOUINX BapHaHTOB ocymecTieHus ¢popmydsl (Ila) wm (IIb)

X? npencrasnsier coboii N.
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B 1r00oM U3 mpenecTByOUINX BapHaHTOB ocymecTieHus ¢popmydsl (Ila) wm (1Ib)
X! mpencrasnsier coboii CR®, rae xaxneii R® nezaBucumo npezcrasiser coboii sogopon, Ci-
s-anxun, Ciy-ranorenankun, Ci4-aJKOKCHaNKud. B Apyrom BapuaHTe ocyllecTBjeHHs X',
X?, X? u X* npencrasnsor coboii CH.

B mo0om u3 nmpeniuecTByOUINX BapHaHTOB ocymecTieHus ¢popmydsl (I1a) wnm (1Ib)

kaxelii R® HesaBucumo npeacTasisier OO0l rajoreHo, [UaHO, TUAPOKCUII, AMUHO,
Ci.¢-anmKwm1, aJKWJIaMHHO, TaJIOTEHAJKWI, TUAPOKCHAIKWI, aMUHOAJKWI, aJIKOKCHAJIKUJI,
raJIOT€HAJIKOKCHAJIKHUJI, AJIKOKCH WJIH TaJIOT€HAJIKOKCH, H

d mpencrasnsier codoii nenoe yncio, pasuoe 0, 1 nmm 2.

B mobom U3 mpenecTByOUINX BapHaHTOB ocymecTieHus ¢popmydsl (I1a) wm (1Ib)
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>,

O o)

O}H 0}11
\ N
{ "~ ”i

kaxabiil R® HesaBucumo mpeacTasiser coboit BOZOPO, FaloreHo, UAHO, THAPOKCHII,

N\ Z

,H

amuHo, Cil¢-aJKWi, aJKWJIAMUHO, TaJOT€HAJKWI, THIPOKCHUAIKHWI,  aMHUHOAJIKWUIL,
AJIKOKCHAJIKIII, TAJIOT€HATKOKCHAIKIII, AJIKOKCH MJIH TaJIOT€HAIKOKCH.

B mr000oM U3 mpeniecTByOUINX BapHaHTOB ocyiecTBieHus ¢popmydsl (Ila) mnu (1Ib)
f pano O umu 1. B oqHoM BapuaHTe ocyinecTsiaeHus R7 npencrapaser coboii BOTOpos.

B mo6om u3 mpeamecTByOmKX BapuaHToB ocyiuectsiaeHus ¢popmyisl (I1a) wnu (1Ib)

coenuHenue npenctasyieHo ¢popmydoi (I11a) umu hopmymnoii (I1Ib):

RZa RZa
R? R’
o] 0]
X1>§x2 X1)§ X2
\ §(4 \ §(4
X3 A 0 X3 A R3

AN (M) wa NTIN (Ib),

WA €r0 CTEPEOU3OMED, TayTOMED, WM (hapMalleBTHYECKH NpUEMIIEMasi COJIb HITH COJIbBAT,
rae:

R?* npencrasnsier coboii Bomopox, xaop, ¢rop unu Cig-amkxum, R® mpencrasnser
coboit Bomopoxn umu Cig-ankmr, u R, RY X! X2 X3 u X! sensmorca Takumm, kak
OTIPEENIEHO BhIIIIE.

B omaom Bapuante ocymectBieHus ¢opmynsl (Illa) wnmm  (IIb) ¢parment

R2a
R1

;\ O BbIOpaH U3
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-,,”/R1 \ S R1
éf\o ;\O\\

2 2a
5 'u,” R1
R! R
é’ko u ;’ko\\

B nmroboM u3 mpenamecTBYHOIIMX BapHaHTOB ocyiuecTBieHus ¢opmynst (Illa) umm
(I1Ib) R! npencrasnsier coboii CO,H.

B nroboM u3 mpeamecTBYHOIMMX BapHaHTOB ocyiuecTBieHus ¢opmyns! (Illa) umm

\
\ 4
X3{
(I1Ib) ¢pparment BBIOpaH 13

o}" o%
R6 = RG\}N
\_/ \_/

u
|
kaxaeiii R® HesaBucumo mpencrasnster coboit Bogopon, CHs, CH,CHs;, CH,OCHs,
CHF; unu CFs.
B mro0oM W3 mpenmecTBYIOLIMX BapHaHTOB ocyiuecTBieHus ¢opmyias (I1Ib)

coequHeHue npeacrasieHo Gopmyioi (IV):



2a
R™ oH
nl”"(
o) 0
RS =
N F|<3
N 0
' S T \R4
N—N o)
N vy,

WIA €ro CTePeon3oMep, TayToMep, Wi (apMaLeBTHUECKU NpHeMJIeMas COJlb WU
COJIbBAT, TJE:

R* npencrasnsier coboit Bomopon, xaop, ¢prop unau Cig-amkun, R’ mpencrasnser
coboit Bomopon umu Cire-ankmr, u R® u R* sBnsroTcs Takumu, Kak onpeseneHo Bbiue. B
ONHOM BapuaHTe ocymiecTeienuss R® mpencrasnser coboii  Bomopon, Ci-s-ankui,
ANKMJIAMUHO, rajIoOreHaJIKuUII, TUAPOKCUAIIKUIL, AMUHOAJIKUJL, AJIKOKCHUAJIKHIL,
rajoreHaJKOKCHAJIKIII, aJIKOKCH WM TajJoreHaJKokcu. B pyrom BapuaHTe OCyINECTBIIEHUS
RS npencrasnser coGoif MeTun umu 5Tui. B omHoMm BapuaHTe ocyuiecTsieHus R*
npexncrasjsier coboi Ci.jo-ankwmi, -(Cie-ankuen)o.1-berun win -(Ci-g-aakuies )o.1-(Cs-s-
uukI0ankui). B apyrom apuante ocymecTtsnenus R* npencrasnser coboit Ci.g-ankun, -
(CH2)0-2-(Cs.¢-tuknoankuin), -(CHCH3)-(Cs.s-tmuknoankmn), -(CHz)12-¢penmn wmu -(CHCH3)-
benm.

B nmroboM U3 mpeamecTBYROIUX BapHAHTOB ocyiuecTBieHus Gopmyisl (Illa) wmm
(I1Tb) R* npencrasnsier co6oit Cs-io-amkun, Cs.io-ranoreHankui, Cs.6-MUKI0aIKun, GeHun, -
(Cr4-anxunen)-(Cy3-ankokcn), -(Cig-ankunen)-(Cs.6-UUKIOATKUI) WK OCH3WJI, MPH 3TOM
AJIKILL, AJIKIJICH, UKJIOATKII U OSH3WI, KaXKIblH, He3aBucuMo 3amemensl 0-3 R®: u kasxnbrit
R® nesaBucumo mpencTapnser coboil ramoreno, Ci-aJKui, alKMIAMUHO, TajoreHaKu,
TUAPOKCHANIKA, AMHHOAJIKWI, QJIKOKCHAJKWJ, TaJOr€HAJIKOKCHAJKIII, aJKOKCH WU
rajoreHajkoKCH; MM, ajbTepHaTUBHO, ABa R® B3siThe BMecTe ¢ aToMamu, K KOTOPbIM OHHU
NPUCOCIUHEHBI, 00pa3yrT 3-0-ujieHHOe KapOOLMKINYECKOE KOJIbLO. AJIKMI M aJIKUJIEH,
K& KIblii, HE3aBUCHUMO SIBIISTFOTCSl JMHEWHBIMH WJIM PA3BETBJIEHHBIMU, M METHJIEHOBBIH U
(eHuIbHBIA pparMeHThl OeH3MNA, Kak/Ibli, He3aBUCUMO 3ameleHbl 0-3 R®.

B nmroboM U3 mpeamecTBYHOIIMX BapHAaHTOB ocyiuecTBieHus ¢opmynsl (1lla) umm
(IlTb) R* mpencrapnsier co6oit Cs.io-ankun, C3.10-TaNOTeHATKII, UKIOOYTHJI, IMKJIONEHTHUIT,
-(CH2)1-2-(C1-3-anmkokcn), -(CHR®),,-uxnonponun, -(CHR®),-muknobytun  umu  —

(CHR®).-peHut; npu 3TOM LUKIONPONKJ, HUKIOOYTUN, LUKIONEHTHI U (DEeHUN, KasKIbli,
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He3aBucuMo 3amemmenbl 0-3 R®; umu, anereprnatusno, nBa R®, B3sThIe BMecTe ¢ aTomoM, K
KOTOPOMY OHM HPUCOENMHEHbI, O00pasyloT LMKIONpPOMWI, Kaxabii R  HesaBucumo
npencTasisieT coboil BOAOPON UM METUN; M kaxabii R® HesaBucumo mpencrapiser coboit
rajgoreHo uiam Ci.4-ajaKui.

B onHOM BapmaHTe OCYIIECTBJICHUS HACTOSAILIETO M300pPETEHUs] COENMHEHHE BhIOPAHO
u3 J000ro COEAMHEHUs 1O IpUMepaM, MPEACTABICHHbIM B OIMCAHUU, WJIH €ro
cTepeon3oMepa, TayToMepa, Win papMaleBTHUECKH PUEMIIEMON COJIM WU COJIbBATA.

B eme omHOM BapMaHTE OCYIIECTBJICHHS HACTOSALIETO HU300pPETEHHs COEAMHEHUE
BBIOpaHO M3 coenuHeHUH no npumepam 1-240, mpencraBieHHBIM B OINHUCAHMH, WM HX
CTEPEON30MEPOB, TAYTOMEPOB, WIIH (papMaLleBTHUECKU MIPUEMIIEMBIX COJIEH HIJIH COJIbBATOB.

B eme onHOM BapHaHTEe OCYLIECTBIEHHUsSI HACTOSIIErO HM300pETEHHs COeNUHEHHUE
BBIOpaHO M3 COeNMHEHUH Mo mnpumepam 1-145, mpencraBieHHBIM B OINUCAHMH, WM HX
CTEPEOH30MEPOB, TAYTOMEPOB, WIH (papMaLeBTUYECKH PUEMIIEMBIX COJIEH MJI COJIbBATOB.

B oxHom BapUaHTEC OCYIIECCTBJICHUA HACTOALICTO 1/1306pe’TeHI/I$I COCOHMHCHUEC BbI6paHO

JSCH
OO-,,II ]/OH ') "'~n/OH OQ "u[//o
= O N 0 N)W/ OH
N l o N~ N
g 0 0
NNTOTYTS NN (A NN A
N-N M : N-N H O N-N H ©
\ 2 \ > >
/O'l,//o /O"///O /O '//O
Q d 0 d Q d
N OH N OH N OH
| =N | =N | N
N N N
N oA N o\/< NN o)
Nn Nn T N-n T 7/©
\ O \ O \ O
’O"q OH n, OH . H
T 0 I 0 r
=z o) O
| | N | N
Na No - N
N o) O 0
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ZzT —o0 Olk/ \ v”O
S =
ZT
2’ I\ /%
ord/ N 7 - - o _ .
— = Z - b= — N\\N M
z =z o / i z S
= 2
O " = B
W / S
" =
= =
o z 5
Z— o
R - o 5 5
x @) /M|% o S J\ O/l O w
O/l ) 3 ZT //lo O”A <
=0 Ik/ o zT 2
= P
ZT e L o
\
O ! =z z*< =
\_/ e S
. . oK
5
O
=
=0 o¥ @// z @// @//o 3
)] O ZT o
I ZT T @) 2~ ®) =1
o e \ ZT \ >T 8 zT 2,
AHN =z ~— N\ _( 2 AHN =
pa s —— >=Z z e =4 s _= s
o~ Y% ol N7 o 3 S rz :
_ =Z — =Z S=Z N\ // 2 Z =
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B omnom BAPHUAHTE OCYLHECTBJICHUSA HACTOALIECTO I/1306peTeHI/I$I COCAUHECHHUEC Bbl6paHO

N N x~ _N
N o)
X 2 2
—N z N-N H © N—N O
NN \ N

e
I,|¢ '/[//
A~ OH A OH N OH
=N ~-N N
H H H
Ny NN o A NN o NSNS o
NN T NG NN
\ O \ O - \ O :

WK UX (papMaleBTUYECKH TPUEMIIEMbBIX COJIEH MM COJIbBATOB.

B onHOM BapuaHTe OCYIIECTBIICHHS] HACTOSIINETrO M300PETeHUs] COSIMHEHHE BBIOPAHO

u3;
«O OH ., OH 5
e SIS e AT ot
(@]
Ns | | D | N
X O O o)
N-N H’« NN\ A NT A

WIN UX (papMalieBTHYECKH MPUEMIIEMbBIX COJIEH UJIA COJIbBATOB.
B eme omHOM BapHaHTe OCYLIECTBIEHHsI HACTOSAINErO HM300pETEHHs COENUHEHHUE

BBIOPAHO U3:



18

]
. O
L e

2

WM UX (hapMaleBTUYECKH TPUEMIIEMBIX COJIEH MJIM COJIbBATOB.
B eme onHOM BapHaHTe OCYLIECTBIEHHsSI HACTOAIIErO HM300pETEHHs COeNUHEHHUE
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B opHOM BapmaHTe OCYIIECTBIEHUS] COENWHEHHs IO HACTOSIIEMY H300pETeHHIO
umeror 3Hauenuss ICso hLPA; < 5000 ©HM, wucnons3yss aHamu3 (yHKIHOHAIBHOTO
antaronucra LPAj;; B IpyroM BapuaHTe€ OCYINECTBIEHHS COCAUHEHHs] MO HACTOSILIEMY
n300perenuto umerot 3HadeHus [Cso hLPA; < 1000 HM; B 1pyrom BapuaHTe OCYILECTBICHUS
COeMHEeHUs] MO HacTosleMy u3oOpereHuto umeror 3Hauenus 1Cso hLPA; < 500 HM; B
APYrOM BapHaHTe OCYIUECTBJICHMS COCAMHEHHs II0 HACTOSLIEMY H300PETEHHI0 HMEIOT
snauenust ICso hLPA; < 200 HM; B ApyroMm BapHaHTe OCYLIECTBICHUS COCOMHEHHs IO
HacrosimemMy usoOpereHnro umeroT 3HaueHus ICso hLPA; < 100 HM; B npyrom BapuaHTe
OCYILECTBJIEHHs] COSUHEHUS 110 HACTosAeMy n3o0pereHuto umeroT 3HaueHust ICso hLPA| <
50 EM.

II. JIpyrue BapuaHThl OCYILECTRICHUs N300pEeTEeHUs

B HekoTopeIx BapuaHTax ocyuecTtBieHus coeauHeHue Qopmynsl (I) wim ero
(dapMaleBTHYECKH TpUeMyieMasi COJIb SIBJISIETCS AHTArOHHCTOM IO MEHBLIEH Mepe OIHOrO
peuentopa LPA. B HEKOTOpBIX BapHaHTax OCyLecTBIeHHs coenuHeHue Gopmynsl (1) wmm
ero (apManeBTUYECKH MpHeMJieMasl COJib sIBJsieTcsi aHTaroHucroM LPAj. B HekoTOpbIX
BapUAHTAaX OCyllecTBiIeHus coenuHenue ¢opmynel (I) wmm ero (¢apmaneBTHUECKH
npuemMIeMasi COJb SIBJIIETCST aHTaroHUCTOM LPA>. B HEKOTOpPBIX BapuaHTaX OCYINECTBIICHUS
coequnenue ¢opmynbl (I) wiu ero QapmaneBTUYECKH MpHeMIieMasi COJb  SIBJISIETCS
aHTaronuctom LPAj;.

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS B HACTOSIIEM JOKYMEHTE IPEACTaBJICHBI
COEAMHEHUs, BBIOpAHHBIE M3 AKTUBHBIX MeETabOJHMTOB, TayTOMEPOB, (apMaLeBTHUECKU
NPUEMJIEMBIX COJIEH HITH COJIbBATOB coenuHeHus popmysl (I).

B eme onHOM BapMaHTE OCYIIECTBJICHHS HACTOsIIee H300pPETEHHE OTHOCUTCA K
KOMMO3ULINK, COAEp Kalled MO MEHbLIeH Mepe OJHO U3 COCAWHEHUN MO HACTOSLIEMY
n300pETEHUIO UJIH €r0 CTEPEOU3OMep, TayToMep, (hapMaleBTHUECKH MPUEMIIEMYIO COJIb HITH

COJIbBAT.
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B eme omHOM BapuaHTE OCYILIECTBJIEHHUs] HACTOsIIEe H300pEeTeHHe OTHOCHTCS K
bapMareBTHUECKONH KOMIIO3HUIINY, COeprKalliel (hapMalieBTHUECKH IPUEMIIEMBbIN HOCUTENb U
TepaneBTUUECKU (PPEKTUBHOE KOJMYECTBO IO MEHbIICH Mepe OJHOrO M3 COEAMHEHHUIl Mo
HACTOSIEMY HM300PETeHHI0 MJIM €ro CTepeou3oMepa, TayTomepa, (apMareBTHUECKH
IIPUEMJIIEMON COJIM WJIHA COJIbBATA.

B eme onHOM BapuaHTe OCYLIECTBJIEHUsI HACTOsIIee H300pETeHHe OTHOCHTCS K
croco0y MOTy4YeHus] COSUHEHHs 110 HACTOSIIIeMYy U300PETeHHIO.

B eme onHOM BapuaHTe OCYILIECTBJIEHUsI HACTOsIIee H300pETeHHe OTHOCHTCS K
MPOMEKYTOUHOMY COEIMHEHHUIO ISl OJYUeHHsI COSIMHEHNUS 110 HACTOSIIEMY H300pETeHHIO.

B eme onHOM BapHaHTe OCYIIECTBJICHUs HACTOsIIee H300pETeHHe OTHOCHTCS K
(apMaLeBTHYECKOII ~ KOMIIO3MLIMK, KPOME TOrO,  COAEpKalledl  JOMOJHHUTENIbHBII
TepareBTHUECKUi areHT(bl).

B eme omHOM BapuaHTe OCYLIECTBJIEHUsI HACTOsIIee H300pETeHHe OTHOCHTCS K
crioco0y JieueHHs COCTOSIHUS, CBA3aHHOTO ¢ hubpo3om, onocpenoBaHHbIM perentopoMm LPA,
BKJIIOYAIOIIEMY BBEIEHHE MAlMEHTYy, HYXKAAIOIIEMYCsl B TaKOM JICYEHUH, TePaNeBTUYECKH
3¢ PEeKTHBHOrO KOJIMYECTBA IO MEHBIIEH Mepe OJHOrO M3 COCOMHEHHH IO HACTOSLIEMY
M300pETeHNI0 MM ero CTepeonu3oMepa, TayTomepa, (hapMaleBTUYECKH NPUEMIIEMOH COJIH
WK cosbBaTa. MCronp3yeMblii B HACTOSIIEM TOKYMEHTE TEPMUH IIALIMEHT)» OXBATHIBAET BCE
BHUJIbI MJIEKOTTUTAOLIHX.

B eme omHOM BapHaHTE OCYILIECTBJIEHHUs] HACTOsIEe H300pETeHHEe OTHOCHTCS K
crioco0y JieueHust 3a00JeBaH s, HAPYLIEHHUS HJIH COCTOSIHUS, CBSI3AHHOTO C TUCPETYJIsIueit
peuenropa 1 nusodocharunuoit kucnorel (LPA1), y manmeHTa, HYXKIAIOMErOCS B 3TOM,
BKJIIOYAIOIIEMY  BBEJEHHE TMALHEeHTy TepamneBTHueckr 3((HEKTUBHOrO  KOJMYECTBA
COENMHEHUsS] MO HACTOSIEMY H300PETeHHIO WM €ro CTepeou3oMepa, TayToMmepa, HIIH
(papMaLieBTHYECKH MPHUEMIIEMOI COJIM WM COJbBaTa. B OMHOM BapuaHTe OCYIIECTBICHUSI
crniocoba 3abojieBaHNe, HAPYLIEHWE WK COCTOSHHE CBS3aHO C MATOJOTHYECKUM (prOpo3om,
OTTOPKEHHUEM TPAHCIUIAHTATa, PAKOM, OCTEOIOPO30M HJTH BOCTIAJIHUTEIbHBIMU HAPYIIEHUSIMU.
B onHOM BapuaHTe ocyliecTBIIeHUs] crioco0a maronorndeckuii pudpos mpencrapisieT coboi
Gubpo3 nerkux, Me4eHu, MOYeK, Cepaua, AePMbl, IJa3 WM MOMXKeJIyJAO4HOU skene3bl. B
OHOM BapHaHTEe OCYIIECTBJIEHUs] crocoba 3alojieBaHHe, HApYLIEHHE W COCTOSIHUE
npeacTasisier coOoi  mamonarmdeckwid  Jerounslii  Gubpos (IPF), HeanxorombHbBIN
creatorenatut (NASH), HeanmkorompHyr kupoByro Oonesnp medeHu (NAFLD),
XpoHUYecKoe 3abojieBaHHE TMOuUeK, nuabeTnueckoe 3a00JieBaHME TMOYeK U CHCTEMHBIN
ckiepo3. B omHOM BapuaHTe OCYIUECTBJIEHHS crocoda pak MpencTaBiseT coOOoH pak

MOYEBOTO MY3bIPs, KPOBH, KOCTH, TOJOBHOTO MO3ra, MOJIOYHOM JKEJIe3bl, LIEHTPAJIbHOU
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HEePBHOI CHCTEMBbI, IIEHKH MaTKH, OOOJOYHOH KHWINKH, SHIOMETPHs, MUINEBOAA, KEITYHOTO
Ny3bIpsi, MOJIOBBIX OPraHOB, MOYENOJIOBOIO TPAKTa, TOJIOBbI, MOYEK, TOPTaHH, MEYCHH,
JIETKOTO, MBIIIEYHOH TKAaHU, IIEH, CIU3UCTOH OOOJOYKM MOJIOCTH PTa WM HOCA, SIMYHMKA,
NIOKENTYZIOYHOM JKeJIe3bl, MPEACTATeJIbHON KeJe3bl, KOXH, CEeNe3€HKH, TOHKOW KHIIKH,
TOJICTOM KUILIKH, JKeJyAKa, TUUKa WM [IUTOBUIHOM JKeJe3bl.

B eme onHOM BapuaHTe OCYLIECTBJIEHUsI HACTOsIIee H300pETeHHe OTHOCHTCS K
ciocoby  sedeHuss  ¢pubpo3a y  MIICKONHTAIOMIErO,  BKJIOYAIOIIEMY  BBEICHHE
MIICKOTTUTAIOLIEMY, HYKJAIOIIEMYCsl B 3TOM, TepaneBTHYeCKH 3((EeKTHBHOIO KOJIMYECTBA
COENMHEHUS] 10 HACTOSIEeMy H300pETEeHHI0 WM €ro CTepeou3OoMepa, TayToMepa,
(papmaLieBTHYECKH MPHUEMIIEMOI COJNM WM COJbBaTa. B ONHOM BapuaHTe OCYIECTBICHUSI
cnocoba ¢ubpo3 mnpexncrasisier coboil umamonartmueckuil jerouHel  ¢udbpos (IPF),
HeaskoronbHbli creatorenatut (NASH), xponuueckoe 3a0oeBanue movek, auadbeTnyeckoe
3a00J1eBaHIe MOYEK U CUCTEMHBIH CKIIEpO3.

B eme omHOM BapuaHTe OCYLIECTBJICHHUsI HACTOsIIee H300peTeHHe OTHOCHTCS K
crnoco0y JedeHus: ¢ubOpoza Jerkux (MOuomaTHYecKuil Jierousblii (Guopo3), acT™bl,
XpoHn4eckor oOcTpykTuBHOH Oonesnn nerkux (COPD), moueunoro ¢ubposa, octporo
MOBPEXKACHUS TOYEK, XPOHHYECKOW Oose3Hu mnovek, (pudposa mnedeHH (HEATKOTOJbHBIN
crearorenatur), ¢uOpo3a koxku, (HuOpoO3a KHUIIEUHHKA, pPaKka MOJIOYHOM KeNe3bl, paka
MOKENTYIOYHOM KeJie3bl, paka SIMYHUKOB, paKka MPENCTaTebHOU JKeNe3bl, TIHO0IaCTOMBI,
paka KOCTH, paka TOJICTON KHIIKH, KOJOPEKTAIbHOIO paka, paka roJIOBbI U IIEH, METaHOMBI,
MHOKECTBEHHOW  MHEJIOMbI, XPOHUYECKOro JuMQoeiko3a, OOu, CBSI3aHHOH C
OHKOJIOTHYECKMM  3a00JieBaHMEM, MeTacTa3 OMyXOJH, OTTOPXKEHHs TpPaHCILUIAHTATa,
ckaeponepmur, (¢GuOpo3a rnasa, BO3PACTHOH MakyisipHOW jaerenepauuu (AMD),
Ia0eTHYeCKOW PpEeTHHONATHH, KOJUIAreHo3a, aTepockiepos3a, ¢eHomeHa PeiHO win
HEBPOMATUYECKOW OOJM Y MJIEKOMHUTAIOIIEr0, BKIKOYAOIIEMY BBEIEHHE MJICKOIHUTAIOIIEMY,
HY)KJAIOLIEMyCsi B 3TOM, TepaneBTH4ecku 3((EKTUBHOTO KOJMYECTBA COEAMHEHHS 10
HACTOsIEMY H300PETEHHIO WM ero CTepeor3oMepa, TayToMepa, Wi (hapMaleBTHYECKH
MIPUEMIIEMON COJIM WJIH COJIbBATA.

Ucnonb3yemblii B HACTOSIIIEM JOKYMEHTE TEPMHH («JICYEHHE» WU «Teparusy
OXBATbIBAET JieYeHHE OOJIE3HEHHOrO COCTOSHHUS Y MJIEKOMUTAIOLIEr0, B YaCTHOCTH, Y
YeJioBeKa, U BKJIFOYAeT. (a) MHruOupoBaHue OOJE3HEHHOTO COCTOSIHUS, M1.€. TpeKpalieHue
ero passutust;, u/wu (b) odnerdeHue OOJE3HEHHOTO COCTOSIHUS, M1.€. BbI3BIBAHUE PErPECCUU
00JIe3HEHHOTO COCTOsIHMSA. VICTONb3yeMblii B HACTOSILIIEM JOKYMEHTE TEPMHUH «JICYEHHE» HITH
«Teparnus» TaK)Ke BKIIOUYAET 3aIUTHOE JieueHHe OOJe3HEHHOTO COCTOSIHUS AJIsl YMEHbIICHHUS

W/ CBEIEHUS K MUHHUMYMY PHCKa, W/WIIN CHIDKEHUS] PUCKAa peuuanBa OOJIE3HEHHOTO
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COCTOSIHMSI TYyTEM BBEICHHUS NALHMEHTY TepaneBTHUECKH 3(PQPEeKTHBHOrO KOJUYECTBA II0
MEHBILIEH Mepe OMHOr0 U3 COEOMHEHUH IO HACTOSIEMY H300PETeHHI0 WM ero
cTepeonsoMepa, Tayromepa, papMaleBTHUECKH IPUEMIIEMON COJIM WM coibBaTa. [lanneHTsl
MOTYT OBITh BBIOPAHBI AJIs1 TAKOHM 3ALIMTHOW Tepamuy HCXOAs U3 (aKTOpOB, KOTOpBIE, Kak
U3BECTHO, IOBBIIIAIOT PUCK BO3HUKHOBEHMS KIMHUYECKOrO OOJIE3HEHHOT'O COCTOSIHHUS T10
CpaBHeHUIO C oOOmei monyssinueit. s 3alquTHOro JieYeHUsi MPU3HAKH KJIMHUYECKOTO
OOJIE3HEHHOTO COCTOSIHUS MOTYT TPOSIBIIATBCS MJIM MOTYT OBITH €lle He MpPOSBISTHCA.
3alUTHOE JIeYeHNEe MOXKHO Pa3leuTh Ha (a) mepBUUHYO npodunakTuky u (b) BTOpHUHYIO
npodunaktuky. IlepBudnHas mpoduinakTuka ONpenensercs: Kak JIeYeHHe, HAIlpaBlIeHHOEe Ha
YMEHBLIEHNUE UM CBEJIEHHE K MUHUMYMY PHCKa BOSHUKHOBEHMsI OOJIE3HEHHOT'O COCTOSIHUSA Y
NalMeHTa, y KOTOPOro eie He ObLIO KIMHUYECKOro OOJE3HEHHOTO COCTOSIHMSA, TOTJa Kak
BTOpPHYHAsT NPO(HUIAKTUKA OINpeNeNseTcsi Kak CBeAeHHe K MHHUMYMY WM yMEHbLICHHE
pHuCKa peuuaAMBa WINM IOBTOPHOTO MOSIBIEHUSI TOTO Jke 3a00ieBaHMs WM TOROOHOTrO
KJIMHUYECKOro 3a00JIeBaHusL.

Hacrosimee n3o0pereHne MokeT ObITh BOIUIOIIEHO B APYTHX KOHKPETHBIX (hopmax
0e3 OTKJIOHEHHs OT ero CyLIHOCTH HJIM CYIIECTBEHHbIX NpU3HAKoB. JlaHHOe m300peTeHue
OXBaThIBAET BCE KOMOMHALIMU TPEANOUTUTENbHBIX ACMEKTOB M300pPETeHUs, OTMEUEHHBIX B
HAcTOsIEM JOKyMeHTe. [IoHATHO, uTO JI0OOH U BCe BAPUAHTBI OCYINECTBIIEHHS] HACTOSIIETO
u300peTeHNs MOTYT pPacCMaTPUBATBCS B COYETAHHH C JIHIOOBIM JPYTHMM BapUaHTOM
OCYIIECTBJIEHHUS] WJIM BapUAaHTAMU OCYINECTBJICHUS Ui OMHCAHUS JOMOJHHUTEIbHBIX
BApUAHTOB OCYLIECTBIEHHs. Takke, CleayeT MOHHUMATh, YTO KAKABIH OTHENbHBIA 3JIEMEHT
BAPUAHTOB OCYINECTBJICHUS] SIBJISIETCSI €ro COOCTBEHHBIM HE3aBHCHMBIM BapHAHTOM
ocymectBieHus. Kpome Toro, mnompasymeBaercs, 4YTO JEOOOH 3JIEMEHT BapHaHTa
OCYILECTBJIEHUS] MOXET OBbITb OOBEAWHEH C JIIOOBIM WJIM BCEMHU APYTUMH 3JIEMEHTAMHU U3
ao00ro  BapuaHTa OCYLIECTBJIEHHsS JUIA  ONHMCAHUS  JOMOJIHUTEIBbHOIO  BapUaHTA
OCYILECTBIICHHSL.

1. Xumus

ITo Bcemy ommcaHMIO U mpuiaraeMoi Gopmysie n300peTeHus 3aaaHHasT XUMUYIECKast
dbopMyna UM Ha3BaHWE JOJDKHBI OXBATBIBATH BCE MX CTEPEO- U ONTHYECKHE HU30MEPBI, U
paueMarbl, €ClIM TakKue H30MEephbl CYIIECTBYIOT. ECIM He yka3aHO WHOE, BCE XHpaJbHbIC
(SHAaHTHOMEpHBIE M JAHACTEPEOMEpHbIE) M paueMuueckue (OpMbl BXOOIT B 00BEM
n3o0pereHusi. B coenMHEHWsIX Tak)ke MOXKET INPHUCYTCTBOBATH MHOTO T€OMETPHYECKHX
n3oMepoB NBOMHBIX cBsizell C=C, nBolinbix cBsizeld C=N, KOJbLEBBIX CHUCTEM U T.I., U BCE
TaKHe CTaOWJIbHbIE U30MEPHI MPENyCMOTPEHBl HACTOSIIUM u300pereHueM. OmucaHbl yuc- u

mpanc- (unn F- u Z-) reOMETpUIECKIe U30MEPhl COSMHEHHUI 110 HACTOALIEMY H300pETEHHIO,
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U OHM MOTYT OBITh BbIIEIEHBI B BHIE CMECH W30MEPOB MJIM B BUJE OTHAEIbHBIX H30MEPHBIX
¢dopm. CoenuHeHUs MO HACTOSIIEMY H300PETEHHIO MOTYT OBITh BBINEJICHBI B ONTHYECKH
aKTHBHBIX WM pareMuueckux Qopmax. OnTudecku axkTuBHbIE (OPMBI MOTYT OBITh
MOJIy4eHbI TyTEM pa3leieHus] paleMu4ecknx (OpM MM MyTeM CHHTE3a W3 ONTHYECKH
aKTUBHBIX HCXOIHBIX COeNWMHEHHH. Bce crmocoObl, ucCHonb3yemble Ui  TOJYYEHUs
COEAMHEHUI MO HACTOALIEMY H300PETEHUIO M POMEXYTOUHBIX COSAMHEHUH, MTOyUYeHHBIX B
HUX, CUHUTAIOTCS 4YacThbIO HACTOALIero n3odpereHus. Korma monydaroT SHAHTHOMEPHBIE HIIH
IUacTepeOMEpHbIE NPOAYKTBl, OHU MOTYT OBbITh pa3feneHbl OOBMMHBIMU CIOCOOaMH,
Hampumep, xpomarorpadueit wiam (QpakuuMoHHON KpucTayum3anued. B 3aBucumoctu or
YCJIOBHH TpoLecca KOHEUHbIe MPOAYKTHI MO HACTOSIIEMY H300pETEHMIO MOJy4aroT JIUOO B
cBoOomHOMN (HeHTpanpHOM) min coneBol gopme. Kak cBobomHast popma, Tak ¥ CONU STUX
KOHEYHBbIX TIPOAYKTOB BXOmAT B oOveM wusoOperenus. Ilpu xemanum onHa ¢Qopma
COEMHEHUs] MOXKET ObITh mpeobpa3oBaHa B Apyrywo ¢opmy. CBOOOIHOE OCHOBaHHE WU
KHCJIOTA MOTYT OBITh NPEBPALIEHbI B COJIb, COJb MOXKET OBITh HpeBpaleHa B CBOOOAHOE
COEMHEHHE WIN JPYIYI0 COJb, CMECb M30MEPHBIX COEJUHEHMH 110 HACTOSILIEMY
N300pETEeHUI0 MOXKET OBITh pa3/iesieHa Ha OTJeNbHble n3oMepbl. COeTUHEHUs 110 HACTOSILIEMY
n3o0pereHnio, uUX cBoOoaHass (opMa W CONM MOTYT CYLIECTBOBAaTb BO MHOXKECTBE
TAyTOMEPHBIX (POPM, B KOTOPBIX aTOMbI BOAOPO/IA MEPEMELIAIOTCS B APYTHE YACTH MOJIEKYJI,
U XUMHYECKHE CBSI3M MEXIy AaTOMaMH MOJIEKYJ, COOTBETCTBEHHO, NEpPECTPANBAIOTCS.
Crnenyer moHMMAaTh, YTO BCE TAayTOMEpHbIE (OPMBI, €CIM OHH MOTYT CYINEeCTBOBATb,
BKJIFOUEHBI B U300pETEHHE.

TepmuH «cTepeon3oMep» OTHOCHTCS K HM30MEpPaM HJIEHTHYHOIO COCTaBa, KOTOPBIE
OTJIMYAIOTCS PACIONOKEHHEM HX aTOMOB B TPOCTpaHCTBe. [IprMepamu CTepeon3oMepoB
SIBJISTEOTCSL SHAHTHOMEPBhI U JTUacTepeoMepbl. TepMHH «IHAHTUOMEP» OTHOCHUTCS K OIHOM
mape MOJIEKYJ, KOTOpbIE SBISIOTCS HEHAJIATAIOLIMMCS 3€PKAJbHBIM OTOOPaXEHHEM JApYT
apyra. TepMuH «auacrepeoMepy OTHOCHUTCS K CTEPEOM30MEpaM, KOTOPbIE HE SIBISIFOTCS
3epKaJIbHBIM OTOOpakeHneM. TepMUH «pameMaT»y WIH «paleMH4YecKas CMeCh» OTHOCHTCS K
KOMITO3UILIUH, COCTOSLIEH U3 SKBUMOJISIPHBIX KOJIUYECTB JIBYX SHAHTHOMEPHBIX COEIMHEHHHH,
I KOMITO3HUIIHS JINIIEHA ONTHYECKON aKTHBHOCTH.

CumBonbl «R» 1 «S» mpencraBnsroT coOol KOHPUTypammio 3aMecTUTeNel BOKPYT
XUPAITBHOTO aromMa(oB) yriepona. M3omepHsle xapakTepucTuk «R» u «S» UCHONB3YIOT, KakK
OIHCAHO B HACTOSAIIEM TOKYMEHTE, IUUIsl YKa3aHusl KOH(Urypauu(1ii) aTOMOB OTHOCHTEIBHO
OCHOBHOH MOJIEKYJIbl U TpeJHA3HAUYEHBl IS MCIIOJNB30BAHMS, KaK OMUCAHO B JIUTEPAType

(Pexomenpmanmu IUPAC 1996, Pure and Applied Chemistry, 68: 2193-2222 (1996)).
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TepMuH «XUPaNBHBIIN» OTHOCUTCS K TAKOU CTPYKTYPHOU XapaKTEPUCTUKE MOJIEKYJIBL,
KOTOpasi JIeJlaeT HEBO3MOXKHBIM HAJIOKEHHE €€ Ha ee 3epKajbHOoe oroOpakeHue. TepMuH
«TOMOXHPAJIbHBINY» OTHOCHUTCSI K YPOBHIO 3HAHTHOMEPHOHM YHCTOTHI. TEPMHUH «ONTHYECKas
AKTUBHOCTb» OTHOCHUTCSI K CTENEeHH, B KOTOPOH TOMOXHpaibHas MOJIEKyJa WU
HepaleMU4ecKasi CMECh XUPaJIbHBIX MOJIEKYJI BPAILAET IJIOCKOCTD MOJISIPU30BAHHOTO CBETA.

Hcnonp3yeMblii B HACTOSINEM JOKYMEHTE TEPMUH «AJKWI» WIH «AJKUJICH)
npeaHa3Ha4deH Ui BKJIOYEHMS HACBIIEHHBIX alH(paTHYeCKUX YIIEBOJOPOAHBIX TIPYII C
Pa3BETBIEHHON U MPSIMON LIEMbIO, UMEIOIINUX YKa3aHHOE KOJIMYECTBO aTOMOB yriiepoaa. XoTs
«aJKWID 0003HAYaeT OJHOBAJICHTHBIN HACHIEHHBINH anupaTHUecKuil paaukan (Takod Kak
9THII), «aJKuIeH» 0003HadaeT IBYXBAJIEHTHBI HACHIEHHBIH anudaTtudeckuil paaukali
(takoit kak stuneH). Hanpumep, «(Ci-Cro)ankum» unu «Ci-jo-ankum» Bkimodaer Ci, Ca, Cs,
C4, Cs, Cs Cq, Cg, Co m Cio ankmnbnbie rpynmbl. [Ipenmonaraercsi, uro tepmud «(Ci-
Cro)ankunen» i «Ci.o-ankunen» Bkiaoudaer Ci, Cz, Cs, C4, Cs, Cs, C7, Cs, Co u Cio
ankuienosble Tpymmbl. Kpome Toro, Hanpumep, «(Ci-Ce)ankumy mmn «Ci.-aJKuD O3HavaeT
ankwn, wumetommii 1-6 aromoB yruepoma;, u «(Ci-Ce)ankuneny wmn «Ci.s-aIKuieH»
obo3Hauaer ankuieH, umeromuii 1-6 aromos yriepona; u «(Ci1-Cs)amkmmy win «Ci.4-aKum»
obo3Hauaer ajkwi, umeromuil 1-4 atomoB yriepoma, U «(Ci-Cs)ankunen» wmu «Ci.g-
aNKuieH» o003Ha4YaeT ajKUJIeH, UMeroIuil 1-4 aToMoB yriiepona. AJKHIbHAS TPYIIA MOXKET
OBITh HE3aMEIEHHOW WM 3aMEIIeHHON MO MEHbIIEH Mepe OJHUM aTOMOM BOAOPOIA,
3aMELICHHbIM Ha JIPYTYI0 XUMUYECKYIO rpymnmy. [Ipumepbl aIKUIbHBIX TPYII BKIKOYAKOT, HO
6e3 orpanuuenusi, metun (Me), stun (Et), nponun (hanpumep, H-NPONMI W WU3OMPOIHI),
Oytun (nanpumep, H-OyTun, n300yTHI, mpem-OyTWi) W TEHTHN (Hanpumep, H-TICHTUI,
U30MEHTI, HeoneHTWw1). B ciydae ucnomnb3oBanHusi «Co-ankmwmy i «Co-aJKuieHn», 3TO
o0o3Ha4yaer mpsMyr CBsi3b. KpoMe TOro, TEpPMHH «alIKMJ», caM MO ce0e WM KaK 4acTb
APYro TPYMNIBL, TAKOH KaK aJKWIAMHHO, TaJIOTEHAJTKHJI, THAPOKCHAJIKHUI, AMHHOAJIKHIL,
AJIKOKCH, AJKOKCHAJKWII, TIOTEHAIIKOKCHAIKHMI U TaJOT€HAJKOKCH, MOXKET IMPENCTaBIISATh
cobo#i ankmi, uMmeromuii 1-4 aroma yriepona win 1-6 atomoB yriepona, uwin 1-10 atomoB
yriepona.

«l'eTepoankum» OTHOCUTCS K QJKWUJIbHOW IPyIIE, B KOTOPOH OAMH WJIH HECKOJBKO
aTOMOB yIJiepoja 3aMeHeHbl rerepoatoMoM, TakuM kak O, N mwmm S. Hanpumep, ecnu atom
yriepoja aJKWIbHOW TPYMIbL, KOTOpas MPUCOEAMHEHA K HCXOMHOH MOJIEKyJe, 3aMEHEeH
rerepoatroMoM (nanpumep, O, N wmnu S), TOJNy4YEHHBIE B PE3YJbTATE T'€TEPOATKHIIbHBIE
IPYIIIBI MPEACTABISIIOT COOOM, COOTBETCTBEHHO, ankokcurpymnny (nanpumep, -OCHs u 1.11.),
ankunamuso (nanpumep, -NHCH3, -N(CHs)2 v T.1.) WM THOANKWIIBHYIO Tpynny (Hanpumep,

-SCH3). Ecnin HekoHIIEBOH aTOM yriiepoaa ajJKHIbHOW TPYIIbI, KOTOPBIH HE MPUCOEIUHEH K
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UCXOIHOW MOIIEKyJie, 3aMeHeH rerepoatoMoM (wanpumep, O, N mmu S), TOJIyYEeHHBIE B
pe3yJbTaTe reTepOANIKIIIbHBIE TPYIIBI MPENCTABIAIOT COOOH, COOTBETCTBEHHO, AJKMJIbHBINA
spup (nanpumep, -CH,CH»-O-CH3 u T.1.), ankunamuHoankun (nanpumep, -CHNHCH3,
-CH>N(CH3)2 u T.11.) uimm THOANKWIbHBIN 3¢up (nanpumep, -CH2-S-CHs). Ecnu koHueBoi
aToOM yrjepoja aJjKWJIbHOW Tpymnmbl 3aMeHeH rerepoaromMoM (nanpumep, O, N wumm S),
NOJIydeHHbIE B  pE3yJIbTaTe TIeTePOANKWIbHbIE TPYNNbl  MPEACTABISIOT  COOOW,
COOTBETCTBEHHO, T'UIPOKCHAIIKUIIBHYIO rpymnmy (nanpumep, -CH>CH»-OH),
aMUHOANKUIBbHYIO rpynny (nanpumep, -CH2NHz) unu ankunaruoneHyto rpynmny (Hanpumep,
-CH,CH>-SH). T'erepoankuiipHasi TpyIa MOXKET conepkarb, Hampumep, 1-20 aromos
yraepona, 1-10 aromoB yriepona wimm 1-6 aromos yriepoma. (Ci-Ce)leTepoankunbHas
rpyMnIna 03Ha4yaeT reTepOaKUIIbHYIO IPyIIy, COAEpsKallyo 1-6 aToMOB yriepona.

TepMuH  «ankeHWSI» WIM  «AJKEHWIEH»  MpeJHa3HadeH [Jid  BKJIIOUYEHUs
YIJIEBONOPOAHBIX IIeTIe ¢ TNPsIMOM MM Pa3BETBIEHHOH KOH(UIypaluen, HMEOIINX
ONPEAENIEHHOE KOJIMYECTBO aTOMOB YIJIEPOJa U OAHY HJIM HECKOJIBKO, NPEANOYTUTENBHO
OIHY-ZIBE, YIJIEPOA-YIIIEPOIHBIX JBOWHBIX CBsA3EH, KOTOPBIE MOIYT BCTpEYaThCs B JIFOOOI
yCTOWYMBOM Touke Brosb Lenb. Hanpumep, Tepmun «(Cz-Ce)ankeHmn» min «C.¢-aKEHUID»
(v ankeHwieH) npenHasHaveH s BkimoueHus Cz, Cs, Cs4, Cs u Cs aJKeHWIbHBIX TPYIIIL
[TpuMepsl aKeHWNIa BKJIOYAIOT, HO 0€3 OrpaHUYeHUs], STeHWI, |-IpONeHu, 2-nponeHu, 2-
Oytenwn, 3-OyTeHWs, 2-TIEHTEHWJ, 3-TIEHTE€HWJ, 4-TIeHTE€HWJ, 2-TeKCeHUJI, 3-TeKCEeHWJ, 4-
TeKCEHUJI, S-TeKCEHUJ, 2-MEeTHJI-2-TTPONIEHIT U 4-MeTUJI-3-TIEHTCHMI.

TepMuH  «anKWHWIY  WIM  «AJKUHWUJEH» TpeJHa3HaueH Uil BKIIIOUEHUS
YIIEBOAOPOAHBIX LIETEH ¢ MPsIMOH WJIM Pa3BETBJIEHHOW KOH(HTrypanuen, NUMEIOUUX OIHY
WIM HECKOJIbKO, TPEATIOYTUTENbHO OJHY-TPH, YTJIEpOA-yIIepOAHbIX TPOHHBIX CBsI3eH,
KOTOpbIE MOTYT BCTPEUYaThCs B JIFOOOW yCTOWYMBOW TOYKE BAOJb Ienu. Hampumep, TepMuH
«(C2-Co)anxuamm nimn «Ca.¢-alKUHIWD (WK aIKUHIWISH) peJHa3HaueH sl BKIroueHus Ca,
Cs, C4, Cs u Cs aNKUHWIBHBIX TPYII, TAKUX KaK STUHIJI, MPONMUHWI, OYTHUHII, TEHTHHUI U
TeKCUHUIL.

Hcnonp3yeMblil B HACTOSIIEM JOKYMEHTE TEPMHUH «APHJIAIKIID (OH K€ apajkui),
«TETePOAPHIIANIKIIY, «KApPOOLMKIMIANKIID HWIH  «T€TEPOLUKIMIAIKAIY OTHOCHTCS K
ALMKIIMYEeCKOMY alIKMJIBHOMY pajiiKally, B KOTOPOM OJMH M3 aTOMOB BOJOPO/ia, CBA3AHHBIX C
aTOMOM YIJeposia, Kak MpPaBUjo, KOHIEBBIM MM HaXOJSIIMMCS B COCTOSHHUM SP° aTOMOM
yrieposa, 3aMelleH, COOTBETCTBEHHO, APHIIbHBIM, T€TePOAPHIIbHBIM, KapOOIMKIIMIBHBIM HITH
reTEePOLMKIMIBHBIM PaJuKaJoM. THUMUYHbIE apUJIAKWIbHBIE TPYIIbI BKIOYAIOT, HO Oe3
OTpaHUYEHUS, OeH3u, 2-bennnaTan-1-mn, Ha( TUIIMETHII, 2-nadrunmsTan-1-mn,

Hadrobensun, 2-HadpropeHmwmdTaH-1-uT W TN APHIAIKWIBHAS, TIeTepOapHUIAIKUIIBHAS,
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KapOOLMKIIMITATIKWIIbHAST WM TEeTEPOLMKIMIIANKAIbHAS TPyIa MOXKET conxepkarh 4-20
aTomoB yriepoaa u 0-5 rerepoaToMoB, Hanpumep, aaKUJIbHAs 4aCTbh MOXKET COAep:KaTh 1-6
aTOMOB yTJIepoaa.

Hcnonp3yeMblil B HACTOSIIEM TOKYMEHTE TEPMHUH «O€H3MII» OTHOCUTCSI K METHIIBHOM
rpyIe, B KOTOPOW OOWH M3 aTOMOB BOJIOpOnAa 3aMmelneH (PeHMIbHOH TpynmoH, mpudeM
yKazaHHas (pEeHWIbHAs TPyIIa MOXeT ObITh HeoOs3aTeNbHO 3amMelleHa [-5 rpynmamu,
npennouturenbio 1-3 rpynmamu, OH, OCHjs, Cl, F, Br, I, CN, NO,, NH>, N(CH3)H,
N(CH3),, CF3, OCF3, C(=0)CHs, SCH3, S(=0)CHs, S(=0),CHs, CHs, CH,CHs3, CO2H u
CO:CH;3. «ben3um» Taxke MOXKeET ObITh IpencTaByieH Gpopmynoit «Bny.

TepMUH «anKOKCH» WM AJIKWIOKCH» OTHOCUTCS K -O-ankunpHOU rpynne. Tepmun
«(C1-Ce)anxoxenm» nimn «Ci.-anKkokcn» (MM aJKUIOKCH) TpefHa3HadeH s BkiodeHus Ci,
Cy, C3, C4, Cs u Cs ankokcurpymnmbl. [IpuMepsl aNKOKCHUTPYII BKJIHOYAKOT, HO 0e3
OTpaHUYEHUs, METOKCH, STOKCH, TNPOINOKCH (Hampumep, H-TIPOTIOKCH U H3OIPOIOKCH) U
mpem-0yTOKCH. AHAJIOTHYHO, «AJKUITHO» WM THOAJKOKCH» IPEACTABISIET AJKWJIBHYIO
IPYIINy, KaK ONpeNesIeHO BbIIIE, C YKa3aHHBIM YHCIOM aTOMOB YIJIepoia, MPUCOeTUHEHHbIX
Yyepe3 CepHbIN MOCTHUK; HAIPUMED, METUJI-S- U 3TUII-S-.

TepMuH «amKaHOWII» WIN AJIKWJIKAPOOHMII», MCHOJIb3YEMbIH B JTaHHOM JOKYMEHTE
OTAEJbHO WJIM KaK YacTh APYrOH TPYIIIbL, OTHOCUTCS K aJIKUITY, CBI3AHHOMY C KapOOHHIIbHOH
rpymnmnoii. Hanpumep, ankunkapOorun moxet ObiTh npencrasieH atkmi-C(O)-. Tepmun «(Ci-
Co)ankunkapOoHuwm (wnu aakuikapOoHwm) npenHasHadeH aiist BkioueHus: Ci, Cz, Cs, Cs, Cs
u Ce ankun-C(O)- rpymm.

TepMuH «anKWiICyNbOHWIDY HIH «CYJIb()OHAMHIT», HCIOJNB3YEMbIi B HACTOSIIEM
NOKYMEHTE OTHEJIbHO WM KaK 4YacTh JPYrod TPYIIbl, OTHOCHTCS K QJKWIy WIH
AMHHOTPYIIIE, CBSI3aHHOW C CyJNb(OHMIBbHON rpynmnoi. Hanpumep, ankuicyibhOHHI MOXKET
Obrte mpenctaBieH -S(O)2R’, Torma kak cyiabpoHaMUA MOXKET OBITh NPEACTABICH -
S(0):NR°R®. R’ mpencrapuser coboii (Ci-Ce)ankmr, u R¢ u RY sBmnsorcs Takumm, kak
OTIPENEJICHO HUXKE JJIST «AMUHOY.

Tepmun «kapOamMar», HCIONB3YEMBIH B HACTOSIIEM AOKYMEHTE OTHENbHO HIIH Kak
9acTh APYTOW TPYMIIbI, OTHOCHTCS K KHUCJIOPOAY, CBA3aHHOMY ¢ amuporpynmnoi. Hampumep,
kapbamar MoxeT ObITh mpenctasieHn N(R°RY)-C(0)-O-, u R® u RY spusorcst Takumu, kax
OTIPENENICHO HUXKE IJIST «aMUHOY.

TepmuH «aMUI0», UCTIONB3YEMbIH B HACTOSIIEM JOKYMEHTE OTJENIbHO MIJIM KaK 4acTh
APYrod TpyNIbl, OTHOCHTCS K aMHHOTPYIIE, CBSI3aHHOW C KapOOHWJIBHOH TPYIION.
Hampumep, amuno moxet 6biTh npenctasied N(R°RY)-C(0)-, u R u RY apusoress Takumu

JKE, KaK ONpEACTICHO HUXKE AJId «KaMHUHO».



30

Tepmun «amuno» onpenensercss kak -NR'R rne R u R nesaBucumo
npeacTasnsoT coboit H umu Cie-ankui, uam ansrepHaTusHo, RS u R®? B3sThIe BMecTe ¢
aTOMaMH, K KOTOPBIM OHHM MPHUCOEOUHEHBI, O0pa3yioT 3-8-uJI€HHOE TeTepOLUKINIECKOe
KOJIBIIO, KOTOpO€ HeoOs3aTeNbHO 3aMELIeHO OJHOH WM HECKOJbKHUMH TIPYIIaMH,
BbIOpAaHHBIMU M3 TaJIOTEHO, LHMAHO, THIPOKCHJIA, aMUHO, OKCO, Ci.¢-aJIKWia, aKOKCH H
amunoankuna. Korma R mmu R (unm o6a u3 Hux) npexacrasiser coboi Ci.e-aiku,
aMMHOTPYIIA TAK)KE MOXET Ha3bIBaThbCS KaK alKmiaMuHO. [IpuMepsl anKkuiIaMHHOTPYIIIBI
BKJIFOYAIOT, HO 0€3  OrpaHMYeHUs, METWIAMUHO, OSTHJIAMHMHO, IPOMUJIAMUHO,
M30MPOINWIAMUHO U T.I. B OJHOM BapuaHTe OCYIIECTBIIEHHS] AMUHO TPEACTAaBIIAET COOOH -
NHo>.

TepMHH «aMUHOAJIKHIII» OTHOCUTCS K aJIKWJIBHOM Ipynie, B KOTOPOH OIMH U3 aTOMOB
BOZIOPO/ZA 3aMeIleH aMHHOrpynnoi. Hanpumep, aMUHOAIKNI MOXKET ObITh MPENCTABIeH KaK
N(R¢R?)-ankunen-. Ilpexnomaraercs, uro «Ci-Ce» mmu «Cie» aMuHOAmKun (Ui
amuHoankmi) Bkioyaet Ci, Ca, Cs, Cy4, Cs u Cs aMUHOATKMIIBHBIE TPYIIIIBI.

TepmMuH «ranoreH» WIM «rajJoreHO», HCIOJNb3yeMblli B HACTOSIIEM JOKYMEHTE
OTAENbHO WM KaK 4acThb JAPYroW TPYMIbI, OTHOCUTCS K XJOpy, Opomy, ¢Topy m iony,
IPUYEM XJIOp UIH (PTOP SBJISIOTCS MPEATIOUTHTEIbHBIMH.

[Ipenmonaraercs, 4TO «raJIOT€HAJKUI» BKJOYAET HACHIIEHHbIE alu(paTHIECKue
yIJIEBOAOPOAHBIE TPYIIBI KaK C PAa3BETBIEHHOH, TaK M TPSMOW LIEMbIO, COAEpIKalue
YKa3aHHOE YHCJIO aTOMOB YIJIEpOJa, 3aMELICHHbIX OJHUM MJIM HECKOJbKUMH TaJOT€HAMH.
Tepmunr  «(Ci-Ce)ranorenankmwny  wimn  «Cig-TaJoreHankwn (MM TaJOTeHAJTKUI)
npenHaszHadeH Ay BkimoueHus Ci, Cz, Cs, C4, Cs u Cs ranoreHankuibHbIX rpymnm. IIpumepsr
rajJoreHajKuiIa BKIIOYAOT, HO 0e3 orpaHn4eHusi, GTopMeTwi, TuPpTOPMETII, TPUPTOPMETHIL,
TPUXJIOPMETHJI, TEHTAPTOPITIII, MEHTAXJOPITWI, 2,2, 2-Tpu(TOp3THII, renTadTOPIPONHI H
renTaxjoprnponwi. [IpuMepsl TaJoOreHajKuwia TakKe BKIOYAIOT «PTOPATKWI», KOTOPBIH
npeaHa3HaYeH sl BKIFOUEHUS] HACBIIIEHHBIX AN(PaTHYECKUX YIIEBOJAOPOAHBIX IPYIIT KaK C
Pa3BETBJIEHHOH, TaK M MPsIMOH LIEMBbIO, UMEKIUX YKa3aHHOE YHCJIO aTOMOB YIJIEPOAA,
3aMenieHHbIx 1 wimm Oonmee atomamu ¢ropa. Mcmonmp3yeMblii B HACTOSIIIEM JOKYMEHTE
TEPMHH IOJUTAJIOT€HAIKIID) OTHOCHUTCSl K «AJIKHJIbHOW» TPYIINE, KaK ONPENEeNIEHO BBIIIE,
KOTOpasi BKJIFOYAeT 2-9, MpeanouTUTENbHO 2-5 rajoreHo3amecturenei, Takux kak F umn Cl,
npeanoutuTenbHo F, Takux kak, Hanpumep, nonudropankuwi, Hanpumep, CF3CHa, CF3 wn
CF;CF,CHa,.

«["anoreHanKkoKCH» WM «TaJOTEHAJKWIOKCH» TIPEACTABIAECT TaJOr€HAIKIIIBHYIO
IPYIy, Kak ONPEAENICHO BBIIIE, CONEPKAINYI0 YKa3aHHOE YHCIO AaTOMOB YIJIEpOna,

MPUCOSAVMHEHHBIX  4Yepe3  KUCJIOpoaHblli  Mocthk.  Hampumep, Tepmun  «(Ci-
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Ce)ranorenankokcm» uin «Ci.6-raJoreHaIKOKCH» npenHasHaudeH st BkimoueHus: Ci, Ca, Cs,
C4, Cs u Cg¢ ranorenajkokcurpymm. IIpuMepsl TrajJOreHajKOKCH BKIIIOYAIOT, HO 0e3
orpaHuueHus, TpupTopMeToKkcH, 2,2,2-Tpu(PTOPITOKCH M MEHTAPTOPITOKCH. AHAJIOTHYHO,
«TaJIOT€HANIKUITHOY» WIN THOTAJIOAIKOKCH» MPENCTABISAET raJlOreHAJIKHIBHYIO TPYIY, KakK
OTIPENIEJICHO BBIIIE, COAEPIKAIYI0 YKa3aHHOE YHCJIO aTOMOB YIJIEpOJa, MPHCOETUHEHHBIX
Yyepes CepHbIi MOCTHK, HapuMep, TpUPTOpMETIII-S- 1 meHTadTopITIII-S-. cronb3yeMblii B
HACTOSIIIEM JOKYMEHTE TEPMHUH «IIOJIUTAJIOTCHAJIKIIOKCH» OTHOCHTCS K «aJIKOKCH» HIIU
«AJKWIOKCH» TpyIIe, Kak OIpeNesieHO BhIlle, KOTopas BKIOuYaeTr oTr 2 10 9,
NPEANOYTUTENBHO OT 2 110 S5 ranoreHozamecturenei, Takux kak F nmm Cl, npeanouturensHo
F, raxux xak nomidropankokcu, Hanpumep, CF3CH20, CF3;0 unu CF;CF,CHO.

TepMuH  «TUIPOKCHANKWII» — TPEAHA3HAYEH s BKIIOYEHHS  HACBILIEHHBIX
annpaTUUECKUX YIJIEBOJOPOAHBIX TPYNIl KaKk C PAa3BETBIEHHOH, Tak M NPSMOH IIETbIO,
UMEIOIINX YKa3aHHOE YUCIIO aTOMOB YIJIEPOZA, 3aMeIleHHbIX | wmiam Oojiee THIPOKCHIOM
(OH). Ilpennonaraercst, uto «(C1-Ce)runpokcuankmny (Wi ruapokcuankmi) skimoyaer Cy,
C2, G35, C4, Cs u Co rUAPOKCHATIKUIIBHBIE TPYIIIIBL

TepMUH «UMKJIOATKWI» OTHOCUTCA K LUKJIM30BAHHBIM AJIKMJIBHBIM TPYIINaM,
BKJIFOYAsT MOHO-, OW- WM TOJHLMKINYECKHE KOJbleBble cucTeMbl. TepmuH «(Cs-
Cs)uukmoankum win «C3.g-IUKI0ATKUI penHasHadeH s BkmoueHusi Cs, C4, Cs, Ce, Cru
Cs  UMKJIOANKWIBHBIX ~ TPYMI, BKIKOYas  MOHOLMKJIMYECKHE, OWIHMKJINYEeCKUEe U
NOJULIUKINYECKUE Koyibla. [IpuMephl IUKIOAJKMIBHBIX TPYMI BKIOYAKOT, HO 0e3
OTPAaHUYEHUS, LUKJIOMPONWI, LHUKJIOOYTHI, LUKJIONEHTWI, IUKJIOTeKCUI M HOPOOpPHUIL
Pa3BeTBiieHHBIE IUKJIOAJKWIbHBIE TPYMIbL, TaKHe KaK |-METWILMKIONPONMJI U 2-
METHJILMKJIOTIPONUJI, & TAKXKe CITUPO U MOCTHKOBBIE LIUKJIOAJIKUJIbHBIC TPYIIIbI BKIIOUYEHBI B
OTIPENENICHNE «ITHKJIOATKUID).

TepMHH «IUKJIOT€TEPOANKUI» OTHOCHUTCS K LWKIU30BAHHBIM TI'eTePOATKHIbHBIM
IpyInaM, BKJIOYash MOHO-, OU- HUIM TOJHLMKINYECKHE KONbLeBble cucTeMbl. Tepmun «(Cs-
C7)uuknorerepoankmny win «C3.7-LUKIOTeTEPOANIKIUD NpeaHa3HaueH Uit BkiodeHus Cs,
C4, Cs, C¢ u C7 nuKIOreTepoankKmibHbIX Ipymnm. I[Ipumeps! LHUKIOreTepOaIKUIbHbIX TPy
BKJIFOYAIOT, HO O€3 OrpaHWYeHHUs, OKCETaHWJ, TeTparuapodypaHm, TeTParuaApONUpPaHUIL,
A3eTUIUHWI, TTHPPOMANHII, TUIEPUANHIII, MOP(OIMHNUI U NMUNEepa3uHWI. Pa3BeTBiIeHHbIE
LIUKJIOT€TEPOANIKUIbHbIE TPYIIBL, TAaKU€ KAaK TNHIEPUAUHUIMETWI, THIIEPASHHUIMETHUIL,
MOPQONMHWIMETH,  NUPHUOWHWIMETHJ,  NHUPHUIMZUIMETWI,  NUPUMUAMWIMETHI U
NUPA3UHIIMETHII, BKJIFOUSHBI B ONPEACIICHHE K IUKJIOTETEPOATKIIY.

Hcnonp3yeMblil B HACTOAIIEM JOKYMEHTE TEPMUH «KapOOLMKI», «KapOOLUKIVID UITH

«KapOOIMKINYECKH OCTATOK» MpeIHA3HAYEH JUIS BKIIOUEHUs JTEOOOro ctabmibHOTO 3-, 4-,
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5-, 6-, 7- unu 8-4JIEHHOIO0 MOHOLIMKJIMYECKOI'O MJIM OUIUKJINYECKOro, uin 7-, 8-, 9- 10-, 11-,
12- unu 13-ujeHHOro OWIMKJIMYECKOrO WM TPULUKIUYECKOrO YIJIEBOIOPOIHOTO KOJIbLIA,
ME000€ U3 KOTOPBIX MOKET OBITh HACHIIEHHBIM, YACTUYHO HEHACBIIIEHHBIM, HEHACBIIICHHBIM
Wi apoMatudeckuMm. [Ipumepbl Takux KapOOIMKIIOB BKJIFOYAIOT, HO 0€3 OrpaHHYeHus,
LUKJIOMPONUJI, UUKJIOOYTHII, HUKJIOOYTEHW, [UKJIOMEHTII, [UKJIONEHTSHMI, [IUKJIOTeKCHII,
LUKJIOTENTEHW, LUKJIOTEeNTU, LUKJIOTeNTeHW, aJlaMaHTWI, LUKJIOOKTHII, LUKJIOOKTEHWUJ,
nukinooktaaeHwn,  [3.3.0]0unuknookran, [4.3.0]0uumknoHoHaH, [4.4.0]0unukiaonexkaH
(mexamun), [2.2.2]6uuuknookTas, ¢ayopeHwt, ¢GeHwn, HapTWI, WHAAHWI, aJaMaHTHII,
aHTpaueHW1 u terparuapoHadTin (TerpanuH). Kak moka3aHO BbIlIe, MOCTHKOBBIE KOJbIA
Tak)ke BKJIFOYEHBl B oOmpeaesieHne kapbouwkna (wanpumep, [2.2.2]0UIMKIOOKTaH).
IIpenmodrurenbHBIMU KapOOIMKIAMH, €CIIM He YKa3aHO HWHOE, SIBJISIFOTCS LUKJIOMPOIHIL,
LUKJIOOYTUJI, LUKJIOMEHTUI, WUKJIorekcuy, (peHmn U naaanmit. Korma ucnosb3yercsi TepMUH
«KapOOLMKJIMITY, OH MpeIHa3HA4YeH Uil BKJIIOYECHHs TEPMUHA «apu». MOCTHKOBOE KOJBLO
BO3HMKAET, KOT/1a OJJMH UJIM HECKOJIbKO aTOMOB YIJIEPO/Zia CBS3BIBAIOT 1BA HECMEKHBIX aTOMa
yriuepona. lIpennoyTurenbHbIMM MOCTHUKAMM SIBJIAIOTCS OAWMH WM JIBa aTOMa yrJjepoja.
OTmeuaeTcsi, YTO MOCTHK BCeraa MpeBpaliaeT MOHOLUKINUECKOe KOJIBbIO B TPULIMKIUYECKOE
koJbp10. Korna Koo sBaseTcss MOCTUKOBBIM, 3aMECTUTEIH, YKa3aHHbIE A1 KOJIbLA, TAKKe
MOTYT TIPUCYTCTBOBATh HA MOCTHKE.

Kpome Toro, TepMuH «KapOOLMKIMI», B TOM YHUCIE «UMKJIOAJKWI» H
IUKJIOAJIKEHUITY, UCTIOJIb3YEeMbIH B HACTOSIIIIEM JOKYMEHTE OTJEJIbHO MJTU KaK YacCTh JPYroi
TPYMIbI, BKJIKOYAET HACBIICHHbIE WJIM YaCTUYHO HEHAChIlleHHbE (comepxkamque 1 wmm 2
IBOWHBIE CBSI3U) LIUKJINYECKHUE YTIIEBOAOPOIHbIEC IPYIIIbI, conepskamue 1-3 KoJbIia, BKIFOYast
MOHOIUKJTUYECKUH aJTKIJI, OMIIMKIMYECKUH KU U TPULUKITHYECKUH alTKUJI, COAep Kallre B
obmeit cnoskHocTH 3-20 aTOMOB yriiepoaa, OOpa3yrIIUX KOJbIA, MPEANnOYTHTETHO 3-10
aTOMOB yIJiepoia Win 3-6 aTOMOB yriiepoaa, 0Opa3yrIuX KOJNbIO, H KOTOPble MOTYT OBITh
KOHJIEHCUPOBAHBI ¢ | Miu 2 apoOMaTHYECKUMU KOJNbIIAMHU, KaK OMUCAHO ISl apuiia, KOTOpbIE
BKJIFOYAIOT [UKJIONPONII, LHUKJIOOYTHJ, LMKJIONEHTHI, UKJIOTEKCUI, I[UKJIOTEeITHII,

HMUKJIIOOKTHJI, HUKJIOACTIII M HUKJIOOOACUII, HUKJIOTCKCCHMNII,

AR oo

NpU 3TOM JIF00ast U3 STUX TPYMI MOXKET OBITh HEOOsI3aTENIbHO 3aMelIeHa 1-4 3aMeCTUTENsIMH,
TaKUMHU KaK rajoreH, ajKwuil, aJIKOKCH, THAPOKCH, apuil, apUJIOKCH, apWIATIKWII, LIUKJIOAJIKUIL,
ANKWJIAMHJIO, AJTKAHOMJIAMHHO, OKCO, allvJI, apHUIIKapOOHMIIAMHHO, HUTPO, [IHAHO, THOJ W/WIIN

AJKUIITHO, W/UITH JTFOOBIM M3 aIKUJIbHBIX 3aMECTHTEIEH.
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Hcnonp3yeMblil B HACTOSIIEM JOKYMEHTE TEPMUH «OULIMKIMUECKUI KapOOIMKID) HUITH
«OunukInyeckass KapOOLMKIMUECKash TPyIma» O3HadaeT cTabmibpHyr 9- minu 10-uieHHyro
KapOOLMKIIMYECKYI0 KOJIBIIEBYKO CHCTEMY, KOTOpas COAEPIKUT JBa KOHAEHCHPOBAHHBIX
KOJIbIIa ¥ COCTOMUT W3 aTOMOB yriepona. M3 AByX KOHIEHCHPOBAHHBIX KOJIEL[ OJHO KOJIBIIO
npeacTaBisier co0oi OeH30-KONbIO, KOHAEHCHUPOBAHHOE CO BTOPBIM KOJIBLIOM, U BTOPOE
KOJIBLIO TIpeNCTaBisier COOOH S5- i O-4JeHHOE YIIIEPOIHOE KOJIbLIO, KOTOPOE SIBIISIETCS
HACBIIEHHBbIM, YaCTUYHO HEHACBIIIEHHBIM WJM  HEHACHIIEHHBbIM. bHuIuKiInueckas
KapOOLMKIINYECKasi TPYINa MOXKET ObITh MPHCOENNHEHA K ero OOKOBOMW rpyrie 1o Jro0oMy
aToOMy YIJIepoja, 4YTO NMPUBOIUT K OOpPa3OBAHMIO CTAOMJIBHOW CTPYKTYpbL. bunumkiamueckas
KapOOLMKIINYeCKasi IPYIINa, ONMMCAHHAS B HACTOSIIEM JOKYMEHTE, MOXKET OBITh 3aMelleHa 110
moOoMy aroMmy yriepoja, €ClIM TNOJy4eHHOE B pPe3yJlbTaTe COEIUHEHHE SIBISETCS
crabuibHbIM. [IprMepamu OUIMKIMYECKON KapOOLMKIMYECKOH IPyIIbl SBISIOTCSA, HO Oe3
orpannvenusi, Haptu, 1,2-muruaponadrun, 1,2,3,4-reTparuapoHadTUiI U MHAAHUIL.

TepmuH «apuim», UCTIONB3yEMBbIH B HACTOSINEM JOKYMEHTE OTAENBbHO WM KaK 4acTb
APYrol TIpyIIbl, OTHOCUTCS K MOHOLMKJINYECKMM WJIH TOJIULUKIMYECKUM (BKJIIOYast
OMLIMKJINYECKUE W TPULMKJINYECKHE) apOMAaTHUECKUM YIIIEBOAOPOIAM, BKIIOUAs, HAIIPUMEDP,
bennn, HadTHI, aHTpaLeHWT U (PEeHAHTPAHWI. ApHIbHBIE (PPArMEHTHI XOPOLIO U3BECTHBI U
onucanbl, Hanpumep, B Lewis, RJ., ed., Hawley's Condensed Chemical Dictionary, 13th
Edition, John Wiley & Sons, Inc., New York (1997). B ogHOM BapuaHTe OCYINECTBIICHHSI
TEPMHH «apWI» O3HAYaeT MOHOLMKJIMYECKHE U OUIMKINYECKHE apOMATHYECKUE TPYIIIbI,
cogep:kamre 6-10 aTOMOB yriepona B KOJBbLEBOW 4acTH (Takue Kak (eHT wiu HadTu,
Brirovass 1-Hadgrun wu 2-wadrmn). Hampumep, «Ce- mmm Cro-apmwm» wmm «Ce.10-apuim»
otHocUTCs K permny u HapTmy. Ecimn He ykazano uHoe, «apuny, «Ce- mwau Cro-apmm, «Cs-
10-apPHI» WIIH «apOMATHYECKUH OCTATOKY» MOKET OBITh HE3aMELICHHbIM WUJIH 3aMEIIeHHBIM 1-5
rpyImnamMu, npeanoututensHo 1-3 rpynnamu, Beiopanssivu u3 -OH, -OCHj, -Cl, -F, -Br, -1,
-CN, -NO,, -NH,, -N(CH3)H, -N(CHj3),, -CF3, -OCF5;, -C(O)CH3, -SCHj3, -S(O)CH3,
-S(O)zCH3, -CH3, -CH2CH3, -COzH u -COZCH3.

Hcnonp3yeMblil B HACTOSIIEM TOKYMEHTE TEPMHUH «OSH3MII» OTHOCUTCSI K METHIJIBHOM
IpyIe, B KOTOPOW ONWH W3 aTOMOB BOAOPOAA 3aMelleH (DEeHWJIbHOW TPYIIIOH, MPH 3TOM
yKasaHHas (pEeHWIbHAs TPYIIa MOXKeT ObITh HeoOs3aTeNbHO 3amMelneHa [-5 rpynmamu,
npennoututenbio 1-3 rpymmamu, OH, OCHjs, Cl, F, Br, I, CN, NO>, NH>, N(CH3)H,
N(CHs3),, CF3, OCF3, C(=0)CHs, SCH3, S(=0)CHs, S(=0).CHs, CHs, CH,CH3, CO2H u
CO,CHs.

Hcnonp3yeMblil B HACTOSIIEM AOKYMEHTE TEPMHUH «TE€TEPOLUKID, «TETEPOLIUKIIII

WIN «TeTePOLMKINYECKasl IPyINay O3HavyaeT craduibpHOE 3-, 4-, 5-, 6- wim 7-4ieHHOoe
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MOHOIUKIN4Yeckoe, wimu 5S5-, 6-, 7- 8- 9- 10-, 11-, 12-, 13- wumm 14-uneHHoe
NOJHULUKINYECKOe (BKJIIOUas OWIUKINYECKOE M TPULMKINYECKOE) TeTEePOLUKINIECKOe
KOJIbLIO, KOTOpPOE SIBJII€TCS HACBIIEHHbIM MJIM YaCTHYHO HEHACBILIIEHHBIM, M KOTOpOE
COIEPKUT aToMbl yruepoma u 1, 2, 3 win 4 rerepoaroMa, HE3aBHCHMO BBIOPAHHBIX W3
rpymmel, cocrosimed u3 N, O u S; u BKIIOUaromee JOO0YI0 MONUIUKINIECKYIO TPYIINY, B
KOTOpOH Jr000e M3 BBINIEYKA3aHHBIX TIETEPOLIMKIMYECKUX KOJIEL KOHIEHCHPOBAHO C
KapOOLMKINYECKUM HWJIM apHJIbHBIM (Hampumep, O€H30JIbHBIM) KOJNBLOM. TO €CTh, TEepMUH
«TE€TEepPOLUKI»,  «TEeTEPOLUKIN»  WIM  «TeTepOLMKIMYECKas  Ipynma»  BKIOYAET
HEapOMaTHYeCKUe  KOJbLIEBbIE  CHUCTEMBl,  TakHMe  KaK  TeTepOLMKIOANKWI |
reTepOLMKIIOANKEHIII. [ eTepoaToMbl a30Ta U Cepbl HEOOS3aTENbHO MOTYT ObITh OKHCIIEHBI
(m.e. N — O u S(O)p, rne p paBHo 0, 1 uim 2). ATOM a30Ta MOKET ObITh 3aMEIIEHHBIM HJIH
He3amemeHHbIM (m.e. N i NR, roe R nmpencrasisier coboit H mnu apyroit 3amecturens,
eciii OH ompeneieH). [ eTepoLHKINYecKoe KOJbIO MOXKET OBITh NPHCOCTHMHEHO K €ro
O0KOBOI1 rpymne npu JroOOM rerepoaToMe WK aTOMe YIIIepOoa, YTO B Pe3yJIbTaTe MPUBOAUT
K CcTabmnpHON cTpykrype. ['erepoumkinueckue KOJbIA, OINUCAHHBIE B HACTOSIIEM
IOKYMEHTe, MOTyT OBITb 3aMELIeHbl 10 aTOMy YIJIepoAa WM IO aToMy as3o0Ta, eCiu
NOJyYeHHOE B pPE3yJIbTaTe COEIMHEHUE SIBISIETCS CTAOMIBHBIM. A30T B TIeTEePOLMKIIE
HeoOs3aTeIbHO MOXKeT OBITh KBaTEPHHM30BaH. [IpeamoyTuTeNbHO, 4YTO Koraa obimee
Konu4uecTBO atoMoB S M O B rerepolLukie MpeBbIIIaeT 1, TOrga 3TH TeTepoaToMbl He
SIBJISTEOTCSI CMEKHBIMH TI0 OTHOILIEHHIO Jpyr K apyry. IlpeamodrutensHO, 4ToOBI OOIIEee
konuuecTBo atoMoB S u O B rereponukie He npesbimano 1. Ilpumepsl rerepounxiuia
BKJIFOYAIOT, HO 0€3 OrpaHUyYeHUs], a3eTUANHWIL, TTHIEPA3HHUII, TUISPUANHII, TTUTIEPUIOHNU,
NUTNEPOHWI, THUPAHWI, MOP(OIMHWI, TeTparuapoPypaHui, TETPArHAPON30XHUHOIUHIIL,
teTparuapoduHoIuH, MopdoauHmwI, auruapodypo[2,3-b]rerparunpodypas.

Hcnonp3yeMblil B HACTOSIIIEM TOKYMEHTE TEPMHH «OUIUKIMIECKHHA MeTePOLIIKID HITH
«OUIMKIMYEeCKas TeTePOLMKINYEeCKasi TPYIIay O3HadaeT CTa0mibHY0 9- wim 10-uneHHyo
reTepOLMKINYECKYIO KOJIbLIEBYIO CHCTEMY, KOTOpas COAEpPXKUT JBa KOHAEHCHPOBAHHBIX
KOJIbLIAa M COCTOUT M3 aTOMOB yriepoma u 1, 2, 3 wiam 4 rerepoaToMOB, HE3aBHCHUMO
BBIOpaHHBIX U3 rpynmnsl, coctosmei u3 N, O u S. M3 1ByX KOHACHCHPOBAHHBIX KOJIEI, OIHO
KOJIBLIO MIPEACTABISIET COOO0H S- Wi 6-4I€HHOE MOHOLIMKIMYECKOE apOMAaTHYECKOE KOJIBIIO,
cojieprkallee S-4JIeHHOE IeTepOoapuiibHOE KOJbLIO, O-UJI€HHOE IeTepoapuiIbHOE KOJIBLO WU
OEH30-KOJIbII0, KAXKI0€ U3 KOTOPBIX KOHIEHCHPOBAHO CO BTOPBIM KOJbIIOM. BTOpoe koibio
NpPEACTaBIsieT COOOW S5- MM 6-4IEHHOE€ MOHOLMKIIMYECKOE KOJbLO, KOTOPOE SBISIETCS

HACBIIIECHHBIM, YaCTUYHO HCHACBIICHHBIM HWJIM HEHACBILCHHBIM, U COACPIKHUT 5-4JIeHHBINA
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reTePOLUKII, O-UJIEHHBIA TeTEPOLIUKII WU KapOOUKII (MIPH YCJIOBUH, YTO MEPBOE KOIBIO HE
npencTassier co0oit 6eH30, Koraa BTOPOe KOJIBIO MPEACTaBISIET COOOHM KapOOIMKIT).

bunuknndeckass reTepoLUKINYEecKass rpynma MOKeT ObITh TNMPHCOSANHEHAa K ero
OOKOBOH TpyIIe C MOMOIIBIO JIFOOOTO reTepoaToMa WM aToOMa YIJepoaa, YTO B pe3yJibTaTe
MPUBOAUT K CTaOWJIBHON CTpykType. OmHcaHHAas B HACTOSIIEM JOKYMEHTE OWIIMKIIMYeCKast
reTepOLUKINIECKasl TPYIIa MOKET OBbITh 3aMelIeHa 110 aTOMY YIJIepoa WU MO aTOMY a30Ta,
€CJIM TIOJIYYeHHOEe B Pe3yJIbTaTe COSNMHEHUE SIBISIETCS CTaOMIbHBIM. [IpeAnoYTHTeNnsHO, 4TOo
Korna obimee koyndecTBo atoMoB S U O B reTepoLUKIIe MPEBbIAET 1, 3TH rerepoaToMbl He
SIBJIIFOTCSI CMEKHBIMH TIO OTHOLIEHHIO Apyr kK apyry. IIpeamoururenbHo, uToObI OOIIEe
konndecTBo atoMoB S 1 O B rerepouukiie He npesbimano 1. [Ipumepamu Ouruknnyeckoi
reTePOLMKJINYECKON TPYIIIBI SIBJISIFOTCS, HO Oe3 OrpaHUYEHUS, 1,2,3,4-
TETPAruApOXUHOMUHUA, 1,23 4-TeTparugpou30XuHONNHWI, 5,6,7,8- T€TparuapOXUHOIMHUIL,
2,3-muruapobensodypanmn, Xxpomanwi, 1,2,3,4-rerparuapoxuHokcanuHun U 1,234
TETPAruApOXMHA3ONUHIIL

MocCTUKOBBIE KOJIbLIa TAK)KE€ BKJIIOUEHBI B ONpeNeNeHue reTepouukyia. MocTukoBoe
KOJIBLIO 00pasyercs, KOra OfMH WM HECKOJIBKO, MPENNOYTHTEIbHO ONUH-TPH, aTOMOB (/11.¢€.
C, O, N wmu S) cBs3bIBAIOT JBa HECMEXKHBIX aToMa yrjepoja WiId as3orta. [lpumepsl
MOCTHMKOBBIX KOJIEI[ BKJIIOYAIOT, HO 0O€3 OrpaHU4YeHHUs, OJUH aTOM YIJepoiaa, IBa aTroma
yriiepona, OQWH aTOM a30Ta, JIBa aTOMa a30Ta U Tpymmy yriepon-a3or. Cienyer OTMETHUTD,
YTO MOCTHKOBAsl CBSI3b BCerna mpeodpasyeT MOHOLMKIMYECKOE KOJIBIO B TPUIUKIMYECKOE
KoJb10. Korga KONbLIO COEIUHSAETCS MOCTUKOBOM CBSI3bIO, 3aMECTHTEINH, TEePEYUCTICHHBIC
IUJIs1 KOJIBIIA, TAKXKE MOTYT NMPUCYTCTBOBATh B MOCTUKOBOM CBSI3H.

HUcnonb3yemblii B HACTOSIIIIEM JOKYMEHTE TEPMHUH «TE€TepOapuyl» O3Ha4daeT
CTaOWJIbHBIE MOHOIMKJIMYECKHE W TMOJHIMKINYecKue (BKIIOYash OWIUKJIUYECKHe W
TPULMKJIMYECKHE) apOMATHYECKHE YTJIEBONOPOAbI, KOTOPhIE BKIIIOYUAIOT MO MEHbIIEH Mepe
ONWH TEeTepoaTOM B TETEPOLMKJIC, TAaKOM KaK aTOM Cepbl, KHCJIOpPOJa WJIM a30Ta.
IeTepoapuiibHble TPYIIBI BKJIKOYAOT, HO O€3 OrpaHWYeHUs, NUPUIWI, TUPUMUIUHUIL,
MUPA3UHILL, TUPUIAZUHWI, TPHASUHIL, (DYPUIT, XUHOJIII, U30XUHOJUJI, THEHUJI, UMUAIA30JIHIL,
TUA30JIWI, WHAOJII, MUPPOWI, OKCa3omi, OeH30(ypwi, OeH30THEeHW, OeH30THA30JIMII,
W30KCA30JIMJI, TMUPA30Jujl, TPHUA3OJWI, TETPA30oiawi, HHAA30mwI, 1,2,4-Thaaua3osiud,
W30THA30JIWJI, MyPUHUJ, KapOa3omui, OeH3MMHIA30/IUII, WHIOJIUHUJ, O€H30AMOKCOTAHUIT U
OenzonuokcaH. ['eTepoapuiibHbIe TPYIIBI SBJISIFOTCS 3aMEIIEHHBIMU WJIM HE3aMEIICHHBIMU.
ATOM a30Ta SIBJISIETCS 3aMeIleHHbIM Wi HesamemeHHbiM (m.e. N mimu NR, rme R
npezncrasisier coboit H mnm npyroii 3amecturens, eciu OH omnpeneneH). ['erepoaToMel a3ora

U cepbl MOTYT ObITh HeoOs13aTebHO OkucieHbl (m.e. N — O u S(O)p, e p pasuo 0, 1 wiu 2).
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IIpumepsl rerepoapuia BKIOYAKOT, HO O€3 OrpaHUYEeHUs, aKPUIUHWI, a30LUHUJ,
Oersumupazonw, OeH3odypanmi, OeHzotnodypaHuwi, OeH30THODEHWT, OEH30KCa30JIHII,
OCH30KCA30JIMHWI, OEH3THA30IUJI, OEH3TPUA30JMWI, OEH3TeTPa3oI, OeH3U30KCA3OJIHII,
OeH3M30THA30MWI, OeH3uMHUAa3onuHwI, kapdazommi, 4alH-kapbazonmwi, KapOOTHHMI,
XPOMAaHWI, XPOMEHWI, LUHHOJUHWI, JEeKaruapOXUHONUHWI, 2H 6H-1,52-auTnazunmn,
dbypanun, QypazaHwi, HUMHAAA30JUAWHIIL, WUMUNA30JUHIUL, WMHUAA30JWI, | H-wHIA305m,
UMUIa30JIOUPUANHII, WHAOJCHWI, WHAOJIMHIII, WHAOMM3UHWI, uHomwi, 3H-unmommn,
W3aTUHOWI, N300€H30(ypaHUI, U30XPOMAHII, H30MHIA30 I, H30MHIOIUHIII, U30WH/IOHIL,
W30X MTHOJIMHUJ, W30THA30JIUII, W30THA30JIONHPUAHIIL, H30KCa30JIHII,
W30KCA30JIONUPUIUHII, METHICHIUOKCU(DEHWT, HAQTUPUIUHII, OKTaruIpOU30XHMHOIMHHIIL,
okcamuazojui, 1,2,3-okcamuazonun, 1,2,4-okcamuazonun, 1,2,5-okcaguazonun, 1,3.4-
OKCaINa30JIxII, OKCa30JIUTUHUI, OKCa30JIUJI, OKCa30JIOMUPUIUHIIL,
OKCa30JINAUHIITIEPUMHUIUHIIL, OKCHHIOJIUJI, MUPUMUATUHUIL, (eHaHTPUIUHILI,
(denanTponuuui, Gpenasunmi, GeHoTHasuHmN, GeHOKCaTHAHII, PEHOKCA3UHIWI, (hTaTa3uHI,
NTEPUIUHWI, MyPUHWI, MUPA3UHWI, MUPA3OJUAUHIII, MHUPA3OJUHIII, MHUPA30JOTHPUANHIIL,
MUPA30JII, TUPUTA3UHWI, MHUPHUAO0OKCA30JWI, MUPUAOUMHIA30III, HTHPUIOTUAZOIIIL,
MUPUAUHWIL, TUPUMUAMHWI, THPPONUAUHIIL, TUPPOIUHUT, 2-nupponunonun, 2H-nupponm,
MUPPOITHJI, XUHA3OJUHIII, XUHOJNUHWI, 4H-XUHONM3UHIII, XUHOKCAJIMHUJ, XUHYKIUIWHHIIL,
TETPA30JIUJI, TeTPAruapoPypaHul, TeTPAruAPOU3OX HHOJIMHUI, TeTParuapOXUHOIUHII, 6H-
1,2,5-tnagunasunun, 1,2 3-tmaguazonun, 1,2 4-tmaguazonun, 1,2,5-tnammazommn, 1,3,4-
TUAIUA30JIUJI, TUAHTPEHWJI, THA30JUJI, THUEHWI, THA3OJOMUPUANHII, TUEHOTHA3OJIMII,
TUEHOOKCA30JIWJI, TUEHOUMHIA30JWI, TuodeHws, TpuasuHwi, 1,2 3-tpuazommn, 1,2,4-
Tpuazonun, 1,2,5-rpuazonun, 1,3,4-Tpuazonui U KCAHTEHUIL.

ITpumeps! 5-10-ueHHOTO reTepoapuiia BKIIOYAOT, HO 0€3 OrpaHHYeHMs], MTUPUITHUIL,
dbypaHWI, TUEHWI, NUPA3OJIWI, HUMUOA30JIWJ, WMUOA3OMHIUHWI, WHAOJMI, TETPA3OJIHII,
WU30KCA30JIMI, OKCA30JIWJI, OKCAJAMA30JIMI, OKCA3OJUIWHUJ, THATUAZUHWI, THATIAA3ONHII,
TUA30JIWJI, TPHUA3UHII, TPHUA30JWwI, OeHsumupasonun, |H-unmasomwn, OeH30(hypaHW,

Oenzorrodypanwi, OeH3TeTpa3oNuiI, OEH30TPUA30IUI, OEH3U30KCA30MII, OSH30KCA3OJIHII,

OKCHH/IOJIHIL, OEH30KCa30IMHII, OeH3THA30JINII, OEH3M30THA3OJIHIL, M3aTUHOWII,
HU30XHWHOJINHUII, OKTaFI/II[pOI/IS OXHWHOJINHUIL, HSOKC%OJIOHI/IPI/II[I/IHI/IJ'I, XWHAa30JIMHHNII,
XUHOJIMHUIIL, I/ISOTI/IaSOJ'IOHI/IppI/II[I/IHI/IJ'I, TI/IaSOJIOHI/IpI/II[I/IHI/IJ'I, OKcaSOJ'IOHI/IpI/II[I/IHI/IJ'I,

UMUJA30JONMPUINHNAN U NuUpasononupuanHwil. lIpumepsl 5-6-uji€eHHBIX TIe€TEPOLMKIIOB
BKJIFOYAIOT, HO 0€3 OrpaHWYeHUs, MUPUAMHWIL, (ypaHWi, TUEHWI, MUPPOJIHJI, MHPA30JIHIL,
MUPA3sUHWI, HMHMIA30JWJ, HUMUJA30JIUAVHWI, WHAOJIWI, TETPa3OJWil, HN30KCa30JINI,

OKCa30JInJI, OKCagua3OJInJI, OKCA30JHUAUHWUII, TUaAHWA3UHUII, THAAHUA30JIUII, THUA30JINII,
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TPUA3MHUJI U TPUA30JIWI. B HEKOTOPBIX BapHaHTAaX OCYLIECTBIEHHs Ie€TepOapHI BHIOpaH U3
OeH3THa3zoNnIa, TMUIA30JTHPUANHIIIA, TTHPPOJIONUPUINHIIIA, X UHOJIWHWIA U HHAOJHJIA.
Ecnu He yka3aHO MHOe, «KapOOLMKINIIY WM TE€TEPOLUKIIIIL) BKIKYAET OXHO-TPH
TOTIONIHUTENBHBIX ~KOJNbLA, KOHIEHCHPOBAHHBIX C KapOOLMKIMYECKUM KOJBIOM WJIH
reTEPOLMKINIECKUM KOJBIIOM (TaKMM Kak, HampuMep, apuiibHblE, IHKJIOAIKUJIbHBIE,

reTepoapuIbHbIC NJIN HUKIIOTCTECPOAJIKUIIBHBIC KOJ'IbI_Ia), HaIlpumep,

(0]
o r N A
LI £Pr o / J
S Y

\

U MOXXeT ObITb He0Os3aTeIbHO 3aMelleH Yepe3 NOCTYIHbIE aTOMbI yIiIeposa UM a3ota (rae
5T0 mpuMeHumo) 1, 2 wnm 3 rpynmamu, BbIOPaHHBIMM U3 BOIOPOAA, TAJOTEHO,
rajoreHajKuia,  ajKwia, TaJOreHAJKWIa,  AJKOKCH, TaJIOT€HAIKOKCH,  AJIKCHWUJIA,
TpupTOopMeTHIA, TPUHTOPMETOKCH, ANKUHUIA, LUKIOAIKUIAJIKIIA, LUKIOTE€TEPOATKIIA,
LUKJIOTETEPOATKUIANKIIA, apyiia, reTepoapuiia, apuiiaikuia, apuiIoOKCH, apUIOKCUANKUIIA,
ApUJIANIKOKCH, aJIKOKCUKapOOHMJIa, apuiKkapOOHWIA, apuiajKeHWIa, aMUHOKapOOHMIAPHIa,
apUITHO,  apuiICyJbpUHIIA,  apuiIa3o,  reTepoapuialkKuia,  reTepoapuiaiKeHuna,
reTepoapuiIreTepoapiia, reTepoapuiioKCH, THAPOKCH, HHUTPO, LHMAHO, THOJA, AJIKUJITHO,
ApWJITHO,  TeTEPOAPUITHO,  APWITHOAJKHIA,  AJKOKCHAPWITHO,  aJKUJIKapOOHMIA,
apuikapOOHWIA, ANKWIAMUHOKApOOHWNIA, apHJIaMHHOKApOOHMJA,  aJIKOKCUKApOOHWUIIA,
aMUHOKapOOHMJIA,  ANKHJIKAPOOHUJIOKCH,  apHIIKApOOHMIIOKCH,  aJIKHJIKapOOHUJIAMUHO,
apuIIKapOOHUIAMUHO, apUJICYJIb(UHUIA, apUIICYIbPUHIIATIKIIA, apUICYIb(QOHUIAMIUHO |
apuiCysibHOHAMIUHOKAPOOHMIA, W/WITH JTFOOOTO U3 aJNIKHIIBHBIX 3aMECTUTEJICH, U3JI0KEHHBIX B
HACTOSIIIEM TOKYMEHTE.

Korna mo0ble M3 TEPMHUHOB aJKWJI, aJIKEHWI, aJKHHWI, LUKJIOAJIKHII, KapOOLMKIIUI,
TeTePOLIMKIIMI, aPUJI M TeTEPOAPIIT UCTIONB3YIOTCS KaK YaCTh APYTOi TPYIIbl, YHCIO aTOMOB
yriaepoia U YICHOB KOJbLA SIBISETCS TAKUM JK€, KaK ONpeIesieHO B CaMUX TEPMHHAX.
Hampumep, ankoOKCH, TaJlOT€HAJKOKCH, AQJKWIAMHHO, TaJOreHANKWI, THIPOKCUAJKHII,
AMUHOAJIKIJI, TAJIOTCHAIKOKCH, AJIKOKCHAIKOKCH, TaJIOr€HATKUIAMIHO, AJIKOKCHAJIKUIAMUHO,
rajloreHAIKOKCUAIKUIAMUHO, aJIKHITHO W T.I., KaKIbIHA, HE3aBHCUMO COAEPIKUT YHCJIIO

ATOMOB yrji€epoaa, KOTOPOE ABJIAKOTCA TaAKMMHU KE, KaK OMNPEACICHO OJid TCPMHUHA «AJIKHUID?,
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Takoe kKak 1-4 aroma yriepona, 1-6 aromoB yraepoxa, 1-10 aromoB yriepoma u T.n.
AHaJOrH4HO, KOKIABIM  LUKJIOAIKOKCH,  IeTEePOLUKIMIOKCH, LUKJIOAJKUJIAMUHO,
reTepOLUKINIAMUHO, apaJIKUJIaMHUHO, apWJIaMHHO, ApPUJIOKCH, APAJKUIOKCH,
reTepOapuIOKCH, TIeTEePOAPUIANKIWIOKCH M T.II. HE3aBUCUMO COAEPKUT WICHbl KOJIbLA,
KOTOPBIE SIBJISIFOTCSL TAKUMH K€, KakK OINPEeNeNIeHO Uil TEPMHUHOB «LHKJIOAJIKHUID),
«TETePOLMKIINITY, «apUI» U «TeTepoapuil», TaKuX Kak 3-6-uieHHbIM, 4-7-uneHHbld, 6-10-
ysieHHbIH, 5-10-ueHHbIN, S5- UK 6-TU YJICHHBIN U T. .

B coorBeTcTBHM ¢ KOHBEHLMEW, WCIOIB3yeMOH B JaHHOW O0NacTH, CBSI3b,

YKa3bIBAKOIAsl Ha JKUPHYK JIMHUIO, TaKylk Kak \/ , UCHOJb3yeMasi B CTPYKTYPHBIX
dopMynax B HACTOSIIEM JOKYMEHTe, H300pa)kaeT CBsi3b, KOTOpas SBISIETCS TOUKOH
NPUCOEIUHEHNS (PparMeHTa UM 3aMECTUTENISI K CTPYKTYpPE spa WM OCHOBHOM LIETIH.

B coorBercTBUM C KOHBEHIMEH, UCIIONB3YyEeMOH B JAHHOH OONAcTH, BOJNHHUCTAs WIIH

7
W30THYTasi CBsI3b B CTPYKTypHOH (opmyne, Takas kak X'~ Y' | wucnoms3yercs s
0003HaUeHMsI CTEPEOreHHOrO LIEHTPa aToMa yIiepoaa, K KOTOpoMy npucoenuHeHsl X, Y H
Z’, n mpeAHa3HaueHa Ul MpeAcTaBiieHus 000MX 3HAHTHOMepOB B ofHOH ¢urype. To ectsb
CTpyKTypHasi (¢opMyja ¢ TaKOW KaK BOJHHUCTOW CBs3bK0 OOO3HA4YaeT KaKIbli U3
Z z

SHAaHTHOMEPOB B OTAENBHOCTH, Takux kak X'~ Y wmu X'~ Y' a Taxke UX paneMH4IecKyro
cMmech. Korna BotHOOOpasHast MM U30THYTAs CBSI3b MPHCOEIUHEHA K (parMeHTy ¢ ABOMHOMN
cBsa3bt0 (Takoit kak C=C wmmu C=N), oHa BKIOUaer yuc- wiu mpauwc- (wma L- wu Z-)
reoMeTpUYeCcKre N30Mepbl UIIU UX CMECh.

B Hacrosimem NOKYMEHTE ClieyeT MOHHMATbh, YTO €CIH KapOOLMKIMYECKUH HIIH
reTePOLMKINIECKUN (PPAarMEHT CBSI3aH WJIM MHBIM 00pPa30M MPUCOECAMHEH K 0003HAYEHHOMY
cyOcTpary dYepe3 pasiUuYHbIE aTOMbl KOJbla 0Oe3 O0O3HAYeHHs KOHKPETHOH TOYKH
NPUCOCTUHEHHS, TO MPEATONATAOTCS BCE BO3MOXKHBIE TOUKH, OyAb TO Uepe3 aToM yriepona
WJIW, HAIpUMep, TPEXBAJICHTHBIN aTOM a30Ta. Hampumep, TEpMUH «TUPUAWI» O3HA4aer 2-, 3-
WK 4-MUPUANIL, TEPMUH «TUEHWID» O3HA4aeT 2- WK 3-TUEHWI U T.A.

