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OIIMCAHUE U30BPETEHUA
2420-562711EA/019
HOBBIE AHAJIOTH B KAYECTBE MOAYJATOPOB AHAPOI'EHOBBIX
PEHEIITOPOB U I'VIIOKOKOPTUKOHNJIHBIX PEHEIITOPOB

OBJIACTb TEXHHKH, K KOTOPOM OTHOCHUTCSA U30BPETEHHE

Hacrosimee wu300peTeHHe OTHOCHTCS K HOBBIM  (DapMaLeBTUYECKH —IIOJIE3HBIM,
HEeoOsA3aTeNIbHO ~ 3aMEIEHHbIM  INPOW3BOAHBIM  JUTMAPOIUPUANHOB, KOTOPBIE  MOKHO
UCTIOJIB30BaTh B KAadyeCTBE MOJYJATOPOB SIIEPHBIX pPELENTOPOB, TAaKUX KakK PeLenTopsbl,
BbIOpPAaHHBIE U3 aHIPOTEHOBBIX PEIENTOPOB M TIFOKOKOPTHKOUAHBIX perentopoB. CoennHeHus
TEOPETHYECKH MOXKHO HCIIOJB30BAaTh B JICUCHHU 3a00JIEBAaHUI M COCTOSIHUH, OMOCPEIOBAHHBIX
SIEPHBIMU PELENITOPAMH, BBIOPAHHBIMU M3 aHAPOTEHOBOTO PELENTOpPa U TIIFOKOKOPTHKOHIHOTO
peuenTopa, TaKUX Kak 3JI0Ka4YeCTBEHHbIE HOBOOOpa3oBaHus. M300peTeHne Takyke OTHOCHUTCS K
NPUMEHEHUI0 TaKWX COEIMHEHUH B KauecTBE JIEKAPCTBEHHBIX CPEICTB, COAEpXkKAIlUM HX
(apMaeBTHYECKIM KOMIIO3HIHSAM H CIIOCO0aM MX CHHTETHYECKOTO MOJYYESHUSI.

YPOBEHb TEXHUKH

SnepHble peLENTOpPBl COCTABISIFOT OOJBINOE CYNMEPCEeMENCTBO  JIMTaH-3aBHCUMBIX
(dakTOpOB  TPAHCKPHUILMHK,  YYACTBYIOLIMX BO  MHOXECTBE  (PH3HOJOTMYECKHX |
SMOPHOJIOTMUYECKUX MPOLIECCOB U CBS3aHHBIX C MIMPOKHM CIEKTPOM 3a00JIEBAHUHN YeJIOBEKa. JTO
JeNaeT WX TPHUBJICKATENbHBIMA MUIIEHSIMH JJIs1  pa3pa0OTKH JIEKAPCTBEHHBIX CPEACTB.
daxrnueckn, npudbnusutenpHo 13% Bcex omoOpeHHbIx FDA  nekapCTBEHHBIX CPENCTB
IEeNCTBYIOT Ha siiepHble peuentopel. (Mangelsdorf DJ. et al, The nuclear receptor superfamily:
the second decade, Cell 1995, 83, 835-839).

SlnepHble penenTopbl CBA3BIBAIOTCS cO crneunpuyueckumu sneMentamu JHK B
PeryJATOPHBIX OOJIACTSAX T'eHOB C IOMOINBIO BBICOKOKOHCepBaruBHOro JIHK-cBsi3piBaromero
nomena (DBD) wu co cneumpuuecKMMM — JIMTaHAAaMH C  T[OMOLIBIO  JPyroro
BBICOKOKOHCEPBATUBHOIO JIOMEHa, JHraHia-ces3biBaroiiero aomeHna (LBD), cocrosimero wus
cepun mpuOnu3uTeNnpHO 12 cnmpaned, obOpasyromux ruapodoOHbiii kapmaH. CBs3bIBaHHE
JIMTaHIOB B KAPMaHE MHAYLUPYET KOH(POPMALMOHHBIE U3MEHEHHS B PELIENITOPE, BIMAIOLINE HA
PEKPYTUPOBAaHUE KOPETYJIATOPHBIX MOJIEKYJ (KO(QAKTOPOB), CTHMYJIUPYIOIIHUX (KOAKTUBATOPHI)
WK penpeccupyromux (kopenpeccopsl) Tpanckpunimto. (Huang P. et al, Structural overview of
the nuclear receptor superfam ily: Insights into physiology # therapeutics, Annu Rev Physiol
2010, 72, 247-272).

AnpporeroBblii  peuentop (AR) mnpUHAmIEKHUT K TOACEMEHCTBY aKTHUBHPYEMBIX
CTEpPOMIHBIMH TOPMOHAaMHU SII€PHBIX PELENTOPOB, BKIIOYAIOLIEMY TaK)Xe€ 3CTPOI€HOBBIE,
TIIFOKOKOPTHKOUAHBIE, MUHEPAJIKOPTUKOUAHBIE U niporecteponossie perentopsl (ER, GR, MR u
PR). B muromnasme AR 0e3 juranga craOuim3upyercs OenkamMu TeruioBoro moka. Ilocre
CBSI3bIBAHMS JIMTaHAA TeCTocTepoHa wiu  jpuruaporecrocrepoHa (DHT)  BosHukaer

KOHpOpMALMOHHOEe W3MeHeHne B AR, BbIB3BIBAIOMIEe AUCCOLHUALMIO  CIeUU(HUECKUX
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IIanepoHoB, auMepusammo U ¢ochopumuposanne AR u tpancnokaumto AR B smpo. JTHK-

cssbBarouii fomed (DBD) B AR cBsi3bIBaeTCst ¢ aHAPOTreH-UyBCTBUTENBHBIMU 3JIEMEHTAMH,



BbI3bIBAET peKpyTHpoBaHue ammapatra TpaHckpunuuu JIHK u tpanckpunimmroo reHos. AR
OOHApy’>KMBAIOT B pA3NMYHBIX TKAHAX [0 BCEMY OpraHU3My UYeJOBeKa, BKJOYas
IIPECTATENbHYIO JKEJe3Y, CKAJIbII, KOKY U MBILILBI.

AHIPOTreHOBBINM PELENTOp SBISAETCA NEPBUYHON TepaneBTUYECKOW MHILEHBIO IPU pakKe
NPEACTATENIbHON JKeJe3bl, SBJSAIOIIEMCS] 3HAYUTENbHON MpoOseMOol 3ApaBOOXpPAHEHUS B
IIPOMBILIJIEHHO Pa3BUTBIX CTPAHAX, T.K. OH MPEACTABISET BTOPYH MO 4aCTOTE MPUYUHY CMEPTHU
OT 3JIOKAQUeCTBEHHBIX HOBOOOPA30BaHMH y MYK4YMH. Y NALMEHTOB C HEAABHO IOCTABJIEHHBIM
IUArHO30M OIYXOJb 3a4acTyl0 OrpaHHuYEHa IPEeNCTaTeNbHON Keye30H, OTKyAa €€ MOXKHO
yAAIUTh XUPYPrHUECKU WU TZie €€ MOXKHO JIEUYUTh IMOCPEACTBOM JyueBoi Tepanuu. Ecmu
ONPENeNsI0OT METACcTasbl, WM TOBBIIIEHHBIH YPOBEHb OHOMapkepa MPOCTATCIEU(PUIECKOTO
anturena (PSA) cBuaerenpCTByeT O MPOrpecCHPOBAHUN 3a00JIEBAHUS, TO TIEPBbINA KypC JCUSHUS
NpeACTaBsieT COOOH CHMKEHHE TIOCTYIUICHHsSI AHAPOTEHOB B OMyXOJb (aHTHAHIPOTEHHAs
tepanusi, ADT), T.x. Ha IEPBUYHON CTAANH, POCT OMYXOJIH MPENCTATEIBHOMN KeJe3bl 3aBUCUT OT
aH/POTe€HOB. YPOBHHU aHIPOT€HOB MOKHO CHIIKATh MOCPEACTBOM XHUPYPrUYecKON KacTpaluu
(ycTpaHeHHs] TPOAYKLUHM TECTOCTEPOHA B SMYKAX) WM IOCPEICTBOM MEINKAMEHTO3HOTO
JICYSHHS C UCTIOJIb30BAHNEM aHTUAH/POTeHOB (eakTuBanys AR), arOHICTOB MM AaHTArOHHCTOB
LHRH (punmm3uHr-gaxkropa JIOTEHHM3HPYIOLIETO TOPMOHA) (Cympeccwst MPOAYKIHH
TECTOCTepOHa B simukax) u wHruOutopoB CYP17 wmm S-anedapenykrassl (MHrHOMpOBaHHE
OMOCHHTE3a aHIPOTEHOB).

HUcxogao ADT »sddexTtuBHA B KOHTPONMPOBAHUHM 3a00N€BaHMSA, HO B IpeAenax
HECKOJIbKUX JIET OIyXOJIeBbl€ KJETKH, KaK MPABUJIO, PAa3BUBAIOT MEXAHU3Mbl HENPEPBIBHOTO
pPOCTa B YCJIOBHSIX HUCTOINEHHUS aHIPOTEHOB, U 3JI0KAYeCTBEHHOE HOBOOOPa30BaHHE CTAHOBUTCS
TE€M, YTO M3BECTHO IMOJ TEPMUHOM PELUAMBUPYIOLIMI WU KaCTPALMOHHO-PE3UCTEHTHBIN pak
npencrarensHoi skene3pl (CRPC). BonpumucTBo Mexanusmos, crnocodcrsyromux CRPC, Bce
paBHO SBJSIIOTCST AR-3aBUCHMMBIMU U BKJIKOYAKOT BHYTPUONYXOJEBBbIM CHHTE3 aHAPOTEHOB,
NOBBIIIEHHYIO JKCIpeccuio AR B pesynbraTe amriuduKaluu WM TUMEPIKCIPECCHH TeHa,
NOJIOXKUTEIBHYIO  PETYJSIMI0  KOAKTUBATOPHBIX OEJIKOB, TMOBBIMIAKOINUX aKTHBHOCTH AR,
npuodperenne myTanuu B Oesike AR, MOBBIIIAIOIINX €r0 aKTUBHOCTh B OTBET HA AHTArOHHUCTOB
WIM Jpyrue CTEpOUAHbIE FOPMOHBI, KOHCTUTYTHUBHO aKTHBHbIE BapuaHThbI crulaiicuHra AR u
nepefady CUTHala albTEPHATUBHBIMU MYyTAMH (HANMpUMep, HHAYLHUPYEMYIO MOCPENCTBOM
THIIEPIKCIIPECCHH TIIFOKOKOPTUKONAHOTO pereniropa) (Watson PA. et al, Emerging mechanisms
of resistance to AR inhibitors in prostate cancer, Nat Rev Cancer 2015, 15, 701-711).

CRPC HeusnmeunM, ¥ CYIIECTBYIOLIEE JieueHHE O0ECleunBaeT JIMIIb YMEPEHHOE
NoOBBIIEHNE 001el BppkrBaeMoCcTH Ha 4-5 MmecsueB. B 2009 rogy MennaHa BBDKHBAEMOCTH Y
NalUEHTOB C METACTa3UPYIOLINM PAKOM IMPeICTaTeNbHOM JKeNle3bl Ha MO3/1HeN CTalul, KOTOPhIM
AHTHAHAPOTEHHAsl Tepanus He NPUHECIa MOJb3bl, KaK NpaBUJIO, cocTasisia or 16 mo 20
mecsineB (Thoreson GR. et al, Emerging therapies in castration resistant prostate cancer, Can J
Urol 2014, 21, 98-105).

Hecrepouanble aHTUAHAPOTEHBbI  SBJSIOTCS  MPEANOYTUTENbHBIMH  OTHOCUTENIBHO

CTEPOHIHBIX COEIUHEHUIl B CIydae paka MpeNCTaTeNbHON >Kele3bl, T.K. OHU SABISIIOTCS Oosee



CEeNIEKTUBHBIMU M UMEIOT MeHbIne nmobounsx 3¢ dexros (Elancheran R, Recent discoveries and
developments of androgen receptor based therapy for prostate cancer, Med Chem Commun
2015, 6, 746-768).

Takum 00pa3om, CylIecTByeT 3HAYUTENbHAS MOTPEOHOCTh B HOBBIX CIIOCO0AX JIEUECHUS,
BKJIFOUAIOLINX YJIYYIIEHHbIE HECTEPOMHbIE aHTArOHUCTHI AR, KOTOpble MOXXHO HCIOJIb30BaTh
IJISL JIEYE€HUs] MEPBUYHOrO M, OCOOEHHO, KAaCTPAILMOHHO-PE3HCTEHTHOIO paka MpencTaTesIbHOM
JKeJe3bl

AnTaronuctsl AR Takke MOXKHO HCIONB30BaTh Ui JIYEHUs] APYTUX COCTOSHUIA,
HapymeHnid u 3a00JIeBaHUM, PEryJUpyeMbIX aHIPOTCHOBBIM PELENTOPOM, BKJIIOYAIOIINX, B
Ka4eCTBE HEOrPAaHUYMBAOIINX MPUMEPOB, pak MosiouHoil xkene3wl (Hickey TE et al, Expression
of androgen receptor splice variants in clinical breast cancer, Oncotarget 2015,
npeaBapuTeNbHas — NMyOnukamus OT S HOAOpsA), ONUTENHANbHBIE  paKk  SIMYHUKOB,
NO0OpOKAUYECTBEHHYIO THUIEPIUIA3HIO TPEACTATeIbHON JKene3bl, ajonenuro u akHe (Jie JL, et al,
Rational design and cunmes of 4-((1R,2R)-2-hydroxycyclohexyl)- 2(trifluoromethyl)benzonitrile
(PF-998425), a novel, nonsteroidal androgen receptor antagonist devoid of phototoxicity for
dermatological indications, J Med Chem 2008, 51, 7010-7014), rupcyTU3M H CHHIPOM
MOJIMKUCTO3a SIMYHUKOB.

Kak yka3aHO BbIlI€, TIFOKOKOPTHKOUAHBIA PELENTOpP MOXET UrpaTh POJib B OJHOM U3
mexaHu3MoB, criocodctByromux CRPC. Crauvana rumoresa o ToMm, uro GR moxer mpupasathb
PE3UCTEHTHOCTh, MOXKET Ka3aTbCs HECOOTBETCTBYIOIIEH KIMHUYECKHUM JAaHHBIM O TOM, HYTO
BBE/ICHHE TTIFOKOKOPTHKOUAOB MOKET OBITh MOJIE3HBIM JIs1 HeKoTOphIX nanueHToB ¢ CRPC. 1o
OYEBUIHOE NPOTUBOPEUHE OOBSICHAETCS TEM, UYTO INIFOKOKOPTUKOHIbI HHTHOUPYIOT MPOAYKIHIO
anpeHokoptukorpornHoro ropmona (AKTI) runodgusom, 4T0 NPUBOAUT K CHUXKEHUIO YPOBHEH
AHJPOTeHOB. JTa AKTHBHOCTH CHWKEHUS AaHAPOT€HOB IO3BOJISIET OOBSCHUTD CHIKEHUE YPOBHEH
PSA B ceBOpoTKe, HaOmofaeMoe Yy My)KYHH, KOTOPbIM BBOASIT TOJBKO IPEJHHU30H,
3aJOKyMEHTHPOBAHHOE B TPYyIMIe KOMIAapaTopa B KIMHUYECKOM HCHbITanud (¢aser 11,
npuBealIee K ogoOpeHno aduparepoHa sl panee He noaseprasuerocst xumuorepanuu CRPC.
OnHako, y My»XUHH C PakOM IpPeNCTaTeNIbHOMN >KeJe3bl, SKCIPECCUPYIOIIUM BBICOKHE YPOBHU
GR, sromy OnaronpustHoMy 3((eKTy CHUXKEHUs aHAPOreHOB OyneT MpPOTHBOIEHCTBOBATH
aktuBaimst GR B onmyxoneBbIX kjeTkax. B atux ycnoBusix, B Oosee 3¢ (HeKTUBHON cTpaTeruu
JeYeHnss MOKHO KomOuHupoBaTh wuHruOupoBanne AR u GR, yro B Hacrosmee Bpems
UCCIIENYIOT B PAMKAX PAHHUX CTAIUHA KIIMHUYECKOTO UCTIBITAHHS SH3AJTyTaAMUAAa B KOMOWHAINH C
AHTarOHHUCTOM GR mugenpucronom/RU486 (nmeHTH(UKATOD ClinicalTrials.gov:
NCT02012296). OgHUM U3 NOTEHIMATIBHBIX BMELIMBAIOIIUXCS (PAKTOPOB B 3TOM HCCIIEIOBAHUU
SBJIIETCSL TO, YTO MH(ENPUCTOH TaKXKe HUMeeT BBICOKYI apPUHHOCTH CBs3bIBaHHA ¢ AR H
MOKeT (PyHKLIHOHHUPOBaTh B kauecTBe aronncta AR. Takum oOpasom, nedeHne MugernprucToH)v
HeTpeIHAaMEPEHHO MOJKET NPUBOAUTH K akTHUBaUMU AR MOCpEnCTBOM aroHW3Ma, BBITECHSS
MOLIHBIN aHTaroHusM su3anyramuna (Watson PA. et al, Emerging mechanisms of resistance to
androgen receptor inhibitors in prostate cancer, Nature Reviews Cancer|AOP, onybnukoBanHas

oHnaiiH 13 Hos10ps 2015 ropa, u BKIIIOUEHHBIE B HEE CCHIIKN).



CylecTBYIOT HCCJENOBAaHUSA, B KOTOPBIX MOKa3aHO, 4To aroHuctoB GR, Takux kak
J€KCAaMETa30H, AOCTATOYHO I MHAYLUPOBAHUS PE3UCTEHTHOCTH K HH3aJIyTaMUAy, B TO BPeMs
Kak ¢ nomoupto antaronucra GR MoXXHO BOcCTaHaBIMBAaTh UyBCTBUTENBHOCTh. B Hacrosee
BpeMsl, C pPacIpOCTPAHEHUEM HCIOJb30BAHUS SH3ANyTaMUAA, PE3UCTEHTHOCTb CTAHOBUTCS BCE
Oonee 3HAUUTEBHON KIMHUYECKOH TPOOIEeMOH, B KOTOPOIl akTHBALMS IyTH Nepefady CUrHaIA
IIFOKOKOPTHKOUOB, TIO-BUANMOMY, UTPAET BAXKHYIO POJIb. DTH PE3YJIbTaThl IO3BOJISIOT CTPOUTD
NPEAIONIOKEHNU O POJH, KOTOPYIO TIFOKOKOPTHKOMAbI MOTYT UIPaTb B CTHUMYJISILMH POCTa
onyxonu. OCHOBHBIM PE3YyJbTaTOM 3THX HCCIIEJOBAHUI SBJIAETCA TO, YTO TIFOKOKOPTHKOHIIBI
MOTYT CIOCOOCTBOBATh POCTY M MPOTPECCUPOBAHUIO OMYXOJIH Y MYXKYHUH, y KOTOPBIX
3JI0Ka4eCTBEHHOEe HOBOOOpasoBanue skcnpeccupyer GR. Takum oOpazom, MOryT nmorpeOoBarThest
HOBBIE CTPaTerud, C TIOMOLIBKD KOTOPBIX MOXKHO OJIOKMpOBaTh mnepemady curHaia AR u
nepenayy curHama GR  w  mombitkm  paspaborate  GR- crnemuduueckne aHTaroHUCTBHI,
HEMMEIOLINEe HEHaNpaBJeHHbIX 3(Q@exToB B OTHOmEHWH AR, MOryT ObITh TOJE3HBIMH IS
NpoQUIAKTHKH WM TPEOAOJNCHUS PE3UCTEHTHOCTH K OJH3alyTamMuay. B omiwume ot
uHruouposanusi AR, KOTOpOE MOKET BBI3bIBATH HEMPHUATHBIE, HO IIEPEHOCHMbIE HEXKEIaTeIbHbIE
spreHus, odmee nHruoOuposanue GR moxer ObiTh nerampHbIM (Narayanan S, et al, Androgen-
glucocorticoid interactions in the era of novel prostate cancer therapy, NATURE
REVIEWSIUROLOGY, doi:10.1038/nrurol.2015,254, onyOnukoBanHast oHyiaitH 8 nekadps 2015
rofia, ¥ BKJIIOYEHHbIE B HEE CCBUIKH).

I'moxokopTukonse! (aroHUCThl GR) ABIAIOTCS CHIIBHBIMA HMMYHOCYTIPECCUPYIOLIUMHU U
IIPOTUBOBOCMAJIUTENIHBIMA ~ CPEACTBAMH, KOTOpbIE ILIMPOKO MCMONB3YIOT B  KadecTBe
COITYTCTBYIOLIETO JICYEHHUS NIPU TEPAITUU COJUAHBIX OIMyXOJieil st 00JIeryeHus] HeXKeNnaTeNbHbIX
SIBJICHUH, CHUKEHMsI TOKCUYHOCTU M 3aLIUThl HOPMaJbHON TKaHW. OHAKO ITFOKOKOPTUKOHUAbI
MOTYT MeIlaTh TepaneBTH4YeCKoN 3(P(EeKTUBHOCTH MPOTUBOOIYXOJIEBOH TEepaIruy, HalpuMep, B
pe3ysibTaTe WMHIUOMPOBAHMS aloONTO3a M CTUMyJSLMH mnponudepannu. Takum obpasom,
NpeaIaraloT MHUHUMH3UPOBATh HCIOJB30BAHHUE TJIOKOKOPTHUKOUIOB B IPOTHBOOIYXOJEBOM
Tepanuu. MexXaHUCTHYEeCKH, OOHApy)KEHO, YTO JAEKCAMETa30H (BaKHOE TIIFOKOKOPTHKOHIHOE
JIEKAPCTBEHHOE CPEJCTBO) CYNPECCHPYEeT MMMYHHBIH OTBET, TOBBIIIAs 3KCIPECCHIO OENKOB
KOHTposbHBIX Touek T-kierok PD-1 u CTLA-4. Tlokaszano, uto antaronuct GR mudenpucron
pesepcupyet 3101 3ddekt (K. Xing et al., Dexamethasone enhances programmed cell death 1
(PD-1) expression during T cell activation: an insight into the optimum application of
glucocorticoids in anti-cancer therapy, BMC Immunology 2015, 16, 39; M. Xia et al.,
Dexamethasone enhances CTLA-4 expression during T cell activation, Cell Mol Life Sci 1999,
55, 1649-1659).

Takum obOpasom, antaroHuctsl GR, wumeromme >¢dexT, NPOTUBOMONOKHBINA
TIIFOKOKOPTUKOMWJAM, MOKHO HCIIOJIb30BaTh B KaueCTBE AKTUBATOPOB MMMYHHOM CHCTEMBbI AJis
JEYSHHUsT COJHUIHBIX OIyXOJie Kak MOHOTEpanmuid M B KOMOMHALMU C WHIHOMTOpaMuU
KOHTPOJIBHBIX TOYEeK. B Hacrosimee Bpems, MHU(ENPUCTOH M3Y4alOT HAa MALUEeHTax Co
3JI0KAYEeCTBEHHBIMM HOBOOOPA30BAaHUSAMH, TA€ MEXaHM3Mbl CTPECCOBBIX pPEAKLUH, BKIIOUas

TUNoTajaMo-runopusapHo-HaanoyeyHukosyto  ocb (HPA), 3auacTyro akTHBHpPOBaHbI U



IUCPETYIUPOBAHBL.

BbicOokne ypOBHH M M3MEHEHHBIE CYTOYHBbIE PUTMbI KOPTH30JA, TIIFOKOKOPTUKOHIHOTO
rOPMOHA, Y4YacTBYIOILIEr0 B CTPECCOBOM Iepenavye CUTHaja, BOCHAJEHHH M MeTaboiu3Me,
KOPPEeNUpPYOT ¢ HeONarompusTHBIM IPOTHO30M Yy TMALMEHTOB CO 3JI0KAYeCTBEHHBIMU
HOBOOOPA30BaHMUSMHU TEPMHHAIBHON CTaIuM, HAMPUMEP, PAKOM JIETKHX, MOJOYHOH >KEeJe3bl,
toncroro kumeynuka u sugHukoB (H.M. Kimet al., Random serum cortisol as a predictor for
survival of terminally ill patients with cancer, Am J Hosp Pall Med 2016, 33, 281-285; A.
Schrepf et al.,, Diurnal cortisol and survival in epithelial ovarian cancer,
Psychoneuroendocrinology 2015, 53, 256-267).

HenaBHO moOKa3aHO, 4YTO TPONYKIMS KOPTH30JAa SIBJSIETCS  PACIpPOCTPAHEHHBIM
NPU3HAKOM LIMPOKOTO CIEKTPa 3JO0KAYECTBEHHBIX KJETOK, U YTO OINYXOJEBBIH KOPTH3OJ
uHruoupyer nponudepamuro onyxonecnemuduueckux CD8" T-knerok GR-crnenupuueckum
obpazoM. Dpdexr marnOupoBancs B mpucyrctBuu anraroHucra GR mudenpucrona/RU486.
OTU AaHHBIE MO3BOJSIFOT MPEAINOJNIAraTh, YTO MPOAYKIUS KOPTH30JIa OIMyXOJEBBIMH KJIETKAMHU
MOJKET BBITIOJHATh BaKHYIO MMMYHODPETYJIATOPHYIO (PYHKIMIO, U 4TO aHTaroHuctsl GR moryr
o0yamaTh TepaneBTUYECKHM MOTEHIINAJIOM B Ka4eCTBE PEAKTUBATOPOB HMMYHHOH cucTeMbl (N.
Cirillo et al., Characterisation of the cancer-associated glucocorticoid system: key role of 11b-
hydroxysteroid dehydrogenase type 2, Br. J. Cancer 2017, mepaBapuTenbHas MyOnukamus
onnaiin 1-10, doi: 10.1038/bjc.2017.243).

B HacTosimee BpeMs, CYIIECTBYET HECKOJBKO AHTArOHHUCTOB TIIFOKOKOPTHUKOMIHBIX
peLenTopoB, MPOAABAEMbIX HA PBIHKE M HCIONb3YEMBbIX B KIMHUYECKHMX aHanmm3ax. OHu
BKJIFOYAIOT MU(ENPUCTOH, CUHTETUYECKOE CTEPOUIHOE COEAMHEHHE, KOTOPOE HCCIENOBAIU B
Ka4eCTBE aHTUTIIOKOKOPTUKOUIHOTO JIEKAPCTBEHHOTO CPEICTBA AJIS JIEUEHHsI IEPCUCTUPYIOLIEH
win peunauBupyomeit 6onesnn Hunenko-Kymunra. Ero adduaHOCTE K mporecrepoHOBOMY
peuenTopy sBJsieTcsi OCHOBHBIM HermoctaTkoM (Schteingart D E., Drugs in the medical treatment
of Cushing's syndrome, Expert Opin. Emerging Drugs (2009) 14(4):661-671). [pyrue
AHTArOHUCTBI TJIFOKOKOPTHUKOMIHBIX PELENTOPOB HAXOASTCS Ha CTAAWH JOKJIMHUYECKOM
paspaborku (Kach J. et al, Selective glucocorticoid receptor modulators (SGRMs) delay
castrate-resistant prostate cancer growth, onybnukoBanHast Ha mct.aacrjournals.org 21 ampens
2017 roma; Hunt H.J. et al, The Identification of the Clinical Candidate (R)-(1-(4-fluorophenyl)-
6-((1-methyl-1Hpyrazol-4-yl)sulfonyl)-4,4a,5,6,7,8-hexahydro-1H-pyrazolo[ 3,4-g] isoquinolin-
4a-yl)(4-(trifluoromethyl)pyridin-2-yl)methanone (CORT125134): A Selective Glucocorticoid
Receptor (GR) Antagonist, J. Med. Chem, DOI: 10.1021/acs jmedchem.7b00162, nara
nyOmkanuu (Ha BeO-calite): 03 ampens 2017 roxa).

Ilepeunicnerne winu OOCY)XKIOEHHE SBHO paHee ONyOJMKOBAaHHBIX JIOKYMEHTOB B
HACTOSIIIEM OMHUCAHUH HE 00s3aTENbHO CIENYET CUUTATh IMOATBEPKACHUEM TOTO, YTO JOKYMEHT
SIBJIIETCS YaCTBIO YPOBHS TEXHUKHU MJIH MPEICTABISAET COOOH OOIEeN3BECTHBIE 3HAHMSL.

1,4-muruaponUpUINHBl TPEACTABISIIOT COOOM BaKHBIA KJIACC CEPAEYHO-COCYIUCTBIX
JIEKapCTBEHHBIX CPEACTB, TAKUX KaK HU(ETUNHUH, HUTPEHIUINUH, aMJIOAUIIUH U MHOTHE IpyTue

aHaJIOru, MPOSABJIAOIIUE CBOC AHTUTHIICPTCH3UBHOC U aHTHUAHTMHAJIBHOC HeﬁCTBHe, 6J'IOKI/Ipy51



KaJblMeBble KaHaibl L-tuma. 1,4-muruaponupuanHOBOE SIIPO TaKKe MPENCTaBIsieT COOOM
NPEANOYTUTENbHBIN  Kapkac, KOTOpPbII NpH  COOTBETCTBYIOLIEM  3aMELIEHUH  MOXKET
B3aUMOJIEHICTBOBATh C Pa3HbIMU PELENTOpPaMH U HOHHBIMH KaHajaMu, oOecreunBas pasHble
Buabl Ouonorunueckoit akruBHoctu (P. Ioan et al., 1,4-Dihydropyridine scaffold in medicinal
chemistry, The story so far and perspectives. (Part 1): Action in Ion Channels and GPCRs. Curr.
Med. Chem. 2011, 18, 4901-4922; E. Carosati et al., 1,4-Dihydropyridine Scaffold in Medicinal
Chemistry, The story so far and perspectives (Part 2): Action in Other Targets and Antitargets,
Curr. Med. Chem. 2012, 19, 4306-4323).

B mexxayHaponHoi nateHTHOH 3asiBke Ne WO 2005/016885 A2 onuCHIBAIOT pa3idvHbIE
OUTUAPOTIUPUANHBI C HMHTHOMTOPHOH aKTUBHOCTBEO B OTHOLIEHHM OeTa-aApeHeprHYecKux
peLenTopoB U KajlblMEBbIX KaHaloB L-Tuma, KOTOpble MOXKHO HCIOJB30BaTh Ui JIEUSHMUS
3aboneBanmii cepana. ONHAKO HE YKa3aHO, MOXKHO JIM MCIOJb30BATh 3TH COCAUHEHUS IS
JICYSHHS 3JI0KAYE€CTBEHHOTO HOBOOOPA30BaHUSI.

B eBpomeiickoit marentHoi 3asBke Ne EP O 217 530 Al onmuchiBarOT NMpOU3BOAHBIC
JUTHIPONUPUIMHOB B KayeCTBE Ba30JMJIATaTOPOB, KOTOPbIE MOXHO MCIIONb30BaTh B JIEUEHUU
UHCYJIbTA, CTEHOKapAuu U MUrpeHu. Kpome Toro, coeuHeHus: MOKHO MCIIONb30BaTh B KAUeCTBE
cpencts mpotuB actMbl. Cpemu ONHMCAHHBIX COeOUWHEHWH ecTb 4-OeHzoruoden-1,4-
OUTUAPOTIUPUANH-3,5-Tu3pUpHBIE TPOU3BOAHBIE, HEAKTUBHBIE B KA4eCTBE MOAYJIATOPOB
aHJIPOTEHOBOIO peLenTopa M, TakuM o00pa3oM, HEBKIIOUEHHbIE B O0OBEM HACTOSLIETO
n300peTeHus.

B narentHoit 3asBke CIIIA Ne 2016/0151388 A1l omuchiBalOT CIIOCOO M KOMITO3HUIIUH,
OTHOCSIIIMECS K AHTArOHUCTY TIIIOKOKOPTUKOMAHOIO pELENnTopa IPU pake MpeacTaTesbHOM
JKeJie3bl B OT/EJIbHOCTH WJIM B KOMOMHAIIMM C aHTarOHUCTOM aHAPOT€HOBOro perenrtopa. Pak
NPEACTATEIbHON JKeJIe3bl MOXKET CTAHOBUTHCS PE3UCTEHTHBIM K AHTHAHAPOTEHHON Tepamuu,
HarpuMep, MOCPEACTBOM MOBBIUICHUS SKCIPECCUU W/WIIN aKTUBHOCTH TIIFOKOKOPTHKOHIHOTO
pereniropa.

[TpobiemMol, KOTOPYO MOYKHO PELIUTh C MOMOIIbBI HACTOSLIETO H300PETEHHS, SIBJISETCSI
NPEAOCTABIIEHHE COSTUHEHUI B KaUYeCTBE MOAYJISITOPOB SAEPHBIX PELENTOPOB, BHIOPAHHBIX U3
aH/IPOTE€HOBOTO PELIeTITOPa U TIIFOKOKOPTUKOUIHOTO PEeLienTopa.

CYHIHOCTDB U30BPETEHUA

B oxgHOM u3 acnekTos (acrnekTe 1) HacTosIee H300pEeTeHHEe OTHOCUTCS K IPOH3BOIHOMY

nuruaponupunuHa Gopmyisr (I):

=X
/




rae:

- R! sBnsercs IPYIIIOH, BEIOpAaHHON 3!

a) -COR’,

b) -COOR”,

c) -CN,

d) -C(O)NH,,

- R’ sBnsercs TPYNIION, BBIOPAHHON U3:

a) nuHeliHoro wiu passerBieHHOro C;-Cg-ankuia, HeoOs3aTeNbHO 3aMelleHHoro 1, 2
WK 3 3aMECTUTENISIMU, BIOPAHHBIMH U3 —N(R(’)R7 U —OR6, atoma rajiorena, C;-Cg-LIMKIIOANKHIIA
U aJIKUHUJIA,

b) C3-Ce uxnoankunia,

- R? sByisiercst IPYIINOH, BEIOPAHHON 3!

a) -COOR®,

b) -COR®,

¢) -C(O)N(R®R’,

d) -CN,

e) —S(O)nRg, IJI€ N SIBJISIETCS HEeJIBIM YHCJIOM OT 1 110 2,

- R® u R’ HesaBucumo BbIOpaHbI U3

a) ymHeliHoro wiu passerBieHHOro C;-Cg-ankuia, HeoOs3aTeNbHO 3aMelneHHoro 1, 2
WIN 3 3aMECTUTEIISIMH, BBIOPAHHBIMH U3 Al v B,

b) rpymmer A,

C) aToMa BOZOpONa,

WJIH

- R® u R’ BMecre ¢ atomom asora, K KOTOPOMY OHHU MPHUCOEOUHEHbI, 00pa3yrT S5-6-
YJIEHHBbIH TeTepOLMKI, HeoOs3aTeqbHO comeprkamuii 1 rerepoaroM, BeiOpaHHbId 13 O u N, u
yKa3aHHbBIN TeTEPOLIMKI HE00s3aTeIbHO 3aMeleH | uiu 2 rpyrnamMu, He3aBUCUMO BbIOPaHHBIMU
U3 TuHeWHoro win passersiaeHHoro Ci-C.ankuna,

- R? sBoisiercst TPYIINOH, BEIOPAHHOW 3!

a) nuHeliHoro wiu passeTBieHHOro C;-Cg-ankuia, HeoOs3aTeNbHO 3aMelleHHoro 1, 2
WK 3 3aMECTHUTENISIMU, BHIOPAHHBIMH U3 aTOMa rajoreHa, —N(R(’)R7 u —OR6,

b) C3-Cg-1iuknioankuia, HeoOs13aTeIbHO 3aMeleHHOro 1, 2 uin 3 aToMaMu rajoreHa,

C) aToMa BOZOPONa,

d) -NHo,

e) -CN,

- R* sBnsiercs TPYIIIOH, BEIOPAaHHON 3!

a) rpymmsr A’

b) muuelinoro win pa3BeTBieHHOTO Ci-Ce-ankmia, HeoOs3aTeNbHO 3aMelneHHoro 1, 2
WIN 3 3aMECTUTEIISIMH, BBIOPAHHBIMH U3 Al v B,

¢) -N(ROR’,

d) -CN,



e) -CO-H,

f) -CO-Me,

g) -CO-OMe

h) aroma Bomopona,

- Xl, Xz, X3, X4, 1 X° HE3aBHCUMO BbIOpAHBI U3 C—Bl, NuC-H,

- A' BeiGpana u3:

a) C3-Ce-1MKIOATKIIA, KOJIBLO KOTOPOro HeoOs3aTeNbHO 3amemieHo 1, 2, 3 wmm 4
3amecTuTeNsIMH, BbiOpanHbiME 13 =0 u B,

b) 3-6-4JIeHHOTO HACBILEHHOTO TeTEPOLMKIMIBHOTO KOJblla, conepxkamero 1, 2 wmm 3
rerepoaroma, BbiOpaHHbie U3 O, S u N, U KOJNBLIO KOTOPOro HeoOs3aTeNIbHO 3aMerneHo 1, 2 wiu 3
3amecTuTeIsIMH, BbIOpanHbiME 13 =0 u B,

¢) ¢eHWIbHOW WM 5-6-4JieHHOH TreTepoapuiIbHON Tpynnbl, Jr00as U3 KOTOPBIX
HeoOs13aTeNbHO 3amelnena 1, 2 uin 3 3aMeCTUTEISIME, BBIOPaHHBIMHU U3 B';

- KaXKObId B! nesasucumo BbIOpaH u3 aroma rajoreHa, -CFs;-rpynmbei, S5-6-4ieHHOro
retepoapuia, JuHelHoro win passersienHoro C-Ce-anxmia, -CN, -N(R®R’, -OR®, -C(=0)R®,
-C(=0)OR®, -C(=0)NR®R’, -OC(=0)-R®, -N(R®C(=0)R’, -NR’SO,R®, -SO,N(R®R’, -SR®,
-S(O)R® 1 -S(O):R°,

- kaxabiii B” He3aBHCHMMO BbIOpaH u3 atoma rajoreHa, -CN, -N(R6)R7, -OR®, -C(=O)R6,
-C(=0)OR’®, -C(=0)NR*R’, -OC(=0)-R®, -N(R®C(=0)R’, -NR’SO,R®, -SO,N(R®R’, -SR®,
-S(O)R®, -S(0):R® 1 AJKMHUIBHOI TPYIITIBL,

- Kaxblii B’ He3aBHCHMO BBIGPAH M3 aTOMA rajoreHa, JHHEeHHOro WM Pa3BETBICHHOrO
C-Ce-ankmma, -CN, -N(ROR’, -OR®, -C(=0)R®, -C(=0)OR®, -C(=0O)N(R®R’, -OC(=0)-R°,
NR®C(=0)R, -NR’SO,R®, -SO.NRR’, -SR®, -S(O)R®, -S(0),R",

kaxabii R® u R’ HesaBricuMo npeacTaBJsieT CoOOM:

- aTOM BOJIOPOJa,

- ymHeWHb wumu  pasBerBieHHbIH C-Cp-amkun, Cs-Cg-uuknoankun u  Cy-Ce-
reTepPOLMKIIOANIKIII, HEOOsI3aTeIbHO 3aMelleHHble 1, 2 uiu 3 3aMeCTUTENsIMUA, BHIOPAHHBIMU U3
=0 (okcorpyrmrbl), aTomMa rajorena, ruapokcurpymnmnsl, Gennna, Cs-Co-IUKIO0ANKIIA, THHEHHON
WIH  Pa3BETBICHHOU C-C4-aNKOKCHTPYIIIBI, AMUHOTPYIIIIBI, ANKUJIAMUHOTPYIIIIBI,
TUANKUJIAMHAHOTPYIIIBL, JIMHEWHOTO WK pa3BeTBIeHHOTo C-Cg-ankumkapOoHua,

- (PEHWIIBHYIO WU S5-6-4JIEHHYIO TeTepOaPUIIbHYIO TPYIIY, HEOOsI3aTEIbHO 3aMeIeHHbIE
1, 2 wiu 3 3aMecTUTeNsIMH, BHIODAHHBIMU M3 aTOMa TajiOreHa, [UAHOTPYIIIbI, JTHHEWHOTO WJIH
passetrBieHHOro C-Cg-ankuna, nuHerHoro wunu pa3eerBieHHOro C-Cg-rajioreHankunia,
TUJIPOKCUTPYIIbL, JIMHEHHOW win  pa3BerBiieHHOW C1-Cg-aIKOKCUTPYIIBI, aMHHOTPYIIITHI,
ANKWJIAMUHOTPYIIIIBI, TUATKIIAMUHOTPYIIIIBI,

- R® u R’ BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH IPHCOELHHEHbI, OOPA3yIOT 3-8-
YJICHHOE KOJIbIIO, HEOOs3aTeIbHO COAepIKallee JAOMOJHUTEIBHBIA reTepoaToM, BBIOPAHHBIN M3
O, N u S, u KOJBIO KOTOPOro HeoOs3aTenbHO 3aMerneHo 1, 2 uiam 3 3aMecTHTeNsIMH,
BbIOpaHHbIMU 13 =0 (OKCOrpyIIbl), TUHEHHOTrO Win passerBieHHOro C-Ce-ankuna, TUHEHHOTro

unu  passersieHHOro C-Cg-ranoreHankuna, JjauHeWHoro wnu passersiaeHHoro Ci-Cs-



ANKWIKapOOHUIIA,

npu ycioBun, uto ecan R' mpexncrasmsier coGoit -COOR’, u R* npencrasisier co6oii -
COOR®, To R* He sBisteTcst MeTHIBHOI rpyIIIION,

u ero (papMaLeBTUIECKH MPUEMIIEMbIM COJISIM.

JIpyrHe acrieKThl HACTOSIIET0 U300PETeHNs MPEACTABIISAIOT COOOH Clieayolee:

Bo BTrOpom acmekte HacTosiiee H300peTeHHEe OTHOCHTCS K CHoco0aMm MONy4YeHUs
COEIMHEHUI 1O MEPBOMY aCIIEKTY.

B Tperbem acmekTe Hacrosiiiee HW300peTEHHE OTHOCUTCS K (papMaleBTHYECKUM
KOMITO3UIIHSIM, conepkaruM 3G PekTHBHOE KOJUYECTBO COEAMHEHHUSI 110 TIEPBOMY aCIIEKTY.

B uerBepTOM acmekTe HACTOsIEe H300pETeHHE OTHOCHTCS K KOMOWHHPOBAHHOMY
MPOAYKTY, COAEpKaIeMy COCIUHEHHE I10 TEPBOMY acCMeKTy W JAPYroe TeparneBTUYECKOe
CPEICTBO, BBIOPAHHOE U3 CPENCTB IS JICUEHUS] paKa MPEACTATEIbHON KeJie3bl, KaCTPAIMOHHO-
PE3UCTEHTHOrO paka MPeACTaTeNbHON JKENe3bl, paKka MOKETYIOYHON KeJe3bl, paka MOYEBOIO
My3bIpsi, paka TMOYKH, paka >KeJNyAKa, paka JIETKHUX, paka MOJOYHOH JKeNe3bl, paka TOJICTOTO
KUIIEYHUKA, KOJOPEKTAJIbHOIO paka, paka SIMYHUKOB M JPYTUX COJUAHBIX OIyXOJeH,
MEJIAaHOMBI, METACTa3UPYIOIIUX 3JIOKAYECTBEHHBIX HOBOOOPA30BaHMA, TOOPOKAUYECTBEHHOM
TUIEPIUIA3UH NPEACTATeIbHON JKeJIe3bl, CUHApOMa nosukrcTo3a suaHukoB (PCOS), BeimaneHust
BOJIOC, THPCYTH3Ma, aKHE, TUMIOTOHAIU3Ma, 3a00JIeBaHU ¢ MBIIIEYHOW arpodueil, KaXeKCHHu u
cuHapoMa KymmHra, BbI3BIBAEMOIO AHTUIICUXOTUYECKUMH JIEKAPCTBEHHBIMU CPEICTBAMHU
YBEJUYEHUS MAaCChl, OJKUPEHHUs, [OCTTPAaBMATHYECKOIO CTPECCOBOTO pACCTPOICTBA U
aJIKOTOJIU3MA.

B msitom acnekTe Hacrosiiee n300peTeHne OTHOCUTCS K MPUMEHEHHIO COSIUHEHUH 10
MEepPBOMY acCHeKTy IJisi MPOU3BOACTBA JIEKAPCTBEHHOIO CPEACTBA, B YACTHOCTHU, JI JICUEHUS
3a00NieBaHMiA, KOTOPbIE MOKHO YJY4IIATh MOCPEICTBOM MOAYJSLUU SAEPHBIX PELEeNnTOpPOB, B
YaCTHOCTH, NOCPEACTBOM AHTaroOHU3Ma AHJPOTE€HOBOTO peuenTopa u/ WJIn
TIIOKOKOPTHKOMIHOTO — pelenTopa,  3a0oyieBaHWE WM MATOJOTMYECKOe  COCTOSTHHE,
BOCIIPUMMYHBOE K  VIYYIIEHHIO AHTaroHMW3Ma aHIPOTeHOBOrO  peuenTopa u/ WM
TIFOKOKOPTHKOMIHOTO PELeNTOpa BBIOPAHO U3 paka MPeNCTaTeNIbHON JKee3bl, KaCTPalluOHHO-
PE3UCTEHTHOrO paka MPEeACTaTeNbHON JKEJe3bl, paKka MOXKETYIOYHOHN KeJie3bl, paka MOYEBOIO
My3bIpsi, paka TMOYKH, paka >KENyAKa, paka JErKHX, paka MOJIOYHOH >KeJe3bl, paka TOJICTOTO
KUIIEYHUKA, KOJOPEKTAJIbHOIO paka, paka SIMYHUKOB M JPYTUX COJUAHBIX OIyXOJeH,
MEJIAaHOMBI, METACTa3UPYIOIIUX 3JIOKAYECTBEHHbIX HOBOOOPA30BaHUA, TOOPOKAYECTBEHHOM
TUMEPIUIA3UH NPEACTATeIbHON JKeJie3bl, CUHApOMa noynkucTo3a sudHukoB (PCOS), BeimaneHus
BOJIOC, THPCYTH3Ma, aKHE, TUIIOTOHAIu3Ma, 3a00/IeBaHmil ¢ MBIIIEYHOU arpodueil u KaXeKCuw,
cuHapoMa KymmHra, BbI3BIBAEMOTO AaHTUIICUXOTUYECKUMH JIEKAPCTBEHHBIMU CPEICTBAMHU
YBEJUYEHUS MAaCChl, OJKUPEHHUs, TMOCTTPABMATHYECKOIO CTPECCOBOrO pPACCTPOICTBA U
aJIKOTOJIU3MA.

B mecrom acmekre HacTosmee H300peTeHHE OTHOCUTCS K CIoco0aM  JICUeHHs
3a00JeBaHMA, KOTOpPbIE MOXKHO YJIYUIIATh MOCPEICTBOM MOIYJISILIUU SIEPHBIX PELENnTOpOB, B

HaCTHOCTH, MMOCPEACTBOM aHTArOHU3Ma aHAPOTCHOBOI'O pECUCIITOPA u/unu TIFOKOKOPTUKOUAHOI'O
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peuenTopa, MOCPEICTBOM BBEIEHHUS] COSAMHEHUI TI0 MEPBOMY aCIeKTy, WK (papMaleBTUIECKUX
KOMITO3ULUH 110 TPEThEMY aCIIEKTy, HJIM KOMOMHHUPOBAHHOTO MPOAYKTA 11O YETBEPTOMY ACIEKTY
VUHAUBUIYYMY, HY>KJAIOLEMYCsl B YKA3aHHOM JIEYEHHH.

B cenpmoM acriekTe Hacrosiinee H300peTeHHE OTHOCHUTCS K COEAMHEHHUIO IO NEepBOMY
aCMeKTy AJis IPUMEHEHUs] B KaueCTBE JIEKAPCTBEHHOTO CPENCTBA.

B BOCbMOM acriekTe HacTosiiee N300peTeHHe OTHOCHTCS K COCOUHEHHIO IO MEePBOMY
acrieKTy Uil TPHUMEHEHUs B JIeYeHUH 3a00JeBaHMs WIH I1aTOJOTMYECKOrO COCTOSHHS,
BBIOPAHHOTO M3 TPYNIMbI, COCTOSIIEH W3 3JI0OKAYeCTBEHHOrO HOBOOOpA3OBaHMs, paka
MIPENCTAaTeNIbHON JKeJe3bl, KaCTPallMOHHO-PE3UCTEHTHOIO paka MpeACTaTeNbHOM JKele3bl, paka
MOJIKENTYIOUHOMN JKeJNe3bl, paka MOYEBOrO IMy3bIps, paka MOYKH, paka JKelyJaKa, paka JIerKux,
paxKa MOJIOYHOM jKeJie3bl, paka TOJICTOTO KUIIEYHHKA, KOJIOPEKTAIbHOIO paKa, paka sSIMYHUKOB U
APYTMX  COJMIHBIX  OMNyXOJied,  MeJaHOMBbI,  METAacTa3HPYIOIIMX  3JI0KaYeCTBEHHBIX
HOBOOOpa30BaHMH, NOOPOKAYECTBEHHOW THUMNEPIUIA3MU TIPEACTATENbHON JKEeNe3bl, CHHIpOMa
nojukucro3da suuHUKOB (PCOS), BhManeHWs BOJOC, TUPCYTH3MA, AaKHE, THUIIOrOHAIU3Ma,
3a0oneBaHnii C MbIIEYHOH aTpodueld u Kaxekcuu, cuHapoma KymmHra, BbI3BIBAEMOTO
AHTUIICUXOTUYECKUMHU  JIGKAPCTBEHHBIMU  CPEJCTBAMU  YBEJIWYEHMs] MacChl, OXKUpEHUs,
MOCTTPaBMAaTHUYECKOTO CTPECCOBOIO PACCTPONCTBA U aJIKOTOJIU3Ma.

Kak ykazaHo Bbllle, MPOU3BOIHBIC AWTHIPONMUPUANHA MO H300PETEHUI0 MOKHO
UCTIONBb30BaTh B JIEYEHWH WM TpoduiakTuke 3a0oneBaHHUN, KOTOpbIE, Kak H3BECTHO,
BOCIIPUMMYMBEI K YIYULIEHHIO NOCPEACTBOM JIEUEHUSI MOAYJIATOPAMHU SEPHBIX PELENTOPOB, B
JaCTHOCTH, MOAYJISITOPAMH SIIEPHBIX PELENTOPOB, BLIOPAHHBIX M3 aHAPOTE€HOBOTO PELENTOpa U
ITIIOKOKOPTHUKOUAHOrO  peuenropa. Takue 3aboneBaHuss  BbIOpaHbl, HampuMmep, U3
3JI0KAYECTBEHHOTO  HOBOOOpAa30BaHMs, paka IPEACTAaTeIbHOH JKeNe3bl, KacTPaLHUOHHO-
PE3UCTEHTHOIO paka MPenCTaTeNIbHOMN JKeNe3bl, paKka MOJXKETyIOUYHON XKele3bl, paka MOYEBOIO
My3bIpsi, PaKa MOYKH, paka >KeIyAKa, paka JEerkux, paka MOJIOYHOHN »Kelle3bl, paka TOJCTOrO
KMIIEYHUKA, KOJIOPEKTAIIbHOTO pakKa, paka SUYHUKOB M JAPYTUX COJMIHBIX OIyXOJieH,
MEJIAHOMBI, METACTA3UPYIOLINX 3JIOKAYECTBEHHBIX HOBOOOPA30BaHMiA, AOOPOKAuECTBEHHOM
THIEPIIIa3UH MPENCTATEIbHON JKele3bl, CHHApOMa NoukucTo3a suuHukoB (PCOS), Bemanenus
BOJIOC, TUPCYTH3Ma, aKHE, TUIIOrOHaau3Ma, 3a00/IeBaHUN ¢ MBIIIEYHOU arpodueil u KaxeKkcuw,
cugapoma KymumHra, BBI3bIBAEMOIO aHTUIICUXOTHYECKUMM JIEKAPCTBEHHBIMU CpPEACTBAMMU
yBEJIMYEHUS MacChl, OXHPEHHUs, IOCTTPaBMAaTUYECKOIO CTPECCOBOIO pPAacCTpPONCTBA U
AJKOTrOJIN3Ma.

Takum oOpa3oM, MPOU3BOAHBIE O HACTOSINEMY H300PETEHHIO M MX (hapMaLeBTHUECKH
npUeMIIEMbIe COJH U (papMalleBTUYECKHEe KOMIO3HLNH, COEprKaIlie TaKHe COSAMHEHUS H/HIH
UX COJHM, MOXHO HCIIONIb30BaTh B CHOCOOE JIEUEHUs] IATOJOTHUECKUX COCTOSIHUM WM
3a00NeBaHM YEIOBEKa, BKIJIIOYAIOINEM BBEIACHHE MHIWBUAYYMY, HYKIAIOIIEMCS B YKa3aHHOM
neyeHnd, 3(P(HEKTUBHOrO KOJNYECTBA MPOU3BOAHBIX AUTHAPONHMPHUANHA MO W300PETEHUIO TN
ux (papMaLeBTHUECKH TPHEMJIIEMbIX COJIEH.

B pamkax nzobpereHus TepMuH "aToM rajoreHa" HCHOJB3YIOT JJIs1 0003HAUEHHS aTOMA,

BBIODAHHOTO W3 TPYIIbL, COCTOsIIel U3 aroma Xxjopa, ¢ropa, Opoma wunu ioza,
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MPEIIOYTUTENIBHO - aTOMa Opoma, Gropa Uil XJjopa.

B pamkax uzo0pereHus: TepMuH "aikuin" UCTOIB3YIOT st 0O03HAYCHHS TMHEHHBIX WJIH
pa3BeTBIIEHHBIX yrieBonopoaHbix panukanoB (C,Hyu.i), comepxkamux or 1 go 12 aromos
yraepona. IIpuMeps! BKIIIOYAIOT paguKaibl METWI, STHJI, H-TIPOIMII, U-IPONMII, H-OyTHII, BTOp-
Oytui, Tper-OyTui, H-eHTH, 1-MeTun-OyTi, 2-MeTun-Oy T, usoneHtu, 1-atunponm, 1,1-
AVUMETHANpONmI,  1,2-mumerwnnponwi, — H-rekcwnd,  1-3tunOyrun,  2-3tunbytmn,  1,1-
aumetwioytui, 1,2-gumetunOyTtun, 1,3-auMetunoytu, 2,2- iuMeTuiOyTuI, 2,3 -1uMeTHIOy THII,
2-METUJITEHTU U 3-METHIIIIEHTHI, H-TeNTHI, 3-METUITENTUII, H-OKTUJI, 2,2-TUMETUJIOKTHI. B
MPEANOYTUTENLHOM BapHaHTE OCYIIECTBJICHMs YKa3aHHbIE alKMJIbHbIE TPYIIBI COAepskaT oT 1
10 6 aTOMOB yIJIeposa.

B pamkax m3o0pereHus: TepMHH "TajoreHaKuiI"' UCHOib3YIOT st obo3HaueHust Ci-Ce-
AJIKWJIa, 3aMEIIEHHOTO OTHUM W 00Jiee aTOMaMHU TajIoreHa, MPearnoYTHTENbHO - OTHHUM, IBYMS
WIM TpeMsl aToMaMmu rajoreHa. ['ajoreHanakusbHble TPYIIBI MOTYT SIBJISITBCS JTUHEWHBIMH WU
pa3BeTBIEHHBIMH. [IpeArnoUTHTENbHO, aTOMBI TajloreHa BbIOpaHbI W3 TPYMIBL, COCTOSIICH H3
aToMoB (Topa WM XJiopa. B mpennouTHTeTsHOM BapHaHTE OCYINECTBIICHHUS TaJOr€HAIKHIbHAS
rpyImna MpencTaBiseT coOoi nuHeHHBIH wniau pasBerBieHHbIH C-Cy-anKui, 3aMerneHHbINR
OIHUM, ABYMS HJIH TPEMsI aTOMaMH (Topa MITH XJIopa.

B pamkax wu3oOpereHuss TepMHUH "UUKIOATKWI' WCHONB3YIOT it OOO3HAYEHUS
yraeBonoponabix ukiandeckux rpynn (CyHy, 1), comep:xamux ot 3 mo 6 aTroMoB yriepona.
Takue HUKIOANKUIBbHBIE TPYIIIBI BKJIKOYAIOT, B KAUE€CTBE NIPUMEPA, OJHOKOJbLIEBBIE CTPYKTYPHI,
TaKye KaK [UKJIOMPOIIII, UKIOOYTHI, UKIONEHTWI, IUKIOOKTUI U T.II.

B pamkax wuzoOpereHusi TepMHUH "TeTepOLUKIWI" WCIOIB3YIOT i OOO3HAYCHHS
HACBIIIEHHBIX KOJEL, CoAepkamux OoT 3 1o 6 atomMoB yriaepoaa u 1, 2 unu 3 rerepoaroma,
BeiOpanHble U3 O, S u N, Kak 4acTh KonbLa. I eTepoLUKINIbHBIE TPYIITEI BKIIOYAIOT, HATPUMED,
A3eTUIUHII, TUPPOTUAUHUIL, TUITEPUIUHII, MOP(HOTUHIIT U MUTIEPAZHHILT.

B pamkax uzobperenus: repmuH "C-Ce-aaKokcurpymnmna" UCTIONb3YIOT Uit 0003HAYESHHUS
paauKajoB, CoOmepKaluX JHUHEeHHyro uinu  pa3BeTBieHHYI C-Cg-aqKuibHyIO Tpymmy,
coenquHeHHy0 ¢ aromoMm kuciopoma (CpH,u.1-O-). TlpenmodrurenbHble aNKOKCH-PaIUKaTbI
BKJIFOYAIOT METOKCH-, 3TOKCH-, H-TIPOMOKCH-, H-TIPOTOKCH-, H-OyTOKCH-, BTOp-OyTOKCH-, T-
OyTOKCH-, TPUPTOPMETOKCH-, TUPTOPMETOKCH-, THIPOKCUMETOKCH-, 2-THAPOKCHITOKCH- MJIH 2-
T'UJIPOKCUITPOIIOKCUTPYIIITY.

B pamkax u3obperenusi TepMuH "kapOOHWIbHAS TPYMIA" HCIIONB3YIOT Uil 0003HAYEHUS
rpynmel C=0. B pamkax wuzobperenus, ecnu TepmMuH "okcorpynma" (=0) HCIONB3YIOT IS
00O3HAaYeHHsT 3aMECTUTEINII B KOJIbLE, OH O3HAYAeT, YTO aTOM YIJIEPOAa YKa3aHHOTO KOJIbLA
Haxonutcs B opme kapOoumapHON (C=0) rpymnmsl.

B pamkxax wu3oOpereHuss TepMUH ''reTepoapuibHas rpymma’  HUCHOJB3YIOT IS
o0o3HaueHHss S5- MM O-WIEHHOrO TIeTepoapoOMaTHYECKOro KOJbLA, COAEPIKAINero Yriepor,
BOIOpOA M omuH wuiau Oomee aromoB, BbiOpaHHbIX M3 O, N m S. VYkasaHHblE TpYMIIbI
HeoOs13aTeNIbHO MOXKHO 3amemarb |, 2 uiam 3 3aMecTUTeNsIMM, BBIOPaHHBIMU W3 TPYIIIBL,

COCTOALEH M3 aToMa rajoreHa, LUAHOTPYNNbl, JUHENHOro wiu pas3BerBieHHOro Ci-Ce-
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rajJloreHankuna, JUHeHHoro unu passeTBieHHOro Ci-Cs-ankuna, TMAPOKCUTPYNIbI, JTUHEHHOM
win  pa3BerBieHHOH  C1-Cg-aJKOKCUIPyNbl,  aMUHOTPYNIbI,  AJKUJIAMUHOTPYNIBI |
IUAJIKAIAMUHOTPYIINBL. [ 'eTepoapuibHble IPyNnbl HEOOs3aTeNbHO MOKHO 3aMellaTh TaKUMHU
3aMECTUTENSIMHA, KaK 3aMECTUTEJIU, OIPENEICHHbIE KakK R® u B IIpeanouTurenbHbIMU
IPYNIIAMH  SIBJSIFOTCS.  HEOOS3aTeNbHO 3aMelleHHble NHPUIWI ¢ nupumMuauHWw  Ecim
reTepoapuiIbHBIA pajuKkal uMeeT 2 win Oojiee 3aMEeCTUTENs, 3aMECTHTEIH MOIyT ObITh
OJIMHAKOBBIMU WJIA PAa3HBIMU.

B pamkax uzoOpereHus: TepMHUH "aJKMJIAMHHOTPyNa" HCIONB3YIOT JJIsi OOO3HAYESHUS
panuKanoB, COAEpKallMX JuHeHHyro wuiau  pa3BeTBieHHY0 C-Cg-anKkuibHyO rpymmy,
coequHeHHyro ¢ rpynmnoi -NH-. IlpennoururenbHble alKUJIaMHUHO-PAAUKAJIbl BKJIHOYAKOT
METHJIAMUHO-, STWJIAMHHO-, H-TIPONMJIAMHUHO-, HW-TIPONMWJIAMUHO-, H-OyTUJIAMHHO-, BTOp-
OyTHIIaMHHO-, TpeT-OyTHIIAMHHO-, TpUPTOPMETHIAMHUHO-, G TopMeTHIIAMHHO-,
THIPOKCUMETUIIAMUHO-, 2-THAPOKCHATIIIAMIHO- WJIH 2-THAPOKCHTIPOITMIAMUHOTPYIIITY .

B pamkax n3zo0pereHust TepMUH " TUATKMIAMUHOTPYNA" UCTIONB3YIOT Uit O003HAYECHHUS
pamuKaNoB, COIepKalluX aBe JHHEHHble wuiu pasBerBieHHble C;-Cg-alKUIbHBIE TPYIIIIEL
CBSI3aHHBIE C aTOMOM a30Ta TPYMIbIL, 7€ AJKWIbHbIE TPYIIBI MOTYT SIBJISTHCS MACHTUYHBIMU
Wi pa3HbIMU. [lpenmouTuTenpHble AUATKWIAMUHO-PAIUKAIbl BKIIOYAKOT IH(METHI)aMUHO-,
IU(3THIT)aMUHO-, TU-(H-TIPOTIHAI)aMUHO-, TU-(U-TIPOITNI)aMHHO-, TU-(H-OyTHII)aMHHO-, OH-(BTOp-
OyTHIT)aMHUHO-, nu-(TpeT-OyTHI1)aMHHO-, 1u-(TprupTOPMETHIT)aMHHO-,
IU(THAPOKCUMETHI)aMUHO-,  AU(2-TUAPOKCUSTWI)aMUHO-,  IU(2-TUAPOKCHUIIPOITHI)aMHHO-,
METHJI3TUIIAMUHO-, METUJI-U-TTPONMMJIAMUHO- U 3THJI-H-TIPONUIIAMUHOTPYTIITY.

B pamkax wu3o0OpereHHss HEKOTOpble W3 aTOMOB, pAAMKAJIOB, LENed WIN IHUKJIOB,
NPUCYTCTBYIOIIMX B OOMMX CTPYKTYpax IO M300pPETeHUI0, SIBISIOTCA '"HeoOs3aTesbHO
3aMeLIeHHbIMU". DTO O3HA4aeT, YTO 3TU aTOMBI, PAJUKAJbI, LEMH M LUKl MOTYT SIBJIATHCS
He3aMeIleHHbIMU WITH 3aMeIeHHBIMHU B JIFOOOM ITOJIOKEHUU OHUM miu Oonee, Harpumep 1, 2, 3
Win 4, 3aMEeCTUTEINISIMHU, TIPU 3TOM aTOMbI BOZAOPOAA, CBS3aHHbIE C HE3aMEIIEHHbIMU aTOMAaMH,
pamuKaiaMy, LeMsIMH WIM LUKJIAMH, 3aMEL[al0T XHMUYECKH MPUEMJIEMbIMH AaTOMAaMH,
pamuKaniaMy, LEMsSMH WM HUKJaMu. Eciu NpucCyTCTBYIOT ABa wiM 0Oojiee 3aMecTHTENeH,
KaXJIbIi 3aMECTHTENb MOKET OBITh TEM K€ HJIU APYTHM.

B pamxkax nzo0Operenust TepMuH "(papMaLeBTHUECKH pUeMIeMast COJIb" UCTIONB3YIOT IJIs
o0o3HaueHuss coneldl ¢ (apMaLEeBTHUECKH MPHEMIIEMOH KHCIOTOM WM OCHOBAHHEM.
dapmaneBTUYECKH TMPHEMJIEMbIe KHCJIOTHI BKJIIOYAIOT HEOPraHMYECKHE KHUCIIOTHI, HaIpHMeEp
COJISTHYIO, CepHYI0, (hochopHyro, nudhocopHyo, OPOMUCTOBOIOPOIHYIO, HOAUCTOBOIOPOIHYIO
U a30THYIO KHCJIOTY, U OPraHWYEeCKHE KHCJIOThI, HAMpHUMEpP, JUMOHHYIO, (yMapoOByIO,
MaJIEHHOBYIO, SI0JIOYHYI0, MUHAAJIbHYIO, aCKOPOWHOBYIO, INABEJIEBYIO, SIHTAPHYIO, BHHHYIO,
OeH30IHY0, YKCYCHYIO, METAaHCYJIb()OHOBYIO, 3TAHCYIH(POHOBYIO, OEH30JICYIH(POHOBYIO WU P-
TONYOJICYJIb(OHOBYIO  KUCIOTY. (PapMaleBTHYeCKH MPHEMJIEMblE OCHOBAHUS BKIIHOYAIOT
THAPOKCHUIBI INEJOYHbIX METANJIOB (HAmpuUMep, HATPUs WM Kalusl) M INEJTOYHO3EMENbHBIX
METAJUIOB (HampuMep, KajblMs WM MarHus) W OpPraHMYeCKHe OCHOBAHMWS, Hampumep,

AJIKWJIaMHHDBI, (1)eHI/IJ'IaJ'IKI/IJ'IaMI/IHbI U reTCPOHUKINICCKUEC aMUHBI.
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JIpyruMH TIPEANOYTUTENBHBIMA COJSIMH 10 HM300PETEHHIO SBIISIIOTCS  COETUHEHMUS
YETBEPTUYHOIO AMMOHUS, Ije SKBHMBaJeHT aHmoHa (X ), rme "-n" cBUOETENbCTBYeT 00
OTPHLIATENIbHOM 3apsiiec aHWOHA U, KaK MPaBUIIO, MpencTaBisier cobol -1, -2 wnm -3, cBsi3aH ¢
TIOJIOKUTENBHO  3apsDkeHHbIM  aroMoM N, X MOXET SBJIATbCS aHMOHOM — Pa3jIiYHBIX
HEOPraHM4YeCKUX KHCJIOT, TAaKUM Kak, Hampumep, xjopup, Opomun, Hoaun, cyiabdaT, HUTpAT,
docdar, wim aHMOHOM OpPraHUYECKOH KHCIOTBI, TAKMM Kak, HalpuMep, alerar, Majiear,
¢dymapar, wnuTpar, OKcajaT, CyYKLUWHAT, TapTpar, MajaT, MaHjaenar, TpupTopalerar,

MeTaHCynb)OHAT U p-Todyosacyib(onar. X", NPEANOYTHTENLHO, SBISETCS AHUOHOM,

,
BBIOpPaHHBIM M3 XJIOpHIa, OpoMuza, Wonuaa, Cyiabdara, HUTpaATa, aleTara, Majeara, OKCajara,
cykuuHaTa win Tpudropanerara. bonee npennoututenbHo, X- SIBISETCS XJIOPUIOM, OPOMHIOM,
Tpu(TOpALIETATOM MIIH METAHCYJIIB(POHATOM.

B onmHOM W3 BapHaHTOB OCYINECTBJIEHHS] HACTOSINEro HM300pPETeHUS B COEAMHEHUSIX
dopmymer () X', X%, X* u X° mnpencrasmsor coGoit rpymmy C-H wm C-B'. B
MPEANOYTUTENBHOM BAPUAHTE OCYLIECTBICHUS B! npeacTasisieT co0oi arom ranoreHa. B Gonee
NPEANOYTUTENIBHOM BapPUAHTE OCYINECTBJIECHUS X', X u X npencraBisiroT coboii C-H, u X?
npencrasnser coboiit C-B', rne B! mpencrasmser co6oii atom ranoresa.

B npyrom BapuaHTE€ OCYINECTBJICHHS HACTOSINETO H300pPETEHUS B COEAMHEHUSIX
dopmyner (I) X' mpencrasiuser coboii rpymmy, BbiOpannyro w3 C-B' u aroma N. B
MPEANOYTUTENBHOM BAPUAHTE OCYLIECTBIEHUS X* npeacTaBisier coboi C-B'. B Gonee
MPETIOYTHTEILHOM BapHaHTe ocymiecTBienns B' BeiGpana u3 rpymms: -CN 1 aToma rajioresa.

B npyrom BapuaHTe OCYIIECTBJIEHHS HACTOSINETO W300pETeHUsT B COEOUHEHUSX
dopmyner (I) R' sustercss rpymmoii, BeiGpansoii u3 -COR’, -COOR’ u rpymmsr -CN. B
MPETIOYTHTEILHOM BAPHAHTE OCYIIecTBIeHNs R HezaBucuMo BeOpaH 3 C3-Cs-IHKIOATKIIA,
-C-Cs-ankuia, rae KOHIEBOW METHIJ He3aMelleH Win 3amelieH Tpemst aromamu ¢propa (-CFsz), u
C;-Cs-anmkun HeoOs3aTeNbHO 3aMelleH B JII00OM TOJIOKEeHHH AJIKMHWIBHON rpymmoi. B Gonee
MPEATOYTHTEIHOM BapUaHTEe OCYLIECTBIEHHs Kaxablii R’ HesaBucumo BbiOpan u3 -Ci-Cs-
ankmia u -C3-Cs-uKIoankuia.

B onmHOM W3 BapHaHTOB OCYINECTBJIEHHS] HACTOSINErO H300pETEHHs B COCOUHEHUSIX
dopmyaner (I) R? sisiercs rpymmoii, Beibparsoii u3 -COR® u -COOR®, npexnournrensho - -
COOR®. B IPEANOYTUTEIBHOM BAPUAHTE OCYILECTBJICHUS R® HesaBucnmo BBIOpaH H3:

- muHeWHOTro WiH pa3serBieHHOTo C-Cg-ankuna, HeoOs3aTeIbHO 3aMeleHHOoro 1, 2 uin
3 samectuTensamu, BbiopanabiMA 13 A' i B2, npexnournrensao - A" rne A' npencrasmusier
coboii rpymmy, BeiOpaHHyI0 U3 penmna, C;-Cg-1uKioankuia, HeoOs13aTebHO 3aMeleHHoro 1, 2
wim 3 C-Cs-ankunamMu u 3-6-4ICHHBIMH HACBHIIEHHBIMH TeTEPOLIUKIMIIBHBIMU KOJBIIAMH,
comepskamumu 1, 2 umu 3 rerepoaroma, BeiOpannbie U3 O, S u N, U rae Konblio HeoOs3aTeNbHO
3amerieHo 1, 2 unu 3 C;-Cs-aNKuibHBIMU TPYITIAMU; U B’ MPEICTaBIIsIET COOOI aTOM rajoreHa.

B Gosee MpeANOYTHTENPHOM BAPHAHTE OCYIIECTBIEHWMs R mpeacraBuser coboil -
COOR®, rue R® esasucimo MpencTaBJsier COOOH:

- muHeWHbIN uin pa3BeTBiieHHbIH C-Cg-akui, HeoOs3aTeabHO 3aMelneHHbi 1, 2 wim 3

3aMeCTUTesIMM, BbIOpaHHbIMM M3 aroma ¢ropa u C3-Cs-LUKIoankuiaa, Heo0sS3aTeNbHO
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3amenieHHoro 1, 2 uim 3 aromamu ¢ropa, uiu

- Tpynmy Al pencTaBisIOMmYy 0 co00i C3-Ce-IUKIIOANKIII, HEO0S3aTeIbHO 3aMEIeHHbIN
1, 2 unu 3 3aMecTUTENsIMH, BHIOPAHHBIMU M3 TPYHIbI, cocTosied u3 atomMoB ¢gropa u Ci-Cs-
AJNKUJIbHBIX TPYTIIL.

B npyrom BapuaHTe OCYINECTBJIEHHS HACTOSINErO H300pEeTeHUs B COEAMHEHUSIX
dopmysi (1) R? npexacrasisier coboi rpymmy -CN.

B npyrom BapuaHTe OCYIIECTBJCHHS HACTOSINErO H300peTeHUs] B COEAMHEHUSIX
dbopmynbr (1) R® ssusiercs rpynmoi, BbIOpaHHON U3 Cj3-Ce-IUKIIOATKIIA, HEOOs3aTENbHO
3aMenieHHoro 1, 2 unu 3 aTroMamu rajioreHa; u JMHeWHOTro uiu paseTBieHHoro Ci-Cy-ankuna,
HeoO0s3aTeIbHO 3aMeIIeHHOro 1, 2 uan 3 3aMecTUTessIMU, BLIOPAaHHBIMU U3 aTOMa rajioreHa, -
N(R®R’ u -OR®. B NPEANIOYTUTENIBHOM BaPUAHTE OCYILECTBICHUS R®u R’ BBIOpAHBI U3 aToMa
BOZOPOJA U TUHEHHOTO WK pa3BeTBiieHHOTO C1-Co-anmkuna.

B Gollee MPEeANOYTHTENPHOM BAPHAHTE OCYIIECTBICHHS R BBIOpaH M3 JTHHEHHOTO WK
pazBerBieHHoro Ci-Cj-ankmna u C;-Cg-umknoankuna. B Oonee mpeanodTUTENIbHOM BapUaHTe
ocyliecTsieHnss R’ BbIGpaH M3 METHIbHON HIM LUKJIOMPOIMMIBHON TPYIIIBL, HeOoOs3aTeNbHO
3aMeIneHHbIX 1, 2 uimm 3 atomMamu ¢gropa.

B npyrom BapuaHTe OCYIIECTBJIEHHS HACTOSIIEr0 M300pETeHHsT B COCOUHEHUSX
dbopmyner (1) R* mpencraBisier cobol  yuHelHbd wian  pasBerBieHHbIH  C-Ceg-amkmi,
HeoOs3aTeIbHO 3aMeIeHHbBIN 1, 2 Wik 3 3aMEeCTUTENSIMHU, BHIOPAHHBIMH U3 A' umn B, B Gouee
MPEANOYTUTEIBHOM BapUAHTE OCYILECTBICHUS Al npencrasisier co0oi Cs-Ce-LUKIOANKII, U B’
nmpezcrasuser coboif rpymmy, BeOpaHHYI0 H3 atoma ranoresa, -N(R®)R’ u -OR®. B Gonee
MPEATOYTHTEIPHOM BapuanTe ocymecTsnenns R® u R’ BbiGpaHsl U3 aroma BOXOpOna H
nuHelHoro wiu  pasBerBieHHoro Ci-Cg-ankun. B Oonee npeamodTuTensHOM BapUaHTe
OCYLLIECTBJIEHUS R* npeacTaBisier coOoW smHeHHbI wiu  pasBerBieHHbIH  Ci-Cs-amkun,
HeoOs13aTeNIbHO 3aMeIleHHbI 1, 2 uin 3 3aMecTUTENsIMHU, BbIOpaHHBIMU U3 1, 2 win 3 aTOMOB
¢dbTopa U TUAPOKCUIIBHON TPYIIITHI.

B npyrom BapuaHTe OCYIIECTBJCHHS HACTOSINErO H300pPETeHUs] B COCOUHEHMSX
dbopmynbr (1) R* NPEICTABJISIET COOOW TPyIIy A'. B 6Gonee MPEANOYTUTEIbBHOM BapUaHTE
OCYLIECTBJICHUS Al npencrassier co0oit C;3-Cg-IUMKIOATKUI, HeoOs3aTebHO conepskamuii 1, 2
win 3 rerepoaroma, BbiOpannbie u3 O, S u N, u rae koipuo Heods3arenpHo 3amenieHo Ci-Cs-
ankwioM. B 0ojiee mpennouTUTENIbHOM BapHAHTE OCYIINECTBIICHUS R* NPEICTaBIsieT COOOMU
rpyry A', npencraisomtyto co6oit Cs-Cg-LUKIOaIKIL.

B omHOM W3 BapWaHTOB OCYLIECTBIIEHHs] HACTOSINEr0o HM300pPETeHHS B COEAMHEHUSIX
dopmyas (I) R* npencrasusier coGoii rpymmy -N(R®R’. B Gornee mpeanodTHTeIbHOM BapHaHTe
OCYILECTBJIEHUS R® u R’ BBIOpPaHbI U3 aTOMa BOIOPONA U JIMHEHHOTO Wi pa3BeTBieHHoro Ci-
Cs-ankuna.

B Oonee mnpeamodTUTENHHOM BapHAaHTE OCYINECTBIICHUS R* smsercs TPyIIIOH,
BBIOpPaHHOH U3:

- NROR’, rze R® u R’ HesaBucumo BbIOpaHbI U3 aTOMa BOAOPOZA M JIMHEHHOIO HJIH

pazsetBiieHHOro C-Cs-ankuna,
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- rpynmer A', pencrassomeii co60ii C3-Ce-HHKIOATKAIL,

- TUHEWHOTO WiH pa3serBiieHHOTO C;-Ceg-ankuiia, HeoOs13aTenbHO 3aMeleHHoro 1, 2 wium
3 3amecTUTeNIMH, BBIOpaHHBIMHU 13 1, 2 unu 3 atoMoB gropa min 1 THAPOKCUIIBHON IPYIIIIEL,

B onmHOM W3 BapMaHTOB OCYIIECTBIIEHHS] HACTOSIIEro HU300pETEHHS B COEAMHEHUSIX
dbopmysl (1) X, X3 X uX npencrasisioT codoit -CH, X* npezacTasJsier cooit C-B', rze B!
npencrasisier coboit rpynny -CN wimm atrom Opoma, R' sBustercs IPYyNIoOi, BBIOpaHHOH U3 -
C(O)CHs;, -C(O)OCH3, -C(O)OCH,-ankununa u CN, R? sBnsercs TPYIINON, BHIOPAHHOH W3 -
C(O)OCH-nuneiinoit wnu  passerBiieHHOW C;-Cs-aJKWIbHONW TPyNmbl, HEOOs3aTETbHO
3amemenHor 1, 2 wim 3 aromamu ¢ropa, u C(O)OCH;-umkonponuia, HeoOs3aTeIbHO
3amenieHHoro 1, 2 wiu 3 atomamu ¢ropa, R? siBastercs IPYIINON, BBIOPAHHOW U3 JTMHEHHOTO WU
passetBiieHHOro Ci-Cs-ankuna u Cs;-Cy-umKioankuna, u R* sapnsiercs TPYIINON, BHIOPAHHON U3
nuHenHoro win passeTBieHHOro Ci-Cs-ankuna, Cs-Cy-umknoankuia u -NH,.

Coenunenue 1o 1.1, roe Xl, XZ, X uXx npencTaBisiroT coboii -CH, x* MPEACTABIIAECT
coboii C-B', rne B! npencrasnsier cooit rpymmy -CN, R' sisstercst rpynmoii, BoiGpasHOl u3 -
C(O)CH;, -C(O)OCHs;, R? spnsiercs rpymmol, BeiOpanHoW w3 -C(O)OCH;-mmkonponuna,
HeoOs3aTepbHO 3amMerneHHoro 1, 2 wimu 3 aromamu ¢ropa, u -C(O)OCH,-CF;, R® sBasercs
TPYIINON, BBIOPAHHOW M3 METHJIA U LUKJIONPONHIA, U R* sensercs IPYIIIOH, BHIOPAaHHOW M3
nuksonponuia u -NH,.

B npyrom BapuaHTe€ OCYINECTBJICHHS HACTOSINETO H300pPETeHUs B COEAMHEHUSIX
dbopmysl (I) X, X3, X u X npencrasisitoT coboit -CH, u X? npencrasisier codoit rpymmy C-
B'. B Goiee MPEANOYTUTEIBHOM BAapHUAHTE OCYLIECTBICHUS B! NpeaCcTaBysieT CoOO aToM
rajioreHa.

B npyrom BapuaHTe OCYINECTBJIEHHS HACTOSINErO H300pEeTeHUs B COEAMHEHUSIX
dopmyasr (1) X', X3 X3, X u X npeacrasisitoT codoii -CH.