Ecnn nokasaHo, 4TO CBSI3b C 3aMECTUTEJIEM IE€PECEKAEeT CBsI3b, COCAUHSIOLIYIO J1Ba
aToMa B KOJIbLE, TO TAKOH 3aMECTHTEb MOXET OBbITh CBsI3aH C JIFOOBIM aTOMOM B KOJIBIIE.
Ecnu 3amectuTens ykazan 6e3 yka3aHHs aTOMa, ITOCPEICTBOM KOTOPOTO TaKOW 3aMECTHTENb
CBSI3bIBACTCS] C OCTAJbHOW YaCThIO COEAMHEHHS JaHHOW (POPMYJBL, TO TAKOH 3aMECTUTEJNb

MOXKET OBITb CBSI3aH NnoCpeaACTBOM ar000ro aroma B JaHHOM 3aMECTUTCIIC. KOM6I/IHaLII/II/I
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3aMeCTUTENel W/MIM TEePEeMEHHBIX SBJSIFOTCS JOMYCTUMBIMH, TOJBKO €CIIH  TaKue
KOMOWHAIIMH PUBOIAT K IMOJIYUYEHUIO CTAOMIIBHBIX COSIUHEHNH.

Crermanuct B naHHOW 0o0nacTH MOWMET, YTO 3aMECTHTENHM U Apyrue (parMeHTs!
COEAMHEHUI IO HACTOSIEMY H300pPETEeHUIO IOJDKHBI OBITh BBIOPAHbBI Ui TOTO, YTOOBI
o0ecrevnTh COeNUHEHNE, KOTOPOe SIBJIIETCS AOCTATOYHO CTAOMJIBHBIM, YTOOBI 00€CIeqnTh
(bapMaLeBTHYECKH TOJIE3HOE COETUHEHNE, KOTOPOE MOXET OBbITh COCTABJIEHO B MPHEMIIEMO
cTabuibHyIO (papManeBTUIecKyto KoMmo3unio. CoequHEHHs 110 HACTOSIIeMY H300PETEHHIO,
KOTOpbIe 00J1aat0T TaKOW CTAOMIIBHOCTBIO, PACCMATPUBAIOTCS KaK MOANAAI0IIHE IO 00BeM
HACTOSIIIETO M300peTeHMSI.

TepMHUH «IIPOTHBOMOHY» UCTIONB3YETCS ISl OTOOPAKEHHs OTPULIATENIBHO 3aPsIKEHHBIX
BEIECTB, TAKUX KakK XJOpUA, OpoMHI, THAPOKCHX, auerar u cyibdar. TepmMuH «uoH
MeTaJla» OTHOCUTCS K MOHAM ILIEJIOYHBIX METAJUIOB, TAKUX KaK HaTPHUi, KaJUi WM JIUTHH, U
MOHAM IIEJIOYHO3EMENbHBIX METAJUIOB, TAaKMX KaK MarHUi W KajbLUi, a Takke LUHK U
AJIFOMUHU.

Kax yka3aHo B HacTosIEM NOKYMEHTE, TEPMUH «3aMELICHHBII» O3HA4aeT, YTO IO
MeHblIEl Mepe OAMH aTroM BOAoOpoAa (NPUCOENUHEHHBII K aToMy YyIJepoja WIu
reTepoaroMy) 3aMEHEH HEeBOJOPOAHON TIpYyNNoOH, @pU YCIOBHH, YTO COXPAHIETCS
HOpPMaJIbHasi BAJIGHTHOCTb M YTO 3TO 3aMEILIEHHE B Pe3yJibTaTe MPUBOAUT K OOpa30BAHUIO
crabunbHOro coennuenusi. Korma 3amecturens npencrasisier codoii okco (m.e. = O), Torga
Ha aroMe 3amemarTcss 2 aroma Bopopoaa. OKCO-3aMeCTHTENH He TNPUCYTCTBYIOT B
apomatuueckux (pparmenrtax. Korma ykaszaHo, 4YTO KoibLeBasi cuctema (Hanpumep,
KapOOLMKIINYECKas WM TeTEePOLMKIINYECKas) SIBISIETCS 3aMEIIeHHOW KapOOHHIbHON
IPYIINON MJIK JBOWHOM CBSI3bIO, MPEIOJaraeTcs, 4To KapOOHWIIbHAS TPyTIa WM IBOWHAS
CBSI3b SIBJIIETCSl YaCTbIO (M.e. B Tpeneiax) 3Toro Kombua. KonblieBble NBOIHHBIE CBS3H B
KOHTEKCTE HACTOSIIIEro JOKYMEHTa IMPEACTABISIOT COOOW JBOWMHBIE CBS3H, KOTOPBIE
00pa3yroTCsl MEXIy ABYMSI COCEIHUMH aTOMaMH KoybLieBO# rpymmsl (nanpumep, C=C, C=N
wi N=N). TepMHH «3aMeIIeHHBII» [0 OTHOIICHUIO K aJIKIITY, LIUKJIOATKIITY, FeTEPOATKIITY,
LUKJIOT€TEPOANIKIIY, AalKUJICHY, apuily, apWiIaJKWIy, TeTepOoapuiy, TIeTepOapHIIaIKIIIY,
KapOOLMKIMIIY H  TeTePOLMKIIIIY  O3HA4aeT AaJKWI, LUKIOAJKHI, TeTepOaJIKuUIL,
LUKJIOT€TEPOANIKUAJ,  AJKWIEH, Aapwl, AapWIAJKWI, TeTepoapwi, TIeTepOapUIIaIKuL,
KapOOLMKIIMII M T€TEPOLMKIIAI, COOTBETCTBEHHO, B KOTOPBIX OJUH WJIM HECKOJIBKO aTOMOB
BOJIOpPOZa, KOTOpBIE TNPHCOEAMHEHBbI JIMOO K YIJIepoay, JHOO K TreTepoaToMy, KayKIbli,
HE3aBUCHMO 3aMELIeHbl OTHUM WJIM HECKOJIBKUMU HEBOAOPOIHBIMHI 3aMECTUTEISIMH.

B cnywasix, rae mpuCYyTCTBYIOT aTOMBI a30Ta (Hanpumep, aMUHbBI) B COSIUHEHHUSX 10

HACTOSIEMY H300PETEHHIO, OHM MOTYT OBbITh MpeBpameHbl B N-OKCHIbI 00paboTKOH
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OKHCISIOIIUM  BemnecTBoM (nanpumep, mCPBA w/wnmm mnepokcupamu BOAOPOAA) st
NOJIy4eHUS] JPYTUX COEOUHEHWH 10 HacTosmeMy u3oOpereHuro. Takum oOpasom,
paccMaTpUBAIOTCS YKAa3aHHBIE U 3asBJICHHBIE ATOMBI a30Ta, OXBATBHIBAIOLINE KAK YKA3aHHBIN
a30T, Tak u ero npoussoanoe N-okcun (N—O).

Korpa nrobast mepemeHHast BecTpedaercs: 6ojee OQHOTrO pasza B JFOOOH COCTaBIISIOLICH
wii (opMysie COCOMHEHUs, €€ OIpelNesieHHe B KaKAOM Cilydyae HE 3aBUCHT OT €€
OTIpeNeNIeHNs] B KaXKAOM ApPyroMm ciydae. Takum oOpa3oM, Harpumep, €CIIM TIpyIa, Kak
nokaszaHo, 3amemena O, 1, 2 wim 3 R rpynnmamu, TO ykas3aHHas rpynma MOXeT OBITb
He3aMeLIeHHO, koraa oHa 3amerneHa 0 R rpynmnoii, unu mosxer ObITh 3ameleHa R rpynmamu
YHCIIOM /10 TPEX, M B KAXKJIOM ciydae R HezaBucuMo BbIOpaH U3 onpeaeneHus as R.

Kpome Toro, xomMOMHanMM 3amecTuTeNel W/WIM MEePEMEHHBIX IONMYCTUMBI, TOJBKO
€CIIM TaKre KOMOMHALMH IPUBOST K 0OOPa30BaHUIO CTAOMIIBHBIX COEIUHEHUII.

Hcnonb3yemblil B HACTOSIIEM AOKYMEHTE TEPMUH «TayTOMEpP» OTHOCUTCS K JIFOOOMY
U3 ABYX WM Ooyiee M30MEpPOB COCAMHEHMs, KOTOpPbIE CYIIECTBYIOT BMECTE B PABHOBECHUU U
JIETKO B3aMMO3aMEHSIIOTCS TIOCPEACTBOM MHUIpALMM aTOMa WM TPYNNbl B Ipeaenax
MoJieKyJibl. Hampumep, crnenuanuct B JaHHOW 0OJacTH JIErKO moiMet, uto 1,2,3-Tpuason

CYLIECTBYET B JIByX TAyTOMEPHBIX (OPMaX, KaK ONPEENIEHO BbIIIE:
N, =N,
| °N E NH
N

1H-1,2,3-tpnazon  2H-1,2,3-Tpuazon

Takum 0Opa3oMm, MaHHOE PACKPBITHE MPETHA3HAYEHO JJII OXBAaTa BCEX BO3MOKHBIX
TayTOMEPOB, AaKe KOTJa CTPYKTypa OTPaskaeT TOJbKO OUH U3 HHX.

®paza «papMaLeBTUYECKH MPUEMIIEMBIHY» HUCIOIb3YEeTCs B HACTOSIIEM JOKYMEHTE
i OOO3HAYEHUS] TAKUX COEAMHEHWH, MaTepHajioB, KOMIIO3MLMWN W/WIN JIEKapCTBEHHBIX
¢dbopM, KOTOpbIE B paMKax OOOCHOBAHHOTO MEIULIMHCKOTO 3aKJFOUEHUS MPUEMIIEMBbI JJIs
HUCITOJIB30BAHUA B KOHTAKTE C TKAHAMHU YEJIOBEKA U JKUBOTHBIX 663 qpesMepHoix'I TOKCHUYHOCTH,
pa3dpakeHus, aJUIeprHuecKOd peakuu WM Apyrod mnpoOJieMbl WM  OCJIOKHEHUS,
COMU3MEPHUMOTO C Pa3yMHBIM COOTHOLIEHHEM TOJIb3a/PUCK.

CoenuHeHHs MO HACTOAIIEMY H300PETEHHIO MOTYT IMPHCYTCTBOBATh B BHIE COJIEH,
KOTOPBIC TAKKE BXOOAT B O6”beM HACTOALICIro 1/1306pe'reH1/151. (I)apMaL[eBTI/ILIeCKI/I MPUEMIIEMBIC
COJIN ABJAKOTCA NPCANOUYTUTCIbHBIMU. HCHOHBSyeMbIﬁ B HACTOAIIEM MOOKYMCHTE TEPMHUH
((q)apMaL[eBTI/ILIeCKI/I MMPUEMJIEMbIC coJin» OTHOCUTCA K NMPOU3BOAHBIM PaCKpPbIThIX
COEAMHEHUH, TIe UCXOHOE COeNUHEHHEe MOAN(DULIUPYIOT MyTeM MOJMYYeHHST UX KHUCIBIX HIIH
OCHOBHBIX coJjiel. PapMareBTHYECKH IMpPHUEMIIEMbIE COJIM 10 HACTOSALIEMY H300PETEHUIO

MOTyT OBITb CUHTE3UPOBAHBI U3 UCXOAHOI0 COCAUMHEHUA, KOTOPOEC COACPNKUT OCHOBHYHO WA
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KUCJIOTHYIO TPYIITy, C TIOMOLIbIO OOLICTIPHHATHIX XHUMHUYECKHX MeToauk. Kak mpaswmio,
TAKHe COJIM MOTYT OBITh IMOJIYYEHbI MyTEM PEaKIH CBOOOMHBIX KHUCJIOTHBIX MM OCHOBHBIX
bopM BTHX COEIUHEHWH CO CTEXHOMETPUYECKHM KOJHYECTBOM COOTBETCTBYIOINETO
OCHOBAHUS WJIM KUCJIOTHI B BOJIE€ WJIM B OPTAHUYECKOM PACTBOPHUTENE, UM UX CMECH, OOBIYHO
NPEANOYTUTENIbHON SIBIISIETCS HEBOJAHAS Cpeda, Takas Kak MpocToil 3¢dwup, 3Tuianerar,
5TaHOJ, W3O0NPONAHON WM AUueTOHUTPHI. IlepedeHb MOAXOMAIIMX COJEH COAEPKUTCSA B
Remington’s Pharmaceutical Sciences, 18th Edition, Mack Publishing Company, Easton, PA
(1990), packpbITHE KOTOPBIX BKJIFOYEHO B HACTOSIIUIN JTOKYMEHT ITOCPEICTBOM CCBITIKH.

Ecnu coenuHeHus mo HacTosineMy H300pETEHHIO MMEIOT, HalpuMep, IO MeHbLIEH
Mepe, OMH OCHOBHBIH IIEHTP, TO OHH MOTYT 0Opa3oBBIBATb KUCJIOTHO-3AIUTHUBHBIE COJIH.
Onn o0O0pa3yroTcsi, Hampumep, C CHJIBHBIMU HEOPTaHMYECKHMMM KHCJIOTaMH, TAaKMMU Kak
MHHEpaJbHbIE KHUCIIOTB, HAmpuUMep, CepHas KHUCIOTa, (ochopHAs KUCIOTA  HIIH
raJlOreHBOIOPOIHAsL KHCJIOTA, C OPraHMYeCKUMH KapOOHOBBIMH KHCJIOTaMH, TAaKUMH Kak
aJIKaHKapOOHOBBIE KHCIIOTBI, copepxamue 1-4 aroma yriepona, HampuMep, YKCYCHas
KHCJIOTA, KOTOPBIE SIBISIFOTCS HE3aMELIEHHbIMU WJIM 3aMELEHHBbIMU, HallpUMep, rajJOreHoM,
KaK XJIOPYKCYCHasl KHCJIOTa, TaKM€ KaK HACHIIEHHbIC MM HEHACBIIIEHHbIE NUKAPOOHOBBIE
KUCJIOTBI, HATIPHIMED, IIaBeseBasi, MaJOHOBAsI, SHTaApHAasl, MAJIEMHOBast, (ymapoBasi, (ranesast
wii TepedTaneBas KHCIOTa, TaKWe KaK TUIPOKCUKAPOOHOBBIE KHUCIOTBI, HAIPUMED,
acKOpOMHOBAsI, TJIMKOJIEBAs, MOJIOYHAsI, SI0JIOUHAs, BUHHAS WJIM JIMMOHHAsI KHCJIOTA, TAKUe
KaK aMMHOKHCJIOTHI (HAIIPUMEp, acTapariHOBas WM TJyTAMUHOBAsI KUCJIOTA WK JIM3UH WJIH
aprUHUH), WK OeH30WHas KHUCJIOTa WIM C OPTaHHYECKUMH CYJIb(OHOBBIMH KHUCIOTAMH,
takuMu Kak (C1-Cq)anmkui, wim apuiCyJb(OHOBBIMU KHCJIOTaMH, KOTOPBIE SIBJISIFOTCSI
He3aMeIIeHHbIMU I 3aMEIleHHbIMH, HalpuMep, IajJoreHOM, HamnpuMep, MeTWI- WU II-
TONYOJICYIbOHOBAsT KUCJIOTAa. Takxe, TpH JKEJIaHUH, MOTYyT ObITb 0Opa30BaHBI
COOTBETCTBYIOLIHE KHUCJIOTHO-aJJANTHBHbIE couy, HUMEIOLIHe JOTIOJTHUTENBHO
NPUCYTCTBYIOLINA OCHOBHBIN HeHTp. COEAMHEHUS N0 HACTOALIEMY H300PETEHHUI0, NUMEFOIINe
no MeHbIIeH Mepe OnaHy KucioTHyi rpynny (Hampumep, COOH), wmoryt Takke
00pa3oBbIBATh COJHM C OCHOBAaHUSMH. llOAXONAIIMMHU CONSIMH C OCHOBAHHSIMH SIBJISTFOTCH,
HarpuMep, COJIM METAJJIOB, TAKUE KaK COJM ILEJIOYHBIX WM LIeJOYHO3EMENIbHBIX METAIJIOB,
HanpuMep, COJM HAaTpus, Kajlus WIM MarHus, WIH COJM C aMMOHHEM HWJIM OPraHU4eCKUM
aMHHOM, TakHe Kak MOPQOIHH, THOMOP(OIHNH, MUNEPUINH, MUPPOIUINH, MOHO-, TU- WJIH
TPU-HU3LINM AJKHJIAMHHOM, HalpUMep, STUJ, TPET-OyTHII, AUSTHI, TUU3OMPOIINI, TPUITHIL,
TpUOYTHJI WM JUMETWINPONUIAMUH, WM MOHO-, IU-WJIH TPUTHAPOKCH HU3LINM
ANKWJIAMHHOM, HalpuMep, MOHO-, JHM- WJIU TpHudTaHoJamMuH. Kpome Toro, moryt ObITh

o0pa3oBaHbl COOTBETCTBYIOILIME BHYTPEHHUE COJH. Takke, BKIFOYEHBI COJIM, KOTOPBIE HE
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NPUTOAHBI 111 (PapMaleBTUYEeCKUX MPUMEHEHHUH, HO KOTOpPble MOTYT OBITh MCIOJb30BaHbI,
HaTpuMep, U BBIOENEHHUs WIM OYHCTKH CBOOOAHBIX coenmHeHui ¢opmynsl (I) wmm mx
(papMaLeBTHYECKH MTPUEMJIEMbIX COJIE.

IIpennoururenvHbie conmu coenuHenuit Gopmyisl (I), KoTOpbIe comep:kaT OCHOBHYIO
IPyIIy, BKJIIOUYAIOT MOHOTHAPOXJIOPUA, TUAPOCYIb(dAT, MeTaHCynbpOHAT, docdaT, HUTpAT
WK aLeTar.

[IpennoururenvHbie conu coenuneHuii Gpopmyssl (1), KOTOpbIe comepKaT KUCIOTHYIO
IPyIIy, BKJIIOYAIOT COJIM HATPUsl, KaJusl U MarHus, U (papMaLeBTHYECKH MPHEMIIEMbIE
OpPraHUYeCKHe aMUHBL.

Kpome toro, coenunenust popmynsl (I) Moryt Haxonutbcst B popMax MpoOJIEKapCTB.
JIroboe coenmHenue, koropoe Oyaer mpeodpa3oBaHO in Vivo ¢ TOMy4YeHUEM OHOJIOTUYECKU
aKTUBHOrO areHta (T.e. coenuHeHue (opmynel I), mpencrasisier coOoil MpOIEKapcTBO B
npenenax odbeMa M CYIIHOCTH u300pereHus. PasmuuHble (OpPMBI MPOJNEKAPCTB XOPOLIO
U3BECTHBI B JAaHHOW oOsactu. /|1 mpUMepOB TaKUX MPOU3BOAHBIX MPOJIEKAPCTB 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, pp. 113-191, Krosgaard-Larsen, P. et al., eds., Harwood
Academic Publishers (1991);

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

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

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

CoenuHeHHsl MO HACTOSALIEMY H300pPETEHHIO, CoAepKaliue KapOOKCHIPYIIy, MOTYT
00pa3oBbIBATh (PU3HONOTHYECKH THAPOJIH3YEMbIe CIOKHbIE 3QHPBI, KOTOPbIE HUCITOIB3YIOTCSI
B KayeCcTBe IMPOJIEKAPCTB, T.€. «MPOJEKAPCTBEHHbIE CJOKHBIE 3(upby, Oyayuu
TUAPOJM3YEMbIMU B OpPraHu3Me ¢ 00pa3oBaHUEM COEAMHEHHH MO HACTOSIIEMY H300pETeHUIO
per se. Ilpumepsl (HU3NOJOTMYECKU THAPOJIU3YEMBIX CIOXKHBIX 3(QHUPOB COEIMHEHHH IO
Hacrosimemy — w3oOperenuto  BKIOUArOT  (Ci-Ce)amkun,  (Ci1-Ce)ankunbensun, — 4-
MeTokcuOeH3w, uHAaHwi, ¢rammi, MeTokcumers,  Ci.s-aakaHOUIOKCH-C.6-aJTKUIT
(Hanpumep, aUETOKCHMETHJI, MHBAJOMJIOKCUMETHN wWin nponuoHmiokcumerun), (Ci-
Co)ankokcukapoormnokcu-(C1-Ce)ankun  (Hanpumep, MeTOKCHUKAPOOHWJIOKCUMETHIT — WJIH
STOKCUKAPOOHHUIOKCUMETHII, [JIULMJIOKCUMETH, (DEeHHITIHUMIOKCUMETI,  (5-MeTu-2-
OKCO-1,3-THOKCONEH-4-UT)METHJI) H  JPYrHe XOpOILIO H3BECTHbIE  (HH3HOJOTHYECKH
TUAPOJIM3YeMble CIIOKHBIE 3(QUpPBI, MPUMEHsSEMble, HANpUMep, B OONACTSX, CBS3aHHBIX C

neHuIInHOM 1 1edanocnopurHoM. Takue clokHble 3(QUpbl MOTYT OBITH TMOJNYYEHBI C
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MOMOIIBIO OOLIETIPUHATBIX METOAMK, M3BECTHBIX B HaHHOW obOmact. «CioxkHble 3(UpbI
NPOJIEKAPCTB» MOTYT OBITH IONY4YEHBI NMyTEM peakuuu (pparmMeHTa KapOOHOBOH KHCIOTHI
COEAMHEHUI 1O HACTOSIIEMY H300PETEHHIO C AQJKHWIBHBIM HIIM APHWJIBHBIM CIHPTOM,
raJJOr€HUIOM UJIH CYJIb(OHATOM, HCIIONB3YsI METOAUKH, U3BECTHBIE CIEIIHATIICTAM B TAHHON
obnactu. Takme cnoxHble 3QuUpEl MOryT OBITH TMOJNY4YEHBI OOIIENPUHSATBIMH METOIAMH,
M3BECTHBIMH B JAHHOH 00JacTH.

ITonyueHne mnpoJeKapcTB XOPOIIO M3BECTHO B JAaHHOW OONAaCTH M OIHMCAHO,
Hanpumep, 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 FEnzymology, VCHA and Wiley-VCH,
Zurich, Switzerland (2003); Wermuth, C.G., ed., The Practice of Medicinal Chemistry,
Academic Press, San Diego, CA (1999); Rautio, J. et al., Nature Review Drug Discovery, 17,
559-587, (2018).

Hacrosimee nzoOpereHne nmpeaHa3HAueHO AUl BKIIIOUEHMS BCEX M30TOIOB aTOMOB,
BCTPEUAIOIIUXCS] B COSUHEHMSIX 110 HACTOALIEMY M300peTeHH0. M30TOombl BKIIFOYAIOT TaKue
aTOMBI, KOTOpble UMEIOT OJIMHAKOBbII aTOMHBIN HOMEp, HO pa3JIn4yHble MAacCOBble uucia. B
KayecTBe o0Iero npumMepa U 06e3 orpaHHYEHHI M30TOIMBI BOJOPOJA BKIFOYAKOT ASHTEpPHN U
TpuTui. Aapo nedTepus COAEPKUT OAUH NMPOTOH M OAWH HEUTPOH, U Macca siapa paBHA
YIABOEGHHON Macce OObIMHOro Bomopoma. /JleWTepuit MOkeT OBITh MPEACTABIEH TaKUMU
cumBosiamu, kak «’H» umu «D». TepMuH «eliTepMpOBaHHbIN» B HACTOSIIEM JOKYyMEHTE,
caM 1o ce0e WIM UCTIONb3YyEeMbIH Isi MOTU(UKAIINH COSAMHEHHS WIH TPYIIIbI, OTHOCUTCS K
3aMELICHUI0 OJHOrO WM HECKOJbKHUX aTOMOB BOJIOpONA, KOTOpPbIE TNPUCOEAMHEHBI K
atoMy(aM) yriepoma, aTtoMoMm jeiitepusi. Msorombl yrmepoma skmowaror ~C u MC.

CoenuHennss 1O W300PETEHUIO, MEYEHHBIE H30TONAMH, OOBIMHO MOTYT OBITh
MOJIy4€HbI OOIICTIPHHATBIMU CIIOCOOAMHU, M3BECTHBIMU CIHEIMATNCTAM B JaHHOW OO0JacTH,
WA CrIOco0aMH, aHAJIOTHYHBIMU OIMCAHHBIM B HACTOSIIEM JOKYMEHTE, C HCIIOJIb30BAHHEM
COOTBETCTBYIOLIIETO MEYEHHOTO H30TONAMH peareHTa BMECTO HEMEYEHOTO pEeareHra,
UCTIONB3YEMOIO B TPOTHBHOM ciydae. Takue COCOUHEHHS HMET MHOMKECTBO
NOTEHIMAJBHBIX O0JacTell NMPUMEHEHUs], Hanpumep, B BHIE CTAHOAPTOB M PEAreHTOB B
OTIPENeIeHNH CIIOCOOHOCTH MOTEHIMATIBHOTO (hapMaLleBTHUECKOTO COSIUHEHHS CBSI3bIBATHCS
¢ OenKaMHU-MHUIIEHSIMH WIN PELEeNTOPaMH, WIIH JJIST UCCIIEOBAHMS CIIOCOOHOCTH COSUHEHNH
10 HACTOALIEMY U300PETEHHIO CBSA3BIBATHCS C OMOJIOTHYECKUMH PELENTOpaMu in Vivo WiH in
Vitro.

TepmuH «cTaOMIBPHOE COENUHEHNE» U «CTAOMIIbHAS CTPYKTYPa» MPeIHA3HAYEHBI IS

YKa3aHuAaA COCAUHCHUS, KOTOPOE€ AOCTATOYHO YCTOﬁqHBO, YTOOBI BBIACPKATE OYUCTKY A0
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IIPUEMJIEMON CTENEeHM YUCTOThl U3 PEAKLMOHHONH CMeCH U TEXHOJIOTHIO COCTABIIEHUS B
3¢ (eKTUBHOE TepaneBTHUECKOE BeUecTBO. I[IpenmouTuTensHo, 4YTOOBI COENUHEHHs I10
HacrosimeMy nzooperenuro He coneprxanu N-rajores, S(O):H nimm S(O)H rpymmy.

TepmuH «compBaT» O3HaYaeT (PU3UIECKYIO ACCOLMALIUIO COSNUHEHHS 110 HACTOALIEMY
n300peTeHnIo ¢ OgHON M OoJjiee MOJIEKYJIaMH PAaCTBOPUTEJIS], JIMOO OPraHHYECKOTro, JIHOO
HEOpraHu4yeckoro. Jrta (Qu3MUecKas accouuanus IpeaycMaTpuBaer  oOpa3oBaHue
BOJIOPOJHOMN CBs3H. B HEKOTOPBIX Cily4yasix CONBbBAT MOKET ObITh BBIAEIEH, HAIPUMEp, KOTrza
onqHa wiu Oojee MOJEKYJ PpAcTBOPHUTENS BKIIOUEHBl B KPUCTAJUIMYECKYIO PELIETKY
KPUCTAJUIMYECKOrO TBEPAOro BelecTsa. MOJEKyJIbl pPacTBOPUTENsS B COJBBATE MOTYT
HAXOIUTBbCSI B PETyJSIPHOM PACIOJNIOKEHHUH W/WJIM  HEYNOPSA0UEHHOM PACHOJIOXKEHHH.
Monekysbl pacTBOPUTENsT B COJIbBATE MOIYT HAXOAUTBCS B PEryJIPHOM PACIONOXKEHUU
W/WNMM  HEeynmopsiioueHHOM  pacrnosnokeHuu.  CompBaT  MOXET — BKJIIOYaThb WM
CTEXUOMETPUUYECKOE, WM HECTEXUOMETPUYECKOE KOJUYECTBO MOJIEKYJl PaCTBOPUTEI.
TepMuH «coJbBaT» OXBATHIBAET KaK JKUAKYIO a3y, Tak W TMOAJAIOIINECS OTAEJICHUIO
conbBaThl. IIpuMepsl COJBBATOB BKJIOYAIOT, HO 0€3 OrpaHWYEHUs], TUAPATBI, 3TAHOJIATHI,
METaHOJIAThl U u3onpomnanonatsel. CrocoOsl compBaTalMy, KaK IMPABUJIO, U3BECTHBI B TaHHOM
obnactu.

Cokpauienus

Hcnonp3yemble B HACTOSIILEM JOKYMEHTE COKPALLECHMs ONPENENSIOTCA CIAEAYHOLINM
obOpazom: «1x» OZHOKPATHO, «2X» ABAKABI, «3x» Tprkabl, «°Cy» mia rpagycos Llembcus,
«OKB.» IJIs1 5KBHUBAJIEeHTa WJIM 3KBHUBAJIEHTOB, «I» A IpaMma HJIH TPAMMOB, «MI» JJIs
MIJLTUTPaMMa UM MUJUTUTPAMMOB, «J1» ISl JIUTPA WU JIUTPOB, «MJD» JJIsI MUJUTAJIUTPA UIH
MUJUTHIMTPOB, «MKJD» AJII MUKPOJIUTPA WU MHUKPOJIUTPOB, «N» Ui HOpMalbHOCTH, «M»
IUIs1 MOJIIPHOCTH, «MMOJIbY IJIs1 MUJUIUMOJIS WM MUJUIUMOJIEH, «MUH» IUJIi MUHYTBI WU
MHUHYT, «4» IJIsl 4aca WJIM 4acoB, «KT» AN KOMHaTHOHN TemnepatTypbl, «RT» nnst Bpemenu
ynepxxuBanusi, «RBF» st kpyrinomgoHHOH KonObL, «atM» U1t atMochepsl, «psi» st GyHTOB
Ha KBaJpaTHbII MIOMM, «KOHIL» IJs KOHLeHTpupoBaHHOH, «RCM» nans MeraTe3ucHoi
LMKJIM3alMY, «HACBII[.» MJIM  «HACBLIIIEHHBIN» i1 HacblmeHHbIH, «SFC» gas
CBEPXKPUTHYECKOH JKUAKOCTHON xpomarorpadum, «MW» 11t MOJEKYJSIPHON Macchl, «mp»
IUT TOYKH TUTABJICHUS, «ee» UI SHAHTHOMEpPHOro u30bITKa, «MS» mmm «Mass Specy mns
Mmacc-criekrpomerpun, «ESI» nist monmszaumu snexrpopacneuieHueMm, «HR» ansg Bbicokoro
paspewenusi, KHRMS» nna macc-ciekTpoMeTpuH ¢ BbICOKMM paspeweHuem, «LCMS» nis
JKUIKOCTHOH xpomartorpaduu ¢ wmacc-cnektpomerpuen, «HPLC» mist  skuakoCTHOMH
xpomatorpadun Beicokoro aasienus, KRP HPLC» nist HPLC ¢ obpamennoii ¢azoii, « TLC»

W «tley 11 TOHKOCHIOHOM Xpomarorpaduu, « AMP» s ssamepHON MarHUTHO-PE30HAHCHON
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cnektpockonuy, «nOe» misi crekTpockonuu sijepHoro sddexra Osepxaysepa, «'H» mns
NPOTOHA, «O» IUIA AENBTHI, «S» A CUHTIIeTa, «d» Uit ayonera, «t» Ui TpUIUieTa, «q» A
KBApTETA, «M» JUIsI MyJIbTUIUIETA, «br» AJs mupokoro, «I'm» ams repi, u «o», «B», «Ry», «Sy,
«E» m «Z» npencraBnsror coboil  crepeoxmumudeckre 0003HAUEHUs, H3BECTHBIC

CHeILHAJINCTaM B JaHHOM obnacTu.

Me METHII

Et STUII

Pr MIPOITHIL

i-Pr HA30IIPOITHIL

Bu Oy T

i-Bu 300y THII

-Bu mpem-0y T

Ph benmn

Bn OeH3mn

Boc unmu BOC mpem-0y TUIIOKCUKAPOOHHIT

Boc,O nu-mpem-OyTunaukapooHaT

AcOH i HOAc YKCYCHast KUCJIOTa

AlCl3 AFOMUHHUH TPUXJIOPU

AIBN a300UC-U300yTUPOHUTPHI

BBr3 Tpubpomun 6opa

BCl; Tpuxyopun 6opa

BEMP 2-mpem-0y THTUMHHO-2-TU3THIIAMUHO- 1,3 -
auMeTmnepruapo-1,3,2-nuazadocdopun

BOII pearent 6eH30Tpuazo- 1 -mIokcuTpuc(AMMETHIAMIHO ) pOChHOHUS

rekcadropdocdar

peaxtus bépmxecca 1-MeTokcH-N-TpUITHIAMMOHHOCYJTb( OHUII-

METaHUMHUAT
CBz kapOoOeH3MITOKCH
DCM unmu CH,Cl, AUXJIOpMETaH
CH3CN umn ACN aLleTOHUTPUI

CDCl; nerTepo-xJopodopm
CHCls xjopodopm

mCPBA wiu m-CPBA Mema-xyiopriepOeH30HHasT KUCIOTa

Cs2C0; kapOoHaT me3ust

Cu(OAc)2 anerat menu(1l)



Cy:NMe
DAST
DBU
DCE
DEA

Pearent Jlecc-Maptuna

DIC unu DIPCDI
DIEA, DIPEA unmm
OCHOBaHue XyHHUra
DMAP

DME

DMF

DMSO

cDNA

Dppp

DuPhos

EDC

EDCI

EDTA
(S,9)-EtDuPhosRh(I)

Et;N unu TEA
EtOAc

Et,O

EtOH

GMF

Grubbs 11

HCI
HATU
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N-nuknorekcuin-N-MeTUIUKIONeKCaHAMUH
TpudTOpUA (AUITHIAMHHO )CEPbI
1,8-nmuazadunukio|5.4.0]yanen-7-eH
1,2-nquxnopsTan

V3 THUIIAMHH
1,1,1-rpuc(anerunokcn)-1,1-nurunpo-1,2-
6ensnonokcon-3-(1H)-on
JTUH30IPONIIIKAPOOTUUMHTT

AUU3O0NPONUIISTUIIAMUH

4-nUMeTUIAMUHOIUPHUINH

1,2-muMeToKCU3TaH

auMeTniIhopMaMun

IMMETHIICYJIb(POKCHT

xomiuieMeHnTapHas JIHK
(R)-(+)-1,2-6uc(nupenundochuno)nponan
(+)-1,2-6uc((28S,55)-2,5-nusTrndocdonano)oeH3o
N-(3-gumerunaMuHONPOniI)-N -3 TUIKapOOTUUMUL
N-(3-gumerunamunonpomnin)-N -3TuinkapboruuMua
TUAPOXJIOPHL

STHJIEHIUAMHHTETPAYKCYCHAsI KHCIIOTa
(+)-1,2-6mc((28S,55)-2,5-nuyTrndochonano)oeH3om-
(1,5-umknookraauen)ponuii(1) TpudTOp™METaH-
cyab(poHaT

TPUITUIIAMUH

STHJIALIETAT

IOMSTHIIOBBIN 3(up

3TaHOI

(UIBTpP U3 CTEKJIOBOJIOKHA
(1,3-6muc(2,4,6-rpumernndeHnn)-2-
UMHIA30JUANHIIAACH ) AuxJiop (peHnamerunen)-
(Tprumknorexcunpochun)pyTeHNH

COJISTHAsI KUCJIOTa
O-(7-azabenzorpuazon-1-mr)-N,N, N’ N'-

TeTpaMeTuy poHuii rekcadropdocdar



HEPES

Hex

HOBt unu HOBT
H>0,

IBX

H>S0O4

peareHt /[»xoHca

K>COs

K>HPO4

KOAc

K3POq4

LAH

LDA

LG

LiOH

MeOH

MgSO4

MsOH unu MSA

NaCl
NaH
NaHCO;s
Na,COs
NaOH
Na,S0s3
NazSO4
NBS
NCS
NH;3;
NH4Cl
NH,OH
NH4"HCO»
NMM
OTf
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4-(2-TUAPOKCHA THIT)TUIIEPAKCHH- | -3TaHCYIB(OHOBAS
KUCJIOTa

reKCaH

1-rugpokcubenszorpuazon

NePEKUCh BOAOPOAA

2-fionoKcHOeH30HHas KUCIIOTa

CepHasi KHCIIoTa

CrOs B BogHOM pacteope H2SO4, 2M pacTtBOp
KapOOHAT KaJvsl

IBYXOCHOBHBIN (pocar kanus (runpodocdar kanms)
areraT KaJus

TPEXOCHOBHBIN (ocdar Kanus
JUTUHATTFOMUHUATHIPULT

JAUU30TIPONIIIAMU] JIUTHS

yXoJsIas rpynmna

TUAPOKCHJT JIUTHS

METaHOJI

cyabdaT MarHus

METHJICYJIb()OHOBASI KUCIIOTA/METaHCYIb()OHOBAs
KHCJIOTA

XJIOPUJ HATPUSI

TUAPU] HATPHUSI

OukapOoHaT HaTpUsi

KapOOHAT HATPHSA

TUAPOKCH]T HATPHS

cynbhuT HaTPUs

cyabdaT HaTpusi

N-OpOMCYKITUHUMHUTT

N-XJIOpCYyKIMHUMUT

aMMHUaK

XJIOPUA aMMOHUS

TUAPOKCHUT aMMOHUS

¢dbopMHuaT aMMOHUS

N-merunmopdonux

Tpuduar nwim TpupTopmMeTaHCyIb(pOHAT
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Pd»(dba)s Tpuc(nubeHsunuaeHaeToH )aumnasiaanii(0)

Pd(OAc): anerat nautaaus(1l)

Pd/C naJUTainid Ha yrJie

Pd(dppf)Cl» [1,1"-6uc(audpennndochuno)dpeppoueH]-
nuxgopnamtaawi (1)

Ph;PCl; TpupenmnpochrHa AUKIOPUA

PG 3allUTHAs TPYIINa

POCI; okcuxJjiopua ¢ocdopa

PPTS NUPUANUHUS P-TOIYOJICYIb(OoHAT

1-PrOH wnu IPA H30MPONaHO

PS MOJIUCTUPOIT

RT wnm rt KOMHAaTHas Temneparypa

SEM-CI1 2~(TPUMETUIICUITHIT )3 TOKCUMETHIIXJIOPU L

Si02 OKCHUJT KPEMHUSI

SnCl xyopun onosa(Il)

TBAF TeTpa-#-0yTUIaAMMOHHS HTOPHUA

TBAI TeTpa-H-O0yTUIIAMMOHUS HOIUA

TFA TpUPTOPYKCYCHAST KUCTIOTA

THF Terparuapodypan

THP TETparugponupaH

TMSCHN TPUMETUJICHITHIIIAA30METaH

TMSCH:N;3 TPUMETUJICUTTUIIMETUNIA3 U]

T3P aHTUAPUI PoNaH-PpocHOHOBOH KHCIOTHI

TRIS TPUC(TUAPOKCHMETHI )JaMIHOMETAH

pTsOH P-TOJNy OJICYTB(OHOBAST KHCIIOTA

IV. buosorus

Jluzodpochonunuabr  SBISAIOTCS ~ OMOAKTUBHBIMH  JIMMIUAHBIMA ~ MEIHATOPAMU
MeMOpaHHOTO TpoucxoknaeHus. Jlmsodochomunuael BKIIOYAOT, HO 0€3 OrpaHHYEHUs,
nusodocharuauyro kucnory (1-aumn-2-rugpokcu-su-riaumnepo-3-pocdar; LPA), chunrosun-
I-pocdar (SIP), muszodpocharunumxomuu (LPC) u chunrosundochopmmxomun (SPC).
JIuzodpochonununabl BIUSIOT HAa OCHOBHBIE KJIETOUHbIE (YHKLIUU, KOTOPHIE BKIIFOYAOT
KJIETOUHYIO mnpoudepannio, auddepeHIupoBKy, BbDKABAEMOCTb, MUTPALIUIO, aAITre3HI,
WHBa3HI0 U MopdoreHes. DTh (PYHKIIMH OKA3bIBAIOT BJIMSHUE HA MHOTHE OHOJIOTUYECKHE
MPOLIECCHI, KOTOPbIE BKJIFOYAOT HEHpPOTeHe3, aHTHOTeHe3, 3aKUBJICHUE PaH, UMMYHHUTET W

OHKOT'CHE3.
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JImzodocharumuas kucnora (LPA) nefictByer uepe3 psig crerududeckux G-0enok-
comnpspkeHHbIX perentopoB (GPCR) ayTokpuHHBIM M mapakpuHHBIM oOpa3oM. CBsi3bIBaHHE
LPA co coumu korHatasiMu GPCR (LPA;, LPA,, LPAs3, LPA4, LPAs, LPAs) aktusupyer
BHYTPUKJIETOYHBIE CUTHAJIbHBIE ITyTH, 00ECIIeUnBasi MHOXKECTBO OMOJIOTHUECKUX OTBETOB.

JIm3opocomumuarel, Takue kak LPA, SBIAIOTCA KOJMUECTBEHHO HE3HAYMTEIBHBIMU
BU/IaMHU JIMITHIOB 10 CPAaBHEHHMIO C MUX OCHOBHBIMHU (OCHONUMUAHBIMH KOHTpPIAPTHEPAMHU
(nanpumep, pocharuaunxonus, pocharugunstanonamud u chunromuenus). LPA wurpaer
ponb  Ouonormueckoit  d¢pdexTopHOM  MONEKyJNIBI W HMMEeT IIMPOKUH  JHana3oH
bu3nonornuecKux NeNcTBUH, TAaKUX Kak, HO O3 OrpaHHWYeHUs, BIUSHHE HAa KpPOBSHOE
JlaBJIeHHe, AaKTUBALIMI0O TPOMOOLIMTOB U COKpALIEHHE TJAaJKUX MBI, W MHOXXECTBO
KJIETOUYHbIX 5((PEKTOB, KOTOpBIE BKJIIOYAIOT KJIETOYHBIH PpOCT, OKPYIJIEHHE KJETOK,
PETPaKLMIO aKCOHOB M OOpa3oBaHUE AKTUHOBBIX CTPECCOBBIX (GHUOPWILI, M KIJIETOYHYIO
murpauo. ¢ dpexrsr LPA nmpenmymecTBeHHO pelenTop-ornocpeaoBaHsbl.

AxtuBanus LPA-peuentopos (LPA1, LPA>, LPA3, LPA4, LPAs, LPA¢) B pesynbrare
nevicteuss LPA 3amyckaer, B CBOIO ouepellb, psiJi HUCXOJSAILINX CUTHAJNBHBIX KackanoB. OHU
BKJIIOYAIOT, HO 0€3 OrpaHHuYeHMs], aKTHBALMIO aKTMBUPYEMOW MHUTOT€HAMH IPOTEHHKHUHA3BI
(MAPK), unrubupoBanue/aktuBanmo ageHuwmminukiassl (AC), akrusanuio (ochomumnassl
C (PLC)/mobumusammro Ca’®, BbICBOOOXKIEHHE apaXHAOHOBOHW KHCJIOTHL, aKTHBALIHMIO
Akt/PKB u axtuBaumo Hebonbinx GTPases, Rho, ROCK, Rac u Ras. Ipyrue mytu, Ha
KOTOpBIE BIUsIET akTUBaLMs perientopa LPA, BKIIOUarOT, HO 0€3 OrpaHu4eHus], IUKJINIeCKUH
aneHosnHMoHO(pochaT (CAMP), Oenok nukia kierouHoro nenenus 42/GTP-cBsi3bIBarOIIMiA
oenok (Cdc42), cepuHOBYIO/TpeOHMHOBYIO TpoTenHKkuHa3y Raf mportoonkorena (c-RAF),
TUPO3WHOBYIO MPOTEMHKHHA3Y MPOTOOHKOTeHa Src (C-SIc), perympyeMyr BHEKJIETOYHBIMU
curHanamu kuHa3y (ERK), kunasy ¢oxanpHol aaresun (FAK), ¢pakTop oOMeHa ryaHHHOBBIX
HykseotunoB (GEF), kunasy rimkorencunTassl 3b (GSK3b), aMmuHOKOHIEBYIO KHMHA3Y C-jun
(JNK), MEK, nerkyto uens II muozuna (MLC II), spepusiit paxrop kB (NF-kB), akruBanmio
peuentopa N-mermin-D-acmaprata (NMDA), ¢ocharuaununosuron-3-kuHazy (PI3K),
nporennknHazy A (PKA), mnporemnkmnazy C (PKC), ras-poxcrBenHnblii cyOctpar 1
6orymuandyeckoro tokcnmHa C3 (RAC1). KoHkperHblii myTh mepenayd CHrHajlla U €ro
KOHEYHAs peajii3alisi 3aBHCAT OT Psifa MEPEMEHHBIX, KOTOpPbIE BKIIFOYAIOT HCIIOIb3YEMbIH
peuenTop, TUM KJIETKH, YPOBEHb JKCIPECCHH pELeNnTopa WM CHTHAIBHOTO Oenka Hu
koHueHtpauuto LPA. Tloutm Bce KIETKM MIIEKONUTAOIINX, TKAHH U  OpPraHbI
KO3KCIIPECCUPYIOT HECKOJbKO MOATUNOB peuentopoB LPA, uyTo ykaspiBaeT Ha TO, UTO
peuenTopsl LPA yuacTBytoT B mepenaue curHaiga coBmectHo. LPA;, LPA; u LPA3 umeror

BBICOKOE CXOJICTBO aMHHOKHCJIOTHBIX ITOCJIENOBATEILHOCTEMH.
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Jlmzodpocharumuass kucnmora (LPA) BbicBOOOXKIaeTcss U3  aKTUBHPOBAHHBIX
TPOMOOIIUTOB, AKTUBHPOBAHHBIX AJMIIOLUTOB, HEHPOHAJBHBIX KJIETOK W KJIETOK IPyTUX
tunos. CeiBopoTouHass LPA BeipabarbiBaeTcss MHOXECTBOM (DEPMEHTATHUBHBIX ITyTeH,
KOTOpble  BKJFOYAOT MOHOALMITIHIEPONKHHA3y, ¢ocdommumnazy Ai, CEKpEeTOPHYIO
dochomunazy A, u mmsodochonmumasy D (lysoPLD), Bkmrowasi ayrorakcuH. Heckomibko
dbepmenToB ydacTByIOT B aerpananuu LPA: musodochonunaza, munundochardocdarasza u
arntpancdepasza LPA, takas kak sHpo¢unmuH. Konuenrpanyu LPA B CbIBOpOTKE KPOBH Y
YeJIOBeKa, COIJIACHO OLeHKaMm, cocTaBisitoT 1-5 MxM. CeiBoporounas LPA cBsizana ¢
anbOyMUHOM, JIMIONPOTENHAMH HU3KOH IUIOTHOCTH WM JAPYIMMH O€JIKaMH, KOTOpBIE,
BO3MOXHO, 3amumaroT LPA or Osictpoit nerpamaumu. B npupome BcTpeuaroTcs
MoJieKyJsipHble BUAbl LPA ¢ pa3snuuHON AMMHOW M HACBHIIEHHOCTBIO ALUJIBHOW LMW,
Bksrouasi LPA 1-nanemuronn (16:0), 1-naxemuroneownn (16:1), 1-creapoun (18:0), 1-oneownn
(18:1) 1-muroneowun (18:2) mu 1-apaxupmonun (20:4). He3nauuTenbHass B KOJUYECTBEHHOM
oTHouIeHuu ankmi-LPA obnagaer OMOJOrHYECKONW aKTUBHOCTBIO, CXOOHOU ¢ aummi-LPA, u
pasmuunble  BuAabl LPA  aktuBupyror noatumbsl peuentopa LPA ¢ pasnuvHON
5 PEKTUBHOCTBIO.

LPA-peuenTopsbI

LPA) (panee HazbiBaembili VZG-1/EDG-2/mrecl.3) cBsi3biBaercs ¢ Tpems Tunamu G-
oenkoB: Gip, Gq u Gi213. [TocpencrBom aktuBaiuu 3tux G-OenkoB LPA uHayuupyer psia
KJIETOYHbIX OTBeTOB uepe3 LPA), Bkimoudas, HO 0e3 OrpaHUYEHHs. KJIETOYHYIO
nposngepanuio, akTUBALMIO 3JIeMeHTa ChIBOpOTOYHOro oTBeTa (SRE), akTHBALIMIO MUTOTEH-
aktuBupyemoit mnporenHknHasbl (MAPK), wunrnbuposanue anenmwminukiaassl  (AC),
akTupaumo Gochominassl C (PLC), mobunusanuro Ca’*, aktusanuro Akt u aktusanuro Rho.

IMMupokast skcnpeccuss LPA; HaOmomaeTcss y  B3pOCHBIX MBIIIEH € SIBHBIM
MPUCYTCTBHEM B sIMUKE, TOJIOBHOM MO3re, Cepille, JErkux, TOHKOM KHIIKe, >XXeNyJKe,
CeJle3eHKEe, THMYCE€ U CKEJIETHBIX MbIIIIax. AHAJOTHYHO, 4YelOBEYEeCKHEe TKAaHU TaKXke
skcnpeccupytoT LPA1; OH mpucyTCTByeT B TOJOBHOM MO3re€, CepAlle, JEerKHx, IJaleHTe,
TOJICTOM KHILKE, TOHKOW KULIKE, MPEACTATEIbHON Kele3e, SsUUKe, SUYHUKE, MOKETy T0UHON
Kenese, celle3eHKe, OYKaxX, CKeJIETHBIX MBIIIIAX U TUMYCE.

LPA, (EDG-4) Takxke csizbiBaercs ¢ Tpemsi tunamu G-6enkoB, Gio, Gq u Gios,
9yT0o0BI Onocpenosatb LPA-MHAYIMPOBAHHYIO KJIETOYHYIO MEpenady CUTHAJIOB. JKCIIPECCUs
LPA, nabmonaercss B siM4YKax, MOYKaX, JIETKUX, TUMYCE, CEJe3€HKE U KEIYIKEe B3POCIBIX
MBILIENH, a TaKXKe B SIMYKaX, MOIKEIYAOUYHOU Keje3e, MPENCTATENbHON Keje3e, TUMYCE,
CeJie3eHKe U JielkonuTax nepudeprudeckoil KpoBH desioBeka. Jkcrnpeccus LPA> noBbliieHa B

Pa3JIMYHBbIX JIMHUAX PAKOBBIX KIJIICTOK, H Ha6n}o,uanoc1, HECKOJIbKO TPaHCKPUTILUOHHBIX
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BapuaHToB LPA; uenoseka ¢ myranusimu B 3'-HeTpaHciaupyemoil oOmactu. Touednas
nenenust LPA; y Mplmeli He mokas3ana KaKuX-JIMOO SIBHBIX (PEHOTHUIMMYECKHX aHOMAJIHUH, HO
MPOJEMOHCTPUPOBAJia 3HAYUTEIBHYIO yTpaTy HOPMalbHOM Tmiepenauu curHaioB LPA
(nanpumep, axtusauus PLC, Mobunuzamust Ca>* u popMupoBaHUEe CTPECCOBBIX BOJOKOH) B
KYJIBTypax MEPBUYHBIX dMOpUOHAIBbHBIX (prOpobnactoB meimu (MEF). Co3nanue nBOHBIX
HyJb-mbitneit lpal(-/-) Ipa2(-/-) nokaszamo, yto mHorue LPA-MHIynupoBaHHBIE OTBETHI,
KOTOpblE BKIIIOYAIOT nponudeparuio kietok, uHruouposanume AC, aktuBanmo PLC,
mobumusamuto  Ca®*, aktusaumio JNK u Akt, u oOpa3soBaHHE CTPECCOBBIX BONOKOH,
OTCYTCTBYIOT WJIA CUJIbBHO YMEHbIIEHbl Yy JIBOWHbIX Hylab-MEF. Bce 3T orBeTHL, 32
uckmouenneM nHruouposanus AC (unrubuposanue AC mpaktudyeckn oTMeHeHo y LPA;
(-/-) MEF), sBRstoTCS MUIIb YaCTUYHO 3aTPOHYThIMH 1ubo y LPA; (-/-), mubo y LPA> (-/-)
MEF. LPA, cnocobcTByer HOpMaiibHbiM LPA-0mocpeoBaHHBIM CHTHAJBHBIM OTBETAM IO
MeHblIIel Mepe B HekoTopbIx Tunax kietok (Choi et al, Biochemica et Biophysica Acta 2008,
1781, p531-539).

LPA3 (EDG-7) ornnuaercs ot LPA1 u LPA; cBoeii criocoOHOCTBIO CBsI3bIBATHES C Gilo
u Gq, HO He (1213, W ABJIAETCS TOpa30 MEHee UyBCTBUTENIbHBIM K Bupam LPA ¢
HACBIIIEHHbIMU  aUWIbHbIMU LensMu. LPA3 MoOXeT omnocpeaoBaTrb IUIEHOTPONHYIO
uHayuupoBanHyro LPA mnepemaduy curHamoB, KoTopas Bkiodaer aktuBauuio PLC,
mobummsammro  Ca?*,  unrubupopamme/aktuBammo  AC  u  aktmBammo  MAPK.
Ceepxakcnpeccust LPA3 B kierkax HeHpoONACTOMBbI MPUBOAUT K YAJUHEHHIO HEHPHUTOB,
torga kak cBepxokcnpeccusi LPA; wmm LPA> mpuBoguT Kk peTpakiuu HEHpUTOB U
OKPYIJICHHIO KJIETOK MpH CTUMYJIsiH ¢ momoinbio LPA. Dxcnpeccust LPA3 HaOmonaercs B
SIMYKe, TOYKEe, JIETKOM, TOHKOH KHINKE, Cepllle, TUMyCe M TOJIOBHOM MO3re€ B3POCIBIX
MbllIeH. Y JrOfed sKcmpeccHs OOHApyKMBAaeTCsl B CEpALe, IOKETYIOYHOW Kelese,
MPECTaTeIbHON Kelle3e, sIMYKe, JIETKOM, SIMYHHKE W TOJIOBHOM Mo3re (JIoOHas Kopa,
TUTIIOKAMIT 1 MUHIAJINHA).

LPA4 (p2ys/GPR23) umeeT OTIIMYAIOLIYIOCS MOCIENOBATENBHOCTh MO CPABHEHHUIO C
LPA1, LPA> u LPA3 ¢ Oonee ONM3KMM CXOACTBOM C pelenTopoM (akTopa aKTUBALMU
tpombouuTos (PAF). LPAs omocpenyer uHayuuposaHHyro LPA mobunusanmio Ca®™ u
Hakorienne cAMP, n ¢pyHkunonanpHoe cBs3biBaHue ¢ G-Oenkom Gs mns aktuBauuu AC, a
Takke cBs3biBaHue ¢ apyrumu G-Oenkamm. I'en LPA4 skcmpeccupyercss B SIMUHHKE,
NOJDKEITYIOYHOH JKene3e, THMYCe, TIOUKE U CKEJIETHBIX MBIIIIAX.

LPAs (GPR92) siBisiercst unenom mypuHoknactepa GPCR u cTpykTypHO Hambonee

TecHO cBsizaH ¢ LPA4. LPAs skcmpeccupyercst B cepalle, MIIALICHTE, CEIE3€HKE, TOJIOBHOM
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MO3re, JIETKUX M KHUIIEYHHKe dYenoBeka. LPAs Takke NEMOHCTPUPYET OUY€Hb BBICOKYIO
sKcrpeccuro B komnaptMente CD8+ mumdonnToB jkeny109HO-KUIIEYHOTO TPAKTA.

LPA¢ (p2y5) sBisercs unenom nypunokiactepa GPCR u crpykrypHO Hambosee
TecHO cBs3aH ¢ LPA4. LPA¢ sBusercas LPA-peuentopoM, CBs3aHHBIM C CUTHAJbHBIMU
nytsimu G12/13-Rho, u skcnipeccupyercst BO BHYyTPEHHHX KOPHEBBIX 00OJOYKAX BOJIOCSHBIX
(OJTUKYJIOB YeJIOBEKa.

HnmocTpaTuBHasi 0MOJIOTHYECKAS] AKTHBHOCTD

3akuBjieHne pan

Hopmanbhoe 3a)KUBJICHUE paH IPOUCXOIUT NIOCPEICTBOM BBICOKO
CKOOPJIMHHPOBAHHON MOCIIENOBATENbHOCTH COOBITHI, B KOTOPOH KJIETOYHBIE, PACTBOPUMbIE
(baxTOpBl U KOMIIOHEHTBl MATPHULIBI AEHCTBYIOT COBMECTHO, YTOOBI BBUICUHTH MOBPEXKICHHE.
Peakiust B BUIe 32)KMBJIEHUS] MOXET OBbITh OMMCAHA KaK MPOTEKAOLIAsl B YEThIPEX LIMPOKUX
nepecekaroIuxcs (asax: reMocras, BOCHAJCHHE, Npoiudepauuss U pPeMOAETHPOBAHHE.
MHorue (axkTopbl pocTa W LUTOKHMHBI BBICBOOOXKITAIOTCS B OOJNACTH paHbl, YTOOBI
MHHIMHPOBATh U CIIOCOOCTBOBATH MPOLIECCAM 3aKUBIICHUS PAHBI.

IIpu paHeHMM TOBPEXAECHHBIE KPOBEHOCHBIE COCYABI AKTHBHPYIOT TPOMOOIUTHI
AXTHBHPOBaHHbIE TPOMOOLIUTBHI WIPAIOT KIIOUEBYID pOJb B IOCIEAYIOLIMX IPOLECccax
BOCCTAHOBJICHUSI, BBICBOOOXKIAasi OMOAKTHBHBIE MEIUATOPbI, YTOOBl HHAYLHPOBATH
nposugepanuo KJIETOK, MHIPALHUI KJIETOK, CBEpThIBAHHWE KPOBH MW aHruoreHes. LPA
SIBJISIETCSL OJHUM W3 TaKUX MEIUAaTOPOB, KOTOpash BBICBOOOXKIAETCS W3 AKTHBHPOBAHHBIX
TPOMOOILUTOB,; 3TO BBI3BIBAET arperarmo TPOMOOILIUTOB Hapsay c
MHUTOT€HHBIMU/MUTPALIMOHHBIME ~ 3(PdexTaMu Ha OKpYyKaroIllMe KJIeTKH, TaKhe Kak
SH/IOTENTUANIbHBIC KJIETKH, KIETKH TNIAJAKUX MBI, GruOpodaacTbl U KEPaTUHOLIUTHI.

Mectroe npumeHeHre LPA k KOXXHbIM paHaMm y MbIIei CrocoOCTBYET mpoueccam
pernapaunu (3aKpPbhITUIO PAHbI M YBEJIHMUEHHIO TOJIIHUHBI HEOSIUTENHNS) 3a CUET YBEIUYCHUS
nposngepanui/MATrPpaLH KJIETOK, HE BbI3bIBAasi BTOPUYHOE BOCIIAJICHUE.

AxTHBaIus nepMaibHbIX HuOpodIacToB pakTopaMu pocTa U MUTOKMHAMHU MPUBOIUT
K WX TOCJIEAYIOLed MHUTpalMd OT KpaeB paHbl BO BPEMEHHBIH MATPHKC, OOpa30BaHHBIN
(¢UOpPUHOBBIM CryCTKOM, Tmocie dUero (¢udOpoOdnaacTel mnpoaudepupyroT W HAYHHAOT
BOCCTAHABIIUBATh JIEPMY, CEKPETHPYsS M OPraHH3ys XapaKTEPHbIH KOKHBI BHEKJIETOYHBIN
marpukc (ECM). VBennuuparomeecss koauuecTBo (GpuOpodracToB B paHe U HENpepbIBHOE
ornoxenne ECM  yCWIMBarOT KECTKOCTb MATPUIBl MYyTEM TMPHIOKEHUS MAaJIbIX
CTSTUBAIOIIMX CHJI K BHOBb OOpPa30OBAaHHOW TPaHYJISILMOHHOW TKaHU. Y BEJIHUYEHUE
MEXAaHUYECKOTO HANpPsDKEHHMsl B COYETaHWU C TpaHchopmupyrommm ¢GakropoM pocta B

(TGFB) mHayumupyeT 3KCIpecCHro O-riaJKoMbliedHoro aktuHa (a-SMA) u mocnenyromee
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npespamierne (udOpodnactoB B MuopudOpodnactel. MuodudpobiacTel  COCOOCTBYIOT
PEeMOAEITUPOBAHUIO TPAHYJISIIUOHHON TKaHU MMOCPEACTBOM COKparieHus Muoduopod1acToB u
MpoayKUUU KOMIOHEHTOB ECM.

LPA perymupyer mHorue ¢yHkumu (GuOpoOiacToB, Wrparolife BaKHYIO POJb B
3aKUBJICHUU paH, BKIIOYas nmposndepanuro, MUrpanmo, audQepeHnnpoBKy U COKpalleHue.
IMponmudepaunst GudbpodIacToB B 3aKUBICHUN paH HEOOXOAUMA JJIsi 3aMOJIHEHUS OTKPBITON
panbl. Hanporus, ¢ubpo3 xapakTepusyercss HHTEHCUBHON Mponudepanneil 1 HaKOIUIEHHEM
mMuo¢pudpodaacToB, KOTOphle akTUBHO cuHTe3upyror ECM u  mpoBocmamurenbHble
uutokuHel. LPA moxker mmbo yBenuumBarh, JuOO MOABIATH MNPOJH(epanuo KIeTOK
PA3JINYHBIX TUIIOB, UTPAIOLINX BAKHYIO POJIb B 32)KUBIIEHUS PaH, TAKUX KaK 3MUTENHAIbHbIE
u sHporennanbHbie Kietku (EC), makpodaru, kepatuHouutsl u pudpodnactel. Pons LPA; B
LPA-unnyuuposanHoii mponudepannn Obuta oOHapy»keHa Onaromapsi HaOJMIONEHHIO TOTO,
yro LPA-ctumynupoBanHas mnpoiudepanus ¢(GuOpoOnacToB, BbIIENEHHBIX Yy MBbILIEH,
mumeHHbIX peuentopa LPA, Obiia ocnabnena (Mills ef al, Nat Rev. Cancer 2003; 3: 582-
591). LPA BbI3bIBa€T U3MEHEHUs B LIUTOCKEJIETE, KOTOPbIE SBIISFOTCS HEOTHEMIIEMOH YaCThIO
anre3uu, Murpauuy, AnQepeHunpoBKH U COKparieHust pudpodaacTos.

dudpos

IToBpexxneHne TKaHWM WHULMUPYET KOMIUIEKCHBIE CEpPHHM OTBETOB OpraHM3Ma Ha
3a)KUBJICHUE PAHBI, B CJIydae yCrexa TaKue OTBEThl BOCCTAHABIMBAIOT CTPYKTYPY U QYHKIIHH
HOPMAaJIbHOH TKaHU. B MPOTUBHOM Clly4ae, 5T OTBEThI MOTYT MPHUBECTH K (PUOPO3Y TKAHU U
norepe (PyHKLUH.

Jlns OONBIIMHCTBA OPraHOB W TKaHEH pa3BuTHe (UOpPO3a BKIKOYAET MHOMKECTBO
coObITHI U QakTOopoB. MOJIEKYJIbI, YYaCTBYIOIINE B Pa3BUTHH (HUOPO3a, BKIKOYAOT OENKU
wid nentuasl (mpoguOpOTHYECKHE UTOKUHBI, XEMOKHHBI, METAJUIONPOTEHHA3bl U T.1.) U
dochomumunsl. Pochonunuael, ydacTByromue B pa3BUTHU (uOpPO3a, BKIOYAIT (akrop
aktuBaimu  TpomoouutoB (PAF), docharununxomnn, cdunrosmn-1-gpocpar (S1P) wu
nusodocharuguyro kucnory (LPA).

MHOKECTBO  MBIIIEYHBIX  JUCTPOGHH  XapaKTEPU3YIOTCS  MPOrPECCUPYIOIIEH
CTadOCThIO M MCTOIIEHHUEM MYCKYJIATypbl, a Takxke oOmupHbM (pudpo3om. beiio mokasaHo,
gyro 00padboTka LPA KyJIbTHBHPOBAHHBIX MHOOJIACTOB BBI3BIBAET 3HAUUTENBHYIO SKCIIPECCHIO
¢dakTopa pocra coemunutenvHo TKaHH (CTGF). CTGF BmocnenctBuu WHAYyLHPYET
SKCIIPECCUI0 KoJutareHa, (puOpOHEKTHHAa W WHTETPHHA, W BbI3bIBAET nenudepeHuupoBKy
3Tx MuobOmacroB. OOpaborka ¢ momomprd LPA pa3nu4HBIX THIOB KJIETOK BBI3BIBAET
BOCITPOM3BOANMBINA U BbICOKUH ypoBeHb nHaykuuu CTGF (J.P. Pradere, ef al., LPA; receptor

activation promotes renal interstitial fibrosis, J. Am. Soc. Nephrol. 18 (2007) 3110-3118; N.
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Wiedmaier, et al., Int J Med Microbiol, 298(3-4):231-43, 2008). CTGF sBnsercs
npopuOPOTHUECKUM LUTOKMHOM, NEpPENalIINM CHTHAIBl NAYHCTPUM H TMapPaJUIETbHO C
TGFp.

beuto obHapyxkeHno, uto skcmpeccust CTGF snurennanbHBIMH KIETKAMH J1E€CHBI,
KOTOpBbIE YUACTBYIOT B pa3BUTUU (prOpoMaTo3a [eCHBI, YCYryOIseTcs JeueHHeMC TOMOIIBIO
LPA (A. Kantarci, et al., J. Pathol. 210 (2006) 59-66).

LPA ces3ana c¢ mporpeccupoBanuem ¢udposa nedenu. /n vitro LPA Bbi3bIBaer
nposngepauio 3Be319aThIX KJIETOK U relaTOLUTOB. DTH aKTUBUPOBAHHBIE KJIETKHU SIBJISIOTCS
OCHOBHBIM THIIOM KJIETOK, OTBETCTBEHHBIX 3a HakomuieHne ECM B neuenu. Kpome Toro,
ypoBHu LPA B mnasme Bo3pactator BO Bpems CCls-unnyumupoBaHHoro ¢puOposa neueHu y
IPBI3YHOB MiM mpu (puOpo3e medeHu, BbI3BaHHOM BHpycoMm remarura C, y momeit (N.
Watanabe, ef 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, ef al., J. Clin. Gastroenterol. 41 (2007) 616—623).

Coofmanoce 0 TOBBINIEHUH KOHLEHTpauuil (HochomunuaoB B KUAKOCTH
OpOHX0aTIBBEOIIIPHOTO JIaBaska y KPOJMKOB U I'PBI3YHOB, KOTOPBIM BBOAMIM OneomuuuH (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 cBs3aHa ¢ 3a00eBaHUsIMHU Ceplla U PEMOACIUPOBAHMEM MHOKapaa. Y POBHH
LPA B CBIBOPOTKE MOBBIMIAIOTCA TMoOche HH(papKkTa MHUOKapaa y mnanueHtoB, u LPA
cTumyaupyet nponudepaipro GudpodIacToB cepana Kpbic u BeipaboTKy koutareHa (Chen et
al. FEBS Lett. 2006 Aug 21;580(19):4737-45).

Duodpo3 Jerkux

B nerkux aleppaHTHBIE peakUWH Ha MOBPEXIECHHE B BUAE 3AKUBICHHUS paH
crocoOCTBYOT maToreHe3y (GuOpo3HbIx 3aboneBaHuii jierkux. PuOpo3HbIe 3a00JIeBaHMS
JeTKUX, Takue Kak wuauonarndeckuid Jnerounelii ¢udpo3 (IPF), cBs3aHbl ¢ BBICOKOMH
3a00J1€BAEMOCTBIO H CMEPTHOCTBIO.

LPA sBnsiercss BAKHBIM MEIMATOPOM peKkpyTHpoBanus ¢pudpodnactoB mpu ¢pudpose
nerkux. LPA u LPA| urparwoT KJIrOYeBble MATOr€HETUYECKHE POJIM B JIETOYHOM (UOpo3e.
XeMoaTTpakTaHTHas aKTUBHOCTh (UOpPOONIACTOB WIrpaeT BaKHYK pOJIb B JIETKUX Y
NanueHToB ¢ JjeroyHbM ¢ubpozom. I[Ipodubpormueckne >¢pdextsr ctumymsiunu LPA;-
peuenTopa oOBsicHsAOTCA LPA1-penentop-onocpeoBaHHBIM TPOCAYMBAHUEM COCYIOB H
YCUJIEHHBIM peKpyTupoBanneM ¢udpodiactos, odoux npodudporndeckux coObrtuii. I1yTh

LPA-LPA: urpaer poip B ONOCpENOBaHHOH MHrpauuu (udpoOIacTOB U NMPOCAUYNBAHUH
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xunkoctu 4epe3 cocyabl B IPF. B wurore sTto mpuBoguT k abeppaHTHOMY mMpoIeccy
3aKUBJICHUS, KOTOPBIN XapaKTePU3yeT Takoe PUOPOTHUECKOE COCTOSTHUE.

PeuenTop LPA; sBsiercst peneniropom LP A, Hanboee BBICOKO 3KCIIPECCUPYEMBIM Ha
¢ubpobnacrax, mnoaydeHHbIXx oOT mnamueHtoB ¢ IPF. Kpome Toro, kMOkoCTh
Oponxoanbeeossipuoro jaBaxa (BAL), momydennas ot mamuentoB ¢ IPF, unnmynuposana
XEMOTAKCHC YeJIOBEUECKUX 3MOPHOHAIBHBIX (PHOpOOIACTOB JETKUX, KOTOPBIH OJIOKMPOBAJICS
aHtaronucrom  peuentopos  LPA;-LPAs;  nBoiiHoro  pmeiictBust  Kil6425. B
SKCIIEPUMEHTAJIBHON MBILIMHON MOAenu ¢ OJEOMULMH-UHAYLHUPOBAHHBIM ITOBPEXKIECHUEM
Jerkux Opwio  moka3aHo, 49ro ypoBuu LPA  Opumn  BbicOkMMH B oOpasmax
OpOHXOANbBEONIAPHOTO JlaBaka II0 CPAaBHEHMIO C HE TOABEPTHYTHIMH BO3IEHCTBUIO
KOHTpOJISIMH. MBbIin, HOKayTHpoBaHHbIe 0 LPA |, 3amumens! ot ¢pudposa nocie HHIyKLIuH
OJIEOMHLINHOM C YMEHBLICHHBIM HaKOIUIeHHEM (puOpoOIacTOB U MPOCAUYNBAHUEM KHIKOCTH
yepes cocynpl. Y cyowrektoB-moneii ¢ IPF Boicokue ypoBuu LPA nHabmonanuce B oOpasuax
OpPOHX0aJIBBEOJIIPHOTO JIaBaka MO CPABHEHUIO C KOHTPOJIbHBIMH O0pa3LiaMH, MOJYYEHHBIMH
OT 370pOBBIX CyOBEKTOB. [IOBBIIIEHHAS XEMOTAKCHYECKasi aKTHBHOCTD (UOPOOIACTOB B ATHX
obpasuax Obuta narnOuposana Kil6425, uro ykaseiBaer Ha TO, 4To Murpauus pudpobnacros
onocpenosana nyrem LPA-penentop(s) LPA (Tager ef al. Nature Medicine, 2008, 14, 45-
54).

ITyte LPA-LPA: uMeeT pemaroinee 3HaU€HUE ISl peKpyTUpoBaHusi pudbpodaacToB u
NPOCAYMBAHUS KUIKOCTH Yepe3 coCyabl nmpu Gpudpose Jerkux.

AxrtuBaiusi nareHtHoro TGF-f uHTerpumHomM ovp6 Hrpaer KpUTHYECKYIO pPOJIb B
pa3BUTHH NOBPEXKACHHS JIeTKUX U Gudposa (Munger et al. Cell, vol. 96, 319-328, 1999). LPA
BBI3BIBAET OVP6-omocpenoBanHyro aktuBauuio TGF-f Ha snuTennanbHBIX KIETKAX JIETKHX
yenoseka (Xu ef al. Am. J. Pathology, 2009, 174, 1264-1279). LPA-unnyuupoBanHas ovp6-
onocpenoBanHass aktusauusi TGF-f  omocpemoBana peuentopom LPA>.  Dxcnpeccus
peuentopa LPA; yBennmuuBaercss B STUTEIHATBHBIX KJIETKAX U ME3CHXHMHBIX KJIETKAaX B
obnactsix ¢pubpo3a jerkoro y nanueHToB ¢ [IPF mo cpaBHEHHIO ¢ HOPMaJbHOUM TKAHBIO JIETKUX
yenoseka. [lyre LPA-LPA; crioco6ctByer aktuauuu nytd TGF-f mpu nerounom ¢ubpose.
B HEKOTOpBIX BapuaHTAaX OCYIIECTBIEHHsS COEAMHEHHs, KOTOpble HHTHOMpPYoT LPAj,
MOKa3bIBAIOT 3(P(PEKTUBHOCTh B JICYEHUU JIero4yHoro ¢uodposa. B HEKOTOpHIX BapuaHTax
OCYILECTBIIEHHs] COCTUHEHUsI, KOTOpble MHruOupyroT kak LPA1, Tak u LPA;, moka3siBaroT
ynydimeHHyro  3(dexTuBHOCT B JiedeHuMH JierodyHoro (ubpo3a MO CpaBHEHUIO C

COEAMHEHUSIMH, KOTOpble HHIHONPYIOT ToJbKOo LPA] nimn LPA.



56

bruto mokazano, uro antaroHuct LPA; BMS-986020 3HayuTeNbHO CHUKAET
nokazarenb FVC (dopcupoBaHHast IKU3HEHHAas €MKOCTb JIETKHX) B 26-HEleIbHOM
KIIMHU4eCKoM uccrienopannu y mauneHtoB ¢ IPF (Palmer et al., Chest, 2018, 154, 1061-1069)

®dudpo3 noyexk

LPA u LPA; BoBneuens! B 3Tronoruto ¢pudposa nouku. LPA oka3piBaeT BIMSHHUE KaK
Ha mponudeparuio, Tak 1 Ha COKpaLIeHNe KIYOOUKOBBIX ME3aHTHAJIbHBIX KJIETOK U, TAKUM
oOpazom, yuactByer B nponudeparusaoM riaomepysionedpure (C.N. Inoue, ef al., Clin. Sci.
(Colch.) 1999, 96, 431-436). Ha >xuBOTHOH Mozmenu moueyHoro ¢pudpo3a [OAHOCTOPOHHSIS
obcrpykuusa mouerounnka (UUO)] Opuio oOHapyskeHO, 4TO mouedHble perentopel LPA
SKCIPECCUPYIOTCS B 0a3aJIbHBIX YCIOBUAX € MopsiakoM skcrnpeccun LPA>> LPA3; = LPA| >>
LPA4. Dra Mozmenp YCKOPEHHO HMHTHPYET pas3BUTHE MO4YedyHOro (Guoposa, BKIOYAS
BOCHAJICHNE MOYeK, aKTUBALMIO (uOpPoOIacTOB M HAKOIUIEHHE KOMIIOHEHTOB BHEKJIETOYHOTO
marpukca B kiyOoukax u umHTepcTuimd. UUQO 3HAUMTENBHO HHIYLMPOBATIA 3KCIIPECCHIO
LPA;-peuenitopa. DTO mNpPOUCXOOWIIO MapajiesibHO ¢ npoaykuued LPA B moukax
(yBemuuenune B 3,3 pa3a) B KOHAMLMOHUPOBAHHOH Cpene OT MOYEYHbIX HKCIUIAHTOB. Y
IPOTUBOIIOJIOKHBIX OOKOBBIX MOYEK He ObUIO 3HAYMTENbHBIX U3MEHEHHH B BBICBOOOIKIECHUH
LPA wu skcnipeccun LPA-penientopoB. DT0 CBUAETEIBCTBYET O TOM, YTO MPEABAPUTEIHHOE
ycnoBue s aeiictBusi LPA npu ¢ubpose BrimosHeHO: nponyuupoBanue gurasaa (LPA) u
WHIYKIHUsS OJHOTrO U3 ero perentopos (peuentop LPA1) (J.P. Pradere ef al., Biochimica et
Biophysica Acta, 2008, 1781, 582-587).

Y wMbimeit, y koTopsix HokaytuposaH peuentop LPA; (LPA; (—/-), pa3Butue
noueyHoro pudposa 3HauntenbHo ocnadyneHo. Mpimu UUQ, obpaboTaHHbIE aHTATOHUCTOM
peuenTopa LPA Ki16425, umenu 6nuskoe cxoactso ¢ npodriem mormeii LPA; (—/-).

LPA MOJKET y4acCTBOBATh B UHTPANEPUTOHEATHHOM HAKOTJICHUH
MoOHOUMTOB/Makpodaro, 1 LPA MOXeT WHAYLHPOBATH SKCIPECCHUIO MPOPUOPOTUIECKOTO
nuroknHa CTGF B mepBuuHbIX KyJabTypax ¢pudpodnactos uenoseka (J.S. Koh,ef al., J. Clin.
Invest., 1998, 102, 716-727).

Obpaborka LPA MbImuHOW smHTeNUaNbHON MouedHOH kierounoi mwauu, MCT,
BBI3BbIBAJIA OBICTpOE yBenudeHue skcnpeccun npopudporndeckoro rurokuHa CTGF. CTGF
urpaer pemaromy ponb B UUO-uHAyHHpOBaHHOM TyOyJIOWHTEpCcTULMATBHOM (rbdpose
(TIF) u yuactByer B mpodubpornueckori aktuBHocTH TGFPB. Dta mHaykuus Obuta modtu
MOJTHOCTBIO TOZABJIEHA IyTEM COBMECTHOTO JICYEHHMs AaHTaroHUCToM penentopa LPA
Kil16425. B onnom acnekrte mnpopuOporudeckas akTUBHOCTb LPA B moukax sBisieTcs
pesyabsratoMm npsimoro aedcteust LPA Ha knetku nouek, Brirouas nHnykunio CTGF.

®duodpo3 neyeHn
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LPA BoBneueHa B 3aboneBanusi meueHn u ¢udpo3. YposHu LPA B mmazme u
AyTOTaKCUHA B CHIBOPOTKE ((hepMeHT, OTBETCTBEHHBIH 3a MpoAykiuio LPA) moBbimeHbI y
MAIMEHTOB C IeNaTUTOM U Y JKUBOTHBIX MOJEINEl C MOBPEXACHUSIMH MIEYEHH B KOPPEISILUN C
pazBuBaromumcst pudposzom. LPA Takske perynupyer pyHKLHIO KJIETOK MedeHu. Perentopsl
LPA; u LPA: »skcrpeccupyroTCsl 3Be3AYaTbIMU KJIETKaMMU MedeHu Mbimu, U LPA
CTHUMYJIUPYET MUTpaLiio MUOGHOpoOIacTOB neueHH.

®uodpo3 raas

LPA BoBneueHa B 3axxuByieHUH paH ria3. Penentopst LPA1 u LPA3 oOHapy xuBaroTCs
B HOPMAJbHBIX SIUTENHANBHBIX KJIETKAX, KEepPaTOLUTaX M OSHAOTENHANbHBIX KJIETKax
poroBulbl Kponuka, u skcrnpeccuss LPA; u LPA; yBenuueHa B 3IUTENHATbHBIX KJIETKAax
POTOBUIIBI TTOCTIE TPABMBI.

LPA u ero roMosioru NpuCyTCTBYIOT BO BHYTPUIJIA3HOM U CJIE3HOM JKUAKOCTHU IJ1a3a
KPOJIMKA, U MX YPOBHU MPEBBILIEHBI B MOJIEJIN TPABMbI POTOBUIIBI Y KPOJIHKA.

LPA unnynupyer oOpa3oBaHHe aKTHHOBBIX CTPECCOBBIX BOJIOKOH B SHAOTEIHAIbHBIX
U OIUTENUANBHBIX KJIETKAX PpOTOBUIBI Yy KpPOJMKA U CIOCOOCTBYET COKpPALIEHHUIO
¢ubpobaactos B poroBuue. LPA Takxe cTUMynupyeT npoiaudepanuio MUrMEeHTHPOBAHHBIX
SMUTETNANIBHBIX KJIETOK CETUATKH YeJIOBeKa

®ubpo3 cepana

LPA BoBneueHa B uHdpapkt muokapnaa u ¢udpos cepaua. Yposau LPA B ChIBOpOTKe
MOBBIIIEHBl y TALIMEHTOB, mNepeHecmnx uHpapkT muokapaa (MI), m LPA crumynupyer
nposiudepanuo u nponykuur kojutareHa (Gudpos) ¢udpodracramu cepaua kpbickl. Oba
peuentopa LPA; u LPA; skcmpeccupyroTcss Ha BBICOKOM YPOBHE B CEpIAEUYHON TKaHU
YeJIOBEKa.

Jleuenue ¢pudpo3a

B omHom acniekte coenunaenue ¢popmybl (1) wim ero GpapManeBTHYECKH TPUEMIIEMYEO
COJIb TPUMEHSIIOT JUIsl JIEYeHHUS WM TpenynpekaeHus ¢udbposa y miekonutaroiero. B
OnHOM acmekre coenuHerue ¢opmynsl (I) wim ero papManeBTHYECKH MPUEMIIEMYIO COJb
NPUMEHSIFOT JUTs JiedeHust pubpo3a opraHa MM TKaHHU Yy MJIEKOMTUTAOIEro. B ogHOM acniekre
npeayaraeTcst Crnoco0  MpenynpeskAeHUs BO3HUKHOBEHMSI COCTOsSHUSL  ¢pubpoza y
MJIEKOITUTAIOLIETO, MPU 3TOM CIOCOO BKIIIOYAET BBEICHHE MIICKOIUTAIOIIEMY, HMEIOLIEMY
PHICK pa3BUTHUS OJHOrO WJIM HECKOJNBKHUX COCTOSIHMHA (pubposa, TepameBTHUECKH
s¢¢exTuBHOrO KonmuectBa coenuHeHHst ¢opmynsl (I) wunmm  ero  QapmaneBTHdecKH
IPUEMJIEMON COJIM. B OTHOM acnexkTe MIIEKONMUTAIOLIEE MMOABEPraOCh BO3AECHCTBUI OHOTO
WJIA HECKOJIbKUX YCJIOBHH OKPY KAIOIIEH Cpesibl, KOTOPbIE, KaK H3BECTHO, YBEINYHBAIOT PUCK

pasButust pubpos3a opraHa WM TKaHU. B OZHOM acmekTe MIIEKONMHUTAIoIIee MOABEPraoch
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OJHOMY WJIM HECKOJBbKHUM YCJOBHSIM OKPYJKAalOIeH Cpenpl, KOTOpbIE, KaK M3BECTHO,
YBEJIIMYMBAIOT PUCK pa3BUTHs (uOpo3a JErKuX, MEYeHW WM TMo4YeK. B omHOM acmekre
MJIEKOITUTAIOLIEE NMEET T€HETHUYECKYIO MPENPaCIIONOKEHHOCTh K Pa3BUTHIO (prOpo3a opraHa
win TkaHu. B omgHoMm acmekte coemuHenune ¢opmynbl (I) umm ero dapmaneBTHdeCKH
NPUEMIIEMYIO COJb BBOJSAT MJIEKONUTAIOIIEMY [JIsI NPEAYNPEXKIEHUS WIM CBEOEHHA K
MHHMMYMY pPyOLIEBaHHUS MOCJE MOBPEXKAEHUSA. B OnHOM acnekTe MOBPEKIAECHHE BKIKOYAET
XUPYPTUYECKOE BMEIIATENbCTBO.

Tepmunbl «pudposz» mnu «pubpo3HOE HapyIIEHUE», UCIOJIb3yEeMble B HACTOSINEM
JIOKYMEHTE, OTHOCATCSI K COCTOSIHHMSIM, KOTOPBIE CBSI3aHBI C HEHOPMAJIbHBIM HAKOIUIEHHEM
KJIETOK W/uinu (UOPOHEKTHHA, W/WIM KOJUIAreHa, W/WJIHM YBEJIHMYEHHBIM PEKPYyTHPOBAHHEM
¢ubpobnacToB, U BKIIOYAIOT, HO 0€3 orpaHndeHusi, puOpo3 OTAENbHBIX OPraHOB WM TKaHEH,
TAKUX KaK Cepjile, MOYKH, IeUeHb, CYyCTaBbl, JIETKHE, IUIeBPAIbHbIE TKaHU, IIEPUTOHEAIbHAS
TKaHb, KOXKa, POrOBHIIA, CETYATKA, ONIOPHO-IBUrATENbHbIN anmnapaT U Key0YHO-KHUIIeUHbIH
TPAaKT.

ITpumeps! 3a00neBaHmii, HAPYIIEHUH WM COCTOSIHUN, B KOTOpBIE BOBJIEYEH (HOpPO3,
BKJIIOHAIOT, HO Oe3 orpaHnueHus: 3a00JeBaHus JIETKUX, CBA3aHHbIe C (UOpO30M, Hampumep,
UIMOTIATUYECKUI  JIerouHblid  (ubpo3, ¢GuOpPo3 Jerkux, BTOPUUHBIH K CHUCTEMHOMY
BOCIIAJIUTEIbBHOMY 3a00JIEBAHUIO, TAKOMY KaK PEBMATOMIOHBIA apTPHUT, CKIEPOIEPMHUS,
BOJIYAHKA, KPHUIITOTEHHbIH (UOPOUPYIOIINI aJbBEOJIHT, PaAUALMOHHO-UHIYIUPOBAHHBIN
¢ubpo3, xponumveckas oOcTpykTHBHass Oonesnp Jjerkux (COPD), xpoHudeckas acTMa,
CHJIMKO3, acOeCT-UHIYLIMPOBAHHBIN JierouHblii (GuOpo3 win TieBpaibHbId (HHUOPO3, OCTpoe
MOBPEXKIACHUE JIETKUX M OCTPBIH PECHHPATOPHBbIA aucTpecc (B TOM YMCIIE BBI3BAHHBIN
OakTepuambHONW  IMHEBMOHHWEH, TPaBMOH, BHUPYCHOH TTHEBMOHHEH, BEHTHJISITOPOM,
HEJIETOUYHbIM CEICHUCOM U acmupaluell); XpOHHWYeCKHue He(pponaTHy, CBS3aHHBIE C
TpaBMoit/pudpo3om (pubpo3oM mMOHYEK), HAMPHUMEp, TIOMEPYJIOHEHPHUT, BTOPHUYHBIN IO
OTHOLIEHHIO K CHCTEMHBIM BOCHAJIUTENbHBIM 3a00JIEBAaHHUAM, TAKUM KaKk BOJNYaHKA U
CKJIepOoAepMHUsi, TUAOET, rIIOMepYJISIPHBIA HE(PUT, OYArOBbII CErMEHTAPHBINA TTIOMEPYIISIPHBINA
ckaepo3, IgA HedpomaTus, rumepTeH3Hs, AIOTPAHCIUIAHTAT W CHHAPOM AJIBIIOPTA,
KUIIeYHbIH (PUOPO3, HampuMep, CKICPOAECPMHS M PaluallMOHHO-MHAYLHUPOBaHHBIN (udOpo3
KUIIeYHNKa, (uOpo3 meueHw, HampuMmep, LUPPO3 TMEUEHH, aJKOTOJIb-HHIYIHUPOBAHHBINA
¢ubpo3 meuenu, HeamkorospHbI crearorenatut (NASH), TpaBMbI KEJNYHBIX MPOTOKOB,
NEePBUYHBbIN OuNMapHbIl LUPpo3, HHGeKuus win (GuOpo3 MedeHH, BbI3BAHHBI BUPYCOM
(manpumep, xpoHnueckuil renatut C), 1 ayTOUMMYHHBIA renatut;, (uOpPO3 TOJNIOBBI U LIEH,
HarpuMep, BbI3BaHHBIN 00JydeHueM; pyouesanue porosulbl, Harpumep, LASIK (;1azepHsiit

in situ kepaToMujie3), TPAHCIUIAHTAT POTOBULLI M TPAOEKYJIIKTOMHUS, TuUnepTpoduueckoe
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pyOLeBaHHe W  KEJOHIbl, HANPHMEpP, BbI3BAHHBIE OKOTOM WJIH XHPYPTrHYECKHM
BMEIIATENbCTBOM; M Apyrue ¢uOpo3Hble 3a00neBaHUs, HANpPUMEP, CaPKOUMIO3,
CKJIepoAepMUsi, TOBpexkAeHUe/GuOpo3 CIUHHOTO MO3ra, MHUENOPUOPO3, COCYIHCTHIN
pEecTeHO3, aTepOCKIIepO3, AapTepUOCKIepO3, TIpaHysieMaro3 BereHepa, cmemaHHOe
3a00neBaHNe COCAMHNUTENBbHON TKaHU U O0se3Hb [lefiponn.

B opHOM acmekTe MIIEKONMUTAIOLIEMy, CTPAaJarOIieMy OT OJHOTO M3 CIEAYIOLIMX
HEOTPaHUUMBAIOIIUX TUMUYHBIX 3a00JIeBaHUH, HAPYLICHUH WM COCTOSHHMN, OyneT mose3Ha
Tepanusi coeauHeHueM ¢opmynsl (I) mnm ero ¢apmaueBTHUECKH TNPHEMIIEMOH COJBIO:
aTepockyepo3, TpomOO3, 3a0oyieBaHUE Cepila, BacKyJUT, oOpasoBaHue pyOIIOBOH TKaHH,
pecrenos, ¢uedbur, COPD (xpoHuueckoe OOCTPYKTHBHOE 3a0OJieBaHUE JIETKHX), JIETOYHAs
TMOEePTEeH3Us, JIeroYHblii (uOpO3, BOCHAJIEHHWE JIETKUX, CIAHKK KHUIIeYHHKa, (Guopos
MOYEBOrO Ty3bIps M IMCTHT, (UOPO3 HOCOBBIX MPOXOIOB, CHHYCHUT, BOCHAJICHHE,
onocpenoBaHHoe HelTpodunamu, u Guodpos, onocpenoBaHHbIi HudpodIacTamu.

B onHoMm acniekte coenmaenue ¢popmysl (I) wim ero papmaneBTHYECKH MPUEMIIEMYIO
CONb  BBOIAT  MJEKOMMTapImeMmMy ¢ ¢uOpo3oM opraHa WiIM TKaHH, WIH C
NPepacioOKEHHOCTBIO K pa3BUTHIO (uOpo3a opraHa WM TKAaHH, BMECTE C OJXHUM HIIH
HECKOJIbKUMH JIPYTMMH areHTaMHu, KOTOpPbIe MPUMEHSIIOT IJIsl JieueHus: ¢puodposa. B ogHOM
acreKTe OUH MM HECKOJIBKO areHTOB BKIIFOYAIOT KOPTHKOCTEPOUAbL. B OHOM acriekTe onuH
WK HECKOJIbKO areHTOB BKJIIOYAIOT HMMYHOJEMPECCAaHThl. B OMHOM acrekTe OXMH HIIH
HECKOJIbKO areHTOB BKJIFOYAIOT AHTArOHHCThI B-kjetok. B omHOM acrekTe onuH WIH
HECKOJIbKO areHTOB BKJIOYAIOT YTEPOTrJIOOHH.

B oxnom acniekre coennnenue Gopmysl (I) mnm ero papManeBTHUECKH TPUEMIIEMYIO
COJIb TPHUMEHSIFOT JJisl JIEYEHHs] JEePMATOJOTHYECKUX HAPYLUIEHUH Yy MIIEKOMUTAOLIETO.
Ucnonb3yemblii B HACTOSILIEM [OKYMEHTE TEPMHH «IE€PMATOJIOTHUECKOE HApPYLICHUE»
OTHOCHUTCS K KOJKHOMY 3abosieBannto. Takue qepMaToiornueckiie HapyIieHus BKIIFOYAK0T, HO
0e3 orpaHuueHus, MPOJU(EpaTHBHbIE HIH BOCTAIUTEIbHbIC HAPYILICHUS KOXH, TaKue Kak
aTOMUYECKUN JepMaTHUT, OyJUIe3HbIe PacCTPOICTBA, KOJUJIATEHO3bI, MICOpHA3, CKIEPOIAEPMY,
NICOPUATUYECKUE MOPAXKEHUs], JEPMATHUT, KOHTAKTHBIH [IEPMATUT, SK3€My, KpalHBHHUILY,
po3ariea, 3aKUBJIEHUE paH, pyOLeBanue, runeptpodudeckoe pyOieBaHue, Keaouabl, OOIe3Hb
Kaacaku, posaunea, cungpom Illerpena-Jlapccona, kpanusHuIly. B OmHOM acmekre
coequnenne Gopmyisl (I) wiu ero papManeBTHUECKH MPUEMIIEMYIO COJIb MPUMEHSIOT IS
JIEYEHHsI CUCTEMHOTO CKJIEpO3a.

boab

ITockonpky LPA BbIcBOOOXKIAETCS MpH MOBpekaeHnU TKaHu, LPA1 urpaer BaxkHyrO

pOJib B MHUIIMUPOBAHUHU HeBpomnatudeckor Oomm. LPAi, B ornuume ot LPA; mmu LPA;j,
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SKCIIPECCUPYETCs KaK B TaHIIUSAX aopcaibHbIX KopemkoB (DRG), tak u B HelipoHax
JOpCaJbHBIX KOPEIKOB. Mcrmonb3ysi aHTHCMBICIOBON onurope3okcunykieotun (AS-ODN)
s LPA1 u  LPAj-Hynb-mpimed, Obuto  oOHapyxeHo, uto LPA-uHaynupoBaHHas
MeXaHUYeCKas aJUIOJUHMA U Tunepaire3us onocpenosada LPA1-3aBucuMbivM obpazom. LPA;
u payHcrpuM aktuBauuss Rho-ROCK urparot ponp B MHULMHPOBAHHUU INEpEavd CUTHAJIOB
Heliporatuueckoil  Oomm.  IlpenBapurenpHast oOpabotka sk30¢hepmentom Clostridium
botulinum C3 (BoTXC3, uarudurop Rho) mmm Y-27632 (uaruburop ROCK) monHOCTBIO
yCTpaHsla aJUIOJUHUIO U TUIMEPANTre3ur0 y Mblllel ¢ noBpexkaeHueM Heppa. LPA Ttaxke
MHIYyLMPOBaja JEMHEIMHU3ALUI0 3aJHEr0 KOopelika, KoTopas Obuila IpenoTBpalleHa ¢
nomomibto BoTXC3. JlemuenuHusauusi 3aQHETO KOpEIIKA, BbI3BAHHAs TPaBMOMW, He
HaOmonanack y LPA-Hynb-Mbliel UM y MBILIEH AMKOrO THUIA, KOTOPHIM HHBELUPOBAIN
AS-ODN. Ilepenaua curnHanos LPA, no-suauMoMy, HMHAYLHMPYET BaKHbIE MapKepbl
Heliponaruueckoll Oomy, Takme kak mnporeunHknHaza Cy (PKCy) m cyOpenmnnma 0261
MOTEHIMAJI-yIPaBIieMbIX KanblieBbix KaHasioB (Cao261), 3aBucumbiMm or LPA; u Rho
obpasom (M. Inoue, ef al., Initiation of neuropathic pain requires lysophosphatidic acid
receptor signaling, Nat. Med. 10 (2004) 712-718).

B onHoMm acniekte coenmaenue ¢popmysl (I) wmm ero ¢papmaneBTHYECKH MPUEMIIEMYIO
COJb TPUMEHSIOT JUIs JieueHust Oonu y Miekonuraromero. B onmHom acmekte Ooub
npencTaBisier co0oit ocTpyro 00b WM XpOHHMYECKYH Oonb. B mpyrom acmekte Oob
npencTassieT coO0H HEBPONATHUECKYIO OOJIb.

B oxgnowm acniekre coequaenue Gopmysl (I) mmm ero papmaneBTHUECKH TPUEMIIEMYIO
COJIb MPUMEHSIIOT NpH JiedeHuu pudbpomuanruu. B oqHoM acniekre GpubpoMuairusi BOSHHUKAET
u3-3a oOpaszoBaHusi (HUOPO3HOH pyOLIOBOM TKAaHU B COKPATUTEIBHBIX (MPOU3BOJIBHBIX )
mbimax. @®ubpo3 CBs3bIBACT TKAHHM M MONABISIET KPOBOTOK, YTO TPUBOAMT K
BO3HUKHOBEHHUIO OOJIH.

Pak

CurnanpHbIN MyTh penentopa Ju30(pocONUMUIOB UIrpaeT POJb B STHOJOTHH PaKa.
JImopocharunnas kucnora (LPA) u ee G-Oenok-ceszannbie penentopel (GPCR) LPAj,
LPA> w/mumun LPA3; y4acTBYIOT B pa3BHTHUH pa3JIMYHbIX THIOB paka. VHUIMHpOBaHUE,
NPOTPECCUPOBAHNE M METACTA3UPOBAHHE paKa BKIIIOYAIOT HECKOJIBKO OIHOBPEMEHHBIX MU
NOCJIEIOBATENbHBIX ~ IMMPOLIECCOB,  BKJIOYAsh  KJIETOYHYIO mpoiudepanuo ©  POCT,
BBDKHBAEMOCTh U @HTHUAIOITO3, MUTPALMIO KJIETOK, IPOHUKHOBEHHE Uy KEPOIHBIX KIETOK B
OTIpeNIeJICHHbIE KJIETOYHbIE CIIOM W/WJIM OPTaHbl, U CTUMYJUPOBaHHE aHrHoreHe3a. KoHTpob
KaXJIOTO U3 3THX MPOIECCOB C MOMOIIBIO mepenaun curHaioB LPA B ¢usnonornyecknx u

HaTO(I)I/ISI/IOJ'IOFI/ILIeCKI/IX YCIOBUAX  NOAYECPKHUBACT MOTCHUHUAJIBHYHO  TEPANCBTUYCCKYIO
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MOJIE3HOCTh MOAYJIMPOBAHUS NyTeH nepenaun curHanoB LPA mis neueHust paka, 0COOEHHO
Ha ypoBHe peuentopoB LPA mwimmu ATX/lysoPLD. Ayrorakcun (ATX) mpencrasnsier coboi
IPOMETACTaTUYeCKUi (PEPMEHT, TEePBOHAYAIBHO BBIIEICHHbIH W3 KOHAHIHMOHWPOBAHHON
Cpeabl KJIETOK MEJAHOMBI YeJIOBEKA, KOTOPBIH CTUMYJIHMPYET MHOXKECTBO OHMOJIOTHYECKHX
AKTUBHOCTEH, BKJOYas AHTMOT€He3 U CTUMYJHPOBAaHHE KJIETOYHOIO pOCTa, MUIpALU,
BbDKMBaeMoCcTH U aupdeperunpoBku mocpencrtsoMm mnpoayuuposanus LPA (Mol Cancer
Ther 2008;7(10):3352-62).

LPA mnepenmaer curnansl uepe3 coocrBeHHble GPCR, 4TO mpHBOOUT K aKTHUBAIUH
MHOeCTBa AayHCTPUM 3(dekTopHbIX nmyTel. Takue nayHCcTpuM 3P PeKTOpHbIE Iy TH UTPAIOT
poab B pake. LPA u ero GPCR cBsA3aHbl ¢ pakoM uepe3 OCHOBHbIE OHKOT€HHbIE CUTHAJIbHbBIE
MyTHU.