OtnenpHble COEMHEHUS 110 HACTOSIIEMY N300PETEHNIO BKIIIOYAOT:

Mertun-5-auerun-4-(6enso[b]rroden-3-mn)-2,6-numeTnn- 1,4- TUruAPO-MUPUIAUH-3-
kapOoOKcuIar

Mertun-5-auerun-4-(6enso[b]rroden-3-mn)-2,6-numeTnn- 1 ,4- TUruaAPO-NMUPUIUH-3-
kapOokcunar (3HanTHOMED 1)

Merun-5-auernn-4-(6enso[b]ruoden-3-mn)-2,6-numetnn- 1,4- TUruAPO-NMUPUIUH-3-
kapOokcunar (3HaHTHOMED 2)

5-anernn-4-(6enso[b]ruoden-3-mn)-2,6-numerii- 1 ,4- auruaponupuanH-3-kapOokcaMun

1-(4-(6enso[b]Tnoden-3-mn)-5-6enzonn-2,6-numeTni- 1 ,4- TMrUaAPONUPUANH-3-HJT)3TaH-
1-on

Mertnn-5-auernn-4-(0en3o[b]tuod en-3-mn)-6-metun-2-pernn- 1 ,4- tnrugponupuanH-3-
KapOOKcHIaT

1-(4-(6enzo[b]tuoden-3-mn)-2,6- TMMETHII-5-HUKOTUHOWI- | 4- TMTrUApONTUPUANH-3-
WI1)3TaH- 1-0H

Merun-5-auerun-4-(6en3o[b|ruoden-3-mwn)-6-metni-1,4-nuruapo-[2,3'-Ounupunut|-3-

KapOOKcHIaT
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2,2, 2-tpudropatun-5S-auerun-4-(oenso[b|tnoden-3-un)-2,6-numerni-1,4-
TUTHIPONUPUINH-3-KapOOKCHIIaT

S-anerun-4-(6enzo[b]ruoden-3-mn)-2,6-numernn- 1,4- suruaponupuaus-3-kapOOHOBYIO
KHCJIOTY

1-(4-(6enso[b]tuodpen-3-mn)-2,6-tumernn-5-(4-metunnunepasus- 1 -kapoonmn)- 1,4-
JAUTUAPONIUPUANH-3-UIT)3TaH-1-0H

5-anernn-4-(6enso[b]ruoden-3-un)-N,N-nustun-2,6- numerun- 1 ,4- TuruaponupuanH-3-
KapOoKcaMu

1-(4-(6enzo[b]tuoden-3-mn)-2,6- numerin-5-(Mopdonun-4-kapoonwmn)- 1,4-
OUTHIPONUPUIUH-3-UT)3TaH-1-OH

2-MeTOKCHITHII-5-aueTmn-4-(6en3o[ b]ruoden-3-mn)-2,6-numerni- 1 ,4- TMrugpONUPUANH-
3-kapOokcuaT

3-aneramunonponmi-S-auetui-4-(6enso[b|ruoden-3-wn)-2,6- tumerwn-1,4-
TUTHIPOMUPUINH-3-KapOOKCcHIaT

bensun-5-auerun-4-(6enso[b]ruoden-3-wn)-2,6-numernn- 1 ,4- TUruaApo-MmupUINH-3-
KapOoKcHIaT

2-mopdomuHosTHI-S-aueTi-4-(6er3o[b]tuoden-3-mn)-2,6- tumerwn- 1,4-
OUTHIPOMUPUINH-3-KapOOKCHIaT

2-(AUMETHIIAMUHO )3 THII-S-aueTi-4-(6en3o[ b tuoden-3-mn)-2,6- tumerwn- 1,4-
OUTHIPOMUPUINH-3-KapOOKCHIaT

2-aneraMuI03 THII- S-aneTmi-4-(6enso[ btnoden-3-mn)-2,6-numernn- 1,4-
TUTUAPOTIUPUANH-3-KapOOKCHIAT

Metun-5-auerun-4-(6en3o[b]truod en-3-mn)-2-(MmeTokcume T )-6-metu- 1,4-
AUTHAPONUPUAHH-3-KapOOKCcHIaT

Metun-5-auerun-4-(6en3o[b]tnoden-3-mn)-2-((numMeTHIaMHHO )METHII )-6-MeTHI- 1 ,4-
TUTHIPONUPUIUH-3-KapOOKCcHUIaT

[Mupunun-4-unmetun-5S-anetn-4-(6enzo[b]tuoden-3-mn)-2,6-numernn-1,4-
TUTHIPONUPUIUH-3-KapOOKCcHUIaT

4-metokcubeHsmi-5-auermn-4-(6enzo[b]ruoden-3-mn)-2,6-numernn-1,4-
TUTHIPONUPUIUH-3-KapOOKCcHIaT

[Mupunus-2-unmetun-5-anetmn-4-(6enzo[b]tuoden-3-un)-2,6-numernn-1,4-
TUTHIPOMUPUIUH-3-KapOOKCcHIaT

Mertun-5-auerun-4-(6en3o[btuoden-3-mn)-6-metni-2-(Mmopdonuao-metwn)- 1,4-
TUTHIPONUPUIUH-3-KapOOKCHIIaT

Humetnn-4-(0ens3o[b]tuodpen-3-mn)-2,6-ouc(mopdonnuomern)- 1,4- TMrHAPONUPUIHH-
3.5-nukapbokcuiaT

2-ruapoKCUAITHI-S-anetmi-4-(6enso[b|rnoden-3-mn)-2,6-numernn-1,4-
TUTHIPONUPUINH-3-KapOOKCcHIaT

1-(4-(6enzo[b]tuoden-3-mn)-5-(uuKnonponaHkapO OHMI )-6- HUKJIOTPOITHII-2-MeTHII- | ,4-

OUTUAPOTIUPUANH-3-UIT)3TaH-1-0H
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Merun-5-auernn-4-(6en3o[b|ruoden-3-mn)-2-(1-(Tper-OyTokcrkapOOHIIT )a3e THIUH- 3-
wn)-6-metui- 1,4- iuruaponupuaus-3-kapOookcunaT

(1-(Tper-OyTOoKcUKapOOHMT )TUITePUIHH-4- Ui )MeTUII-S-areTui-4-(6enso[b]tnoden-3-
win)-2,6-qumeTi- 1 ,4- nuruaponupunuH-3-kapOoKcuiaT

Iuknorexcunmerui-5S-auetui-4-(6enso[ b]tnoden-3-nn)-2,6-numernn-1,4-
AUTHAPONUPUAHH-3-KapOOKCcHaT

Mertuin-4-(6enso[b]ruoden-3-un)-5-(uuknonponankapOoorui)-2,6-tuuknonponui-1,4-
TUTHIPONUPUIUH-3-KapOOKCcHUIaT

5-anernn-4-(6enso[b]ruoden-3-mn)-2,6-numerin-N-¢penmn- 1,4-guruaponupuais-3-
KapOoKcaMuz

Terparunpo-2H-nupan-4-un-5-anerun-4-(6enszo[b]tuoden-3-un)-2,6-numernn-1,4-
TUTHIPONUPUIUH-3-KapOOKCcHIaT

(Terparunpo-2H-nupan-4-mn)merni-S-anerni-4-(6enso[b | tnoden-3-un)-2,6- nume -
1,4-muruaponupUANH-3-KapOOKCHIIAT

Huknorekcun-5-anernn-4-(0en3o[b]rnoden-3-mn)-2,6-numerni- 1 ,4- TMrugpOnUpPUANH-
3-kapbokcuaT

Mertun-5-auetun-4-(6en3o[b|rroden-3-mi)-2-(2-MeTOKCH-2-0KCOI T )-O-MeTHII- 1 ,4-
OUTHIPOMUPUINH-3-KapOOKCHIaT

Merun-5-auetni-2,6-numerun-4-(2-merundoens3o[ b tuoden-3-wmn)- 1,4-guruaponupuauH-
3-kapbokcuaT

Huxnonponuimerni-S-anerun-4-(0enso[b]rnoden-3-un)-2,6-numerni-1,4-
TUTUAPOTIUPUANH-3-KapOOKCHIAT

Metun-5-auerun-4-(6enso[b]tuodp en-3-mn)-2-(2-MeTOKCHI THI )-6-MeTHI- 1 ,4-
AUTHAPONUPUAHH-3-KapOOKCcHIaT

Mertun-5-auermn-4-(6enso[b]ruoden-3-mn)-2-((6ensunokcu ) metun)-6-metu-1,4-
TUTHIPONUPUIUH-3-KapOOKCcHUIaT

Mertun-5-auerun-4-(6enso[b]rroden-3-mn)-6-metui-2-(henokcumern)- 1,4-
TUTHIPONUPUIUH-3-KapOOKCcHUIaT

®denyTi-5-auermn-4-(6enzo[b]ruoden-3-mn)-2,6- numernn- 1 ,4-nurugponupuAnH-3-
kapOoKcuIar

Mertun-4-(6en3o[b]tuodeH-3-mn)-5-(uKIonponaHkapOOHM )-6- IUKIOTPOIHII-2-METHI-
1,4-muruaponupuArH-3-KapOOKCHIIAT

Mertun-5-auerun-4-(6en3o[b]rruoden-3-mn)-6-metui-2-(tpudropmernn)-1,4-
TUTHIPONUPUIUH-3-KapOOKCHIIaT

Mertun-5-auetun-4-(6en3o[brroden-3-mn)-6-6eH3mi-2-meTui- 1 4- TuruApOnupuauH-3-
KapOOKcHIaT

Mertun-4-(6ens3o[b]tuoden-3-wn)-2,6- tumern-5-(2-¢penunanerwn)- 1,4-
TUTHIPONUPUINH-3-KapOOKCcHIaT

Mertun-4-(6ens3o[b]ruoden-3-mn)-5-(2-merokcnanerun)-2,6-numerni- 1,4-

TUTUAPONIUPUANH-3-KapOOKCHIAT
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Merun-5-auerun-4-(6en3o[b|rruoden-3-mn)-6-(Merokcumernn)-2-metui- 1,4-
TUTHIPONUPUINH-3-KapOOKCHIIaT

Mertun-5-auerun-4-(6en3o[bruoden-3-un)-2-(dpropmern)-6-metun- 1,4-
TUTUAPOTIUPUANH-3-KapOOKCHIaT

Huxnonponuimerui-S-anerun-4-(5-gpropdbenso[b|ruoden-3-wmn)-2,6-numermn-1,4-
AUTHAPONUPUAHH-3-KapOOKcHIaT

1-(Tpet-OyTokcukapOoHI ) munepuanH-4-ui-S-auetun-4-(6euso[b | tuoden-3-mn)-2,6-
OUMETHI- 1 ,4- TUruaponupuanH-3-KapOOKCHIaT

[uxnoneHTrIMeTIII-S-aueTi-4-(6enso[b]ruoden-3-mn)-2,6- tumerun- 1,4-
TUTHIPONUPUIUH-3-KapOOKCcHUIaT

HuknonponuiMeTni-5-auetui-2,6-gumerun-4-(tueno| 2,3-b [nupunus-3-mn)-1,4-
TUTHIPONUPUIUH-3-KapOOKCcHIaT

1-meTunnunepunun-4-un-5-arnerun-4-(0enso[b|tnod en-3-un)-2,6-numerni-1,4-
TUTHIPOMUPUIUH-3-KapOOKCHIaT

HuknonenTun-5-auerun-4-(6ens3o[ b]ruopen-3-mn)-2,6- numerni- 1,4-TuruAponupuIuH-
3-kapbokcuaT

4,4- TUMeTUJIIUKJIOTeKCHIT-S-aueTmi-4-(6ens3o[ b Jruoden-3-mn)-2,6-numermn- 1,4-
TUTHIPOMUPUINH-3-KapOOKCHIaT

HuknoOyTun-5-anernn-4-(6enso[bruoden-3-mn)-2,6-numernn- 1 ,4- auruaponupuan-3-
KapOOKcHIaT

Mertun-5-aueruin-4-(5-propbenso[b]tuoden-3-wmn)-6-merun-2-(tpudropmerin)- 1,4-
IUTUAPOTIUPUANH-3-KapOOKCHIaT

Mertun-5-auerun-2,6-numerun-4-(tueno[ 3,2-b [nupuaun-3-mn)-1,4-nurunponupuans-3-
KapOokcunar

Mertun-5-auernn-4-(6enso[b]trnoden-3-un)-2-metun-6-(tpudropmernn)-1,4-
TUTHIPONTUPUIUH-3-KapOOKCHUIaT

HuxnonponunmeTui-S-anerui-4-(5-xnopoenso[ b ruoden-3-mn)-2,6- tumerun- 1,4-
TUTHIPONUPUIUH-3-KapOOKCcHUIaT

[uknorekcunmeTui-S-auetui-4-(5-xnopbenso[b]tnoden-3-un)-2,6-numernn-1,4-
TUTHIPONUPUIUH-3-KapOOKCcHIaT

LuknorekcuamMeTHiI-5-aueTmn-2,6- iumetn-4-(tueso| 2,3-b |[nupuans-3-mn)-1,4-
TUTHIPOMUPUIUH-3-KapOOKCHIaT

L{uKIOneHTHIMETHII-S-aueTi-2,6-numeTin-4-(tueno| 2,3 -b |mupuann-3-mn)-1,4-
TUTHIPOMUPUIUH-3-KapOOKCHIaT

Huknorekcun-5-anernn-2,6-qumetnn-4-(tueHo| 2,3-b Jmupuaun-3-nm)-1,4-
OUTHIPONUPUINH-3-KapOOKCHIaT

HuknonenTun-5-auerun-2,6-numernn-4-(tueHo| 2,3-b]nupunns-3-mmn)-1,4-
TUTHIPONUPUINH-3-KapOOKCHIaT

Mertun-5-auetun-4-(5-xnopodenso[ b]tnoden-3-mn)-6-merun-2-(tpudropmetinn)- 1,4-

TUTUAPONIUPUANH-3-KapOOKCHIaT
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bensun-5-auernn-2,6-gumernn-4-(tueHo| 2,3-b mupunus-3-nn)- 1,4-gurugponupuans-3-
KapOOKcHIaT

(Terparunpo-2H-nupan-4-un)merni-S-aneruin-2,6-numern-4-(tueno| 2,3-b |nupuans-3-
wn)-1,4-nuruaponupuanH-3-kapookcunar

bensun-5-auernn-4-(5-gropdenso[b]trnoden-3-wmn)-2,6-numerni-1,4-IMruaApONUPUANH-
3-kapOokcunar

bensun-5-auernn-4-(5-xnopoenso[b]tnoden-3-mn)-2,6-numerni-1,4- iMruapoONupUANH-
3-kapOokcunar

(Terparunpo-2H-niupan-4-uin)metui-S-auetui-4-(5-xnopbenso[b|tuoden-3-un)-2,6-
OUMETHI- |, 4- TUruaponupuanuH-3-KkapOOKCHIaT

(Terparunpo-2H-nupan-4-uin)metui-S-auetun-4-(5-gpropdbenso[b|rnoden-3-mun)-2,6-
aUMeTHI- 1, 4- TUruaponupuanH-3-kapOoKCHIaT

bensun-5-auermn-4-(6en3o[b]tnoden-3-mn)-6-metmn-2-(tpudropmerin)-1,4-
TUTHIPOMUPUINH-3-KapOOKCcHIaT

[Mupunus-4-unmetun-S-anetmn-4-(5-¢propoenso[b Jruoden-3-mn)-2,6-numermn-1,4-
TUTHIPONUPUIUH-3-KapOOKCHIaT

4-¢propbensun-5-auernn-2,6-numernn-4-(tueno[ 2,3-bnupuann-3-mn)-1,4-
OUTHIPOMUPUINH-3-KapOOKCHIaT

[Mupunus-3-unmerun-5-anetmn-4-(6enszo[ b]tnoden-3-mn)-2,6-numernn-1,4-
OUTHIPOMUPUINH-3-KapOOKCHIaT

1,1'-(4-(6enso[b]troden-3-un)-2-6eH3un-6-merun- 1 ,4- turugponupunuH-3,5-
aumn)ouc(sTas-1-0H)

1-(5-auerun-4-(6enso[blruoden-3-un)-2,6-numeTin- 1 ,4- IMrUAPOTUPUANH-3-1T)-2-
¢denmmTaH- 1-0H

Mertui-5-auernn-6-metui-4-(tueHol 2,3-b Jnupuans-3-numn)-2-(tpudropmernn)-1,4-
TUTHIPONUPUIUH-3-KapOOKCcHUIaT

1-(2-metnin-5-(nunepunus- 1-kapOoonmn)-4-(tueno[ 2,3-b Jnupuann-3-mn)-6-
(Tpudropmerin)- 1,4- TUrHaAPONMPUANH-3-1I1)3TaH- 1 -OH

4-(((5-auerun-4-(6enso[b]tuoden-3-un)-2,6- numerun- 1 ,4- Turugpo-mupuarH-3-
KapOOHMIT)OKCH )METHIT)OEH30MHYIO KHCIIOTY

bensun-5-auermn-6-merun-4-(tueno| 2,3-b Jnupunun-3-mn)-2-(tpudpropmernn)-1,4-
TUTHIPOMUPUIUH-3-KapOOKCcHIaT

[Mupunus-3-unmetun-S-anetmn-4-(5-¢propoenso[b Jruoden-3-mn)-2,6-numermn-1,4-
TUTHIPONUPUIUH-3-KapOOKCHIIaT

[Mupunus-3-unmetun-S-anetmn-4-(7-6pombenso[ b tnoden-3-mn)-2,6- numerwn- 1,4-
TUTHIPOMUPUINH-3-KapOOKCHIaT

[Mupuans-3-unmetwn-5-anetmi-4-(7-unanodenso[ b | tuodp en-3-mn)-2,6-numern- 1,4-
TUTHIPONUPUINH-3-KapOOKCcHIaT

[Mupuaus-3-unmerwn-5-anetmn-4-(5-xnopoenso[ b Jtuodpen-3-un)-2,6-numermn-1,4-

TUTUAPONIUPUANH-3-KapOOKCHIAT
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[Mupuans-3-unmeTun-5-aneTmn-2,6-rumetn-4-(tueno| 2, 3-b Jnupuaus-3-wmn)- 1,4-
TUTHIPONUPUINH-3-KapOOKCHIIaT

[Mupuann-4-unmerun-5-anetmn-4-(5-xnopoenso[ b |tuodpen-3-un)-2,6-numermn-1,4-
TUTUAPOTIUPUANH-3-KapOOKCHIaT

4-(tuknonponuiakapoamonn )oeH3ui-S-aueTun-4-(6enszo[ b]tuodpeH-3-un)-2,6-1umMe -
1,4-nuruaponupuans-3-kapOoKcuiIaT

[Mupunun-4-unmerun-S-anetui-2,6-numerni-4-(tueno| 2,3-b Jnupuaus-3-wmn)-
1,4 quruaponupuauH-3-kapOoKcuIaT

4-6pomOen3mt-S-anetun-2,6-numerun-4-(tueno| 2,3-b Jnupuaun-3-mn)-1,4-
TUTHIPONUPUIUH-3-KapOOKCcHUIaT

3-Opomben3ui-S-anetui-2,6-numetui-4-(tueno| 2, 3-b Jmupunus-3-mn)- 1,4-
TUTHIPONUPUIUH-3-KapOOKCcHIaT

2-6pomben3mi-S-anerun-2,6-numernin-4-(tuenol 2,3-b Jnupuann-3-mn)-1,4-
TUTHIPOMUPUIUH-3-KapOOKCHIaT

(3-propmmpunun-4-un)MeTni-5-auerun-2,6- muMerin-4-(tueHo| 2,3-b Jnmupuaus-3-ni)-
1,4-muruaponupuANH-3-KapOOKCHIIAT

[Mupumunus-5-unmerun-5-anetun-2,6-rumetn-4-(tueHo| 2,3-b Jnupunun-3-mn)-1,4-
OUTHIPOMUPUINH-3-KapOOKCHIaT

(5-6poMmEpUMUANH-3-1JT)METHII-S-anie TiI-2,6- tumMeTn-4-(tueHo| 2,3-b jnupugus-3-
wn)-1,4-nuruaponupuanH-3-kapOokcunar

2-pernnmponan-2-mi-S-anetwi-2,6-numeti-4-(tueno| 2,3-b Jnupunun-3-wmn)-1,4-
TUTUAPOTIUPUANH-3-KapOOKCHIAT

3-uuanoOeH3uI-5-aueTn-2,6- niumeTn-4-(tueno| 2,3-b nupuaunn-3-un)-1,4-
AUTHAPONUPUAHH-3-KapOOKCcHIaT

4-umanobeH3ui-5-auetun-2,6-numetnn-4-(tueHo| 2,3-b [nupuaun-3-un)-1,4-
TUTHIPONUPUIUH-3-KapOOKCcHUIaT

(6-XIOpTIUPHUINH-3-UJT)METHII-5-aueTun-2,6- iuMetnin-4-(tueno| 2,3-b \nupuaus-3-ui)-
1,4-muruaponupUANH-3-KapOOKCHIIAT

3-mopdonuHoOeH3MI-5-aneTu-2,6-nuMeTui-4-(tueno| 2,3-b Jmupunun-3-mn)-1,4-
TUTHIPONUPUIUH-3-KapOOKCcHIaT

4,4- TUMeTUJIIUKJIOTeKCUIT- S -aueTi-2,6-numetni-4-(tueno| 2,3-b Jmupunun-3-wn)-1,4-
TUTHIPOMUPUIUH-3-KapOOKCcHIaT

(2-xnoprIUpUANH-4-UT)METHIT-5-aueTn-2,6- iuMetnin-4-(tueno| 2,3-b \mupuaus-3-ni)-
1,4-muruaponupuaAnH-3-KapOOKCHIIAT

Terparunpo-2H-nupan-4-un-5-anerun-2,6-gumetn-4-(tueHo| 2,3-b jnupuaun-3-wn)-1,4-
TUTHIPOMUPUINH-3-KapOOKCHIaT

4.,4-nuropumkIiorekc-S-aneTmi-2,6-numeTn-4-(tueHo| 2,3-b jnupunun- 3-mn)-1,4-
TUTHIPONUPUINH-3-KapOOKCcHIaT

S-auertmi-N-6en3mi-N,2,6-Tpumerwn-4-(tueno| 2,3 -b | mupuann-3-un)-1,4-

OUTHIPONUPUIUH-3-KapOoKcaMua
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Oxceran-3-un-5-anerni-4-(7-6pomoenso| b]tnoden-3-un)-2-nukaonponmi-6-merui-1,4-
TUTHIPONUPUINH-3-KapOOKCHIIaT
Wzonponun-5-anerun-4-(7-6pombenzo[ b | tnoden-3-un)-2-uuknonponmi-6-mermi- 1,4-
TUTUAPOTIUPUANH-3-KapOOKCHIaT
Mertun-5-auerun-4-(7-6pombenso[b | tuoden-3-ui)-6-merun-2-(tpupropmernn)- 1,4-
AUTHAPONUPUAHH-3-KapOOKcHIaT
[uknonponunmerni-5-aueruin-4-(7-6pombenso[ b tnoden-3-umn)-2-unknonponun-6-
MeTHII- 1,4-TUruaponupuaInH-3-KapOOKCHIaT
Merun-5-auerun-2-uukinonponmi-6-mermn-4-(7-(2,2,2-
tpudTopaneri)oenso[b|tuoden-3-un)-1,4-muruaponupuarH-3-KapOOKCHUIAT
2-pernnmponan-2-wi-S-anetui-4-(7-6pombenso[ b ruoden-3-mn)-2,6- numerun- 1,4-
TUTHIPONUPUIUH-3-KapOOKCcHIaT
Mertun-5-auerui-2-amuHo-4-(6en3o[b]tnoden-3-mn)-6-merun-1,4-gurugponupunus-3-
KapOoKcHumar
Mertun-2-amuno-4-(6en3o[b ] tuoden-3-un)-5-(uuknonponankapOoHmn )-6-metu- 1,4-
TUTHIPONUPUIUH-3-KapOOKCHIaT
Mertun-5-auetui-2-aMmuHo-4-(5-pTopdenso[b]rnoden-3-mn)-6-metmn-1,4-
TUTHIPOMUPUINH-3-KapOOKCHIaT
Merun-5-auerun-2-amuHo-4-(7-6pomoenso[b|tnoden-3-mn)-6-merun-1,4-
OUTHIPOMUPUINH-3-KapOOKCHIaT
Mertun-5-auetun-2-aMuHo-4-(7-mmanobenso| b [ tuoden-3-mn)-6-mermn-1,4-
IUTUAPOTIUPUANH-3-KapOOKCHIaT
Huxnonentun-5-anerun-2-aMmuHo-4-(7-6pombenso| b tuoden-3-mn)-6-metmn- 1,4-
AUTHAPONUPUAHH-3-KapOOKcHIaT
Jumernin-2-amuHo-4-(7-unanodenso[b Jtnopen-3-nn)-6-merun-1,4- iurugponupuaH-
3,5-nukapbokcunaT
HuknoneHTi-5-auetun-2-aMmuno-4-(7-uunanodenso[ b Jtuoden-3-mn)-6-merui-1,4-
TUTHIPONUPUIUH-3-KapOOKCcHUIaT
Jdumetmin-2,6-nuamuHo-4-(6en3o[b]ruoden-3-mn)-1,4- nurunponupuans-3,5-
nukapOoKcUIaT
[uknonponuiMeTwiI-S-aneTui-2-aMuHo-4-( 7-iinanoben3o[ bl ruoden-3-mi)-6-metun- 1,4-
TUTHIPOMUPUIUH-3-KapOOKCHIaT
4,4-muTOPUMKIOTeKCHII-5-aneThil-2-aMiuHO-4-( 7-unano0en3o[ b |tnodeH-3-mum)-6-
MeTHI- 1,4-TUruIponupuInH-3-KapOOKCHIAT
Mertun-2-aMuHO-5-11nano-4-(7-manoden3o[ b Jruod en-3-wn)-6-metmn- 1,4-
OUTHIPONUPUINH-3-KapOOKCHIaT
4-propbensun-5-anermn-2-amuHo-4-(7-unanodenso[b]tnoden-3-mun)-6-merun-1,4-
TUTHIPONUPUINH-3-KapOOKCHIaT
Mertun-5-auerun-2-amuno-4-(5-¢proprueno| 2,3-b jnupunun-3-un)-6-metun-1,4-

TUTUAPONIUPUANH-3-KapOOKCHIaT
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Merun-2-aueramuno-S-anetmi-4-(5-proprueno| 2,3-b [mupunun-3-mn)-6-metmn- 1,4-
TUTHIPONUPUINH-3-KapOOKCHIIaT

L{uknoneHTHIMETHII-S-aneTi-2-aMuHo-4-( 7-1inanodensol b rnoden-3-mn)-6-mermn-1,4-
TUTUAPOTIUPUANH-3-KapOOKCHIaT

3-(IUKJIOTIPOITUIIMETHIT )-5-MeTUJI-2-aMUHO-4 - (7 -1tnano0eH30[ b | tnoden-3-um)-6-meTui-
1,4-nuruaponupuaus-3,5-nukapOoKcHIaT

Jumernn-2-amuHo-4-(7-unanodenso[ b Jtnog en-3-mn)-6-nukiaonponu- 1,4-
OUTHIPOTIUPUAMH-3,5-TuKapOOKCHIaT

3-(LUKJIOTIPONTUIIMETHIT )-5-MeTUJI-2-aMuHO-4-(7-unano0en3o[ b | tuod en-3-un)-6-
LUKJIONPONUI- 1, 4-TUrHAPOTUPHUINH-3,5- TnKapOOKCHIIAT

Humetun-2,6-quamuHo-4-(7-umanodenso[ b Jtuoden-3-un)- 1,4- nuruaponupuaus-3,5-
nukapOoKcuIaT

5-(UKJIOTIPOTUIIMETHIT )-3-MeTUJI-2-aMUHO-4-(7-ttnanoden3o[ b | tnoden-3-umn)-6-
LUKJIONPONUI- 1, 4-TUrHAPOUPUINH-3,5- TnKapOOKCHIIaT

3-(4-¢propOensun) 5-meTun-2-amMmuno-4-(7-unanobenso[ b]tnoden-3-wmn)-6-merun-1,4-
OUTHIPONUPUINH-3,5-TuKapOOKCcHIaT

3-(4-propOensun) 5-metui-2-amuHO-4-(7-11mano6eH30[ b [ tuoden-3-mn)-6-
LUKJIONPONUI- 1, 4-TUruaponupUInH-3,5- tnkapOoKcHIaT

HuxnonponuiMeTui-2-aMHHO- S -1tnaHo-4-( 7-unanodenso[ b | tnoden-3-un)-6-merun-1,4-
OUTHIPOMUPUINH-3-KapOOKCHIaT

4-propOensmn-2-amuHo-5-unano-4-(7-unanodbensol b rnoden-3-mn)-6-mermn-1,4-
TUTUAPOTIUPUANH-3-KapOOKCHIAT

HuxnonponuiMeTui-6-aMuHO-5-11uaHo-4-(7-unano0enso[ b | tuopen-3-um)-2-
LUKJIONTPONWII- 1 ,4-AUrHaponupuanH-3-kapOoKcHIaT

3-LIUKJIONEeHTWII- S-MeTHII-2-aMuHO-4-(7-1tnanoben3o[ b tnoden-3-un)-6-metmn-1,4-
OUTHIPOTUPUAKH-3,5-TuKapOOKCHIaT

[ukonponuiIMeTuI-S-aneTui-2-aMuHo-4-(6-1inanooen3o[ b ruoden-3-mi)-6-metun- 1,4-
TUTHIPONUPUIUH-3-KapOOKCcHUIaT

Huknorekcun-5-anerun-2-aMmuHo-4-(7-imanodensol b [tuoden-3-nm)-6-merun-1,4-
TUTHIPONUPUIUH-3-KapOOKCcHIaT

L{uknorekCHIMeTHII-5-aneTn-2-aMuHo-4-(7-nnanodenso[ b [ruoden-3-mn)-6-mermn- 1,4-
TUTHIPOMUPUIUH-3-KapOOKCcHIaT

[uxnonponuimeTni-2-aMuHO-4-( 7-1tnano0en3o[ b JtuodeH-3-mi)-5-
(umknonponankapOoHu)-6-MeTni- 1,4- turuaponupunuH-3-kapOookcuar

3-¢dropben3un-5-anerun-2-amuHo-4-(7-unanoden3o[ b Jtnoden-3-un)-6-metun-1,4-
TUTHIPOMUPUINH-3-KapOOKCHIaT

3-(uuKI00y TUIIMETHIT )-5-MeTHII-2-aMUuHO-4-(7-unanoden3o[ b tuoden-3-wmn)-6-merun-
1,4-nuruaponupuAnH-3,5-THKapOOKCHIIAT

3-((3,3- nudTopuKIO0y THIT ) METH ) - S-MeTUII-2-aMIHO-4-( 7-1tnano0en3o[ b | tnoden-3-

wi)-6-metui- 1,4- muruaponupuaus-3,5-nukapOoKcunaT
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[uxnonponuiMeTni-2-aMiHHO-S-kapbamoni-4-(7-uuanodenso[ b]tuoden-3-mm)-6-
MeTwI- 1,4-TurunponupuanH-3-kapOoKCHiaT

3-((2,2- i TOPIMKIIONPOITHI )METUI ) - S-MeTHJI-2-aMIHO-4-(7-1tnano0eH30[ b [ tuogeH-3-
wi)-6-metu- 1,4- turuaponupuaus-3,5-nukapOoKcunaT

5-muKIonponui-3-(UKIONPONUIMeTH)-2-aMUHO-4-(7-tnanooen3o[ b ruoden- 3-mn)-6-
MeTn-1,4-TuruaponupunuH-3,5-nukapOoKcuiaaT

3-((2,2-mndTOPLUUKIONPOITIII )METHIT)- S-MeTHII-2-aMUHO-4-( 7-1tanoben3o[ b tnoden-3-
W1)-6- IUKJIONPONHJI- 1 ,4- TuruaponupuanH-3,5-mukapOoKkcuaaT

3-(LUKJIOTIPOTTUIIMETH]IT )-5-MeTUJI-2-aMUHO-4- (7 -1tnaHo- 5-propdenso[b]tnod en-3-umn)-6-
MeTHI- 1,4-TUrHAPONUPUIHH-3,5- TUKapOOKCHIIAT

3-(LUKJIOTIPOTTUIIMETHIT )-5-MeTUJI-2-aMUHO-4- (7 -1tnano-4-propdenso[b]tnod en-3-mm)-6-
MeTHI- 1,4-TUruaponMUupUInH-3,5- TMKapOOKCHIIAT

3-uzonponui-S-mMetui-2-aMuHo-4-(7-1nanoden3o[ b Jruod en- 3-mn)-6-metui- 1,4-
OUTHIPONUPUINH-3,5-TuKapOOKCHIaT

3-((2,2-mudrop-3,3-IUMETUIILHKJIOTPOITHIT)METHI ) - S -METHII-2-aMUHO-4-( 7-
uaHoOeH30[b|truoden-3-mn)-6-meTun- 1,4- turuaponupuanH-3,5-1uKapOoOKCHIaT

5-MeTui-3-HeoneHT-2-aMuHo-4-(7-unanobenso[ b Jtuodpen-3-un)-6-merui- 1,4-
OUTHIPONUPUINH-3,5-TuKapOOKCHIIaT

3-(IUKJIOTIPOITUIIMETHIT )-5-MeTHJI-2-aMUHO-4 - (7-umanotueHo| 3,2-b [nupuaun-3-um)-6-
MeTu- 1,4-muruaponupunus-3,5- tukapOoKCHIaT

5-meTun-3-HeoneHTu-2-aMuHO-4-(7-tnanodenso[ b Jruoden-3-um)-6-uxnonponun- 1,4-
OUTHIOPOMUPUINH-3,5-TuKapOOKCcUIaT

buc(uuknonponunmern)-2-amuHo-4-(7-unanodenso[ b |tnoden-3-un)-6-merun-1,4-
AUTHAPONUPUANH-3,5-1uKapOoKcuIaT

3-(UMKJIOIPONTUIMETHI )-5-(TIPOT-2-UH- 1 -111)-2-aMuHO-4-(7-1imanobeH3o[ b | tnog en-3-
wi)-6-metui- 1,4- turuaponupuaus-3,5-nukapOoKcHiaT

3-(LUKJIOTIPONTUIIMETHIT )-5-MeTUJI-2-aMUuHO-4- (5, 7- nuunanoden3o[ b | tnoden-3-mm)-6-
MeTHI- 1,4-TUrHAPONUPUIHH-3,5- TUKapOOKCHIIAT

5-(6yT-2-uH-1-mn)-3-(UUKIOTPONUIMETH )-2-aMUHO-4-( 7-11nano0eH30[ b [ tTuodeH-3-m)-
6-MeTw- 1, 4- TUruAPONUPUANH-3,5-TUKapOOKCHIAT

5-metun-3-(2,2,2-tpudropatui)-2-amMmuHo-4-( 7-unanodenso[ b]tnoden-3-wmn)-6-meun-
1,4-muruaponupUANH-3,5-TMKapOOKCUIAT

3-(umknonponuinmeTin)-5-(2,2,2-tpudropaTin)-2-amMmuHo-4-( 7-unanobenso[ b tnogpen-3-
win)-6-metui- 1, 4- muruaponupuaus-3,5-1ukapOoKcHIaT

3-(UKJIOTIPOMTUIIMETHIT )-5-MeTHJI-2-aMUHO-4-(6-X 10p-7-umanoben3o[ b tnoden-3-wmn)-6-
MeTu- 1,4-TUruaponupuanH-3,5- tuKkapOOKCHIIAT

3-(2-Prop-2-MeTUIponI)-5-MeThi-2-aMuHO-4-(7-nano0en3o[ b | tnoden-3-um)-6-
MeTu- 1,4-muruaponupunng-3,5- tukapOOKCHIaT

3-(IUKJIOTIPOITUITMETHIT )-5-MEeTUJI-2-aMUHO-4 - (7 -11naHo-6-

(Tpudropmermin)oenso[b]ruoden-3-mn)-6-mermn- 1,4-murunpornupuans-3,5-1ukapOOKCHIIaT
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5-metwn-3-npon-2-uH-1-un  2-amuHO-4-(7-tmanoben3o[bruoden-3-wmn)-6-mermn-1,4-
OUTHIPONUPUINH-3,5-TuKapOOKCcHIaT

3-(IUKJIOTIPOITUIIMETHIT )-5-MeTUJI-2-aMUHO-4- (7 -tnano0en3o[ b | tuoden-3-un)-6-
(Tpudropmerun)-1,4- nuruaponupuans-3,5-aukapOookcunaT

4-(6enso[b]ruoden-3-nn)-2,6- mumeTii- 1,4-UruaponupuanH-3,5- AMKapOOHUTPHIT

4-(6-runpoxcudenso[blruoden-3-un)-2,6-numerwn- 1 ,4- nuruaponupuang-3,5-
AUKapOOHUTPHUIT

4-(6-merokcuben3o[b]ruoden-3-mn)-2,6- numetin- 1,4-muruaponupuauH-3,5-
TUKAPOOHUTPUIT

2,6-numerni-4-(tueno| 2,3-b jnupunun-3-mn)- 1,4-muruaponupuaus-3,5- tukapOOHUTPUIT

4-(6enzo[b]ruoden-3-mn)-2-metmn-6-pennn- 1,4-TuruiponupuanH-3,5-TUKapOOHUTPUIT

4-(6enso[b]rrodeH-3-mn)-2-UKIonponui-6-mMeTi- 1 ,4- TuruponupuInH-3,5-
IUKapOOHUTPUIT

S-anermn-4-(6enso[b]ruoden-3-mn)-2,6-qumerwn- 1,4- TuruaponupuanH-3-KapOOHUTPHIT

Ortun-4-(6enso[b]ruoden-3-mn)-5-unano-2,6-numernn- 1 ,4- TUru ApONUPUIIH-3-
KapOoKcHIaT

Itun-4-(6enzo[b]rnoden-3-mn)-5-unano-2-merun-6-penni-1,4-guruaponupuauH-3-
KapOOKcHIaT

Otun-4-(6enzo[b]rnoden-3-mn)-5-unano-2-qUKIONPOnuiI-6-metui- 1,4-
OUTHIPOMUPUINH-3-KapOOKCHIaT

Mertun-4-(6en3o[b]ruoden-3-mn)-5-uano-2-uuknonponimi-6-mermi- 1,4-
TUTUAPOTIUPUANH-3-KapOOKCHIAT

1,1'-(4-(6enszo[b]tuoden-3-mn)-2,6-numernn-1,4- TMrUAPONUPUANH-3,5- TN ) TUITAHOH

1,1'-(4-(6-runpoxcudenso[b]ruoden-3-mn)-2,6-mumernn- 1,4-muruaponupuaus-3,5-
auin)ouc(sTan-1-0H)

1,1'-(4-(6-meTokcuben3o[ b Jruoden-3-min)-2,6-numet- 1,4- TUruApONUPUANH-3,5-
TUWIT) IU3TAHOH

1,1'-(4-(6en3o[b]Trod eH-3-mi)-2,6- TMUUKIONPOnU- 1 ,4- TUrHAPONTUPUINH-3,5-
TV AU TAaHOH

1,1'-(4-(5-xnopbenzo[b]tuoden-3-mn)-2,6- numerwn- 1 ,4- TuruagponupuanH-3,5-
TV AU TAaHOH

1,1'-(4-(5-6pomben3o[ b ruoden-3-un)-2,6-mumetw- 1 ,4-muruaponupuans-3,5-
TV AU TAaHOH

1,1'-(4-(5-propbenso[b]tnoden-3-un)-2,6-numernn- 1 ,4-murugponupuauH-3,5-
numn)ouc(3Tan-1-0H)

1,1'-(2,6- numetnin-4-(5-mopdonunodenso[ b |tuodp en-3-un)- 1,4-nurunpormupuans-3,5-
numn)ouc(3Tan-1-0H)

1,1'-(2,6-numetn-4-(5-(4-merunnunepasus- 1 -mn)oenso[ b ruopen-3-wmn)-1,4-
OUTHIPONTUPUINH-3,5-nur)ouc(3Tan- 1-0H)

1,1'-(4-(5-(6ensunamuno)0eH3o[ b]ruopen-3-un)-2,6-numerni- 1,4- IMruIpoOnupuANH-
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3.5-numn)ouc(stan-1-0H)

3-(3,5-nnanerun-2,6-numernn- 1,4- nurunponupuant-4-mn)odenso[b]ruopen-5-
KapOOHUTPUI

3-(3,5-nuanerun-2,6-numerun- 1,4- nurunponupuant-4-mn)odenso[b]ruopen-5-
KapOOHOBYIO KHUCIIOTY

N-uknonponui-3-(3,5-guanerun-2,6-gumeru- 1 ,4-nurugponupunut-4-
win)6en3o[b]ruoden-S-kapbokcamun

N-(umknonponuimerui)-3-(3,5-nuanetun-2,6-numeTun- 1 ,4- TuruAponupuanH-4-
wn)0eH3o0[b]ruodeH-5-kapdbokcamun

1,1'-(2,6-numetmn-4-(5-(4-metunnunepasus- 1 -kapoounn)oenso[ b Jtuoden-3-mn)-1,4-
OUTUAPOTIUPUANH-3,5-1ur)ouc(3TaH- 1-0H)

1,1'-(2,6-numetnn-4-(5-(mopdonun-4-kapdbonmn)oenso[ b ruodpen-3-mn)-1,4-
OUTUAPONIUPUANH-3,5-1ur)ouc(3Tan- 1-0H)

1,1'-(2,6-numetnin-4-(tueno|3,2-c Jnupuaus-3-wmin)- 1, 4- TAru ApOnUpUINH-3,5-
numn)ouc(3Tan-1-0H)

1,1'-(2,6-numetni-4-(tueno| 2,3 -c Jnupuaus-3-win)- 1, 4- TAru ApOnupUuInH-3,5-
numn)ouc(3Tan-1-0H)

1,1'-(2,6-numerun-4-(tueno[ 2,3-b|mupunun-3-un)- 1,4-qmurunponupuaus-3,5-
aumn)ouc(sTan-1-0H)

Humernin-5-anerun-4-(6enso[b]rnoden-3-un)-6-merun- 1,4- iuruaponupuaus-2,3-
nukapOoKcUIaT

Humernn-5-anerun-4-(7-npanodenso[b]rnoden-3-mn)-6-merun- 1,4- turuaponupuuH-
2,3-nukapOokcunar

Mertun-5-auerun-4-(6en3o[b]tuod eH-3-wmn)-2-uukaonpomnii-6-metui-1,4-
AUTHAPONUPUAHH-3-KapOOKcHIaT

Humetn-4-(6ens3o[b]tuoden-3-wmn)-2,6-muuukinonponui- 1 ,4- turugponupuauH-3,5-
nukapOoKcUIaT

Ortun-5-anerun-4-(6enso[b|ruoden-3-un)-2,6- numernn- 1 ,4- guruaponupuauH-3-
kapOoKcHIaT

Mertun-5-auerni-4-(5-xiaopoenso[b]tuoden-3-un)-2,6- numernn- 1 ,4- IMruApOMTUP U H-
3-kapOokcuaT

1,1'-(4-(6en3o[b]tnopen-3-wmn)-2-uukaonponmi-6-metui- 1 ,4- turuapo-nupuaus-3,5-
TV AU TAaHOH

1-(4-(6enso[b]Tuoden-3-mn)-2,6- tumernin-S-(meruncynbdonmn)- 1 ,4- TMruapo-NMUPUINH-
3-UJT)3TaHOH

Merun-5-auetun-4-(5-propdenso[b]tuoden-3-mn)-2,6-numernn- 1 ,4- TMruagpONTUPHUIUH-
3-kapbokcuaT

Mertun-5-auerun-4-(5-6pomOen3o[b|tuoden-3-wn)-2,6-tumer- 1,4- TUruAPOTTHPUIIH-
3-kapbokcuaT

Mertun-5-auerun-4-(5-unanobenso[b]tnoden-3-mn)-2,6-gumernn- 1 ,4- TuruaponupuIuH-
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3-kapbokcuaT

3-(3-auermn-5-(mMerokcukapOoHm)-2,6- guMe - 1 ,4- turuagponupuanH-4-
wn)0eH30[b]rrodeH-5-kapOOHOBYIO KHCIOTY

Mertun-5-auernn-4-(5-(uuxnonponmikapdamoni)oen3o[b]tnoden-3-um)-2,6- numern-
1,4-nurunponupuanH-3-kapOoKcuIaT

Mertun-5-auerun-4-(5-((muknonponuimerun )kapoamonn )oenso[ b | tuoden-3-um)-2,6-
AUMETHII- 1 ,4- turuaponupuanH-3-kapOookcunar

Mertun-5-auerun-2,6-numerun-4-(5-(4-merunnunepasus- 1 -kapoonun )oen3o[b | trod eH-
3-un)-1,4-nurunponupuanH-3-kapOoKCHIaT

Mertun-5-auerun-2,6-numerun-4-(5-(mopdonuH-4-kapOoonmn)oen3o[ b Jtuoden-3-mn)-
1,4-muruaponupUANH-3-KapOOKCHIIAT

Mertun-5-auerun-2,6-numerun-4-(tueno| 3,2-cnupuaus-3-wn)- 1, 4- ITMruApOnupuauH-3-
KapOoKcHIaT

Merun-5-auerun-2,6-numerun-4-(tueno| 2,3 -cJnupuaus-3-wn)- 1, 4- ITMru AponupuauH-3-
kapOoKcHuar

Merun-5-auerun-2,6-numerun-4-(tueno| 2,3-b [mupunun-3-wn)- 1,4-qguruaponupunus-3-
KapOOKcHIaT

Mertun-5-auerwi-2-mukinonponumwi-4-(5-propdenso[b|tnoden-3-un)-6-merun-1,4-
OUTHIPONUPUINH-3-KapOOKCcHIaT

Humetun-2,6-guuukionponui-4-(5-gropdbenso[b]tnoden-3-wmn)-1,4-guruagponupuauH-
3,5-nukapbokcuiaT

Mertun-5-aueTui-2-uuKiIonponi-6-metui-4-(tueno| 2,3-b |mupunun-3-mn)-1,4-
IUTHAPOTIUPUINH-3-KapOOKCHIAT

HAumernin-2,6-auuuknonponii-4-(tueno| 2,3-b Jrmpuaun-3-umn)- 1,4-nuruAponupunH-
3,5-nukapOokcuar

Merun-5-auerun-4-(6en3o[b]rroden-3-mn)-2,6- TuuuKIOnponui- 1 ,4- TMruApOMUpPUIUH-
3-kapOokcunar

Mertun-5-auernn-4-(5-xaopoenso[b]tuoden-3-mn)-2-uukaonponuwi-6-metui- 1,4-
TUTHIPONUPUIUH-3-KapOOKCHIaT

Humetin-4-(5-xnopoenso[b]tuoden-3-wmn)-2,6- muuknonponui- 1,4- TMrugp OnupHINH-
3,5-nukapbokcunaT

Mertun-5-auerui-4-(7-6pombenso[btrnod eH-3-mn)-2-uuknonponii-6-metui-1,4-
TUTHIPOMUPUINH-3-KapOOKCcHIaT

Mertun-5-auerwi-2-uukinonponui-4-(7-(muknonponmikapdamonn )oeH3o[ b [ tuod en-3-
win)-6-metui- 1,4- muruaponupuaus-3-kapObokcuar

Merun-5-auerni-4-(7-unanobenso[b]tnoden-3-wmn)-2-muknonpomnui-6-metui-1,4-
OUTHIPONUPUINH-3-KapOOKCHIIaT

Humetn-4-(7-unanodenso[b]tuopen-3-mn)-2,6- tuukinonponui- 1,4- TMruaponupHIuH-
3,5-nukapbokcuiaTt

Mertun-5-auerun-2-uuknonponi-4-(7-(merokcukapOonmn)denso[ b]tnoden-3-mn)-6-
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MeTwI- 1,4-TUruIponupuauH-3-KkapOoKCHIaT

Humernin-2,6-aunukinonponui-4-(7-(MerokcukapOorun)oenso[ b]tnogpen-3-um)-1,4-
OUTHIPONUPUINH-3,5-TuKapOOKCcHIaT

3-(3-aueTun-6-UKIONPONUI-S-(METOKCUKapOOHNNT)-2-MeTUII- 1 ,4- TUruApOonupuIuH-4-
un)0en3o[b]rroden-7-kapOOHOBYIO KHCIOTY

bensun-5-auetun-2-qukinonponui-6-metun-4-(tueHo| 2,3-b [nupunun-3-mn)-1,4-
AUTHAPONUPUAHH-3-KapOOKcHIaT

[Mupuaun-4-unmetun-S-anetun-4-(6en3o[b]ruoden-3-wmn)-2-HuKIonponui-6-metui- 1,4-
TUTHIPONUPUIUH-3-KapOOKCHUIaT

buc(nupuaun-4-unmerin)-2,6-gunuknonponui-4-(tueno| 2,3-b lnupununs-3-un)- 1,4-
OUTHIPONUPUINH-3,5-TuKapOOKCcHUaT

[Mupunun-4-unmetun-5-anetun-4-(7-6pombenso[ b tuoden-3-wmn)-2,6- numerwn- 1,4-
TUTHIPOMUPUINH-3-KapOOKCHIaT

[Mupunus-4-unmetun-5-anetn-4-(5-xnopoen3o[ b | tTrod eH-3-mi)-2-UuKJIOTpOnHI-6-
MeTuI- 1,4-TUruIponupuaIuH-3-KkapOOKCHIaT

[Mupunus-4-unmetun-5-aneti-4-(7-unanoden3o[ b | tnod eH-3-mi)-2- HUKJIOPOniI-6-
MeTHI- 1, 4-TUruIponmupuInH-3-KapOOKCHIAT

[MupuanH-4-UIMeTHIT-5 -aueTHII-2 - HTUKJIOTPOniI-6-MeT-4-(Tueno[ 2,3 -b jnupuans-3-
wn)-1,4-nuruaponupuanH-3-kapOokcunar

benswun-5-auerwn-2-uuknonponui-4-(7-(merokcukapoonmn)denso[ b Jtuoden-3-wmn)-6-
MeTHJI- 1, 4-TuruaponupuanH-3-kapOokcuar

Hubensun-2,6-munukionponui-4-(7-(merokcukapoonmt)oen3o[ b Jtuodpen-3-mn)-1,4-
OUTUAPOTIUPUIHNH-3,5-TuKapOOKCHIaT

bensun-5-auerun-4-(7-(MerokcukapOonun )oen3o[ b|tnopen-3-mn)-2,6-mumerni- 1,4-
AUTHAPONUPUAHH-3-KapOOKcHIaT

Metun-3-(3,5-nuanetui-2,6-numetu- 1 ,4- guruaponupunud-4-mn)oenso[b]tuoden-7-
kapOoOKcuIar

3-(3,5-nunanerun-2,6-numerni- 1,4- nurunponupuant-4-mn)denso[b]runoden-7-
KapOOHHUTPHIT

[Mupunus-4-unmetin-5-anetun-4-(7-6pomoen3o[ b tnodeH-3-m)-2-UKIonpOonuiI-6-
MeTHI- 1,4-TUruIponupuInH-3-KapOOKCHIAT

4-¢propbeH3nin-5-aueTui-2-uKIonponuI-6-MeTun-4-(tneHo| 2,3-b [mupuann-3-mn)-1,4-
TUTHIPOMUPUINH-3-KapOOKCcHIaT

buc(4-pTopOensunn) 2,6-nuiukinonponui-4-(tueno| 2,3-b jrupunun-3-umn)- 1,4-
OUTHIPONUPUINH-3,5-TuKapOOKCcHIaT

4-maHOOeH3MIT- 5 -aleTHIT- 2 - IUKJIOTPONHI-6-MeTH-4-(TreHo[ 2, 3-b jnupuans-3-mn)-1,4-
OUTHIPONUPUINH-3-KapOOKCHIIaT

Merun-5-auernn-4-(7-xnopdenso[ b]tnoden-3-wmn)-2-uukaonponmi-6-metui- 1,4-
OUTHIPONUPUINH-3-KapOOKCcHIaT

Mertun-5-auetui-2-uKionponui-6-metuin-4-(7-(tpudropmern)oenso[ b tnoden-3-
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wn)-1,4-nuruaponupuanH-3-kapookcunar

3-xnopben3un-S-anerun-2,6-numernin-4-(tuenol 2,3-b lnupuann-3-un)-1,4-
OUTHIPONUPUINH-3-KapOOKCcHIaT

2-pennnmponan-2-wi-S-anetui-4-(7-0pomoenso| b ruodeH-3-mi)-2-UKIonponui-6-
MeTn-1,4-TuruaponupuanH-3-kapOoKcuIaT

[{MKIOreKCHII-5-aeThII-2 - UKIONPonuiI-6-mMeTi-4-(tTneHo[ 2,3 -b [mupuaun-3-un)-1,4-
AUTHAPONUPUAHH-3-KapOOKcHIaT

2-perunnmponaH-2-ui-S-aueTui-2- HUKJIONponiI-6-MeThi-4-(tueHo| 2,3-b JnupuauH-3-
wn)-1,4-nuruaponupuanH-3-kapOokcuar

1-(4-(7-6pomben3o[b]ruoden-3-wmn)-5-(uukaonponaHkapOOHIT)-6-IIUKJIONPOITHI-2-
MeTHI- 1,4-TUrHAPOUPUIHH- 3-1J1)3TaH- 1 -OH

3-XJIOpOeH3UII-5-a1e THII-2 - TUKJIONPONUI-6-MeTii-4-(Tueno| 2,3 -b Jnupunus-3-mn)-1,4-
TUTHIPOMUPUINH-3-KapOOKCHIaT

2-(4-propdennm)nponan-2-ui-S-aneTui-2,6-numerni-4-(tueno[ 2,3-b lnupuann-3-mn)-
1,4-muruaponupUANH-3-KapOOKCHIIAT

2-(4-propdenmn)nponan-2-un-5-auetmn-4-(7-o6pomdbenso[ b tuoden-3-wmn)-2-
LUKJIONPONUI-6-MeTHII- | ,4- ANTUAPOTTUPUANH-3-KapOOKCHIIAT

2-(4-propdernm)nponan-2-ui-S-aneTHiI-2- TUKIONPOI-6-meTni-4-(TiueHo|[ 2, 3-
b]mupuaun-3-un)- 1,4- guruaponupuans-3-kapOokcunaT

Mertun-5-auerwi-2-uuknonponui-4-(7-gropdenso[b|tnoden-3-un)-6-merun-1,4-
OUTHIPONUPUINH-3-KapOOKCcHIaT

[{UKIOTTPONMUIMETHII-5-alle THII-2 - TUKJIONPONUII-6-MeTun-4-(TueHo| 2,3-b [ nupuaus- 3-
wn)-1,4-nuruaponupunanH-3-kapOoKkcuiaT

MKIONEeHTHII-5-aleTHII-2 - [IUKJIOTPONUII-6-MeT-4-(TueHo[ 2,3 -b |[mupuaun-3-mn)-1,4-
AUTHIPONUPUAHH-3-KapOOKCcHIaT

[uxnonponunmeTui-S-anerui-4-(7-uanodben3o[ b [ ruodeH-3-wm)-2- UKI0nponui-6-
MeTHI- 1,4-TUruaponupuaInH-3-kapOoKCHIaT

Mertun-5-auerun-4-(7-6pomben3o[ b |tuod en-3-mi)-2-uuknodyrun-6-metumn- 1,4-
TUTHIPONUPUIUH-3-KapOOKCHIaT

Humetun-4-(7-nuanoben3o[b]ruodeH-3-ui)-2-uuknonponui-6-meTmi- 1,4-
OUTHIPONUPUIUH-3,5-TuKapOOKCcHIaT

Mertun-5-unano-4-(7-unanobenso[ brnoden-3-mn)-2-uknonponui-6-metun- 1,4-
TUTHIPOMUPUINH-3-KapOOKCcHIaT

Mertun-5-auerni-4-(7-6pomOenso[btrnod en-3-mn)-2-uuknoneHTui-6-metun- 1,4-
TUTHIPONUPUINH-3-KapOOKCHIaT

Merun-5-auerni-4-(7-6pomOen3o[btrnod eH-3-mn)-2-unkinorekci-6-metumn- 1,4-
OUTHIPONUPUINH-3-KapOOKCHIIaT

Mertun-5-unano-4-(7-uuanobenso| b]rnoden-3-mn)-2,6- muukionpomui- 1,4-
OUTHIPONUPUINH-3-KapOOKCcHIaT

3-((4-mermnmnunepa3us- 1 -wn)merwn)oeH3 - S-aueTmn-4-( 7-6pombenso[ b tuoden-3-wn)-
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2,6-numetni- 1 4- iuruaponupUANH-3-KapOOKCHIaT

3-(TuKJIOTIPOTUIMETHI )-5-MeTHII-4-( 7-11mano6eH30[ b [ trnod eH-3-1i)-2-uukionponui-6-
MeTu- 1,4-nuruaponupunus-3,5- iukapOoKCHiaT

3-(uuksonponuamMeT )-5-metui-4-(7-manobens3o[ b Jruodpen-3-um)-2,6-
TULAKJIONPONWI- 1, 4- TUruAPOIMPUANH-3,5- 1TUKapOOKCHIAT

HuknonponunmeTui-5-1uano-4-(7-panodenso[ b tnoden-3-mn)-2-uukionponui-6-
mMeTw-1,4-nuruaponupunnH-3-kapOokcuiar

Jdumetn-2-1uano-4-(7-unanobenso[ b Jtuoden-3-ni)-6-muknonponui- 1,4-
OUTUAPOTIUPUIHNH-3,5-TuKapOOKCHIaT

JAumetin-2-1nano-4-(7-unanobenso[ b Jtuoden-3-mn)-6-metni- 1,4-quruaponupuauH-
3,5-nukapObokcuiaT

Mertun-5-auetui-2-((2-aMUHOITOKCH )MeTun )-4-(6en3o[ b | tuod en-3-mi)-6-metmn- 1,4-
TUTHIPOMUPUINH-3-KapOOKCHIaT

Mertun-5-auetui-2-((2-aMuHOITOKCH )MeTun )-4-(7-6pomOen3o[ b | tnoden-3-un)-6-mMeTni-
1,4-muruaponupUANH-3-KapOOKCHIIAT

Mertun-5-auetui-2-((2-aMUHOITOKCH )MeTuN )-4-( 7-nimanoben3o[ b [ tuoden-3-wmn)-6-
MeTHI- 1, 4-TUruIponmupuInH-3-KapOOKCHIAT

Humetnin-4-(7-unanooenso b]tnoden-3-wmn)-2-nukiaonponii-6-popmmi-1,4-
OUTHIPONUPUINH-3,5-TuKapOOKCcHIaT

Humernn-4-(7-unanodenso[ b tuopen-3-mn)-2-uukinonponui-6-(ruapokcumetn)- 1,4-
OUTHIPONUPUINH-3,5-TuKapOOKCcHIaT

Humetnin-4-(7-unanodenso[b]tuopen-3-mn)-2-popmui-6-meTui- 1,4- TurugponupuANH-
3,5-nukapOokcuar

Humernn-4-(7-unanobenso[b]runoden-3-un)-2-(rugpokcumernn)-6-merun-1,4-
AUTHAPOIUPUANH-3,5-1uKapOoKcHIaT

Humetnn-2-1uaHo-6-metui-4-(tueno| 2,3-b Jnupunun-3-wn)- 1,4- muruaponupuani-3,5-
nukapOoKcUIaT

[uxnonponuimeTui-S-anetui-4-(6-uanoden3o[ b [ ruodeH-3-wm)-2- UKIonponui-6-
MeTHII- 1,4-TUrHIpONUPUIUH-3-KapOOKCHIIAT

[uxnonponuimeTui-2,5-nuanetui-4-(7-unanobens3o[ b ruoden-3-wmn)-6-metun- 1,4-
TUTHIPONUPUINH-3-KapOOKCHIaT

TMuppoxnopun METHI-S-aleTui-2-aMuHo-4-(6en3o[ b Jtuod en-3-mn)-6-metun-1,4-
OUTUAPONIMPUINH-3-KapOoKcuIaTa

TpudropmerancynbdoHart MeTHII-5-aneTnn-2-aMuHo-4-(6en3o[ b ltnoden-3-mn)-6-
MeTHJI- |, 4-TUTrHapONHPUINH-3-KapOOKCcHIaTa

4-(mupuanH-4-mn)oeH3nn-S-anetui-2,6- ntumerni-4-(tueno| 2,3-b lnupunus-3-mn)- 1,4
OUTHIPONUPUINH-3-KapOOKCHIIaT

4-(mupuanH-3-mn)oeH3un-S-anetui-2,6- numernn-4-(tuenol 2,3-b |nupuann-3-mn)-1,4-
OUTHIPONUPUINH-3-KapOOKCcHIaT

3-(mupunuH-4-un)oeH3un-5-auerun-2,6- tumerun-4-(tueno| 2,3-b Jrupunun-3-umn)-1,4-
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OUTHIPONUPUINH-3-KapOOKCcHIaT

3-(mupunun-3-un)OeH3un-5-anerui-2,6- tumernin-4-(tueno| 2,3-b Jrupunun-3-umn)-1,4-
OUTHIPONUPUINH-3-KapOOKCcHIaT

2-(nupuanH-4-mn)oeH3un-S-anetun-2,6-numerni-4-(tuenol 2,3-b Jnupuann-3-un)-1,4-
AUTHAPONUPUAHH-3-KapOOKCcHIaT

2-(nupuauH-3-mn)0eH3mi-S-anuetui-2,6- numerun-4-(tuenol 2,3 -bJmupuann-3-mn)-1,4-
AUTHAPONUPUAHH-3-KapOOKcHIaT

[3,4'-Ounupunu]-5-unmerun-S-auerun-2,6-numerui-4-(tueno[ 2,3 -b Jnupunun-3-mn)-
1,4-muruaponUPUANH-3-KapOOKCHIIAT

[3,3'-OunupunuH]-S-unmerun-S-anetui-2,6-numetnia-4-(tueno| 2, 3-b jnupuaun-3-ui)-
1,4-muruaponupUANH-3-KapOOKCHIIAT

[2,4'-6unupunuH]-5-unmerun-S-anetun-2,6-numerui-4-(tueno[ 2,3 -b Jnupunun-3-wn)-
1,4-muruaponupuAnH-3-KapOOKCHIIAT

[2,3'-OunupunuH]-S-unmernn-S-anetui-2,6-numetni-4-(tueno| 2, 3-b jnupunun-3-ni)-
1,4-muruaponupUANH-3-KapOOKCHIIAT

[2,3'-Ounmpunun]-4-unmernn-5-anerni-2,6-numerni-4-(tueno| 2, 3-b jnupunun-3-ni)-
1,4-muruaponupUANH-3-KapOOKCHIIAT

[2,4'-6unupunuH]-4-unmerun-S-anetun-2,6-numetui-4-(tueno[ 2,3 -b [mupunun-3-mn)-
1,4-nuruaponupuanH-3-KapOOKCHIIAT

MeTtun-5-anern-2-ukinonponui-6-merun-4-(7-(mupuaun-4-mn)oensol b Jruoden-3-mn)-
1,4-nurnaponupunus-3-kapObokcunar

Mertun-5-auerwn-2-uuknonponui-4-(7-unknonponmioeH3o[ b | tuodeH-3-mi)-6-meTu-
1,4-nuruaponupuanH-3-kapOoKcuIaT

3-(mupuanH-4-n1)0eH3 M- 5-aneTHII- 2- IUKJIONpOoniI-6-MeTui-4-(tTneHo| 2,3-b Jnupuans-
3-un)- 1,4- nuruaponupuang-3-kapOoKcuiaT

1,1'-(2,6- mumetn-4-(5-(mupunus-3-un)oens3o[ b Jtuoden-3-un)- 1,4- iMruapo-MUPUANH-
3,5-IUuT) TU3TAHOH

Metui-5-aueTui-2- UKIonponui-6-metui-4-(7-pennndenso[ b Jtuopen-3-mn)-1,4-
TUTHIPONUPUIUH-3-KapOOKCcHIaT

Ecnu coemuHeHuss 1mo HacrosimeMmMy H300pETeHHI0 KOMOMHHPYIOT C APYTUMH
TEparieBTUUECKUMHU CPEICTBAMH, YKa3aHHbIE APYrHe TepareBTHYECKUE CPEeICTBa BHIOPAHbBI W3
IPYNIBL, COCTOSALIEH U3:

A - CpencTB ropMOHAJIbHO# Tepanuu, TAKUX Kak:

1 - arOHUCTBI WJIM AaHTArOHKUCTHI perenTopa ronanonudepruna (GnRH);

2 - aHTarOHHCTHI aHAPOTEHOBOrO perentopa u naruouTopsl CYP17,

B - biiokatopos myTel nepefadn CUrHana OHKOTE€HHBIX KMHA3, TAKUX KaK:

1 - waruburopsl pakropa pocra sugorenus cocynon (VEGF),

2 - uHrUOUTOPHI perentopa snuaepmanbHoro gakropa pocra (EGFR),

3 - uarudutops! pocponnosnrua-3-kunasel (PI3K),

4 - yHruOUTOPHI NPOTENHKNHA3EI B, Takke n3BectHoil kak AKT,
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5 - ”HrUOUTOPBI MULIEHU pallaMHULIMHA B KiieTkax muekonuraroumx (mTOR),

6 - uaruduTopel c-Met, Takxke obozHauaemoro kak MET unm penenrop dakropa pocra
rermatonutoB (HGFR),

7 - nHruOUTOPHI Src (HepeLenTOPHBIX TUPO3UHKUHA3S),

8 - mom(AJ1®-pubosza)nonnmepassl (PARP),

9-aHTHOMO3THH,

10 - peuenropa KHHA3bl aHAIUIACTHYECKOH JUM(OMBI, TakXKe W3BECTHOH Kak
Tupo3uHkuHaza ALK, u

11 - aHTUTENA TPOTUB UHCYIHMHONONOOHBIX (pakTopoB pocta (IGF);

C - [IpoTHBOOMYXOJIEBBIX XMMUOTEPAIIEBTUYECKUX CPEICTB, TAKUX KaK:

1 - TakCaHOBBIE MPOTUBOOIYXOJIEBbIE CPEACTBA,

2 - uHruOUTOPHI TONOU3OMepassi 11,

3 - IPOTHBOOMYXOJIEBbIE AHTUOUOTHKH,

4 - maruduroper HSP90 (6enka rerosoro moka 90);

D - CpencTs, BO3AEHCTBYIOINX HA HEHPOIHIOKPUHHYIO A epeHInpoBKy, TaKHE KaK:

1 - mHrUOUTOPBI KMHA3 AUrora,;

E - Cpencts, BO3ACHCTBYIOIIMX HAa WMMYHHYIO 3Ba3HI0, TaKUX KakK BaKIWHBI,
HarpaBJIeHHbIE IPOTUB TpocTarcreruduueckoro antTureHa (PSA),

F - CpencTs mnu npupogHBIX 3KCTPAKTOB, O KOTOPBIX U3BECTHO, YTO CTUMYJIUPYIOT POCT
BOJIOC;

G - Cpencts miM NPUPOIHBIX SKCTPAKTOB, O KOTOPBIX HM3BECTHO, YTO C UX MOMOIIBIO
MOJKHO JIEYUTh aKHE;, U

H - CpenctB mnu npuUpOAHBIX 3KCTPAKTOB, O KOTOPBIX M3BECTHO, YTO C UX MOMOIIBIO
MO>KHO JIEYUTh TUPCYTU3M; U

I - CpenctB, 0 KOTOpPBIX M3BECTHO, YTO C MUX IMOMOIIBIO MOXHO JIEYUThb COCTOSIHUS,
BbI3BAaHHBIE MTOBBIIIEHHBIMU YPOBHSIMHU KOPTH30J1a, TAKHX KaK:

1 - antaronuctsl GR,

2 - uaruduropsl 11-6era-HSD.

B BapmaHTe OCYLIECTBICHHMsS HACTOSINETO W300pETeHHs IpPyroe TepaneBTHYECKOe
CPEACTBO MPEACTaBIsIeT OO0 OMHO WM O0JIee UMMYHOTEPAIIEBTUIYECKHUX CPEACTB, BEIOPAHHBIX
u3 rpynmel, cocrosuieil u3 anrturen npotus CTLA4, anturten nporus PD1 u anTuten mpotus
PDL1. bonee mpenmouTUTENbHO, UMMYHOTEPANEBTUYECKOE CPEACTBO BBIOPAHO W3 TPYIIIIHL,
COCTOsALIEeH M3 UMHIUMyMada, TpemenumyMada, HuBonymaba, nemoponusymada, CT-011, AMP-
224, MPDL3280A, MEDI4736 u MDX-1105.

HeorpannuuBaromue mnpuMepbl aroHUCTOB peuentopa roHagonudepuna (GnRH)
BKJIFOUAIOT JIEHIPONIUA, To3epernH 1 OycepenuH. Heorpanndnparomue npuMepsl aHTarOHHCTOB
peuenropa ronagoaudepura (GnRH) BKIFO4AIOT, MOMUMO MPOYETo, AETapesiuKC 1 adapesukc.

Heorpannuuparomye npuMepbl aHTArOHHUCTOB AHAPOI€HOBOTO PELENTOpa BKIKOYAIOT
HUWTyTaMu[, OuKanyTamMun, GIyTaMuI U SH3aTyTaMHI.

Heorpannuuparomue mnpumepsl unruouropos CYP17 BkmouatoT aOuparepoH W
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TJIETEPOH.

HeorpannunBaromue mnpumepsl  uHrubutopos  peuentopa VEGF  Bxiowaror
OeBann3ymal, akCUTUHHO 1 OprBaHUO anaHUHAT.

Heorpannuuparomue npumeps! naruoutopos EGFR Bxmouator reputnaud, adpatuaud,
LIETYKCUMAa0 M MAaHUTYMyMao.

HeorpannunBaromue npumepbl nHrubutopos PI3K Bxmouaror nuxtumucu® (Takxke
u3BecTHbIN kak GDC 0941) u BKM120.

HeorpannuuBaromue mnpumepsl HHrHOUTOpoB MTOR  BKIIFOYAIOT TEMCHUPOJIHMYC,
punadopoOIHUMYC U IBEPOITMYC.

Heorpannuusaromue npumepsl nBoitHbIX uHruHOMTOpoB PI3K m mTOR BkitowaroT
armrronncud (GDC-0980), nakromucud (BEZ 235) n LY3023414.

Heorpannuusaromue npumepsl uaruoutopos AKT Brimrouaror A-443654, nepudocus u
umnaracepTuo.

HeorpannuuBarome npuMepsl WHTHOMTOPOB c-Met BKIFOUArOT THUBAHTUHHMO, JNJ-
38877605, kabo3aHTHMHHMO U KanIMaTHHHO.

ITpumeps! O10KaTOPOB Src BKIIOUAIOT AacaTHHMO, capakatuHuO, 6ocyrmHNO m KXO01,
HAXOJSAIINECS Ha CTaUU KIMHIYECKOH pa3paboTKu.

Heorpannuusaromue npumeps! THTHOUTOpoB PARP BIFOUar0T onanapud u Beaumapuo.

Heorpannunparomue npumepsl uHruOutopoB ALK Brmowaror X-396, anekTuHHO,
LEPUTHHUO, JTOpIaTUHUO U Kpu30THHUO (aBotinol narnourop ALK u ROS-1).

Heorpannuuparomue npumepsl antuten npotuB IGF  BxmouaroT ¢urutymymad,
renutymad u BI836845.

Heorpannunparomue npuMepbl TaKCAHOBBIX MPOTHUBOOIYXOJIEBBIX CPEICTB BKJIHOYAIOT
Kaba3uTakces v JTapOTaKCell.

HeorpanuunBaromue npumMepsl HHIHOUTOPOB TOMOM30Mepasbl 1 BKIIIOUar0T 3TONO3UA U
TEHUTIO3U/.

HeorpannuuBaromye mnpuMepbl MPOTHBOOMYXOJIEBBIX  AHTUOMOTHKOB — BKIIFOYAIOT
JIOKCOpYOUINH, ONEOMHLINH, NayHOPYOWIWH, JHIIOCOMHBIA HayHOPYOHIIMH, MHUTOKCAHTPOH,
snupyOuuH, nnapyouuus u muromunus C.

Heorpannuuparomue npumepsl uHruouropos HSPOO (6enka TerutoBoro moka 90)
BkroyaroT Debio 0932, MPC-3100, IPI-504, NVP-AUY922.

HeorpannuuBaromye npumepbl HHTHOUTOPOB KHHA3 Aurora BKIFOYAKOT aJHCEPTHO,
To3acepTuod, nanyceptud u GapacepTud.

Heorpanuuuparomue mnpuMepbl BakKLUHBL, HaMpaBleHHOW mnpoTtuB PSA, BkIOYamOT
ProstVac-VF.

CoennHEHUs IO HACTOSIIEMY M300PETEHUIO0 MOXKHO TOJy4aTh CIOCOOAMH, OMMMCAHHBIMU
Hwke. J{ns oOnerdeHust onucanus crocoOOB, B HEKOTOPBIX CIIy4asiX MCIMOJB3YIOT KOHKPETHbIE
NPUMEPBI, OJHAKO, OHU HUKOWUM O0pa30oM He OrpaHHMYUBAIOT 0OBEM HACTOSIIEr0 H300PETEHUs.

Ecnu ogun u3 Xl, XZ, X3, X u X npenacTasisier cooboi C—Bl, U a OCTaJIbHbIE U3 Xl, XZ,

X?, X* u X° npencrasmsor coboii C-H, coemuuenus popmynsl (I) mpeacTaBisor coGoil
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oensoruodensl ¢Gopmynbl (1-a3), kak MOka3aHO Ha cxeMe l-a, ¥ WX MOXKHO TNOJyYaTh
TOCPEICTBOM peaKiii THOheHOMbHOro npexypcopa (1-al), rae B' BboiGpan u3 ranorena, ankina,
rajloreHaJIKWIa, LUKJIOANKNIIA, TeTEPOLUKIIOANKIIIA U apuia, ¢ 2-6poM-1,1- A3 TOKCHITAaHOM U
KapOOHAaTOM KaJius B aLETOHE C I[IOJNY4EeHHEeM IPOMEXYTOYHbIX coenuHeHud (1-a2),
LUKJIM3UPOBAHHBIX 10 Oen3ornodenos (1-a3) mocpeacTBomM HarpeBaHusi ¢ mnojudochopHoi

KHCJIOTOH B TOJIYOJIE.

Cxema 1-a
OFEt
QEt
1 Br 1 Bl
B SH e B ¢ PPA "
—_— Et
Tomyon
K,CO;4 %
{CH;),C0
13l 1-a2 1-a3

Ecmu onuH u3 Xl, XZ, X3, xX*u X npencrasisier codoi C—Bl, a OCTaJIbHbIE M3 Xl, Xz,
X3, X* u X° npencrasmsor coboii C-H, coemunenus popmynbt (I) mpeacTaBisor coGoil
6eH3zoTrodeHOBbIe POoMeXyTOUHbIe coenuneHus ¢opmynsl (I1I), kak mokasano Ha cxeme 1-b,
UX MOKHO TOJy4aTh u3 rajoreHoBoro mpekypcopa (II), rme ranoren (Hal) BeiOpan u3 xjopa,
fioz1a Ui, IPEATIOYTUTENBHO, OpoMa.

Cxema 1-b

3 S
_—
Hal % B! /

(1 (i)

bonee koHKpETHO, ecnu B! npezcrasisier codoit -C(O)CF3, onHuM u3 cnocoOoB CHHTE3a
6en3otnopeHoBbIX npou3BoaHbIX Gopmydsl (III) sBrsercs peakims raJoreHOBOro mpeKypcopa
(IT), B wactHOCTH, OpOMO-TIpEKYpCOpa, ¢ H-OyTuiuTeM u 2,2,2-tpudtop-1-mMmophonuHosTan- 1-
OHOM B IMATHJIOBOM mpocToM 3dupe mpu -60°C.

Ecimu B! npencrapisier codoii -CN, HaHOrPyMIy MOKHO BCTPAaMBATh IMOCPEICTBOM
HarpeBaHusi rajoreHoBoro mnpekypcopa (II), B wactHocTH, OpoMO-TIpeKypcopa, € IHAHUAOM
uHKa 1 Terpakuc(tpudennndochun)namiaanem (0) B 3anasaHoN npodbupke npu 90°C. L{uano-
npounsBonHoe (III) mokHO mpeBpamaTe B KapOOHOBYIO KHCJIOTY IMOCPEICTBOM HArPEBAHHS C
THIPOKCUIOM Kanus B MeTaHosie U Bope mpu 80°C, KOTOPYHO 3aTeéM MOXKHO INpEeBpaIlaTh B
METHJIOBBIH CJIOXKHBIA 3(QUP MOCPENCTBOM KHIITYEHHUS C OOpPaTHBIM XOJIONWJIBHUKOM B
HaceimeHHoi HCI B meTaHo€.

Eciu B! MpencTaBysieT coO0M MOHO- WM AWATKUJIAMUHOTPYIIY, OOHUM U3 CIIOCOOOB
cuHTe3a OeH30THO(EHOBBIX Mpou3BONHBIX (opmynel (III) sBisiercs kumnsueHue ¢ OOPATHBIM
XOJIONWJIBHUKOM rajioreHoBoro mnpekypcopa (II), B dactHocTH, Opomo-mipekypcopa, ¢
cooTBeTcTByrOIUM amuHOM, Pdy(dba)s;, Tpummknorekcmndochpunom u NaOtBu B cyxom
TOJyOJIE.

1 .
Ecnn B' mpencraBnsier co0oit MOHO- WM AMAKMJIAMUHOKapOOHMII, OEH30THO(EHOBBIE



34

MPOMEXKYTOUHBbIE coenuHeHus1 ¢GopMysbl (V) MOXKHO TMOJNy4aTh TOCPEACTBOM PEaAKIIHH
kapboHoBOI KuCIOTHI-TIpekypcopa (IV) ¢ coorsercreytomum amunom, HOBT u DIPEA B DMF

IIPU KOMHATHOW TeMnepaType, Kak MOKa3aHOo Ha CXeme 2.

Cxema 2
5 REIRTINH R? S
—_—- i
HOOC 7 oer.oipea Ro~N %
DMF, RT
Q
{Iv) (V)

3-bopmundenso[b]ruodensr Gopmyner (VII) MOKHO Tony4daTh MOCPEACTBOM pPEAKIIMU
npekypcopa (VI) ¢ nquxyiop(METOKCH)METAaHOM M TETPAXJOPUIOM THTAaHA B IUXJIOPITAHE MPH

KOMHaTHOM TemrepaType, Kak OKa3aHO Ha CXeMe peakiuu 3.

Cxema 3
0
NS Cl/km = | 5
| — :
Bl S Ticl, DCE, RT SR
HO
) vil)

Jpyrum criocobom BCTpauBaHust (POPMUIBHON TPYIIIBI B MOJOXKEHUN 3 OUIIUKINIECKOTO
rerepormkia (X), Kak IOKAa3aHO Ha CXeMe peakuuu 4, sBsieTcss HarpeBaHue 3-Opomo-
npousBonHoro (VII) ¢ unannnom meau (I) 8 NMP npu 200°C u nocnenyroiiee BOCCTAHOBJIEHNE

¢ nomotsio DIBAL B Tonyoune.

Cxema 4
4 4
xac CuCN xa'—x 5\ DIBAL xaﬂx 5\
:!: &5 |2\ I f KE ——— | . I ’;'3{5
NMP, 200¢C *y Tonyon My
CN CHO
(VI {IX) (X}

OnHuM U3 coco0OB CHHTE3a TUKAPOOHUIIOBBIX POMEKYTOYHBIX COSTUHEHUH (OPMYITbI
(XI) u (XII) (ncnions3yembix B cunTese coemunennii popmyisi (1), rae R? npencrasiser coGoi -
COOR® nmi -C(O)N(R*R”) siBstercst HarpeBaHie KOMMEPYECKH HOCTYITHOTO 2,2, 6-TPHMETHII-
4H-1,3-11oKCHH-4-0HA U COOTBETCTBYIOIETO CIUPTAa WM aMHHA B Tosyosie mpu 150°C, kak

IMOKAa3aHO B PCAKIMU allCTOALCTHIIMPOBAHNA, MMOKa3aHHOH Ha cXeMme peakuuu 5.

Cxema 5
a
o REOH or RE{R%)NH o o . Q
"“M R® )-I\/u\ r®
| )v Tonyon, 150°C ayl or N
a) |
Rg
fxn {1}

OnHuMm u3 crnocoboB cHHTE3a AUKApOOHMIIOBBIX NMPOMEXKYTOUYHBIX coenuHeHui (XIV)

- 4 -
(ucronp3yeMbIx B cuHTe3e coenuHeHuit gopmynsl (I), rme R* mpencrasmsier coboit anxmu,
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LUKJIOANKWJ, (PEHWJT WM TeTepoapuil) sBJSIETCs nepesTepudukanus, mpu KOTOPOH METHIIOBBIH
cnoxkubiid 3¢pup (XIII) u cnupT KUMATAT ¢ OOpPATHBIM XOJOAWIBHUKOM B CYXOM TOJYOJE C
ucrnosnb3oBaHueM Hacanku Jluna-Crapka, kak Moka3aHo Ha cxeme 6.

Cxema 6

Q Q

@S ror A e

.

R* G’/ Hacaaka Anna-Crapka R 0
Tonyon

(XIV)
(X1
B npyrom crnocobe nepesrepuduraiyu TMKapOOHHIOBBIE TPOMEKYTOYHBIE COSTUHEHMUS
(XIV) mony4aroT MOCPEACTBOM KHITSTYEHHSI ¢ OOPATHBIM XOJIONUIBHUKOM METHUIIOBOTO CIIOKHOTO
s¢upa (XIII) u cupTa B CyXOM TOJYOJIE B 3alassHHOW MPOOHpPKE ¢ ucronb3oBaHueM 10 Monb-%
xjopuaa BucmyTa (III) 1 MONEKyISIPHBIX CHUT, KaK MOKa3aHO Ha cxeme 7.

Cxema 7
0 o) 9] 0

R%0OH i
Rall\/u\of ™= o4 -

Hacagka AwvHa-Crapka
Tonyon

i) (XIv)

JukapOOHWIOBBIE NPOMEXKYTOUHBbIE coeauHeHus ¢opmynsl (XII) wu (XVID)
(ucronb3yemsle B cunTese coenunennii gopmyist (I), rae R* npencrasmser co6oii -COR® mm -
COORS) MOKHO CHHTE3UPOBATh MOCPEACTBOM KOHAeHcanuu Kiail3eHa ¢ moMommpo 00paboTku
METHJIKETOHOBOTO npon3BoAHoro (XV) unu arnerona tper-oyrokcunom kanust B THF u peakuun
CMECH C IUMETHIIKapOOHATOM WJIM METHUJIOBBIM WJIM 3THUJIOBBIM CJIOKHBIM 3dupom (XVI), kak

MOKAa3aHO HA CXE€Me peakiuu 8.

Cxema 8
o {a) THF, KOtBu, RT 0 O
Jj\ (b} MeQ-CO-OMe
R‘i P H-ﬂ- -‘"’
[xv) (X

a {a) THF, KOtBu, RT M
)k - r?
(b} 0 (XN
R JJ\D“"

{Xvi}

Kerosupasle npomexyrounsle coenunenus (opmynsr (XVII) (ucnonb3yemsie B
cuHTe3e coenunenuit popmynsl (I), rme R* MpencTaBisieT coOoi -COOR™ u R* MIPENCTABJIAET
coboit -CH,OR® mmi -CH,N(R®)R) MOXKHO CHHTE3HpOBATH MOCPEICTBOM JEMPOTOHHPOBAHHS
ciupra ruapuaom Hatpus B THF u oOpabGoTtku cmecn meTwii-4-xjop-3-okcoOyTaHOAT, Kak
NOKa3aHo Ha cxeMme peakuuu 9. Takum oOpa3zom, KeTO3(pHUpPHBIE MPOMEXKYTOUHbIE COEIUHEHHS

dopmynsl  (XIX) MOXKHO CHHTE3HpPOBATh IOCPEACTBOM HarpeBaHus MeTUi-4-xyop-3-
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OKCO6YTaHOaTa C aMHUHOM B alICTOHEC U TPUMETUTIAMUHE.

Cxema 9
0 0 O O
MaH, THF )Uk/f]
\O)-I\/U\/CI + FR—0OH - \O gt
XV
O 0 7 O 0 r|{7
| Et,N, aueToH M/
\o)k/u\/ ¢+ RE—NH it - O Mps
(X1X)

1,3-keto3(hupHBIE TPOMEKYTOUHBIE coenuHerus Gpopmyibl (XIV) MOKHO mpeBpamarh B
eHamMuHbl (XX) MOCPENCTBOM HArpeBaHUs C aleTaTOM aMMOHHS, YKCYCHOH KHCIIOTOH W
MonekyJisipubiMu cutamu B THF mim peakuun ¢ OmkapOOHATOM aMMOHHSI B METaHOJE, Kak
noka3aHo Ha cxeme peakiuu 10. Takum obpazom, 1,3-mukeronsl (XXI) MOXKHO MpeBpamaTh B
cvech eHamuHOB (XXII) m (XXIII) cmocoOoM, ONMUCAHHBIM BBINIE, WIH, AJIbTEPHATUBHO,

MOCPEACTBOM PEAKIIUH B BOOHOM PACTBOPE aMMHaAKa.

Cxema 10
4] O NH,OAc, AcOH NH, O
] monek. cata, THF 3
RY - = -
unu NH,HCO;, MeQOH
[EA] et
c 0o NH,OACc, AcOH NH, © ao
Jj\/IL monek. cura, THF 4J'l\..a}k 8
4 8 - A a R R
R R NH. H.0 R R
anu NR3, Aa {1y
(X%} (XX

ITponyktel peakumu Kuesenarens ¢opmynsl (XXIV) u (XXVI) mMoxHO nonydarsb
nocpencTBoM peaxuuu ajapaerunos (X) (Hampumep Oenzo[b]tuoden-3-kapbanpaeruna) u 1,3-
IUKapOOHUIIOBBIX MPOMEKYTOUHbIX coenuHenuii (XIV) wmmm (XXV), COOTBETCTBEHHO, C
YKCYCHO#M KHCIIOTOM, MUIMEPUAMNHOM U MOJIEKYJIIPHBIMU CHTAMH B TOJIyOJi€ B MHKPOBOJIHOBOIA
neun, kak onucano B Liu & Zhang, Angew. Chem. Int. Ed. 2009, 48, 6093-6 u npencraByieHO Ha
cxeme peakiuu 11.

Cxema 11
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;-_{Rg
O
-—"0
50X . O O ACOH, NUNepUanH ¥l - O
:fls h Wy eiJ'l\/u\O»Rg """I(Z T N5 R
X\.Xo,’ 5 R Ms44, Tonyon XI:L 9
MukposonH. neus x* 5
{X) X1V} OBpaTHEIA XONO4ANEHKE (XXIV)
=0
Xz,)(l\ . o 9 ACOH, NUNepuanH
b X w R? >
Syt s Ms44, Tomyon
MukpoBonH. neus
) (XXV) DBpaTHEIR XONOAWNEHKE

POV

Jurunpormupuannbl Gopmynel (XXVID) u (XXVIII) MoxxHO monydaTh ¢ MOMOIIBIO 3-
KOMITOHEHTHOTO CHHTe3a ['aH4a MOCpencTBOM HarpeBaHUsl MPOAYKTOB peakinu KHeBeHares
(XXVI) ¢ 1,3-gukapOonmnsabivu coenuHernsaMu (XIV), (XXI) wm (XXIX) u ammuakoMm B
CIHPTAax, TAKUX KaK, HAIIPUMep, H30IMPOIAHON, 3TAHON WK 2,2, 2-Tpu(TOP3ITAHOI, KaK MOKa3aHO
Ha cxeme peakuuu 12. Bmecre aMmmuaka, Ayl CHHTe3a AUTHAPONUPUANHOB Gopmydsl (XX VII),
(XXVII) u (XXX) moxxno ucronbzoBatb NH4OAc 8 MeOH B MUKPOBOJITHOBOM HeUH.

Cxema 12

R®
V]

. — o [] [s] MNH3 cnupt
X
E + H
BT Vs R RJ'I\)I\OfR wnun
ey < NH,DAc, MeOH
MukpoBONHOBAA NeYl
(o) {IV]

MH; cnapt

WK
NH,OAc, MeOH
MHKpDEID]'IHDEIEH nede

NH,OAC, MedH,

MukposonH. neds
—

(V1) [RxIx) KX

Hpyrum cnocobom monydeHus: auruaponupunuHo (XXXI) un (XXXII) sBisercs
HarpeBaHue nponykroB peakunu Kuesenarens (XXVI) mmm (XXIV) ¢ enamunamu (XXII) unn

(XXXII), cooTBETCTBEHHO, B METAHOJIE B MUKPOBOJIHOBOI reun (cxema 13).
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Cxema 13
RS
o}
MEeDH, 130°C
= NH, O 4
xL o )\J/IL MukpoBOnH. NEYRL
27 +
)I{L s N £} Ry ae S
X e rd

(xxi)

MeOH, 130°C
NH; O MukpogOnH. Neys

[XXXII)
(XXX}

HAurunpormupuansabl - Gopmynbl  (XXXIII) Takke MOXKHO TOJIyYaTh MOCPEICTBOM
HarpeBaHusi nponykroB peakuun Kuesenarens (XXVI) m enammuaoB (XX) B AcOH, kak

MOKA3aHO Ha cxeme peakuuu 14.

Cxema 14
RS
D
NH n AcOH,
. = o 2 QBpRaTHEIR X0NOAHNEHAK
P X RE —_—
};; D \)15 r* * R4M’ R*
x\_)‘d/ <
b
KXwI) B

QXX .

Jurunpormpuanael popmynbl (XXXV) (ucnosnb3yemble B KaueCTBE MPOMEKYTOYHBIX
coenHeHui B cuHTe3e coenuHenuii Gopmynsl (I), roe R* npezacrasisier coboit -NH;) MoxHO
CHHTE3MPOBATh MOCPEICTBOM HarpeBaHus npoaykra peakuuu Kuesenarens (XXVI) u amununa
(XXXIV) ¢ nunepuanHOM B U30MPOIIAHOIIE, KaK MMOKA3aHO Ha CXeMe peakuuu 15.

Cxema 15

E£3hl (R} [M¥HY) q

JAMruponMpUANHOBBEI OCTOB MOXKHO coOHpaTh 0€3 MpeAmecTBYIOIero oOpa3oBaHUs

1 2

nponykra peakunu Kuesenarens. Hampumep, coenunenus ¢opmyisl (I), B xotopeix R* u R
npeacTaBisioT codoit -CN, MOXKHO CHHTE3MPOBATh NMOCPEACTBOM HarpeBaHus anpaeruna (X) u

eHaMuHOB (XXXVIa) u (XXXVIb) ¢ ykcycHOH KHCIOTOH B M30IPONAHOJE, KaK IMOKa3aHO Ha
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cxeme peakuun 16. Ecam R® He sBusercss Takum JKe, Kak R4, MIOJIy4ar0T CMECH
muruaponupuanHoB (XXX VIla), (XXXVIIb) un (XXXVIIc), koTopple HEOOXOANMO Pa3leNsTh,
HanpUMep, MOCPEACTBOM XpoMaTorpaduu Ha KOJIOHKAX.

Cxema 16

OV

B BapuanTe ommMCaHHOrO BbIIIe Crocoda ONWH M3 €HaMUHOB, Hampumep, (XXXVIb),
MOXHO 3aMEHSTh KeTOHOM, Hampumep, (XXXVIc), nans nomydeHHs TOH K€ CMecH

auruaponupuanHoB (XXX VIIa), (XXX VIIb) u (XXX VIIc).
Ay
-

o] R*
{XXXVIc)

YcnoBust peakiyy, MpUBEICHHbIE BbIIIE HA cxeMe 16 (HarpeBaHHe ¢ YKCYCHOW KHCJIOTON

B CIUpTax, TaKUX Kak HallpuMeEp, HU30IMPONaHoOJI, HGO6$I33,T6JII>HO, B IHNPUCYTCTBHU

CyOCTEXHOMETPUUECKUX KOJHYECTB MUIEPUINHA), MOXKHO HCIIONB30BaTh B OoJjiee IIHUPOKOM
maciuraGe uist cunTesa auruaponpuansos dopmyisl (I), B kotopeix R' mpencrasmser co6oii -
CHO, -COR” umu -CN, u R? Bri6pan u3 -COR®, -S(0),R® (rze n npencrasusier coboii 1 mm 2), -
COOR® u -C(O)NRRMR’, npu ycnosun, uro amsmernn (X) (nanpumep, Genso[blrnoden-3-
KapOampaerua) pearupyer c:

(a) mByMs eHaMHMHaMH, B KadeCTBE HEOTPAHMYHMBAIOIIUX HPUMEPOB, COCTUHEHHUSIMHU
dopmys (XX), (XXII), (XXIID), (XXXII) mmu (XXX VIa/b), nmu

(b) omHMM eHaMHHOM, B KaueCTBE HEOrPAaHMYHMBAIOIIUX TNPUMEPOB, COCTUHEHUSMHU
dopmynsr  (XX), (XXII), (XXII), (XXXII) wmm (XXXVIa/b), u 1,3-aukapOoHIIOBEIM
COEANHEHHEM, B Ka4deCTBE HEOTPAHMYHMBAIOIINX NPUMEPOB, coearHeHusMH (popmyisl (XIV),
(XXV) mm (XXIX).

OmnmucaHHble BBIIIE €HAMUHBI TAK)KE MOXKHO MOJy4aTh in Situ, YTO NMPUBOAUT K eIne
OHOMY BapUaHTy CHHTe3a [ aHua OUTHAPONMUPUIMHOBOTO OCTOBA, B KOTOPOM COEIWHEHHS

dbopmysl (I) monmy4aroT B x0o1€e 4-KOMIOHEHTHON PEaKIUU MOCPEACTBOM HArPEBaHUs ajibJAeruaa
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(mampumep, Oenzo[b]ruoden-3-kapOanpaeruna), nByx 1,3-TUKaApOOHWIBHBIX COCOUHEHHI
(manmpumep, coequaenuit popmynsl (XIV), (XXV) umu (XXIX)) u BogHOro pacTBopa aMMHaKa B
cnHpTax (HampuMep, 3TaHOJE).

OnmucanHple BbIE CHOCOOBI CHUHTE3a |,4-TUTHAPONMPUANHOBOIO OCTOBA SIBJISIOTCS
BapUAHTAMU XOPOLIO ONHCAHHOM peakuuu ['aHua, 0030p KOTOpPOH NpeACTaBieH, HANPUMED, B
"Hantzsch reaction: Recent advances in Hantzsch 1,4-dihydropyridines”, A. Saini et al., J Scient
Indust Res 2008, 67, 95-111.

Jurunpormupunnnbl  ¢popmyisl (I), Hecyuiye aToMbl rajoreHa, Takue Kak -Br, Ha

>
apOMAaTUYEeCKOM  KOJIbI[E, MOXKHO  JOMOJHHUTENIbHO  JEePUBATU3UPOBATH  MOCPEICTBOM
KaTaJIM3UPYEMbIX METAJJIAMH PEAKLMi COYETaHMs, B KOTOPBIX aTOM TajlIOT€Ha 3aMEHSIOT,
HApUMep, AapwjioM, TeTePOAPHIIOM WIH HEOONBIIUMH AJKUJIBHBIMH TpPyNnaMu (peakiuu
couyeranusi Cy3yku), aMuHamu (peakuuu codetanust byxsanpaa-XapTBura) v [HAHOTPYIIION
(peaxkuuu CoYeTaHus C UCIIOIb30BAHUEM Z1).

Hanpuwmep, ranoreH-3amenieHHbie O€H3UIIOBbIE CIOKHBIE 3Gupsl Gopmyner (XXX VIII)
MOJKHO TOJBEPraTh PEAKLUH COYETAHHA C MUPUIMHHIOOPOHOBOW KHCIOTOW (WM APYTHMH
rerepoapuit-, (GEeHWI- WIN aJKII-OOPOHOBBIMU KHCJIOTaMH) MOCPEICTBOM HArpeBaHUsl 00OMX
KOMITOHEHTOB c NaJIaJUEBbIM KaTaJIn3aToOpPOM, Harpumep,
teTpakuc(TpudernndochuH)namiaineM, 1 OCHOBAHHEM, HANpUMep KapOOHATOM KaJiHsi, B CMECH
3:1 DME u Boxb! 1yt nonydenus auruaaponupuanta (XXXIX), kak mokaszaHo Ha cxeme 17.

Cxema 17

OH
|

B
HO™" =

PAIPPh.),
——
Br
/\©7 Na,co,
BWEH, O
| XERVIIG (WK1

B npyrom mpumepe Genzorrodensl Gopmysnsl (XL), 3aMelieHHbIe aTOMaMH TaJIOTeHa,
KaK TOKa3aHO Ha cxeme 18, MoxHO mpeBpamath B coenuHenus Gopmynsl (XLI) mocpencrsom
peakuuu coderanusi Cy3yku ¢ MUPUIUIOOPOHOBON KUCIIOTOM C MCIIOb30BAHHEM KaTaH3aTopa
(mampumep, Pd(dppf)Cl,*DCM) u BomHoro Cs,COs B nuXjopMeTaHe MpH TeMIepaTrype
KuneHus. B apyrom mpumepe mpu COUETaHMM TrajioreH-3aMeleHHbXx OeHzotnodeHos (XL) co
CTaHHaHAMH{, TOAOOHBIMH, Hampumep, TpHOYTWI((EHWI)CTAHHAHY, C HCIOJIb30BAHUEM
KaTaJn3aToOPOB, TaKUX Kak nuxyopun ouc(tpudenmi-pochun)nammanus(ll) B ropsaem Tomyose
(2 M) monyuaroT coenuHerns popmysl (XLII).

Atom Opoma B Oenzormodenax (XL), mokasaHHBIX Ha cxeme 18, MOXXHO 3aMEHSTb
nua"orpynmnoil mocpenctsoM HarpeBanuss ¢ Zn(CN), u Pd(PPhs)s, B8 DMF st monydenus
aUruAponupuauHoB Gopmysl (XLIIT).

Cxema 18
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DapMaKoJIOrH4ecKasi AKTHBHOCTD

Casi3bIBaHUE C AHAPOT€HOBBIM PELHCIITOPOM KPBICHI

AHanmm3 OCYIIECTBIUIM O WHCTPYKLUUSM K HaOOpy Il KOHKypeHTHoro anaimm3a AR
PolarScreen (3enensiit) (Life Technologies, kar. Ne A15880). B kpaTkoM H3JIOKE€HUH, TECT
OCHOBaH Ha MW3MEPEHMM W3MEHEHHH NoJsipu3auny (QIyopecleHIny, aHATU3UPyEeMbIX C
nomouipto Fluormone AL Green. Takum o0Opasom, korma Fluormone cBsi3piBaeTcs ¢
peuenTopoM, HaOMIOJAI0T MOIAPU3ALMI0 (PIyOpecleHINnH, YMEeHbIIAOIYIOCsS, KOTJa JIUTaH
KOHKYPHPYET 3a Y4aCTOK CBsI3bIBaHUs perenropa, v Fluormone BoiTecHseTCs.

3HaueHust UHrUOUPOBAHUS JUI KQXKIOTO M3 COSAMHEHHH M3MEpPSIOT B JIBYX Mapasliesisix
npu 1 u 10 MxM u mraHmer uHKyOupyoor B Teuenue 4 uacoB mpu RT. IMomspusaumro
(nyopecueHIH U3MEPSIIOT C IIOMOIIBIO CIIEKTPOGOTOMETpA AJIsl CUNTHIBAHMUS TUIAHLIETOB Tecan
Infinite M1000 Pro (Asoss=485 HM, Ay =535 HM). Jlnsg monydeHusi KpuBOH n03a-3Q¢dekt u
BBIYMCIICHHUsI MOIIHOCTH HMHrHOupoBaHus (Bbipaxkaemon kak ICsp) mnst AR momyuanu cepuro
pasBenenwuii 1:10 B 1-kpaTtHOM Oydepe ot 10 MkM n0 0,1 HM 1151 KaXKIOTO COEAMHEHUSI.

Casi3pIBaHUE C AHAPOT€HOBBIM PELCNITOPOM YECJIOBEKA

UccnenoBanuss  CBsI3bIBaHMSI ~ pPajUOJINTaHAa  OCYLIECTBISUIM  HAa  DHAOTEHHO
SKCIPECCUPYEMOM aHAPOT€HOBOM PELIETITOPE UeJOBEKa C MCIIOJNIb30BAHUEM JIMHUU KIIETOK paka
npencrarenpHoil kenesbl LnCap. Tect ocHOBaH Ha HM3MEpPEHMM pPaJUOAKTHUBHO MEUEHOTrO
murasga AR [PH]-MeTHITPHEHONOHA, BBITECHSIEMOrO yBETHMUHBAIOIIMMICS KOHLEHTDALISME
TECTUPYEMOro coequHeHusi. TecT ocymecTBIsioT B 96-nmyHouHbIX Imianmetax (Falcon,
#353072). Jlns oueHku o01mero u Hecnenu(uuecKoro CBA3bIBAHUS PAJAHOUTAHA ¢ PELENTOPOM
TaKke HEOOXOAUMBI TIOJIOXKHUTENbHbBIE U OTPUIIATEIbHBIE KOHTPOJIHM HAa KAXKIOM aHAJIU3UPYEMOM
mnanmere. Knerku (60000 Ha nyHKY) MHKyOMpOBaH B TeueHHe 24 4acoB Mepen NpOBeNeHUEM
skcniepumenta rpu 37°C B atmocdepe 5% CO,. Cpeny 3amensutu Oydepom mis ananmsa (RPMI-
640 (ATCC #30-2001), nomonneHHbIM 0,1% OBMBUM CBIBOPOTOYHBIM aTbOyMUHOM (Sigma

#8806-56) u auerornnom TpuamiuHojoHa (Sigma #T6501)). B nyHku nobasmisiin coequHeHUs B
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KeTaeMbIX KOHIeHTpawusix i [ H]merunrpuenonon (Perkin Elmer #NET590).

Taoauua 1: YcjioBusa aHAJIH3A

Odbpa3zen Hecnenuguueckoe | Obuiee
CBSI3BIBAHHE CBSI3bIBAHHE

bydep nns ananuza 80 MK 80 MK 90 MK
Coenunenue (10- | 10 mxx
KpaTHoe)
[3H]MeTI/IJ1TpI/IeHOJIOH 10 mMxn 10 Mxn 10 Mxn
(20 HM)
Tecrocrepon (200 MkM) 10 Mk

Jns monydeHus: KpuBOH 103a-3(p(EKT W BBMHCICHHUS MOIIHOCTH HHIHOHUPOBAHUS
(BeIpakaemoii ICsp) mist AR nomydanu cepuro passenenuii 1:10 B 1-kpataom Oydepe ot 10 MM
1o 0,1 HM mIst Ka:Kaoro COeqUHEHMS].

Knetku nnkybupoBanu B TeueHue 2 dacoB npu 37°C B atmochepe 5% CO,, a 3atem
nBakabpl mpombBau JensabiM HBSS. 3arem kierkm nmsupoBanu  COMOOMIH3UPYIOIINAM
Oydepom (cOanmancupoBaHHBIM cojieBbIM pacTBopoM XsHkca (HBSS, Sigma # H6648), 0,5%
noneunncynbparom Hatpus 0,5% (SDS, Sigma #L7390-500G, mor Ne 078K0102) u 20%
rmunepuna (Sigma Aldrich, #G2025) B Teuenue 30 munyt npu RT. M3 kaxnoit nyaku Opanu
AJIMKBOTHI 75 MKJI, epeHocHu B 96-nyHounbiii rubkuil manmer (Perkin Elmer, #1450-401) u
cvemmBanu ¢ 100 mxn cuuHTILEIIMOHHON cMmecu (OptiPhase SuperMix, PerkinElmer, #1200-
439). IlnanmeTsl BCTPSIXUBAIU B TeueHHe 60 MUHYT U U3MEPSIN PaJuOaKTUBHOCTb C OMOLIBIO
Oera-cruHTIILIALOHHOTO cueTynka (Microbeta Trilux, Perkin Elmer).

KoHKYpeHTHOe CBs3bIBAHHE C IIIOKOKOPTUKOMJIHBIM penentopoM densoseka IM-9 (GR
IM-9

AHamu3bl  KOHKYPEHTHOTO  CBSI3BIBAHHMA C  TJIFOKOKOPTHKOHIHBIM  PELeTOPOM
OCYIIECTBJISUTH B TIOJHUIIPONTMICHOBOM 96-TyHOYHOM IUIaHIIeTe. B kaxmoil JyHKe HHKYOHpOBaJIH
100 mkr murosons w3z jguHuu Kietok IM-9, 1,5 M [3H]-mekcamerasona (71 Ku/mmosns, 1
mKu/min, Perkin  Elmer NET1192001MC), wuccnenyembple COCOUHEHUS W CTaHIAPT.
Hecneunguyeckoe csizpiBanue onpenessuid B npucytcrsun 10 MkM TpuamiuHoioHa (Sigma
Aldrich T6376).

Peaknmonnyro cmech (o0muii obdbem: 200 mki/nyHky) wHKyOupoBamu mpu 4°C B
tedeHue 6 vacos, 180 My mepeHocunu B 96-nynounsnii mianmer GF/B (Millipore, Madrid,
Spain), npensapurensHo obpadorannbiii 0,5% PEI u oOpaboTtanHbIl CBsi3bIBarOIINM Oydepom
(TES 10 MM, 10 MM momubnara warpusi, 3[ATA 1 MM, pH 7,4, 20 MM 2-MepKanTo3TaHOJIA,
10% rmmnepuHa), 3aTeM (QUIBTPOBAIM W IMPOMBIBATH MECTb pa3 250 MKJI NPOMBIBOYHOTO
oygpepa (TES 10 MM, 10 MM wmonubnara wHatpus, DATA 1 MM, pH 7.4, 20 mM 2-
MepkanTosTaHona, 10% riunepuHa) nepen n3MepeHneM C IIOMOLIBI0 OeTa-CIMHTHIUISLIHOHHOTO
cueTdrka A Mukporuanmeros (Microbeta Trilux, PerkinElmer, Madrid, Spain).

DyHKIMOHANbHBIN aHAIN3 perenTopa AR
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Knetku MDA-MB-453 kynsrusuposamn 8 DMEM (ATCC, Ne 30-2002), 10% FBS, 1%
neHummuInHa, 1% crpenToMunnHa, 75 MKI/MIT TeHTAMHULITHA.

3a AeHb [0 MPOBENEHUs aHAJIM3a KJIETKU TPUIICHHU3UPOBAIM U BbiceBaNIu Ha 384-
ayHouHbIl muiaHieT (Greiner, Ne 781098) (8000 kyeTok/myHKy) B 50 MKJI MOJHOHM cpenbl IS
kynpTuBupoBanus. Knerku xpanunu npu 37°C B atmocdepe 5% CO; B TedeHHe HOYM.

Cpeny 3amensmu 50 Mk nonHo# cpensl misi BeipamuBanus ¢ 0,1% FBS. Coenunenus
pactpenensii ¢ nomousio Echo 550 (Labeyte) u unkyOuposanu B Teuenue 24 4. npu 37°C B
armocdepe 5% CO,. Antaronuctuueckuii >¢ ekt nsmepsiin B mpucyrcrsun | HM DHT.

IMocne nukyOaumu ynaasuii cpeny s aHallu3a U B KKy JYHKY mobasisu 20 Mk 1-
KpaTHOro Ju3upyroiero oygpepa Promega. Ilnanimer nuHkyOupoBanu B TeueHue 15 MUHYT mpu
RT, Opictpo 3amopaxkuBaimu 10 -80°C u pasMopakMBajJud A0 KOMHATHOW TeMmIepaTypsl. B
KXy JyHKY nodasisumn 50 mkn cyOcrparta mouugepasst (E4550, Promega) u usmepsian
JIOMHUHECHEHIUIO (BpeMsi uHTerpupoBanust 1000 Mcex) ¢ MOMOIIBI0 MHOTOKAHAJIBHOTO pUziepa
EnSpire (Perkin Elmer).

Pe3yabTaTsl

B Tabnuume moOKa3aHO CBS3BIBAHWE HEKOTOPBIX COCAMHEHHI MO  HACTOSIIEMY

U300pPETEHHIO B PA3HBIX aHATH3AX.

IIpumep | DayopuMMeTpHIECKHI AR GRIM-9 | KB anTaronucra
a"Haaus cBsi3piBaHusg ¢ AR | LNCaP AR
KPbIChI

Al A

A2 B

A3 A

Al0 A

B6 B C B B

B12 C C

B18 A

B21 B C B

C1 B

C2 B C B B

C3 A

Co B B A

c7 B

C10 C B

Cl4 B A B

C19 C
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Co7
Co68
C71
C72
C73
C74
C75
C76
c77
C78
C79
C80
C81
C82
C83
C84
C85
C86
C91
C92
C93
C94
C95
C96
Cc97
C98
C99

C100
C101

C102
C103

C104
C105

C106
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C107

C108

C109

C110

Cl111

C112

C113

Cl14

C115

Cl16

C117

C118

C119

C120

Ci121

0| W O »| @

C122

C123

D1

vy

O | = = | | | | H O O B o B ] | | >

D2

0

D3

D5

D6

D7

D8

D10

D11

D12

D13

D14

D15

D16

D17

D18

D19

> | | W O | | | | | > W >
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D20
D21
D22
D23
D24
D25
D26
D27
D28
D29
D30
D31
D32
D33
D34
D35
D36
D37
D38
D39
D40
D41
D42
D43
D44
D45
D46
D47
D48
D49
D50
D51
D52
D53
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D54
D55
D56

El

G1

G2

G3

G4

H1

H2

H3

H4

HS5

H6

H7

HS8

H9

HI10
HI11

HI12

H13
H14
HI15
12
J1

J2
J3
J6

J10
J11

J12
J13

J14
J15
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J16
J17
J18
J19

J20
J21

J22
J23
J24

J25

J25-a

J26

J27

J28

J28-a

J29

J30

J31

J32

J33

J34

J36

J38

J40
J41

J42

J42-a
J43

K1

K2

L1

L2

L3

L4
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L5 A C
L7 B C
L8 C
L9 B
L12
L13 B
L14 C
M1 C
N1 C

JlnanasoH:

A: 1C50<100 kM

B: 100 HM<IC50<1 MxM

C: ICs50>1 MmxM

Kak MOXHO BHIETh M3 PE3YJIbTATOB, NMPEIACTABIEHHBIX B Tabiuue 1, cOeIMHEHUs 1O
HACTOSIIEMY H300PETEHHIO SIBJISFOTCS MOAYJATOPAMH SIAEPHOTO PELENnTOpa, BBIOPAHHOTO H3
aHJIPOTEHOBOTO PELENTOPa U MNIFOKOKOPTUKOMIHOTO PELEenTopa.

IIponsBoaHbIE MO HACTOAIIEMY H300PETEHMIO MOXKHO MHCIOJB30BATh B JICUEHUU WIIH
npoduakTuke 3a00NeBaHMN, KaK H3BECTHO, BOCHPHUUMYHMBBIX K YIYUYIIEHHIO ITOCPEACTBOM
JIEYEHHUsT MOAYJIATOPOM aHAPOTE€HOBOTO PELENTOpa U IIIOKOKOPTUKOUIHOTO PELenTopa, TaKHX
KaK paK MpeICTaTEeNbHOM Kee3bl, KaCTPAlIMOHHO-PE3UCTEHTHBIM PaK MPEACTATENbHON JKeJe3bl,
PaK MOKENyIOUHON XKeNe3bl, Pak MOYEBOTO Iy3bIPsi, paK MOYKHU, PAK XKENYIKa, PaK JETKUX, paKk
MOJIOYHOI >KeJe3bl, paKk TOJICTOrO KHUIIEYHUKA, KOJOPEKTAJIbHBIN paK, paK sSIMUHUKOB, M APYTUX
CONMAHBIX OMNyXOJIeH, MeJaHOMa, MEeTAaCTa3UPYIOLINe 3JO0KAYeCTBEHHbIE HOBOOOPA30BaHMS,
n00pOKavYeCTBeHHAsI THUMEPIUIa3Usl MPENCTATEIbHON KeJe3bl, CHHAPOM MOJIHMKHCTO3a STUYHUKOB
(PCOS), BbImageHue BOJIOC, THUPCYTH3M, aKHE, THIOrOHaaAW3M, 3a00JeBaHMsI C MbILIEYHOM
atpopueldi wu  kaxekcus, cuHApoM KymuHra, BbI3bIBAEMOE  AHTUIICHXOTHYECKHMH
JIEKAPCTBEHHBIMH CPEICTBAMH YBEJIHMUYEHHE MACcChl, OXKUPEHUE, TIOCTTPABMATHIECKOE CTPECCOBOE
paccTpoiicTBO M ajkoronm3M. Takum 0Opa3oM, TPOU3BOAHBIE TO U30OPETEHHIO, UX
(apmMareBTHYECKH MPUEMIIEMbIE COJH M (apMalleBTUYECKHE KOMIIO3HULIMH, COEPIKaIle TaKue
COEAMHEHUs] /WM UX COJIM, MOXKHO HCIIONIb30BaTh B CIOCOOE JICUCHUS] HAPYLIEHUH YeJIOBeKa,
BKJIFOYAIOIIIEM BBEIECHHE HHIUBUAYYMY, HYXKAAIOIIEMyCsl B TaKOM JiedeHuH, 3(QeKTuBHOTO
KOJINYECTBA MPOU3BOAHOTO TUTHAPONHMPHINHA MO HM300PETEHHIO I ero (papMaleBTUYECKH
MPUEMIIEMON COMH.

Hacrosimee wu3o0pereHne TakKe OTHOCHUTCS K (papMalleBTHUECKHMM KOMITO3ULIHSIM,
COZEpKALINM B KAdyeCTBE AKTUBHOIO WHIPENUEHTa [0 MEHbLIeH Mepe MPOU3BOAHOE
muruaponupuauaa Gopmynsl (I) nam ero ¢apManeBTHUECKH MPHEMIIEMYIO COJIb BMECTE C
APYTUMH TEpareBTUYECKHMMU CpPEACTBAMHU, KaK yKa3aHO Bble, W C (apMaueBTHUECKU

NPUEMJIEMbBIM JKCHUIIUCHTOM, TAKUM KaK HOCUTEJIb WJIHW AOUJIFOCHT. AXTHBHBIN HHIPECOAUCHT
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MoxkeT cocTaBysiTh oT 0,001% no 99% mno macce, npeanoututenbHo - 0,01% no 90% mo macce
KOMITO3UIIMH B 3aBHCUMOCTH OT MPHUPOBI COCTABA U TOTO, HEOOXOAMMO JIM €€ AOMOIHUTEIBHO
pPa3BOOUTH IEpeN HCIONb30BaHUEM. lIpennmoyTuTeNnbHO, KOMIO3MLMU NOJy4arT B (opwme,
NOAXOAALIEH Ui IMEepOpajbHOrO, MECTHOTO, HAa3aJIbHOIO, PEKTAJIbHOIO, YPECKOKHOTO WIIH
UHBEKLIMOHHOTO BBEJICHMS.

dapmaLeBTUUECKH  INpUEMJIEMble  3KCLMIIMEHTBI, CMELIMBaeMble C  AKTUBHBIM
COE€MHEHHEM WJIH COJIAIMU TaKOTO COEIUHEHUS IS MOJYy4YeHUs KOMIO3HUIUM MO0 HACTOALIEMY
n300pEeTEeHHNI0, XOPOIIO M3BECTHBI CaMH MO cebe, U KOHKPETHbIE HCIOJIb3yeMble SKCIIUITUEHThI
OyayT 3aBHCETh, MOMHMO MPOYET0, OT MPEANONAraeéMOro crocoda BBEIEHUST KOMITO3ULHH.

Komnosuuuu no HacrosimeMmy H300peTeHUI0, MPEANOYTUTENbHO, adanTHPOBAHBI IS
UHBEKLMOHHOTO U MEPOPAJIBHOTO BBEACHHA. B 3TOM ciydae, KOMITO3ULMH JJIsl TIEPOPATBHOTO
BBEJICHUSI MOXKHO TOJy4aTh B (popMme TaOJeTOK, TaOJETOK C 3aMEIUICHHBIM BBICBOOOMKACHUEM,
CyOJIMHTBaJIbHBIX TAOJIETOK, KArCyJ, HHTAJSIIHOHHBIX a3pO30JieH, WHTaSIHOHHBIX PacTBOPOB,
CYXHMX TOpPOIIKOB JUIsI WHTASIOMNA WM JKUIKHX TPErapaToB, TAKHX KaK CMECH, JIUKCHPBI,
CHPOTBI WJIM CYCHEH3HH, BCE W3 KOTOPBIX COAEPIKAaT COEAMHEHHE MO H300PETEHHIO, TaKue
npenapaThl MOXKHO MOJIYyYaTh CIIOCOO0aMHU, XOPOLIO U3BECTHBIMH B 3TOH 00JIacTH.

JIMITFOEHTBI, KOTOPBIE MOKHO HCIIOJNB30BAaTh B IOJNYYEHHH KOMITO3ULMH, BKJIOYAIOT
KUJIKFE W TBEPAbIC IMIIFOEHTHI, COBMECTHMBbIE C AKTHBHBIM WHITPEIUEHTOM, TPHU JKEJaHHH,
BMECTE C KPACUTENIIMU MJIM BKYCOBBIMH 100aBKaMu. TabNeTKu MM KarcyJibl MOTYT COAEPKaTh
oT 2 10 500 Mr akTUBHOTO MHIPEIUEHTA WU 3KBUBAJIEHTHOE KOJIMYECTBO €r0 COJIH.

Kunkass KOMIO3ULWMS, aZanTUPOBAHHAs IJIsI MEPOPAJBbHOIO MCIOJIb30BAHUS, MOXKET
HAxXOMUThCs B (opMe pacTBOPOB WM CycHeH3uil. PacTBOpPBI MOIYT SIBIATHCS BOIHBIMH
pacTBOpaMH PAacTBOPUMON COJIM WJIM APYIOro MPOHM3BOJHOIO aKTHBHOTI'O COEIUHEHMs BMECTE,
Harpumep, ¢ caxapo3oit s nonydeHus cupona. CycneH3uu MOTYT COAepsKaTh HEPACTBOPUMOE
AKTHBHOE COEJUHEHHE IO M300PETeHUIO MK ero (papMaleBTUYeCKU MPUEMIIEMYIO COJIb BMECTE
C BOJIOM, CYyCIIEHIUPYIOILIUM CPEICTBOM MJIH BKYCOBOH TOOABKOM.

Komnosuuuu asist napeHTepaibHON WHBEKIIMA MOKHO MOJIy4aTh U3 PACTBOPHUMBIX COJIEH,
KOTOpblE MOXKHO JIHOQWIM3HPOBATh WM HE JUOQUIM3HPOBATD U MOXHO pAaCTBOPSTH B
HEeCOIep)KaIllMX MHUPOTeHbl BOIHBIX Cpedax WM JPYyroil NOAXONALIeH MNapeHTepaIbHOMI
UHBEKLIMOHHOM KUIKOCTH.

OddexTuBHBIE 03B, KaK MPaBUJIO, HAXOAATCsS B auama3one 2-2000 Mr akTUBHOTO
uHrpenuenta B CyTkd. CyTOuHyH 103y MOXXHO BBOAWTh 3a OOWUH WM Oonee pas,
MPEeANOYTUTENBHO - OT | 10 4 pa3 B CyTKH.

Hacrosimmee nzobpereHne OyaeT OOMONHUTENBHO MPOWJUTFOCTPUPOBAHO CIEAYIOIIUMH
npumMepamMu. OHHU TIPENCTAaBJIEHBl HUCKIIOYUTENBHO B WUIFOCTPATUBHBIX LEISIX M HUKOUM
o0pa3oM He oOrpaHuuMBalOT 00beM u3zoOpereHus. CHUHTE3 COSAWHEHHWH MO W300PETEHUIO
NPOMJUTIOCTPUPOBAH CJIEAYIOLUIUMH MPUMEPAMHU, BKIFOYAOIUMH TOJTYUYEHUE TTPOMEKYTOUHBIX
COEANHEHU, HUKOMM 00pa3oM HE OrpaHUYMBAIOLIIMH 00BEM H300PETEHUS.

INPUMEPBI

O0mmue cBegeHus
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PearenTrl, pacTBOpUTENN M HMCXOAHBIE MAaTE€pHaNbl NPHOOpPETANd B KOMMEPYECKHX
UCTOYHUKAX W HCIONb30BaIN O€3 IOMONHUTENbHON ounMcTku. Bcee peakumu mnpoBoauiau B
arMocdepe Bo3ayxa U C O€3BOAHBIMH PACTBOPHUTEISIMH, €CJIM HE YKa3aHO HMHade. TepMuH
"KOHLIEHTpUPOBaHUE" OTHOCUTCA K BBIIAPUBAHMIO IIOJI BAKYyMOM C HCIOJb30BAaHUEM
poranmonHoro ucnapurens Biichi Rotavapor. Ecnu ykasaHo, mpomaykThl peakuuy OYHIIAIN
nocpenctsoM Qumiu-xpomartorpaduu Ha cunukarene (40-63 MKM) ¢ UCTIONIBb30BAHUEM yKa3aHHOMN
CUCTEMBI pacTBOpUTENEH. BBIXOIbI OTHOCATCS K BBIAEIECHHBIM COCIUHEHUSIM, YUCTOTA KOTOPBIX
OLIeHUBaeTCss Kak >95%, 4TO OmpenenstoT MOCPEeNCTBOM 'H SIMP. Bce TUTUAPOIUPUIUHBI
MOJIy4YaJld B BUJI€ PALIEMHUYECKUX CMecell.

Macc-CeKTpOMETPUIO OCYILIECTBIISIIM ¢ TOMOIIBIO crekTpomerpa Varian MAT-711
cnocobamu EI u ESI. Dkcnepumentsl ¢ ucnosbp3zoBanneM BIYKX ocymecTBisin ¢ MOMOIIBIO
yctpoiictBa LaChrom Elite L-2350 (cunukarenesast kononka Sunfire 5 mxm, 4,6 mmx150 mm),
000pyIOBAaHHOTO AUOAHO-MATPUYHBIM JeTeKTopoM L-2455. Ananuz BOXKX-MS ocymectsisim
¢ momompl ycrpoiictea Gilson, obopynoBaHHoro mopiiHeBbiM Hacocom Gilson 321,
BaKyyMHbIM nerazaropom Gilson 864, uabekimionHbM MoaysieM Gilson 189, nemurenem 1/1000
Gilson, macocom Gilson 307, nerexkropom Gilson 170 u nerekropom Thermoquest Fennigan aQa.

IKCIIEPUMEHTB C HCIIONB30BAHHEM SIEPHOTO MArHHTHOTO pesoHanca 'H u °C
OCYIIECTBJISUTH C MOMOIIBIO criekTpoMerpoB Varian Inova 500 MI'u wiu Varian Mercury 300
umm 400 Ml AMP. PeructpupoBaiu XUMHUYECKHE CABUTM OTHOCUTEIBHO CHUrHaja
JeNTepUpPOBAHHOTO PACTBOPUTENS UM TETPAMETUJICUJIaHA B KaueCTBE BHYTPEHHEIO CTaHIApTa.
KoncranTe!l cBs3u J npusenens! B repuax (I'), U MyJbTHUIUIETHOCTh SIBJISAJIACH CIENYIOINEH:
C=CHHIJIET, A=AYyOJeT, T=TPHUIUIET, K=KBapTET, M=MYJIbTHILIET WIN UX KOMOUHALIUH.

MOJYYEHHUE MPOMEXXYTOUYHBIX COEIUHEHUI

O6muii criocod aa
IIpomexxyTounoe coennHenue 1: 7-xnopbenso[b]ruopen

OEt
Cl Cl OEt
SH  Eror~Br s hop  PPA S
KGO, - Tonyon 4
(CHz)LCO

K pacrBopy 2-xmopbensonrtuona (1,53 r, 10,58 mmomb, 1,0 3kB.) u 2-O6pom-1,1-
nusTokcusTana (2,4 mn, 15,87 mmonb, 1,5 5kB.) B aterone (10 mi1) nobaBisiiin kKapOOHAT KaJvst
(3,65 1, 26,45 mmonb, 2,5 3kB.). CMech HarpeBaid ¢ OOPAaTHBIM XOJIONUIIBHUKOM B TeueHue 90
MUHYT, a 3aTeM aobasmsum 0,5 3kB. 2-Opom-1,1-ausTokcnsTana. CMech HarpeBaiu ¢ OOpaTHBIM
XOJIONWJIPHUKOM B TEYEeHHE eme 2 YacoB, OXJAaKIalH 0 KOMHATHOW TeMIepaTrypbl U
KOHLEHTPUpOBaau. [loMydeHHBI OCTAaTOK OYHWINAIK TMOCPEACTBOM KOJIOHOYHOW (hidmm-
xpomaTtorpaduu Ha CUJTHKaresie ¢ UCIOJIb30BAHIEM MeKCaHa/IMATUIIOBOTO IpocToro sdupa (2%)
B KadyecTBe JJIOeHTa sl mojydeHus (2-xmopdenun)(2,2-n1u3ToKCHITIN)Cynb(pana B BUIE
cBeTio->kentoro Macia (2,71 r, 97%).

K pactBopy nonudochopnoit kucaorel (6,0 r, 51,97 mmons, 9 5kB.) B Tonmyosne (15 mu)

NpU  UHTEHCUBHOM  NEpEeMEIIMBAaHMM  J00aBJIAIM  PacTBOP (2-xnopdpennn)(2,2-
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amsTokcusTHN)cynbdana (1,5 r, 5,77 mmonsb, 1 3kB.) B Tonmyoune (5 mu). CMmech nepemMenBaiu
IpU TEMIIepaType KUIMEeHHs B T€YEHHE S5 YacoB, a 3aTeM HaJMBAJU B JeAsSHYIO Boay (30 mu) u
nepememnBad B TedeHne 10 muHyT. CMech MPOMBIBAI TOJYOJOM, HACBHII[EHHBIM BOJHBIM
pacTBopoM OukapOoHaTa U colsAHbIM pacTBopoM, cymuian (NaSO4) M KOHLIEHTPUPOBAIH.
ITonyueHHBIT OCTATOK OYHMINAIM IIOCPEACTBOM KOJIOHOYHON (uaui-xpomarorpapuu Ha
CHJIMIKarelie ¢ MCIOIb30BAHHEM I'eKCaHa B Ka4ecTBe AMoeHTa (kak onrcaHo B WO 2009/008992
A2) nnst monyuenwust 7-xnopoen3o[b]tuodena B Buae ceeno-xkenroro mMacna (0,68 r, 70%).

'H-SIMP (300 MI', CDCls-d) & (m.1.): 7,77-7,71 (m, 1H), 7,50 (1, J=5,4 I', 1H), 7,41-
7,30 (M, 3H).

IMpomexkyTounoe coennnenue 2: 7-(tpudropmermin)oeH3o[bJruodpen

TutynbHOE coennHeHue B BHUIE cBeTsio-xkearoro macna (0,44 r, 41%) nonydanu obmum
crocoOoM aa.

'H-IMP (300 MI'y, CDCls-d) & (m.1.): 8,00 (z, J=7.9 I'y, 1H), 7,66 (x, J=7,3 T'u, 1H),
7,57 (n, J=5,5 Ty, 1H), 7,51-7,37 (m, 2H).

PF SIMP (282 MI'n, CDCls-d) § (m.1.): -63,13 (CE3).

IMpomexyTounoe coennnenue 3: 7-¢propoenso[b]ruodpen

TuryneHOe coemuHeHne B Buae skeiaroro macia (1,78 r, 52%) monyyanm obmum
crocoOoM aa.

'H-IMP (300 MI'n, CDCls-d) & (m.1.) 8 7,63 (n, J=8,0 I'y, 1H), 7,49 (n, J=5,3 I', 1H),
7,41-7,30 (m, 2H), 7,07 (nn, J=9,8, 8,0 'y, 1H).

PF SIMP (282 MI'n, CDCls-d) & (m.1.): -115,37 (CF).

IIpomexyTounoe coennnenue 4: 1-(6enso[blruoden-7-mn)-2,2,2-tpudpropstas-1-oxn

BuLl
?[-) I'Ipocmu 3¢mp

[ "’\2, CF,

DTO coenviHeHHWe CUHTe3UpoBaIM MoauduumpoBaHHbM criocodom u3z J. Med. Chem.
2002, 45, 4038-4046. 7-6pombenso[b]tuoden (1,0 r, 4,69 mmonb, 1,0 3kB.) pacTBOPsUIH B
OUATHIIOBOM TIpocToM ddupe (25 mi) u oxnaxnanu npu -40°C. 3aTem no kamissm godasssuiu 1,6
M v-OyTwmmutuii (3,23 Mo, 5,16 mmonsb, 1,1 3kB.) u pactBop Harpeanu 10 0°C 3a 1 4. PactBop
oxyaxnamu 1o -60°C u vactsimu mpobasnsun pactBop 2,2,2-tpudrop-1-MopdonrnaosTas-1-oHa
(0,86 1, 4,69 mmonb, 1,0 3kB.) B ausTWwioBoM mpoctoM sdupe (5 mi). IlonydeHHyr0 cMech
nepeMernBanu npu -60°C B TeueHue 7 4., a 3aT€M HarpeBaJid 10 KOMHATHOH TeMIepaTyphl.
PactBop rugponuzosanu HacbimeHHbIM NH4Cl (5 mu), mpomeiBamm NH4Cl (3 pasza, S5 mn) u
Bonoi (3 pasa, 5 mu), cymmn (NaySO4) 1 KoHIeHTpUupoBain. [1oayueHHBIH OCTaTOK OYMIIAN
NOCPENCTBOM  KOJIOHOYHOH  (ummi-xpomarorpaduyd Ha CHIHMKAareile ¢ HCIOJb30BAHUEM
sTunrekcana: sTuianerara (10:1) B kauecTBe 3JIF0€HTA TSI TOJTYUEHHsI CBETJIO-JKEITOTO TBEPAOTO
Bemectna (0,98 r, 91%).

'"H-sIMP (300 MI'ny, CDCls) §=8,20 (amn, J=7.9, 4,5, 1,4 T, 2H), 7,70 (1, J=5,5 'y, 1H),
7,58 (1, J=7,9 Ty, 1H), 7,49 (1, J=5,5 ', 1H). '°F SAMP (282 MI't;, CDCl3) §=-69,54 (¢, CF3).



54

IpomexkyTounoe coennnenue S: benso[b]tuoden-5-kapobonutprn

g ZnfCN}, o)

Br DMF NF

l"azoo0paszabiM azorom OapOoTtupoBaiu cMmech S-OpomOenso[b]tuodena (510 mr, 2,34
MMOJIb) U LmaHuaa nuHkKa (299 wmr, 2,49 mmonb) B cyxom DMF (3 mu) B TedeHue S5 MHUHYT.
Jobasnsamu  Terpakuc(tpudenundochun)nammanuii (0) (153 wmr, 0,13 mmonb), npobupky
3amaMBaii U mnepememuBaiu cMecb npu 90°C B Tedenwe 7 4. PeakUMOHHYIO CMeCh
(bunbTpOBANIM Yepe3 LEeTUT U SKcTparupoBau GuiabTpar ¢ ucnonb3oBanueM AcOEt u NaHCOs.
Opranmyeckyro (a3y KOHIEHTPUPOBAIA U OUHUINAJIH OCTATOK TOCPEICTBOM KOJIOHOYHOM
xpomarorpaduu (Berxox: 82%).

'H-sIMP (400 MI'u, DMSO-dg) 67,58 (an, 1H), 7,72 (m, 1H), 7,99 (x, 1H), 8,26 (m,
1H), 8,43 (n, 1H).

IpomexyTounoe coenunenue 6: benso[b]tuoden-7-kapoborutprn

TutynbHOEe COeAMHEHHE CHHTE3MPOBAIM  CIOCOOOM, OMHCAHHBIM  BBIME IS
oenso[b]rrnodeHn-5-kapbonurpuia.

'H-SIMP (400 MTI't;, DMSO) 8=7,59 (mx, 1H), 7,65 (n, 1H), 7,96 (ax, 1H), 8,01 (x, 1H),
8,26 (nn, 1H).

IIpomexyTouHnoe coennHenue 7: benso[b]ruoden-5-kapOonosas kucnora

g 3
s
N.""

K pactBopy Oenzo[b]rnopen-5-kapoonurpuna (400 mr, 2,51 mmons) B MeOH (40 mn),
yactsimu podasismn KOH (2,0 r, 35 mmozb) 1 10 M1 Boabl u nepemernnBaiu cmech mpu 80°C B
tedeHue 36 yacoB. [Tocne moakucnenus ¢ nmomompto 2 H HCl (pH 4-5), TBepnoe BemecTBo
OT(UIBTPOBBIBAIM M MPOMBIBAJIM NMEHTAHOM JAJISI ITOJYYEHHsI THUTYJIBHOTO COEAWHEHUS B BUJE
rpsizHO-Oenoro TBepaoro BemecTsa (390 mr, 87%).

'H-SIMP (400 MI'u, DMSO-dg) 6=7,58 (an, 1H), 7,72 (m, 1H), 8,01 (m, 1H), 8,29 (m,
1H), 8,46 (n, 1H), 12,11 (c, 1H).

IIpome:xyTounoe coennnenue 8: Merun-6enso[b]Trnoden-5-kapbokcunar

8 3
HOE/©;) + MeOH —a= ,U\A/@y

benso[b]rroden-5-kapbonopyro kucnory (390 mr, 2,19 MMoJIb) HarpeBajau ¢ OOpPaTHBIM
xononuwibHUKOM B HaceimenHod HClI B MeOH (30 mn) B Teuenme 24 wyacos. Ilocne
BbINapuBaHus pactsopurens (340 mr, 76%) noayvanyn METHUIIOBBIN CIIOXKHBIN 3(up.

'"H-5IMP (400 MI'y, DMSO-dg) =3,85 (c, 3H), 7,59 (an, 1H), 7,73 (v, 1H), 7,98 (z, 1H),
8,27 (M, 1H), 8,44 (n, 1H).

IIpomexkyTounoe coennnenue 9: 5-¢propoenso[b|ruoden-7-kapOboHUTpII

Cunmes T-opom-5-pmopbensofb]muohena

O6IIII/IM crocodom aa noJjiydajiu TUTYJbHOC COCAUHCHUEC B BUAC CBCTJIO-KEJITOTO Macjia
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(1,02 r), koTOpOE NCTIOIB30BAIH B TAKOM BUE HA CIENYIOIIEH CTaANH.

Cunmes 5-®@mopoensofb [muoghen-T-kapoonumpuna
Br CN

F 4 NMP F 7

PactBop 7-Opom-5-dropbenso[b]tuodpena (1,02 r, 4,41 mmonb, 1,0 5kB.) U HHaHUAA

menu (0,590 r, 6,62 mmonb, 1,5 5kB.) B N-MeTun-2-nupponunone (12 mu) nepemeninbBaig B
TeyeHue 2 naHeW B 3amasHHON mpoOupke mpu 200°C. Cmech OXNakgaid A0 KOMHATHOH
TeMIlepaTypbl, HanmuBaiu B HackiueHHb BoaHbIH NaHCO; (30 mur) u mepxkanu npu 4°C B
tedeHue 60 muH. TBeproe BemecTBo OTQUIBTPOBBIBAIN U pacTBOpsuH B cMecu 40 mum NH4,OH
(28%)/NH4Cl (HaceimenHoro) (1:1) u stunanerara (60 M) U nepeMelmuBaiu B TedeHue | d.
3arem ee nmpombIBaH dTHIANETATOM (3 paza), cyurmiu (Na;SO,), KOHIEHTPUPOBAIN U OUUIIAN
NOCPECTBOM  KOJIOHOYHOH  (ummi-xpomarorpadud Ha CHIHMKAareile ¢ HCIOJb30BAHUEM
reKCaHa/ I3 TUIIOBOTO TpocToro sdupa (2%) B KavecTBe 3JFOCHTA JUIS MONydeHus S-¢pTop-3-
dbopmunbdenso[b]tuoden-7-kapbonutpuna B Bune Oesoro Teepaoro semectsa (0,23 r, 29%).

'H-SIMP (300 MI', CDCl3) & (m..): 7,73 (am, J=8.8, 2,3 I', 1H), 7,69 (z, J=5,5 Iy,
1H), 7,47 (nn, J=8,1, 2,2 T'u, 1H), 7,39 (m, J=5,5 'y, 1H).

IpomexkyTounoe coenunenne 10: 4-propdbenso[b]rnoden-7-kapdbornurpun

TurynpHOE CoenMHEHHE IMONy4alld IMOCPEACTBOM 2-CTAAMHHOIO CHHTE3a, KaK ONHUCAHO
BBIIIIE JIJISI IPOMEXKYTOUYHOTO coennuHeHus 9, B Buzne Oesoro TBepaoro Bemectsa (0,33 ).

'H-SIMP (300 MI', CDCl3) & (m.a.): 7,70 (an, J=8,2, 4,5 I', 1H), 7,61 (m, J=5,5 I'n,
1H), 7,53 (n, J=5,5Tu, 1H), 7,13 (1, J=8,8 'y, 1H).

IIpomexyTounoe coenunenue 11: 5.7-nuxnopbenso[b|runoden

TurynpHOE coemuHeHHe B BUAe CBeTJO-keiaroro Macna (1,57 r) monydanu oOmmm
crocoboM aa.

'H-SIMP (300 MI'ri, CDCl3) & (m.xx.): 7,78 (am, J=8,0, 0,8 I'n, 1H), 7,52 (¢, 1H), 7,50 (c,
1H), 7,46-7,42 (m, 1H).

IMMpomexkyTounoe coenunenne 12: 3-6pom-6-x10pdenso[b]|tnoden-7-kapoboHurpun

BrCH,COCH , S0¢t: CN CN
HGl, Tl cl
H  NaQH, BOH SVJL ) cuor, S, NaBH, \CE?
. _— 0.
EtOH
N  H,0, Na;COs N 2) AICly o o

CN
\]@:2 TsOH I\Ej\s) NBS, AcOH  ©
&
T{my{m DOMF
K pactBopy 2-xnop-6-mepkantobenzonurpuna (1,5 r, 8,84 mmonb, 1,0 5kB.) B 3TaHONE
(20 M) mobasmsuu pactBop runpokcuaa Harpus (0,35 , 8,84 mmonb, 1,0 3xB.) B Boge (7 mi).

3arem nobaBisuid pacTBOp 2-OpomykcycHoit kucnorsl (1,35 1, 9,73 mmons, 1,1 3kB.), kapboHaT

Hatpus (0,51 1, 4,86 Mmoub, 0,5 3kB.) B Bozte (8 Mi1), U IIepeMelINBaIi CMECh B T€UEHUE 2 YaCOB.
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Koppexruposamu pH cmecu (~2) ¢ nomombto HCl (2 H) u skcrparuposanu sTunaneratom (2
paza) u DCM (2 paza). Opranuueckyro (pasy cymuminn (Na,SO4) 1 KOHIEHTPUPOBAJIH, TIOTy4ast 2-
((3-x7n0p-2-11MaHO(GEHUITHO)YKCYCHYIO ~ KUCJIOTY B BUAe Kkedaroro Macma. lIpomykr
UCTIONB30BAJIM Ha CIeNyoIeli craauy 0e3 TOMOIHUTENbHON OYHCTKH.

'H-SIMP (300 MI'ti, CDCl3) § (m.11.): 7,51-7,44 (m, 2H), 7,42-7,35 (m, 1H), 3,79 (c, 2H),
2,83 (yu.c., 1H).

K pactBopy 2-((3-x10p-2-1inanodpeHmnsn)Tno)ykcycHoi kuciotsl (2,0 r, 8,78 mmous, 1,0
3kB.) B Xjopodopme (60 mut) mo karusim nodasisiu TuoHuxyopun (0,96 mn, 13,18 mmons, 1,5
5kB.). CMech HarpeBaiu ¢ OOpaTHBIM XOJOAMIBHIKOM B Te4eHHe | 4yaca, a 3aTeM OXJIaKIaJlu 10
0°C, xorma yactsimu noOasysuu xjopun amomubus (10,54 r, 79,06 mmonb, 9 3kB.). Cmech
nepemerunBany npu RT B Tedenne Houu, oxnaskaanu g0 0°C nepen noOaBieHreM BOMbI, a 3aTEM
sKkcTparupoBaiu  stwianeratoM (3 pasa). Opranumdeckyro ¢asy cymmun  (NaSOy),
KOHLEHTPUPOBAJIM U OUYHMINAIM [OCPEACTBOM KOJOHOYHOH (udin-xpomarorpapuu  Ha
CHUTMKArejie C UCIOIb30BaHUEM rekcaHa/stunanerara (4:1) B kadecTBe 3IIFOCHTA IS TTOJTydEHHSI
6-x510p-3-0KC0-2,3-nuruapodenso[b]ruoden-7-kapdonurpuna (1,53 r, 83%).

'H-SIMP (300 MI', CDCl3) 8 (m.x1.): 7,48 (m, J=8,5 I'ny, 1H), 7,35 (1, J=8,5 'y, 1H), 3,95
(c, 2H).

PactBop 6-x10p-3-0kco-2,3-nuruapodenso[brnoden-7-kapdborurpuna (1,53 r, 7,79
mMmonb, 1,0 5kB.) u Goporunpuna Hatpust (0,32 r, 8,57 mmonb, 1,1 5kB.) B 3Tanone (60 mu)
nepememBaiy B Tedenue 1 daca npu RT, koHLeHTpUpOBany, nepepacTBOPsUIM B STUIIALIETATE U
npombiBad Bomoil. Opranuueckyro ¢asy cymmnu Hag NaxSO; U KOHLEHTPUPOBAIU IS
nojydeHus  6-xyop-3-runpokcu-2,3-nuruapodenso[b]rnoden-7-kapOonurpuna, KOTOpPBIH
UCTIONIB30BAJIM HA CNIEAYIOIeH cTaauy 0e3 JOMOIHUTENbHONH OYHCTKH.

PactBop  6-xy0p-3-runpokcu-2,3-guruapodenso[blmmoden-7-kapbonntpuna (7,79
mmouib, 1,0 5kB.) u p-TonyoncynbdonoBoi kuciorsl (0,15 r, 78 Mmozns, 0,1 3xB.) B Tonmyosne (20
MJI) HarpeBajid ¢ OOPaTHBIM XOJOAMIBLHUKOM B TeueHHe | Yaca, KOHLEHTPUPOBAIH U OYUINAIN
NOCPECTBOM  KOJIOHOYHOH  (udnI-xpomarorpadud Ha CHJIMKAareie ¢ HCIOJb30BAHUEM
rekcana/stunanerata (6:1) B kadecTBe 3JIIOEHTA MU MOJy4YeHHs O6-XJopOeH3o[b]rrodeH-7-
kapOonutpuina (1,26 r, 83%).

"H-SIMP (300 MI', CDCl3) 8 (m.x1.): 7,93 (, J=8,6 I'ny, 1H), 7,60 (1, J=5,4 T'n, 1H), 7,47
(m, J=8,6 T'y, 1H), 7,39 (7, J=5,5 Ty, 1H).

PactBop 6-xn0pbenso[b]tuoden-7-kapodbonurpuna (1,26 r, 6,50 mmons, 1,0 3kB.), N-
opomcykumanmuna (1,74 r, 9,76 mmons, 1,5 3kB.), ykcycHoit kuciotsr (0,04 mut, 0,64 mmous, 0, 1
5kB.) B N,N-mumerunpopmamune (10 m) nHarpeBamm npu 130°C B TeueHme 1 9. B
MHUKPOBOJIHOBOM pEaKTOpe. 3aTeM N00aBIsLIN BOAY M SKCTPArHpOBad CMECh STHIIALETaToM (3
paza). Opranmueckyro ¢a3y cymwmwin (NaySO4), KOHUEHTPUPOBAIU U OYHINATH MOCPEACTBOM
KOJIOHOYHOH (umii-xpomaTorpaduu Ha CHIIMKarese ¢ HMCIOJNb30BAHMEM TIeKCaHa/3THIAlleTaTa
(8:1) B kadecTBe 3JIIOCHTA Uil MOJyYeHUs 3-Opom-6-xyopOen3o[b]ruoden-7-kapoboHuTtpuia
(1,33 1, 75%).

IIpomexyTounoe coennHenue 13: 3-Opom-5-¢proprueno[2,3-b]mupuann
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K pactBopy 5-¢proprnupunun-2(1H)-ona (1,0 r, 8,84 Mmmonb, 1,0 5kB.) B CyXOM TOJyOJIE
(20 mi) moGammsmu N-tioncykumaumua (1,99 r, 8,84 mmonb, 1,0 5kB.). [TonyueHHyO cMech
nepemennBainy B TedeHue 30 munyT npu 90°C, 3arem oxinaxaanu 10 RT u KoHIEHTpupoBaiu.
OcraTok OYHMINAIM TOCPEACTBOM KOJIOHOYHOH (udIu-xpoMaTorpadu Ha CHUJIMKaresie ¢
UCTIOJIb30BAaHUEM TekcaHa/aTunanerara (2:1) B kadecTBe 3JIIOSHTA JUIsl MONydeHus S-¢rop-3-
HonmupunuH-2-o5ia B BUAE KeIToro Teepaoro semectsa (1,4 r, 65%).

'H-SIMP (300 MI', DMSO-dg) & (m.z.): 11,81 (¢, 1H), 10,99 (ymrc., 1H), 8,18 (ux,
J=7,2,3,1 I'n, 1H), 7,65 (1, J=3,1 'y, 1H).

PactBop 5-¢rop-3-tioqnupuaun-2-ona (0,5 r, 2,06 mmonb, 1 3kB.), anerara mayuaaus
(0,005 r, 0,02 mmogs, 0,01 3kB.), Tpudenmndocduna (0,011 r, 0,041 mmomns, 0,02 3kB.), Hoguna
menu (0,008 r, 0,041 mmomnb, 0,02 3kB.) B cyxom Terparuapodypane (15 mu) 6apboruposanu
ra3oo0pa3HbIM aproHOM B T€YeHHE 5 MHUHYT. 3aTeM Ao00aBism TpuMeTmicuimnaneruiex (0,43
mi, 3,10 mmorb, 1,5 5kB.) u npormuiamus (0,34 mi, 4,13 MMoJIb, 2 5KB.) U MEPEMELINBATIN CMECh
npu 38°C B TeyeHue 60 MHHYT, KOHLEHTPUPOBAJIHU, NMEPEHOCUIN B 3TUJIALIETAT U NPOMBIBAIU
cerHeToBoM conbio (2 pasa), 0,1 H consanoit kucnoroii (2 paza) U HaChILEHHBIM OMKapOOHATOM
Hatpus (2 paza). Opranuueckyro ¢asy cymmian (NaySOy), GunbrpoBaiu, KOHUEHTPUPOBAIU U
OYMIIAJIN MOCPEACTBOM KOJOHOYHON (uauI-xpoMaTorpaduu Ha CHIMKarese ¢ UCIOJIb30BAHUEM
rekcaHa/stuinauerara  (2:1) B KauecTBe  JJIOGHTA s monydeHus  S-¢rop-3-
((TpUMETHIICHITIIT )3 THHIIT)TUPUAMH-2-0J1a B BUJE CBETJIO-kenToro macina (0,263 r, 61%).

'"H-SIMP (300 MI'u, DMSO-dg) & (m.11.): 13,57 (yi.c., 1H), 7,60 (nx, J=7.6, 3,1 Ty, 1H),
7,39 (T, J=3,1 T'y, 1H), 0,26 (c, 9H).

K pactBopy 5-¢prop-3-((Tpumermncunun)aTuamn)nupuans-2-oaa (0,26 T, 1,25 mmons, 1
9kB.) B cyxoMm Tonyoje (10 mi) noGasmisiiu pearent JlaBeccona (0,0.25 muy, 0,63 mmons, 0,5
5kB.). Cmech nepememuBanyu npu 120°C B Teuenne 60 MUHYT, KOHLEHTPHPOBAIN U OUHINAIH
NOCPEINCTBOM  KOJIOHOYHOH  (ummi-xpomarorpadud Ha CHIHMKAareile ¢ HCIOJb30BAHUEM
sTuirekcaHa sTuinanerara  (7:1) B KadecTBe SJOGHTA sl MOJNy4YeHUs  S-pTop-2-
(TpumeTmcumT)THEHO[ 2,3 -b JmupuanHa B BUE skenToro Teepaoro Bemectsa (0,22 r, 76%).

'H-SIMP (300 MI'ti, DMSO-dg) & (M.11.): 3,68 (1, J=2,4 T'ny, 1H), 2,95 (ax, 1=9,0, 2,4 T'wy,
1H), 2,58 (c, 1H), -4,37 (c, SH).

K pactBopy 5-¢rop-2-(Tpumermncunun)tuerol2,3-b]nupuanna (0,22 r, 0,96 mmons, 1
9KB.) B dTaHoje (4 mui) mobGasmsuin kapbonar kamus (0,332 r, 2,40 mmonb, 2,5 3kB.). Cmech

nepemeruBany npu 65°C B teuernne 60 MUHYT. 3aTeM TBEPAOE BELIECTBO OT(PUIBTPOBBIBAIN U
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NPOMBIBAIA UXJIOPMETAaHOM. QDHIBTPAaT KOHIEHTPUPOBAJH, IEPEHOCHIN B OSTHJALETAT,
npoMbIBAIM BOmOM (2 pasa) u comsHeIM pactBopoM (2 pasza), cymmwm (NaxSO4) u
KOHLIEHTPUPOBAJIM, a OCTATOK OYHINAJIH ITOCPENCTBOM KOJOHOYHOH (iaui-xpomarorpadum Ha
CHJIMKarejie C HCIONb30BaHUEeM rekcaHa/stunanerata (20:1) B kadecTBe OJIIOEHTA IS
nojydeHus S-gproprueno|2,3-b]nupuauna B Bune cseryo-xkenroro maciua (0,111 r, 75%).

'H-SIMP (300 MI', CDCls) & (m.n.): 8,47 (n, J=2,4 T'n, 1H), 7,75 (mn, J=8.,9, 2,7 Ty,
1H), 7,63 (n, J=6,0 I'y, 1H), 7,24 (n, J=6,0 I'y, 1H).

K pacrBopy 5-dproprueno[2,3-boupununa (0,78 r, 5,12 mmonsb, 1 3kB.) B Boge (8 mi)
n00aBysI OPOMHUCTOBOIOPOIHYIO KUCTOTY (5,22 M, 46,09 mmonb, 9 5kB.) u 6pom (0,39 1, 7,68
MMOJIb, 1,5 5KB.) ¥ 3Ty cMech nepemernnBaiy npu S5°C B Teuenne 20 yacoB. TBepaoe BEIECTBO
OT(UIBTPOBBIBAIM U MPOMBIBAJIN HACBILICHHBIM OMKapOOHATOM HATpUs, 3aT€M MEPEHOCHIIH B
STUJIALIETAT, MPOMBIBAJM HACBIIEHHbIM OukapOoHaToM Hatpus (2 pasa), cymmmu (NaSOy),
KOHLIEHTPUPOBAIA W OYMIIANU IOCPEACTBOM KOJOHOYHOH (udm-xpomarorpaduu  Ha
CHJIMKarejie C HCIOJNb30BaHUEM rekcaHa/stmnanerata (20:1) B kadecTBe SIIFOEHTA IS
nojy4eHus 3-6pom-5-proprreno|2,3-bmupununa B Buae ceetno-xentoro mMacna (0,73 r, 62%).

'H-SIMP (300 MI'ty, CDCl3) & (m.z1.): 8,51 (c, 1H), 7,76 (an, J=8,5, 2,5 I'n, 1H), 7,64 (c,
1H).

OO0mmui cnocod a

IIpomexkyTounoe coennnenne al: N-uknonpormunden3o[b]ruoden-5-kapdbokcamun

0 O

HD)J\C(\ tOHN—] —- &\NJK©\/§
8 : 5

K pactBopy Genzo[b]ruopen-5-kapbonosoii kucnorsl (700 mr, 3,93 mmons), EDC*HCI
(1130 wr, 5,89 mmonb), HOBT (601 wmr, 3,93 mmons) B 15 ma DMF npu 5°C npoGasisiiu
uktonporuiaamut (336 mr, 5,89 mmonb) u DIPEA (1270 1, 9,89 MMonb). PeakunoHHy0 cMech
nepeMelIMBail B TeueHHe 18 yacoB mpu KOMHATHON Temmepatype. PacTBop HamuBanu B
HaceimeHHbli NaHCO3 u ocafok mpombiBaiu TpU pa3a XOJIOAHOHN BOAON U OJUH pa3 MEHTaHOM
IUTSI TIOJTYYEHUS JKeJTAeMOro aMHUIHOTO nMpou3BoaHOro (700 mr, 82%).

'H-SIMP (400 MI', DMSO-dg) 8=0,60 (v, 2H), 0,71 (M, 2H), 2,93 (v, 1H), 7,56 (ax,
1H), 7,67 (n, 1H), 7,93 (n, 1H), 8,22 (na, 1H), 8,46 (x, 1H).

Crnenyromyie NPOW3BONHBIE CHUHTE3MPOBAIN OMUCAHHBIM BbIIe OOIIUM CIIOCOOOM U
UCTIONIB30BAJIM Ha CIENYoIeli craauu 0e3 TOMONHUTEIbHONH OYHCTKH.

IpomexyTounoe coenumnenne a2: N-(uukionponuiMmerwi)oeHso[b] Tuoden-5-
KapOoKcaMuz

'H-SIMP (400 MI'y, DMSO-dg) §=0,20 (m, 2H), 0,47 (m, 2H), 1,05 (m, 1H), 3,14 (v, 2H),
7,49 (o, 1H), 7,63 (n, 1H), 7,89 (n, 1H), 8,18 (nx, 1H), 8,30 (1, 1H), 8,42 (1, 1H).

Ipomexkyrounoe coeamnenue a3:  benso[b|ruoden-5-mn(4-merTnnmunepasus-1-
WJT)METaHOH

'H-SIMP (400 MI'ti, DMSO-ds) 6=2,15 (c, 3H), 2,29 (m, 4H), 3,41 (m, 4H), 7,47 (ax,
1H), 7,61 (n, 1H), 7,97 (n, 1H), 8,15 (na, 1H), 8,50 (a, 1H).
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IpomexkyTounoe coennnenne a4: berso[bruoden-5-mn(mopdonnHo)MeTaHoH

'H-SIMP (400 MT'u, DMSO-d) 6=3,49 (m, 4H), 3,65 (v, 4H), 7,47 (nz, 1H), 7,61 (x,
1H), 7,97 (n, 1H), 8,15 (zn, 1H), 8,50 (x, 1H).

IIpomexkyTounoe coenunenue as: N-uukinonponmideH3o[b|rruoden-7-kapdokcamun

'H-SIMP (400 MI'y, DMSO) §=0,62 (m, 2H), 0,74 (v, 2H), 2,91 (v, 1H), 7,47 (an, 2H),
7,81 (n,1H), 7,92 (n, 1H), 8,04 (nx, 1H), 8,69 (n, 1H).

IIpome:xxyTounoe coexuHenue a6: benso[b]Troden-7-un(4-mermnmunepasus-1-
WJI)METaHOH

'H-SIMP (400 MT', DMSO) 6=2,19 (c, 3H), 2,28 (1, 4H), 3,42 (1, 4H), 7,37 (n, 1H),
7,46 (nn, 1H), 7,51 (z, 1H), 7,83 (n, 1H), 7,96 (ax, 1H).

O0mmii cnocod b

IMpomexyrounoe coenunenue bl: 4-(benso[b]ruoden-5-mn)mopdonuu

®\+HN D—h(\m
N

—

Br C'w)

PactBop 5-Opombenso[b]runodena (600 mr, 2,82 mmons), mopdonmnnra (368 wr, 4,23
mmodb), Pda(dba)s (129 wmr, 0,14 mmonb), Tpuuukiorekcuidocpuna (119 mr, 0,42 mmonb) u
NatButO (541 wmr, 8,46 mmonp) B cyxoMm Tomyose (20 mi) B armocdepe N, HarpeBasiu C
OoOpaTHBIM XOJIOAMJILHUKOM B TedeHHe 24 dyacoB. Ilocne oxnaxxaeHus CMeCh HAJMBAIH B
HaceimeHHbld BogHbli NaHCO3, skcrparupoBanu ¢ nmomombsio AcOEt (3 pasa), cyumm Haj
Na,SO4, ¢unsrpoBanu u KoHUeHTpUpoBaiHu. [IpoAyKT BBIAENSIM B BHIE CEPOro TBEPIOTO
BELIECTBA MOCJIe KOJIOHOYHOU (uat-xpomarorpaduu (230 mr, 37%).

'H-SIMP (400 MI', DMSO-dg) §=3,45 (v, 4H), 3,23 (M, 4H), 6,94 (1, 1H), 7,42 (n, 1H),
7,54 (an, 1H), 7,66 (n, 1H), 7,71 (n, 1H).

Crnenyrouye npou3BOIAHBIE CUHTE3UPOBAIM OMUCAHHBIM BbIlle OOLMM criocoboM b u
UCTIOJIb30BAJIH HA CIENYIoIIeit cTaaun 0e3 JOMONHUTEIbHONH OYUCTKH:

IMpomexkyTounoe coennnenne b2: 1-(6enszo[b]ruoden-5-wn)-4-merunnunepasut

'H-SIMP (400 MI'y, DMSO-dg) 8=2,25 (¢, 3H), 2,53 (M, 4H), 3,16 (m,4H), 6,93 (1, 1H),
7,39 (n, 1H), 7,61 (m, 1H), 7,51 (ax, 1H), 7,68 (a, 1H).

IMpomexyTounoe coennnenune b3: N-Oenzunbenso[b]ruodeH-5-amun

'H-SIMP (400 MI't, DMSO-de) 8=5,06 (n, 2H), 6,91 (1, 1H), 7,17 (v, 1H), 7,24 (m, 2H),
7,27 (m, 2H) 7,32 (n, 1H), 7,49 (n, 1H), 7,51 (an, 1H), 7,74 (1, 1H), 7,81 (a, 1H).

IIpome:xyTounoe coennHenue b4: 1-(6enzo[b]rnoden-7-mn)-4-merTnnnunepasuH

'H-SIMP (400 MI'u, DMSO-dg) §=2,27 (c, 3H), 2,54 (v, 4H), 3,14 (v, 4H), 6,97 (x,
1H),7,33 (T, 1H),7,43 (n, 1H), 7,55 (a, 1H), 7,71 (a, 1H).

HOJYYEHHUE 3-®OPMUJIBEH3O[b]THO®EHOBBIX NNPOMEXYTOYHBIX
COEJVUHEHUN

OO0mmi cnocoo ¢

IIpomexkyTounoe coennnenne cl: 3-popmundenso|b]ruoden-S-kapOoHUTPUIT
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5-nmanoben3o[b]ruoden (320 mr, 2 MMOIb) PacTBOPSAIN B CYXOM TUXJIOp3TaHe (4 M) B
armoctepe asora. Ilo kammsam nobaemsmn nuxiop(merokcu)meran (0,277 miu, 3 MMONb) H
terpaxyopun tutaHa (0,33 mi). Cmech nepememmnBanu npu RT B teuenue 20 4., 3arem
HanmuBau B cmech pactBopa NaHCOs u npma u skcrparupoBanu ¢ nomombsio DCM.
Opranuueckre (asbl OOBENUHSIIM W KOHLEHTPHUPOBAJIHM, a OCTaTOK OT(QUIBTPOBBIBAIU U
MIPOMBIBAJIN AUATUJIIOBBIM MPOCTHIM 3(hupom (Bbixoxd: 32%).

'H-SIMP (400 MTI'u, DMSO-ds) 6=7,89 (nn, 1H), 8,39 (v, 1H), 8,86 (m, 1H), 9,16 (c,
1H), 10,16 (z, 1H).

Crnenyromiyie TpOU3BOIHBIE CUHTE3UPOBANIA OMHUCAHHBIM BBIIIE OOIMM CIIOCOOOM € H
UCTIOJIb30BAJIM HA CJIEAYIOLIei cTaauu 0e3 AOMONHUTENbHON OYUCTKH:

IpomexkyTounoe coennuenue c2: 5-propoderso[b]ruodeHn-3-kapdbanbaerun

535 wmr, 90%.

'H-SIMP (400 MI'y, DMSO-ds) 6=7,42 (v, 1H) 8,21 (m, 2H), 9,09 (c, 1H), 10,11 (c, 1H).

IIpomexkyTounoe coennnenne c3: S-Mopdonunodenso[b]tuoden-3-kapOanbaerun

'H-SIMP (400 MI', DMSO-dg) §=3,46 (m, 4H), 3,23 (m,4H), 6,95 (n, 1H), 7,55 (nza, 1H),
7,73 (z, 1H), 9,05 (c, 1H), 10,16 (c, 1H).

IpomexkyTounoe coexuHenue c4: 5S-(4-merwnnunepasus-1-min)oenso[blruodpen-3-
Kapbampaerun

'H-SIMP (400 MI'y, DMSO-dg) §=2,19 (¢, 3H), 2,49 (m, 4H), 3,25 (m,4H), 7,23 (z, 1H),
7,89 (z, 1H), 8,05 (1, 1H), 8,31 (¢, 1H), 10,11 (c, 1H).

IIpome:kyTounoe coennHenue cS: 5-(0ensunamuHo)oen3o[bJrnoden-3-kapOanbaerun

'H-SIMP (400 MI', DMSO-ds) 6=4,98 (n, 2H), 6,98 (1, 1H), 7,23 (ax, 1H), 7,17 (m,
1H), 7,24 (m, 2H), 7,27 (m, 2H), 7,99 (1, 1H),8,24 (1, 1H) 8,51 (c, 1H), 10,12 (c, 1H).

IpomexkyTounoe coeguneHue ¢6: N-uumknonponui-3-popmundenszo[blruoden-5-
KapOoKcaMu

'H-SIMP (400 MT'e, DMSO-de) §=0,60 (m, 2H), 0,71 (v, 2H), 2,93 (m, 1H), 7,68 (1, 1H),
7,97 (z, 1H), 8,16 (1, 1H), 8,56 (nx, 1H), 9,09 (¢, 1H), 10,15 (c, 1H).

IpomexkyTounoe coequnenue ¢7: N-(uuknonponuimerun)-3-Gopmunden3o[b|rruoden-
5-kapbokcamu

'H-SIMP (400 MI', DMSO-dg) §=0,27 (m, 2H), 0,52 (m, 2H), 2,26 (v, 1H), 3,27 (v, 2H),
7,95 (n, 1H), 8,18 (nx, 1H), 8,48 (1, 1H), 8,53 (1, 1H) 9,04 (¢, 1H), 10,12 (c, 1H).

IpomexkyTounoe coenunenue ¢8: 5-(4-merwnnunepasut- 1-kapdonmi)oen3o[b |rruodeH-
3-kapbanbaerun

'H-SIMP (400 MI'u, DMSO-dg) 8=2,16 (c, 3H), 2,29 (m, 4H), 3,41 (m, 4H), 7,97 (z, 1H),
8,17 (z, 1H), 8,50 (n, 1H), 9,06 (c, 1H), 10,11 (c, 1H).

Ipomexkyrounoe coeamnenue ¢9: S-(mopdonun-4-kapOoumn)oens3o[blruoden-3-

Kapbanpaeruyn
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'H-SIMP (400 MT'u, DMSO-dg) 6=3,51 (m, 4H), 3,66 (m, 4H), 7,96 (z, 1H), 8,18 (a, 1H),
8,51 (m, 1H), 9,08 (c, 1H), 10,13 (c, 1H).

IpomexkyTounoe coenunenne c10: 3-popmundenso[b|rnoden-7-kapOboHutpun

'H-SIMP (400 MI'y, DMSO-dg) §=7,70 (t, 1H), 8,16 (n, 1H), 8,81 (1, 1H), 9,08 (c, 1H),
10,16 (c, 1H).

Ipome:xyTounoe coeaunenue cll: 7-(4-merunnunepasus-1-uia)oens3o[b]rrodpen-3-
kapOanbaerua

'H-SIMP (400 MI', DMSO-dg) 6=2,91 (c, 4H), 3,30 (c, 6H), 3,49 (c, 9H), 7,16 (z, 1H),
7,35 (t, 1H),7,97 (1, 1H), 8,04 (n, 1H), 8,30 (1, 1H),10,10 (c, 1H).

IIpomexyTouHoe coelMHeHHUe cl2: 7-(4-meTunnunepasuH- 1-
kapOoHmT)0eH30[b]Tuoden-3-kapdanpaerun

'"H-SIMP (400 MI'y, DMSO-de) 6=3,41 (nz, 4H), 3,49 (ax, 4H), 3,90 (c, 3H), 7,66 (M,
1H), 8,23 (c, 2H), 9,08 (c, 1H), 10,15 (c, 1H).

Mpomexyrounoe coexuHenne c¢l13: N-uuknonponmi-3-dopmunden3o[blruoden-7-
KapOoKcaMug

'H-SIMP (400 MTI', DMSO-dg) §=0,64 (xr, 2H), 0,75 (tn, 2H), 2,93 (v, 1H), 7,64 (,
1H), 8,08 (nx, 1H), 8,72 (nx, 1H), 8,84 (1, 1H), 9,04 (¢, 1H), 10,14 (c, 1H).

IpomexkyTounoe coennnenne cl4: Merwi-3-popmmnbenso[b|truoden-S-kapdbokcunar

TutynpHOE COeqUHEHHE CHHTE3MPOBAIHM OOIIUM CIOCOOOM € M OYMINAIN MOCPEICTBOM
TrOMOT€HHM3aLUN C H-TIEHTAaHOM JUIsl TIOJyYeHHs] CBETJIO-KOPUYHEBOrO TBepaoro Bemectra (320
mr, 83%).

'H-SIMP (400 MTI'u, DMSO-ds) 6=3,97 (¢, 3H), 7,73 (v, 1H), 8,20 (m, 1H), 8,85 (uz,
1H), 9,08 (c, 1H), 10,15 (c, 1H).