LPA cnocobcTByeT OHKOreHe3y NMyTeM yBEIHYEeHMsl MMOIBH)KHOCTH U WHBA3MBHOCTH
kinetok. LPA BoBiedueHa B MHMLIMMPOBAHME WM NPOrpeccCHpoBaHUE paka sudHuka. LPA
NPUCYTCTBYET B 3HAYUTENbHBIX KOHLEHTpauusx (2—80 mMkM) B acUMTHYECKOH *KUIKOCTU Y
NALUEHTOB C PakOM SIMYHMKA. PakoBble KJIETKM SIMYHUKA KOHCTUTYTHBHO NPOAYLMPYIOT
NOBbILIEHHbIE Konu4uecTBa LPA 1o cpaBHEHUIO ¢ HOPMAJIBHBIMH 3NUTEIHAIBHBIMH KJIETKAMU
Ha TIOBEPXHOCTH SIMYHMKOB, MPEAIIECTBEHHUKAMU OJIUTENUAIbHOIO pPaKa SUYHHKA.
IToBbiteHHbie ypoBHU LPA Takke 0OHapy»KeHbI B IUIa3Me OT MALMEHTOB C PAHHEH CTaaueit
paka SMYHHKOB TO cpaBHeHHIO ¢ KoHTpossimu. Penentopsl LPA (LPA> u LPA3) Taxke
U30BITOYHO SKCIPECCUPYIOTCS B KJIETKAX paka SUYHUKA TO CPABHEHUIO C HOPMAJIbHBIMH
SMUTENUATBHBIMU KJIETKAMU Ha MOBEPXHOCTU SIMUHUKOB. LPA cTumynupyer skcrnpeccuro
Cox-2 mocpeacTBOM TPAHCKPHUIILMOHHON aKTUBALUU M MOCTTPAHCKPUIILIMOHHOTO YCUJICHHUS
MPHK Cox-2 B kieTkax paka sM4HUKOB. IIpocrarmannussl, nponyuupyemele Cox-2,
BOBJICUYEHBI B Psii PAKOBBIX 3a00JIeBaHUN YeJIOBEKa, U (PapMaKoJOrHuecKOe WHIMOMPOBAHNE
akTUBHOCTH COX-2 CHIKaeT pa3BUTHE paka TOJICTONM KMIIKM U yMEHbIIAaeT pa3Mep U
KOJJMYECTBO aJICHOM Y TMAI[MEHTOB C CEMEWHBIM aJeHOMATO3HbIM mojumno3om. LPA Takke
y4acTBYyeT B MHULIMUPOBAHUM WM MPOrPECCUPOBAHUU paka MpeACTaTeIbHON >Kele3bl, paka
MOJIOYHOH JKeJIe3bl, MEJIAHOMBI, paKa rOJIOBBI U IIEH, paka KUIIEYHHKA (KOJOPEKTaJIbHOIO
paka), paka IIUTOBUAHON ene3bl u npyrux sunos 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 orBersl Ha LPA omocpenyrorcss uepes penentopsl Jm3odochaTumaHoi
kucnoTel. Hampumep, peuentopel LPA onocpenyroT u MUTpalui0, ¥ UHBA3UIO KJIETOYHBIX

JVHUR paka TOMKeNyqouHoW skene3bl: aHtaroHMCT LPA1 m LPAs3 (Kil6425) u LPA;-
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cneun¢uuasie MUPHK s¢dextuBHo OnokupoBanu in vifro murpauuio B otBeT Ha LPA u
NEPUTOHEANBHYIO KHUIKOCTh (ACIHUT) OT MALMEHTOB C PAKOM IMOKEITYJOYHOHN JKeJIe3bl;, KpOMe
toro, Kil16425 6nokupoBanu akTuBHOCTb LPA-UHIyIMPOBAHHONW U aCLUT-UHAYLUPOBAHHOM
MUTpALMU CHUJIBHO NMEPUTOHEAIbHBIX METacTa30B KJIETOYHON JIMHUM paka MOAKETyJOYHOH
xenessl (Yamada et al, J. Biol. Chem., 279, 6595-6605, 2004).

JIuHUM KJIETOK KOJIOPEKTAJIBHOW KAapLUMHOMBI XapaKTEPU3YIOTCsl 3HAYUTENbHOU
skcnpeccueilt MPHK LPA; u LPA uHAayuupyeT MUTpPALUI0 JaHHBIX KJIETOK U MPOAYKLIMIO
aHruoreHHbIx (axropoB. Csepxakcmpeccuss penentopoB LPA wurpaer BaxHyr pojib B
naToreHe3e paka LIUTOBUAHOW kene3bl. Brnepsbie LPA3 KkJIOHHMpPOBamM M3 KJIETOK paka
NPEACTATENbHOM JKeNe3bl, 4YTO Ccorjacyercs co crnocoOHocTeto LPA  mHaynmuposaTh
ayTOKPUHHYIO Nposin(epaluio KJIeTOK paka MpeACcTaTeIbHON Kee3bl.

LPA urpaer cTUMYJHPYIOILIYIO POJb B IPOTrPECCUPOBAHMM MHOTUX TUIOB paka. LPA
NPOAYLUPYETCsl JIMHUSMU KJIETOK paka MpeACTaTeNbHOM kejae3bl U UHAYLHUPYET
nponudepanuro naHHbIX Kietok. LPA wmuayunupyer uepes LPAi-myTh mepenauu curHana
nponudepanuio, MUTPALUIO, aare3ur0 KIETOK KapLUUHOMBI TOJICTOH KHUIIKH YeJOBeKa
kierouHoit muHun DLD1, a Tak)Ke CeKpenuo aHrMOTeHHBIX (PaKTOPOB JAHHBIMU KJIETKAMH.
B npyrux JnuHHMSX KJIETOK KapUUHOMBI ToscToi kuimku uenoBeka (HT29 u WiDR) LPA
MOBBIIIAET KJIETOYHYIO NpONU(Epaluo U CEKPEeIHI0 aHTHOreHHBIX (akTopoB. B nmpyrux
JUHUSIX KJIETOK paka TOJCTOM Kuiku axkTtuBanus peuentopoB LPA; u LPAj3 Bei3biBaer
KJIeTounyro mnpoiudepammo. ['eHernmueckue win (GapMaKoJOTHUECKUE MAHUMYJSIIHA C
meradbommsmMoM LPA, cnenuduueckass Onokaga mnepenayd CUTHAJIOB peLENTOopa W/ Wiu
UHTUOMPOBAHUE NAYHCTPUM IyTeH Nepenadydl CUTHajJa MPEACTABISIIOT MOIXOAbI K TEeParuu
paxa.

Coobmanoce, uro LPA wu ppyrue ¢ochomumuasl CTUMYJIUPYIOT SKCIPECCUIO
untepieiiknHa-8 (IL-8) B KJIETOYHBIX JIMHUSIX paka SUYHUKOB. B HEKOTOPBIX BapHUaHTax
OCYILECTBIJIEHHs BBICOKHE KOHIEHTparuu [L-8 mpu pake simuHUKA KOPPEITHPYIOT CO CIadbIM
HA4YaJIbHbIM OTBETOM Ha XMMHOTEPAITHIO U, COOTBETCTBEHHO, CJIa0BIM MPOrHO30M. B Monesix
JKUBOTHBIX 3Kcnpeccust IL-8 u apyrux ¢pakTopoB pocTa, TAKUX Kak (HAaKTOp pocTa SHIOTEIHS
cocynoB (VEGF), cps3aHa ¢ TOBBIIIEHHONW OHKOT€HHOCTBHEO, OOpA30OBaHUEM aCILIUTOB,
AHT'MOT€HE30M U MHBA3MBHOCTBIO PAKOBBIX KIJIETOK SIMYHMKOB. B HekoTophix acnekrtax IL-8
SIBJIIETCS. BAXKHBIM MOJYJIITOPOM IPOTrPECCUPOBaHUS paka, JEKapCTBEHHON YCTOMYMBOCTU U
IIPOTHO3a MpHU pake sSUYHUKOB. B HEKOTOpBIX BapuaHTaxX OCYILECTBJIEHMsI COEIUHEHHE
dopmyinbl (I) mHrUOUpPYeT WM yMmMeHbInaeT 3kcnpeccuto IL-8 B KJIETOUHBIX JIMHUSIX paka

SAUYHUKOB.
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B omnowm acniekte coenmaenue ¢hopmysl (1) wim ero GpapManeBTHIECKH TPUEMIIEMYEO
COJIb TPUMEHSAIOT B JIeUeHUH paka. B omHOoM acnekte coenuHenune ¢opmyns! (I) mimm ero
bapMaleBTHYECKH TPUEMIIEMYIO COJb NPUMEHSIOT B JICUCHHHM 3JIOKAYECTBEHHOTO U
noOpokauecTBeHHOro mposudepatuBHOro 3adoneBaHus. B ogHOM acmekTe coenuHEHHe
dopmyner  (I) wmm  ero  (apManeBTUYECKH TPUEMIIEMYIO COJb MHPUMEHSIOT ISt
NPEAyNpPeXAEeHUs] WIM YMEHBIICHUs Mpoiudepaluyd OIMyXOJNEBbIX KIETOK, WHBa3UU U
MeTacTa3 KapUuHOM, IieBpaigbHON Me3oTenuomsl (Yamada, Cancer Sci., 2008, 99(8), 1603-
1610) unu nmepuTOHEATBHON ME30TENNOMBI, pakoBOi Oonu, kocTHEIX MeTactas (Boucharaba
et al, J. Clin. Invest., 2004, 114(12), 1714-1725; Boucharaba et al, Proc. Natl. acad. Sci.,
2006, 103(25) 9643-9648). B onmHOM acrekTe NpeIaraeTcsi Crocod JedeHHus paka y
MJIEKOITUTAIOLIEr0, BKJIOYAIOIIMN BBEAEHUE MIIEKONMUTaroLeMy coenuHeHus ¢opmyisl (I)
Wi ero (papMaleBTUYECKH IMPUEMJIEMON COJM M BTOPOTO TEPANeBTHYECKOrO areHra, Iie
BTOPOH TepareBTUYECKUN areHT sSIBJISETCS IPOTHBOPAKOBBIM ar€HTOM.

Hcnonp3yeMblil B HACTOAIIEM AOKYMEHTE TEPMHUH «PaK» OTHOCUTCSI K aHOMAaJIbHOMY
POCTY KJIETOK, KOTOpPBIE MMEIOT TEHACHLMIO K Ipouepalii HEKOHTPOINPYEMbIM 00pa3om
U B HEKOTOPBIX CJIy4asX K METaCTa3UPOBAHUIO (PacIpoCTpaHeHUI0). Tumbl paka BKIIOYAIOT,
HO 0e3 OrpaHHYeHHs, COJMIHbBIE OMyXOJHU (TaKue KaK COJIUAHbIE OIMyXOJIH MOUYEBOTO My3bIps,
MUIIEBAPUTENBHOTO TPAKTa, TOJIOBHOTO MO3ra, MOJIOUHOW JKeJe3bl, YHIOMETPHUsS, CEepAla,
MIOYKH, JIETKOTO, JTUM(pATHUECKOW TKaHU (TUM(POMA), SIMUHUKA, TIOKETYTOUHON JKeIe3bl WIN
APYTUX SHAOKPUHHBIX OPraHOB (LIUTOBUAHOH >KEJe3bl), MPENCTATeIbHON KeJe3bl, KOXKHU
(MenaHomMa wiaM 0a3aJbHO-KJIETOYHBIH paK) WM TeMaTOJOTHYECKHE OIMyXOJH (Takue Kak
JIeiiko3) Ha Jr0O0M cTanuu 3a00JIeBaHUS C METACTAa3aMHU MJTH O€3 METacTa30B.

JIONOTHUTEbHBIE ~ HEOTPAHUYHMBAIOIIME TPUMEPbl paka BKIKOYAIOT  OCTPbIA
TuM(POOIACTHBIA JIEHKO3, OCTPBI MHEJIOUIHBIA JIEWKO3, alpEHOKOPTHKAIBHYI0 KapLUHOMY,
pak aHaJIbHOTO pOX0Ja, paK  anmeHAHKca, aCTPOLIUTOMY, ATHITUYHYIO
TEePaTOUAHYIO/PaOIONIHYIO OMyXO0Jib, 0a3aJbHO-KJIETOYHYI KAapIUHOMY, PaK >KETYHBIX
NPOTOKOB, pPaK MOYEBOrO My3bIps, pPaK KOCTH (OCTEOCAPKOMY U 3JIOKAYECTBEHHYIO
(uOPO3HYIO TUCTHOLUTOMY), TIIMOMY CTBOJIA TOJIOBHOTO MO3Ta, OMYXOJIA T'OJIOBHOTO MO3Ta,
OIyXOJIM TOJIOBHOTO M CITMHHOTO MO3Td, PaK MOJIOUHOW jKeJe3bl, OPOHXHAbHBIE OMYyXOJH,
miMmpomy bepkurra, pak MEHKH MaTKH, XPOHUYECKHH JTUMQOLUTApHBIA JIEHKO3,
XPOHUYECKUN MUEJOTEeHHBbI JIEMKO3, pak TOJICTOM KHIIKH, KOJOPEKTAJIbHBIA PAaK,
KpaHHOpapuHruoMy, KOXHYK T-kinerounyr nuMmpomy, >MOpPHOHANBHBIE OMYyXOJH, PaKk
SHAOMETPHS], SMEHIUMOONACTOMY, OSMEHAUMOMY, paK IHIIEBOAA, OIMYXOJH CeMeicTBa
capkombl FOwHra, pak rias, peTHHOOJACTOMY, paK >KEIYHOrO Iy3bIpsi, racTPabHBIA pak

(ckenmynka), SKeNyIOYHO-KUIIEUHYI0 KaPUUHOHWIHYIO OIMyXOJb, >KEJIYIOYHO-KHUIIEYHYIO
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crpomanibayio onyxoib (GIST), omyxosb CTPOMaNbHBIX KJIETOK KeJyJOYHO-KUIIIEUHOTO
TPaKTa, OMyXOJb 3aPOJBILIEBBIX KJIETOK, IJTHOMY, BOJIOCATOKJIETOUHBIN JIEHKO3, paK FOJIOBBI U
IIeH, TeNaTOLEIUIFOJIAPHBIN pak (medeHn), muMpoMy XODKKHHA, THIOpapUHTeaIbHbIN Pak,
BHYTPUIJIA3HYIO MEJIAHOMY, OIyXOJIM OCTPOBKOBBIX KJIETOK (3HIOKPHHHOW IMOJKENYIOYHON
xKenesbl), capkoMmy Kamomm, pak mOYKH, TMCTHOLMTO3 KJETOK JlaHrepraHca, pak ropTaHH,
JEeWKO3, OCTpbIil JNUM(OONACTHBIN NEHKO3, OCTPBIH MHENOWAHBIN JIEHKO3, XPOHUYECKUH
TUMQOLUTAPHBIN JIEHKO3, XPOHUYECKUI MUEIIOTeHHBIH JIEHKO3, BOJIOCATOKJIETOUHBIN JIEHKO3,
paKk TedeHH, HEMEJKOKJIETOYHBIN paK JIErKOro, MEJKOKJIETOYHBIH pak JIETKOro, JUM(pOoMy
bepkutra, koxHyr0 T-kinerounyro naumpomy, numdpomy XOIKKHHA, HEXOIKKHHCKYIO
mmpomy, numpomy,  MakporiaoOynuHeMuro — BanpneHcTpema,  MeaysuoOnacTomy,
MEAYJUIOSNUTEINOMY, MEJIAaHOMY, ME30TEeJIMOMYy, pak IOJOCTH PTa, XPOHUYECKUH
MHEJIOTeHHBIN JIEKO3, MUEJIOUHBIN JIEMKO3, MHO)KECTBEHHYIO MHEJIOMY, PaK HOCOIJIOTKH,
HelipobaacToMy, HEXOIKKUHCKYIO JTIUM(OMY, HEMEJIKOKJIETOYHbIH PaK JIETKOTO, paK POTOBOM
IOJIOCTH, PaK POTOIJIOTKH, OCTEOCAPKOMY, 3JI0KaYeCTBEHHYIO (PUOPO3HYIO THCTHOLMTOMY
KOCTH, PaK SIMYHMKOB, BIMUTENUANbHBIA paK SUYHUKOB, ONYXOJb 3apPOJBIIEBBIX KIETOK
SAUYHUKOB, OINyXOJb SUYHUKOB C HHU3KMM 3JIOKAaYECTBEHHBIM MOTEHLMAIOM, pakK
MOJKENTYIOYHON JKeNIe3bl, MaluuIOMAaTO3, paKk MNapallUTOBUAHON JKENe3bl, PAaK IOJIOBOIO
YJIeHa, paK IVIOTKH, NAPEHXHWMATO3HbIE ONMyXOJIW LIMIIKOBUIHOMN Kejle3bl MPOMEXYTOUYHON
nuddepeHIpPOBKH, nuHeobJacToMy " CYINpaTeHTOPHAIbHbIE MepPBUYHBIE
HEHPOIKTONEPMAJIbHBIE OMYXOJIM, OIyXOJb TrUnogu3a, HEOIUI3UKD I[UIa3MaTUYeCKUMHU
KJIETKAMH/MHOKECTBEHHYI0 MHENIOMY, IUIEBPOJIETOYHYIO OJIaCTOMY, MEPBHYHYIO JHM(POMY
LIEHTPAIbHOW HEPBHOW CHUCTEMBI, pPAaK MPEACTATENIbHOM >KeNe3bl, PAaK MPsIMON KHIIKH,
MOYEYHO-KJIETOUHbIH pak (TMOYKH), PETUHOOIACTOMY, PaOIOMHOCApPKOMY, PaK CIFOHHBIX
JKenes3, CapKkoMy, OIyXosH ceMelicTa capkomsl FOunra, capkomy Kanomm, cunapom Cesapy,
paKk KOXH, MEJKOKJIETOYHBbIM pPaK JIETKOrO, MEJKOKJIETOYHBIH paK KHUIIEYHUKA, CAPKOMY
MSITKHX TKaHEH, TUIOCKOKJIETOYHBIH paK, Kelyaka (TacTpajbHbIi), CyNpaTeHTOPUANIbHBIE
NPUMUTHBHBIE HEHPOIKTOAEPMAIbHBIE OMyXOJH, T-KJIETOUHYI JTUM(OMY, TECTHKYJISPHBINA
pak, paKk ropTaHd, THMOMY M KapLMHOMY THMYyCa, paK LIMTOBUIHOW KeNe3bl, paK ypeTphl,
paK MaTKH, CapKOMy MAaTK{, paK BJArajuila, pakK BYJbBbL, MaKPOTJIOOYJIHHEMHIO
Banepnencrpema, onyxons Bunbpmca.

IToBpnuennble KOHUEHTpau LPA 1 Be3ukys B acuuTax OOJBHBIX PAKOM SIMYHUKA U
B BBINIOTaX IPH PaKe MOJOYHOH JKelle3bl YKa3bIBAIOT HA TO, YTO OHA MOXKET OBITh PAaHHUM
JUArHOCTHYECKUM MapKepoM, MPOTHOCTUYECKUM MOKa3aTesleM WIM MOKa3aTesieM OTBETa Ha

tepanuto (Mills ef al, Nat. Rev. Cancer., 3, 582-591, 2003; Sutphen ef al., Cancer Epidemiol.
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Biomarkers Prev. 13, 1185-1191, 2004). Konuentpaunu LPA crabunpHO Oonee BbICOKUE B
o0pa3uax acLUTOB, Ye€M B COOTBETCTBYIOIINX 00pa3Lax Iia3Mbl.

PecniupatopHsblie u ajsieprudecKkie HapyeHHs

B oxgHom acniekte LPA BHOCHUT BKJIaJ B MATOT€HE3 PECMUpPATOpHBIX 3adoneBanuii. B
OJHOM  acCmeKkTe  pecnupaTopHoe  3aboneBaHue  TpeAcTaBisieT  coOoll  acTmy.
IIpoBocnanmurensubie  3pdextsr LPA  BKIIOUAOT AETPaHYNALUIO TYYHBIX — KJIETOK,
COKpAIlleHHE TJIAJAKOMBIIIEUHBbIX KJIETOK W BBICBOOOXKAEHHE LHMTOKHHOB M3 JEHAPHUTHBIX
KJIETOK. ['JagkoMbllleyHble KIETKHU [bIXaTeNbHbIX IyTeH, SMNUTEIHaJbHble KIETKH WU
¢ubpolbnacTsl Jerkux, Bce NeMOHCTpUPYIOT oTBeThl HAa LPA. LPA BbI3bIBacT cexpennto 1L-8
OpOHXHMANbHBIMU  SIUTENHAIBPHBIMU  KJeTkamMu uenoBeka. [L-8 oOHapyxusaercs B
MOBBILUIEHHBIX KOHLIEHTpPAaLMAX B KUAKOCTAX BAL mnauueHToB ¢ acTMOH, XPOHHYECKOU
OOCTpYKTHBHOH OOJIE3HBIO JIETKMX, JIETOYHBIM CApKOMIO30M M OCTPBIM PECIHPATOPHBIM
aucrpecc-cuaapomoM, u I1-8, kak ObuO0 mMoka3aHO, 0OOCTpsiET BOCHANEHHE IbIXATEIbHBIX
nyTel U peMOAENUPOBAHNE JbIXaTEeNbHbIX NMyTeH y acTMaTUKOB. [l Bcex peuentopos LPA1,
LPA> u LPA3 Ob110 MOKa3aHO, YTO OHHM BHOCST BKJaJ B LPA-MHIYLHUPOBAHHYIO MPOAYKIIHIO
IL-8. UccnenoBanus, kiaoHupyromue MHoxkecTBeHHble GPCR, xoTopeie aktuBupyrorcst LPA,
no3poawin npoaemoncrpuposate npucyrctsue MPHK s LPA;, LPA; u LPA3s B nerkux
(J.J.A. Contos, et al., Mol. Pharmacol. 58, 1188-1196, 2000).

BricBoOo)knenne LPA u3 TpOMOOLIMTOB, aKTUBHPOBAHHBIX B YYaCTKE MOBPEKICHUS,
U ee CIIOCOOHOCTh CTUMYJIUPOBATh Mposudeparuio U cokpameHue GuopodiacToB sBISIOTCS
ocobenHocTsimiu LPA kak Menmuaropa 3aKuBJIEHUs paHbl. B KOHTekcTe 3aboseBaHus
IbIXaTeJbHBIX MyTEH acTMa SBJSIETCS BOCHAIUTENbHBIM 3a00JIeBaHUEM, IMPH KOTOPOM
HEHa/AJIeXXalie MpPOLECChl «BOCCTAHOBJIGHUS»  AbIXaTENbHBIX IyTeH MPUBOAAT K
CTPYKTYPHOMY «PEMOJIETUPOBAHUIO» AbIXaTeNbHbIX IyTel. [Ipu acTmMe KIeTKu AbIXaTeabHbIX
nyTel MOABEpraroTCs IOCTOSHHBIM TpaBMaM H3-3a pPa3jIMUHBbIX BO3AECWUCTBUM, BKJHOYAs
AJIJIEPTEHBI, 3arPsI3HUTEIH, JPYTrUe BIbIXaeMble BEIIECTBA OKPYXKAIOIIEH cpenbl, OaKTepuu U
BHUPYCBI, YTO IPUBOJUT K XPOHUYECKOMY BOCMAJIEHUIO, KOTOPOE XapaKTEPHO JJIsl aCTMBbI.

B onHOM acmekte y WHOUBUAYYMA, CTPAJarOIEro acTMOH, BBICBOOOXKIEHUE
MeIMaTOPOB HOPMAaJIbHOTO BOCCTAHOBJIEHUs, BKJto4ass LPA, HEHOpMalbHO yBEJNWYEHO, WU
OEeWCTBUSL MEIUATOPOB BOCCTAHOBIIEHHS] HEHA/UJIEIKAIUM O0pa3oM MPOAJIEHBI, YTO TMPUBOIUT
K HeaJeKBaTHOMY pPEMOJENIMPOBAHUIO JAbIXaTeNbHbIX myTell. OCHOBHbIE CTPYKTypHBIE
O0COOEHHOCTH PEMOJIENMPOBAHHBIX JIBIXaTENIbHBIX IyTeH, HaOMOJaeMble TIPU  acTME,
BKJIFOYAIOT VTONLIEHHYK PETUKYJSIpHYK 1acTuHKy (lamina reticularis) (Oa3anpHyro
MEeMOpPaHOTIOHOOHYIO CTPYKTYPY HEMOCPEACTBEHHO IO SIUTENHAIbHBIMUA — KJIETKaMHU

IBbIXaTeJbHBIX MyTeH), YBEJIMYEHHOE KOJWYECTBO U AaKTUBALMIO MHO(YHOPOOIacTOB,
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YTOJIIEHNE CJIOS TNIAAKUX MBILIL, YBEIUYEHUE KOJIUYECTBA CIU3UCTBIX JKEJe3 U BblAENEHUs
CIIM3U, U WU3MEHEHUs] B COEAMHUTENbHOW TKaHU U KaNMWUBIPHOM pyclle MO BCEil CTEeHKe
apIxareabHbIX yTeil. B ogHoM acniekte LPA ciocoOCTBYeT 3TUM CTPYKTYPHBIM U3MEHEHHSIM
B JpIXaTenbHbIX MyTsX. B omHom acnekte LPA yuacTByeT B OCTpON TMNeppeakTUBHOCTH
AbpIXaTeNbHbIX MyTell mnpu actMme. IIpocBeT peMonenuMpOBaAaHHOTO acCTMAaTHYECKOTO
IBIXaTeJIbHOTO MyTH OOJiee Y3KUH M3-3a YTONIIEHHs CTEHKU ABIXAaTENbHOTO MyTH, TEM CAMbIM
yMeHbIlIass TOTOK Bo3ayxa. B omgHom acmekte LPA cmocoOCTByeT HOIrOCPOYHOMY
CTPYKTYPHOMY  pEMOJEIUPOBAHUID U OCTPOM TUNEPPEAKTUBHOCTH  aCTMAaTHUYECKUX
neIxaresbHbX myTed. B omHom acmekre LPA cnocoOcTByeT rumeppeakTUBHOCTH, KOTOpast
ABJISIETCS OCHOBHON OCOOEHHOCTBIO OCTPBIX OOOCTPEHHH aCTMBI.

B nononHeHne K KJIETOYHBIM OTBETaM, OINOCpPeNOBaHHBIM LPA, HECKOJIBKO
KOMITOHEHTOB CUTHAJIBbHOTO NMyTH LPA, NpUBOASAIIUX K 3TUM OTBETaM, UMEIOT OTHOLIEHHUE K
actme. IloBbimaromas perymauus peuentopa EGF  unagynumposana LPA wu  takcke
HaOJIoaeTcst B aCTMaTHYECKUX AbIXaTrenbHbIX nyTax (M. Amishima, ef al., Am. J. Respir.
Crit. Care Med. 157, 1907- 1912, 1998). XpoHHueckoe BOCHaJIEHHE CIOCOOCTBYET
BO3HUKHOBEHHUIO aCTMbl, U H3BECTHO, YTO HECKOJIBKO (PAKTOPOB TPAHCKPHUIILIUH, KOTOPBIE
aktuBupytorcs LPA, yuactByroT B Bocmanenuu (Ediger ef al., Fur Respir J 21:759-769,
2003).

B omHom acnekte mnponudepanuss U cokpamenue (GpuOpodaacToB, U Cekpeums
BHEKJIETOYHOTO MaTpukca, crumynupyemas LPA, cnocoOctByer ¢ubponponndepaTuBHbIM
NpU3HAKaM ApPyrux 3a00yieBaHUI NbIXaTENbHBIX MyTEeH, TaKUX KakK MEPUOPOHXHUOISPHBINA
(¢ubpo3, NPUCYTCTBYIOMINI MPU XPOHUYECKOM OpOHXUTE, SM(PHU3EMEe U UHTEPCTHIIHAIBHOM
3a0oneBaHnH JIETKHX. DM(pr3emMa Takke CBsi3aHa C JIeTKUM (puOpPO30M aIbBEOJSIPHON CTEHKH,
NPU3HAKOM, KOTOPBIH, Kak IOJIaraloT, TMPEACTaBIseT COOOH TMOMBITKY BOCCTAHOBUTH
aNbBEOJISIpHOE TmOBpexnaeHue. B apyrom acnekte LPA wrpaer pomp B (puOpO3HBIX
UHTEPCTULHANIBHBIX  3a00JIEBAHHUAX JIETKMX M OOJUTEpUpPYIOIIEeM OpOHXHOJUTE, TI7ie
NOBBIIIEHBl KaK KOJUIareH, Tak U Muodudpodnactel. B npyrom acmekte LPA yuacTByer B
HECKOJIbKUX M3 PAa3JIMYHBIX CHHAPOMOB, KOTOPBIE MPEACTABISIOT COOOH XPOHHYECKYIO
OOCTPYKTHUBHYIO OOJIE3Hb JIETKUX.

Bsenenue LPA in vivo BbI3bIBaeT T'MIIEPUYBCTBUTENBHOCTH JbIXATENbHBIX MyTell,
pacyecbIBaHHE B OTBET Ha 3y[, HHPHMIBTPALIUIO U aKTUBALMIO 303MHO(UIIOB U HEHTPOPHIIOB,
peMoeNnupoBaHie COCYAOB M HoOWIenTtuBHble (QuekcopHbie orBeThl. LPA  Takke
UHIYLHUPYET BBICBOOOKIEHNE THCTAMUHOB MBIIIUHBIMU M KPBICHHBIMU TYYHBIMU KJIETKAMH.
IIpu ocTpoii ajuIepruuecKoil peaku TMCTAMUH BBI3BIBAECT PAa3JIMYHbIE PEAKILUH, TAKUE KaK

COKpALICHUE TJIAAKUX MBI, 3KCCyAalMi0 IUIa3Mbl H o6pa3013aHI/Ie CJIN3U. 3chy):[au1/m
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TUTA3MBI SIBJISIETCSI BAKHOM B JIBIXATENBbHBIX MYTSAX, IIOTOMY YTO yTE€YKa U MOCIEAYIOLIHHA OTeK
CTEHKHM JIBIXaTeNbHBIX MyTeH  CIOCOOCTBYIOT  PAa3BUTHIO  THIIEPYYBCTBUTENBHOCTH
IBIXaTeIbHBIX MyTeH. DKCCydalMs IUIa3Mbl MPOrPECCUPYET IO OTE€Ka KOHBIOHKTHUBBI MPU
IJIA3HOM aJUIEPTHYECKOM PACCTPONCTBE M 3aJI0KEHHOCTH HOCA MPHU AJUIEPrHYECKOM PUHHTE
(Hashimoto ef al., J Pharmacol Sci 100, 82 — 87, 2006). B ogHOM acrekTe SKCCyaamus
iasmbl, Bel3BaHHAs LPA, omocpenyeTcst BBICBOOOXKIEHHEM T'MCTAMHMHA M3 TYYHBIX KIIETOK
yepe3 ONMH WIM Heckojbko pernentopoB LPA. B omHom acnekre peuentop(s) LPA
BkirovaroT LPA; w/mnmu LPAs. B ogHom acmekre coemunenue ¢opmynbsl (I) umm ero
(bapMaleBTHYECKH TPUEMIIEMYIO COJIb MPUMEHSIOT B JIEYEHUH DPA3JIMYHBIX AJJIePrHYECKUX
3a0oneBaHunii y muiekonuraromux. B ogHom acnekrte coenuHenue ¢opmynsl (I) mmm ero
(bapMaLeBTHYECKH TPUEMIIEMYIO COJIb IPUMEHSIOT B JICYEHHH PECITUPATOPHBIX 3a00IeBaHHI,
HapYLIEHHUH WM COCTOSIHUN Y MIIEKONUTAOMKX. B omHOM acnekTe coennnenne Gpopmysl (1)
win  ero (apMaleBTHUECKH MPUEMIIEMYIO COJb MPUMEHSIOT B JIEYEHHH AacTMbl Y
miekonuTaromux. B ogHoMm acnexre coenunenue ¢popmyinsl (I) umm ero ¢apmaneBTudecku
MPUEMJIEMYIO COJIb IIPUMEHSIOT B JICYEHUU XPOHUYECKOH aCTMbI Y MIIEKOITUTAIOLIHX.

Hcnonb3yemblii B HACTOSIIEM IOKYMEHTE TEPMHH «PECHHPAaTOpHOE 3a00JIEeBaHHE»
OTHOCHTCS K 3a00JIeBaHUsIM OPTaHOB, KOTOPBIE YYaCTBYIOT B JIBIXaHUH, TAKUX KaK HOC, TOPJIO,
rOpTaHb, E€BCTAXUEBBbI TPYObI, Tpaxes, OpPOHXH, JIETKHE, COOTBETCTBYIOLIHE MBILILIbI
(manpumep, auadparma u MexxpeOepHbIe KOCTH) M HEpBbL. PecruparopHbie 3a00JeBaHMs
BKJIFOYAIOT, HO 0€3 OrpaHUyeHUs], aCTMY, PECIIUPATOPHBINA AUCTPECC-CUHAPOM Y B3POCIBIX U
AJJIEPTUYeCKyI0 (PK30TE€HHYI0) acTMy, HeaJUIEPTHYECKYI0 (PHIOT€HHYI0) acTMy, OCTPYIO
TSDKENYI0 aCTMy, XPOHHUYECKYIO aCTMy, KIMHMYECKYI) acTMy, HOUHYKO acTMy, aJUIepreH-
UHIYLUUPOBAHHYK)  aCTMy, AaCIHPHH-YyBCTBHTENBHYIO  aCTMy, AacTMy, BBI3BAHHYIO
(U3NIECKUMHU YTIPAKHEHUSIMH, M30KAITHIUYECKAs] TMIIEPBEHTWISILIMIO, aCTMY, HAYaBIIYIOCS B
JETCTBE, aCTMY, HAUaBIIYIOCS BO B3POCIIOM BO3PACTE, KAILIEBYIO aCTMY, MPO(pECCHOHAIBHYIO
acTMy, YCTOMYMBYIO K CTEPOMAAM acTMy, CE30HHYI) acTMy, CE30HHBIH aJuIepru4ecKuit
PUHHT, KPYTJIOTOIUYHBIA AJUIEPrHUECKUl PUHHT, XPOHHUYECKYIO OOCTPYKTHBHYHO OOJIE3HBb
JIETKUX, BKJIIOYAsl XPOHUYECKUH OPOHXHUT WM SMQPU3EMY JIETKHX, JETOYHYIO THIIEPTEH3HIO,
UHTEPCTULHANBHBIA  (UOpPO3  JIETKUX W/WIM  BOCHAJIEHHE JbIXaTEIbHBIX MyTeH U
MYKOBHUCIIH/IO3 H THITOKCHIO.

Hcnonp3yeMblii B HACTOSIIIEM JOKYMEHTE TEPMHH «acTMa» OTHOCHTCS K JIFOOOMY
HApPYLICHUIO JIETKHUX, XapaKTEePHU3YIOIIEMYyCsl HM3MEHEHUSIMH B IIOTOKE JIETOYHOIrO Tasa,
CBSI3aHHBIMHU C CY’KEHHEM JIbIXaTeJbHBIX MyTeH Mo Jr000H npuunHe (BHYTPEHHSS, BHELIHSSA
win o0e;, anepruyeckasi WM HeaJuieprudeckas). TepMuH acTMa MOXKET OBITh UCTIOIB30BaH C

OIHHUM WJIN HECKOJIbKUMU MPUJIAraTCJIbHbIMU JIA YKa3aHWUA NPHUYNHBL.
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B onHOM acmiekTe B HAacTOsIIEM JOKyMEHTE MpeAsaraeTcs NpUMEeHeHHe COeANHEHUsI
dopmyner  (I) wmmu ero  QapManeBTUYECKH TIPUEMJIEMOW COJM B JICYCHHH  WJIH
NPEAYNPExKAEHUN XPOHUYECKONW OOCTPYKTUBHOW OOJNE3HM JIETKHUX Y MJIEKOIHTAIOLIETO,
BKJIFOYAIOIIEe BBEIEHHE MJIEKONUTAIOIEMY IO MeHbIIeH Mmepe ofauH pa3 3(PpQeKTUBHOro
KOJINYECTBA MO MEHbIIEH Mepe oHoro coenuHenus ¢popmydsl (I) mmm ero papmaneBTHUECKH
npuemsemoii comn. Kpome toro, xpoHudeckass oOCTpYKTHBHAsI OOJIE3HDb JIETKHX BKJIIOYAET,
HO Oe3 OrpaHWYeHHs, XPOHUYECKUH OpOHXUT WINM 3MPHU3EMY JIETKUX, JETOYHYIO
TUTNIEPTEH3UI0, HHTEPCTULIUAIBHBIA (PUOPO3 JIErKoro W/ UM BOCIIANIEHUE JBIXATENbHbIX MMyTeH
1 MYKOBUCLIUZO3.

Hepsnas cucrema

HepsHas cucrtema sBIsieTCsl OCHOBHBIM JIOKYCOM sl okcnpeccun LPAj;, Tam oHa
IIPOCTPAHCTBEHHO U BPEMEHHO pETryJUpPYeTCsl Ha MPOTSDKEHUU BCETrO PAa3BUTUS MO3Tra.
OnuroaeHapoLUThI, MUETMHU3UPYIOLINE KJIETKH B LIEHTpalbHON HepBHOH cucreme (CNS),
skcnpeccupyror LPA; y wmuekonurtaromux. Kpome TOro, IIBaHHOBCKHE — KJIETKH,
MHEJMHU3UPYIOIINE KJIETKH Nepudepudeckoil HEpBHOH CHCTEMBI, TAaKKe€ SKCIIPECCHPYIOT
LPA), KOTOpBIHi ydacTByeT B pEryJsiLUH BBDKMBAEMOCTH W MOP(OJOrMH HIBAHHOBCKUX
KJIETOK. DTH HaOJIOAEHUs] ONpPeNeNsioT BakKHble (PYHKIMU JUI PELenTOP-ONOCPEIOBAHHOM
nepenaun curHaios LPA B HeliporeHese, BBDKUBAEMOCTH KJIETOK M MUETTMHHU3ALUH.

ITonBepranue KJIETOUHBIX JMHUN Mepupepudeckoll HEPBHON CHUCTEMBbI BO3IEHCTBHIO
LPA nmpuBoauT K OBICTPOH peTpakLMU HX MPOLECCOB, YTO MPUBOIUT K OKPYTJICHUIO KJIETOK,
KOTOPO€ OTYaCTH OINOCPENOBAaHO MOJHMepU3aluell akTHUHOBOrO LHUTOCKenera. B omHOM
acniekte LPA BbI3bIBaeT HEHpOHANBbHYIO JEreHepaliio B MaTOJOTHUECKUX YCJIOBUSX, KOTaa
reMaTodHIeamuecKkuii Oapbep TMOBPEKACH M KOMIIOHEHTbI CBIBOPOTKH MPOHHUKAIOT B
rosioBHOH Mo3r (Moolenaar, Curr. Opin. Cell Biol. 7:203-10, 1995). UMMopTanu3oBaHHbIE
KJIeTO4HbIe JIMHUH HelipoOiactoB CNS U3 KOpBI TOJIOBHOIO MO3Tra TaKKe JIEMOHCTPUPYIOT
OTBETHbIE peaKIWH peTpakiuu Ha Bo3aeiicrBue LPA mocpenctBom aktuBaumu Rho wu
aKTOMHO3MHOBBIX B3aumozeiicTBuil. B onHom acnekte LPA cBsi3aHa ¢ mOCTUIIEMHYECKUM
HelipoHanbHBIM nIoBpeskaeHueM (J. Neurochem. 61, 340, 1993; J. Neurochem., 70:66, 1998).

B oxnHOM acniekte npennaraercs coenquHenne ¢popmysl (1) ninm ero papmaneBTHUECKH
npuemiiemasl Ccojb [N NPUMEHEHUs B JIeUeHUM WM TNPEeAyNpekAeHUH paccTpoicTBa
HEPBHOM CHUCTEMBbl y MIJIEKONUTANOINEr0. TepMHH «pacCTPONCTBO HEPBHOM CHUCTEMBD) B
KOHTEKCTE HACTOSIIEro ONMUCAHUS OTHOCUTCS K COCTOSIHUSIM, KOTOpPbIE U3MEHSIOT CTPYKTYPY
WK (PYHKIIUIO TOJIOBHOTO MO3ra, CIIMHHOTO MO3Ta WJIH MepU(epuIeckoil HEPBHOHN CHCTEMBI,
BKJIFOYAs, HO Oe3 orpaHuueHus, OoJe3Hb AubLreiiMepa, OTEK TOJIOBHOTO MO3Ta,

nepeOpaNbHYI0 HWIIEMHIO, HHCYJbT, pPACCESHHBIH CKJIEPO3. HEBPONaTHH, OOJIe3Hb
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ITapkuHCOHA, COCTOSIHUSI TOCHE TYIOW WJIM XUPYPTHYECKOW TpaBMbl  (BKIFOUAS
MOCJICONEPAIMOHHYI0 KOTHUTHUBHYIO MUC(YHKIHMIO W TMOBPEKACHHE CIHHHOTO MO3ra HIIH
CTBOJIa TOJIOBHOTO MO3ra), a TaK)Ke€ HEBPOJOTMYECKHE AaCMeKThl HAPYIIEHHi, Takhe Kak
JereHepaTuBHOE 3a00JIeBaHUE TO3BOHOUHUKA M UIITHAJITHS.

B ognom acrniekte nipensaraercst coequnenue gopmydsl (I) wim ero papmaneBTHdIeCKH
npuemseMas Cojib Uil MPUMEHEHHsI B JISUSHUH WM TpenynpexaeHun pacctporictsa CNS y
miekonuraroero. PaccrpoiictreBa CNS BmouaroT, HO 0€3 OrpaHHWYeHHs, pacCesTHHBIN
ckyepos, Oonesnp IlapkuHcoHa, OoNe3Hb AJbIreliMepa, HHCYJIBT, HIIEMHIO TOJIOBHOTO
MO3ra, HIIEMHI0 CEeTYaTKHM, KOTHUTHBHYKO HHCQYHKLHIO TIOCJIE ONepalyd, MHUIPEHb,
nepudepruvIecky0 HEBPOMATHIO/HEBPOIIATUYECKYIO OOJb, MOBPEXKIEHHE CIHUHHOIO MO3ra,
OTEK TOJIOBHOTO MO3Ta ¥ TPABMY T'OJIOBBL

CepaeuHo-cocyaHCcTbIe HAPYIIEHHS

CepaeuHo-cocymuctble  (eHOTHNBI, HaOMIOJaeMbple TMOCHE LEJNEeBOH  Jesenuu
TM30(OCHOIUITUAHBIX PELENTOPOB, IOKA3bIBAIOT BAKHYK pOJb Mepenadyd CHUrHAJIOB
a130pOoCHOIUITUIOB B Pa3BUTHM M CO3PEBAHMU KPOBEHOCHBIX COCYIOB, OOpa3OBaHUU
aTepoOCKJIEPOTUYECKHX OJisiiek u noaaep:kanuu cepaeunoro purma (Ishii, I et al. Annu. Rev.
Biochem. 73, 321 —354, 2004). Auruorenes, (OpMHPOBaHUE HOBBIX KAIMMJUISIPHBIX CeTEl U3
YK€ CYIIECTBYIOLIEH COCYAMCTOH CHCTEMBbI, B HOpPME 3aIyCKAaeTCsl MPH 3aKUBJICHUH PaH,
pocre TKaHell W MHOKapIHaJbHOM aHTHMOTeHE3e TOC/E HIIEMHYECKOrO TMOBPEKIEHHS.
IMentunueie ¢aktopbl pocta (Hanpumep, daxktop pocra sumorenus cocynoB (VEGF)) u
T30 ocHOMUMHIIBI KOHTPOJIUPYIOT COTJIACOBAHHYIO MPOJU(EPALUI0, MUTPALUIO, aATe3HIO,
nuddepeHIMPOBKY U COOPKY COCYIUCTHIX 3HIOTeNuanbHbiX KieTok (VEC) u okpyskarommux
COCyAMCThIX TiaakoMmbiiedHbix kiaerok (VSMC). B ogHOM acrmekre QuCperysisiusi
NPOIIECCOB, OIMOCPENYIOIIUX AaHTHOTeHe3, TPUBOAUT K PA3BUTHIO aTEPOCKIIEPO3a,
TUIEPTeH3UH, POCTY OIMYXOJH, PEBMATOMAHOMY apTPUTY M AMAOETHUECKOH PEeTHHOMATUH
(Osborne, N. and Stainier, D.Y. Annu. Rev. Physiol. 65, 23-43, 2003).

JIayHCTpUM CUTHaJIbHbIE MYTH, BbI3bIBaeMble JH30()OCHONIUIHIHBIME PELIENTOPAMH,
BKJIFO4alOT Rac-zaBucumoe oOpasosanue mamemononuii (nanpumep, LPA1) u Rho-
3aBHCUMOE 00pa3oBaHUE CTPECCOBBIX BOJIOKOH (nanpumep, LPA)), d9ro BakHO I
KJIETOYHOM MUTrpauuu U aare3un. JIucyHKLUsS SHAOTENHS COCYJOB MOXKET CABHHYTh OaaHC
OT Ba30AMJIATALMM K BA3OKOHCTPUKLUHU M MPUBECTU K TUIEPTEH3MH H PEMOIEIUPOBAHHUIO
COCYJIOB, KOTOpBIE SIBJISTIOTCSI (paKTOpaMu pUCKa IUisi aTtepockyiepoza (Maguire, J.J. et al,,
Trends Pharmacol. Sci. 26, 448—-454, 2005).

LPA cnocobctByeT kak paHHed dase (mucyHkius Oapbepa W aAre3wsi MOHOLMTOB

SHAOTENMs), Tak W Tmo3aHel ¢ase (akTuBalusi TPOMOOLMTOB W BHYTPHAPTEPUATHHOE
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oOpazoBaHue Tpomba) aTepOCKIIEpPO3a, B AOMOIHEHUE K ero odemMy nporpeccupoanuto. Ha
panHeit ctanuu LPA 13 MHOTOYMCIIEHHBIX HCTOYHUKOB HAKATUTUBAETCSA B OYarax MOPaKeHHsI
u aktusupyet poacrsenHbie emy GPCR (LPA1 u LPA3), sxcnipeccupyemMble Ha TPOMOOLIUTAaX
(Siess, W. Biochim. Biophys. Acta 1582, 204-215, 2002; Rother, E. et al. Tupax 108, 741—
747, 2003). 310 BBI3BIBAET U3MEHEHHE (POPMBI TPOMOOLIMTOB U Arperanuio, 4YTo MPUBOANUT K
00pa30BaHUIO BHYTPHAPTEPHAIBHOIO TpoMOa M, BO3MOXKHO, HH(APKTY MHOKapaa u
WHCYJIbTY. B mopmep:kky cBoeli areporeHHOH akTuBHOCTH LPA Takke Moxer ObITh
MHUTOreHOM u MororeHoM misi VSMC ©  akTHBaTOPOM JHIOTEIHMAJBHBIX KIETOK U
Makpodaros. B ogHOM acniekre MIeKONMUTAIOIINE C CEPAEUHO-COCYIUCTBIMH 3a00JIEBaHUAMU
BBIUIPBHIBAIOT OT AHTaroHUCTOB peuentopa LPA, xoropble npenoTBpamaroT oOpa3zoBaHHE
Onstex TpomMOa U HEOMHTUMBL

B onHoMm acniekte coenmaenue ¢popmysl (I) win ero ¢papmaneBTHYECKH MPUEMIIEMYIO
COJIb TIPUMEHSIFOT AJISl JICYCHUS] WM MPOQUIAKTHKH CePAEeYHO-COCYAMCTBIX 3a00eBaHui y
MJIEKOITUTAOLIUX .

Hcnonp3yemblli B HACTOSINEM JOKYMEHTE TEPMHH  «CEpPAEYHO-COCYIUCTOE
3a0oeBaHNe» OTHOCUTCA K 3a00JIeBaHUSAM, 3aTParuBAlOIIUM CepALle WM KPOBEHOCHBIE
coCynpl WM K OOOMM, BKJIIOYas, HO O€3 OrpaHuYeHHUs: apUTMHUIO (TIPEICEPAHYIO MU
JKEJYJJOYKOBYIO, M 00€), aTepOCKJIepO3 M €ro OCJOXKHEHHUS; CTEHOKAPAHIO, HAapYLISHHUs
CEepACYHOr0 PHUTMA, HIIEMUI0 MHUOKapaa, WH(PApKT MHUOKAapAa;, aHEBPH3MY Cepala MU
COCYIOB;, BACKYJHT, WHCYJbT, MepUPEPUIECKYI0 OOCTPYKTHBHYIK)  apTEPHUONATHIO
KOHEYHOCTH, OpTaHa WIH TKaHH, pernepdy3noHHOE MOBPEKACHHUE MOCHE UIIEMHH T'OJIOBHOTO
MO3ra, CepAla WIM APYroro opraHa WIM TKaHH, 3HIOTOKCHYECKHH, XUPYPTUYECKHHA WIJIN
TPaBMATUYECKUH LIOK; TUIIEPTEH3HIO, MIOPOK KJIAITaHa CePALa, CEPAEUHYI0 HEIOCTATOYHOCTb,
AaHOMAJIbHOE KPOBSIHOE MABJIEHHE, LIOK, Ba30KOHCTPUKLMUIO (BKJIOUYAs BAa3OKOHCTPHKIIMIO,
ACCOLIMMPOBAHHYIO C MHUTPEHBIO), COCYIUCThIE HAPYIIEHUs, BOCMAJIEHUE, HEIOCTATOYHOCTb,
OTpaHUYEHHBIE OJHIUM OPTaHOM WJIH TKAHBIO.

B ogHOM acmekTe B HAcTOSINEM  JOKYMEHTE  MPEIJIAralOTCs  CIOCOOBI
NPEAYNPEKACHUS] WIH JICUYEHHs Ba30OKOHCTPUKIUH, aTEPOCKJIEPO3a M €ro OCJIOKHEHHH,
UIIEMUH MHOKapnaa, WH(papKTa MHOKAapAa, aHEBPU3MBI AOPThbI, BACKYJIHTA WU HWHCYJbTA,
BKJIFOYAIOIME BBEICHHE MIICKOMHUTANOLIEMY 110 MEHbIIEH Mepe OOuH pa3 3(PQPeKTHBHOrO
KOJINYECTBA MO MEHbIIEH Mepe ogHOoro coenuHeHus popmydsl (1) mmm ero papmaneBTHUECKH
NPUEMJIEMON CONM, WK (apMaLeBTHUECKOH KOMITO3MLHUU WM JIEKAPCTBEHHOT'O CPEACTBA,
KOTOpOe BKItoUaeT coequHenne Gopmynsl (1) win ero ¢papmManeBTUYECKH IPUEMIIEMYIO COJIb.

B onHOM acmekTe B HACTOSIIEM AOKYMEHTE MpPEIUIararoTcsl CrocoObl YMEHBIIEHHS

peniepdy3MOHHOTO  TIOBPEXKIEHUS  CepAla  TOoCiHe  WIIeMHUH  MHOKapaa  W/Wium
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SH/IOTOKCUYECKOTO IMIOKAa, BKJIOYAOIIME [0 MEHbIIeH Mepe OIHOKPATHOE BBEIEHUE
MileKonuTaromeMy 3(Q(QeKTHBHOrO KOJMYECTBA MO MEHbINEH Mepe OOHOrO COCIUHEHHS
dbopmysl (I) unm ero papmarneBTHIECKH IPUEMIIEMOI COJIH.

B onHOM acnekTe B HACTOSIIEM AOKYMEHTE MpPEIUIararoTcsi CrocoObl YMEHBIIEHHS
CY>KEHMsI KPOBEHOCHBIX COCYAOB y MJIEKONHTAIOIIEr0, BKIIIOYANOIINE IO MEHbIIel mepe
OJHOKpPATHOE BBEIEHHE MIIEKONMHTAOIEeMy 3(p(EKTHBHOTO KOJMYECTBA MO MEHbIIEH Mepe
onHoro coenuHenust popmysl (1) wim ero papmManeBTHUECKU TPUEMIIEMON COJIH.

B ongHOM acmnekte B HACTOALIEM TOKYMEHTE NPENJIararoTcsi CriocoObl CHMKEHHS MIIH
NPEAYyNpPEexKAEeHUs] TOBBIIEHHSI KPOBSHOTO JABJIEHHUS] Y MJIEKOMHUTAIOLIETO, BKIIIOYAIOIIHE TI0
MEHbIIEH Mepe OJHOKPATHOE BBEJEHHE MIIEKONMHUTaroueMy 3(pQEeKTHBHOrO KOJIUYECTBA IO
MeHbLIEH Mepe OfHOro coeanHeHust popmyinsl (1) wim ero gpapmarneBTUYECKH NPUEMIIEMOMN
COJIH.

Bocnanenne

brimo mnoxazano, uyto LPA peryaupyerT HMMMyHOJIOTUYECKHE PEAKLUH IyTEM
MOAYJIUPOBAHUS] AKTUBHOCTH/(PYHKLUIT UMMYHHBIX KJIETOK, Takux kKak T-/B-mumdorursr u
makpodarn. B  axkrtuBupoBannbpix T-kinerkax LPA  aktuBupyer mnpoaykuuro IL-
2/mpomudepanmio kinerok nocpeacrsom LPA; (Gardell et al, TRENDS in Molecular Medicine
Vol.12 No.2 February 2006). Dxcnpeccusi LPA-uHIyIUPOBAaHHBIX M€HOB BOCMATUTEILHOIO
otBeta onocpenyercst LPA1 u LPAs (Biochem Biophys Res Commun. 363(4):1001-8, 2007).
Kpome Toro, LPA MonyupyeT XxeMOTaKCUC BOCTIAIUTEIbHBIX KJIETOK (Biochem Biophys Res
Commun., 1993, 15;193(2), 497). IlponudepaTuBHasi W LUTOKHH-CEKPETHPYIOIIAs
aKTUBHOCTP B oTBeT Ha LPA wummyHHBIX Kietok (J. Imuunol. 1999, 162, 2049),
arperalyioHHasl aKTUBHOCTb TPOMOOIHMTOB B OTBeT Ha LPA, yckopeHne MUrparrioHHOH
aKTUBHOCTH B MOHomMTax, aktuBaumsg NF-kB B ¢uOpobnacrax, ycuiaeHue CBsSI3bIBAHUS
(uOpOHEKTHHA C KJIETOYHOH MOBEPXHOCTBIO U T.II. SIBJISIFOTCS M3BECTHBIMU. TakuM oOpasom,
LPA cBsi3aHa ¢ pa3iMuHBIMU BOCTIAIUTEIbHBIMA/UIMMYHHBIMHU 3200JI€BaAHUSIMH.

B omnom acniekte coenuaenue ¢popmysl (1) wiu ero GpapManeBTHYECKH TPUEMIIEMYEO
COJIb MIPUMEHSIOT JUISA JICYCHHUS] WU MPENYIPEKACHUST BOCHAJIEHHs Y MIIEKOMHUTAomero. B
onHOM acmekte aHTaroHucTel LPA) w/mmm LPA3; HaxonsT mprUMeHEHHe B JICYEHUU WU
NPEAYNPEKAEHUN BOCTIAIUTEIbHBIX/UMMYHHBIX HApPYLIEHUH Y MJIEKONMUTAOIEero. B ogHOM
acriekte aHTtaroHuct LPA1 mpencraBmsier coboit coemuHenne ¢opmynel (I) wmm ero
bapMareBTHUECKH TPUEMIIEMYIO COJIb.

IIpumeprl  BOCHANHMTEIBHBIX/UMMYHHBIX ~ HAPYLIEHUH  BKIIOYAOT  [COPHA3,
PEBMATOMIHBIA apTPUT, BACKYJIUT, BOCHAIUTENbHOE 3a00JeBaHHE KHUINEYHHKA, JEPMATHUT,

OCTE0apPTPUT, ACTMY, BOCTIAJIUTEIBHOE 3a00JIeBAHNE MBIIIL, AJUIEPTUYECKUN PUHHUT, BATUHUT,
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WHTEPCTULUANBHBIA LUCTUT, CKJIEPOAEPMHIO, O5K3€My, AJJIOTEHHYK) WM KCEHOTCHHYIO
TPAHCIUTAHTAIMIO (OpraHa, KOCTHOTO MO3Td, CTBOJIOBBIX KIIETOK M JIPYTHX KJIETOK U TKaHEH)
OTTOp’KEHUE TPAHCIUIAHTATa, pEAKLMI0 «TPAHCIUIAHTAT IPOTUB XO35MHA», KPAacCHYIO
BOJUAHKY, BOCHanuTenbHOEe 3aboneBanue, nauader [ Tuma, seroussii  ¢Gudpos,
nepmaromMuosut, cuaapom lllerpena, Tupeouant (Hanpumep, XamuMOTO U ayTOUMMYHHBIN
TUPEOUIUT), MHACTEHHIO T'PABUC, AYTOUMMYHHYIO T€MOJUTHYECKYI0 aHEMHUIO, PACCESTHHBIH
CKJIEPO3, MyKOBHCLHA03, XPOHUYECKUH PELUIUBUPYIOIIUI I'€NaTHT, IEPBUYHBIN OMITHapHBIN
LUPPO3, AJIJIEPIrUUECKUN KOHBIOHKTUBUT U aTOMUYECKUN J€PMaTHUT.

Jpyrue 3a60/1eBaHHsA, HAPYLIEHHUS] UJIH COCTOSIHUSA

B coorBercTBMM € OZHMM M3 AaCMNEKTOB NPEAJIArarOTCsl CIOCOOBI  JICUEHUs,
npenynpexaeHus, IIPEIOMIIEHUS TEeHACHLINH, OCTaHOBKHU WIH 3aMeJIeHUs]
MIPOrPECCUPOBAHMS KJIMHUYECKU BbIpakeHHbIX LPA-3aBucumbix win LPA-onocpenoBaHHbIX
3a00JIeBaHMI MIIN COCTOSTHUM, WM JIEUeHHUs] CHMITOMOB, aCCOLIMMPOBAHHBIX WJIN CBS3aHHBIX
¢ LPA-3aBucumbiMu nu LPA-onocpenoBaHHBIMEI 3a00JI€BAHUSIME WIM COCTOSTHUSIMU, ITyTEM
BBEIEHHs MJIEKONMTAaIeMy coexuHeHuss ¢opmyasl (I) wmm ero (¢apmarneBTHuecKH
NpueMIeMoi conu. B HEKOTOpBIX BapMaHTax OCYLIECTBIEHHUsI CyOBeKT yxe mmeer LPA-
3aBucumoe miu LPA-onocpenoBanHOe 3a00NeBaHNEe MM COCTOSIHME Ha MOMEHT BBEICHHS
WM TTOBep KeH pucky passutus LPA-3aBucumoro uinu LPA-onocpenoBaHHOTo 3a0051€BaHMSI
WUJIN COCTOSTHUS.

B HekoTopbIx acnekrax akTuBHOCTh LPA) y Miekonuraromero npsiMo Uil KOCBEHHO
MOZYJIMPYETCsl BBEACHHEM (IO MEHbIIeH Mepe OJUH pa3) TepamneBTUYeCKU 3PPEeKTUBHOrO
KOJINYECTBA MO MEHbINEH Mepe oHOro coenuHenust popmydsl (I) mmm ero papmaneBTHUECKH
npuemsieMoii conu. Takast MOAyJSALMS BKJIIOYAeT, HO 0€3 OrpaHHYEHUs, CHUKCHUE W/WIN
uHruoOuposanue axtuBHOocTH LPA;. B 1OnojmHHUTENBHBIX acmekTax akTUBHOCTH LPA 'y
MJIEKOMUTAOLIETO MPSIMO HJIM KOCBEHHO MOIYJHUPYETCs, BKJKOYAs CHIDKEHUE W/HIN
WHTHOUpOBAaHUE, MyTeM BBeneHus (MO MeHbIIeH Mepe OIWH pa3) TepaneBTHUECKH
3¢ (}eKTHBHOrO KOJMYECTBA IO MEHbLIEH Mepe omHOro coenuHenus ¢opmynsl (I) wim ero
bapmaneBTHUECKH TTpueMiIeMOoi coiu. Takas MOAYJSIIHs BKIFOYAET, HO Oe3 OrpaHu4eHus,
YMEHbLICHUE W/WIM WHTHOMpPOBaHHWE KOJMYECTBA W/WIIM akTUBHOCTH pernenrtopa LPA. B
onHoM acriekre penentop LPA mpencrasisier coboit LPA;.

B onnom acnekte LPA oka3piBaeT cokpammaroiiee AEHCTBUE HA TJIAAKOMBIIICUHBIE
KJIETKH MOYEBOTO MY3bIPs, BBIAENEHHBIE M3 MOUYEBOTO MY3BIPs, U CIIOCOOCTBYET DPOCTY
SMUTENTNANBHBIX KJIETOK, MPOUCXOISAIINX U3 MPENCTaTeNbHON sxenessl (J. Urology, 1999, 162,

1779-1784; J. Urology, 2000, /63, 1027-1032). B ppyrom acmekte LPA cxumaer
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MOYEBBIBOZSIINE TYTH W TPEACTATENbHYIO JKenely in  Vilro W yBeIU4YHBaeT
BHyTpUypeTpanbHoe nasienue in vivo (WO 02/062389).

B HekoTOpBIX acrekTax NpPemNIaraloTCs CIOCOOBl MPEnyNpekKaeHUs WIN JICUSHUs
peKpyTHHra 503MHOQUIOB w/mnu 0a30pMIIOB, W/WMIM JAEHAPUTHBIX KJETOK, W/WJH
HeUTpo(UIOB, W/HUIM MOHOUMTOB, W/WiM T-KJIETOK, BKIIOYAIOIIWE IO MEHbIIEH Mepe
OJHOKpPATHOE BBEIEHHE MIIEKONMHTAOIEeMy 3(p(EKTHBHOTO KOJMYECTBA MO MEHbIIEH Mepe
onHoro coenuHerust popmysl (1) wim ero papmManeBTHUECKHA TPUEMIIEMOU COJIH.

B HekoTOpBbIX acrekTax NpeararoTcsi CrocOObl JIEUEHHs] LUCTUTA, B TOM YHCIE,
HAIpUMep, WHTEPCTHLUAIBHOIO IMCTUTA, BKJIOYAIOLIME IO MEHbIIeH Mepe OJHOKpPaTHOe
BBEICHNE MJIEKOMUTAIOIIEMY TeparneBTu4eck 3(h(peKTHBHOrO KOJIMYECTBA 10 MEHbIIEH Mepe
onHoro coenuHenust popmysl (1) wm ero papmManeBTUUECKU TPUEMIIEMON COJIH.

B coorBercTBMM C OAHMM U3 aCIEKTOB CIOCOOBI, OMNMCAHHBIE B HACTOSIIEM
JAOKYMEHTE, BKJIIOUAIOT YCTAHOBJICHUE IMArHO3a WIN YCTaHOBJIEHHE (DaKTa, MMEeTCs! WIH HeT
y mauuenta LPA-3aBucumoe unun LPA-onocpenoBanHoe 3a00/ieBaHIE UM COCTOSIHHE, TTyTEM
BBEeNIeHHsI CyOBeKTy TepaneBTH4ecKu 3¢(dexTuBHOro Koamyectsa coenuHeHus: Gopmydst (1)
win ero (papMaleBTHUECKH INPUEMIIEMOI COJIM, U OIpEeAeIeHHe, MPUCYTCTBYET HIIM HET
HIOJIOKUTEIIbHBINA PE3yJIbTAT B OTBET HA TAHHOE JICUEHUE.

B ogHOM acrnekTe B HACTOSLIEM JOKYMEHTE MpeaararTcs coenuHenus popmysl (1),
ux (papMaLEeBTHUECKH TPUEMIIEMBbIE COJH, (hapMaLEeBTHUECKH NPUEMIIEMbIE TPOJIEKAPCTBA U
(apMaleBTHYECKH TPUEMIIEMbIE COJIBBATBI, KOTOPbIE SIBIAIOTCS aHTaroHucramu LPA), u
NPUMEHSIFOTCST JUIsl JICUEHHsI TALUEHTOB, CTPAJAIOIUX OJHUM WU HECKOJbKUMH LPA-
3aBUCUMbIMU 1M LPA-0onocpenoBaHHBIMU COCTOSTHUSIME WK 3a00JIEBAHUSIMH, BKJIFOUAsi, HO
0e3 orpannueHusi, ¢ubpo3 nerkux, Gudpo3 mouku, GuOpPo3 nedeHu, pyOLEBaHHE, ACTMY,
PUHHUT, XPOHHYECKYI0 OOCTPYKTHUBHYIO OOJIe3Hb JIETKHX, JIETOYHYK) THIEPTEH3HIO,
UHTEPCTULUANBHBIA  (UOPO3 JIETKHX, apTPUT, QJUIEPTHI0, I[ICOPHA3, BOCHAIUTEIIbHBIE
3a00NeBaHMs KHIIEUHUKA, PECIHUPATOPHBIA JHCTPECC-CHHAPOM Y B3POCIHBIX, HH(apPKT
MHOKap/a, aHeBpPH3MYy, HHCYJbT, paK, 00ab, mnponudepaTuBHbIE HAPYLUICHHSA U
BOCIIAJIUTENIbHBIE COCTOSTHUSI. B HEKoTOphIX BapuaHTax ocymectsieHus: LPA-3aBucumble
COCTOSIHUSL WJIM 3a00JIEBaHMSI BKJIIOYAIOT COCTOSIHMSI MM 3a00JIeBaHMS, NPU KOTOPBIX
NPUCYTCTBYET W/ MiH HabmoaaeTcs: abCOMFOTHBIN HWIIH OTHOCUTENbHBIN H30bITOK LPA.

B mrobom w3 BbelmeynoMsHyTHIX —acnekToB LPA-3aBucumbie wumm  LPA-
ornocpenoBaHHbIe 3a00JI€BaHNsI WM COCTOSIHHS BKITIOUYAOT, HO 0e3 orpaHudeHus, Gpudpos
OpraHa, aCTMy, aJUIEpTrHYECKUe HAPYLICHHs, XPOHUYECKYIO OOCTPYKTUBHYIO OOJIE3Hb JIETKHX,

JIETOYHYIO TUIEPTeH3UI0, (GuOpO3 JIErKUX WK IUIEBPBI, MEPUTOHEANbHbIH (PUOpO3, apTpurT,
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AJJIEPTHIO, PaK, CEPIEYHO-COCYANCThIC 3a00JE€BAHMS, PECITUPATOPHBIA TUCTPECC-CUHAPOM Y
B3POCIBIX, HHPAPKT MHOKap/a, aHEBPU3MY, HHCYJIBT U PakK.

B oxgnom acniekre coeqnnenue Gopmysl (I) wnm ero ¢papmaneBTHUECKH TPUEMIIEMYIO
COJIb TIPUMEHSIIOT JUISl VIIyUYIICHNS] YyBCTBUTEIBHOCTH POTOBHIBL, CHUKEHHOW B PE3yJIbTaTe
omepauuii Ha pOTOBMLE, TaKUX Kak JaszepHslil in sifu xeparommne3 (LASIK) wnmm B
pe3yibTaTe YOAJEeHUIO KaTapakThl, JUId YJIYYIIEHHS YyBCTBUTEIBHOCTH POTOBHLIBI
CHIDKEHHOH B pe3yJbTaTe JereHepaliil POrOBUIIbL, U AJIS JIEYEHUS] CUMIITOMA CyXOro IJasa,
BBI3BAHHOT'O TEMU K€ IIPUYUHAMHU.

B onHOM acnekte B HacTOsIIEM AOKYMEHTE NPEAJIaraeTcsi IPUMEHEHUE COeIMHEHHS
dopmynbr  (I) wmnm  ero ¢apmaneBTHUECKH NPUEMIIEMONW COJNM Uil JIEYSHUS HWIIH
NPEAYyNpPEexKIEHUs] BOCTIAJIUTEIBHOIO 3a00/I€BaHus IJ1a3 U aJUIEPrUuecKoro KOHbIOHKTUBUTA,
BECEHHEI0 KEPAaTOKOHBIOHKTUBUTA U MANWUIAPHOIO KOHBIOHKTHUBHUTA Y MIIEKOIUTAIOLIETO,
BKJIIOYAIOIIEe IO MEHbIIEeH Mepe OHOKPaTHOE BBEIEHHE MIleKonmuTaromeMy 3¢dekTuBHOro
KOJIMYECTBA MO MEHbIIEH Mepe OHOro coennHeHus popmyel (I) mmm ero papmarneBTHIECKH
IIPUEMJIEMOM COJIN.

B ongHOM acriekte Hacrosiuee M300peTEeHHE OTHOCUTCS K NMPUMEHEHHIO COeIUHEHUSI
dopmynbr () wimm ero (QapmaneBTUYeCKH TPUEMIIEMON CONHM Uil JICYSHUS HIIH
npeaynpexnaenusi  Oonesnu  Illerpena  wim BOCTIAJIUTENILHOTO  3a00JIeBaHMS,
COIPOBOKAAIOIIETOCS] CYXOCTBIO TJ1a3, Y MIJIEKOMHUTAIOLIErO, BKJIIOYAKOLIEMY IO MEHbIIEH
Mepe OJHOKpPATHOE BBENEHHE MIIEKOMUTAroIIeMy 3((EKTUBHOTO KOJMYECTBA MO MEHbIIEH
Mepe onHoro coenuHenus popmyis (I) wiu ero papmaneBTHYECKU MPUEMIIEMOM COJIH.

B onnom acnekte LPA u LPA-penenrops! (Hanpumep, LPA1) BoBlIe4eHbI B TaTOreHE3
ocreoaptpura (Kotani et al, Hum. Mol. Genet., 2008, /7, 1790-1797). B omHOM acrmekTe
HacTosiee M300peTeHHe OTHOCHTCS K MpHMEHeHHto coenuHeHus (opmyiel (I) wmm ero
(apMaleBTHYECKH MPUEMJIEMOH COJIM JJISl JICUEHUs] WIM TPENyNPEKISHHUsT OCTE0ApTPHUTA Y
MJIEKOMUTAIOLIETO,  BKJIIOYANOIEMY IO MEHbIIEH Mepe OJHOKPAaTHOE BBEICHHE
milekonuraroueMy 3(Q(QeKTHBHOrO KOJMYEeCTBA MO MEHbINEH Mepe OIHOrO COCOMHEHHS
dbopmyusl (1) umu ero papManeBTHYECKU MPUEMIIEMOMN COJTH.

B ongnom acnekte LPA-peuentopsl (Hampumep, LPAi, LPA3) BHOcAT Bkiag B
NaToreHe3 peBMaTOMAHOrO aptpura (Zhao et al, Mol. Pharmacol., 2008, 73(2), 587-600). B
OITHOM aCIeKTe HACTOslIee N300pPETeHNEe OTHOCUTCS K MPUMEHEHHIO COCOUHEHUsS (hOPMYIIbI
() nmm ero (apmaneBTUYECKH NPUEMIIEMON CONM JJS JICUEHUS WM TMPEoyNperKIeHUs
PEBMATOMOHOIO apTPUTa Yy MIIEKONMHUTAOLIEro, BKJIIOYAIOIIEMY IO MEHbIIEH Mepe
OJHOKpPATHOE BBEIECHHE MIEKONMHTAOIEeMy 3(p(EKTHBHOTO KOJHYECTBA MO MEHBIIEH Mepe

oxHoro coenrHeHus popmyisl (1) mmm ero papmaneBTHUECKH TPUEMIIEMOH COJIH.
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B omnom acnexte LPA-penentopsl (Hampumep, LPA1) BHOCAT BKJIaA B JIUTIOTEHES.
(Simon et al, J.Biol. Chem., 2005, vol. 280, no. 15, p.14656). B ogHOM acriekte HacTosiiee
n300peTeHne OTHOCUTCS K TpuMeHeHuro coenmHeHuss Qopmynsl  (I) wmm  ero
bapMareBTHYECKH PUEMIIEMON COJIH JUJIsl CTUMYJIMPOBaHUS 00pa30BaHUs JKUPOBOH TKaHU Y
MJIEKOMUTAIOLIErO,  BKJIOYAKOLIEMY IO MEHbLIEH Mepe OJHOKPAaTHOE BBEIEHHE
MileKonuraroueMy 3(Q(QeKTHBHOrO KOJWYECTBA MO MEHbIIEH Mepe OIHOrO COCIUHEHUS
dopmysl (I) unm ero papmareBTUIECKH IPUEMIIEMOI COJH.

a. AHanu3bl in Vitro

O¢pdexTuBHOCTb COEOUHEHMH TO HACTOSINEMY H300pPETEHHI0 B KadyecTBe
uHrnouropos LPA1 MOXHO omnpenenuth B (PYHKIMOHAJBHOM aHanu3e aHTaroHucra LPA;
CJIEYIOLTIM 00pa3oM.

Knerku suuHMKAa KUTAMCKOrO XOMsiKa, cBepxskcmnpeccupyrooume LPA; uyesnoseka,
BoICeBa Ha HOYb (15000 KyieTOK/MyHKY) B MOKpbIThbIe MOnu-D-nusuHom 384-myHOUHBIE
mukporutanmeTs! (Greiner bio-one, Homep o katanory 781946) B cpene DMEM/F12 (Gibco,
HoMmep o karanory 11039). ITocne KyJbTHBUPOBAHUS B TEUEHHE HOYM KJIETKH HArpy KaH
kpacureneM-uHaukaTopom kaneiusi (AAT Bioquest Inc, Homep mo karanory 34601) B
tederue 30 Munyt ripu 37°C. 3aTeM KJIETKH ypaBHOBEIINBAIHN 1O KOMHATHOH TeMIiepaTypbl B
TeueHne 30 MUHYT mepen aHaIu30M. TecTUpyeMmble COCAMHEHUs, CONMOOMIN3UPOBAHHBIE B
DMSO, nepenocunu B 384-myHOUHBIE TUIAHIIETHI C HECBSI3BIBAIOIIECH IMOBEPXHOCTHIO
(Corning, HOMep moO Katajory 3575) ¢ WCIONBb30BAaHHEM AaKyCTUYECKOW IUCIIEHCEPHOM
craniuu  Labcyte Echo w  pasbasmsim  Oydepom mis anammsa [1X HBSS ¢
kajbpuuem/maraueM (Gibco, Homep mo karanory 14025-092), 20 MM HEPES (Gibco, Homep
no katayory 15630-080) u 0,1% BSA, He coneprkamuii >KUpHbIX KHCIOT (Sigma, HOMep 1o
katajory A9205)] no xoneuyHol koHuneHtpamuu 0,5% DMSO. Paz0baBneHHble COSTUHEHHUS
nobasysiin K kietkaMm ¢ nomorpio FDSS6000 (Hamamatsu) B KOHEYHBIX KOHIIEHTPALIUSAX B
nuanasone ot 0,08 HM 1o 5 MkM. u 3aTeM HHKYyOupoBau B TeueHrne 20 MUH IPU KOMHATHOH
temrieparype, mociie dero nodaensiin LPA (Avanti Polar Lipids, Homep mo kartajiory
857130C) B koHeuHbIX KOHIEeHTpauusax 10 HM s crumyssinnu kinetok. 3Hadenue [Cso st
COEIUHEHHUs] OIpenessUIl KaK KOHLEHTPALMI0 TEeCTHPYEMOIro COEJUHEHHUs, KOTopas
uHruouposana 50% MOTOKa KajblMs, WHAYLIHPOBAHHOTO B3STOH B oTAenpbHOCcTH LPA.
3nauenuss ICso omnpenensii  nmyTeM HOATOHKM — JA@HHBIX K 4-apamMeTpu4ecKoMy
noructuaeckomy ypasaernto (GraphPad Prism, San Diego CA).

b. AHanu3sl in Vivo

ITpobGa ¢ LPA ¢ oreHKo# KOHIIEHTpaLUU THCTAMUHA B TJIa3Me
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CoenuHeHue BBOIWJIM TEPOPaAbHO, p.0., MbImuHBIM camkam CD-1 3a 2 waca nmo
BBeneHus poObl ¢ LPA. 3arem mbiam BBOnMIH Yepe3 XBocToByio BeHy (IV) 0,15 mn LPA B
0,1% BSA/PBS (2 wmxr/mkin). PoBHO wepe3 2 muHyThl mocie BBeneHuss LPA wmblmeit
YMEPIUBISUIA IyTE€M JEKaMUTaluu W COOMpaju TYJIOBUIIHYIO KPOBb. OJTH 00pa3upbl
COBMECTHO HEHTPU(PYTUPOBATIH U OTAENIbHbIE MTPOOBI 00BEMOM 75 MKJI 3aMOPAKUBAIH TIPH -
20°C no npoBeneHUsl aHAIN3a Ha TMCTaMUH.

AHanmu3 Ha THCTAaMHUH B IUla3M€ TIPOBOAWJIM CTaHIApTHBIM MeronoMm EIA
(mmmyHOdepMeHTHBIN ananu3). O6pasupl iasmel oTranBaiy u passoamwin 1:30 B 0,1% BSA
B PBS. Cnenosanu nporokony EIA nns ananusa rucramMuHa, ONMUCAHHOMY NMPOU3BOAMTENEM
(Histamine EIA, Oxford Biomedical Research, EA#31).

Ucnons3yemyro B ananmmze LPA cocrasmsuiu cnenyromum obpaszom: LPA (1-oneouns-
2-ruapokcu-sn-rauuepo-3-pocdar (matpuesas conp), 857130P, Avanti Polar Lipids)
rorosmii B 0,1% BSA/PBS B o0weii koHeHTpauu 2 MKr/mMki1. B3semmsanu 13 mr LPA u
nobasisuu 6,5 M 0,1% BSA, nepemernnBany Ha BopTekce U 00pabaThIBaIN YIBTPa3BYKOM B
TedeHue ~1 yaca 0 NoJy4eHUs: IpO3pavHoOro pacTBopa.

V. ®apmaneBTHYECKHE KOMIO3ULIUH, COCTABbI 1 KOMOWHALINH

B HekoTOphIX BapuaHTaX OCYINECTBICHMS Ipemyaraercs (apMareBTHIecKast
KOMIIO3ULUS, COAepKallas TepaneBTU4YeCKU d(PPEKTUBHOE KOJMYECTBO COEIMHEHUS
dopmynbl (I) wnm ero QapmaneBTHYECKH MpHEMIIEMON coyiid. B HEKOTOpPBIX BapHaHTaX
OCYIIECTBIIEHHsI (PapMaLleBTUYECKAs KOMITO3UIUS TAKXKe COINEPIKUT MO MEHbINEH Mepe OIUH
(apMaleBTHYECKH PUEMJIEMbIil HEAKTUBHBINA HHIPEIUEHT.

B HekoTOpbIX BapuaHTAaX OCYINECTBJICHUS Mpenjaraercs (QapMareBTHIeCKast
KOMITO3UIIUS, COAepKallas TepaneBTUYeCKU d(P(PEKTUBHOE KOJHMYECTBO COEIMHEHUS
dopmyinbl (I) unu ero ¢apmaneBTHUECKH MPUEMJIEMOW COJM M IO MEHbIIEH Mepe OIuH
dapMaleBTHYECKH  NPHEMJIEMbIi  HEaKTHBHBI  HWHrpegueHT. B omHOM  acmekrte
dapMarieBTHUECKAasT KOMIIO3UIUSI COCTAaBJIEHA Ui BHYTPHUBEHHOH HHBEKLWH, TMOIAKOKHON
UHBEKLINH, IEPOPATHHOTO BBEICHUS, MHTAJSILIMH, HA3aJIbHOTO BBEACHHUS, MECTHOT'O BBE/ICHUS,
0(TaNbMOIOTHYECKOr0 WJIM YIIHOTO BBEACHHUS. B HEKOTOPBIX BapHAHTAX OCYIIECTBIICHUS
dapmanieBTHUECKAasT KOMIIO3MIUSI TPEACTABIsieT COoOOH TalbneTKy, MWK, Karcydy,
KUIKOCTh, JIEKAPCTBEHHYIO (opMy il MHralsiMuH, pacTBOpP HA3aJBHOTO  CIIpes,
CYIINO3UTOPHUH, CYCIEH3HUIO, T'ellb, KOJUIOHJ, AUCIEPCHIO, CYCIIEH3UI0, PacTBOP, 3MYJIbCHIO,
Ma3b, JIOCbOH, TJIA3HbIE KaTUTH HJTH YIIHbIE KaTUId.

B HekoTOphIX BapHaHTax OCYIIECTBICHUs (papManeBTUYECKass KOMITO3ULMS, KpOMe
TOTO, COJEPKUT OAUH WJIM HECKOJIBKO JTOTIOJIHUTENbHBIX TEPANEBTHUECKH aKTHBHBIX ar€HTOB,

BBIOPAHHBIX HU3. KOPTHUKOCTEPOUIOB (Hanpumep, IE€KCaMeTa30H Wi (DIYTHKA30H),
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UMMYHOJIETIDECCAHTOB  (Hampumep, TAKPOIUMYC U INHUMEKPOJIHMYC), aHAJIbIETHUKOB,
NPOTHBOPAKOBOTO AareHTa, NPOTHBOBOCHAIMTENBHBIX CPEICTB, AHTATOHHUCTOB peELENTopa
XEMOKHHA, OpOHXOIMJIATATOPOB, AHTArOHUCTOB JIEHKOTPHEHOBBIX PELENTOPOB (Hanpumep,
MOHTEJIYKacT Win 3a(UpyKacT), MHTHOUTOPOB OOpa30BaHUs JICHKOTPUEHOB, HHIHOUTOPOB
MOHOALIMJITIMLEPOJIKIMHA3BL, HHrHOUTOPOB (pocdonmumassel A1, HHrHOUTOPOB (ocdommasbl
Az u wuHrubOuropo smsodochomunaszer D (lysoPLD), HHruOMTOpPOB ayTOTaKCHHA,
AHTHKOHTECTAHTOB, AHTUTHCTAMHHOB (nanpumep, JIOPaTUAMH), MYKOJIUTHUKOB,
AHTUXOJIMHEPTUYECKUX CPENCTB, MPOTHUBOKAIIJIEBBIX CPENCTB, OTXAPKUBAIOIIMX CPENCTB,
NPOTUBOMH(EKIIMOHHBIX CPencTB (Hanpumep, ¢Gy3unueBas KHUCIOTA, B YAaCTHOCTH, MJIs
JIEYEHHsI aTOMMYECKOTO IEPMATHTa), IPOTUBOTPHUOKOBBIX CPEACTB (Hanpumep, KIOTPUA30J, B
YaCTHOCTH, JJI JIYEHUs aTONMYECKOro JepMaruTa), Tepamuu aHTH-IGE anTuTenamu
(nanpumep, omamusymal), B-2 agpeHepruuecKue aroHUCThl (Hanpumep, ambOyTepos HIIH
calbMeTepod), Apyrue anraroHuctsl PGD2, neficTByromue Ha Apyryue perenTopsl, TaKue Kak
anraronuctsl DP, uaruburopet PDE4 (nanpumep, nunomMunact), JeKapCTBEHHbIE CPEACTBa,
KOTOpBIE ~ MOAYJUPYIOT  BbIpaOOTKY  LUTOKMHOB, Hanpumep wunruoutopsl TACE,
JIEKapCTBEHHbIE CPEACTBA, KOTOPBIE MOAYJIUPYIOT aKTUBHOCTh HUTOKMHOB Th2 IL-4 u IL-5
(Hanpumep, ONOKUPYIOIIME MOHOKJIOHAJbHBIE AHTHTENA W PACTBOPUMBIE pPELENTOpPHI),
aronuctel PPARY (nanmpumep, po3WrIMTa30H W  MHOMIMTA30H), HWHTUOMTOPBI  S-
JIMTOKCUTEHA3bl (Hanpumep, 3UNeyTOH).

B HekoTOphIX BapHaHTaxX OCYIIECTBICHUs (papManeBTUYECKass KOMITO3ULMS, KPOMe
TOTO, COAEPKHUT OIWH WJIA HECKOJBbKO JIOTIOJHUTENbHBIX AHTH(PHOPO3HBIX areHTOB,
BbIOpaHHBIX K3 NHUP(QEHUIOHA, HUHTenaHubOa, Tanuaommmaa, kapiaymada, FG-3019,
bpesonmumymada, wuHTEpdhepoHa aibda, JEHUTHHU3UPOBAHHOW CYNMEPOKCHITUCMYTA3bl,
cumty3symaba, TaHsucepTuba, Tpamokunymadba, hu3G9, AM-152, IFN-ramma-1b, TW-001,
PRM-151, PXS-25, nentokcudummHa/N-aneTUIUCTenHa, MeHToKcuuuinHa/Butamuta E,
canbOyTamona cyibdarta, [Sar9,Met(02)11]-cyocTannuu P, nenrokcudrimnHa, Ouraprpara
MepKanTaMuHa, O0eTHXOoJieBOl KucnoThl, apamxona, GFT-505, »stunosoro sdupa
SHKO3aIeHTaeHOBOM KHUCIOThI, MeT(GOopMUHa, MeTpeenTuHa, MypoMoHabda-CD3, onrumpasa,
IMM-124-E, MK-4074, PX-102, RO-5093151. B HexoTOpBIX BapuUaHTax OCYILECTBIEHHS
npeayiaraeTcst crnocod, BKIOYANOIMUN BBeneHue coexauHeHust (opmyner (I) wnmm  ero
dapmaneBTHUECKH TpUeMiIeMOld coiau  4enoBeky ¢ LPA-zaBucumbiM  uimm LPA-
OTIOCPEIOBAHHBIM 3a00JIEBAHIEM HIIH COCTOSIHMEM. B HEKOTOPBIX BapHaHTaX OCYINECTBICHUS
YEJIOBEKY YK€ BBOAST OJMH HIJIM HECKOJIbKO JIOTIOJHUTENbHBIX TEPAIEBTUYECKU aKTHBHBIX
areHTOB, OTJIUYHBIX OT coenuHeHust ¢popmynsl (I) nnm ero gapmaneBTHYECKH MPUEMIIEMON

coim. B HEKOTOPbIX BapUaHTaX OCYLICCTBIICHUA CHOCO6, KpOME€ TOro, BKJIHOYACT BBECIACHUC
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OJTHOTO MJIM HECKOJBKHUX IOIMOJHUTEIbHBIX TEPANEBTUYECKH AKTUBHBIX ar€HTOB, OTJIMYHBIX
ot coennHeHus Gpopmysl (I) wm ero papmaneBTHUECKH MPUEMIIEMOH COJIH.

B HekoTOpbIX BapuaHTaX OCYINECTBICHUS OAMH I HECKOJIbKO JOTIOJHUTENbHBIX
TEPANeBTHUECKN AaKTHBHBIX areHTOB, OTJIMYHBIX OT coeauHeHus (opmynbsl (I) wmu ero
bapMaLeBTHYECKH TPUEMJIEMON COJM, BBIOMPAIOT H3: KOPTUKOCTEPOUAOB (HAIpUMED,
nekcaMeTa3oHa Wi (IyTHKa30HA), MMMYHONEIIPECCAHTOB (Hanpumep, TAaKpOIUMyca H
NUMEKPOJINMYCa), aHaJbI€TUKOB, NPOTHBOPAKOBBIX AareHTOB, IPOTHBOBOCIAIHTEIbHBIX
areHTOB, AHTArOHUCTOB PELENTOpPa XeMOKHHA, OPOHXOMUTHYECKHX CPEACTB, aHTArOHUCTOB
JEUKOTPUEHOBBIX PELIENITOPOB (Hanpumep, MOHTENYKACT WU 3a(UpiyKacT), HHrHOUTOPOB
o0Opa3oBaHusl JIEWKOTPUEHOB, WHIHMOMTOPOB  MOHOALMIIIMLEPONKUHA3, HWHIHMOUTOPOB
docponunazpr Ai, uHrHOUTOPOB (ocdonunasel Az U UHruOUTOpOB NU3zodoconunazer D
(lysoPLD), MHrHOMTOPOB ayTOTaKCHHA, AHTHMKOHTECTAHTOB, AHTUTUCTAMHHOB (Hanpumep,
JIOPAaTHIWH), MYKOJUTHKOB, aHTHXOJMHEPIMYECKUX CPEACTB, NMPOTHBOKAIIEBBIX CPEICTB,
OTXapKHUBAKOIIMUX CPEACTB, NPOTHBOMH(EKIMOHHBIX CPeAcTB (Hanpumep, Qy3uanenas
KHCJIOTA, B YACTHOCTH, /ISl JICUEHUS] aTONMMYECKOTO IEPMAaTUTA), IIPOTHBOTPUOKOBBIX CPENICTB
(nanpumep, KIOTPUA30J, B YACTHOCTH, U JIEYEHHs aTONMUYECKOrO IepMATUTA), Teparuu
antu-IgE anturenamu (Hanmpumep, omanuzymal), -2 anpeHepruyeckre AaroHUCTbI
(Hanpumep, anpbOyTEPON WM CaIbMETEpOJT), Apyrue aHtaronuctsl PGD2, nelicTByroune Ha
Apyrue perenTopel, Takue Kak aHTaroHuctsl DP, wunruburoper PDE4  (nanpumep,
LWJIOMMJIACT), JICKAPCTBEHHBbIC CPENCTBA, KOTOPbIE MOIYJHUPYIOT BbIPAOOTKY LHMTOKHHOB,
nanpumep, wunruoutopsl TACE, nexapCTBEeHHbIE CpPEACTBA, KOTOPbIE MOAYJHPYIOT
akTUBHOCTh LUTOKMHOB Th2 IL-4 u IL-S5 (nanpumep, ONOKHMpPYyIOLINE MOHOKJIOHAJBHBIE
aHTHUTENa W PacTBOPUMBIE perentopbl), aroHuctsl PPARY (nampumep, posuriaurazoH u
MHUOTJINTa30H), UHTUOUTOPBI S-TTUIOKCUTE€HA3bI (HAnpumep, 3UNeyTOH).

B HekoTOpbIX BapuaHTAaX OCYINECTBICHHS OAMH HJIH HECKOJIbKO OTIOJHUTEJbHBIX
TEPaNeBTHUECKN AaKTHBHBIX areHTOB, OTJIMYHBIX OT coeauHeHus (opmyner (I) wmm ero
dapMaleBTHYECKH MPHEMJIEMOH COJIM, MPEACTABISIIOT CO00H apyrue aHTU(GHUOPO3HBIE
areHThl, BHIOpaHHbIE M3 MUpQEeHu0Ha, HUHTenaHuba, taaunomuna, kapiaymada, FG-3019,
bpesonmumymada, wuHTEpdhepoHa aibda, JEHUTHHU3UPOBAHHOW CYNMEPOKCHITUCMYTA3bl,
cumTy3ymaba, TaHzucepTuba, Tpamokunymada, hu3G9, AM-152, IFN-ramma-1b, TW-001,
PRM-151, PXS-25, nentokcudummmHa/N-aneTUIUCTenHa, MeHTOKcuuuinHa/ButamMuHa E,
canbOyTamona cyibdarta, [Sar9,Met(02)11]-cyoctanumu P, nenTtokcudmimHa, Ouraprpara
MepKanTaMuHa, O0eTHXONIeBOH KuCHoThl, apamxona, GFT-505, »stunosoro sdupa
SHKO3aeHTaeHOBOM KHUCIOThI, MeT(GopMHHa, MeTpeenTuHa, MypoMoHada-CD3, ontumpasa,

IMM-124-E, MK-4074, PX-102, RO-5093151.
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B HekoTOpbIX BapuaHTaX OCYINECTBICHUS OAMH I HECKOJIBKO JOTIOJHUTENbHBIX
TEPANeBTHUECKN AaKTHBHBIX areHTOB, OTJIMYHBIX OT coeauHeHust (opmynbsl (I) wmu ero
bapmaneBTHUECKH TNpHeMieMoil cony, BbiOuparoT u3 uHruOuTopoB ACE, pamunpuina,
anraronuctoB All, upOecaprana, aHTHAPUTMHUECKUX areHTOB, JPOHENAPOHA, AaKTUBATOPOB
PPARa., axtuBaropoB PPARYy, mnuornurasoHa, pOCHINIMTA30HA, MPOCTAHOWJIOB,
AHTArOHUCTOB PELENTOPOB SHAOTENINHA, WHTMOUTOPOB 3JIaCTa3bl, AHTArOHHUCTOB KaJIbIIMA,
Oera-0I0KaTOPOB, AMYPETUKOB, AHTATOHHCTOB PELENITOPOB aJbJOCTEPOHA, SIUIEPEHOHA,
UHTUOUTOPOB ~ PEHHWHA, HWHTUOMTOPOB  KHMHA3bl rho, pacTBOPUMBIX  aKTHUBATOPOB
ryanmitaruukiassl (sGC), cencubmmmsaropos sGC, nuarudburopos PDE, unrunduropos PDES,
nonopoB NO, npenaparoB HanepctssHkd, HHruoutopos ACE/NEP, cratnHOB, HHrHOUTOPOB
00paTHOro 3axBaTa »eMUHBbIX KUCJOT, aHTaroHuctroB PDGF, anTaroHucToB BazompeccuHa,
akBapetrukoB, uHruOuropoB NHEI1, anrtaronucroB ¢akropa Xa, aHTaroHHCTOB (hakTopa
XIIla, aHTUKOAryJNSHTOB, AHTHUTPOMOOTHYECKMX areHTOB, WHIHOUTOPOB TPOMOOILHMTOB,
npouOPOTHUECKIX AareHTOB, AKTUBHUPYEMBIX TPOMOMHOM HWHrHOMTOpOB (uOpUHOIU3A
(TAFI), wunruburopoB PAI-1, KymapuHOB, TIemapuHOB, AHTAarOHUCTOB TPOMOOKCAHA,
AHTAarOHNUCTOB CepoTOHMHA, uHruoOmropoB COX, acnupuHa, TepaneBTUYECKUX AHTHTEI,
anraronucroB GPIIb/Illa, antaronucroB ER, SERM, WHruOUTOpPOB THPO3WHKHHA3BI,
uHruoutopoB RAF-kuHa3el, unruouropoB p38 MAPK, nupdenunona, HUHruOUTOpOB
MYJIbTUKUHA3bI, HUHTeAaH0a, copadeHuda.

B HekoTOpbIX BapuaHTaX OCYIIECTBJICHUS OAMH HJIM HECKOJIbKO JOTOJHUTENIbHBIX
TEPaNeBTHYECKN AKTHBHBIX areHTOB, OTJIMYHbIX OT coeauHeHus (opmynbl (I) wmu ero
dapmaneBTHuecku npuemiemMon conu, BbiOWparoT u3 Gremlin-1 mAb, PAI-1 mAb,
Promedior (PRM-151; pexomOuHaHTHBII yenoeueckuii Pentraxin-2); FGF21, aHTaroHucTos
TGFf, nan-anToronucros avp6 u avp; narudburopos FAK, uaruduropos TG2, uHruOuropos
LOXL2, unru6uropoB NOX4, uaruduropoB MGAT2, GPR120.

dapmareBTUYECKHE COCTABBI, OMMCAHHBIE B HACTOSINEM HOKYMEHTE, MOJKHO BBOJIUTH
CyOBEKTY pa3IMYHBIMHU CITOCOOAMU MHO)KECTBEHHBIMH IyTSMU BBEACHUS, BKIIIOUAs, HO HE

OTPAaHUYMBASACh UMM, TEPOPAIbHBIN, TMapPeHTEpaNbHBIA (Hanpumep, BHYTPUBEHHBIH,

>
MOJKOXKHBIN, BHYTPUMBILICYHBIH), WHTPAHA3aJbHBbIA, OYKKaJbHbIA, MECTHBIA WU
TPaHCAEPMAaJIbHBINA NMyTH BBeAeHUs. PapMaLleBTUUECKUE COCTABbI, ONUCAHHBIE B HACTOSIIEM
IOKYMEHTE, BKJIIOYAlOT, HO 0Oe3 OrpaHHuYeHHs, BOJHBbIE  JKUJIKHE JHUCIEPCHUH,
CaMO3MYJIbIUPYIOIIHUECS OHUCHEPCHH, TBEPAbIE PACTBOPBL, JUIOCOMAJIBHBIE AUCHEPCHUH,
a’po30JIM, TBEpAbIE JIEKAPCTBEHHblE (HOPMBI, TIOPOIIKH, COCTaBBl C HEMEIJICHHBIM

BI:;ICBO60)KI[€HI/IGM, COCTaBbI C KOHTPOJIHPYECMbIM BbICBO60)KI[eHI/IeM, JICTKOIIJIABKHE COCTAaBhI,

Ta6J'IeTKI/I, KarncyJibl, MNWJIKOJIH, COCTaBbl C 3aMCAJICHHBIM BbICBO60)KI[eHI/IeM, COCTaBbl C
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NPOJIOHTUPOBAHHBIM ~ BBICBOOOXKIIEHHEM, COCTaBBl C HMIYJIbCHBIM BBICBOOOXKIEHHEM,
COCTaBBI, COCTOSIIIUE W3 MHOMKECTBA HYACTHI, M CMEIIAHHbIE COCTaBbl C HEMEIJICHHbIM U
KOHTPOJIMPYEMBIM BBICBOOOKIEHHEM.

B HekoTopeIx BapuaHTax ocyuiecTBieHuss coeauHenne Qopmynel () wim ero
bapMareBTHYECKH PUEMIIEMYIO COJIb BBOAST MEPOPATBHO.

B HekoTopeix BapmaHTax ocyuiectBieHuss coeauHenne Qopmynel () wim ero
bapMaLeBTHYECKH PUEMIIEMYIO COJIb BBOJSAT MECTHO. B Takux BapmaHTax OCYINECTBIICHUS
coequHenne (opmynsl (I) wim ero ¢gapmaneBTHUECKH MPUEMIIEMYIO COJb COCTABIISIOT B
Pa3JINYHBIX MECTHO BBOAMMBIX KOMITO3UIUSX, TAKUX KaK PacTBOPBI, CYCIIEH3MH, JIOCHOHBI,
rejy, MacThl, MAMIYHHU, CKpaObl, BTUpPaeMble CPEICTBA, CMa3bIBAIOIINE CPECTBA, JiedeOHbIe
KapaHjamy, JedeOHble MOBA3KH, Oajb3ambl, KpeMbl WiIu Ma3u. Takue (apmaneBTHUECKHE
COEMHEHUS] MOTYT COAEPKaTh COMIOOMIN3ATOPBI, CTAOMIIM3aTOPBI, areHTHI, MOBBILIAOIUE
TOHUYHOCTb, Oy(epsl 1 KoHCepBaHTHL. B omHOM acnekre coenunenue ¢popmyisl (I) nnmm ero
(bapmaLeBTHYECKH NPUEMIIEMYIO COJIb BBOISIT MECTHO Ha KOXY.

B eme omHoM acmekte coenuHeHue Qopmynbl (I) wium ero ¢apmareBTUYECKH
NPUEMJIEMYIO COJIb BBOAAT IIyT€M MHrajsuuu. B ofaHOM BapuaHTe OCYILECTBIIEHUS
coenurenue (opmyibl (I) wim ero apmaueBTHYECKH TPUEMIIEMYIO COJIb BBOAST MyTEM
WHTaJISILNN, KOTOPasi HEMOCPEACTBEHHO BO3JICHCTBYET HA JIETOYHYIO CUCTEMY.

B nppyrom acnekre coenuHenue ¢opmyabsl () umm ero dapmaneBTHUECKH
NPUEMJIEMYIO COJIb COCTABIISIIOT JUIsi MHTPAHA3AJIBHOTO BBEIEHHsI. Takue COCTABbI BKIFOUAOT
Ha3aJIbHbIC CIIPEH, Ha3aJIbHbIC TYMAaHbI U T.11.

B nppyrom acnekre coenuHenue ¢opmyasl () umm ero  dapmaneBTHUECKH
NPUEMJIEMYIO COJIb COCTABJISIIOT B BUJIE TJIA3HBIX KaIleJb.

B eme ogHOM acmekTe mpeasiaraeTcs UCMob30BaHue coenrHeHus: Gpopmysl (1) umm
ero (hapMaLeBTUYECKH MPHEMIIEMOH COJM B M3TOTOBJICHUH JIEKAPCTBEHHOT'O CPEACTBA IS
JeueHnst 3a00JIeBaHNs, HAPYLICHUSI WIM COCTOSIHUH, MPH KOTOPBIX aKTUBHOCTH IO MEHBLICH
Mepe omHoro pernentopa LPA cnmocoOCTByeT MaTooruu W/ Wik CUMIITOMAaM 3a00JIEBAHUS WJTH
cocrosiHusi. B onHOM BapuaHTe ocyecTieHus 3toro acnekra LPA BoiOpan uz LPA;, LPA,,
LPAs, LPA4, LPAs u LPAs. B ogaoMm acniekte peuentop LPA npencrasnser coboit LPA;. B
OITHOM acriekTe 3a0oJieBaHHe WJIM COCTOSIHUE TMpencTaBisier codoit moboe u3 3aboseBaHmMit
WJIA COCTOSIHUH, YKa3aHHBIX B HACTOSIIEM JOKYMEHTE.

B moboM W3 BBIIIEYNOMSHYTHIX AaCHEKTOB NPEATIONAratoTCs OMOJIHUTEIbHBIE
BApUAHTBI OCYIIECTBIIEHHS, B KOTOPBIX: (2) 3(p(PeKTUBHOE KOMMUYECTBO COEAMHEHUS (POPMYJIBI
(I) mmu ero (apmaneBTHYECKH MPUEMIIEMOH COJM CHCTEMHO BBOISAT MIIEKOIHUTAIOLIEMY,

w/wmm (b) 3¢ ¢peKTUBHOE KOIUYECTBO COENUHEHHs] BBOAST MIIEKONUTAIOIEMY IMEPOPATBHO,
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w/umn (¢) 3¢PEeKTHBHOE KOJUYECTBO COCIUHEHUS BBOAST MIICKOIHTAIONEMY BHYTPUBEHHO;
u/vumn (d) 3¢ ekTUBHOE KOTHYECTBO COSTMHEHUS] BBOAST MOCPEICTBOM WHTAJSILIAN, U/ UITH (€)
3¢ (}eKTHBHOE KOJIMYECTBO COEAMHEHHUS BBOAAT C IMOMOINBIO HA3aJIBHOTO BBEIACHMS, WIIH
w/umm  (f) >¢dpdexTHBHOE KONMMYECTBO COEAWHEHHS] BBOAST MJIEKOMUTAOIIEMY MyTeM
uHbeKuMM, W/umn (g) >PpQPeKTUBHOE KOIUYECTBO COEIMHEHUS BBOIAT MIIEKOIUTAIOIIEMY
mectHo, wwin (h) a¢dexkTnBHOE KOMMUECTBO COSAWMHEHHsI BBOIAT B rJasa;, w/miu (1)
3¢ (}eKTHBHOE KOJMYECTBO COEOUHEHHUS BBOIAT MIIEKONHTAIOIIEMY PEeKTajbHO, Wwuiu (j)
3¢ (eKTHBHOE KOJINYECTBO BBOAAT MIIEKOIUTAOLIEMY HECUCTEMHO WJIH JIOKAJIBHO.

B nmro00oM U3 BBIIIEYNOMSHYTHIX AaCHEKTOB NPEANOJIaraloTCs OMOJHUTENIbHbIE
BapUAHTBl  OCYLIECTBJICHHUs, BKJIOYAIOIIME OJHOKpAaTHOe BBeAeHUE 3(PPEeKTUBHOrO
KOJINYECTBA COEAMHEHUs, B TOM YUCJIE APYTrue BapUaHThl OCYLIECTBIEHHs, B KOTOPBIX (1)
COeMHEHNe BBOAST ONUH pa3; (11) COeIMHEHNEe BBOIST MJIEKOMHUTAIOIEMY HECKOJIBKO pa3 Ha
NPOTSKEHUH OJHOTO 1HsY; (111) TOCTOSIHHO; MK (1V) HENPEPBIBHO.

B mo0oM U3 BBILEYNOMSHYTBIX AaCIEKTOB NPEAINONAaraloTCsl JOMOJHHUTEIbHBIE
BAPUAHTBHl OCYLIECTBJICHMs, BKJIIOYAIOLINE MHOTOKpaTHoe BBeneHne dhdexTuBHOro
KOJIMYECTBA COSUHEHUs], BKIIFOUasi JOMIOJHUTENIbHbIE BAPUAHTBI, B KOTOPBIX (1) COenuHEeHue
BBOISIT HEMPEPBHIBHO WM MEPHOAUYECKH. KaK B OJHOKpaTHOW no3e; (i1) BpeMs Mexay
MHOTOKPATHBIMH BBEIEHUSIMH COCTaBJisieT 6 4, (iil) COeAMHEHUE BBOISAT MJIEKOMHUTAIOILEMY
kaxkapie 8 49, (1v) COeNMHEeHHWEe BBOIAT MIIEKOIMHUTANOIIEMY Kakabie 12 4; (V) coequHEHUue
BBOIAT MJICKOIMHUTAIOIIEMY Kaxkable 24 4. B IONONHUTENbHBIX MM aJBTEPHATUBHBIX
BAPUAHTAX OCYIIECTBJCHUS CIIOCOO BKIIIOYAET «JIEKAPCTBEHHBbIC KAHHUKYJIbL), B KOTOPBIE
BBEJICHUE COEIMHEHHs] BPEMEHHO TPUOCTAHOBJICHO WJIM J03bl BBOAMMOIO COCIUHEHUS
BPEMEHHO YMEHBINAIOT, & B KOHIE «JIEKAPCTBEHHBIX KAHUKYJ» IO3HUPOBKY COCTHMHEHUS
BOCCTAaHABIMBAIOT. B OZHOM W3 BapUAHTOB OCYLIECTBIEHHS MPOIOJLKUTENBHOCTD
JIEKapCTBEHHBIX KAHUKYJI BApbUpyeTCs OT 2 fHel 1o 1 rona.

Taxoke, mpemaraercst cnocod HHrHONPOBaHUs (PUINOJIOTHUECKOH akTHBHOCTU LPA y
MJIEKOITUTAIOLIETO, BKJIIOYAIOIINHA BBEACHHUE TEPareBTHUECKH 3(P(HEKTUBHOTO KOJIUYECTBA
coequnenus Gopmysl (1) win ero papmaneBTHUECKH TPUEMIIEMON COJIA MJIEKOTTUTAIOIIEMY,
HYKIAIOLIEMYCsl B STOM.

B onHOM acmekTe mpemsaraeTcsi JIEKaApCTBEHHOE CPEACTBO sl JiedeHust LPA-
3aBrcuMoro uian LPA-onocpenoBaHHOro 3a00eBaHMs WM COCTOSIHUSL Y MIIEKOITUTAOIIETO,
cozeprkalee TepaneBTHIECKH 3(PEKTUBHOE KOJNNUECTBO coennHeHust Gopmyisl (1) umm ero
(hapManeBTHYECKU MPUEMIIEMOU COJIH.

B HeKoTOpBIX chydasix B HACTOSIIEM AOKYMEHTE PACKPBITO MPUMEHEHHE COEIMHEHHS

dopmyner  (I) wimm  ero  (dapmaneBTUYECKH TIPUEMJIEMOW COJMM B WU3TOTOBJICHUH
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JIEKapCTBEHHOTO cpeacta st Jjeuenuss LPA-zaBucumoro wumu LPA-onmocpenoBaHHOTO
3a00I€BaHMSI MJIH COCTOSIHUS.

B HEKOTOpBIX cliydasix B HACTOSIIEM AOKYMEHTE PACKPbITO MPUMEHEHHE COeINHEHMSI
dopmyner  (I) wmmu ero  QapManeBTUYECKHM TIPUEMJIEMOW COJM B JICYCHHH  WJIH
npenynpexnennn LPA-zaBucumoro wim  LPA-onmocpenoBaHHOTO — 3a0ojieBaHUSI WM
COCTOSIHUSI.

B omHOM acmekTe mnpensaraercst cnoco0 JiedeHHsl Wid npenynpexkaeHus LPA-
3aBucuMoro uinn LPA-onocpenoBaHHOro 3a00feBaHMs WIM COCTOSIHUSL Y MJIEKOITUTAOIIETO,
BKJIFOYAIOLINI BBEIEHUE TepaneBTUIeCKH 3(p(HEeKTUBHOTO KOIMUECTBA COEANMHEHUs (POPMYIIbI
(I) unm ero gapmManieBTUYECKH TPUEMIIEMOI CONH.

B onnom acnexkre LPA-zaBucumble mnu LPA-onocpenoBaHHble 3a005€BaHUS HIIH
COCTOSIHMSI BKJIFOYAIOT, HO Oe3 orpanuveHus, GpuOpo3 OpraHOB WM TKaHel, pyOLeBaHue,
3a00eBaHsl TIEYEHHW, JEePMATOJIOTHYECKHE COCTOSIHHS, paK, CEepAEeYHO-COCYAHCTOE
3a0oneBaHne, 3a00NeBaHMs WM  COCTOSIHASL ~ OPraHOB  JIBIXAaTEJNIbHOH  CHCTEMB,
BOCHIAJINTENbHBIE 3a00MeBaHus], 3a00IeBaHNe JKeJyJOYHO-KUIIEYHOro TpakTa. 3adoyeBaHue
novek, 3a00NeBaHNME MOYEBBIBOAALIMX IyTeH, BOCHAIHUTENbHOE 3a00J€BaHHE HIDKHHUX
MOUEBBIX IyTEH, TU3YPHIO, YACTOE MOUEHCITyCKaHue, 3a00IeBaHNe MOKENYOUHON KeJle3bl,
apTepHANIbHYIO OOCTPYKIMIO, LepedpaibHbli HWH(PAPKT, KPOBOU3JIUSHHE B MO3T, OOJb,
nepudepuIecKyo HeBpOaTHIO U GHOPOMHATITHIO.

B onnom acnmekte LPA-3aBucumoe unu LPA-omocpenoBaHHOe 3a00JeBaHHE WM
COCTOsSIHME TMpeAcTaBisieT coOoil 3abojieBaHME WM COCTOSIHUE OPTaHOB JIbIXATEJIbHON
cucTeMbl. B HEKOTOPBIX BapUaHTAaX OCYILIECTBICHHs 3a00JI€BAHHE WJIM COCTOSIHUE OPTaHOB
IBIXaTeJIbHON CHCTEMBI MPENCTABISET COOOH aCTMy, XPOHHYECKYIO OOCTPYKTUBHYIO OOJI€3HDb
aerkux (COPD), nerounsiii ¢puOpo3, JErovHy apTepHaJbHYIO THIEPTEH3UIO WM OCTPbIHA
pPeCIIUpaTOPHBIN TUCTPECC-CHHIPOM.

B  Hexoropeix BapuaHTax ocymectsieHuss LPA-zaBucumoe umu  LPA-
OTMOCPEIOBAaHHOE 3a00JIEBAHKME HJIM COCTOSHHE BBIOPAHO W3 HIHUOMATHYECKOTO JIETOYHOI'O
¢ubposza; npyrux nuddy3Hbx 3a00JeBaHUI MAPEHXUMBI JIETKUX pPA3JIMYHONW STHOJIOTHH,
BKJIFOYAsl SITPOTE€HHBIN JIeKapCTBEHHO-MHAYLIMPOBAaHHBIN (PprOpo3, mpodeccnoHanbHbIi 1u/mmm
BBI3BAHHBIN OKpYy:KaroIlel cpemoit ¢udpos3, rpaHyjemMaTto3Hble 3abojeBaHUs (CapKOUI03,
ANJIEPTHYECKU  alTbBEOJINT), KOJUIAr€HOBBIE COCYAMCTBbIE 3a00NIEBaHMS, aJbBEOJSIPHBIN
NPOTEUHO3, TpaHylemMaro3 u3 Kjerok JlaHrepranca, JuUM(aHTHOIEHOMHOMATO3,
HacnencTBeHHble 3aboneBaHust (cuHapoMm XepmaHcku-llynmaka, TyOepoO3HBI CKIIEpO3,
HelipopubpomMaTo3, HapylleHHss oOMeHa BEIIeCTB, CeMelHas WHTePCTULHAIbHAS OOJIe3Hb

JIETKVX ), pagualliOHHO-UHAYUPOBAHHOTO (UOpOo3a; XPOHUUIECKOW OOCTPYKTHBHON OOJIe3HU
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aerkux (COPD), cknepomepmuu; OneOMHIMH-MHOYLUPOBAHHOrO (udpo3a  JIETKHUX;
XPOHUYECKOW aCTMbI, CUJIMKO3a, WHAYIHPOBAHHOrO acOectom (ubdposa JerKux;, OCTpPOro
pecrimpaTopHoro auctpecc-cuaapoma (ARDS); ¢ubposa modek; TyOyIOMHTEPCTULIHAIBHOTO
¢ubpo3sa; ramoMepynsapHOro HepuTa, O4aroBOro CErMEHTaPHOTO TJIOMEPYIISIPHOTO CKIIEPO3a,
IgA Hedponaruu; rumepreHsuu; cuHApoma AJbrnopra, ¢(udOposa kumedHwka;, ¢Gudposa
NeUeHH, LUppo3a TIE€YeHH; BBI3BAHHOIO aikoroseM (uOpo3a TmeueHH, BbI3BAHHOTO
TOKCUYECKUM BEIIIECTBAMU/JIEKAPCTBEHHBIMHU npenapaTamu ¢ubposa MEeYEeHHU,;
reMoxpomaros3a, HeajkorojgbHoro crearorenatrura (NASH), mnoBpexnaeHHs KEeTIHbIX
MIPOTOKOB;, MEPBUYHOIO OWJIMAPHOTO LUPPO3a, BbI3BAaHHOrO MH(Gpekuueh Gpudposa mneyeHw,
BBI3BAHHOTO BHpPYycOM (ubpo3a medeHW; M ayTOMMMYHHOIO TelaTuTa;, pyOLeBaHus
poroBulel;, runeprpopudeckoro pyouesanus;, OonesHu [[romouTpeHa, KeJIOUAOB, KOKHOTO
¢ubpo3a, KOXKHOW CKJIEPONEPMHUM; TpaBMbl/(pUOpO3a CHUHHOTO MO3ra; MHeaopudposa,
COCYJUCTOTO PECTEeHO03a;, aTepOCKJIepo3a; apTepHOCKJepo3a; TrpaHyjemaro3a Berenepa,
Gonesnu Ileiiponn, XpoHHUECKOTro TMM(OIEHK03a, METACTa3HPOBAHMS OITYXOJIH, OTTOPKEHUSI
opraHa Iocje TPaHCIJIAHTALUH, OSHAOMETPHO3a, PECIUPATOPHOIO JAUCTPECC-CUHIPOMA
HOBOPOXKJIEHHBIX M HEBPOIIATUYECKON 00NN,

B onHom acmekte B HactosimeM nokymeHTe omucaHo LPA-3aBucumoe umu LPA-
OMOCPENOBaHHOE 3a00JIEBAHKE WUJIH COCTOSTHUE.

B onHOM acmekTe mpemjiaraeTcsi crioco0 JiedeHHs Wid npeaynpeskaenus (Hudposa
OpPTaHOB y MIICKOIUTAOLIETO, BKJIIOYAIOIIMNA BBEICHHE TEPANEBTHUECKU 3(PPEKTUBHOTO
konndecTBa coenuHeHus Qopmynel (I) wim ero QapmaneBTH4YeCKH NPUEMIIEMON COJIU
MJIEKOITUTAIOLIEMY, HYKIAIOIEMYCSl B STOM.

B onnom acniekte ¢uOpo3 opraHoB BrimouaeT (uOpPo3 yerkux, Gudpo3 moyexk wim
¢ubpo3 neyeHu.

B onmHoM acnmekre mpemaraercsi Crnoco® yaydimeHus (YHKOUM JIETKUX Y
MJIEKOITUTAIOLIETO, BKJIIOYAIOIINIA BBEACHHUE TEPaneBTHUECKH 3(P(HEKTUBHOTO KOJIUYECTBA
coequnenus Gopmysl (I) win ero papmaneBTHUECKH TPUEMIIEMON COJIA MJIEKOTTUTAIOIIEMY,
HYKJAIOLIeMyCsi B 3TOM. B OZHOM acrmekTe y MIIEKONHUTAKMEro ObUl JUAarHOCTHPOBAH
¢$ubpo3 nerkux.

B onHOM acnekte COenUHEHHMs, PACKPBIThIE B HACTOSIIEM AOKYMEHTE, MPUMEHSIOT
U JIEUEHWs] WAMOMATHYECKOro JieroyHoro ¢ubdpo3a (0OBMHO HHTEPCTULIMAIBHOU
THEBMOHHUH) Y MJIEKOTIHTAIOLIETO.

B HekoTOpBIX BapHaHTaX OCYINECTBJICHUS COEAMHEHUs, PACKPBITBIE B HACTOALIEM
IOKYMEHTE, MPUMEHSIOT MJisl JiedeHnuss AU(Qy3HbIX MapeHXUMATO3HBIX HHTEPCTULHATBHBIX

3a00NI€BaHUI JIETKUX Y MJIEKONHTAIOIINX: SITPOT€HHOTO JIEKapCTBEHHO-UHAYLIMPOBAHHOTO
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¢ubposa, mnpodeccnoHANILHOrO W/WIM BBI3BAHHOTO OKpyKawomel cpenod  ¢udposa
(annmeprudeckuii  ambBEOJNIUT VY  CENbCKOXO3SIMCTBEHHBIX pabo4Mx), TIpPaHyJeMAaTO3HBIX
3aboneBaHnii  (CAapKOWIO3, QJICPTUYECKHI  allbBEOJIUT), KOJJIATEHOBBIX  COCYIHCTBIX
3aboneBannii (CKJIEpOAEpMUsl U APYTHUE), aJbBEOJIIPHOrO IMPOTEHHO3a, T'PaHyJIeMaTo3a U3
kierok Jlanrepranca, sum¢aHruoneiioMmmoMaTosa, cuHapoma —Xepmancku-Ilymnaka,
TyOepo3HOro CkJiepo3a, Heipopubpomaro3a, HapylmeHHss OOMEHa BELIECTB, CeMEHHOU
MHTEPCTHLHAIBHON OOJIE3HU JIETKUX.

B HekoTOphIX BapHaHTaX OCYLIECTBIEHUsS COEAMHEHMs, PACKPBIThIE B HACTOSIIEM
IOKYMEHTE, MPUMEHSIOT AJISl JICUSHHs MOCTTPAHCIUIAHTAILIMOHHOTO (UOpo3a, CBSI3AHHOTO C
XPOHUYECKUM OTTOP’KEHHEM Y MIIEKOIUTAIOLIEro. OOJUTEepUPYIOIEero OPOHXUOMNTA MOCTe
TPaHCIUIAHTALINH JIETKUX.

B HekoTOphIX BapHaHTaX OCYLIECTBICHUsS COCAMHEHMs, PACKPBITbIE B HACTOSIIEM
JIOKYMEHTe, MPUMEHSIOT Ui JIEYeHUS KOXXKHOro (ubpo3a y MIIEKOMUTAOLIEro: KOXKHOH
ckieponepmud, 6one3nu [JfomonTpeHa, KeJIOUaoB.

B onHOM acriexTe COenMHEHUs, PACKPBIThIE B HACTOSINEM JOKYMEHTE, NMPUMEHSIOT
s sedeHus ¢uOpo3a MEYeHH C LUPPO3OM MM 0e3 Huppo3a y MIIEKONHUTAIOIIEro:
UHyLIUPOBAHHOTO TOKCHUYECKUMHU BEIIECTBAMM/JICKAPCTBEHHBIMH CpeAcTBaMu
(reMOXpOMaTO3), aJKOTrOJbHOrO 3a00JieBaHMs TE€YEHH, BUPYCHOIO Trematurta (BHpyca
renatuta B, Bupyca remarura C, HCV), HeankoronbHoro 3aboneanusi neduenu (NAFLD,
NASH), HapymeHusi oOMeHa BeIeCTB U ayTOUMMYHHOTO 3a00JIeBaHMS.

B onHOM acrniekTe pacKpbIThie B HACTOSILIIEM JOKYMEHTE COSIUHEHUs] IPUMEHSIFOT JJIsI
JieueHus1 ToYeYHOoro (udpo3a y MIIEKOMHUTAIOIIEro: TyOyJIOMHTEPCTULHANIBHOTO (HUbpOo3a,
TJIOMEPYJISIPHOTO CKJIepPO3a.

B 5r000M U3 BBILIEYNOMSIHYTBIX ACMEKTOB, BKJIIOYAKOLIMX JIEYeHHE 3aBHCHUMBIX OT
LPA 3a0oneBaHull WM COCTOSIHW, NPEANOJNAralOTCs JOIMOJHUTENbHBIE BapUAHTHI
OCYLIECTBJICHHs, BKJIIOYAIOLINE BBEICHHE IO MEHbINEH Mepe OIHOrO OMOJHUTEHHOIO
areHTa B JIOTIOJIHEHHE K BBEIEHUIO COCNUHEHHs, MMEIoIero CTpykrypy dopmysl (I), wmu
ero (apmaneBTUYECKH MNpPUEMIIEMO coid. B  pa3nuyHbIX BapuaHTax OCYILIECTBICHUSI
KaKIbIH areHT BBOIST B JIOOOM TOPSIZKE, B TOM YHCJIE€ OJHOBPEMEHHO.

B n1000M M3 pacKphIThIX B HACTOSLIEM JOKYMEHTE BAapHAHTOB OCYILIECTBICHUS
MIIEKOTTUTAIOLIIEE SIBJIIETCS YEIOBEKOM.

B HEKOTOPBIX BapHaHTaX OCYLICCTBICHUA COCAUHCHUSA NpEaACTABJICHHBIE B

2

HACTOALIEM NOKYMEHTE, BBOAAT YCJIIOBCKY.

B HEKOTOPBIX BapHaHTax OCYLICCTBICHUA COCAUHCHUSA NpEACTABICHHBIE B

2

HACTOALIEM NOKYMEHTE, BBOIAT MEPOPATIBHO.
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B HeKoTOpHIX BapHaHTax OCYIUNECTBJICHUS COCOUHEHHUS, NPEACTABICHHbIE B
HACTOSIIEM JOKYMEHTE, NPUMEHSIOT B Ka4eCTBE AHTArOHHCTOB IO MEHbIIEH Mepe OTHOrO
peuentopa LPA. B HEKOTOPBIX BapHaHTaxX OCYLIECTBICHHsS COCOUHEHUS, MPEICTABICHHbBIE B
HACTOSIIIEM JOKYMEHTE, NPUMEHSIOT ISl MHrMOWPOBAaHMUs aKTHBHOCTH IO MEHbIIEH Mepe
oxgHoro peuentopa LPA, wnm s nedenus 3a0ofeBaHUs WIM COCTOSIHUS, KOTOpPbIe OyAyT
noJiy4ath OnaronpusaTHbIN 3QQeKT B pe3ynbTaTre HHIHOMPOBAHMA aKTUBHOCTH MO MEHBIIEH
mepe onHoro peuentopa LPA. B ogHoMm acniekte peuentop LPA npencrasnsier coboit LPA;.

B npyrux BapmaHTax OCYINECTBJICHUS COEAMHEHUS, MPENCTaBIEHHbIE B HACTOSILIEM
JIOKYMEHTE, MPUMEHSIIOT Il COCTaBJICHUS JIEKAPCTBEHHOT'O CPEACTBA IJIsI UHIMOHPOBAHUS
axTuBHocTH LPA;.

IIpennaratroTcst rOTOBBIE H3JENUs, KOTOPblE BKJIIOYAIOT YMAKOBOYHBINH Marepual,
coenuHenne ¢opmynsl (I) wnm ero ¢apManeBTHUECKH NPUEMIIEMYIO COJb BHYTPH
YyIIaKOBOYHOTO MaTepuaja M STUKETKY, Ha KOTOPOH YKa3bIBA€TCs, YTO COEIUHEHHE WU
KOMITO3HLIMS, WM €ro (hapMarieBTHUECKH MpUeMIieMasi COJib, TayTOMepHl, (hapMarieBTHIeCKH
npuemaeMblii  N-okcupn, (apmaneBTHYeCKH aKTHBHbIH MeTabonuT, (apMareBTHYeCKH
IpUeMJIeMOe MPOJIEKapCTBO WM (hapMalleBTHUECKH MTPUEMIIEMbIH COJIBBAT, MPUMEHSIOT AJIsI
UHTUOMPOBAHUS aKTUBHOCTHU TI0 MEHbLIEH Mepe ogHoro peuenropa LPA, uimu s nedyeHus,
NPEAYNpPEKAECHUS] WIH OCIA0JIEHUs] OTHOTO WJIM HECKOJBKHUX CHUMIITOMOB 3a00JI€BaHUS WU
COCTOSIHUS, KOTOpbIe OyAyT MOTy4daTh OJaronpusiTHbIA 3PQEKT B pe3ybTaTe HHTMOMPOBAHUS
AKTUBHOCTH 110 MEHbIIEN Mepe ogHoro peuentopa LPA.

VI. O0muii cuHTe3, BKIOYAS CXEMBbI

CoenuHeHHss TO HACTOSILEMY H300PETEHHIO MOKHO MOJYYHTh PSAOM CIIOCOOOB,
U3BECTHBIX CIELHAIUCTY B 00JACTH OpraHu4eckoro cuHre3a. COenuHEeHUs MO0 HACTOSIILIEMY
n300pETEHUIO MOTYT OBITh CHHTE3UPOBAHBI C UCTIOJIB30BAHUEM CIIOCOOOB, OMUCAHHBIX HUXKE,
BMECTE€ CO CIIOCOOAMM CHHTE€3a, M3BECTHBIMH B OOJACTH CHUHTETHYECKOH OpraHMYeCKOH
XUMHH, WM HMX BapHalll{, B KOTOPBIX pa3OHpaeTrcs CNEMUAIUCT B IaHHOH OO0NacTu.
[IpennoyrurenbHbIe CIIOCOOB! BKIIOYAIOT, HO 0€3 OrpaHUYeHUs], CIIOCOOBI, ONMCAHHBIE HITKE.
Peakiun mpoBOASAT B pacTBOpUTENE WM CMECH pacTBOpPUTeNEeH, MOAXOALINX MAJis
UCIIOJIB3YEMBIX ~ PEareHTOB M MaTepuasoB, M MOAXOALIMX [N  OCYIIECTBJICHMUs
npespamennii. CrienmanucraM B 00JacTH  OPraHUYECKOrO CHHTE3a IOHSTHO, YTO
(yHKIMOHANBHAST TPYINA, MPHUCYTCTBYIOIIAs B MOJIEKYJe, NOJDKHA OBITh COBMECTHMA C
NPEJIOKEHHBIMU  TTpeoOpa3oBaHusMU. B HEKOTOpBIX ciydasx mnoTtpedyercs H3MEHUTD
NOPSIIOK CTanuil CHHTE3a WJIHM BBIOPATh OAHY, a HE IPYIYIO CXeMy KOHKPETHOIO IMpoLecca,

4TOOBI MOJYYUTD LIEJIEBOE COSANHEHHUE 10 H300PETEHHIO.
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Taxke sBistiercss OOLIENPU3HAHHBIM, YTO €ILI€ OJHUM BAKHBIM (PAKTOPOM TIpU
IUIAHUPOBAHUM JIOOOTO TYTH CHUHTE3a B 3TOH OONACTH SIBIISETCS PAL[MOHAIBHBIA BBIOOP
3aIUTHOIN TPYIIIBI, UCMIOIB3YEMOM AU 3aIUThl PEAKIIMOHHOCIOCOOHBIX (DYHKIIMOHAIBHBIX
IPYI, NPUCYTCTBYIOLUIUX B COEOMHEHUSX, ONHCAHHBIX B HACTOALIEM H300pETEeHHH.
OcoOeHHO TONIE3HBIM UCTOUHUKOM, OIMMCBIBAIOIIIMM MHOTHE aJIbTEPHATHBBI JJIs1 O0Y4EHHOTO
cneunanucra, spuserca Greene et al., (Protective Groups in Organic Synthesis, Fourth
Edition, Wiley-Interscience (2006)).

Coenunenust ¢popmysbl (I) MOTYT OBITH TMOJy4€HBI C TOMOIIBIO HMJUTFOCTPATHBHBIX
IPOIIECCOB, OIMMCAHHBIX B CIEAYIOLIMX CXeMax M pabodyux MpuMepax, a Takke
COOTBETCTBYIOLIMX METOJAUK, ONYOJMKOBAaHHBIX B JIUTEPAType, KOTOPbIE HCIOJIB3YIOTCS
CHELMATNCTOM B JaHHON obnactu. TuUnuYHBIE peareHThl M MPOLENyphbl AN STUX PeaKuui
NpUBEIEHbl B HACTOSAIIEM IOKYMEHTE jaajee M B pabouux mnpuMepax. 3aiqura U CHATHE
3alUThl B ONHMCAHHBIX HIDKE MPOLIECCAX MOTYT OCYLIECTBISTBCS C TOMOLIBIO METOMIMK,
o0ImIen3BeCTHBIX B JaHHOW obnactu (cm., Hampumep, Wuts, P.G.M., Greene’s Protective
Groups in Organic Synthesis, 5th Edition, Wiley (2014)). O0uue cnocoObl OpraHH4eCcKOro
CHHTe3a U mpeoOpa3oBaHMsl (YHKIHOHAIBHBIX TPYNI MOXHO Haiitu B: Trost, B.M. et al,,
Eds.,
Organic Chemistry, Pergamon Press, New York, NY (1991); Smith, M.B. et al., March's

Comprehensive Organic Synthesis: Selectivity, Strategy & FEfficiency in Modern

Advanced Organic Chemistry: Reactions, Mechanisms, and Structure. 7th Edition, Wiley,
New York, NY (2013); Katritzky, A.R. et al., Eds., Comprehensive Organic Functional
Group Transformations II, 2nd Edition, Elsevier Science Inc.,, Tarrytown, NY (2004);
Larock, R.C., Comprehensive Organic Transformations, 2" Edition, Wiley-VCH, New York,
NY (1999), u yka3aHHBIX B HUX CCBUIKAX.

Ha cxeme 1 ommcan cuHTe3 N-KapOaMOWJI-TPHA30J-aPHIIOKCH LIUKJIOTEKCHIIBHBIX
kucyor 16 u 17. JQurajoren- (mpeanouTUTENbHO AUOPOM-) (DEHWIbHOE WM A3HMHOBOE
(Hanpumep, TUPUANHOBOE) TPOU3BOAHOE | TIOABEPTaIM COYETAHHIO C HAIJIEKAIIUM 00pa3zomM
3aIUINEHHBbIM (Hanpumep, B BHUIE TETPATWAPONHPAHIIIOBOrO 3(upa) MPOMapPTHIOBBIM
cpToM 2 B ycnoBusix peakunu Conorammpsl (nanpumep, Alper, P. et al, WO 2008097428)
C TOJYYEHHEM COOTBETCTBYIOIErO OpoM-apmyl WM OpOM-Te€Tepoapmil  3alUIIEHHOTO
npomaprujoBoro cnmpra 3. TepMmudeckas peakuus ajkuHa 3 ¢ ankwiasugoMm 4 (¢
COOTBETCTBYIOIIMM KaTajim3aTopoM win 0e3 Hero, Qian, Y. et al, J Med. Chem., 2012, 55,
7920-7939 umu Boren, B. C, et al., J. Am. Chem. Soc., 2008, 130, 8923-8930) obecrieunBaet
COOTBETCTBYIOLIME PErHON30MEPHBIE 3AIIUIIEHHBIE THAPOKCUIMETHII-TPHUA30JIbI, U3 KOTOPBIX
MOXET OBIThb BBIACNIEH >KENaeMblii pernomsoMep Tpuazona 5. Peakiust Opomapui- wiu

Opomrerepoapui-TpuazoiaoB S ¢ OuWc-muHaKon ~ AUOOpPOHATOM B TPUCYTCTBHH
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COOTBETCTBYIOLIETO najuiaaneBoro karanusaropa (Ishiyama, T. et al, J. Org. Chem. 1995, 60,
7508-7510) obecneunBaeT COOTBETCTBYIOINMN TNHHAKOJNAa OOpOHAT O, KOTOPBIH 3areM
OKHUCJISIIOT TIEPOKCHIOM BOAOPOAA C MOJYYEHHEM COOTBETCTBYIOLIEro (eHona HiH

ruapokcurerepoapera 7  (Fukumoto, S. et al, WO 2012137982). Peakuus

¢denona/runpokcurerepoapeHa 7 ¢ 3-THIPOKCULIMKJIOANKIIOBBIM 3¢hupoM 8 (Hampumep,
LIUKJIOT€KCUIIOM) B ycioBusix peakiun MunyHoOy (Kumara Swamy, K. C., Chem. Rev.,

2009, /09, 2551-2651) gpaer  COOTBETCTBYIOIIMH  IPOCTON-CIOXKHBIA  TPHA30I]-

>
LUKJIOANKUIBHBIN 3¢up 9. JlenpoTekuusi ruppokcuTpuasona 9 olecrnednBaeT MNOJy4deHHE
TpuasonbHOro crupra 10, KOTOpBIH 3areM B3aUMOIEHCTBYET C OpOMHPYIOIIUM areHTOM
(narmpumep, PBr; mnu CBrs/PhsP) ¢ monydyenuem tpuazondpomuna 11. 3amena Opomupa 11
Ha NaN3 (unm >KBHUBAJICHTHBIH a3MOHBIH peareHT) naer Tpuaszonasun 12, KOTOpHI
MOJIBEPral0T BOCCTAHOBJIEHHUIO (HampumMep, BoccTaHOBIeHUIO 1o IllItaynuHrepy ¢ momouisbo
PhsP/H,O) ¢ mnonyuenuem TpuazonamuHa 13. 3arem amuH 13 B3auMMOAEHCTByeT C
ALMIIMPYIOIUM areHToM 14 (Hanpumep, xioppopmuarom mwiu 4-HUTpOGeHUIKapOOHATOM) B
NPUCYTCTBUH TMOAXOJSINEr0 OCHOBAaHMSI C TOJydeHHeM coorsercTByromero NH-kapOamara
15. CHsATHe 3amMTHON CIOKHO3(UPHOH rpymnsl Tpuazosna 15 obecneumBaer monydeHHe
JKEJIAeMbIX TPHA30J-KapOaMaTHBIX LUKJIOANKHIbHBIX KHCIOT 16. O6paboTrka Tpuaszon NH-
kapbamara 16 coorBercTByOIIMM oOcHOBaHueM (Hampumep, NaH wmm NaN(TMS):) u
ranorenuzioM R¥X o6ecneunBaer mnonydeHue COOTBETCTBYIOLIEro N-aJKHIMPOBAHHOIO
KapOamMaT-1UKJIOAJTKHIBHOTO CJIOXKHOTO 3(upa, ¢ KOTOPOrO CHUMAIU 3aIUTy MyTeM
OMOCPENOBAHHOTO OCHOBAHHWEM THIAPOJHM3a C TMOJy4YeHHeM Tpua3on N-kapOaMowm

HUKJIOAJIKUIbHBIX KUCJIOT 17.

Cxema 1
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N=N, 5 N—N, : RS 13 rpyIma, Hamp.,
R> 1 R® 12 Cl, 4-NO,-CeHis
O« OH
0 PG, 0
) @)
x1 NS 3 X1 NS
o RS TeTIPOTEKIHA X 1 OcnoBanne, R°X ‘S RS
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. JAenporexums
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s koHkperHoro npumepa ananmoroB 20, rme R» = CH3 (cxema 1A), BMecTO
UCTIONIB30BAHUS ANKWIIA3HAA JUI LUKJIOMPUCOCIMHEHUS K 3AIMUINEHHOMY T'HIPOKCHAJKHI
AJNKVHY 3, TPUMETWICUIIHIIA3UA SBISIETCS IPUTOAHBIM JUUIsl 3aMeHbl peareHToM (Qian, Y. et al,
J. Med. Chem., 2012, 55 , 7920-7939), KOTOpBIil MOKET OBITh UCTIOJIL30BAH B TEPMUYECKUX
WM KaTaJIu3UPYEeMbIX MepexOoaHbM MeTaiuioM ycnoBusix (Boren, B.C. et. al., J. Am. Chem.
Soc., 2008, /30, 8923-8930). B »>THX yCINOBHAX K€JaeMbIi TPHA3OJbHBIN pernonsomep 18
[IOJIy4at0T B Ka4yeCTBe OCHOBHOI'O NPOAYKTAa  pPeaKuuu 1,3-gunonsapHoro

LUKJIONPUCOEINHEHNs]. TpUMETHIICUIINIIBHYIO Ipymnny 18 ynanstoT B CTAHAAPTHBIX YCIOBUSIX
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necrunupoBanus (Hampumep, BusNF, kak B Qian, Y. et al, J. Med. Chem., 2012, 55, 7920-
7939) ¢ nonyuennem N-metuntpuasona 19 (coorserctayer 5, rie R’ = CHs), koTopbiii 3aTeM
npeBpamaT B N-kapOaMOHMI-TPHA30 LUKJIOTEKCUIIbHBIE KHUCIOTBI 20 B COOTBETCTBHH C

NOCJIEIOBATENbHOCTSMU CHHTE3a, ONTUCAHHBIMU Ha cxeme 1 (To ectb u3 5 — 16 1 17).

Cxema 1A
Hecumumu- Br Kak cxema 1 ams oH
npomexyr.coens O
Y spOBaHHe o ’)51 N 6 VU O
TMSCH2N3 Bu4NF X3 = R X Re
—_— X3 =
KaTaJ'II/ISaTOp N o
- N _
UTA HATPEBAHHE ‘ 0-PG1 |\ 0-PG o N N »
s NN N-N 3 O
|Me3 19 \Rs R
18 20

R®=CH,; R®=H, amkun

Ha cxeme 2 omucaH anpTepHaTUBHBII MyTh cuHTe3a N-kapOaMOW TpHa30J-apUIIOKCH
LUKJIOTeKCUJIBHBIX KUCIOT 16 uimu 17. JluranoreHo (mpeAnouTUTeNsHO, AUOpoM) GeHITbHOE
WIN a3MHOBOE (Hampumep, NHPHIMHOBOE) MPOHM3BOAHOE | MOABEPrarOT COYETAHMIO C
NPONAprHIOBBIM CHUPTOM B ycioBusix peakuun Conorammper  (Alper, P. et al,
WO 2008097428) ¢ mosjy4eHHEM COOTBETCTBYIOLIErO OpOM-apuil WM OpOM-reTepoapu
nponapruiooro crmpra 21. Tepmudeckas peakuusi ajnkuHa 21 ¢ ankwinazupom 4 (¢
MOIXOSAIINM KaTamu3atopom uiu 0e3 Hero, Qian, Y. et al, J. Med. Chem., 2012, 55, 7920-
7939; Boren, B.C. et. al, J Am. Chem. Soc., 2008, [30, 8923-8930) obecrieunBaer
COOTBETCTBYIOLIHE PErHMOM30MEPHBbIE THAPOKCUMETHII-TPHA30JIbl, U3 KOTOPbIX MOJKET ObITh
BBIIENIEH peruon3omep Tpuaszona 22. 3aTeM TPUA30JbHbIN CUPT 18 BCTymaeT B peakiuio C
Opomupyromum ~ areHtoM  (Hanpumep, PBr3  wm  CBrs/PhsP) ¢ monydenuem
cootBeTcTByIOLero opomuna 23. 3ameHa Opomuaa 23 Ha NaN3 (wnu npyrue moaxoznsinue
a3uJHbIe peareHThl) AaeT a3ua 24, KOTOPBIH MOIBEPraldT BOCCTAHOBJICHHIO (HAmpUMeEp,
BoccTaHoBieHuo 1o Ilrayaunrepy ¢ momomeio PhsP/H>O) ¢ monyderneM TpuasosamuHa
25. 3amuTa TpUazojJaMuHa 25 NaeT MpoOMEXKYyTOUHOe coenrHerHue 26. bpom-apu/reTepoapui
TpHUa30J 26 3aTeM MPEBPALIAIOT B COOTBETCTBYIOIINN THIPOKCH-apII/TeTepoapuiI Tpuason 27
4yepe3 COOTBETCTBYIOLIMI OOpOHAT C HCIONB30BAHMEM TOHM K€ CaMOW JBYCTYMEHYaTOH
MOCJIEIOBATEILHOCTH  [OOpUIMpOBaHKe B MNPHUCYTCTBUH Karajmuzaropa Ba(pin)/Pd ¢
nocienyoumnMm H>Or—onocpenoBaHHeIM OKUCIIEHHEM OOpoHaTa], Kak OMHCAaHO Ha cxeme 1.
3arem  rugpokcuapwnTpwiazon 27  moaBepraroT  peakuuw  MwunyHoOy ¢ 3-
TUAPOKCUIMKJIOATKWIBHBIM 3QUpOM 8 C TONyYE€HHEM COOTBETCTBYIOLIETO IPOCTOrO-
CIIOKHOTO LUKIOATKIWIbHOTO 3¢upa Tpuaszonma 28. C amuHa 28 CHUMAOT 3alUTy C

NOJIY4EHHUEM OCHOBHOTI'O TpPUA30JIAMUHOBOTO IMPOMENKYTOYHOIO COCAMHCHMUS 13, KOTOpPOE
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3areM mpeBpamaroT B N-kapOamaTHble KHCIOTBI 16 wmuum 17 ¢ [MOMOIIBIO

MOCJIeOBATEILHOCTEHM CHUHTEC34a, OIIMCAHHBIX Ha CXEME 1.

Cxema 2
Br Br Br
Br 1 17 X1
& X Re )|(|3 R6 ||3 RG
XN e XXAT PBy X Z T NaN, KA
X3z - -
- AN N
v CoquaHHe Karamuza: NS Nop NKI 7 Br NI\‘I—N Ns
Y=Br | Conoramupsr OH TOp WIH N—N\Rs s -
1 vs HArpeBaHUC
X!, x¥=N,C 24
1 21 22 23
OH
Br (Bpin),
17X O.
Boceranosnenne x 1™\ " Bamura X' g Pd §-3 R6  HO PG,
asuzga X3 aMHUHA KaTaIn3aTop Z 8 0O
g N 2) H,0, N Peaximst
N&_N NH, NHPHG;, N_N\ 5 NHPG;, MuryHOBy
\R5 26 R 27
25
’Oﬁ( Q( 0 OH Q\,(
(0]
X! XN R6 RS
X3z +
x3 HenpoTexuus X3 Cxema 1
aMHHa 1%
N 4
W N -R -R*
NHPG; N—N H ©O 3 O
\RS ‘ 5 R

28 13
korma R3#H

Ha cxeme 3 omnmcaH anbTepHAaTHBHBIA MyTh CHUHTE3a TpHa3od N-kapOamar
LUKJIOT€KCUJIbHBIX KUCJIOT 16 u 17. Peakius TpuazonaMuHa 25 ¢ alMJIMPYIOIIUM PEareHTOM
14 B mpucyTCTBMM OCHOBaHUsI o0ecrneunBaeT mojy4deHue Tpuason N-kapObamara 29. Bpowm-
apuJi/reTepoapu TpUA30J 29 MpEBpaLIAeTCs B COOTBETCTBYIOLIUN
ruapokcuapwi/rerepoapun  Tpuazoa 30 uyepe3  COOTBETCTBYHOIIMH  OOpoHAaT €
UCTIOJIb30BAHUEM  JIBYCTYINEHYaToOl mocienosarenbHoctu  [Ba(pin)y/Pd-karanusartop ¢
nocienyroumuM okucienneM H»O:], kak omucano Ha cxeme 1. ['mmpokcuapun/rerepoapui
Tpuazon 30 monBepraercs peakuu MunyHoOOy ¢ 3-TUAPOKCH LUKJIOATKUIBHBIM 3GUpOM 8 ¢
MOJIy4eHHEM COOTBETCTBYIOINEro TpHua3od N-kapOamar HMKIOaNKWIbHOrO 3¢gupa 15. Dto
KJIII04eBOe Tprazon N-kapObaMaTHOE MPOMEKYTOYHOE COeAMHEHUe 15 3areM mpeBpainaercs B
N-kapbamarable KHUCIOTHI 16 1 17, kak onucaHo Ha cxeme 1.

Cxema 3
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OH

B .

Br )O]\ ) r (Bpin), A HO O\PGZ
X'y s LG O/R )51 Nge Pd )'('3 R® 8 O
NP 14 X3z Kartamm3atop XA

—B = N O 2) H,0, N 0 Peaxims
N ase N 4 W N -R*
N, NH, N-n N oR N-N, H O MunyroOy
N_N\ 5 \R5 R5
R” 25 29 30
O.
0 PG, 0 OH o OH
o o) o)
),(,1 = R® Cxema l )S1 A R6 )S1 N RS
Xz ez + X3z

N O _ - 0 0
N AN AN

\ N _R? N, 4 N, 4

NN RO N-N_ B O N-N__ gy O
R R® R
15 17

16
korma R3=H

Ha cxeme 4 ommcaH anpTepHATHBHBIA NyTh CHHTe3a Tpuazon N-kapOamat
LUKJIOTeKCUJIbHBIX KHCIOT 16 u 17, Peakuust ankoKCU(PEHMJIBHOrO WJIM a3MHOBOTO
(nanpumep, TUPUIUHOBOIO WJIM MNHPA3UHOBOIO) MPOU3BOAHOrO 31 C TPUMETHIICHIMI
auermieHoM B ycnoBusix peakunu Conorammpsl (Alper, P. et al, WO 2008097428) naer
COOTBETCTBYIOIIUN  QJKOKCHApWUJI- WJIH TeTepOAPUICUIINIALIECTHICH, KOTOPBIM 3aTeM
OECUITIIIUPYIOT B CTAHAAPTHBIX ycioBusx (Hanpumep, BusNF) ¢ monydeHuem ankuHa 32.
TepMuueckass peakuusi ajlkuHa 32 C a3uJAOM HATPUs JA€T COOTBETCTBYIOLUMN TPHA30J
(Roehrig, U. et al, WO 2009127669), KOTOpBIil 3aTeM ATKWIHPYIOT AJIKWIAOIUAOM 25 B
NPUCYTCTBUM OCHOBAHUS C TMOJY4Y€HHEM CMECH PpPErHOM30MEpHBIX aJKUIMPOBAHHBIX
TPHA30JI0B, M3 KOTOPOH MOKET OBbITb BBINENEH JKEJAeMbIil PErHoM30Mep Tpuaszona 33.
MerampoBaHue Tprua3oda 33 ¢ MOMOLIBI0 MOAXOISALIEr0 JUTHPYIOLIEro areHTa (Harnpumep,
Hernandez, M. et al, US 20120115844) ¢ nocnenyroumum GopMuInpoBanuem (Hanpumep,
numetTihopMaMuIoM) obecrednBaeT TNoJydeHue Tpuazojanbiaeruna 34. Jlemporekius
ANKOKCUTPYIBI  apeHa/retepoapeHa 34 ¢ MOCHeAyromed TMOBTOPHOH — 3aIHUTOM
deHon/THAPOKCH-TeTepoapeHa Oonee NaOWUIBHON 3alMUTHOW Tpynmnod (nanpumep, TpeT-
Oy THIIAMMETHIICHITMIIOBBINA 3(Hp) JaeT 3alUIIeHHbIH apiil/TeTepoapuITpUa3oNaIbIeruy 35,
KOTOPBII 3aTe€M BOCCTAHABJIMBAIOT C TIOMOIIBIO CTAHAAPTHBIX CIIOcCO00B (Hanpumep, NaBH4)
70 COOTBETCTBYIOILLErO TPHUA30JbHOro crnupra 36. TpuaszonpHbli cnupT 36 MpeBpalarOT B
TpUa3ojJaMuH 37 C MOMOIIBIO TOU K€ 3-CTyNEeHYaTON MOCIEN0BATENIBHOCTH, KaK OMUCAHO HA
cxeme 1 (10 — 13). 3arem TpuasonamuH 37 B3aMMOIEHCTBYET C ALMIMPYIOIIUM PEAreHTOM

14 B mpUCYTCTBHUU OCHOBAHUSI, 3aT€M CHUMAIOT 3alUTY C MOJlydeHueM Tprua3oi N-kapOamaTa
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30. KnroueBoe mpomeskyTodHoe coenuHeHne 30 THIpOKCHapUil/TeTepoapui-Tpuasoia 3aTeM

npespamarT B N-kapOamaTHble KUCIOTHI 16 1 17, Kak OnmucaHo Ha cxeme 3.

Cxema 4
OCH3;
OCH3
OCHs OCHj3 X1
1) 1 6
™S X1y L5 OCHOBaHHC ' R
Zﬂ;\ RS &/ >ﬁ;\ R6 1) NaNs, Cul X3 R . X&
X X2z _ -
f 2) Mecuaumuposa- 5 DMF N~ CHO
p 2) R°l/ocHOBaHHE|” X R
W -
31 HHC f 22 N-N 33 ‘Rs 34
R
Z=Brorl
PGy 0
PG (@)
_PG, o ) P
1) dempoTexums 1N 1) PhsP/CBry X' RS
Ar/HetAr-OMe X1 Boccranos- )Ss RS X3 14
" RE Xz nin PBI'
I X3 - —~JCHHC 2) NaN33 OcHoBaH#ue
OBTOpPHAs 3aLIUTA N 2) Jle
N NH TIPOTCKL U
Ar/HetAr-OH N~ X, —~CHO N, OH 3) BoccTaroB- N _N 2 OH
h N—N, 5 JICHHUE a3uaa RS
s 35 T 7
oH OH OH
XNy 0 0
i R
X3 Cxema 3 X1 " 0 X1 » 0
0 - . S~ + X3 -
N ”J(O’R“ N 7 N 7
N—N
- N, N No-Ré N, N" SR
N-N H N-N_ s

korma R3=H

Ha cxeme 5 ommcan  cuHTe3  N-kapOaMOMITPHA30J-apUIOKCH-0-PTOP-
LUKJIOTEKCUTBbHBIX ~ KuciioT 44 w45, Peaknus [unbca-Anbnepa 1,3-Oyranuena w
HAJUIeKAIUM 00pa3oM 3alHMIIEHHOTO 2-(TOPaKpUIATHOrO CIOXKHOro 3¢upa (Hampumep,
meronuka Kotikyan et al., Bull. Acad. Sci. USSR, Division of Chemical Science (Engl.), 1971,
20, 292) naer o-F mmxmorexcunbHblid cinokHblid 3gup 38. Cusatue 3ammtel ¢ 3dupa 38
(HampuMep, THAPONH3) OOeCredHBaeT MONydeHHe KHCIOThI 39. MomonakToHH3aIms
(nanpumep, Nolsee, J. M. J. et al., Eur. J. Org. Chem., 2014, 3051-3065) ankeHa ¢
kapOoHOBOH kucnoToi 38 maer HomonakToH 39. Pagnkan-ornocpenoBaHHOE NEHOIMPOBAHHE
(nanpumep, AIBN/(TMS)3SiH, ref. Chatgilialoglu, C. et al., Molecules, 2012, 17, 527-555)
WIA YCJIOBUSI THAPOTeHONM3a obOecneuuBaroT mosydeHue jaktoHa 41. OmocpemoBaHHOE
KHCJIOTOW PacKpbITHE KONbLA JakTOHA 41 B MPHUCYTCTBUU CIIUPTa OOECTIEYNBAET MOJIYUYECHUE
3aIUINEHHOTO  O~(pTOPLHMKJIOTEKCUIBHOTO  CIOKHOTO 3dupa 42, 3aTeM  CIOXKHBIHA
runpokcmdpup 42 noasepraroT peakund MULyHOOY ¢ TUIPOKCHAPWIY/ THAPOKCHU-TETEPOAPHLI-

TPHUA30JIOM 7 ¢ NOJIY4EHHUEM COOTBETCTBYHOLIECTO MPOCTOrO-CIIOKHOIO HUKIIOTCKCHUIIBHOTO
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sdupa Tpuazona 43, kak ommcaHo Ha cxeme 1. N-kapOaMOMI-METHITPUA30NI-apUIIOKCH-0-
(TOP-LUKJIOTeKCHUIbHBIE KHUCIOTHI 44 u 45 CHHTE3WPYIOT U3 CJIOXKHOrO  0o-pTop-

LIUKJIOT€KCUIIBHOTO 3(upa Tpuazona 43, cienyst oOLUIMM METOIUKAM CHHTE3a, ONMCAHHBIM Ha

cxeme 1.
Cxema 5
Peakims o
Q Junbca FQ oG JHenpoTtexius E
( F\[Hk P Amzopa o _dupa OH L
+ o) I
™
120°C —
38 39
OH
(TMS)3SiH/ A
°  ABN O Ho-PG; XN e
0 o 5
—_—
"IF "'F
- KHCJIOTa N
R TUAPOTEHOJIH3 N PG,
42 N—N
41 X
40 y 7
F F .
? PGz  Taxxke xak o o* C /\n/
PCAKIMA 4 . o amstexemsl 1 1y o ¢} N o
p R S, L%
, X
MuLyHOBY *~F X3 P
o 0
X
N No-PGs NS A re YW e
NN N-N__H N-N_ Hs
RS 05 .
3 44 45

Ha cxeme 6 onucaH  cuHTe3  N-KapOaMOWJI-METHITPHA30JI-APUIIOKCH-
LUKJIOTEKCUTBbHBIX KUCIOT 44 u 45. JloOaBleHne ajKuiIMETaJIOPTaHUYeCKOro peareHTa
(marpumep, R™Li win R"™MgX) k anbaeruay 35 obecrnednBaeT MoydeHHe TPHA30JbHOIO

crnupTa 46 KOTOPBIi 3aTeM 3aIUIIAI0T, KaK 47. Jenporekius

,
THIPOKCHAPEHA/THIPOKCUTETEpOapeHa ¢ Tocienymome peakuued MunyHody ¢ 8
obecrieunBaeT MONy4YeHHE IUKJIOTeKCHIbHOTO 3¢upa Tpuazona 48. Jlenporekius 48 maer
cnupT 49, KOTOpPBIH MOXKHO HCIOJB30BAaTh U IOJYUEHHUs] LHHUKJIOrekcrmin N-kapOamar-
TpHUa30JbHBIX KUCIOT 50 1 51, cnenyst oOmei MeTouKe CUHTE3a, ONMMCAHHON Ha cxeme 1.

Cxema 6
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oG
3amura ),(,1 N R6 1) HAenporexuus
cnupra VS . Ar/HetAr-OH
R
N" N ">opg,
N—N_
RS 47

O
Jlemporexmmst X' X RS
crmpTa X3~
R7a
AN
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R® 49
OH
O
(e}
).(.1 \ R®
+ X3~ ,
a
R™ o
AN
N, N~N\-R*
N-N_
R5
51

korma REzH

Ha cxeme 7 onucan CHHTE3 HEMTOCPEICTBEHHO CBI3aHHBIX N-KapOaMOM TPHA30JIbHBIX

kucyiot 54 u 55. OkucieHne MUKIOTeKCUIBHOTO 3¢ upa Tprazona-crupta 10 10 kapOOHOBOI

KUCJIOTHI 52 (HarmpuMep, HEMOCPEACTBEHHO 10 KUCIIOTHI ¢ TIOMOIIBIO JUXPOMATA MTHPUTHHHUS

W C IOMOIIBIO HBYCTynquaTOﬁ METOOUKHN 4YE€PE3 aIbACTU [OKI/ICJIGHI/IG 1o CBepHy U1

nepuoanHan Jlecca-MaprtuHna ¢ nocneayromum okuciienneM NaClO; 10 KUCIOThI, HanmpuMep,

Lindgren, B. O., Acta Chem. Scand. 1973, 27, 888]). Ileperpynnuposka Kypunyca 52 B

npucytcteun crnupra R*-OH obecneunBaer mnosyuenue Tpuason NH-kapbamara 53.

Henpotekius Tpuason NH-kapbamatHoro s¢upa 53 obecrieunBaer nojyueHue tpra3on NH-

kapbamatHbIX KucCIOT S4. AnbrepHatnBHO, NH-kapOamar uMKIOreKCWIbHBIA 3¢up 353

JEIPOTOHUPYIOT ¢ TOMOINBIO MOIXOSIIEr0 OCHOBAHUS U aJKUJIHPYIOT (Kak Ha cxeme 1) ¢

nomoIbio ankua R?-rajorenuaa ¢ nonydenueM Tpuas3on-N-alkuikapbaMaTHbIX KUCIOT 55.

Cxema 7
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Ha cxeme 8 ommcan cuHTe3 N-kapOaMomi TpPHUA30JI-apUIOKCH-LUKJIOTEKCHIIBHBIX
kucyaoT 59 u 60. TpuaszonpHbiii cnupT 10 OKUCISIIOT 10 COOTBETCTBYIOLIErO ajbJeruaa
(Hampumep, nepuonuHaH Jlecc-MapTtuHa wiu okucienue 1mo CBepHY), KOTOpBIH 3aTeM
MOJIBEPTAIOT PEAKLUU OJNeUHUPOBAHUS (HATPUMEp, peakuusi onepuHu3anuu Burtrura wimm
ITerepcona), kotopasi obecneunBaeT KOHIEBOH oneduH 56. ['mapodbopuposanue oneduna 56
y KOHILEBOTO yriepona (Hampumep, ¢ nomouisio 9-BBN) ¢ mocnenyromeli OKHCIUTEIBHOM
o0paboTkoit obecneunBaeT COOTBETCTBYIOLIUI TPHUA3OI-3THIOBbIA crupT S7. Tpuason-
STUJIOBBIN COUPT S7 NOABEPraroT 3-CTYNEHYATON NOCIEN0BATEIbHOCTH, ONMCAHHON HA CXeMe
1 (6bpomupoBaHHMe, 3aMeHa a3W/ia, BOCCTAHOBJIEHHE a3uAa) C TMOJYYCHHEM KIIFOUYEBOTO
MPOMEKyTOUHOTO COENUHEHUs TpHuasoi-3TuiamuHa S8, 3arem Tpuazon-sTwiamMud S8
UCTIOJIB3YIOT JJISI TTOJTyYeHHsI TPUA30I-3THII-N-KapOamMaT [MUKJIOTeKCUITBHBIX KUCIIOT 59 1 60 ¢
UCIIOJIb30BAHUEM TaKOM K€ IIOCIeNOBaTENbHOCTH CHHTE3a, KOTOopas OMHCaHa JUIs
npesBpatienns amuHa 13 B Tpuason-kapdamaT-kuciaotsl 16 u 17 Ha cxeme 1.

Cxema 8



96

O. O.
o Opg, o) PG, 0 PG,
N o} XNy O Tuapobopu- 1 . O o
" 6 " " r
x3 JR 1) Oxucnenne X3_z R POBaHHC x3 IR 8
NN 2) Oneummpo- "Ny N OH Him
A A}
NV BAHHC N-N_ N—N, Ph,P/CBr,
‘R5 R5 R5
10 56 57
O. Taxxe xak mia OH
1) NaN, 0 PG, o OH 0 : I
o cxeMsl 1 S
X" pe — XYy o © X ge
2) Boccranos-  y3 2 — s JR + X3
JICHUE a3uaa R3
N\\ D NH, N N H N\\ A ’\i o)
N-N NN O N-N T Oge
RS ‘5 R* RS
58 R (0]
60
59
xorga R3=H

Ha cxeme 9 onucan cunte3 N-ypeuao-Tpua3on-apuiOKCULUKIOINeKCUIIBHBIX KUCIOT
63 u 65. TpuazonaMUH-IUKIOTeKCHIbHBIN CIOXKHBIA 3pup 13 BCTymaeT B peakiuio C
KapOaMOMIXJaopuaoM 62 (TIONydeHHBIM, HANpHMep, B pPe3yJIbTaTe PeaKkUUd BTOPHYHOIO
amMpHa 61 ¢ TpuQOCreHOM) ¢ TNOJyYeHHEM COOTBETCTBYIOLIETO YPEeUAO-TPHA30JIBHOIO
LUKJIOTeKCUIIBHOTO CJIOXKHOTO 3(rpa, ¢ KOTOPOro 3aTeM CHHMAIOT 3alIUTy ¢ MOJy4YeHUEM
N,N’-auaakuii-ypeuao-Tpruas3oi-apuiIOKCULIMKIOTEKCHIIOBBIX KUCTIOT 63. B nomomHuTe IbHOM
NyTH CHUHTE3a TPHA30JaMUH-IIMKJIOTEKCUIIbHBIA CJIOKHBIA 3(up 13 momsepraercs peakuuu
HETIOCPEACTBEHHO ¢ TpU(OCreHoM ¢ nosyueHneM kapdbamomxyopua 64 (CDI ¢ nonyueHuem
COOTBETCTBYIOLIETO  MPOMEXKYTOYHOTO COCOUHEHHUs), KOTOPBI B3aUMOIEHCTBYET C
nepBUYHbIM amMuHOoM R3-NH, (11 co BTopuuHBIM aMuHOM 61) ¢ nonydenueM (Mocie CHATHS
3aIUTBl CO CIIOKHOTO 3(Hpa) COOTBETCTBYIOIIMX N-aJKUJI-ypPEeHI0-TPHA30I-apUIOKCH-
LIUKJIOT€KCUJIBHBIX KUCJIOT 65 (CO BTOPHMYHBIMH aMHHAMH TPOXYKTHI MPENCTABJISIOT COOOH
N,N’-auankui-ypenno-Tprua3oibHble KHCIOTHI 63).

Cxema 9
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Ha cxeme 10 ommcaH cuHTe3 Tpuaszoj-N-CBSI3aHHBIX MOYE€BHHA-LIMKJIOTEKCHIIBHBIX

KUCJIOT 67 u 68. L{uknorekcuibHbId 3¢up Tpuason-cnupt 10 monBepraercs OKUCICHUIO 10

TPHUA30J-KapOOHOBOM KUCIOTHI 66 (HampuMep, HEMOCPEACTBEHHO A0 KHCIOTHI ¢ MOMOLIBIO,

Harnpumep, AMXpoMarta MUPUAUHUS UK C TOMOIIBIO 2-CTaIMITHON METOJUKHU Yepe3 ajbAerus

[okucnenne nmo CeepHy wnu nepuoguHaH Jlecc-MapTuHa € HOCHENYIOLUM OKHCIEHUEM

NaClO, no xucioter, Hanpumep, Lindgren, B. O., Acta Chem. Scand. 1973, 27, 888]).

IMeperpynmuposka Kypuuca (Hampumep, ¢ momornbio (PhO)PON3) TpruazoiaoBoii KUCIOTHI

66 obecrieunBaeT COOTBETCTBYIOLINIA MPOMEKYTOUYHBIH TPHA30JI-U30MHMAHAT, KOTOPBIN 3aTeM

B3aUMOJEHCTBYeT 100 C MepBUYHBLIM aMuHOM RPNH, mu60 CO BTOPHYHBIM AMHHOM

R’R*NH ¢ nonyueHueM mocie AeNpOTEeKIMH CI0KHOro 3¢upa Tpuason-ypeuno-NH-amku-

LUKJIOT€KCUJIBHBIX KUCJIOT 67 uinu Tpuaszon-ypenao-N, N-THaakuii-HUKIOTeKCUIIbHBIX KUCIOT

68.

Cxema 10
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Ileperpynmuposka o
Kypmmca, manp., X' 2 .
(PhO).PON; X3 I
H H
0 Ospa, 0 Opg, 2) RNH, NS N\H/N\Rs
XNy o XY o 3) denpoTexims N_N\RS 0
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10 66 (Ph0),PON; ?
XN
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N-N_ O
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68

Ha cxeme 11 onmcaH cuHTe3 TPHA30I-CYJb(OHUITYPEUIO-IIUKIOTEKCUIBHBIX KHCIOT
70. Tpua3oia-aMMH-LIMKIOTEeKCHIIBHBI 3¢up 13 BCTymaer B peaknuo C JIUAJIKWI-
cynbhaMOMI-XJIOpUAOM 69 (NOJTyueHHbIM B pe3yJbTaTe PeaklUu BTOPUYHOrO amuHa 61 ¢
CEPHHUCTBIM XJIOPHIOM) C TIOJIYyYEHHEM COOTBETCTBYIOLIETO CYJIb(OHUITYPEHIO-TPHA30I-
LIMKJIOTEKCUIIBHOTO  3(upa, € KOTOPOro 3aTeM CHHMAIOT 3alluTy C IOJyYeHHEeM

CYJIb( OHIITY PEUI0-TPHUA30JI-APUIIOKCH-LIUKJIOTEKCUTBHBIX KUCJIOT 70.

Cxema 11
s S0:Ch ¢
Ly O_’/S\N—R3
R OcHoBanue, 0 é 4
61 (namp., Et:N) 69
I 2 Oa,,S\N_Rs 0
1
XU R* JlenpoTexums X1 ©
X3 P R 69 1" R6
KHCJIOTBI x3
\
N; N NH, OcHoBaHue, N N’S\N’R3
N-N___ (nanp., EGN) NN PR
RS 43 R®
70

VIIL. IIpumepsl
Crenyromue nanee mpuMepbl MPEAJIararoTCsl B Ka4eCTBE WJUTFOCTPALIMH, YaCTUYHOTO
0o0BbeMa U KOHKPETHBIX BAPHUAHTOB OCYIIECTBJICHUs M300pETeHUs M HE MpeTHA3HAYESHBI IS

OrpaHUYCHUsA o0bema I/1306peTeHI/I$I. COKpaH_IeHI/ISI U XUMHYCCKHEC CHUMBOJIBI UMCHOT CBOHU
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OOBIYHBIE W TIPUBBIYHBIE CMBICIBI, €CIM HE YyKa3aHo wuHoe. Ecnim He yka3aHO WHOE,
COEMHEHUs, OIMMCAHHbIE B  HACTOSALIEM JOKYMEHTe, T[OJyYalH, BbIACSUIM U
XapaKTEePU30BAIN C HCIOJIB30BAHHEM CXE€M U APYTHX CIIOCOOOB, PACKPBITBIX B HACTOSIIEM
JOKYMEHTE, I MOTYT OBITh TOJTy4€HBI C UX HCIIOJIB30BAHUEM.

IIpu HEOOXOAMMOCTH peakUy MPOBOAMIIN B aTMOC(epe Cyxoro a3ora (MU aproHa).
Jnsa O6e3BomHBIX peakiuii ucnoibp3oBanu pactsopurenn DRISOLV® or EM. [lnsg ppyrux
peaknuii MCIOJb30BAIN PACTBOPUTENN YHCTbIE Ul aHAJIN3a WM CTENEHU YHCTOTBI «IJIs
HPLC». Ecnm He yka3aHO HHOE, BCE pEareHThl, IOJY4YEHHbIE KOMMEPUYECKUM IIyTEM,
UCTIOJIB30BAJIM B TOM BHUJI€, B KOTOPOM HX MOJy4aJIH.

Peakuuu npu MHKpPOBOJHOBOW aKTHBALMU TPOBOAMIN B MHUKPOBOJIHOBOM PEAKTOPE
Biotage Initiator 400 BT B cocymax iisi HpOBENEHHs] MHKPOBOJIHOBBIX PEAKILHUH TOA
BO3/IeHCTBIEM MUKPOBOJIHOBOTO (2,5 I'T'11) u3nyuenHwus.

Meronst HPLC/MS u mnpenaparusHoii/anamutuueckoit HPLC wucnonp3oBamu st
XapaKTEePUCTUKHU WU OUUCTKU COEMHEHHH MO MpUMepam.

Cnextpel AMP (smepHOro MarHUTHOTO pe30HAaHCA) OOBIYHO MOJTy4Yaiau Ha mpudopax
Bruker mnn JEOL 400 MI'm u 500 MI'n B yka3zaHHBIX pacTBopuTessix. Bece xmmuueckue
CIABUIM NPUBEAEHbl B MUJUIMOHHBIX AOJAX (pPpm) OTHOCHUTENBHO TETPAMETHIICHJIAHA C
PE30HAHCHBIM CHTHAIOM DAaCTBOPUTENSI B KauyecTBe BHyTpPEeHHero craHmapra. Jlauuoie 'H
SAMP-cniekTpa OOBIMHO TIPEACTABJICHbI CJIEAYIOIIMM O0pa3oM: XHUMHUYECKUH CHBWT,
MYJITHIUIETHOCTh (S = CHHIJIET, br s = mupokuii cunrier, d = ayoner, dd = nyOner
nOyOJeToB, t = TPUILIET, ( = KBAPTET, SEP = CENTET, M = MYJbTUIUIET, app = KaxyIIUHCs),
KOHCTaHThI B3aumonencTeus (') 1 uHTErparus.

B npumepax, B kotopbix 'H SMP-cnektpel cobupamu B ds-IAMCO, uacTo
UCTIONB30BAJIM  TOCJENOBATEIbHOCTh  MOJAABJICHHUS BOIBL ~JTa  IOCJIEAOBATENBbHOCTD
3¢ (}eKTUBHO TOAABIISET CUTHAJ BOABI U JIFOObIE TUKH MPOTOHOB B OHOM M TOM K& 001acTH,
00brgHO Meskay 3,30-3,65 ppm, UTO BIUSET HA OOIIYI0 UHTETPALIUIO IPOTOHOB.

Tepmur HPLC otHocutcst x xpomatorpady Shimadzu mist BeicOk03(heKTHBHOMN
KUJIKOCTHOHM XpoMarorpaduu ¢ HCIOIb30BAHUEM OHOTO M3 CIEIYIOLIUX METOMIOB!

HPLC-1: kononka Sunfire C18 (4,6 x 150 mm) 3,5 umkm, rpaauest ot 10 go 100%
B:A B Teuenue 12 muH, 3aTem yaep:kusanue B Tedenne 3 MuH ripu 100% B; moxsmkHast dasa
A: 0,05% TFA B Bonme:CH3;CN (95:5); nmomsmxknas dasza B: 0,05% TFA B CH3CN:Bona
(95:5); TFA 6ydep, pH =2,5; ckopocTb moToka: 1 Mi/MuH, AnrHA BOJNHBL 254 HM, 220 HM;

HPLC-2: XBridge Phenyl (4,6 x 150 mm) 3,5 umkwm, rpanuest ot 10 no 100% B:A B
TedeHue 12 MuH, 3aTeM ynepkuBaHue B TedueHue 3 muH npu 100% B; nmopsmkHas dasza A:

0,05% TFA B Boge:CH3CN (95:5); monemwxkHas ¢aza B: 0,05% TFA B CH3CN:Bona (95:5);
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TFA Oydep, pH = 2,5; ckopocTb oToka: 1 My/MuH; ayinHa BOJHBL 254 HM, 220 HM.

HPLC-3: Chiralpak AD-H, 4,6 x 250 mm, 5 umkwm; nonsmwkHas ¢aza: 30% EtOH-
rertad (1:1)/70% CO»; ckopocts moroka = 40 mu/mun, 100 Bar, 35°C; nnuna Bojabl: 220
HM.

HPLC-4: Waters Acquity UPLC BEH C18, 2,1 x 50 mwm, gactuusl 1,7 MKM;
nonsmwkHast (aza A: 5:95 CH3CN:soma ¢ 10 MM NH4OAc; monsmwkHas ¢daza B: 95:5
CHsCN:Boga ¢ 10 MM NH4OAc; Temneparypa: 50°C; rpaauent: 0-100% B B Teuenue 3 MuH,
3areM ynepxkusanue B teuenue 0,75 mun npu 100% B; ckopocts moroka: 1,11 mu/muH;
nerexuusi: YO npu 220 HM.

HPLC-5: Waters Acquity UPLC BEH C18, 2,1 x 50 mwm, gactuusl 1,7 MKM;
nonsmwkHas daza A: 5:95 CH3;CN:Boga ¢ 0,1% TFA; noxsmxknas ¢asa B: 95:5 CH3;CN:Bona
¢ 0,1% TFA; temmeparypa: 50°C; rpamuent: 0-100% B B Teuenme 3 MuH, 3aTeMm
ynep:kuBanue B redenue 0,75 mun npu 100% B; ckopocts motoka: 1,11 Mii/MuH; neTeKIus:
YO npu 220 Hm.

ITpomesxxyTouHoe coenuuenue 1. (+)-muc-uzonponuin 1-¢prop-3-

T'HAPOKCULIMKIIOTeKCaHKapOOKCHIIaT

IIpomesxytounoe coenuHenne 1A. (£)-3Tun 1-pTopuukiorekc-3-eHekapOoKkcuIaT

F
O)J\ O/\

Cmecp 20% Oyra-1,3-nuena B Tomyose (13,8 wmu, 41,1 mmonp) u stHin 2-
¢dropakpunara (3,07 mi, 27,4 mmounb) HarpeBanu npu 120°C B repMeTH4HOH npoOupke B
TeueHue 7 IHEH, 3aTeM OXJaXAadu 10 KOMHATHOW TeMIIepaTypbl U KOHLEHTPUPOBAIH 6
sakyyme. Ocrarok noaseprainu xpomarorpadpuu (80 r SiO2; HenpepsIBHBIN rpagueHT oT 0%
no 10% EtOAc B rekcane B Teuerne 20 MUH) C MOJYYSHHEM TMPOMEKYTOYHOTO COSTUHEHHS
1A (3,80 r, 22,1 mmonb, Bbixoa 80%) B Buie mpospaunoro macia. 'H SIMP (500 MIw,
CDCl3) 6 5.79 (ddd, J=9.9,4.7, 2.2 T'u, 1H), 5.64 - 5.58 (m, 1H), 4.26 (q, J=7.2 'y, 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 T'y, 3H); ’F SIMP
(471 MI'u, CDCls) 6 -162.69 (s, 1F).

ITpomesxyrounoe coenunenne 1B. (£)-1-¢pTopumkiorekc-3-eH kapOOHOBasK KUCIIOTA



Cwmechb npomeskytounoro coenunenusi 1A (3,80 r, 22,1 mmons) u Bogd. LiOH (55,2
min 2,0M pactBopa, 110 mmonp) B THF (50 M) mnepememmBanmu mpu KOMHATHOH
Temrepatype B TeueHue 18 4. Peaknumonnyro cmech noakucisnu 1o pH = 2 ¢ momombro
koHu. HCl (9,19 wmn, 110 mmomb) u 3arem skcrparupoBamu EtOAc (3x25 ).
OObennHEeHHbIE OPraHNUECKUE SKCTPAKTHI IIPOMBIBAJIN BOJOW U KOHLIEHTPUPOBAIIU 6 BAK)YME
C ToJlydeHHueM npomexytouHoro coenunenus 1B (3,0 r, 20,8 mmonb, Beixoa 94%) B Buze
cBeTno-kenrosaToro Macaa. 'H SIMP (500 MI'u, CDCls) § 5.81 (ddd, J=9.8, 4.6, 2.1 ', 1H),
5.66 - 5.58 (m, 1H), 2.76 - 2.59 (m, 1H), 2.49 - 237 (m, 1H), 2.35 - 2.23 (m, 1H), 2.22 - 1.92
(m, 3H); F IMP (471 MI'u, CDCl3) § -163.02 (s, 1F).

IMpomexytounoe coenunenue 1C. (£)-1-pTop-4-iion-6-okcaduiukio[3.2.1]okran-7-
OH

o)

uE

I

K cmecu mpomexyrouHoro coenunenust 1B (3,0 r, 20,8 mmonb) B Bome (20 mu)
nopuusimu fgodasssuin NaHCO3 (5,25 1, 62,4 MMOJIb) U CMECh MEpPEeMEIIUBaIN 10 TeX Top,
MOKa OHA HE CTAaHOBMJIACH OMHOPOAHOM. J{oOaBsiiu BogHBIN pacTBop I (MOMy4eHHBINH myTemM
pactopenust I (5,81 r, 22,0 mmonp) u KI (20,7 1, 125 mmomb) B 20 My BOmbl) U
PEAKIIMOHHYI) CMECh IMEPEMEUIMBAIN B TEUEHHE HOYM IMPH KOMHATHOW TEMIlepaType B
temHoTe. 3atem noOaensiin Boxmy (100 mu) u cmech skcrparupoBaim DCM (3x25 m),
npombiBan 10% BogH. NazS20s3 (20 minx2) u Bonoi, cymmiu (MgSO4) 1 KOHLEHTPUPOBAIU
6 saxyyme. QOcraTouHoe Chipoe Macio mnoxsepramu xpomarorpaduu (80 r  SiOp;
HerpepbIBHBIN rpagueHT oT 0% no 50% EtOAc B rekcane B TeueHue 20 MUH) € MOJyYCHUEM
npomexxyTounoro coemunenus 1C (3,53 r, 13,1 mmonb, Bbixon 62,8%) B Bume Oenoro
tBepnoro semectsa. 'H SIMP (500 MI'u, CDCls) & 4.89 (dt, J=6.5, 3.5 T'u, 1H), 4.44 (q,
J=4.6 I'u, 1H), 3.08 (dd, J=11.6, 1.9 I'y, 1H), 2.75 (tddd, /=113, 6.5, 3.3, 1.1 I'y, 1H), 2.50 -
2.38 (m, 1H), 2.34 - 2.17 (m, 2H), 2.11 - 1.99 (m, 1H); 1*C IMP (126 MI'u, 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 AMP (471 MI'w,
CDCl3) 6 -167.97 (s, 1F).

ITpomesxyrounoe coenunenne 1D. ()-1-prop-6-okcadurukino[3.2. 1]okran-7-0H
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K pactBopy npomexyrounoro coenunenusi 1C (350 mr, 1,30 mmons) u AIBN (21 wmr,
0,130 mmodb) B Oenzode (5 mut) nopuusimu godassuy Tpuc(Tpumerwicu)cuitan (0,60 v,
1,94 mmonb) B Teuenne 10 mun npu 60°C. Peakunonnyro cMmech nepememmsanu mpu 70°C B
Te4YeHue 2 4, OXJAKAAIN 1O KOMHATHOHN TeMIepaTypsl U 3aT€M KOHLIEHTPUPOBAJIH 6 6aKYYMe.
Ocrarok pacteopsiiu B EtOAc, mpombIBanu HachIEHHBIM BOIHBIM pacTBopoM NH4Cl,
cyummn (MgSO4) M KOHLEHTpUpPOBANU 6 6axkyyme. HeouwieHHOE Macio MOJBEpraiu
xpomarorpadpuu (12 r SiOz; HenpepsiBHBIN rpagueHT oT 0% mo 30% EtOAc B rexcane B
tederre 10 MUH) ¢ mojydeHneM npomeskyrodHoro coeaunenust 1D (124 mr, 0,860 mmoub,
BLIXOJI 66,4%) B Bujie Gesoro TBepaoro semectsa. \F AMP (471 MI'u, CDCls) § -167.01 (s,
1F); 'H SIMP (500 MI'y, CDCl3) & 4.98 - 4.81 (m, 1H), 2.75 (dtdd, J=15.9, 6.8, 3.3, 1.7 I'ly,
1H), 2.24 - 1.89 (m, SH), 1.82 - 1.65 (m, 1H), 1.60 - 1.46 (m, 1H); C SAMP (126 MIw,
CDCl3) 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.

IIpomesxyTounoe coequnenue 1

Aunernmxnopun (0,061 mut, 0,860 MMoub) 100aBISIIM MOPUMSAMU K M30mporaHony (3
i) npu 0°C M 3areM mnepeMeInvBajd MPU KOMHATHOW Temmeparype B TedeHue 30 MHH.
Hobasnsn npomexytouHoe coenquHenne 1D (124 mr, 0,860 MMOIb) U pEaKIIUOHHYIO CMECh
nepeMeluBaId B TeUEHHEe HOYM NMPU KOMHATHOW TeMIepaType, 3aTeM KOHLEHTPUPOBAIHU 8
saxyyme. OCTaTOYHOE HEOUHUIIEHHOe Macio mnoasepraau xpomarorpadpum (4 r SiOy;
HerpepbiBHbIN rpagueHT oT 0% 1o 50% EtOAc B rekcane B TeueHue 10 MHUH) ¢ MOJy4YeHUEM
npomeskytouHoro coequHenus 1 (140 mr, 0,685 mmons, Beixox 80%) B BHIE NMPO3pavyHOro
macna. 'H AMP (500 MI'u, CDCls) § 5.08 (spt, /=6.3 T'u, 1H), 3.91 (tt, J=10.9, 4.4 T'u, 1H),
2.68 (br. s., 1H), 2.28 (dddt, /=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 IMP (471 MI'u, CDCl3) § -162.93 (s, 1F);
BBC SAAMP (126 MI'u, CDCl3) & 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.

ITpumep 1

(1S,35)-3-((2-Metun-6-(1-merun-5-(((((S)-2-meTundyTokcu )kapOoHMI )-
amuHO )MeTi)-1H-1,2,3-Tpruazon-4-wn)nupuanH-3-1i1)OKCH ) IUKJIOTEK CAHKapOOHOBAsT

KHUCJI0Ta
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1A. 3-bpom-2-metun-6-(3-((rerparunpo-2H-nupan-2-mn)okcu)npon-1-ux-1-

WI)ITAPUIUH

—N OTHP

Br/\_

K pactBopy 2,5-nubpom-6-mermnmupuansaa (5 r, 21,11 mmons) u 2-(ripomn-2-uH-1-
wnokcu)rerparuapo-2H-nupana (4,44 r, 31,7 mmons) B MeCN (42,2 mi) nobasmsmu EtsN
(8,83 ™, 63,3 mmonb). PactBop merasmpoBanu B armochepe Nz, 3areM mo0aBisuIn
(PhsP),PdCl> (0,74 r, 1,06 mmonp) u Cul (0,20 r, 1,06 mmonp). PeakiuoHHy0 cMech
NepeMelInBaId IPM KOMHATHOM TeMIeparype B TedeHHue 14 4, mocie 4ero peakLMOHHYIO
cmech (QunbrpoBanu uepe3 cioi Celite® wu cnoii mpomemanmu EtOAc (2x10 wo).
OOvenuuHeHHble (UIBTPATHl KOHLEHTPUPOBAIM 6 6aKYyMeé W OCTAaTOK IIO/ABEPraiu
xpomarorpaduu (SiOz; HenpepbiBHBIH TpamueHT oT 0% no 100% EtOAc B rekcanax B
TedeHre 20 MUH) C MOJyYEHHEM YKa3aHHOTO B 3aroJIOBKE COEIUHEHHs B BHIE TBEPIOTO
BemecTsa 6enoro 1sera (6,0 T, 20,3 MMonb, BeIXox 96%). 'H SAMP (400 MI'y, CDCl3) & 8.65
(d, /=2.0 T'u, 1H), 7.80 (dd, J=8.3, 2.3 I'u, 1H), 7.35 (dd, /=8.4, 0.4 T'y, 1H), 4.91 (t, /=3.3
I'u, 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-metmn-5-(((rerparunpo-2H-nupan-2-nn)okcu)metwn)- 1 H-

1,2,3-Tpuazon-4-un)nupuaus

AN
1y OTHP

PactBop coemmnenus mo mpumepy 1A (6,0 r, 20,3 mmonb) B Tonyone (20 miu) u
TMSCH:2N; (7,85 1, 60,8 mmonb) HarpeBanmu npu 90°C B atmocdepe Ar B TeueHue 15 4,
3aTeM OXJIAKIAIM O KOMHATHOW TeMrepaTypsl. JleTyune BelnecTBa yHasuld 6 6aKyyme W

ocrarok pacteopsuii B THF (20 mi). K cmecu nobasnsimn TBAF (20,3 ma 1M pactBopa B
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THF, 20,3 mmonp) mpu 0°C. Ilocme mnepememnBanHusi B TedeHne 10 MuH peakuus
3aBepluanach 1no AaHHbIM aHanutudeckol HPLC. Jletyuue BemiecTBa yAansiiu 6 6akyyme U
ocratok nozaseprann xpomatorpadun (SiOz; HempepbiBHbIN TpagueHT oT 0% mo 100%
EtOAc B rekcanax B TeueHne 20 MHMH) C TIOJy4EHUEM YKa3aHHOTO B 3arOJIOBKE COEIMHEHHSI
(2,1 1, BeIXON 29%) B BUne Genoro Teepaoro Bemectsa. 'H AMP (400 MI'u, CDCl3) § 7.85
(d, /=84 I'u, 1H), 7.13 (d, /=8.4 I'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', 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-(((rerparunpo-2H-mupan-2-nn)okcu)mermn)-1H-1,2,3-

TPHA30J-4-U)TUPUIIH-3 -0JT

W OTHP

K nerasupoBaHHOMy pactBopy (OapOoTmpoBaHHOMY 3 pa3a Ar) COEOUHEHHUS IO
npumepy 1B (213 wr, 0,60 mmonsb), O6uc(muHakoaaro)aqudopona (230 mr, 0,91 mMmonb) u
KOAc (178 wmr, 1,81 mmonb) B THF pobasnsmm Pd(dppf)Cl (22 wmr, 0,03 mmonb).
PeakumnoHHy10 CMeCh HarpeBaiu B repMeTudHoi npodupke npu 80°C B Teuenue 16 4, 3aTtem
OXJIAXKAAJIA IO KOMHATHOU TeMITepaTypbl U pacnpenensiu mexay Bogoi u EtOAc. Boanbrii
cnoii  akctparupoBaiu EtOAc (3x20 mi). OObenuHEHHbIE OpraHUYeCKHe SKCTPAKThI
npombIBau paccoyioM, cymmwin (MgSO4) U KOHLUEHTpUpPOBAIU 6 6axyyme. HeounmmeHHbIH
OOpOHATHBIH MPOAYKT MCIIOJIb30BAIM HA CIEAYIOWIEH cTagu 0e3 JONMOJHUTEIbHON OYHCTKH.
K pactBopy HeoummieHHoro mponykra, 2-(1-merun-5S-(((terparuapo-2H-nupan-2-mi)okcu)-
merwn)-1H-1,2 3-tpuazon-4-nn)-5-(4,4,5,5-rerpamernn-1,3,2-nuokcadboponan-2-mi)-
nupuanHa (241 wmr, 0,603 mmonb) B EtOAc (2 mu) nobasmsmu H2O2 (0,19 Mo 30%-Horo
BOJHOrO pactBopa, 6,0 MMOJb). PeakIMOHHYIO CMeCh MepeMElHBaId NPU KOMHATHOH
TemmnepaType B TedeHHe | u, 3arem oxnaxganu 10 0°C u racuiim myTeM MEIJIEHHOTO
no0aByieHUsI HACBIIEHHOro BomHOro pacteopa NaxS»0Os. BopHsblil cnoit sxcTparupoBaiu
EtOAc (3%20 mi). OObpennHEHHbIE OPraHUYECKHE SKCTPAKTHI IPOMBIBAIH PACCOIIOM, CYIIHIIH
(MgSO4), ¢unbTpoBaNM © KOHLUEHTPUpPOBAIU 6 6akyyme. (OCTaTOK MOABEPran
xpomarorpaduu (kononka ISCO ¢ SiO», menpepriBHbIN rpagueHT ot 0% no 100% EtOAc B
rekcaHax B TeueHue 20 MHH) C MOJyYeHHEM YKa3aHHOTO B 3arosioBke coennHeHue (150 wr,
86%) B Buze Genoro TRepaoro semectsa. 'H AMP (400M I', CDCl3) & 8.27 (d, J=2.6 T'n,
1H), 8.06 (d, /=8.6 'y, 1H), 7.29 - 7.21 (m, 1H), 533 (s, 1H), 5.28 (d, J/=2.4 I'y, 2H), 4.76 (s,



105

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 (185,3S)-3-((2-metnn-6-(1-merun-5-(((rerparunpo-2H-nupan-2-

win)okcu)merun)- 1 H-1,2,3-Tprazon-4-nin)nupuans-3 -uin)OKCH )LIUKIIOTeKCcaH- | -kapOokcunar
Oh,, O
i
N °
N~
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\

OTHP

K pactBopy coenunenus no npumepy 1C (1,18 r, 4,06 mmoinb) u (1S,3R)-u3onponmi-
3-rUApPOKCH IMKJIOreKcaHKapOoKcuiata (CHHTE3UPOBAHHOMY IO METOAMKE, OMHCAHHOH B
US2007/0197788A1, 1,51 r, 8,13 mmonb) B Tonyose (81 mi) nobasumu BusP (3,17 mu, 12,2
mmouib). K atoli mepemernnBaemoii cmecu nopimsimu nodasisuin (E)-nuaszen-1,2-nuuntOuc-
(munepunus-1-un-meranon) (3,08 r, 12,2 MMONb) M PEaKLMOHHYIO CMECh HarpeBasiy NpH
50°C B Teuenne 120 MuH, 3aTeM OXJIAKAAJIU 10 KOMHATHOH Temreparypel. B 3TOT MOMeHT
cnektp LC-MS peakiimoHHON cMecH moka3aj NPUCYTCTBHE jkelaeMoro mpoaykra. Cmech
¢unbTpoBan U QuIbTpaT KOHUEHTpUpOBANIU & 6akyyme. (OCTaTOK MOIBEPrain
xpomarorpaduu (SiOz; HenpepsiBHBIH TpamueHT oT 0% no 100% EtOAc B rekcanax B
tedeHre 20 MHUH) ¢ TMOJy4YeHHEM YKa3aHHOTO B 3arojioBke coenuneHus (1,2 r, 2,62 MMOIb,
BbIXON 64,4%) B BUze Oenoil nensl. 'H SIMP (400 MI'y, CDCls) & 7.95 (d, J=8.6 T'n, 1H),
722 (d, J=8.6 T'u, 1H), 5.45 - 5.24 (m, 2H), 5.04 (dt, J=12.5, 6.3 I', 1H), 4.83 - 4.64 (m,
2H), 4.16 (s, 3H), 3.91 (ddd, J=11.2, 7.9, 3.1 'y, 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 'y, 6H).

1E. Mzomponuin (18,3S)-3-((6-(5-(runpoxkcumernn)-1-merun-1H-1,2,3-rpuazon-4-mn)-

2-MeTHIITUPUIH-3 - U )OKCH ) LIUKJIOTeKCaH- | -kapOokcuiar

O’O (ll/ OY
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K pactBopy coenunenus no mpumepy 1D (1,7 r, 3,71 mmons) B MeOH (37 wmn)

nobasysuiu PPTS (0,932 1, 3,71 mmoib). Peakiimonnyro cmeck HarpeBaiu 10 60°C B TeueHue
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2 4, 3aTeM OXJAXKOAJIU A0 KOMHATHOW TeMIepaTypbl, pa30aBisuid BOAOH M HACBHILICHHBIM
BogHbIM pactBopoM NaHCOs, 3arem skctparuposaimn EtOAc (3x10 mi). OObennHeHHBIE
opranuueckue 3kcTpakTel cymu (NaxSO4), KOHUEHTPUPOBAIN 6 6aKYyyMe W TIOABEPrallu
xpomarorpaduu (SiOz; HenpepsiBHBIH TpamueHT oT 0% no 100% EtOAc B rekcanax B
TedeHrne 20 MHMH) C MOJIy4YeHHEM YKa3aHHOTO B 3arojIOBKE COEIUHEHMs B BUIE OEJOi MeHBbI
(1,36 1, 3,63 MMoib, BbIxon 98%). 'H SAMP (400 MI'u, CDCl3) 8 8.01 (d, J=8.6 I'u, 1H),
7.46 (d, J/=5.1Tu, 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=6.4,2.2Tu, 6H).

IF. (1S,3S5)-U3onpormun  3-((6-(5-(6pommernn)-1-merun-1H-1,2,3-tpuazon-4-mn)-2-

METHJIMPUANH-3-1JT)OKCH )IIUKJIOTeKCaHKapOOKCHIaT

O

K pactBopy coemmuenusi nmo npumepy lE (0,28 r, 0,721 mmons) B DME (7 mu)
noGasysin PBr3 (0,17 mut, 1,80 mmonb) npu 0°C. PeakuMOHHYIO CMeCh MEepeMeInnBaiu B
TE€YeHHEe HOYH NMPU KOMHATHOW Temreparype, 3aTteM oxyaxnaanu 10 0°C u HeWTpaaru30BajH
HachleHHbIM BoAHbIM pacTtBopoM NaHCO; no pH = ~7. Cmech pacmpenensnu Mexay
EtOAc (50 mu1) u Bomo#t (5 mu), m BomHbI cioil skcrparupoBanmu EtOAc (3x10 wmu).
OO6benuHeHHbIe opraHnueckue SKkcTpakThl cymu (MgSO4) 1 KOHLEHTPUPOBAIU 6 BAKYYME.
Ocrarok noasepranu xpomatorpaduu (12 r SiOz; HenpepwiBHbIH rpagueHt ot 0% mo 50%
EtOAc/rexcanbl B TeueHHe 25 MUH) C MOJYYEHHEM YKa3aHHOTO B 3arOJIOBKE COEIMHEHUsI
(300 mr, 0,665 mmonb, BeIXOA 92%) B Bume Genoro Teepaoro semecrsa. LCMS, [M + H|™ =
4512. '"H AMP (500 MT'u, CDCl3) & 7.99 (d, J=8.5 I'u, 1H), 7.22 (d, J=8.5 'y, 1H), 5.26 (d,
J=1.4 T'u, 2H), 5.03 (spt, J/=6.3 ', 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)-Uzonporun 3-((6-(5-(a3unomernn)-1-merun-1H-1,2,3-tpuazon-4-mn)-2-

METHJITHPUANH-3-1JT)OKCH )IIUKJIOTeKCaHKapOOKCHIaT
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K pactBopy coenunenus no npumepy 1F (100 mr, 0,222 mmons) 8 DMF (1,5 mn)
nobasysimu NaN3 (36 mr, 0,554 MMonp) U peakMOHHYI0 cMech nepemernnBanu npu 80°C B
TeueHue 1 4, 3aTeM oxJiaXkaaliu 10 KOMHATHON Temneparypbl. AHanu3 LCMS nokaszan, uro
peakuus 3aBepiuniace. PeakiinmonHyro cmech pacnpenensiu mexxay EtOAc u Boaoi, u cMech
nepeMelInBald NpU KOMHATHON TemmepaType B TeueHue 15 muH. OpraHuueckuil Cioi
cyummin (Na2SO4) 1 KOHIIEHTPUPOBAIIH 6 6aKYyMe € TIOJYyYEHUEM HEOUHUIIIEHHOTO YKa3aHHOTO
B 3arojlOBKE COEOMHEHHs, KOTOpPO€ WCIONB30BAM Ha CleAylomed craaun 0e3
JOMONHATENBHON ouncTku. LCMS, [M + H]" =414 3.

1H. (18,3S)-Uzomponun 3-((6-(5-(amunomernn)-1-mermin-1H-1,2,3-tpuazon-4-ni)-2-

METHJITUPUANH-3-1JT)OKCH )LIUKJIOT€KCAaHKapOOKCHIAT
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K pactBopy coenunenus no npumepy 1G (92 mr, 0,22 mmoins) B THF (1 M) u H,O
(0,3 M) nobasnsim PhsP (58 mr, 0,22 MMoOb) U pEeakMOHHYIO CMECh MEePEMELIHBAIN TIPU
KOMHATHOW TEMIIepaType B TEYEHHE HOYHM. PEakIMOHHYI0 CMeCh Pachpeneisuld MEXKAY
EtOAc u BOAOH, M TOJYYEHHYIO CMECh MEPEeMEIINBAIN NMPU KOMHATHOW TEMIlEpaType B
teueHue 15 muH. Opranndeckmii cnoit cymmnu (NazSO4) U KOHLUEHTPUPOBAIU 6 GAKYYMe.
Ocrarok noneepranu xpomarorpaduu (12 r SiOz; 100% EtOAc B Teuenue 10 MuH u 3atem
rpanueHt ot 0% no 10% MeOH B CH:Cl; B Teuenune 20 MuH; CKOPOCTh 1MOTOKa = 30 MJI/MHH)
C TIONIyYeHHeM YKa3aHHOro B 3arojioBke coemuHeHus (81 mr, 0,21 mmonb, Beixon 94%) B
Buje 6exesoro Mmacna. LCMS, [M + H]" = 388.3.

ITpumep 1

K pactBopy coenmuenus no npumepy 1H (8 mr, 0,021 mmonb) u (S)-2-meTunOyTun

(4-autpodenmn)kapbonara (7 mr, 0,027 mmons) B THF (0,4 mun) mobasmsim N-3Twi-N-
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uzonponuinponad-2-amuH (11 Mk, 0,062 mMone). CMech nepeMeInnBaii Mpu KOMHATHON
temrieparype B Teuerue 1 4, mocie dyero nodasysmun THF (0,8 mun)/H>O (0,4 mur)/MeOH (0,4
mi) u LIOH.H>O (5 mr, 0,105 mmonb). PeakiimoHHYI0 CMeCh MepeMennBaii Mpyu KOMHATHON
TEMIepaType B TEUEHUE HOUH, 3aTeM KOHLIEHTPUPOBAIH 6 sakyyme u pa3dasisiimn H2O (5 mi).
3nauenue pH cmecu nosommiu ¢ nmomombio 1N Boga. HCl no ~5 u skcrparuposanu EtOAc
(3%5 mi). OOBEeIUHEHHbIE OPTAaHUYECKHE SKCTPAKTHI IPOMBIBATIM PACCOJIOM (2 MJT), CYLIHIIN
(MgSO4) n xkoHUEHTpHPOBATH 6 6akyyme. OCTaTOUHBIH HEOUYMIIEHHBIH MPOAYKT OYMIIAIN
npemaparuBHoii LC/MS. Kononka: Waters XBridge C18, 19x200 MM, 9acTULbl 5 MKM;
kononka Guard: Waters Xbridge C18, 19 x 10 mm, wactuusl 5 Mkm; moasuxkaas gaza A: 5:95
MeCN:H>O ¢ 0,1% TFA; nopsmxknas ¢asza B: 95:5 MeCN:H,O ¢ 0,1% TFA; rpanuent: 50-
90% B B Teuenune 20 mMuH, 3aTeM yaep>kuBaHue B TeueHue 5 muH npu 100% B; cxopocTb
noroka: 20 mu/MuH. Dpakuuy, CoAeprKallue >KelaeMblil MPOAYKT, KOHLEHTPHPOBAIH 6
6akyyme TyTeM LEHTPOOEKHOrO BBIMAPUBAHUS C TOJYYEHHEM YKa3aHHOTO B 3aroJjIOBKE
coenunenus (6,6 mr, 0,014 Mmoib, Bexon 68%). LCMS, [M + H]* = 460.3. 'H AMP (500
MTI'y, DMSO-ds) & 7.80 (d, /=8.2 I'y, 1H), 7.55 (br. s., 1H), 7.46 (d, J/=8.7 I', 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, ICso= 18 aM.