CnoxHbIl 3pUp THAPOIU30BAN CIEAYIOIIUM 00pa3oM:

IIpomexxyTounoe coennHenue c15: 3-popmundenso[b]rnoden-5-kapbonosas kucnora

S 8
’GY@ + LIOH —= Hﬂr@f
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K pactBopy merui-3-popmuinden3o[b]ruopen-5-kapbokcunara (320 mr, 1,45 mmorns) B
EtOH (15 mx) u Boge (5 mut) nobasisutu ruapokcun autus (230 mr, 9,6 mmons) pu 0°C. Cmech
nepemMelBaIi B TeueHue 24 4acoB NpU KOMHATHOM Temneparype. IIpoaykT Belnensinu B BUae
CBETJIO-)KENTOro TBepAoro Beuiectsa nocie noakucienus (pH 4-5) 2 H HCI ¢ nocnenyromeit
¢dunbTpauneit u NpOMBIBKOH neHTaHoM (260 mr, Berxox 92%).

'H-SIMP (400 MTI', DMSO-dg) 6=7,81 (m, 1H), 8,23 (m, 1H), 8,88 (mx, 1H), 9,08 (c,
1H), 10,15 (¢, 1H), 12,45 (c, 1H).

IpomexyTounoe coexunenue cl6: 7-(2,2.2-trpudropauermn)doen3o[b|ruoden-3-
Kapbampaerun

TurynpHOE COoenMHEHNE CHHTE3MPOBAIHM OOIMUM CIIOCOOOM € M OYMIIAIN MOCPEICTBOM
KOJIOHOYHOM (iaiI-xpomarorpaduu, nonydas sxenroe Teeproe Bemmectso (0,31 r, 91%).

'H-SIMP (300 MI', CDCl3) 8=10,22 (c, 1H), 9,20 (c, 1H), 9,03 (x, J=8,0 'y, 1H), 8,34
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(1, J=7,0 T, 1H), 7,88 (1, J=7,9 ', 1H). "F AMP (282 MI'r, CDCl3) §=-68,92 (c, CF3).
IIpomexkyTounoe coenunenue cl17: 7-xnopbenso[b|ruoden-3-kapOanpuerun
TurynpHOE cOoenMHEHNE CHHTE3MPOBAIHM OOIIUM CIIOCOOOM € M OYMIIAIN MOCPEICTBOM

KOJIOHOYHOM (iaiI-xpomarorpaduu, nonydas sxenroe Teeproe Bemectso (0,38 r, 48%).
'H-SIMP (300 MI', CDCls-d) & (m.1.) & 10,13 (¢, 1H), 8,66-8,51 (m, 1H), 8,35 (c, 1H),

7,53-7,41 (m, 2H).

IIpomeixyTounoe coeIMHEHHe c18: 7-(tpudTopmernin)oenso[b]ruoden-3-

KapOanpaerun
TurynpHOE COENUHEHHE CHHTE3MPOBAIHM OOIMUM CIIOCOOOM € M OYHIIAIN MOCPEICTBOM

KOJIOHOYHOM (i3uI-xpomarorpaduu, nonyyas skenaroe Teepaoe Bemectso (0,081 r, 16%).
'H-SIMP (300 MI'y, CDCls-d) & (m.1.): 10,18 (¢, 1H), 8,92 (z, J=8,0 I'y, 1H), 8,43 (c,

1H), 7,78 (n, J=7,5T'y, 1H), 7,63 (1, J=8,0 'y, 1H).

F SIMP (282 MI'y, CDCl5-d) 8 (m.1.): -62,56 (CFj).
IpomexyTounoe coennnenne c19: 7-propdenso[bruoden-3-kapbanpuerun
TurynpHOE COENMHEHNE CHHTE3MPOBAIH OOIMUM CIIOCOOOM € M OYMINAIN MOCPEICTBOM

KOJIOHOYHOM (i3uI-xpomarorpaduu, moiydas skenaroe Teeproe Bemmectso (0,27 T, 19%).
'H-SIMP (300 MI'y, CDCl3-d) & (m.1.): 10,15 (¢, 1H), 8,45 (n, J=8,1 I'y, 1H), 8,34 (c,

1H), 7,48 (T, J=8,1, 5,1 I'y, 1H), 7,22-7,09 (M, 1H).

F SIMP (282 MI'n, CDCl3-d) & (m.1.): -115,33 (CF).
IpomexkyTounoe coennnenue c20: TueHo[2,3-b|mupunun-3-kapbanpaerua
Cranus 1: 3-6pom-tueno[2,3-b]mupunun (500 mr, 2,35 mmonp) u nuaaug meau (I) (315

mr, 3,53 mmonb) cycniengupoanu B NMP (10 mu) u nepemeruanu npu 200°C B Teuenue 20

yacoB B atMocepe N,. PactBop HanmuBanu B HachimeHHbl BogHblii NaHCOs, punsrpoBanu u

NPOMBIBAJIM BOJAOH JJIsl MONy4eHUs: TueHo|2,3-b]nupuann-3-kapOoHUTpUIA B BHIE CEPOro

TBepAoro Beuiectsa (376 mr, Berxon 95%).

'H-SIMP (400 MTI', DMSO-dg) 6=7,65 (m, 1H), 8,39 (un, 1H), 8,75 (v, 1H), 9,04 (x,
1H).
Cranus 2: K pactBopy ruapuaa munsodyrunamomunaus (DIBAL) (25% macc. B Toyorne,

2,7 mn, 4,1 mmonb) B Todyode (45 mi) mpu -78°C B armocdepe N, mo karusiM 100aBIsH

pactBop THeHO[2,3-b|mupunun-3-kapOonutpuwna (660 mr, 4,1 mmonp) B TOdyode (4 M)

Temmnepatype no3Bossun noaHAThCSA 10 0°C M mepeMenInBaiIu CMeCh 0 3aBEPLICHUST PEAKIUH.

3arem memieHHo nodaisun Bony (30 mut) u skcTparupoBanu nponykT ¢ nomombio AcOEt (3

paza), cymuian Haa NapSOus, GuiIbTpoBaNIM Yepe3 CHIIMKAreilb U KOHIEHTPUPOBAIH. TUTYIbHOE

COEAMHEHHE TMOJNydaJd B BHAE KOPHUYHEBOTO TBEPAOrO BEINECTBA M HCIOJb30BAJIH Ha

CleAyroLIel cTagun 0e3 TOMOJHUTENBbHOW OUUCTKH (569 mr, BeIXOA 85%).

'H-SIMP (400 MI't, DMSO-dg) §=7,60 (m, 1H), 8,68 (r, 1H), 8,80 (1, 1H), 9,08 (x, 1H),

10,06 (c, 1H).

IpomexkyTounoe coennnenne c21: 5-grop-3-popmundenso[b]rnoden-7-kapooruTprn
TurynbHOE coenuHeHue B BUAE kentoro Teepaoro semectsa (0,153 r, 58%) monyvanu

O0LINM CITOCOOOM C.
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'H-SIMP (300 MI'y, CDCl5-d) & (m.1.): 10,14 (c, 1H), 8,68 (1, J=9,1 I', 1H), 8,53 (c,
1H), 7,59 (n, J=9,1 ', 1H).

IIpomexkyTounoe coennnenue c22: 4-prop-3-popmundenso[b]rnoden-7-kapoorurprn

TurynbHOE coenuHeHue B BUAE kenToro Teepaoro semectsa (0,125 r, 33%) nonyvanu
o01muM crocobom ¢.

'H-AIMP (300 MI', CDCl3-d) & (m.11.): 10,40 (¢, 1H), 8,57 (¢, 1H), 7,82 (un, J=8.1, 4,4
I'u, 1H), 7,40-7,28 (M, 1H).

IIpome:xyTouHnoe coenunenue c23: 3-popmuiarueHo|3,2-bnupuaus-7-kapOOHUTPHIT
OH

i éon a
cl [H]
g
S HEr, Br; = 5 PdC|;{PPhz)a |.\
[ Xy —— Ly — = Ly
N H;0 N K:CO,
Br

DME:H;0

Zn{CN}z &N
Pd(dba); s
OPPF [ P
—_— -
Zn

DMF

3TOT anbAerua noayyanu 3a 4 CTaauu ¢ UCIIOIb30BAaHUEM APYIOro crocooa.

ITepBast cranmst: PactBop 7-xmoptueno[3,2-bmupuanna (3,0 r, 17,68 mmons, 1,0 3kB.),
OpomucroBopopoaHoi KucioTel (30 my, 265,28 mmonb, 15 skB.) u Opoma (2,28 mu, 44,20
MMOJIb, 2,5 3kB.) B Boze (40 mu) nepemerBanu npu 80°C B Teuenne 2 quei. CMech OXakaanu
1o komHatHoU Temmepatypbl 1 NaHCO; nobasmisiiu no noctiwkenus pH 8. Cmech npombiBain
stunaneratoM (3 pasa) u auxjopMeTaHoMm (2 pasa), cymmiu Hax Nap,SO4, KOHLEHTPUPOBAU U
OYMIIAJIN MOCPEACTBOM KOJOHOYHON (uauI-xpoMaTorpaduu Ha CuMKaresie ¢ UCIOJIb30BaHUEM
rekcaHa/stuinanerara (15:1) B kadecTBe 3J0€HTAa Ui MoOJy4deHHus 3-Opom-7-xjopTueHo|3,2-
b]nupuarHa B BUIE KeNTOro TBEpaoro Bemectsa (3,45 r, 79%).

'H-sIMP (300 MI'ni, CDCl3-d) & (m.z1.): 8,74 (mm, J=5,0, 0,4 T'i, 1H), 7,84 (c, 1H), 7,44-
7,30 (M, 1H).

Bropas cragus: K pactBopy 3-Opom-7-xnoprueno|3,2-bmupununa (1,2 r, 4,82 mMmorsb,
1,0 sxB.), nuxnopuna ouc(tpupenunpochun)namanus (II) (0,338 r, 0,48 mmons, 0,1 3kB.) u
kapOonara kamus (2,0 r, 14,48 MMoIb, 3 5KB.) B CMECH TUMETHIIOBOTO NPOCTOrO 3(rpa U BOABI
(3:1) (32 min) nmobasmsu (E)-crupunboponosyro kuciory (0,92 r, 6,28 mmonb, 1,3 3kB.).
IMonyuennyro cmeck nepemernuBaiu mpu 110°C B Teduenne 1 vaca. Cmech oxnaxknanu 10 RT,
¢unbTpoBanu uepes menut, npomMbiBasd DCM, KOHIEHTPUPOBAIM M OUHWINAIH MOCPEICTBOM
KOJIOHOYHOH (ummi-xpomaTorpaduu Ha CHIIMKarese ¢ HMCIOJNb30BAHMEM TIeKCaHa/3THIAlleTaTa
(10:1) B xauectBe amoenTa s nonydenust (E)-7-xnop-3-crupuntueno[3,2-b]nupunuHa B BUIE
xenroro macia (0,870 r, 66%).

'H-SIMP (300 MI't, CDCl3-d) & (m..): 8,69 (m, J=5,6 T, 1H), 7,83 (¢, 1H), 7,76 (x,
J=16,4 I'u, 1H), 7,61 (n, J=8,2 I'y, 2H), 7,53 (n, J=16,4 I'n, 1H), 7,42-7,33 (m, 3H), 7,29 (x,
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J=7,1Tn, 1H).
Tperest cranusa: PactBop (E)-7-xmop-3-ctupunrueno[3,2-bjmupununa (0,870 r, 3,20

MMOIJTb, 1,0 »5xB.), nmammma mwHKa (0,75 T 6,40 wMmomb, 2  D3KB.),

Tpuc(bensuminenaneros)nunamianus (0) (0,092 r, 0,16 mmons, 0,05 5kB.), 1,1°-peppoueHenn-
ouc-(mudenmndocduna) (0,234 r, 0,32 mmons, 0,1 skB.) u uuaka (0,063 mu, 0,96 mmons, 0,3
5kB.) B N,N-gumerundopmamune (7 mi) nepemernnany npu 160°C B Teuenne 90 mun. Cmech
oxnaxngamu 10 RT, ¢unprpoBamm yepes uenur, npombiBaiun DCM, KOHLEHTpHUpOBAIU U
OYMILNAJIH TIOCPEICTBOM KOJIOHOUHOMN (udIn-XxpoMaTorpaduu Ha CHIIHKAresie ¢ UCIOIb30BAHUEM
rekcaHa/stunauerara (7:1) B kadectBe smroeHTa i nonydenus (E)-3-ctupunruenol3,2-
bnupuauH-7-kapOOHUTPIIIA B BUIE CBETIIO-3KENTOro TBepaoro Bemectsa (0,38 r, 47%).

UYersepras cragusi: Cmech (E)-3-crupunruenol3,2-b Jnupunnn-7-kapbonutpuna (0,370 T,
1,47 mmons, 1 3xB.) 1 DCM (10 M) mpu -78°C Gapboruposanu N, B TedeHne 5 MHUH. 3aTemM
cMech OapOOTHPOBaIK 030HOM B TeueHue 15 MuH u nodasisuu numetwicyibdun (1,1 mo, 14,78
mmodb, 10 3kB.). Cmech nepemermBanu npu -78°C ¢ OapboTupoBarneM a30ToM B TedeHue 30
MHUH, KOHLEHTPUPOBAJIM W OUHWINAIH IOCPENCTBOM KOJOHOUYHOW (dni-xpomarorpadgumu Ha
CHJTMKArejie C UCIOJIb30BaHUEM rekcaHa/stunanerara (7:1) B ka4ecTBe 3JIFOCHTA IS TTOJTydEHHSI
3-bopmuntueno[ 3,2-b JmupuauH-7-kapOOHUTPHIIA B BUAE CBETJIO-KEJITOTO TBEPAOrO BEIECTBA
(0,125 1, 45%).

'H-SIMP (300 MI'y, CDCls-d) & (m.1.): 10,53 (¢, 1H), 9,01 (n, J=4,7 I'y, 1H), 8,78 (c,
1H), 7,67 (n, J=4,7 'y, 1H).

IpomexkyTounoe coennnenne c24: 3-popmmndenso[b|ruoden-5,7-nukapOdoHUTpHI

Jror anpaeruy mnoay4anu, HauuHasg ¢ S,7-puxinopOenso[b]tmodena u crnemys 4-
CTaJUIHOMY CHHTE3y, OIHCAHHOMY Il MPOMEXYTOYHOI'O COENUHEHMs €23, 32 MCKIIOYEHUEM
TOTO, YTO PEAKLHUIO [IMAHUPOBAHHKS IPOBOAWIIN MEpex CTaauei OpOMHPOBAHUSL.

XKenroe TBepnoe BemecTso (0,22 r).

'H-sIMP (300 MI'y, CDCls-d) & (m.1.): 10,18 (¢, 1H), 9,28 (n, J=1,2 I'y, 1H), 8,60 (c,
1H), 8,04 (n, J=1,2 'y, 1H).

IpomexkyTouHoe coenuuenue ¢25: 6-xaop-3-popmusidenso[b]rnoden-7-kapooHuTpun

3TOT anbaerus noyiyyanu, HauuHas ¢ 3-0pom-6-xyopoen3o[b|tnoden-7-kapbonurpuia u
cienys craausiM 2 U 4 CUHTE3a, OMMUCAHHOTO JUIS MTPOMEKYTOUYHOTO COSAMHEHUS €23.

XKentoe TBepnoe Bemectso (0,29 ).

'H-SIMP (300 MI'y, CDCls-d) & (m.1.): 10,13 (c, 1H), 8,84 (z, J=8,8 I', 1H), 8,44 (c,
1H), 7,63 (n, J=8,8 'y, 1H).

IpomexyTouHoe coennuenue c26: 5-groprueHo[2,3 b]anI/I):[I/IH 3-kapbanmbaerun

| N f‘; _CuCN m DIBAIH w
Foos T{my{m =
Br

PactBop 3-Opom-5-proprueno|2,3-bJmupununa (0,73 r, 3,14 mmonsb, 1,0 5kB.) 1 HuaHuaa

menu (0,42 r, 4,72 mmonb, 1,5 skB.) B N-merun-2-nupponngone (18 mu) nmepememuBanu B

TeyeHre 2 aHeW B 3amasHHOW mpodupke mpu 200°C, 3arem oxnmaxpanu 1o RT u mHamuBamm B



65

HacbimeHHbIH BogHb NaHCO3 (30 mi). Oty cmech nepemernnsaiu rpu 4°C B Teuenne 60 MuH.
Tsepnoe BemecTBo oThuIbTpOBbIBaIU U pacTBopsan B cmecu 40 mu NH4OH (28%)/NH4Cl
(macemr.) (1:1) u sTrnanerara (60 M), mepeMelINBaIN B TeUueHUe 1 4., a 3aTeM SKCTParupOoBajH
stunaueratoM (3 pasa). Opranmueckyro ¢asy cyumnmum Hag NapSOs,  ¢dumbTpoBaiy,
KOHLIEHTPUPOBAIM U  OYMIIATM IOCPEICTBOM KOJIOHOYHOH (umu-xpomarorpaguu  Ha
CHJIMIKarene ¢ WCIONb30BaHMEM rekcaHa/stunanerara (20:1) B KkadecTBe OJIIOGHTAa IS
nonydeHus: S-groprueno[2,3-bnupunun-3-kapboHuTpuia B Buae 0€I0ro TBEPAOTO BEINECTBA
(0,32 1, 56%).

'H-SIMP (300 MI'n, CDCl3-d) & (m.1.): 8,61 (m, J=2,4 I'ny, 1H), 8,32 (¢, 1H), 7,96 (nx,
J=8,1, 2,7 T'u, 1H).

K pactBopy 5-dproprueno[2,3-b|nupunun-3-kapoonurpuna (0,32 r, 1,77 mmonb, 1 5kB.)
B Tosyoute (30 M) mpu -78°C mo karursim nodasisuu pactsop DIBAL-H (1,98 mn, 1,94 mmoub,
1,1 skB.) B TONyoJ€. DTY CMech nepemernBainy npH -78°C B TedeHue 5 MUHYT, 3aTeM npu -40°C
B TeUeHHe 6 4YacCOB M, HAKOHeIl, el mo3Bosui Harpetrhbest 10 RT. Tlocne noGaBneHust BOJIbI CMeCh
3KCTparupoBaiu stujarneraroM (2 pasza), cymuin (Na;SO,), KOHIEHTPUPOBAIU H OCTATOK
OYHINAIH TIOCPEIACTBOM KOJIOHOYHOH (udiI-xpoMaTorpaduu Ha CHIIMKAresie ¢ UCMOJIb30BAHUEM
rekcaHa/atuianerara (10:1) B kadecTBe 3Mr0€HTa U TOJTy4eHus: S-groprueno|2,3-b|nupuans-
3-kapbanbaernna B Buae cBeriio-xkenroro macia (0,149 r, 47%).

'H-SIMP (300 MI'ty, CDCl3-d) & (m.1.): 10,05 (c, 1H), 8,63 (mm, J=8,8, 2,6 I'n;, 1H), 8,56
(m, J=2,6 T'y, 1H), 8,50 (c, 1H).

MOJIYYEHHUE JUKAPEOHWIBHBIX TPOMEKYTOUYHBIX COEJJUHEHAN

JukapOOHMIIBHBIE COENMHEHHMs CHHTE3MPOBAJM B COOTBETCTBHM C OIMCAHHBIM B
JaUTEpaType CrnocoOOM, Kak MPEACTABICHO B OOIINX CIOCO0aX HIKE.

00 lm O06mwmii cnoco6 d (B3t u3 Haibin Mao et al., Chem. Int. Ed. 2013, 52, 6288-6291)

ﬁ; - L
R
Tonyon, 140" C X

X=0,N; R= R} R®

K pactBopy 2,2,6-tpumermnn-4H-1,3-nuokcun-4-ona (1 3xB.) B Tomyosie (5 M) mpwu
KOMHATHOW TeMmreparype NOOaBJsLIM COOTBETCTBYOUIMI crimpt win amuH (1 3kB.). Cmech
Harpesanu npu 150°C B TeueHue 6 4acoB, 3aTeM € IMO3BOJISUIM OXJAAUTHCA O KOMHATHOM
TEMIEpaTypbl W KOHLEHTPUPOBAIM mon BakyyMoM. OCTaTOK O4YHMINAIH T[OCPEICTBOM
KOJIOHOUHOU (hydin-xpomarorpaduu Ha CHJIMKArese ¢ MCIOJIb30BAaHUEM STHIIALeTaTa/TeKCaHa B
Ka4eCcTBe 3JIFOCHTA IS TIOJTyYeHUs TUKAPOOHIIBHOTO COEIMHEHNSI.

Crnenyromue nukapOOHUIIBHBIE COSTMHEHNSI CHHTE3UPOBAIN 00InM criocobom d.

IpomexkyTounoe coennnenne d1: 2.2.2-tpudropstun-3-okcodyraHoar

Caerno-kopuuneBoe maciio (8,93 r, 70%).

'H-SIMP (300 MI'n, CDCls) 6=4.,53 (x, J=8,4 I'n, 1H), 3,57 (c, 1H), 2,28 (c, 1H). "°F
SAMP (282 MTI'y, CDCl3) 6=-73,92.

Ipomexkyrounoe coenumnenune d2: N,N-nuyTmn-3-okcodyranamuz
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XKenroe macno (1,5 T, 91%).

'H-SIMP (300 MI'n, CDCl3) 8=3,49 (c, 2H), 3,39 (x, J=7,1 'y, 2H), 3,28 (x, J=7,2 Ty,
2H), 2,28 (c, 3H), 1,15 (ar, J=10,6, 7,1 I'y, 6H).

IIpomexyTounoe coennnenne d3: 1-(4-merunnunepasus- 1-un)0yras-1,3-1uoH

Kenroe macno (1,8 r, 91%).

'H-SIMP (300 MI', CDCl3) §=3,69-3,61 (m, 2H), 3,55 (c, 2H), 3,47-3,38 (v, 2H), 2,44-
2,33 (m, 4H), 2,30 (¢, 3H), 2,27 (c, 3H).

IMpomexyTounoe coenunenue d4: 1-MopdoaunoOyran-1,3-quoH

Temuo-xentoe macio (1,6 r, 88%).

'H-SIMP (300 MT', CDCls) 8=3,72-3,58 (m, 6H), 3,56 (¢, 2H), 3,50-3,35 (m, 2H), 2,28
(c, 3H).

IIpome:xyTounoe coennHenue dS: 2-MeTOKCHITUII-3-0KCOOYTaHOAT

XKentoe macno (1,5 T, 91%).

'H-SIMP (300 MT';, CDCls) 8=4,34-4,24 (m, 2H), 3,65-3,55 (m, 2H), 3,49 (c, 2H), 3,38
(c, 3H), 2,27 (c, 3H).

IIpomexyTouHoe coennHenue d6: 3-aneraMuIONPONHI-3-0KCOOyTAHOAT

O6umMm  cnocodom d ¢ wucnonb3oBaHueM  N-(3-TUAPOKCHIIPOIMIT)ALlETAMHIA
(monyuenHoro no K. Veejendra et al., J. Org. Chem. 2004, 69, 577-580) monmy4anu cBeTJIO-
xenroe macio (2,1 r, 92%).

'H-SIMP (300 MI'y, CDCls) 8=5,96 (ym.c., 1H), 4,22 (r, J=6,0 T'n;, 2H), 3,50 (c, 2H),
3,33 (x, J=6,3 'y, 2H), 2,28 (¢, 3H), 1,98 (¢, 3H), 1,93-1,80 (M, 2H).

IIpomexyTounoe coennHenue d7: bensun-3-okcobyraHoar

Caerno-xentoe macio (2 r, 98%).

'H-SIMP (300 MI', CDCl3) §=7,36 (¢, 5H), 5,18 (c, 2H), 3,50 (¢, 2H), 2,25 (c, 3H).

IIpomexxyTounoe coennHenue d8: 2-mopdonnHosTHI-3-0KkcOOyTaHOAT

Caerno-xentoe mMacio (2 r, 98%).

'H-sIMP (300 MI'n, CDCl3) 8=4,27 (t, J=5,8 T, 2H), 3,73-3,64 (m, 4H), 3,47 (c, 2H),
2,63 (T, J=5,8 'y, 2H), 2,51-2,44 (m, 4H), 2,28 (c, 3H).

IMpomexkyTounoe coenuuenue d9: 2-(QMMeTHIAMUHO)3THII-3-0KCOOyTaHOAT

Caetno-xkentoe macio (2,1 r, 92%).

'H-SIMP (300 MT', CDCls) 8=4,24 (r, J=5,7 I'n, 2H), 3,48 (c, 2H), 2,57 (t, J= 5,7 I'y,
2H), 2,27 (c, 9H).

IIpomexyTounoe coennHenue d10: 2-areramMunosTHII-3-0KCOOyTaHOAT

Kentoe macno (1,1, 91%).

'H-SIMP (300 MI'ti, CDCl3) 8=4,26 (t, J=4,6 T, 2H), 3,56-3,51 (m, 4H), 2,28 (c, 3H),
2,00 (c, 3H).

IIpomexyTounoe coenunenue d11: [luxnorekcunmerm-3-okcobyTanoar

Caetno-xentoe macio (1,4 r, 67%).

'H-SIMP (300 MT', CDCl3) §=3,95 (n, J=6,4 I', 2H), 3,44 (c, 2H), 2,27 (c, 3H), 1,78-
1,56 (m, 6H), 1,33-1,09 (M, 3H), 1,06-0,83 (M, 2H).
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IIpomexyTounoe coennnenue d12: [Tupunna-4-unmernn-3-okcoOyTaHoaT

Kenroe macno (1,2 T, 89%).

'H-SIMP (300 MI'ti, CDCl3) 8=8,61 (x, J=5,6 I'n, 2H), 7,25 (n, J=4,1 Ty, 2H), 5,19 (c,
2H), 3,57 (c, 2H), 2,28 (c, 3H).

IpomexyTounoe coennnenue d13: [Tupunun-2-unmernn-3-okcodyTaHoaT

Kenroe macno (1,0 r, 74%).

'"H-SIMP (300 MI'r, CDCl3) §=8,58 (mmn, J=4,9, 1,8, 1,0 Ty, 1H), 7,71 (tx, J=7,7, 1,8 ',
1H), 7,38 (an, J=7,8, 1,1, 0,6 I'u, 1H), 7,26-7,20 (M, 1H), 5,29 (c, 2H), 3,57 (¢, 2H), 2,28 (c,
3H).

IIpome:xyTounoe coennnenue d14: 4-merokcuOeH3mn 3-okcoOyTaHoaT

Caetno-xkentoe macio (1,0 r, 43%).

'H-SIMP (300 MI'n;, CDCls) 8=7,29 (n, J=8,5 I', 2H), 6,88 (n, J=8,5 I'u, 2H), 5,10 (c,
2H), 3,80 (c, 3H), 3,46 (c, 2H), 2,22 (¢, 3H).

IIpomexxyrounoe coenuHenue d15:  2-((Tper-OyTOKCHMKapOOHMIT)OKCH)ITHI — 3-
okcoOyTaHoaT

becusernoe macino (1,2 T, 46%).

'H-SIMP (300 MI'n, CDCl3) 8=4,32 (mn, J=19,8, 5,3 ', 4H), 3,47 (¢, 2H), 2,27 (¢, 2H),
1,49 (c, SH).

IIpomexyTouHnoe cOoeIUHEeHHUe die6: Tper-Oytun-4-(((3-
OKCOOYTaHOMIT)OKCH ) METHIT)TUTIEPUIUH- | -KapOokcuar

XKenroe macino (0,46 r, 67%).

'H-SIMP (300 MI', CDCl3) 8=4,12 (n, J=14,5 T'ri, 2H), 4,00 (x, J=6,5 ', 2H), 3,46 (c,
2H), 2,69 (T, J=12,5 I'y, 2H), 2,27 (¢, 3H), 1,82 (¢, 1H), 1,68 (n, J=13,6 I'y, 2H), 1,45 (¢, 9H),
1,31-1,05 (m, 2H).

IIpome:xkyTouHoe coeJMHeHHe d17: Terparunpo-2H-(nupan-4-un)mernn-3-
okcoOyTaHoat

Bbecusernoe macio (0,58 r, 83%).

'H-SIMP (300 MI', CDCls) 6=4,05-3,92 (M, 4H), 3,47 (n, J=0,4 Ty, 2H), 3,39 (11,
J=11,9, 2,3 T'u, 2H), 2,27 (¢, 3H), 2,03-1,83 (m, 1H), 1,63 (ann, J=12,8, 3,9, 1,9 I'y, 2H), 1,37
(ntm, J=13,3, 11,8, 4,5 'y, 2H).

IIpome:xyTounoe coennnenue d18: Lluknorekcun-3-okcobyranoar

Bbecusernoe macio (1,08 r, 84%).

'H-SIMP (300 MTI'ti, CDCls) 8=4,81 (x, J=8,8, 3,8 ', 1H), 3,42 (c, 2H), 2,26 (c, 3H),
1,91-1,80 (m, 2H), 1,77-1,66 (m, 2H), 1,61-1,49 (m, 2H), 1,47-1,29 (m, 4H).

IpomexyTounoe coennnenune d19: Terparuapo-2H-(nupan-4-mi)-3-okcoOyTaHoar

becusernoe macio (0,6 T, 92%).

'H-SIMP (300 MTI't, CDCl3) §=5,07-4,96 (m, 1H), 3,90 (ar, J=11,9, 4,6 I'u, 2H), 3,54
(nom, J=11,9, 8,9, 3,0 I'y, 2H), 3,46 (c, 2H), 2,27 (c, 3H), 1,97-1,91 (m, 2H), 1,70 (nta, J=13.0,
8,9, 4,0 I'u, 2H).

IIpomexyTounoe coennnenue d20: [uxnonponunmerun-3-okcobyTaHnoat
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becusernoe macio (0,9 r, 82%).

'H-SIMP (300 MTI', CDCl3) §=3,97 (n, J=7,3 T', 2H), 3,46 (c, 2H), 2,28 (c, 3H), 1,23-
1,06 (m, 1H), 0,63-0,52 (M, 2H), 0,33-0,25 (m, 2H).

IIpomexyTouHnoe cOeIHHEeHHe d21: Tper-Oytun-4-(((3-
OKCOOYTaHOMIT)OKCH )METHIT ) TUIIEPUANH- | -KapOOKcHIaT

becusernoe macio (0,45 r, 71%).

'H-SIMP (300 MI', CDCls) 8=4,13 (yur.c., 2H), 4,00 (x, J=6,5 I'n, 2H), 3,46 (c, 2H),
2,69 (1, J=12,7 T'u, 2H), 2,27 (¢, 3H), 1,82 (tan, J=15,2, 6,5, 3,5 ', 1H), 1,68 (n, J=12,7 I'y,
2H), 1,45 (c, 9H), 1,19 (arn, J=12,7, 12,3, 5,7 I'u, 2H).

IIpomexyTounoe coenunenue d22: @enstui-3-okcodyTaHoat

XKentoe macno (0,97 r, 58%).

'H-SIMP (300 MT', CDCls) §=7,34-7,27 (m, 2H), 7,25-7,17 (m, 3H), 4,37 (r, J=7,0 T,
2H), 3,43 (c, 2H), 2,97 (1, J=7,0 'y, 2H), 2,20 (¢, 3H).

IIpomexyTounoe coeqnnenue d23: 1,3-quiukionponuinponas-1,3-11ox

Bbecusernoe macino (1,3 r, 87%).

'H-SIMP (300 MT', CDCl3) §=3,78 (c, 2H), 1,56 (tx, J=8.0, 4,1 T'ey, 2H), 1,15-1,03 (m,
4H), 0,98-0,85 (m, 4H).

IIpomexyTounoe coenuHenune d24: Metui-3-1UKIONPONNI-3-0KCONPONAHOAT

Caetno-xentoe macio (2,01 r, 79%).

'H-SIMP (300 MI'n, CDCl3) 8=3,74 (n, J=1,5 I', 3H), 3,58 (x, J=1,2 'y, 2H), 2,17-1,95
(M, 1H), 1,28-1,07 (m, 2H), 1,07-0,82 (m, 2H).

IpomexkyTounoe coenunenune d25: Meruin-4-¢rop-3-okcodyraHoar

Caetno-xentoe macino (2,8 r, 78%).

'H-SIMP (300 MI', CDCl3) 8=4,91 (n, J=47,5 I'n;, 2H), 3,76 (¢, 3H), 3,61 (n, J=3,7 I'y,
2H). "F SIMP (282 MI'ti, CDCls) 8=123,96 (r, J=47,5 I'w).

IMpomexkyTounoe coenunenune d26: Merui-4-(0eH3UIOKCH)-3-0KCOOyTaHOAT

XKentoe macno (0,75 r, 51%).

'H-SIMP (300 MI'y, CDCl3) 8=7,41-7,29 (m, SH), 4,59 (c, 2H), 4,14 (c, 2H), 3,71 (c, 3H),
3,56 (¢, 2H).

IpomexyTounoe coenunHenue d27: Metmi-3-okco-4-peHokcHOyTaHOAT

Kentoe macno (47%).

'H-SIMP (300 MI'y, CDCl3) §=7,53-7,31 (m, SH), 4,32 (c, 2H), 3,69 (c, 3H), 3,55 (c, 2H).

IIpomexyTounoe coennHenue d28: 3-okco-N-pennndyranammun

XKentoe macino (0,98 r, 79%).

'H-SIMP (300 MI', CDCl3) 8=9,08 (yi.c., 1H), 7,54 (ar, J=8,8, 1,7 I'n;, 2H), 7,38-7,28
(M, 2H), 7,12 (tT, J=7,1, 1,1 'y, 1H), 3,59 (c, 2H), 2,33 (¢, 3H).

IIpomexyTounoe coennHenue d29: Tper-OyTuin-4-((3-0kcoOyTaHOMI)OKCH ) THITEPUUH-
1-kapOokcunar

Caetno-xentoe macio (1,3 r, 89%).

'H-SIMP (300 MT';, CDCl3) §=4,99 (rr, J=8,5, 3,6 T'ni, 1H), 3,77-3,61 (m, 2H), 3,46 (c,
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2H), 3,24 (ann, J=13,3, 8,5, 3,6 I'y, 2H), 2,27 (¢, 3H), 1,87 (nar, J=12,9, 6,5, 3,4 I'y, 2H), 1,63
(nm, J=12,9, 4,3 'y, 2H), 1,46 (c, 9H).

IIpomexyTounoe coennnenue d30: [{uxnonenTunmerni-3-okcoOyTaHoaT

becugernoe macno (1,63 r, 84%).

'H-SIMP (300 MTI', CDCl3) 6=4,03 (n, J=7,1 ', 2H), 3,45 (¢, 2H), 2,27 (c, 3H), 2,24-
2,15 (m, 1H), 1,81-1,69 (M, 2H), 1,64-1,51 (m, 4H), 1,34-1,17 (m, 2H).

IIpome:xyTounoe coenunenue d31: 1-merninunepuann-4-ui-3-okcoOyTaHoat

XKentoe macno (1,2 r, 57%).

'H-SIMP (300 MTI'u, CDCls) 6=4.84 (t, J=7.9, 3,8 Ty, 1H), 3,44 (c, 2H), 2,70-2,55 (m,
2H), 2,34-2,18 (m, 8H), 2,02-1,86 (m, 2H), 1,73 (atn, J=12,7, 8,6, 3,8 'y, 2H).

IIpome:xyTounoe coennnenue d32: [{uknonenTun-3-okcoOyTaHoaT

Becusernoe macino (1,25 r, 70%).

'H-SIMP (300 MI'n, CDCl3) 6=5,28-5,16 (M, 1H), 3,40 (c, 2H), 2,26 (c, 3H), 1,92-1,81
(M, 2H), 1,76-1,66 (M, 4H), 1,63-1,54 (M, 2H).

IIpomexyTouHoe coennHenne d33: 4,4- TMMETHIIIIUKIOT€KCUII-3-0KCOOYTaHOAT

Caetno-xentoe macio (0,42 r, 57%).

'H-SIMP (300 MTI'ti, CDCls) 8=4,80 (T, J=8,8, 4,1 I', 1H), 3,42 (c, 2H), 2,27 (c, 3H),
1,82-1,70 (m, 2H), 1,65-1,52 (M, 2H), 1,48-1,38 (M, 2H), 1,25 (mnn, J=14,0, 10,4, 4,1 I'u, 2H),
0,93 (¢, 3H), 0,91 (c, 3H).

IIpomexyTounoe coennHenue d34: [{uxknoOyTun-3-okcobyTanoar

becugernoe macno (1,06 r, 51%).

'H-SIMP (300 MT', CDCl3) §=5,09-4,96 (M, 1H), 3,41 (¢, 2H), 2,42-2,29 (m, 2H), 2,26
(c, 3H), 2,14-2,00 (m, 2H), 1,86-1,54 (M, 2H).

Ipome:xyTounoe coenunenue d3S: 4-propoensun-3-okcodyranoar

Becusernoe macio (1,32 r, 89%).

'H-SIMP (300 MT', CDCls) 6=7,41-7,28 (m, 2H), 7,13-6,96 (m, 2H), 5,14 (c, 2H), 3,49
(c, 2H), 2,24 (c, 3H). '°F SIMP (282 MI'y, CDCl3) 8=-113,31.

IIpome:xyTounoe coenunenue d36: [TupunnH-3-unmernin-3-okcoOyTaHoaT

Caetno-xentoe maciio (0,95 r, 70%).

'"H-SIMP (300 MI'w, CDCl3) 8=8,62 (n, J=2,2 T'ny, 1H), 8,59 (nx, J=4,8, 1,6 T'n, 1H), 7,76-
7,65 (m, 1H), 7,31 (nan, J=7.9, 4,8, 0,9 I'n, 1H), 5,19 (c, 2H), 3,51 (c, 2H), 2,25 (c, 3H).

IIpomexyTouHoe coeIUHEeHUe d37: Tper-Oytun-4-(((3-
OKCOOYTaHOMIT)OKCH )METHIT)OEH30aT

Caetno-xentoe TBepaoe Bemmectso (0,59 r, 79%).

'H-SIMP (300 MTI'ti, CDCls) §=7,96 (n, J=8,0 I', 2H), 7,39 (n, J=8,0 I'y, 2H), 5,15 (c,
2H), 1,93 (c, 2H), 1,93 (¢, 3H), 1,59 (c, 9H).

IIpomexyrounoe  coeamnenne d38:  4-(umknonponmnkapbamonnm)oeHsmn — 3-
okcoOyTaHoat

Kenroe macno (0,14 r, 76%) monyvanu obmum criocobom d ¢ ucmnonap3oBaHueM N-

ukonponui-4-(rugpokcumermn)oenzamuna (J. Med. Chem., 2001, 44, 1491-1508).
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'H-SIMP (300 MT'w, CDCls) 8=7,73 (n, J=8,2 I'y, 2H), 7,40 (n, J=8,2 I'y, 2H), 6,23
(yur.c., 1H), 5,20 (c, 2H), 3,52 (c, 2H), 2,90 (nk, J=7,2, 3,5 T'n, 1H), 2,25 (c, 3H), 0,88 (x, J=6,5
Iy, 2H), 0,67-0,52 (v, 2H).

IIpomexyTounoe coennHenue d39: 4-0pombeH3ui-3-okcoOyTaHoaT

Kenroe macno (0,5 r, 34%).

'H-SIMP (300 MI'ti, CDCl3) 8=7,49 (n, J=8,0 I', 2H), 7,23 (n, J=8,0 T'y, 2H), 5,12 (c,
2H), 3,50 (c, 2H), 2,24 (c, 3H).

IIpome:xyTounoe coennnenue d40: 3-0pomOeH3u-3-0kcoOyTaHOAT

XKentoe macno (1,5 r, 69%).

'H-SIMP (300 MI'y, CDCl3) $=7,50 (n, J=1,8 'y, 1H), 7,46 (at, J=7,5, 1,8 'y, 1H), 7,29-
7,21 (m, 2H), 5,13 (c, 2H), 3,51 (c, 2H), 2,25 (c, 3H).

IIpome:xyTounoe coennHenue d41: 2-0pomOeH3u-3-0kcoOyTaHOAT

XKentoe macno (1,2 T, 83%).

'"H-SIMP (300 MI'r, CDCl3) 6=7,56 (az, J=7,8, 1,1 T'w, 1H), 7,41 (an, J=7,5, 1,6 T'wy, 1H),
731 (1, J=7,5, 1,1 T'y, 1H), 7,18 (tx, J=7,8, 1,6 T, 1H), 5,25 (¢, 2H), 3,52 (¢, 2H), 2,26 (c,
3H).

IpomexyTounoe coennnenne d42: (3-groprupuanH-4-wmi)MeTu-3-0kco0yTaHoaT

XKenroe macno (0,305 r, 41%).

'H-SIMP (300 MTI'u, CDCl3) =8,54-8,38 (m, 2H), 7,46-7,31 (v, 1H), 5,29 (c, 2H), 3,57
(c, 2H), 2,29 (¢, 3H). °F SIMP (282 MI'y, CDCl3) §=-132,13 (c, CF).

IIpomexyTounoe coennnenue d43: [Tupumuaun-5-unmerun-3-okcodyTaHoaT

XKentoe macino (0,65 r, 96%).

'H-SIMP (300 MT'w, CDCl3) §=9,20 (c, 1H), 8,77 (¢, 2H), 5,20 (c, 2H), 3,53 (c, 2H), 2,26
(c, 3H).

IIpomexxyTounoe coennHernue d44: (5-OpoMnupruMUANH-3-UIT)METUI-3-0KCOOyTaHOAT

Kentoe macno (0,5 r, 63%).

'H-SIMP (300 MI'y, CDCl3) §=8,65 (1, J=2,0 I'y, 1H), 8,53 (¢, 1H), 7,87 (c, 1H), 5,17 (c,
2H), 3,53 (¢, 2H), 2,26 (¢, 3H).

IIpome:xyTounoe coennnenue d45: 3-nnanoOeH3mi-3-okcodyTaHoaT

XKentoe macno (0,57 r, 75%).

'H-SIMP (300 MTI'u, CDCl3) 6=7.68-7,57 (m, 3H), 7,53-7,45 (v, 1H), 5,20 (c, 2H), 3,54
(c, 2H), 2,27 (c, 3H).

IIpomexyTounoe coennHenue d46: 4-nnanoOeH3mI-3-0KCcOOyTaHOAT

XKentoe macino (0,62 r, 82%).

'H-SIMP (300 MI'u, CDCl5) 6=7,66 (n, J=8,1 I'y, 2H), 7,46 (n, J=8,1 T'w, 2H), 5,22 (c,
2H), 3,54 (¢, 2H), 2,26 (¢, 3H).

IpomexkyTounoe coennnenune d47: (6-XJI0pIUPUANH-3-HIT)METHII-3-OKCOOyTaHOAT

XKenroe macino (0,69 r, 87%).

'H-SIMP (300 MI'u, CDCls) 6=8,31 (c, 1H), 7,79-7,52 (m, 1H), 7,26 (n, J=8,2 Ty, 1H),
5,09 (¢, 2H), 3,45 (c, 2H), 2,17 (c, 3H).
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IpomexkyTounoe coennnenne d48: 3-mopdonmunodbensmi-3-okcodyraHoaT

XKenroe macino (0,71 r, 92%).

'H-AIMP (300 MI'ni, CDCl3) 8=7,30 (n, J=7,9 T'n, 1H), 6,94-6,86 (M, 3H), 5,16 (c, 2H),
3,90-3,86 (m, 4H), 3,51 (c, 2H), 3,21-3,17 (m, 4H), 2,27 (¢, 3H).

IIpome:xyTouHoe coennnenue d49: (2-xnopnupuanH-4-uin)MeTUI-3-0KCOOyTaHOAT

XKenroe macino (0,50 r, 63%).

'H-AIMP (300 MTI'ni, CDCl3) 6=8,41-8,33 (m, 1H), 7,32 (c, 1H), 7,19 (m, J=5,1 I'y, 1H),
5,17 (¢, 2H), 3,58 (c, 2H), 2,28 (c, 3H).

IpomexyTounoe coenunenue d50: 4,4- mupTopIUKIOreKCHII-3-0KCOOyTaHOAT

XKentoe macno (0,35, 91%).

'H-SIMP (300 MT'u, CDCl3) =4,93 (c, 1H), 4,53 (c, 2H), 2,04 (z, J=1,1 'y, 3H), 1,89-
1,78 (v, 8H). "F SIMP (282 MTI'y, CDCl5) 6=-94,48 (x, J=252,2 I', CF), -100,51 (x, J=235.8
I'n, CF).

IMpomexyTounoe coennnenne d51: N-Gensun-N-meTui-3-okcodyTaHaMu

XKentoe macino (2,50 r, 86%).

'H-SIMP (300 MI'y, CDCls) 8=7,38-7,23 (v, SH), 4,56 (n, J=32,5 I'y, 3H), 3,60 (x,
J=12,5T', 2H), 2,89 (¢, 2H), 2,29 (¢, 3H).

IIpomexyTounoe coennnenue d52: 4-xnopOeH3un-3-okcodyTaHoaT

XKenroe macino (0,5 r, 34%).

'H-AIMP (300 MI'ti, CDCls) 8=7,49 (n, J=8,0 I'y, 2H), 7,23 (n, J=8,0 'y, 2H), 5,12 (c,
2H), 3,50 (c, 2H), 2,24 (c, 3H).

IIpomexyTounoe coennnenue d53: 3-xnopOeH3un-3-okcoOyTaHoaT

Kenroe macno (0,119 1, 75%).

'H-SIMP (300 MI'ti, CDCls-d) & (m.1.): 7,35 (¢, 1H), 7,33-7,27 (m, 2H), 7,25-7,19 (M,
1H), 5,14 (c, 2H), 3,52 (c, 2H), 2,26 (c, 3H).

IpomexkyTounoe coenunenune d54: 2-penunnponan-2-ui-3-okcoOyTaHOAT
0

o o
CH;C0:Ha M\ﬂ
_—
Tonyon

TutynbHOE coenuHeHWe B Buae kenroro Macia (2,46 1, 76%) mnonyyanu
MoauuIUpoBaHHEIM criocodoM d ¢ ucmonp3oBaHUEM 4-MeTHieHOKceTaH-2-oHa (1 3kB.) u
anierata Hatpus (0,1 3kB.).

'H-IMP (300 MI'y, CDCls) 6=7,41-7,27 (m, 5H), 3,42 (c, 2H), 2,25 (c, 3H), 1,80 (c, 6H).

IpomexkyTounoe coenunenune d55: 2-(4-propdenmn)nponan-2-mi-3-okcodyTaHoAT

TurynbHoe coenuHenue B Bume okenroro Maciaa (0,52 1, 34%) monyyanu
MOIU(UIUPOBAHHBIM CTIOCOOOM d ¢ UCTIONIb30BaHNEM 4-MeTHIIeHOKceTaH-2-0Ha (1 5KB.).

'H-SIMP (300 MI'ti, CDCl3-d) & (m.1.): 7,40-7,31 (m, 2H), 7,05-6,95 (m, 2H), 3,41 (c,
2H), 2,23 (c, 3H), 1,78 (c, 6H).
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PF SIMP (282 MI'n, CDCls-d) § (m.1.): -115,79 (CF).

IIpomexyTounoe coenunenune dS6: 2H-tuonupan-3,5(4H,6H)-aron

XKenroe macno (2,1 r, 52%) nonyyanu cnocodbom cunTresa, onucanHbM B J. Org.Chem.
1977,42, 1163-1169.

'H-SIMP (300 MI'n, CDCl3) §=3,57 (¢, 2H), 3,39 (c, 4H).

IIpomexxyTounoe coequnenne dS7: 3-((4-mermnnunepasus-1-mn)MeTn)oeH3mI-3-
okcoOyTaHoat

Cmaous 1: Cunme3s 3-((4-memunnunepaszun-1-un)memun) benzoama

~N
-
- L_wH 0
K:CO,

Br AULeTOH H’\
UL

K pactBopy 1-mermnmunepasuna (3,0 mu, 26,89 mmons, 3,08 5kB.) B anerone (35 mu)

]

¥

nobasysutn kapOoHat kanwust (2,41 r, 17,46 mmonb, 2 5kB.). CMech nepememuBain B TedeHue 10
MUHYT. 3areM no0aBisuii MeTui-3-OpomOensoar (2,0 r, 8,73 mmonb, 1,0 3kB.)) U CMech
nepeMeIlinBaii PU KOMHATHOH TeMIepaTrype B TeYeHHe HO4YM. TBepioe BeLIeCTBO YIalsuin
NOCPEACTBOM  (UIbTpAl H  (QUIBTPAT KOHLEHTPUPOBAIM U OYHUINAJIH TOCPEICTBOM
KOJIOHOYHOH (pudii-xpoMatorpaguu Ha CHJIHMKareie ¢ HCIOJIb30BAaHMEM AMXJOpMeTaHa/3%
METaHOJla B  KauecTBE OJIIOGHTA [N [OJydYeHus  MeTuil-3-((4-Merunnunepasus-1-
wi)MeTun)0eH3oata B Buze xxenroro macina (2,1 r, 97%).

'H-SIMP (300 MT'y, CDCls-d) & (m.1.): 7,97 (c, 1H), 7,92 (ar, J=7,7, 1,4 ', 1H), 7,53
(m, J=7,7 I'u, 1H), 7,38 (1, J=7,7 I'y, 1H), 3,91 (¢, 3H), 3,55 (¢, 2H), 2,48 (ym.c., 8H), 2,29 (c,
3H).

Cmaous 2: Cunmes (3-((4-memunnunepasun-1-un)memun)penun)memanona
0

-

OH
DIBAI-H

THF

K pactBopy merni-3-((4-merunnunepasus- 1-mnmernin)oensoara (2,02 r, 8,13 mmous, 1

¥

9KB.) B Terparuapodypane (60 mMi1) MpU MHTEHCUBHOM IMEPEMEIIUBAHUN JOOABIISUTA TUAPU
nuuzodyrunamomuaus (18,73 wmn, 18,73 mmonb, 2,26 5kB.). CMech mnepeMemnBaid MpH
KOMHATHOW TeMIepaType B TeUeHHe 5 4acoB. 3aTeM J00aBIsUIN pacTBOp cerHeToBor comu (105
i) u auxsopmerad (105 mur). Cmechk nmepeMermnBaiy Mpu KOMHATHOW TEMIIEPAType B TEUECHUE
60 MHUHYT, a 3aTeM dKcTparupoBaiu auxyiopmeraHoM (3 pasza) u cymmin (NaxSOy). Yaamsmu
pacTBOPUTENDb NPHU IMOHWKEHHOM MAABJICHWM M TMOJYYEHHBIH OCTAaTOK OYHWINAIH IOCPEICTBOM
KOJIOHOYHOH (pudii-xpoMatorpaguu Ha CHIMKareie ¢ HCIOJIb30BAHMEM AMXJOpMeTaHa/7%
METaHONa B KayecTBEe  DJJIKOEHTAa I nonydenus  (3-((4-mermnnunepasus-1-

wi)Metuin)peHmn)meranona B Buze skenroro mMacna (1,75 r, 98%).
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'H-SIMP (300 MI', CDCls-d) & (m.): 7,32-7,15 (m, 4H), 4,62 (c, 2H), 3,71 (1, J=6,2
I'n, 1H), 3,45 (c, 2H), 2,37 (yu.c., 8H), 2,20 (c, 3H).

Cmaous 3: Cunmes 3-((4-Memunnunepazun-1-un)memun)bensun-3-okcooymanoama

TurynbHoe coenuHenune B Buae >kenroro macna (0,55 r, 81%) monyyanu ¢ mOMOIIBEO
npespamieHus  (3-((4-merunnunepasus- 1-mwi)Merun)peHmwn)MeTaHosa € UCHOJIb30BAHUEM
obmero criocoba d.

'H-SIMP (300 MTI't, CDCl3-d) & (m.1.): 7,36-7,28 (m, 3H), 7,24-7,20 (m, 1H), 5,17 (c,
2H), 3,52 (c, 2H), 3,50 (¢, 2H), 2,53 (yu.c., 8H), 2,34 (c, 3H), 2,25 (¢, 3H).

IIpome:xyTounoe coenunenue d58: Liuknonpomnui-3-okcoOyTaHoat

TurynbHOe coenuHeHue B Bume skenroro Maciaa (1,99 1, 81%) mnonyyanu

mMonuduIMpoBaHHEIM criocodom d ¢ ucmonp3oBaHUEM 4-MeTHieHOKceTaH-2-oHa (1 3kB.) u
arierata Hatpus (0,1 3kB.).

'H-SIMP (300 MI'n, CDCl3) 6=4,19-4,04 (m, 1H), 3,39 (c, 2H), 2,22 (c, 3H), 0,79-0,58
(M, 4H).

IIpomexyTounoe coennnenue d59: IIpomn-2-un-1-un-3-okcobyraHnoar

TurynbHOe coenwHeHMe B BHUme skenroro macma (2,5 1, 91%) mony4anu oOmmm
criocodom d.

'H-SIMP (300 MTI'ti, CDCls) 8=4,74 (n, J=2,5 T, 2H), 3,50 (c, 2H), 2,50 (1, J=2,5 Iy,
1H), 2,28 (c, 3H).

IIpomesxyTounoe coennnenue d60: byr-2-un-1-mn-3-okcobyranoar

TurynbHOe coenmHeHue B Bunme skenroro Macma (3,0 r, 92%) monydanu oOmuM
criocobom d.

'H-SIMP (300 MI'y, CDCls) 8=4,65 (x, =22 ', 2H), 3,44 (c, 2H), 2,22 (¢, 3H), 1,80 (r,
J=2,2Tn, 3H).

IIpome:xyTounoe coenunenue d61: 2.2.2-tpudtopsTui-3-okcodyTaHoat

TutynbHOe coenviHeHue B Buae skentoro macna (2,1 r, 81%) mony4anu oOmmUM
cnocobom d.

'H-SIMP (300 MI', CDCl3) 8=4,53 (k, J=7,6, 6,9 T'u, 2H), 3,57 (c, 2H), 2,29 (c, 3H).

O0mmii cnocoo e

IIpomexyTounoe coeqnHenue el: Oxceran-3-mi-3- HUKIONPONII-3-0KCONPONaHOaT
HO

| ] o 0
0 L7
v - a
Tonyon

K pactBopy mermn-3-nmknonponui-3-okconpomnanoara (1 r, 7,03 mmons, 1,2 5kB.) B

tonyoJe (5 mu) nobasmsuin okceran-3-on (0,37 mu, 5,87 mmonb, 1 3kB.). ITonydeHHy0 cMeCh
HarpeBaji ¢ OOpaTHBIM XOJIONUIBPHUKOM C HCIIONIb30BaHHeM Hacanku Jlmaa-Ctapka B TeUeHHE
12 wyaco, oxjaxpanu 10 RT wu koHuentpupoBanu. IlonydeHHBI OCTATOK OYMINAIH
IOCPENCTBOM  KOJIOHOYHOH  (umii-xpomarorpadpuu Ha CHJIHMKAareile ¢ HCIOJb30BAHUEM

sTunanerara/rekcana (1:3) B kauecTBe 3JII0€HTA IS TIOJTYyUEHUs] TUTYJIBHOIO COSAMHEHUS B BUJIE
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cBemio-;kenroro Macina (0,52 r, 44%).

'H-SIMP (300 MI'n, CDCls) 8=5,50 (m, J=5,8 T'i, 1H), 4,99-4,81 (M, 2H), 4,66 (ax,
J=7.8, 5,8 T'y, 2H), 3,63 (¢, 2H), 2,02 (T, J=7,8, 4,5 'y, 1H), 1,17-1,08 (m, 2H), 1,05-0,93 (m,
2H).

IIpomesxyTouHoe coennHenue e2: M3onponmi-3-uKIonponui-3-0KConponaHoaT

TurynpHOe coennHeHue B Bunxe cBeTyio-xkentoro macna (0,9 r, 75%) nmonyvanu oOmum
crocoOom e.

'H-SIMP (300 MI'y, CDCls) §=5,06 (renrer, J=6,4 T, 1H), 3,52 (¢, 2H), 2,14-1,93 (M,
1H), 1,26 (c, 3H), 1,24 (c, 3H), 1,15-1,06 (m, 2H), 1,00-0,90 (m, 2H).

IMpomexkyTounoe coennnenne e3: bensun-4,4,4-rpudrop-3-okcodyranoar

TurynbHOe coemuHeHue B Bume KpacHoro macna (1,8 r, 62%) monmydanu oOmmM
crocoOoM e.

'H-SIMP (300 MI'y, CDCl3) §=7,37 (¢, SH), 5,24 (c, 2H), 2,86 (c, 2H). °F SIMP (282
MTI 1, CDCls) 6=-87,15.

I[Ipome:xkyTounoe coeqrHEeHHE ed: 2-(peHmnmponan-2-ui-3-HUKJIOTPOIII-3-
OKCOIPOMaHoaT

TurynbHOoe coemuHeHwe B Buae skenroro macna (0,41 r, 29%) monyuanm oOmmM
criocoboM e ¢ ucrnosbzoBanueM 1 3xs. DMAP.

'H-AIMP (300 MI'y, CDCls-d) & (m.1.): 7,40-7,31 (m, 4H), 7,23 (n, J=6,9 T, 1H), 3,53
(c, 2H), 2,03-1,99 (m, 1H), 1,80 (¢, 6H), 1,15-1,09 (m, 2H), 1,00-0,89 (M, 2H).

IIpomexyTouHoe coennHeHue eS: L{HKIOrekcni-3- IUKIONPONII-3-0KCOMPOIaHOaT

TurynbHOE coenMHEHHE B BUAE CBETJO-XKenToro teepaoro BemectBa (1,2 r, 85%)
noJy4anu obmuM crocodom e.

'H-SIMP (300 MI'ti, CDCls-d) & (m.z1.): 4,91-4,75 (m, 1H), 3,52 (c, 2H), 2,12-1,95 (m,
1H), 1,93-1,79 (m, 2H), 1,78-1,60 (M, 2H), 1,53-1,23 (m, 6H), 1,18-1,04 (m, 2H), 1,03-0,88 (m,
2H).

IMpomexkyTouHoe coennHenune e6: 3-xI10pOEH3UI-3-LIUKJIOMPOIHII-3-0KCOMPOMaHOAT

TutynbHOe coemuHeHue B Buae skenroro Mmacia (0,69 r, 78%) monydanu oOIKMM
crocoOoM e.

'H-SIMP (300 MT'u, CDCls-d) & (m.n): 7,35 (¢, 1H), 7,32-7,27 (m, 2H), 7,25-7,20 (M,
1H), 5,15 (c, 2H), 3,63 (c, 2H), 2,09-1,92 (m, 1H), 1,20-1,05 (m, 2H), 1,03-0,87 (m, 2H).

IpomexyTouHoe coenuHenue e7: 2-(4-¢propdhenun)nponan-2-ui-3-1UKIONPOTHI-3-
OKCOIPOMaHOAaT

TutrynbHOe coemuHeHwe B Buae skenroro Mmacna (0,52 r, 35%) monmyuanu oOmmm
croco0oM e.

'H-SIMP (300 MTI'n, CDCls-d) & (m.1.): 7,40-7,31 (v, 2H), 7,05-6,96 (v, 2H), 3,53 (c,
2H), 2,01 (1T, J=7,7, 4,4 T'y, 1H), 1,78 (¢, 6H), 1,12 (g, J=3,5, 1,4 I'u, 2H), 0,96 (ar, J=7.7, 3,5
I'y, 2H).

PF SIMP (282 MI'n, CDCls-d) & (m.1.): -115,92 (CF).

IIpomexyTounoe coeUHeHHe e8: HyKI0mpOnUIMEeTHI-3- IUKJIONPONI-3-
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OKCOTIPONaHoaT

TutynbHOE CoenuHEHHe B BHUIAE CBETJIO->KenToro macia (2,2 r, 84%) nonyyanu oOmum
criocoboM e ¢ ucrnospzoBanueM 1 3x8. DMAP.

'H-SIMP (300 MI'y, CDCls-d) & (m..): 3,98 (n, J=7,3 T, 2H), 3,58 (¢, 2H), 2,05 (rr,
J=17,9, 4,6 T'u, 1H), 1,24-1,04 (m, 3H), 1,02-0,91 (m, 2H), 0,61-0,51 (M, 2H), 0,29 (uT, J=6.,4, 4,6
I'u, 2H).

IIpomexxyTouHoe coennHeHue e9: 3-6poMOeH3MII-3- [IUKIIONPOIIII-3-0KCOIPONaHOAaT

TutynbHOe coemuHeHue B Buae skenroro Mmacia (0,28 r, 27%) monydanu oOOIKMM
crocoOom e.

'H-sIMP (300 MI', CDCl5-d) & (m.1.): 7,51 (¢, 1H), 7,45 (ar, J=7,5, 1,7 T, 1H), 7,31-
7,21 (m, 2H), 5,14 (c, 2H), 3,63 (c, 2H), 2,01 (tt, J=7,7, 4,5 T'u, 1H), 1,21-1,06 (m, 2H), 1,01-
0,87 (m, 2H).

I[Ipome:xxyTounoe coenmnerue el0: LlnknoneHTin-3-uuKka0mpOnuiI-3-0KCOMPONaHoaT

TutynbHOE coennHeHHe B BHUIE CBeTNIo-keaToro macna (0,54 r, 79%) nonydanu oOmum
crocoOoM e.

'H-SIMP (300 MTI'ti, CDCls-d) & (m.1.): 5,22 (tt, J=6,0, 2,7 ', 1H), 3,51 (c, 2H), 2,02
(tr, J=7.8, 4,5 T'u, 1H), 1,92-1,78 (M, 2H), 1,77-1,65 (M, 4H), 1,64-1,53 (M, 2H), 1,16-1,04 (m,
2H), 0,95 (ar, J=7,8, 3,2 I'y, 2H).

IIpomexyTounoe coequHenue ell: I{uxnonenTun-2-nuatoanerar

TutynbHOE COeNMHEHNE B BHIE CBETJIO-3keaToro macia (2,34 r, 50%) nonydanu oOmum
crocoOoM e.

'H-SIMP (300 MI', CDCls-d) & (m.1.): 5,25 (tx, J=5,8, 2,9 T, 1H), 3,41 (c, 2H), 1,96-
1,82 (m, 2H), 1,81-1,68 (M, 4H), 1,67-1,55 (m, 2H).

O6mnii cnocod f

Croco6 cunTesa anmantupoBanu u3 Sabitha-G et al., Bismuth(IIT)Chloride-Catalyzed
Highly Efficient Transeterification of B-Keto Esters, Helvetica Chimica Acta, Vol. 94; 2011.

IIpome:xkyTounoe coeIMHeHHe f1: [Mupuann-4-unmeTnn-3- HUKIONPOnuI-3-
OKCOIPOMNaHOAaT
a o HO ole
V)J\/LD,« + | %, t+  BiGl;  —m v)\/l{j/\@
N7 =N

B 3anmasHHO#N Konbe cMmech 2,0 T MONEKYJsIpHbIX cut, S00 mr (4,58 MMounb) mupuanH-4-
wimeranona, 0,83 mu (6,87 mmonb) Merwi-3-umkinonponui-3-okconponanoara u 10% (0,45
mMmonib) xyopuna Bucmyta (III) B 10 Mut cyxoro Toiyosia mepeMelnuBaad MPpU KUISTYEHUU C
OOpaTHBIM XOJIONMMJIBHUKOM B TeueHHe 36 uacoB. PeakIMOHHYI0 cMech (QUIBTPOBAIA H
(¢unIbTpaT KOHLEHTPUPOBAJIH, OCTABLIEECS TBEPAOE BELIECTBO OYMIIAINA C TOMOIIBIO
KOJIOHOYHOM Xpomartorpaduu Ha cuiamukaresne (LIUKIOTeKCaH/3THNALETAT) MAJIs IOJNyYeHHs
xemaeMoro B-keroadupa (455 mr, 45%).

'H-SIMP (400 MI', DMSO-dg) 6=0,94 (m, 4H), 2,12 (nmn, 1H), 3,86 (¢, 2H), 5,20 (c,
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2H), 7,36 (n, 2H), 8,56 (n, 2H).
BOXX-MS: Bpems ynepsxanus 3,040; m/z 220,1 (MH").
Crnenyrouye npoMeKyTOUHbIE COSIUHEHNS] CHHTE3UPOBAIN 00IINUM criocoOoM f.
IIpomexkyTounoe coennnenue f2: 4-propOeH3MI-3-LUKIONPONII-3-0OKCOMPOIIAHOAT
'H-AIMP (400 MT'ti, DMSO-dg) =0,91 (m, 4H), 2,08 (m, 1H), 3,77 (¢, 2H), 5,12 (c, 2H),
7,21 (1, 2H), 7,43 (an, 2H).

IIpomexxyTounoe coennHenue f3: 4-1maHoOEH3MIT-3-IIUKJIONPOIUII-3-OKCOIPOIAHOAT
Q O
CN

'H-SIMP (400 MI'y, DMSO-dg) §=0,93 (m, 4H), 2,10 (anz, 1H), 3,83 (c, 2H), 5,24 (c,
2H), 7,56 (n, 2H), 7,86 (x, 2H).

B2XXX-MS: Rt 4,133; m/z 244,0 (MH").

Oommii_cnocod g (B3sto u3 M. A. Walker et al, Bioorg. Med. Chem. Lett. 2006, 16,
2920-2924)

a o +BUOK o 3
J- —
Rt g A" THF pa -

Apomarnuecknii ketoH (1 »skB.) pacrtBopsimu B THF (0,5 M) npu xomHaTHOH

TeMIieparype u noOaBisuik TpeT-Oyrokcun kaiws (3 3kB.). CMech mepeMernnBaiu B TeUEHUE S
MUHYT niepea aobasinenueM numetuikapoonara (10 3xB.). PeakimoHHYIO cMeCh MepeMerInBaIm
npu RT B TeueHme 5 wyacoB, KOHLEHTPUPOBAJIM M racuiu pobaeineHneM Bonbpl. (Cmech
HKCTPArupoOBAIM AMXJIOPMETaHOM (3 pa3a) u OOBEOMHEHHbIE OPraHMYECKHUEe CJIOW MPOMBIBAJIH
comsibIM pactBopoM, cymmian (NaySO,), ¢unbTpoBamu u KOHIEHTpUpoBaiu. HeounimeHHbIH
NPOAYKT OYMIIAIMA TOCPEICTBOM KOJIOHOYHOH (udiu-xpomarorpadu Ha CUJIHMKareyne ¢
UCTIOJIb30BAHUEM STHJIAIIETaTa/TeKCaHa B KAUECTBE DJIFOSHTA JJIs TIOJYUEHHUS] COOTBETCTBYIOLIETO
IUKapOOHUIIBHOTO COSAMHEHUSI.

Crnenyromye mpoMeKyTOYHbIE COSTUHEHUSI CHHTE3UPOBAIH OOIINUM CIIOCOOOM g.

IIpome:xyTounoe coennnenue gl: Metm-3-okco-3-peHnnmnponaHoar

XKentoe macno (1,11 r, 66%).

'H-AIMP (300 MI'y, CDCls) =7,95 (n, J=7,8 T'u, 2H), 7,65-7,41 (m, 3H), 4,01 (c, 2H),
3,76 (c, 3H).

IIpomexkyTounoe coennuenune g2: Metui-3-0kco-3-(MUpuaNH-3-11)IPONaHoaT

XKenroe macino (1,22 1, 83%).

'"H-SIMP (300 MI'u, CDCl3) §=9,15 (am, J=2,3, 1 T'u, 1H), 8,81 (mx, J=4,8, 1,7 I'n, 1H),
8,23 (nnn, J=8,0, 2,3, 1,7 I'u, 1H), 7,45 (nax, J=8,0, 4,8, 0,9 I'u, 1H), 4,02 (¢, 2H), 3,76 (c, 3H).

IIpomexyTouHoe coennHenue g3: 1-penunnenran-2,4-1uoxH

Kenroe macno (1,11 r, 66%).

'H-IMP (300 MI', CDCl3) 6=7,37-7,26 (m, 5H), 3,59 (c, 4H), 2,02 (c, 3H).
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IIpome:xxyTouHoe coenmHeHue g4: 1,3-muuuknonponuinponas-1,3-11uox

Caerno-xenrtoe macio (1,3 r, 87%).

'H-IMP (300 MI'y, CDCls) 8=3,78 (c, 2H), 2,03 (tm, J=7,9, 3,9 I', 2H), 1,14-1,04 (v,
8H).

IIpome:xkyTounoe coeHHEeHHe gs: Tper-OyTun-3-(3-merokcu-3-
OKCOTPOIIAHOMII )a3eTHAH- | -kapOoKcHaT

XKenroe macino (0,4 r, 63%).

'H-SIMP (300 MTI'y, CDCls) 8=4,11-3,98 (v, 4H), 3,73 (c, 3H), 3,66-3,53 (v, 1H), 3,47
(c, 2H), 1,42 (c, 9H).

IMpomexkyTouHoe coenunenue gé: 1-(mupuann-3-un)dyran-1,3-1uoH

XKentoe macno (0,20 r, 30%).

'H-SIMP (300 MI'y, CDCl3) 8=15,95 (¢, 1H), 9,05 (x, J=2,1 I'y, 1H), 8,71 (mn, J=4.8, 1,6
I'n, 1H), 8,14 (ar, J=8,0, 2,0 'y, 1H), 7,38 (aan, J=8,0, 4,9, 0,9 I'n, 1H), 6,17 (¢, 1H), 2,21 (c,
3H).

IIpomeixyTouHoe coennHenue g7: MeTui-3-1uKI00y THII-3-0KCOMPOIIaHOAT

becusernoe macno (1,97 r, 62%).

'H-SIMP (300 MT'n, CDCls-d) & (m.n): 3,71 (¢, 3H), 3,45-3,31 (v, 3H), 2,32-2,06 (M,
4H), 2,05-1,74 (m, 2H).

IIpomexyTouHoe coennHenue g8: MeTH-3-1MKIONEHTHII-3-OKCONPOIIaHOAT

becusernoe macio (0,51 r, 67%).

'H-AIMP (300 MI', CDCls-d) & (m.11.): 3,73 (¢, 3H), 3,50 (c, 2H), 2,98 (11, J=7,9 I'ry, 1H),
1,89-1,73 (m, 4H), 1,68-1,57 (M, 4H).

IIpomexyTouHoe coequHeHHe g9: MeTui-3-LUKIOreKCHII-3-OKCOPONaHoaT

becusernoe macio (1,14 r, 78%).

'H-SIMP (300 MI'y, CDCls-d) & (m.1.): 3,71 (¢, 3H), 3,48 (¢, 2H), 2,44 (tr, J=11,1, 3,4
I'ny, 1H), 1,91-1,83 (M, 2H), 1,84-1,71 (M, 2H), 1,44-1,13 (m, 6H).

IIpomexyTounoe coennnenue gl0: (Z)-3-amMuHO-3-1IUKIONPONUIAKPUIOHUTPII

Becusernoe macino (1,3 r, 81%).

'H-SIMP (300 MI'y, CDCls-d) & (m.1.): 4,63 (yur.c., 2H), 3,78 (¢, 1H), 1,54-1,35 (v, 1H),
1,00-0,81 (m, 2H), 0,81-0,60 (M, 2H).

Oo6mmii cnoco6 h (B3sito u3 S. Mitsuhashi et al, J. Am. Chem. Soc. 2008, 130, 4140).

[Mony4enne kero3gpupos:

0 o 0 o
M/ o RO o )'I\)l\/ ©
™o TH o RS

K cycnensun rugpuna Hatpus (2,2 3xB.) B THF (0,5 M) mpu RT no karumsm noasisiin

ciupt (1,1 skB.). CMmech mepeMemuBaiM B TEYeHHE 5 MHUH Tiepen AOOaBJICHHEM IO KaruisiM
mMeTHi-4-x50p-3-okcobyTanoara (1 5kB.). DTy cMech nepeMernnBaiy B TedeHne 30 MUuH, a 3aTeM
KOHIIEHTPUPOBAIU MoJ BakyymoM. JloOammsmu Bomy u mosomwnu pH nmo 6-7 mocpencrBom

nobasnenus BogHoro pactsopa 2 H HCL. ITonyueHHy0 cMeCh SKCTparupoBaiu AUXJIOPMETAHOM
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(2 paza) u sTrnanerarom (2 pasza) U OObEIMHEHHbIE OPraHUYECKHE CJIOU MPOMBIBAJIA COJISTHBIM
pactBopoM, cymmin (Na,SO4), GuiIbTpoBaAIM U KOHLEHTPUPOBAIU. [lONydeHHBIH OCTAaTOK
OYHIIAJIN MOCPEACTBOM KOJOHOYHON (uai-xpoMaTorpaduu Ha CUIMKArese ¢ UCIOJIb30BaAHUEM
STHJIALleTaTa/TeKCaHa B KAuecTBE  OJIOGHTa U1 TOJNYYEHUS  COOTBETCTBYIOILETO
IUKApOOHUIBHOTO COSAMHEHUSI.

ITonyueHue KETOAMUHOB:

T
o O i ) o R7

EtyM
aueToH
“"‘-.\D L "“-\_“D “\.\Rﬁ

Mertun-4-xn0p-3-okcoOyranoat (1 skB.) pactBopsiin B auerone (0,5 M) mpu RT u
nobasmsuin amuH (1,1 3kxB.). CMmech mepeMemiuBaiud B TeUEeHUE 5 MHUH mepen noOaBjeHHEM
TpuMeTiiamMuHa (2 3kB.). DTy cMmech mepememuBanu npu 100°C B TeueHwe 3 4., a 3arem
KOHLIGHTPUPOBAIM 107 BakyyMoM. OCTaTok mepeMemjaid B BOLY U 3KCTParupoBaIH
nuxjopMmetaHoM (2 pasa) um sTminaneratoM (2 pasza). OObenuHeHHbIE OpPTaHMYECKHE CJIOU
NPOMBIBAIM COJITHBIM pacTtBopoM, cymmin (NaySOs), GuabTpoBamM W KOHIEHTPUPOBAIH.
ITony4eHHBIIT OCTAaTOK OUHWINANIA TIOCPENCTBOM KOJIOHOYHOW (hdii-xpomarorpaduu  Ha
CHIIMKAarejie C HCIOJb30BAHUEM STHIIALIETaTa/TEKCAaHA B KA4eCTBE JJIFOCHTA IS TONyUYEHHS
COOTBETCTBYIOLIETO JUKAPOOHUIBHOTO COSTUHEHMUSI.

Crnenyromye MpoMeKyTOUHbIE COSAMHEHNSI CHHTE3UPOBaIN 00ImuM criocobom h.

IIpomexyTounoe coennnenue hl: Merun-4-merokcu-3-okcodyTaHoar

becusernoe macino (0,9 r, 93%).

'H-SIMP (300 MI', CDCl3) §=4,10 (¢, 2H), 3,75 (c, 3H), 3,50 (¢, 2H), 3,40 (c, 3H).

IIpome:xyTounoe coenunenue h2: Merun-4-(auMeTnIaMuHO)-3-0KCOOyTaHOAT

Cgerno-xentoe macio (0,37 r, 35%).

'H-AIMP (300 MI'y, CDCls) =3,73 (¢, 3H), 3,51 (c, 2H), 3,20 (c, 2H), 2,28 (c, 6H).

IMpomexkyTounoe coenunenue h3: Metun-4-mopdosrHo-3-okcodyraHoar

Caetno-xkentoe macio (0,5 r, 37%).

'H-SIMP (300 MI'n, CDCl3) 8=3,76-3,78 (M, 7H), 3,51 (c, 2H), 3,25 (c, 2H), 2,55-2,43
(M, 4H).

MOJYYEHUE EHAMHHOBBIX TPOMEKYTOYHBIX COE{UHEHUM

OO0mmui cnocoo i

IIpomexyTounoe coequnenue il: Jlumerun-(Z)-3-aMUHONEHT-2-eHAU0AT
o O O NH,HCO, Q NH; O

-
i

.. - e R -
o 0 MeOH 0 o
B kpyrmononnywo koily, copepskamyr auMeTwi-3-okconenranaunoat (0,83 wmu, 5,74
mmonb, 1 5kB.) B MeOH (10 mu1), mpu KOMHATHOW Temmeparype noOaBisuin OukapOoHAT
ammonus (1,13 r, 14,35 mmons, 2,5 5kB.). CMech nepemMernBai Mpu KOMHATHON TeMIlepaType
B TEUYEHHE HOYM, a 3aTe€M KOHUEHTpUpoBaIU. IIomydeHHBI OCTATOK OYMINAIU MOCPEACTBOM

KOJIOHOYHOH (umu-xpomaTorpaduu Ha CHUJIMKaresie ¢ MCIOJNb30BAHMEM JSTHIALETATa/TeKCcaHa
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(1:3) B kadecTBe 3JIO€HTA JUIA NOJyYeHUs OUMeTUN (Z)-3-aMHHONEHT-2-eHauoaTa B BHJE
xenroro macia (0,8 r, 81%).

'H-SIMP (300 MI', CDCl3) §=7,81 (ymr.c., 1H), 5,50 (ym.c., 1H). 4,58 (¢, 1H), 3,73 (c,
3H), 3,65 (c, 3H), 3,15 (c, 2H).

Crenyroimue MpoMeKyTOUYHbIE COSTUHEHHUsI CHHTE3UPOBAJIH OOIINM CIIOCOOOM .

IIpomexxyTounoe coennHenue i2: I{uknonponunmerun-(Z)-3-aMuHOOyT-2-eHoaT

benoe TBepnoe BemecTso (0,45 T, 53%).

'H-SIMP (300 MI', CDCls) 8=7,91 (yur.c., 2H), 4,56 (c, 1H), 3,88 (1, J=7,2 I'n, 2H),
1,90 (¢, 3H), 1,19-1,07 (M, 1H), 0,58-0,50 (m, 2H), 0,32-0,23 (m, 2H).

IIpomexyTounoe coenuHenue i3: Merun-(Z)-3-aMIUHO-5-METOKCUIIEHT-2-€HOAT

Caetno-xxentoe macio (0,93 r, 94%).

'H-SIMP (300 MI', CDCl3) 8=7,83 (ymr.c., 1H), 5,50 (ymc., 1H), 4,49 (¢, 1H), 3,63 (c,
3H), 3,59-3,54 (M, 2H), 3,36 (c, 3H), 2,37 (1, J=5,7 'y, 2H).

IpomexkyTounoe coennnenue i4: Metun-(Z)-3-amuHo-4-(0eH3MITOKCH )0y T-2-€HOAT

OpamxeBoe macio (0,55 r, 76%).

'H-SIMP (300 MI'y, CDCl3) §=7,41-7,36 (m, 1H), 7,36-7,30 (m, 4H), 6,61 (yu.c., 1H),
5,27 (ym.c., 1H), 4,58-4,54 (m, 1H), 4,52 (c, 2H), 4,07 (n, J=0,7 I'u, 2H), 3,66 (c, 3H).

IIpomexyTounoe coennHenue iS: Merun-(Z)-3-amuno-4-peHokcnOyr-2-eHoaT

XKentoe TBepnoe Bemectso (0,11 1, 65%).

'H-SIMP (300 MI'y, CDCl3) §=7,35-7,27 (m, 2H), 7,05-6,87 (m, 3H), 5,86 (ymrc., 2H),
4,74-4,67 (m, 1H), 4,59 (1, J=0,8 'y, 2H), 3,68 (c, 3H).

IIpomexyTounoe coequHenue i6: S-amuno-2H-tuonupan-3(6H)-on

Kopuunesoe tBepnoe Beuectso (0,05 r, 35%).

'H-SIMP (300 MI'r, CDCl3) §=6,97 (yur.c., 2H), 4,94 (c, 1H), 3,31 (¢, 2H), 3,03 (c, 2H).

IIpomexkyTounbie coennuenus i7 u i8: (Z)-4-aMuHO- 1 -MeTOKCUTIEHT-3-€H-2-0H U (Z)-4-
aMUHO-5-METOKCUIIEHT-3-eH-2-0H

CMech TUTYJIBHBIX COENWHEHHH, KOTOPYK  pasfeNsiii  MocpeacTBoM (-
xpomaTorpaduu, moay4daau oomumM crnocodom i.

i7: (Z)-4-amMmuHO- 1 -MeTOKCHUITIEHT-3-eH-2-0H, CBeTJIO-kenToe Macio, 0,703 r, 74%.

'H-SIMP (300 MI', CDCl3) 8=9,56 (ym.c., 1H), 5,72 (ym.c., 1H), 5,00 (¢, 1H), 3,97 (c,
2H), 3,38 (c, 3H), 2,05 (c, 3H).

i8: (Z)-4-aMuHO-5-MeTOKCHUIIEHT-3-eH-2-0H; CBETJIO-3KeaToe Macio, 0,25 r, 26%.

'H-SIMP (300 MI', CDCl3) 8=9,85 (ymr.c., 1H), 5,31 (¢, 1H), 5,12 (ym.c., 1H), 3,89 (c,
2H), 3,41 (c, 3H), 1,97 (c, 3H).

IIpomesxyTouHoe coennHenue i9: Merui-(Z)-3-amuuo-4-¢propOyT-2-eHoar

XKentosaroe TBepnoe Bemectso (0,22 T, 55%).

'H-SIMP (300 MI'ti, CDCls) 8=6,35 (ym.c., 2H), 4,89 (n, J=46,9 T, 2H), 4,59 (c, 1H),
3,67 (¢, 3H). "°F SIMP (282 MI'ti, CDCl3) 6=122,24 (1, J=469 T'wy).

IIpomexyTounoe coennHenue il10: [{uxknorexcunmernn-(Z)-3-amMmuHOOyT-2-€HOAT

XKenrosaroe macyo (0,8 r, 73%).
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'H-SIMP (300 MI', CDCls) 8=7,88 (c, 2H), 4,53 (¢, 1H), 3,86 (1, J=6,6 I'n, 2H), 1,90 (c,
3H), 1,87-1,47 (m, 6H), 1,38-1,12 (M, 3H), 1,08-0,76 (M, 2H).

IIpomexyTounoe coenuHenue ill: [{uknonenrunmerni-(Z)-3-aMmuHoOyT-2-€HOAT

XKenrosaroe macio (0,3 r, 55%).

'H-SIMP (300 MI'r, CDCl3) 8=7,92 (¢, 2H), 4,54 (c, 1H), 3,93 (n, J=7,1 ', 2H), 2,20 (1,
J=17,5T'y, 1H), 1,90 (c, 3H), 1,74 (nTnn, J= 13,6, 7,5, 5,2, 3,4 I'u, 2H), 1,67-1,46 (m, 4H), 1,34-
1,18 (m, 2H).

IIpome:xyTounoe coenunenue il2: [{uknorexcun-(Z)-3-aMuHOOyT-2-eHOAT

XKentosaroe macio (0,75 r, 63%).