IIpumep 2

(18,35)-3-((2-Metun-6-(1-merun-5-((metun(((S)-2 -meTunOyToKkcH)-

kapOonmn)amuHo)MeTun)-1H-1,2,3-Tpuazon-4-wn)nupuanH-3-1i)OKCH )-

A

LUKJIOTeKCAHKapOOHOBAST KUCIIOTA

., ~OH
i
=z (0]
N | 0
N-N 2

K cmecu coenunenus no nmpumepy 1 (1,7 mr, 3,70 mxmons) 8 DMF (0,2 mi) npu 0°C
B atmocepe N mobapmsmu NaH (0,5 mr 60% nucnepcun B mMuHepanbHOM Mmache, 0,011
MMOJIb) M PEaKLHOHHYIO cMech mnepememmBany B TedeHue 30 mmH mpu 0°C. 3arem
nobasmsiim Mel (0,7 mki, 0,011 MMONb) M PEaKLMOHHYIO CMECh MNEPEMEIIUBAIN TPU
KOMHATHOHW TemIepaTtype B TeueHHe | 4, 3aTeM KOHLEHTPHUPOBAIH 6 6akyyme. OCTaTok
pacteopsuti B cmecu THF (0,8 mur)/MeOH (0,4 mut)/Bona (0,4 mun) u nobasmsuim LiOH.H>O (1
mr, 18,5 Monp) mpu KOMHAaTHOH Temriepatype. PeaknMOHHYI0 CMeCh NMEpeMEIlNBaId TPHU

KOMHATHOU TEMIIEpaType B TEYCHUE HOYH, 3aTeM KOHIICHTPUPOBAJIH 8 8aKYyMe U pa3OaBIsIu
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H>O (5 mn). 3nauenne pH cmecu moommnu ¢ momombio 1N BomH. HCl mo ~5 u cmech
skcrparupoBasin EtOAc (3x5 mur). OObenMHEHHbIE OPTaHWMYECKHUE SKCTPAKTHI MPOMBIBAIN
pacconoM (2 mu), cymman (MgSO4) U KOHUEHTPHPOBAIU 8 8aKYyMe. ITOT HEOUULICHHBIN
npoaykT ounmmanu npenapatuBHoii LC/MS: kononka: Waters Xbridge C18, 19 x 200 mwm,
gactuubl 5 MkM; kojonka Guard: Waters Xbridge C18, 19 x 10 MM, 9acTuipl 5 MKM;
nonsmxkHas gaza A: 5:95 MeCN:H20 ¢ 0,1% TFA; nogsuxnas daza B: 95:5 MeCN:H:0 ¢
0,1% TFA; rpanuent: 50-90% B B Teuenue 20 MuH, 3aTeM yAepKUBaHHE B T€UeHHE 5 MUH
npu 100% B; ckopocth moroka: 20 mu/mMuH. @pakiuu, copepskalliue >KeNaeMblid MPOAYKT,
KOHLIGHTPUPOBAIU 6 6aKyyMe TIyTeM LEHTPOOEKHOro BBINAPUBAHUS C IOJY4YEHHUEM
YKa3aHHOTO B 3arojioBke coenunenus (1 mr, 2,1 MKMOJIb, BbIXOA 56,5%). LCMS, [M + H]" =
474.0. '"H SIMP (500 MI'u, DMSO-de) & 7.82 (d, J=8.2 T'uy, 1H), 7.48 (d, J=8.5 'y, 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, ICs0= 29 HM.

ITpumep 3

(18,3S)-3-((6-(5-(((byTokcukapbonmn)amuno )meTin )- 1 -metin- 1H-1,2, 3-Tprazon-4-

WT)-2-MeTUIIHAPUIUH-3 -1 )OKCH ) IUKJIOTeKCaH- | -kapOOHOBast KMCIIOTa

3A. Uzomnpomui (18,3S)-3-((6-(5-(((6yrokcukapbonmit)aMuHO )MeTh)- 1 -metmn- 1 H-

1,2,3-Tpuazon-4-ni)-2-MeTHIMHPUINH-3 -1 ) OKCH )LIUKJIOTeKCaH- | -kapOokcuiaT

K pactBopy coenunenus no npumepy 1H (10 mr, 0,026 mmons) B EtOAc (0,3 M) u
HacblmeHHOM BogHOM pactBope NaHCOs (0,3 mur) nobasnsim H-OyTrixmnopgopmuar (0,017

mi, 0,129 MMOJb) MpU KOMHATHOW Temreparype. PeaklMOHHYI0 cMech MepeMeIlnBajIn B
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TE€YeHHE HOYM, 3aTe€M KOHLEHTPUPOBAIH 6 6aKyyMe. ITOT HEOUHIIEHHBIH MPOIYKT
VICTIONB30BAIM Ha CJIEAYIOIeH cTaguu 0e3 NONmONHUTENbHON ounctkn. LCMS, [M + H]™ =
488.3.

ITpumep 3

K pactBopy HeoumiieHHOro coeauHeHust no npumepy 3A (12,7 mr, 0,026 mmonb) B
cmecu THF (0,8 mu)/H20 (0,400 mu)/MeOH (0,400 m) nobasnsmun LiOH.H20 (6 wmr, 0,13
MMOJIb) IPH KOMHATHOH Temriepatype. CMech nepeMeInnBaiy Mpyu KOMHATHON TeMreparype
B T€UEHHE HOYM, 3aT€M KOHLIEHTPHPOBAIH 6 6akyyme; octatok pasdasmsimu H2O (5 mi) u pH
nosoauu ¢ nomombto 1N BomH. HCI no ~5. Cwmech skcrparuposanmu EtOAc (3 % 5 mm).
OObennHeHHbIE OPraHMUYECKUe SKCTPAKTBI MPOMBIBAIN paccoioM (2 mu), cymumn (MgSO4) n
KOHLIEHTPUPOBAIU 6 6akyyme. HeounmeHHbI nponaykT ouummmanu mnpenapatuBHoi HPLC
(Phenomenex Luna Axia, 5 mxm, C18, 30 x 100 mm; rpaauent 10 mun ot 85% A:15% B no
0% A:100% B (A = 90% H>0/10% ACN + 0,1% TFA); (B = 90% ACN/10% H>O + 0,1%
TFA), nerexuust mpu 220 HM) C TIOJy4eHUEM YKa3aHHOTO B 3arojioBke coenunenus (11,3 wr,
0,025 mMmoib, Beixox 98%). 'H SIMP (500 MI'y, CDCls) § 8.14 (d, J=8.8 T'y, 1H), 7.92 (d,
J=9.1Twu, 1H), 490 - 4.81 (m, 1H), 4.59 (s, 2H), 4.20 (s, 3H), 4.08 (t, J=6.6 ', 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/=7.4T'u, 3H). LCMS, [M +H]" =446.3. hLPA, ICs0= 14 uM.

IIpumep 4

(£)-(tpanc)-3-(4-(5-((((n3onenTHIOKCH )KapOOHMIT )JaMUHO )MeTh)- 1 -metnn-1H-1,2,3-

TpHa30J-4-1i)(h eHOKCH ) LIUKJIOTeKCaH- | -kapOOHOBAsI KHCIIOTa

v OH

o)

0
N\\ N N/I(
N-N_ H O

4A. 2-((3-(4-bpombenmn)npon-2-uH-1-un)okcu)rerparugpo-2H-nmupan
Br

IIOD



111

K pacrBopy 1-Opom-4-iionbenzona (10,0 r, 35,3 mmons) B DMF (50 mu) nobasisuiu
TEA (25 mn, 177 mmons), Cul (0,40 1, 2,12 mmons), Pd(PhsP)4 ( 0,82 1, 0,71 mmonb) u 2-
(nmpon-2-us-1-unokcn)rerparuapo-2H-mupan (6,44 r, 46,0 mmonb). PeakimoHHYIO CMech
nepeMelnBaiId MpU KOMHATHOM TemmepaTtype B armocepe Nz B Teuenue 16 4, 3arem
KOHLIEHTpUpoBau 6 eakyyme. Ocrtarok mnoasepramu xpomartorpadum (120 r SiOg;
u30KpaTHueckoe amoupoBaHue: rekcanbl/EtOAc = 95:5) ¢ monydeHueM yKa3aHHOTO B
3arosnioBke coenmaenus (10,0 r, 33,9 mmonb, BbIXOm 96%) B Bume OecHBETHOro Macia.
LCMS, [M + Na]" =319.0. 'H AAMP (500 MI'u, CDCls) & 7.46 - 7.42 (m, 2H), 7.33 - 7.29
(m, 2H), 4.89 (t, /=3.4 'y, 1H), 4.54 - 4.40 (m, 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-bpombpenun)-5-(((rerparunpo-2H-nupan-2-mn)okcu)meTnn)-1-
((rpumeruncumun) metwn)-1H-1,2,3-tpuaszon

Br

0
X
N, o
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\

K pacrBopy 4A (3,0 r, 10,2 mmonb) B Toayose (10 mn) nobasnsiim TMSCH2N; (1,8
w1, 12,2 mmonp). CMech KUIATHIIM ¢ OOPAaTHBIM XOJIOAMJIBHUKOM B aTMoc(epe Ar B TedeHue
15 4, 3aTeM oOXJaXmand OO KOMHATHOW TeMMepaTypbl M KOHIEHTPHPOBAIU 8 GAKYYME.
Heounmennsiii octarok noasepranu xpomarorpaduu (120 r SiO2; HenpepbIBHBIA TPaJUSHT
ot 0 no 20% EtOAc B rekcane B TeueHue 25 muH, 3ateM ynaep:xkuBanue npu 20% EtOAc B
TeyeHre 20 MUH) ¢ MOJyYeHHEM YKa3aHHOTO B 3aroJioBke coenuHeHus (667 mr, 1,57 Mmoub,
BBIXOZ 15%) B BUae GexeBoro Teepaoro Bemectea. LCMS, [M + H]™ = 424 1. 'H aMP (500
MI'y, CDCl3) 6 7.73 - 7.69 (m, 2H), 7.60 - 7.56 (m, 2H), 4.84 (d, /=12.9 I', 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-bpompenmn)-1-mermn-S-(((terparuapo-2H-nupan-2-un)okcu )mern)- 1 H-
1,2,3-Tpuazon

Br
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K pactBopy coenmnenust no mpumepy 4B (660 wmr, 1,56 mmons) B THF (10 mn)
nobasysuiu HO (0,06 mn, 3,1 MMoJIb) U peakiroHHYI0 cMech oxyasknanu 1o 0°C. Jlobassmu
TBAF (1,87 mn 1,0M pacteop B THF; 1,87 MM0Ib) 1 pEaKIIMOHHYIO CMECh TEPEMELTHBAIN
npu 0°C B TeueHue 10 muH. Jleryuue BelecTBa yIajsull 6 6aKyymMe W HEOUUIIEHHBIN
nponykT noasepranu xpomarorpadun (40 r SiO2; HenpepsiBHBIN rpanueHT oT 100% rekcana
10 50:50 rekcan:EtOAc B Teuenue 30 muH, ynep:xusanue npu 50% rexcan:EtOAc B Teuenue
10 MHH) ¢ TONy4YEeHHEM YKa3aHHOTrO B 3arojioBke coenuHeHus (510 mr, 1,49 mMmomb, BBIXOA
93%) B BUAe Gexesoro Macma. LCMS, [M + H]" = 352.0. 'H AMP (500 MI'u, CDCls) §
7.70 - 7.66 (m, 2H), 7.61 - 7.57 (m, 2H), 4.87 (d, J/=12.9 T'y, 1H), 4.74 - 4.65 (m, 2H), 4.15
(s, 3H), 3.82 (ddd, J=11.3,8.1,3.2 'y, 1H), 3.58 - 3.49 (m, 1H), 1.88 - 1.50 (m, 6H).

4D. 4-(1-Metun-5-(((rerparuapo-2H-nupan-2-un)okcu)mernn)-1H-1,2,3-tpuazon-4-
wi)peHon

OH

Cwmech Pdydba)s (44 wmr, 0,048 mmons), au-tper-Oytmin(2',4',6'-rpunzonpormi-[1,1'-
oudennn]-2-un)docduna (81 mr, 0,191 mmons), KOH (268 mr, 4,77 MMOJIb) U COSTUHEHUS
no npumepy 4C (281 wr, 0,80 mmonb) B 1,4-nuokcane (3 mu) u Bome (3 mut) OwicTpo
OTKQYMBAJIM IOJ BaKyyMOM M CHOBa 3amoyHsiu Ar (moBropsuiu 3 pasa). Cwmech
nepeMernBany npu 85°C B TeueHue 16 4, 3aTeM OXJaXJAINU 10 KOMHATHOM TeMIrepaTyphl U
ocToposkHO nonakucsii pazdasneHHo BogH. 1N HCI. Cmeck skctparuposaiun EtOAc (4 x 5
wi1). OObearHEeHHBbIE OpraHuyYeckue SKCTpakTbl cymmiu (MgSOs) U KOHLEHTPUPOBAIU 6
8aKyyMe C TIOJIyY€HHEM ChIPOrO MPOAYKTA B BHJE KOPUYHEBOTO TBEPIOrO BELIECTBA. JTO
BenlecTBo nonsepranu xpomarorpaduu (Si0»; EtOAc/rekcaHbl) ¢ MOJy4eHHEM YKa3aHHOTO B
3aronoBke coeauHeHus: (210 wmr, 0,726 mmonb, Bbeixox 91%) B BHAe Oenoro TBEpAOTO
semectea. LCMS, [M +H]"=290.1.

4E. (+)-Tpanc-1,3-uzonponun 3-(4-(1-mernin-5-(((terparuapo-2H-nupan-2-
wi)okcu )merwn )-1H-1,2, 3-rpuazon-4-un)heHokcH ) uKIoreKCaHKapOOKCHIaT

(muacTepeoMepHasi CMeCh Y TETParuapONHPAHUIOBOTO 3(upa)
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K cmecu coenunenus no npumepy 4D (0,19 r, 0,64 mmons), (+)-u3onponuin muc-3-
rHIpOKCH HuKiorekcan-1-kapookcmnara (0,21 r, 1,15 mmons), EtsN (0,16 mu, 1,15 mmonb) u
PhsP (0,30 r, 1,15 mmons) B THF (4 mur) u nobasnsimn mo kxarwisim DIAD (0,22 wmu, 1,15
MMOJIb). PeakiMOHHYIO CMeCh IepeMeIInBai B TEYeHUEe HOUU NIPH KOMHATHOM TeMIiepaType.
HobGasmsiu  Bony (4 ™) u  peakuuoHHyr cmech mnoxkucyasimi 1IN BogH. HCl wu
skcrparuposanu EtOAc (3x10 mu). OObenuHeHHbIE OPTaHUYEeCKUE SKCTPAKTHI MPOMBIBAJIH
pacconoym, cymmin (MgSO4) M KOHLEHTPUPOBAIH 6 Gakyyme. HeounIneHHBI NPOAYKT
noasepranu xpomarorpadun (40 r SiO2;, HenpepbBHbIHA rpagueHt ot 0% no 80% EtOAc B
rexcanax B TeueHne 30 munyT u npu 80% EtOAc/rekcans! B TeueHrne 20 MUH) € TIOTy4eHHEM
yKazaHHOro B 3aroyioBke coenuuenus (0,12 r, 0,257 mmonb, Bbixon 40%) B Bume OekeBOrO
maciaa. LCMS, [M +H]" =458.1.

4F. (£)-Tpanc-1,3-uzonponun 3-(4-(S-(rugpoxcumern)-1-meruin-1H-1,2,3-rpuazon-

4-n1)(heHOKCH ) LIUKJIOTeKCaHKapOOKCHIIAT
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K pacrBopy coemunaenust no npumepy 4E (115 mr, 0,251 mmons) B MeOH (2,5 mu)
nobGasysiin PPTS (6 mr, 0,025 mMounb). PeakiimorHy0 CMech epeMeInnBajIi B TEUEHUE HOUH
npu KomHaTHON Temnepatype. LCMS mnokasana, 4TO peakiusi Bce elle He 3aBepllieHa,
no3ToMy cMech Harpesaiiu nipu 60°C B TedeHue ee 6 4, 3aTe€M OXJIAXKAAINA O KOMHATHOU
temnepaTypsl. CMeCh KOHIIEHTPHPOBAJIH 6 6AKYyMe U OCTATOK IMOJBEPrajid XpoMaTorpadpuu
(12 r Si10s; nHenpepriBHbI rpaaueHT 80-100% EtOAc B rekcanax B TeueHue 10 MUHYT) C
NOJIy4€HHEM YKa3aHHOTO B 3aroyioBke coennHeHus (84 mr, Bbixon 90%) B BUe KOPUIHEBOTO

macna. LCMS, [M +H]" =374.2.
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4G. (£)-Tpanc-1,3-uzonponun 3-(4-(5-(6pommerwn)-1-merun-1H-1,2, 3 -tpuazon-4-

W1)(pEHOKCH)IIMKJIOTeKCAaHKapOOKCHIIAT
o OY
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K cmecu coenunenus no npumepy 4F (84 wmr, 0,225 mmons) u CBrs (82 wmr, 0,247
mmosb) B DCM (1,2 min) nmopuusmu nobasisiiu PhsP (65 mr, 0,247 mmons). PeakunonHyo
CMeCh OCTABJISUIM MEJICHHO HAarpeThCsl IO KOMHATHOHN TeMIlepaTypbl B TEUSHUE HOYH, 3aTEM
KOHLeHTpupoBau 6 eakyyme. Ocrarok mnoasepranu xpomarorpapum (12 r SiOg;
HenpepbiBHBIN rpaguedt 25 muH ot 0% no 70% EtOAc B rekcane; ckopocth nmoroka = 30
Mi/MuH). UncTble (pakuuy KOHLEHTPUPOBAIHN 6 6aKyyMe, TIONy4asi YKa3aHHOE B 3arOJIOBKE
coenunenue (66 mr, 0,151 mmonb, Beixoa 67%) B Buae OecupeTHoro Macia. LCMS, [M +
H]" = 436.0.

4H. (1)-Tpanc-1,3-uzonponun 3-(4-(5-(asunomernn)-1-merun-1H-1,2,3-rpuazon-4-

W1)(pEHOKCH ) [IMKJIOTeKCAaHKapOOKCHIIAT
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K pactBopy coemmuenust no npumepy 4G (65 wmr, 0,149 mmons) B DMF (1 ™)
noGasysiin NaNs (24 mr, 0,37 MMOJb) B peakMOHHYIO cMech nepememuBamu npu 80°C B
TeueHue | 4, 3aTeM OxJiaXknanud 10 KOMHATHON Temneparypbl. Ananus LCMS nokaszan, 4ro
peaxius 3aBepiIiach. PeakinoHHy0 cMech pacnpenensuia Mexxny EtOAc u Bomoit (mo 5 mn
K KIIbIi) ¥ TIOJTyUYEHHYIO CMECh IePEeMELINBAIN ITPH KOMHATHOH Temneparype. Yepes 15 Mun
opranuueckuii cioit cymmnu (Na;SOs4) M KOHIEHTpHPOBANU 6 6akyyme. HeounimeHHbIH
a3UAHBIN MPOAYKT MCIIOJIb30BAIN Ha CIEAYIOLIEH cTanuu 0e3 JOMONHUTEIBHON OUUCTKH.

41. (3)-Tpanc-1,3-uzonpormn 3-(4-(5-(amuromermn)-1-merun-1H-1,2,3-tpuazon-4-

W1)(pE€HOKCH)IIMKJIOTeKCAaHKApOOKCHIIAT
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K pactBopy coenunenust no npumepy 4H (59 wmr, 0,149 mmons) 8 THF (0,6 mn) u
H>0 (0,2 mi) nobasnsinu PhsP (39 wmr, 0,149 MMOJb) U peakMOHHYIO CMECh IepeMeIINBaIH
IIPY KOMHATHOH TeMIlepaTrype B TeueHue HOouu. PeakllMOHHYIO CMeCh paclpeaesaain MEexKIy
EtOAc u Bogmoi#t (5 M KaXmoro), W MOJYUYEHHYIO CMECh NepeMEIINBAIN MPU KOMHATHOH
temnepatype. Uepes 15 mun opranndeckuii cioit cymmnu (NaxSO4) U KOHLIEHTPUPOBAIH 6
saxyyme. Ocrarok noxasepraiu xpomarorpaduu (8 r SiOz; 100% EtOAc B Teuenue 10 muH,
3aTteM HenpepbiBHbIN rpagueHt ot 0% n0 10% MeOH B CH»Cl, B Teuenue 15 MUH; CKOPOCTb
noroka = 30 MJI/MUH), TOJy4asi yKa3aHHOE B 3aroyioBke coenuHenue (47 mr, 0,126 mmons,
BbIXOA 84%) B Bue OexeBoro macia. LCMS, [M + H]"=373.1
IIpumep 4
PactBop 3-merunbytan-1-oma (6 mr, 0,064 mmosnb), CDI (11 wmr, 0,064 mmonb) u
LiOH.H20 (3 wr, 0,11 mmonb) B Tonyose (0,5 min) nepemermnBanu npu 60°C B TeueHue 2 .
K stoit cmecu nobasnsuin coenunenue no npumepy 41 (8 mr, 0,021 MMONb) U pEaKIIUOHHYIO
cvech mepemermmBaiy npu 60°C B TeyeHHWE HOYHM, 3aTeM OXJKIAIH 10 KOMHATHOU
temrieparypbl. CMech pacnipenessuin Meskay EtOAcC u Bomoii; BogHy0 a3y dKCTparupoBaiu
EtOAc (3 pasa), u oObenwHEHHBIE OpraHuuecKkue SKcTpakThl cymmmu (MgSO4) wu
KOHLIEHTPUPOBAIH 8 sakyyme. K pactBopy s3Toro HeounmeHnHoro npoaykra B THF (0,8 mi) u
H,O (0,40 m1) m MeOH (0,40 mn) nmobasmsuim LiIOH.HO (7 wmr, 0,168 mmonb) mpu
KOMHAaTHOW TeMIepaType. PeaknuoHHy0O CMech IepeMelMBaid MpPU  KOMHATHOU
TEeMIepaType B TEUEHHE HOYM, 3aTeM KOHIIEHTPUPOBAIM B BaKyyMe M pa3daBiisiin BOnoi (5
mu). 3Hauenue pH cmecu nosonmnu ¢ momorusio BogH. 1N HCl no pH ~3 u skctparuposanu
EtOAc (3x5 mu). O0benMHEHHbIE OPTAaHHMYECKHE SKCTPAKTHI MPOMBIBAIIA PAcCcOoM (2 M),
cyumin (MgSQO4) ¥ KOHLEHTPUPOBATIH 6 6aKkyyme. HeodHWIeHHbI NPOAYKT OYMIIAIN
npemnaparuBHoii LC/MS: kononka: Waters XBridge C18, 19 x 200 MM, 4acTULbI 5 MKM;
kononka Guard: Waters XBridge C18, 19 x 10 MM, gacTuisl 5 MKM; ofBrKHAs ¢asa A: 5:95
MeCN:H>O ¢ 0,1% TFA; noasmxknas ¢asza B: 95:5 MeCN:HO ¢ 0,1% TFA; rpanuent: 50-
90% B B Teuenue 20 muH, 3aTeM ynepxkuBaHue B TeueHue 5 muH npu 100% B; ckopoctsb
notoka: 20 MJI/MHH) C TIOJly4€HHEM YKa3aHHOTO B 3arojioBke coeawnHenus (1,4 wr, 3,15

MKMOJIb, BbIX0A 15%). LCMS, [M + H]" = 445.1. 'H AMP (500 MI', DMSO-ds) § 7.77
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(br. s, 1H), 7.63 (d, J=7.6 I'u, 2H), 7.02 (d, J=8.5 I'y, 2H), 4.72 - 4.64 (m, 1H), 4.41 (d,
J=5.2T1, 2H), 4.06 - 3.94 (m, SH), 2.70 - 2.59 (m, 1H), 1.98 - 1.34 (m, 11H), 0.86 (d, J=6.1
I'm, 6H). hLPA; ICso= 148 M.

IIpumep 5

(18,35)-3-((6-(5-(((0yrokcukapOonum)amuHo)MeTnin)- 1 -merun-1H- 1,2, 3-rpuazon-4-

WUT)IUPUANH-3-1J1)OKCH ) [IUKJIOT€KCaH- 1 -kapOOHOBast KUCIIOTa

,O OH
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5A. 3-(5-6pomnupuauH-2-un)npon-2-uH- 1 -om
o=
—N OH

K pactBopy 3,6-nubpomnupuanna (25,0 r, 100 mmosb) u npon-2-uH-1-omna (8,70 mu,
149 wmmonp) B MeCN (141 wmi) nobaemsim EtsN (33,2 wmn, 240 wmwmonb). PactBop

nerasupoBaii B atMocdepe Ar (OapOorupoBanmu Ar 3 pasa), mocie 4ero mo0aBsiu
(Ph3P),PdCl> (2,96 1, 4,22 mmonb) u Cul (0,804 1, 4,22 mmonb). PeakunoHHyrO cMech
nepeMenuBaIi pU KOMHATHOM Temreparype B aTMocdepe Ar B TeyeHue 14 yac, mocie uero
cmech (uibtpoBanu uepe3 cioii Celite®, xoropbiii npombBanu EtOAc (3x50 wu).
OObenuHeHHble  (UIBTPATBl KOHIEHTPUPOBATH 6 6akyyme. (OCTaTOK MOIBEpraiv
xpomarorpaduu (SiOz; HenpepsiBHBIA TpamueHT or 0% no 100% EtOAc B rekcanax B
tTeueHrne 20 MUH), TIOJy4Yash YKa3aHHOE B 3arojIOBKE COCOUHEHHE B BHIE OEJIOro TBEPIAOTrO
semecTsa (16,6 r, Beixon 74%). 'H SIMP (400 MTI'u, CDsOD) & 8.60 (d, /=22 I'u, 1H), 7.99
(dd, J/=8.4,22Tmu, 1H), 7.44 (d, /=8.4 'y, 1H), 4.41 (s, 2H).
5B. (4-(5-6pommupunun-2-un)-1-merun-1H-1,2,3-tpuazon-5-mi)meranon

Br

K nerasmpoBanHoMy (moaBeprHyTOMY mpoayBke 3 pa3a Ar) pactsopy SA (1,91, 8,40

MMOJIb) B auokcaHe (42,0 mi) nobaBmsuin  Xyop(TEHTaMETHIILUKIIONEHTaIUeHNIT )OC-
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(rpudernndocdun)pyrennii(1l) (0,402 r, 0,504 mmons). Cmece nerasupoBaiu B atMochepe
Ar (3 paza), nocie gero nodasisuin TMSCH2N3 (1,87 mu, 12,6 mmonb). PeakunoHHy0 cMech
nepememuBany npu S0°C B reuenne 15 4 B armocdepe Ar, 3aTeM OXJIaKIaIH 10 KOMHATHON
TEMIEPaTypbl U KOHLEHTPUPOBAIU 6 6akyyme. MacIsIHUCTbI HEOUHINEHHBIH MPOIYKT
pactBopsim B THF (90 mu) u oxnaxxnanu no 0°C. Hobasnsimu TBAF (5,40 mor 1,0M pacteopa
B THF; 5,40 mMonp) n peakumoHHyw cmech nepememuBanu npu 0°C B tedenue 10 muH,
nocie 4dero noOasmsmu Teepaplii NaHCOs3 (4 r). PeakunoHHYI0 CMech NepeMeInnBajin B
teueHne 30 MHMH TpM KOMHATHOM Temmneparype U 3areM (uubTpoBanu. @PuibTpar
KOHLIEHTpUpoBaIu 6 sakyyme. Ocratok moaseprain xpomartorpadpuu (SiO2; HenmpepbIBHBIN
rpanueHT ot 0% no 100% EtOAc B rekcanax, 20 MuH), moiydasi yKa3aHHOE B 3aroJIOBKE
coemunenue (1,30 r, 4,59 mmonb, Beixon 102%) B Buse Genoro Teepaoro semectsa. 'H SIMP
(500 MI', CDCl3) 6 8.49 (dd, J=2.3, 0.7 I'y, 1H), 8.08 (dd, J=8.5, 0.6 I'y, 1H), 7.83 (dd,
J=8.5,22Twu, 1H), 6.16 (t, J=6.9 'y, 1H), 4.68 (d, J=6.9 'y, 2H), 3.95 (s, 3H).
5C. 5-bpom-2-(5-(6pommermn)-1-merun-1H-1,2,3-rpuazon-4-ui) mupuauH
Br

K nepemenmBaemMomy pactBopy coenmnHeHus o npumepy SB (300 mr, 1,15 mmons) B
cyxomM CHxCly (8 mum) moGasmsimu PBr3 (0,21 wmn, 2,23 MMOJb) M MOJIy4eHHBIH PacTBOP
nepememuBaiy npu 0°C B TeueHue 45 MuH. 3aTeM PEaKLMOHHYIO CMeCh racuim Bonoi (20
mit), skcrparuposanu EtOAc (2x20 mui) U oObequHEHHBbIE OpPraHUYECKHe SKCTPAKThI
npoMbIBaIH paccosioM (25 mu), cymmu (NaxSO4) ¥ KOHIEHTPUPOBAIH 6 8aKYyMe, TIONydast
yKa3aHHOE B 3aroyioBke coenunenue ( 250 mr, 67%) B BUE JKENTONW MACIISIHUCTOM JKUIKOCTH.
LCMS, [M +H]"=3299. 'H AMP (300 MI'u, CDCls) § 8.64 (d, J=2.10 ', 1H), 8.14 (dd,
J=10.90, 8.56 ', 1H), 7.90 (dd, /=2.40, 5.70 I'u, 1H), 5.18 (s, 2H), 4.13 (s, 3H).

5D. 2-(5-(Asupomernn)-1-merun-1H-1,2,3-tpuazon-4-mn)-5-6poMnupuinH

Br
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K pactBopy coepmnenus no npumepy SC (220 mr, 0,66 mmonb) B cyxom DMF (2,5

mut) nobasisin NaN3 (86 mr, 1,33 MMonb) 1 nostydeHHbIH pacTBop nepememusany npu 70°C
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B Te4eHHe 16 4, 3aTeM OXJIaXKIaJIi 10 KOMHATHON TeMIEepaTypbl ¥ BBUTUBAIH B BOIY (25 mit).
OcaxneHHbIN TBEPABIH MPOAYKT OT(UIBTPOBBIBAIN, MPOMBIBAIIN BOAOH (5 MJI) U CYIINIH 8
sakyyme, TOJydas yKa3aHHOe B 3aroyioBke coemuHenue (162 mr, 82%) B Bume Oemoro
tBepnoro semectsa. LCMS, [M + H]" = 296.0. 'H AMP (400 MI'u, DMSO-d6) & 8.76 (dd, J
=038,24TIu, 1H), 8.18(dd, /J=2.4,84 1T, 1H), 8.06 (dd, /= 0.8, 8.6 I'y, 1H), 5.10 (s, 2H),
4.11 (s, 3H).
SE. mpem-bytun ((4-(5-6pommupunus-2-mn)-1-merun-1H-1,2,3-tpuazon-5-

wi)MeTuin)kapbamar
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K pactBopy coemunenust no npumepy SD (100 wmr, 0,34 mmons) B8 THF (3 min) B
armocepe N» moGasmsmn PhsP (178 wmr, 0,680 mmonb) u Boay (1 mut), U monydeHHbIH
pacTBOp MepeMeLInBaIl TP KOMHATHOHN TemnepaType B TeueHue 16 4. K 3Toli peakunoHHON
cvecu nobasmsuiu NaOH (34 wr, 0,85 mmons), a 3atem (Boc)O (0,10 mu, 0,48 mmonb) u
PEAaKLUOHHYI0 CMeCh MepeMellnBald MPU KOMHATHON TeMmmepaType B TeueHue eue 16 u.
PeakimonHnyro cmech paszbapisii Bomout (20 mi) u skcrparupoBanu EtOAc (2x20 wm).
OObenHEHHBIE OPraHUYECKHe SKCTPAKThI TPOMBIBAIU paccojioM (25 mu), cymmmu (Na2SOs)
U KOHLICHTPUPOBAJIH 8 6aKYyMe, TIONy4asi yKasaHHOe B 3arojioBke coenuHeHue (100 mr, 80%)
B BUJe Gesoro Teepaoro semectsa. LCMS, [M + H]* = 368.2. 'H SIMP (300 MI', CDCI5) §
8.67(d, /J=2.1Tn, 1H), 8.15(d, J=8.7Tu, 1H), 792 (dd, J = 2.4, 84 I'u, 1H), 5.98-5.99
(m, 1H), 4.60 (d, J=6.0 'y, 2H), 4.21 (s, 3H), 1.41 (s, 9H).

SF. mpem-byTun ((1-metun-4-(5-(4,4,5,5-rerpameri-1,3,2-nuokcadboponan-2-

W) nupuanH-2-mn)-1H-1,2,3-rpuazon-S-un)mermn)kapbamar
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K pactBopy coenunenus no npumepy SE (50 mr, 0,136 mmonb) B auokcane (5 mur)

nobasysuin Ouc(muHakonato)audopoH (51,7 mr, 0,204 mmons) u KOAc (27 mr, 0,27 MMoub).
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Peakimonnyo cmech npoaysaiu N2 B T€USHHE S MUH, MOCe 4ero nodasisuin komruieke 1,1'-
ouc(nudpenmndocpuno)peppouennamaausi(ll) muxmopuga 8 DCM (6 mr, 0,006 mmoib).
Peakuuonnyro cmecy nepemewmnBanu npu 90°C B TedeHue 16 4, 3aTeM OXJakaaiu A0
KOMHATHOW TemnepaTtypsl. CMech QuiIbTpoBaiu U (PUIBTPAT KOHLEHTPUPOBAIU 6 6AKYYME,
NoJly4asi HEOUHMIEHHOE YKa3aHHOE B 3arojiopke coeanHeHue (70 mMr) B BuAE KOPUYHEBOH
sxkugkoctd. LCMS: [M + H] + = 416,0. DT0T ChIpO#l MPOAYKT HUCIHOJIB30BAJIM B CIEAYIOLIEH
peakuu 6e3 TOTIOJTHUTEIbHON OYUCTKH.
5G. mpem-bytun ((4-(5-ruppoxcunupuaun-2-un)-1-merun-14H-1,2,3-rpuazon-5-
wi)MeTuin)kapbamar
OH
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N
%Y

NHBoc

K nepememmBaemoMy pactBopy coenuHenus no npumepy SF (70 mr, 0,722 mmons), B
THF (5 min) u Bome (1,5 mur) mobGaBnsiu mMoHoruapat nepOoparta Hatpust (41 wmr, 0,407
MMOJIb). PeakIMOHHYIO CMeCh MepeMelIBai P KOMHATHOM Temreparype B TedeHue 1 d,
3ateM pasbasjsuin Bogou (20 mu). Oty cMmech skctparuposanu 1% 10% MeOH B CHCl3
(2x10 my). OOBbenuHEHHBIE OpraHryYecKue SKCTPakThl Cymmiu (Na2SO4) U KOHIIEHTPUPOBAJIH
6 eakyyme. HeountieHHblli mpoaykT noasepranu xpomarorpaduu (12 r kononka Redisep®
Si02, smoupys 3% MeOH B CHCIs), nony4asi yka3aHHOe B 3arojioBke coenuHeHue (40 wmr,
96%) B BUne OnemHo-kentol kuakoctu. LCMS, [M + HJ+ = 306,2. 3TOT HEOYUIIIEHHBbIH
MPOAYKT UCTIONB30BAN O€3 JONOJHUTEIBHON OYUCTKH B CICAYIOLIEH PEaKIHH.

SH. (15,38)-2tun 3-((6-(5-(((mpem-0yToxcukapOOoHUIT)aMUHO )MeTH)- | -MmeTn- 1 H-

1,2,3-Tpua3on-4-ui)nupuauH-3 -1 )OKCH ) IUKJIOTeKCaHKapOOKCHIIaT

o” i “'CO,Et

~N

X
N\\ NHBoc
N—N
K pactBopy coemunenuss mo mpumepy SG (1,80 r, 5,90 mmons) B THF (35 wmmn)
MOCJIEIOBATEIBHO A00aBIsUH AU-mpem-0yTun azoaukapookcunar (4,07 r, 17,7 mmons), PhsP

(464 r, 17,7 wmmomp) wu  (1S,3R)-5Tun-3-rHOpoKCcH  LMKIOreKCaHKapOOKCHIIAT

(CMHTe3MpPOBAHHBIN MO aHAJOTUYHON Mertonuke, onucanHor B US2007/0197788A1, 1,52 r,
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8,84 mmoib) B atmMocepe Nz, PeaknmonHbIi pacTBop nepemermnsanu npu 60°C B TedeHne
16 4, 3aTeM oOXJaXmand OO KOMHATHOW TEMIeEpaTrypbl M KOHLIEHTPUPOBAIU 6 GAKYYME.
Heouunmennsiii nponykt noasepranu xpomarorpadguu (24 r Si0z, 40% EtOAc B rekcanax),
noJiyuasi yKa3aHHoe B 3arojioBke coenunenue (1,9 r, 70%) B Bune OJ1eqHO-KENTOr0 TBEPAOTO
Bemecta. LCMS, [M + H]" = 460.1. 'H SIMP (300 MI'u, CDCl3) § 8.30 (d, J = 2.1 T'n, 1H),
8.15(d,/J=54Tu, 1H), 7.34 (dd, J=2.4, 6.5, 1H), 6.13 (s, 1H), 4.71 (s, 1H), 458 (d, J =
1.5 T'y, 2H), 4.20 (s, 3H), 4.12 (q, J = 3.0 I'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, /= 1.2 ', 3H).
5L (18,38)-Otun 3-((6-(5-(amunomermn)-1-metun-14-1,2,3-rpuazon-4-uin) nupuans-

3-MJ1)OKCH)LIUKJIOT€KCaHKapOOKCHIaT

N
\\

N—N
\

NH,

K nepememmBaemMomy pactBopy coeaunenus no npumepy SH (1,90 r, 4,13 mmorb) B
CH:Cly (50 wmn) nobGaensiim HCl B muokcane (10,3 mn 4M pactBopa, 41,3 mMmonb) u
MOJIYYEHHBIM pPacTBOp MEpeMElIMBaIM NPU KOMHATHOM TeMmIlepaType B TedeHue 12 u.
PeakuMOHHYI0 CMeChb KOHLIEHTPUPOBAIU 6 6aKyyme, TOJy4das YKa3aHHOE B 3aroJIOBKe
coequnenue (1,25 r, 84%) B Bune OGneqHo-kentoro TeBepaoro semectsa. LCMS, [M + H] + =
360,0. DTOT HEOYHINEHHBIH MPOAYKT WCIONB30BAIU 0O€3 OMOJHUTENIbHON OYHCTKH B
CleAyroulen peakLuu.

5J. Orun (18,3S)-3-((6-(5-(((byTokcukapOonmn)amuHo )MeTm)- 1 -meTmn- 1H-1,2,3-

TPHUA30JI-4-WJ1)TUPUINH-3 -1 ) OKCH ) ITUKJIOTeKCaH- | -kapOokcumar

o” : “'CO,Et

K nepememmBaemomy pacteopy coexauneHust o npumepy SI (30 mr, 0,083 mmorb) B
CH:Clz (5 mn) B atmocdepe Nz nobasnsin H-Oyrrimxiopdopmuar (78 mki, 0,83 Mmonb) u

MOJIyY€HHBIM pPacTBOp MNEpeMeINnBalNd NPU KOMHATHOM TeMIepaType B TedeHue 16 u.
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PeakunoHHyI0 CMeCh KOHLEHTPHPOBAIHN 6 6AKYyMe W HEOUYHINEHHBIN MPOAYKT IOABEPTaIH
xpomarorpadpuu (12 r SiO», mzokparudeckoe smounpoanne 27% EtOAc B rekcanax) c
NOJIy4eHHEM YKa3aHHOTO B 3arosioBke coemmHeHusi (30 mr, 82%) B Bume OnenHO-KeNTOH
sxuakoctu. LCMS, [M +H]" =432.2.

ITpumep 5

K nepememmBaemomy pactBopy coenuneHus no npumepy SJ (30 mr, 0,046 Mmob) B
THF (4 mu) u MeOH (1 mun) nobasnsinu pactsop LiIOH.H>O (2 wmr, 0,093 mmons) B Boge (1,5
MJT) U TIOJIyYEHHBIH PacTBOP MepeMEIINBAJIA NIPH KOMHATHOUW TeMIlepaTtype B TeueHune 16 4.
Peakunonnyro cmech pazdasisui Bonoit (20 mu) u npomeiBanu Et;O (20 mur). Boassiit cnoit
HefitpanmsoBanmu BogH. 1,5N HCl (2 mu) u skctparupoBamu 5% MeOH B CHCI3 (25 mi).
Opranudeckuii cioi npomMbiBaiu paccosoM (25 mu), cymumian (NazSO4) 1 KOHLEHTPUPOBAIU
6 sakyyme. HeounmenHnslii npoaykt ouninanu npenaparusHoil HPLC ¢ obpamennoii ¢pa3oi
(Sunfire C18, 150 x 19 mm; 5 mxwm; noasrkHas ¢asa A: 10 MM Bonn. NH4sOAc (pH: 4,5);
noasuwxkHas (aza B: MeCN, ckopocts moroka: 15 mu/mun; Bpems (mun)/%B: 0/20, 25/60;
BpeMsi yaep:kuBaHust: 15,19 MuH) ¢ mojiy4eHreM YKa3aHHOTO B 3aroJIOBKe COeqHEHuUs (O MT,
32%) B Bume G6enoro Teepaoro semectsa. LCMS, [M + H]™ = 432.0. 'H AMP (400 MI'w,
CDs;0D) 6 8.40 (br.s., 1 H) 8.00 (d, /=8.8 I';, 1 H) 7.53 (dd, /=8.8,2.7 'y, 1 H), 4.70-4.80
(m, 1 H)4.58 (s, 3 H)4.20 (s, 3 H) 4.03 (t, J=6.6 'y, 2H) 277 -2.88 (m, 1 H) 1.87 - 2.15
(m,3H)145-186(m, 6 H) 1.23 — 1.44 (m, 2 H) 0.92 (t, /=7.3 T'y, 3 H). hLPA, ICs0= 96
HM.

B npuBenenHoit Hike Tabnune 1 mpencTaBieHbl COSIUHEHHS 1O JOMOJHUTEIbHBIM
npUMepaM, KOTOpBIE TOJIyYaId ¢ HCIOJB30BAaHHEM TAKOTO K€ Crocoda CHHTE3a, KOTOPBIH

OMHUCaH B HACTOAIIEM JOKYMCHTE.

Tabmuua 1
ITpum. CtpykTypa u Ha3BaHUE AHATUTHYCCKHE U MeTtopn
Ne OMOJIOTHYECKHUE TAHHBIE
6 LCMS, [M +H]" =4442; Iprmep 3
/O,,’ OH 'H SIMP (400 MTI'w,
0 il CD:0OD): 5 8.38 (s, 1H),
X 0] 797 (,J =720Tu, 1H),
| 7.51(d,J =8.80 T, 1H),
N F# 5.02-5.06 (m, 1H), 4.72-4.78
] (m, 3H), 4.17 (s, 3H), 2.72-
NN A /O 278 (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-((((uuxnonmeHTHIOKCH) | KT PA, [Cso= 84 HM.
kapOoHmT)aMuHO )MeTiA)- | -meTun-1H-
1,2,3-Tpua3o-4-un)nupuarnH-3 -1 )OKCH)
LUKJIOTeKCaH- 1 -kapOoHOBast KUCIOTA
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7 LCMS, [M+H]"=4442; ITpumep 3
/O,“ OH 'H SIMP (400 MI'w,
o M CD30D): §7.85(d,J =
X o) 8.40T, 1H), 747 (d,J =
| 8.80 I'y, 2H), 4.72-4.78 (m,
N A 1H), 4.57 (s, 2H), 4.19 (s,
o) 3H),3.88 (d,J =720 T,
N| N N/I( 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-((((mxnomporm- (m, 4H), 0.50-0.55 (m, 2H),
METOKCH)KapOOHMIT)aMHHO )METHT)-1 - 0.26 (d,J = 4.80 'y, 2H);
metun-1H-1,2,3-rpuaszon-4-um)-2- hLPA; ICso= 47 EM.
METHJITAPY IHH-3-11) OKCH ) LIUK TOTCKCaAH-
I-xap6oHoBas xucmora
8 LCMS, [M +H]"=516.1; [Tpumep 1
,O,,’ OH 'H AMP (400 MT'n,
0 il CD30D): §7.84 (d,J =
X o) 8.80 'y, 1H), 7.59(d, J =
| F 8.80 I'y, 2H), 4.99 (s, 2H),
N F F 4.65 (s, 2H), 4.06 (s, 3H),
o) 2.63-2.72 (m, 1H), 2.49 (s,
N, N N/( 3H), 1.97-2.07 (m, 1H),
N-N H ©O 1.79-1.97 (m, 3H), 1.54-1.72
A (m, 4H);
(15,35)-3-((6-(5-(((((3.5-mm¢prop- hLPA, ICs= 5 uM.
OGCH3IT)OKCH)KapOOHMIT)aMUHO )METHI)- 1 -
metun-1H-1,2_3-rpuazon-4-um)-2-
MCTHIITHPU THH-3 -1 )OKCH ) LIUK IOTCKCAH-
1-xapGoHOBast KUCITOTA
9 LCMS, [M +H]"=480.0; ITpumep 1
/O,“ OH 'H SAMP (400 MI'uy, DMSO-
0 i ds) 8 8.35(d, J=2.93 ', 1
N O H) 7.98 (d, /=8.80 I'u, 1 H)
| 750-754(m, 1 H)7.18 -
N F# 729 (m, 5 H) 4.78 — 4.80
) (m, 1 H)4.73 (d, J=5.38 'y,
N NJ( w@ 2 H) 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)
(18,38)-3-((6-(1-meTrn-5-(((per- 1.95 (s, 1 H) 1.83 (br. S., 4
aToKcHKapOoHMT)amMuHo )MeTHIT)-1H-1,2 3- H) 1.51 - 1.68 (m, 3 H);
TPHA30JI-4-1T) TUPUANH-3 -HUT)OKCH) hLPA, ICso= 672 M.
LUKJIOTeKCaH- 1 -kapOoHOBasI KUCTIOTA
10 LCMS, [M +H]"=480.2; ITpumep 1

T o
0 i

N o!
N
o
N\\ N N/I( :
N-N_ H O/\©

(18,38)-3-((6-(1-metra-5-((((R)-1-

'H SIMP (400 MI'u, DMSO-
ds) 6 8.35(d, J=3.18 T'ry, 1
H) 7.97 (d, /=8.80 T'r;, 1 H)
7.49 -7.66 (m, 2 H) 7.32 (br.
s.,4H)5.67 (d, J=6.60 I'y, 1
H) 4.76 (br.s., 1 H) 4.76
(br.s.,2H)4.02(s,3 H)
268 (br.s., 1 H) 1.74 -1.93
(m, 4 H) 1.50 - 1.68 (m, 4 H)
1.42 (d, J=6.60 ', 3 H);
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(hCHUIITOKCH)KaPOOHMIT)aMHHO )MCTHI ) -
1H-1,2,3-tpuazon-4-un)nupuuH-3-
WJT)OKCH) LIUKJIOTEKCAH- | -kapOoHOBas

hLPA1 IC50: 104 HM

KHUCJI0Ta
11 LCMS, [M +H]" =498.1; pvep 1
.. _OH 'H MP (400 MI'w,
o il CD30D): §7.84(d,J =
N o] 8.00 T'w, 1H), 7.45(d, J =
| 8.40 I'u, 1H), 7.32-7.37 (m,
N F# F 1H), 7.01-7.15 (m, 3H), 5.10
o) (s, 2H), 4.74-7.79 (m, 3H),
| A 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);
OeHsum)okcH)KapOOHHT)aMIUHO)METHT)-1- | 11 p Ay ICso= 6 HM.
metun-1H-1,2 3-tpuazon-4-um)-2-
ME THJITHPU THH-3 -1 ) OKCH) LIUKTIOT€KCaAH-
1-xapOoHoBas xucIoTa
12 LCMS, [M +H]" =484.2; Tpumep |
Q OH 'H MP (400 MI'w,
0 i CD30D): §7.99 (d, J = 7.60
N o) 'y, 1H), 7.52 (d,J = 8.00
| 'y, 1H), 7.32-7.37 (m, 1H),
N # F 7.01-7.14 (m, 3H), 5.08 (s,
o) 2H), 4.74-4.79 (m, 3H), 4.19
NS (s. 3H), 2.81-2.84 (m, 1H),
N-N, H ©O 2.01-2.11 (m, 1H), 1.90-2.00
(m, 3H), 1.62-1.79 (m, 4H);
(18,38)-3-((6-(5-(((((3-propberzmn) hLPA,; ICso=23 M.
OKCH )KapOOHMI)aMHUHO )METHIT)- | -Me THII-
1H-1,2,3-Tpuazon-4-un)mupuuH-3-
WT)OKCH)LIUKJIOTEKCAH- | -kapOOHOBas
KUCJI0Ta
13 LCMS, [M +H|" = 460.2; [prmvep 3
,O OH 'H MP (400 MI'y,
0 il CD;0D) & 8.40 (d, J=3.0 ',
N o) 1 H) 8.00 (d, J=8.5 I'u, 1 H)
| 7.53 (dd, J=8.9,2.8 I'y, | H)
N A 475 (s, 1 H) 4.73(m 2H)
o) 420 (s, 3 H) 4.02 (t, J=6.5
N A T, 2 H) 2.82 (d, J=4.5 T, 1
N-N. H O7 "o H) 2.08 (br.s., 1 H) 1.93 (br.

(18,39)-3-((6-(5-((((rexkcuaokcu)
kapOoHuT)aMuHO )MeTiA)- | -MmeTrn-1H-
1,2,3-tpuazon-4-un)nupuanH-3-1m)
OKCH)IIUKJIOTCKCAH- | -kapOOHOBAsI KUCI0TA

s.,3H) 1.66 -1.77 (m, 6H)

1.31 (d, J=3.5T1, 6 H) 0.90
(s, 3H); hLPA, ICso= 428

HM.
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14

/On,, OH
0 I
B °
N~

B
N
N
‘N—N\ [ 0NN

(18,3S)-3-((6-(5-(((OyToxcurapOOHHT)
(Metwn)amuno)MeTin)-1-metun-1H-1,2,3-
TPHA30JI-4-1JT) TUPUANH-3 -HUT)OKCH)
LUKJIOTeKCaH- 1 -kapOoHOBasI KHUCIOTA

LCMS, [M+H]"=446.2;
'H SAIMP (400 MT'1y,
CD;0D) & 8.37 (br.s., 1 H)
7.98 (d,J=9.04 T'u, 1 H)
748 -7.56 (m, 1 H) 5.19 (s,
2 H), 4.92 (m, 2H), 4.80 (m
1H) 4.07 -4.17 (m, 3 H),
2.82 (s,3H),2.05(d,
J=13.05 I', 2 H), 1.60 -
1.81 (m, 8 H), 1.32-1.45
(m, 2 H), 1.41 (br.s., 1 H),
0.88 -1.01 (m, 3 H);
hLPA, ICso= 1024 uM.

ITprmep 2

15

\ N

(18,38)-3-((6-(1-meTmn-5-((MeTHI
((MeHTHUTOKCH) KAPOOHMIT)aMHHO )METHIT) -
1H-1,2,3-Tpua301-4-w1) mupHIHuH-3 -HT)
OKCH)IIUKJIOTCKCAH- | -kapOOHOBasT KUCJI0TA

LCMS, [M + H]" = 460.4;
'H SIMP (400 MTI'w,
CD:0D) & 8.37 (d, J=3.01
T, 1 H) 7.98 (d, J=9.04 ',
1 H) 7.53 (dd, J=9.04, 3.01
T, 1 H) 5.19 (s, 2 H)4.9(m
2H)4.7(m 1H) 4.05-4.16
(m, 3 H) 2.82 (s, 3 H) 2.07
(br.s., 3H) 1.92 (br. s., 2 H)
1.57 - 1.82 (m, 6 H) 1.25 -
1.44 (m, 5 H) 0.83 - 1.00 (m,
3 H);

hLPA, ICso= 130 HM.

ITpumep 2

16

(1S,35)-3-((2-metun-6-(1-meTun-5-
(((heHeTOKCHKAPOOHHMIT)AMHHO )METHIT ) -
1H-1,2,3-tpua3zon-4-un)nupuaus-3-
WT)OKCH)LIUKJIOTEKCAH- | -kapOOHOBas
KHCIIOTA

LCMS, [M +H]"=494.1;
IH AMP (400 MI1,
CD30D): §7.83(d,J=
8.80 T'w, 1H), 7.45 (d,J =
8.40 'y, 1H), 7.13-7.17 (m,
5H), 4.77-4.77 (m, 1H), 4.69
(s, 2H), 4.24 (t,] = 6.80 'y,
2H), 4.15 (s, 3H), 2.79-2.88
(m, 3H), 2.50 (s, 3H), 2.09-
2.17 (m, 1H), 1.89-1.97 (m,
3H), 1.55-1.78 (m, 4H);
hLPAl IC50: 32 HM.

ITpumep |

17

I o
o i

O
F.

| X
N~
o)
N\\ D N/[( F
N-N H O
\
(18.38)-3-((6-(5-(((((2.5-audop-
OCH3UIT)OKCH)KapOOHUIT)aMIHO )ME T )- 1 -
metun-1H-1.2 3-tpuazon-4-um)-2-

LCMS, [M +H]"=516.1;
'H SAMP (400 MI'n,
CD30D): 57.84(d,J =
8.80 I'w, 1H), 7.46 (d, J =
8.80 ', 2H), 5.14 (s, 2H),
4.72-4.84 (m, 3H), 4.17 (s,
3H), 2.76-2.82 (m, 1H), 2.52
(s, 3H), 1.97-2.11 (m, 1H),
1.79-1.97 (m, 3H), 1.65-1.72
(m, 4H);

hLPA1 IC50 =7 HM.

ITprmep |
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METHIITHPU U H-3-11)OKCH ) LIUKTOTCKCAH-
I-xap6GoHOBast KuCIOTA

18 LCMS, [M+H]"=494.1; ITpumep 1
.. _OH 'H SIMP (400 MTI'w,
0 iig CD30D): §7.71(d,J =
X O 8.40T, 1H),7.34(d,J =
| 8.80 I', 1H), 7.14-7.18 (m,
N A 5H), 5.59-5.63 (m, 1H),
o _ 4.63-4.74 (m, 3H), (s, 2H),
NN F 3.97 (s, 3H), 2.69-2.70 (m,
N—N H O 1H), 2.44 (s, 3H), 1.97-2.09
\ /\© (m, 1H), 1.81-1.97 (m, 4H),
1.50-1.78 (m, 7H), 1.32-1.36
(18,38)-3-((2-merun-6-(1-metun-5-((R)- | (m, 3H);
I-¢pennnsTokcu)kapOOHMT) hLPA, ICso= 12 uM.
amuHo)MmeTmn)-1H-1,2,3-tpuazon-4-
WJT)[TAPY IUH-3 1) OKCH) LTUKJIOTeKCaH- | -
KapOOHOBAs KUCIOTA
19 LCMS, [M+H]"=494.1; [Mpumep 1
., _OH 'H SIMP (400 MTI'w,
0 i CD30D): 7.82(d,J =
X ) 8.00 'y, 1H), 7.44 (d, J =
| 8.40 I'y, 1H), 4.77-7.48 (m,
N # 3H), 5.03 (s, 2H), 4.14 (s,
O 3H), 2.76-2.81 (m, 1H), 2.50
NN A (s, 3H), 2.30 (s, 3H), 1.97-
N—N H O 2.09 (m, 1H), 1.81-1.97 (m,
\ 3H), 1.59-1.78 (m, 4H);
(18,35)-3-((2-meTun-6-(1-metun-5-(((((3- | hLPA, ICso= 4 M.
METHIOC H3UT)OKCH)KapOOHHIT)
amuHo )meTi)-1H-1,2,3-tprazon-4-
VLJT)TAPY A H-3 -1 ) OKCH) [TUKJIOTeKCaH- 1 -
KapOOHOBAs KHUCIOTA
20 LCMS, [M+H]"=474.1; Ipumep 3

Lo
0 i

X 0]
N
N O
Ni\\l—N HJ(O/\/\/\

(18,3S)-3-((6-(5~((((rexcuaokcu)
kapOoHuT)aMuHO )MeTiA)- | -MmeTun-1H-
1,2,3-tpuazon-4-mn)-2-MeTHI- MUPUANH-3-
WJT)OKCH)LIUKJIOTEKCAH- | -kapOoHOBas
KHCIOTa

'H SIMP (400 MTI'w,
CD30D): 67.83 (d,J =8.40
'y, 1H), 7.45 (d,J = 8.80
'y, 1H), 4.77-4.79 (m, 1H),
4.76 (s, 2H), 4.16 (s, 3H),
4.02 (t,J = 6.80 'y, 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);
hLPA1 ICS() =3 HM.
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21 LCMS, [M +H]"=448.1; Ipumep 3
., _OH 'H SAMP (400 MI'u, DMSO-
0 i d6): 57.83(d,J = 8.40 I'w,
X O 1H), 7.61-7.64 (m, 1H), 7.48
| (d,J =9.60Tu, 1H), 4.76-
N A 4.78 (m, 3H), 4.05-4.08 (m,
0 5H), 3.45-3.53 (m, 2H), 3.2
NN //(o/\/o (s, 3H), 2.59-2.62 (m, 1H),
N—N H ~ 2.44 (s, 3H), 1.99-2.05 (m,
1H), 1.75-1.90 (m, 3H),
(18,38)-3-((6-(5-((((2-meToKCH- 1.48-1.63 (m, 4H);
3TOKCH)KapOOHUIT)aMUHO )METHIT)- | -METHIT- | | P A, ICs= 1615 uM.
1H-1,2,3-tpuazon-4-mm)-2-
ME THJIITUPU THH-3-11) OKCH ) LIUK TOTCKCaAH-
1-xap6oHoBas xucmora
22 LCMS, [M +H]"=460.1; IMpumep 3
.., _OH 'H SIMP (400 MTI'w,
o g CD30D): §7.85 (d, J = 8.40
N o) I'u, 1H), 7.47 (d, J = 8.40
| I'u, 1H), 4.77-4.79 (m, 1H),
N A 4.76 (s, 2H), 4.18 (s, 3H),
0 3.76 (s, 2H), 2.80-2.82 (m,
NTR N/U\ 1H), 2.55 (s, 3H), 2.10-2.17
KI—N H O/X (m, 1H), 1.89-1.97 (m, 3H),
\ 1.62-1.78 (m, 4H), 0.90 (s,
(18,3S)-3-((2-meTun-6-(1-meTu-5- 9H),
((((neomeHTHIIOKCH)KapOOHHIT)aMHUHO ) - hLPA; ICsp= 35 M.
meTen)-1H-1,2,3-rpuazon-4-wun) nupuaus-
3-HIT)OKCH) LIUKJIOTEKCAH-1 -kapOoHOBast
KHCJIOTa
23 LCMS, [M +H]"=460.4; Ipumep 3
/O,“ OH 'H SAMP (400 MT'1y,
0 il CD30D): §7.83 (d, J = 8.80
X O I'u, 1H), 7.45 (d, J = 8.80
| I'u, 1H), 4.77-4.79 (m, 1H),
N A 4.74 (s, 2H), 4.16 (s, 3H),
0 4.02 (t,J=7.60 I'u, 2H),
NS A 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
(1S,35)-3-((2-metun-6-(1-meTun-5- (m, 6H), 1.23-1.31 (m, 4H),
((((meHTHIOKCH)KAPOOHIT)AMHUHO )METHT)- | () 88 (t,J =7.20 I'u, 3H);
1H-1,2,3-tpuazon-4-un)nupuuH-3- hLPA, ICso= 3 aM.
WJT)OKCH) LIUKJIOTEKCAH- | -kapOoHOBas
KHCJIOTA
24 LCMS, [M +H]"=432.1; Ipumep 3

/O//,' OH
0 it
)

| X
N~
£
N
W N

'H SIMP (400 MT'w,
CD:0D): 400 MT'y, MeOD:
57.83 (d, J = 8.80 I', 1H),
745 (d,J = 8.80 T, 1H),
4.77-4.79 (m, 1H), 4.74 (s,
2H), 4.16 (s, 3H), 3.98 (¢, J
6.40 T, 2H), 2.80-2.82 (m,
1H), 2.53 (s, 3H), 2.09-2.17
(m, 1H), 1.89-1.97 (m, 3H),




127

(1S,35)-3-((2-metun-6-(1-meTun-5-
(((mponokcukapbonut)amuHo )Me T )-1 H-
1,2.3-tpuazon-4-un)nupuanH-3-1m)
OKCH)IIUKJIOTEKCaH- | -kapOOHOBAsI KUCI0TA

1.55-1.78 (m, 6H), 0.90 (t, J
=7.20 T'u, 3H);
hLPA1 IC50: 160 HM

25 LCMS, [M + H|* = 446.0; Tprvep 3
Q OH 'H SIMP (500 MI'y, DMSO-
0 ig de) 8 7.82 (d, J=7.9 I'u, 1H),
N o) 7.48 (d,J=8.5 T, 1H), 4.90
| -4.64 (m, 3H), 4.04 (s, 3H),
N A 3.56 (d, J=14.0 Ty, 2H),
o) 2.44 (br. s, 3H), 2.07 - 1.39
NN A (m, 10H), 0.82 (br. s., 6H):;
N-N  H O/Y hLPA; ICso=51 uM.
(18,3S)-3-((6-(5-(((n306yTOKCH-
kapOoHmT)aMuHO )MeTA)- | -meTmn-1H-
1,2,3-tprazon-4-un)-2-MeTHI- MUPUANH-3-
HIT)OKCH)LIUKJIOTCKCaH- | -kapOoHOBas
KHCIIOTA
26 LCMS, [M +H]"=446.1; [Mpumep 3
,O,,’ OH 'H SIMP (400 MTI'w,
0 I8 CD;OD) 5 8.40 (br. S., 1 H)
N O 7.99 (d,J=9.05Tu, 1 H)
| 7.53 (dd, J=8.80,2.93 T, 1
N A H) 4.76 (br. S., 1 H) 4.19 (s,
o) 3H)3.75(s,2H) 2.77 -
N N/Q 2.89 (m, 1 H) 1.87 - 2.17
N-N O/X (m, 4 H) 1.58 - 1.85 (m, 4
H) 0.90 (s, 9 H):
(1S,3S)-3-((6-(1-meTrn-5-((((Heo- hLPA, ICso= 44 uM.
MICHTHIOKCH)KapOOHHUIT)aMHHO )
metun)-1H-1,2, 3-rprazon-4-wi) mupugus-
3-HIT)OKCH) LIUKJTOTEKCAH- | -kapOoHOBas
KUCIIOTA
27 LCMS, [M + H|" = 446.1; Tprvep 3
,O OH 'H SIMP (400 MI',
o) " CD:0OD) § 8.40 (br. S., 1 H),
N o) 8.00 (d,J=8.80 T, 1 H),
| 7.53 (dd, J—8.80, 2.69 Ty, 1
N A H), 4.74 (br. S, 3H), 4.20 (s,
0 3H), 4.02 (t,J=6.60 T, 2
NN A H). 2.77 - 2.88 (m, 1 H),
N-N H O N\~ 1.87-2.15 (m, 4 H), 1.44 —

(18,3S)-3-((6-(1-meTum-5-
((((meHTHMIOKCH)KAPOOHMI)AMUHO)
metun)-1H-1,2, 3-rpuazon-4-wi)nupugus-
3-1IT)OKCH)LIMKIIOTeKcaH- | -kapOoHOBas
KHCIOTa

1.85 (m, 6 H), 1.31 (br. S., 4
H), 0.92 (t,J=7.34 'y, 3 H);
hLPA1 ICS(): 16 HM
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28 LCMS, [M +H]J* = 458.2; Tpuvep 3
.. OH 'H SIMP (400 MI ',
o il CD:OD): 57.82 (d,J = 8.40
N o} 'y, 1H), 7.45 (d, J = 8.80
| 'y, 1H), 5.02-5.05 (m, 1H),
N A 4.73-4.77 (m, 1H), 4.56 (s,
o) 2H), 4.15 (s, 3H), 2.72-2.77
N 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((((mxmoneHTHI- hLPA, ICso= 18 M.
OKCH )KapOOHMI)aMHUHO )METHIT)- | -Me THIT-
1H-1,2,3-tpuazon-4-mm)-2-
ME THJIITUPU THH-3-11) OKCH ) LIUK TOTCKCaAH-
1-xap6oHoBas xucmora
29 LCMS, [M +H]J* = 432.2; puvep 3
.. OH 1H SIMP (400 MI'w,
© i CD:OD): & 8.38 (s, 1H),
X o) 7.98 (d,J = 8.00 I', 1H),
| 7.51 (dd, J = 2.40, 8.80 T'r,
N A 1H), 4.78-4.79 (m, 1H), 4.72
o) (s, 2H), 4.17 (s, 3H), 3.79 (d,
N NJ( 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
(1S,3S)-3-((6-(5-(((n300yTOKCH- (m, 5H), 0.88 (d,J = 6.40
xapGoumn)avuso)Methn)-1-metun-1H- | T', 6H);
1,2,3-tpua3zon-4-un)nupuanH-3- hLPA,; ICso= 179 uM.
WJT)OKCH)LIUKJIOTEKCaH- | -kapOoHOBas
KHUCJI0Ta
30 LCMS, [M +H]" = 446 4; Tpuvep 3
,O OH IH SIMP (400 MT,
o il CD:OD): 57.83 (d,.J = 8.80
N o} Ty, 1H), 7.45 (d, J = 8.40
| 'y, 1H), 4.79-4.81 (m, 1H),
N A 4.68 (s, 2H), 2.76-2.79 (m,
o) 1H), 2.09-2.12 (m, 1H),
NN A /k 1.91-1.98 (m, 3H), 1.63-1.78
N-N H © (m, 4H). 1.41 (s, 9H):
\ hLPA, ICso= 120 uM.
(18,38)-3-((6-(3-(((tper-
Oy TOKCHUKAPOOHIT)aMHUHO )METHT)- 1 -
metun-1H-1,2 3-tpuazon-4-um)-2-
METHIITHPU U H-3-H1)OKCH ) LIUK TOTCKCAH-
I-xap6GoHOBast KUCIOTA
Q LCMS, [M + HJ* = 500.3: Tprvep 1
o . _OH 'H SIMP (500 MI'u, DMSO-
i ds) 5 8.35 (brs, 1H), 7.97 (br
N o d. J=8.7 [, 1H), 7.63 - 7.50
31 LN (m. 2H), 4 87 - 470 (m, 3H),
o 4.05 (s, 3H), 3.83 (br d,
J=5.1Tw, 2H), 2.70 - 2.61
NS N/I(O F (m, 1H), 2.39 - 1.43 (m,
N-N_~ H WF 11H), 0.94 (brd, J=5.1 'y,

3H);
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(18,3S)-3-((6-(1 -meTum-5-((((4,4,4-
TpudTop-2-MeTHAOYTOKCH )KapOOHMIT)
amuHo)meTin)-1H-1,2, 3-tpuazon-4-
W) TAPUIUH-3 -AJ1)OKCH ) LIUKIOTCKCaH
kapbonoBas kuciora (Cymech
auactepeomepos npu -CH3)

hLPA1 IC50: 102 HM

/O IMpumep 1
‘,, OH
Q g
N O LCMS, [M +H]*=514.1;
LN 'H SIMP (400 MI'y, CDCls)
§8.07 (d, J=8.8 T'w, 1H),
N o 7.69 (brd, J=8.1 Ty, 1H),
32 N, N*ﬂ%3 F 4.86 -4.77 (m, 1H), 4.60 (s,
N-N_ H /«7/”\f/F 2H), 4.20 (s, 3H), 4.02 - 3.92
L (m, 2H), 2.68 (s, 3H), 2.30 -
(18.38)-3-((2-vetnn-6-(1-verun-5- | 162 (m, 11H), 1.06 (d,
((((4,4,4-tpudTop-2-MeTUIOYTOKCH) J/=6.6 I't, 3H):
kapOonmwt)amuno)meti)-1H-1,2,3- hLPA; ICso= 69 kM
TPHA30JI-4-JT) TUPUAHH-3 -1 )OKCH ) LIUKJIO-
rekcas-1-kapoonosas kucnora  (Cmecs
nauacrepeomepos mpu -CHs)
33 LCMS, [M +H]"=458.0; IMpumep 3
/O" OH 'H IMP (500MTI'y, DMSO-
O n/ ds) O 7.81(d, J=8.4 T,
N o) 1H), 7.58 (br. s., 1H), 7.47
| (d, J=8.5 T'w, 1H), 4.81 -
N~ 4.67 (m, 3H), 4.03 (s, 3H),
0 3.94 -3.85 (m, 2H), 2.66 -
N NJ( 2.56 (m, 1H), 2.47 - 2.37 (m,
NN H O/A\Y:} 4H), 2.03 - 1.41 (m, 14H);
hLPA1 IC50: 11 aM.
(1S,3S)-3-((6-(5-((((ruxa00y THII-
METOKCH)KapOOHHIT)aMHHO )METHI)- 1 -
metun-1H-1,2 3-rpuazon-4-um)-2-
METHJITAPU THH-3 -1 )OKCH ) LIUK IOTCKCAH-
I-xapGoHOBast KUCITIOTA
34 LCMS, [M -H]" =480.1; ITprvep 3

@
o i

X o)
N
0
N\\ D N/[(
N-N_ H o

(18,3S)-3-((6-(5-((((6en3mmoxcu)
kapOouuT)aMuHO )MeTiA)- 1 -meTun-1H-
1,2,3-tpuazon-4-numn)-2-Me THITHPUANH-3 -
WJT)OKCH)LIUKJIOTEKCAH- | -kapOoHOBas
KHCIOTa

'H AMP (500MI'u, DMSO-
ds) 6 7.81(d, J=8.3 'y, 1H),
7.68 (br.s., 1H), 7.47 (d,
J=84 T, 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),
241 (s, 3H), 2.02 - 1.45 (m,
8H);

hLPA1 ICso =9 HM,
3KCTPEHHBIN aHAIU3 HA
THCTAMUH /71 VIVO Y MBIIIEH
CD-1: -96% rucramuna B
no3e 1 MI/kr coe JUHEHUA MO

npumepy 34.
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35 LCMS, [M + H|" = 494.0; Tprvep 2
Qh OH 'H SIMP (500 MI'u, DMSO-
o M ds) 8 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~ 1H), 3.97 (br. s., 3H), 3.32
0 (br. s., 3H), 2.66 - 2.59 (m,
NN A 1H), 2.40 (br. s., 3H), 2.05 -
N-N |/ O 1.41 (m, 8H);
\ hLPA, ICso= 56 HM.
(18,3S)-3-((6-(5-((((6en3mmokcu)
KapOOHMIT)(METHI)aMHUHO )METHIT)- 1 -
metun-1H-1,2 3-tpuazon-4-mm)-2-
METHITAPUIAH-3 -HJT)OKCH)
LIUKJIOTCKCAaHKAPOOHOBAs KUCIOTA
36 LCMS, [M +H]" = 457.9; Tpuvep 2
. _OH 'H SIMP (500 MI'u, DMSO-
0 "n/ de) & 7.84 (d, J=7.9 T, 1H),
N o) 7.48 (d,J=82Tu, 1H), 5.11
(br.s.,2H), 4.81-4.71 (m,
N~ 1H), 3.99 (s, 5H), 2.66 - 2.56
o) (m, 1H), 2.73 (s, 3H), 2.42
N \ /( (s, 3H), 2.03 - 1.20 (m,
N—N / MNP 12H), 0.93 - 0.80 (m, 3H);
hLPAl IC5o: 19 M.
(18,3S)-3-((6-(5-(((6yToxcukapOOHILT)
(MeTun)amuno )MeTHI)-1 -MeTun-1H-1,2,3-
TpHUazo-4-1i)-2-ME THI-THPHINH-3 -
HT)OKCH )LIUKJIOTCKCAH KapOOHOBAs
KHCIIOTA
37 LCMS, [M + H|" = 474.0; Tprvep 3
,O OH 'H SIMP (500 MI'y, DMSO-
O i de) 5 7.81 (d, J=8.1 T'w, 1H),
N o) 7.54 -7.39 (m, 2H), 4.80 -
4.65 (m, 3H), 4.09 - 3.90 (m,
N F 5H), 2.60 - 2.55 (m, 1H),
o) 2.42 (s, 3H), 2.01 - 1.35 (m,
NS /l( /\X 10H), 0.83 (br. s., 9H):
N—N\ H O hLPA, ICso= 12 sM
(18,39)-3-((6-(5-((((3,3-mumeTH-
OyTOKCH)KapOOHMT)aMHUHO)
meTun)-1-merun-1H-1,2,3-tpuazon-
4-m1)-2 -ME TUITITAP U TAH-3-HJT) OKCH)
LUKIOTCKCAHKAPOOHOBAs KUCIOTA
38 LCMS, [M + H|" = 486.0; Tprvep 3

/O/,,, OH
0 ¢
0]

'H SIMP (500 MI'e, DMSO-
de) 8 7.82 (d, J=8.4 T, 1H),
7.55 (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-

JUAME TH/ILUKI00 Y THIT)ME TOKCH ) KapOOHHIT)
amuHo)meTun)-1-metun-1H-1,2,3-
TpUa30i-4-mn)-2-Me THITHPUANH-3-
WJT)OKCH) LIUKJIOTEKCAHKAPOOHOBAS KUCIOTA

3H);
hLPA1 IC50: 19 HM

39 LCMS, [M +H|* =443.1; Tpumep 4
/O/I OH H SIMP (500 MI'y, DMSO-
0 i de) 8 7.79 (br. s., 1H), 7.64
o) (d, J=7.3 T'u, 2H), 7.03 (d,
J=82 'y, 2H), 4.71 - 4.63
(m, 1H), 4.41 (d, J=4.6 T’y
J(z 2H), 4.08 - 3.94 (m, 5H),
N 2.67-2.56 (m, 1H), 1.94 -
N N o~ A 137 (m, 10H), 0.74 - 0.60
\ (m, 1H), 0.44 - 0.32 (m, 2H),
(#)-tpanc- 3-(4-(5-((((2-wuxnonpormn- | 0.09 - -0.01 (m, 2H);
STOKCH)KapOOHUIT)aMHUHO) hLPA, ICso= 457 uM.
metmn)-1-merni-1H-1,2,3-tpuazon-4-mm)
(heHOKCH)IHKIOTeKCaH- | -kapOoHOBas
KHUCIOTa
40 LCMS, [M + H]" = 465.0; Tpimvep 4
,O OH 'H SIMP (500 MI'y, DMSO-
0 il de) 5 8.04 -7.92 (m, 1H),
o] 7.65 (br d, J=8.2 I'y, 2H),
7.41 -7.29 (m, SH), 7.03 (br
d, J=7.9 'y, 2H), 5.06 (s,
o) 2H), 4.75 - 4.63 (m, 1H),
NN A 4.46 (br d, J=4.9 T, 2H),
N-N H ©O 4.04 (s, 3H), 2.72 - 2.63 (m,
\ 1H), 2.02 - 1.47 (m, 8H);
(x)-rpanc-3-(4-(5-((((6eH3mmokcH) hLPA1 ICso= 664 M.
KapOoHUT)aMUHO )MeTHA)- | -MeTrn-1H-
1,2,3-tpua3zon-4-umm)heHOKCH)
LUKJIOTeKCaH- 1 -kapOoHOBasI KUCTIOTA
41 LCMS, [M + H]" = 460.2; Tpumep 1

(18,3S)-3-((6-(5-(((OyToxcukapOOHHT)
amuHo)mMeTun)-1-merun-1H-1,2,3-
TpUaz0a-4-1i1)-2 -3 TUITHPUTUH-3 -HJT) OKCH)
LUKJIOTeKCaH- 1 -kapOoHOBast KUCIOTA

'H AAMP (500 MI', DMSO-
de) 57.82 (brd, J=8.5 'y,
1H), 7.45 (brd, J=8.9 'y,
2H), 4.75 (br s, 3H), 4.02 (s,
3H), 3.91 (brs, 1H), 3.64 (br
d, J=15.9 I', 2H), 2.81 (q,
J=73Tw, 2H), 2.04 - 1.97
(m, 1H), 1.84 (brd,J=12.8
'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 (bI' S, 3H), hLPA; ICso
=8 M.
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42 LCMS, [M+H]"=446.2; [Mpumep 1
Q OH 'H SIMP (500 MI'ey, DMSO-
0 T ds) §7.80 (brd, J=8.2 ',
N 0 1H), 7.44 (br d, J=8.5 T,
| 1H), 473 (br d, J=18.6 T,
NF 2H), 4.02 (s, 2H), 3.96 - 3.75
0 (m, 10H), 2.80 (q, J=7.3 T'w,
NN A 1H). 1.99 (br d, J=16.2 T,
N-N H O N\~ 1H), 1.83 (brd, J=12.2 Ty,
1H), 1.80 - 1.70 (m, 1H),
(1S,3S)-3-((2-3TI/IJ'I-6-(1-MGTI/IJ'I-S- 1.62-150 (m’ ZH), 1.46 (br
(((HpOHOKCI/IKap6OHI/IJ'I)aMI/IHO)MeTI/I.J'I)-lH- s, 2H), 126-1.15 (m) 3H),
1,2,3-tpuazon-4-un)nupuana-3 -1m) 0.78 (br s, 2H):;
OKCH)IIMKJIOTEKCaH- | -kapOOHOBasI KUCI0TA hLPA, ICsy = 788 M
43 LCMS, [M + H]" =494 4, [Tpumep 1
,O OH 'H SMP (500 MI', DMSO-
o) i de) 57.82 (brd, J=8.2Tw,
N o) 1H), 7.46 (brd, J=8.5 'y,
| 1H), 7.34 - 7.27 (m, 5H),
N~ 5.00 (brs, 2H), 4.81 (brs,
o] 2H), 4.76 (br s, 1H), 4.02 (br
N, N N//( s, 3H), 3.56 (br s, 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-((((6enzumoxcm) 1H), 1.85 (brd, J=12.8 I'yy,
kapOoHmI)aMuHO )MeTH)- 1 -Me - 1H- 1H), 1.81 - 1.74 (m, 2H),
1.2,3-rpnason-4-um)-2-orunmmpuaun-3- | 1,63 - 1.52 (m, 3H), 1.48 (br
HJT)OKCH)LIUKJIOTEKCAH- | -kapOOHOBas d,J=7.6 T, 1H), 1.21 (brt,
KHCIIOTA J=7.2 T, 3H);
hLPA1 IC50 =8 M.
44 LCMS, [M+H]" =472.1; | Hpuwep 1
,O OH 'H SIMP (500 MI'y, DMSO-
0 T ds) §7.83 (brd, J=8.5 ',
N o} 1H), 7.48 (d, J=8.9 Ty, 1H),
| 4.94 (brs, 1H), 4.77 (brs,
N 3H), 4.04 (s, 3H), 2.91 - 2.73
o (m, 2H), 2.61 (br t, 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)-3-((6-(5- d, J=9.5 Ty, 3H), 1.55 (brs,
((((uK MOTICHTHIIOKC ) KAPOOHMIT)AMHHO ) - 3H), 1.51 (brs, 4H), 1.25 (br
meTn)-1-merun-1H-1,2,3-tpuazon-4-umn)- t, J=7.3 T, 4H):
2-3THITUPU THH-3 -1 )OKCH ) [IUKJIO- hLPA, ICsp = 37 &M
rekcaH- 1 -kapboHoBas KHCIoTa '
45 LCMS, [M +H]" =4744; | TIpuvep 1

Q"// OH
O i
o}

'H SIMP (500 MI'u, DMSO-
ds) 6 7.84 (brd, J=8.2 I'is,
1H), 7.49 (brd, J=8.2 I'is,
2H), 4.77 (br s, 3H), 4.04 (s,
3H), 3.65 (br s, 2H), 2.90 -
2.71 (m, 2H), 2.60 (brs,

1H), 2.01 (brd, J=11.9 I'ry,
1H), 1.90 (s, 1H), 1.87 - 1.72
(m, 3H), 1.67 - 1.53 (m, 3H),
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(18,3S)-3-((2-oTun-6-(1-meTun-5-
((((HeomeHTHIOKCH) KAPOOHMIT)aMHHO ) -
meTwn)-1H-1,2,3-rpuazon-4-un) mupuaus-
3-HIT)OKCH) LIUKITOTEKCAH- | -kapOoHOBas

1.50 (brs, 1H), 1.25 (brt,
J=7.5 T, 3H), 0.83 (brs,
9H);

hLPA1 IC50 =94 gM.

(18,3S)-3-((2-oTrnn-6-(5-(((n300yTOKCH -
kapOoHmT)aMuHO )MeTHA)- | -MeTun-1H-
1,2,3-tpuazon-4-um)nupuanH-3 -1m)

J=10.4 T, 1H), 2.09 - 1.97
(m, 1H), 1.86 (brd, J=12.5
T, 1H), 1.83 - 1.72 (m, 3H),
1.66 - 1.46 (m, 5H), 1.25 (br
t, J=7.2 T'm, 4H), 0.83 (br d,
J=5.8 T, 6H); hLPA, ICs

KHUCJI0Ta
46 LCMS, [M +H|*=4602; | TIpumep 1
Q OH 'H SIMP (500 MI'i, DMSO-
0 T ds) §7.84 (brs, 1H), 7.49 (br
N o) d,J=8.5 'y, 1H), 4.78 (brs,
| 3H), 4.04 (s, 3H), 3.73 (brd,
N # J=6.1 T, 1H), 2.83 (br d,
0 J=73 T, 2H), 2.61 (brt,

=120 aM.

OKCH)LIMKJIOTeKCaH- | -kapOOHOBast KHCIOTA

B nmpusenenHoi Huke Tabauue 2 MPenCTaBICHbl COSAUHEHUS 10 AOMOIHUTEIbHBIM
IpuMepam, KOTOPbIE€ CUHTE3UPOBAJIN C IOMOILBIO IIPOMEKYTOYHBIX COCUHEHU, ONUCAHHBIX
nanee.

IIpomexxyTOouHOE COeqUHEHUE 2

4-aurpodenn ((1-mponUIIUKIONPOITHI)METHIT)KapOOHAT
/©/O\H/O\X/\
O,N ©
ITpomesxyTouHOe coenuuenne 2A. mpem-0yTun 1-nponuinukionponas-1-
XO#/\
O

K pacreopy LDA B THF (40 mn 0,8M pactsopa; 33,2 mmoub) nipu -78°C 1o Karuisim B

kapOoKcunar

teueHue 10 muH nobasysinn mpem-OyTun nukionpomnad kapbokcunar (3,78 r, 26,6 MMoIb).
PactBop mepememuBanu npu -78°C B TedeHue 2 4, MOCJE Yero Mo KaruisiM ao0asisuim 1-
opomnponan (4,84 mu, 53,2 mmonb) B TeueHue 20 muH mipu -78°C. PeakumoHHOH cmecH
JaBaJId MEIJICHHO HArpeThCsl 1O KOMHATHOH TeMIepaTypbl U EPEMELINBAIIN B TEUEHHE HOUU
pY KOMHATHOW TEMIIepaType, 3aTeM TacUJIM HAaCBIIEHHbIM BOIHBIM pactBopoM NH4Cl u
skcrparupoBain EtOAc (2 pasza). OObenMHEHHbIE OpPraHUYECKHE SKCTPAKTHI MPOMBIBAIU
pacconom, cymmmu (MgSO4) U KOHUEHTpHpoBaIM B BakyyMme. OCTaTOK MEPETrOHsUN IpU

noHmxeHHoM nasyeHun (20 Topp, BP = 95°C), nony4ast yka3aHHOE B 3arojIOBKE COCTUHEHNE
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(2,99 1, BbIXOA 61%) B Bume Macna. 'H AMP (500 MI'u, CDCl3) & 1.48 (m, 4H), 1.45 (s, 9H),
1.12 (m, 2H), 0.92 (m, 3H), 0.61 (m, 2H).

ITpomeskyTouHoe coenuuenue 2B. (1-mponmIHKIONPONII)METAHO

Hoﬂ/\

K pactBopy npomexyTouHoro coenuHeHust 2A (250 mr, 1,36 mmons) B Et2O (5 mn)
nobasmsiin  LiAIH4 (103 wmr, 2,71 Mmonb) mopuMsIMH TIPH KOMHATHOH TeMIepaType;
PEaKIMOHHYIO CMECh IepEMELINBAIN B TEUEHHE HOYM NPU KOMHATHOH Temneparype. Cmech
nocaenosarenbHo obpabareiBanu Bogoi (0,1 mi), 15% Bogn. NaOH (0,1 mu) u Bogoit (0,3
MJI), 3aT€M INepeMeIINBaJIN IPU KOMHATHON Temreparype B TeueHue 1 4, cymmnu (MgSO4) u
KOHLIEHTPUPOBAIU B BakyyMme. OCTaTOK NEpPeroHsUId IMpU TOHWKEHHOM IaBJIEHUH C
NOJIy4€HHEM ClIerka 3arpsi3HEHHOTIO yKa3aHHOIo B 3arojiopke coexuHeHus (186 mr) B Bume
macna. 'H SIMP (500 MI'u, CDCl3) 6 3.44 (br s, 2H), 1.48 - 1.36 (m, 4H), 0.93 (t, J=7.0 'y,
3H), 0.44 - 0.27 (m, 4H).

IIpomesxyTOouHOE coequHeHue 2

K pactBopy mpomexkytouHoro coeaunenusi 2B (155 wmr, 1,36 mmons) B CH2Cl2 (10
MJI) TIPU KOMHATHOW Temnepatype noOassuiu nupuaud (0,44 wmn, 543 mmonb) u 4-
Hurpodenun xaopdopmuar (410 mr, 2,04 mmons). [locne nepememinBaHusl B TeUeHHE 2 4
NPy KOMHATHOH TeMIiepaTrype peakiHOHHYI CMeCh KOHLIEHTPHUPOBAIHM B BAKyyMe M OCTaTOK
nonsepranu xpomarorpadpuu (SiOz; HenpepwiBHbIN rpagueHT 0-25% EtOAC B rekcanax),
NoJly4asi yKa3aHHOE B 3aroJIOBKE MPOMEXKYTOYHOe coenuHeHune 2 (226 wmr, Beixox 60%) B
Busie Genoro Teepaoro semectsa. 'H SIMP (500 MI'u, CDCls) & 8.31 (d, /=9.1 'y, 2H), 7.42
(d, /=9.1 T'y, 2H), 4.15 (s, 2H), 1.45 (m, 4H), 0.96 (t, /=7.0 I'u, 3H), 0.58 (m, 2H), 0.51 (m,
2H).

Crenyromue MpOMEKyTOUYHbIE COEIUHEHHs MOJMYYall C UCIOJIb30BAHUEM TaKOH Ke
MOCJIEIOBATEIbHOCTA CHUHTE3a, KaK Ul IPOMEKYTOUHOTO COSOUHEHUs 2, HAUWHAs C mpent-
OyTHJT LMKJIONPONaHKapOOKCHIaTa WIH mpem-OyTHIl LUKIOOyTaHKapOOKcuiIaTa, M 3aTeM
MOJIBEPTAIN ATKWIMPOBAHUIO COOTBETCTBYIOLIMM AJKHIIHOIUIOM HITH AJIKHJIOPOMHIIOM.

IMpomeskyTouHoe coequuenue 3. (1-merunuknonponui)merun (4-aurpodenun)-

'
N /O/o\g/o

'H SIMP (400 MT'w, CDCls) & 8.28 (d, J=9.2 'y, 2H), 7.40 (d, J=9.2 I'yy, 2H), 4.10 (s,
2H), 1.22 (s, 3H), 0.60 (m, 2H), 0.47 (m, 2H).

kKapOoHaT
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ITpomesxyTounoe coenuuerne 4. (1-3THIIUKIONPONHI)METHII (4-HUTPODEHT)-

Mo
N /©/o\g/o

'H SIMP (400 MI'u, CDCl3) 6 8.28 (d, J=9.2 I'n,, 2H), 7.39 (d, J=9.2 Ty, 2H), 4.14 (s
2H), 1.48 (q, J=7.3 I', 2H), 0.98 (t, J=7.4 T', 3H), 0.54 (m, 4H).

kKapOoHaT

2

IIpomesxyTouHoe coequuenue 5. (1-stunmuknodyTun)meruin(4-aurpodenun)-

kKapOoHaT

'H SIMP (500 MI'y, CDCl3) § 8.31 (d, J=9.4 'y, 2H), 7.42 (d, J=9.4 T'ny, 2H), 4.27 (s,
2H), 1.99 - 1.83 (m, 6H), 1.63 (q, J/=7.4 I'y, 2H), 0.90 (t, J/=7.4 I'u, 3H).
ITpomesxyTounoe coenunerne 6. 4-aurpodernn((1-nponmIukIoOy THI)METHIT)-

kapOoHaT

'H SIMP (500 MI'w, CDCl3) 6 8.31 (d, J=9.4 I'n, 2H), 7.42 (d, J=9.4 T'y, 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'w, 3H).

2

Tabmuma 2
Ilp. C AHanuTHUyeCKHE U Meron
Ne TPYKTYPa H HA3BAHHC OHOJIOTNYECKHE TAHHBIE
47 LCMS, [M + H]" =462; [Tpumep
,O OH 'H SIMP (500 MT', DMSO-ds) >
o M §8.36 (d, J=2.4 T, 1H), 7.98
N o (d, J=8.5 I'y, 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,
N J\ 1H), 2.44 (m, 1H), 2.30 - 2.05
NN D O/\& (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, 1C5o = 854 aM.
(TOPLUKIOOYTHI)METOKCH ) KAPOOHHIT)AMHHO)
metun)-1-merun-1H-1,2,3-tpuazon-4-
V1) TUPY A H-3 -I/1) OKCH) [IUKJIOTCKCaH- 1 -
kapOOHOBasg KHCIOTA (CMECh LIUC/TPaHC
H30MEPOB)
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'H SIMP (500 MI'u, DMSO-

48 LCMS, [M + H]* = 476; [Tpumep
/O OH 'H SIMP (500 M, DMSO- 1
O i de) 8782 (brd, J=8.5 ',
N O 1H), 7.63 (br s, 1H), 7.47 (br
l d,J=8.7 I'n, 1H), 5.19 - 5.00
N A (m, 1H), 4.82 - 4.70 (m, 3H),
O 4.04 (s, 2H), 3.96 - 3.87 (m,
N J 2H), 2.61 (m, 1H), 2.44 (m,
NN N On 4H), 2.28 - 2.04 (m, 4H), 2.98
\ F (m, 1H), 1.88 - 1.71 (m, 3H),
(18.3S)-3-((6-(5-(((((3- 1.70 - 1.42 (m, 4H); hLPA,
(TOPUUKIOOY THII)METOKCH)KapOOHHIT) ICso =48 uM.
amuHo)MeTin)- 1 -metun-1H-1,2 3-rpuazon-4-
WIT)-2-ME THIIHPHU IUH-3 -
WJT)OKCH ) LIUKJIOTEKCaH- | -kapOOHOBasI KHCIOTA
(cMech 1uc/Tpasc u3oMepoB GTop-
LUKJI00yTaHA)
49 LCMS, [M + H]" = 462; [Ipumep
O,O,,,, OH 'H SIMP (500 MI't;, DMSO- 1
i de) 87.82 (brd, J=8.9 I'yy,
AN o 1H), 7.78 (brs, 1H), 7.48 (br
\P d,J=8.5 ', 1H), 4.74 (m,
o 3H), 4.32 - 4.19 (m, 2H), 4.05
N J\ E (s, 3H), 2.62 (m, 1H), 2.44 (s,
N, N~ YO~ K 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
(1S,3S)-3-((6-(5-(((((l-q)TOpLII/IKIIO- -0.72 (m’ 2H),
MIPOITHT)METOKCH )KAPOOHIT ) aMHHO )METHIT) -1 -
metun-1H-1,2, 3-rpuason-4-um)-2- hLPA, ICsp = 602 5M.
METHIITTAPHINH-3 -1/ )OKCH ) [IUKJIOTeKCaH-1 -
KapOOHOBAas KHCIOTA
50 /O LCMS, [M + H]|" =472; [pumep
5
o -, OH

T
[ 7
N~
@]
N“ AN )J\O/X\/
N—N H
\

(18,3S)-3-((6-(1-meTum-5-(((((1-
MPONMILHKIONPOIHIT)METOKCH)KapOOHMI) -
amuHo)meTin)-1H-1,2, 3-tpuazon-4-

VL) TUPY A H-3 -J1) OKCH) [TUKJIOTCKCaH- 1 -
KapOOHOBAs KHCIOTA

de) 68.34 (d, J/=2.4 I'u, 1H),
7.98 (d,J=8.8 I'y, 1H), 7.52
(dd, J=8.7, 2.7 I'u, 1H), 7.33
(brs, 1H), 4.77 (m, 1H), 4.72
(m, 2H), 4.06 (s, 3H), 3.79 (s,
2H), 2.72 - 2.64 (m, 1H), 2.02
-1.93 (m, 1H), 1.91 - 1.71 (m,
4H), 1.67 (m, 2H), 1.60 - 1.49
(m, 2H), 1.32 - 1.17 (m, 4H),
0.79 (t, J=7.1 T'u, 3H), 0.36
(brs, 2H), 0.27 (br s, 2H);

hLPA, ICs, = 28 HM.
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51 LCMS, [M + H]* =258; [Tpumep
O,O.,,, OH IH SIMP (500 MI't;, DMSO- >
I de) 8 8.35 (d, J=2.4 Ty, 1H),
X o 797 (d,J=8.9 T, 1H), 7.53
‘P (dd, J=8.7, 2.6 T, 1H), 7.48
o (brs, 1H), 4.77 (m, 1H), 4.74
N ) -4.70 (m, 2H), 4.06 (s, 3H),
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
(15.38)-3-((6-( (1 -srmmukcio- - 1.59 (m, 2H), 1.58 - 1.46 (m,
MPOITHT)METOKCH)KapPOOHIIT)aMHHO )METH)- 1 - 2H), 1.30 - 1.22 (m, 2H), 0.86
metun-1H-1,2 3-tpuazon-4-um)mupuaua-3- | _ 0.77 (m, 3H), 0.36 (brs,
WJT)OKCH ) LIUKJIOTEKCaH- | -kapOOHOBasI KHCIOTA 2H), 0.28 (br s, 2H):
hLPA, ICs, = 62 M.
52 LCMS, [M + H]" = 444; [Mpumep
OQ,,,, OH 'H SIMP (500 MI't;, DMSO- 5
i de) 68.37 (d, J=2.1 T, 1H),
N o 7.99 (d, J=8.9 I'y, 1H), 7.54
N (dd, J=8.9,2.7 T, 1H), 752
o (brs, 1H), 4.78 (m, 1H), 4.76
N PIg -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,
1H), 1.89 - 1.74 (m, 4H), 1.71
(18,38)-3~((6-(1-merun-5-(((((1- -1.63 (m, 2H), 1.59 - 1.52 (m,
METHIILHKIOTIPOIIMI ) MCTOKCH )KapOOHHIT)- 2H). 1.03 (br s, 3H), 0.41 (br
aMI/IHO)MeTI/III)-lH-l,2,3-’1‘1)1/1330.]'1-4- s, 2H), 028 (br s, 2H))
VL) [TAPY THH-3 -1 ) OKCH) [TUKJIOTeKCaH- 1 -
KapOOHOBAs KUCIOTA hLPA, ICs = 81 uM.
53 LCMS, [M + H]" =462; [Mpumep

N~
O
N N J\O/\/\O/
N—N\ H

(18,3S)-3-((6-(5-((((3-meToKCH-
MPOTOKCH )KAPOOHUIT)aMHUHO )METHI) -1 -ME THII-
1H-1,2,3-tpuazon-4-m)-2-Me THIIHPHIAH-3 -
WJT)OKCH )LIUKJIOTEKCaH- | -kapOOHOBAsI KHCIOTA

'H SIMP (500 MI't, DMSO-ds)
§7.83 (brd, J=8.5 'y, 1H),
7.54 (brs, 1H), 7.48 (d, J=8.9
T, 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, ICsy =342 uM.
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54 LCMS, [M + H]* =500; [Tpumep
,O OH 'H SIMP (500 MI', DMSO- !
O i de) 8783 (brd, J=8.5 ',
N O 1H), 7.63 (br s, 1H), 7.48 (d,
I J=8.9 T, 1H), 4.82 - 4.67 (m,
N Z# 3H), 4.04 (s, 3H), 3.94 - 3.82
O (m, 2H), 2.67 - 2.57 (m, 1H),
N J 2.44 (s, 3H), 2.05 - 1.97 (m,
NN N O?S\/ 1H), 1.92 - 1.42 (m, 14H),
\ 1.40 - 1.28 (m, 2H), 1.23 -
(18,3S)-3-((2-metun-6-(1-merun-3-((((1- | 1.07 (m, 2H), 0.87 - 0.75 (m,
MPOIMILHMKIOOY THIT)METOKCH) 3H)
kapGonut)amuno)metun)-1H-1,2,3-tpuason- | hLPA, ICs, = 58 M.
4-un)mupuauH-3-11) OKCH)IIUKJIOTeKCaH- 1 -
kapOOHOBAsI KHCIOTA
55 LCMS, [M + H]* =450; [Mpumep
OQ.,,, OH 'H SIMP (500 MTI'ti, DMSO- 1
i de) 5 7.82 (d, J=8.5 ', 1H),
SN © 7.58 (brs, 1H), 7.47 (d, J=8.5
NI P I'y, 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~ YON"F (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-
(ropnponoKcH )KapOOHHI)aMHUHO )METHT)-1 - hLPA, ICso =411 M.
merui-1H-1,2,3-rpuazon-4-um)-2-
METHIIITAPH THH-3 -1 ) OKCH)ITHKJIOreKCaH- 1 -
KapOOHOBAs KHUCIOTA
56 LCMS, [M + H]" = 462; [Mpumep

,O o
o i
O

N
N~

o
NC NJ\O/\/OV
N-N_  H

(1S,3S)-3-((6-(5-((((2->TOKCHITOKCH)
kapOonun)amuHo)Me T )- 1 -metin-1H-1,2,3-
TpUaz0a-4-mi)-2-Me THIT- THPUANH-3-
WJT)OKCH )LIUKJIOTEKCaH- | -kapOOHOBAsI KUCIOTA

'H SIMP (500 MI', DMSO-
ds) 57.82 (d, J=8.9 T'u, 1H),
761 (brs, 1H), 7.47 (d, J=8.5
T, 1H), 4.77 (m, 1H), 4.74
(brd, J=3.5 T, 2H), 4.08 -
3.99 (m, 5H), 3.52 - 333 (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
', 3H);

hLPA, ICs, = 885 5M.
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57 LCMS, [M + H]*=486; [Tpumep
Q OH 'H SIMP (500 M, DMSO- 1
0 i de) 8782 (d, J=8.5 [', 1H),
N o 7.62 (brs, 1H), 7.47 (d, J=8.5
I I'm, 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
NT )J\ (s, 3H), 2.05 - 1.95 (m, 1H),
NN N 0?5\ 1.92 - 1.33 (m, 15H), 0.77 -
\ 0.66 (m, 3H);
(18,38)-3-((6-(5-(((((1-oTmnumkmo- hLPA, ICs, = 68 HM.
Oy THII)METOKCH)KapOOHUIT)aMHHO )M TH/)- 1 -
metun-1H-1,2,3-rpuazon-4-um)-2-
METHIITAPH TAH-3 -H1) OKCH)LIUKJIOTeKCaH- 1 -
kapOOHOBAsI KHCIOTA
58 LCMS, [M + H]" =472; [Mpumep
OQ.,,, OH 'H SIMP (500 MI', DMSO- 1
i de) 57.82 (brd, J=8.5 'y,
AN o 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 (br s, 3H),
1.97 -1.75 (m, 5H), 1.69 -
(1S,3S)-3-((6-(5-(((((1-3TI/IIILII/IKHO- 1.55 (m> 3H), 134-121 (m’
HpOHI/IJ'I)MGTOKCI/I)Kap6OHI/IJ'I)aMI/IHO)MGTI/IJ'I)-1- 2H), 085-0.79 (m> 3H), 041
MGTI/IJ'I-1H-1,2,3-TpI/IaSOJ'I-4-I/III)-2- -034 (m’ 2H), 031-026 (m’
METHIIITAPH THH-3 -1 ) OKCH)ITHKJIOreKCaH- 1 - 2H):
KapOOHOBAs KHUCIOTA
hLPA, ICs, = 38 HM.
59 LCMS, [M + H]* = 458; [Mpumep

B
N~
Y
AN
el WX
N—N H

\
(1S,3S)-3-((2-meTun-6-(1-metun-5-(((((1-

METHILMKIOPOIIHI)METOKCH)
kapbouun)amuno)merwa)-1H-1,2,3-rpuaszon-
4-unm) mUpUIUH-3-11) OKCH)[IUKJIOTCKCaH- 1 -
KkapOOHOBAs KHCIOTA

'H SIMP (500 MI'u, DMSO-ds)
§7.83-7.78 (m, 1H), 7.60 (br
s, IH), 7.47 (brd, 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 (br s,
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.
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60 /O LCMS, [M+H]" = 486: Mpmvep
o "'IH/OH 'H SIMP (500 MT'ti, DMSO-ds)
5 §7.82 (brd, J=7.7 T, 1H),
7 7.61 (brs, 1H), 7.48 (brd,
N~ J=8.0 Ty, 1H), 4.79 (m, 1H),
0 4.73 (m, 2H), 4.04 (s, 3H), 3.82
N L -3.71 (m, 2H), 2.69 - 2.57 (m,
NN N O/X\/ 1H), 2.45 (br s, 3H), 2.09 - 1.41
\ (m, 8H), 1.33 - 1.14 (m, 4H),
(18,38)-3-((2-meun-6-( 1 -mermn-5-(((((1- | 0-78 (m, 3H), 0.36 (brs, 2H),
MPOTNHILHKIIOPOIIHI)METOKCH) 0.27 (br s, 2H);
kapbonmn)amuno)metnn)-1H-1,2, 3-rpuazon- | hLPA, ICs, = 12 HM.
4-un)mupuInuH-3-11) OKCH)LIUKJIOTeKCaH- 1 -
kapOOHOBAsI KHCIOTA
61 [M +H]" =481, [Tpumep
O /O 'H SIMP (500 MI'u, CDCl5) d 1
8.81 (s, 1H), 7.45 -7.31 (m,
NZ 5H), 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 T'u, 1H),
N 254 (s,3H),231(d, J=14.0 'y,
N\\ 1H), 2.14 - 1.96 (m, 2H), 1.93 -
1.55 (m, 5H)
(IS 38)-3-((5(5- DKCTPCHHBIH aHATN3 HA
((((6eH3HIOKCH)KAPOOHUT)aMHHO)METIT)-1- | THCTAMHH IN VIVO y MBIIICH
metun-1H-1,2.3-tpuason-4-un)-3- CD-1: -63% rucramuna B 103¢
METHITHPA3HH-2-HT)OKCH)IHKTorekcan-1- | | MI/KT COCIMHEHHS 110
kapGOHOBAs KUCIOTA npuvepy 61.
62 /O [M+H]" =480.2; [pumep
5 ur IH SIMP (400 MT', CDCls) § I
8.07 (d, J=8.6 Ty, 1H), 7.71 (br
S d,J=8.8 Ty, 1H), 7.12 (d, J=8.1
_N T, 2H), 6.94 (d, J=8.6 ',
o 2H), 4.79 (br s, 1H), 4.69 (s,
N7 M /@/ 2H), 422 (s, 3H), 2.92 - 2.83
VY 0 (m, 1H), 2.63 (s, 3H), 2.32 (s,
\ 3H), 2.15 - 1.59 (m, 9H);
(1S,39)-3-((2-meTun-6-(1-metun-5-((((p- hLPA, ICs, = 148 5M.
TONMUIOKCH)KapOOHMT)aMuHO )MeTr )- 1 H-
1,2,3-tpua3zon-4-wn)nupuauH-3-
WJT)OKCH )LIUKJIOTEKCaH- | -kapOoHOBast
KHCIIOTa
63 /O [M+H]" =4962; [pumep
o o O 'H SIMP (400 MI', CDCL3) & 1
S 8.06 (d, J=8.6 Ty, 1H), 7.61 (br

? 0
N\\ AN NJk /©/ AN
N=N_ H O

(18,38)-3-((6-(5((((4-veToKCH-

X
Z

d, J=9.2 T, 1H), 6.98 (d, J=9.2
T, 2H), 6.89 - 6.81 (m, 2H),
4.79 (brs, 1H), 4.69 (s, 2H),
4.22 (s, 3H), 3.78 (s, 3H), 2.62
(s, 3H), 2.12 - 2.04 (m, 2H),
2.00 - 1.58 (m, 8H); hLPA,
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(heHOKCH)KapOOHWIT)aMHUHO )METH)- 1 - ICsy = 792 uM.
metun-1H-1,2 3-tpuazon-4-um)-2-
METHITHPHUINAH-3 -1/ )OKCH ) LIUKIOTeKCaH-1 -
KapOOHOBAsI KHCIOTA

ITpumep 64. (1S,3S5)-3-((6-(5-((rper-OyTokcukapbonmn)amuno)- 1 -metun-1H-1,2,3-rpuaszon-

4-11)-2-MEeTUIMUPHUINH-3 -1 )OKCH ) IUKJIOTeKCaH- | -kapOOHOBas KUCIIOTa

OQW,?O
OH

AN
~-N

H
NN o
\ O

64A. Metun (18,35)-3-((6-(5-popmun-1-merun-1H-1,2,3-tpuazon-4-mn)-2-

METHJITHUPUANH-3-1JT)OKCH )LIUKJIOTeKCaH- | -kapOoKcunaT

N CHO
N—N
\

K nepemeumBaemomy pacteopy metuin (1S,35)-3-((6-(5-(runpokcumerin)-1-meTu-
1H-1,2,3-Tpuazon-4-ni)-2-MeTUIIHPUANH-3 -FJT)OKCH )IUKJIOTeKCaH- | -kapOokcuiaTa
(CHHTE3UPOBAaHHOTO AHAJIOTUYHO COOTBETCTBYIOIIEMY CIIOKHOMY H3OMPOMHIOBOMY 3(GUpY
no mpumepy 1E; 3,28 r, 9,10 mmonb) B CH2Cl» (45,5 min) nobasnsiin NaHCOs (3,82 r, 45,5
MMOJb) U mepuomuHaH Jlecc-Maptuna (4,63 1, 10,9 MMOnb), U pPEAKLHUOHHYIO CMECh
nepeMelnBaIi IpU KOMHATHOH Temmeparype B TeueHue | 4. benmoe TBepmoe BemiecTBo
or¢unsrpoBbiBan  depe3 Celite® u mnpomsiBain EtOAc. OObenuHeHHBIE (QHUIBTPATHI
MPOMBIBAJIU HACBIIEHHbIM BOAHBIM pactBopoM NaHCOs3, Bomoii, paccosioMm, CyLIHIH
(Na;SO4) ¥ KOHLEHTPHpPOBANM B BakyyMe. Heo4yHMINEHHBI MPOXYKT MOABEprasin
xpomarorpadun (120 r kononka Redisep® SiO; m3okpatuueckoe smouposanne 60% EtOAc
B TEKCaHE) C IMOJyYeHHEM YKa3aHHOTO B 3aroJIOBKE COEAMHEHHUs B BHAE NPO3PAYHOTO
6ecuserHoro macia (3,10 r, 95%). LC-MS, [M+H]* = 359.1. 'H AMP (500 MTI'u, CDCIs) &
10.96 (s, 1H), 8.09 (d, J=8.5 I'y, 1H), 7.24 (d, J/=8.5 I'u, 1H), 4.77 - 4.72 (m, 1H), 4.36 (s,
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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-(MeToKCHKapOOHIT ) TUKIOTEKCHIT )OKCH )-O-MEe THITTUP U UH-2 -

win)-1-metun-1H-1,2,3-Tpuason-5-kapOoHoBas KUCIOTa

,|40
S O
| N
0]
NS Non
N—N
\

K cmecu coenunenus no npumepy 64A (260 mr, 0,725 mmonb), NaH,PO4 (435 wr,
3,63 mMMmodb), 2-meTii-2-0ytena (0,617 mu 2,0M pacrsopa B THF; 5,80 mmons), Bogs! (0,2
i) u t-BuOH (2 mi) nmpu komuatHOW Temmepatype noOasmsin NaClO; (131 wr, 1,45
MMOJIb). PeakimoHHy0 cMech nepeMeInBajIi P KOMHATHOH TeMIlepaType B TeUeHHe 3 4,
3aTeM BbLTUBAJK B pacco u skcTparuposain EtOAc (3 paza). OObennHeHHbIE OpraHMYeCKue
skcTpakThl cymmi (NaxSO4) M KOHIEHTPUPOBAIM B BakyyMe, MOJydYas YyKa3aHHOE B
3aroJioBKe coerHeHne. HeounieHHyo KUCIOTY MCIIONB30BAIH B CIEAYIOLIeH peakimu 6e3
nonoHUTeNbHOM ounctky. 'H SIMP (500 MI'u, CDCls) & 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 (18,3S)-3-((6-(5-((TpeT-OyTokcukapbonun)amuno)- 1 -merun-1H-1,2,3-

TPHUA30J-4-1J1)-2-METUIUPUIUH-3 -1JT )OKCH ) IUKJIOTeKCaH- | -kapOokcunaT

Cwmecs coenunenns o npumepy 64B (60 mr, 0,160 mmons), nudenundocdopunazuna
(63 mxi, 0,288 mmoib), 2-metunmnponan-2-ona (36 wmr, 0,240 mmons), TEA (89 Mk, 0,641
MMoJb) B Todyosie (1 mur) mepememmBanu npu 80°C B TeueHue 1 4, 3aTeM OXJaKAAIU OO
KOMHATHOW TeMIeparypbl M KOHLEHTpupoBaiu B Bakyyme. Anamuz LC/MS mnokasan
o0Opa3zoBaHHe KelaeMoro mponykra. HeouHieHHbIH MPOAYKT MOABEPrain Xpomarorpaduu

(12 r SiO2; nenpepriHbIi rpanueHT ot 0% no 80% EtOAc B rekcanax B TeueHune 30 MUH U
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80% EtOAc/rekcanbl B TeueHue 20 MHUH) C TOJyYEHHEM YKAa3aHHOTO B 3arojiOBKe
coenunenus (60 mr, 0,135 mMmonb, Bexon 84%). 'H IMP (400 MI'u, CDCIs) & 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 - 277 (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)

IIpumep 64

K nepememmnBaemomy pactBopy coenunenus no npumepy 64C (30 mr, 0,067 Mmmonb)
B THF (1,5 mi), MeOH (0,100 mn) u Bome (0,15 M) mpu KOMHATHOH Temmepartype
nobasysimu 2,0M Boasbii pactBop LiOH (0,101 mu, 0,202 mmons). CMech nepeMermnBaiu
npu 50°C B TeueHue | 4, 3aTeM OXJIaXXAAIU 1O KOMHATHOM TeMmepaTypbl U MOAKUCIISUIN 10
pH 2,3 nyrem nobasnenus no xamisaM 1M Bogs. HCI. Cmech KOHIIEHTPUPOBAN B BAKYyMe U
ocratok ouuntanu npenapatusHoit HPLC ((Sunfire C18, 150 x 19 mMMm; 5 MKM; noaBuxKHas
daza A: 10 MM NH4OAc B Boze (pH: 4,5); nogsmwkHas ¢asa B: MeCN, ckopoctb nmoTtoka: 15
wi/muH, Bpemsi (MuH)/%B: 0/20, 25/60; Bpems ynepxkuBanus: 15,19 MuH)) ¢ mojy4eHuem
YKa3aHHOTO B 3aroyioBke coexunenus (15 mr, 0,031 mmonb, Bexon 46,5%). LCMS, [M + H]"
= 460.2. '"H AIMP (400 MI'u, 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.
hLPA1 ICso= 54 HM.

B Tabnuue 3 Hike NpUBEOEHbI COENUHEHHs IO JOMOJHHUTEIbHBIM MPUMEPaM.
Hekoropbie w3 stux coenuHeHudd 1o mpumepam (103-107) cuHTe3upoBaaum ¢
UCTIOJIB30BAHUEM TPHA30JI-3TAHOJIBHOTO MPOMEKYTOYHOTO COeqUHEHHs 7 (TIOKA3aHO HHIKE).
B uacTHOCTH, MpPOMEXKYTOYHOE COENWHEHHE 7, CIUPT, MPEBpalaidi B COCOUHEHUS IIO
CIEAYIOIIMM TMPHMEPaM C HCIONIBb30BAHUEM TAKOrO JK€ Crocoda M METOIUKH, KaK MOKa3aHO
HAa cxemMe | W TPOMUIIOCTPHPOBAHO C TIOMOLIBK  S-CTaOUIHOTO TPEeBpPALICHUS
MPOMEKYyTOUHOTO coenuHenus 1E B coennHenue no npumepy 1.

ITpomesxyTounoe coenunenue 7. Merun (1S, 35)-3-((6-(5-(2-runpokcusTin)- 1 -meTu-

1H-1,2,3-Tpua3on-4-ui)-2-MeTUIITHPUANH-3 -FJT)OKCH )LIUKJIOTeKCaH- | -kapOokcuiat

/léo
AN O\

| N
N OH
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7A. Metun (18,35)-3-((2-metun-6-(1-metun-5-suann-1H-1,2,3-tpuazon-4-

WUT)TUPUANH-3 - 1T )OKCH )[IUKJIOTeKCaH- | -kapOokcunat

l,léo
A O
LN
N\\ S H
N—N
AN

K cycnensuu PhsPCH;3Br (3,77 1, 10,6 mmons) B THF (70 min) npu 0°C noGassiiu
KOtBu (0,947 r, 8,44 MMounb) U peakLIMOHHYIO cMech nepememnBanu rnpu 0°C B Teuenue 30
muH. K peakumoHHOHN cmecu n00aBisuid pacTBOp coequHeHHs mo nmpumepy 241A (2,52 T,
7,03 mmonb) B THF (10 mi), koropeiii nepememnBanu npu 0°C B Teuenue 30 MUH, 3aTeM
JlaBajii HarpeTbCcsl 0 KOMHATHON TeMmnepaTypbl. PeaklMOHHYIO CMeCh IepeMeIlnBajlu B
TedyeHue | 4 npu KOMHATHOHN TeMIiepaType, 3aTeéM IaCUJIM HACBILIEHHBIM BOJHBIM PacTBOPOM
NH4Cl wu pasbasnsior EtOAc. Bopnbiii cnoit skcrparupoBanu EtOAc (2x25 wm).
OObennHeHHble OpraHMYeCKHe SKCTPAKThl MpoMbIBaIM paccoioM, cymman (NaxSO4) u
KOHLIEHTPUPOBAJIM B Bakyyme. HeounieHHbIi NpoAyKT noasepraiu xpomarorpaduu (220 r
kononka Redisep® SiO;; nempepwiBHbIH rpagueHT oT 0-60% EtOAc B rekcane) ¢
MOJIy4eHHUEM YKA3aHHOTO B 3arOJIOBKE COeMHEHHs B BUae Oenoi cmodbl (2,2 1, 88%). LC-
MS, [M+H]" = 357.0. 'H SIMP (500 MI'u, CDCl5) § 7.91 (d, J=8.5 T'n, 1H), 7.42 (dd,
J=183,12.0 I'u, 1H), 7.20 (d, /=8.5 T'y, 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'u, 1H), 2.53 (s, 3H), 2.16 (br d,
J=13.8 Ty, 1H), 2.02 - 1.87 (m, 3H), 1.87 - 1.71 (m, 1H), 1.71 - 1.54 (m, 3H).

IIpomexyTouHOE coenuHeHue 7

K pactopy mpomeskytounoro coenunenust 7A (1,45 r, 4,07 mmons) B THF (13,6 mu)
npu 0°C mo kammsim pobasmsum 9-BBN (17,9 mn 0,5M pacteopa B THF; 8,95 mmons).
JlensHyro OaHrO yOupanu U peakMOHHYI cMech HarpeBanu npu 65°C B TedeHue 4 4, 3aTeMm
oxnaxnaam o 0°C. JloGamisimu pacTBop Terparuapara nepbopara Hatpus (2,50 r, 16,3
mMoJb) B Boze (10 mur). PeakuMoHHYI0 CMeCh HarpeBajy O KOMHATHOH TEeMIIEpaTypsl U
nepeMelnuBaId PU KOMHATHOW Temmepatype B TedeHue 18 d; 3atem noOaBisuid BOAY.
Bopnnslii cnoii skctparuposanu EtOAc (2x20 mir). O0beaMHEHHbBIE OPraHUYECKHE SKCTPAKTHI
npoMbiBasi paccosioMm, cymuan (MgSQO4) 1 KOHLEHTpHPOBAIM B BakyyMme. HeoduimeHHBbIH
npoaykt moxsepraiu xpomartorpadpuum (120 r xomonka Redisep® SiO»; HempepbIBHBIM
rpanueHT ot 0% mo 100% EtOAc B rekcaHe) ¢ NMOJNY4eHHEM YKAa3aHHOTO B 3aroJIOBKE

coequHeHus B Bupe OeciperHoro macna (0,37 r, 24%). LC-MS, [M+H]" =375.1. 'H IMP
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(400 MT', CDCl3) & 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, SH), 3.70 (s, 3H), 3.26 (td, J=5.6, 1.4 I'n, 2H), 2.83 (tt, J=10.3,
3.9 I'u, 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).

Tabmuna 3
IIp. Ne CtpykTypa u Ha3BaHHES AHATUTHICCKUC H Merox
OMOJIOTMYECKHE JAHHBIE
65 LCMS, [M + HJ* = 460.2; | IMpumep 64
Q e 'H SIMP (500 MT'w, u Cxema 7
Q r CDCl3) & 8.24 — 8.09 (m,
X OH 1H), 7.97 - 7.82 (m, 1H),
L 4.93 — 4.80 (m, 1H), 4.59 -
Z 438 (m, 7H), 4.29 - 4.14
H (m, 3H), 4.12 - 3.95 (m,
N N77/O 3H), 3.00 — 2.85 (m, 1H),
NN 5 \/% 2.84-2.63 (m,3H), 2.28 -
2.13 (m, 1H), 2.01 — 1.51
(18,38)-3-((6-(5-(((3,3-ammeTn- (m, 9H), 1.11-0.75 (m,
Oyrokcu)kapOonmT)aMuso)-1 -metnn-1H- 9H)
1,2,3-tpuazosn-4-mi)-2-MeTUI-TTUPHIHAH-3 - hLPA; ICso= 75 uM.
WT)OKCH)LIUKJIOTCKCaH- | -kapOoHOBas KHCI0Ta
66 LCMS, [M + H]" = 444.0; | Ipuvep 64
,O 0 IH SIMP (500 MI'm, u cxema 7
Q r DMSO-ds) 5 7.68 — 7.42
N OH (m, 2H), 5.14 — 4.94 (m,
| N 1H). 4.86 — 4.67 (m, 3H),
3.69—3.29 (m, 3H), 3.24 -
H 3.11 (m, 1H), 2.37 - 1.28
NTS YO (m, 16H);
NN o D hLPA, ICso= 68 HM.
(1S,3S)-3-((6-(5-(((IMKIOTICHTHITOK CH)
kapbonun)amuHo)-1 -metun-1H-1,2,3-
TPHA30JI-4-HT)-2-MC THIITHP U AUH-3 -1T)
OKCH)IHKJIOTCKCAH- | -kapOOHOBAsI KUCI0TA
67 LCMS, [M + H]" =446.2; | IMpumep 64
OQ-,,, 0O 'H SMP (400 M, m cxema 7
r CDCls) 5 8.23 - 8.06 (m,
X OH 1H), 8.02 — 7.88 (m, 1H),
| N 4.96 — 4.78 (m, 1H), 4.13 -
4.03 (m, 3H), 3.93-3.79
N N (m, 2H), 2.98 — 2.86 (m,
N, 7//0\/<. 1H), 2.83 — 2.68 (m, 3H),
N=N_ 3 228-2.11 (m, 1H),2.02 -
1.62 (m, 7H), 1.10 - 0.90
(1S,35)-3-((2-metun-6-(1-meTun-5- (m, 9H):
(((seonenTHIOKCH )KapOOHMIT)aMuHO)- 1 H-
1,2,3-tpuazon-4-un)nupuaus-3-mn) hLPA; ICso =72 uM.
OKCH)IIUKJIOTCKCaH- | -kapOOHOBAsI KUCI0TA
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68 LCMS, [M +H|" =418.2; | Ipuvep 64
O,O-,,, 0 'H SIMP (400 MTi, u cxema 7
r CDCls) 5 8.23 — 8.08 (m,
X OH 1H), 8.00 — 7.85 (m, 1H),
| N 5.48 —5.04 (m, 1H), 4.89 -
4.79 (m, 1H), 4.21 - 4.00
N H (m, 5H), 2.99 — 2.86 (m,
N ?fo\/\ 1H), 2.82 — 2.70 (m, 3H),
NN o 227-2.14 (m, 1H), 2.02 -
1.59 (m, 9H), 1.04 — 0.92
(1S,35)-3-((2-metun-6-(1-meTun-5- (m, 3H):
((mpomoxcukapOonmwt)amuHo)-1H-1,2,3-
TPUA30/1-4- 1) IUPUIHAH-3-HIT)OKCH) hLPA; 1Cso= 89 uM.
LIUKJIOTeKCaH- 1 -kapOoHOBasI KHUCIOTA
69 LCMS, [M +H]|" = 444.0; | Ipumep 64
,O 0O 'H SIMP (500 MT'wt, u cxema 7
? [ DMSO-de) § 7.54 — 7.37
N 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 H (s, 3H), 228 - 2.11 (m,
N, 7]/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 -umkmompornI- (m, 4H):
3TOKCH)KapOoHwI)amuHo)- 1 -metun-1H-1,2,3-
TpUa30-4-1)-2 -MeTHI-TIUPU TUH-3 - hLPA; ICso= 85 uM.
WT)OKCH)LIUKIOTCKCaH- | -kapOoHOBas KHCIO0Ta
(cmecwy muactepeomepos mpu —CHs)
70 LCMS, [M +H]" =418.2; | Ipuvep 64
OQ.,,, 0 'H SIMP (400 MT'w, u cxema 7
F CDCls) 5 8.27 - 8.09 (m,
X OH 1H), 8.01 — 7.88 (m, 1H),
| N 6.66 — 6.12 (m, 1H), 5.05 -
4.79 (m, 2H), 4.15 — 3.98
N § (m, 3H), 2.99 — 2.86 (m,
N, )//0 1H), 2.82 — 2.70 (m, 3H),
NN o 7/ 229-2.15 (m, 1H), 2.06 -
1.60 (m, 8H), 1.38 - 1.16
(18,3S)-3((6-(5- (m. 6H).
((30mpPONOKCUKAPOOHMT)aMUHO)- | -Me THIT-
1H-1,2,3-tpurazon-4-ui)-2 -Me THIIMHPHAUH-3 - hLPA; 1Cso= 129 M.
WJT)OKCH)LIUKJIOTEKCAH- | -kapOOHOBAs KUCIOTA
71 LCMS, [M +H|" = 446.1; | Ipuvep 64
OQ.,,, _O 'H SIMP (400 MTw, mexeva 7
r CDCls) 5820 — 8.01 (m,
O OH 1H), 7.80 — 7.65 (m, 1H),
Ly 4.93 - 473 (m, 1H), 4.25 -
~
4.14 (m, 2H), 4.11 - 3.97
N H (m, 3H), 2.73 - 2.64 (m,

(1S,35)-3-((2-metnn-6-(1-metun-5-

4H), 2.25-1.61 (m, 11H),
1.45-1.26 (m, 4H), 1.00 -
0.84 (m, 3H);
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(((menTrnokcH)kapOoumt)amuno)-1H-1,2,3-
TPHA30JI-4-1T) TUPUAUH-3 -HUT)OKCH)
LUKJIOTeKCcaH- 1 -kapOoHOBas KUCIOTA

hLPA1 ICso =6 HM

72 LCMS, [M +H]" = 480.1; | Hpuvep 64
,O O 'H SIMP (400 MT'w, u cxema 7
Q F CDCls) 5 8.13 — 8.02 (m,
N OH 1H), 7.83 — 7.72 (m, 1H),
LN 745731 (m, SH), 5.92 -
5.75 (m, 1H), 4.87 — 4.76
N § (m, 1H), 4.06 — 3.92 (m,
N, 7]/0 3H), 2.97 - 2.87 (m, 2H),
N—N\ o) 2.76 —2.72 (m, 1H), 2.70 -
2.61 (m, 3H), 2.21 - 2.11
(18,38)-3-((2-M6TI/IH-6-(1-MeTI/IH-S-((((R)-l- (m’ lH), 205 _ 173 (m’
(denmmTOKCH)KapboHmt) amuno)-1H-1,2,3- 6H), 1.70 — 1.56 (m, 4H);
TPHUA30/1-4-1i1) TUPUANH-3 - hLPA, ICso= 26 uM.
HIT)OKCH)IIUKIOTCKCaH- | -kapOoHOBas KHCI0Ta
73 LCMS, [M +H]" = 444.1; | Hpuvep 64
O,O..,, _0 'H SIMP (400 My, nexeva 7
F CD:CN) 8 7.97 - 7.69 (m,
SN 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 H (m, 4H), 2.10 - 1.91 (m,
N, 7]/0 2H), 1.83 — 1.33 (m, 8H),
N=N_ & \/b 0.84 - 0.56 (m, 1H), 0.45 —
0.17 (m, 2H), 0.06 -0.08
(18,38)-3-((6-(3-(((2-umxnonponmi- (m, 2H);
atokcu)kapdonmwt)amuHo)-1-metun-1H-1,2.3- | hLPA; ICso= 11 M.
TpHUa30JI-4-11)-2 -ME TUIT-IUPHUIUH-3 -
WJT)OKCH)LIUKJIOTEKCAH- | -kapOOHOBAs KUCIOTA
74 LCMS, [M +H]" =4302; | Hpuvep 64
u cxema 7

X OH
L
NG
N 6)
KI—N g]/ \/4
\

(18,3S)-3-((6-(5~(((uuxnomporu-
METOKCH))KapOOHUIT)aMHHO)- 1 -meTrn-1H-
1,2,3-tpuazon-4-mun)-2-MeTUI-TUPHIUH-3 -

WJT)OKCH)LIUKJIOTEKCAH- | -kKapOOHOBAs KUCIOTA

'H AMP (400 MI',
CDsCN) 5 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);
hLPA1 IC50: 14 aM.
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75 LCMS, [M +H]" = 444.1; | Ipuvep 64
OQ-,,, e} 'H SIMP (500 MTi, u cxema 7
r DMSO-ds) 5 7.81 - 7.65
X OH (m, 1H), 7.55 — 739 (m,
| N 1H), 4.80 — 4.68 (m, 2H),
4.01 (brd, J=4.7 I'y, 3H),
N ¥ 3.88 (s, 4H), 2.71 - 2.61
N 7]/0\/0 (m, 1H), 2.58 — 2.54 (m,
NN o 5H), 2.45 - 2.29 (m, 4H),
2.10 — 1.40 (m, 7H);
(18,3S)-3-((6-(5-(((umnxm00y THII- hLPA, ICso= 22 uM.
METOKCH)KapOOHUIT)aMHHO)- 1 -meTrn-1H-
1,2,3-tpuazon-4-ut)-2-MeTHI-IUPUIUH-3-
WIT)OKCH)IIMKIIOT€KCaH- 1 -kapboHoBas kucioTa
76 LCMS, [M +H]" =472.2; | Ipuvep 64
O,O.,,, 0O 'H SIMP (500 MT'wt, u cxema 7
r CDCL:) §8.21 - 8.10 (m,
X OH 1H), 7.95 — 7.85 (m, 1H),
| _N 7.18 - 6.61 (m, 1H), 491 —
476 (m, 1H), 4.13 — 4.04
A y (m, 3H), 4.01 - 3.91 (m,
N, 77/0\/0 2H), 3.00 — 2.84 (m, 1H),
NN o 2.81-2.70 (m, 3H), 2.29 —
2.14 (m, 1H), 2.04 — 1.40
(1S,3S)-3-((6-(5-(((LII/IKHOF6KCI/I.H- (m> 14H), 140 -1.08 (m’
METOKCH ))kapOoHIT)aMuHO)- 1 -metmn-1H- 3H). 1.05 — 0.86 (m, 2H):
1,2,3-tpuazon-4-mn)-2-MeTUI-TUPHIAH-3 - hLPA, ICso= 19 HM.
WJT)OKCH)LIUKJIOTEKCAH- | -kapOOHOBAsT KUCIOTA
77 LCMS, [M + H]" = 446.1; | Ipumep 64
e 'H SIMP (400 MT'w, u cxema 7
Q CDCLs) 5 8.07 - 7.94 (m,
SN 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
N “ (m, 3H), 2.99 - 2.87 (m,
N, o 1H), 2.66 - 2.59 (m, 3H),
NN 4 \/>/ 2.18 - 2.06 (m, 4H). 1.80 —
1.68 (m, 6H), 1.63 — 1.55
(18.38)-3-((6-(5-(((u30omenTHIOKCH) (m, 2H), 1.02 - 0.91 (m,
kapOoumit)amuno)-1-metun-1H-1,2,3- 6H);
TPHA30JI-4-1T)-2 -MC THIITHP U AUH-3 -IT) hLPA, ICso= 20 uM.
OKCH)IUKJIOTCKCAH- | -kapOOHOBAsI KUCI0TA
78 LCMS, [M +H|" =432.1; | Ipuvep 64
O,O.,,, e 'H SIMP (500 MTw, mexema 7
r CDCls) 5 8.18 — 8.06 (m,
N OH 1H), 7.81 — 7.69 (m, 1H),
LN 4.94 — 474 (m, 1H), 4.18 -
4.02 (m, 3H), 3.99 — 3.88
N H (m, 2H), 2.98 — 2.85 (m,
N, ?]/0\/< 1H), 2.78 — 2.64 (m, 3H),
N—N

(18,3S)-3-((6-(5-((n300yTOKCH-

2.23 - 1.62 (m, 10H), 0.98
(d, J=6.6 Ty, 6H);
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kapbonun)amuHo)-1 -metun-1H-1,2,3-
TPHA30JI-4-1T1)-2 -ME THIIHPUAUH-3-1JT)
OKCH)IIUKJIOTCKCaH- | -kapOOHOBAsI KUCI0TA

hLPA1 ICso =29 HM

79 LCMS, [M + H|" = 458.2; | Ipumep 64
,O e 'H SIMP (400 MT'w, u cxeva 7
Q F CDCLs) 5 8.68 — 8.29 (m,
N OH 2H), 8.17 (d, J=8.8 T,
| N 1H), 7.97 — 7.88 (m, 1H),
492477 (m, 1H), 4.13 -
N A 4.01 (m, 5H), 2.97 - 2.86
N, 7]/0\/0 (m, 1H), 2.80 — 2.75 (m,
N—N\ o) 3H), 2.33 - 2.15 (m, 2H),
2.00 - 1.53 (m, 13H), 1.35
(18,3S)-3((6-(5- Z1.19 (m, 2H).
(((LIMKIOTICHTHIIME TOKCH ) KapOOHHIT) AMHHO ) -
1-vietra-1H-1,2,3-tprazon-4-mi)-2- hLPA; ICso=32 uM.
METHITHPHUINH-3 -11)OKCH ) LIUKJIOTeKCaH-1 -
Kap6OHOBa$I KHUucjiaora
80 LCMS, [M +H]|" = 466.0; | Ipumep 64
O,O,,,, e 'H SIMP (500 MT'w, u cxenma 7
r DMSO-ds) & 7.49 - 7.14
X OH (m, 7H), 5.27 - 4.98 (m,
| o 2H), 4.83 - 4.66 (m, 1H),
4.01 -3.76 (m, 3H), 2.60 -
A H 2.54 (m, 4H), 2.37 - 2.20
N, TOVO (m, 3H), 2.13 - 1.99 (m,
NN o 1H), 1.95 - 1.73 (m, 2H),
1.70 - 1.41 (m, 4H). hLPA,
(1S,3S)-3-((6-(5-(((6en3nmokcH) ICso= 37 uM.
kapOonum)amMuHo)-1 -metun-1H-1,2,3-
TPHA30JI-4-HT)-2 -MC THJIITHPH AUH-3 -1T)
OKCH)IIUKJIOTCKCAH- | -kapOOHOBAsI KUCI0TA
81 LCMS, [M + H|" =4304; | Ipuvep 64
O,O.,,, 0O 'H SIMP (500 MT'w, u cxenva 7
r DMSO-ds) 5 8.29 (br d,
N OH J=24 T, 1H),7.88 (d.
| N J=8.5 Ty, 1H), 7.52 (dd,
J=8.9,2.7 T, 1H), 4.77 (br
N H s, 1H), 4.01 (brs, 1H), 3.87
N, 7]/0\/0 (s, 3H), 2.65 (brs, 1H),
NN o 2.57-2.55 (m, 2H), 2.24 -

(18,3S)-3-((6-(5-(((umx 00y THI-
METOKCH)KapOOHUT)aMHHO)- 1 -meTrn-1H-
1,2,3-tpuazon-4-un)nupuanH-3-1n)
OKCH)IMKJIOTCKCAH- | -kapOOHOBAsI KUCI0TA

1.31 (m, 14H);
hLPA1 IC50 =56 HM
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'H SIMP (500 MTI'w,

82 LCMS, [M +HJ" =430.3; | IMpumep 64
OQ.,,, 0O 'H SIMP (500 MT'w, u cxeva 7
r DMSO-ds) & 9.84 - 9.04
N OH (m, 1H), 8.29 (d, J=2.4 Ty,
| N 1H), 7.87 (d, J=8.9 T,
1H), 7.52 (dd, J=8.7, 2.6
N ¥ I, 1H), 4.76 (br s, 1H),
N, )]/0 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 -
(1S,3S)-3-((6-(5-((((R)-I-I_II/IKJ'IOITPOHI/IJ'I - 0.82 (m’ 3H), 061-0.16
aToKCcH)KapOoHMmT)aMuHO)- 1 -metun-1H-1,2.3- (m, 4H);
TpHUa301-4-1i1) MUPUIUH-3-1T)
OKCH)LIMKJIOT€KCaH- | -kapOOHOBas KUCI0Ta hLPA ICso =79 uM.
83 LCMS, [M + H]"=416.2; | IIpumep 64
Q 0O 'H SIMP (500 MT'wt, u cxema 7
Q F DMSO-de) 5 8.08 (brs,
X OH 1H), 7.67 (br d, J=8.9 ',
| N 1H), 7.31 (dd, J=8.7, 2.3
'y, 1H), 4.55 (brs, 1H),
N § 3.66 (s, 3H), 2.44 (brs,
N, )7/0\/4 1H), 2.34 (s, 2H), 1.73 (br
NN o d, J=13.4 T'y, 1H), 1.66 -
1.54 (m, 3H), 1.44 (br d,
(1S,3S)-3-((6-(5-(((L{I/IKIIOI’Ip01'II/I.H- J=85 FI—I, 2H), 137-125
METOKCH )KapOOHUIT)aMHHO)- 1 -meTmn-1H- (m, 2H), 1.01 - 0.63 (m,
1,2,3-’I‘pI/IaSOII-4-I/III)HI/IpI/I,HI/IH-3 -I/IJ'I) lH), 042 --020 (m) 4H),
OKCH)IIHKJIOTCKCAH- | -kapOOHOBasT KUCJI0TA
hLPA, ICso = 178 HM.
84 LCMS, [M + H]" =430.1; | IMpumep 64
/O, o) u cxema 7
0 e

(1S,38)-3-((6-(5-(((2-umkronpormmI-

3TOKCH)KapOOHMT)aMuHO)- 1 -meTun-1H-1,2 3 -

TPHUA30J1-4-11) TUPUIUH-3-1T)
OKCH)IIUKJIOTCKCAH- | -kapOOHOBAsI KUCI0TA

DMSO-ds) 6 8.26 (d, J=2.4
I'u, 1H), 7.85 (d, /=8.9 I'y,
1H), 7.50 (dd, J=8.5,2 .4
I'u, 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);

hLPA1 IC50 =38 HM
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85 LCMS, [M +H]" =432.3; | Ipuvep 64
Q _O 'H SIMP (500 MT, u cxeva 7
o [ DMSO-ds) & 8.26 (brs,
N OH 1H), 7.87 (br d, J=8.9 I'y,
| N 1H). 7.50 (br d, J=6.7 T,
1H), 4.73 (br s, 1H), 4.19 -
H 3.42 (m, 3H), 2.64 (brs,
NN o 1H), 2.55
W r ), 2.55 (s, 1H), 1.89 (br
NN \/>/ d,J=18.0 T'w, 1H), 1.75 (br
s, 1H), 1.69 - 1.50 (m, 6H),
(18,38)-3-((6-(3-(((u30me HTHIOKCH) 1.45 - 1.34 (m, 2H), 1.27
kapOonmw)amuno)-1-metun-1H-1,2,3- (brs, 3H), 0.82 (br d, J=6.7
TPHA30JI-4-1JT) TUPUAUH-3 -HUT)OKCH) I, 6H);
LIMKJIOTeKCaH- 1 -kapOoHOBasI KHUCIOTA hLPA; ICs = 115 M.
86 LCMS, [M + H]"=458.2; | Ilpumep 64
o’O"" e 'H SIMP (500 MT'wt, u cxema 7
r DMSO-de) 5 8.24 (d, J=2.4
N OH T, 1H), 7.86 (d, J=8.5 Ty,
| N 1H), 7.50 (dd, J=8.7, 2.6
I'w, 1H), 4.73 (br s, 1H),
H 4.01 -3.59 (m, 3H), 2.60
N NS o
W T \/Q (brs, 1H), 2.56 - 2.55 (m,
NN o 3H), 2.06 - 0.57 (m, 18H);
(18.3S)-3-((6-(5-(((umxnorexcu- hLPA1 ICso =36 uM.
METOKCH ))kapOoHIT)aMuHO)- 1 -metmn-1H-
1,2,3-Tpua30a-4 -11) IHpU IHH-3 -1T)
OKCH)LIUKJIOTCKCaH- | -kapOOHOBast KUCIOTA
87 LCMS, [M + H]" = 418.2; | Ipumep 64
o 'y O 'H SIMP (500 MT'i, u cxema 7
i DMSO-de) & 8.25 (d, J=2 .4
SN OH T, 1H), 7.87 (d, J=8.9 T,
| N 1H). 7.51 (dd, J=8.7. 2.6
T, 1H), 4.74 (brs, 1H),
N H 3.86 (s, 3H), 2.58 (brd,
N, 7]/0\/< J=4.6 T, 1H), 2.56 - 2.55
—N\ o (m, 3H), 1.95 - 1.43 (m,
9H), 1.04 - 0.51 (m, 6H);
(18,3S)-3-((6-(5-((n300yTOKCH-KAPOOHWIT)
hLPA1 IC50 = 219 HM
amuHO)-1-metun-1H-1,2 3-rpuazon-4-wun)
MUPHUIUH-3 -H/1) OKCH) [IUKJIOreKCaH-1 -
KapOOHOBAsI KHCIOTA
88 LCMS, [M +H|" =432.2; | Hpumep 64
u cxema 7

Q"’//O
Q .

OH

'H SIMP (500 MI'n,
DMSO-ds) 6 8.28 (d, J=2.4
I'u, 1H), 7.88 (d, J=8.5 I'Ly,
1H), 7.52 (dd, J=8.7, 2.6
I'u, 1H), 4.75 (br s, 1H),
4.01 (brs, 1H), 3.87 (s,
3H), 2.61 (brd, J=3.7 I'uy,
1H), 2.56 - 2.55 (m, 2H),
1.97 - 1.83 (m, 2H), 1.75
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(1S,35)-3-((6-(1 -meTun-5-(((menTHII-
okcu)kapOonmt)amuHo)-1H-1,2, 3-tpuazon-4-
W) TAPUIUH-3 -1 )OKCH ) [IUKIOTeKCaH-1 -
KapOOHOBAsI KHCIOTA

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

hLPA1 ICso =34 HM

89 LCMS, [M + H]* = 4182; | Ipuwmep 64
,O e 'H SIMP (500 MT'w, u cxema 7
o r DMSO-ds) § 8.51 - 8.09
X 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
N H o (m, 3H), 2.69 - 2.59 (m,
\ 3H), 1.88 (brs, 2H), 1.73
N=N_ Zf N (brs, 3H), 1.68 - 1.51 (m,
6H), 0.84 (br s, 3H);
(1S,35)-3-((6-(5-((byToxcuxapOOHMT)
aMuHo)-1-metun-1H-1,2,3-tpuazon-4- hLPA; ICso = 66 HM.
WJT)TAPUIUH-3 -A1)OKCH ) LIUKIOTeKCaH- 1 -
KapOOHOBAsI KUCIIOTA
90 LCMS, [M + H]* = 430.1; | Ipuwmep 64
,O 0 'H SIMP (500 MT'w, u cxenma 7
o r DMSO-ds) 5 9.45 - 9.28
N OH (m, 1H), 8.52 - 8.10 (m,
| R 1H), 7.88 (br d, J=8.9 I',
1H), 7.52 (dd, J=8.9, 2.4
H 'y, 1H), 5.07 - 4.90 (m,
NS YO 1H), 4.77 (br s, 1H), 3.87
NN 8 D (s, 3H), 2.73 - 2.62 (m,
1H), 2.58 - 2.56 (m, 2H),
(18,3S)-3-((6-(5-(((UMKIOTICHTHUITOKCH) 2.03 - 1.92 (m, 1H), 1.89 -
kapOonmt)amuno)-1-metun-1H-1,2,3- 1.39 (m, 13H);
TPHA30.1-4-HIT) IMPHMH-3-HI)OKCH) hLPA,; ICso = 149 5M.
LUKJIOTeKCaH- 1 -kapOoHOBasI KUCTIOTA
91 LCMS, [M + HJ* = 465.9; | Ipumep 64
Q e 'H SIMP (500 M, | cxema 7
@ r DMSO-de) 6 8.19 (brs,
X OH 1H), 7.86 (d, J=8.9 T,
| N 1H). 7.49 (br dd, J=8.7,2.6

(18,3S)-3-((6-(1 -meTun-5-((((R)-1-
dbenmwmTOKCH)KapdoHmT)amuHo)-1H-1,2 3 -
TPHA30JI-4-1T) TUPUANH-3 -HT)OKCH)
LUKJI0TeKCcaH- 1 -kapOoHOBast KUCTOTA

I'u, 1H), 7.43 - 7.28 (m,
4H), 5.99 - 5.62 (m, 1H),
4.75 (brs, 1H), 3.91 (s,
1H), 3.86 (s, 2H), 2.67 (br
s, IH), 2.58 -2.55 (m, 3H),
2.00-1.92 (m, 1H), 1.89 -
1.74 (m, 3H), 1.72 - 1.46
(m, 6H);

hLPA1 ICso =35 uM.




153

92 LCMS, [M +H]" =534.0; | Ipuwep 1
o .., OH IH SIMP (DMSO-ds)
i 8.25 (brd, J=8.5 'y, 1H),
X CFs © 7.93 (brd, J=8.5 T, 1H),
| N 753 (brs, 1H), 7.16-7.43
o (m, 5H), 5.01 (m, 3H), 4.80
(brd, J=4.6 T', 2H), 4.06
NDS NJ(O (brs, 3H), 2.55 (m, 1H),
N-N_ H 1.20-2.15 (m, $H);
(18,38)-3-((6-(5-((((6er3mr0KCH) hLPA; ICso = 14 uM.
kapOonun)amuHo)metw)-1 -metun-1H-1,2,3-
TpHua30a-4-ui)-2-(Tpud TopMe THIT) MUPUIUH-3 -
WIT)OKCH)IIMKIIOT€KCaH- 1 -kapboHoBas kucioTa
93 LCMS, [M +H]" =500.0; | Ipuwep 1
o .., ~OH 'H SIMP (DMSO-ds) &:
i 8.25 (brd, J=8.9 I'y, 1H),
X CFs O 7.94 (brd, J=8.9 I'm, 1H),
LN 735 (brs, 1H), 5.00 (brs,
o 2H), 4.75 (br s, 2H), 4.06
(s, 3H), 3.09-3.82 (m, 1H),
NT N/Qo)/ 2.56-2.62 (m, 1H), 1.35-
N-N_ H 2.14 (m, 9H), 0.82 (br d,
J=4.9 I'y, 6H);
(18,3S)-3-((6-(5-(((n300yTOKCH-
kapGonwT)amMuHo)MeTUN)- 1 -Metr-1H-1,2,3- hLPA; ICso =25 uM.
Tpuazo-4-wi)-2 -(TpudropMe THI) THPUIANH-3 -
WT)OKCH)LIUKIOTCKCaH- | -kapOoHOBas KHCI0Ta
94 LCMS, [M +H]" =49938; | Ipumep 1
o .., OH 'H SIMP (DMSO-ds) &:
i 8.25 (d, J=8.9 I'u, 1H),
X CFs O 7.94 (brd, J=8.9 Ty, 1H),
| N 732 (brs, 1H), 5.00 (brs,
2H), 4.75 (br s, 2H), 4.06
N O (s, 3H), 3.92 (br s, 1H),
N, NJ(O 2.56-2.62 (m, 1H), 1.18-
N-N_ H ™~ 2.15 (m, 12H), 0.84 (brs,
3H);
(18,3S)-3-((6-(5-(((GyroxcurapOOHHT) H)
amunO)MeTH)- 1 -MeTrn-1H-1,2,3-tprason-4- hLPA; ICso = 14 5M.
W)-2-(TpUPTOPMETHI ) TUPUAH-3 -
WJT)OKCH)LIUKJIOTEKCAH- | -kapOOHOBAs KHUCIOTA
95 LCMS, [M +H|" = 486.1; | Ipumep 1

/O"'/ OH
0 ¢

\CFs O

~-N

0o
N A
N—N\ N o\~

(18,3S)-3-((6-(1-meTun-5-(((mporoxcu -
kapbonun)amuno)metn)-1H-1,2 3 -rpuazon-

'H SIMP (DMSO-ds) &:
8.25(d, J=8.9T'yy, 1H),
7.94 (brd, J=8.9 I', 1H),
7.34 (brs, 1H), 5.01 (brs,
1H), 4.76 (br s, 2H), 4.07
(s, 3H), 3.88 (br s, 2H),
2.58 (brs, 1H), 1.14-2.17
(m, 10H), 0.83 (br s, 3H);

hLPA1 ICSO =867 HM
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4-n)-2-(TpUTOPMETHIT ) TUPUAHH-3 -
WJT)OKCH)LIUKJIOTEKCAH- | -kapOOHOBAs KUCIOTA

96 LCMS, [M +H]" =512.0; | Tpmvep 1
o .., OH 'H AMP (DMSO-ds) 5:
i 8.25 (brd, J=8.9 'y, 1H),
xCF3 O 7.94 (brd, J=9.2 T, 1H),
| N 727 (brt, J=5.3 T, 1H),
o 4.96-5.10 (m, 1H), 4.83-
4.96 (m, 1H), 4.57-4.80 (m,
NTS NJ(O/O 2H), 4.06 (s, 3H), 2.56-
N-N_ H 2.63 (m, 1H), 0.95-2.17 (m,
16H);
1S,3S)-3-((6-(5-((((uMKIOTICHTUIOKCH)
kapOoHmwT)amuHo)MeTH)-1 -metun-1H-1,2,3- hLPA; ICso =33 uM.
TpHua30a-4-mn)-2-(Tpud TopMe THIT) TUPUIUH-3 -
WIT)OKCH)IIMKIIOT€KCaH- 1 -kapboHoBas kucioTa
97 LCMS, [M +H] =5182; | Tlpumep 1
o ~,, ~OH 'H AMP (METHANOL-d.)
¢ 8:8.27 (d, J=8.8 I'u, 1H),
X CFs O 786 (d, J=9.0 ', 1H),
| N 4.68-5.05 (m, 1H), 4.29-
452 (m, 4H), 4.19 (s, 3H),
A JZ 4.06 (brt, J=5.8 Ty, 2H),
N N 273 (brt, J=10.2 T'y, 1H),
N-N_ H OTNANF 1.38-2.30 (m, 12H);
(18,38)-3-((6-(5-((((4-dropSyToKcH) hLPA; ICso =25 uM.
kapoonun)amuHo)meti)-1 -metun-1H-1,2,3-
Tpuazo-4-wi)-2 -(TpudropMe THI) TUPUANH-3 -
WJT)OKCH)LIUKJIOTEKCAH- | -kapOOHOBAsT KUCIOTA
98 LCMS, [M +HJ]"=516.2; ITpumep 1

/O"’/ OH
o I

HF,C A o)
N

0

NS A

NN H ©
\

(1S,35)-3-((6-(5-((((6en3umoOKCH)
kapbonun)amuno)metiwi)- 1 -metun-1H-1,2,3-
Tpuazon-4-mwn)-2-(JudTopMe THI ) TUPUANH-3 -
WJT)OKCH)LIUKJIOTEKCAH- | -kapOOHOBAs KUCIOTA

'H IMP (DMSO-ds) 5:
8.16 (br d, J=8.5 T, 1H),
7.82 (brd, J=8.5 T, 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, 1H), 1.32-
2.17 (m, 8H); hLPA, ICsp =
33 5M.
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99 LCMS, [M+H|" =482.1; | Ipuvep 1
,O OH IH SIMP (DMSO-de) &:
Q i 7.88 (br d, J=8.4 T', 1H),
HFC X o 7.64 (brd, J=8.2 ', 1H),
N 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):
\ s
(18,3S)-3((2-(zudpropmeTin)-6-(3- hLPAICso =71 uM.
(((n300yTOKCHKAPOOHMIT)aMHHO )METHT)- 1 -
metun-1H-1,2,3-rpuazon-4-uwn)nupuann-3-
WIT)OKCH)IIMKIIOT€KCaH- 1 -kapboHoBas kucioTa
100 LCMS, [M +H|" =4823; | Ipuwep 1
,O OH IH IMP (DMSO-ds) &:
Q i 8.16 (br d, J=8.9 ', 1H),
HF2C X O 7.83 (d, J=8.9 Ty, 1H),
N 735 (brs, 1H), 7.01-7.28
(m, 1H), 4.94 (br s, 1H),
WA Jz 472 (brd, J=4.3 ', 2H),
3 N"No 4.10 (s, 3H), 3.94 (br s,
N=N_ H 2H), 2.67 (brt, J=10.7 I'y,
1H), 1.17-2.18 (m, 12H),
(18,3 S)-3-((6-(5-(((6}7TOKCI/IKap6OHI/IH) 0.86 (bI’ t, J=6.7 FH, 3H);
amuno )MeTii)-1 -metmn-1H-1,2,3-rpuazon-4-
u1)-2-( AU TOPMETHI) THPUTUH-3 - hLPA, 1Cso =39 uM.
WJT)OKCH)LIUKJIOTEKCAH- | -kapOOHOBAsT KUCIOTA
101 LCMS, [M +H]" =468.2; | Tlpuvep 1
,O OH IH SIMP (DMSO-de) 5:
Q i 8.16 (br d, 1=8.8 ', 1H),
HF2C X O 7.83 (d, J=8.9 I'y, 1H),
N 736 (brs. 1H), 6.97-7.30
(m, 1H), 4.94 (br s, 1H),
A o 4.72 (br d, J=4.6 T, 2H),
N, N/l(o/\/ 4.10 (s, 3H), 3.90 (br d,
N=N H J=8.2 I'u, 2H), 2.67 (brt,
J=10.8 I', 1H), 1.33-2.15
(1S,35)-3+((2-(audpropmetrn)-6-(1 -meTa-5- (m, 10H), 0.84 (brt, J=6.9
(((mponokcukapbouwmt)amuHo )MeTr)- 1 H- T, 3H):
1,2,3-tpuazon-4-wn)mupuang-3-
WIT)OKCH) [IUKJIOTEKCAH- | -kapOOHOBas KHCIO0Ta hLPA; ICso = 2025 uM.
102 LCMS, [M +H]* =5103; | TTpmvep 1

~o0 | N O
N~
N\ O
N‘N—N ”J(O

(1S,38)-3-((6-(5-((((6en3MmOKCH)
kapbonun)amuHo)metii)- 1 -metun-1H-1,2,3-

'H AIMP (DMSO-ds) &:
7.95 (brd, J=8.5 ', 1H),
7.85 (brs, 1H), 7.60 (brd,
J=8.5 T, 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 I'u, 1H), 1.33-
2.16 (m, 8H);

hLPA1 ICSO =30 HM
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TPHA30J1-4-11)-2-(ME TOKCUME THJT ) TAPUIAH-3 -
WJT)OKCH)LIUKJIOTEKCAH- | -kapOOHOBAs KUCIOTA

103 LCMS, [M +H]" =5283; | Ipuvep 1
,O OH 'H SIMP (500 MT'n, ucxema |
O i DMSO-de) 3 7.83 (br d, uepes
N O J=82Tw, 1H),7.74-7.65 | TPOMEK.
| B (m, TH), 7.55 - 7.44 (m, coen. 7
2H), 7.37 (brd, J=7.3 I',
WA i 3H), 5.06 (s, 2H), 4.77 (br
| 0 s, 1H), 3.98 (s, 3H), 3.53 -
N—N 77/ 3.15 (m, 3H), 2.64 (br d,
O o J=3.7Tw, 1H), 2.56 (s,
1H), 2.45 (s, 3H), 2.09 -
) (1S),3S)-)3-((66-(5-(2;((((2-X;10p- " 1.42 (m, 8H);
CH3UJI)OKCH )KAPOOHUII )JAMUHO )5THJI)-1-
MGTI/IJ'I-IH-I,5,3-TpI/IaSOJ'I-4-I/IJ'I)-2- hLPA, ICso = 595 uM.
METHJITAPHUINH-3 -1 )OKCH ) LIUKJIOTeKCaH-1 -
KapOOHOBAsI KUCIOTA
104 LCMS, [M+H]|" =4743; | Tpuwep 1
,O OH 'H SIMP (500 MI'w, n cxema 1
o i DMSO-ds) 5 7.83 (d, J=8.5 |  UePe3
N O T'w, 1H), 7.48 (brd, J=8.2 TPOME2K.
| T, 2H), 4.78 (br s, 1H), coen. 7
2 400 (s. 3H), 3.61 (s, 3H).
H 3.39-3.22 (m, 6H), 2.74 -
N N_ o 2.56 (m, 1H), 2.02 (brs,
N=N ) \/% 1H), 1.94 - 1.40 (m, 7H),
\ o) 0.84 (s, 9H):
(1S,3S)-3-((2-meTmn-6-(1-meTrn-5-(2- hLPA,; ICs = 1364 5M.
(((neomeHTHIOKCH)KAPOOHHIT)aMHHO ) STHIT)-
1H-1,2,3-tpua3zon-4-un)nupuaus-3-
WJT)OKCH)LIUKJIOTEKCAH- | -kapOOHOBAs KUCIOTA
105 LCMS, [M+H] =4723; | Tpuvep 1
,O OH 'H SIMP (500 MT, uoxeva |
0 ¢ DMSO-de) 5781 (br d, epes
N O J=8.5 ', 1H), 7.47 (d, TIPOMEIK.
| J=8.9 T, 1H), 7.38 (brs, coen. 7
2 1H), 4.97 - 4.68 (m, 2H),
H 3.99 (s, 3H), 342 - 3.13
N N (m, 2H), 2.64 (br s, 1H),

(1S,35)-3-((6-(5-(2-(((umkmoTIEHTHIT-
OKCH)KapOOHMT)aMUHO )3T )- | -meTun-1H-
1,2,3-tpuazon-4-mun)-2-MeTUI-TUPHUIUH-3 -
WJT)OKCH) LIUKJIOTEKCAH- | -kapOOHOBAs KUCIOTA

2.56 (s, 3H), 2.45 (s, 3H),
2.10-1.39 (m, 15H);

hLPA; ICs = 1833 M.
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106 LCMS, [M +H|" =4939; | Tpuvep 1
Q OH 'H SIMP (500 MT'n, mexeva |
o i DMSO-de) 5 7.93 - 7.74 uepes
X O (m, 1H), 7.63 (br s, 1H), TIPOMEIK.
| 757-741(m, 1H), 740 | ©0¢A.7
=N 7.20 (m, 4H), 4.98 (s, 2H),
H 4.82 - 4.60 (m, 1H), 4.08 -
NI N_ o 3.78 (m, 3H), 3.51 - 3.20
N—N b \/@ (m, 2H), 3.00 (s, 1H), 2.56
\ O (s, 3H), 2.43 - 2.36 (m,
(18,38)-3-((6-(5-(2~(((6enzmmoKcm) 2H), 1.77 - 1.43 (m, 5H),
KkapOoHmT)aMuHO ) TH)- 1 -MeTin-1H-1,2,3- 1.33-1.10 (m, 2H), 0.78
TpUa30i-4-11)-2-Me THITHPUANH-3- (brd, J=6.1 ', 2H);
WJT)OKCH)IIMKIOTeKcaH- 1 -kapboHoBas kucnota | hLPA; ICso = 525 M.
107 LCMS, [M + H]" = 460.3; IMpumep 1
O OH 'H SIMP (500 MT'y, uoxema |
0 ¢ DMSO0-de) 3 7.81 (br d, uepes
XN O J=8.5 T, 1H), 7.48 (d, TIPOMEIK.
| J=8.5 Ty, 1H), 7.43 (brs, coen. 7
2 1H), 4.77 (br s, 1H), 3.99
H (s, 3H), 3.88 (br t, J=6.4
NI N o Iy, 1H), 3.42 -3.21 (m,
N—N Ve S~ 3H), 2.64 (br t, J=10.4 Ty,

(1S,3S)-3-((6-(5-(2~((OyTokcu-
KapOoHUIT)aMuHO)3TIA)- 1 -MeTrn-1H-1,2,3-
TpHa301-4-11)-2-MC THIIITHPH IUH-3 -
WJT)OKCH)LIUKJIOTEKCAH- | -kapOOHOBAsT KUCIOTA

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
I'n, 3H);

hLPA, ICs = 1464 M.

Mpumep 108. (18,3S)-3-((6-(5-((3-(uKa00y THIMETHIT )-3 -METHITY pEU 0 )METHII )- | -

metmi-1H-1,2,3-tpuazon-4-min)-2-MeTHIMTUPUANH-3 -FJT)OKCH ) LTUKJIOT €KCAHKapOOHOBAS

KuUCJoTa

.., OH
o r
N o)
| N
0
N
N—N
\
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K pactBopy tpudocrena (269 mr, 0,91 mmonn) B CH2Clz (5 min) mpu 0°C no kamisim
nobasysn pactBop 1-niuknoOyTun-N-mermnmveranamuHa (150 mr, 1,51 MMonp) U nupuanHa
(183 Mk, 2,27 mmonb) B CHaCly (3 mit). PeakimoHHYIO CMECh OCTaBIISIIM HarpeBaThCs 10
KOMHATHOU TeMIepaTypbl B TeueHue 30 MHUH, 3aTeM Taciid yTeM OCTOPOXKHOTO JOOABIICHHS
0,IN HCI (5 wmu). Bomayro ¢asy skcrparupoBanu CH2Cly (2x5 mu). OObennHEeHHBIE
opranuueckue skctpakThl cymmiaun (MgSOs) M KOHLEHTPHUPOBAIM B BakyyMe, IOJy4as
yKa3aHHOE B 3arosioBke coeanHeHue (239 mr, 1,48 mmonb, Bbixon 98%) B BHIE KENTOroO
Macjia, KOTOpOe MCHONb30BalU Ha CleAyloliel cTaauu 0e3 AOMONHUTENLHON ouucTKH. 'H
SAMP (500 MI'u, CDCI3) & 3.57 - 3.44 (m, 2H), 3.14 - 3.00 (m, 3H), 2.66 (dt, J=15.7, 7.8 I'Ly,
1H), 2.17 - 2.04 (m, 2H), 2.02 - 1.73 (m, 4H)

108B. (18,3S)-u3onpornun 3-((6-(5-((3-(uukI00y THIMETHII)-3-METHITY PEUI0 )METHII )-

1-metun-1H-1,2,3-Tpua3on-4-ni)-2-MeTHINHPHINH- 3 -FJT) OKCH ) IKJIOT€KCAHKapOOKCHIIAT

o’o "'g/‘ﬁ/

[
N
0
NDS NJ\N
N-N  H |
\

Coenunenne mo mpumepy 108A (18 wmr, 0,11 mmonb) nobaBisiM K PacTBOPY
coenunenus o npumepy 1H (28 mr, 0,072 mmons) u TEA (12 mxi, 0,087 mmons) B CH2Cl
(1 M) mpu 0°C ¢ nocnenyromum nodasiennem DMAP (1 mr, 7 mxmonb). Uepe3 10 muH npu
0°C peakLMOHHYIO CMEChb OCTaBJ/SUIM HAarpeBaTbCs [0 KOMHATHON TeMIepaTtypbl H
nepeMelBaId MPU KOMHATHOHM TeMmepaTrype B TeYeHHe 2 4, 3aTeM KOHLEHTPUPOBAJIU B
Bakyyme. HeounmneHnHbi nponykT noasepraiu xpomarorpaduu (4 r SiOz; HenmpepbIBHBIN
rpanueHT ot 0% po 100% EtOAc/rekcan B Teuenwe 10 MuH), monydasi YKa3aHHOE B
3aronoske coenunenue (35 mr, 0,068 Mmonb, BbIxon 94%) B BUAE MpPo3padHoOro macia. 'H
SAMP (500 MI'u, CDCl3) & 8.07 (d, J/=8.5 T', 1H), 7.32 - 7.27 (m, 1H), 6.92 (br t, J/=6.1 I'y,
1H), 5.05 (quin, J=6.3 I'u, 1H), 4.75 - 4.69 (m, 1H), 4.60 (d, J/=6.3 I'u, 2H), 4.28 (s, 3H), 3.24
(d, /=7.2Tu, 2H), 2.87 - 2.74 (m, 4H), 2.55 (s, 3H), 2.48 (dt, J/=15.5, 7.9 T'y, 1H), 2.14 - 2.07
(m, 1H), 2.03 - 1.58 (m, 13H), 1.29 - 1.24 (m, 6H)

ITpumep 108

Cwmecp coemmuenust mo mpumepy 108B (32 wmr, 0,062 mmonp) u BogHoro 1,0M
pactopa NaOH (0,31 min, 0,31 mmons) B THF (1 M) nepemermiBanu nipu 45°C B TeueHue 18
4, 3aTeM OXJIaXJ1aJIl 0 KOMHATHO TeMriepatypsl U noakucisiiu a0 pH =4 ¢ nomoupo TFA

U KOHLEHTpUpoBalu B BakyyMme. HeouuineHHslli nponykrt ounianu npenapatusHoit HPLC
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(xomonka Sunfire C18 30 x 100 mm; nerekuwmst npu 220 HM; CKOPOCTb NOTOKA = 40 MJI/MUH,
HenpepbiBHbIN rpaaueHT oT 30% B go 100% B B teuenune 10 MuH + 2 MHH BpeMeHH
yaepxkuBanuss npu 100% B, rme A = 90:10:0,1 HO:MeCN:TFA u B = 90:10:0,1
MeCN:H>O:TFA) ¢ nony4yeHneM yka3aHHOTO B 3arojioBke coemuHeHus (coimb TFA; 35 wr,
0,059 Mmonb, Bbixon 94%) B Buae uuctoro macna. 'H SIMP (500 MI'y, CDCl3) & 8.21 (d,
J=8.8 'y, 1H), 8.00 (d, /=8.8 I'y, 1H), 4.91 (br. s., 1H), 4.55 (s, 2H), 4.21 (s, 3H), 3.34 (d,
J=72Tn, 2H), 3.00 - 2.85 (m, 4H), 2.80 (s, 3H), 2.56 (dt, /=15.2, 7.7 T'y, 1H), 2.26 - 2.12 (m,
1H), 2.09 - 1.62 (m, 14H); [M + H]" = 471.1; hLPA, ICso = 82 uM.

CoenuHenus mo mpumMepaMm B Ta0nuue 4 HIDKE CHHTE3UPOBAJIU B COOTBETCTBUU C

METOJMKAMH, ONTMUCAHHBIMU AJIs1 TOJYYEHUs COeuHeHus1 no npumepy 108.

Tabnuua 4
ITp. Ne CrpykTypa ¥ Ha3BaHHC AHQIHTIIECKHC 1
T OHOIOTHICCKUC JAHHBIC
LCMS, [M+H]" =493 .1;
Q':,/ OH 'H SIMP (500MTI'u, CDCI3) 6
o H/ 8.21 (d,J=9.1 I'u, 1H), 8.00 (d,
X O J=9.1Tu, 1H), 744 -7.11 (m,
| 5H), 4.89 (br. s., 1H), 4.68 -
ZN 447 (m, 4H), 4.15 (br. 5., 3H),
109 O 2.98 (s, 3H), 2.88 (br. s., 1H),
NS N)J\N 2.73 (s, 3H), 226 - 2.12 (m,
N—N H | /\O 1H), 2.03 - 1.58 (m, 7H);
N hLPA] IC50 =85 M.
(18,3S)-3-((6-(5-((3-0cH3ma-3-MeTHI -
ypeuno)meti)-1-mermn-1H-1,2,3-rpuazon-4-
WIT)-2-METHITHPUTHH-3-11)
OKCH)LIUKJIOTEKCAHKaPOOHOBAs KHUCIIOTA
LCMS, [M+H]" = 445 5:
OOI"’ OH 'H SIMP (500 MI', CDCls) &
i 8.21 (d,J=9.1 I', 1H), 8.00 (d,
N o J=9.1 T, 1H), 4.90 (br. s., 1H),
LN 4.56 (s, 2H), 4.22 (s, 3H), 3.26
~
110 o (t,J=73 ', 2H), 2.99 - 2.86
N x (m, 4H), 2.79 (s, 3H), 2.27 -
3 NS 2.15 (m, 1H), 2.08 - 1.76 (m,
N=N_ H 6H), 1.75 - 1.51 (m, 3H), 0.90
(18,3S)-3-((2-meTun-6-(1-meTrn-5-((3-meTr- (t, /=74 I's, 3H);
3-npomanypeuno)metun)-1H-1,2,3-tpuazon-4- hLPA, ICs =217 M.
W) TUPUIAH-3-HT)OKCH)-
LUKIOTCKCAHKAPOOHOBAs KUCIOTA
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LCMS, [M+H]|" =473 4,
O’O"” OH 'H SIMP (500 MI'uy, DMSO-ds)
(n)/ 67.93 (brd, J=7.0 I'u, 1H),
AN 7.63 (brd,J=8.5I'u, 1H), 4.82
| _N (brs, 1H), 4.54 (s, 2H), 4.11 (s,
111 0 3H), 3.64 (brs, 1H), 3.10 (brt,

J=73 T, 2H), 2.73 (s, 3H),
2.62 (brt,J=10.7 I'n, 1H), 2.08
-1.97 (m, 1H), 1.92 - 1.72 (m,
(18,35)-3-((2-meTun-6-(1-metnn-5-((3-metnn- 3H), 1.70 - 1.44 (m, 5H), 1.34 -
3-nenruaypeuno)metun)-1H-1,2 3-rpuazon-4- 1.23 (m, 2H), 1.20 - 0.98 (m,
W) IUPUIUH-3-UIT) OKCH)- 5H), 0.74 (t, J=7.3 I'n, 3H);
IUKJIOTEKCAaHKapOOHOBA KHCIOTA hLPA, ICso = 226 sM

ITpumep 112. (18,3S)-3-((6-(5-((3-6en3unypenno)merun)-1-merun-1H-1,2,3-rpuazon-4-nn)-

2-MeTI/IJ'Il'II/IpI/II[I/IH-3-I/IJ‘I)OKCI/I)I.II/IKJ‘IOI"GKC&H-] -kapOoHOBast Kucyora, coiab TFA

?14 5

112A. Merun (18,3 S)-3-((6-(5-((3 -Oensunypeuno)merun)-1-mermn-1H-1,2,3-

TPHUA30JI-4-11)-2-METUIITTUPUIUH-3 -I/IJI)OKCI/I)LII/IK.HOFGKC&H- 1-xapOokcunat

’//O

55;4 5

N—

K pactBopy mermn (1S, 3S)-3-((6-(5-(aMI/IHOMe’I‘I/IJI)—1—MeTI/IJ'I-lH-1,2,3-TpI/Ia30J'I-4-
WT)-2-MEeTHIITA PUIUH-3 -1 )OKCH ) IUKJIOT €K CaH- | -kapOokcuiara (CMHTE3UPOBAaHHOTO
AHAJIOTHYHO COOTBETCTBYIOIIEMY CIIOKHOMY H3OIponmioBoMy 3¢upy mo mpumepy 1H, 30
mr, 0,083 mmone) B DCE (1,7 mi), nobasmsmu EtsN (29 mxo, 0,21 mmons), a 3atem CDI (27,1
mr, 0,17 mmonb). PeakllMOHHYIO CMeCh MEpeMelluBajl MpPU KOMHATHOW TeMIIepaType B
teyeHne | 4, mocie dero nmodaensim OenswiamuH (23 Mk, 0,21 mmons). PeakiuoHHyO
CMeCh NepeMelInBaiu NPU KOMHATHON TeMmmepaTtype B TedeHue 30 MUH M 3aT€M HarpeBalu
mpu 80°C B TeueHue 30 MUH, 3aTeM OXJaXKOaIH IO KOMHATHOW Temmeparypel. K

PEaKMOHHON cMecH MOOABISIN BOIY, KOTOPYH Helrpanm3osanu a0 pH 7 ¢ momomeo 1M
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BogH. HCI, 3arem »skctparmpoBamnm EtOAc (3 pasa). OObenuHeHHbIE OpTraHUYECKHE
SKCTPAKTbl TpOMbIBaNN paccoioM, cymmin (NaxSO4) M KOHLEHTPHPOBAIU B BaKyyMe,
nojiydast ykasaHHoe B 3arosioBke coenmHeHue (41 wmr, 100%) B BHOe mnpo3pavHOro
OecuBeTHOrO OocTarka. [IpoAykT MCTIOMB30BaAM HA CIENYIOIIEH CTanuu 0e3 JOMOIHUTEIbHOMI
ounctku. LCMS, [M +H]" =493 4.

ITpumep 112

K pactBopy coenunenus no npumepy 112A (41 wmr, 0,083 mmons) B THF (0,56 mn)
nobasysiiu 1,0M Bogn. LiOH (0,42 mn, 0,42 mMonb). PeakiimoHHYI0 CMeCh nepeMeInnBaiu
IIPU KOMHATHOH TemImepaType B TedeHue 23 4, 3aTeM KOHLEHTPUPOBaIu B BakyyMe. OcTaTok
pactBopsuii B cmecu 1:1 MeCN:H>O (1,5 mu) u noGasmsiu TFA ans noBeneHust 3HaYEHUS
pH no 3. Orot nponykt ounmmanu npenaparusHoit HPLC (xononka: Sunfire Prep C18 OBD,
30 x 100 mM, uwactuubl 5 MkM; noaBmwkHas (asza A: 10:90 MeCN: H,O ¢ 0,1% TFA,
noasuxkHas (aza B: 90:10 MeCN:HO ¢ 0,1% TFA; rpaguent: 10-100% B B Teuenue 10
MHH, 3aTeM yaepkuBaHue B TedeHue 2 MuH npu 100% B; ckopocts moroka: 40 mu/MHH) C
NOJTy4YeHHEM YKa3aHHOTrO B 3arojioBke coemuHenus (10 mr, 20%) B Bume 0Oenoro TBEpHOro
BemectBa. LCMS, [M + H]* = 479.4. 'H AMP (500 MTI'u, DMSO-ds and D>0) & 7.90 (d,
J=8.5Tu, 1H), 7.59 (br d, J/=8.5 ', 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). hLPA; ICso= 63 M.

Mpumep 113. (18,3S)-3-((6-(5-((3-6en3un-1-merunypeuno)merun)-1-merun-1H-1,2,3-
TPHUA30JI-4-1J1)-2-MEeTUII-TTUPUIIH-3 - 1T )OKCH ) IUKJIOTeKCaH- | -kapOOHOBAast KUCIIOTA, COJb

TFA.

/,/O

i/@ 5

N—

113A. Metuz (1S,3S)-3 -((2-MeTI/IJ'I-6-( 1-metun-5-((merunamuno)mernn)-1H-1,2,3-

TPHUA30JI-4-1J1)TUPUAUH-3 -HJT ) OKCH ) ITUKJIOTeKCaH- | -kapOokcuat
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K pacrBopy anbaeruna no npumepy 64A (325 mr, 0,91 mmons) B MeOH (3,6 min) npu
KoMHaTHOM Temmneparype nodasmsiin MeNH2 . HCI (92 mr, 1,36 Mmmonp). Peakiinonnyro cmech
nepeMelBaiId NpU KOMHATHOH Temrepatype B TedeHue 20 MuH, 3aTreM 100aBISsUIH
NaBH3;CN (85 mr, 1,36 mmonb). PeaknMoHHYIO CMeCh NepeMelIuBald IMPU KOMHATHOH
TeMIiepatype B TeueHue 2 4, 3areM pacnpenensiin mexay EtOAc u 1,0M Bomn. K:HPOs.
Boansiit cnoit sxctparuposanu EtOAc (2 pasza). OObenuHEeHHbIE OPTaHUYECKHE HKCTPAKTHI
npoMbIBasid paccosoM, cymmwin (Na;SO4) U KOHLEHTPUPOBAIU B BaKyyMe, MOJy4asi B3KOe
xentoe macyio. Ocratok noasepranu xpomatorpaduu (SiO2; HenpepbiBHbII rpagueHT 0-10%
MeOH/CHCl»), monyuasi ykasaHHoe B 3aroyioBke coenuHeHue (180 mr, 53%) B Buze
npo3pauHoro 6eciseTHoro macna. LCMS, [M+H]" = 374.2. 'H AMP (500 MI'u, CD;0D) §
7.89 (d, /=8.8 I'u, 1H), 7.47 (d, /=8.5 'y, 1H), 4.84 - 479 (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. Metun (18,3S)-3-((6-(5-((3-6en3un-1-merunypenno)merun)- 1 -metun- 1 H-

1,2,3-Tprazon-4-ui)-2-MeTHIMHPUANH-3 -FJT)OKCH )LIUKJIOTeKCaH- | -kapOokcuat

X O—

| A\
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K pactBopy coenunenus no npumepy 113A (20 mr, 0,054 mmons) B DCE (1,1 mum)
nobasmsiin EtsN (52 mkn, 0,38 mmone), a 3arem tpudocren (24 wmr, 0,080 mmodb).
Peakunonnyro cmech mnepememmBanu npu 0°C B Teuenume 30 MuH; 3aTeM AO0aBISIH
O6ensunamuH (35 wmxi, 0,32 MMomb). PeakuMOHHYIO CMeCh OCTaBJISLIM HAarpeBaThCsl JI0
KOMHATHOHW TeMIlepaTypbl (CO BpPeMEHEM IpOUCXONUJIo obpa3oBaHHe O€loro ocagka) U

nepemMelnBaly pU KOMHATHOM Temmneparype B TedeHue | 4. PeakuuMOHHYIO CMeCh
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pactipenensin Mexay EtOAc u 0,5M Boxgs. HCL. Bonnbiii cnoii sxcrparuposaimn EtOAc (2x).
OObennHeHHBIE OpraHndecKue >KCTpakThl mpombiBaiu 1,0M BogH. KoHPOs u paccosnow,
cymmmm (Na;SO4) W KOHUSHTPUPOBAJIM B BaKyyMme, TMOJy4dash YKa3aHHOE B 3arojiOBKe
coequnenune (27 mr, 100%) B Buae mpo3pavyHOro OJIEAHO-KENTOrO Macia. JTOT MPOAYKT
VICTIONB30BAJIM Ha CJIEAYIOIEH cTaguu 0e3 MOmOMHUTENbHON ounctkn. LCMS, [M + H]™ =
507.4.

ITpumep 113

K pactBopy coenunenus no npumepy 113B (27 mr, 0,053 mmons) B THF (0,36 mn)
nobasysiu 1,0M Bogn. LiOH (0,27 mn, 0,27 mMonb). PeakiimoHHYI0 CMech nepeMeInnBaiu
IIpY KOMHATHOW TeMIiepaType B TedeHue 18,5 4, 3areM pachpenensiv MexXay BOAOW M
EtOAc. Bognbrii cnoit sxctparuposanu EtOAc (2 pasza) u 3Tu 00beIMHEHHbIE OpraHHYECKHe
9KCTpakThl oTOpackiBanmu. Bonueii cnoit mopkucisiu IN BomH. HCl no pH 5 u 3arem
skcTparuposanu EtOAc (3 pasa). Otu o0bequHEHHbIE OPraHUYECKHE SKCTPAKThI MPOMBIBAJIH
paccosom, cymmian (NaxSO4) u KoHIEeHTpupoBaiu B BakyyMe. OQUHCTKAa MpenapaTuBHON
HPLC (xononka: Sunfire Prep C18 OBD, 30 x 100 mm, 4acTuipl S MKM; TOABIKHAsE Paza A:
10:90 MeCN:H20 ¢ 0,1% TFA; nmonmewxHast daza B: 90:10 MeCN:H20 ¢ 0,1% TFA;
rpanueHt: 15-100% B B Teuenue 10 muH, 3aTeM yaepxuBaHue B TedeHue 2 MuH npu 100%
B; ckopocte mortoka: 40 wmu/mMuH) obecrieumsia TMOJNy4YeHHE YKAa3aHHOTO B 3aroJIOBKeE
coemuuenus (8 mr, 25%) B Buzne 6enoro Tepaoro semectsa. LCMS, [M + H]™ = 493 3. 'H
SAMP (400 MI'u, DMSO-ds) & 7.86 (d, J/=8.6 ', 1H), 7.52 (d, J/=8.8 I';, 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 'y, 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). OOHapyxeH 31 u3 32 MPOTOHOB, MPOMYIIEH KUCIOTHBIA MPOTOH.
hLPA; ICso= 218 M.

CoenuHeHus: Mo mpUMepaM B TaOJIULE 5 HIDKE CHHTE3UPOBAJIA B COOTBETCTBHH C
METOANKAMH, OITUCAHHBIMU JUJIs TOJIy4eHUsl COeNMHEeHN o npumepam 112 u 113.

Tabmuua 5

AHanutuueckue u Meron

ITp. Ne CTpykTypa 1 Ha3BaHUE
P TPYKTYP OHOJIOTHYECKHE JAHHbIE
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LCMS, [M +H]|" =4713:;
'H SIMP (500 MI'u, DMSO-ds

L, o
0 r
N o) and D,0) §7.96 (d, J=8.8 I'y,
| IH). 7.75 (br d,J=7A T, 1H). | [romep
N A 4.87 (brs, 1H), 4.55 (s, 2H), 2
o) 4.11 (s, 3H), 3.25 - 3.17 (m, 2H),
NS M ,\/A 2.77 (s, 3H), 2.68 - 2.59 (m, 1H),
114 N-N H N 2.54 (s, 3H), 2.09 - 1.99 (m, 1H),
\ ! 1.92 - 1.75 (m, 3H), 1.70 - 1.44
(18.,3S)-3-((6-(5((3-(2-mknonpormn- | (m, 4H), 1.25 (q, J=7.2 T, 2H),
s1in)-3-Metunypenno)metia)-1-metua- | 0.56 - 0.45 (m, 1H), 0.31 - 0.24
1H-1,2,3-tpuazon-4-un)-2- (m, 2H), -0.05 - -0.13 (m, 2H);
ME THJIITHPU THH-3-H1) OKCH ) LIUK TOTCKCaAH- hLPA, ICso= 112 HM.
1-xap6onoBas kucnora, cons TFA
/O on LCMS, [M +H]" = 507.3;
0 “I 'H SIMP (500 MI'u, DMSO-ds) &
N o) 7.85 (d, J=8.5 I'y, 1H), 7.50 (d,
| J=8.5 I'y, 1H), 7.35 - 7.28 (m, Tpisep
N~ 2H), 7.27 - 7.22 (m, 1H), 7.20 - 113
0 7.16 (m, 2H), 4.91 (s, 2H), 4.81 -
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 -
(18,38)-3-((6-(5-((3-6en3un-1,3- 1.74 (m, 3H), 1.68 - 1.45 (m,
JUMETHIYpPeu a0 )mMeTin)-1-metun-1H- 4H). IponymeH KUCAOTHBIN
1,2,3-tpuazon-4-mn)-2-METUI-IUPUIUH- | TTPOTOH;
3-MT)OKCH)IMKJIOTEKCaH-1-kapOoHoBast | 1 p A, ICso= 166 HM.
kucaoTa, cons TFA
Q LCMS, [M +H]"=473.2;
., _OH
0 T 'H SIMP (500 MI';, DMSO-ds)
X o) 7.91 (d, J=8.5 I'y, 1H), 7.60 (br
| d,J=8.5 T, 1H), 481 (brs, 1H), | 1 e0
N A 4.56 (s, 2H), 4.10 (s, 3H), 3.16 - 12
0 3.06 (m, 2H), 2.72 (s, 3H), 2.68 -
N e 258 (m, 1H), 2.50 (s, 3H), 2.10 -
116 N N N/\/k

(18,39)-3-((6-(5~((3-m3omeHTHI-3 -
MeTHA-ypenao)metnn)-1-metun-1H-1,2,3-
TPUA30J-4-11)-2 -ME TUIHPHANH-3 -
WJT)OKCH)LIUKJIOTEKCAH- | -kapOOHOBas
KucaoTa, coas TFA

1.96 (m, 1H), 1.94 - 1.74 (m,
3H), 1.69 - 1.43 (m, 4H), 1.41 -
1.29 (m, 1H), 1.23 - 1.11 (m,
2H), 0.75 (d, J=6.4 T'u, 6H).
OO0HapyxeH034 u3 36 MPOTOHOB;

hLPA1 ICso =92 HM
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LCMS, [M +H]" = 483 4;

o 'H AMP (500 MI'y, DMSO-ds) &
N 7.87 -7.82 (m, J=8.5 T, 1H),
| 7.47 (d, J=8.6 Ty, 1H), 4.75 (br
N~ s, 1H), 4.70 - 4.59 (m, 2H), 4.09
o) (s, 3H), 3.80 - 3.67 (m, 1H), 2.66
NN 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~(6ummkmno [2.2.1] | 1.37 (m, 6H), 1.34 - 1.14 (m, pumep
rentan-2-un)ypeugo)metn)-1-merun- | 3H), 1.14 - 1.02 (m, 1H), 0.68 - 112

1H-1,2.3-tpuazon-4-nn)-2- 0.51 (m, 1H). O6napyxesn 31 u3
METH/ITAPH IMH-3 -HT)OKCH)LIUKJIOTEKCaH- | 34 MPOTOHOE;
1-xap6onoBas kucnora, cons TFA hLPA,1 ICso= 420 uM.
(mnacTepeoMepHast CMECh)
/O LCMS. [M + H|" = 459.4:
o) ’fn/ OH 'H SIMP (500 MI'u, DMSO-d¢) &
o) 7.85(d, J=8.5T'y, 1H), 7.48 (d,
| N J=8.5Tu, 1H), 478 (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 [Mpumep
N7 /[( (m, 1H), 2.66 - 2.57 (m, 1H), 112
118 f\\I—N 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), 137 - 1.11 (m, 2H),
(18.38)-3-((2-metnn-6-(1-metnua-5-((3-(2- | 1.02 - 0.88 (m, 1H), 0.82 - 0.66
metunOytun)ypeuao)metun)-1H-1,2,3- | (m, 6H). O6uapyxen u3 34
TPHA30JI-4-HJT) IUPHAHH-3 - IPOTOHOB;
WJT)OKCH)LIUKJIOTEKCAH- | -kapOOHOBas
KHUCJI0Ta (IUaCTEPEOMEPHAT CMECH) hLPA; ICso= 105 uM.
O/O"I,H/OH LCMS, [M +H]" =521.5;
X O 'H AMP (500 MTI'y, DMSO-ds) &
| 7.86 (d, J=8.5 Ty, 1H), 7.52 (d,
N A J=8.9 T, 1H), 7.28 - 7.13 (m,
o) 5H), 4.79 (brs, 1H), 4.66 -4.51 | pmvep
N NJ( (m, 3H), 4.08 - 3.99 (m, 3H), 112
N-N H N 2.67 -2.57 (m, 1H), 2.47 (s, 3H),
119 \ H

(18,3S)-3-((2-meTun-6-(1-metun-5-((3-(1-
¢denunOyrun)ypengo)mermn)-1H-1,2,3-
TPHA30JI-4-1JT) TUPUANH-3 -
WJT)OKCH)LIUKJIOTEKCAH- | -kapOOoHOBast
KHCI0Ta, 0b TFA
(mmacTepeoMepHast CMECh)

2.07-196 (m, 1H), 1.90-1.72
(m, 3H), 1.68 - 1.42 (m, 6H),
1.23-1.04 (m, 2H), 0.78 (br t,
J=7.3 I'n, 3H). O6napyxeHo 33
13 36 IPOTOHOE;

hLPA1 ICS(): 187 HM
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LCMS, [M +H]" = 507 4;
'H SIMP (500 MI', DMSO-d¢) &

B 7.89 (d, J=8.5 I'y, 1H), 7.56 (br
N A d, J=8.5 I'u, 1H), 7.30 - 7.24 (m,
o) 2H), 7.19 (br d, J=6.7 T'y, 3H), Hpuvep
NN A 481 (brs, 1H), 4.61 (br s, 2H), 112
N-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),
(18,39)-3-((2-meTun-6-( 1-metun-5-((3-(1- | 1.69 - 1.44 (m, 6H), 0.74 (br t,
denmmpormm)ypenno)merun)-1H-1,2,3- | J=7.2 I'y, 3H). O6napy»xero 28
TpHUa30I-4-1i1)IUPUAH-3- 13 34 POTOHOB;
WJT)OKCH) LIUKJIOTEKCaH- | -kapOoHOBas hLPA, ICso= 238 HM.
kucioTa, conb TFA (auacrepeomepHas
CMECH)
O’O “I on LCMS, [M +H]" =5114;
N © 'H SIMP (500 MI'ey, DMSO-ds)
No - 7.93 - 7.84 (m, 1H), 7.57 - 7.49
o : (m, 1H), 7.33 - 7.23 (m, 5H), Mpuiep
N\ A 5.00 - 4.86 (m, 1H), 4.79 (br s, 112
N NNy 1H), 4.68 - 4.37 (m, 4H), 3.89 -
121 N-N_ H § 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-fprop-1-bermn- | | 41 (1 4H). OBHapysero 28
srun)ypeugo)merun)-1-vernn-1H-1.2.3- | 34 MPOTOHA;
TPUA30J-4-11)-2 -MC TUINHPUIHH-3 -
WJT)OKCH)LIUKJIOTEKCAH- | -kapOOHOBas hLPA, ICso= 555 uM.
kuciora, conb TFA (auacrepeomepHas
CMECH)
Q on LCMS, [M +H]" =459 4;
© “ 'H AAMP (500 MI'u, DMSO-ds) §
N o) 7.90 (br d, J=8.9 I'y, 1H), 7.61
| (brd, J=8.5 T'u, 1H), 4.82 (brs,
N# 1H), 4.59 (s, 2H), 4.10 (s, 3H),
o) 2.96 (brt, J=7.2 T, 2H), 2.62 Hpumep
N NJ( /\/k (brt, J=10.4 T'y, 1H), 2.07 - 1.98 112
122 N-N_ H N (m, 1H), 1.92 - 1.73 (m, 3H),

(1S,3S)-3-((6-(5-((3-u30mEHTUII-YPEHI0)
metun)-1-merui-1H-1,2,3-tpuazon-4-un)-
2-METHINUPUINH-3-HT)
OKCH)LIHKJIOTCKCaH- | -kapOoHOBas
KucaoTa, coas TFA

1.71-1.41 (m, 5H), 1.24-1.14
(m, 2H), 0.80 (d, J=6.4 T'1, 6H).
OGHapy:xeHo 28 u3 34
NPOTOHOB;

hLPA1 ICS(): 101 HM
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LCMS, [M +H]" = 493 4;

N © . IH SIMP (500 MI'i, DMSO-ds) &
No F 7.92 (d,J=8.5 ', 1H), 7.65 (br
o d. J=8.9 T, 1H), 4.83 (brs, 1H), | Tpumep
N g 4.59 (s, 2H), 4.09 (s, 3H), 3.11 - 1
L N~y 3.04 (m, 1H), 2.67 - 2.58 (m,
123 N=N_ H § 1H), 2.26 - 2.11 (m, 3H), 2.07 -
s L e
aropmcaobyTIANCTIPOIO)- | OG5t s 0 mporonos:
meTun)- 1 -merun-1H-1,2,3-tpuaszon-4-wmn)- 24 ® ’
2-METHIUPUIUH-3- hLPA,; ICso= 929 uM.
WJT)OKCH) LIUKJIOTEKCaH- | -kapOoHOBas
KucjaoTa, coib TFA
Q on LCMS, [M +H]" = 445 4;
0 I 'H IMP (500 MI'ti, DMSO-ds) &
N o) 7.90 (br d, J=8.5 I'u, 1H), 7.61
| (brd, J=8.9 T, 1H), 4.82 (brs,
N A 1H), 4.59 (s, 2H), 4.10 (s, 3H),
0 295 (brt,J=6.7T'u,2H),2.73 - |
N NJ( 2.58 (m, 1H), 2.07 - 1.97 (m, pl"f‘;ep
124 N-N  H ﬁ/\/\ 1H), 1.92 - 1.73 (m, 3H), 1.69 -
\ 1.42 (m, 4H), 1.34 - 1.24 (m,
(18,3S)-3((6-(5-((3-6yTrypero) 2H), 1.24 - 1.13 (m, 2H), 0.80 (t,
meTtun)-1-metun-1H-1,2,3-tpuazon-4-un)- | J=7.2 I'u, 3H). O6napyxeno 26
2-METHIITUPHIUH-3- 13 32 IpOTOHOB;
WJT)OKCH)LIUKJIOTEKCAH- | -kapOOoHOBas hLPA, ICso= 434 uM.
kucnora, TFA
Q LCMS, [M + H|" = 473 4:
o "I/H/OH 'H SIMP (500 MI't;, DMSO-d¢) &
o 7.91 (d, J=8.5 ', 1H), 7.60 (br
7 d, J=8.5 'y, 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 | Tpumep
N A (m, 1H), 2.56 (br s, 3H), 2.09 - 112
125 Vo Ny 1.97 (m, 1H), 1.93 - 1.74 (m,
/ 3H), 1.68 - 1.45 (m, 5H), 0.96

(18,3S)-3-((2-meTun-6-(1-meturn-5-((3-
MeTHIT-3 ~(3-MeTUAOY TaH-2 - W) yPEUa0)
metmn)-1H-1,2,3-rpuazon-4-un)nupugus-
3-HIT)OKCH) LIUKITOTEKCAH- | -kapOOHOBas
kuciora, conb TFA (quactepeomep 1)

(d, J=6.7 T'u, 3H), 0.81 (d, J=6.4
I'y, 3H), 0.57 (brd, J=6.4 'y,
3H). O6Hapy»xen 31 u3 36
IPOTOHOB;

hLPA,; ICso= 1,206 HM.




168

®)

,O OH
i
(@)

LCMS, [M +H]" = 459.3;

'H AIMP (500 MI', DMSO-ds) &
7.88 (d, J=8.5 Ty, 1H), 7.54 (d,

AN
NI P J=8.9 T, 1H), 4.80 (br s, 1H),
4.68 - 4.59 (m, 2H), 4.11 (s, 3H),
0] 2.97-2.88 (m. 1H), 2.67-2.59 | 11pmvep
NS A (m, 1H), 2.50 (br s, 3H), 2.09 - 12
126 N-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-wieTmn-6-( 1 -vetmn-5-((3-(3- | (&-/=6.7 ', 3H), 0.76 (d, /=6.7
METHIOYTaH-2-11)yperno)metun)-1H- I'n, 6H). Obmapyxen 31 n3 34
1,2,3-Tpuazon-4-mw1)mupuus-3-mi)okcu) | TPOTOHOB,
LIUKJIOTeKCaH- | -kapOOHOBAs KUCITOTA, hLPA,ICso=611 aM.
comb TFA  (amactepeomep 2)
OO.,,, OH LCMS, [M +H]" = 445 3;
g/ H SIMP (500 MI', DMSO-ds) &
7 7.87 (d, J=8.5 I'y, 1H), 7.53 (d,
N~ J=8.9 'y, 1H), 4.80 (br s, 1H),
o 4.62 (s, 2H), 4.11 (s, 3H), 2.81 - | Ipumep
NN /[( 2.75 (m, 2H), 2.66 - 2.58 (m, 112
127 NN N N 1H), 2.50 (br s, 3H), 2.06 - 1.99
H/Y (m, 1H), 1.93 - 1.72 (m, 3H),
1.69 - 1.43 (m, 5H), 0.76 (d,
(18,38)-3-((6-(5-((3-u306yTrnypenno) | J=6.7 'y, 6H). OGuapyxeHO 29
metun)-1-metnn-1H-1,2,3-tpuason-4-un)- | u3 32 nporonos;
2-METHITHPHUIHH-3 -
U1)OKCH)LMKJIOTEKCaH- 1 -kapOoHOBas hLPA; 1Cs0= 2,270 uM.
kucaoTa, cons TFA
LCMS, [M +H]" = 459.3;
/O,, OH 'H MP (500 MI'u, DMSO-ds) &
O M 7.87 (d,J=8.5 'y, 1H), 7.52 (d,
N o) J=8.5Tw, 1H), 6.71 (brt, J=5.8
N| P T'u, 1H), 4.79 (brs, 1H), 4.58 (br
d, J=5.8 'y, 2H), 4.10 (s, 3H),
o 2.93 (brd, J=7.3 T, 2H), 2.73 prf‘;ep
XN \ /l( (s, 3H), 2.67 - 2.58 (m, 1H), 2.48
128 N—N (s, 3H), 2.06 - 1.97 (m, 1H), 1.92

N
H o /w/
(18,3S)-3-((6-(5~((3-u300yTHA-3-
MeTunypenao)metw)-1-metun-1H-1,2,3-
TPUA30JI-4-1i1)-2 -METUIHPHANH-3 -
WJT)OKCH)LIUKJIOTEKCAH- | -kapOOHOBas
KHCJIOTa

- 1.69 (m, 4H), 1.67 - 1.44 (m,
4H), 0.68 (d, J=6.4 T1, 6H).
Oo6HnapyxeHo 33 u3 34
TIPOTOHOB;

hLPA1 ICso =273 HM
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LCMS, [M +H]" = 493 4;
'H SAMP (500 MI', DMSO-ds) &

(m, 1H), 2.47 (s, 3H), 2.41 (s,

B 7.87 (d, J=8.6 'y, 1H), 7.51 (d,
N A J=8.7 T, 1H), 7.31 - 7.16 (m,
o) 5H), 4.81 - 4.70 (m, 2H), 4.70 -
NN A 4.59 (m, 2H), 4.08 (s, 3H). 2.70 - | Tipmvep
129 N-N, H N 2.61 (m, 1H), 2.49 (s, 3H), 2.08 - 112
\ H 1.98 (m, 1H), 1.94 - 1.77 (m,
3H), 1.73 - 1.48 (m, 4H), 1.29
(18,39)-3-((2-meun-6-( 1-metun-5-((3-(1- | (d,J=7.0 T'u, 3H). O6HapyxeHo
denmmTI)ypenno)metn)-1H-1,2.3- 29 u3 32 npoTOHOB;
TPHAsON-4-HT) IMPUAUH-3- hLPA, ICso= 142 =M.
WJT)OKCH) LIUKJIOTEKCaH- | -kapOoHOBas
kucaora, TFA (anactepeomepHast CMeCh)
Q on LCMS, [M + H]" = 493 .2;
0 “I 'H SIMP (500 MI'i, DMSO-d) &
N o] 7.89 (d, J=8.5 I'y, 1H), 7.58 (br
| d, J=8.9 I', 1H), 7.31 - 7.24 (m,
N A 2H), 7.24 - 7.14 (m, 3H), 4.81
o (brs, 1H), 4.74 - 4.65 (m, 1H),
NS NJ( 4.64 - 4.54 (m, 2H), 4.07 (3, 3H), | TTpuvep
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 I'u, 3H).
((R)-1-bermmran)ypengo)verun)-1H- | O6Hapyxeno 29 u3 32
1,2,3-tpuazon-4-un)nupuanH-3- IIPOTOHOB;
WJT)OKCH)LIUKIIOTEKCAH- | -kapOOHOBas hLPA, ICso= 275 HM.
kucinora, TFA
O LCMS, [M +H]" =507.3;
o -',,H/OH 'H SIMP (500 MI'y, DMSO-ds) &
5 7.87 (d, J=8.9 'y, 1H), 7.49 (d,
S J=8.9 T, 1H), 7.28 - 7.24 (m,
No 2H), 7.21 - 7.18 (m, 1H), 7.12
o (brd,J=7.6 Ty, 2H), 6.89 (brt, | Tpuwiep
NN g f J=5.6 T, 1H), 5.43 - 537 (m, 112
W N = 1H), 4.77 (br s, 1H), 4.73 - 4.60
. NN H ) /\© (m, 2H). 4.11 (s, 3H), 2.68 - 2.57

(1S,35)-3-((2-metua-6-(1-metun-5-((3-
metui-3-((R)-1-
¢denmwmTHI)ypenno)metn)-1H-1,2,3-
TPHA30JI-4-1JT) TUPUAHH-3 -
WJT)OKCH) LIUKJIOTEKCAH- | -kapOoHOBas
kuciora, TFA

3H),2.05-1.94 (m, 1H), 1.91 -
1.69 (m, 3H), 1.69 - 1.42 (m,
4H), 1.36 (d, /=7.0 ', 3H).
OGHapyxeHo 33 u3 34
NPOTOHOB;

hLPA1 ICso =217 HM
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LCMS, [M +H]" = 507 4;

'H SIMP (500 MT'y, CDCl3) &
8.16 (d, J=9.1 T'w, 1H), 7.80

N (brd, /=88 T, 1H), 7.36 -
| 7.30 (m, 2H), 7.28 - 7.22 (m,
=
o 3H), 5.69 - 5.54 (m, 1H), 4.85
-4.75 (m, 1H), 4.68 (s, 2H)
N 5 > > > H HUME
N HJ(N 427 (s, 3H), 2.92 - 2.81 (m, S
132 NN / 1H), 2.70 (s, 3H), 2.68 (s,
3H), 2.22 -2.10 (m, 1H), 2.00
(18,38)-3((2-ern-6-(1-merun-5((3- | - 177 (m, 6H), 1.72 - 1.61 (m,
metui-3-((S)-1-penumTrn) 1H), 1.51 (d, /=7.2T'n, 3H).
ypeumo)metin)-1H-1,2,3-rpuaszon-4- O6Hapy:xeHo 32 u3 34
WJ1)[TAPY IAH-3-H1)OKCH) LIUKJIOTeKCcaH-1- | TIPOTOHOB,
kapOoHOBas KucaoTa, coab TFA hLPA, ICso= 276 HM.
Q o LCMS. [M + H]" = 459.0:
0 K 'H SIMP (500 MTI'ti, DMSO-ds) &
N 0] 7.87 (brd, J=8.5 'y, 1H), 7.51
| (br d, J=8.7 T, 1H), 6.60 (br s,
N # 1H), 4.77 (br s, 1H), 4.67 - 4.55
0 (m, 2H), 4.18 - 4.03 (m, 3H), Tpuvep
NI N/l k 2.76 -2.67 (m, 3H), 2.67 - 2.58 112
133 N-N H ;ﬂ (m, 1H), 2.48 (s, 3H), 2.05 - 1.95
\ (m, 1H), 1.89 - 1.75 (m, 3H),
(1S,38)-3-((6-(5-((3-(tper-Gytim)-3- | 1.71 - 1.48 (m, 4H), 1.28 (s, 6H),
MeTunypenno)meTun)-1-metun-1H-1,2,3- | Obnapyxeno 30 u3 34
TPHA30/I-4-11)-2 -METHIIIUPHIUH-3 - MPOTOHOB;
I/IJ‘I)OKCI/I)L{I/IKJ‘IOI‘GKcaH-l-Kap60HOBa$I hLPA] ICSO — 17089 HM
KHCIIO0Ta
5 Q OH LCMS, [M + H| = 445 4
g/ 'H SIMP (500 MI'ti, DMSO-ds) &
X 788 (d, J=8.5 ', 1H), 7.54 (d,
N J=8.5 Ty, 1H), 4.79 (br s, 1H),
o 456 (s, 2H), 424 - 4.18 (m, 1H). | e
S WP e e e
134 N—N H ;\l . (Sa H)) - (S> ): . =

(1S,3S)-3-((6-(5-((3-u3ompomnui-3-
meTunypenao)metw)-1-metun-1H-1,2,3-
TPUA30JI-4-11)-2 -ME TUIHPHUANH-3 -
WJT)OKCH)LIUKJIOTEKCAH- | -kapOoHOBas
Kuca0Ta, coas TFA

1.99 (m, 1H), 1.92 - 1.73 (m,
3H), 1.67 - 1.42 (m, 4H), 0.94
(d, J/=6.7 I'u, 6H). OGHapyxecHO
30 u3 32 mpoTOHOB;

hLPA1 ICso = 5 19 HM

2-MeTHIITUPUANH-3 -UT)OKCH ) LIUKJIOTeKCaH- 1 -kapOoHoBast kuciota, 1 TFA.