'H-sIMP (300 MTI'ti, CDCls) 8=7,90 (¢, 2H), 4,73 (1, J=8,8, 4,3 I', 1H), 4,52 (c, 1H),
2,27 (¢, 3H), 1,72 (n, J=10,3 I'y, 4H), 1,61-1,49 (m, 4H), 1,49-1,35 (M, 2H).

IIpome:xyTounoe coenuHenue il3: L{uknonentun-(Z)-3-amMmuHOOyT-2-€HOAT

XKentosaroe macio (0,17 r, 24%).

'H-SIMP (300 MTI'ti, CDCls) 8=7,90 (¢, 2H), 4,73 (1, J=8,8, 4,3 I', 1H), 4,52 (c, 1H),
2,27 (¢, 3H), 1,72 (n, J=10,3 I'y, 2H), 1,61-1,49 (m, 4H), 1,49-1,35 (M, 2H).

IIpome:xyTounoe coennnenue i14: bensmn-(Z)-3-amuHOOyT-2-€HOAT

XKentosaroe macyo (0,203 r, 68%).

'H-SIMP (300 MI', CDCl3) §=7,91 (¢, 2H), 7,36-7,28 (m, SH), 5,12 (c, 2H), 4,61 (c, 1H),
1,91 (¢, 3H).

IIpomexyrounoe coegunenue il5: (Terparugpo-2H-nupan-4-unm)merun (Z)-3-
aMUHOOYT-2-eHoaT

XKenrosaroe macio (0,23 r, 77%).

'H-SIMP (300 MI', CDCl3) §=7,85 (c, 2H), 4,51 (c, 1H), 4,05-3,85 (v, 4H), 3,37 (1x,
J=11,8, 2,2 ', 2H), 1,96-1,86 (m, 4H), 1,62 (ant, J=10,8, 4,3, 2,2 I'u, 2H), 1,35 (arxn, J=13,3,
11,8, 4,5 I'u, 2H).

Ipomexxyrounoe coegunenue il16: (Terparugpo-2H-nupan-4-un)merun (Z)-3-
aMUHOOYT-2-eHoaT

XKentosaroe macio (0,23 r, 77%).

'H-sIMP (300 MI'y, CDCl3) 8=7,85 (c, 2H), 4,51 (c, 1H), 4,05-3,85 (v, 4H), 3,37 (1x,
J=11,8, 2,2 'y, 2H), 1,96-1,86 (m, 4H), 1,62 (mar, J=10,8, 4,3, 2,2 T'u, 2H), 1,35 (arg, J=13,3,
11,8, 4,5 I', 2H).

IIpomeixyTounoe coennnenue il7: [Tupunun-4-unmernn-(Z)-3-aMuHOOyT-2-€HOAT

XKentoe macno (0,19 r, 69%).

'H-SIMP (300 MT';, CDCls) §=8,71-8,39 (m, 2H), 7,89 (¢, 2H), 7,29-7,23 (m, 2H), 5,13
(c, 2H), 4,64 (c, 1H), 1,94 (c, 3H).

IpomexkyTounoe coennnenue il8: 4-propdbensmn-(Z)-3-amMmuHOOYT-2-eHOAT

XKenroe macino (0,72 r, 96%).

'H-SIMP (300 MT', CDCl3) 8=7,96 (c, 2H), 7,40-7,30 (m, 2H), 7,11-6,89 (m, 2H), 5,07
(c, 2H), 4,58 (c, 1H), 1,97-1,81 (M, 3H).

IIpomexyTounoe coelUHEeHHe i19: Tper-Oytun-(Z)-4-(((3-amuHoOyT-2-
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€HOWJT)OKCH )METHIT)0eH30aT

XKenroe macio (0,40 r, 89%).

'H-SIMP (300 MT';, CDCl3) §=7,98-7,92 (m, 2H), 7,42-7,33 (v, 2H), 5,15 (c, 2H), 4,61
(c, 1H), 1,92 (c, 3H), 1,58 (c, 9H) 1,28 (¢, 2H).

IIpomexxyTounoe coennnenue i20: [Tupunun-3-mnmernn-(Z)-3-aMuHoOy T-2-€HOAT

XKenrosaroe macyo (0,50 r, 71%).

'H-SIMP (300 MI', CDCl3) 6=8,62 (1, J=1,7 ', 1H), 8,54 (an, J=4,8, 1,6 ', 1H), 7,94
(c, 2H), 7,70 (at, J=78, 1,9 T'y, 1H), 7,31-7,27 (m, 1H), 5,12 (¢, 2H), 4,58 (¢, 1H), 1,92 (¢, 3H).

IIpomeixyTounoe coenunenue i21: 4-6pomben3mi-(Z)-3-amuHoOyT-2-eHoaT

Caerno-xentoe macio (0,48 r, 95%).

'H-SIMP (300 MI'n, CDCls) 8=7,85 (c, 2H), 7,46 (n, J=8,4 I', 2H), 7,23 (n, J=8,4 Ty,
2H), 5,05 (c, 2H), 4,58 (¢, 1H), 1,91 (¢, 3H).

IIpomesxyTouHoe coennHenue i22: 3-0pomOeH3wi-(Z)-3-amuHo0yT-2-eHOoAT

Caetno-xentoe macyo (0,2 r, 69%).

'H-SIMP (300 MI'y, CDCls) §=7,92 (¢, 2H), 7,51 (¢, 1H), 7,44 (m, 2H), 7,24-7,18 (m,
1H), 5,07 (c, 2H), 3,52 (c, 1H), 1,92 (c, 3H).

IIpomexyTounoe coennHenue i23: 2-0pomOeH3ni-(Z)-3-aMmuHo0yT-2-€HOAT

Caerno-xentoe macio (0,45 r, 90%).

'H-SIMP (300 MI'y, CDCl3) §=7,95 (yu.c., 2H), 7,61-7,44 (m, 1H), 7,41 (1, J=7,6 Tn,
1H), 7,33-7,22 (m, 1H), 7,22-7,06 (M, 1H), 5,19 (c, 2H), 4,64 (c, 1H), 1,93 (c, 3H).

IIpomexyTounoe coeguHenue i24: (3-¢propnupunus-4-un)merun (Z)-3-amMuHOOYT-2-
€HoaT

Caerno-xentoe macio (0,207 r, 69%).

'H-SIMP (300 MI', CDCl3) 8=8,55-8,30 (m, 2H), 7,92 (yur.c., 2H), 7,35 (t, J=5,6 Iy,
1H), 5,22 (¢, 2H), 4,64 (c, 1H), 1,95 (c, 3H). '°F SIMP (282 MI'y, CDCls) §=-132,71 (c, F).

IIpome:xyTounoe coenuHenue i25: [Tupumuans-S-unmeTn-(Z)-3-aMuHOOyT-2-eHoatT

Caerno-xentoe macio (0,415 r, 64%).

'H-SIMP (300 MI', CDCls) §=9,16 (c, 1H), 8,77 (n, J=4,8 I'y, 2H), 7,94 (yu.c., 2H),
5,12 (¢, 2H), 3,53 (¢, 1H), 1,93 (c, 3H).

IIpome:xyTouHnoe coexnnenue i26: (5-6pomnupumuans-3-wi)merun (Z)-3-aMuHOOYT-2-
eHoaT

Caetno-xentoe macio (0,364 r, 73%).

'H-SIMP (300 MTI'ti, CDCls) 8=9,16 (n, J=4,8 Ty, 1H), 8,77 (n, J=4,8 I'n, 1H), 7,94 (c,
3H), 5,12 (c, 2H), 3,53 (c, 1H), 1,93 (c, 3H).

IIpomexyTouHoe coenuHenue i27: 2-pennnnponan-2-un-(Z)-3-amMmuHOOy T-2-€HOAT

Caetno-xentoe macio (0,20 r, 69%).

'H-SIMP (300 MI', CDCls) 8=7,74 (yurc., 1H), 7.41-7,29 (m, 5H), 4,61 (c, 1H), 4,34
(ym.c., 2H), 1,88 (c, 3H), 1,76 (c, 6H).

IIpomexyTouHoe coennHenue i28: 3-nnanoOeH3mn-(Z)-3-aMuHOOYT-2-€HoaT

Caerno-xentoe macio (0,52 r, 93%).
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'H-SIMP (300 MI', CDCl3) 8=7,92 (ymr.c., 2H), 7,66 (c, 1H), 7,57 (n, J=7,9 'y, 2H),
7,51-7,36 (M, 1H), 5,12 (¢, 2H), 4,60 (¢, 1H), 1,93 (c, 3H).

IIpomesxyTouHoe coennHenue i29: 4-nnanoOeH3mn-(Z)-3-aMuHOOyT-2-eHoaT

Caerno-xentoe macio (0,56 r, 90%).

'H-sIMP (300 MI'u, CDCl3) 6=7,92 (ym.c., 2H), 7,67-7,61 (m, 2H), 7,44 (n, J=7,9 'y,
2H), 5,15 (c, 2H), 4,61 (c, 1H), 1,93 (c, 3H).

IIpome:xyTounoe coenunenue i30: 4-unmanoOeH3mn-(Z)-3-aMuHoOyT-2-eHOaT

Caerno-xxentoe macio (0,22 r, 75%).

'H-SIMP (300 MT', CDCl3) 8=8,37 (¢, 1H), 7,90 (¢, 2H), 7,65 (ax, J=8,2, 2,4 I'y, 1H),
7,30 (mm, J=12,8, 8,2 ', 1H), 5,07 (¢, 2H), 4,54 (¢, 1H), 1,90 (¢, 3H).

IMpomexkyTounoe coenunenue i31: 3-mopdonunodeH3nn-(Z)-3-aMuHOOyT-2-eHoaT

Caetno-xentoe macio (0,69 r, 97%).

'H-IMP (300 MT'n, CDCls) 6=7,92 (c, 2H), 7,31-7,20 (m, 1H), 6,88 (u1, J=16.,4, 8,5 I'y,
3H), 5,07 (¢, 2H), 4,60 (c, 1H), 3,86 (1, J=4,8 I';, 4H), 3,16 (1, J=4,8 'y, 4H), 1,91 (c, 3H).

IIpomexyTouHoe coennHenue i32: 4 4- TMMeTHIIUKIIOTEKCHIT-(Z)-3-aMUHOOY T-2-eHOoaT

Caetno-xentoe macio (0,55 r, 81%).

'H-AIMP (300 MI'y, CDCls) 6=7,85 (yurc., 2H), 4,71 (tt, J=8,9, 4,2 T'ny, 1H), 4,52 (c,
1H), 1,90 (¢, 3H), 1,82-1,70 (m, 2H), 1,58 (at, J=9,3, 5,8 I'u, 2H), 1,49-1,39 (™, 2H), 1,26 (ann,
J=13,7, 10,8, 4,1 I', 2H), 0,93 (c, 3H), 0,91 (c, 3H).

IIpomexyTounoe coexuHenue i33: (2-xnoprnupunus-4-um)merun (Z)-3-amMmuHOOYT-2-
€HoaT

Caerno-xentoe macio (0,25 r, 83%).

'H-SIMP (300 MI', CDCls) §=8,33 (n, J=5,4 T'u, 1H), 7,92 (yurc., 2H), 7,30 (c, 1H),
7,17 (m, J=5,4 T'y, 1H), 5,10 (¢, 2H), 4,64 (c, 1H), 1,95 (¢, 3H).

IIpomexyTouHoe coennHenue i34: 4.4-mudropuuknorekcui-(Z)-3-aMuHOOy T-2-eHOaT

Caerno-xentoe macio (0,30 r, 94%).

'H-SIMP (300 MI'y, CDCls) 8=7,86 (yurc., 2H), 5,16-4,75 (m, 1H), 4,53 (c, 1H), 2,16-
1,98 (m, 3H), 2-1,78 (M, 8H). "°F SIMP (282 MI'y, CDCls) 6=-94,48 (n, J=252,2 T'yy), -100,51 (x,
J=235,8 I').

IMpomexkyTounoe coennnenue i35: (Z)-3-amuao-N-OeH3uin-N-MeTuin0OyT-2-eHaMug

Caetno-xenroe macio (0,70 r, 71%).

'H-SIMP (300 MI'y, CDCls) 8=7,54-6,96 (M, 7H), 4,72 (c, 1H), 4,56 (v, 2H), 2,92 (c,
3H), 1,90 (¢, 3H).

IIpome:xyTouHnoe coenuHenue i36: Oxceran-3-un-(Z)-3-amMmuaOOyT-2-€HOAT

Caetno-xentoe macio (0,04 r, 17%).

'H-IMP (300 MI', CDCl3) 8=6,33 (c, 2H), 5,42 (1T, J=6,4, 5,6 I'ny, 1H), 4,87 (T, J=6.8,
1,0 T'u, 2H), 4,66 (nnx, J=6,9, 5,6, 1,0 I'u, 2H), 4,50 (¢, 1H), 1,48-1,38 (M, 1H), 0,98-0,83 (M,
2H), 0,83-0,70 (m, 2H).

IIpomexyTouHoe coennHenue i37: 3-xnopOeH3mn-(Z)-3-aMuHOOYT-2-€HoaT

Caerno-xentoe macio (0,198 r, 99%).
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'H-SIMP (300 MI'y, CDCl3-d) 8 (m.1.): 7,93 (yur.c., 1H), 7,36 (c, 1H), 7,33-7,26 (m, 1H),
7,24 (c, 2H), 5,08 (c, 2H), 4,89-4,39 (m, 2H), 1,93 (c, 3H).

IIpome:xkyTounoe coeJHHeHHe i38: 2-¢penunmnponas-2-un-(Z)-3-aMmuHo-3-
LIUKJIONPONUIAKPUIAT

Caerno-xentoe TBepaoe Bemectso (0,38 1, 93%).

'H-SIMP (300 MTI'ti, CDCl3-d) & (m.1.): 7,40-7,31 (m, 4H), 7,24-7,17 (m, 1H), 6,19 (c,
2H), 4,56 (c, 1H), 1,76 (¢, 6H), 1,47-1,31 (m, 1H), 0,87-0,79 (m, 2H), 0,78-0,70 (m, 2H).

IIpome:xkyTounoe coenmuenue i39: Lluknorekcmi-(Z)-3-aMUHO-3-IUKJIOMPOIIIAKPUIIAT

Caerno-xentoe TBepaoe Bemectso (0,22 r, 43%).

'H-SIMP (300 MI'y, CDCl5-d) 8 (m.1.): 6,22 (yu.c., 2H), 4,80-4,58 (m, 1H), 4,46 (c, 1H),
1,97-1,77 (m, 2H), 1,80-1,61 (m, 2H), 1,56-1,18 (m, 7H), 0,90-0,78 (m, 2H), 0,78-0,68 (m, 2H).

IIpomexyTounoe coennnenue i40: (Z)-3-ammuno-1,3- TuIUKIONpONUIprop-2-eH-1-ox

Caetno-xentoe TBepaoe Bemectso (0,22 r, 44%).

'H-SIMP (300 MI', CDCls-d) & (m.1.): 9,82 (yin.c., 1H), 5,12 (c, 1H), 4,83 (yur.c., 1H),
1,75-1,59 (m, 1H), 1,49-1,32 (m, 1H), 1,01-0,84 (m, 4H), 0,84-0,76 (M, 2H), 0,76-0,63 (m, 2H).

IIpomexyTouHoe coeHHeHHe i41: 3-xnopOen3un-(Z)-3-amuHo-3-
LIUKJIONPONUIAKPUIIAT

Caetno-xentoe TBepaoe Bemectso (0,14 r, 70%).

'H-IMP (300 MTI't, CDCls-d) & (m.x): 7.37-7,29 (m, 1H), 7,23-7,17 (m, 3H), 6,25
(ym.c., 2H), 5,03 (c, 1H), 4,65 (c, 2H), 1,19-1,03 (m, 1H), 0,92-0,75 (m, 2H), 0,78-0,63 (M, 2H).

IIpomexyTounoe coexmnenme i42: 2-(4-¢propdenun)nponas-2-un-(Z)-3-amuHoOyT-2-
€HoaT

Caerno-xentoe TBepaoe Bemmectso (0,20 r, 80%).

'H-SIMP (300 MI', CDCls-d) & (m.z.): 7,77 (yur.c., 1H), 7,39-7,27 (m, 2H), 7,08-6,93
(m, 2H), 4,58 (c, 1H), 4,36 (yw.c., 1H), 1,88 (c, 3H), 1,74 (c, 6H).

F SIMP (282 MI'n, CDCls-d) § (m.1.): -117,11 (CF).

IpomexkyTounoe coeaunenue i43: 2-(4-propdenmn)nponan-2-uwi-(Z)-3-aMuHoO-3-
LUKJIONPONUIAKPUIAT

XKentoe TBepnoe BemecTBo (0,43 T, 96%).

'H-SIMP (300 MTI', CDCls-d) & (m.n): 7.41-7,28 (m, 2H), 7,09-6,89 (M, 2H), 6,11
(ym.c., 2H), 4,54 (c, 1H), 1,73 (c, 6H), 1,40 (qt, J=8,1, 5,0 'y, 1H), 0,89-0,81 (m, 2H), 0,73 (ar,
J=8,1, 5,0 I'y, 2H).

PF SIMP (282 MI'n, CDCls-d) § (m.1.): -117,14 (CF).

IIpomesxyTouHoe coelMHEHHe i44: 3-6pomOen3ui-(Z)-3-amMuHo-3-
LIUKJIONPONUIAKPUIIAT

Caetno-xenroe TBepaoe Bemectso (0,15 r, 54%).

'H-SIMP (300 MT', CDCls-d) & (m.1.): 7,57-7,48 (m, 1H), 7,46-7,37 (m, 1H), 7,33-7,24
(M, 1H), 7,25-7,18 (m, 1H), 6,10 (yum.c., 2H), 5,06 (¢, 1H), 3,75 (c, 2H), 2,10-1,93 (m, 1H), 1,18-
1,03 (m, 2H), 1,03-0,92 (M, 2H).

IIpomexyTouHoe coennHenue i45: Metunn-(Z)-3-amuHO-3-1IMKI00y TUIIAKpUTIAT
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Caerno-xentoe TBepaoe Bemectso (0,35 r, 70%).

'H-SIMP (300 MTI'ti, CDCl3-d) & (m.x1.): 6,98 (yur.c., 2H), 4,53 (¢, 1H), 3,64 (c, 3H), 3,05
(m, J=8,4 I'uy, 1H), 2,22-1,95 (m, 4H), 1,94-1,57 (m, 2H).

IIpomexyTounoe coequHenne i46: Metui-(Z)-3-aMUHO-3-IUKIONEHTUIAKPUIIAT

Caerno-xentoe TBepaoe Bemmectso (0,42 r, 83%).

'"H-SIMP (300 MTI'ti, CDCl3-d) & (m.z1.): 7,52 (yur.c., 2H), 4,59 (¢, 1H), 3,63 (c, 3H), 2,49
(m, J=8,5 T'u, 1H), 2,07-1,85 (m, 2H), 1,85-1,40 (M, 6H).

IIpomexyTounoe coennnenue i47: Metui-(Z)-3-aMUHO-3-ITUKIOTeKCUTAKpUTIAT

Caerno-xentoe TBepaoe Bemectso (0,45 r, 92%).

'H-SIMP (300 MTI't, CDCls-d) & (m.1.): 17,57 (yw.c., 2H), 4,54 (c, 1H), 3,63 (c, 3H),
1,98-1,60 (m, 6H), 1,35-1,13 (m, SH).

IIpomexyTounoe coenmHenue i48: 3-((4-merunmunepasuH- 1-wn)merni)oeH3mi-(Z)-3-
aMUHOOYT-2-eHoaT

XKentoe TBepnoe Bemectso (0,54 T, 98%).

'H-SIMP (300 MI', CDCls-d) & (m.1.): 7,91 (c, 2H), 7,29 (c, 4H), 5,09 (c, 2H), 4,60 (c,
1H), 3,51 (c, 2H), 2,52 (yur.c.,, 8H), 2,33 (¢, 3H), 1,91 (¢, 3H).

JIpyrue cnoco0bl moJIy4eHHs] eHAMHHOB:

Crnenyromiyie eHAMUHBI MTOJTYYaJTH aJIbTEPHATUBHBIME CIIOCO0AMU:

IIpomexyTounoe coennnenue i49: 2.2.2-tpudpropatun-(Z)-3-aMmuaoOyT-2-eHoaT

O 0 NH,OAG NH, O
AcOH
07 CF, ——— TN ™
*  Monex. cuTa 0" "CFs
THF

2,2,2-tpudropatui-3-okcodyranoar (1 r, 5,43 mmonb, 1 3kB.) pacteopsuin B THF (1,2
M) npu RT u nobasnsnu monekynspuble cuta (2 r), aneratr ammonus (0,83 r, 10,87 mmons, 2
9KB.) U YKCycHYHO Kucaoty (0,310 M, 5,43 mmodb, 1 5kB.). PeakilmOHHYIO CMECh HarpeBajy MpU
110°C B TeueHue 6 4acoB, a 3areM Mo3BojsuH eil oxjanutbesi RT. JlobaBnsiiu Bomy U cMech
sKCTparupoBanu sTwianeratoM (3 pasza). OObenvHEHHbIE OPraHMYECKHe CJIOW TPOMBIBAIIU
coisiHbIM pacTBopoMm, cyuriu (NaxSO4), GunbTpoBanu u KOHUEHTpUpOoBaIU. OCTaATOK OYUINATIH
NOCPEICTBOM  KOJIOHOYHOH  (ummI-xpomarorpadud Ha CHJIMKAareile ¢ HCIOJb30BAHUEM
stunanerata/rekcana (1:3) B kadecTBe aymoeHTa Mg monydeHus: 2,2 2-tpudropstui-(Z)-3-
amuHO0yT-2-eHoata (0,5 1, 56%).

'H-SIMP (300 MI'y, CDCls) §=7,89 (yur.c., 1H), 4,84 (yur.c., 1H), 4,59 (c, 1H), 4,44 (k,
J=8,7 ', 2H), 1,93 (¢, 3H). "°F SIMP (282 MI'n, CDCl3) §=-73,40 (r, J=8,6 I'ry, 3F).

IIpomexyTounoe coenuHenue i50: Metmn-(Z)-3-amuHo-3-(MUpuanH-3-1T)aKpHIAT

Jns monydenuss TutyibHOro coemuHeHust (0,7 1, 72%) wucnonp3oBaim Criocoo,
onucaHHbIi 11 2,2,2-TpudropaTHi-(Z)-3-aMuHOOyT-2-eHoaTa (CM. BBIIIE).

'H-SIMP (300 MI', CDCl3) 6=8,80 (c, 1H), 8,66 (c, 1H), 7,82 (z, J=7,8 'y, 1H), 7,40-
7,30 (M, 1H), 4,96 (c, 1H), 3,72 (c, 3H).

IIpomexyTounoe coennnenue i51: Cvmech (Z)-4-amuHO-5-pennnnenT-3-eH-2-o1a u (Z)-
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4-amuHO- 1 -pernnmenT-3-eH-2-oHa

HAns  monyueHust cmecu (Z)-4-amuHO-5-peHunneHT-3-eH-2-oHa u  (Z)-4-amuHo-1-
¢denunnent-3-eH-2-ona B Buae kenroro Macia (0,5 r, 79%), ucrnonbp3yeMoil B TAKOM BUAE Ha
Clenyromel CTaguy, WCIONb30BAM CIIOCO0, omucaHHbld st 2,2,2-tpudtopaTi-(Z)-3-
aMHHOOYT-2-eHoaTa (CM. BBILIE).

IIpomexyTouHoe coennHenue iS2: (Z)-4-aMuHONEHT-3-€H-2-0H

[Monyuanu cniocodom, onucanHbiM B marenTe CIITA Ne 8030302 (3,7 1, 74%).

'H-SIMP (300 MI', CDCl3) §=9,70 (yc., 1H), 5,04 (yw.c., 1H), 4,92 (¢, 1H), 2,03 (c,
3H), 1,91 (c, 3H).

IpomexyTounoe coennnenue iS3: S-amuno-2H-nupan-3(6H)-on

TutynapHOE COeNMHEHUE B BHIE TEMHO-OpaH:keBoro teepaoro Bemectsa (0,35 r, 90%)
nony4anu Criocodom, onucanabiM B Synth. Comm. 2004, 34, 557-565.

'H-SIMP (300 MI'y, CDCls) §=7,03 (yur.c., 2H), 5,01 (c, 1H), 4,18 (c, 2H), 3,80 (c, 2H).

HOJIYYEHUE AMHAJAHOBBIX TPOMEKYTOUYHBIX COEJIUHEHU I

OO0mmui cnocod v

I[Ipome:xkyTounoe  coeguHenne yl: Tunpoxjopun  LMKIONEHTUJ-3-aMUHO-3-
MMHUHOMNPOIMaHoaTa

Cmaous 1: Cunme3s 2u0poxnopuoa yuxioneHmun-3-umuno-3-penoxcunponanoama

o S0 oo

HCI {raa}

Cwmech nuknonentui-2-nuanoanerara (2,81 r, 18,34 mmons, 1,15 skB.) u ¢penona (1,50 r,
15,95 mmons, 1,3 3kB.) nepemernuBaiu npu -20°C, xoraa razoobpasusim HCl GapboTuposanu
cMmech B TeueHue 90 muH. 3ateM cMech octaBisiin npu 4°C Ha nBa 1HS Oe3 mepeMeInnBaHMs.
JobaBnsiin XOJ0AHbIA pocToit 3¢up u nepememuBanu cmech npu 0°C. ITonyueHHoe TBepaoe
BEIIECTBO OT(PUIBTPOBBIBAIM U TPOMBIBAIN XOJOAHBIM MPOCTBIM 3(PUPOM JUI TOJYHEHUS
THIPOXJIOpHIAA LUKJIONEHTHII-3-UMUHO-3-(E€HOKCUIIponiaHoaTa B BuAe O€JIoro TBEPIOro
BemecTna (2,76 r, 61%).

'H-SIMP (300 MI'ty, DMSO-dg) & (M..): 7,55-7,41 (m, 1H), 7,20-7,09 (m, 2H), 6,80-6,70
(M, 2H), 5,10-5,01 (m, 1H), 3,95 (c, 4H), 1,94-1,69 (M, 2H), 1,68-1,47 (m, 6H).

Cmaous 2: Cunmes yuxnonenmun-3-umuno-3-genoxcunponanoama
1

Q\OMOD e g @DM/O

Mpocro# 3¢mpr

K cycneHsun runpoxyiopuaa OUKJIONEHTHI-3-UMHHO-3-(heHokcunpomnanoata (1,0 r, 3,53
mMoJib, 1,0 3kB.) B mpocToMm adupe (25 M) nobasisuin pactsop kapbonara kamus (0,73 r, 5,30
MMOJtb, 1,5 5kB.) B Boze (11 mun) mpu 0°C. ITonyueHHYIO CMeCh MEPEMELINBAIN 10 PACTBOPEHHS
TBEPIOTO BEINECTBA, a 3aTeéM MpPOMbIBAIM MpocThiM sdupom, cymmwm (NaxSOs) u

KOHUCHTPUPOBAJIN [JId TIOJYyYCHUA LII/IKJ'IOHGHTI/IJ'I-?)-I/IMI/IHO-3-q)eHOKCHHpOHaHOaTa B BHAC
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cBemo->kentoro mMacna (0,86 r, 99%).

'H-SIMP (300 MI'u, DMSO-dg) & (M.1.): 7,66 (yur.c., 2H), 7,51-7,39 (m, 2H), 7,35-7,23
(v, 1H), 7,20-7,10 (v, 2H), 4,97 (nx, J=5,7, 3,1 T, 1H), 3,46 (c, 1H), 1,89-1,65 (m, 2H), 1,64-
1,25 (m, 6H).

Cmaous 3: Cunme3s 2uopoxaopuoa yukioneHmui-3-amuno-3-UMuHoOnponanoama

LI IO e % WA

Meraunon

K pacrBopy umkioneHTHI-3-uMHHO-3-penokcunponanoara (0,86 r, 3,49 mmonb, 1,0
9kB.) B MeTaHoJie (5 mur) mobasmsim xymopun ammonus (0,21 r, 3,84 mmons, 1,1 3kB.). Cmech
nepeMeInuBad TPU KOMHATHOH TeMmIeparype B TEYEHHE HOYM U KOHLIEHTPHPOBAJIH.
OcraBmieecss TBepAOE BEIIECTBO TOMOTCHU3UPOBAIA C AMSTHIIOBBIM TPOCTBIM 3(QHpPOM |
OT(UIBTPOBBIBAIN IS MOJYYECHUST TUAPOXJIOPHIA LIUKIIONEHTHII-3-aMUHO-3-UMHHOIPOIIAHOATa
B Buze Oesoro TBepaoro BemecTsa (0,61 r, 84%).

'H-SIMP (300 MI't, DMSO-dg) & (M.1): 9,12 (yur.c., 2H), 8,82 (ymrc., 2H), 5,12 (T,
J=4,9,22 I'u, 1H), 3,55 (¢, 2H), 1,81 (T, J=7,5 'y, 2H), 1,76-1,47 (m, 6H).

[uxnoneHTun-2-uaHoaleTaTHbI  IPeKypcop, WCIMONb3yeMblii Ha cTraguu 1 cuHTes3a
INPOMEKYTOYHOIO CoequHeHus yl, mpuoOperann y KOMMEpPYECKHX IOCTaBIIMKOB. Jlpyrue
AJIKHJI-2-IIMAHOALIETAThl CHHTE3MPOBAJIH C HCIIOJB30BAaHUEM CIIENYIOIIEro Crocoda MoNydeHus
cnoxHoro s¢upa (cranus 0), kak mokazaHo ISl 3-(TOpOeH3UI-2-IIMaHoaleTara, mpeKypcopa
IPOMEKYTOYHOT'O COSIMHEHUS y2:

Cmaous 0: Cunmes 3-pmopbensun-2-yuanoayemama
F
HO
DCC, DMAP

CH,CI,

K pactBopy 2-umMaHOyKCyCHOU KHCIOTHI (4,45 1, 52,32 mmonsb, 1,0 5xB.) B DCM (34 mi)
nobassun (3-propdenmn)meranon (5,67 mi, 52,32 mmonb, 1,0 3kB.) u oxnaxknanu mpu 0°C.
3arem mo kamisiM goGamisuin pactBop N,N-munukiorekcuikapoomquumuna (10,79 r, 52,32
mMMmoJtb, 1,0 5kB.) u numermnamuHonupuauHa (0,32 r, 2,62 mmods, 0,05 3xB.) B DCM (16 mn) u
cmech nepememmBany npu RT B Teuenme Houm. Tmepmoe BemecTBO OT(HUIBTPOBBIBAIN MU
npombiBad DCM. @uibTpaT KOHIEHTPUPOBAINA M OYHUINAIH TIOCPEACTBOM KOJOHOYHOH (huram-
xpomaTorpaduu Ha CHJIMKarejie ¢ HCIOJNb3OBaHMeM sTujanerara/rekcaHa (1:3) B kadecTse
3JIFOEHTA JUIsl TTostydeHus 3-propOeH3m-2-1uaHoanerara B BUJe CBeTyio-xkenroro macna (7,2 T,
66%).

'H-SIMP (300 MTI'ti, DMSO-ds) & (m.11.): 7,45-7,27 (m, 1H), 7,20-7,01 (m, 3H), 5,22 (c,
2H), 3,51 (c, 2H).

Crnenyrouyie aMIUIMHOBBIE MTPOMEKYTOUHBIE COEAMHEHH! MTONyYaau OOLIMM CIIOCOOOM Y
(craguu 0-3).

IpomexkyTounoe coennnenne y2: 3-gpropbensmn-3,3-1uaMuHOAKPHUIIAT THAPOXIIOPHU
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benoe tBepnoe Bemecto(0,550 r).

'H-SIMP (300 MI', DMSO-dg) & (M.1.): 9,36 (ymc., 2H), 9,05 (yirc., 2H), 7,64-7,43
(M, 4H), 5,21 (c, 2H), 3,78 (c, 2H).

IIpome:xxyTouHoe  coequHeHHe  y3: I'mppoxnopun UKJIOOy TUIIMETHII-3,3-
AMaMHUHOAKpHUIaTa

benoe TBepnoe BemecTBo(0,542 1).

'H-SIMP (300 MI';, DMSO-dg) & (M.1.): 9,27 (yurc., 2H), 8,99 (ymr.c., 2H), 4,19-3,85
(M, 2H), 3,67 (c, 2H), 2,67-2,53 (m, 1H), 2,11-1,54 (m, 6H).

IMpomexyTouHoe coeIUHEeHHE y4: 3,3-(mudropunknoOyTuin)MeTui-3,3-
TUaMUHOAKPHUJIAT

Bbenoe tBepnoe BemmectBo(0,450 r).

'H-SIMP (300 MI', DMSO-dg) & (m.1.): 9,33 (ymr.c., 2H), 9,01 (yur.c., 2H), 4,17 (x,
J=5,1Tu, 2H), 3,71 (¢, 2H), 2,79-2,53 (m, 3H), 2,44-2,29 (M, 2H).

IIpomexkyTouHoe coequHenue yS: runpoxnopun 2,2-(audTopukionpont)MeTi-3,3-
IMaMHUHOAKPHUIIATa

benoe TBepnoe Bemmectro(0,36 ).

'H-SIMP (300 MI', DMSO-dg) & (m.1.): 9,33 (yurc., 2H), 9,05 (ymrc., 2H), 4,42-4,21
(m, 1H), 4,14-3,90 (m, 1H), 3,73 (¢, 2H), 2,20-2,00 (M, 1H), 1,82-1,61 (M, 1H), 1,61-1,36 (M,
1H).

IIpome:xxkyTouHoe coeqmHeHue y6: ['uapoxnopua uzonponui-3,3-nuaMrUHOAKpUIaTa

benoe tBepnoe Bemmecto(0,47 ).

'H-SIMP (300 MI', DMSO-dg) & (m.x.): 9,28 (yur.c., 2H), 9,00 (yur.c., 2H), 4,95 (1,
J=6,3, 1,5 'y, 1H), 3,62 (¢, 2H), 1,22 (x, J=6,3 I'y, 6H).

IIpome:xkyTouHOe coeMHeHHe y7: I'uapoxnopun 2,2-nudrop-3,3-
AUMETUIILHKJION PO )METIII-3,3- THaMUHOAaKpUiaTa

Bbenoe tBepnoe BemectBo(0,132 r).

'H-SIMP (300 MI', DMSO-dg) & (m.1.): 9,31 (¢, 2H), 9,03 (c, 2H), 4,21 (x, J=8,8 Iy,
2H), 3,70 (c, 2H), 1,82-1,56 (m, 1H), 1,34-0,94 (m, 6H).

IIpomexyTounoe coennHenue y8: ['unpoxiaopun HeoneHTU-3,3- AMaMUHOAKPUIIaTa

Bbenoe tBepnoe Bemecto(0,791 r).

'H-SIMP (300 MI'ti, DMSO-dg) & (m.11.): 9,25 (c, 2H), 8,97 (c, 2H), 3,79 (c, 2H), 3,66 (c,
2H), 0,89 (c, 9H).

IIpome:xxkyTounoe coeqMHeHue  y9: 2,2,2-rpudpropstun-(E)-3-amuno-3-(2,2,2-
Tpu(TOpITOKCH )aKpUIaTa

TurynpHOE coenuHeHHMe monydanu, cienys craguu 0 olmero crmocoba y U HEMHOTO

MOIU(PHUIIMPOBAHHON BEPCUU CTaAMH | U 2, KaK ONUCAHO HUXKE.
Cragua 1:
0 A NH, D

F HG-GH,CF,, HCI{ras
NC\JLU/\I«F o { } F cﬂn/lﬁu_/u\D/{,F
3

F Cragun 2: K,CO,, npocToi sdup

Cranus 1: Cmecs 2,2,2-tpudropatun 2-uuanoanerata (3,5 r, 20,94 mmons, 1,15 3kB.) u
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2,2,2-rpudpropatun-1-oma (1,32 mi, 18,21 mmons, 1 3kB.), koTopyro nepeMemusanu npu -20°C,
Hapborupoanu razoodbpaszuoii HCI B Teuenne 60 muH. 3atem cMech octasisuin pu 4°C Ha niBa
nHs O6e3 nmepememnBaHus. [locne 3TOro cMech CHOBa MepeMeIINBaIl U JOOABISAIN XOJOIHbINA
npocroii 3¢up npu 0°C. Teepmoe BewmeCTBO OT(PUIBTPOBBIBATH W MPOMBIBATH XOJOJHBIM
NPOCTBIM 3PHUPOM AJis MOojdyudeHus: ruzppoxyopuzna 2,2,2-rpudropstun-(E)-3-amuno-3-(2,2,2-
Tpu(TOPITOKCH )aKpHiiaTa B Buae Oeoro Teepaoro semecrsa (2,5 r, 40%).

'H-SIMP (300 MI', DMSO-dg) & (m.1.): 7,70 (c, 1H), 5,83 (c, 2H), 4,73 (nak, J=37.4,
18,4, 9,0 I'u, 4H), 3,89 (¢, 1H).

Cramusa 2. K cmecm ruppoxmopupa  2,2,2-tpudropatui-(E)-3-amuno-3-(2,2,2-
tpudropsTokcu)akpuinara (0,13 r, 0,43 mmois, 1,0 5kB.) u npoctoro 3¢upa (5 M) gobassu
pactBop kapOonara kamusa (0,088 r, 0,64 mmomb, 1,5 skB.) B Bome (1,5 mu) mpu 0°C.
[TonyueHHYI0 CMeChb TMEpeMeIlMBaIM O pPacTBOpeHHs TBepaoro Bemectsa. (Cmech
SKCTPAarupoBaii  MPOCTBIM  3GUpoM U  opraHuueckyrwo ¢a3zy cymmwm (NaSOs)
KOHLIEHTPUPOBAJIU TS MOJyYEeHUS 2,2, 2-tpudropatun-(E)-3-amuno-3-(2,2,2-
TpudropsTOoKCH)akpuiara B Bune Oecusernoro macia (0,12 r, 98%), koTOpoe MCIONb30BAIN B
TAKOM BHJE Ha CIIEAYIOIIEH CTaIuH.

IIpomexyTounoe coenumnenue yl0: I'mapoxnopun 2-¢GTop-2-MeTHIPONHI-3-aMUHO-3-
UMHUHOIPOIIAHOATA

TurynbHOE coenuHeHue B Buue Oenoro TBepaoro eemectsa (0,28 r) monydanu obmum
cniocobom y (cramuu 0-3).

'H-SIMP (300 MI'y, DMSO-dg) & (M.11.): 9,33 (¢, 2H), 9,04 (c, 2H), 4,19 (x, J=21,1 Iy,
2H), 3,76 (c, 2H), 1,41-1,34 (m, 6H).

IIpomexxyTounoe  coegunenme yll: T'mapoxyopua — nukionponuamerun-3,3-
AVaMUHOAKpHUIaTa

TurynbHoe coenunenue B Bune Oenoro TBepaoro Bemectsa (0,48 r) momydamu oOmmm
cniocobom y (cramuu 0-3).

'H-SIMP (300 MI', DMSO-dg) & (m.1.): 9,13 (yurc., 3H), 8,83 (yurc., 2H), 5,13 (r,
J=6,0Tu, 1H), 3,57 (¢, 2H), 1,86-1,80 (m, 1H), 1,68-1,58 (m, 4H).

IpomexyTounoe coenunenue yl2: I'uapoxnopun 4,4-1uTOPIUKIOTeKCHII-3-aMUHO-3-
UMHHOMPOIIAHOATA

TurynbHOE coennHeHne B Buae Oenoro Teepaoro Bemiectsa (0,098 r) monydanu obmum
criocobom y (cramuu 0-3).

'H-SIMP (300 MI', DMSO-dg) & (m.11.): 8 9,32 (c, 2H), 9,02 (c, 2H), 4,96-4,66 (m, 1H),
3,41 (¢, 2H), 2,10-1,76 (M, 8H).

Ipomexyrounoe coenunenne yl3: Tunpoxmopun  4-¢propOeH3mI-3-aMHHO-3-
UMHHOMPOIIAHOATA

TurynbHOE coenuHeHue B Buue Oenoro TBepaoro Bemectna (0,45 r) monydanu obmum
cniocobom y (cramuu 0-3).

'H-SIMP (300 MI', DMSO-dg) & (M.1): 9,30 (ymc., 2H), 9,01 (ymr.c., 2H), 7,49-7,43
(m, 2H), 7,26-7,17 (M, 2H), 5,17 (¢, 2H), 3,73 (c, 2H).
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IIpomexyTounoe coeguHenue yl4: I'uapoxnopun UMKIONEHTHIMETHI-3-aMUHO-3-
MMHHOMPOIIAHOATA

TurynbHOEe coenuHeHue B BUne Oenoro TBepaoro semectsa (0,22 r) moiaydanud odmum
criocobom y (cramuu 0-3).

'H-SIMP (300 MI'1, DMSO-dg) 6 (m.11.): 9,31 (yur.c., 2H), 9,03 (yurc., 2H), 3,96 (n, 2H),
3,76 (¢, 2H), 2,2-2,1 (m, 1H), 1,8-1,6 (m, 2H), 1,6 -1,4 (m, 4H), 1,4-1,1 (m, 2H).

MNOJIYYEHHUE MNPOMEXYTOYHBIX COEJJUHEHUM-ITPOJLYKTOB
PEAKIIMU KHEBEHAT EJISA

Oommii cnoco® j (B3t uz Lu Liu et al, Chem. Int. Ed. 2009, 48, 6093-6096)

IIpome:xyTounoe coenunenue jl: 3-(6enso[b]rnodpen-3-unmernnen)nenras-2,4-1MoH

o
) AcOH
0o O MunepuiuH - Q
+ -
N /J'I\/u\ MS4A, Tomyon, R
S OBpaTHEIR XON0AWNEHKE g8

benso[b]tnoden-3-kapbanpnernn (1 r, 6,16 Mmmonp, 1 3kB.) pactBopstiu B Tosyodie (0,5
M) mpu RT u noGasmnsmu ykcychHyro kucnory (0,176 mu, 3,08 mmons, 0,5 3KB.), MUNEpUANH
(0,061 mn, 0,61 mmonb, 0,1 3kB.), MosekyJsipHble cuta (6 1) U 2,4-nearanauoH (0,95 mi, 9,24
MMOJb, 1,5 5kB.). PeakimoHHyr cMmech HarpeBaJid B MHUKpPOBOJHOBOW meun mpu 111°C nmo
MCUE3HOBEHHUs1 MCcXoaHoro marepuana (4 4). Cmecn no3Bomsum oxnaxnarbes 10 RT, a zatem
KOHLIEHTpUpoBaiu. IlomydeHHBIH OCTaTOK OYHMINAJIM IOCPEACTBOM KOJOHOYHOM  (piiarm-
Xpomarorpaguu Ha CUJIMKaresie ¢ HCIOJb30BaHMEM HTHianerata/rekcaHa (1:6) B kadecTse
3JIOEHTA I TOJIYYeHUs IPOAYKTa peakunu KHeBeHaresst B BUJE KeJNTOro TBEPIOro BEIecTBa
(1,8 1, 60%).

'H-SIMP (300 MI', CDCl3) 8=7,89 (r, J=7,5 T'ni, 2H), 7,76 (c, 1H), 7,72 (¢, 1H), 7,48 (1,
J=7,4T1, 2H), 2,49 (c, 3H), 2,30 (c, 3H).

Crnenyrouie npoMeKyTOYHbIE COSIUHEHUs] CHHTE3UPOBAIHM OOIIUM CIIOCOOOM j.

IIpome:xyTounoe coexunenue j2: (E)-2-(6enso[b]ruoden-3-unmerunen)- 1-(mupunus-
3-un)OyraH-1,3-11oH

XKentoe TBepaoe Bemectso (0,25 T, 33%).

'H-SIMP (300 MI'ni, CDCl3) 8=9,03 (c, 1H), 8,72 (n, J=3,6 I'n;, 1H), 8,20 (max, J= 8,0,
2,3, 1,7 ', 1H), 8,14 (x, J=0,9 I'u, 1H), 7,96 (ar, J=8,1, 1,0 I'n, 1H), 7,83 (ann, J=7.9, 1.2, 0,7
I'n, 1H), 7,53 (c, 1H), 7,52-7,32 (M, 3H), 2,52 (c, 3H).

IIpomexxyTounoe coexmHenue j3: Mermn-(Z)-2-(6enso[b]tnoden-3-unmernnen)-4-
XJIOp-3-0KcoOyTaHoaT

XKentoe TBepnoe Bemectso (0,4 T, 32%).

'H-SIMP (300 MI'n, CDCl3) 6=8,16 (c, 1H), 8,03-7,86 (M, 2H), 7,82 (c, 1H), 7,60-7,39
(M, 2H), 4,34 (c, 2H), 3,90 (c, 3H).

IIpome:xxyTouHoe coeIHHEeHHEe j4: (E)-2-(6enzo[b]tnoden-3-mnmernien)- 1 -
uKJonponuiadyTan-1,3-1uox

XKenroe macno (0,4 T, 63%).
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'H-AIMP (300 MI', CDCls) 8=7,96-7,84 (m, 3H), 7,75 (1, J=1,1 ', 1H), 7,56-7,38 (M,
2H), 2,45 (c, 3H), 2,03 (ar, J=7.9, 3,6 T'u, 1H), 1,28-1,08 (M, 2H), 1,04-0,83 (m, 2H).

IIpome:xxyTouHoe  coeguHeHue  jS: Terparunpo-2H-nupan-4-un-(Z)-3-oxco-2-
(Tueno[2,3-b]nupuauH-3-nnMeTuneH)0yTaHoaT

Kenroe macino (0,04 r, 25%).

'H-AIMP (300 MTI'ni, CDCl3) 6=8,63 (n, J=4,6 I'n, 1H), 8,14 (n, J=8,1 I'y, 1H), 7,94 (c,
1H), 7,76 (¢, 1H), 7,40 (an, J=8,1, 4,6 'y, 1H), 5,16 (tT, J=8,6, 4,1 'y, 1H), 3,81 (xT, J=11,8,
4.6 T'u, 2H), 3,49 (mnx, J=11,8, 8,8, 3,0 I'y, 2H), 2,46 (¢, 3H), 1,91 (um, J=8,5, 4,1 I'y, 2H), 1,63
(ntm, J=13,0, 8,5, 4,1 T'y, 2H).

IpomexkyTounoe coenmuenue j6: M3onpomui-(Z)-3-(7-6pombenso[b]ruoden-3-mn)-2-
(mKIonponaHKapOOHWIT)aKpUIIAT

XKentoe macno (0,13 r, 32%).

'H-AIMP (300 MI'y, CDCls) 8=7,88 (c, 2H), 7,85 (c, 1H), 7,57-7,53 (m, 1H), 7,38-7.31
(m, 1H), 5,19 (m, J=6,3 T'u, 1H), 2,08 (rt, J=7,8, 4,6 T'u, 1H), 1,35 (c, 3H), 1,32 (¢, 3H), 1,21-
1,11 (m, 2H), 1,02-0,91 (m, 2H).

IIpomexyTouHoe coequHeHue  j7: Mertun-(Z)-2-((7-6pombenzo[b]tuoden-3-
wi)metuieH)-4,4.4-rpudrop-3-okcodyTaHoar

XKentoe TBepnoe Bemectso (0,040 r, 10%).

'H-SIMP (300 MI'n, CDCl3) 8=8,22 (n, J=1,0 I', 1H), 7,87 (r, J=1,3 I', 1H), 7,78-7,75
(M, 1H), 7,69 (z, J=5,0 'y, 1H), 7,38-7,34 (M, 1H), 3,92 (¢, 3H). '°F SIMP (282 MI', CDCl5)
8=-75,69 (c, CF3).

IpomexkyTounoe coequnenue j8: Lluxnonponunmerni-(Z)-3-(7-0pomben3o[b|rroden-
3-wm)-2-(uuKIonponaHKapOOHUIT )aK pUIIAT

XKenroe TBepaoe BemmecTBo (0,25 1, 59%).

'H-AIMP (300 MI', CDCls) 8=7,96-7,84 (m, 3H), 7,58 (1, J=7,6 'y, 1H), 7,40-7,33 (M,
1H), 4,13 (n, J=7,5 T'u, 2H), 2,10 (T, J=7,5, 4,6 ', 1H), 1,25-1,18 (m, 3H), 0,99 (ar, J=7.9, 3,5
I', 2H), 0,71-0,46 (M, 2H), 0,41-0,23 (M, 2H).

IMpomexkyTounoe coenunenue j9: Luxnonponunmerui-(Z)-3-(7-6pombeH30[b|TrodeH-
3-m1)-2-(UMKIOTIPONaHKapOOHMIT )aKpHUIaT

XKentoe TBepnoe Bemectso (0,13 1, 50%).

'H-SIMP (300 MI'n, CDCls) 6=8,33-8,24 (v, 2H), 7,93 (¢, 1H), 7,78 (c, 1H), 7,72 (x,
J=7,8 Ty, 1H), 2,50 (c, 3H), 2,30 (c, 3H). "°F SIMP (282 MI'y;, CDCl3) =-69,81 (c, CF3).

IpomexyTounoe coenmnenune jl0: 3-((7-xnopdenso[b]tnoden-3-un)mernneH)neHraH-
2.,4-nuoH

XKentoe TBepnoe Bemectso (0,158 r, 56%).

'H-SIMP (300 MTI'n, CDCl5-d) & (m.z.): 7,77 (m, J=7,1 T, 2H), 7,69 (c, 1H), 7,45 (x,
J=5,0T', 2H), 2,48 (c, 3H), 2,29 (c, 3H).

Ipomexkyrounoe  coeqmnenme  jll:  3-((7-(tpudropmermn)denso[b|ruoden-3-
WJT)METUJICH )[IeHTaH-2,4 - THOH

XKentoe TBepnoe Bemectso (0,052 r, 50%).
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'H-SIMP (300 MI'ti, CDCls-d) & (m.11.): 8,06 (m, J=8,0 I'ni, 1H), 7,82 (¢, 1H), 7,80-7,73
(m, 2H), 7,61 (1, J=8,0 I'u, 1H), 2,50 (¢, 3H), 2,30 (c, 3H).

PF SIMP (282 MI'n, CDCls-d) § (m.1.): -62,87 (CE).

IIpomexyTounoe coenunenue jl12: 3-(2-anerun-3-okcoOyT-1-en- 1-nn)6enso[b]trnoden-
7-kapOOHUTPHI

Temuo-xxentoe TBepaoe Beuectso (0,132 r, 68%).

'H-SIMP (300 MI'i, CDCl3-d) & (m.z.): 8,10 (m, J=8,1 T'ni, 1H), 7,85 (¢, 1H), 7,81 (x,
J=7,5Tu, 1H), 7,69 (c, 1H), 7,60 (tn, J=8,1, 7,4, 1,0 I'u, 1H), 2,49 (¢, 3H), 2,31 (c, 3H).

IIpomexyTouHoe coelMHeHHUe j13: HuknonponunmeTun-(Z)-2-
(umknonponankapOoumi)-3-(TueHo[ 2,3-b [nupuaus-3-uin)akpuiart

XKentoe TBepnoe Bemectso (0,146 T, 61%).

'H-SIMP (300 MI', CDCls-d) & (m.1.): 8,63 (1, J=4,6 I'n, 1H), 8,20 (1, J=8.4 ', 1H),
7,91 (¢, 1H), 7,90 (c, 1H), 7,40 (nan, J=8,4, 4,6, 0,8 I'u, 1H), 4,12 (n, J=7,2 T'y, 2H), 2,21-2,04
(m, 1H), 1,29-1,13 (m, 3H), 1,11-0,93 (m, 2H), 0,67-0,54 (M, 2H), 0,43-0,27 (m, 2H).

IIpomexxyTounoe coexunenue jl4: IluxnonenTwi-(Z)-2-(LUuKIoNponaHKapOOHHT)-3-
(Treno[2,3-b|nmupuann-3-mn)akpunar

Caetno-xentoe TBepaoe Bemectso (0,21 r, 90%).

'"H-SIMP (300 MT', CDCl3-d) & (m.11.): 8,63 (am, J=4,6, 1,4 T, 1H), 8,19 (an, J=8.2, 1.4
I'u, 1H), 7,89 (¢, 1H), 7,86 (c, 1H), 7,40 (nn, J=8,2, 4,6 I'u, 1H), 5,36 (tT, J=5,7, 2,5 T'u, 1H),
2,10 (tt, J=8,0, 4,6 'y, 1H), 1,98-1,86 (m, 2H), 1,86-1,70 (m, 4H), 1,69-1,57 (m, 2H), 1,19 (ar,
J=6,9, 3,5 ', 2H), 0,99 (ar, J=8,0, 3,5 I'y, 2H).

IIpomexyTouHnoe cOeIHHEeHUe j158: Huxnonponunmerun-(Z)-3-(7-
uaHoOeH30[ b |truoden-3-mn)-2-(uuKaonponaHkapOOHUIT )aKpUIaT

XKenroe TBepaoe Bemectso (0,23 1, 69%).

'H-SIMP (300 MI'i, CDCl5-d) & (m.z.): 8,19-8,09 (m, 1H), 7,95 (¢, 1H), 7,92 (c, 1H),
7,81-7,74 (m, 1H), 7,62-7,53 (m, 1H), 4,13 (n, J=7,2 T'u, 2H), 2,12 (11, J=7,8, 4,6 'y, 1H), 1,29-
1,13 (m, 3H), 1,07-0,93 (M, 2H), 0,67-0,55 (m, 2H), 0,35 (aT, J=6,2, 4,6 'y, 2H).

IIpome:xxyTounoe coexunenue jl16: Merun-(Z)-3-(7-unanoden3o[b]tuopen-3-wmn)-2-
(mKIOnpOonaHKapOOHMIT)aKpUIIAT

XKentoe TBepnoe Bemectso (0,21 1, 80%).

'H-SIMP (300 MTI'ti, CDCl3-d) & (m.1.): 8,13 (1, J=9,1 T'ni, 1H), 8,02-7,86 (m, 2H), 7,79
(n, J=7,7 Tu, 1H), 7,57 (tn, J=7,7, 2,7 T'u, 1H), 3,89 (¢, 3H), 2,13-2,01 (m, 1H), 1,28-1,16 (m,
2H), 1,14-0,93 (m, 2H).

IIpomexyrounoe coenumnenne jl17:  Metun-(Z)-2-((7-umanobenso[b]ruoden-3-
WI)METUJIEH )-3-0Kkco0yTaHOAT

XKentoe tBepnoe Bemectso (0,11 1, 60%).

'H-SIMP (300 MI'r, CDCl3-d) & (m.z1.): 8,11 (1, J=8,2 T', 1H), 7,99 (c, 1H), 7,84 (c, 1H),
7,80 (n, J=7,4 'y, 1H), 7,62-7,54 (m, 1H), 3,87 (¢, 3H), 2,47 (¢, 3H).

Ipomexyrounoe coenunenue j18: (E)-2-((7-umanobenso[b]ruoden-3-wi)mermien)-3-

OKCOOyTaHaAMUL
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XKentoe TBepnoe Bemectso (0,17 1, 58%).

'H-SIMP (300 MI'ti, CDCls-d) & (m.1.): 8,35 (c, 1H), 8,14-8,07 (m, 1H), 7,88-7,73 (M,
2H), 7,63-7,54 (M, 1H), 6,08 (yw.c., 1H), 5,87 (ym.c., 1H), 2,55 (c, 3H).

Ipomexkyrounoe coegunenue j19: I{uxmonpomnmn-(E)-2-((7-unanodenso[b]ruoden-3-
WJI)METUJIEH )-3-0KCOOyTaHOAT

XKenroe TBepnoe Bewmectso (0,104 r, 30%).

'H-SIMP (300 MI'ti, CDCls-d) & (m.z.): 8,09 (m, J=8,2 T'ny, 1H), 8,02 (¢, 1H), 7,80 (x,
J=73 T'u, 2H), 7,63-7,51 (m, 1H), 4,43-4,31 (m, 1H), 2,46 (c, 3H), 0,85-0,74 (m, 2H), 0,73-0,61
(M, 2H).

IpomexkyTounoe coequnenue j20: Merun-(E)-2-((7-umnano-5-propdenso[b]ruoden-3-
WI)METUJICH )-3-0KkcO0yTaHOAT

XKentoe TBepnoe Bemectso (0,136 T, 60%).

'H-AIMP (300 MI'y, CDCl5-d) § (m.11.): 8,07 (¢, 1H), 7,79 (1, J=8,7 I'n, 1H), 7,72 (c, 1H),
7,56 (n, J=7,7 'y, 1H), 3,87 (¢, 3H), 2,47 (c, 3H).

Ipomexkyrounoe coenunenme j21: Merun-(E)-2-((7-unano-4-propdenso[b]ruoden-3-
WI)METUJIEH )-3-0KkcoOyTaHOAT

XKentoe TBepmnoe BemecTso (0,116 T, 63%).

'H-SIMP (300 MI'n, CDCls-d) & (m.z.): 8,11 (c, 1H), 7,85 (c, 1H), 7,76 (un, J=8.2, 4,3
I'u, 1H), 7,24-7,16 (m, 1H), 3,89 (¢, 3H), 2,35 (c, 3H).

IIpomexyTounoe coexunenue j22: Meruin-(E)-2-((7-unanorueno|3,2-bmupunun-3-
WI)METUJIEH)-3-0kco0yTaHOaT

XKenroe TBepnoe Bemtectso (0,77 r, 40%).

'H-AMP (300 MI', CDCl3-d) § (m.11.): 8,91 (m, J=4,7 T'i, 1H), 8,32 (c, 1H), 8,15 (c, 1H),
7,63 (m, J=4,7 'y, 1H), 3,90 (¢, 3H), 2,53 (¢, 3H).

IIpome:xkyTouHoe coeqMHEHHe j23: Huxnonponunmerui-(E)-2-((7-
nnanoben3o[b]ruoden-3-un)merunen)-3-okcodyranoar

Kentoe TBepnoe Bemectso (0,45 1, 52%).

'"H-sIMP (300 MI'u, CDCl3-d) & (m.1): 8,11 (am, J=8,2, 0,9 ', 1H), 8,06 (c, 1H), 7,83
(n, J=09 T'u, 1H), 7,79 (n, J=7,5 T'u, 1H), 7,57 (an, J=8.,2, 7,5 T'u, 1H), 4,13 (n, J=7,4 T'u, 2H),
2,48 (¢, 3H), 1,26-1,04 (m, 1H), 0,66-0,51 (m, 2H), 0,38-0,21 (m, 2H).

IIpomexyTounoe coexunenue j24: Ilpon-2-un-1-un-(E)-2-((7-unanobenso[b]trnoden-
3-un)meTuiieH)-3-okco0yTaHoaT

XKentoe TBepnoe Bemectso (0,7 1, 85%).

'"H-sIMP (300 MI'u, CDCls-d) & (m.1): 8,13 (am, J=8,2, 0,9 I'ny, 1H), 7,99 (c, 1H), 7,96
(c, 1H), 7,80 (m, J=7,1 T'u, 1H), 7,62-7,55 (m, 1H), 4,89 (mn, J=2,5 T'u, 2H), 2,55 (1, J=2,5 T'Ly,
1H), 2,40 (c, 3H).

Ipomexkyrounoe coexunenue j25: Metmn-(E)-2-((5,7-nunuanobenso[b|ruoden-3-
WI)METUJIEH )-3-0kco0yTaHOAT

XKenroe TBepnoe Beuectso (0,135 r, 59%).

'H-AIMP (300 MI', CDCls-d) & (m.x.): 8,31 (m, J=1,4 I', 1H), 7,96-7,87 (m, 2H), 7,49
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(c, 1H), 4,13 (n, J=1,0 T'u, 3H), 2,04 (m, J=1,0 'y, 3H).

IIpomexyTounoe coenmnHenue j26: byr-2-un-1-un-(E)-2-((7-unanobenso[b]rnoden-3-
WJT) METHJIEH )-3-0KCOOyTaHOAT

XKenroe TBepnoe Bemectso (0,125 r, 36%).

'H-sIMP (300 MI', CDCls-d) & (m.a.): 8,11 (tn, J=4,4, 0,8 I'y, 2H), 7,86 (1, J=0,8 I'Ly,
1H), 7,80 (m, J=7,4 T'y, 1H), 7,58 (an, J=8,2, 7,4 T'u, 1H), 4,86 (x, J=2,3 I'u, 2H), 2,48 (c, 3H),
1,89 (1, J=2,3 ', 3H).

IMpomexkyTounoe coenunenue j27: (2,2,2-rpudropatui) -2-((7-uunanodbenso[b]rrodeH-
3-UJ1) METHUJIEH)-3-0KCOOyTaHOAT

XKentoe TBepnoe BemectBo (0,079 r, 38%).

'H-SIMP (300 MTI'u, CDCls-d) & (m.1.): 8,15-7,98 (m, 2H), 7,95-7,88 (v, 1H), 7,86-7,72
(M, 2H), 4,66 (nk, J=11,7, 8,3 I'y, 2H), 2,53-2,40 (m, 3H).

Ipomexyrounoe coenmuenue j28: Merun-(E)-2-((6-x10p-7-unanodbenso[b]ruoden-3-
WJT) METHJIEH )-3-0KCOOyTaHOAT

XKentoe TBepnoe Bemectso (0,24 1, 56%).

'H-IMP (300 MI'y, CDCls-d) & (m.1.): 8,01 (», J=8,7 I', 1H), 7,91 (x, J=0,9 T'u, 1H),
7,84 (n,J=0,9 T'u, 1H), 7,58 (n, J=8,7 I'y, 1H), 3,90 (¢, 3H), 2,36 (¢, 3H).

IIpomexyTouHoe cOeIUHEeHHe j29: (E)-3-(2-umano-3-okcobyT-1-en-1-
wn)0eH30[b]ruodeH-7-kapOoHUTPUIT

TurynbHOE coennHEeHME B BHIE KenToro teepaoro Bemectsa (0,23 r, 69%) monyvanu
O0LIMM CITOCOOOM j C HCIIONIb30BAHHEM 3-OKCOOYTaHHUTPHIIA.

'H-AIMP (300 MI', DMSO-dg) & (m.1.): 9,07 (¢, 1H), 8,47 (¢, 1H), 8,22 (n, J=8,2 I'y,
1H), 7,85 (n, J=7,4 T'u, 1H), 7,64 (1, J=7,8 'y, 1H), 2,63 (¢, 3H).

IIpomexyTouHnoe coeAHHeHHe j30: 3-((5-dproprueno|2,3-b|nupuaun-3-
WJI)METUJICH )IeHTaH-2,4- TUOH

TutynbHOE coenuHeHue B BUe »kentoro TBepaoro Bemectsa (0,132 r, 61%) noayvanu
OOIIMM CITOCOOOM j.

'H-SIMP (300 MI'y, DMSO-dg) & (m.11.): 8,56 (1, J=2,4 I'n, 1H), 7,90 (c, 1H), 7,83 (ax,
J=8,7,2,4Tu, 1H), 7,55 (¢, 1H), 2,48 (¢, 3H), 2,32 (¢, 3H).

MNPUMEPHI

MNOJIYYEHHUE JUT'UAPOIIUPUIUHOB

Cnocod A (Rampa, A et al, Forsch. 1992, 42, 1284).

Ipumep Al: Merun-5-anerun-4-(6enso[b]tuoden-3-un)-2,6-numernn-1,4-guruapo-
NUPUANH-3-KapOoKcHIar

0

4 g 0 BO0AH. NH,
" HPrOH

Cwmech 3-(6enszo[b]ruoden-3-unmerunen)nenran-2,4-aquona (0,24 r, 0,98 Mmmoub, 1 3kB.),
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meTmi-3-okcodyranoara (0,158 mu, 1,47 mmons, 1,5 5kB.) u 30% BOIHOrO pacTBOpa aMMHUAaKa
(0,62 mn, 9,8 mmonb, 10 3kB.) B #-PrOH (2 M) HarpeBanu npu teMnepaType KUIEHUs] B TEUCHUE
12 u. Ypgansanu pacTBOpUTENb MPU MOHIKEHHOM naBiieHud. OCTaTOK TMepeMernaid B BOAY U
SKCTParupoBaJid AUXJIOpMETaHOM u STuianeratoM. OObeNMHEHHbIE OpPTaHUYECKHE CJIOU
MPOMBIBJIN COJIIHBIM pacTBopoM, cymrmiu (NapSOs), GunbTpoBaan M KOHIEHTPUPOBATIH H
HEOYMIICHHBbIH MPOAYKT OYMINAJIM TOCPEACTBOM KOJOHOUYHOU (umui-xpomarorpadguu Ha
cuimkarene ¢ ucnoib3oBanneM CH,Cl/MeOH (1%) B kadecTBe 3JHO€HTA AJS MOJYYEHUS
TUTYJIBHOTO COEMHEHMUs B BUJIE JKEITOrO TBepaoro Berectsa (114 mr, 25%).

'H-SIMP (300 MI'y, CDCl3) $=8,10 (n, J=8,0 I'n, 1H), 7,79 (n, J=7,9 I'y, 1H), 7,34 (ar,
J=24.0, 7,1 T'y, 2H), 7,13 (c, 1H), 6,27 (yur.c., 1H), 5,47 (¢, 1H), 3,64 (c, 3H), 2,34 (c, 3H), 2,27
(c, 3H), 2,14 (c, 3H).

HRMS (IE) m/z soraucieno Ci1oH1gNO3S [M*]: 341,1086, obHapysxeno: 341,1069.

ITpumep Al npencrasnsier coOOH palleMUIECKYIO CMECh IBYX CTEPEOU30OMEPOB, KOTOPBIE
pa3meNsui MOCPenCTBOM mojymnpenaparuBHoi xupaiapbHo BOYKX (kononka: ChiralPak TA, S
MKM, 4,6%250 mm, smoeHT: H-rekcan/m-PrOH 95:5), monyuass mpumep A2 (sHaHTHOMEp 1,
Tr=22,54 w™wuH, >SHaHTHOMEpHBIA U30BITOK 95,60%; uucrora 96,46%) u npumep A3
(onanTHOoMep 2, Tr=18,10 muH, 3HaHTHOMEPHBIN H30BITOK 99,88%; uncrora 92,87%). Uucrory
omnpenensian ¢ noMombio aHanmutudeckoi kosoHku RP-C18 (Gemini-NX C18 5 mxwMm, 4,6x150
mM; smoeHTel. ACN/Boga/100 MM anerara ammonust, pH 7). AGCOIOTHYIO CTEPEOXUMUIO HE
OTIPENEIISITH.

IIpumep A4: S-auernn-4-(6enso[blrnoden-3-un)-2,6-gumernn- 1,4-guruaponupuaus-3-
KapOokcamuzg

TutynbHOE coenMHEHHE B BHE JKENTOro TBepnoro sewectBa (73 mr, 22%) nomydanu
criocobom A.

'H-AIMP (300 MI', CDCl3) 8=8,05 (1, J=7,7 T'n, 1H), 7,76 (1, 1=7,6 I'n, 1H), 7,29 (ar,
J=15,0, 7,0 ', 2H), 7,09 (¢, 1H), 6,76 (¢, 1H), 5,65 (yurc., 2H), 5,34 (c, 1H), 2,25 (c, 3H), 2,08
(c, 6H).

HRMS (IE) m/z Beraucneno CigHgN>O,S: 326,0910, o6Hapyskeno: 326,1011.

Mpumep AS: 1-(4-(6enzo[b]ruoden-3-mn)-5-6enzomnn-2,6-qumerun- 1,4-
OUTHIPONUPUINH-3-UT)3TaH-1-OH

TutynbHOE COENMHEHWE B BHJIE TEMHO-KEITOro TBepmoro BemectBa (63 wr, 16%)
MOJTy4YaJTd CIIOCOOOM A.

'H-IMP (300 MI'y, CDCls) §=7,79-7,70 (m, 1H), 7,65-7,56 (m, 1H), 7,53-7,31 (M, SH),
7,25-7,18 (m, 2H), 7,06 (¢, 1H), 5,72 (yu.c., 1H), 5,56 (c, 1H), 2,48 (¢, 3H), 2,07 (c, 3H), 1,77
(c, 3H).

HRMS (IE): m/z Beruucieno Co4Hy NO,S [M*]: 387,1293, obnapy:xeno: 387,1286.

[Ipumep A6: Mertun-5-auerun-4-(6enso[b|ruoden-3-wn)-6-metmn-2-pennn-1,4-
TUTHIPONUPUINH-3-KapOOKCcHIaT

TurynbHOE CcoequHEHWE B BHIE TEMHO-XKEJNTOro TBepaoro Bemectsa (15 wr, 5%)

noJy4aiu crocodom A, ucrionszyst MeOH.
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'H-SIMP (300 MTI'ti, CDCl3) 8=8,21 (1, J=8,2 I', 1H), 7,83 (1, J=7,9 I'y, 1H), 7,45-7,31
(M, SH), 7,30-7,24 (M, 3H), 6,02 (yu.c., 1H), 5,59 (¢, 1H), 3,38 (¢, 3H), 2,41 (c, 3H), 2,17 (c,
3H).

HRMS (IE): m/z Beruucneno Cy4Hy NO3S [M']: 403,1242, obHapyxeno: 403,1252.

ITIpu cunrese ['aHya crepyrIUX NPUMEPOB BMECTO cMeced 1,3-mukapOOHHMIIBHBIX
COEAMHEHUI U aMMHaKa UCIOJIb30BAJIM 3apaHee MOJTyUYeHHbIe eHAMUHBI:

Ipumep AS8: 1-(4-(6enso[b]rroden-3-mn)-2,6-AUMETUI-S-HUKOTHHOWI- 1,4-TUTHAPO
NUPUAUH-3-11)3TaH-1-0H

TutynbHOE COENMHEHWE B BHIE TEMHO-KEITOro TBepmoro BemectBa (60 wmr, 19%)
noJy4aiu crnocodbom A ¢ ucnonbszoBanueM (E)-4-amuHoneHT-3-eH-2-oHa B EtOH.

'"H-SIMP (300 MI'n;, CDCl3) 8=8,64 (1, J=11,7 ', 2H), 7,84-7,60 (m, 3H), 7,35-7,21 (m,
3H), 7,08 (c, 1H), 5,97 (yur.c., 1H), 5,56 (¢, 1H), 2,45 (¢, 3H), 2,10 (¢, 3H), 1,77 (¢, 3H).

HRMS (IE): m/z Boruucneno Cy3HyN,O,S [M™]: 388,1245, obHapykeno: 388,1229.

Ipumep A9: Merun-5-anerun-4-(6enso[b]ruoden-3-mn)-6-metun-1,4-nuruapo-[2,3'-
OunmpunnH|-3-kapOokcunar

TutynbHOE coenMHEHHE B BHUIE JKenToro TBepumoro BemecTtBa (31 mr, 16%) momydanu
croco0oM A C HCMONBb30BaHUEM METWI-(Z)-3-aMUHO-3-(MupuanH-3-mi)aKkpuiata B YKCYCHOR
KHCJIOTE.

'H-SIMP (300 MI', CDCl3) 8=8,49 (c, 1H), 8,42 (c, 1H), 8,18 (1, J=8,0 I'u, 1H), 7,83 (x,
J=8,0 I'y, 1H), 7,55 (», J=7,9 I'u, 1H), 7,41 (1, J=7,5 'y, 1H), 7,33 (1, J=7,2 'y, 1H), 7,26-7,16
(M, 2H), 6,68 (ym.c., 1H), 5,59 (¢, 1H), 3,37 (¢, 3H), 2,41 (c, 3H), 2,15 (c, 3H).

HRMS (IE) m/z Beruamcneno Cy3HyN,O3S [M*]: 404,1195, o6napysxkeno: 404,1179.

Ipumep A10: 2.2.2-tpudropstun-5-anernin-4-(6enso[b]ruoden-3-mn)-2,6-numern-
1,4-nurunponupuanH-3-kapOokcuIaT

TurtynbHOE coennHeHne B BHIE XKenaToro teepaoro semiectsa (190 mr, 58%) nonyuanu
cnocobom A ¢ wucnojp3oBanueM 2.2 2-tpudpropatui-(E)-3-amunoOyT-2-eHoaTa B 2,2,2-
TpudropaTaHoINE.

'H-SIMP (300 MI', CDCls) 6=8,08 (x, J=7,9 I'y, 1H), 7,81 (n, J=8,0 I'n, 1H), 7,35 (ar,
J=21,4,7,1 Ty, 2H), 7,17 (c, 1H), 6,10 (yur.c., 1H), 5,47 (c, 1H), 4,58-4,27 (m, 2H), 2,37 (c, 3H),
2,31 (¢, 3H), 2,16 (c, 2H). "’F-SIMP (300 MI'y, CDCl3) 6=-73,39 (r, J=8,1 I'ny).

HRMS (IE) m/z Boruncneno CooHgFsNO3S [M™]: 409,0960, obHapyskeno: 409,0943.

ITpumep A10 rugponu3oBau sl MONTyYeHHst KapOOHOBOI KHCIOTHI 1o pumepy All:

Ipumep All: S-aunerun-4-(6enso[b]troden-3-mn)-2,6-numerni-1,4-TuruaponupuIuH-
3-kapOOHOBAsT KUCJIOTA

2,2,2-rpudropaTin-5S-anerun-4-(6enzo[blruoden-3-mn)-2,6-numernn-1,4-
muruaponupunus-3-kapookcunat (0,05 r, 0,14 mmonp, 1 3kB.) pacTBOpsM B TuOKcaHe (3 M)
npu KOMHaTHOH Temniepatype. Jobasmsu ruapoxcun Harpus (0,42 mn, 0,84 Mmonb, 6 5KB.) U
peakMoOHHYK0 cMech HarpeBaiu npu 130°C B TeueHue 4 vacoB. Y ansiin pacTBOPUTENb IMPHU
noHrkeHHOM nasiennn u nodasistim Bogy u 2 H HCl (pH 6-7). Cmech skcTparupoBaiu

AUXJIOPMETAHOM U 3THJIALIETATOM U O6"beI[I/IHeHHbIe OpTaHHUYECKUEC CJION NIPOMBIBAJIN COJITHBIM
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pactBopoM, cyurid (NaxSO4), GunbTpoBamun U KOHIEHTPUPOBAIH. HeOUuIneHHBIH MPOIYKT
OYHINAJIH TIOCPEICTBOM KOJOHOUHOU (udi-XxpoMaTorpaduu Ha CUIIHKAreje ¢ UCIOIb30BAHUEM
CH,Cl,/MeOH (4%) B kauecTBe 3JIO€HTA MJI MOJYYEHHUs] TUTYJIbHOro coemuHeHust (15 wr,
38%).

'H-SIMP (300 MI'yy, CDCl5) §=11,82 (¢, 1H), 8,95 (c, 1H), 8,14 (mzn, J=6.9, 1,3 T, 1H),
7,89 (nn, J=7,0, 1,6 T'u, 1H), 7,32 (T, J=7,6, 1,5 'y, 2H), 7,18 (c, 1H), 5,40 (c, 1H), 2,32 (c,
3H), 2,24 (c, 3H), 2,10 (c, 3H).

HRMS (IE) m/z Beruncneno C1gHi7NO3S [M*]: 327,0929, obHapyxkeno: 327,0937.

Cnoco6 B (B3sat uz W02006047537)

pumep  BI: 1-(4-(6enso[b]ruoden-3-mn)-2,6-numerni-5-(4-meTunnunepasus- 1-

kapOoHW)- 1,4-TUrHAPONUPUIHH-3-UJT)3TaH- 1 -OH

o
= o Q0 a
S 1 A ke
s L\/NH MeCH

Cwmech 3-(6enzo[b]tuoden-3-unmernneH)nenran-2,4-quona (0,12 r, 0,49 mmouns, 1 3kB.),

1-(4-metunnunepasus- 1 -mn)oyran-1,3-auona (0,1 r, 0,54 mmonb, 1,1 5kB.), anerata aMMOHHUS
(0,06 1, 0,73 mmonb, 1,5 3xB.) B MeOH (2 mu) HarpeBain B MHKPOBOJHOBOM DPEAKTOpE IPH
130°C B Teuenme 15 MuH. PeakumoHHON cMecH MO3BOMsIM oxnaxkaaTbess no RT, a 3arem
KOHIeHTpupoBaau. OCTaTOK OUMIIAIN MOCPEACTBOM KOJOHOYHOH (uI-xpomarorpaduu Ha
cunukarene ¢ ucnonb3oBanueM CH,Cl,/MeOH (5%) B kauecTBe »JrO€HTAa AJISL MOTYYCHHS
TUTYJIBHOTO COEIMHEHUS B BUJE JKeNTOro TBeproro Bemecrsa (30 mr, 16%).

'H-AIMP (300 MI', CDCl3) 8=7,87 (n, J=7,6 T'ny, 1H), 7,80 (1, J=7,3 I'n, 1H), 7,34 (ar,
J=14,8, 6,7 T'y, 2H), 7,09 (¢, 1H), 5,91 (yurc,, 1H), 5,38 (c, 1H), 3,90 (n, J=11,6 'y, 1H), 3,11-
2,92 (m, 1H), 2,91-2,73 (m, 1H), 2,68-2,55 (m, 1H), 2,37 (¢, 3H), 2,33-2,19 (M, 2H), 1,90 (¢, 3H),
1,85 (¢, 3H), 1,69 (c, 3H), 1,55-1,36 (m, 1H), 0,40-0,17 (m, 1H).

HRMS (IE): m/z Boruncneno Cy3HyN30,S [M™]: 409,1824, obnapyskeno: 409,1834.

Mpumep B2: 5-auerun-4-(6enso[b]ruoden-3-mn)-N,N-qustun-2,6-qumerun- 1,4-
TUTHIPONUPUINH-3-KapOoKcaMuz

TutynbHOE coennHEHHE B BHUIE KenToro Teepnoro Bemectsa (30 mr, 16%) monyyanu
criocobom B.

'H-IMP (300 MT'u, CDCls) 8=7,86 (1, J=7,3 T'n, 1H), 7,78 (n, J=7,8 'y, 1H), 7,35-7,28
(m, 2H), 7,11 (c, 1H), 5,68 (yu.c., 1H), 5,37 (¢, 1H), 3,50-3,28 (M, 1H), 3,23-2,94 (m, 1H), 2,86-
2,75 (m, 1H), 2,70-2,45 (m, 1H), 2,37 (¢, 3H), 1,93 (¢, 3H), 1,71 (¢, 3H), 0,94 (T, J=6,0 'y, 3H),
0,20 (c, 3H).

HRMS (IE) m/z Boruncneno CoHyN202S [M*]: 382,1715, obnapysxkeno: 382,1724.

Ipumep B3: 1-(4-(6enszo[b]rroden-3-mn)-2,6-mumernn-S-(mopdonun-4-kapoonmn)-1,4-
OUTHIPOIUPUINH-3-UT)3TaH-1-0OH

TutynbHOE coennHEeHHE B BHIE JKeNTOro Teepnoro semectsa (18 mr, 12%) monmyuanu
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criocobom B.

'H-IMP (300 MT'ti, CDCls) 8=7,89 (1, J=7,3 T'ny, 1H), 7,83 (n, J=7,9 I'y, 1H), 7,45-7,28
(m, 2H), 7,11 (¢, 1H), 5,66 (yur.c., 1H), 5,39 (c, 1H), 3,84 (n, J=11,8 T'u, 1H), 3,54-3,36 (m, 2H),
3,14-2,97 (m, 2H), 2,90-2,79 (m, 2H), 2,66-2,45 (m, 1H), 2,38 (c, 3H), 1,93 (¢, 3H), 1,70 (c, 3H).

HRMS (IE): m/z Brumcneno CpnHyuN>O3S [M*]: 396,1508, o6Hapyskeno: 396,1494.

Mpumep B4: 2-merokcudTi-5-auetun-4-(6enszo[b]truodpen-3-un)-2,6-qumern-1,4-
AUTHAPONUPUAHH-3-KapOOKcHIaT

TutynbHOE coenuHEHHe B BHIE KenToro Teepmoro Bemectsa (30 mr, 16%) nonyyanu
cnocobom B.

'H-SIMP (300 MT', CDCl3) 68,13 (1, J=8,0 T'u, 1H), 7,80 (n, J=7,9 I'y, 1H), 7,45-7,29
(m, 2H), 7,17 (¢, 1H), 5,90 (ym.c., 1H), 5,49 (c, 1H), 4,20 (1, J=4,8 I'y, 2H), 3,57-3,50 (m, 2H),
3,33 (¢, 3H), 2,37 (c, 3H), 2,30 (¢, 3H), 2,14 (¢, 3H).

HRMS (IE): m/z Bbraucieno C,Hp;sNO,S [M*]: 385,1348, o6napy:xeno: 385,1335.

Ipumep BS: 3-aneramunonponwi-S-anermn-4-(6en3o[blruoden-3-wmn)-2,6-1umMeTn-
1,4-muruaponupUANH-3-KapOOKCHIIAT

TutynbHOE COeOMHEHHE B BHUJE JKENTOro TBepnoro Bemectsa (22 mr, 11%) nmonyyamu
criocobom B.

'H-SIMP (300 MTI'n, CDCl3) 8=8,14 (x, J=8,0 'y, 1H), 7,79 (n, J=8,0 I'y, 1H), 7,38 (1,
J=7,6 Ty, 1H), 7,34-7,25 (m, 1H), 7,14 (c, 1H), 5,56 (yu.c., 1H), 5,46 (c, 1H), 4,24-3,95 (m, 2H),
3,06-2,71 (m, 2H), 2,32 (¢, 3H), 2,30 (c, 3H), 2,16 (c, 3H), 2,04-1,94 (m, 1H), 1,85 (c, 3H), 1,81-
1,43 (m, 2H).

HRMS (IE): m/z Brumcneno Cy3HyN2O4S [M*]: 426,1613, o6Hapyskeno: 426,1603.

IIpumep B6: bensun-5-anerun-4-(6enso[b]tnoden-3-un)-2,6-numernn-1,4-guruapo-
NUPUANH-3-KapOoKcuIaT

TurynbHOe coemuHeHue B BUAe >kenToro teepaoro Bemectsa (19 mr, 10%) nmomyuanu
criocobom B.

'H-SIMP (300 MT', CDCl3) 6=8,01 (1, J=8,7 I'u, 1H), 7,79 (, J=8,5 'y, 1H), 7,41-7.26
(M, SH), 7,26-7,19 (m, 2H), 7,09 (¢, 1H), 5,87 (yui.c., 1H), 5,49 (c, 1H), 5,19-5,01 (m, 2H), 2,36
(c, 3H), 2,30 (c, 3H), 2,12 (c, 3H).