ITpumep 135. (18,3S)-3-((6-(5-(3-6enzunypenno)-1-merun-1H-1,2,3-rpuazon-4-nmn)-
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135A. Metun (18,3S)-3-((6-(5-(3-0ensunypenno)-1-merun-1H-1,2,3-tpuazon-4-mn)-

2-MeTHIITUPUINH-3 -UIT)OKCH ) LIUKJIOreKcaH- 1 -kapOokcunar, 1TFA

.Z
z
ZT
Q(
zZT
é |

N_

B cocyn nnst MUKpOBOJTHOBOM 00pabOTKH, comepskaliuii CyCIIeH3UI0 COSAMHEHUS 10
npumepy 64B (30 mr, 0,080 mmosnb) B Tonmyosne (0,80 mu), nobasmsiu EtsN (67 mkn, 0,48
mmosib) u (PhO),PON; (43 wmkn, 0,20 mmonb). PeakiMOHHYHO CMeCh HarpeBajd B
MHUKpPOBOJHOBOM peakrope mpu 100°C B TeueHue 1 4, 3aTeM OXJakgalu O KOMHATHOM
temnepatypsl. Jlobasmsnn Oensmnamud (22 Mk, 0,20 MMOJb) M PEAKLIUOHHYK) CMEChH
HarpeBaju B MUKPOBOJIHOBOM peaktope npu 100°C B Teuenune 10 MuH, 3aTeM OXJIaKAald 110
KOMHaTHOMN Temmneparypsl. Peakiinionnyro cmech pacnpenensiiu mexxay EtOAc u 1,0M BogH.
K>HPO4. Bognwriii cnoit skctparuposain EtOAc (2 pasa). OObenrHEHHbIE OpraHHYECKHe
skcrpaktbl ey (NaxSOs) U KOHLEHTpUpOBaIU B Bakyyme. IIpo3pauHbiii, OeCIBETHBIH
ocratok ounmanu npenaparusHoii HPLC (xononka: Sunfire Prep C18 OBD, 30 x 100 mm,
qactuubl 5 MM, noasmwkHas ¢asa A: 10:90 MeOH:H>O ¢ 0,1% TFA; nonewkHas ¢asa B:
90:10 MeOH:H,O ¢ 0,1% TFA; rpaguent: 25-100% B B Teuenme 10 MuH, 3arem
ynepxxuBaHue B TeueHne 2 muH npu 100% B; ckopocte moroka: 40 Mu/MUH), Todydast
yKa3aHHOE B 3aroJioBke coenuHenue (22 mr, 46%) B BUAE MPO3PAYHOro OECIBETHOrO Macia.
LCMS, [M + H]" =4793.

ITpumep 135

K pactBopy coenunenust nmo npumepy 135A (22 wr, 0,037 mmons) B8 THF (0,24 mn)
nobasmsuin 1,0M Bonubrii pacteop LiOH (0,22 min, 0,22 mmonb). PeakuMOHHYK CMeCh
nepemMelnBaiy Npyu KOMHATHOM Temneparype B TedeHue 20 4, 3aTeM KOHLIEHTPUPOBAIH B

Bakyyme. Ocrtarok pactBopsuii B cmecu 1:1 MeCN:HO (1,5 mn); noGasmsuiu TFA mst
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nosenenusi 3HaueHus: pH no 3. Oror nponykr ounmanu npenapatusHod HPLC (kononka:
Sunfire Prep C18 OBD, 30 x 100 mwm, wactuubl 5 MkM, moaBmkHas ¢aza A: 10:90
MeCN:H>O ¢ 0,1% TFA; nogsuxaas dasza B: 90:10 MeCN:H,O ¢ 0,1% TFA; rpanuent: 10-
100% B B Teuenune 10 mun, 3ateMm yaepxuBaHue B TeueHue 2 MuH npu 100% B; ckopocTb
notoka: 40 MJI/MHH) ¢ TIOJlyY€HUEM YKa3aHHOTrO B 3arojioBke coenuHeHus (13 mr, 61%) B
Busie Genoro Teepaoro semectsa. LCMS, [M + H]" = 465.3. 'H SIMP (500 MI'u, CDCls) §
11.59 - 11.45 (m, 1H), 9.76 - 9.66 (m, 1H), 8.16 (d, /=8.8 I';, 1H), 7.92 (d, J=9.1 I'y, 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=5.0T1, 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). OOnapyxeHo 27 u3 28 HpPOTOHOB,
npomnyineH KucaoTHbid npoToH. hLPA; ICso =329 HM.
Ipumep 136. (18,3S)-3-((2-meTun-6-(1-metun-5-(3-((R)-1-perunstun)ypenno)-1H-

1,2,3-Tpna3oi-4-mn)IMpUarH-3 -1 )OKCH ) LIUKJIOTeKcaH- | -kapOonoBas kucnora, 1 TFA

Coenunenne no npumepy 136 CHHTE3UPOBAIM B COOTBETCTBUU C METOJIMKAMHU,
ONHUCAHHBIMHU JIJIsl OIyUeHUs coeMHenus no mpumepy 135. LCMS, [M + H]™ = 479.1; 'H
SAMP (500 MI', DMSO-de) & 8.48 (s, 1H), 7.80 (br d, J/=7.9 I'y, 1H), 7.73 (br d, J=8.5 I'y,
1H), 7.51 (br d, J/=8.5 ', 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), 139 (br d, J=7.0 I'u, 3H); npoToH kapOOHOBOI KHCJIOTHI HE HAOIIONAICS.
hLPA; ICso= 103 EM.

Ipumep 137. (18,3S)-3-((6-(5-(((N-(uknoneHTHIAMETHIT)-N-
MeTHICYIb(haMort)aMuHo )MeTwn)- | -metmn-1H-1,2, 3 -tpuazon-4-un)-2-MeTUInmUpUInH-3 -

WUT)OKCH )LIUKJIOT€KCaH- | -kapOOHOBast KMCIIOTa



137A. (HuknoneHTHIMETHI )(METHIT)CY Ib(aMOUIIX IOPUL

O O]

N7

CI/S\N
e

K pacteopy 1,0M cynb¢pypunxnopuna 8 CH2Clz (514 mxu, 0,51 mmons) B CH2Cl» (1
mi1) nobaBisiiin cMech 1-nmknoneHTiI-N-merunmeranamuna, coau HCl (77 mr, 0,51 mmonb)
u TEA (179 wmkn, 1,29 mmons) B CHCly (1 wmi). PeakumoHHYIO CMeCh OCTaBJISLTH
HarpeBaThCsi 10 KOMHATHOM TeMIlepaTyphbl U NEPEMEIINBAIOT IIPU KOMHATHOH TeMIiepatype B
TeYeHHe 2 4, MOoJydas HEOUYHUINEHHOE YKa3aHHOE B 3aroJIOBKE COEIUHEHHE, KOTOpoe
UCTIONIB30BAJIM B CIIEAYIOIIEH peakiuy 0e3 TOMOIHUTEIbHONH OYUCTKH.

137B. Tper-Oytun (18,3 S)-3-((6-(5-(ruppoxcumerwin)-1-mermn-1H-1,2,3-tpuazon-4-

WT)-2-MeTHII-NTUPUANH-3-1JT)OKCH ) [IUKJIOTeKCaH- | -kapOokcuar

O/O"un/o\g

= l 0
N
N7
N—N OH
\
Cwmech (18,35)-3-((6-(5-(runpokcumermn)- 1 -metun-1H-1,2,3-tpuazon-4-wmn)-2-

METHJI-TUPUIUH-3-1JT)OKCH ) IUKJIOTeKCaH- | -kapOoHOBO#  kucaoTel (B pesynbrare LiOH-
omnocpenoBanHoro ruaponusza 1E; 500 wmr, 1,44 wmmomb) u Tper-Oytun (Z)-N,N'-
numsonponmikapoamumunata (867 mr, 4,33 mmounb) B Tper-Oytrniosom crimpte (1 mu)/THF
(1 mu) mepemerIMBaIy MPU KOMHATHOH TeMIiepatype B TeueHue 18 4. PeakunoHHy0 cMech
¢unbTpoBany; (GUIBTPAT KOHLEHTPUPOBAIM B BakyyMe. HeOuMINEHHBIH MacCIsHUCTBIN
nponykT ouninain npernaparusaoii HPLC (Sunfire C18, perenepupoBanHas koioHka 30 x
100 mMm; merekuwmst ipu 220 HM; CKOPOCTh MOTOKA = 40 MJI/MUH;, HEMPEPBIBHBINA IPATUEHT OT

20% B 1o 100% B B Teuenue 10 mun + yaepsxkusanue B TeueHue 2 muH ripu 100% B, rne A =
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90:10 HO:MeCN u B = 90:10 MeCN:H,0) ¢ mnony4eHHeM yKa3aHHOTO B 3arojiOBKe
coenunenus (300 mr, 0,745 mmons, Bbixon 51,6%) B Bune npospaunoro macia. [M + H]™ =
403.2

137C. tper-Oytun (18,3 S)-3-((6-(5-(amuromernn)-1-metnn-1H-1,2,3-rpuazon-4-umn)-

2-MeTHII-IIUPUINH-3-1JT)OKCH )IUKJIOTeKCaH- | -kapOokcunaT

NTR
A\

NH
N—N 2
\

Cwmecw 137B (300 mr, 0,75 mmons), DBU (0,23 mu, 1,49 mmons) u (PhO),PON; (0,24
mi, 1,12 mmone) B THF (5 mi) nmepememmBanyu npu KOMHATHOH TeMIIEpaType B TEUECHUE
Houn. JloGammsmu PhsP (391 wmr, 1,49 mmonb) u HO (1 M), U peakUHOHHYIO CMeCh
nepeMeluBaiIn NP KOMHATHON TeMIepaTrype B TeUeHHe 2 4, 3aTeM PaCIpenessan MEXIY
EtOAc u Bomoii. Opranumdeckuil ciod mnpombsBamu paccosnoM, cymmian (NaxSOs) u
KOHLIEHTPUPOBAIM B Bakyyme. HeoumineHHoe macio monsepranu xpomarorpaduu (24 r
SiO»; HenpepbiBHbIH rpagueHt 0-10% EtOAc/rekcan B Teuenue 10 MuH), mony4asi yKa3aHHOE
B 3arojioBke coequHenue (280 mr, 0,697 MmoJib, Beixon 94%) B BUIE MpO3pavHOro Macia. [M
+H]" =402.2

IIpumep 137

Coenunenne mo mpumepy 137A (21 wmr, 0,10 mmonb) no0aBisIM K PacTBOPY
coequnenus o npumepy 137C (20 mr, 0,050 mmonb) u iPraNEt (0,026 mi, 0,149 mmonb) B
DCM (1 ma) mpu 0°C B TeueHume S5 MuH. PeakUMOHHYIO CMeCh MEPEMEINNUBAIH IPH
KOMHATHOW Temneparype B TeueHne 20 4, mocnme dyero nodasmumu TFA (0,5 mo).
PeakunoHHYIO cMeCh MEpeMElIUBAIN NPU KOMHATHOW TeMIlepaType B TE4YeHHE 2 4YacoB,
3aTeM KOHLEHTPHUPOBAIH B BakyyMme. HeodMIeHHBIH MPOAYKT OUWINAIM MPEenapaTHBHOM
HPLC (perenepupoBannast kononka Sunfire C18 30 x 100 mwm; nerekuus mpu 220 HM;
ckopocTh noroka = 40 mu/mMuH; HenpepbIBHBIN rpagueHTt oT 30% B no 100% B B reuenne 10
, tme A = 90:10:0,1
H>0:MeCN:TFA u B = 90:10:0,1 MeCN:H>O:TFA) ¢ nony4yeHneM yKa3aHHOTO B 3aroJjIOBKe

MUH + Bpems yIepkuBaHus B TedeHue 2 MuH npu 100% B

coemunenus (conb TFA; 4 mr, 6,0 Mkmonb, Bbixon 12%) B BuAe kenToBaToro mMacma. 'H
AMP (400 MI'y, CDCI5) 6 8.00 (d, /=8.8 I', 1H), 7.53 (d, /=8.8 I', 1H), 4.77 (br d, J=1.3
I'y, 1H), 4.42 (s, 2H), 4.15 (s, 3H), 3.01 (d, J=7.7 'y, 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,
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ICs0 = 167 ’M

CoennHEHUs MO CIEAYIOINUM MTpUMepaM B TabJnLe 6 CHHTE3UPOBAIUA B COOTBETCTBUU

C METOIUKAMH, ONIMCAHHBIMHU JJIs1 TOJIy4EeHUs] COEIUHEHHsI 1O rpumepy 136.

Tabmuna 6
Mo Ne c AnamaTHyecKue U OHOIOrHUECKUE
p. Ne TPYKTypa U Ha3BaHHE TQHHbIC
LCMS, [M+H]+=4952;
., OH IH SIMP (500 MI'u, CDCls) & 8.03
o i (d. J=8.8 Ty, 1H). 7.80 (br d, J=8.8
Z O I'm, 1H), 4.85 (brs, 1H), 4.48 (s,
l 2H), 4.18 (s, 3H), 3.15 - 3.08 (m,
XN 2H), 2.91 (brd, J=3.9 T'u, 1H), 2.78
138 o o (s, 3H), 2.73 (s, 3H), 2.20 - 1.64 (m,
N % 9H), 1.58 - 1.49 (m, 2H), 1.32 (dq,
N—N ﬁ N J=14.9,7.4 T, 2H), 0.93 (t, J=7.3
/ Iy, 3H);

(18,3S)-3-((6-(5-(((N-OyTma-N-
METHIICYTb(aMOMIT)aMHHO )METHIT)- | -MeThII-
1H-1,2,3-Tpua3o1-4-m)-2-MC THITHPH IHAH-3 -

WT)OKCH)LIMKJIOTCKCaH- | -kapOoHOBas KUCIO0Ta

hLPA, ICso = 449 M.

139

Q'/,, OH
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(18,3S)-3-((6-(5-((N-6eH3un-N-
METHICYJIb(HAMOMIT)aMHHO )METH)- | -METHII-
1H-1,2,3-tpuazon-4-uit)-2-Me THITHPHUANH-3 -

WJT)OKCH )LIUKJIOTEKCaH- | -kapOOHOBasI KUCIOTA

LCMS, [M+H]+ = 529.2:

'H SIMP (400 MI', CDCI3) & 7.99
(d, J=8.8 Ty, 1H), 7.58 (br d, J=8.6
'y, 1H), 7.39 - 7.26 (m, 5H), 4.77
(br d, J=2.4 T, 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), 1.99 - 1.59 (m,
6H);

hLPA; ICso =313 M.

CoenvHeHHsT TIO CIIEAYIOIIUM TpuMepaM B Tabnmuie 7 HUWKE CHHTE3HPOBAIH B

COOTBETCTBUH C METOAUKAMU, OTIMCAHHBIMHA IJIs MOJIYUYCHUSA COCAUHCHMS IO IMMPUMEPY 64.

Tabmuua 7

ITp. Ne

CTtpykTypa u Ha3BaHUE

AHanuTnyeckue U OUOJIOrMUECKUE
JIAHHBIE
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/O"/,/O
.
OH

Q LCMS, [M + H]* = 446.2;
X IH SMP (500 MTt;, DMSO-ds) 5
| 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, SH),
N, )]/0 2.43-230 (m, 3H), 2.11 - 1.95 (m,
N=N_ o 7/\/ 1H), 1.91 - 1.70 (m, 3H), 1.67 -
(18,3S)-3-((2-metnn-6-(1 -metun-5-(((nenran- 0.73 (m, 12H);
2-unokcu)kapooumn)amuto)-1H-1,2 3- hLPA; ICs0=29 uM.
TPHA30J1-4-1JT) TUPUANH-3 -1IT)
OKCH)LIUKJIOTEKCaH- | -kapOOHOBAsI KUCI0TA
O’O"'/Iéo
OH LCMS, [M + H]* = 458 2;
| = 'H SIMP (500 MI', DMSO-ds) &
_N 780 -7.61 (m, 1H), 7.53 - 7.35 (m,
y 1H), 4.84 - 4.66 (m, 1H), 4.61 -
141 NN 4.44 (m, 1H), 3.96 - 3.76 (m, 3H),
Y T \O 3.70 - 3.45 (m, 1H), 2.67 - 2.51 (m,
\ O SH), 2.44 -2.29 (m, 3H), 2.05 -
1.02 (m, 15H);
(18,38)-3-((6-(5~(((muxn0reKCUIOKCH) hLPA, ICso=78 uM.
kapOonmt)amuHo)- 1 -metrn-1H-1,2,3-rpuazon-
4-11)-2 -ME THIIITHP U T H-3 - 1)
OKCH)IIUKJIOTCKCAH- | -kapOOHOBasT KUCJI0TA
Q"'//O
O r LCMS, [M + H|" = 446 2;
OH IH SIMP (500 MI'tr, DMSO-de) &
| N 780 -7.63 (m, 1H), 7.54 - 7.42 (m,
2 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,

(1S,35)-3-((2-metnn-6-(1-metun-5-(((neuran-
3-umokcu)kapOonmwin)amuno)-1H-1,2 3-
TPHA30JI-4-HT) TUPUAUH-3 -HT)OKCH)
LUKJIOTeKCaH- 1 -kapOoHOBast KUCIOTA

5H), 2.44 - 2.31 (m, 3H), 2.07 -
1.72 (m, 4H), 1.69 - 1.27 (m, 6H),
1.14 - 0.51 (m, 5H);

hLPA1 ICS(): 30 uM.
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/O"'/ O
o v LCMS, [M + H]* = 436.1;
N OH 'H SIMP (500 MI'tr, DMSO-ds) &
| _N 7.81-7.66 (m, 1H), 7.53 - 7.34 (m,
1H), 4.91 - 4.70 (m, 2H), 4.34 -
143 NN F 4.04 (m, 2H), 3.93 - 3.83 (m, 3H),
N, W/O\/K 2.63 -2.53 (m, 3H), 2.44 - 2.36 (m,
N=N_ o 3H), 1.99 - 1.73 (m, 4H), 1.71 -
(15.38) 3(6-(5((2-roprporoxcn) 1.43 (m, 4H), 1.37 - 1.12 (m, 3H);
kapOonmwt)amMuHo)- 1 -metun-1H-1,2,3-rpuason- hLPA; ICso=478 uM.
4-u)-2-MEe THITUPUUH-3 - 1)
OKCH)LIUKJIOTEKCaH- | -kapOOHOBAsI KUCI0TA
O"’I/O
O r LCMS, [M + HJ* = 436.2;
XN OH 'H SIMP (500 M, DMSO-ds) 5
| _N 7.81-7.65 (m, 1H), 7.48 - 7.34 (m,
1H), 4.85 - 4.66 (m, 1H), 4.25 -
144 N H o 4.06 (m, 1H), 3.99 - 3.80 (m, 3H),
“ 3.63-3.36 (m, 3H), 2.68 - 2.53 (m,
N=N Z]/ NF 4H), 2.43 - 2.33 (m, 3H), 2.06 -
(18.38)-3((6-(5(((3-drroprporioxc) .39 (m, OH);
kapOonwt)amuno)- 1 -metun-1H-1,2,3-tpuazosn- hLPA; ICso=254 uM.
4-1y1)-2-ME THITTPY JHH-3 - K1)
OKCH)IIUKJIOTCKCaH- | -kapOOHOBasT KUCJI0TA
OQ'I,IIéO
N OH LCMS, [M + H|" = 472.2;
| \ IH SIMP (500 MI', DMSO-dg) &
Z 7.84 -7.66 (m, 1H), 7.52 - 7.37 (m,
145 K 1H), 4.86 - 4.71 (m, 1H), 4.42 -
N; 7]/0 F 4.06 (m, 2H), 3.93 - 3.79 (m, 3H),
NN 4 \/V/F 279 -2.54 (m, 2H), 2.47 - 2.26 (m,
F 4H), 2.12 - 1.40 (m, 9H):
(18,38)-3-((2-meTn-6-(1-metun-3-(((3,3,3- | hLPA; ICso =43 M.
TpudTOPIPONOKCH)KaPOOHHIIT)aMHHO)- 1 H-
1,2,3-tpua3on-4-un)nupuaua-3-
WT)OKCH)LIMKIIOT€KCaH- 1 -kapOoHOBas KHCIO0Ta

COGI[I/IHGHI/UI no ciacayromum npuMepamMm CHHTE3HUPOBAIM B COOTBETCTBUU

MCTOJHUKaMU, OITMCaAHHBIMU BBILIC.

Tabmuua 8

ITp. Ne

CrpyxTypa u Ha3BaHHE

OMOJIOTHYECKHUE TAHHBIE

AHanuTUueCcKue U Meton
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LC-MS, [M+H]" = 443 2;

'H SMP (500 MI', DMSO-ds) | TTpumep
O 8.37 (s, 1H), 7.75 (d, J=8.5 I'yy, 135
o) "un/OH 1H), 7.53 (d, J=8.8 T'u, 1H), 7.20
/ 0 (brd, J=8.0 ', 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 NTH (m. 3H), 1.70 - 144 (m, 4H).
N—N 7/4 1.16 (d, J=6.9 T'wi, 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 -
LMK TONPOIAITH)ypenz0)-1-metun- | 0.11 (m, 1H). OGuapyxero 26
1H-1,2.3-tpnason-4-un)-2- u3 30 MPOTOHOB; MUK,
MCTHIITMPHNH-3- COOTBETCTBYIOIMHA METHILY,
HIT)OKCH)LIMKIIOTCKCAH-1 -kapOOHOBas | mepexphiBacTCS C MHKOM,
xucnora, cons TFA cootBercTByroUM DMSO-ds;
hLPA; ICso= 306 M.
LC-MS, [M+H]" = 445 .2;
O,, o 'H SIMP (500 MI't, CD:CN) & Tpumep
o) i 8.01 (d, J=8.8 I'ry, 1H), 7.73 (br 135
yZ o) d, J=8.8 ', 1H), 4.92 - 4.84 (m,
M | 1H), 3.99 (s, 3H), 3.92 - 3.82 (m,
1H), 2.84 - 2.76 (m, 1H), 2.60 (s,
T 3H), 2.16 - 2.07 (m, 1H), 1.95 -
147 N, N7]/N 1.86 (m, 3H), 1.82 - 1.35 (m,
N A 7/\/ 8H), 1.20 (d, J=6.6 ', 3H), 0.95
(t, J=7.3 I'u, 3H). OGHapyxcHO
29 u3 32 npoTOHOB;
(1S,3 S)-3-((2-MGTI/IJ'I-6-(1-MGTHJ’I-5-(3- hLPA] ICS(): 517 HM.
(nmenran-2-un)ypenno)-1H-1,2,3-
TPHA30JI-4-HJT) TUPHAUH-3 -
WJT)OKCH ) LIUKJIOTEKCaH- | -kapOoHOBast
kuciora, conb TFA (cmech
JTHACTEPCOMEPOB)
Q LCMS, [M+H]" = 485.2;
o ]/OH IH SIMP (500 MI'u, DMSO-ds) &
(|) 7.88 (d. J=8.6 T'w, 1H). 7.55 -
N 7.47 (m, 1H), 6.56 - 6.35 (m,
N 1H), 4.78 (br s, 1H), 4.69 (br d,
o J=5.4 Ty, 2H), 4.10 (s, 3H), 2.94
(brs, 1H), 2.87 (q, J=7.5 I'yy, TTpumep
148 NN A 2H). 2.73 (s, 3H). 2.65 (brt, 108

N-N H N /h
\ /
(1S,35)-3-((6-(5-((3-(umxm00y THA
METHIT)-3-METHIAYPESHIO0 )METHIT)-1 -
metun-1H-1,2 3-rpuazon-4-um)-2-
STHUIMUAPUIAH-3-HT)OKCH)
HUKIOTeKCcaH-1 -kapOoHOBast KUCTIOTA

J=10.4 T'w, 1H), 2.47 - 2.27 (m,
2H), 2.04 (brd, J=14.1 T'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);

hLPAl ICso =62 M.
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LC-MS, [M+H]* = 507 .4;
'H SIMP (500 MI', DMSO-ds) &
8.01 -7.78 (m, J=8.5 I'u, 1H),

X O 7.55 -7.37 (m, J=8.6 T, 1H),
N' _ 7.28 -7.22 (m, 2H), 7.22 - 7.15
o (m, 1H), 7.09 (brd, J=7.3 I'y,
2H), 6.62 (br's, 1H), 4.75 (br d,
149 N NJ(N J=5.5 T, 3H), 4.40 (s, 2H), 4.10 Hﬂ%“gep
N=N Hoy (s, 3H), 2.83 - 2.68 (m, SH), 2.63
(brs, 1H), 2.14 - 1.96 (m, 1H),
(18.38)-3-(6-(5-((3-Gemsmn3- 1.92 (s, 2H), 1.84 (br d, J=13.8
MeTHIypeuao)Metwn)- 1 -metun-1H- I'm, 3H), 1.65 (br s, 2H), 1.56 (br
1.2, 3-rprason-d-un)-2-srammapras- | 9 Y/=19-5 T 2H). 1.28 - 1.19
,2,3-TpHuason 1 pun (m, 3H):
3-HIT)OKCH) LINKJIOTeKCaH- 1 - 4 >
kapOOHOBAs KUCJIOTA hLPA; IC50 = 143 1M
LC-MS, [M+H]" = 473 .5;
O, on 'H SIMP (500 MI'e, DMSO-de) 5
o) “ 7.93 - 7.80 (m, 1H), 7.59 - 7.45
o (m, 1H), 6.58 - 6.39 (m, 1H),
;O 4.85-4.73 (m, 1H), 4.65 (brd,
N~ J=4.9 Ty, 2H), 4.08 (s, 3H), 3.09
o (brt, J=7.3 I'u, 2H), 2.85 (q,
150 N A J=7.3Tw, 2H), 2.71 (s, 3H), 2.66 lep(‘)“gep
N—N N NN~ | 257 (m. 1H). 2.10 - 1.95 (m,
\ / 1H), 1.88 - 1.75 (m, 3H), 1.71 -
(18,38)-3-((6-(5-((3-6yTmn-3- 1.54 (m, 3H), 1.54 - 1.42 (m,
metanypenpo)metun)-1-metun-1H- | 1H), 1.26 (brt, J=7.5 I'y, 5H),
1,2,3-tpuazon-4-un)-2-otun-nupuaun- | 1.14 - 1.06 (m, 2H), 0.76 (t,
3-MIT)OKCH) LIMKJIOT€KCaH-1 - J=1.3 T, 3H);
KapOOHOBAsI KHCIOTA hLPA,; ICso = 44 aM
LC-MS, [M+H]" = 459.3;
.., ~OH IH SIMP (500 MI'u, DMSO-ds) &
Q i 7.85 (d,J=8.5 T'w, 1H). 7.50 (d.
S O J=8.5 T, 1H), 6.29 - 6.20 (m,
N' P 1H), 6.16 - 6.13 (m, 1H), 4.76
(brs, 1H), 4.68 (brd, J=5.8 I'y,
151 N o 2H), 4.10 (s, 3H), 2.93 (q, J=6.4 | Tlpumep
N, NJ( 'y, 2H), 2.86 (q, J=7.6 T'y, 2H), 108
N-N_ H ﬁ/\/\ 2.03-1.88 (m, 1H), 1.83-1.76

(1S,3S)-3-((6-(5-((3-OyTm-
ypeuao)merun)-1-metun-1H-1,2.3-
TpUa30J-4-11)-2 -3 THIMHPUANH-3 -
WJT)OKCH ) LIUKJIOTEKCaH- | -kapOoHOBast
KHCJIOTA

(m, 3H), 1.63 (brd, J=9.5 'y,
2H), 1.53 (brd, J=12.2 T'u, 2H),
1.30 - 1.17 (m, 9H), 0.81 (¢,
J=7.2 T, 3H):

hLPA1 ICso =647 M.
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Q LC-MS, [M+H]* =471 4;
o ",,]/OH 'H SIMP (500 MI'u, DMSO-d) &
(|) 7.84 (d. J=8 5 Ty, 1H). 7.61 (br
N d,J=8.5 'y, 1H), 6.62 (brt,
N. - J=5.6 T, 1H), 4.72 - 4.62 (m,
3H), 4.08 (s, 3H), 3.02 (d, J=6.7
152 N jz I, 2H), 2.87 - 2.80 (m, 2H), Tpunep
N, Ny 2.80 -2.73 (m, 3H), 1.94 (brs, 108
N=N_ H H/w 1H), 1.67 (brs, 3H), 1.63 - 1.54
(m, 3H), 1.50 (brs, 1H), 1.26 (t,
(15.38)-3-((6-(3-((3-(umknonpormn | 77 ¢ 3H) 0.78 (br d, J=6.4
MeTHI)yperao)metun)-1-metun-1H- T, 1H) ’0.33 ibr d J=7.é '
1,2,3-Ttprason-4-ui)-2 -3 THI-TTHPU TAH- 2H’) 0.1’0 (brd J:Zl.6 ' 2Pf)’
3-M1)OKCH) LIUKJIOreKcaH-1 - hLP’Al ICso = 2’?0 aM. i ’
KapOOHOBAas KHCIOTA
OQ"” OH LCMS, [M+H]+ =493 3;
i IH SIMP (500 MI', DMSO-ds) &
N o 7.89 (d, J=8.5 'y, 1H), 7.52 (d,
N' P J=8.5 Ty, 1H), 7.33 - 7.17 (m,
o 5H), 4.80 (brs, 1H), 4.74 (s,
2H), 4.19 (brd, J=5.2 Ty, 2H),
153 ND NJ(N 4.13 (s, 3H), 2.88 (q, J=7.3 T'ny, lep(‘)“gep
N—N\ H H 2H), 2.63 (brt, J=10.5 I'y, 1H),
2.04 (brd, J=13.4 'y, 1H), 1.88
15396 | BrA T LS
ypeuao)merun)-1-merun-1H-1,2,3- 4H) i 3’5 i 1’23‘ (mn 3H). >
TpHa301-4-11)-2 -3 THIITAPH TUH-3 - hLP>A : I a 107 ’M >
UT)OKCH)LIUKIOreKcaH-1 -kapGoHoBas 150 HIVL
KUCJI0Ta

IMpomeskyTouHoe coequuenue 8. 4-Hutpodenun (4-okconeHTu)kapOoHaT
@] /—/_<O
o
e

K pacrtBopy S-rugpokcunenran-2-oHa (400 wmr, 3,92 wmmomb) wu  4-

Hurpodenmwxnoppopmuara (947 wmr, 4,70 mmons) B THF (8 ™) mpm kxomHaTHOH
temneparype npobasmsuin nupuguH (0,95 wmn, 11,8 Mmonp). PeakumonHyIO CcMech
nepemMelBaly NPU KOMHATHOW TeMIeparype B TedeHue 48 4, TBepAble BeIlecTBa
OT(UIBTPOBBIBAIN M (PUIBTPAT KOHLEHTPUPOBAIH 6 6AKYyMe, TIONy4ash ChIpOH MPOIYKT.
Jror npoaykT noasepranu xpomarorpadun (40 r SiOz; HenpepriBHbIHA rpaaueHT ot 0% 1o
50% EtOAc B rekcanax B TeueHue 12 muH, 3atem yaepxkusanue npu 50% EtOAc B rekcane B
teyenre 10 MuUH), mojyd4as ykasaHHOe B 3arojioBke coemauHenwe (500 mr, 1,871 mmonb,

BbIx0n 47,8%) B Buae OeCLIBETHOTO Macia. 'H AMP (400 MI'y, CDCl3) 6 834 — 8.21 (m,
2H), 7.40 — 7.33 (m, 2H), 4.31 (t, /= 6.3 T'u, 2H), 2.62 (t, /= 7.0 'y, 2H), 2.19 (s, 3H), 2.10
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~ 1.96 (m, 2H). LC-MS, [M+H]" = 268.1.

4-Hutpodernn xapOOHaTHBIE NPOMEKYTOUHBIE COEAMHEHUS, HEOOXOOMMBIE IS

MOJIYYCHUSA COeI[I/IHeHI/Iﬁ o CJICAYHIUM IpuMepaM, CUHTE3UPOBAIN U3 COOTBETCTBYIOIIUX

CIIMPTOB IO METOAUKE, OIMMCaHHOM AJISL TIOJTYYEHUS IMIPOMEKYTOYHOTO COCAUHEHUA 2.

Tpoves: CrpykTypa u HazBaHHE AHanuTHYECKUE JAHHBIC
coex.Ne
O,N
/[(i 'H AMP (400 MTI'u, CDCl3) 6 8.32 - 8.24
9 O OWF (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, 3H).
4-autpodenun (4,4,4-tpudrop-2-
METHIOYTHIT)KapOOHAT
O,N
LCMS, [M +H]*=276.0; 'H SIMP (400
\©\ /l(z F MI'1, CDCls) 6 8.29 (d,J=9.1 ', 2H),
10 0 O/\/KF 7.38(d,J=9.0Tu, 2H), 4.50 (t,J=6.6 'y,
2H), 2.36 (tt, J=15.6, 6.6 T'u, 2H), 1.70 (t,
3,3-audropOyTui(4-aurpodeHILT)- J=18.6 'y, 3H).
KapOoHaT
O:zN LCMS, [M +H]" =264.1; 'H IMP (500
\©\ o MI', CDCls) 6 8.28 (dd, J=9.0, 1.7 I'u,
11 OAO/QA 2H), 7.40 (d,J=9.2 T, 2H), 5.29 (p,J =
7.0 IT'u, 1H), 2.60 — 2.49 (m, 2H), 2.49 -
4-aurpodenun-crupo| 2.3 |rexkcan-5-mi- 2.35 (m, 2H), 0.52 (br s, 4H)
KapOoHaT ’ > ’ '
O:N E LCMS, [M +H]" =274.0; 'H SIMP (500
\©\ O E MI'w, CDCLs) 8 831 (d,J=9.1 'y, 2H),
12 OJLO/Ql/ 741(d,J=92Tu, 2H), 5.07 (qtd, J=17.6,
3,3-audToprmkno0yTHI(4-HUTPODCHILT )- 3?’1—?’; 21—‘;1[3 12H;’63_125 7(3 Cg;szl)Sﬁ’ IS,
KapOoHaT ’ i T ’ ’ ’
O=N LCMS, [M +H]"=274.1; 'H SIMP (500
\©\ o MTI ', CDCl3) & 8.32 (d,J=9.2 ', 2H),
13 OJ(O F . 7.43(d,J=9.3Tu, 2H), 4.46 — 4.29 (m,
W 2H). 2.17 - 2.08 (m. 1H), 1.66 (tdd. ] =
11.5,8.1,4.8 I'u, 1H), 1.37 (dtd, J=13.2,
(2,2-audropunknonpornun)meTi(4- 77,3.9 ', 1H).
HuTpodeHUT)KapOOHAT ’ ’
O-N
\Q\ /[(i £ LCMS, [M +H]" =262.0; '"H SIMP (500
14 @] MTI', CDCl3) 6 8.33 (d,J=9.1 T, 2H),

2,2-audropnpormia(4-aurpoderun)-
kapOoHaT

744(d,J=92Tu, 2H), 445 t,J=11.8
T, 2H), 1.78 (t, J = 18.6 T'w, 3H).
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LCMS, [M +H]* =316.6; 'H SIMP (500
M, CDCls) & 8.34 (d, J = 9.2 Ty, 2H),

15 744 (d,J=92T1,2H),4.76 (td, J=12.4,
F 1.1 T, 2H).
4-autpodenun (2,2,3,3,3-
neHradTopnponua)kapboHaT
OaN LCMS, [M +H]" =290.1; 'H SIMP (500
\©\ 0 M, CDCls) & 8.32 (d,J = 9.2 Ty, 2H),
OJ( 742 (d,J=92Tu, 2H), 5.99 (t, J = 56 .4,
16 OWF 46T, 1H),422 (qd, J=10.7,6.1 T,
¢ 2H), 2.29 (dq, J= 13.2, 6.6 'y, 1H), 2.15 -
4 4-qnprop-2-veTnGy (- 2.00 (m, 1H), 1.93 - 1.78 (m, 1H), 1.16 (d,
J= 628 T'm, 3H)
HuTpodeHmm)kapboHart
O:zN LCMS, [M + H]* =266.1; "H SIMP (400
\©\ % MI'u, CDCls) 6 8.28 (d,J=9.2 'y, 2H),
17 oJko/\)A 738(d,J=92Tu, 2H), 441 (t,J=7.1Tw,
2H), 1.70 (t,J= 7.1 T'u, 2H), 1.10 (s, 3H),
2-(1-Me THITIUKTOTIPOTTHN ) ITH(4- 0.43 — 027 (m, 4H)
HUTpoheHmT)KapOoHAT ’ ' ’ ’
LCMS, [M +H]*=266.1; 'H SIMP (500
O2N MI'u, CDCls) 6 8.31 (d,J=9.1 Ty, 2H),
\©\ ') 7.43 738 (m,2H), 437 (dd,/J=104,55
/lk I'n, 1H), 4.19 (dd,J=10.4, 7.0 ', 1H),
18 O O/w/A 1.25-1.15(m, 1H), 1.12(d, J=6.6 Ty,
3H), 0.63 (ddt, J = 13.6, 9.1, 4.3 T, 1H),
2-mknonpormmmporwi(4-aurpodennn)- | 0.57 - 0.45 (m, 2H), 0.25 (ddd, J=10.2,
kapOoHaT 45,18 T, 1H), 0.15(ddd,J=92,48,1.4
T, 1H).
O2N LCMS, [M +H]"=252.1 'H AMP (500
\©\ 0 M, CDCls) & 8.31 (d,J= 9.1 ', 2H),
741(d,J=9.1Tu, 2H), 439 (t,J=6.7 T,
19 O/ILO/\/A 2H), 1.69 (q, J= 6.8 T'x, 2H), 0.88 — 0.73
2-IEKAOTPONWI THI(4-HuTpodeHun)- (m, 1H), 0.62 — 0.47 (m, 2H), 0.16 (dt, J =
KapOoHaT 6.0, 4.5 I'u, 2H).
O,N o
\©\ 'H SIMP (500 MI', CDCls) & 8.24 - 8.17
20 OJKOAOF (m, 2H), 7.37 - 7.27 (m, 3H), 7.14 (d, J=7.7
Ty, 1H), 7.09 (dt, J=9.2, 1.9 I'u, 1H), 7.02
(td, J=8.4, 1.9 I'u, 1H), 5.22 (s, 2H).
3-¢propoenzmn(4-autpodeHmn)kapOoHaT
LCMS, [M + Na]* =276.0; '"H IMP (500
O,N o MT, CDCls) § 8.30 (d,J= 9.1 ', 2H),
\©\ e 741(d,J=92Tu, 2H), 421 (dd,J=104,
51 o” o 6.0 T, 1H), 4.12 (dd, J=104, 6.8 Ty,

(S)-2-metun0ytun(4-aurpodennn)-
kapOoHaT

1H), 1.87 (dddd, J=12.4, 7.9, 6.8, 5.8 T'wy,
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 T,
3H), 0.98 (t,J = 7.5 T'w, 3H).
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22

AR
F
4-pTopOyTun(4-autpodenmnn)kapOoHaT

LCMS, [M + Na|* = 280.1; 'H SIMP (500
M, CDCls) & 8.29 (d,J = 9.2 Ty, 2H),
740(d,J=9.1Tw, 2H), 458 (t,J=55 T,
1H), 4.49 (t,J=5.7Tw, 1H), 437 (t,J =
6.2 T, 2H), 2.00 — 1.79 (m, 4H).

23

O,N
s

(1-(2-propatun)uukmonponua)Me Tr(4-
HUTpoeHmm)kapboHaT

LCMS, [M + Na|* = 306.3; 'H SIMP (500
M, CDCls) & 8.31 (d,J = 9.2 Ty, 2H),
742 (d,J=92Tu, 2H), 4.69 (t,J=59 I,
1H), 4.60 (t,J = 6.0 Ty, 1H), 4.20 (s, 2H),
1.91 (t,J=6.0 Ty, 1H), 1.86 (t,J=6.0 T,
1H), 0.73 — 0.56 (m, 4H).

24

OZN\@\O /([)j\ O%

(2,2-anveTUnuUKIOTPOTHI )ME TH(4 -
HUTpOdEHUT)KapOOHAT

LCMS, [M + Na|* = 287.9; 'H SIMP (500
M, CDCls) § 8.10 (d, J = 9.1 'y, 2H),
721(d,J=9.1Tw, 2H),4.25 (dd, J=115,
7.0 T, 1H), 3.98 (dd, J=11.5, 8.9 T'w,
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
=8.8,6.9,5.3 'y, 1H).

25

O

(S)-4-aurpodennn-neHran-2-mi-kapooHaT

LCMS, [M + NaJ* = 276.0; 'H SIMP (500
MT'w, CDCl3) § 8.30 (d,J = 9.2 Ty, 2H),
741(d,J=9.1Tw 2H), 5.00 — 4.85 (m,
1H), 1.77 (dddd, J=13.0, 9.9, 7.2, 5.5 T,
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
©\ /[O]\ /\/\)F<F
0~ O F
4-aurpodenun(s,s,5-rpudropnentmn)-
KapOoHaT

'H SIMP (500 MI'w, CDCls) § 8.31 (d, J =
9.1 Ty, 2H), 7.41 (d, J = 9.2 Ty, 2H), 4.35
(t,J= 63 T'w, 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 T, 2H).

27

O,N _
wa

(R)-1-uuknonponumstun-(4-aurpodermn)-
KapOoHaT

LCMS, [M + H]* = 252.0; 'H SIMP (400
MT'w, CDCls) & 8.30 (d, J=9.2 Ty, 2H),
7.41(d,J=92Tu, 2H), 4.32 (dq, J= 8.8,
6.3 T, 1H), 149 (d, J = 6.3 Ty, 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

02 N \Q 0] =
OJ\O/\/\

(R)-4-auTpodeHnn-neHTan-2-un-kapOoHaT

LCMS, [M + Na]* = 276.0; 'H SIMP (500
M, CDCls) & 8.30 (d,J= 9.1 ', 2H),
741(d,J=92Tu, 2H), 4.93 (dt,J =73,
6.0 T, 1H), 1.82 - 1.71 (m, 1H), 1.62 (ddt,
J=13.8,96,59 T, 1H), 1.54 — 1.42 (m,
2H), 1.40 (d, J= 6.3 T'w, 3H), 0.99 (t, J =
7.3 T, 3H).

29

A
O/U\O/W“‘\\

(Tpanc-2-MeTunmmKIOTpOTHI )M THI(4-
HUTpO(heHum)kapboHat

LCMS, [M +H]" = 252.1; 'H SIMP (500
MT, CDCls) § 831 (d,J=9.1 'y, 2H),
742(d,J=9.1Tw 2H),4.15 (qd, J= 112,
7.5 T, 2H), 1.12 (d, J = 6.0 Ty, 3H), 1.00
(tq.J=7.7,45,39 T, 1H), 0.87 - 0.78
(m, 1H), 0.57 (dt, J= 9.0, 4.8 Ty, 1H), 0.45
(@dt,J=8.1,5.1 T, 1H).
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LCMS, [M + H]" = 288.1; 'H SIMP (500
M, CDCL3) 6 8.37 — 8.23 (m, 2H), 7.48 —

30 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-muproprmknodynm)metrn(4- 8.7,5.3,3.3 T, 1H), 2.57 — 2.40 (m, 2H).
HUTpOheHmn)kapboHaT
O,N
0 P e LCMS, [M + Na]* =280.1; 'H SIMP (500
N o )Lo/\)<F M, CDCls) § 832 (d..J = 9.2 T', 2H).
7.42(d,J=9.2Tu, 2H), 455 (t,J=6.3 I'y,
4-aurpodenn(3,3,3-tpudropnponun)- | 2H), 2.65 (qt,J = 10.2, 6.3 'y, 2H).
kapOoHaT
ON LCMS, [M + HJ* =252.1; 'H SIMP (500
2 0 MI'y, CDCLs) 8 8.31 (d,J=9.1 'y, 2H),
S 742 (d,J=9.1Tw 2H), 4.15 (qd, J= 112,
32 O O/\V/ 7.5 T, 2H), 1.12 (d, J = 6.0 T, 3H), 0.99
(tq,J =79, 44,39y, 1H), 0.93 - 0.78
(2-MermmpEnonpom)yerH(4- (n(11, 1H), 0.57 (dt, J=9. 1,?8 T, 1H), 0.45
HUTpoheHmT)KapOoHAT (dt.J=8.2.5.1 ', 1H),
ON LCMS, [M + HJ* = 252.0; 'H SIMP (500
2 o) MT'w, CDCLs) & 8.38 — 8.19 (m, 2H), 7.47 —
L 7.37 (m, 2H), 432 (dq, J=8.9, 6.4 'y,
33 O 1H), 1.49 (d,J=6.3 I'y, 3H), 1.16 (qt, J =
8.5,4.9 'y, 1H), 0.71 — 0.61 (m, 2H), 0.60
(S)-1-muknonpormumytun(4-autpodenun)- | 0.53 (m lHI;I)O 35 (ddd J:( 102 )5 0.38
kapOoHat lﬂu’ 1H) ’ T ’ A
ON LCMS, [M + HJ* = 240.0; 'H SIMP (500
2 0 /'\/ MI'w, CDCls) 8 8.30 (d,J=9.1 'y, 2H),
34 O/”\O 7.41(d,J=92Tu, 2H), 487 (h, J=6.3
(S)-cor-Gyma(d- dorn)aps T, 1H), 1.85 - 1.65 (m, 2H), 1.40 (d, J =
CCK-OyTHII(4-HATPOPECHUI)KapOOHAT 6.2 T, 3H). 1.02 (t, J="7.5 ['n, 3H),
ON LCMS, [M + Na]* = 262.1; 'H SIMP (500
2 o = MI', CDCLs) 8 8.30 (d,J=9.1 ', 2H),
35 N 7.41(d,J=9.2 T, 2H), 4.86 (p, J =63
Iy, 1H), 1.85 - 1.63 (m, 2H), 1.40 (d, J =
(R)-cex-0yTun(4-aurpodeHun)kapOoHar 6.3 T, 3H), 1.02 (t,.J = 7.4 [y, 3H),
O2N 0 LCMS, [M +HJ" = 254.1; 'H SIMP (500
'S MT', CDCL3) § 8.30 (d, J = 9.2 Ty, 2H),
36 0" 0O 741(d,J=9.1Tw, 2H),4.75 (p, J=6.2
Iy, 1H), 2.02 - 1.90 (m, 1H), 1.36 (d, J =
(S)-3-meTunOyran-2-wi(4-aurpodenmn)- 6.3 FIL;I)?)H) 1.02 (d d( J= 6)9 30 F(LI 6H)
kapOoHaT ’ i T ’ R ’ ’
O2N 0 = LCMS, [M +HJ* = 254.1; 'H SIMP (500
M MT1, CDCls) & 8.30 (d,J=9.2 Ty, 2H),
37 O 0/\( 741(d,J=9.1Tw, 2H),4.75 (p. J=6.2

(R)-3-meTunbyran-2-ui(4-autpode Hi)-
kapOoHaT

T, 1H), 2.02 — 1.90 (m, 1H), 1.36 (d, J =
6.3 T, 3H), 1.02 (dd, J=6.9, 3.0 T, 6H).
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LCMS, [M + H]" = 294: 'H SIMP (400
M, CDCls) & 8.32 (d, J = 9.2 Ty, 2H),

38 ! 741(d,J=92Tw 2H), 439 (t, J= 63 I,
2H), 2.38 -2.23 2H), 2.14 -2.01
4-aurpodenmi-(4,4,4-rpudropOyTun)- 2%’ (m, 2H), (m,
kapOoHaT ’
O,N LCMS, [M + HJ" = 266 'H SIMP (500
\©\ o M, CDCls) 6 8.20 (d, J=9.1 Ty, 2H),
30 O/lko/d/ 730(d,J=92 T, 1H), 5.01 (p,J=7.3

3,3-auMe THIUKI00Y TH(4-HUTPO S HILT)-
kapOoHaT

T, 1H), 2.28 — 2.22 (m, 2H), 1.96 (ddd, J
=10.1,7.2, 2.9 T, 2H), 1.13 (s, 3H), 1.09
(s, 3H).

CoenuHeHus 1Mo mMpUMepaM B CIenyIOLIei TaOauIe CUHTE3UPOBANIN MO METOIUKAMH,

ONMCAHHBIMH [JIs1 TIOJYyYCHUS CO€MUHEHUN 110 npumMepam 1 n 2, C HCIIOJIB30BAHHEM

BBILIEYKA3aHHBIX 4-HUTPO(PEHNUT KapOOHATHBIX TPOMEKYTOUYHBIX COSTHHEHHH.

Ip. Ne CrpykTypa 1 Ha3BaHHE AHamuTHYECKHE U Merop
OHOIOTHICCKUC JAHHBIC
154 LCMS, [M + HJ* = 501 4; Tprmep
o ., OH 'H SIMP (500 MI'tr, DMSO- !
i d) & 8.64 (s, 2H), 7.59 (s,
%\' 0 1H), 4.88 (s, 1H), 4.75 (d, J =
N N 5.5 ', 2H), 4.08 (s, 3H),
j;/\ o 3.83(d,J=6.1 T, 2H), 2.72
~2.63 (m, 1H), 2.37 - 1.48
\ > >
N, N HJLO . (m, 10H), 0.94 (d, J=6.6 Ty,
NN Foo|3H:
F hLPA, ICso= 2905 M.
(18,38)-3-((2-(1-meTun-5-((((4.4,4-
TpUPTOP-2-METHIOY TOKCH)KapOOHHIT)
amuHo)MeTi)-1H-1,2,3-tpuazon-4-
W) TAPUMUTHH- -HUT)OKCH )-
LUKJIOTCKCaH-1 -kapOOHOBAasI KUCIIOTA
155 LCMS, [M + HJ" = 515 3; TTpmvep
5 ., OH 'H SIMP (500 MI'tr, DMSO- 1
i ds) 88.59 (s. 1H), 7.60 (s.
N)\IK O 1H), 5.38 (s, 1H), 4.72 (d,J =
SN 5.3 T'w, 2H), 4.05 (s, 3H),
o 3.82(d,J=6.2 T, 2H). 2.69
N A ~2.58 (m, 1H), 2.33 - 141
l N" g (m, 10H), 0.93 (d,J=6.6 ',
F I_Da

F

(1S,3S)-3-((3-meTun-5-(1-metun-5-

((((4,4 A-tpudrop-2-Me TUIOY TOKCH)
kapOouum)amuHo )metwi)-1H-1,2,3-

TPHA30JI-4-HJT) TUPA3UH-2 -UT)OKCH)
LUK/IOTeKCcaH-1 -kapOoHOBast KUCTIOTA

hLPA1 ICS(): 85 HM
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156 LCMS, [M + H]" =4593; TMpumep
5 ., OH 'H SIMP (500 MI'e, DMSO- 1
i ds) 88.55 (s. 1H), 7.55 (s.
N)W/ O 1H), 5.39 (brs, 1H), 4.71 (d,
SN J=55Tn, 2H), 4.07 (s, 3H),
0 391 (d,J=6.8Tu, 2H), 2.69
—2.59 (m, 1H), 2.47 (s, 3H),
X
N‘N N ”/lko/\\] 2.14 - 1.42 (m, 15H);
\ hLPA] IC50: 213 HM
(18,39)-3-((5-(5-((((xuxn0OyTHII-
METOKCH)KapOOHMIT)aMHUHO )METH)- 1 -
metun-1H-1,2,3-rpuazon-4-um)-3-
METHIHAPA3UH-2-11)OKCH) LIUKIOTCKCaH-
1-xapOoHoBas xucmora
157 LCMS, [M + H]"=458.2; IMpumep
o o, ~OH 'H SIMP (500 MI'u, DMSO- 1
g ds) 57.82 (d, J=8.6 T', 1H),
Z © 7.50 (brs, 1H), 7.47 (d,J =
N 8.6 'y, 1H), 4.82 — 4.65 (m,
/l(i 3H), 4.04 (s, 3H), 3.98 (br s,
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-maxmonpormn- | s, 2H), 0.0 (br s, 2H);
STOKCH)KapOOHMIT)aMHHO )METHI)- 1 - hLPA, ICso= 19 M.

metuin-1H-1,2,3-rpuazon-4-um)-2-
METITITAPUINH-3 -
HJ1)OKCH)IMKIIOTeKCaH- | -kapOoHOBast
KHCJIOTa
158 LCMS, [M +H]"=4754; TTpumep

~_N
0]
N\\ N N/lko/\/k
—N H
N N\

(1S,385)-3-((5-(5-((((3,3-mume -
OyTOKCH)KapOOHUIT)aMUHO )METHIT)- 1 -
metun-1H-1,2,3-rpuazon-4-um)-3-
METHIITHUPA3HUH-2-1J1)OKCH ) LIUK IOTCKCAH-
1-kapOoHOBas KHCIOTA

'H AMP (500 MI'u, DMSO-
ds) 6 8.54 (s, 1H), 7.47 (s,
1H), 5.38 (br s, 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);

hLPAl IC5o: 76 HM
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159 LCMS, [M + HJ* = 498.9; TTpmvep
o .., OH 'H SIMP (500 MI'u, DMSO- !
i ds) 8.5 (s. 1H). 7.74 (s.
N)W/ O 1H), 7.38 (d, J="7.3 Ty, 1H),
SN 7.12 (t,J = 10.3 Ty, 2H), 5.37
0 (s, IH), 5.02 (s, 2H), 4.79 -
4.63 (m, 2H), 4.06 (s, 3H),
AN >
N, N NJko E 2.60 —2.55 (m, 1H), 2.44 (s,
NN 3H), 2.10 - 1.36 (m, 8H):
hLPA] IC50: 122 uM.
(18,38)-3-((5-(5-(((((3-propdeH3MT)
OKCH)KapOOHMT)aMHUHO )METHIT )- | -MeTHIT-
1H-1,2,3-tpuazon-4-umn)-3-
METHIHAPA3UH-2-11)OKCH) LIUKIOTCKCAH-
1-xapOoHoBas xucmora
160 LCMS, [M + H]" = 459.0; IMpumep
5 ., _OH 'H SIMP (500 MI'er, DMSO- !
" ds) 8 8.54 (s, 1H), 7.50 (s,
N o 1H), 5.38 (s, 1H), 4.70 (d, J =
N 5.5 Ty, 2H), 4.06 (s, 3H),
/l(z 397 (t,J=6.7T'y, 2H), 2.65
—2.57 (m, 1H), 2.46 (s, 3H),
N > > >
N—N N O/\/A 2.11 = 1.32 (m, 10H), 0.64 (s,

\ 1H), 0.34 (d, J=7.9 'y, 2H),
(18,39)-3-((5-(5~((((2-umxnonpormt 0.00 (d,J=4.9 I'y, 2H);
JTOKCH)KapOOHHUIT)aMHHO )METH)-1 - hLPA, ICso= 66 HM.

metuin-1H-1,2,3-rpuazon-4-um)-3-
METHIIITHPA3HH-2 -1 )OKCH ) LIUK IOTCKCAH-
1-xapOoHOBast KUCITOTA
161 LCMS, [M + HJ* = 460.9; TTpmnvep

N
2

N

N—N\ b O\

(1S,3S)-3-((3-meTun-5-(1-meTun-5-
(((((S)-2-meTundyTOKCH)KAPOOHMIT)
amuHo)meTin)-1H-1,2, 3 -tpuazon-4-
W)U PA3UH-2-MT)OKCH ) [IUKJIOTCKCAH- 1 -
KapOOHOBAs KUCIOTA

'H SIMP (500 MI'u, DMSO-
ds) 5 8.54 (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);

hLPAl ICso: 109 HM
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162 LCMS, [M + HJ" = 464.1; Tpumep
OO.,,, OH 'H SIMP (500 M, DMSO- 1
i§ ds) 57.84 (d, J=8.5Tw, 1H),
7 O 7.48 (d,J=8.6 T, 1H), 4.76
N (d,J=5.7Tw, 3H), 447 (t.J
i =6.0Tw, 1H),4.37(d, J=6.4
XN I'w, 1H), 4.06 (s, 3H), 3.99 (t,
N‘,{,_N N o\~ F J=6.0 Tr, 2H), 2.70 - 2.61
\ (m, 1H), 2.46 (s, 3H), 2.07 —
(18,39)-3-((6-(5-((((4-propbyToxcn) | 1.44 (m, 12H);
xapbonnm)amuHo)metn)-1-metun-1H- | h PA | ICso= 60 uM.
1,2,3-tpnazon-4-nmn)-2-Me TUI-TIUPU UH-
3-WJT)OKCH)LIUKJIOTEKCaH- | -kapOoHOBas
KUCJI0oTa
163 LCMS, [M + HJ" = 490.1; Tpumep
OO,,,, OH 'H SIMP (500 MI'ti, DMSO- 1
g de) 57.58 (d.J=8.5 'y, 1H),
“3 0 7.27(d,J=8.7Tu, 1H), 451
~N (d,J=5.6Tw, 3H), 429 (t,J
o) =6.4 T, 1H), 420 (t,J = 6.4
N NJ( I'u, 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
(18,3S)-3-((6-(5-(((((1-(2-dprop- (m, 4H). (IlpoTon o x
STHUI)LMKJIONMPOTIHI)METOKCH)KapOOHUT) | KHUCTIOTE HE HAOIIOAAeTCA H3-
amuHO )MeTun)-1-metun-1H-1,2,3- 3a MOJABJICHHS BOBI);
TpUas3on-4-ui)-2-METHIMMPHANH-3-11) | L 1P A, ICso= 88 HM.
OKCH)LIUKJIOTCKCaH- | -kapOOHOBast
KUCJI0Ta
164 LCMS, [M +HJ" = 472.1; [pumep
OQ.,,, OH 'H SIMP (500 MI'tr, DMSO- 1
i ds) 57.68 (d,J=8.5 T, 1H),
2 O 7.32(d,J=8.6 T, 1H), 4.59
N (d,J=5.7Tw, 3H), 3.91 (s,
Jz 4H), 3.67 (dd,J =116, 8.6
XN 'y, 1H), 2.55 — 2.46 (m, 1H),
N‘,QI_N N o~DL 231 (s, 3H), 1.92 — 1.29 (m,

(18,3S)-3-((6-(5-(((((2,2-aumeTuma-
LUAKJIOTIPOITH )METOKCH )KAPOOHHIIT)-
amuHO )MeTHn)-1-metun-1H-1,2,3-
TPHUA30/1-4-11)-2 -METHIIAP U TUH-3 -IT)
OKCH)LIUKJIOTCKCaH- | -kapOoHOBas
KHCIIOTa

8H), 0.86 (s, 3H), 0.84 (s,
3H), 0.69 (d,J=14.2 T,
1H), 0.29 (dd, J=8.6, 4.3 ',
1H);

hLPAl ICS(): 65 HM
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165 LCMS, [M + H]" = 460.1; TTprmep
OQ-,,, OH 'H SIMP (500 MI't;, DMSO- 1
i§ ds) 57.82 (d, J=8.5Tw, 1H),
Z o 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
N NJLOL/\ (m, 10H), 128 — 1.18 (m,
N-N H 2H), 1.11 (d, J= 6.1 T, 3H),
\ 0.84 (t,J = 7.4 Ty, 3H).
(18,3S)-3-((2-meTun-6-(1-metun-5- (IlpoToH O K KHCITOTE HE
((((((S)-menTan-2-um)oxcu)kapObonmwn) | HaOMOACTCS H3-3a
amuHo)MmeTmn)-1H-1,2, 3 -tpuazon-4- [IOIABJICHHS BOJBI);
M) IMPHAMH-3-HI)OKCH) LIKJIOTeKCan-1- | 11 p A, ICso= 34 HM.
KapOOHOBAsI KHCIOTA
166 LCMS, [M+H]" =514.1; TTpumep
OO-,,, OH 'H SIMP (500 MT'u, DMSO- !
r d) 57.82 (d..J=8.5 'y, 1H),
= | o 7.58 (s, 1H), 7.53 (d,J=8.6
N Iy, 1H), 4.76 (d,J=5.4Tn,
o) 2H), 4.71 (s, 1H), 4.05 (s,
N N/[k F . 3H), 3.97 (t,J= 6.5 T'u, 2H),
NN B o\ K 2.24 (br s, 2H), 1.97 — 1.40
\ F (m, 10H). (TTpoToHsI o K
(1S,3S)-3-((2-meTun-6-(1-meTmn-5- kapOonoBo#i kuciaote u -CHs
(((((5,5,5-TpudropricHTHIT)OKCH) Ha MUPUANHE HE
kapOouut)amuHo )metwi)-1H-1,2,3- HaOTIONAOTCS U3-3a
TPHA30JI-4 -HJT) TUPH AUH-3 -HIT) OKCH) [IOJABJICHHS BOJIbI),
LMKIIOreKcaH- 1 -kapboHoBas kucnora |y p A, ICso= 121 M.
167 LCMS, [M + H|" = 457.9; TTprmep
OO.,,, OH 1

i
A o)
~N

O:
N NJ(;

@]
E N v
(18,3S)-3-((6-(5-(((((R)-1 -urx10-
MPOITHIATOKCH )KaPOOHHIT)aMHHO)
meTun)-1-merun-1H-1,2,3-tpuazon-4-
W1)-2-MCTHITITUPUAHUH-3 -1 )OKCH)
LHUKIOTeKCaH-1 -kapOoHOBast KUCTOTA

'H SIMP (500 MI'u, DMSO-
d) 87.63 (d, J=8.5Tu, 1H),
7.29(d,J=8.6Tu, 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). (-CHs
Ha TTUPUIWHC HE
HAOJTFOAOTCA U3-3a
[IOIABJICHHS BOJBI);

hLPA1 ICS(): 427 HM
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168 LCMS, [M + H|" = 472.2; TTpuviep
O«O.,,, OH 'H SIMP (500 M, DMSO- 1
I ds) 57.83 (d, J=8.5Tw, 1H),
Z O 749 (d,J=8.6 T, 1H), 7.41
~_N (brs, 1H), 4.88 — 4.79 (m,
o) 1H), 4.74 (s, 3H), 4.05 (s,
N NJ(O/d/ 3H), 2.45 (s, 3H), 2.14 — 1.46
N-N  H (m, 12H), 1.08 (s, 6H).
\ (ITpoton o x xkapdoHOBOU
(1S,38)-3-((6-(5-((((3,3-mume - KHCJIO0TE HE HAOMIOAACTCS U3-
UKI00YTOKCH)KapOOHMIT)aMHUHO)METHIT) | 3a MOAABICHHS BOJBI);
-1-metun-1H-1,2,3-tpuazon-4-mm)-2- hLPA, ICso= 90 HM.
METIITUPUIUH-3-
WJ1)OKCH)LIMKJIOTEeKCaH- | -kapOoHOBas
KHCIIOTA
169 LCMS, [M + H]"=500.1; IMpumep
OO,,,, OH 'H SIMP (500 MI'tr, DMSO- 1
I8 de) 57.84 (d, J=8.5 Ty, 1H),
4 | O 7.47(d,J=8.6Tu, 1H), 4.77
~ N (d,J=5.4Tu, 3H), 4.06 (s,
0 3H), 4.01 (t,J=6.4 T'u, 2H),
2.70 - 2.62 (m, 1H), 2.46 (s,
\ S N/l(o F F 3H), 2.32 - 2.19 (m, 2H),
N=N_ /\/\// 2.07 - 1.47 (m, 10H);
F hLPA, ICso= 55 sM.
(1S,3S)-3-((2-meTun-6-(1-meTmn-5-
((((4,4,4-rpudropOyTOKCH )KAPOOHHMIT)
amuHo )MeTI)-1H-1,2,3-tprazon-4-
WLT)[TAPY THH-3 -1 ) OKCH) [TUKJIOreKCaH- 1 -
KapOOHOBAs KHUCIOTA
170 LCMS, [M + H|" = 460.2; TTpumviep

"
~4 | O
N
O =
N A S

0]
N-N_ H /v/
(1S,39)-3-((2-meTun-6-(1-meTun-5-
((((((R)-3-meTHaOYTAH-2 -HJT)OKCH)
kapOouum)amuHo )metw)-1H-1,2,3-
TPHA30J1-4 -1JT) TUPUAUH-3 -HUIT) OKCH)
LUKIOTeKCaH-1 -kapOoHOBast KUCTOTA

'H AMP (500 MI'u, DMSO-
ds) 67.84(d,J=8.6T1, 1H),
748 (d,J=8.6Tu, 1H), 4.76
(d,J=11.4Tu, 3H), 4.48 (s,
1H), 4.05 (s, 3H), 2.71 -2.59
(m, 1H), 2.46 (s, 3H), 2.07 —
1.45 (m, 9H), 1.11 - 0.95 (m,
3H), 0.80 (br s, 6H);

hLPAl ICso: 92 HM




191

171 LCMS, [M + H]" = 460.2; Tpuvep
OQ-,,, OH 'H SIMP (500 MI't;, DMSO- 1
i§ ds) 57.84 (d, J=8.5Tw, 1H),
Z O 7.48 (d,J=8.6 Ty, 1H), 4.75
N (d, J=7.9Tw, 3H), 4.67 (s,
o . 1H), 4.05 (s, 3H), 2.69 — 2.62
NN s (m, 1H), 2.46 (s, 3H), 2.09 —
NeN H 97NN 1.20 (m, 12H), 1.15 - 1.05
\ (m, 3H), 0.84 (t,J=7.8 I',
(18,38)-3-((2-meTHn-6-(1-meTHI-5- 3H);
(((((R)-nenran-2-um)oxrcn)kapboHun) | hPA, ICso= 76 uM.
amuHo)MmeTmn)-1H-1,2, 3 -tpuazon-4-
V1) [TAPY IAH-3 A1) OKCH) LTUKJIOTeKCaH- 1 -
KapOOHOBAsI KHCIOTA
172 LCMS, [M + H]" = 446.2; Tpuvep
O«O,,,, OH 'H SIMP (500 MI't;, DMSO- 1
r d) 57.83 (d..J=8.5 'y, 1H),
73 O 7.49 (d,J = 8.7 I'u, 1H), 4.78
N (s, 1H), 4.75 (s, 2H), 4.62 —
o . 4.54 (m, 1H), 4.05 (s, 3H),
N7 NJ( : 2.66 —2.59 (m, 1H), 2.45 (s,
N-N  H 0T N~ 3H), 2.06 — 1.39 (m, 10H),
\ 1.11 (d,J = 6.2 I'u, 3H), 0.81
(18,38)-3-((6-(5-(((R)-cex-6yroken | (t,J = 8.4 ', 3H);
xapborum)amuHo)MeTr)-1-Metun-1H- | p1 pA | 1C5= 152 uM.
1,2,3-tpuazon-4-wmi)-2 -Me TUI-ITUP U THH-
3-HIT)OKCH)LIUKJIOTCKCaH- | -kapOOHOBAs
KUCJI0Ta
173 LCMS, [M + HJ" = 460.1; Tpumep
OO.,,, OH 'H SMP (500 MI'tr, DMSO- 1
T ds) 7.83 (d, J= 8.6 T', 1H),
2 O 752 (s, 1H), 7.48 (d.J=8.7
N Ty, 1H), 4.78 (s, 1H), 4.75 (s,
o) 2H), 4.51 — 4.43 (m, 1H),

NS N/lko/%/
N-N_ H

(1S,39)-3-((2-meTun-6-(1-metun-5-
((((((S)-3-MeTunOyTaH-2-HIT)OKCH)
kapOouum)amuHo )metw)-1H-1,2,3-
TPHA30J1-4 -1JT) TUPUAUH-3 -HUIT) OKCH)
LHUKIOTeKCaH-1 -kapOoHOBast KUCTOTA

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 Ty,
3H), 0.81 (t,.J = 6.9 T'u, 6H):

hLPAl ICso: 167 HM
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174 LCMS, [M + H|" = 486.2; TTprmep
OO.,,, OH 'H SIMP (500 MT'tr, DMSO- 1
r ds) 38.11 (s, 1H), 7.82 (d, J =
7 O 8.6 ', 1H), 7.47 (d, J=8.7
~_N T, 1H), 5.33 - 5.18 (m, 1H),
o 4.80 (d,J=5.1Tw, 2H), 4.77
N \ /l( F - (s, 1H), 4.03 (s, 3H), 2.66 —
NN N O 2.57 (m, 1H), 2.42 (s, 3H),
L 2.04 - 1.41 (m, 8H), 1.30 (d,
J=6.6 T't, 3H);
(18,3S)-3-((2-meTun-6-(1-metun-5-
((((((S)-1,1,1-tpudproppropan-2-un) | NLPA1ICso =101 =M.
OKCH )KapOOHMI)aMUHO )MeTIIT)- 1 H-
1,2,3-tpnazon-4-nn)nupuauH-3-
WJ1)OKCH)IMKJIOTEeKCaH- | -kapOoHOBas
KUCJIOTa
175 LCMS, [M + H]" = 446.0; [pumep
O«O»,, OH 'H SIMP (500 MI'ti, DMSO- 1
i ds) 57.83 (d, J=8.6 T', 1H),
2 O 748 (d,J=8.5 Ty, 1H), 4.78
N (s, 1H), 4.75 (s, 2H), 4.62 —
0 4.55 (m, 1H), 4.05 (s, 3H).
N NJ( /k/ 2.67 - 2.58 (m, 1H), 2.45 (s,
N-N H © 3H), 2.05 — 1.39 (m, 10H),
\ 1.10 (s, 3H), 0.80 (s, 3H):
(1S,3S)-3-((6-(5-((((S)-cex-OyTOKCH- hLPA, ICso= 95 5M.
KkapOoHuT)aMuHO)MeTHI)- 1 -meTrn-1H-
1,2,3-tpuazon-4-mi)-2 -Me THII-ITUPU JHH-
3-HIT)OKCH)LIUKJIOTEKCaH- | -kapOOHOBAs
KHUCJIOTa
176 LCMS, [M + H|" = 458 2; TTprmep
O«O.,,, OH 'H SIMP (500 MI'er, DMSO- 1
" ds) 87.62 (d,J=8.5Tw, 1H),
7 O 727(d.J=8.6 T, 1H), 4.55
N (brs, 3H), 3.92 (s, 1H), 3.84
o) (s, 3H), 2.46 — 2.39 (m, 1H),
NG B /% 224 (s, 3H), 1.85— 121 (m.
NN H © 8H), 0.97 (d,J=6.7 I', 3H),
\ 0.72 (br's, 1H), 0.28 — -0.06
(18,38)-3-((6-(5<(((((S)-1-puxc10- (m, 4H);
TPOTIMISTOKCH)KapOOHUT)aMUHO)METHI) | hT PA, ICso= 106 M.
-1-metun-1H-1,2,3-tpuazon-4-wun)-2-
METHJIITUPY U H-3-1T) OKCH ) LIUKJTO-
rekcaH- 1 -kapboHoBas KHCIOTa
177 LCMS, [M + H|" = 444.2; TTprmep

,,_OH
T
A o)
~_N
0
N\\\ N/[ko/Q
N-N H

'H SIMP (500 MI'u, DMSO-
ds) 8782 (d, J=8.6 Ty, 1H),
7.52 (s, 1H), 747 (d, J=8.6
T, 1H), 4.77 (br s, 2H), 4.71
(br s, 2H), 4.04 (s, 3H), 2.66
~2.56 (m, 1H), 2.44 (s, 3H),
2.23 — 1.43 (m, 14H);
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(18,39)-3-((6-(5~(((uura00yTOKCH
kapOouun)amuHo)MeTii)- 1 -metun-1H-
1,2,3-tpuazon-4-numn)-2-MeTUII-IUPHU IHH-
3-WJT)OKCH)LIUKJIOTEKCaH- | -kapOoHOBas

hLPA1 IC50: 148 HM

KHCIIOTA
178 LCMS, [M + H]" = 480.1; Tpumep
o ., OH 'H SIMP (500 MI';, DMSO- !
r ds) 87.83 (d,J=8.5Tw, 1H),
Z O 7.80 (s, 1H), 7.49 (d, J=8.7
~_N T, 1H), 4.77 (br s, 4H), 4.04
0 F . (s, 3H), 3.05 -2.92 (m, 2H),
N NJ( /O/ 2.62 —2.52 (m, 3H), 2.45 (s,
N-N H © 3H), 2.04 — 1.43 (m, 8H);
N hLPA] IC50: 102 aM.
(18,38)-3-((6-(5-((((3.3-zudprop-
LIUKI00YTOKCH)KapOOHMT)aMHUHO )ME THIT)
-1-metun-1H-1,2,3-tpuazon-4-nm)-2-
METHIITAPHAIVH- 3 -HI) OKCH ) LIUKIIO-
rekcaH- 1 -kapOoHOBas KHCI0Ta
179 LCMS, [M + H]"=458.4; [Mpumep
o ., OH 'H SIMP (500 MI'tr, DMSO- !
i§ de) 57.62 (d,.J=8.5 'y, 1H),
Z | 0 734 (s, 1H), 728 (d,J=8.6
N I'n, 1H), 4.55 (brs, 3H), 3.85
0 (s,3H),3.57(d,J=73Tw
N . 2H), 2.44 — 235 (m, 1H),
NN H O/v 2.24 (s, 3H), 1.81 - 1.25 (m,
\ 8H), 0.75 (d, J= 6.0 T, 3H),
(18,38)-3-((2-meTrn-6-(1-meTnn-3- 0.58 —-0.03 (m, 4H);
(((((2-MeTHNMUUKIOTIPOTIHI)METOKCH) hLPA, ICso= 46 M.
kapoouut)amuHo )metwi)-1H-1,2,3-
TPHA30JI-4 -HJT) TUPH AUH-3 -HIT) OKCH)
LUKJIOTeKCcaH-1 -kapOOHOBasT KUCTOTA
180 LCMS, [M + H]* = 480.3; TTpumep

i
= | O
N
O
N N /[k F

N
N O F
NN\ H /H}V\/

(18,38)-3-((6-(5-(((((2.2-audprop-
LUKJIOTIPOITH )METOKCH )KAPOOHHIT)-
amuHo)meTun)-1-metun-1H-1,2,3-
TpUA30J-4-1i1)-2 -ME TUIHPHANH-3 -
WJ1)OKCH)ILIUKJIOTeKCaH- | -kapOoHOBas
KHCI0Ta (AUacTepeomepsnl at
uuKJonponuia carbon)

'H SIMP (500 MI'u, DMSO-
ds) 57.84 (d, J=8.5 T, 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=10.2 Ty, 1H), 2.68
~2.58 (m, 1H), 2.45 (s, 3H),
2.10 - 1.29 (m, 11H);

hLPA1 ICS(): 53 HM




194

181 LCMS, [M + H|" = 486.1; TTprmep
OO.,,, OH 'H SIMP (500 M, DMSO- 1
T ds) 57.84 (d, J=8.8 Ty, 1H),
Z O 7.73 (s, 1H), 7.49 (d, J= 8.7
N T, 1H), 4.79 (d, J=5.2 T,
o) 3H), 4.19 (s, 2H), 4.05 (s,
N NJ( /\/ka 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-meTun-6-(1-metun-5- hLPA, ICso= 96 uM.
((((3,3,3-tpudToppropoxcu)kapOoHHT)
amuHo)MmeTmn)-1H-1,2, 3 -tpuazon-4-
V1) [TAPY IAH-3 A1) OKCH) LTUKJIOTeKCaH- 1 -
KapOOHOBAsI KHCIOTA
182 LCMS, [M + H]" = 494 3; TTpumep
O«O,,,, OH 'H SIMP (500 MI'u, DMSO- !
I8 de) 57.84 (d,.J=8.5 'y, 1H),
= | O 7.67 (s, 1H), 7.49 (d,J=8.6
N I'y, 1H), 4.79 (br s, 3H), 4.06
0 (s,3H),4.03(d,J=6.0Tn,
N N/LL 2H), 2.69 — 2.59 (m, 3H),
N=N H Oh 2.46 (s,3H),2.43 - 227 (m,
\ F 3H), 2.07 — 1.46 (m, 8H);
F hLPA, ICso= 85 sM.
(18,38)-3-((6-(5-(((((3,3-audprop-
LUKJIO0Y THJI)METOKCH)KapOOHHUIT)aMHUHO)
meTun)-1-merun-1H-1,2,3-tpuazon-4-
W1)-2-MCTHIIITHPUIHUH-3 -1 )OKCH)
LUKJIOTeKCaH- 1 -kapOOHOBasT KUCTOTA
183 LCMS, [M + H|" = 458 3; TTprmep

i
= I @)
~_N
O
N NJko/o,
N—N H ’

\

(18,39)-3-((2-meTun-6-(1-meTun-5-
(((((TpaHC-2-METHIILIUKIOTPOITIIT)
METOKCH)KapOoHMIT)aMuHO )MeTr1)-1H-
1,2,3-tpuazon-4-um) nupuarH-3-1)
OKCH)LIKJIOTCKCaH- | -kapOoHOBas
KHCIOTa

'H SIMP (500 MI'u, DMSO-
ds) 87.65 (d, J= 8.5 T', 1H),
7.28 (d,J=8.6 I'u, 1H), 4.55
(brs, 3H), 3.87 (s, 3H), 3.60
(d,J=7.1Tu, 2H), 2.51 -
2.39 (m, 1H), 2.27 (s, 3H),
1.87 — 1.26 (m, 8H), 0.77 (d,
J=6.0 T, 3H), 0.55 (s, 1H),
0.44 (s, 1H), 0.22 - 0.14 (m,
1H), 0.03 (dd,J=8.7,4.5 'y,
1H);

hLPAl ICS(): 32 HM.
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184 LCMS, [M + H| = 472.4; TTprmep
O«O-,,, OH 'H SIMP (500 MI't, DMSO- 1
" ds) 37.84 (d, J=8.6 ', 1H),
Z © 7.54 (s, 1H), 749 (d, J=8.7
~N T, 1H), 4.78 (s, 1H), 4.75 (d,
o) J=5.1Tw, 2H), 4.06 (s, 3H),
N NJ( 4.01 —3.95 (m, 1H), 3.84 -
N-N  H OYA 3.78 (m, 1H), 2.63 (t, J=11.1
\ T'u, 1H), 2.45 (s, 3H), 2.06 —
(18,38)-3-((6-(5-((((2-mmxmompormn | 1.44 (m, 8H), 0.97 (br s, 1H),
nponokcu)kapbormt)amuno)merun)-1- | 0.89 (brs, 3H), 0.50 (brs,
metun-1H-1,2,3-rpuazon-4-um)-2- 1H), 0.37 - 0.25 (m, 2H),
METHJITUPU TUH-3-1T) OKCH ) LIUKJIO- 0.08 (s, 1H), 0.01 (s, 1H);
rekcas-1-kapOoHOBas KHCIOTA hLPA, ICso= 41 M.
195 LCMS, [M+H]"=4723; [Tpumep
O«O-,,, OH 'H SIMP (500 MI'ti, DMSO- 1
i ds) 87.67(d,J=8.5Tw, 1H),
= o 7.34 (d,J=8.5Tu, 2H), 4.66
N —4.53 (m, 3H), 3.94 - 3.84
/U(z (m, 5H), 1.89 — 1.20 (m,
A 10H), 0.82 (s, 3H), 0.08 (s,
NN oA 2H). -0.00 (d, J= 4.4 Ty,
\ 2H). (TTpoToH o k
(18,3S)-3-((2-meTrn-6-(1-metun-5-((((2- | xapbonosoii kucnore u -CHs
(1-Me THITLMKITOTIPOITHIT)3TOKCH) HA MUPUINHE HE
kapOonmt)amuno)metwn)-1H-1,2,3- HaOTIOMACTCS HU3-3a
TPHA30JI-4 -HJT) TUPH AUH-3 -HIT) OKCH) O/JABJICHHS BOJbI),
LHMKIIOTeKCaH- | -kapboHoBas kucnora | w1 .p A, ICso= 72 M.
196 LCMS, [M + H|" = 496.2; TTprmep

"
= ] O
x N
O
N N NJk

(18,38)-3-((6-(5-((((4,4-mucprop-2-
METHJIOY TOKCH)KapOOHMT)aAMHUHO )MCTHIT)
-1-metun-1H-1,2,3-tpuazon-4-wun)-2-
METHJIITUPY U H-3-1T) OKCH ) LIUKJTO-
rekcas-1-kapOoHOBas KHCIOTA

'H SIMP (500 MI'u, DMSO-
ds) 57.85(d, J=8.5 T, 1H),
7.64 (s, 1H), 7.50 (d, J = 8.6
T, 1H), 6.16 (t, J = 56.5 T,
1H), 4.80 (brs, 3H), 4.06 (s,
3H), 3.91 - 3.81 (m, 2H),
2.64 (t,J=10.9 T, 1H), 2.46
(s, 3H), 2.08 — 1.44 (m, 11H),
0.93 (d,J = 6.5 I'u, 3H):

hLPAl ICso: 83 HM
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197 LCMS, [M + H]" = 460.3; TTprmep
OQ-,,, OH 'H SIMP (500 MI't;, DMSO- 1
i§ ds) 57.82 (d, J=8.4 T, 1H),
Z O 7.52(d,J =83 'y, 2H), 4.74
N (brs, 3H), 4.05 (s, 3H), 4.0 -
o) 3.94 (m, 2H), 2.43 (s, 3H),
N NJL /\/& 1.93 — 1.34 (m, 11H), 0.85 (d,
N-N H © J=6.6Tw, 6H). (ITpotoH o k
\ KapOOHOBOH KHCIOTE HE
(18,3S)-3-((6-(5-((((nzoneHTHIOKCH) HaOMOgaeTCS U3-3a
kapOoHwi)aMuHO)MeTHA)-1 -MmeTrnn-1H- | moxaBneHus BOABI);
1,2,3-tpuazon-4-wmm)-2 -Me TUI-MTUPU THH- hLPA, ICso= 16 uM.
3-MJT)OKCH)LIUKJIOTEKCaH- | -kapOoHOBas
KHCJIOTA
198 LCMS, [M + H]" = 522.3; TTpumep
O«O.,,, OH 'H SIMP (500 MI'u, DMSO- !
I8 ds) 38.23 — 8.13 (m, 1H),
= | O 7.85(d,J=8.5Tu, 1H), 7.49
~_N (d,J=87Tu, 1H), 485, J
o) =53Tu, 2H), 4.81 - 4.70 (m,
N N/U\ FF F 3H), 4.05 (s,3H), 2.63 (t,J =
Y H O/\//QF 11.3 Ty, 1H), 2.07 — 1.44 (m,
\ F 8H).
(18,39)-3-((2-meTHn-6-(1-meTHn-3- hLPA; ICso= 45 uM.
((((2,2,3,3,3-neaTad TOPIIPOIIOKCH)
kapOouut)amuHo )metwi)-1H-1,2,3-
TPHA30JI-4 -HJT) TUPH AUH-3 -HIT) OKCH)
LUKJIOTeKCaH- 1 -kapOOHOBasT KUCTOTA
199 LCMS, [M + H]" = 473.9; TTprmep

(1S,39)-3-((2-meTun-6-(1-meTun-5-
(((((4-oxcomeHTMIT)OKCH )KApOOHIT)
amuHo)meTin)-1H-1,2, 3 -tpuazon-4-
V1) TUPY A H-3 -/1) OKCH) [TUKJIOTCKCaH- 1 -
KapOOHOBAs KHCIOTA

'H SIMP (500 MI'u, DMSO-
ds) 57.84 (d, J=8.4 T, 1H),
749 (d,J=8.6 T, 1H), 7.42
(s, TH), 4.75 (s, 2H), 4.74 (s,
1H), 4.06 (s, 3H), 3.92 (t, J=
6.6 T, 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):

hLPAl ICso: 312 HM
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200 LCMS, [M + H|" = 468.2; Tpivep
O«O-,,, OH 'H SIMP (500 MT'tr, DMSO- 1
I ds) 37.93 (s, 1H), 7.84 (d, J =
7 O 8.5Tw, 1H), 7.48 (d, J=8.7
N o, 1H), 4.81 (d,J=53 T,
0 2H), 4.78 (brs, 1H), 4.25 (t,J
NN /l( F =13.5 Ty, 2H), 4.05 (s, 3H),
N-N  H oﬂf/ 2.67 —2.59 (m, 1H), 2.45 (s,
L 3H), 2.05 — 1.45 (m, 11H);
(1833 S)_3 _((6_(5 _((((zjz_an(b,rop hLPAl ICSO = 82 HM
MPOTOKCH)KapOOHUIT)aMHUHO )METH/I) -1 -
metun-1H-1,2,3-rpuazon-4-um)-2-
METHJIITUPY TUH-3-1T) OKCH ) LIUKJIO-
rexcaH- 1-kapboHoBas KuciIoTa
201 LCMS, [M + H]"=470.3; IMpumep
OO,,,, OH 'H SIMP (500 MI'tr, DMSO- 1
" ds) 87.58 (d, J=8.5 T, 1H),
= | O 7.37 (s, 1H), 725 (d, J=8.6
N I'y, 1H), 4.75 (br s, 1H), 4.50
o) (d,J=14.8 T'u, 3H), 3.80 (s,
N N/I( /QA 3H), 2.20 (s, 3H),2.03 - 1.18
NN H © (m, 12H), 0.23 - 0.07 (m,
\ 4H). (TTpoToH o K
(1S,3S)-3-((2-meTun-6-(1-meTrn-5- KapOOHOBOH KHCJIOTE HE
((((crtupo[ 2.3 rekcaH-5-UIOKCH) HaOII0AACTCS U332
kapOouut)amuHo )metwi)-1H-1,2,3- IOJABJICHHS BOJbI),
TPHA30JI-4 -HJT) TUPH AUH-3 -HIT) OKCH) hLPA, ICso= 42 uM.
LUKJIOTeKCaH- 1 -kapOOHOBasT KUCTOTA
202 LCMS, [M + H]" = 482.3; Tpmvep

A

.,,_OH
i
=z | 0]
x~_N
7 F
N“ N NJ(O/\/k
N—N\ H F

(18,38)-3-((6-(5-((((3,3-muprop
Oy TOKCH )KapOOHMT)aMHUHO )METHIT)- 1 -
metun-1H-1,2,3-rpuazon-4-um)-2-
METHJITUPUTHH-3-1T) OKCH ) LIUKJTO-
rekcaH- 1 -kapOoHoBas KHCI0Ta

'H SIMP (500 MI'u, DMSO-
ds) 57.83 (d, J=8.6 T, 1H),
7.63 (s, 1H), 748 (d, J= 8.7
T, 1H), 4.77 (d, J=5.4 T,
3H), 4.11 (t,J = 6.5 T, 2H),
4.04 (s, 3H), 2.62 (t, J=11.0
T, 1H), 2.44 (s, 3H), 2.24 —
1.46 (m, 13H):

hLPAl IC5o: 86 HM




198

203 LCMS, [M+H]* = 460.3; [Tpumep
5 ., OH 'H SIMP (500 MI't;, DMSO- 2
i de) 8 7.84 (d, J=8.5 T'y, 1H),
Z l O 7.47 (d,J=8.7 T, 1H), 5.12
N (s, 2H), 4.79 - 4.72 (m, 1H),
4.01 (s, 3H), 3.83 (d, J=6.5
N o) I'w, 2H), 2.76 (s, 3H), 2.68 -
\ N,./( 2.59 (m, 1H), 2.44 (s, 3H),
NN/ o 2.04 - 1.47 (m, 9H), 0.87 (d,
/>/ J=6.6 T, 6H);
(18,38)-3-((6-(5-((m306ytoxcu- | MLPAIIC0=91uM.
KapOOHMIT)(ME T )aMUHO )METHIT)- 1 -
metun-1H-1,2,3-rpuazon-4-um)-2-
METHJITTUPY IUH-3-1T) OKCH ) LIUKJIO-
rekcaH- 1-kapboHoBas KuciIoTa
Q/l,' OH
0 I
N 0 LCMS, [M+H]" =500.3;
N 'H SMP (500 MI';, DMSO-
o de) 87.84 (brd, J=8.5 T',
1H), 7.76 (br s, 1H), 7.50 (d
F > > > >
204 NS NJ(O F J=8.5 I'u, 1H), 4.88 - 4.69 -
N-N_ H YF (i, 3H), 4.17 - 4.00 (m, 5H), | “PIVEP
2.66 -2.58 (m, 1H), 2.45 (s,
(18,38)-3-((2-metn-6-(1-metmn-3- | 3H), 2.06 - 1.45 (m, 9H), 1.07
((((3,3,3-tpudrop-2-metunnponokcu) | (br d, J=7.0 I'u, 3H);
kapoouut)amuHo )metwi)-1H-1,2,3- hLPA, ICso= 96 uM.
TPHA30JI-4 -HJT) TUPH AUH-3 -HIT) OKCH)
LUKJIOTeKCaH- 1 -kapOOHOBasT KUCITOTA
Cwmece auactepeomepos mpu -CHs
LC-MS, [M+H]" = 458 2;
o .., OH 'H IMP (500 MI'y, DMSO- | Ipmvep
i ds) 7.87 (d. 1=8.5 ', 1H), 2
Z O 7.50 (d, J=8.8 I';, 1H), 5.15
N | (s, 2H), 4.83 - 4.73 (m, 1H),
o) 4.03 (s, 3H), 3.89 (br d, J=7.2
205 N P 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 -

(1S,3S)-3-((6-(5-((((uxnompormmum
METOKCH)KapOOHMUIT)(METHIT)aMHUHO)
meTun)-1-merun-1H-1,2,3-tpuazon-4-
WIT)-2 -ME TH/I-TTUPHUAUH-3 -HUJT)OKCH)
LUK/IOTeKCaH- 1 -kapOOHOBAs KUCITOTA,
coms TFA

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). OGHapyxeno 30 u3
31 mpoToHOB;

hLPA1 ICS(): 333 HM
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ITpumep 206. (1S,3S)-3-((6-(5-(((((4,4-nudroprieHTHIT)OKCH )KapOOHMI)-
amuHO)MeTn)- 1 -metmn- 1 H- 1,2, 3-tprazon-4-ni)-2-MeTHIIHPUANH-3 - 11 )OKCH ) [IUKJIOT€KCaH-

1-kapOoHOBas KUCIOTA

=z l @)
N
O
N \ N/[(O F
-~N H W
N N\

206A. Metun (1S,3S)-3-((2-metun-6-(1-merun-5-(((((4-0KCONEeHTHIT)OKCH )-
kapOoHut)amuHo )Metun)-1H-1,2,3-tpuazon-4-mn) nupuanH-3 -1 )OKCH )IIUKIOreKcaH- 1 -

kapOokcuiar

K pactopy metmn (1S,3S)-3-((6-(5-(amunomerwin)-1-metmn-1H-1,2,3-tpuazon-4-mi)-
2-MeTHIITUPUINH-3 -UJT)OKCH ) [IUKJIOTeKCaH- | -kapOokcuaaTta (CHHTE3UPOBAHHOTO TaKKe, Kak
coenunrenue o npumepy 1H, 3a uckmouenuem ucnonb3osanus (1S,3R)-meTun 3-ruapokcu-
LIUKJIOreKCaHKapOOKcHaTa, a He usompomujoBoro sdupa; 25 wmr, 0,070 mmonp) u 4-
HuTpodenmi-(4-okconenrtn)-kapobonara (22 mr, 0,083 mmons) B THF (0,2 mu) nobasisuin
iProNEt (0,036 mut, 0,209 mmonb). CMech mepeMenuBaiu Mpu KOMHATHOW TeMIepaType B
Te4eHHe 52 4, 3aTeM KOHLEHTPUPOBaJIU B BakyyMe. OCTaTOK MmonBepraid XpomMaTtorpadpuu
(12 r Si0Oz; HenpepwiBHBIA rpagueHT oT 0% no 100% EtOAc B rexcanax BreueHue 19 muH,
yaep:KUBaHUE B TEYCHHE 5 MUH), MOJIy4as yKa3aHHOe B 3arojioBke coequuenue (31 mr, 0,064
MMOJIb, BeIX0A 91%) B Buze GecupernHoro macaa. 'H SIMP (500 MI'u, CDCls) & 8.05 (d, J =
8.6 I'y, 1H), 7.27 (s, 1H), 7.07 (br s, 1H), 4.75 (dq, J=5.0,2.6 I'y, 1H), 4.63 (d, /=54 T,
2H), 4.23 (s, 3H), 4.07 (t, J= 6.3 T'y, 2H), 3.73 (s, 3H), 2.86 (tt, /= 10.3, 3.9 'y, 1H), 2.57 (5,
3H),2.50(t,J=7.2Twu, 2H),2.19-1.61 (m, 13H). LCMS, [M+H]" =488.1.

ITpumep 206

K pactBopy coemunenust no npumepy 206A (25 mr, 0,051 mmons) 8 DCM (0,5 mn)

nobasysiin DAST (0,027 mn, 0,205 mmonb) npu 0°C. PeakunoHHYIO CMeCh NepeMeInnBaIn
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npy KOMHATHOW TemrepaTtype B TedeHHMe 2 U, 3areM racwiu Bomod (0,5 ™) wm
KOHIEeHTpupoBanu B Bakyyme. Ocrarok pacteopsuin B THF (1 mur) u noGasmsmu Boxy (0,5
mi) u LIOH.H>O (22 wr, 0,51 mmonb). PeakiimoHHY0 CMeCh IepeMeLInBaIi MPHU KOMHATHON
TeMIlepatype B TeueHue Houu, 3ateM aosoawiu a0 pH ~5 ¢ momompro IN Bogu. HCl u
skcrparupoBamu EtOAc (3%2 wmi). OOpenuHeHHbIE OpPraHUYECKHE HKCTPAKTBI CYIIMUIIH
(MgSOs) u KOHUEHTpUpPOBAIM B BakyyMme. HeOYHMINEHHBIA TPOAYKT  OYHINAIH
npernaparuBHoii LC/MS (xononka: XBridge C18, 19 x 200 MM, 9yacTHLIBI 5 MKM; TIOABHKHAS
daza A: 5:95 MeCN:H,O ¢ 0,1% TFA; nogsmxknas daza B: 95:5 MeCN:H20 ¢ 0,1% TFA;
rpaauest: 10-55% B B Teuenue 19 muH, 3aTem ynep:xuanue B TeueHue 5 muH npu 100% B;
cKkopocTh noToka: 20 mu/mMuH). @pakiuy, coaepkaliie KeJaeMbli MPOAYKT, OOBEIUHAIN U
CYLUIMJIM IIyT€M LEHTPOOEKHOTrO BBIMAPUBAHMS C IOJNYYEHHEM YKa3aHHOTO B 3aroJIOBKE
coequHenust (17,2 mr, 0,027 mmonb, Bbixon 53%; uucrora mo nanabiM LCMS = 97%).
LCMS [M + H]" = 496.3; 'H IMP (500 MI', DMSO-ds) § 7.96 (s, 1H), 7.50 (d, J = 8.4 T'ny,
2H), 4.77 (d, /= 5.5 Ty, 3H), 4.07 (s, 3H), 3.99 (t, /= 6.5 'y, 2H), 2.70 — 2.61 (m, 1H), 2.42
(s, 3H), 2.06 — 1.47 (m, 15H). hLPA; ICso= 71 oM.