HRMS (IE): m/z sbraucieno C,sHiNO3S [MT]: 417,1399, obnapy:xeno: 417,1399.

Ipumep B7: 2-mopdonunostui-S-auerun-4-(6enso[b]ruoden-3-mn)-2,6-numern-1,4-
TUTHIPOMUPUIUH-3-KapOOKCcHIaT

TutynbHOE coeawHEHHE B BHUIE KenToro TBepmaoro eemectBa (30 mr, 11%) monyvanu
crniocobom B.

'H-IMP (300 MT'n, CDCls) 8=8,11 (n, J=9,1 I'ny, 1H), 7,79 (n, J=7,1 I'y, 1H), 7,42-7,25
(m, 2H), 7,15 (¢, 1H), 6,07 (yurc., 1H), 5,49 (c, 1H), 4,29-4,07 (m, 2H), 3,59 (T, J=4,6 T'u, 4H),
2,51 (r, J=5,7Tu, 2H), 2,38-2,33 (M, 7H), 2,31 (¢, 3H), 2,16 (¢, 3H).

HRMS (IE) m/z Boruncneno CosHagN2O4S [M*]: 440,1770, obnapysxkeno: 440,1783.

Ipumep B8: 2-(numernnamuHo)aTi-5-anetmin-4-(6enso[ b]ruoden-3-mn)-2,6-numeTu-

1,4-nurnaponupunus-3-kapookcunar
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TutynbHOE CoenmUHEHWE B BHIE KEJNTOro TBepAoro Bemectsa (15 mr, 7%) monyvanu
criocobom B.

'H-AIMP (300 MT'ti, CDCls) §=8,12 (1, J=8,0 I'n;, 1H), 7,79 (n, J=7,9 I'n, 1H), 7,43-7,23
(m, 2H), 7,15 (c, 1H), 5,97 (yurc., 1H), 5,48 (c, 1H), 4,19 (renrer, J=5,8 I'u, 2H), 2,59 (k, J=6,2
I'm, 2H), 2,36 (c, 3H), 2,30 (¢, 3H), 2,23 (¢, 6H), 2,15 (c, 3H).

HRMS (IE): m/z Bbraucieno CyHysN203S [M™]: 398,1664, o6HapysxeHo: 398,1663.

Ipumep B9: 2-auneramupostuin-5S-anerun-4-(oenso[b]ruoden-3-nn)-2,6-numernn-1,4-
TUTHIPONTUPUIUH-3-KapOOKCcHUIaT

TutynbHOE COenMHEHHE B BHUJE JKENTOro TBepaoro Bemnectsa (34 mr, 14%) nonyyanu
cniocobom B.

'H-SIMP (300 MTI'n, CDCl3) 6=8,19 (x, J=8,0 'y, 1H), 7,82 (n, J=7,9 I'y, 1H), 7,43 (1,
J=7,4Tn, 1H), 7,34 (1, J=7,4 T'u, 1H), 7,20 (c, 1H), 5,84 (yurc., 1H), 5,47 (c, 1H), 4,86 (yur.c.,
1H), 4,25-4,09 (m, 1H), 4,07-3,86 (M, 1H), 3,60-3,38 (M, 1H), 3,24-3,08 (m, 1H), 2,37 (c, 3H),
2,34 (¢, 3H), 2,20 (¢, 3H), 1,61 (c, 3H).

HRMS (IE): m/z Boruucneno CHyuN,O4S [MT]: 412,1457, obnapysxkeno: 412,1458.

Ipumep B10: Metun-5-auernn-4-(0enso[b]ruodpen-3-mn)-2-(MeTOKCUMETHI )-6-METHII-
1,4-muruaponupUANH-3-KapOOKCHIIAT

TutynbHOE COENWHEHWE B BHUAE CBETJIO-XKENTOro TBepmoro BemectBa (25 wmr, 14%)
noJty4yau crnocobom B.

'H-IMP (300 MT'ty, CDCls) 8=8,10 (1, J=8,0 I'n;, 1H), 7,80 (n, J=7,9 I'n, 1H), 7,42-7,27
(m, 3H), 7,15 (c, 1H), 5,46 (c, 1H), 4,59 (an, J=26,8 I'n, 2H), 3,63 (c, 3H), 3,47 (c, 3H), 2,41 (c,
3H), 2,14 (c, 3H).

HRMS (IE): m/z Beruamcneno CyoHy NO4S [M']: 371,1191, obnapyxeno: 371,1176.

Hpumep B11: Merun-5-auernn-4-(6enso[b]ruopen-3-nn)-2-((mumMeTnIaMuHO )METHII )-
6-metmi- 1,4- muruponupuanH-3-kapOoKCuiIaT

TutynbHOE COeNMHEHHE B BHJE JKENTOro TBepmoro Bemectsa (25 mr, 11%) nmonyyanu
cniocobom B.

'H-SIMP (300 MTI'n, CDCl3) 68,18 (c, 1H), 8,10 (x, J=8,2 I'n, 1H), 7,80 (n, J=7,6 I'y,
1H), 7,43-7,28 (m, 2H), 7,14 (¢, 1H), 5,47 (¢, 1H), 3,73-3,50 (M, SH), 2,42 (c, 3H), 2,29 (c, 6H),
2,14 (¢, 3H).

HRMS (IE) m/z Bruncneno Co HyyN-O3S [M*]: 384,1508, oGHapyskeHo: 384,1506.

Hpumep B12: ITupuann-4-unvernn-5-anerun-4-(0en3o[blruoden-3-wmn)-2,6-numern-
1,4-muruaponupuANH-3-KapOOKCHIIAT

TutynbHOE COeOMHEHHE B BHUJE JKENTOro TBepnoro Bemectsa (25 mr, 13%) monyyanu
ciocobom B.

'H-SIMP (300 MTI'y, CDCl3) 8=8,49-8,34 (M, 2H), 8,03 (1, J=6,8 I'ny, 1H), 7,80 (x, J=8,5
I'm, 1H), 7,35-7,20 (M, 2H), 7,14 (c, 1H), 6,93 (¢, 1H), 6,91 (c, 1H), 6,33 (c, 1H), 5,52 (c, 1H),
5,08 (x, J=13,7 I'u, 2H), 2,35 (¢, 3H), 2,33 (c, 3H), 2,16 (c, 3H).

HRMS (IE): m/z Brumcneno C4H»nN,O3S [M*]: 418,1351, obHapysxkeno: 418,1360.

Ipumep B13: 4-merokcubensmn-S-auerun-4-(6enso[b|ruoden-3-mun)-2,6-numern-1,4-
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OUTHIPONUPUINH-3-KapOOKCcHIaT

TutynbHOE COeAMHEHHE B BHUE JKEJNTOro TBepnoro semectsa (28 mr, 13%) monmyuanu
criocobom B.

'H-AIMP (300 MI'i, CDCls) 8=8,00 (1, J=8.,6 I'ny, 1H), 7,78 (x, J=8,5 I', 1H), 7,32-7,20
(m, 2H), 7,16 (», J=8,5 T'u, 2H), 7,08 (¢, 1H), 6,83 (n, J=8,6 ', 2H), 5,93 (¢, 1H), 5,47 (c, 1H),
5,02 (», J=2,8 ', 2H), 3,81 (c, 3H), 2,35 (¢, 3H), 2,28 (¢, 3H), 2,11 (¢, 3H).

HRMS (IE): m/z Bbraucieno CosHysNO4S [M*]: 447,1504, obnapyskeno: 447,1506.

Mpumep B1S: IMTupuaus-2-unverun-5-anerni-4-(6enso[bjrnoden-3-mn)-2,6-numernn-
1,4-muruaponUPUANH-3-KapOOKCHIIAT

TutynbHOE COeNMHEHKE B BHJE JKeNTOro TBepmoro Bemectsa (35 mr, 14%) nonyyanu
cniocobom B.

'H-AIMP (300 MTI'y, CDCl3) 8=8,53 (n, J=4,0 T'u, 1H), 8,04 (x, J=8,5 I'y, 1H), 7,78 (x,
J=8,5 I'n, 1H), 7,52-7,43 (m, 1H), 7,31-7,21 (m, 2H), 7,15 (1, J=5,4 I'n, 2H), 6,91 (n, J=7,8 I'y,
1H), 6,22 (c, 1H), 5,55 (¢, 1H), 5,22 (n, J=3,8 ', 2H), 2,34 (c, 3H), 2,31 (¢, 3H), 2,14 (¢, 3H).

HRMS (IQ) m/z Bbruucieno Co4Ho3N»>O5S [M+1]: 419,1429, obnapykeHo: 419,1436.

Ipumep B16: Merun-5-auerun-4-(6enso[b]ruoden-3-mn)-6-metmn-2-(MopdonuHo-
metwn)- 1,4-muruaponupuaus-3-kapookcunaT

TutynbHOE COeAMHEHHE B BHIE JKENTOro TBepnoro Bemectsa (25 mr, 10%) monmyyanu
cniocobom B.

'H-AIMP (300 MI', CDCls) 8=8,16-7,97 (m, 2H), 7,80 (1, J=8,0 I', 1H), 7,42-7,17 (M,
2H), 7,11 (c, 1H), 5,47 (¢, 1H), 3,82-3,69 (M, SH), 3,64 (c, 4H), 2,52 (1, J=4,6 T'u, 4H), 2,42 (c,
3H), 2,13 (c, 3H).

HRMS (IE) m/z soruncneno Cy3HayN2O4S [M*]: 426,1613, o6napysxkeno: 426,1604.

Mpumep B16-a: umerun-4-(6enso[b]troden-3-un)-2,6-6uc(mopdoamHomernn)-1,4-
OUTUAPOTIUPUIHNH-3,5-TuKapOOKCHIaT

'H-AIMP (300 MT'u, CDCl3) 8=9,52 (¢, 1H), 8,06 (n, J=8,4 T'u, 1H), 7,79 (n, J=7,8 'y,
1H), 7,47-7,14 (m, 2H), 7,05 (c, 1H), 5,48 (c, 1H), 3,80 (n, J=4,6 'y, 12H), 3,55 (x, J=1,7 I'y,
6H), 2,56 (tx, J=11,7, 5,9, 4,9 T'u, 8H).

HRMS (IE) m/z Beuncneno Cy;H33N3O6S [M*]: 527,2090, o6HapyxkeHo: 527,2064.

Mpumep B17: 2-ruppokcusTiii-S-aunerun-4-(6enso[b]ruoden-3-mwn)-2,6-numermn-1,4-
TUTHIPONUPUINH-3-KapOOKCHIaT

TutynbHOE COeNMHEHHE B BHJE JKENTOro TBepnoro Bemectsa (25 wmr, 10%) monyyamu
crniocobom B.

'H-IMP (300 MI'n, CDCl3) 6=8,14 (1, J=8,1 I'n, 1H), 7,81 (x, J=7,9 ', 1H), 7,35 (ar,
J=25.8, 7,3 T'y, 2H), 7,17 (¢, 1H), 6,07 (c, 1H), 5,48 (¢, 1H), 4,25-4,05 (M, 2H), 3,68 (c, 2H),
2,34 (¢, 3H), 2,32 (¢, 3H), 2,16 (¢, 3H), 1,83 (ymrc., 1H).

HRMS (IE): m/z Boruaucneno CooHz NO4S [M']: 371,1191, obnapy:xeno: 371,1190.

Ipumep B18: 1-(4-(6enzo[b]ruoden-3-wmn)-5-(uukaonponaHkapOoHmwI)-6-
LUKJIONPONUI-2-MeTHII- 1 ,4- TMruAPOTINPUANH-3-11)3TaH- 1 -OH

TurynbHOE coennHEeHHE B BHIE JKenToro Teepnoro semectsa (15 wmr, 10%) momyuanu
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criocobom B.

'H-IMP (300 MT't, CDCls) 8=8,07 (1, J=8,0 I'n;, 1H), 7,78 (x, J=8,0 I'ny, 1H), 7,45-7,26
(m, 2H), 7,04 (¢, 1H), 5,78 (c, 1H), 5,57 (c, 1H), 2,39 (¢, 3H), 2,37-2,23 (M, 1H), 2,13 (c, 4H),
1,27 (c, 1H), 1,11 (tnm, J=5,6, 4,3, 2,7 I'u, 1H), 1,05-0,88 (M, 3H), 0,86-0,75 (M, 1H), 0,70 (x,
J=5,5Tu, 2H).

HRMS (IE) m/z sbraucieno Cy3sHyiNO,S [MY]: 377,1424, obHapysxeno: 377,1428.

IIpumep B19: Mertun-5-anerun-4-(6enso[b]trnoden-3-um)-2-(1-(tper-
OyTokcuKapOOHMIT)a3eTUANH-3-11)-6-MeTHI- | ,4- TUruaponupuaInH-3-KapOOKCHIaT

TutynbHOE COenMHEHHE B BUIE CBETJIO-KenToro TBepaoro Bemiectsa (0,065 mr, 19%)
noJiy4anu crnocobom B.

'H-SIMP (300 MT'i, CDCls) 8=8,06 (1, J=8,1 I'n;, 1H), 7,80 (n, J=7,8 I'y, 1H), 7,50-7,22
(M, 2H), 7,14 (c, 1H), 6,69 (¢, 1H), 5,48 (¢, 1H), 4,68 (t1, J=8,8, 4,6 'y, 1H), 4,22 (Tn, J=8.9, 3.6
I'n, 2H), 3,82 (ann, J=14,7, 9,0, 5,0 T'u, 2H), 3,63 (c, 3H), 2,45 (c, 3H), 2,14 (¢, 3H), 1,46 (c,
OH).

HRMS (IE): m/z Boruucneno CasHzgN,OsS [M™]: 482,1875, obnapyskeno: 482,1874.

IIpumep B20: (1-(Tper-OyTOKCHKapOOHUT)TUNIEPUANH-4-TIT)METHII-S-alleTHII-4-
(6en3o[b] Troden-3-un)-2,6-numeTni- 1 ,4- TMrUAPOTUPUANH-3-KapOOKCHIIaT

TurynbHOE coequHEeHHe B BHIE skenToro TBepaoro semectsa (0,06 mr, 26%) nmonyyanu
cniocobom B.

'H-IMP (300 MI', CDCl3) 8=8,12 (n, J=7,9 ', 1H), 7,78 (n, J=7,9 T'ny, 1H), 7,32 (max,
J=23,7, 11,3, 4,4 'y, 2H), 7,12 (c, 1H), 6,23 (c, 1H), 5,47 (¢, 1H), 4,11-3,79 (m, 4H), 2,72-2,44
(m, 2H), 2,34 (¢, 3H), 2,30 (c, 3H), 2,17 (¢, 3H), 1,71-1,58 (m, 1H), 1,44 (c, 10H), 1,38-1,21 (m,
1H), 0,99 (tn, J=11,8, 4,2 ', 2H).

HRMS (IE) m/z sbraucieno CyoHasN,OsS [M*]: 524,2345, obHapysxeHo: 524,2349.

Hpumep B21: Iuxnorexcunmermi-5S-anerni-4-(6enso[b]ruoden-3-nn)-2,6-gumernn-
1,4-muruaponupUANH-3-KapOOKCHIIAT

TutynbHOE COeNmMHEHWE B BHUJE CBETJIO-XKENTOro TBepmoro BemiectBa (35 wmr, 17%)
noJiy4danu crnocobom B.

'H-SIMP (300 MT'n, CDCls) 6=8,13 (1, J=7,9 T'u, 1H), 7,79 (n, J=8,0 I'y, 1H), 7,43-7,19
(M, 2H), 7,12 (¢, 1H), 5,96 (¢, 1H), 5,49 (c, 1H), 3,87 (n, J=6,2 I'u, 2H), 2,36 (c, 3H), 2,30 (c,
3H), 2,16 (¢, 3H), 1,70-1,46 (m, 6H), 1,27-1,01 (m, 4H), 1,01-0,75 (m, 1H).

HRMS (IE) m/z Beruucneno CosHaNO3S [MT]: 423,1868, obHapykeno: 423,1876.

Ipumep  B22: Mertui-4-(6ens3o[ b Jruoden-3-mn)-5-(uukaonponankapOoHmn)-2,6-
TULAKJIONPOIWI- 1 ,4- TUTHAPOTIHPUANH-3-KapOOKCHIIaT

TutynbHOE coenMHEHHWE B BHUIE CBETJO-kenToro Teepaoro semectBa (0,030 r, 11%)
noJty4yau crnocobom B.

'H-SIMP (300 MI'n, CDCls) 6=8,09 (mmn, J=8,1, 1,1, 0,7 'y, 1H), 7,78 (max, J=7.8, 1.1,
0,7 I'u, 1H), 7,45-7,27 (m, 2H), 7,03 (c, 1H), 5,66 (yurc., 1H), 5,59 (c, 1H), 3,64 (c, 3H), 2,73
(tr, J=8,5, 5,5 'y, 1H), 2,37 (tT, J=8,5, 5,5 'y, 1H), 2,22 (tr, J=7,8, 4,6 'y, 1H), 1,13-0,86 (m,
6H), 0,80-0,52 (m, 6H).
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HRMS (IE) m/z Beruucneno CosHysNO3S [M']: 419,1555, obnapy:xeno: 419,1543.

B2XKX (98,4%): Bpems ynepskanus 11,68 mun.

IIpumep B23: S-auerui-4-(6enso[b|ruoden-3-mn)-2,6-numermn-N-penmn-1,4-
OUTHIPOMUPUIUH-3-KapOoKkcaMua

TurynbHOEe coennHeHue B BHIE skentoro teepaoro Bemectsa (0,04 r, 23%) nomyyanu
criocobom B.

'H-AIMP (300 MI'y, CDCls) 8=8,11-8,04 (m, 1H), 7,89-7,81 (m, 1H), 7,41-7,27 (m, 3H),
7,25-6,98 (M, 6H), 5,66 (yur.c., 1H), 5,44 (¢, 1H), 2,38 (¢, 3H), 2,22 (¢, 3H), 2,16 (c, 3H).

HRMS (IE) m/z Beraucneno CoyHyoN>O,S [M*]: 402,1402, oOHapy:xkeHo: 402,1403.

BD2XX (96,5%): Bpems ynepskanust 24,12 MuH.

Cnoco6 C

Ipumep C1: Terparunpo-2H-nupan-4-un-5-anerun-4-(6enso[b]ruoden-3-mn)-2,6-

auMeTw- 1,4-muruaponupuaus-3-kapOookcuar

S
Z s (3
- o kMeOH
f +
MH 2 O

Cwmech terparunpo-2H-nupan-4-un-(Z)-2-(6enso[b |tnodpen-3-unmeruneH)-3-

okcobyranoara (0,056 r, 0,17 mmons) u (E)-4-amunonent-3-eH-2-ona (0,017 r, 0,17 mMonb) B
mertaHoue (1 M) HarpeBanu B MUKPOBOJHOBOM peakTtope npu 130°C B reuenne 60 mun. Cmecu
no3BOJIsUN oxyaxaarbes 10 RT u ynansamu pacTBopuTesb MPpU NOHWKEHHOM AaBieHHH. OcTaTok
OUHUIIAIA TIOCPEICTBOM KOJIOHOUYHOM xpomartorpadpum (2:1 rekcaH: sTuianerar), Mnoiydas
cBeTyo-kentoe Teepaoe Bewiectso (0,07 r, 43%).

'H-AIMP (300 MT'i, CDCls) §=8,13 (1, J=7,8 T'y, 1H), 7,80 (n, J=7,8 I'ny, 1H), 7,42-7,26
(m, 2H), 7,13 (¢, 1H), 5,77 (yurc., 1H), 5,49 (c, 1H), 4,94 (rt, J=8,9, 4,5 T'u, 1H), 3,84 (nnx,
J=15.8, 12,0, 4,5 T'u, 2H), 3,46 (nonn, J=12,0, 8,9, 6,2, 3,0 I'u, 2H), 2,38 (¢, 3H), 2,32 (¢, 3H),
2,16 (¢, 3H), 1,96-1,56 (m, 4H).

HRMS (IE) m/z Beruncneno C3HysNO4S [M*]: 411,1504, obnapy:xeno: 411,1503.

BD2XKX (99,4%): Bpemst ynepskanusi 22,96 MuH.

Crnenyromue npumepsl nmoixy4anu crocodbom C:

Mpumep C2: (Terparuapo-2H-nupan-4-wn)mermn-S-anetun-4-(6er3o[b]ruoden-3-wmn)-
2,6-numetni- 1 4- iuruaponupuANH-3-KapOOKCHIaT

Caetno-xentoe TBepaoe Bemectso (0,018 r, 28%).

'H-IMP (300 MT't, CDCls) 88,12 (1, J=8,1 I'n, 1H), 7,79 (n, J=8,1 I'n, 1H), 7,44-7,23
(m, 2H), 7,13 (¢, 1H), 5,87 (yw.c., 1H), 5,48 (¢, 1H), 4,09-3,57 (M, 4H), 3,53-3,08 (M, 2H), 2,36
(c,3H), 2,32 (c, 3H), 2,16 (c, 3H), 1,88-1,52 (m, 1H), 1,52-1,08 (M, 4H).

HRMS (IE) m/z Berumcneno CoHyNO4S [M']: 425,1661, obHapyxeno: 425,1661.

B2XKX (98,8%): Bpems yaepsxanus 17,86 muH.

Ipumep C3:  Ilukiorekcui-S-auerui-4-(0enso[b]ruoden-3-mun)-2,6-numern-1,4-
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OUTHIPONUPUINH-3-KapOOKCcHIaT

Caerno-xentoe TBepaoe Bemectso (0,07 r, 36%).

'H-SIMP (300 MI', CDCls) 8=8,19-8,11 (M, 1H), 7,85-7,72 (m, 1H), 7,40-7,28 (m, 2H),
7,12 (c, 1H), 5,77 (yu.c., 1H), 5,49 (¢, 1H), 4,77 (ut, J=9,2, 5,0 T'u, 1H), 2,38 (¢, 3H), 2,30 (c,
3H), 2,16 (c, 3H), 1,92-1,61 (m, 4H), 1,47-1,13 (M, 6H).

HRMS (IE) m/z Bbraucneno Co4Hy7NO3S [M*]: 409,1712, o6napyskeno: 409,1714.

B2XKX (98,4%): Bpemst yaepsxanus 20,63 MUH.

Mpumep C4: Merun-5-auerun-4-(6enso[b]trnoden-3-mi)-2-(2-MeTOKCH-2-OKCOITHII)-6-
MeTHI- 1,4-TUruaponupuaInH-3-KapOOKCHIAT

Caetno-xentoe TBepaoe Berectso (0,148 r, 45%).

'H-SIMP (300 MT'n, CDCl5) 6=8,08 (1, J=8,1 I'u, 1H), 7,80 (x, J=8,1 'y, 1H), 7,42-7,26
(m, 2H), 7,21 (c, 1H), 6,96 (ym.c., 1H), 5,50 (¢, 1H), 4,02-3,76 (m, 2H), 3,73 (c, 3H), 3,63 (c,
3H), 2,39 (¢, 3H), 2,15 (c, 3H).

HRMS (IE) m/z Beruaucieno C,HyNOsS [M*]: 3991140, obnapy:xeno: 399,1148.

B2XX (95,2%): Bpemst ynepskanus 20,91 MuH.

Hpumep CS: Merun-5-anerun-2,6-mumern-4-(2-metundensolb|tuodpen-3-mn)-1,4-
TUTHIPOMUPUINH-3-KapOOKCcHIaT

Caetno-xentoe TBepaoe Bemectso (0,065 r, 25%).

'H-IMP (300 MT't, CDCls) 6=7,83 (1, J=8,1 I'n;, 1H), 7,67 (n, J=8,1 I'n, 1H), 7,35-7,14
(m, 2H), 5,63 (yu.c., 1H), 5,59 (¢, 1H), 3,49 (c, 3H), 2,50 (c, 3H), 2,29 (c, 3H), 2,25 (¢, 3H),
2,07 (c, 3H).

HRMS (IE) m/z Beruaucneno CooHy NO3S [M*]: 355,1242, o6Hapyxeno: 355,1241.

B2XKX (98,43%): Bpems ynepxanus 18,11 muH.

Mpumep C6: Iuxnonponunmerun-5S-auerun-4-(0enso[blruoden-3-mn)-2,6-mumern-
1,4-nuruaponupuanH-3-kapOoKcuIaT

Caerno-xentoe TBepaoe Berectso (0,065 r, 25%).

'H-SIMP (300 MI'y, CDCl3) $=8,15 (1, J=8,0 I'n, 1H), 7,79 (x, J=8,0 I', 1H), 7,34 (ar,
J=13,1, 7,4 T'u, 2H), 7,16 (c, 1H), 5,78 (yurc., 1H), 5,51 (¢, 1H), 3,88 (un, J=7.6, 3,9 I'u, 2H),
2,39 (¢, 3H), 2,32 (¢, 3H), 2,15 (c, 3H), 1,08 (gar, J=10,9, 7,6, 3,9 T'u, 1H), 0,51 (m, J=7,6 'y,
2H), 0,20 (x, J=4,9 I'u, 2H).

HRMS (IE) m/z Boruaucneno CHpNO3S [M*]: 381,1399, obnapy:xeno: 381,1399.

B2XKX (98,9%): Bpemst ynepskanus 17,72 MuH.

Mpumep C7: Merun-5-anerun-4-(6enso[b]ruodpen-3-mm)-2-(2-MeTOKCUITII)-O-MeTHII-
1,4-muruaponupuaAnH-3-KapOOKCHIIAT

Caetno-xentoe TBepaoe Bemectso (0,16 T, 64%).

'H-IMP (300 MT'i, CDCl3) §=8,09 (1, J=8,0 I'n;, 1H), 7,80 (x, J=8,0 I'ny, 1H), 7,43-7,27
(m, 2H), 7,21 (yurc., 1H), 7,16 (c, 1H), 5,49 (c, 1H), 3,63 (c, 3H), 3,61 (a, J=5,1 'y, 2H), 3,40
(c, 3H), 3,26-3,11 (m, 1H), 3,10-2,97 (m, 1H), 2,36 (¢, 3H), 2,15 (¢, 3H).

HRMS (IE) m/z sbraucieno Co1HasNO4S [M*]: 385,1348, o6HapyskeHo: 385,1347.

B2XKX (99,7%): Bpemst ynepskanus 19,65 muH.
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Ipumep C8: Merun-5-anerun-4-(0enso[b]rnoden-3-mun)-2-((6eH3mnoKkcH )MeTH)-6-
MeTwI- 1,4-TUuruponupuauH-3-kapOoKCHIaT

XKenroe TBepnoe Bemectso (0,18 r, 64%).

'H-AIMP (300 MI', CDCls) 8=8,09 (n, J=8,0 I'ny, 1H), 7,85-7,76 (M, 1H), 7,45-7,24 (M,
8H), 7,13 (¢, 1H), 5,45 (c, 1H), 4,85-4,66 (m, 2H), 4,62 (¢, 2H), 3,61 (c, 3H), 2,37 (c, 3H), 2,13
(c, 3H).

HRMS (IE) m/z Bbraucieno CosHasNO4S [MF]: 447,1504, obunapyskeno: 447,1490.

BD2XX (95,6%): Bpemst yaepxkanus 11,55 mun.

Mpumep C9: Merun-5-anermi-4-(6en3o[b]rrodpen-3-mm)-6-meTun-2-(heHOKCUMETHT)-
1,4-muruaponupUANH-3-KapOOKCHIIAT

XKentoe TBepnoe Bemectso (0,11 1, 52%).

'H-SIMP (300 MI'y, CDCls) §=8,15-8,07 (m, 1H), 7,86-7,76 (m, 1H), 7,43-7,27 (m, 4H),
7,17 (¢, 1H), 7,14 (yurc., 1H), 7,07-6,93 (M, 3H), 5,50 (¢, 1H), 5,36-5,12 (m, 2H), 3,67 (un, J=0,6
I', 3H), 2,40 (c, 3H), 2,15 (n, 3H).

HRMS (IE) m/z Boraucneno CosHuNO4S [M']: 433,1348, obnapy:xeno: 433,1346.

B2XX (96,0%): Bpemst ynepskanus 10,20 MuH.

[Mpumep C1o0: Oenstun-5-anerun-4-(0enso[btuoden-3-un)-2,6-numernn-1,4-
OUTHIPOMUPUINH-3-KapOOKCHIaT

XKentoe TBepnoe Bemectso (0,075 r, 21%).

'H-IMP (300 MI'y, CDCls) 8=7,98-7,89 (M, 1H), 7,81-7,75 (m, 1H), 7,35-7,26 (M, 3H),
7,24-7,13 (m, 4H), 7,00 (c, 1H), 5,75 (yur.c., 1H), 5,40 (c, 1H), 4,38 (ar, J=10,9, 6,6 'y, 1H),
4,21 (nr, J=10,9, 7,2 T'u, 1H), 2,88 (T, J=06,6 I'u, 2H), 2,37 (¢, 3H), 2,23 (c, 3H), 2,10 (c, 3H).

HRMS (IE) m/z Beruucneno CosHysNO3S [M*]: 431,1555, obnapyxeno: 431,1549.

B2XKX (97,6%): Bpemst ynepsxanus 17,80 muH.

Ipumep C11: Mertun-4-(6en3o[b]rruoden-3-un)-S-(uuknonponaHkapOoHu)-6-
LUKJIONPONUI-2-MeTHII- | ,4- IMTUAPONTUPUANH-3-KapOOKCHIIAT

Kentoe TBepnoe Bemectso (0,080 r, 40%).

'H-SIMP (300 MI'y, CDCls) 88,53 (c, 1H), 8,09-7,91 (m, 1H), 7,91-7,79 (m, 1H), 7,37-
7,16 (m, 2H), 7,03 (c, 1H), 5,28 (¢, 1H), 3,51 (c, 3H), 2,47-2,39 (m, 1H), 2,28 (¢, 3H), 2,28-2,20
(m, 1H), 1,00-0,59 (m, 8H).

HRMS (IE) m/z Boruaucneno Co3HiNO3S [M*]: 393,1399, obnapy:xeno: 393,1403.

B2XKX (98,3%): Bpems ynepskanust 16,05 muH.

Mpumep C14: Mertun-5-anerun-4-(6enso[b]tnoden-3-mun)-6-merun-2-(tpudTopmeTi)-
1,4-muruaponupuaAnH-3-KapOOKCHIIAT

XKentoe TBepnoe Bemectso (0,012 r, 6%).

'H-SIMP (300 MI'n, CDCl3) 8=8,00 (amm, J=8,1, 1,3, 0,7 ', 1H), 7,83 (maz, J=7.8, 1.3,
0,7 I'u, 1H), 7,46-7,30 (m, 2H), 7,17 (¢, 1H), 6,22 (yu.c., 1H), 5,51 (c, 1H), 3,65 (¢, 3H), 2,43 (c,
3H), 2,11 (c, 3H). "F-SIMP (300 MI', CDCl3) 8=-63,89 (3F).

HRMS (IE) m/z seraucneno CioHisFsNO3S [M*]: 395,0803, o6napy:xeno: 395,0792.

B2XKX (99,5%): Bpemst ynepsxanus 12,57 MuH.
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Ipumep C15 u Hpumep C16: Merun-5-anerun-4-(6enso[b]rrnoden-3-nm)-6-6en3nn-2-
MeTwi-1,4-nuruaponupunui-3-kapookeunar u Metui-4-(6enso[b]rrnoden-3-un)-2,6-numern-
5-(2-¢penunanerun)-1,4-muruApONUPUANH-3-KapOOKCHIAT

Crocobom C monywamu npumepel C15 u C16, xoTopble pa3feisuii HOCPENCTBOM
KOJIOHOYHOM XpomaTtorpadpuu.

Ipumep C15: Xenroe TBeproe Bemectso (0,02 r, 6%).

'H-AIMP (500 MT'i, CDCls) §=8,07 (1, J=8,2 T';, 1H), 7,81 (x, J=8,2 I'ny, 1H), 7,41-7,26
(m, 7H), 7,14 (c, 1H), 5,70 (ym.c., 1H), 5,53 (c, 1H), 4,35 (n, J=16,1 I'y, 1H), 4,11 (x, J=16,1
I'n, 1H), 3,64 (c, 3H), 2,20 (c, 3H), 2,14 (c, 3H).

HRMS (IE) m/z Bbraucneso CosHiNOsS [MT]: 417,1399, obHapy:xkeno: 417,1400.

BD2XX (98,6%): Bpemst ynepskanusi 12,86 MuH.

Ipumep C16: XKenroe TBepnoe Bemectso (0,078 r, 24%).

'H-SIMP (500 MI'y, CDCls) 8=8,13 (1, J=8,0 I';, 1H), 7,84 (1, J=8,0 I'ny, 1H), 7,40 (max,
J=8,2,7,0, 1,3 'y, 1H), 7,33 (mnx, J=8.2, 7,0, 1,3 'y, 1H), 7,26-7,20 (m, 2H), 7,20-7,15 (m, 2H),
7,00 (c, 1H), 6,99 (c, 1H), 5,82 (ymr.c., 1H), 5,60 (c, 1H), 3,91 (n, J=15,9 I'y, 1H), 3,67 (¢, 3H),
3,58 (1, J=15,9T'y, 1H), 2,40 (c, 3H), 2,29 (c, 3H).

HRMS (IE) m/z Beraucieno CosH;NO3S [M]: 417,1399, obnapy:xeno: 417,1396.

B2XKX (95,4%): Bpemst ynepskanusi 15,69 muH.

Ipumep C18: Merun-4-(6enso[b]rruoden-3-mun)-5-(2-MeToKCHALETIIT)-2,6- TUMETHII-
1,4-nurnaponupunuH-3-kapookcunaT

XKenroe tBepnoe Bemectso (0,03 1, 23%).

'H-SIMP (300 MI'ti, CDCls) 8=8,10 (x, J=8,7 I'n, 1H), 7,82 (n, J=8,7 I'n;, 1H), 7,41 (T,
J=7,6 I'u, 1H), 7,33 (1, J=7,6 T'y, 1H), 7,16 (¢, 1H), 5,96 (c, 1H), 5,44 (c, 1H), 4,32 (1, J=16,1
I'u, 1H), 3,92 (n, J=16,6 ', 1H), 3,66 (c, 3H), 3,28 (¢, 3H), 2,43 (c, 3H), 2,31 (¢, 3H).

HRMS (IE) m/z Bbraucieno CooHyNO4S [M*]: 371,1191, obnapysxeno: 371,1183.

B2XX (97,4%): Bpemst yaepxanus 22,72 MUH.

Mpumep C19: Merun-5-auerun-4-(0en3o[b]truoden-3-uin)-6-(METOKCUMETHIT)-2-METHII-
1,4-muruaponupUANH-3-KapOOKCHIIAT

XKentoe TBepnoe BemectBo (0,062 1, 36%).

'"H-SIMP (300 MI't, CDCl3) 8=8,08 (1, J=8,0 I', 1H), 7,81 (1, J=8,0 I'n, 1H), 7,42-7,36
(M, 2H), 7,31 (T, J=7,5 T'y, 1H), 7,17 (c, 1H), 5,47 (c, 1H), 4,71 (c, 2H), 3,65 (¢, 3H), 3,52 (c,
3H), 2,32 (c, 3H), 2,07 (c, 3H).

HRMS (IE) m/z Boruucneno CooHa NO4S [M*]: 371,1191, obuapyxkeno: 371,1187.

B2XX (96,0%): Bpemst ynepskanusi 26,61 MuH.

Ipumep C20: Mertun-5-anerun-4-(0enso[b]ruoden-3-un)-2-(propmern)-6-metmn- 1,4-
TUTHIPOMUPUINH-3-KapOOKCHIaT

XKentoe TBepnoe Bemectso (0,015 1, 7%).

'H-SIMP (300 MI'n, CDCls) 6=8,09 (x, J=8,0 I', 1H), 7,81 (z, J=8,0 I'n, 1H), 7,36 (ar,
J=24.7, 7,3 I'u, 2H), 7,18 (c, 1H), 6,72 (a, J=6,5 I'u, 1H), 5,65 (nn, J=47,7, 16,3 I'u, 2H), 5,44
(c, 1H), 3,63 (c, 3H), 2,43 (c, 3H), 2,14 (c, 3H). F AMP (282 MI'y, CDCls) §=122,68 (Tx,
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J=47,7, 6,5 T'n).

HRMS (IE) m/z Boruncneno C1oHsFNO3S [M*]: 359,0991, oGnapyskeHo: 359,0977.

B2XKX (96,8%): Bpemst yaepskanus 13,25 muH.

Hpumep C21: HuknonporuameTii-S-auetmi-4-(5-¢propoenso[b|ruodpen-3-mum)-2,6-
AUMeTHII- 1 ,4- turuaponupuauH-3-kapookcunar

XKenroe TBepnoe Bewmectso (0,055 r, 52%).

'H-SIMP (300 MI', CDCls) 6=7,82 (ax, J=10,5, 2,3 I'u, 1H), 7,70 (mn, J=8,7, 5,0 I'y,
1H), 7,24 (c, 1H), 7,06 (tn, J=8,7, 2,3 'y, 1H), 5,95 (¢, 1H), 5,43 (c, 1H), 3,97-3,80 (m, 2H),
2,37 (¢, 3H), 2,32 (¢, 3H), 2,16 (c, 3H), 1,19-1,02 (M, 1H), 0,62-0,43 (m, 2H), 0,28-0,15 (m, 2H).
F SIMP (282 MI'y, CDCls) =-118.,91 (c).

HRMS (IE) m/z Beruncneno Cy»H»FNO3S [M*]: 399,1304, o6HapyskeHo: 399,1318.

BD2XKX (98,9%): Bpemst ynepskanusi 17,97 MuH.

IIpumep C22: 1-(TpeT-OyTOKCHUKapOOHWIT) MUITePUINH-4-HJT-S-aeTHi-4-
(6enzo[b]tuoden-3-mn)-2,6-numernn- 1,4-guruagponupuauH-3-kapOookcunar

TutynbHOE coenuHeHUe B BUIE kentoro Teepaoro Bemectsa (0,085 r, 21%) nonyvanu
cniocobom C ¢ ucnonp3oBaHueM anerata aMMoHust (1,5 3kB.) B MeTaHOIE.

'H-SIMP (300 MI', CDCls) 6=8,12 (n, J=7,8 'y, 1H), 7,79 (n, =7,8 I'ny, 1H), 7,34 (ar,
J=12,9, 7,2 T'u, 2H), 7,12 (¢, 1H), 5,80 (c, 1H), 5,48 (c, 1H), 4,91 (ar, J=8,6, 4,4 ', 1H), 3,67
(nm, J=15,3, 7,8 I'y, 2H), 3,07 (aT, J=10,2, 5,2 I'u, 2H), 2,38 (c, 3H), 2,31 (¢, 3H), 2,16 (¢, 3H),
1,62-1,52 (m, 4H), 1,45 (c, 9H).

HRMS (IE) m/z Boruncneno CygH3N->OsS [M*]: 510,2188, o6Hapysxkeno: 510,2182.

B2XKX (99,0%): Bpemst ynepsxanus 21,85 muH.

Ipumep C23: [HuxnoneHtunmerwi-S-aneTmi-4-(6ens3o[blruoden-3-wmn)-2,6-qumernn-
1,4-nurunponupuanH-3-kapOokcuIaT

TurynbHOe coenuHenue B Buae xentoro Teepaoro Bemectsa (0,035 r, 14%) nonyyanu
cniocobom C ¢ ucnosp3oBaHreM atieTata aMMoHus (1,5 9kB.) B MeTaHOJIE.

'H-SIMP (300 MTI'u, CDCl3) 8=8,13 (1, J=7,9 I', 1H), 7,79 (n, J=7,4 I'n, 1H), 7,43-7,29
(M, 2H), 7,13 (¢, 1H), 5,84 (ym.c., 1H), 5,50 (c, 1H), 3,95 (n, J=7,3 I'y, 2H), 2,38 (c, 3H), 2,31
(c, 3H), 2,22-2,09 (m, 4H), 1,77-1,45 (m, 6H), 1,18-1,11 (m, 2H).

HRMS (IE) m/z Beuucneno CoHysNO3S [MT]: 409,1712, obHapyxkeno: 409,1712.

B2XKX (99,4%): Bpemst ynepskanust 16,93 muH.

Hpumep C24 ILluxnonponuiMeTwi-S-anetui-2,6-qumerni-4-(tueno[2,3-b | mupunus-3-
win)-1,4-nuruaponupuanH-3-kapOokcunar

XKentoe TBepnoe Bemectso (0,035 r, 43%).

'H-SIMP (300 MI', CDCls) 6=8,53-8,46 (m, 2H), 7,30 (mn, J=7,9, 4,6 ', 1H), 7,23 (c,
1H), 6,53 (c, 1H), 5,47 (c, 1H), 3,95-3,73 (M, 2H), 2,37 (¢, 3H), 2,32 (c, 3H), 2,17 (¢, 3H), 1,03
(nnn, J=12,7, 8,0, 5,0 'y, 1H), 0,48 (xn, J=8,0 'y, 2H), 0,17 (n, J=4,4 'y, 2H).

HRMS (IE) m/z Beruamcneno CoHxnN,O3S [M*]: 382,1351, obHapyskeno: 382,1346.

B2XKX (97,9%): Bpemst ynepskanust 25,95 MuH.

Ipumep  C25: I-merunnunepuauH-4-un-S-anerun-4-(6enso[ blruodpen-3-un)-2,6-
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auMeTHI- 1, 4- Turunponupuant-3-kapOoKCuiaT

TurynbHOE coenuHeHue B BUAE kenroro Teepaoro semectsa (0,025 r, 10%) nmonyyanu
cniocobom C ¢ ucnonp3oBaHueM aterata aMMoHus (1,5 5kB.) B MeTaHOII€.

'H-AMP (300 MI'r, CDCl3) 8=8,13 (1, J=8,0 I'ry, 1H), 7,78 (1, J=8,0 I'ry, 1H), 7,34 (ar,
J=15,9, 7,3 T'u, 2H), 7,11 (c, 1H), 6,03 (¢, 1H), 5,49 (¢, 1H), 4,78 (11, J=8,5, 4,1 T'u, 1H), 2,67-
2,50(n, J=17,6 T'u, 2H), 2,35 (¢, 3H), 2,30 (¢, 3H), 2,27 (n, J=2,3 T'u, 1H), 2,20 (¢, 3H), 2,16 (c,
3H), 2,12 (yu.c., 1H), 1,96-1,83 (m, 2H), 1,80-1,59 (m, 2H).

HRMS (IE) m/z Beruncneno CoHagN2O3S [M*]: 424,1821, obnapyxkeHo: 424,1827.

BD2XX (96,8%): Bpemst ynepskanusi 33,18 muH.

Mpumep C26: Iluknonentui-S-auetui-4-(6enso[b]ruodpen-3-mn)-2,6-numermn-1,4-
TUTHIPONUPUIUH-3-KapOOKcHUiaT

TutynbHOE coennHeHUe B BHIE kentoro teepaoro Bemectsa (0,04 r, 17%) monyvanu
cniocobom C ¢ ucnop3oBaHueM aierata aMMmoHus (1,5 5kB.) B MeTaHOJIE.

'H-SIMP (300 MT'n, CDCls) 88,14 (1, J=8,2 I'n, 1H), 7,79 (», J=7,7 'y, 1H), 7,42-7,28
(m, 2H), 7,11 (¢, 1H), 5,81 (¢, 1H), 5,48 (c, 1H), 5,27-5,11 (m, 1H), 2,38 (¢, 3H), 2,29 (¢, 3H),
2,16 (¢, 3H), 1,90-1,47 (m, 8H).

HRMS (IE) m/z Boruncneno Cy;3HasNO3S [M*]: 395,1555, obnapyskeno: 395,1558.

B2XX (97,1%): Bpemst ynepskanus 17,56 MuH.

Hpumep C27: 4 4-gumernnuukiorekcui-S-anerun-4-(0enso[b]ruoden-3-mm)-2,6-
auMeTH- 1 ,4- murunponupuant-3-kapOoKcuiaT

TurynbHOE coenuHeHWe B BHAE CBeTJIO-)kenToro Teepaoro semectBa (0,03 r, 11%)
nosty4yanu criocobom C ¢ ucnosib3oBaHueM arerata aMmmonus (1,5 5kB.) B MeTaHoJIE.

'H-AIMP (300 MI'n, CDCl3) 8=8,15 (amm, J=8,1, 1,3, 0,7 'y, 1H), 7,79 (mmn, J=7.8, 1,3,
0,7 T'u, 1H), 7,40-7,28 (m, 2H), 7,13 (c, 1H), 5,78 (yuw.c., 1H), 5,50 (c, 1H), 4,74 (1T, J=8.8, 4,2
I'u, 1H), 2,37 (¢, 3H), 2,31 (c, 3H), 2,16 (¢, 3H), 1,80-1,66 (m, 1H), 1,66-1,50 (M, 3H), 1,46-1,27
(m, 3H), 1,27-1,16 (m, 1H), 0,88 (c, 3H), 0,88 (¢, 3H).

HRMS (IE) m/z Beruncneno CogH3 NO3S [M*]: 437,2025, obHapyxkeno: 437,2028.

B2XX (98,3%): Bpemst ynepskanusi 16,78 MuH.

Mpumep C28: IuxnoOytun-5-auerui-4-(6enso[b]tuoden-3-mn)-2,6-numermn-1,4-
TUTHIPONUPUIUH-3-KapOOKCcHIaT

TutynbHOE coenWHEHHWE B BUAE CBETJO-kentoro teepaoro BemectBa (0,02 1, 9%)
nony4danu crocodom C ¢ ucnosib3oBaHueM arerata aMmmonus (1,5 5kB.) B MeTaHOJIE.

'H-IMP (300 MT'n, CDCls) 8=8,14 (n, J=7.9 T'n, 1H), 7,79 (», J=7,9 'y, 1H), 7,35-7,31
(M, 2H), 7,13 (¢, 1H), 6,09 (¢, 1H), 5,47 (c, 1H), 5,00-4,89 (m, 1H), 2,36 (¢, 3H), 2,32-2,23 (m,
5H), 2,15 (¢, 3H), 2,12-1,99 (m, 1H), 1,99-1,85 (M, 1H), 1,82-1,66 (M, 1H), 1,66-1,51 (M, 1H).

HRMS (IE) m/z Beruucneno CyHxNO3S [MT]: 381,1399, obuapyskeno: 381,1408.

B2XKX (99,0%): Bpemst ynepskanus 17,42 muH.

Ipumep C29: Merun-5-auerun-4-(5-propdenso[b]rnoden-3-un)-6-mermn-2-
(Tpudropmermn)-1,4- nuruaponupuanH-3-kapOokcunar

TurynbHOE coequHeHHe B BHUIE kKenToro Teepaoro sewmectna (0,035 r, 37%) nonyyanu
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ciocobom C ¢ ucnonp3oBaHUEM TPUPTOPYKCYCHOM KUCIOTHI (1,5 5KB.) B MeTaHOIE.

'H-AIMP (300 MI'u, CDCl3) 8=7,71 (am, J=9,6, 3,6 T, 2H), 7,24 (c, 1H), 7,11 (tx,
J=8,7, 2,4 T'n, 1H), 6,30 (c, 1H), 5,43 (¢, 1H), 3,69 (c, 3H), 2,43 (¢, 3H), 2,13 (c, 3H). "F-sIMP
(282 MTI'y, CDCl3) 6=-63,84 (c, CF3), -118,19 (T, J=9,6, 4,9 'y, F).

HRMS (IE) m/z Boruucneno C1oHsNO3SF, [M™]: 413,0709, o6Hapyskeno: 413,0702.

B2XKX (99,1%): Bpemst yaepskanus 13,51 mun.

Hpumep C30: Merun-S-auerun-2,6-numerun-4-(tuenol 3,2-b Jnupunun-3-mn)-1,4-
TUTHIPONTUPUIUH-3-KapOOKCcHUIaT

XKentoe TBepmoe BemectBo (0,015 r, 24%).

'"H-SIMP (300 MI'ty, CDCl3) 88,66 (mn, J=4,5, 1,5 ', 1H), 8,07 (an, J=8,2, 1,5 ', 1H),
7,29 (¢, 1H), 7,18 (ng, J=8,2, 4,5 T'y, 1H), 5,97 (¢, 1H), 5,72 (¢, 1H), 3,63 (c, 3H), 2,45 (c, 3H),
2,36 (¢, 3H), 2,24 (c, 3H).

HRMS (IE) m/z Beruucneno Ci1gHgN-O3S [M*]: 342,1038, oGnapyskeHo: 342,1034.

B2XKX (98,8%): Bpemst yuepskanusi 22,75 MUH.

Hpumep C31: Metun-5-auerun-4-(6en3o[b]ruoden-3-mn)-2-metun-6-(TpudropmeTiun)-
1,4-muruaponupuANH-3-KapOOKCHIIAT

TutynbHOE coenuHeHUe B BUIE kenToro Teepaoro Bemectsa (0,035 r, 24%) nonyvanu
ciocobom C ¢ ucnonp3oBaHuEM TPUPTOPYKCYCHOM KUCIOTHI (1,5 5KB.) B MeTaHOIE.

'H-SIMP (300 MI'n, CDCls) 8=7,97-7,91 (m, 1H), 7,83 (mmm, J=7,7, 1,4, 0,7 T, 1H),
7,44-7.30 (M, 2H), 7,24 (c, 1H), 5,94 (c, 1H), 5,40 (c, 1H), 3,58 (c, 3H), 2,39 (c, 3H), 1,99 (x,
J=0,7 'y, 3H). ""F-IMP (282 MTI'ny, CDCl3) 8=-63,65. (c, CF3).

HRMS (IE) m/z Bruaucneno C1oHgNO3SF; [M™]: 395,0803, o6Hapyskeno: 395,0810.

B2XKX (98,5%): Bpemst yaepsxanus 10,44 muH.

Mpumep C32: IuknonponunmeTii-5-auetun-4-(5-xiaopoenso[b]ruopen-3-mn)-2,6-
AUMETHII- 1 ,4- turuaponupuanH-3-kapOookcunar

Kentoe TBepaoe BemectBo (0,075 r, 50%).

'H-sIMP (300 MT', CDCl3) 8=8,12 (n, J=2,0 I'n, 1H), 7,70 (x, J=9,0 I'y, 1H), 7,28 (x,
J=2,5Tu, 1H), 7,21 (¢, 1H), 5,78 (c, 1H), 5,44 (c, 1H), 3,90 (n, J=7,3 T'y, 2H), 2,39 (¢, 3H), 2,33
(c, 3H), 2,16 (¢, 3H), 1,29-1,13 (m, 1H), 0,59-0,46 (M, 2H), 0,21 (nx, J=4.8, 1,8 I', 2H).

HRMS (IE) m/z Bouncneno CyHnNO;SCl [M*]: 415,1009, o6napy:xeno: 415,0997.

B2XX (99,6%): Bpemst ynepskanus 18,43 muH.

Mpumep C33: [uxnorekcunmeTii-S-aneTmi-4-(5-xnopoenso[b]tuoden-3-mm)-2,6-
auMeTHI- 1 ,4- TurunponupuanH-3-kapOoKCHIaT

XKentoe TBepnoe BemecTro (0,080 1, 61%).

'H-SIMP (300 MI'y, CDCl3) §=8,10 (ym.c., 1H), 7,68 (x, J=8,5 I'y, 1H), 7,31-7,21 (m,
1H), 7,17 (¢, 1H), 6,05 (yu.c., 1H), 5,42 (c, 1H), 3,90 (anzn, J=27,5, 10,8, 6,6 ', 2H), 2,36 (c,
3H), 2,30 (c, 3H), 2,17 (¢, 3H), 1,85-1,43 (m, 6H), 1,32-1,01 (m, 3H), 1,01-0,78 (m, 2H).

HRMS (IE) m/z Boruucneno CosHagNO3SCl [M™]: 457,1478, o6Hapy:xeno: 457,1477.

B2XKX (99,1%): Bpemst ynepsxanust 18,16 muH.

Ipumep C34: ILluxnorexcunMerun-5-anerni-2,6-qumernn-4-(tueno[2,3-b | nupunun-3-
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wn)-1,4-nuruaponupuanH-3-kapookcunar

XKentoe TBepnoe Bemectso (0,075 r, 58%).

'H-SIMP (300 MI'y, CDCl3) 6=8,57-8,44 (m, 2H), 7,32 (mn, J=8,2, 4,6 'y, 1H), 7,20 (c,
1H), 6,40 (c, 1H), 5,46 (c, 1H), 3,86 (nn, J=6,1, 3,5 I'u, 2H), 2,37 (c, 3H), 2,33 (c, 3H), 2,18 (c,
3H), 1,70-1,44 (m, 6H), 1,16 (n, J=40,3 I', 3H), 0,91-0,74 (m, 2H).

HRMS (IE) m/z sbraucieno CyHysN,O3S [M*]: 424,1821, obHapysxeHo: 424,1833.

BD2XX (98,9%): Bpemst yaepxkanus 25,30 MuH.

Mpumep C35: LukinoneHTUIMETHI-5-aeTi-2,6- iuMeti-4-(tueHo| 2,3-b Jnupuaun-3-
wn)-1,4-nuruaponupuanH-3-kapOokcuar

XKentoe TBepnoe Bemecto (0,095 r, 75%).

'"H-SIMP (300 MI'y, CDCls) 6=8,49 (n, J=8,2 I', 2H), 7,31 (an, J=8,1, 4,6 'y, 1H), 7,20
(c, 1H), 6,44 (c, 1H), 5,46 (c, 1H), 4,01-3,86 (m, 2H), 2,37 (¢, 3H), 2,32 (c, 3H), 2,17 (c, 3H),
2,14-2,02 (M, 1H), 1,67-1,44 (M, 6H), 1,21-1,05 (m, 2H).

HRMS (IE) m/z Boruucneno Cx3HagN2O3S [M*]: 410,1664, o6napyskeHo: 410,1665.

B2XKX (98,4%): Bpemst ynepskanus 25,14 MuH.

Hpumep C36: Iluknorekcui-S-anerui-2,6-numern-4-(tuenol2,3-b|mupuann-3-wmn)-
1,4-muruaponupUANH-3-KapOOKCHIIAT

XKentoe TBepnoe Bemectso (0,028 r, 48%).

'H-SIMP (300 MI', CDCl3) 6=8,59-8,40 (m, 2H), 7,31 (mn, J=8,2, 4,6 'y, 1H), 7,19 (c,
1H), 6,47 (c, 1H), 5,46 (c, 1H), 4,75 (1T, J=8,8, 3,9 I'y, 1H), 2,37 (¢, 3H), 2,31 (c, 3H), 2,17 (c,
3H), 1,87-1,74 (m, 1H), 1,75-1,55 (M, 3H), 1,56-1,45 (m, 1H), 1,45-1,13 (m, SH).

HRMS (IE) m/z Borumcneno Cy3HayN2O3S [M*]: 410,1664, o6napysxkeno: 410,1665.

B2XKX (98,2%): Bpems ynepsxanus 24,87 MuH.

Hpumep C37: Iuknonentun-5-auerui-2,6-aumerni-4-(tnenol2,3-b]nupuans-3-mn)-
1,4-nuruaponupuanH-3-kapOoKcuIaT

Kentoe TBepaoe BemectBo (0,034 1, 59%).

'H-SIMP (300 MI', CDCl3) 6=8,53-8,42 (m, 2H), 7,31 (mn, J=8,2, 4,6 'y, 1H), 7,17 (c,
1H), 5,85 (¢, 1H), 5,44 (c, 1H), 5,16 (nx, J=6,1, 3,0 I'n, 1H), 2,38 (¢, 3H), 2,31 (c, 3H), 2,17 (c,
3H), 1,80 (1, J=15,9, 14,5, 6,1 'y, 2H), 1,67-1,46 (m, 6H).

HRMS (IE) m/z Boruncneno CyHyuN->O3S [M*]: 396,1508, o6HapyskeHo: 396,1505.

BD2XKX (98,9%): Bpemst yuepskanus 25,70 MuH.

Mpumep C38: Mertui-5-auerun-4-(5-xnopbenso[ b]ruoden-3-mn)-6-merun-2-
(Tpudropmerin)-1,4-nuruaponupuanH-3-kapOoKcHUIaT

TutynbHOE coenuHeHUe B BUIE kenToro Teepaoro Bemectsa (0,022 r, 51%) nonyvanu
cniocoboMm C ¢ ucronp30BaHUEM TPUPTOPYKCYCHOM KHCIOTHI (1,5 3KB.) B MeTaHOIE.

'H-SIMP (300 MI'n, CDCls) §=8,00 (z, J=1,6 I'y, 1H), 7,73 (x, J=8,6 T'u, 1H), 7,31 (ux,
J=8,6, 1,6 I', 1H), 7,20 (c, 1H), 6,29 (c, 1H), 5,45 (c, 1H), 3,71 (c, 3H), 2,44 (c, 3H), 2,13 (c,
3H). F-SIMP (282 MI'ti, CDCl3) 6=-63,85 (c, CF3).

HRMS (IE) m/z seuncneno CioH;sNO3;SF;C1 [M*]: 429,0413, o6HapyskeHo: 429,0413.

B2XKX (95,7%): Bpemst ynepsxanus 13,94 muH.
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Hpumep C39:  bensun-S-auerun-2,6-numerun-4-(tueno[2,3-b Jrupunun-3-un)-1,4-
TUTHIPONUPUINH-3-KapOOKCHIIaT

XKenroe TBepnoe Bemectso (0,070 r, 69%).

'H-SIMP (300 MI'n, CDCls) 8=8,50-8,44 (m, 1H), 8,26 (mn, J=8,2, 1,5 ', 1H), 7,34-7,24
(m, 2H), 7,26 (n, J=0,8 I'uy, 1H), 7,20-7,16 (M, 2H), 7,16-7,10 (m, 2H), 5,95 (c, 1H), 5,44 (c, 1H),
5,07 (c, 2H), 2,37 (c, 3H), 2,33 (c, 3H), 2,13 (c, 3H).

HRMS (IE) m/z Beruncneno CoH»nN->O3S [M*]: 418,1351, oOHapyskeHo: 418,1358.

B2XX (99,4%): Bpemst yaepxkanus 26,38 MUH.

Ipumep C40: (Terparunpo-2H-nupan-4-un)MeTui-S-aueTui-2,6- iuMeTI-4-
(Treno[2,3-b]nupunaun-3-un)-1,4-nuruaponupuanH-3-kapOoKCHIaT

XKentoe TBepmoe Bemectso (0,029 1, 45%).

'H-SIMP (300 MI', CDCl3) 6=8,55-8,43 (m, 2H), 7,32 (mn, J=8,1, 4,6 'y, 1H), 7,19 (c,
1H), 6,18 (c, 1H), 5,45 (c, 1H), 3,99-3,77 (m, 4H), 3,24 (ara, J=20,2, 11,6, 2,5 T'y, 2H), 2,37 (c,
3H), 2,34 (c, 3H), 2,18 (¢, 3H), 1,47-1,15 (m, SH).

HRMS (IE) m/z Beraucieno CyHagN2O4S [M*]: 426,1613, o6HapyskeHo: 426,1600.

B2XKX (99,5%): Bpemst ynepskanusi 32,56 MUH.

Ipumep C41: bensun-5-auermn-4-(5-¢propodenso[b]ruodpen-3-mn)-2,6-numermn-1,4-
OUTHIPOMUPUINH-3-KapOOKCHIaT

XKentoe TBepnoe Bemectso (0,018 r, 11%).

'H-SIMP (300 MTI'ti, CDCls) §=7,75-7,63 (m, 2H), 7,33-7,17 (m, 5H), 7,16 (c, 1H), 7,04
(tm, J=8,9, 8,5, 2,0 I'y, 1H), 5,92 (¢, 1H), 5,42 (¢, 1H), 5,10 (x, J=12,3 I'y, 2H), 2,35 (c, 3H),
2,31 (¢, 3H), 2,13 (c, 3H). "F-SIMP (282 MI', CDCl3) 6=-118,53 (¢, CF).

HRMS (IE) m/z Beraucieno CysHnNO3SF [M*]: 435,1304, oOHapyxeHo: 435,1307.

B2XKX (97,1%): Bpemst ynepsxanus 18,43 muH.

Ipumep C42: bensun-5-anernn-4-(5-xnopoenso[b]ruopen-3-mn)-2,6-mumerni-1,4-
TUTHIPONUPUIUH-3-KapOOKCcHUIaT

XKentoe TBepnoe Bemecto (0,065 r, 60%).

'"H-SIMP (300 MI'ty, CDCl3) 8=8,06 (1, J=1,7 I'y, 1H), 7,68 (1, J=8,6 I', 1H), 7,39-7,18
(M, 6H), 7,13 (c, 1H), 6,00 (¢, 1H), 5,44 (c, 1H), 5,27-4,96 (m, 2H), 2,35 (c, 3H), 2,30 (c, 3H),
2,13 (c, 3H).

HRMS (IE) m/z Bouncneno CosHxnNO;SCI [M*]: 451,1011, o6Hapysxeno: 451,1011.

B2XX (97,4%): Bpemst ynepskanus 18,38 muH.

IIpumep C43: (Terparunpo-2H-nupan-4-nn)mernn-S-anetun-4-(5-
xjopbenso[b]trnoden-3-un)-2,6- numernn- 1,4-guruaponupuauH-3-kapOokcuiaT

XKentoe TBepnoe Bemectso (0,076 T, 46%).

'H-SIMP (300 MTI'ti, CDCl3) 8=8,10 (n, J=1,8 I'n, 1H), 7,68 (1, J=8,1 I'n, 1H), 7,27-7,24
(m, 1H), 7,18 (c, 1H), 6,15 (yu.c., 1H), 5,39 (c, 1H), 3,93-3,82 (M, 4H), 3,50-3,19 (M, 2H), 2,35
(c, 3H), 2,17 (¢, 3H), 2,03 (c, 3H), 1,89-1,63 (m, 2H), 1,51-1,47 (m, 1H), 1,35-1,17 (m, 2H).

HRMS (IE) m/z Beruaucieno CosHagNO4SCl [M™]: 459,1271, o6Hapy:xeHo: 459,1272.

B2XKX (99,4%): Bpems ynepsxanus 24,50 MuH.
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IIpumep C44: (Terparunpo-2H-nupan-4-nn)mernn-S-anerun-4-(5-
¢bropbenso[b]ruoden-3-mn)-2,6-qumeri- 1,4-turuaponupuanH-3-kapOoKCHIaT

XKenroe TBepnoe Beectso (0,097 1, 57%).

'H-AMP (300 MI'y, CDCl3) 8=7,79 (n, J=9,7 I'ny, 1H), 7,70 (nn, J=8,3, 5,1 T', 1H), 7,21
(c, 1H), 7,06 (1, J=8,3 I'y, 1H), 6,02 (¢, 1H), 5,40 (¢, 1H), 3,99-3,73 (m, 4H), 3,28 (aT, J=25,5,
12,5 ', 2H), 2,36 (¢, 3H), 2,32 (¢, 3H), 2,17 (c, 3H), 1,81 (c, 1H), 1,54-1,13 (v, 4H). "F-sIMP
(282 MI'y, CDCl3) 6=-118,74 (c, CF).

HRMS (IE) m/z Beruncneno CoHagNO4SF [M*]: 443,1567, o6HapysxeHo: 443,1574.

BD2XX (99,6%): Bpemst ynep:kanusi 24,69 MuH

Ipumep C45: bensun-5-anerun-4-(6enso[b]tnoden-3-un)-6-merun-2-(TpudpTopmMeTH)-
1,4-muruaponupUANH-3-KapOOKCHIIAT

TutynbHOE coequHeHUe B BUIE »kentoro Teepaoro Bemectsa (0,015 r, 27%) nony4anu
criocobom C ¢ ucrop30BaHNEM TPUPTOPYKCYCHOM KUCTOTHI (1,5 5KB.) B METaHOJIE.

'H-SIMP (300 MI'y, CDCls) §=7,97-7,90 (m, 1H), 7,85-7,77 (m, 1H), 7,35-7,29 (M, 2H),
7,29-7,22 (m, 3H), 7,16-7,07 (M, 3H), 6,18 (¢, 1H), 5,53 (c, 1H), 5,07 (x, J=12,2 T'uy, 2H), 2,42 (c,
3H), 2,10 (c, 3H). "F-SIMP (282 MI'n, CDCl3) 8=-63,64 (c, CF3).

HRMS (IE) m/z Boraucieno CosHagNO3SF; [M™]: 471,1116, obnapysxeno: 471,1117.

B2XKX (99,3%): Bpemst ynepskanus 12,46 mun

Hpumep C46: Ilupunun-4-mnmermn-S-auetmi-4-(5-¢propoensolb]ruodpen-3-mum)-2,6-
auMeTH- 1 ,4- murunponupuant-3-kapOoKcuiaT

XKenroe TBepnoe Bemectso (0,091 r, 55%).

'H-AIMP (300 MI'y, CDCl3) 6=8,50-8,42 (m, 2H), 7,76-7,63 (m, 2H), 7,21 (c, 1H), 7,04
(tm, J=8,7, 2,5 T'u, 1H), 6,96 (n, J=5,2 'y, 2H), 6,13 (¢, 1H), 5,45 (c, 1H), 5,11 (x, J=13,7 I'y,
2H), 2,36 (c, 3H), 2,35 (¢, 3H), 2,17 (c, 3H). "F-5IMP (282 MI'y, CDCl3) §=-118,54 (c, CF).

HRMS (IE) m/z Bbraucieno CysHy N,O3SF [M*]: 436,1257, o6Hapykeno: 436,1255.

B2XX (99,5%): Bpemst yaepxanus 26,10 MuH.

Mpumep C47: 4-propbensun-5S-auern-2,6-numeri-4-(tueHo[2,3-bnupuans-3-wmn)-
1,4-muruaponupUANH-3-KapOOKCHIIAT

XKentoe TBepnoe BemecTBo (0,050 1, 43%).

'H-SIMP (300 MI', CDCls) 6=8,49 (n, J=4,5 'y, 1H), 8,28 (ax, J=8,2, 1,6 I'y, 1H),
7,21-7,07 (m, 4H), 6,95 (1, J=8,6 I';, 2H), 6,06 (c, 1H), 5,43 (c, 1H), 5,11-4,93 (m, 2H), 2,37 (c,
3H), 2,33 (c, 3H), 2,14 (c, 3H). "F-SIMP (282 MI'y, CDCl;) 6=-113,87 (c, CF).

HRMS (IE) m/z Boruncneno CoHa NoO3SF [M™]: 436,1257, obnapyskeno: 436,1259.

B2XKX (98,5%): Bpemst ynepskanust 20,40 MuH.

Mpumep C48: Ilupunus-3-unmeri-S-anetmi-4-(6ers3o[blruoden-3-wmn)-2,6-TumMeTw-
1,4-muruaponupuAnH-3-KapOOKCHIIAT

TurynbHOE coenuHeHUe B BUIE kenToro Teepaoro Bemectsa (0,025 r, 15%) nonyvanu
cniocobom C ¢ ucnonp3oBaHueM aterata aMMmoHust (1,5 3kB.) B MeTaHOI€.

'H-AIMP (300 MI'ti, CDCls) 8=8,50 (1, J=11,7 'y, 2H), 8,01-7,96 (m, 1H), 7,85-7,66 (m,
1H), 7,40 (n, J=7,9 T'u, 1H), 7,32-7,21 (m, 2H), 7,17 (1, J=6,5 I'y, 1H), 7,10 (¢, 1H), 6,14 (c,
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1H), 5,46 (c, 1H), 5,08 (x, J=3,1 I'u, 2H), 2,34 (c, 3H), 2,30 (c, 3H), 2,12 (c, 3H).

HRMS (IE) m/z Boruncneno CoH»nN>O3S [M*]: 418,1351, obnapysxkeno: 418,1346.

B2XKX (98,0%): Bpems yaepsxanus 24,79 MuH.

Ipumep CS1: 1,1'-(4-(6enso[b]ruoden-3-mun)-2-6en3un-6-metni- 1,4- TuruAponupuIuH-
3,5-nuun)ouc(aTaH-1-0H)

Boixon: 8% (18 wmr, xentoe TBEpAOe BEIIECTBO).

'H-AIMP (300 MT'i, CDCls) §=8,12 (1, J=7,8 T'ny, 1H), 7,80 (z, J=8,5 I', 1H), 7,45-7,28
(M, SH), 7,32-7,19 (m, 2H), 7,09 (¢, 1H), 5,85 (c, 1H), 5,66 (¢, 1H), 4,15 (nn, J=16,5 T'u, J=41,8
I'n, 1H), 2,26 (c, 3H), 2,24 (¢, 3H), 2,17 (¢, 3H).

HRMS (IE) m/z Beuncneno CosHxuNO,S [M*]: 401,1450, obHapyxeno: 401,1442

[Mpumep C52: 1-(5-auerun-4-(6enzo[b]ruoden-3-mn)-2,6-numerun-1,4-
OUTUAPOTIUPULNH-3-11)-2-PeHmI3TaH- 1 -0H

Caetno-xxentoe TBepaoe Bemectso (35 mr, 15%).

'H-SIMP (300 MT'u, CDCls) 8=8,12 (n, J=8,1 I'ny, 1H), 7,80 (n, J=7,9 I'y, 1H), 7,47-7,25
(M, SH), 7,22 (n, J=8.3 I'u, 2H), 7,09 (c, 1H), 5,85 (c, 1H), 5,66 (c, 1H), 4,15 (anx, J=94.6, 16,2
I'n, 2H), 2,26 (c, 3H), 2,24 (¢, 3H), 2,17 (¢, 3H).

HRMS (IE) m/z Bouncneno CosHxNO,S [M']: 401,1450, obuapysxkeno: 401,1437.

IIpumep Cs3: Merun-5-anernin-6-merun-4-(tueno| 2,3-b Jnupuann-3-wm)-2-
(Tpudropmermn)-1,4- nuruaponupuanH-3-kapOokcuat

TutynbHOE coenMHEHHE B BHIE JKeNTOro TBepuoro semecTBa (30 mr, 26%) momydanu
criocobom C ¢ ucnonb3oBanuem 1,5 s3xB. TFA.

'H-AIMP (300 MI', CDCls) 8=8,56 (yu.c., 1H), 8,36 (an, J=8,2, 1,3 I'y, 1H), 7,36 (ax,
J=8,2, 4,5 'y, 1H), 7,23 (¢, 1H), 6,52 (ym.c., 1H), 5,49 (c, 1H), 3,66 (c, 3H), 2,44 (c, 3H), 2,16
(c, 3H). "F-SIMP (282 MI'r, CDCl3) 8=-63,72 (CF3).

HRMS (IE) m/z sbraucieno CigHisN,O3SF; [M*]: 396,0755, obHapy:xeHo: 396,0768.

Mpumep C54: 1-(2-merun-5-(munepunus- 1-kapooumn)-4-(tueHol 2,3-b Jnupuann-3-wmn)-
6-(Tpudropmerin)-1,4-nUrunponupuaAnH-3-1)3TaH- 1-0H

TutynbHOE coenvHEeHHe B BHUIE keaToro TBepmoro BemectBa (10 mr, 15%) momyvanu
criocooom C ¢ ucnonb3oBanueM 1,5 sxB. TFA.

'"H-SIMP (300 MI'r, CDCl3) 5=8,60 (mn, J=4,6, 1,6 T';, 1H), 8,13 (mx, J=8,2, 1,6 'y, 1H),
7,42-7,31 (m, 2H), 5,65 (¢, 1H), 5,47 (¢, 1H), 3,35-3,14 (m, 2H), 2,80-2.65 (m, 1H), 2,41 (c, 3H),
2,26-2,12 (m, 1H), 1,93 (c, 3H), 1,39-1,22 (v, 2H), 1,23-1,04 (v, 2H), 1,06-0,82 (m, 2H). "°F-
AMP (282 MI'u, CDCl3) 6=-67,14 (CFs).

HRMS (IE) m/z Boruucneno CyHx»nN3O,SF; [M*]: 449,1385, obHapysxeno: 449,1378.

Hpumep C55:  4-(((5-auerun-4-(6enzo[b]tnoden-3-un)-2,6-numernn-1,4-guruapo-
MUPUANH-3-KapOOHMIT)OKCH )METHIT)OEH30HAsT KUCIIOTa

4-(Tper-OyTokcukapOoHmn)OeH3mI-S-aueTnin-4-(6enso[ b]tnodpen-3-un)-2,6- nume -
1,4-nurupponupuans-3-kapookcmnar (ckentoe TBepaoe BemectBo, 30 mr, 66%) monyuanu
crniocobom C.

'H-AIMP (300 MI', CDCl3) 6=8,00 (n, J=8,1 T'ni, 1H), 7,88 (x, J=8,6 I',, 2H), 7,79 (x,
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J=8,1 T'u, 1H), 7,32-7,22 (m, 3H), 7,19 (x, J=7,9 T'u, 2H), 5,86 (¢, 1H), 5,49 (c, 1H), 5,11 (c,
2H), 2,37 (c, 3H), 2,31 (c, 3H), 2,13 (c, 3H), 1,60 (c, 9H).

Tupponus cnoxHoro sdupa: Cmech 4-(Tper-OyTOKcukapOOHMI)OEH3UI-5-aneTni-4-
(6enso[b]ruopen-3-un)-2,6-numernn-1,4-nurugponupunus-3-kapookcunara (0,05 r, 0,09
MMosib) B guxjopmeraHe (3 wi) nepememumBanu npu 0°C. Ilo xammsim  moOasnsiim
TpudpTopykcycHyro kuciory (0,5 mu) B auxsmopmerane (2 Mul) NpH TOH k€ TeMIeparype B
teueHne 60 muH. Cmecu mnossossuin Harperbess 10 RT wu ypmamanmu pactBopurens mnpu
MOHMKEHHOM JaBjieHnu. OCTaTOK OYMINAU MOCPEICTBOM KOJOHOYHOH Xxpomatorpaduu (5%
DCM B MmetaHoue), mosy4as »kentoe Teepaoe Beriectso (0,012 r, 27%).

'H-SIMP (300 MI'y, CDCl3) §=17,14 (c, 1H), 9,14 (¢, 1H), 8,02 (ax, J=4,8, 3,0 I'y, 1H),
7,89 (nm, J=6,2, 3,0 T'u, 1H), 7,81 (un, J=7,9 T'u, 2H), 7,30-7,24 (M, 2H), 7,20 (¢, 1H), 7,12 (x,
J=7,9 T, 2H), 5,46 (c, 1H), 5,05 (c, 2H), 2,31 (c, 3H), 2,27 (c, 3H), 2,11 (c, 3H).

HRMS (IE) m/z Beraucneno CosHasNOsSNa [M+Na]: 484,1189, obHapyxkeHo: 484,1188.

[pumep C5e6: bensun-5-anerun-6-merun-4-(tueno[ 2,3 -b [mupunun-3-mm)-2-
(TpudropmeTin)-1,4-nuruaponupuanH-3-KapOoKcHUIaT

Crocobom C ¢ wucnonbzoBanuem 1,5 skB. TFA B pamokcaHe mojydanu TUTYJIbHOE
COeMHEHHE B BHJIE JKEJITOTO TBepAoro Bemectra (35 mr, 12%).

'H-AIMP (300 MI'y, CDCl3) 8=8.51 (c, 1H), 8,23 (n, J=8,1 I', 1H), 7,32-7,07 (v, 7H),
6,45 (c, 1H), 5,49 (c, 1H), 5,09 (n, J=2,6 T'n, 2H), 2,43 (c, 3H), 2,14 (c, 3H). "F-IMP (282
MI', CDCls) 6=-63,44 (CFs).

HRMS (IE) m/z Beruucneno CoHoN2O3SF; [M*]: 472,1068, o6HapysxeHo: 472,1067.

Hpumep C57: Ilupupun-3-mnmermn-S-auetui-4-(5-¢gropoensolb]ruodpen-3-mum)-2,6-
AUMeTHII- 1 ,4- turuaponupunau-3-kapOookcunar

TutynbHOE coenvHEHHE B BHE JKENTOro TBeproro sewectBa (60 mr, 50%) momydanu
criocobom C.

'H-SIMP (300 My, CDCls) §=8,52 (n, J=4,3 T'u, 1H), 8,48 (c, 1H), 7,72-7,63 (v, 2H),
7,46 (n, J=7,8 T'u, 1H), 7,24-7,18 (m, 1H), 7,17 (c, 1H), 7,04 (tn, J=8,7, 2,5 T'u, 1H), 6,27 (c,
1H), 5,39 (c, 1H), 5,11 (c, 2H), 2,34 (c, 3H), 2,30 (¢, 3H), 2,14 (c, 3H).

PF-SIMP (282 MI'y, CDCl3) 8=-118,51 (x, J=9,2 I'ry, CF).

HRMS (IE) m/z Boruncneno CoHa NoO3SF [M™]: 436,1257, obHapykeno: 436,1252

Mpumep CS8: Tlupunun-3-unmerun-5S-anerun-4-(7-6pombenso[b]Tuoden-3-un)-2,6-
auMeTHI- 1, 4- TurunponupuanH-3-kapOoKCHIaT

TutynbHOE COENMHEHHE B BHUE JKENTOro TBepAoro Bemectsa (68 mr, 49%) monyyanu
criocobom C.

'H-IMP (300 MTI'n, CDCl3) 8=8,52 (c, 2H), 7,98 (n, J=7,9 T'n, 1H), 7,44 (1, J=7,5 I'y,
1H), 7,36 (mn, J=7,1 'y, 1H), 7,23-7,10 (M, 3H), 5,93 (¢, 1H), 5,41 (c, 1H), 5,08 (x, J=12,8 I'Ly,
2H), 2,36 (c, 3H), 2,32 (¢, 3H), 2,13 (c, 3H).

HRMS (IE) m/z Boruncneno Co4Ha N2O3SBr [M*]: 496,0456, o6HapyskeHo: 496,0462.

Hpumep C359: Ilupuaus-3-unmermn-S-anetmi-4-(7-unanooensolb|ruoden-3-umn)-2,6-

aumeTu- 1,4- muruaponupuans-3-kapOookcunar
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TutynbHOE coenwHEHHME B BHUIE *kenToro TBepaoro Bemectsa (30 mr, 31%) momyyanu
criocobom C.

'H-IMP (300 MI', CDCl3) 8=8,52 (n, J=15,9 I'y, 2H), 8,29 (n, J=8,2 I'y, 1H), 7,64 (x,
J=8,2 I'n, 1H), 7,43-7,29 (M, 2H), 7,25-7,14 (m, 2H), 6,00 (¢, 1H), 5,48 (c, 1H), 5,07 (k, J=13,7,
13,0 I'n, 2H), 2,38 (c, 3H), 2,36 (¢, 3H), 2,15 (c, 3H).

HRMS (IE) m/z sbraucieno CosHyN3O3S [M*]: 443,1304, o6HapysxeHo: 443,1288.

Mpumep C60: TTupunun-3-unmerui-S-anerun-4-(5-xnopoenso[b]ruoden-3-mn)-2,6-
OUMETHI- 1 ,4- TUruaponupuanH-3-KapOOKCHIaT

TutynbHOE COeNMHEHHE B BHUIE JKEITOro TBepaoro Bemectsa (68 mr, 35%) monyyanu
ciocobom C.

'H-SIMP (300 MI'y, CDCl3) 8=8,52 (c, 2H), 8,04 (c, 1H), 7,69 (n, J=8,6 T'u, 1H), 7,49 (x,
J=7,8 T'y, 1H), 7,29-7,19 (M, 2H), 7,15 (¢, 1H), 6,00 (c, 1H), 5,41 (c, 1H), 5,13 (¢, 2H), 2,36 (c,
3H), 2,32 (¢, 3H), 2,14 (c,3H).

HRMS (IE) m/z Boruncneno CyHa N2O3SCl [M]: 452,0961, obHapy:xeno: 452,0959.

Hpumep C61: [Tupunus-3-unmeTn-5-auetwn-2,6- iuMernn-4-(tueHo| 2,3-b  nupuaus-3-
wn)-1,4-nuruaponupuanH-3-kapOokecunar

TutynbHOE COeNMHEHHE B BHUIE JKENTOro TBepuoro Bemectsa (35 mr, 34%) monyyanu
criocobom C.

'H-IMP (300 MTI'n, CDCl3) 8=8,62-8,40 (M, 3H), 8,29 (1, J=8,0 I'ny, 1H), 7,40 (n, J=8,0
I'm, 1H), 7,23-7,14 (m, 3H), 6,05 (c, 1H), 5,43 (¢, 1H), 5,09 (x, J=12,6 I'y, 2H), 2,38 (¢, 3H),
2,35 (¢, 3H), 2,15 (¢, 3H).

HRMS (IE) m/z Beruamcneno Cy3Hy N3O3S [M*]: 419,1304, o6napysxkeno: 419,1306.

Hpumep C62: Ilupunun-4-mnmernn-S-auetumi-4-(5-xnopoenso[b]ruoden-3-umn)-2,6-
AUMETHII- 1 ,4- turuaponupuanH-3-kapOookcunar

TutynbHOE coenuHEHWE B BUIE KENATOro TBepaoro Bemiectsa (35 wmr, 48%) nonyuanu
cnocobom C.

'H-SIMP (300 MTI'n, CDCl3) 6=8,46 (n, J=4,7 'y, 2H), 8,04 (¢, 1H), 7,70 (n, J=8,5 I'y,
1H), 7,23-7,16 (m, 2H), 6,99 (n, J=5,0 'y, 2H), 6,00 (¢, 1H), 5,46 (¢, 1H), 5,22-5,03 (m, 2H),
2,38 (¢, 3H), 2,35 (¢, 3H), 2,17 (¢, 3H).

HRMS (IE) m/z Beraucneno CyoHa NoO3SCl [M*]: 452,0961, obHapy:xeno: 452,0954.

Mpumep C63: 4-(ruknonponunkapoamorn)oeH3mn-S-anetmi-4-(6er3o[b]ruoden-3-wn)-
2,6-numetni- 1 4- iuruaponupuarH-3-KapOOKCHIaT

TutynbHOE coenWHEHHE B BHUIE KeaToro TBepmaoro eemectBa (30 mr, 13%) momydanu
criocobom C.

'H-SIMP (300 MI', CDCl3) §=8,00 (mn, J=6,9, 2,4 I'y, 1H), 7,84-7,75 (m, 1H), 7,61 (x,
J=8,2 I'u, 2H), 7,34-7,24 (m, 1H), 7,28-7,20 (M, 1H), 7,18 (n, J=8,2 I'y, 2H), 7,10 (c, 1H), 6,18
(yurc., 1H), 5,87 (ym.c., 1H), 5,49 (¢, 1H), 5,10 (¢, 2H), 2,90 (ar, J=6,9, 3,6 I'u, 1H), 2,37 (c,
3H), 2,31 (¢, 3H), 2,13 (c, 3H), 0,93-0,82 (M, 2H), 0,67-0,57 (m, 2H).

HRMS (IE) m/z Beraucieno CaoHaoN2O4S [M+1]: 501,1843, obnapyxeno: 501,1841.

Ipumep C64: ITupunun-4-unmerun-5-auerun-2,6- iumernn-4-(tueno| 2,3-b Jnupunus-3-
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wn)-1,4qurunponupuans-3-kapOoKCHIaT

TutynbHOE COeNMHEHHE B BHUIE JKEITOro TBepuoro semecTtBa (28 mr, 40%) momydanu
crniocobom C.

'H-AIMP (300 MI', CDCl3) 6=8,51-8,41 (m, 3H), 8,37 (mn, J=8,2, 1,6 'y, 1H), 7,22-7,15
(M, 2H), 6,96 (1, J=5,5 'y, 2H), 5,49 (c, 1H), 5,28 (c, 1H), 5,04 (x, J=15,0 I'u, 2H), 2,35 (c, 6H),
2,18 (¢, 3H).

HRMS (IE) m/z sbraucieno Co3HyN3O3S [M*]: 419,1304, obHapysxeHo: 419,1304.

Mpumep C65: 4-Gpombensun-S-aueTui-2,6-numeri-4-(tueHo[2,3-bnupuans-3-wmn)-
1,4-muruaponUPUANH-3-KapOOKCHIIAT

TutynbHOE coemuHEeHUe B BUIE JKenToro tBepaoro Bemectsa (131 mr, 72%) noayvanu
criocobom C.

'H-SIMP (300 MTI'n, CDCl3) 6=8,50 (n, J=4,7 'y, 1H), 8,34 (c, 1H), 7,38 (x, J=8,0 I'y,
2H), 7,18 (c, 2H), 6,99 (n, J=8,0 I'u, 2H), 6,00 (c, 1H), 5,43 (c, 1H), 4,99 (x, J=12,5 T'u, 2H),
2,39 (¢, 3H), 2,36 (¢, 3H), 2,16 (¢, 3H).

HRMS (IE) m/z Boruncneno CoHa NoO3SBr [M*]: 496,0456, o6HapyskeHo: 496,0441.

Hpumep C66: 3-OGpombensun-S-auerun-2,6-numeri-4-(tueno|2,3-bnupuans-3-mn)-
1,4-muruaponupUANH-3-KapOOKCHIIAT

TutynbHOE coemuHeHUe B BUAE KenToro tBepaoro Bemectna (115 mr, 54%) nonyvanu
criocobom C.

'H-SIMP (300 MI', CDCl3) 8=8,50 (am, J=4,6, 1,5 T, 1H), 8,31 (1, J=8,1 ', 1H),
7,48-7,37 (m, 1H), 7,33 (1, J=1,5 'y, 1H), 7,23-7,01 (M, 4H), 5,97 (¢, 1H), 5,44 (c, 1H), 5,02 (x,
J=12Tmu, 2H), 2,38 (c,3), 2,36 (¢, 3H), 2,15 (c, 3H).

HRMS (IE) m/z soruucneno CoHa N2O3SBr [M*]: 496,0456, o6HapyskeHo: 496,0456.

Hpumep C67: 2-OpomOensmn-5S-auerni-2,6-aumerni-4-(tnenol2,3-b]nupunun-3-mn)-
1,4-nuruaponupuanH-3-kapOoKcuIaT

TutynbHOE COemUHEHHE B BUIE JKEATOro TBepaoro BemecTtra (127 mr, 74%) nomy4anu
cnocobom C.

'H-SIMP (300 MI', CDCl3) 8=8,46 (nn, J=4,7, 1,6 Ty, 1H), 8,32 (x, J=8,2 I'n;, 1H),
7,57-7,48 (m, 1H), 7,23-7,05 (m, SH), 6,04 (c, 1H), 5,47 (¢, 1H), 5,14 (x, J=15 TI'y, 2H), 2,39 (c,
3H), 2,38 (¢, 3H), 2,16 (c, 3H).

HRMS (IE) m/z Boruncneno CoHa NoO3SBr [M*]: 496,0456, o6HapyskeHo: 496,0446.

Hpumep C68:  (3-propnmpunus-4-un)mernn-S-anerun-2,6-mumernn-4-(tueHo|2,3-
b]mupunun-3-mn)- 1,4- guruaponupuans-3-kapOoKcuiaT

TutynbHOE COeNMHEHHE B BHUIE JKenToro TBepuoro eemectBa (30 mr, 47%) momydanu
criocobom C.

'H-AIMP (300 MI', CDCl3) 8=8,50 (n, J=4,6 T'n, 1H), 8,44-8,30 (M, 2H), 8,23 (c, 1H),
7,20 (x, J=4,9 'y, 2H), 6,88 (T, J=5,4 'y, 1H), 6,18 (c, 1H), 5,47 (¢, 1H), 5,24-5,09 (m, 2H), 2,38
(c, 3H), 2,37 (c, 3H), 2,18 (c, 3H). "F-sIMP (282 MI', CDCls) 6=-132,30 (c, CF).

HRMS (IE) m/z Boruucneno Co3HayN3O3SF [M™]: 437,1209, obnapyskeno: 437,1215.

Hpumep C69: [Mupumuana-5-unmeTn-5-aneTun-2,6-numeti-4-(tueHo| 2,3-
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b]mupuaun-3-nun)- 1,4- guruaponupuans-3-kapOokcuiaT

TutynbHOE COeNMHEHHE B BHUIE JKENTOro TBepuoro semecTtBa (35 mr, 58%) momydanu
crniocobom C.

'H-AIMP (300 MI', CDCl3) 8=9,13 (¢, 1H), 8,56 (c, 2H), 8,50 (ax, J=4,6, 1,6 I'n, 1H),
8,33 (nm, J=8,2, 1,6 T'u, 1H), 7,23 (mn, J=8,3, 4,6 T'u, 1H), 7,18 (c, 1H), 6,51 (c, 1H), 5,42 (c,
1H), 5,08 (x, J=12 T'u, 2H), 2,36 (¢, 3H), 2,33 (¢, 3H), 2,16 (¢, 3H).

HRMS (IE) m/z Beruncneno CyHagN4O3S [M*]: 420,1256, oOHapyskeHo: 420,1262.

Mpumep C70: (5-OpoMIUPUMHINH-3-HIT)METHI-5-aeTi-2,6-qumerni-4-(tueno[2,3-
b]mupunun-3-mun)- 1,4- guruaponupuas-3-kapOoKcuaT

TutynbHOE COENMHEHKE B BHUJE JKEITOro TBepmoro BemnecTBa (84 mr, 63%) momyvanu
criocobom C.

'H-SIMP (300 MI', CDCl3) 8=8,58 (c, 1H), 8,50 (1, J=4,3 I', 1H), 8,38 (c, 1H), 8,32 (x,
J=7,8 T, 1H), 7,54 (¢, 1 H), 7,22 (nn, J=4,3, 7,8 T'u, 1H), 7,18 (c, 1H), 6,32 (yurc., 1H), 5,43
(c, 1H), 5,04 (x, J=13 T'u, 2H), 2,37 (¢, 3H), 2,35 (¢, 3H), 2,16 (c, 3H).

HRMS (IE) m/z Boruncneno Co3HayN3O3SBr [M*]: 497,0409, o6napyskeno: 497,0412.

Hpumep C71: 2-penmnnponas-2-ui-S-aneruin-2,6-mumerni-4-(tueno[2,3-b Jnupunus-
3-un)-1,4-purunponupuanH-3-kapOoKCHIaT

TutynbHOE COeNMHEHHE B BHIE JKEITOro TBepnoro eemecta (17 mr, 27%) monyvanu
criocobom C.

'H-IMP (300 MI', CDCl3) 6=8,60-8,47 (m, 1H), 8,36 (mn, J=8,2, 1,6 ', 1H), 7,23-7,09
(m, SH), 7,08-6,99 (m, 2H), 6,02 (¢, 1H), 5,49 (c, 1H), 2,38 (c, 3H), 2,31 (c, 3H), 2,15 (¢, 3H),
1,70 (c, 3H), 1,64 (c, 3H).

HRMS (IE) m/z BbrunciaeHo CocHo7N20O3S [M+1]: 447,173, obnapysxeHo: 447,1736.

Mpumep C72: 3-umanobeHsun-5-aueTui-2,6-numerii-4-(tueHo[2,3-b|nupuans-3-wm)-
1,4-nuruaponupuanH-3-kapOoKcuIaT

TutynbHOE COeNMHEHHE B BHUIE JKEATOro TBepmoro BeimmecTBa (38 mr, 58%) momyvanu
cniocobom C.

'H-SIMP (300 MT', CDCl5) 6=8,55-8,45 (M, 1H), 8,34 (nz, J=8,2, 1,5 T'n, 1H), 7,54 (ar,
J=7,4,1,5Tu, 1H), 7,45 (¢, 1H), 7,37-7,27 (m, 2H), 7,24-7,20 (m, 1H), 7,19 (c, 1H), 6,40 (¢, 1H),
5,45 (¢, 1H), 5,06 (x, J=12 I'u, 2H), 2,37 (¢, 3H), 2,35 (c, 3H), 2,17 (c, 3H).

HRMS (IE) m/z Bruncneno CosHa N3O3S [M*]: 443,1304, o6napyskeno: 443,1310.

Hpumep C73: 4-nmanobensun-S-aueri-2,6-numerni-4-(tueno|2,3-bnupuans-3-wmn)-
1,4-muruaponupuANH-3-KapOOKCHIIAT

TutynbHOE COeNMHEHHE B BHJE JKEJITOro TBEpHoro eemecTtsa (25 mr, 40%) monyvanu
criocobom C.

'H-IMP (300 MT'n, CDCl5) 6=8,55-8,45 (M, 1H), 8,34 (nx, J=8,2, 1,5 T'n, 1H), 7,54 (ar,
J=7,4,1,5Ty, 1H), 7,45 (¢, 1H), 7,37-7,27 (m, 2H), 7,24-7,20 (m, 1H), 7,19 (c, 1H), 6,40 (¢, 1H),
5,45 (c, 1H), 5,19-4,93 (x, J=12 I'u, 2H), 2,37 (¢, 3H), 2,35 (¢, 3H), 2,17 (c, 3H).

HRMS (IE) m/z Borumcneno CosHaN3O3S [M*]: 443,1304, o6napysxkeno: 443,1306.

Ipumep C74:  (6-xnopnupuAuH-3-UI)METHI-5-aneTnn-2,6-gumernn-4-(tueHo[2,3-
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b]mupuaun-3-nun)- 1,4- guruaponupuans-3-kapOokcuiaT

TurynbHOE coenwHEHHE B BUAE XKeaToro Teepnoro semectsa (80 mr, 54%) momyvanu
crniocobom C.

'H-AIMP (300 MI'n, CDCl3) 8=8,57-8,46 (m, 1H), 8,37 (n, J=8,2 I'ry, 1H), 8,26 (1, J=2,4
I'n, 1H), 7,28 (n, J=2,7 I'u, 1H), 7,22 (n, J=4,6 T'y, 1H), 7,20-7,12 (m, 2H), 6,16 (c, 1H), 5,41 (c,
1H), 5,13-4,93 (x, J=12 T'u, 2H), 2,38 (¢, 3H), 2,36 (¢, 3H), 2,17 (¢, 3H).

HRMS (IE) m/z sbraucieno Cy3HyN3;O3SCl [M*]: 453,0914, obHapyskeno: 453,0894.

Mpumep C75: 3-mopdhonunobeH3un-S-anerui-2,6-qnumerni-4-(tueno[ 2,3-b Jnupunun-3-
wn)-1,4-nuruaponupuanH-3-kapOokcuar

TutynbHOE COeNMHEHKE B BHUIE JKeATOro TBepmoro BemectBa (50 mr, 69%) momy4anu
criocobom C.

'H-SIMP (300 MI'y, CDCls) 8=8,51-8,45 (m, 1H), 8,32 (1, J=8,1 'y, 1H), 7,24-7,11 (m,
3H), 6,89 (n, J=8,1 I'u, 1H), 6,74 (1, J=6,9 I'n, 2H), 5,92 (c, 1H), 5,45 (¢, 1H), 5,04 (n, J=3,0 I'y,
2H), 3,88 (n, J=4,8 T'u, 4H), 3,09 (1, J=4,8 'y, 4H), 2,39 (¢, 3H), 2,35 (¢, 3H), 2,14 (c, 3H).

HRMS (IE) m/z Boruucneno CogHaoN304S [M*]: 503,1879, o6napyskeHo: 503,1878.

pumep C76: 4, 4- TUMeTUITIUKJIOTeKCHIT-S-aeTi-2,6- numetni-4-(TueHo| 2,3-
b]mupunun-3-un)- 1,4- guruaponupuans-3-kapOokcunaT

TutynbHOE COeNMHEHHE B BHUE JKEITOrO TBepHoro BemectBa (45 mr, 73%) momydanu
criocobom C.

'H-AIMP (300 MI', CDCls) 8=8,57-8,45 (M, 2H), 7,31 (ax, J=8.1, 4,7 'y, 1H), 7,20 (c,
1H), 6,90 (c, 1H), 5,46 (¢, 1H), 4,71 (T, J=8,8, 4,1 I'y, 1H), 2,35 (c, 3H), 2,31 (¢, 3H), 2,17 (c,
3H), 1,70-1,49 (m, 3H), 1,35-1,17 (M, SH), 0,86 (c, 3H), 0,83 (c, 3H).

HRMS (IE) m/z soruncneno CysHzoN2O3S [M*]: 438,1977, obnapysxkeno: 438,1967.

Hpumep C77:  (2-xnopnupunuH-4-win)MeTun-S-anetui-2,6-numerni-4-(tueno[2,3-
b]nupuann-3-nmn)-1,4-murunponupuans-3-kapOokcuiaT

TutynbHOE coemuHEHHE B BUIE JKeaTOro tBepaoro Bemectsa (117 mr, 75%) noayvanu
cnocobom C.

'H-SIMP (300 MTI'n, CDCl3) 6=8,53 (c, 1H), 8,41 (n, J=8,2 I'n, 1H), 8,22 (n, J=5,1 I'y,
1H), 7,22 (¢, 2H), 7,01 (n, J=7,4 T'u, 1H), 6,85 (a, J=5,1 T'u, 1H), 6,14 (¢, 1H), 5,49 (c, 1H),
5,13-4,96 (x, J=12 T'u, 2H), 2,40 (¢, 6H), 2,19 (c, 3H).

HRMS (IE) m/z Bouncneno Cy3HaygN3O3SCl [M]: 453,0914, obnapy:xeno: 453,0927.

IIpumep  C78: Terparunpo-2H-nmpan-4-un-S-anernn-2,6- numernn-4-(tueno[ 2,3-
b]mupunun-3-un)- 1,4- guruaponupuans-3-kapOoKkcuaT

TutynbHOE COENMHEHHE B BHUJIE JKEITOrO TBEpHOro BemectBa (25 mr, 51%) momydanu
criocobom C.

'H-SIMP (300 MI', CDCls) 8=8,50 (x, J=8,1 'y, 2H), 7,33 (ax, J=8,1, 4,7 I'u, 1H),
7,24-7,17 (m, 1H), 6,70 (c, 1H), 5,46 (c, 1H), 4,92 (T, J=8,9, 4,2 'y, 1H), 3,81 (maT, J=16,6,
11,5, 4,2 I'u, 2H), 3,46 (aar, J=12,0, 5,3, 2,9 I'u, 2H), 2,36 (¢, 3H), 2,33 (c, 3H), 2,18 (¢, 3H),
1,92-1,83 (m, 1H), 1,80-1,71 (M, 1H), 1,69-1,57 (m, 1H), 1,53-1,40 (m, 1H).

HRMS (IE) m/z Boruncneno CooHuN2O4S [M*]: 412,1457, obnapysxkeno: 412,1457.
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IIpumep C79: 4,4-muTopUHKIOreKCHII-S-aneTni-2,6- tumetni-4-(TueHo| 2, 3-
b |lnupuans-3-wmn)- 1,4- guruaponupuauH-3-kapOokcuiar

TutynbHOE coenMHEHHE B BHE JKEATOro TBepnoro semecTBa (45 mr, 83%) momydanu
crniocobom C.

'H-AIMP (300 MI'u, CDCls) 8=8,57-8,48 (M, 2H), 7,33 (an, J=7,9, 4,8 I', 1H), 7,20 (c,
1H), 6,96 (c, 1H), 5,46 (c, 1H), 4,90 (c, 1H), 2,35 (¢, 3H), 2,32 (c, 3H), 2,19 (¢, 3H), 1,96-1,58
(m, 8H). ""E-SIMP (282 MI', CDCl3) §=-95,77 (n, J=247,3 T'u CF).

HRMS (IE) m/z Beruncneno Cy3HyN->O3SF, [M*]: 446,1476, o6napysxeHo: 446,1475.

Mpumep C80: 5-auernn-N-6en3un-N,2,6-rpumerun-4-(tueno[ 2,3-b Jrupunun-3-un)-1,4-
TUTHIPOMUPUIUH-3-KapOOKCcaMuUz

TutynbHOE COENMHEHKE B BHUJE JKEITOro TBepmoro BemectBa (37 mr, 67%) momy4anu
ciocobom C.

'H-SIMP (300 MI'y, CDCls) 8=8,51 (n, J=4,6 I'n, 1H), 8,16-8,06 (M, 1H), 7,25-7,15 (M,
5H), 7,08-6,98 (m, 2H), 6,12 (c, 1H), 5,37 (c, 1H), 4,65 (un, J=14,1 'y, 1H), 4,07 (n, J=14,1 I'y,
1H), 2,36 (c, 3H), 2,13 (c, 3H), 1,98 (¢, 3H), 1,68 (¢, 3H).

HRMS (IE) m/z Bouucneno CosHasN3O,S [M*]: 431,1667, o6napyskeHo: 431,1675.

Ipumep C81: Oxceran-3-mn-5-auetni-4-(7-0pomobenso[ b |trnodeH-3-mn)-2-
LUKJIONPONUI-6-MeTHII- | ,4- AT UAPOTTUPUANH-3-KapOOKCHIIAT

TutynbHOE COeAWMHEHHE B BHUIE KEJITOrO TBepAOro BemiectBa (5,2 mr, 6%) moiydanu
criocobom C.

'H-AIMP (300 MI'y, CDCl3) 6=8,12 (n, J=8,0 I'ni, 1H), 7,48 (x, J=7,9 I'y, 1H), 7,30 (x,
J=7,9 T'u, 1H), 7,18 (¢, 1H), 5,73 (¢, 1H), 5,45 (¢, 1H), 5,40 (x, J=5,9 T'u, 1H), 4,89-4,80 (M,
2H), 4,61-4,49 (m, 2H), 2,55 (trt, J=8,6, 5,7 I'u, 1H), 2,36 (¢, 3H), 2,16 (¢, 3H), 1,01 (mnam,
J=18,2, 8,6, 4,6 I'y, 2H), 0,69 (nk, J=7,4, 4,6, 4,0 'y, 2H).

HRMS (IE) m/z sbraucieno Co3Hy,pNO4SBr [M']: 487,0453, obnapyskeno: 487,0439.

Mpumep C82: Mzomnpomnui-S-auerui-4-(7-0pomoeH30[b]rrod eH-3-1)-2- HUKIOTPOTIHII-
6-MeTuI- 1, 4- TuruaponupuaInH-3-KapOoKcHIaT

TutynbHOE COeNMHEHHE B BHUIE KeNTOro TBepmoro Bemectsa (21 mr, 14%) monyyanu
criocobom C.

'H-SIMP (300 MTI'n, CDCl3) 6=8,14 (x, J=8,1 I'u, 1H), 7,46 (n, J=7,6 I'y, 1H), 7,30 (c,
1H), 7,24 (c, 1H), 7,15 (¢, 1H), 5,68 (¢, 1H), 5,44 (c, 1H), 5,03 (m, J=6,2 T, 1H), 2,53 (ann,
J=8,8, 5,7, 3,4 T'u, 1H), 2,36 (c, 3H), 2,14 (c, 3H), 1,21 (g, J=6,2 T'u, 3H), 1,12 (n, J=6,2 I'L,
3H), 1,01-0,88 (m, 2H), 0,67 (axBn, J=11,1, 5,7, 3,4 T'u, 2H).

HRMS (IE) m/z Boruucneno C;3HyNO3SBr [M™]: 473,0660, o6Hapyskeno: 473,0677.

Ipumep C83: Mertun-5-auerun-4-(7-6pomben3o[ b | trnoden-3-mi)-6-meTmn-2-
(Tpudropmerin)-1,4- nuruaponupuanH-3-KapOoKcHUIaT

TutynbHOE CoemuHEHUEe B BHIE KENTOro TBepAoro Bemectsa (8 mr, 18%) momydamu
criocobom C ¢ ucnonb3oBanueM 1,5 3xB. TFA B MeOH.

'H-IMP (300 MTI'ti, CDCl3) 8=8,00 (n, J=8,1 I'ny, 1H), 7,51 (n, J=7,5 I'y, 1H), 7,35-7,28
(m, 1H), 7,24 (¢, 1H), 6,20 (yur.c., 1H), 5,47 (¢, 1H), 3,65 (c, 3H), 2,44 (c, 3H), 2,12 (¢, 3H). "°F-



118

AMP (282 MI'u, CDCls) 6=63,85 (c, CF3).

HRMS (IE) m/z Boruncneno CioHsNO;SF;Br [M*]: 472,9908, o6napyskeno: 472,9915.

Ipumep C84: Iluxnonpormunmerwi-5-auerui-4-(7-6pombenso[b]ruoden-3-mm)-2-
LUKJIONPONUI-6-MeTHI- 1 ,4- AT uApONUpPUANH-3-KapOOKCHIIAT

TurynpHOE coenuHeHHe B BUIE KenToro teepnroro Bemectsa (20 mr, 13%) nomydanu
ciocobom C ¢ UCTIONBb30BaHNEM IHOKCAHA.

'H-AIMP (300 MT'i, CDCls) §=8,15 (1, J=8,1 T'n;, 1H), 7,46 (n, J=7,6 I'y, 1H), 7,29-7,23
(m, 1H), 7,17 (¢, 1H), 5,70 (yurc., 1H), 5,47 (yur.c., 1H), 3,95-3,86 (m, 2H), 2,59 (T, J=8,7, 5,7
I'm, 1H), 2,36 (¢, 3H), 2,14 (c, 3H), 1,12-0,87 (M, 3H), 0,73-0,59 (M, 2H), 0,57-0,44 (M, 2H),
0,26-0,14 (m, 2H).

HRMS (IE) m/z Beruncneno CoHoyyNO3SBr [M™]: 485,0660, o6Hapykeno: 485,0676.

Ipumep C85: Merun-5-auerun-2-uukionpomui-6-metun-4-(7-(2,2,2-rpudropanernn)
6enzo[b]tuoden-3-nn)-1,4-guruaponupuant-3-kapOoKCHIaT

TutynbHOE COENMHEHHE B BHUJE JKEITOrO TBepAOro Bemectsa (42 mr, 44%) monyyanu
criocobom C.

'H-IMP (300 MTI'n, CDCl3) 6=8,64 (n, J=8,1 'y, 1H), 8,17 (n, J=7,4 I'y, 1H), 7,62 (T,
J=7,8 T, 1H), 7,32 (¢, 1H), 5,89 (yurc., 1H), 5,54 (c, 1H), 3,64 (c, 3H), 2,59 (tT, J=8,7, 5,6 'Ly,
1H), 2,36 (c, 3H), 2,14 (c, 3H), 1,06-0,85 (M, 2H), 0,81-0,58 (M, 2H).

HRMS (IE) m/z Boruucneno Cy3HagNO4SF; [M™]: 463,1065, obHapyskeno: 463,1054.

Ipumep C86: 2-penunmponan-2-ui-S-auerun-4-(7-6pomdensolb]ruodpen-3-mun)-2,6-
auMeTHI- 1, 4-murunponupuani-3-kapOoKCcuiaT

TurynbHOE coenvHEHHE B BHE >KenTOro Teepnuoro semecTtBa (18 mr, 18%) momyuanu
criocobom C.

'H-AMP (300 MT'i, CDCls) §=8,06 (1, J=8,1 I'ny, 1H), 7,46 (n, J=7,6 I'y, 1H), 7,21-7,10
(M, SH), 7,07-6,98 (m, 2H), 5,87 (yurc., 1H), 5,49 (¢, 1H), 2,36 (c, 3H), 2,28 (c, 3H), 2,14 (c,
3H), 1,72 (¢, 3H), 1,64 (c, 3H).

HRMS (ESI) m/z Bbraucneno Co;HysNO3SBr [M*]: 546,0709, obHapy:xeno: 546,0711.

B2XKX (98,2%): Bpemst ynepskanusi 18,30 muH.

Mpumep C87: Merun-5-auerun-4-(7-xnopoen3o[blruodeH-3-mi)-2-uKIonponui-6-
MeTuI- 1,4-TUruaponupuaInH-3-KapOOKCHIAT

TutynbHOE COeNMHEHHE B BHUIE JKeNTOro TBepmoro BemecTBa (80 mr, 69%) momydanu
crniocobom C.

'H-IMP (300 MI'y, CDCl5) 8=8,07-7,99 (M, 1H), 7,39-7,28 (m, 2H), 7,15 (x, J=1,7 I'y,
1H), 5,67 (c, 1H), 5,45 (¢, 1H), 3,66 (¢, 3H), 2,59 (T, J=8,4, 5,7 I'y, 1H), 2,35 (¢, 3H), 2,13 (c,
3H), 1,04-0,90 (M, 2H), 0,66 (art, J=9,0, 5,7, 3,4 ', 2H).

HRMS (IE) m/z Bbraucieno C,HyoNO3SCl [M*]: 401,0852, o6Hapy:xeHo: 401,0855.

B2XKX (99,1%): Bpemst ynepskanus 18,66 MuH.

IIpumep C88: Mertun-5-auerun-2-nukiaonponui-6-merun-4-(7-
(Tpudropmermn)denzo[blrnoden-3-mn)-1,4- nuruaponupuans-3-kapOoKCcHIaT

TutynbHOE coenMHEHHE B BHE JKENTOro TBepuoro semectBa (55 mr, 80%) momydanu
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criocobom C.

'H-AIMP (300 MI't, CDCl3) 8=8,35 (n, J=8,2 I'n, 1H), 7,62 (n, J=7,5 I'y, 1H), 7,49 (T,
J=7,9 T, 1H), 7,20 (¢, 1H), 5,66 (ym.c., 1H), 5,51 (¢, 1H), 3,65 (c, 3H), 2,59 (renrer, J=6,9, 6,2
', 1H), 2,36 (c, 3H), 2,13 (¢, 3H), 1,09-0,84 (m, 2H), 0,7509-0,57 (m, 2H). "F-SIMP (282 MI 1,
CDCls) 6 (m.1.): -62,96 (c, CF3).

HRMS (IE) m/z sbraucieno CHyNO3SF; [M*]: 435,1116, o6Hapyskeno: 435,1129.

B2XX (99,4%): Bpemst yaepxanus 19,68 mun.

Mpumep C89: 3-xnmopbensun-5S-auetun-2,6-numerii-4-(tueno[2,3-bnupuans-3-wmn)-
1,4-muruaponUPUANH-3-KapOOKCHIIAT

TutynbHOE COeNMHEHKE B BHUJIE SKEATOro TBepmoro BemnectBa (78 mr, 53%) momyvanu
criocobom C.

'"H-SIMP (300 MI'r, CDCl3) 5=8,49 (mn, J=4,6, 1,6 T';, 1H), 8,29 (mx, J=8.2, 1,6 'y, 1H),
7,28-7,23 (m, 1H), 7,22-7,13 (m, 4H), 7,01 (at, J=7,6, 1,6 T'u, 1H), 6,26 (c, 1H), 5,44 (c, 1H),
5,09-4,97 (m, 2H), 2,37 (¢, 3H), 2,34 (¢, 6H), 2,15 (¢, 3H).

HRMS (IE) m/z Boruncneno CoHa NoO3SCl [M']: 452,0961, obHapy:xeno: 452,0966.

B2XKX (98,6%): Bpemst ynepskanust 19,83 muH.

Hpumep C90: 2-penunmnponan-2-uin-S-anerun-4-(7-6pomoenso[b]ruopen-3-wmn)-2-
LUKJIONPONUI-6-MeTHII- | ,4- AT UAPOTTUPUANH-3-KapOOKCHIIAT

TutynbHOE coenMHEHHE B BHUIE JKeNTOro TBepnoro semecTtBa (20 mr, 17%) momydanu
criocobom C.

'H-AIMP (300 MI'y, CDCls) 8=8,05 (n, J=8,0 I'ny, 1H), 7,52-7,40 (m, 1H), 7,22-7,13 (M,
4H), 7,12 (¢, 1H), 7,10-7,04 (M, 2H), 5,67 (ym.c., 1H), 5,50 (c, 1H), 2,63-2,47 (M, 1H), 2,35 (c,
3H), 2,13 (c, 3H), 1,72 (c, 3H), 1,67 (c, 3H), 1,03-0,77 (M, 2H), 0,76-0,57 (m, 2H).

HRMS (ESI) m/z BoraucineHo CyoHosNO3SBrNa [M+Na]: 572,0865, oOHapy:keHO:
572,0865.

BD2XX (98,82%): Bpems ynepskanust Rt 17,16 mun.

IIpumep Co1: uxnorexkcun-5-aneTun-2- HukJIonponui-6-merun-4-(tueHo[ 2,3-
b]mupunun-3-mn)- 1,4- muruaponupuas-3-kapOoKcuiaT

TutynbHOE coenvHEHHE B BHUIE KenToro Teepmoro BemectBa (70 mr, 79%) momydanu
cniocobom C.

'H-SIMP (300 MI'n, CDCl3) §=8,52 (c, 1H), 8,46 (1, J=8,1 T'u, 1H), 7,31 (an, J=8.1, 4,7
I'n, 1H), 7,13 (¢, 1H), 5,69 (yurc., 1H), 5,47 (¢, 1H), 4,83-4,71 (m, 1H), 2,64-2,47 (m, 1H), 2,36
(c, 3H), 2,16 (c, 3H), 1,90-1,70 (m, 2H), 1,68-1,50 (M, 4H), 1,35-1,19 (m, 4H), 1,08-0,87 (M, 2H),
0,78-0,58 (m, 2H).

HRMS (IE) m/z Boruucneno CosHagN>O3S [M*]: 436,1821, oGHapyskeHo: 436,1841.

B2KX (99,3%): Bpemst yaepskanust 18,47 mus.

Hpumep C92: 2-penumnnponan-2-ui-S-aneTui-2-MUKIONPOnI-6-meTi-4-(tueHo| 2,3-
b lmupuans-3-wmn)- 1,4- guruaponupuauH-3-kapOokcuiar

TutynbHOE CoenMHEHHE B BHUIE JKeNTOro TBepuoro semectBa (15 mr, 16%) momydanu

criocooom C.
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'"H-SIMP (300 MI'ry, CDCl3) 5=8,50 (mn, J=4,6, 1,6 T', 1H), 8,33 (mx, J=8,2, 1,6 'y, 1H),
7,23-7,12 (m, 4H), 7,11 (c, 1H), 7,12-7,02 (m, 2H), 5,71 (c, 1H), 5,49 (c, 1H), 2,65-2,49 (m, 1H),
2,36 (¢, 3H), 2,13 (¢, 3H), 1,70 (¢, 3H), 1,67 (¢, 3H), 1,03-0,83 (M, 2H), 0,76-0,58 (M, 2H).

HRMS (ESI) m/z Beraucaeno CogHagN,O3S [M+1]: 473,1893, obnapyskeHo: 473,1891.

B2XKX (95,7%): Bpemst ynepsxanus 25,13 MuH.

Mpumep C93:  1-(4-(7-6pombenso[b]ruoden-3-mn)-5-(1ukaonponankapOoHm)-6-
LIMKJIOTTPOINJI-2-MeTHII- 1 ,4- INTUAPOTTNPUANH-3-UT)3TaH- 1 -OH

TutynbHOE COenMHEHHME B BHUIE KeaTOro TBepmoro Berectsa (80 mr, 56%) moay4anu
cnocobom C.

'H-SIMP (300 MI'y, CDCls) 6=8,09 (n, J=8,1 T'u, 1H), 7,46 (n, J=7,6 'y, 1H), 7,28 (x,
J=8,1T'u, 1H), 7,10 (¢, 1H), 5,84 (yu.c., 1H), 5,50 (c, 1H), 2,41 (c, 3H), 2,38-2,27 (M, 1H), 2,20-
2,01 (m, 4H), 1,41-1,22 (m, 1H), 1,20-1,06 (m, 1H), 1,07-0,90 (m, 3H), 0,84-0,65 (m, 3H).

HRMS (IE) m/z Boruncneno Cy;3HxnNO,SBr [M™]: 455,0555, obHapyskeno: 455,0540.

B2XKX (99,1%): Bpemst ynepskanus 22,48 MuH

[Mpumep C94: 3-x10pOeH3WI-5-ae THII-2 - ITUKJIONPONiI-6-MeTui-4-(TueHo[ 2,3-
b]mupunun-3-nn)- 1,4- guruaponupuans-3-kapOoKkcuaT

TutynbHOE COenMHEHHE B BHUE JKeNTOro TBepmoro BemecTtBa (16 mr, 13%) momydanu
criocobom C.

'H-IMP (300 MT'n, CDCls) 8=8,53 (1, J=4,6 I'ny, 1H), 8,32 (n, J=8,1 I', 1H), 7,32-7,28
(m, 1H), 7,25-7,18 (m, 3H), 7,16 (¢, 1H), 7,07 (n, J=7,4 I'n, 1H), 5,79 (ym.c., 1H), 5,50 (c, 1H),
5,16-5,04 (m, 2H), 2,73-2,51 (m, 1H), 2,39 (¢, 3H), 2,19 (¢, 3H), 1,08-0,87 (m, 2H), 0,83-0,61 (m,
2H).

HRMS (IE) m/z soruncneno CosHiN2O3SCl [M']: 478,1118, obHapy:xeno: 478,1118.

B2XKX (96,7%): Bpemst ynepsxanusi 19,79 mun.

Hpumep C95: 2-(4-dpropdennn)nponan-2-un-5S-anerni-2,6-numerni-4-(tueHo[2,3-
b]mupunun-3-mn)- 1,4- guruaponupuanH-3-kapOoKcuiaT

TutynbHOE coemuHeHHE B BHIE KenToro TBepaoro BemiectBa (10 mr, 7%) mony4anu
ciocobom C.

'H-SIMP (300 MI', CDCl3) & (m.1.): 8,52 (m, J=3,9 I', 1H), 8,35 (mn, J=8,3, 1,6 I'y,
1H), 7,21 (nn, J=8,2, 4,6 T'u, 1H), 7,16 (¢, 1H), 7,00-6,91 (M, 2H), 6,87-6,75 (m, 2H), 5,90 (c,
1H), 5,48 (c, 1H), 2,38 (c, 3H), 2,30 (c, 3H), 2,15 (c, 3H), 1,68 (c, 3H), 1,61 (c, 3H). *F-sIMP
(282 MI'y, CDCl3) 6 (m.11.): -116,44 (CF).

HRMS (IE) m/z Boruncneno CogHasNoO3SF [M™]: 464,1570, obnapyskeno: 464,1570.

B2XKX (98,2%): Bpemst yuepskanusi 19,52 muH.

Mpumep C96: 2-(4-propdenwn)nponan-2-mn-5-auermn-4-(7-6pomdenso[b]ruoden-3-
WUT)-2-IUKJIONTPONTMIT-6-MeTHII- | ,4- TUTHAPONUPUINH-3-KapOOKCcHIaT

TurynbHOE coenwHEHHE B BHUIE kenToro TBepnoro Bemectsa (30 mr, 17%) momyyanu
criocobom C.

'H-SIMP (300 MI'r, CDCl3) & (m.zx.): 8,03 (1, J=8,1 I'ry, 1H), 7,47 (n, J=7,6 T'n, 1H), 7,17
(t, J=7,9 T'u, 1H), 7,12 (¢, 1H), 6,98 (nn, J=8,7, 5,4 I'u, 2H), 6,80 (T, J=8,7 I'u, 2H), 5,61 (c,
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1H), 5,48 (¢, 1H), 2,62-2,45 (m, 1H), 2,35 (c, 3H), 2,13 (¢, 3H), 1,69 (¢, 3H), 1,65 (¢, 3H), 1,04-
0,82 (m, 2H), 0,76-0,59 (m, 2H). "F-SIMP (282 MI', CDCl3) & (m.11.): -116,65 (CF).

HRMS (IE) m/z Boramcnero CaoHyN,O3SBrENa [M*™?]: 590,0771, o6uapysxeHo:
590,0772.

B2XKX (98,0%): Bpemst yaepsxanus 18,52 muH.

Hpumep C97: 2-(4-dpropdenmn)nponan-2-mi-S-aueThi-2-HuKIONPONuI-6-MeTHII-4-
(Tneno[2,3-b]mupunun-3-mn)-1,4-guruaponupuanH-3-kapookcunar

TutynbHOE COeNMHEHHME B BHUIE JKEITOro TBepmoro BemectBa (38 mr, 24%) nony4anu
cnocobom C.

'H-SIMP (300 MI'y, CDCl3) & (m.11.): 8,55-8,44 (m, 1H), 8,33 (mn, J=8,2, 1,3 I'y, 1H),
7,19 (an, J=8.2, 4,6 T'u, 1H), 7,10 (¢, 1H), 7,03-6,93 (m, 2H), 6,79 (1, J=8,7 I'u, 2H), 5,97 (yu.c.,
1H), 5,46 (¢, 1H), 2,60-2,43 (m, 1H), 2,34 (c, 3H), 2,12 (¢, 3H), 1,66 (¢, 3H), 1,63 (¢, 3H), 1,00-
0,80 (v, 2H), 0,78-0,56 (m, 2H). "E-SIMP (282 MI', CDCl5) & (m.11.): -116,53 (CF).

HRMS (IE) m/z Boruncneno CygHagN>O3SF [MT]: 491,1799, obnapy:xeno: 491,1800.

B2XKX (98,9%): Bpemst ynepskanus 19,26 MuH.

Mpumep C98: Merun-5-anerun-2-mukionponui-4-(7-gropdbenso[b]ruoden-3-mn)-6-
MeTu- 1,4-TurunponupuauH-3-kapOoKCHIaT

TutynbHOE COeNMHEHHE B BHUE JKEITOro TBepumoro BemectBa (94 mr, 71%) momydanu
criocobom C.

'H-SIMP (300 MI'y, CDCls) & (m.z): 7,89 (m, J=8,2 I'm, 1H), 7,35 (tx, J=8,0, 5.2 Iy,
1H), 7,13 (¢, 1H), 7,01 (mn, J=9,7, 8,0 I'u, 1H), 5,63 (ym.c., 1H), 5,47 (c, 1H), 3,67 (c, 3H), 2,60
(rt, J=8,7, 5,7 T'n, 1H), 2,36 (c, 3H), 2,14 (c, 3H), 1,08-0,85 (v, 2H), 0,74-0,56 (m, 2H). '“F-
SIMP (282 MTI'y, CDCl3) 6 (m.x.): -116,08 (CF).

HRMS (IE) m/z sbraucieno CoHyNO3SF [M*]: 385,1148, o6Hapy»xeno: 385,1132.

B2XKX (99.3%): Bpemst yaepsxanusi 22,58 MUH.

Hpumep C99: IukionponuaIMeTHI-S-aleTuI-2-UUKIoNponwI-6-mMeTui-4-(TueHo|2,3-
b]mupunun-3-mn)- 1,4- guruaponupuais-3-kapOoKcHaT

TutynbHOE COeNMHEHHE B BHUIE JKEITOro TBepmoro BemectBa (12 mr, 26%) momy4anu
ciocobom C ¢ HCTIOTB30BaHUEM JTMOKCAHA.

'H-SIMP (300 MI', CDCl3) & (m.1.): 8,53-8,50 (M, 1H), 8,46 (mn, J=8,2, 1,6 I'n;, 1H),
7,29 (nn, J=8.2, 4,6 T'u, 1H), 7,17 (¢, 1H), 5,71 (yurc., 1H), 5,48 (¢, 1H), 3,90 (nn, J=7.3, 2,7
I'n, 2H), 2,60 (T, J=8.,6, 5,7 'y, 1H), 2,37 (c, 3H), 2,16 (¢, 3H), 1,05-0,91 (m, 3H), 0,72-0,61 (M,
2H), 0,55-0,43 (m, 2H), 0,27-0,12 (M, 2H).

HRMS (IE) m/z Boruucneno Cy3HyN-O3S [M*]: 408,1508, o6napyskeHo: 408,1509.

B2XKX (99,7%): Bpemst ynepskanus 30,16 MuH.

IIpumep C100: LuknoneHTHII-5-aue -2 - UKJIonponui-6-mMeTiin-4-(TueHo[ 2,3-
b]mupunun-3-un)- 1,4- guruaponupuaus-3-kapOokcuiaT

TutynbHOE COeNMHEHHE B BHUE JKEITOro TBepHoro semecTtBa (27 mr, 14%) momydanu
ciocobom C ¢ UCTIONB30BaHUEM IUOKCAHA.

'"H-SIMP (300 MTI'u, CDCl3) & (m.z.): 8,52 (am, J=4,6, 1,5 ', 1H), 8,46 (an, J=8.2, 1,5
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I'm, 1H), 7,30 (an, J=8,2, 4,6 I'u, 1H), 7,12 (¢, 1H), 5,71 (ym.c., 1H), 5,45 (c, 1H), 5,24-5,11 (m,
1H), 2,62-2,45 (m, 1H), 2,36 (c, 3H), 2,16 (c, 3H), 1,92-1,72 (m, 2H), 1,64-1,44 (M, 6H), 1,07-
0,85 (m, 2H), 0,76-0,56 (m, 2H).

HRMS (IE) m/z Boruncneno CoHyN2O3S [M*]: 422,1664, o6HapysxkeHo: 422,1662.

B2XKX (99,7%): Bpems ynepsxanus 30,24 MuH.

Mpumep C101: [HuxknonponunmMeTii-5S-auetun-4-(7-unanoden3o[b]tuodpen-3-mn)-2-
LIUKJIONTPONUI-6-MeThiI- 1,4- iuruaponupuanH-3-kapOoKcuiaT

TutynbHOE COoemMHEHUE B BHIE KEJNTOro TBepAoro BeinectBa (9 mr, 26%) momydvanu
ciocobom C ¢ MCTIOTB30BAaHUEM JTUOKCAHA.

'H-SIMP (300 MI'y, CDCl3) & (M.1.): 8,56-8,41 (M, 1H), 7,66 (n, J=7,5 'y, 1H), 7,46 (T,
J=7,5Tu, 1H), 7,24 (c, 1H), 5,71 (yur.c., 1H), 5,53 (¢, 1H), 3,98-3,77 (m, 2H), 2,70-2,52 (m, 1H),
2,37 (¢, 3H), 2,16 (c, 3H), 1,09-0,92 (M, 3H), 0,77-0,58 (M, 2H), 0,53-0,39 (M, 2H), 0,27-0,10 (M,
2H).

HRMS (IE) m/z Boruucneno CosHyN-O3S [M*]: 432,1508, o6HapyskeHo: 432,1516.

B2XX (97,8%): Bpemst ynepskanusi 22,16 MuH.

Ipumep C102: Metun-5-auetmn-4-(7-6pombenso[b]ruoden-3-mi)-2- Kooy Tui-6-
MeTu- 1,4-TurunponupuauH-3-kapOoKCHIaT

TutynbHOE COenMHEHHE B BHUIE JKENTOro TBepumoro BemecTtBa (41 mr, 29%) momydanu
criocobom C.

'H-IMP (300 MI', CDCl3) & (m.zx.): 8,09 (1, J=8,8 I'ry, 1H), 7,47 (n, J=7,5 I'ny, 1H), 7,29
(m, J=8,0 T'u, 1H), 7,18 (c, 1H), 6,10 (yum.c., 1H), 5,41 (¢, 1H), 3,63 (c, 3H), 2,42 (c, 3H), 2,33-
2,17 (m, 2H), 2,14 (¢, 3H), 2,06-1,78 (M, SH).

HRMS (IE) m/z Bruucneno CyH»nNO3SBr [M*]: 459,0504, o6Hapyskeno: 459,0505.

B2XKX (95,2%): Bpems ynepxanus 18,21 muH.

Hpumep C103: [dumernin-4-(7-unanodensolb]rnodes-3-mi)-2-inKIonponii-6-MeTHiI-
1,4-nUruApONUPUANH-3,5-TMKapOOKCHIIAT

TutynbHOE CoenMHEHKe B BHUIE JKeATOro TBepmoro BemectBa (80 mr, 65%) momyvanu
ciocobom C.

'H-SIMP (300 MI'y, CDCl3) & (m.1.): 8,36 (1, J=9,2 T'wy, 1H), 7,66 (n, J=7,3 T'y, 1H), 7,46
(mn, J=9,2, 7,3 T'y, 1H), 7,24 (c, 1H), 5,64 (yw.c., 1H), 5,47 (c, 1H), 3,56 (c, 3H), 3,54 (c, 3H),
2,77-2,67 (m, 1H), 2,34 (¢, 3H), 1,07-0,96 (m, 2H), 0,77-0,65 (m, 2H).

HRMS (IE) m/z Boruucneno CyHaygN>O4S [M*]: 408,1144, o6napysxeno: 408,1153.

B2XKX (99,2%): Bpemst ynepskanus 12,64 MuH.

Ipumep C104: Metuin-5-unano-4-(7-uuanodbens3o[b]rtuodeH-3-mi)-2-UKIonpOonuiI-6-
MeTu- 1,4-TUuruponupuauH-3-kapOoKCHIaT

TutynbHOE CoenMHEHHE B BHUIE JKenToro Teepnoro Bemectsa (40 mr, 48%) momyyanu
criocobom C.

'H-SIMP (300 MI'n, CDCls) & (m.1.): 8,24 (n, J=9,1 I'u, 1H), 7,71 (n, J=7,3 'y, 1H),
7,56-7,44 (m, 1H), 7,23 (c, 1H), 5,73 (yw.c., 1H), 5,14 (c, 1H), 3,55 (¢, 3H), 2,87-2,71 (m, 1H),
2,09 (¢, 3H), 1,13-0,99 (m, 2H), 0,82-0,65 (m, 2H).
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HRMS (IE) m/z Beruucneno C;H7N30,S [M*]: 375,1041, o6HapyskeHo: 375,1046.

B2XKX (99,0%): Bpemst ynepskanus 21,27 MuH.

Ipumep C105: Mertun-5-anerun-4-(7-6pomoenso[b]ruopen-3-mn)-2-nuKIoneHTuiI-6-
MeTUII- 1, 4-TuruaponupuanH-3-kapOookcunar

TutynbHOE coeanHEHHE B BHIE JKENTOro TBepnoro sewectBa (59 mr, 40%) momydanu
criocobom C.

'H-AIMP (300 MI'r, CDCl3) & (m.11.): 8,06 (1, J=8,0 T'ry, 1H), 7,47 (m, J=7,4 T'ny, 1H), 7,29
(m, J=8,0 T'u, 1H), 7,19 (¢, 1H), 5,88 (yurc., 1H), 5,45 (¢, 1H), 4,26-4,02 (m, 1H), 3,63 (c, 3H),
2,38 (¢, 3H), 2,15 (¢, 3H), 2,04-1,90 (m, 2H), 1,78-1,69 (M, 4H), 1,53-1,38 (m, 2H).

HRMS (IE) m/z Beruncneno Cy3HyNO3SBr [M™]: 473,0660, o6Hapyxkeno: 473,0647.

B2XX (97,4%): Bpemst ynepskanus 12,81 muH.

Mpumep C106: Merun-5-auetmn-4-(7-6pomOeH30[b |TrOd €H-3-11)-2- IUKJIOTeKCUII-6-
MeTuI- 1,4-TUrunponupuanH-3-kapOOKCHIaT

TutynbHOE COENMHEHHE B BHUJE JKEITOro TBepnoro BemecTtBa (89 mr, 59%) momydanu
criocobom C.

'H-SIMP (300 MI', CDCl3) & (m.x.): 8,05 (1, J=8,8 I'ny, 1H), 7,46 (1, J=7,5 I'n, 1H), 7,28
(m, J=7,5 T, 1H), 7,18 (¢, 1H), 6,00 (yurc., 1H), 5,44 (¢, 1H), 3,80-3,66 (M, 1H), 3,62 (c, 3H),
2,38 (¢, 3H), 2,15 (¢, 3H), 1,92-1,69 (M, SH), 1,44-1,20 (M, SH).

HRMS (IE) m/z Boruncneno CoHysNO3SBr [M*]: 487,0817, obHapyskeno: 487,0801.

B2XKX (96,7%): Bpemst ynepsxanusi 11,94 mun.

Ipumep C107: Mertun-5-unano-4-(7-unanobenso[b]ruoden-3-mn)-2,6-
TULAKJIONPONWI- 1 ,4- TUTHAPOIHPUANH-3-KapOOKCHIaT

TutynbHOE coenviHEHHE B BHUIE KeNTOro TBepnoro sewectBa (15 mr, 13%) momydanu
criocobom C.

'H-SIMP (300 MI'y, CDCl3) & (m..): 8,25 (mm, J=8,2, 0,9 I', 1H), 7,71 (m, J=7,3 T',
1H), 7,55-7,45 (m, 1H), 7,20 (¢, 1H), 5,57 (yu.c., 1H), 5,14 (¢, 1H), 3,56 (c, 3H), 2,87-2,70 (™,
1H), 1,93-1,78 (m, 1H), 1,16-0,83 (M, SH), 0,80-0,63 (m, 3H).

HRMS (IE) m/z Boruncneno Cy3HoN30,S [M*]: 401,1198, obnapyxkeno: 401,1199.

B2XX (96,5%): Bpemst ynepskanusi 15,42 muH.

IIpumep C108: 3-((4-meTunnunepasuH- 1-mn)mernn)oeH3ui-S-anetuin-4-(7-
opombenso[b]tuoden-3-un)-2,6-numernn- 1,4- quruaponupunuH-3-kapOookcunar

TutynbHOE COeNMHEHHE B BHUIE KeNToro Teepaoro Bemectsa (33 mr, 18%) monyvanu
criocobom C.

'H-SIMP (300 MTI'u, CDCls) & (m.1.): 7,98 (n, J=8,2 I'y, 1H), 7,43 (n, J=7,6 'y, 1H),
7,27-7,04 (m, 6H), 5,80 (yum.c., 1H), 5,44 (c, 1H), 5,07 (c, 2H), 3,44 (c, 2H), 2,48-2,41 (m, 4H),
2,37 (¢, 3H), 2,32 (¢, 3H), 2,28 (¢, 3H), 2,12 (¢, 3H), 1,73-1,60 (M, 4H).

HRMS (IE) m/z Boruncneno C3HN303SBr [M*]: 607,1504, o6napyskeno: 607,1491.

B2XKX (98,4%): Bpems ynepxanus 9,94 MuH.

Hpumep C109: 3-(uuxnonponuiaMerun)-5-metnin-4-(7-manoden3o[b]ruopen-3-wmn)-2-

LUKJIONPONUI-6-MeT- 1,4- auruaponupuan-3,5-aukapOokcumiar
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TurynpHOE coenuHEHHME TMOJNy4Yald C HCIOJNb30BaHMEM BapuaHta crocoba C
NIOCPEICTBOM HAarpeBaHMs B JMOKCaHE B 3amasHHON mpoOupke mpu 130°C B TedeHHe HOUH,
NOJIy4ast JKeJToe TBepaoe BewecTso (35 mr, 28%).

'"H-SIMP (300 MI'r, CDCl3) 8 (m.x1.): 8,40 (n, J=8,2 T'ny, 1H), 7,65 (1, J=7,0 T'u, 1H), 7,44
(1, J=7,7 I'u, 1H), 7,26 (c, 1H), 5,61 (yur.c., 1H), 5,49 (¢, 1H), 3,84-3,73 (m, 2H), 3,55 (c, 3H),
2,81-2,65 (m, 1H), 2,34 (¢, 3H), 1,02 (axn, J=8,9, 5,5 I'y, 2H), 0,95-0,80 (m, 1H), 0,72 (m, J=6,1
I'u, 2H), 0,38 (T, J=9,7 I'n, 2H), 0,06 (c, 2H).

HRMS (IE) m/z Beuncneno CosHyyNoNaO4S [M™]: 471,1349, obuapyxeno: 471,1347.

Mpumep C110: 3-(UUKIONPONUIMETHN)-S-MeTUI-4-(7-111ano0eH30[b [tuoden-3-wmn)-
2,6- TUIUKJIONPONII- |, 4-TUrHAPOMUPUINH-3,5-TUKapOOKCHIAT

TurynpHOE CcoOemUHEHHME TMONy4Yalid C HCIOJb30BaHMEM BapuaHta crocoba C
NOCPEICTBOM HAarpeBaHMs B JHMOKCaHE B 3amasHHON mnpoOupke mpu 130°C B TedeHue HOUH,
NoJIy4ast JKenToe TBepaoe euiectso (20 mr, 15%).

'H-SIMP (300 MI', CDCl3) 8 (m.xi.): 8,41 (m, J=8,3 I'ny, 1H), 7,65 (1, J=7,4 T'u, 1H), 7,44
(t, J=7,8 'y, 1H), 7,23 (¢, 1H), 5,56 (yw.c., 1H), 5,51 (c, 1H), 3,79 (n, J=7,3 I'y, 2H), 3,57 (c,
3H), 2,85-2,61 (m, 2H), 1,09-0,84 (M, SH), 0,75-0,55 (M, 4H), 0,47-0,29 (m, 2H), 0,15--0,02 (M,
2H).

HRMS (IE) m/z Beraucieno Co7Ha6N2NaO4S [M+Na]: 497,1505, obuapyxkeHno: 497,1503.

Hpumep C111: [HuknonponuiMeTHi-S-nuaHo-4-(7-unano0en3o[blruopen-3-wmn)-2-
LUKJIONPONUI-6-MeTHII- 1 ,4- AT UAPONTUPUANH-3-KapOOKCHIIAT

TurynpHOE coemuHEHME TMOJNy4Yald C HCIOJNb30BaHHMEM BapuaHta crnocoba C
NIOCPENCTBOM HarpeBaHusi peakuuoHHoi cmecu B MeOH B 3anastHO#l npoOupke npu 130°C B
TedeHue 7 4., Mojy4vast KeJaToe TBepaoe Bewectno (8 mr, 7%).

'H-SIMP (300 MI'r, CDCl3) 8 (m.x1.): 8,24 (n, J=8,3 'y, 1H), 7,70 (n, J=7,4 T'n;, 1H), 7,48
(t,J=7,8 T'n, 1H), 7,27 (c, 1H), 5,73 (ym.c., 1H), 5,19 (¢, 1H), 3,75 (m, J=7,3 'y, 2H), 2,92-2,70
(M, 1H), 2,09 (¢, 3H), 1,14-0,97 (m, 2H), 0,88-0,66 (M, 3H), 0,40-0,12 (m, 2H), 0,08--0,17 (M,
2H).

HRMS (IE) m/z Beraucneno Co4Hy1N3NaO,S [M+Na]: 438,1247, obHapykeHo: 438,1245.

Mpumep C112: Tumerun-2-unaHo-4-(7-unanoOen3o[b]trnodeH-3-mi)-6-uKIonponmi-
1,4-mUuruApoONMUPUANH-3,5-TUKapOOKCHIIAT

TutynbHOE coenuHEHHe MOJyyaad C UCIOJb30BaHUEM Tpex ctaauil mo Y. Satoh et al.,
Chem. Pharm. Bull. 1991, 39, 3189-3201.
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Ha nmepBoit craguu aumerwn-4-(7-umanoOen3o[b|rruoden-3-mn)-2-uukionpomnmi-6-

(mumerokcumertwn)- 1,4- TMruapONUPUINH-3,5- TMKapOOKCHIAT TOJAyYald C HCIOIb30BAaHHEM

BapuaHTa crocoda C mocpencTBoM HarpeBaHUsl PEAKIIMOHHON CMECH B METAHOJIE B 3alassHHOM
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npodupke npu 130°C B Teuerne 90 MuH, nonyyas skenroe Teeproe Berectso (130 mr, 48%).
NC

Ha Bropoii cramuum aumerun-4-(7-unanobeH3o[b]tuodeH-3-wmn)-2-uukaonponui-6-

(numerokcumernn)- 1,4- quruaponupunns-3,5-qukapookcunar (0,100 r, 0,21  mMmoub)

,
nepememuBaiu B aneroHe (4 mu) u 4 H comsaoit kucnore (0,53 mui, 2,13 mMmomb) mpu
KOMHATHOU TeMmeparype B TedeHue 60 MUHYT. Y[ajsiu pacTBOPUTENb NMPU IMOHUKEHHOM
JaBJIEHUH W OCTATOK pPACTBOPSUIM B STWIALIETaTe W IMPOMBIBAIH TOJYOJIOM, HACHIIEHHBIM
pactBopoMm OukapOoHaTta M CONSIHBIM pacTBopoM. Opranmueckyro ¢azy cymmmm (NaxSOy),
(¢unbTpOBANM M KOHLEHTPHPOBAIH, MOJy4as IUMeTHI-4-(7-unaHoben3o[b|ruoden-3-mum)-2-

uKIonponui-6-gopmui- 1,4-turuaponupuaus-3,5- tukapOOKCHIIAT, KOTOPBIH HCIIONB30BAIN Ha

crenyroen cragun 0e3 TOMOTHUTENbHOW OUUCTKH.
NG

14 AcOH
MNH;OH.HCI
NathAc

2) A,

Ha tperbeii craguu cmech numetm-4-(7-unano0en3o[b|truoden-3-mi)-2-HuKJIonponiI-
6-popmui-1,4-nurunponupunus-3,5-qukapOokcunara, anerara Hatpus (0,026 r, 0,32 MMob)
ruapoxyopuaa ruapokcmnamuHa (0,018 r, 0,25 mMmonb) B ykcycHoit kucimore (1 wmon)
nepeMeIInBaIy NP KOMHATHOH Temmepatype B TedeHne 60 MuHyT. Jl0OaBIsUTHM YKCYCHBIH
anruapun (0,142 mu, 1,48 MMOJIb) U TIepEeMENIMBAIU ITPU KOMHATHOW TeMIiepaType B TeueHue 60
MUHYT, a 3ateM npu 95°C B Teuenue 120 MuHYT. Yjansiau pacTBOPUTENb MpPU MOHMKEHHOM
JaBJIEHUH W OCTATOK TMepeMellaid B STHIALETAT W TPOMBIBAJIN TOJYOJIOM, HACHIIIEHHBIM
pactBopoMm OukapOoHaTta M CONSIHBIM pacTBopoM. Opranmueckyro ¢asy cymmmm (NaxSOy),
(¢unbTpOBaIM W KOHIEHTPUPOBAIA M OCTAaTOK OUHINAIM TOCPEACTBOM  KOJOHOYHOH
xpomarorpaduu (4:1 rexcaH:3THUIALETAT), MOJNyYasi THTYJIbHOE COSAMHEHUE JTHMETHII-2-IIHaHO-
4-(7-unanodenso[b|tuoden-3-un)-6-uuknonponui- 1 ,4- turuaAponupuanH-3,5- TMKapOOKCUIaT B
BUE skeaToro TBepaoro Bemectsa (0,030 r, 34%).

'H-SIMP (300 MTI'u, CDCl3) & (m.1.): 8,33 (m, J=8,3 I', 1H), 7,72 (n, J=7,3 T'n, 1H),
7,58-7,49 (m, 1H), 7,35 (¢, 1H), 6,73 (ym.c., 1H), 5,52 (¢, 1H), 3,69 (c, 3H), 3,64 (c, 1H), 3,55
(c, 3H), 3,03-2,86 (M, 2H), 2,21-2,07 (m, 2H).

HRMS (IE) m/z Beraucneno CooHigN3O4S [M+1]: 420,1013, obnapyskeno: 420,1012.

Hpumep C113: dumerun-2-umnano-4-(7-uuanodensolb|ruoden-3-mn)-6-mermn-1,4-
OUTHIPOMUPUINH-3,5-TuKapOOKCcHIaT

TurynbHOEe coennHEeHHE B BUAE *kenToro Teepaoro Bemmectsa (0,046 r, 41%) momyyany,
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crenys 3-CTaguiHOMY CTIOCO0Y, ONMMMCAHHOMY BbIIIE JIst cuHTe3a npumepa C112.

'H-SIMP (300 MTI't, CDCl3) & (m.1.): 8,35 (m, J=8,3 I', 1H), 7,71 (n, J=7,3 Ty, 1H),
7,58-7,47 (m, 1H), 7,36 (¢, 1H), 6,70 (ym.c., 1H), 5,52 (¢, 1H), 3,69 (c, 3H), 3,56 (c, 3H), 2,42
(c, 3H).

HRMS (IE) m/z Bbramcieno CooH14N304S [M”]: 392,0700, obnapyskeHo: 392,0698.

pumep C114: Metun-5-auernn-2-((2-aMuHOTOKCH )MeTHI )-4-(Oer30[b Jtnod en-3-nn)-
6-metmi- 1,4- muruaponupuanH-3-kapOoKcuiIaT

Ha mnepBoii craguu mnonydanu MeTHI-S-aueTui-4-(0en3o[b]ruoden-3-mn)-2-((2-(1,3-
JTUOKCOM30UH/IOJIUH-2-HJT)3TOKCH )METHII )-6-MeTHII- | ,4- TUTUIpONTUPUANH-3-KapOOKCHIaT c
UCTIONBb30BaHUEM BapuaHTa crnocoba C mocpencTBOM HarpeBaHUs B METAHOJIE B 3aMastHHOM
npodupke npu 130°C B Teuenue 7 4., mony4as xkenaroe Teeproe erectso (120 mr, 60%).

CHsiTHE 3alMTHBIX TPYMIL HA BTOPOH cTamuu MeTwi-S-anetui-4-(6ensol[b]runoden-3-
w)-2-((2-(1,3-1MOKCON30MHIOMH-2-UJT)3TOKCH )METHIT )-6-MeTHII- | ,4- TUrHapOnupuAnH-3-
kapOokcunar (0,060 r, 0,11 mmonb) u MoHoruapat ruapasuHa (0,018 r, 0,56 Mmob) HarpeBau
B 3TaHone (3 mu) npu 78°C B Teuenue S muHyT. CMecu no3Bossun oxaaxaatecs 10 RT u mocne
nobasneHust MoHoruapata runpasura (0,018 r, 0,56 MMonp) mepeMemnBaid Mpu KOMHATHON
Temneparype B TedueHue HOuM. CMech (QUIBTPOBAIM, KOHLEHTPUPOBAIM M OYHINAINA OCTATOK
MOCPENCTBOM KOJIOHOYHOH Xpomartorpaduu (muxyiopmerad: meraHod 10%), momydast xenToe
tBepaoe Bemectso (0,020 r, 44%).

'"H-SIMP (300 MI'ry, CDCls) 8 (m.1.): 8,15-8,01 (m, 2H), 7,80 (, J=7,6 I'ny, 1H), 7,34 (ar,
J=24.5, 6,8 I'y, 2H), 7,15 (yurc., 1H), 5,45 (yur.c., 1H), 4,85-4,49 (m, 2H), 3,62 (c, 3H), 3,57 (T,
J=5,0T"1, 2H), 2,97 (yur.c., 2H), 2,42 (¢, 3H), 2,13 (¢, 3H), 1,78 (ym.c., 3H)

IIpumep C115s: Metun-5-auerun-2-((2-aMUHO3 TOKCH )MeTHI)-4-(7-
O6pombGen3o[b]trodeH-3-mn)-6-metun- 1,4- IMruIpOnupUaArH-3-KapOOKCHIAT

TurynbHOe coennHeHue B Buae xentoro teepaoro emmectsa (0,030 r, 33%) momyuany,
cnenys 2-CTaguitHOMy CTioco0y, ONTMCAHHOMY BbIle Jist cuHTe3a npumepa C114.

'H-SIMP (300 MTI'u, CDCl3) & (m.1.): 8,10 (m, J=7,5 I'y, 2H), 7,46 (n, J=7,3 T'n, 1H),
7,31-7,25 (m, 1H), 7,22 (¢, 1H), 5,40 (c, 1H), 4,85-4,56 (M, 2H), 3,60 (c, SH), 2,99 (c, 2H), 2,42
(c, SH), 2,13 (c, 3H).

IIpumep C116: Mertun-5-auernn-2-((2-aMUHO3 TOKCH )Me T )-4-(7-
uaHoOeH30[b|truoden-3-mn)-6-mMeTun- 1,4- TUruApoOnupPUANH-3-KapOOKCHIaT

TutynbHOE coenrHeHMe B BUe kentoro Teepaoro emectsa (0,035 r, 51%) monyyanu,
crenysi 2-CTaguitHOMy CTIoco0y, ONMMMCAHHOMY BbIIIe Jist cuHTe3a npumepa C114.

'H-SIMP (300 MI', CDCl3) & (m.1.): 8,41 (1, J=8,2 T'ni, 1H), 8,27 (yur.c., 1H), 7,66 (x,
J=72T1, 1H), 7,47 (1, J=7,8 ', 1H), 7,27 (c, 1H), 5,47 (c, 1H), 4,85-4,56 (m, 2H), 3,59 (c, SH),
2,98 (c, 2H), 2,42 (c, 3H), 2,15 (c, 3H), 1,83 (c, 2H).

HRMS (IE) m/z Beraucieno CaHaN304S [M+1]: 426,1482, obuapyskeHo: 426,1480.

ITpumeps: C117 u C118 monyyanu nocpeacTsBoM ClIeayroLero 3-CTafuiiHOro CUHTE3a:

IIpumep C117: Humermn-4-(7-unano0en3o[ b |ruoden-3-un)-2-uuknonponmi-6-

dbopmui-1,4-guruaponupunus-3,5-gukapOokcuar
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Ha nmepBoit craguu gumerwn-4-(7-umaHoOen30[b|rrnoden-3-mi)-2-uukionpomnmi-6-
(mumerokcumert)- 1,4- TMruapPOMUPUINH-3,5- TMKapOOKCHIAT TOAYYaId C HCIOIb30BAaHHEM
BapuaHTa crocoda C mocpencTsoM HarpeBaHus B METaHOJIE B 3anastHHON npobupke npu 130°C B
TedeHue 1,5 4., monyuas sxenroe TBepaoe Bemectso (0,130 r, 48%).

'"H-SIMP (300 MI'r, CDCl3) 8 (m.x1.): 8,36 (m, J=8,3 'y, 1H), 7,67 (n, J=7,4 T'u, 1H), 7,47
(t, J=7,8 T'u, 1H), 7,30 (¢, 1H), 6,80 (c, 1H), 5,98 (c, 1H), 5,52 (c, 1H), 3,59 (c, 3H), 3,58 (c,
3H), 3,44 (c, 3H), 3,43 (c, 3H), 2,89-2,79 (m, 1H), 1,11-0,89 (m, 2H), 0,91-0,58 (m, 2H).

Castme  3amuTHbIx  rpymm:.  Ha  Bropoit  crammm  cmech  aumertwui-4-(7-
1uaHo0eH30[ b TrodeH-3-m)-2- UUKIOTPOHII-6-(IMMETOKCUMETIN)- | ,4- TUTHAPONTUPUINH-3,5-
nukapookcunara (0,100 r, 0,21 mmonb) u 4 H consuoit kucnotsl (0,53 mn, 2,13 mMmonb) B
arietoHe (4 mul) mepeMeIuBaId NMPH KOMHATHOH Temreparype B TedeHue 60 MuHyT. VY passuim
pPacTBOPUTENb MPHU TMOHIKEHHOM JIaBJICHUH U OCTATOK MepeMellald B STUIALETAT, POMBIBAIIN
TOJIyOJIOM, HACBILIIEHHbIM PacTBOPOM OuKapOOHATa M COJSIHBIM PACTBOPOM, a 3aTe€M CYLIWIN
(Na;SO4) 1 KOHLEHTPUPOBAIH, MOJyYas TUTYJILHOE COCOMHEHHE, KOTOpPOe HCIONb30BaIN Oe3
JIOTMOJIHUTEIBHON OUUCTKH.

'H-SIMP (300 MI'y, CDCl3) & (m.1.): 10,50 (c, 1H), 8,33 (, J=8,3 I'y, 1H), 7,71 (x,
J=7,0Tu, 1H), 7,51 (t, J=7,8 T'u, 1H), 7,32 (c, 1H), 7,26 (¢, 1H), 5,59 (c, 1H), 3,68 (c, 3H), 3,62
(m, J=6,2T'u, 1H), 3,57 (¢, 3H), 2,98 (T, J=7,6 T'u, 2H), 2,17-2,05 (M, 2H).

HRMS (APCI) m/z BeraucnerHo CooHigN>OsS [M+1]: 423,1009, obnapykeHo: 423,1007.

Ipumep C118: Humetmn-4-(7-uuano0en3o[ b |truoden-3-un)-2-uuknonponmi-6-
(ruppokcumeTin)- 1,4-muruapornupunui-3,5-nukapObokcuiar

Boccranosnenune: Ha tperbelt cragum Ooporuapua Hatpus (0,005 r, 0,13 mmonb)
n00aBisN B cMech aumeTni-4-(7-uuanodenso[brnoden-3-uin)-2-unkionponun-6-popmun-1,4-
AUrHApONUpUANH-3,5-nukapbokcunara (0,047 r, 0,11 mmonb) B stanone (3 mu) npu 0°C,
KOTOPYIO NepeMEeLINBAIN NPH TOW JXe Temmeparype B TedeHue 1 4. 3aTem no0aBisuin BOAY U
CMeCh JKcTparupoBanu stuianeraroM. Opranudeckyr (asy ormemsum, cymmmm (NaxSOy),
(UIBTPOBATM U KOHLIEHTPUPOBAJIU U MOJYYEHHBIH OCTATOK OYHINAIH MOCPEICTBOM KOJIOHOYHOMN
xpomarorpaduu (2:1 rexcaH:3TUNALETAT), MOJNy4Yash TUTYJIbHOE COEAMHEHHE B BHJIE JKEJITOrO
tBepaoro Bemectsa (0,026 v, 56%).

'H-SIMP (300 MT'u, CDCls) & (m.n.): 8,33 (n, J=7,9 'y, 1H), 7,67 (1, J=7,2 'y, 1H),
7,52-7,45 (m, 2H), 7,30 (¢, 1H), 5,46 (¢, 1H), 4,82 (yw.c., 2H), 3,61 (1, J=6,2 'y, 2H), 3,54 (c,
3H), 3,53 (¢, 3H), 2,93 (1, J=7,4T'u, 2H), 2,86 (yu.c., 1H), 2,17-2,05 (m, 2H).

Hpumep C119: [dumernn-4-(7-unanobensolb|ruoden-3-nm)-2-popmun-6-mernn-1,4-
OUTHIPOMUPUINH-3,5-TuKapOOKCcHIaT

TutynpHOE COeqMHEHUE TONydaliv, CeAysl CUHTe3y, onucaHHoMmy mis mpumepa C117,
NOJIy4asi TBEPAOE BEIECTBO, KOTOPOE UCTIOIB30BAIN O€3 TOTOIHUTENbHOW OYNCTKH.

'H-SIMP (300 MI'y, CDCl3) & (m.1.): 10,50 (c, 1H), 8,35 (n, J=8,3 I'y, 1H), 7,70 (x,
J=7,3 T'u, 1H), 7,55-7,46 (m, 1H), 7,33 (¢, 1H), 7,10 (yurc., 1H), 5,58 (c, 1H), 3,67 (¢, 3H), 3,57
(c, 3H), 2,45 (c, 3H).

HRMS (APCI) m/z Berauciero CooHij7N205S [M+1]: 397,0853, obnapyxeHno: 397,0853.
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Hpumep C120: [Jumermn-4-(7-unanodensolb]ruoden-3-mn)-2-(ruapoKCUMETHII)-6-
MeTwI- 1,4-muruaponupunns-3,5- tukapOoKCHIaT

TutynpHOE COeqUHEHUE TMONydaliy, CleAysl CUHTe3y, onucaHHoMy ays npumepa C118,
nojy4as »entoe Teeparoe seuiectso (0,007 r, 16%).

'"H-SIMP (300 MI'r, CDCl3) 8 (m.x1.): 8,35 (m, J=8,5 'y, 1H), 7,66 (1, J=7,2 T, 1H), 7,47
(T, J=7,7 T'y, 1H), 7,30 (c, 1H), 7,24 (yur.c., 1H), 5,45 (¢, 1H), 4,83 (n, J=2,1 I'u, 2H), 3,54 (c,
3H), 3,53 (c, 3H), 2,41 (c, 3H), 1,61 (c, 1H).

HRMS (APCI) m/z BoraucineHo CooHigN>OsS [M+1]: 399,1009, obHapyskeHo: 399,1010.

Ipumep C121: Jdumerun-2-1uano-6-metun-4-(tueno| 2,3-b [nupunus-3-mn)-1,4-
OUTHIPONUPUIUH-3,5-TuKapOOKCcHUIaT

TutynbHOE COeAVHEHHE TONydYaiu U3 MeTui-(Z)-4,4-nuMeTrokcu-3-okco-2-(TueHo|2,3-
b]mupunun-3-unmernieH)OyTaHoaTa 1mocie 3-CTaAuiiHOrO CUHTE3a, OMUCAHHOTO JUIsl TPUMEPOB
C117 u C118, monyu4as xkentoe TBepaoe Berectso (0,025 r).

'H-SIMP (300 MTI'u, CDCl3) & (m.1.): 8,33 (m, J=8,3 I', 1H), 7,72 (n, J=7,3 T'n, 1H),
7,58-7,49 (m, 1H), 7,35 (¢, 1H), 6,73 (ym.c., 1H), 5,52 (¢, 1H), 3,69 (c, 3H), 3,64 (c, 1H), 3,55
(c, 3H), 3,03-2,86 (M, 2H), 2,21-2,07 (m, 2H).

HRMS (APCI) m/z BeraucneHo CooHigN304S [M+1]: 420,1013, obuapysxkeHno: 420,1012.

Hpumep C122: I[HuxnonponunMerun-S-anetui-4-(6-nuanoden3o[b]ruodpen-3-wmn)-2-
LUKJIONPONUI-6-MeTHII- | ,4- AT UAPONTUPUANH-3-KapOOKCHIIAT

TurynpHOE coenuHEHHME TOJNy4Yald C HCIOJIb30BaHHMEM BapuaHta crnocoba C
NIOCPEICTBOM HAarpeBaHHsl B AMOKCaHe B 3amasHHOW mpoOupke mpu 130°C B Teuenue 2 4.,
nojy4as »entoe Teepaoe seuiectso (0,010 r, 10%).

'H-SIMP (300 MI', CDCl3) & (m.x1.): 8,30 (1, J=9,1 'y, 1H), 8,11 (¢, 1H), 7,59 (n, J=9,1
I'u, 1H), 7,36 (c, 1H), 5,71 (yu.c., 1H), 5,54 (¢, 1H), 3,88 (an, J=7,3, 2,1 'y, 2H), 2,68-2,54 (M,
1H), 2,36 (c, 3H), 2,15 (¢, 3H), 1,08-0,93 (m, 3H), 0,74-0,64 (m, 2H), 0,54-0,42 (m, 2H), 0,22-
0,12 (m, 2H).

HRMS (APCI) m/z BoraucieHo CosHysN>03S [M+1]: 433,1580, obHapyskeHo: 433,1581.

Mpumep C123: IuxnonponuiMmerun-2,5-auanerui-4-(7-uuanoben3o[b]ruoden-3-wmn)-
6-MeTuI- 1, 4- nuruaponupuanH-3-kKapOoKcuiat

TurynpHOE CcoemuMHEHHME TMONy4Yald C HCIOJb30BaHMEM BapuaHta crocoba C
NOCPEICTBOM HArpeBaHMsi B JAMOKCaHE B 3amasHHOW mpodupke mpu 130°C B Teuenme 2 4.,
noJy4ast xenrtoe Teepaoe seuiectso (0,006 r, 11%).

'H-SIMP (300 MI', CDCl3) 8 (m.x1.): 8,47 (m, J=8,2 T'ny, 1H), 7,66 (1, J=7,3 T, 1H), 7,46
(t, J=7,6 I'u, 1H), 7,29 (c, 1H), 5,86 (yu.c., 1H), 5,52 (¢, 1H), 3,91-3,78 (m, 2H), 2,40 (c, 3H),
2,35 (c, 3H), 2,16 (c, 3H), 0,26-0,07 (M, 1H), 1,09-0,95 (M, 2H), 0,57-0,38 (M, 2H).

Cnocoo D

IIpumep D1: Mertun-5-auerun-2-amuao-4-(6enso[b|tnodpen-3-nm)-6-mernn-1,4-

TUTHIPONUPUINH-3-KapOOKCHIaT
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Hz IPrOH

¥ HCI

Cwmech 3-(6enzo[b]trnoden-3-unmerunen)nenran-2,4-nuona (0,15 r, 0,61 Mmmob, 1 3kB.),
MeTHJI-3-aMuHO-3-umuHonponanoar a(0,093 r, 0,61 mmons, 1 5kB.) u nunepuauxa (0,073 r, 0,74
mMMmoJb, 1,2 3kB.) B #-PrOH (5 M) mepemermmBainy mpu TeMrepaType KHIEHUs B TedeHue 4
4acoB. PeakIMOHHYK CMeCh KOHILIEHTPHPOBAIM TOJ BaKyyMOM M OOpPa30BaBIIMICS OCAIOK
OT(UIBTPOBBIBAIM, MPOMBIBAJIH METAHOJIOM, AUXJIOPMETAHOM U MPOCTHIM 3(QUPOM U CYIIUJIH,
NoJTy4asi TATYJIbHOE COeUHEHHE B BHJIE JKEJITOrO TBepAoro Bemectsa (65 mr, 31%).

'H-SIMP (300 MTI'n, CDCl3) 8=8,00 (c, 1H), 7,22 (n, J=7,8 T'n, 1H), 7,06 (n, J=7.9 I'y,
1H), 6,63-6,43 (m, 2H), 6,40 (c, 1H), 5,80 (¢, 2H), 4,46 (¢, 1H), 2,66 (c, 3H), 1,46 (c, 3H), 1,24
(c, 3H).

HRMS (IE) m/z Beruucneno Ci1gHgN-O3S [M*]: 342,1038, oGnapyskeHo: 342,1044.

Ipumep D2: Mertun-2-amuna0-4-(0eH30[b]ruoden-3-un)-5-(uukionponankapOoHU )-6-
MeTuI- 1,4-TUrunponupuauH-3-kapOOKCHIaT

TutynbHOE COemUHEHWE B BHUIE CBETJIO-XKENTOro Teepuoro BemectBa (40 wmr, 48%)
noJtyyayu crocodom D.

'H-IMP (300 MT'ty, CDCls) §=8,02 (n, J=7,7 T'n, 1H), 7,78 (n, J=7,5 I'n, 1H), 7,40-7,19
(m, 3H), 7,10 (¢, 1H), 6,23 (c, 2H), 5,51 (¢, 1H), 3,61 (c, 3H), 2,23-1,97 (M, 4H), 0,96 (ax, J=6.9,
2,1 T, 1H), 0,82 (tm, J=7,2, 6,3, 3,5 ', 2H), 0,68 (at, J=8,6, 4,2 ', 1H).

HRMS (IE) m/z Borumcneno CyoHyN2O3S [M*]: 368,1195, o6napysxkeno: 368,1183.

Mpumep D3: Metun-5-auerun-2-amuno-4-(5-¢propdenso[b]ruoden-3-mn)-6-mermn-1,4-
TUTUAPONIUPUINH-3-KapOOKCHIIAT

TutynbHOE coemuHeHHe B BUIe kenToro TBepaoro Bemectsa (0,075 r, 44%) nonyyanu
criocobom D.

'H-SIMP (300 MI'y, CDCls) 6=7,75-7,67 (m, 2H), 7,48 (¢, 1H), 7,19 (c, 1H), 7,05 (r,
J=7,7 Ty, 1H), 6,27 (c, 2H), 5,29 (c, 1H), 3,66 (c, 3H), 2,20 (¢, 3H), 2,17 (c, 3H). ""F-SIMP (282
MTI 1, CDCls) 6=-119,10 (¢).

HRMS (IE) m/z Boruncneno Ci1gH7FN,O3S [M™]: 360,0944, obHapyskeno: 360,0943.

Ipumep D4: Metun-5-anernn-2-amuno-4-(7-6pomben3o[ b |tuoden-3-mn)-6-metmn-1,4-
TUTHIPOMUPUINH-3-KapOOKCHIaT

TutynbHOE coequHeHHe B BHUE xkentoro Teepaoro semectsa (0,031 r, 24%) nonyyanu
cnocoboMm D ¢ ucronb30BaHHEM METaHOJIA.

'H-sIMP (300 MI'u, CDCls) 6=8,82 (¢, 1H), 8,06 (un, J=8,0 I'u, 1H), 7,54 (n, J=7,5 I'L,
1H), 7,39-7,27 (m, 2H), 6,61 (yu.c., 2H), 5,22 (c, 1H), 3,45 (¢, 3H), 2,27 (¢, 3H), 2,05 (¢, 3H).

HRMS (IE) m/z Boruncneno Ci1gH7N203SBr [M*]: 420,0143, o6napyskeno: 420,0130.

B2XKX (98,4%): Bpemst ynepskanus 16,46 MuH.

Ipumep DS: Merun-5-anermn-2-amuno-4-(7-uunanobenso[ b]tuoden-3-wmn)-6-merun-
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1,4-nuruaponupuanH-3-KapOOKCHIIAT

TurynbHOE coequHeHHe B BHUE xKenToro Teepaoro semecTtna (0,075 r, 64%) nonyyanu
criocoboM D ¢ ncrnonb30BaHuEM METaHONA.

'H-AIMP (300 MI'r, CDCl3) & (m.zx.): 8,35 (1, J=8,2 T'ry, 1H), 7,66 (n, J=7,3 T'ny, 1H), 7,46
(t, J=7,8 T'u, 1H), 7,27 (¢, 1H), 6,33 (yurc., 1H), 6,03 (ym.c., 2H), 5,39 (¢, 1H), 3,61 (c, 3H),
2,35 (¢, 3H), 2,14 (c, 3H).