IIpumep  207. (1S,3S)-3-((6-(5-((((((R)-2,2-nupTOPLIUKIJIOTPOITHI )METOKCH ) -
kapOoHm )aMuHO )MeTH)- 1 -metun-1H-1,2,3-rpuazon-4-ui)-2-MeTHIMTUPUANH-3 -
WUT)OKCH)LIUKJIOT€KCaH- | -kapOOKCHIaT, OUATHIAMMOHMEBAs COJIb (MIEPBBIH  DJIIOUPYEMbIH

HN30MEP, CTEPCOXHMMUA XHUPAJIbHOI'0 MLEHTPAa LIHUKIIOIPOMIUWIa ABJKACTCA TMPOU3BOJIBHO

o) : “'COyEt,NH*

7

N

NS N/lko A
\

ITpumep 208. (1S,3S)-3-((6-(5-((((((S)-2,2-nup TOPUUKIOTTPOITIT )METOKCH )-

3aJJaHHON)

kapOoHmI)aMuHO )MeTr)- 1 -MmeTrin-1H-1,2, 3 -tpua3on-4-ui)-2-MeTHIIMTUPUANH-3 -
WJT)OKCH )IIUKJIOTeKCaH- 1 -kapOOKCHIIaT, COMTb MUAITHIIAMMOHHSI (BTOPOH 3ITIOMPYEMBIH U30MED;

CTEPEOXHMHUSI XHPATBHOTO [IEHTPa LIUKJIOMPOIHJIA SBJISIETCS TPOU3BOJILHO 33aHHOM)
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o) : “'CO, Et,NH*

7

N
0
N

N-N HAO/"’«vF/F
AN

OtnenbHble nuacTepeoMepbl coeAnHeHus! no npumMepy 180 pasznensnu ¢ MOMOLIBIO
SFC (xomonka: Chiralpak AD-H, 21 x 250 mm, 5 MKM, CKOpOCTh MOTOKa. 45 MJI/MUH;
TemnepaTypHblii pexxum Tepmoctara: 40°C; mapamerpsl BPR: 150 Oap; nnuna BomHbl VO:
255 um; noxsmwxkHas daza: 90% CO2/10% MeOH -0,1% DEA (u3okpatudeckuii pesxum);
BBeneHue: 0,5 mu ~14 mr/mn 8 MeOH:MeCN) ¢ nonyueHuem nByxX nuacrepeomepoB. bouio
OTMpenesieHo, YTO XHpayibHAasi YMCTOTAa OOOMX COeAMHEHHUi cocraBnsieT >93% ee B 3THX
aHAJIUTUYECKHX ycinoBusxX: kojoHka: Chiralpak AD-H, 4,6%250 MM, 5 MkM (aHanuTH4YecKas);
CKOPOCTb IOTOKA: 2 MJI/MHH; TeMIepaTypHbIi pexum Tepmocrata: 40°C; mapamerpsl BPR:
150 Gap; nnuna BoaHbl Y®: 254 HM, noxasmwkHas ¢asza: 10% MeOH - 0,1% DEA/85% CO»
(M30KpaTHUUECKUH PEXKUM).

ITpumep 207. TTepsbiii snroupyembiii sHanTHomep: LCMS, [M + H]™ = 480.2. hLPA,
ICso = 44 M.

ITpumep 208. Bropoii anroupyemsiii sHantuomep: LCMS, [M + H]™ = 480.2. hLPA,
ICs0 = 57 uM.

IMpumep 209. ()-Luc-3-((6-(5-((((6en3unokcn)kapOOHUIT)aMHHO )METHII )- | -MeTHII-

1H-1,2,3-Tpra3on-4-ui)-2-MeTHIHPUANH-3-HIT1)OKCH )- | -h TopLMKIIOreKCaHKapOOHOBas

Q'
I,I,/
i

KuUCJoTa

209A. (¥)-Luc-uzonponun 1-dprop-3-((2-mernn-6-(1-merun-5-(((rerparuapo-2H-
nupaH-2-uin)okcu)mernn)-1H-1,2,3-rpuazon-4-un)mupuanH-3-1i1)OKCH )-

[IUKJIOTEKCAHKAPOOKCHIIAT
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K pactBopy coenunenus no npumepy 1C (0,193 r, 0,634 MMOJIb) U TPOMEKYTOYHOTO
coequnenus 1 (0,194 r, 0,951 mmons) B Tonyone (18 mur) nodasmsu PhsP (0,317 mn, 1,268
mmonb) U (E)-nmaszen-1,2-munnbuc(munepunus-1-unmeranon) (0,320 r, 1,268 mmolb).
Peaxkuuonnyro cmech nepemewmnBanu npu 50°C B TedeHHe 5 4, 3aTeM OXJAXIAIH 0
KOMHATHOW Temriepatypsl U punpTpoBanu. OuIbTpaT KOHLEHTPUPOBaIu B Bakyyme. Cripoe
macio noasepramu xpomarorpaduu (24 r SiOz; HenpepbiBHbIH rpagueHt ot 0% mo 50%
EtOAc B rexcane B Teuenune 10 muH), moiydasi ykasaHHoe B 3aroyioBke coequnenue (0,06 r,
0,122 mmonb, BbIxon 19,29%) B Bume mpospaunoro macia. 'H SIMP (500 MI'u, CDCls) &
7.86 (d, /=8.5 ', 1H), 7.10 (d, /=8.8 I'y, 1H), 5.31 - 5.17 (m, 2H), 5.04 (dt, /=124, 6.3 I'y,
1H), 4.72 - 4.66 (m, 1H), 4.64 - 4.57 (m, 1H), 4.07 (s, 3H), 3.82 (tt, /=8.5, 2.5 'y, 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 'y, 6H).

209B. (t)-Luc-uzonponun 1-prop-3-((6-(5-(ruapoxcumermn)-1-mermn-1H-1,2,3-

TPHUA30J-4-11)-2-METUIITUPU TN H-3-1JT ) OKCH ) LIUKJIOTEKCAHKApOOKCHIIaT

L

J O
@) "’/
Y
- l O
Ny
N
N— OH
N N\

Cwmech coenunenns no npumepy 209A (0,18 r, 0,367 mmons) u p-TsOH (0,021 ,
0,110 mmonb) B8 MeOH (10 mir) nepemermBanu npu 60°C B TeueHue 3 4, 3aTeM OXJIQKIAIH
10 KoMHaTHOH Temmeparypsl u pobasmsmn NaHCOs (0,031 r, 0,367 mmonp). Cmechb
nepeMelnuBaId IPU KOMHATHOH Temmeparype B TeueHue | 4, 3atem nodasmsuiu DCM (10
). Cwmech QuubTpoBany;, (QUIBTPAT KOHLUEHTPUpOBaIH B Bakyyme. CbIpoe Macio
nonsepranu xpomarorpadun (12 r SiO,; HenpepbiBHBINA rpanueHT ot 0% o 100% EtOAc B
rekcane B TeueHHe 14 MUH), Tojydasi ykasaHHOe B 3arojioBke coenunenue (0,133 r, 0,327
MMOJIb, BbIXOA 89%) B Buje mpo3payHoro macna. 'H AMP (500 MI'u, CDCls) § 7.22 - 7.18
(m, 1H), 5.03 (spt, J/=6.3 'y, 1H), 4.74 (d, J=1.1 I', 2H), 4.65 (quin, J=5.0 'y, 1H), 3.99 (s,
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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=6.3,2.8T'u, 6H); "°F AMP (471 MI', CDCl3) § -153.01 (s, 1F).

209C. (£)-LHuc-nzonponmn 3-((6-(5-((((6en3mnokcn)kapOOHMIT)aMUHO )METHIT )- 1 -
metmi-1H-1,2,3-tpuazon-4-mn)-2-MeTHIMUPUANH-3 -1 )OKCH)- 1 -

¢dTopumKIOrekcaHKapOOKCHIIAT

PactBop coemnunenus mo npumepy 209B (33 wmr, 0,081 mmonb), Gersun N-[(Tper-
OyTtokcu)kapbonumi|kapbamara (30,6 mr, 0,122 mmonb), n-BusP (0,030 mu, 0,122 mmosb) u
1,1'-(azonukapOonmn)aununepunusa (31 mr, 0,122 mmonb) B Tonyose (2 M) nepeMeInnBain
npu 50°C B Teyenue 3 4, 3aTeM OXJIaXKIaIU 10 KOMHATHOH Temmepatypsl. JloGasmsmu TFA (1
MJI) U PEaKIMOHHYI CMECh MEepeMELIMBAIN NPH KOMHATHOH TeMIieparype B TeueHue 1 4,
3aTeM KOHLEHTpUpoBaiu B BakyyMme. Heounmmennoe macno ounmanu npenaparusHoii HPLC
(xomonka Sunfire C18 30 x 100 mm; merexuums npu 220 HM; CKOpOCTb NOTOKA = 40 MJI/MUH,
HenpepbiBHbIN rpaaueHT ot 20% B 1o 100% B B Teuenue 10 muH + 2 MUH yiep:KUBaHHE MIPU
100% B, rme A = 90:10:0,1 H,O:MeCN:TFA u B = 90:10:0,1 MeCN:H,O:TFA) ¢
MOJIyYEHUEM YKa3aHHOTO B 3arojioBke coenunenws (40 mr, 0,074 Mmmosb, Beixon 91%) B Buze
npo3paunoro Macna. [M + H]" = 5403,

ITpumep 209

Cwmech coenunenus no npumepy 209C (40 wmr, 0,074 mmons) u 2,0M Bogn. LiOH
(1,86 mu, 3,71 mmons) B THF (3 M) mepememmBanu mpu KOMHATHOH TemIiepatype B
tedenue 3 4. [Ipoaykr ounmanu npenapatusHoit HPLC (kononka Sunfire C18 30 x 100 mm;
nerekuus mpu 220 HM; CKOPOCTh MOTOKa = 40 MJI/MUH; HENIpepbIBHBIN rpanueHT oT 20% B 1o
100% B B Teuenne 10 mun + 2 muH ynepxxuBanue npu 100% B, rme A = 90:10:0,1
H>O0:MeCN:TFA u B = 90:10:0,1 MeCN:H>O:TFA) ¢ nony4yeHneM yKa3aHHOTO B 3aroJIOBKE
coenunenus (37,1 mr, 0,058 mmonb, Bexox 79%) B BUme mpo3pauHoro macna. [M + H|™ =
498.2; 'H AMP (400 MTI'u, CDCIl3) § 8.06 (d, J=8.4 T'u, 1H), 7.76 (d, J=8.8 T'n, 1H), 7.39 -
7.28 (m, SH), 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 AMP (377MI', CDCl5) § -154.52 (s,
1F). hLPA1 ICso = 12 HM.
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ITpumep 210. (1R,3S)-3-((6-(5-((((Oen3mnokcn)kapOOHMIT)aMIHO )METHI)- | -MeTHII-
1H-1,2,3-Tpuazon-4-ui)-2-MeTUIIHPUANH-3 -1 )OKCH )- | -pToprimkiorekcas- 1 -kapOoHoBast

KuUCJI0oTa

OH
7
~__N
0]
N\\ S N/lko
N—N\ H

ITpumep 211. (1S,3R)-3-((6-(5-((((Oen3mnokcu)kapOOHMIT)aMHUHO )METHI)- | -MeTHII-

1H-1,2,3-tpurazon-4-mi)-2-MeTHIMUPUANH-3-1T)OKCH )- | - TopLmKIorekcan- 1 -kapOoHOBast

\\F
[ X O
O\
OH
7

KHUCJI0Ta

>~ _N
O
N\\ D NJLO
—N H
N \

AOcomoTHas crepeoxumusi coenuHeHwit mo mnpumepam 210 uw 211 He Obuia
ONpenesieHa - CTePEOXMMHUs B TIOKA3aHHBIX CTPYKTypax H300pa’keHa NPOU3BOJIBHO. J[Ba
OTHENbHBIX SHaHTHOMepa w3 mpumepa 209 (32 wmr, 0,064 MMoOmb) monydanu myTeM
xupanbHoro pasnaenenus SFC: npubop: Berger MGII-SFC, kononka: Chiralpak IC, 21 x 250
MM, 5 MKM, noaBrkHas (aza: 20% MeOH/ 80% CO., ycnosust motoka: 45 mu/muH, 150 Gap,
40°C; nnuHa BOJNHBI neTekTopa. 254 HM, BBOmMMble oObeMbl: 0,5 My pacTBopa 8 MI/mi B
MeOH:MeCN (1:1).

ITpumep 210 — nepBblii 3mroupyemsblil sHaHTHOMED (8,4 Mr, 0,017 MMonb, BeIxOx 25,7
%); [M + H]" = 498.1; 'H AMP (400 MI', CDCls) § 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
SAMP (377 MI', CDCl3) 6 -149.29 (s, 1F); hLPA; ICso = 5 HM.

ITpumep 211 — Bropoit smoupyemeiii 3aanTHoMep (11 mr, 0,022 mMmodnb, Bbixon 33,7
%); [M + H]" =498.1; '"H AMP (400 MI', CDCI3) § 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
SAMP (377 MI'u, CDCI3) 6 -150.17 (s, 1F); hLPA; ICso = 192 uM.

ITpomesxyTouHoe coenunenue 40. 2,5-nubpom-3-¢prop-6-MeTHInupuIuH
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Br

| X

N~
F
Br
ITpomesxyTounoe coenunenne 40A. 3-prop-6-MeTHIMUPUANH-2-aMUH

| X

N = E
NH,
K pacrBopy 2-6pom-3-dprop-6-merrnmupununa (5,0 r, 26,3 MMOJIb) B STUJICHIJIHKOJIE
(50 m) u BogH. 28% NH4OH (63 mu; 450 mmons) nobasnsamu Cu20 (0,19 r, 1,32 mmons),
K>COs (0,73 1, 5,26 mmonb) u N1,NI-mumerwitan-1,2-guamun (0,29 mi, 2,63 MMOJb).
Peakunonnyro cmech mnpoxayBanu Nz, 3ateM HarpeBaiu npu 80°C B TedueHHE HOUMU B
repMeTHYHOIl MpoOupKe, TMOCHe Yero ee OXJAXKAAIHM A0 KOMHATHOW TeMIepaTrypel |
skctparupoBamu CH2Cly (3 paza). OObenvHEHHbIE OpTraHUYECKHE SKCTPAKTHI CYIIMJIH
(Na2SO4) u xoHuenTpupoBanu B Bakyyme. Ocrtatok monsepranmu xpomatorpaduu (SiO:;
HenpepbiBHbIN rpaaueHT 0-100% EtOAc B rekcane), nosy4ash yKa3aHHOE B 3aroJIoBKe
coemuuenue (2,81 T, Bbxon 85%). H SIMP (500 MI'u, CDCls) § 7.11 (dd, J=10.6, 8.1 I',
1H), 6.47 (dd, J=8.0, 3.0 'y, 1H), 4.55 (br s, 2H), 2.38 (s, 3H).
IIpomexxyTouHoe coenunenue 40B. 5-6pom-3-pTop-6-MeTHIMUPUINH-2-aMUH
Br

| AN

N~ E
NH,

K pactBopy npomexxytounoro coenunenus 34A (3,91 r, 31,0 mmons) B8 CH3CN (100
wut) ipu 0°C nopumsmu nodasisuin NBS (5,52 1, 31,0 Mmonb), moanepKuBasi TeMIepaTypy
peakiun <5°C. PeaklLMOHHYIO CMeCh MEpeMellnBaly IPU KOMHATHOM TeMmIieparype B
TedeHne 30 MHH, 3aTeM KOHIIEHTPUPOBAIX B BakyyMe. OCTaTOK MOABEpraiii XpoMaTorpadpun
(S102; m3okparmueckoe smoupoBanue 30% EtOAc B rekcanax), monydasi yKa3aHHOE B
3aronoske coeaunenue (6,14 r, Beixon 97%). 'H AMP (500 MI'u, CDCIs) & 7.37 (d, J=9.6
I'n, 1H), 4.59 (br s, 2H), 2.48 (d, J=1.1 I'y, 3H).

IIpomexxyTounoe coequnenue 40

K pacrBopy BomH. 48% HBr (23,7 mn, 210 mmonb, 48%) mpu 0°C mopumsmu
MEJIEHHO NOOaBIIsLTA MpOMeEXKyTOUHOe coenuHeHue 34B (6,14 r, 29,9 mmons). o kamisim
nobasmsiin Brz (3,09 wmu, 59,9 mmonp), monmmepskuBas Ttemmeparypy peakumn <5°C.

Peakunonnyio cmech nepememmuBain npu 0°C B Tedenne 30 MHH, MOCJE YEro Mo KarjsiMm

nobGassin pactBop NaNO: (5,17 r, 74,9 mmonp) B Bozte (10 mut), moanepskuBasi TeMnepaTypy
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peakuun <5°C. PeakuuoHHyI00 cMmech nepememnBaiu B TedeHue 30 muH npu 0°C, 3atem
BBUIMBAJIH B JIENSIHYIO Boay, nommenadnaiu 5S0% sogH. NaOH u sxcrparuposanu EtOAc (2
paza). O0benMHEHHBIE OPraHMYECKHEe SKCTPAKThI poMbIBad BOAH. 10% Na»S»0s, pacconom,
cyumii (NaxSO4) m KOHIEHTpHpoBaiu B BakyyMme. OcTaTok moxsepranu xpomarorpaduu
(S102; mempepriBHBIN rpagueHT 0-25% EtOAc B rexcanax), monydasi yKa3aHHOE B 3arOJIOBKE
coenunenue (3,90 r, Bbixon 48%). 'H SIMP (500 MI'u, CDCls) 8 7.60 (d, J=6.6 T'u, 1H), 2.64
(d, /=14 TI'y, 3H).

IIpomexxyTouHoe coemuuenue 41. HMzompormun (1S,3S5)-3-((6-(5-(amunomernn)-1-
metui-1H-1,2,3-rpuazon-4-uin)-5-¢pTop-2-MeTUINUPUINH-3 -1 )OKCH ) IUKJIOTeKCaH- 1 -

KapOoOKcunaT

IIpomexxyTouHoe coenuHeHue 41 mnonydanu C UCHOJNB30BAHUEM TaKOM  Ke
MOCJIEIOBATEIbHOCTH CHUHTE3Y, KOTOPYIO HCIIOJIb30BAIU [JIsl MOJYYEHMs] COEAUHEHUs IO
npumepy 1E, 3a HUCKIIOUEHHEM TOrO, UYTO MPOMEKYTOUHOE coeanHeHue 40 uCnoap30BaIn
BMECTO 2,5-muOpOM-O-MeTUI-TUPUINHA, KOTOPbIN MCIIONBb30BAIU IJIsl CUHTE3a COEIUHEHMUS
no mpumepy 1A. LCMS, [M+H]" = 407. 'H SIMP (400 MI', CDCl3) § 7.16 (d, J=11.9 I'n,
1H), 5.05 (quin, J=12.5 T'u, 1H), 4.76 (s, 2H), 4.66 (m, 1H), 4.13 (s, 3H), 2.77 (m, 1H), 2.50
(d, J/=1.1 T'u, 3H), 2.07 - 2.02 (m, 2H), 1.97 - 1.86 (m, 2H), 1.81 - 1.62 (m, 4H), 1.27 (dd,
J=6.2,3.7T'u, 6H).

ITpomexyTouHoe COEITMHEHHE 42. 4-(3-pTop-5-(((1S,35)-3-

(1SOTIPOTMOKCHKAPOOHIT ) LIMKJIOT€KCHIT )OKCH )-0-Me TUIIIHPHAUH-2-10)- | -meTnn-1H-1,2,3-

O"'/ O

0 -d
2 o)
N

TpHAa30J-5-KapOOHOBasK KUCIIOTA

F
N CO,H
N—N
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IIpomexxyTouHoe coenuHeHue 42 mnojay4daiud C HCHOJb30BAHHEM TaKOH  Ke
MOCJIEIOBATEIPHOCTH CHHTE3a, KOTOPYIO HCIHOJIb30BAIM ISl MOJYYEHUs COEAUHEHUs IO
npumepy 64B. B nocienoBaTenpHOCTH CUHTE3a UCIIONb30BAIN POMEXYTOYHOE COCIUHEHHUE
40 BmMecTO 2,5-1uOpOM-6-MeTHII-IIUPUINHA.

CoenuHeHuss 1O TpuMepaM B cieAyomed Tabiuie  CHHTE3UPOBAIH  C
UCTIOJIb30BAHUEM OOINMX METOIUK, ONMHCAHHBIX IS MOJYYEHHs COENMHEHHUH 110 puMepam 1

u 64, U ¢ UCHOJB30BAHUEM IMPOMEXYTOUYHBIX coeauHeHud 41 u 42, unm COeqUHEHHUs IO

npumepy 137.

AHATUTHYCCKHC U
ITp. Ne Crpykrypa 1 Ha3BaHUE GHOTOrHHECKHIE TAHHELE Metopg
LCMS, [M+H]™ = 476; [Mpumep 1 ¢
212 Q OH 'H IMP (500 MI'w, 'H SIMP TPOMEKY -
0 ’|]/ (500 MI', DMSO-ds) & 7.56 TOYHBIM
N 0] (d, /=119 T, 1H), 7.49 (brs, COeTIHE-
| 1H), 4.80 (br s, 1H), 4.58 (br HHEM 35
N~ E d, J=5.2 T'u, 2H), 4.07 (s, 3H),
o) 3.92 -3.87 (m, 2H), 2.64 -
N )J\ 2.58 (m, 1H), 2.40 (s, 3H),
N=N ﬁ Om 2.00-1.75 (m, 8H), 1.71 -
\ 1.62 (m, 3H), 1.59 - 1.50 (m,
(1S,3S)-3-((6-(5-((((mux00y THUT 2H),
METOKCH )KapOOHHIT)aMHHO )METHIT)-1 - hLPA; IC50 = 112 aM.
metun-1H-1,2 3-rpuazon-4-um)-5-drop-2-
MCTHIITHPHINH-3 -1/ )OKCH ) [IUKJIOTeKCaH-1 -
KapOOHOBASI KHCIOTA
LCMS, [M+H]" = 464;
213 ,O OH 'H AMP (500 MI', DMSO- | Tlpuvep 1 ¢
0 il ds) 87.52(d, J=11.9 Tuy, 1H), | mpomexy-
N 0] 7.46 (br s, 1H), 4.80 (br s, 1H), TOYHBIM
| 456 (brd, J=3.4T, 2H), 4.06 COEIUHE-
N~ F (s, 3H), 2.63 (m, 1H), 2.39 (s, HueM 35
0O 3H), 2.01 (m, 1H), 1.91 - 1.71
N L (m, 4H), 1.67 - 1.46 (m, 4H),
IV O/\( 0.81 (br d, J=5.2 I'm, 6H):
\ hLPA, IC50 =382 M.
(18,3S)-3-((5-prop-6-(5-(((uz0-
Oy TOKCHUKAPOOHIT)aMHUHO )METHIT)- | -Me THII-
1H-1,2,3-tpua3zon-4-u)-2-Me THIIHPH IUH-
3-MJT)OKCH ) LIUKJIOTCKCAH- | -kapOoOHOBas
KHCJIOTA
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LCMS, [M+H]™ = 488;

214 Q OH 'H SIMP (500 MI', DMSO- | Ilpumep 1 ¢
0 " de) §7.52 (brd, J=10.4 Tx, TpOME3KY-
N 0O 1H), 4.94 (m, 1H), 4.80 (br s, TOYHBIM
| 1H), 4.55 (br s, 2H), 4.06 (s, COCTUHE-
N~ . 3H), 2.63 (m, 1H), 2.39 (s, HHEM 35
0O 3H), 2.27 -2.12 (m, 4H), 2.01
N L (m, 1H), 1.88 - 1.75 (m, 3H),
NN N© 1.66 - 1.46 (m, 4H), 0.46 -
\ 0.31 (m, 4H);
(18,3S)-3-((5-prop-2-metun-6-(1-metmn-5- | hLPAT IC50 = 129 uM.
((((ctimpo| 2.3 |rexcan-5-
WIoKcH)KapOoHmT)amuno )MeTin)-1H-1,2 3-
TPHUA30J1-4 -HJT) TUPUANH-3 -HUIT) OKCH)
LUKJIOTeKCcaH-1 -kapOoHOBasI KUCTIOTA
LCMS, [M+H]™ = 476;
215 ,O OH H SIMP (500 MI', 'H SIMP | IIpumep 1 ¢
0 T (500 MI'm, DMSO-dg) §7.50 | mpomesxy-
N @) (brd,J=11.6 T'u, 1H), 4.79 (br TOYHBIM
| s, 1H), 4.56 (br s, 2H), 4.06 (s, COCIHMHE-
N~ e 3H), 3.73 - 3.63 (m, 1H), 2.62 HUEM 35
0 (m, 1H), 2.38 (s, 3H), 2.04 -
N )J\ 1.97 (m, 1H), 1.89 - 1.75 (m,
RI—N H O/X 3H), 1.66 - 1.46 (m, 5H), 0.99
\ (br s, 3H), 0.37 (br s, 2H), 0.25
(18,38)-3-((5-dprop-2-meTrn-6-(1-metmn-3- | (brs, 2H);
(((((1-MeTHMUUKIOIPOTIHIT) hLPA; ICsp = 112 1M.
METOKCH)KapOoHuIT)aMuHO )MeTr)- 1 H-
1,2,3-Tpua3oa-4-m1) upHIuH-3-1T)
OKCH)LIUKJIOTCKCaH- | -kapOOHOBAsT KUCIOTA
LCMS, [M+H]" = 490;
216 Q OH IH SIMP (500 MI'w, 'H SIMP | Ilpumep 1 ¢
0 Nl (500 MI'u, DMSO-dg) 87.53 | mpomexy-
N @) (brd, J=12.2 'y, 1H), 4.79 (br TOYHBIM
| s, 1H), 4.57 (brs, 2H), 4.06 (s, COCIUHC-
N~ . 3H), 3.76 (br s, 1H), 2.59 (m, HHEM 35
0 1H), 2.38 (s, 3H), 1.99-1.92
N U (m, 1H), 1.89 - 1.79 (m, 4H),
NV O/X\ 1.68 - 1.47 (m, 4H), 1.29 -

\ 1.21 (m, 2H), 0.85 - 0.78 (m,
(18,38)-3-((6-(5-(((((1 ->TrImKIO- 3H), 0.35 (br s, 2H), 0.26 (br s,
MPOITHT)METOKCH))KaPOOHHIT)aMHHO) 2H);

metun)-1-metun-1H-1,2,3-tpuazon-4-um)-5- | hLPA,; ICso = 46 HM.
(dTOp-2-METHINUPUAUH-3-11)
OKCH)LIUKIIOTCKCaH-1 -kapOOHOBast KHCIIOTA
LCMS, (M+H)" = 450;
,O OH 'H SIMP (500 MT', DMSO- | Ipumep 64
o T de) 57.95 (s, 1H), 7.50 (brd, | mexema7c
217 X o J=11.9 I'u, 1H), 4.80 (br s, TIPOMEXKY -
I II_D, 3.88 (S, 31_1), 347-3.30 ( TOYHBIM
N A brm, 2H), 2.61 (m, 1H), 236 | coequtte-
H (s, 3H), 2.04 - 1.96 (m, 1H), oM
NSNS o 1.89 - 1.74 (m, 3H), 1.66 - 36
N—-N_ g// N 1.47 (m, 5H), 1.40 - 1.18 (br
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(18,3S)-3-[(6-{5-| (OyTokcukapOOHMT)
amuHo |-1-metwin-1H-1,2, 3-tpuazon-4-mmn} -
5-prop-2-MeTunnupuaAnH-3-
WJT)OKCH | LIUKJTOTEKCaH- | -kapOoHOBas

m, 2H), 0.84 (br s, 3H);
hLPA1 IC50: 72 uM.

KHCJIOTa
LCMS, M+H)" =448 2;
.., JOH "H AMP (500 MI'u, DMSO- TMpumep 64
o i§ de) 37.94 (s, 1H), 749 (brd, | moxema7c
XN O J=12.2 T'n, 1H), 4.80 (br s, MIPOMEXKY-
I lH), 3.89 (S, 3H), 2.61 (m, TOYHBIM
N A F 1H), 2.36 (s, 3H), 2.03 - 1.96 COETHHE-
218 H (m, 1H), 1.89 - 1.73 (m, 3H), HueM 36
AN
N o) 1.65-1.45 (m, 4H), 1.17 -
N-N gf A 0.94 (m, 1H). 0.47 (br s, 2H),
N 0.22 (br s, 2H);
(1S,35)-3-{[6-(5-{[ (uxToTIPOTIHI hLPA, ICso= 300 &M
METOKCH)KapOOHMI|aMuHO } - 1 -meTiin-1H- '
1,2 3-tpuazon-4-un)-5-drop-2-
MCTHIITHPY TAH-3 -HT | OKCH } TAKJIOTCKCaH- 1 -
KapOOHOBAsI KUCIIOTA
LCMS, M+H)" = 450;
..,, JOH 'H AMP (500 MI'u, DMSO- [Mpumep 64
o H/ de) 6 7.95 (s, 1H), 7.50 (brd, ucxema 7 ¢
N o J=12.2T'u, 1H), 4.81 (brs, TIPOMEKY-
| 1H), 3.89 (s, 3H), 3.34 (m, TOYHBIM
NP SE 1H), 2.61 (m, 1H), 2.36 (s, coeuHe-
219 H 3H), 2.01 (m, 1H), 1.90 - 1.75 HEeM 36
N N\]],o \/4 (m, 3H), 1.67 - 1.45 (m, 4H),
N—N\ 3 0.86 (m, 6H);
(18.38)-3-((5-drop-6-(5- hLPA, ICso= 152 M.
((n300yTOKCHKAPOOHMT)aMHHO)- | -MeTHIT-
1H-1,2,3-tpua3zon-4-mit)-2-Me THIIHPHIUH-
3-HIT)OKCH ) LIUKJTOTCKCAH- | -kapOOHOBas
KHCJIOTa
LCMS, [M + H]" =404 3;
o, 20O 'H IMP (DMSO-ds) &: 8.26 | Ipumep 64
o d (d, =24 Tu, 1H), 7.85 (d,| mcxema?
N OH J=8.9Tu, 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 1H), 2.61 (br s, 1H), 1.70-1.97

H
N NG o
NN 7/

\ O
(1S,38)-3-((6-(5-((n3ompomnokcu-
kapbouut)amuHo)- 1 -metun-1H-1,2.3-
TPHA30J1-4 -1JT) TUPUAUH-3 -HIT) OKCH)
LUKIOTeKCcaH-1 -kapOoHOBast KUCTOTA

(m, 4H), 1.45-1.70 (m, 4H),
1.17 (br s, 6H);
hLPAl ICS(): 389 uM.
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o) :

LCMS, [M + H|* = 404.1;

0 'H SIMP (400 MI'y, CDCls) 8 | IMpumep 64
id 8.72 (d,J=2.9 I'n, 1H), 8.38 u cxema 7
N OH (d, J=9.0 Ty, 1H), 7.95 (dd,
| J=9.1,2.8 'y, 1H), 5.56 - 5.44
N (m, 1H), 484 (br s, 1H), 4.12
71 H (t, J=6.7 Ty, 2H), 4.08 (s, 3H),
NO 7]/0 3.00 -2.91 (m, 1H), 2.34 -
NN S N 2.21 (m, 1H), 1.99 - 1.83 (m,
6H), 1.74 - 1.65 (m, 3H), 0.97
(18,3S)-3-((6-(1-meTun-5-((mpormokcH - (t, J=7.5 T, 3H);
kapbonmnt)amuno)-1H-1,2,3-tpuazon-4- hLPA, ICso= 42 5M
W) T PUIUH-3 -A1)OKCH ) [IUKIOTeKCaH-1 - ’
KapOOHOBAsI KHCIOTA
O LCMS, [M - H|" = 432.2;
o "'IH/OH 'H SIMP (500 M, DMSO-
o) de) 87.83 -7.67 (m, 1H), 7.50
“ -738 (m, 1H). 487 - 4.68 (m, | 11pmvep 64
Ny 1H), 4.11 - 3.96 (m, 1H), 3.95 | Hoxema7?
222 H -3.81 (m, 3H), 2.72 - 2.62 (m,
N o 1H), 2.57 - 2.54 (m, 3H), 2.46
N—N ) N -2.33 (m, 3H), 2.14 - 1.97 (m,
\ O 1H), 1.92 - 1.73 (m, 3H), 1.69
(18,3S)-3-((6-(5-((6yToxcukapOoHwMIT) -1.11 (m, 7H), 0.95 - 0.66 (m,
amuno)-1-metrn-1H-1,2,3-tpuazon-4-um)-2- | 3H);
METUINUPUANH-3-AIT)OKCH) LUKIOTEKCaH-1- | K1 PA, ICso = 21 uM.
KapOOHOBAsI KUCIIOTA
O’O"/’rOH
(') LCMS, [M - H|" = 444.0;
“ 7 'H SIMP (500 MI', DMSO-
Nx de) 8 7.57 - 7.44 (m, 1H), 7.31
H -7.16 (m, 1H), 4.73 - 4.42 (m,
NN 1H), 3.69 - 3.54 (m, 3H), 2.45 | [pumep 64
223 N—N ) \/D/ =234 (m, 1H),2.28-2.23 (m, | mcxema?
o 6H), 2.18 - 2.06 (m, 3H), 1.91
(18,35)-3-((2-metun-6-(1-metin-5-((((2- | - 1.48 (m, 4H), 1.44-1.12 (m,
METHILHK/IOTPOIHT ) METOKCH) 4H), 0.93 - 0.24 (m, 5H);
kapOonmn)amuno)-1H-1,2,3-tpuazon-4- hLPA, ICso = 52 5M.
WJT) T PUIAH-3 -1 )OKCH ) [IUKTOTCKCaH-1 -
kapOoHOBast KUCIOTA (CMECh
LUKJIOMPONUIBHBIX JHACTCPEOMEPOB)
LCMS, [M - H]" = 444.0;
O 'H SIMP (500 MT'er, DMSO-
0 "'/H/OH de) §7.85 - 7.62 (m, 1H), 7.50
0 -7.35 (m, 1H), 4.88 - 4.66 (m,
Z | [H), 4.02 - 385 (m, 3H), 304 |,
-~ Na -2.82 (m, 1H), 2.68 -2.61 (m, Hpcxehfa ;
1H), 2.43 - 2.27 (m, 3H), 2.10
N O\X -1.96 (m, 1H), 1.92 - 1.71 (m,
N=N 77/ 3H), 1.66 - 1.44 (m, 4H), 1.21

(18,39)-3-((2-meTun-6-(1-metun-5-((((1-

METHILHKIOMPOIINT)METOKCH)

-0.86 (m, 5H), 0.61 - 0.01 (m,
4I‘D; hLPA1 ICSO =60 sM
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kapbonmn)amuno)-1H-1,2,3-tprazon-4-
W) TAPUIUAH-3 -1 )OKCH ) [IUKIOTeKCaH-1 -
KapOOHOBAsI KHCIOTA

OH
i LCMS, [M - H" = 456.0;
=z O 'H AMP (500 MI'y, DMSO- Ipumep 64
N s | de) 67.78 -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
222 NDS N‘]]/O -3.76 (m, 3H), 2.55 (s, 4H),
N_N\ 0 2.41-2.12 (m, 5H), 2.04 -
1.91 (m, 1H), 1.85-1.70 (m,
(1S,35)-3-((2-meTmn-6-( 1 -meTra-5- ?I(_)I)l’ 91 (?ff -4;_[:;8 (m, 4H), 0.56
(((ctupo| 2.3 Jrexcan-5 -HTOKCH) : > >
kapGouwt)amuno)-1H-1,2,3-tpuazon-4- hLPA; ICso = 181 sM.
WT) A PUIUH-3 -A1)OKCH ) LTUKJIOTeKCaH- 1 -
KapOOHOBAsI KUCIIOTA
LCMS, [M + H]"=507.2;
,O,/ OH 'H SIMP (500 MI'u, CDCI5) &
) "n/ 8.05 (brd, J=8.8 I'u, 1H), 7.85
Z O (brd, J=9.1Tu, 1H), 4.85 (br
| s, 1H), 4.50 (s, 2H), 4.17 (s,
N 3H), 3.08 - 2.85 (m, 3H), 2.74
o (s, 3H), 2.25 - 1.35 (m, 16H),
226 NN WL 1.26 - 1.07 (m, 2H); TTpunep
N-N NN hLPA, ICso = 11035 uM. 137
D
(18,3S)-3-((6-(5-((N-(umk monieHTHI
METHIT)CYIb(HaMOMI)aMHUHO )METHIT)-1 -
meTun-1H-1,2 3-rpuazon-4-wm)-2-
METHJITAPUIHAH-3 -1/ )OKCH ) [IUKIOTCKCaH-1 -
KapOOHOBAsI KHCIOTA
LCMS, [M+H]"=515.0;
/O" OH 'H AMP (400 MI'u, CDCI5) &
o) M 8.00 (d, J=8.8 I'yy, 1H), 7.80
% ) (d, J=9.0 Tu, 1H), 7.36 - 7.27
| (m, 5H), 4.82 (br s, 1H), 4.34
N (s, 2H), 4.21 (s, 2H), 4.02 (s,
3H), 2.94 - 2.83 (m, 1H), 2.70
227 e e (s. 3H). 2.19 - 1.61 (m, 8H); le?;ep
N-N N H hLPA; ICso = 1802 M.
\

(18,3S5)-3-((6-(5-((N-Oenzun-
cybhaMOmI)aMuHO )METH)- | -MeTHn-1 H-
1,2,3-tpuazon-4-nmn)-2-METUI-IUPUUH-3 -

WJT)OKCH ) LIUKJTOTEKCaH- | -kapOoHOBast
KHCIIOTa
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QI"I OH
0 i
O

LCMS, [M + H|* = 543.2;

'H SIMP (500 MI'y, DMSO-
ds) 87.87 (br d, J=8.5 T'y, 1H),
7.48 (brd, J=8.5 Ty, 1H), 7.41

=
l -7.28 (m, 5H), 5.06 (s, 2H),
Xx~N 4.77 (brs, 1H), 4.36 (s, 2H),
4.08 (s, 3H), 2.71 (s, 3H), 2.64
228 O > S > )
N /\\S//O (s, 4H), 2.43 (s, 3H), 2.01 (br le?;ep
N—N /N N d, J=13.7Tq, 1H), 1.91 - 1.73
\ / (m, 3H), 1.68 - 1.45 (m, 4H);
(1S,3S)-3-((6-(5-(((N-6eH3m1-N-Me THII- hLPA; ICso =218 aM.
cybhaMort)(METHIT)aMHHO )METH/I)- 1 -
metun -1H-1,2 3-rpuazon-4-w)-2-
METHITHPUINAH-3 -AJ1)OKCH ) LIUKIOTeKCaH-1 -
KapOOHOBAs KHCIOTA
LCMS, [M + H]*=509.2;
., 'H AMP (500 MI'u, DMSO-
) " ds) 6 7.87 (brd, J=8.5 T'u, 1H),
_ 7.48 (brd, J=8.9 I'u, 1H), 4.98
| (s, 2H), 4.77 (br s, 1H), 4.05
N (s, 3H), 3.13 (brt, J=7.3 'y,
2H), 2.78 (s, 3H), 2.69 - 2.59
229 N Q /,O (m, 1H), 2.57 (s. 3H), 2.44 (s, Hpg‘;ep

N N’ 3H), 2.01 (brd, J=12.5 T,

N N\ / /\/\ 1H), 1.89 - 1.73 (m, 3H), 1.68
(18,38)-3((6-(5-((N-6ytun-N-vetun - | - 144 (m, 6H), 1.31 - 1.21 (m,
cyabpaMona)(METHIT)aMHHO )METHIT)- 1 - 2H), 0.88 (t, /=7.3 I'y, 3H)

metun-1H-1,2,3-rpuazon-4-wun)-2- hLPA, ICso = 110 sM
MCTHIITAPHIAH-3 -1/ )OKCH ) [IUKIOTeKCaH-1 -
KapOOHOBASI KHCIOTA
5 ,O OH LCMS, (M+H)" = 446 3:
i IH SIMP (500 MI', DMSO-
X 0 de) 7.73 (br d, J=8.5 ', 1H),
N 743 (d, J=8.6 T, 1H)., 4.74
(brs, 1H), 3.91 - 3.85 (m, 3H),
230 3.84-3.76 (m, 1H), 2.82 -
N\\ D ?]/0\/( 2.72 (m, 2H), 2.61 (brt, Tpuvep 64
N o J=10.5 Ty, 1H), 2.07 - 1.92
(1s,3S)-3-{[2-3mn-6-(1-Memn-5-{[(2- (m, IH), 1.90 - L71 (m, 4H),
1.66 - 1.45 (m, 5H), 1.22 (brt,
METHIITPONIOKCH)KapOoHwu |amuHo } -1H-
J=7.4 T, 3H), 0.81 (brs, 6H):
1,2,3-tpuazon-4-nn) nupuauH-3-
WIT|OKCH } IUKJTOTEKCaH- | -kapOoHOBas hLPA; ICso= 17 1M.
KUCIIOTA
LCMS, (M+H)* = 444 4
/O" OH 'H AMP (500 MI'u, DMSO-
o) "”/ de) 8 7.73 (d, J=8.5 T'ny, 1H),
. N o) 7.46 (brd, J=8.5 T, 1H), 4.75
T (brs, 1H), 3.94-3.79 (m. 4H), | [pnep 64
Z 2.80-2.76 (m, 2H), 2.60 -
H 2.52 (m, 2H), 1.96 (br d,
N o_ _/\ J=13.1Tu, 1H), 1.79 (brs,
N—N\ 27/ 4H), 1.66 - 1.46 (m, 5H), 1.23

(brt, J=7.5 Ty, 3H), 0.48 (brs,
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(18,3S)-3-{[6-(5-{| (uukTOTIPOTIH/I-
METOKCH)KapOOoHMI |aMuHO § -1 -meTun-1H-
1,2,3-tpuazon-4-wun)-2-3THANAPHANH-3 -
WJT|OKCH } IUKJIOTeKCaH- 1 -kapOoHoBast

2H), 0.23 (br s, 1H);
hLPA1 IC50: 28 HM.

KHCJI0Ta
LCMS, M+H)" = 446.3;
Q.,, OH "H AMP (500 MI'u, DMSO-
0 T ds) 87.74 (d, J=8.5 T'u, 1H),
N O 7.45(d, /=85 Tu, 1H), 4.77
| (brs, 1H), 3.89 - 3.85 (m, 3H),
NF 278 (q, J=7.6 'y, 2H), 2.60
232 \ H (brt,J=10.5 ', 1H), 2.01 (br pumep 64
N 7]/0 d, J=13.7 Ty, 1H), 1.85 (brd,
N—N\ o N J=119Tn, 2H), 1.82-1.71
(m, 2H), 1.64 - 1.45 (m, 7H),
(1S,3S)-3-[(6-{5-[(6YTOKCI/IKap6OHI/IJ'I) 1.23 (t, J=75 FH, SH), 0.85 (bI'
amuno |-1-metmn-1H-1,2,3-tpuaszon-4-wu} - s, 3H):
2-3THUITUPUINH-3 -1 )OKCH | LTUKJIOreKCcaH- 1 - h’LP A’ ICeo= 12 uM
KapOOHOBAS KHCIOTA P ’
LCMS, M+H)"=432.1;
,O,,, OH 'H SIMP (500 MI'u, DMSO-
© il de) 5772 (d, J=8.5 [', 1H),
X o 7.46 (d, J=8.5Tu, 1H), 4.72
| (brs, 1H), 4.02 - 3.95 (m, 1H),
N# 3.93 -3.83 (m, 3H), 2.78 (q,
233 H J=7.5Tu, 2H), 2.48 -2.41 (m,
N N\”/o 1H), 1.87 (brs, 2H), 1.74 (br | Hpmmep 64
N—N N d, J=10.5 T, 2H), 1.67 - 1.47

(1S,3S)-3-|(2-oTun-6-{ 1 -meTma-5-
[(mponioxcukapbonmt)amuno |-1H-1,2,3-
TPHA3OJI-4-H1 } TUPHUIUH-3-
WJT)OKCH | LIUKJTOTEKCaH- | -kapOoHOBast
KHCIIOTA

(m, 6H), 1.23 (t, J=7.5 T,
4H), 0.83 (br s, 3H);
hLPA,; ICso= 1044 5M.

Ipumep 234. (18,3S)-3-((2-meTmn-6-(1-metmn-5-((2-meTmn-2-

¢denokcunponanamuno)merun)-1H-1,2,3-tpuazon-4-mn)nupuanH-3-11)OKCH )IIUKJIOTeKCaH- 1 -

kapOOHOBAsT KUCIIOTA

., ~OH
"
= I o}
~_N
o)
—N
A

K pactBOpy 2-MeTmn-2-peHoKcunponanoBoi KuciaoTsel (4,2 mr, 0,023 mmons) 8 DCM
(0,3 ™M) mobGapmsmu 1-x10p-N,N,2-Tpumermnmnpon-1-es-1-amun (3 mkn, 0,023 mmodb).
10 wMwuH,

Cmech mnepemelnBanu IpU KOMHATHOH TemmepaType B TedeHHE 3aTeM
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KOHIEeHTpUupoBaiu B BakyyMe. K ocrarky nobasnsimm THF (0,3 mit), coenuHeHne 1o npuMepy
IH (6 wmr, 0,015 mmomp) u iPrpNEt (5 wmxi, 0,03 mmonb). PeakuuoHHyr CcMech
nepeMelBaIi P KOMHATHON TeMnepaTtype B TedeHue | 1, mocne yero podasmsuim MeOH
(0,2 mm), cmece THF/Boma (mo 0,5 mn xaxmoro) m LiIOHH;O (4 wmr, 0,1 mmomb).
PeakiimoHHyI0 CMech MepeMellnBaly IpPU KOMHATHON TeMIlepaType B TEYEHHE HOUHU,;
3HaueHue pH mosommnu no ~5 ¢ momompro 1N Boga. HCl. Cmech skcrparuposanmu EtOAc
(3x2 mi). O6bennHeHHble oprannveckue ppakunu cymmin (MgSOs) U KOHIEHTPUPOBAIH B
Bakyyme. HeounmeHnHsiii npoaykt oumimnanu npemnapatuBHoii LC/MS (komonka: XBridge
C18, 19x200 mm, yactuubl 5 MkM, monsikHas (aza A: 5:95 MeCN:H,O c 0,1% TFA;
nonsmwkHas (aza B: 95:5 MeCN:H;O ¢ 0,1% TFA, rpaguent: 21-61% B B Teuenue 20 muH,
3aTeM yaep:kuBaHue B TeueHue 4 muH npu 100% B, ckopocts notoka: 20 mi/muH. @pakuuy,
comeprKalue >KeaaeMblii MPOAYKT, OOBEIUHSUIM U CYIIWIM C MOMOLIBI) LEHTPOOEIKHOro
BBINTAPUBAHUS.

Martepuan OOMOJHUTENBPHO OUHMINAIN C HUCMONb30oBaHWEeM mpenaparuBHoii LC/MS
(xonmonka: XBridge C18, 19 x 200 MM, uHacTumbl 5 MKM; momBwkHas ¢asa A: 5:95
MeCN:H;O ¢ 10 MM Bogsa. NH4OAc; nopsmwxnas ¢asa B: 95:5 MeCN:H>0 ¢ 10 MM BoaH.
NH4OAc; rpaguent: 16-56% B B Teuenue 25 MuH, 3aTeM yaep>KUBaHUE B TEUEHUE 5 MUH MpU
100% B, ckopocth motoka: 20 m/muH). @pakiuu, COmeprKalUe >KeJaeMblid TMPOIYKT,
OOBENUHSIM M CYIIWIH C TOMOIIBK LEHTPOOEKHOTO BBIMAPUBAHMSA C TOJYYCHUEM
YKa3aHHOTO B 3arojioBke coenuHeHus (3,9 mr; Bbixon 47%; uucrora mo aaHHbiM LCMS =
95%). LCMS, [M + H]" = 508.2; 'H SAMP (500 MI', DMSO-ds) & 8.64 (s, 1H), 7.78 (d, J =
85T, 1H), 743 (d, /J=8.6 'y, 1H), 7.02 (t, /= 7.8 I'u, 2H), 6.86 (t, /= 7.3 I'y, 1H), 6.60
(d, /J=8.0T1, 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; ICs0 =392 aM.

Ipumep  235.  (18S,35)-3-((6-(5-((2-umknonenTunaneTaMuno)merui)- 1 -merui-1H-

1,2,3-tpuazon-4-ni)-2-MeTHIMHPUANH-3 -FJT)OKCH )IUKJIOTeKCAaHKapOOHOBAst KHCIIOTA
0" : “COLH

~N
0]

N AD
N—N H
\
235A. (18,3S)-3Tun 3-((6-(5-(amuaomernn)-1-merun-1H-1,2,3-rpuazon-4-umn)-2-

METHJITUPUANH-3-1JT)OKCH JIIUKJIOTeKCaHKapOOKCHIaT
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K pacteopy (1S,3S)-stun 3-((6-(5-(amunomerun)-1-merun-1H-1,2,3-tpuazon-4-nmn)-

2-MeTHNI-IIUPUINH-3-UJT)OKCH )UMKIIOTeKcaH — kapOokcumara (20 wmr, 0,054  mmons,

MOJIy4€HHOTO TaKUM 3Ke criocobom, kak npomexxyTouHoe coenuHerne 1H) u EtN (7,5 mxa,
0,054 mmonp) B DCM (3 mi) B atmocepe N2 nobasnsanu 2-nukionenTunaneruiaxiopun (9,4
mr, 0,064 mMmoub). PeakimoHHYI0 CMech mepeMeInBaid MPU KOMHATHOH TeMmIeparype B
Te4eHue 2 4, 3aTeM KOHLEHTPUPOBAIM B Bakyyme. HeouulneHHOe yka3aHHOE B 3arojIOBKE
COeIMHEHNE HCIIOJIb30BANY B CIIEAYIOIIEH peakuun Oe3 JOMOTHUTEIbHON OUHUCTKH.

ITpumep 235

K pacrBopy coemuHenust no mpumepy 235A (20 mr, 0,041 mmomp) B cmecu
THF/MeOH (mo 1,5 mn kaxporo) nobasmsuiu LiOH.H,O (3 wmr, 0,124 mmons) B Boge (1,5
mi1). PeakiMOHHYIO CMeCh NepeMelIuBaid B TeueHHe 14 4 mpu KOMHATHOH Temmeparype,
3ateM paszbapisuin Bomoit (20 mut), mpombiBaiu Et2O (10 mu) u Hedirpamuzoanmu 1,5N HCI
(1,5 min). Cmecp mepememuBamu ¢ 5% MeOH B CHCl3 (20 mu) B TeueHue 2 MHUH.
Opranudeckyro a3y mnpombiBaiu paccojoM, cymmwin (NaxSOs4) U KOHUEHTPUPOBAIH B
Bakyyme. Heounmmennbiii nmponykt oummanu mnpenapatuBHoii HPLC (kononka: Ascentis
Express C18 (50 x 2,1 mm), 2,7 mxm; nonsmxkHas ¢paza A: 5:95 MeCN:Boga ¢ 10 MM BonH.
NH4OAc; nonswxkHas ¢asza B: 95:5 MeCN:oga ¢ 10 MM Bomn. NH4OAc; Temmnepatypa:
50°C; rpanuent: 0-100% B B Teuenune 3 MHH; CKOPOCTh OTOKA: 1,1 MJI/MUH) C TIOJy4YeHUEM
yKa3aHHOTO B 3arojioBke coenuHenust (8,7 wmr, 0,019 mmonb, BbIXOH 46,2%) B BHIE
npospaunoro macna. [M + H]" = 456.2; 'H SIMP (400 MTI'u, CDsOD): § 7.84 (d, J = 8.40 I'L,
1H), 7.47 (d, J = 8.80 I'y, 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.

CoenuHeHus O MpUMepaM B CIEAYIOIIEH TaONHLe CHHTE3UPOBAIU IO METOAHMKAM,

ONMCAHHBIMU Il CHHTE3a COEUHEHNUs 110 mpumepy 235.
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Tp No CrpykTypa u HassaHHe Ananmurnaeckue v OHOJOTHICCKUC
JaHHBIC
LCMS, [M+H]" =4422;
. "H AMP (400 MI'u, CD;OD): 6 8.42
o ‘COH (s, 1H), 8.00 (d, J =9.20 T'y, 1H), 7.53
X (dd, J=2.40, 8.80 I'u, 1H), 4.74-4.79
| (m, 1H), 4.52 (s, 2H), 4.20 (s, 3H),
2 ') 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),
NI N 1.03-1.10 (m, 2H);
N=N_ hLPA; ICso = 569 uM.
(18,3S)-3-((6-(5-((2-umknoneHTHA
aretamugo)metwn)-1-merun-1H-1,2,3-
TPHA30JI-4-FT) TUPUAUH-3 -HUT)OKCH)
LIUKJIOTCKCAaHKAPOOHOBAs KUCIOTA
LCMS, [M +H]"=430.2;
/O., 'H SIMP (400 MI'u, CD;0D): & 7.84
0 ‘CO,H (d,J=840Tu, 1H), 747 (d, ] =8.80
X I'u, 1H), 4.89 (s, 2H), 4.74-4.78 (m,
| 1H), 4.16 (s, 3H), 2.71-2.79 (m, 1H),
=N o 2.56 (s, 3H), 2.21 (t, ] = 7.60 I'u, 2H),
237 2.09-2.12 (m, 1H), 1.92-1.98 (m, 3H),
NI NJ\/\/ 1.61-1.78 (m, 4H), 1.55 (p, 2H), 1.25-
N—N\ H 1.28 (m, 2H), 0.87 (t, J = 7.20 ', 3H);
(18,3S)-3-((2-meTrn-6-(1-meTmin-5- hLPA1 1Cso =783 uM.
(nenranamumomerwa)-1H-1,2,3-
TPHA30JI-4-FJT) IUPHAHH-3 -
WJT)OKCH ) LIUKJIO-TEKCAHKaPOOHOBAs
KHCJIOTa

Ipumep 238. (18S,3S)-3-((2-meTun-6-(1-meTmn-5-(2-(2-¢pennnaneramuno)atui)-1H-

1,2,3-Tprazoi-4-nia)nupuanH-3 -1u1)OKCH ) IUKJIOTeKCaH- | -kapOOHOBast KHCIIOTa

238A. Mertui (18S,3S)-3-((6-(5-(ruppoxcumerin)-1-metun-1H-1,2 3-Tpuazon-4-mn)-2-

o)
|\
N~

H
N N

METHJIHPUANH-3-HJT)OKCH )IUKJIOTeKCaH- | -kapOoKkcuiaT
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VYKa3aHHOE B 3aroJIOBKE COCAWHEHUE CUHTE3UPOBAIU C HCIIOIb30BAHMEM TAKUX KE
METOJUK, KOTOpbIE HCIIONb30BAIN AJI IMOMY4YEHHUs MPOMEXyTOUHOro coeauHenus 1E, 3a
UCKJIFOYeHHeM Toro, 4to wucrnonb3oBamu  (1S,3R)-metun  3-runpokCUIMKIOreKcaH
kapbokcunar. 'H AMP (400 MI'u, CDCls) & 8.09 (d, J = 8.7 T'u, 1H), 7.29 (d, J = 8.6 I'y,
1H), 4.81 (s, 2H), 4.72 (dp, J = 5.1, 2.7 I'y, 1H), 4.07 (s, 3H), 3.69 (s, 3H), 2.82 (tt, /= 10.2,
3.9Tn, 1H), 2.53 (s, 3H), 2.19 — 1.54 (m, 8H). LC-MS, [M+H]"=361.2.

238B. Metux (18,3S)-3-((6-(5-(6pommertn)-1-metun-1H-1,2,3-tpuazon-4-nn)-2-

METWITUPUANH-3 -UIT)OKCH )LIUKJIOTeKCaH- | -kapOokcunat

X
N~
W S Br

N—N\
K pacrBopy coenunenus no npumepy 238A (1,0 r, 2,77 mmoinb) B DCM (25 mn) npu
0°C nobasnsimn PBr3 (0,26 mi, 2,8 mMoub). Peakimonnyro cmech nepemernmnsanu npu 0°C B
TedyeHue | 4, 3aTeM HeHTpaIn30BaIl MyTEM MEIUIEHHOTO N00OaBJIEHHS HACBILIIEHHOTO BOAHOTO
pactBopa NaHCOs, cmecy oskcrparmpoBamu EtOAc (3x25 wi). OObenuHeHHBIE
OpPTaHUYECKHE SKCTPAKTHI MPOMBIBAIM BOAOH M paccosioM (rmo 15 mi1 kazaoro), CyLIMIIH
(MgSO4) u KOHUEHTpUpOBATH 6 6akyyme. HeounIneHHBIH TPOAYKT TOABEPrasind
xpomarorpaduu (SiOz; HenpepsiBHBIA TpamueHT or 0% no 100% EtOAc B rekcaHax B
tedeHre 20 MUH), TIOJTydasi YKa3aHHOE B 3aroJIOBKe coequHeHue B Bune Oemnoii mens (1,10 T,
2,6 MMOJIb, BbIXOH 92%). MS (ESI) m/z: 425.1 (M+2+H)".
238C. Metun (1S,35)-3-((6-(5-(mmanomernn)-1-merun-1H-1,2,3-rpuazon-4-mn)-2-

METHJIHPUANH-3-HJT)OKCH )IUKJIOTeKCaH- | -kapOoKkcuiaT
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K pactBopy coenunenus no npumepy 238B (1,10 r, 2,60 mmons) B MeCN (10 mu)
nopuusiMu todasistmn NaCN (0,127 1, 2,60 mmoins) B DMSO (10 min). Peakiimonnyro cmech
nepememmusanu npu 0°C B teuenue 30 MuH, 3aTeM pacnpeaesnsuiu mexny EtOAc u Bogoit.
Boganyto ¢aszy skcrparuposain EtOAc (3%x20 mu). OO0bearHEHHbIE OPraHUYeCKHEe SKCTPAKTHI
KOHLIEHTPUPOBAIU 6 6akyyme. HeounineHHbll mpoaykT noaseprainu xpomarorpaduu (SiOz;
HenpepbiBHbIN rpanueHT oT 0% no 100% EtOAc B rekcanax B TedeHue 20 MUH), rosyyas
yKa3aHHOE B 3aroJIOBKE COeIMHEHUE B BHJIE TBEPAOro BeuiecTsa Oenoro msera (0,864 r, 2,34
MMOJIb, BbIX0Z 90%). MS(+) MS = 370.2 'H SAMP (400 MI', CDCl3) & 8.28 - 7.77 (m, 1H),
7.23 (d, J/=8.8 T'u, 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. Merui (18,3S)-3-((6-(5-(2-amunosTiin)-1-merun-1H-1,2,3-tpuazon-4-umn)-2-

METHJITHPUANH-3-1JT)OKCH )LIUKJIOTeKCaH- | -kapOoKcuiaT

OQ"/H/O\

B °
N~
N; A NH,
N—N

\

K pactBopy coenunenus no npumepy 238C (155 wr, 0,42 mmons) B8 MeOH (5 mn)
nobGasystin NiClz.6H20 (10 mr, 0,042 mmoinb) u NaBHy (32 wmr, 0,84 mMonb). Peakiimonnyro
cMmech nepememnBany npu 0°C B TedeHue 1 4; moOaBisuid BOAY M CMECh SKCTParupoBasId
EtOAc (3x10 wu). OObenuHeHHble oOpraHudeckue SKCTpakThl cymuian (NaxSO4) u
KOHLIEHTPUPOBAIH 6 6axyyme. HeounmmeHHbl mpoaykT ounmnanu npenaparusaoii LC/MS:
kononka: Waters XBridge C18, 19 x 200 MM, wactuubl 5 MM, kojmonHa Guard: Waters
XBridge C18, 19 x 10 MM, actuubl 5 MM, nonsmkHas $aza A: 5:95 MeCN:H,O ¢ 0,1%
TFA; nonemxkHas ¢aza B: 95:5 MeCN:H»O ¢ 0,1% TFA; rpaguent: 50-90% B B Teuenue 20
MHH, 3aTe€M yAep:kuBaHue B TeueHne 5 MuHyT rpu 100% B; ckopocts motoka: 20 Mi/MuH.

@Dpakuuy, CoaepIKaLIue KEeNaeMblid MPOAYKT, OOBEIUHIIN U KOHLEHTPUPOBAIU 6 BAKYYME
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NyTEM LEHTPOOEKHOTO BBIAPUBAHUS C TOJTYUYEHHEM YKA3aHHOTO B 3ar0JIOBKE COEIUHEHMS.
(130 wmr; 0,35 mMmonb, Bbixon 83%). 'H SIMP (400 MI'u, CDCIls) & 8.99 (br s, 1H), 8.63 (brs,
1H), 7.83 - 7.70 (m, 1H), 7.62 (d, J/=9.0 I'y, 1H), 4.79 (br s, 1H), 4.08 (s, 3H), 3.72 (s, 3H),
337 (brd, J=5.1Twn, 4H), 2.84 (br d, J/=4.6 '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 pacrBopy coemmnenuss mo npumepy 238D (8 wmr, 0,021 mmonp) B cmecu
THF/nacennennsiii Bogueii pactBop NaHCOs (mo 1 min kaxnmoro) poGammsiu  2-
denmnanernaxnopun (3,3 mr, 0,021 mmonb). PeakMOHHYIO CMeCh INepeMeIInBaif IpU
KOMHATHOW Temmeparype B TedeHue 1 4, 3arem nodasnsmn EtOAc (2 mu). Bopsblil cioit
skcrparupoBasin  EtOAc (2x1 wmi). OObenuHEHHble OpraHUYecKHe CJIOW IMPOMBIBAIU
paccosom, cymmun (MgSOs) U KOHLEHTPHPOBAIHM 6 6aKyyme, TOJydash HEOUHIIEeHHBIH
cnokHbii 3¢up 2-pernnnaneramuna (LCMS [M + H] + = 492,3), KOTOpbIil HCTIONB30BAIH HA
CIenyIoLel cTaguu 0e3 IOMOJHUTENbHOW OYUCTKH. HeounIneHHbIi NpOxyKT pacTBOPSUIH B
THF (1 mn) u 2M Boan. LiOH (60 Mk, 0,12 MMoJib). PeakIIMOHHYO CMeCh MepeMeLIBain
IIpU KOMHATHOH TeMriepaType B TeueHue 18 4, 3aTeM KOHLeHTpupoBanu 6 éaxyyme. OcTaTok
pacteopsuin B H2O (1 mn); 3Hauenne pH mosoxmiu ¢ momoupto 1IN HCI mo ~3 u cmech
skctparupoBaniu EtOAc (2x1 mit). OObenMHEHHbIE OPraHMYECKUE DKCTPAKThI MPOMbIBAJIU
paccosniom (1 M), ey (MgSQO4) 1 KOHLIEHTPUPOBAIU 8 6aKyyme. HeounIeHHbIH MPOIYKT
ountnanu npenapatuBHoii LC/MS: kononka: Waters XBridge C18, 19 x 200 mwm, gacTuibl 5
mkM; kojionHa Guard: Waters XBridge C18, 19 x 10 MM, wacTuips! 5 MkM; nogasuwxkHas (asza
A: 5:95 MeCN:H,O ¢ 0,1% TFA; nmonmemwkHasi ¢asa B: 95:5 MeCN:H>O ¢ 0,1% TFA;
rpaauent: 50-90% B B Teuenue 20 muH, 3aTeM yaep:kuaHue B TeueHue S5 muH npu 100% B;
cKopocTh moToka: 20 mu/mMuH. @pakiun, coneprKaiue KeJaeMblii POAYKT, OOBENUHSIIN U
KOHLIEHTPUPOBAIM B BaKyyMe IMyTe€M LIEHTPOOEKHOTO BBINAPHBAHMUS, MOJIy4asl YKa3aHHOE B
3aroJIOBKe COeqUHEeHHe B BHIe OecuBeTHOro macnia. (6,9 mr, 0,012 mmons, Beixoa 54,1%).
LCMS, [M + H]" = 478.1; 'H SIMP (DMSO-ds) &: 8.10 (br s, 1H), 7.82 (d, J=8.5 I';, 1H),
7.46 (br d, J=8.6 I', 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=13.5 'y, 1H),
1.75-1.92 (m, 4H), 1.60-1.71 (m, 2H), 1.49-1.60 (m, 2H); hLPA; ICso= 138 uM.

CoenuHeHus O MpUMepaM B CIEAYIOIIEH TaONHLEe CHHTE3UPOBAIH IO METOAMKAM,

ONHUCAHHBIMU JUJIS TOJIy4YEeHUs] COEIUHEHMUs 110 pumepy 238.

AHanuTHyeckue U OUOJIOrMUECKUE

ITp.Ne CTtpykTypa H Ha3BaHUE AHHBIE
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LCMS [M +H]" = 500.1:

. OH 'H SIMP (DMSO-de) &: 7.91 (br s, 1H),
O i 7.82 (d, J=8.6 I', 1H), 7.46 (d, J=8.7 T,
O 1H), 4.75 (br s, 1H), 4.00 (s, 3H), 3.25-

3.39 (m, 2H), 2.61-3.01 (m, 2H), 2.55 (s,
4H), 2.47 (s, 2H), 1.92-2.08 (m, 2H),
1.76-1.91 (m, SH), 1.47-1.71 (m, 4H),
139 NG\ 8 1.11-1.22 (m, 1H), 0.98 (dd, J=14.0, 6.4

Y T, 1H), 0.84 (s, $H), 0.81 (br d, J=6.4
\ e} I'u, 2H);

hLPA; ICs= 1021 uM.
(18,3S)-3-((2-meTun-6-(1-metun-5-(2-
(3.5.5-TpumeTunrekcanamuno)3tun)- 1 H-
1,2.3-tpuazon-4-wn)mupuaus-3-
WJT)OKCH ) LIUKJIOTEKCaH- | -kapOoHOBast
KHCJI0Ta (JUacTepeoMEpHast CMECh)

LCMS, [M + H]* = 458.1;
o g ]/OH 'H SIMP (DMSO-ds) &: 8.02 (br t, J=5.3

T, 1H), 7.82 (d, J=8.5 T, 1H), 7.47 (d,
N o) J=8.5 Ty, 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,
N

H 1H), 2.45 (s, 3H), 2.02 (br d, J=14.0 I'xy,
N N 1H), 1.90-1.97 (m, 2H), 1.87 (br d,
N-N M J=13.4 T'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-MeTrn-6-( 1 -MeTHA-5-(2- 1.42 (m, 1H), 1.23-1.30 (m, 2H), 1.17 (t,
(4-meTunmenTasavugo)otn)-1H-1,.2,3- | J=7.3 T, 1H), 0.78 (d, J=6.7 ', 6H);

TPUA30JI-4-HIT) TUPUHMH-3-HJT)OKCH) hLPA; ICso= 1012 uM.
LUKJIOTEKCaH- | -kapOOHOBAs KUCIOTA

240

Jlpyrue npusHaku U300peTEeHUs JOJDKHBI CTaTh OUEBUIAHBIME M3 MPUBEACHHOTO BBILIE
OMUCaHMsI 0OPA3LOBBIX BAPHAHTOB OCYIIECTBJIEHHS], KOTOPbIE PUBEACHBI Il HIUTFOCTPALUN
u300peTeHust 1 He MpeaHa3HaYeHbl Uil ero orpaHuyeHus. Hacrosimee nzobpereHue Moxer
OBITh BOIUIOIIEHO B APYTHMX KOHKPETHBIX (popmax Oe3 OTKIOHEHHs OT CYLIHOCTH WJIH €ro
CYLIECTBEHHBIX MpPHU3HAKOB. JlaHHOe W300peTeHre OXBaThIBAET BCE KOMOWHAIIMU
NPEANOYTUTENIbHBIX aCTIEKTOB H300PETEHHsI, OTMEYECHHBIX 371eCh. [IOHATHO, YTO JIF00OBIE U BCE
BAPUAHTBI OCYIIECTBJIEHUS] HACTOSIIEr0 M300pEeTeHUs] MOTYT OBITh MPUHSTHI B COYETAHUU C
JTrOOBIM IPYTUM BAPUAHTOM OCYILIECTBIIEHHS WJIH BAPHAHTAMH OCYINECTBIICHUS JJISI ONTUCAHUS
JOTIOJIHUTENbHBIX BAPUAHTOB OCYIIECTBIEHHs. Takke MOHSATHO, YTO KaXKIbIH OTIEIbHBIA
3JIEMEHT BAPUAHTOB OCYINECTBJICHUS SIBJIIETCS] €r0 COOCTBEHHBIM HE3aBHCHMBIM BaPHUAHTOM
ocymectsieHns. Kpome toro, mo0oii 31eMeHT BapuaHTa OCYLIECTBICHHs NIPEJHA3HAYEH AJIs
OoOBEemUMHEeHNsT C JOOBIMH W BCEMH JPYTUMH OJJIEMEHTAaMH M3 JIIOOOro BapHaHTa

OCYHECTBJICHUA OJId OMMUCAHUA JOMOJIHUTCIIBHOIO BapuaHTa OCYLICCTBIICHUS.
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POPMYJIA U3OBPETEHUA

1. Coenunenne ¢popmysl (1):

(R®)n

@,

W €ro CTepeoM3OMephbl, TayTOMephbl, N (papMaleBTHUECKH HpUEMJIeMble COIM WU
COJBBATEL, TIE:

X! X%, X3 u X% kaxmeii, HesaBucumo, npexctapiser coboit CR® mumu N; mpu
ycnosuy, 4to He Gosiee yem asa u3 X', X2, X° umu X* npencrasnsror coboit N;

omun w3 Qb Q? u Q® npencrasnser coboit NR’, a nBa Ipyrux NpeacTaBiIsioT coboit
N

2

U TYHKTUPHAsT OKPYKHOCTb 0OO3HauaeT HeoOs3aTeNbHYI0 CBsi3b, OOPa3YIOIIYIO
apOMAaTHYECKOE KOJIbLIO;

Y! npencrasnsier coboit O mmu NR?;

O  NH
XN \/

Y WO

Y? npencrapaser coboit O mimu NR*; npu ycnosuu, uro (1) He oba Y' u Y’

Y? npencrassier coboii

npexcTasnssoT coboit O, u (2) xorma Y? mpeacrasnser coboit C(0), Y! He mpencrapaser
coboii O;

L npencrasnser coboil KOBaNeHTHYIO cBa3b umn Ci.4-aiKkujeH, 3aMmemesnbii 0-4 R7;

R! npencrasnser coboii (-CHz2).R?;

a mpencTasisieT codoit nenoe unco, pasaoe 0 wu 1;

Kaknelii R? He3aBHCHMO NpeCTaBsieT cOOON TaJioreHo, IUaHO, THIPOKCHII, aMUHO,
Ci.s-anmkmn, Cs.g-umkmnoankui, Cs.¢-rerepouuknu, Cig-ankunamuno, Cie-ramoreHankmi, Ci.
c-runpokcuankui, Ci.s-aMuHoanKui, Ci.6-aIKOKCH, AJKOKCHAJIKIII, TaJIOT€HAJIKOKCHATIKUI
WJTU TaJIOT€HAJIKOKCH,

N IpeACTaBIsIeT Co00M Leoe uncio, pasHoe 0, 1 umu 2;
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R’ u R% kaaplii, HE3aBUCUMO MPEACTABIAIOT coboil Bomopon, Cig-ankua, Cis-
raJIOTeHAJIKIII, C1-6-THIPOKCHAITKHII, C1-6-aMUHOAITK U, AITKOKCHAJTKHIL,
rajjoreHaKoKCHaNKII, C1-6-aJIKOKCH WJIH TaJIOT€HAJIKOKCH,

R* npencrasnsier co6oii Ci-10-anku, Ci-10-1eiTepupOBaHHbIN anKui (MOJHOCTBIO UK
yacTnuHO nedtepuposannbiii), Ci.jo-ranoreHankmi, Ci.jo-ankenwmwn, Csg-mmknoankmt, 6-10-
yneHHbId apui, 3-8-uneHHbii rerepouukiani, -(Cis-ankuneH)-(Csg-uuknoankun), -(Cie-
ankwieH)-(6-10-unennsiit apun), -(Cig-ankunen)-(3-8-unennsiii rerepounkimn) ui -(Cig-
aNKWIeH)-(5-6-4NeHHbId reTepoapui), rae KaKObld alKWJ, aJKEHWI, LUKJIOAJIKWUI, apwll,
reTepPOLMKIIMI U TeTepoapmil, caM Mo cede WM KaK 4acTh JAPYroro parMeHra, He3aBUCHMO
samemen 0-3 R®; unu ansrepHarusHo, R® u RY, B3siThie BMecTe ¢ aToMaMu, K KOTOPBIM OHH
NPUCOEIUHEHBI, 00pa3yloT 4-9-ueHHBIH TIeTepOLUKIMYECKUN KOJIbLEBOW (parMeHT,
KOTOpbIH 3ameneH 0-3 RS;

R> mpencrasnser co6oit  Bomopon, Cig-aNKun, adKWIaMHHO, —TaJIOT€HAaNKMIL,
TUIPOKCHAJIKUAJ, aMUHOAJIKWJI, AaJIKOKCHAJIKUJ, TaJIOTeHAJKOKCHAIKIII, QJIKOKCH WJIH
rajloreHaIKOKCH,

R® mpencrasnsier coboii BOMOPOA, raJoreHo, MUaHoO, TUAPOKCUI, aMUHO, Ci.6-aJIKu,
AJKUJIAMUHO, raJioreHaJIKuI, THIPOKCHATIKUJL, AMHUHOAJTKHUJI, AJTKOKCHAJIKHI,
rajJlOreHaJTKOKCHANIKIII, aIKOKCH WUJIH TaJIOr€HAJIKOKCH,

R7 npencrapnsier co0oii rajoreHo, OKco, UaHo, ruaApokcui, aMuHo, Cie-amkui, Cs.6-
mUKI0anKuy,  Ci6-T€TEPOLUKINI,  AJKWJIAMUHO,  TaJlOTEHAJNKWI,  THIPOKCHAJIKHII,
AMHUHOAJIKUJI, AIKOKCUAJIKHIJT, TAJION€HATKOKCHANIKII, aJIKOKCH UJTH TaJIOT€HATKOKCH;

kaxaelii R® HesaBmcumo NpencTaBisieT coOOW nelTepuii, TajlioreHo, TUAPOKCHUIL,
amuHo, 1maHo, Cis-ankwi, Ci.s-IedTepupOBaHHbIN anKui (TMOJHOCTHE) WM YaCTHYHO
NeTepupOBaHHBIN), Ca6-asIKeHuI, Ca-6-aJIKMHWII, AJIKMJIAMHHO, raJIOT€HAJIKHII,
THIPOKCHANIKUAJ,  AMUHOAJKWJI,  QJKOKCHAJIKWJ,  TaJIOTEHAJKOKCHAJKWI,  AJIKOKCH,
ranorenankokcy, -CHO, ¢eHun unu 5-6-uneHHbIi TeTepOaput, UK, albTepHATUBHO, 1Ba R®,
B3SIThIE BMECT€ C aTOMaMH, K KOTOPbIM OHH MPHUCOEAUHEHBI, O0pas3yrT 3-0-4JieHHOe
KapOOLMKINYECKOe KOJIBLIO WM 3-0-4JIEGHHOE TeTePOLMKIMYECKOe KOJBIO, KaXKI0oe W3
KOTOPBIX He3aBUCHMO 3aMerneHo 0-3 R1Z;

R’ Bri6pan 3 —CN, —C(O)OR!?, —-C(O)NR!!*R P,
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>_ e ,‘ —Re _pe 7N
O O R > O O/S\b R s o O,/S R ’ O s O/ O O s
_OH /S\NH i—>/.,
f%p\ Sk NH NH NH
’ 5 o) O n /7
> O ’ O >
OH N__R® th
P P OH
‘L‘(\,S\ \(\/ < \n/ \(\P/ NH
o’ "o 5 7 N, _p
) © 0o | O OH and N

R®  npencraBmser  coboit  Cig-amkun, — C3.6-LUKIOATKWUI,  TaJIOTeHAJIKUJ,
THIPOKCHANKII, AMUHOAJIKII, aJTKOKCHAKHUI MU TaJI0T€HATKOKCHATIKILIT,

R!° npencrasnsier coboii Bogopon umu C-10-aaKku,

R!2 i RMP xaxcelit, He3aBUCHMO MpencTaBIsAOT coboii Bomopon, Cis-ankmi, Cs-
nuk10anku,  Cai-T€TEPOLMKINN,  aNKUJIAMHHO,  TajJOTEHANKHI,  IMAPOKCHAJKIL,
AMHUHOAJIKHJI, ATKOKCHAJIKIJI, TaJJOT€HATKOKCHAJKII, aJTKOKCH HJIM TaJIOTeHANTKOKCH, 1

R!? npencraBnser coboif rajgoreHo, NMAaHO, THMAPOKCHJ, aMHuHO, Ci-aJKum,
AIKUJIAMHHO, TaJIONeHAJKHIIL, THIPOKCHANKHUJL, AMHHOAJIKIII, AIIKOKCHAJIKIL,

rajJlOreHaJTKOKCHANIKII, AJIKOKCH, TaJIOTEHANKOKCH, (DEHUJT WJTH S-O-4JIEHHBIN reTepoapul.

2. Coenunenue no 1. 1, roe

L
Qlf ﬁf

\ 5-Q° N
pparmenr Q IPENCTABJIAET COOOM

Y
TX;T/'ﬁf — L§f \/L

/N
N N\
RS N=N R®

3. Coenunenue no 1. 1 unu 2, roe

A YA R

1
gparmenT Y Y BLIOPAH U3
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0] 0]
J o g A e
A g AN

R3 ] R3 R4a )

Q) o Y
NT Yo~ S\~ SO\

|
R3 > R3 R4a , and ||Q4a

Y* npencrapnsier coboit O unu NH.
4. Coenunenue no modomy u3 m. 1-3, rae n pasHo O wn 1.
5. Coenunenue no modomy u3 mn. 1-4, rae R’ npeacrasnser coboit Ci-4-ankui.
6. Coemunenue no mobomy u3 mm. 1-5, roe R! npencrasnser co6oii COH.

7. Coenunenue no modomy u3 m. 1-6, rae
R? u R*, B3sreie BMecTe ¢ N u O, K KOTOPBIM OHHM TIPHCOEIMHEHBI, 00pa3yroT 5-7-
4JIeHHBIH reTepOLUKINIecKHil KoNbleBoil GpparMeHT, KoTopbiii 3amemen 1 R¥; u

R® npencrasnser coboii Gen3ui umm peHu.

8. Coenunenue 1o grobomy u3 mim. 1-7, roe

R* npencrasnster coboii Ci-jo-ankun, Ci-jo-ranorenankun, Cs.g-mukaoankun, -(Ciu-
ankwuieH)-(Cs.s-uuknoankun), -(Cig-amkunen)-(Cis-ankokcu) win  -(Ci-4-aJaKuieH)peHu,
r7e KOKAbIA U3 ajKuja, ajKuieHa, UUKIoankuia u (peHmna, cam mo cebe MM Kak 4acThb
Apyroii rpymnmbl, Hezapucumo 3amemes 0-3 R u

kaxnelii R® HesaBucumo NpeCTaBsieT cOOOW TaJioreHo, THIPOKCHII, aMHUHO, [UAHO,
Ci-6-aNKWI, aJKUJIAMHUHO, TaJIOTEHAJKWI, TUAPOKCHANKII, AMUHOAIKWI, aJIKOKCHAJIKHII,
rajoreHanKOKCHAIKUI, alKOKCH HJIU TaJOTeHANKOKCH, WM, albTepHAaTUBHO, aBa R®, B3aThIE
BMeCTe ¢ aroMoMm(amMH), K KOTOPOMY OHH MPHUCOEAUHEHBbI, OOpasyrT 3-6-4jieHHOe

Kap6OLII/IKJ'II/ILIeCKOe KOJIBIIO.

9. Coenunenne mo mrobomy u3 mm. 1-8, kotopoe npexncrasneHo ¢opmyioi (I1a), (IIb),
(Ic), (11d), (ITe) mnawm (1If):
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(R?), )
R (R%)n
0 R
X~ 3
== X2 )\
Yk ~
X 7a X \
3 R 4
)k R*
X7 TN Yo7 )]\ _R¢
N I 5 f°N (@)
N\ _N R3 R°—N |
R (ITa), N (IIb),
(R?), )
R (R%)n
0 R’
X~ 3
==x?2 )\
g ~
X 7a \
3 R 4
X3 A 0 \, P o
)k R*
" TN N~ )k _R*

N I | 5 N N
A\Y N R3 R4a R°>—N |
N—™ AN 5 \ =N R3 4a

R (Ilc), N (11d),
(R?), )
R (R%)n
1
0 R
)~ 3
=2 )\
< P~
X 7 X \
3 / R’2 o 0 \\3 /X4 R7a
\ VN X o 0
S \Y/

N S f II] N ~ ; N/S\N/
N\ N R3 |:|{4a R%—N | |
NN 5 \ N R3 R4a

(ITe), N (IID),

WK €r0 CTePEON30Mep, TayTOMep, WiTH (hapMalleBTHYECKU TTpUeMJIeMasi COJIb HITH COJIbBAT,
rae:
Kakaelii R’ HesaBHCHMO NpeaCcTaBysieT coOOW BOAOPOI, TajiOT€HO, OKCO, IHAHO,

runpokcu, amuHO, Cr.g-ankui, C3.e-mUKI0ankm, Ci.6-T€TEPOLUKINT, AJKUIAMHUHO,
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rajJOreHaJKWI, THUAPOKCHAJKWI, AaMUHOAJIKWI, AaJIKOKCHAJIKHI, TaJOTeHAIKOKCHAIKUI,
AJIKOKCH WJIH TaJIOT€HAIIKOKCH,

f nmpencrasnser coboii uenoe yncino, pasHoe 0, 1 wn 2;

R’ u R*, xaxplii, HE3aBUCHMO TIPECTABIAIOT OO0l Bogopo uiH Ci-4-aIKui;

R* npencrasnsier coboii Ci-io-ankun, Cs.s-ukaoankui, 6-10-unennbiii apui, - (Cr6-
ankwieH)-(Cs.g-uuknoankmn) win -(Ci.s-ankuien)-(6-10-4wieHHbI apwit), TOe KaKIbI 13
aJNKWIIa, alIKeHWIa, LUKJIOAKWIIA, apyiia, FeTepOLMKIINIA U reTepoapuia, caM o cede mim
KaK 4acThb Apyroro ¢pparmenra, Hesasucumo 3amemieH 0-3 R®; umm, anbrepuatusno, R® u RY,
B3ATbIe BMecTe ¢ N u O, K KOTOpPbIM OHM NPUCOEIUHEHBI, O0pPa3yIOT 4-6-ueHHBIN
reTepOLMKIINIECKUIT KOMbLIEBOH GparMeHT, kKoTopslii 3amerneH 0-3 R¥;

n paBHo O wiu 1; u

R!, R% R’ R% R? X! X% X3 X' u Z gBAdrOTCS TaKUMM e, KaK ONpeneneHo B

Jrobom u3 . 1-7.

10.  Coenunenue 1o m. 9, rne X' npencrasisier coboit CR®, rne R® npencrasnser coboii

Bozopon, Ci4-ankui, Ci.4-ramoreHankui win Ci-4-aJTKOKCHATKIIT.

11. Coenunenye 110 11. 9 unu 10, re X° npencrasnser coboit N.
12. Coemunenue no 1. 9 unu 10, roe
@)
X2
X! \
\ x4

S
¢dbparmMeHT BbIOpaH U3

o% 0}\

O}’1 O}‘.1
a 6a == a
\\ (RO, (ﬁN«(R‘a )d (R™)a ( N (R,
N / N\Viﬂ N Y4

, ’ , and
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kaknelii R® HesaBucumo npeacTaBisier coOOH TrajoreHo, UaHO, TUAPOKCUI, AMUHO,
Ci.¢-alKmi, aJKWJIAMHHO, TaJIOTEHAJKWI, TUAPOKCHAIKWI, aMUHOAJIKWI, aJKOKCHAJIKUJI,
rajoreHaIKOKCHUAJIKUII, aJIKOKCH WUJIA TaJIOTEHAIKOKCH, U

d nmpencrapmnsier coboli 1esoe uncio, pasaoe 0, 1 wmm 2.

13. Coenunenue no 1. 12, re

\ §(4

s
¢dbparmeHT BBIOpaH U3

>

@) @) @)
R6/N RS Re\h R%N
\_/ ,\\ﬁ r\u{

, , , and

kaxblii R® HesaBucumo npeacrasnser coboil BOZOPO, FalOreHo, [UAHO, THAPOKCHIL,

, H

AMHHO, C1-6-am<1/m, AJIKHJIaMHUHO, raJJoréHaJIKuJ, TUAPOKCHAJIKHIL, AMUHOAJIKUIIL,

AJIKOKCHAJIKHMJI, TAJIOTCHAJIKOKCHAJIKIJI, aJIKOKCHU NI I'aJIOT€HAJIKOKCH.

14.  Coenunenue no aodomy u3 . 9-13, roe f pasro 0 win 1.
15.  Coenunenne no modomy u3 mm. 1-14, koropoe npeacrasiero dopmydoi (I1la) wmm
(I1Ib):
RZa RZa
R’ R
) o]
>§X2 )§X2
A, AL ke
X X
X3S/ 0 X3/ R3
)k R* l!l o
~ I}l o~ ~ \“/ Nge
N N
A\ R3 \ ')

— _N
NN (ITla) wm NN (ITIb),
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WIH €ro CTepeoH30Mep, TayToMep, Wi (papMaleBTHYECKH MpHeMiIeMasi COJb HJIH
COJIbBAT, TIE:

R* npencrasnser coboit Bogopo, Xaop, ¢rop umu Ci.4-aJIKui;

R’ npencrasnser coboit Bogopon unu Ci-6-aIKui, u

RY RY X!, X% X3 u X* asnsrorcs TakuMu, Kak onpeeneHo B iooom us mm.1-14.

R2a
R1
16.  Coenunenmue o 1. 15, rae pparmeHt gk O BBIOpaH M3
R2a
"”I,R1
F~o
2a
\\\RZa R
X R
R' s R
&
;\o _and ;\ o
17.  Coemunenue no n. 15 umu 16, rae R! npencrasnser coboit COH.

18. Coenunenue no grobomy u3 . 15-17, roe

¢dbparmMeHT BBIOpaH M3

0}11 o

N\ Z

\
N N
and

kaxaelii R® HesaBucumo mpencrasnsier coboit Bogopon, CHs, CH,CH3, CH,OCHs,
CHF> unu CFs.
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19. Coenunenune no mrobomy u3 . 15-18, roe

R* npencrasnser coboit Cs.jo-ankun, Cs-1o-ranorenankun, Cs--LHUKI0ANKUN, GeHu,
-(Cr4-ankunen)-(Cis-ankokcen), -(Cr4-ankunen)-(C3.6-IUKIOANKNUIT) WK OSH3MIT, T aJIKUI,
aJIKWJIeH, IIMKJIOATKIN 1 OEH3MI, KaK/Ibli, He3aBucuMo 3amernensl 0-3 R®: u

kaknelii R® HesaBucumo npencTasisier co0oil ramoreHo, Ci6-aJIKuJI, aJKUIAMHHO,
rajIOTeHAIKIII, THIPOKCHAIKWI, AaMHHOAQJIKWI, aJKOKCHAJKII, TaJOr€HAJIKOKCHAIKIIL,
aJKOKCH WJIM TajlOTeHaJKOKCH, MM, albTepHAaTUBHO, nBa R® B3AThie BMecTe ¢ aTomamu,

KOTOPBIM OHH ITPUCOETUHEHBI, 00Pa3yIOT 3-0-uieHHOE KapOOILMKINIECKOE KOJIBIIO.

20. Coenunenue no mrobomy u3 . 15-19, B kotopom

R* mpencraBnser  coboit  Cs.p-anmkmn,  Cs.io-rajJoreHankuji, — LUKIOOYTHIL,
nuknonenTus1, -(CHz)1-2-(Ci-3-ankoken), -(CHR?®),-mmknonpornu, -(CHR3)»-tukno6yTun
unn —(CHR®?)1.,-gennn; rae UKIONPON, UKIOOYTUI, LUKIONEHTUI U (GEeHI, KasKIblii,
He3aBUcHMO 3amemiensl 0-3 R®; wmm, aJbTEPHATUBHO, 1Ba R®, B3siTHIE BMecTe ¢ aTOMOM, K
KOTOPOMY OHH MPUCOEAMHEHbBI, 00Pa3yIOT LUKJIOMPOIIHI,

kaxnbiilt R¥ HezaBucumo npesncrasseT coboii BOAOPO MM METUIT, 1

kaxbiii R® nesaBucumo npescrasnser co6oii ragoreHo umu C4-aKuiL.

21.  Coenunenue 1o 1. 15, koropoe npeacrasieHo ¢popmyioii (VI):

2a

R™ o
nl[”K
0o o)

RS T
N IT3
N O
A T \R4
N_N. O
N av),

WIH €ro CTepeoH30Mep, TayToMep, Wi (papMaleBTHYECKH MpHeMyIeMasi COJb HJIH
COJbBAT, TIE:

R? npexcrasnser coboit Bogopon, xaop, ¢rop umn Ci.4-aIKui;

R’ npencrasnser coboii Bogopon unu Ci-s-anKkui,

R* npencrasnsier coboii C.io-ankun, -(Ci.s-ankusen)o-1-peHut umm ~(C1.6-aTKueH ).

1-(C3-8-LMKJIOAJIKIIT); U
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R® mnpencrasnser coboit Bomopon, Cig-ankui, aJKHWIaMHHO, TaJoTeHajKHI,
TUIPOKCUANIKWII, AMUHOAQJKWJ, AQJKOKCUAJKWUJ, TaJOTCHAIKOKCHAIKUJ, aJKOKCH WJIH

raJIOr€HaJIKOKCH.

22. Coenunenue no 1. 21, rae:

R* mpencrapnsier coboii Cr.g-ankun, -(CHz)o2-(Cs-s-tmkmnoankun), -(CHCH3)-(Cs.
LIUKJIOAJIKUI),

-(CH2)1-2-pennn wnu -(CHCH3)-pennn u

R® npencrapnsier OG0 METUIT MIJTH STHIL.

23. Coenunenne mo m. 1, KOTOpoe BBIOPAHO M3 JIHOOOrO COEAMHEHHUS NO IMPUMEPaM,
IPE/ICTABJICHHBIM B OTMMCAHHUHU, WIH €ro CTepeor3oMepa, TayToMepa, i (apMareBTHUECKH

IIPUEMJIEMON COJIU UJIM COJIbBATA.

24. PapmaneBTUYECKasi KOMIIO3ULMS, COAEprKalasi OJHO WIN HECKOIbKO COSIUHEHUN 1O
moboMy u3 mm. 1-23 WM HMX CTEPeOH30MEpOB, TAayTOMEPOB, WIH (hapMaleBTHUYECKH
NPUEMJIEMBIX COJIEH WM COJIbBATOB, W (papMalleBTHYECKH MPHEMJIEMbIH HOCHTENb MU

pa3baBUTEND.

25. Coenunenne mo sroboMy w3 mm. 1-23 wiM ero crepeousoMmep, TayToMmep, MU

q)apMaL[eBTI/ILIeCKI/I npuemjieMas COJib U COJIbBAT MJIsI MIPUMEHEHNA B TCPAITHNU.

26.  CoemuHEHME WJIM €rO CTEPEOU30Mep, TaAyTOMEp, M (hapMaleBTHUECKH IpHeMIIeMast
COJIb WJTM COJIBBAT IO JI0OOMy 3 . 1-23, unm apmaueBTudeckass KOMIO3UIHMA 10 1. 24
IUIA TIPUMEHEHHMsT B JICYCHHUU 3a00JIeBaHUs, HAPYIICHUS WM COCTOSHUS, CBSI3aHHOTO C

oucperynsnuei peuentopa 1 musodocdarugnoit kucnorsl (LPAT).

27.  CoenMHEeHHWE WM €ro CTEPeOH30Mep, TayTOMep, MK (papManeBTHYECKH IpHeMIIeMas
COJIb WK COJIbBAT, WJIM KOMIIO3ULUA [JIA TPUMECHCHHUSA IO II. 26, rac 3a6OJ'IeBaHI/Ie,
HApYIIEHHE WJIM COCTOSIHHE MpPENCTaBsieT coOOi maronornueckuii (puodpos, OTTOpKEeHHE

TPaHCIUIaHTaTa, pakK, OCTEONMOPO3 WU BOCITAJIUTEIIbHBIC HAPYIICHUS.

28.  CoenuHeHHE HIH €rO CTEPEOH30Mep, TayToMep Wiu (papMaLeBTHIECKH IpHeMIIeMast

COJIb WJIH COJIbBAT, WJIM KOMITO3ULIUS JUTSI IPUMEHEHUS 110 1. 26, rie maTojiorudeckuii pudpos
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npencrasisier coboit  GuOpo3 Jerkux, MeYeHW, IIOYeK, Cepaua, MAepPMbl, TJa3 WIH

MOAKETYAOYHOMN KENE3bI.

29.  CoenuHEHHE WIH €r0 CTEPEOU30MEp, TAyTOMEp, WK (hapMaLEeBTHUECKH MTpHEeMIIeMast
COJIb WJIM COJNbBAT, WM KOMIIO3WLMS Ui NPUMEHEHWs mo m. 26, rae 3aloneBaHme,
HApYILIEHWEe UIIN COCTOSIHUE MPECTaBIsseT cOOON mauonaThuueckuii nerounsiii ¢pudpos (IPF),
HeanmkoronpHelii  creatorenatut (NASH), HeankoroipHyIO S>KHPOBYIO OOJE€3Hb IE€YEeHU
(NAFLD), xponnueckyro OOJie3Hb TOYEK, AUA0ETHUeCKyr0 OOJie3Hb MOYeK U CHUCTEMHBIN

CKJIEpO3.

30. CoennHeHMe WK €r0 CTepeoru3oMep, TayToMep, Win (papMaleBTHUECKU IIpUeMiieMast
COJIb WJIK COJIbBAT, MJIM KOMITO3HUIIMSI ISl IPUMEHEHUs 110 .27, TIe pak MpeacTaBsieT CoOoH
paK MOYEBOrO My3bIpsi, KPOBH, KOCTU, TOJIOBHOTO MO3ra, MOJIOUYHOHN >KeJe3bl, LEHTPAJIbHON
HEPBHOW CHCTEMBI, IEHKH MAaTKH, 00O0IOYHOW KHUIIKH, SHIOMETPUS, MHUINEBONA, JKEITYHOIO
My3bIpsi, TOJIOBBIX OPraHOB, MOYENOJIOBOIO TpPaKTa, TOJIOBBL, TOYEK, TOPTaHH, IEUeHH,
JIETKOTO, MBIIIEYHOW TKAaHM, LIEH, CJIM3UCTONW OOOJOYKH IMOJIOCTU pTa WIM HOCA, SUYHHKA,
MOJIKENTYIOYHON JKeJle3bl, MPECTATeNIbHOM JKeJe3bl, KOXH, CEJIe3eHKH, TOHKOH KHIIKH,

TOJICTOH KHIIKHY, KEITYAKA, ANYKa WU H.II/ITOBI/IL[HOﬁ JKEJIE3bI.

31. Coenunenne mo sroboMy w3 mm. 1-23 wiM ero crepeousoMmep, TayToMmep, MU
(I)apMaLIeBTI/ILIeCKI/I npuemiieMasi COJib Ui COJIbBAT, UJIU (bapmaueBTquCKas[ KOMITIO3UIIHUA I10

. 24 1 npUMEHEHUs B JieueHNH Gudpo3a y MIEKOMUTAIOIIETO, HYKJAOIIErocsl B STOM.

32.  CoenuHeHHe WK €ro CTEPEOH30MEp, TAyTOMEp, WK (papMalleBTUIECKH TpUeMIIeMast
COJIb MJIA COJIbBAT, WJIM KOMIIO3ULIMS [l ipuMeHeHus no 1. 31, raoe ¢ubpo3 mpencrasisier
coboii mpmonaruueckuii ¢udpo3 nerkux (IPF), neankoroneubiii creatorematur (NASH),
XpOHHWYecKoe 3abojieBaHHE TMOueKk, nuabeTnueckoe 3a00JieBaHME TMOYeK U CHCTEMHBIN

CKJIEPO3.

33. Coenunenne mo mrobomy u3 mm. 1-23 wim cTepeouzomep, TayTOMep, WIH €ro
bapMareBTHUECKH pUEMIIEMasi COJIb MJTH COJIbBAT, MM (hapMaleBTHUECKAsT KOMIIO3ULHS 110
n. 24 nus npUMeHEeHHUs B JiedeHUH (GuOpo3a Jerkux (MAHOMAaTHIEeCKUN JIeTOYHbIH (pudpo3),
acTMbl, XpoHmueckoil obcTpyktuBHOU Oose3nu Jnerkux (COPD), moweunoro ¢ubposa,
OCTPOr0 TMOBPEXKIOEHHs TOYEK, XPOHHUECKOH Oonesnn mouek, ¢(udpoza mnedeHn

(HeanmkoropHBINA cTeatorenatut), Gudpoza koxku, GuOpPO3a KHUINEUHUKA, Paka MOJOYHOU
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JKeNe3bl, paka TOKETyA0YHON >KeNe3bl, paka SIUYHUKOB, paka MPENCTaTebHOM >KeNe3bl,
rTHOOACTOMBI, paka KOCTH, paka TOJICTON KHIIKH, KOJOPEKTAIbHOIO paka, paka rOJIOBbl U
IIeW, MEJIAHOMBI, MHOXXECTBEHHOH MHEJIOMbI, XpOHHYeckoro jmumdoreiiko3a, 0oy,
CBSI3aHHOW C  OHKOJIOTHUECKHUM  3a0OJIeBaHHMEM, MeTacTa3 OMyXOJIM, OTTOPIKEHUS
TpaHCIUIaHTaTa, CKJepomepmuu, (GuOpo3a riasza, BO3PACTHON MaKyJSIPHOH IereHepaiiuu

(AMD), nnaberuyeckoll peTHHONATHH, KOJUIAr€H03a, aTepockieposa, peHomena PeiiHo

HeBpOHaTPI‘{eCKOfI oo Y MIICKOMMUTAOMICTO, HYKAAOIIETOCSA B 3TOM.
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