HRMS (IE) m/z sbraucieno CioH;gN3O03S [M*]: 368,1063, obHapysxeHo: 368,1064.

BD2XX (98,4%): Bpemst yaepxanus 20,05 MuH.

Ipumep D6: IluknoneHTun-5-anerun-2-aMmuHo-4-(7-6pombenso[b]ruoden-3-mn)-6-
MeTHI- 1,4-TUruaponupuaInH-3-KapOOKCHIAT

TutynbHOE coequHeHue B Buae kentoro teepaoro emectsa (0,070 r, 46%) nonyyanu
criocoboM D ¢ ucrnonb30BaHuEM METAHOJIA.

'H-SIMP (300 MI'y, DMSO) & (m.11.): 8,83 (yirc., 1H), 8,11-8,01 (m, 1H), 7,55 (1, J=7.5
I'n, 1H), 7,39-7,26 (M, 2H), 6,65 (yu.c., 2H), 5,21 (c, 1H), 5,03-4,89 (M, 1H), 2,26 (c, 3H), 2,11
(c, 3H), 1,86-1,71 (m, 1H), 1,69-1,52 (m, 3H), 1,54-1,33 (m, 3H), 1,33-1,19 (m, 1H).

HRMS (IE) m/z Boruncneno Co»HxN>O3SBr [M*]: 474,0613, o6napyskeno: 474,0605.

B2XX (95,5%): Bpemst ynepskanus 13,81 muH.

Hpumep D7: Humerun-2-amuao-4-(7-unanobensol b tnodpen-3-un)-6-merun-1,4-
OUTHIPONUPUINH-3,5-TuKapOOKCcHIaT

TurynbHOE coequHeHHe B BHUIE xKenToro Teepaoro semectna (0,045 r, 34%) nonyyanu
criocoboM D ¢ ncrnonb30BaHuEM METaHONA.

'H-SIMP (300 MI'y, DMSO) & (m.1.): 8,33 (n, J=8,0 I'ny, 1H), 7,65 (1, J=7,3 ', 1H),
7,43 (1, J=8,0 I'u, 1H), 7,27 (c, 1H), 6,91 (yu.c., 1H), 6,20 (yur.c., 2H), 5,37 (c, 1H), 3,53 (c,
3H), 3,51 (¢, 3H), 2,27 (c, 3H).

HRMS (IE) m/z sbraucieno CioH7N304S [M*]: 383,0940, o6HapysxeHo: 383,0947.

B2XX (97,5%): Bpems ynepxanus 14,58 MuH.

Mpumep DS8: Iuxnonentun-5-anetui-2-aMmuHo-4-(7-unanodbenso[b]ruoden-3-m)-6-
MeTHI- 1, 4-TUruaponupuaInH-3-KapOOKCHIIAT

TutynbHOE coequHeHHWe B BHUIE kenToro Teepaoro Bemectsa (0,048 r, 31%) nonyyanu
ciocobom D ¢ ucrnonb30BaHuEM METAHOJIA.

'H-IMP (300 MT', DMSO) & (m.1.): 8,35-8,20 (m, 1H), 7,57 (1, J=7,8 'y, 1H), 7,35 (x,
J=7,8 T'u, 1H), 7,18 (ym.c., 2H), 6,16 (ym.c., 2H), 5,30 (¢, 1H), 5,11-4,95 (m, 1H), 2,17 (c, 3H),
2,12 (¢, 3H), 1,86-1,73 (m, 1H), 1,71-1,51 (m, 3H), 1,52-1,36 (M, 3H), 1,35-1,24 (m, 1H).

HRMS (IE) m/z Boruucneno C;3HxN3O3S [M*]: 421,1460, o6HapyskeHo: 421,1453.

B2XKX (98,4%): Bpemst ynepskanusi 17,10 mun.

Hpumep D9: Jlumernn-2,6-nuamuno-4-(6ens3o[blruopen-3-mn)-1,4-muruaponupuaut-
3.,5-nukapbokcuiaT

TurynbHOE coemuHeHue B BHUE xkentoro teepaoro semectna (0,115 r, 53%) nonyyanu
cnocobom D ¢ wucnonb3oBanueMm OeH3o[blruoden-3-kapbampaernga U MeTHI-3-aMUHO-3-

UMHHONpPOIaHoara (2 3KB.).
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'H-IMP (300 MI', CDCls) 8=8,13-7,90 (m, 2H), 7,86 (1, J=8,0 I'y, 1H), 7,58-7,34 (M,
3H), 7,19 (c, 1H), 6,98 (c, 1H), 6,54 (c, 1H), 4,74 (c, 1H), 3,72 (c, 3H), 3,60 (c, 1H), 3,37 (c,
3H).

Ipumep D10: IuxnonponunMerun-S-anerui-2-aMmuHo-4-(7-unanobensol[b]trnodpen-3-
wn)-6-metnn- 1,4- nuruaponupuanH-3-kapOoKcuIaT

TurynbHOe coenuHeHHe B BHUe *kenToro TBepaoro semectsa (0,038 r, 51%) nomyuanu
criocobom D ¢ ucnonp3oBannem Mopgonnna (1,2 5KB.) B U30MPONAHOIIE.

'H-SIMP (300 MTI'n, CDCl3) 6=8,43 (n, J=8,3 'y, 1H), 7,66 (n, J=7,3 I'y, 1H), 7,43 (1,
J=7,8 T'y, 1H), 7,30 (¢, 1H), 6,51 (yu.c., 1H), 6,08 (yurc., 2H), 5,43 (c, 1H), 3,83 (n, J=7,3 I'L,
2H), 2,33 (c, 3H), 2,17 (¢, 3H), 1,10-0,95 (m, 1H), 0,60-0,40 (m, 2H), 0,27-0,03 (™, 2H).

Mpumep D11: 4,4-nmudTopumkiorekcun-5-anerun-2-aMmuHo-4-(7-unanodbensolb | tnoden-
3-un)-6-metmi-1,4-guruaponupuaus-3-kapOokcuiaT

TutynbHOE coemuHeHHe B BHUE kenToro Teepaoro Bemectsa (0,053 r, 30%) nonyyanu
cniocobom D ¢ ucnonszoanrem mopgonuna (1,2 5KB.) B U30NPONAHOJIE.

'H-IMP (300 MTI'n, CDCl3) 8=8,35 (n, J=8,2 'y, 1H), 7,67 (», J=7,3 I'y, 1H), 7,45 (1,
J=7,8 I'y, 1H), 7,28 (c, 1H), 6,05 (ym.c., 2H), 5,42 (c, 1H), 4,82 (ym.c., 1H), 2,32 (c, 3H), 2,20
(c, 3H), 2,02-1,80 (v, 3H), 1,76-1,58 (m, 5H), 1,53-1,38 (m, 1H). "’F-IMP (282 MI'y, CDCl3) &
(m.1.): -97,60 (CF), -98,46 (CF).

Hpumep DI12: Merun-2-amuHo-5-11nano-4-(7-unano6ensolb]trnoden-3-nm)-6-meTnm-
1,4-nurnaponupunuH-3-kapookcunaT

TurynbHOE coequHeHHe B BHUIE xKenToro Teepaoro semectna (0,022 r, 15%) nonyyanu
cnocobom D ¢ ucnonbzoanuem mopdonnna (1,2 5kB.) B U30IPONAHOJIE.

'H-AIMP (300 MI'y, CDCl3) 6=8,24-8,16 (m, 1H), 7,74-7,67 (m, 1H), 7,47 (r, J=7,8 T’y
1H), 7,31 (c, 1H), 6,89 (yur.c., 1H), 6,26 (yurc., 2H), 5,03 (c, 1H), 3,49 (¢, 3H), 2,04 (c, 3H).

Mpumep D13: 4-dpropOensun-5-anerui-2-amuno-4-(7-manoben3olb JruopeH-3-mm)-6-
MeTHI- 1,4-TUruapOUpUIUH-3-KapOOKCHIAT

TutynbHOE coequHeHHe B BuUe kenToro TBepaoro Bemectsa (0,074 r, 43%) nonayyanu
cniocoboMm D ¢ ucnonbzoBanrem mMopdonuna (1,2 3KB.) B U30MPOMAHOJIE.

'H-SIMP (300 MI't;, CDCls) 8=8,14 (n, J=7,9 T, 1H), 7,60 (n, J=7,0 I'ny, 1H), 7,20 (c,
2H), 7,13-7,02 (m, 2H), 6,95 (1, J=8,2 ', 2H), 6,48 (ym.c., 1H), 6,12 (ym.c., 2H), 5,37 (c, 1H),
4,98 (c, 2H), 2,31 (c, 3H), 2,12 (c, 3H). "’F-IMP (282 MI'y, CDCls) § (m.1.): -113,91 (CF).

Ipumep D14: Merui-5-auerun-2-amMmuHo-4-(5-proprueHo|2,3-b Jnupuaun-3-mn)-6-
MeTu- 1,4-TUurunponupuauH-3-kapOoKCHIaT

TutynbHOE coemuHeHHe B BHUIE kenToro teepaoro semectsa (0,012 r, 67%) nonyyanu
criocoboM D ¢ ncronb30BaHUEM METaHOIA.

'H-SIMP (300 MI'ry, CDCls) 8=8,90 (c, 1H), 8,55 (n, J=2,6 I'y, 1H), 8,16 (mn, J=10,5, 2,6
I'n, 1H), 7,48 (c, 1H), 6,65 (yu.c., 2H), 5,20 (¢, 1H), 3,48 (c, 3H), 2,30 (c, 3H), 2,11 (c, 3H).
PE_SIMP (282 MI't, CDCl3) § (m.1.): -129,28 (1, J=10,4 T'm).

ITpumep D14 nonoaauTenbHO MOTUPUIIMPOBAIH [T ONy4YeHus npumMepa D15:

Ipumep D15: Merun-2-aneramuno-5S-auetun-4-(5-proprueno| 2,3-b jnupuans-3-m)-6-
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MeTwI- 1,4-TUruIponupuauH-3-KkapOoKCHIaT

Cmecp  mermn-5-anerui-2-amMmuHo-4-(5-proprueHo|2,3-b|nupunaus-3-mn)-6-merun-1,4-
auruaponupunuH-3-kapdokcunara (0,025 r, 0,07 mmonp) u auermwixmnopuna (0,005 mu, 0,07
MMmoJb) B nupuause (1 mi) nepememusanu npu 75°C B teuenue 3 vacoB. CMecH MO3BOJSUIN
oxjnaxnarecs 10 RT u ynananu pactBoputenb npu NOHUKEHHOM JaBieHUd. OCTaTOK OYMIIAIN
HIOCPECTBOM KOJOHO4YHOH Xpomatorpadpuun (DCM:MeOH 2%), momyuast xentoe TBepAoe
Bewiectso (0,017 r, 61%).

'H-SIMP (300 MI', CDCls) 8=11,71 (ym.c., 1H), 10,50 (c, 1H), 8,43 (x, J=2,4 T'u, 1H),
8,02 (nm, J=9,8, 2,7 'y, 1H), 7,34 (¢, 1H), 5,33 (c, 1H), 3,66 (¢, 3H), 2,39 (¢, 3H), 2,21 (c, 3H),
2,18 (¢, 3H). F-SIMP (282 MI'y, CDCl5) & (m.1.): -133,66 (1, J=9,5 I'wy).

Mpumep D16: IlluxnoneHTHIMETHII-S-aneTwi-2-aMuHO-4-(7-unanooen3o[b|tnoden-3-
wn)-6-metui- 1,4- muruaponupuaus-3-kapOookcunar

TutynbHOE coequHEHHE B BHUE KenToro Teepaoro Bemectsa (0,006 r, 51%) nonyyanu
cnocobom D ¢ ucnonszoannem mopgonuna (1,2 5KB.) B U30MPONAHOJIE.

'H-SIMP (300 MI'ti, CDCls) 8=8,36 (n, J=8,2 T'i, 1H), 7,65 (1, J=7,4 I'n, 1H), 7.43 (T,
J=7,8 T, 1H), 7,26 (c, 1H), 6,25 (ym.c., 1H), 6,02 (yur.c., 2H), 5,42 (¢, 1H), 3,90 (nn, J=7.2, 1,8
I'n, 2H), 2,32 (c, 3H), 2,18 (c, 3H), 1,58 (x, J=34,3 ', 7H), 1,28-1,04 (m, 2H).

Hpumep D17: 3-(uukinonponuiaMeTin)-5-meTni-2-aMuHo-4-(7-unanobenso[b]trnoden-
3-un)-6-metmin-1,4-quruaponupunus-3,5-nukapOoKkcuaT

TurynbHOE coequHeHue B BHUe xkentoro Teepaoro semectsa (0,070 r, 47%) nonyyanu
cniocobom D ¢ ucnonbzoBannem mopgonuna (1,2 5kB.) B U30MPOIAHOJIE.

'"H-SIMP (300 MI'ti, CDCl3) 8=8,36 (1, J=8,7 I'n, 1H), 7,64 (n, J=7,1 T'n, 1H), 7,47-7,37
(M, 1H), 7,32 (¢, 1H), 5,99 (yum.c., 2H), 5,87 (yurc., 1H), 5,41 (c, 1H), 3,71 (n, J=7,2 T'y, 2H),
3,52 (¢, 3H), 2,35 (¢, 3H), 0,91-0,75 (m, 1H), 0,44-0,24 (m, 2H), 0,13--0,10 (m, 2H).

Ipumep D18: Jlumernn-2-amuHo-4-(7-1iaHnoOen30[b]Trnoden-3-mn)-6-uKIonponmiI-
1,4-nUruApONUPUANH-3,5-TMKapOOKCHIIAT

TutynbHOE coequHeHHe B BHUIe kenToro TBepaoro BemecTsa (0,054 r, 41%) nonyyanu
crocobom D ¢ ucronb30BaHUEM METAHOJIA.

'H-sIMP (300 MI'ni, CDCls) 8=8,32 (n, J=8,2 T'ny, 1H), 7,65 (n, J=7,3 I'n, 1H), 7,44 (T,
J=7,8 T'y, 1H), 7,24 (c, 1H), 6,18 (ym.c., 2H), 6,15 (yur.c., 1H), 5,39 (c, 1H), 3,56 (c, 3H), 3,52
(c, 3H), 2,81-2,64 (m, 1H), 1,01-0,84 (m, 2H), 0,83-0,60 (M, 2H).

Hpumep D19: 3-(uuxinonponuiaMeT)-5-meTni-2-aMuHo-4-(7-unanoben3o[b]trnoden-
3-u)-6-uuKIonponi- 1, 4-TUruIpoOMUpPUANH-3,5-TUKapOOKCHIIAT

TutynbHOE coequHeHHe B BHUE xkenToro Teepaoro Bemectsa (0,017 r, 12%) nonyyanu
crniocobom D.

'H-SIMP (300 MTI'ti, CDCls) 8=8,37 (n, J=8,2 Ty, 1H), 7,64 (n, J=7,3 I'n, 1H), 7,42 (T,
J=7,8 'y, 1H), 7,28 (¢, 1H), 6,15 (yum.c., 2H), 6,02 (yur.c., 1H), 5,42 (¢, 1H), 3,72 (n, J=7,2 I'L,
2H), 3,55 (c, 3H), 2,78-2,62 (m, 1H), 1,01-0,77 (m, 3H), 0,79-0,62 (m, 2H), 0,47-0,24 (m, 2H),
0,12--0,09 (m, 2H).

IIpumep D20: Humerun-2,6-ninamuno-4-(7-upanodenso[b]ruopen-3-mn)-1,4-
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OUTHIPONUPUINH-3,5-TuKapOOKCHIIaT

TurynbHOE coequHeHHe B BHUIE xkenToro Teepaoro semectna (0,135 r, 66%) nonyyanu
ciocoboM D ¢ ncnonb3oBaHneM METaHONA.

'H-AIMP (300 MI'ti, CDCl3) 6=8,14 (n, J=7,9 I'u, 1H), 7,98 (n, J=7,2 I'y, 1H), 7,69 (T,
J=7,9T'y, 1H), 7,47 (ym.c., 1H), 7,21 (c, 1H), 7,16 (ym.c., 1H), 6,60 (ym.c., 2H), 4,74 (c, 1H),
3,70 (¢, 3H), 3,56 (¢, 1H), 3,35 (¢, 3H).

Ipumep D21: 5-(umkionponuimern)-3-MeTHi-2-amMuHo-4-(7-unanodenso[b]ruoden-
3-141)-6-UUKIONPONII- 1, 4- TUrHAPOTUPUANH-3,5-TUKapOOKCHIIAT

TutynbHOE coequHeHHe B BuUne kentoro TBepaoro Bemectsa (0,040 r, 31%) nonyyanu
cniocoboMm D ¢ ucnonb3oBanreM MOp¢OIMHA B U30TPOIIAHOJIE.

'H-SIMP (300 MTI'n, CDCl3) 6=8,35 (n, J=8,2 'y, 1H), 7,64 (», J=7,2 I'y, 1H), 7,42 (1,
J=7,7Tu, 1H), 7,26 (¢, 1H), 6,26 (yurc., 3H), 5,41 (¢, 1H), 3,77 (n, J=7,2 T'u, 2H), 3,52 (c, 3H),
2,84-2,66 (M, 1H), 0,97-0,80 (M, 3H), 0,81-0,61 (m, 2H), 0,48-0,25 (M, 2H), 0,15--0,08 (M, 2H).

Mpumep D22: 3-(4-pTopbenH3mn)-S-meTui-2-aMuHO-4-(7-11manoben3o[ b tuoden-3-wmn)-
6-MeTw- 1, 4- TUruAPONUPUANH-3,5- TUKapOOKCHIaT

TutynbHOE coequHeHHe B BHUE kenToro Teepaoro BemecTna (0,035 r, 25%) nonyyanu
cniocobom D ¢ ucnonb3oBanreM MOpGOIMHA B U30TPOIAHOJIE.

'H-SIMP (300 MT'n, CDCls) 8=8,11 (n, J=8,3 I'ny, 1H), 7,59 (n, J=7,3 I'y, 1H), 7,30-7,15
(M, 2H), 6,97-6,77 (M, 4H), 6,68 (c, 1H), 6,22 (yu.c., 2H), 5,34 (¢, 1H), 5,04-4,75 (m, 2H), 3,50
(c, 3H), 2,26 (¢, 3H). "F-SIMP (282 MI'ti, CDCl3) § (m.11.): -114,23 (CF).

Ipumep D23: 3-(4-dpTopOenH3smn)-S-meTmi-2-aMuHo-4-(7-tmanoben3o[ b ruoden-3-wmn)-
6-uuksionponmi- 1 ,4-muruaponupunui-3,5-nukapObokcuiar

TurynbHOe coenuHeHue B BHUE *kentoro Teepaoro sewectsa (0,035 r, 25%) nonyuanu
criocobom D ¢ ucnonb3oBaHueM MOpGOJIMHA B U30MPOIIAHOJIE.

'H-AIMP (300 MT'ti, CDCls) §=8,10 (1, J=8,2 T'n;, 1H), 7,60 (n, J=7,3 I', 1H), 7,25-7,13
(m, 2H), 6,87 (x, J=8,7, 7,6 'y, 4H), 6,29 (¢, 2H), 6,20 (¢, 1H), 5,36 (c, 1H), 5,00-4,77 (m, 2H),
3,52 (c, 3H), 2,83-2,53 (m, 1H), 0,99-0,82 (m, 2H), 0,79-0,62 (M, 2H). "E-SIMP (282 MI'L,
CDCl3) 6 (m.1.): -114,26 (CF).

Mpumep D24: [HuknonponmiMeTwHi-2-aMuHO-S-1uaHo-4-(7-unanobenso[b|tnoden-3-
wi)-6-metui- 1,4- turuaponupuaus-3-kapOookcunaT

TutynbHOE coequHeHHe B BHUE kenToro Teepaoro Bemectsa (0,035 r, 23%) nonyyanu
cniocobom D ¢ ncrnonb30BaHNEM MUTIEPUANHA B THOKCAHE.

'H-IMP (300 MTI'n, CDCl3) 8=8,20 (x, J=8,3 'y, 1H), 7,69 (n, J=7,4 I'y, 1H), 7,45 (1,
J=7,8Tu, 1H), 7,35 (c, 1H), 7,04 (yu.c., 1H), 6,27 (yur.c., 2H), 5,08 (c, 1H), 3,69 (aT, J=7.2, 3.8
I'n, 2H), 2,02 (c, 3H), 0,83-0,64 (M, 1H), 0,35-0,11 (m, 2H), 0,06-0,29 (m, 2H).

HRMS (APCI) m/z Beraucnero C,1HigN4O2S [M+1]: 391,1223, obnapyxeHno: 391,1223.

Ipumep D25: 4-propOensun-2-amunHo-5-1mano-4-(7-unano0en3o[b]ruopen-3-wmn)-6-
MeTu- 1,4-Turunponupuaus-3-kapOoKCuiaT

TurynbHOe coenuHeHue B Buae >xenroro teepaoro Bemectsa (0,010 r, 8%) momyuanu

cniocoboMm D ¢ ncnonb3oBannemM MopponHa B TUOKCAHE.
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'H-IMP (300 MI'ni, CDCl3) 6=8,08 (z, J=8,2 I',, 1H), 7,69 (n, J=7,1 I'y, 1H), 7,38 (T,
J=7,8 I'u, 1H), 7,28 (c, 1H), 6,79 (c, 2H), 6,77 (c, 2H), 6,46 (ym.c., 1H), 6,28 (c, 2H), 5,05 (c,
1H), 4,98-4,75 (m, 2H), 2,09 (c, 3H). "’F-IMP (282 MI', CDCl3) § (m.1.): -114,12 (CF).

HRMS (APCI) m/z Berauciero Co4HigN4O,S [M+1]: 445,1129, obuapyxkeHno: 445,1126.

Mpumep D26: ILluxionponuaMeTHiI-6-aMHHO-S-11Mano-4-(7-unanodensol[b]ruoden-3-
W1)-2- IUKJIONPONHII- 1 ,4- TMTrUpOnMpUANH-3-KapOoKcHIaT

Crnoco6 D ocymiecTBisiin npu KOMHATHOH TeMmeparype B T€UeHHEe HOYM M IOJIydasn
TUTYJIbHOE COeIMHEHUE B BUE JKeITOro TBepaoro Bemectsa (0,060 r, 51%).

'H-SIMP (300 MI', DMSO-dg) 6=8,20 (n, J=8,3 I'n, 1H), 7,95 (n, J=7,3 'y, 1H), 7,76
(yu.c., 1H), 7,61 (1, J=7,8 T'u, 1H), 6,77 (c, 1H), 5,51 (ymr.c., 2H), 5,21 (c, 1H), 4,60-4,35 (M,
1H), 3,56 (n, J=7,2 T'u, 2H), 1,23-1,10 (M, 1H), 0,81-0,64 (M, 1H),0,64-0,47 (M, 1H), 0,39-0,29
(M, 2H), 0,27-0,12 (m, 2H), 0,04-0,20 (M, 2H).

HRMS (APCI) m/z Beraucneno Co3HyN4O5S [M+1]: 417,1380, obnapyxkeHno: 417,1382.

Hpumep D27: 3-IHUKIONEHTHI-S-METHI-2-aMUHO-4-(7-imano0eH30[ b tnoden-3-mn)-6-
MeTHI- 1,4-TUruAPONUPUIHH-3,5- TUKapOOKCHIIAT

TutynbHOE coequHeHHe B BHUE kenToro Teepaoro BemecTsa (0,082 r, 51%) nonyyanu
ciocobom D ¢ ncnonb3oBannemM Mop¢osiiHa MPU KOMHATHOH TeMIIepaType B TEUEHUE HOYM.

'H-IMP (300 MTI'n, CDCl3) 8=8,30 (n, J=8,7 'y, 1H), 7,65 (n, J=7,3 I'y, 1H), 7,43 (1,
J=7,8 'y, 1H), 7,30 (¢, 1H), 6,07 (¢, 2H), 6,03 (c, 1H), 5,32 (¢, 1H), 5,07-4,92 (m, 1H), 3,54 (c,
3H), 2,32 (c, 3H), 1,87-1,74 (m, 1H), 1,71-1,57 (m, 2H), 1,54-1,40 (M, 3H), 1,39-1,29 (M, 1H),
1,24-1,11 (m, 1H).

HRMS (APCI) m/z Berauciero Co3HygN304S [M+1]: 438,1482, obuapyxkeHo: 438,1481.

Mpumep D28: I{uxnonponuimeru-5-aneTui-2-aMuHo-4-(6-unanodenso[b]tunoden-3-
wn)-6-metni- 1,4- nuruaponupuanH-3-kapOoKcHiIaT

TurynbHOe coennHeHne B Buae skentoro Teepnaoro Bemectsa (0,002 r, 45%) nonyuanu
ciocobom D ¢ ucnonb3oBanuemM Mop¢oJiiHa MPU KOMHATHOM TeMIIepaType B TEYCHNUE HOYH.

'H-SIMP (300 MI', CDCls) 8=8,93 (yur.c., 1H), 8,53 (c, 1H), 8,25 (x, J=8,4 I'n;, 1H),
7,75 (n, J=8,4 T'u, 1H), 7,59 (¢, 1H), 6,69 (yur.c., 2H), 5,32 (¢, 1H), 3,79-3,62 (m, 2H), 2,30 (c,
3H), 2,09 (c, 3H), 1,06-0,87 (m, 1H), 0,40 (x, J=8,0 I'y, 2H), 0,20-0,02 (m, 2H).

HRMS (APCI) m/z Boraucneno CooHzoN303S [M+1]: 408,1376, obuapykeHo: 408,1378.

Ipumep D29: Iluknorekcun-5S-anerun-2-amMmuHo-4-(7-unanodenso[b]ruoden-3-mn)-6-
MeTHI- 1, 4-TUruIponupuInH-3-KapOOKCHIAT

TutynbHOE coequHEHHe B BHUE KenToro TeepAoro emecTsa (0,006 r, 43%) nonyyanu
cniocodom D ¢ ncnonb3oBannemM Mop¢osiiHa MPU KOMHATHOH TeMIIepaType B TEUSHUE HOYH.

'H-IMP (300 MTI'n, CDCl3) 8=8,37 (n, J=8,0 'y, 1H), 7,66 (n, J=7,1 I'y, 1H), 7,43 (1,
J=7,8 I'y, 1H), 7,27 (¢, 1H), 6,25 (ym.c., 1H), 6,03 (yu.c., 2H), 5,40 (c, 1H), 4,77-4,56 (M, 1H),
2,32 (¢, 3H), 2,17 (c, 3H), 1,99-1,86 (M, 1H), 1,78-1,67 (M, 1H), 1,63-1,49 (m, 3H), 1,39-1,07 (m,
SH).

HRMS (APCI) m/z BeraucneHo CasHysN303S [M+1]: 436,1689, obnapyxkeHo: 436,1690.

Ipumep D30: IluxnorexkcunMerun-S-anerui-2-aMuHo-4-(7-unanobensolb]trnodpen-3-
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wi)-6-metui- 1,4- iuruaponupuaus-3-kapOookcuaT

TurynbHOE coequHeHHe B BuAeE kenroro teepaoro emectsa (0,077 r, 46%) nonyyanu
criocobom D ¢ ncnonb3oBannemM MopgosnHa pu KOMHATHOH TeEMIIepaType B TE€UEHHUE HOYM.

'H-AIMP (300 MI'ni, CDCl3) 6=8,37 (n, J=8,1 I'n, 1H), 7,66 (n, J=7,3 I'y, 1H), 7,45 (r,
J=7,8 'y, 1H), 7,28 (¢, 1H), 6,38 (yw.c., 1H), 6,06 (ym.c., 2H), 5,41 (c, 1H), 3,81 (x, J=6,6 I'Ly,
2H), 2,31 (c, 3H), 2,18 (c, 3H), 1,69-1,53 (m, 4H), 1,51-1,37 (m, 2H), 1,16-0,96 (m, 3H), 0,87-
0,73 (m, 2H).

HRMS (APCI) m/z BoraucieHo CosHygN303S [M+1]: 450,1846, obHapyskeHo: 450,1849.

Hpumep D31: [HuknonponmimeTui-2-aMuHo-4-(7-unano0en3o[b|ruopen-3-wmn)-5-
(umkonponaHkapOoHm)-6-MeThII- 1 ,4- TUruapONUPUIUH-3-KapOOKCHUIaT

TutynbHOE coequHeHue B BuUne kentoro Teepaoro BemecTsa (0,120 r, 40%) nonyyanu
ciocodom D ¢ ncnonb3oBannemM Mop¢osiiHa MPU KOMHATHOH TeMIepaTrype B TeUeHHE HOYH.

'H-IMP (300 MTI'n, CDCl3) 6=8,38 (x, J=8,2 'y, 1H), 7,66 (n, J=7,3 I'y, 1H), 7,42 (1,
J=7,8 Ty, 1H), 7,32 (¢, 1H), 6,54 (yw.c., 1H), 6,14 (ym.c., 2H), 5,56 (¢, 1H), 3,82 (n, J=7,3 I'L,
2H), 2,25 (c, 3H), 2,13-1,98 (M, 1H), 1,04-0,94 (M, 2H), 0,91-0,69 (m, 3H), 0,50-0,38 (M, 2H),
0,21-0,05 (m, 2H).

HRMS (APCI) m/z BeraucnerHo Co4Hz4N303S [M+1]: 434,1533, obnapyxkeHno: 421,1537.

Ipumep D32: 3-propOensuin-S-anerun-2-aMmuHo-4-(7-unano0eH3o[b|ruopen-3-mn)-6-
MeTu- 1,4-TUruIponupuauH-3-kapOoKCHIaT

TurynbHOE coequHeHHe B BHUIE xkentoro Teepaoro semectna (0,058 r, 34%) monyyanu
ciocobom D ¢ ncnonb3oBanuemM Mop¢onHa Mpu KOMHATHOH TeMIIepaType B TE€UEHHUE HOYH.

'H-AIMP (300 MI'ti, CDCl3) 8=8,17 (n, J=8,5 I',, 1H), 7,60 (n, J=7,3 I', 1H), 7,23 (c,
3H), 6,96 (1, J=8,5 I'y, 1H), 6,86 (n, J=7,3 T'u, 1H), 6,74 (n, J=11,4 I'n, 1H), 6,41 (yu.c., 1H),
6,12 (yu.c., 2H), 5,39 (c, 1H), 5,06-4,92 (m, 2H), 2,32 (c, 3H), 2,13 (c, 3H).

PE_MP (282 MI'y, CDCl3) & (m.1.): -112,76 (¢, CF).

HRMS (APCI) m/z Bbiauciero C,sH, N3O3SF [M+1]: 462,1282, obHapyskeHo: 462,1278.

Mpumep D33: 3-(umknoOyTunMeTHn)-5-MeThi-2-aMuHO-4-(7-unanoben3o[b | Tnoden-3-
win)-6-metwi- 1,4- turuaponupuaus-3,5-nukapOoKcHiaT

TutynbHOE coequHeHUe B BHUIe kentoro Teepaoro Bemectsa (0,040 r, 33%) nony4anu
ciocobom D ¢ ncnonb3oBannemM Mop¢oJIHA MPU KOMHATHOH TEMIIepaType B TEUCHHUE HOYH.

'H-IMP (300 MTI'n, CDCl3) 8=8,31 (x, J=8,1 'y, 1H), 7,66 (n, J=7,2 T'y, 1H), 7,44 (1,
J=7,8 T'u, 1H), 7,29 (c, 1H), 6,82 (c, 1H), 6,22 (ywm.c., 2H), 5,35 (c, 1H), 3,89 (1, J=7,2 T'u, 2H),
3,54 (c, 3H), 2,41-2,29 (m, 1H), 2,26 (¢, 3H), 1,93-1,63 (M, 4H), 1,58-1,27 (m, 2H).

HRMS (APCI) m/z Bbraucieno Co3Hy4N30,4S [M*]:438,1482, o6HapyskeHo: 438,1483.

IIpumep D34: 3-((3,3-mudpTopMKIOOY TUIT)METHI )-S5 -MeTHII-2-aMHHO-4-(7-
uaHoOeH30[ b |truoden-3-wn)-6-meTmn- 1,4- turuaponupuana-3,5-1uKkapOoKcuIaT

TurynbHOE coequHeHHe B BHUIE xKenToro Teepaoro Bemectna (0,035 r, 22%) nonyyanu
ciocobom D ¢ ncnonb3oBannemM Mop¢osivHa MPU KOMHATHOH TeMIepaType B TeUeHHE HOYH.

'H-AIMP (300 MI'ni, CDCl3) 6=8,28 (n, J=8,2 I'n, 1H), 7,67 (n, J=7,2 I'n, 1H), 7,46 (T,
J=7,8T1, 1H), 7,31 (¢, 1H), 6,19 (c, 1H), 6,14 (ym.c., 2H), 5,35 (c, 1H), 4,00-3,81 (m, 2H), 3,55
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(c, 3H), 2,35 (m, 1H), 2,32 (¢, 3H), 2,26-1,93 (m, 4H).

PE-SIMP (282 MI'y, CDCl3) & (m.1.): -83,87 (1, J=193,0 I'rx), -93,31 (x, J=193,0 I'ny).

HRMS (APCI) m/z Bbraucaeno Co3HyoN3O4SF, [M']:474,1294, obHapyskeno: 474,1295.

Ipumep D35: Luxnonponunmerun-2-aMuHO-5-kapbamonn-4-(7-unanobenso[ b tnoden-
3-mn)-6-metmin-1,4-nuruaponupuanH-3-kapOoKcuIaT

TurynbHOe coequHeHue B BHUne xkentoro Teepaoro sewectsa (0,011 r, 11%) nonyuanu
cniocobom D ¢ ucnonb3oBanuemM Mop¢osiiHa MPU KOMHATHOH TeMIepaType B TeYEHHE HOYH.

'H-SIMP (300 MT'n, CDCl3) 6=8,28 (1, J=8,2 T'n, 1H), 7,66 (n, J=7,3 I'y, 1H), 7,46-7,33
(M, 2H), 6,93 (yu.c., 1H), 6,28 (yw.c., 2H), 5,37 (yw.c., 2H), 5,21 (c, 1H), 3,76 (n, J=7,2 T'ny,
2H), 2,16 (c, 3H), 0,95-0,85 (M, 1H), 0,53-0,27 (M, 2H), 0,23-0,06 (m, 2H).

HRMS (APCI) m/z Boraucnerno C,1Hp N4O3S [M+1]: 409,1329, obnapyskeHo: 409,1324.

Ipumep D36: 3-((2,2- ¢ TOPLMKIIOIPOIINIT )METHIT )-S5 -METHII-2-aMUHO-4-( 7 -
uaHo0eH30[ b |truoden-3-mn)-6-mMeTmn- 1,4- TuruApoOnupUANH-3,5-TuKapOOKCHIaT

TutynbHOE coequHEHHE B BUAE kenToro Teepaoro emectsa (0,005 r, 40%) nmonyyanu
ciocobom D ¢ ncnonb3oBannemM MopdosiiHa MPU KOMHATHOH TEMIIepaType B TEUCHNUE HOYH.

'H-SIMP (300 MI'u, CDCl3) §=8,31 (am, J=7,7, 2,8 T, 1H), 7,65 (x, J=7,0 T'n, 1H),
7,52-7,38 (m, 1H), 7,31 (m, J=3,3 T'u, 1H), 6,07 (ym.c., 3H), 5,37 (¢, 1H), 4,16-3,95 (m, 1H),
3.91-3,71 (m, 1H), 3,52 (¢, 3H), 2,35 (¢, 3H), 1,71-1,60 (m, 1H), 1,29-1,16 (m, 1H), 0,90 (c, 1H).
PE_SIMP (282 MI'y, CDCl3) & (M) -129,21 (mar, J=160,2, 70,2, 10,9 T'n), -143,62 (man,
J=160,2, 51,3, 10,9 I'y).

HRMS (APCI) m/z Bbraucaeno CoyHaoN3O4SF, [M']: 460,1137, obHapy:xeno: 460,1137.

IIpumep D37: 5-nuKIONPONHI-3-(LUKIONPONIIMETHN )-2-aMUHO-4-(7-
uaHoOeH30[ b |tuoden-3-un)-6-metmn- 1,4- iuruaponupuans-3,5-1ukapOoKcuiat

TurynbHOe coenuHeHue B BuIe skentoro teepaoro Bemectsa (0,008 r, 5%) momyuanu
criocobom D ¢ ucnonp3oBanreM MOpGOIMHA TPH KOMHATHOH TeMIIepaType B TeU€HHE HOYH.

'H-SIMP (300 MT'n, CDCl3) 6=8,32 (1, J=8,2 T'u, 1H), 7,65 (n, J=7,2 T'y, 1H), 7,47-7,36
(m, 1H), 7,28 (¢, 1H), 6,35 (ym.c., 1H), 6,11 (yurc.,, 2H), 5,31 (¢, 1H), 4,03-3,89 (m, 1H), 3,71
(m, J=7,2 T'u, 2H), 2,33 (¢, 3H), 1,25 (¢, 1H), 1,00-0,69 (M, 2H), 0,60-0,28 (m, 4H), 0,22-0,03 (M,
2H).

HRMS (APCI) m/z BoraucieHo CoqHz4N304S [M+1]: 450,1482, obnapysxkeHo: 450,1481.

IIpumep D38: 3-((2,2- ¢ TOPLHMKIIOTPOIIAIT )METHI )-S5 -METHII-2-aMUHO-4-( 7 -
uaHo0en30[ b |truoden-3-mn)-6-uuknonponui- 1,4- TuruIponupuaAnH-3,5-THKapOOKCHIIAT

TutynbHOE coequHEHHe B BHUE KenToro TeepAoro emecTsa (0,004 r, 26%) nonyyanu
cniocobom D ¢ ncnonb3oBannemM Mop¢osiHa MPU KOMHATHOH TeMIepaType B TEUEHHE HOYH.

'H-IMP (300 MTI'n, CDCl3) 8=8,32 (n, J=8,3 'y, 1H), 7,65 (n, J=7,2 I'y, 1H), 7,44 (1,
J=7,8Tu, 1H), 7,27 (c, 1H), 6,30 (yu.c., 3H), 5,38 (¢, 1H), 4,15-3,95 (m, 1H), 3,91-3,73 (M, 1H),
3,55 (¢, 3H), 2,77-2,62 (m, 1H), 1,84-1,40 (v, 1H), 1,28-1,17 (m, 2H), 1,03-0,52 (m, 4H). "°F-
SIMP (282 MI'u, CDCl3) 6 (m.1.): -129,11 (mar, J=160,0, 62,6, 11,7 I'n), -143,52 (ana, J=160.0,
35,4, 11,7 I').

HRMS (APCI) m/z Beruucineno CosHoN304SF, [M+1]: 486,1294, oOHapyXeHO:
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486,1292.

IIpumep D39: 3-(UMKJIOPONIUIIMETH )-5-MeTHII-2-aMUHO-4-(7-1inaHo-5-
¢bropbenso[b]ruoden-3-mn)-6-metwn- 1,4-murunponupunut-3,5-1ukapOoKCHIaT

TurynbHOEe coenuHeHue B BHUe xkentoro Teepaoro semectsa (0,020 r, 28%) nomyyanu
criocobom D ¢ ucnonp3oBanreM MOp¢hOIMHA TIPU KOMHATHOH TEMITEpaType B TEYEHUE HOYH.

'H-SIMP (300 MTI'ti, CDCl3) §=8,05 (az, J=10,0, 2,3 'y, 1H), 7,46-7,36 (m, 2H), 6,14 (c,
1H), 6,08 (yu.c., 2H), 5,32 (c, 1H), 3,73 (n, J=7,3 'y, 2H), 3,55 (¢, 3H), 2,35 (c, 3H), 0,94-0,78
(v, 1H), 0,53-0,25 (m, 2H), 0,17-0,11 (m, 2H). "’F-SIMP (282 MI'y, CDCl3) & (m.1.): -117,83 (x,

J=7,7Tn).
HRMS (APCI) m/z Boraucieno CooHy N3O4SF [M+1]: 4421231, obunapyxkeHo: 442,123 1.
Ipumep D40: 3-(UMKJIOPONUIIMETHII )-5-MeTHIT-2-aMUHO-4-(7-1inaHo-4-

dbropbens3o[b]ruoden-3-mn)-6-metun- 1,4-muruaponupunut-3,5-1ukapOOKCHIAT

TutynbHOE coequHeHHe B BHUE xkentoro Teepaoro Bemectsa (0,015 r, 16%) nonyyanu
cniocobom D ¢ ucnonb3oBanreM MOpQOIMHA TPH KOMHATHOW TEMIEpaType B TEUEHUE HOYH.

'H-SIMP (300 MT'u, CDCls) §=7,62 (axm, J=8,2, 4,0 I'm, 1H), 7,33 (¢, 1H), 7,09 (ux,
J=11,0, 8,2 T'u, 1H), 6,15-6,01 (m, 3H), 5,66 (n, J=4,0 T'u, 1H), 3,76-3,57 (M, 2H), 3,48 (c, 3H),
2,32 (¢, 3H), 0,91-0,59 (M, 1H), 0,39-0,02 (M, 2H), 0,02-0,25 (v, 2H). "F-SIMP (282 MI,
CDCls) 6 (m.a.): -104,35 (m, J=11,0 T').

HRMS (APCI) m/z Beraucneno CooHp N3O4SF [M+1]: 4421231, obuapyxkeHo: 442,1229.

Ipumep D41: 3-usonpomnun-5-meruin-2-aMuHo-4-(7-unano0ens3o[b]tuoden-3-mum)-6-
MeTw- 1,4-nuruaponupunus-3,5- tukapOoKCHiaT

TurynbHOE coequHeHHe B BHUE xKenToro Teepaoro sewectsa (0,045 r, 26%) nonyyanu
cniocobom D ¢ ucnonb3oBanuem MopdoIMHa PU KOMHATHOM TeMIepaType B TeUEHHE HOYH.

'H-SIMP (300 MTI'ti, CDCl3) 6=8,34 (n, J=8,2 I'n, 1H), 7,65 (n, J=7,2 T'n, 1H), 7,43 (1,
J=7,8 T'y, 1H), 7,29 (¢, 1H), 6,91 (yurc., 1H), 6,25 (yu.c., 2H), 5,34 (c, 1H), 4,95-4,76 (m, 1H),
3,53 (¢, 3H), 2,26 (c, 3H), 1,18 (1, J=6,1 T'u, 3H), 0,70 (1, J=6,1 T'u, 3H).

HRMS (APCI) m/z BoraucieHo Co1HzoN304S [M+1]: 412,1326, obuHapyskeHo: 412,1335.

Mpumep D42: 3-((2,2-nudtop-3,3- AMMETHIIHKIONPOIINAI )METHII )-5-METHII-2-aMUHO-4-
(7-umanoben3o[b]ruoden-3-mi)-6-meTun- 1,4-TUruaApoOMUPUANH-3,5- TUKapOOKCHIIAT

TutynbHOE coequHeHHe B BHUIE kenToro Teepaoro Bemectsa (0,052 r, 31%) nonyyanu
cniocobom D ¢ ucnonb3oBanreM MOpQOTMHA TPU KOMHATHOW TEMIEpaType B TEUEHUE HOYH.

'"H-SIMP (300 MI', CDCl3) 5=8,32 (maz, J=8,3, 5,3, 1,0 ', 1H), 7,65 (n, J=7,4 Ty, 1H),
7,50-7,39 (m, 1H), 7,31 (¢, 1H), 6,12 (n, J=3,4 T'u, 1H), 6,08 (n, J=2,2 T'u, 2H), 5,37 (¢, 1H),
4,16-4,02 (m, 1H), 3,97-3,81 (m, 1H), 3,55 (n, J=1,5 T'u, 3H), 2,33 (x, J=2,9 'y, 3H), 1,40-1,21
(m, 1H), 1,15 (az, J=2,4, 1,5 T, 2H), 1,01-0,92 (M, 3H), 0,90 (ax, J=2,9, 1,4 I'n, 1H). F-sIMP
(282 MI'y, CDCl3) 6 (m.1.): -137,08 (mam, J=156,1, 65,1, 13,6 I'n), -148,04 (an, J=155.7, 19,2
I'm).

HRMS (APCI) m/z Beruucieno Ca4H24N304SF, [M+1]: 488,1450, obHapykeHO:
488,1468.

IIpumep D43: 5-merun-3-HeoneHTH-2-aMuHO-4-(7-tmano0eH30[b|ruopen-3-mn)-6-
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MeTwI- 1,4-Turuaponupuang-3,5- tukapOOKCHIaT

TurynbHOE coequHeHHe B BHUE xkentoro Teepaoro semectna (0,001 r, 40%) nonyyanu
criocobom D ¢ ncnonb3oBannemM MopgosnHa pu KOMHATHOH TeEMIIepaType B TE€UEHHUE HOYM.

'H-IMP (300 MI'L, CDCls) 6=8,34 (0, J=8,2 I'u, 1H), 7,63 (n, J=7,1 T'u, 1H), 7,45-7,36
(m, 1H), 7,32 (¢, 1H), 6,10 (yur.c., 3H), 5,44 (¢, 1H), 3,80-3,53 (m, SH), 2,30 (¢, 3H), 0,74 (c,
9H).

HRMS (APCI) m/z BoraucieHo Cao3Hz6N304S [M”]: 440,1639, obnapyxeno: 440,1638.

IIpumep D44: 3-(UMKJIOTIPOITUIIMETHII )-5-MeTHII-2-aMUHO-4-(7-LInaHOTHEeHO| 3,2 -
b |nupuaun-3-wmn)-6-metun- 1,4-qurugponupuaui-3,5- nukapObokcunar

TutynbHOE coequHEHHE B BHUE kenToro TBepaoro Bemectsa (0,048 r, 42%) nonyyanu
ciocobom D ¢ ncnonb3oBannemM Mop¢osinHa MPU KOMHATHOH TeMIIepaType B TEYCHHUE HOYH.

'H-AMP (300 MI'u, CDCl3) 6=8,77 (un, J=4,7 T'u, 1H), 7,64 (¢, 1H), 7,42 (n, J=4,7 'y,
1H), 6,34 (¢, 1H), 6,13 (¢, 2H), 5,54 (¢, 1H), 3,83-3,62 (M, 2H), 3,56 (¢, 3H), 2,26 (¢, 3H), 0,92-
0,75 (m, 1H), 0,39-0,17 (m, 2H), 0,10-0,13 (M, 2H).

HRMS (APCI) m/z BeraucneHo Co1Hp N4O4S [M+1]: 425,1278, obuapyxkeHo: 425,1280.

Ipumep D45: 5-merun-3-HeoneHTHI-2-aMuHO-4-(7-mano0eH30[b|tnoden-3-wmn)-6-
LUKJIONPONHII- 1 ,4-TUrHAPONUPUINH-3,5- tnKkapOoKCHIaT

TutynbHOE coequHeHHe B BHUIE xKenToro Teepaoro semecTna (0,003 r, 35%) monyyanu
ciocobom D ¢ ncnonb3oBannemM MopgosnHa MPU KOMHATHOH TeEMIIepaType B TEUEHNUE HOYH.

'H-AMP (300 MI'u, CDCl3) 6=8,33 (nn, J=8,3, 1,0 I'u, 1H), 7,64 (nn, J=7,6, 0,8 T'u, 1H),
7,41 (an, J=8,3, 7,4 I'n, 1H), 7,28 (c, 1H), 6,13 (ym.c., 2H), 5,91 (yuc., 1H), 5,46 (c, 1H), 3,75-
3,56 (m, SH), 2,68-2,51 (M, 1H), 0,94-0,84 (M, 2H), 0,75 (c, 9H), 0,72-0,64 (M, 2H).

HRMS (APCI) m/z Berauciero CosHygN304S [M+1]: 466,1795, obuapyxkeHo: 466,1798.

Ipumep D46: Buc(uuxnonponuiamerwn)-2-aMuHo-4-(7-1manodenso[b]ruoden-3-mn)-6-
MeTw-1,4-nuruaponupunus-3,5-ukapOoKcuiaT

TutynbHOE coequHeHHe B BuUne »kenToro TBepaoro BemecTsa (0,120 r, 56%) nony4anu
ciocobom D ¢ ncnonb3oBanuemM Mop¢osinHa PU KOMHATHOM TeMIepaType B TEYCHNUE HOYH.

'H-AMP (300 MI'u, CDCls) 6=8,40 (n, J=7,3 T'u, 1H), 7,63 (n, J=8,4 T'u, 1H), 7,39 (un,
J=8,2, 7.4 T'u, 1H), 7,34 (c, 1H), 6,02 (yu.c., 3H), 5,44 (c, 1H), 3,83-3,64 (M, 4H), 2,36 (c, 3H),
0,97-0,75 (m, 2H), 0,51-0,23 (m, 4H), 0,16-0,07 (m, 4H).

HRMS (APCI) m/z BoraucieHo CosHysN304S [M+1]: 464,1639, obHapyskeHo: 464,11638.

IIpumep D47: 3-(umkonponuaMeTu)-S-(rpon-2-un- 1 -mm) 2-amuHo-4-(7-
uaHo0eH30[b|truoden-3-wn)-6-mMeTun- 1,4- TuruAponupuAnH-3,5-1uKapOOKCHIaT

TutynbHOE coequHeHHe B BHUE kenToro Teepaoro Bemectna (0,112 r, 52%) nonyyanu
ciocobom D ¢ ncnonb3oBannemM Mop¢osinHa MPU KOMHATHOH TeMIIepaType B TEYSHNUE HOYH.

'H-sMP (300 MI'u, CDCl3) 6=8,39 (nn, J=8,3, 1,0 I'u, 1H), 7,64 (un, J=7,1, 1,2 Ty, 1H),
7,41 (an, J=8,2, 7,4 I'u, 1H), 7,34 (c, 1H), 6,02 (ym.c., 3H), 5,44 (¢, 1H), 4,63-4,42 (m, 2H), 3,71
(m, J=7,3 'y, 2H), 2,46-2,26 (M, 4H), 0,91-0,73 (m, 1H), 0,49-0,20 (m, 2H), 0,12-0,14 (m, 2H).

HRMS (APCI) m/z BoraucneHo CaaHzN304S [M+1]: 448,1326, obuapyxkeHo: 448,1327.

IIpumep D48: 3-(UMKJIONPONUIMETII)-5-MeTHII-2-aMiUHO-4-(5,7-
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nuiranoben3o[b]ruoden-3-mn)-6-metmn- 1,4-muruaponupuang- 3,5- InKkapOOKCHIIAT

TurynbHOE coennHeHue B BHie kentoro teepaoro Bemectsa (0,005 r, 8%) momyuanu
criocobom D ¢ ncnonb3oBannemM MopgosnHa pu KOMHATHOH TeEMIIepaType B TE€UEHHUE HOYM.

'H-AIMP (300 MT'i, CDCls) 8=8,64 (c, 1H), 7,85 (¢, 1H), 7,49 (¢, 1H), 6,07 (yu.c., 2H),
5,97 (yurc., 1H), 5,40 (¢, 1H), 3,72 (n, J=7,3 I'y, 2H), 3,55 (¢, 3H), 2,37 (¢, 3H), 0,87-0,82 (m,
1H), 0,58-0,29 (M, 2H), 0,16-0,11 (m, 2H).

HRMS (APCI) m/z BoraucieHo CozHy N4O4S [M”]: 449,1278, obuapyxeno: 449,1277.

Ipumep D49: 5-(6yT-2-un-1-un) 3-(UMKJIOIPOTTUIIMETH )-2-aMUHO-4-(7 -
uaHo0eH30[ b |truoden-3-mn)-6-mMeTun- 1,4- TUruAPpONUPUANH-3,5-TUKapOOKCHUIaT

TutynbHOE coenuHeHue B Buie kentoro tBepaoro Bemectsa (0,007 r, 4%) nonyyanu
cniocodom D ¢ ncnonb3oBannemM Mop¢osinHa MPU KOMHATHOH TeMIIepaType B TEYSHUE HOYH.

'"H-SIMP (300 MI'r, CDCl3) 5=8,39 (mn, J=8,3, 1,0 T', 1H), 7,64 (mx, J=7,1, 1,2 Ty, 1H),
7,41 (an, J=8,2, 7,4 T'u, 1H), 7,34 (c, 1H), 6,02 (yu.c., 3H), 5,44 (¢, 1H), 4,63-4,42 (M, 2H), 3,71
(m, J=7,3 ', 2H), 2,46-2,26 (M, 4H), 0,91-0,73 (m, 1H), 0,49-0,20 (M, 2H), 0,12-0,14 (M, 2H).

HRMS (APCI) m/z BoraucieHo CosHp4N304S [M+1]: 462,1482, obHapyxkeHo: 462,1480.

Hpumep D50: 5-metnn-3-(2,2,2-tpudropatun)-2-amuno-4-(7-uuanodbensol b Jtuoden-3-
w)-6-metui- 1,4- muruaponupuaus-3,5-1ukapOoKcHaT

TurynpHOE coeaMHEHHE TMONydYanu C HCIOJb30BaHMEM BapuaHTa criocoba D: Cmech
meTmi-(Z)-2-((7-unanobenso[b]ruoden-3-mwn)mermnen)-3-okcodyranoara (0,123 r, 0,43
MMOJIb), 2,2 2-TpudTopaTiii-3-amuHo-3-umuHonponanoara (0,115 r, 0,43 mmonp), anerara
ammonus (0,033 r, 0,43 mmonb) B TpudropstaHone (3 M) nepeMelnBaid NPU KOMHATHON
TeMIepaType B TeUEHHE HOYM, a 3aTeM KOHIeHTpHpoBasu. OCTAaTOK OYHINAIU IOCPEACTBOM
KOJIOHOUHOHM xpomarorpaduu (1:1 rekcan:3Tuiauerar), mojydasl SKEITOE€ TBEPIAOE BEILECTBO
(0,019 1, 10%).

'H-SIMP (300 MT'ti, CDCl3) §=8,30 (x, J=8,3 I';, 1H), 7,68 (n, J=7,2 I'y, 1H), 7,46 (T,
J=17,7Tu, 1H), 7,34 (¢, 1H), 6,55 (yurc., 1H), 6,24 (yur.c., 2H), 5,41 (¢, 1H), 4,54-4,38 (m, 1H),
4,23-4,07 (m, 1H), 3,57 (¢, 3H), 2,35 (c, 3H). “F-5IMP (282 MI'y, CDCl3) & (m.1.): -73,93 (T,
J=9,8T'm).

HRMS (APCI) m/z Bbuuciaero C,oHi7N304SF; [M+1]: 452,0886, oOHapy:keHO:
452,0885.

IIpumep D51: 3-(umknonporumMeTi )-5-(2,2,2-tpudropaTii)-2-amMmuHo-4-( 7-
uaHo0eH30[b|truoden-3-mn)-6-mMeTun- 1,4- TUruApONUPUANH-3,5-THKapOOKCHIaT

TutynpHOE coequHEHHe B BHUIE KenToro Teepaoro BemecTsa (0,0065 r, 7%) nonyyanu
ciocobom D ¢ ncnonb3oBannemM MopdosinHa MPY KOMHATHOH TeMIIepaType B TEYEHNUE HOYH.

'H-SIMP (300 MI'n, CDCl3) 8=8,34 (x, J=8,3 I'n, 1H), 7,65 (n, J=7,2 T'y, 1H), 7,44-7,38
(m, 1H), 7,34 (c, 1H), 6,16 (yurc., 1H), 6,04 (yu.c., 2H), 5,42 (c, 1H), 4,41 (nk, J=12,7, 8,5 I'y,
1H), 4,20 (ar, J=12,7, 8,5 T'u, 1H), 3,73 (», J=7,3 T'u, 2H), 2,38 (c, 3H), 0,90-0,82 (M, 1H), 0,47-
0,29 (m, 2H), 0,10-0,04 (m, 2H). "’F-SIMP (282 MI';, CDCl3) & (m.x.): -73,88 (T, J=9,1 I'ny).

HRMS (APCI) m/z Beruuciaero Ca3HziN3O4SF;3 [M*']: 492,1199, O0OHapyKEHO:
492,1197.
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IIpumep D52: 3-(UMKJIOTIPOTIMIIMET I )-5-MeTHII-2-aMUHO-4-(6-x510p-7-
uaHoOeH30[ b |truoden-3-mn)-6-metm- 1,4- turuaponupuana-3,5-1uKapOoKcuIaT

TurynbHOE coequHeHue B BHUE xKenToro Teepaoro sewmectsa (0,060 r, 39%) nonyyanu
ciocoboMm D ¢ ncnonb3oBanuem MopgosnHa pu KOMHATHOH TeMIIepaType B TE€UEHHE HOYH.

'H-AAMP (300 MI'ti, CDCl3) 6=8,27 (n, J=8,8 I';, 1H), 7,44 (n, J=8,8 I', 1H), 7,29 (c,
1H), 6,14-5,94 (m, 3H), 5,35 (c, 1H), 3,76-3,67 (m, 2H), 3,54 (c, 3H), 2,34 (¢, 3H), 0,93-0,75 (M,
1H), 0,48-0,24 (M, 2H), 0,12-0,09 (M, 2H)

HRMS (APCI) m/z sBeruucieno CyHyN304SClI [M+1]: 458,0936, oOHapy:KeHO:
458,0938.

Ipumep DS3: 3-(2-pTop-2-MeTHIIPONHI )-5-MeTHII-2-aMUHO-4-(7-
uaHo0eH30[b|truoden-3-mi)-6-mMeTun- 1,4- TUruApONUPUANH-3,5- THKapOOKCHIaT

TutynbHOE coequHeHHe B BUIe kentoro Teepaoro BemecTtsa (0,000 r, 39%) nonyyanu
ciocobom D ¢ ncnonb3oBannemM Mop¢oJInHa TPU KOMHATHOH TeMIepaTrype B TEUCHUE HOYH.

'H-SIMP (300 MT't, CDCls) 8=8,34 (1, J=9,0 T'n, 1H), 7,64 (n, J=7,4 T'y, 1H), 7,47-7,37
(m, 1H), 7,32 (¢, 1H), 6,63 (ym.c., 1H), 6,20 (yurc., 2H), 5,43 (c, 1H), 4,12-3,79 (m, 2H), 3,56
(c, 3H), 2,30 (c, 3H), 1,27-1,03 (m, 6H). “F-SIMP (282 MI', CDCl3) & (m.1.): (-142,28)~(-
148,26) (m, CF).

HRMS (APCI) m/z Beraucneno CoyHp3N3O4SF [M+1]: 4441388, obnapyxkeHo: 444,1388.

IIpumep D54: 3-(UMKJIOPONTMIMETII)-5-MeTHII-2-aMIHO-4-(7-1inaHo-6-
(Tpudropmetmin)oenso[b]ruoden-3-mn)-6-metmn- 1,4-muruaponupuang-3,5-1uKapOOKCHIIAT

TurynbHOE coenuHeHue B Buie >xentoro teepaoro Bemectsa (0,003 r, 3%) nomyuanu
cniocobom D ¢ ncnonb3oBannem Mop¢osinHa Py KOMHATHOH TeMIiepaType B TeUeHHE HOYH.

'H-AIMP (300 MI'ti, CDCl3) 8=8,09 (n, J=8,4 I', 1H), 7,44 (n, J=8,2 T';, 1H), 7,35 (c,
1H), 6,03-5,91 (m, 3H), 5,24 (c, 1H), 3,84 (n, J=7,0 'y, 2H), 3,58 (¢, 3H), 2,22 (¢, 3H), 0,88-0,77
(m, 1H), 0,50-0,22 (m, 2H), 0,14-0,10 (m, 2H).

Mpumep DSS: S5-merun-3-npon-2-uH-1-un 2-amuno-4-(7-1panoden3o[b]ruoden-3-wmn)-
6-MeTw- 1, 4- TUruAPONUPUANH-3,5-TUKapOOKCHIAT

TutynbHOE coenuHeHue B Buie >kentoro tBepaoro Bemectsa (0,005 r, 4%) nonyyanu
ciocobom D ¢ ncnonb3oBannemM Mop¢oJinHa MPU KOMHATHOH TeMIIepaType B TEYCHNUE HOYH.

'H-SIMP (300 MI'y, CDCls) 8=8,34 (n, 1H), 7,63 (n, 1H), 7,49 (1, 1H), 7,31 (c, 1H), 6,1
(yurc., 3H), 5,44 (c, 1H), 4,44-4,26 (m, 2H), 3,59 (¢, 3H), 2,42-2,24 (m, 4H).

Ipumep DS6: 3-(uKinonponuiaMeT)-5-meTui-2-aMuHo-4-(7-unanod0en3o[b]tnoden-
3-un)-6-(Tpudropmernn)- 1,4- TUrHAPOTUPUANH-3,5- THKAPOOKCHUIIAT

TutynbHOE coennHeHue B BHie kentoro teepaoro Bemectsa (0,007 r, 5%) monyuanu
cniocobom D ¢ ncnonb3oBannemM Mop¢osiHa MPU KOMHATHOH TeMIepaType B TeUeHHE HOYH.

'H-SIMP (300 MTI'n, CDCls) 6=8,33 (1, 1H), 7,65 (n, 1H), 7,44-7,35 (v, 1H), 7,31 (c,
1H), 6,09 (ym.c., 2H), 5,96 (yum.c., 1H), 5,48 (c, 1H), 3,76 (n, 2H), 2,38 (c, 3H), 0,98-0,81 (m,
1H), 0,46-0,26 (m, 2H), 0,14-0,11 (m, 2H).

Cnoco0 E:

Ipumep El: 4-(6enso[b]ruoden-3-mn)-2,6-mumernn- 1,4-nurunponupuans-3,5-
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Cwmechr THOHadTeH-3-kapOokcanpaeruga (0,5 r, 3,08 mMmousb), 3-aMHHOKPOTOHUTpHIIA
(0,554 mu, 6,74 mmoub) 1 yKCycHOM KucaoTh (0,076 mit, 3,08 MMOIIb) B H30MPOIUIOBOM CITHPTE
(10 mn) nepememmuBanu npu 100°C B Teuenue 18 yacoB. CMecu mo3Bossuid oxjaxaatees 10 RT
U KOHLEeHTpupoBaiu. OCTATOK MOAIIENAYHBAIN BOAHBIM OMKApOOHATOM HATPHs, MOJYYEHHOE
TBEPJIOE BEINECTBO OT(PHIBTPOBLIBAIN U MPOMBIBAJIN XOJOAHOH BONOH M STHJIOBBIM MPOCTHIM
supom. XKenaemblii MPOAYKT MOJyYaId B BHIE CBETIO-KenToro teepaoro Bemectsa (0,738 T,
82%).

'H-SIMP (400 MI'y, DMSO-dg) 8=2,06 (c, 6H), 5,00 (c, 1H), 7,36-7,46 (m, 1H), 7,65 (c,
1H), 7,89 (n, 1H), 8,03 (n, 1H), 9,67 (c, 1H).

BOXX-MS: Bpems ynepsxanus 3,878 mun, m/z 292,0 (MH™).

Crnenyromue npuMepsl CHHTE3UPOBAIN criocodoM E:

Hpumep E2: 4-(6-runpoxcudenso[b]rrnodpen-3-un)-2,6-mumerni-1,4-muruaponupuauH-
3,5-nukapOOHUTPHIT

'H-SIMP (400 MI';, DMSO-ds) 8=2,05 (c, 6H), 4,80 (c, 1H), 6,86 (azx, 1H), 7,13 (c, 1H),
7,24 (1, 1H), 7,61 (n, 1H), 9,64 (c, 2H).

BOXX-MS: Bpems ynepsxanust 3,285 mun, m/z 308,0 (MH™).

Ipumep E3: 4-(6-merokcubenso[b]troden-3-mn)-2,6-numerni-1,4-TUruaponupuanH-
3,5-nuKapOOHUTPUIT

'H-AIMP (400 MI'y, DMSO-dg) 8=2,06 (c, 6H), 3,81 (c, 3H), 4,84 (¢, 1H), 7,00 (1, 1H),
7,20 (¢, 1H), 7,50 (m, 1H), 7,71 (1, 1H), 9,69 (c, 1H).

BOXX-MS: Bpems ynepsxanus 3,962 muH, m/z 322,0 (MH").

Mpumep E4: 2.6-numerun-4-(tueno[2,3-b]mupunus-3-un)-1,4-nuruaponupuans-3,5-
OUKapOOHUTPHIT

'H-SIMP (400 MI', DMSO-d) 5=8,90 (c, 1H), 8,47 (c, 1H), 7,78 (c, 1H), 7,72 (n, 1H),
6,91 (1, 1H), 6,17 (¢, 1H), 2,65 (c, 6H).

BOXX-MS: Bpems ynepsxanus 2,735; m/z 229,9 (MH™).

Cnoco0 F:

Hpumep F1: 4-(6enso[b]ruoden-3-un)-2-mernn-6-pennn-1,4-muruaponupuaus-3,5-

IUKapOOHUTPUIT




142

Cwmech THOHadTEH-3-KapOokcanpaeruna (0,104 r, 0,64 MMounb), 3-aMHHOKPOTOHUTPUIIA
(0,052 1, 0,64 mmonb), Gensounaneronutpuia (0,0897 r, 0,62 MMOJIb) U YKCYCHOH KHCIIOTBI
(0,035 mu, 0,64 mmonp) B uzonponuiosoM criupre (3,5 mu) HarpeBanu no 100°C u octaBmisnu
nepemMemnBaTbCss B TeueHue 16 wyacoB. Cmecu mno3Bossid  oxjdaxaatbess 10 RT w
KOHLeHTpUpoBanu. OCTaTOK MOAIIETavYNBAIN BOJHBIM OMKapOOHATOM HATpPUS U MOJY4YEHHOE
TBEPAOE BEIIECTBO OT(UIBTPOBBIBAIN M OYMIIAIM IOCPEICTBOM KOJOHOYHOW XpoMmarorpapuu
(3:1 rexcan:sTHIALIETAT), OJTyYast CBETIIO-KeaToe TBeproe BemecTso (0,0162 1, 7%).

'H-SIMP (400 MI', DMSO-dg) 8=2,12 (¢, 3H), 5,17 (¢, 1H), 7,39-7,49 (m, 2H), 7,50-
7,59 (M, SH), 7,78 (c, 1H), 8,01 (nn, 1H), 8,06 (an, 1H), 9,92 (¢, 1H).

BOXX-MS: Bpems ynepsxanus 4,329 mun, m/z 354,1 (MH").

Crnenyrouue npuMepsl CHHTE3UPOBAIH CIOCOOOM F.

Hpumep F2: 4-(Genszo[b]tuoden-3-wmn)-2-unknonponmi-6-metni- 1,4-TuruAponupuIuH-
3,5-nukapOOHUTPILIT

'H-SIMP (400 MI', DMSO-ds) §=0,95 (c, 4H), 2,06 (c, 3H), 4,98 (c, 1H), 7,41 (c, 2H),
7,64 (c, 1H), 7,84 (c, 1H), 8,03 (c, 1H), 8,82 (c, 1H).

BOXX-MS: Bpems ynepsxanus 4,138 mun, m/z 318,0 (MH™).

Mpumep F3: 5-anerun-4-(6enzo[b]rnoden-3-un)-2,6-numerni-1,4-nuruaponupuans-3-
KapOOHHUTPHIT

'H-SIMP (400 MI', DMSO-dg) §=2,00 (c, 6H), 2,31 (c, 3H), 5,16 (c, 1H), 7,30-7,48 (m,
3H), 7,97 (n, 1H), 8,04 (n, 1H), 9,30 (c, 1H).

BOXX-MS: Bpems ynepsxanust 3,816 mun, m/z 175,1 (MH'-134).

Ipumep F4: Otun-4-(0enso[b]tuoden-3-un)-5-unano-2,6-numerun-1,4-
AUTHIPONUPUAHH-3-KapOOKCcHaT

'H-SIMP (400 MI';, DMSO-ds) §=0,90 (r, 3H), 2,02 (c, 3H), 2,30 (c, 3H), 3,85 (ax, 2H),
5,02 (c, 1H), 7,31-7,45 (m, 3H), 7,91 (», 1H), 7,96 (a, 1H), 9,30 (c, 1H).

BOXX-MS: Bpems ynepsxanus 4,418 mun, m/z 205,1 (MH*-134).

I[Mpumep F5: Otun-4-(6enso[b]ruoden-3-un)-5-urano-2-metun-6-penun-1,4-
TUTHIPONUPUIUH-3-KapOOKCcHUIaT

'H-SIMP (400 MI', DMSO-ds) =0,98 (t, 3H), 2,37 (¢, 3H), 3,92 (x, 2H), 5,17 (c, 1H),
7,41 (ann, 2H), 7,49 (1, SH), 8,00 (T, 2H), 9,60 (c, 1H).

BOXX-MS: Bpems ynepsxanus 4,946 mun, m/z 267,1 (MH'-134).

Mpumep F6: IOtun-4-(6enso[blruoden-3-mn)-5-unano-2-uukionponmi-6-metui-1,4-
TUTHIPOMUPUINH-3-KapOOKCHIaT

'H-SIMP (400 MI', DMSO-dg) 6=0,80-0,98 (M, 6H), 0,96 -1,06 (m, 1H), 2,03 (c, 3H),
2,73-2,84 (m, 1H), 3,82-3,95 (M, 2H), 5,02 (¢, 1H), 7,32 (¢, 1H), 7,33-7,44 (M, 2H), 7,90 (m, 1H),
7,96 (m, 1H), 8,23 (c, 1H).

BOXX-MS: Bpems ynepsxanust 4,693 mun, m/z 231,1 (MH'-134).

Ipumep F7: Mertun-4-(6en3o[b|ruoden-3-mn)-5-unano-2-uukionponmi-6-metumi- 1,4-
OUTHIPONUPUINH-3-KapOOKCcHIaT

'"H-SIMP (400 MI';, DMSO-dg) §=0,79-0,95 (m, 3H), 1,02 (man, 1H), 2,03 (c, 3H), 2,78
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(mk, 1H), 3,45 (¢, 3H), 5,01 (c,1H), 7,30 (c, 1H), 7,39 (at, 2H), 7,90 (n, 1H),7,96 (an, 1H), 8,28
(c, 1H).

BOXX-MS: Bpems ynepsxanust 4,438 mun, m/z 217,1 (MH'-134).

Cnocob G:

Mpumep G1: 1,1'-(4-(6enzo[b]Troden-3-un)-2,6-aumernn-1,4-AUruApONupUINH-3,5-

JUWIT) AU TAHOH

Cwmech TuoHadTen-3-kapookcanpaeruna (0,2 r, 1,23 mmons), anermnanerona (0,25 mu,
2,47 MMOJTb) M BOZHOTO pacTBopa ruapokcuna amMmmoHus (38-40%, 0,12 mur) B stanone (1 mu)
Harpesanu a0 90°C u ocTaBsuld MepeMelnnBaThesl B TedeHue 16 yacoB. CmecH MO3BOJISAIM
oxnaxnaarecss 10 RT, a 3arem nmamuBamu B 10 My xonomHon Boabl. llomydenHbli ocanok
OT(QUIBTPOBBIBAIIM, CYIIMJIM W TPOMBIBAIA XOJOAHBIM ITUSTHJIOBBIM MPOCTBIM 3(UPOM.
JKenaemplii mpOAYKT MONyHasy B BUE sIPKO->kenToro Teeproro semectsa (0,193 r, 48%).

'H-SIMP (400 MI', DMSO-ds) §=2,17 (c, 6H), 2,29 (c, 6H), 5,52 (c, 1H), 7,23 (c, 1H),
7,33 (o, 2H), 7,88 (n, 1H), 8,12 (n, 1H), 9,08 (c, 1H).

BOXX-MS: Bpems ynepsxanust 3,668 mun, m/z 192,1 (MH'-134).

Crnenyrouue npuMepsl CHHTE3UPOBAIU criocodoM G.

IIpumep G2: 1,1'-(4-(6-rungpoxcubenso[b]ruodpen-3-mn)-2,6-qumermn- 1,4-
AUTUAPONIUPUANH-3,5-1umn)ouc(sTan-1-oH)

'H-SIMP (400 MI';, DMSO-ds) §=2,28 (c, 12H), 5,29 (¢, 1H), 6,76 (z, 2H), 7,10 (c, 1H),
7,45 (», 1H), 9,10 (c, 1H), 9,40 (c, 1H).

BOXX-MS: Bpems ynepsxanus 2,950 mun, m/z 192, 1(MH" -150).

I[Mpumep G3: 1,1'-(4-(6-meTokcuben3o[ b Jruodpen-3-mn)-2,6-numerun- 1,4-
OUTUAPOTIUPUIUH-3,5-TUIIT) AU TAHOH

'"H-SIMP (400 MI', DMSO-dg) 8=2,29 (1, 12H), 3,75 (c, 3H), 5,32 (c, 1H), 6,86 (z, 1H),
6,89 (nn, 1H), 7,36 (n, 1H), 7,55 (n, 1H), 9,12 (¢, 1H).

BOXX-MS: Bpems ynepsxanus 3,676 muH, m/z 192 (MH" -164).

[pumep G4: 1,1'-(4-(6enso[b]Trod en-3-mn)-2,6-nuuuknonponi- 1,4-
TUTHIPOTUPUINH-3,5-TUIIT) AN TAHOH

'"H-SIMP (400 MI'ti, DMSO-ds) 8=0,69 (ma, 2H), 0,74 (nx, 4H), 0,78-0,84 (v, 2H), 2,18-
2,25 (M, 2H), 2,27 (c, 6H), 5,69 (¢, 1H), 7,21 (c, 1H), 7,26-7,36 (m, 2H), 7,89 (n, 1H), 7,97 (x,
1H), 83,99 (c, 1H).

Cnoco0 H:

Hpumep H1: 1,1'-(4-(5-xn0pOenso[b]tuodpen-3-un)-2,6-mumerni-1,4-turuaponupuIuH-

3,5-IUWIT) IU3TAaHOH
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AcOH
| * I -
NH: HN iFroH

Cwmecp S-xnopbenso[b]ruoden-3-kapbanpueruma (0,05 r, 0,26 mMmomb), 4-aMuUHO-3-
nenteH-2-oHa (0,60 r, 0,52 mmosb) u ykcycHor kucnotsl (0,015 min) B uzonponanone (1,5 mi)
Harpesanu 0 100°C u ocraBnsnu nepemernnBatbcs B TedeHHe 16 vacoB. CMecu MO3BOJISIH
oxyaxnarecst 10 RT, a 3atem o0pabaTbiBaJii HACBILIEHHBIM BOAHBIM PAaCcTBOPOM OukapOOHaTa
Hatpus (10 mut). TBepaoe BemecTBO OT(UIBTPOBBIBAIH, TPOMBIBAJIM BOAOH, CYIIMIINA U OUULIAIH
NOCPEICTBOM KOJIOHOYHOM XpoMaTorpaduu (3:1 rekcan:3THIaLeTaT), NOIy4das MEJIKO3EPHUCTOE
JKeNToe TBepaoe BemnecTso (8,8 mr, 9,5%).

'H-SIMP (400 MI', DMSO-ds) 8=2,17 (c, 6H), 2,31 (c, 6H), 5,44 (c, 1H), 7,33 (n, 2H),
7,92 (n, 1H), 8,23 (c, 1H), 9,15 (¢, 1H).

BOXX-MS: Bpems ynepsxanus 4,072 mun, m/z 192,1 (MH" -168).

Crnenyromue npuMepsl CHHTE3UPOBaIU criocodomM H.

[pumep H2: 1,1'-(4-(5-6pomben3o[b]tnoden-3-un)-2,6- numernn-1,4-
OUTHIPOMUPUINH-3,5-TUIIT) AN TAHOH

'H-SIMP (400 MI', DMSO-ds) 5=2,17 (c, 6H), 2,31 (¢, 6H), 5,44 (c, 1H), 7,30 (n, 1H),
7,44 (1, 1H), 7,86 (n, 1H), 8,38 (c, 1H), 9,16 (c, 1H).

IIpumep H3: 1,1'-(4-(5-propbenso[b]tuoden-3-mn)-2,6-numernn-1,4-
AUTUAPONIUPUINH-3,5-1umn)ouc(sTan- 1-0H)

'H-SIMP (400 MI', DMSO-ds) 8=9,15 (¢, 1H), 7,92 (mn, J=8,1, 4,2 ', 2H), 7,34 (c,
1H), 7,20 (T, J=8,8, 2,3 ', 1H), 5,44 (c, 1H), 2,32 (c, 6H), 2,18 (c, 6H).

IIpumep H4: 1,1'-(2,6-numernin-4-(5-mop¢ponunobenso[ b]ruoden-3-un)-1,4-
OUTUAPOTIUPUIUH-3,5-1ur)ouc(3TaH- 1-0H)

'H-SIMP (400 MI', DMSO-ds) 8=9,11 (¢, 1H), 7,70 (n, 1H), 7,49 (n, 1H), 7,20 (c, 1H),
7,09 (nn, 1H), 5,48 (c, 1H), 3,80 (1, 4H), 3,12 (1, 4H), 2,27 (c, 6H), 2,19 (c, 6H).

Mpumep HS: 1,1'-(2,6-numerni-4-(5-(4-merunnunepasus- 1-mn)denso[blrnoden-3-mn)-
1,4-nuruaponupunus-3,5-nunn)ouc(3TaH- 1-oH)

'H-SIMP (400 MI'y, DMSO-ds) §=9,12 (¢, 1H), 7,67 (1, 1H), 7,48 (n, 1H), 7,19 (c, 1H),
5,48 (¢, 1H), 3,80 (T, 4H), 3,12 (T, 4H), 2,27 (¢, 6H), 2,19 (c, 6H).

[pumep Heé: 1,1'-(4-(5-(6en3unamuno)6en3o[ b|tnoden-3-wmn)-2,6- numernn-1,4-
OUTUAPOTIUPUANH-3,5-1umn)ouc(sTan- 1-0H)

'"H-SIMP (400 MI'y, DMSO-d) 8=8,98 (¢, 1H), 7,50 (n, 1H), 7,43 (z, 2H), 7,32 (r, 2H),
7,23 (T, 1H), 7,14 (», 1H), 7,08 (c, 1H), 6,77 (nn, 1H), 6,21 (1, 1H), 5,33 (¢, 1H), 4,30 (7, 2H),
2,22 (c, 6H), 2,09 (c, 6H).

pumep H7: 3-(3,5-aunanerun-2,6-numerui- 1 ,4-iuruaponupuauH-4-
wn)0eH30[b]ruodeH-5-kapOoHUTpUIT

'H-SIMP (400 MI', DMSO-ds) §=2,17 (c, 6H), 2,33 (c, 6H), 5,49 (c, 1H), 7,43 (c, 1H),
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7,67 (an, 1H), 8,13 (», 1H), 8,66 (c, 1H), 9,20 (c, 1H).

BOXX-MS: Bpems ynepsxanus 3,563; m/z 351,1 (MH™).

Hpumep HS: 3-(3,5-aunanerun-2,6-numerui- 1,4-iuruaponupuanH-4-
nn)0eH3o[b]rrodeH-5-kapboHoBast KUCIOTA

'H-SIMP (400 MI', DMSO-de) §=9,13 (¢, 1H), 8,82 (c, 1H), 7,96 (n, 1H), 7,85 (n, 1H),
7,33 (c, 1H), 5,54 (c, 1H), 2,30 (c, 6H), 2,18 (c, 6H).

Hpumep HY: N-nuknonponuin-3-(3,5-guaunernn-2,6-aumerun- 1,4-muruaponupuaus-4-
wn)0eH30[b]rrodeH-5-kapdbokcamun

'"H-SIMP (400 MI', DMSO-de) 8=9,13 (¢, 1H), 8,64 (c, 1H), 8,42 (n, 1H), 7,93 (n, 1H),
7,72 (n, 1H), 7,32 (c, 1H), 5,53 (¢, 1H), 2,89 (M, 1H), 2,29 (c, 6H), 2,18 (c, 6H), 0,73 (m, 2H),
0,61 (M, 2H).

[Mpumep H10: N-(uuknonponuimerun)-3-(3,5-nuanetwn-2,6- numeru-1,4-
auruaponupuauH-4-un)oenso[b|trnoden-S-kapbokcamun

'H-SIMP (400 MI'y, DMSO-d) §=9,12 (¢, 1H), 8,68 (c, 1H), 8,50 (x, 1H), 7,95 (n, 1H),
7,78 (n, 1H), 7,32 (c, 1H), 5,53 (c, 1H), 3,26 (T, 2H), 2,29 (¢, 6H), 2,18 (c, 6H), 1,08 (M, 1H),
0,45 (m, 2H), 0,28 (m, 2H).

IIpumep H11: 1,1'-(2,6-numerun-4-(5-(4-merunnunepasus- 1-
kapOoru)oen3o[b]trnoden-3-un)- 1,4- muruaponupuaun-3,5-qumn)ouc(stan- 1-oH)

'H-SIMP (400 MI', CDCl3) 8=8,21 (c, 1H), 7,82 (n, 1H), 7,42 (n, 1H), 7,21 (n, 1H), 6,17
(c, 1H), 5,61 (¢, 1H), 3,77 (n, 4H), 2,54 (m, 4H), 2,38 (¢, 3H), 2,34 (c, 3H), 2,22 (c, 3H), 2,08 (c,
3H).

Hpumep H12: 1,1'-(2,6-aumerun-4-(5-(mopdonun-4-kapbonun)denso[brnoden-3-wmn)-
1,4-nurunponupuans-3,5-nqunn)ouc(sta- 1-oH)

'"H-SIMP (400 MI';, DMSO-dg) §=9,15 (c, 1H), 8,21 (c, 1H), 7,97 (n, 1H), 7,35 (ax, 1H),
7,32 (c, 1H), 5,50 (c, 1H), 3,67 (m, 8H), 2,31 (c, 6H), 2,16 (c, 6H).

Mpumep H13: 1,1'-(2,6-numernn-4-(tueno|3,2-c|nupuans-3-wmn)- 1 ,4- TuruAponupuIuH-
3,5-nmuun)ouc(aTan-1-0H)

'H-SIMP (400 MI', DMSO-dg) 8=9,35 (¢, 1H), 9,18 (c, 1H), 8,36 (1, 1H), 7,95 (1,1H),
7,34 (¢, 1H), 5,58 (¢, 1H), 2,31 (¢, 6H), 2,19 (c, 6H).

Mpumep H14: 1,1'-(2,6-numernn-4-(tueno|2,3-clnupuans-3-wmn)- 1,4- TuruAponupuIuH-
3,5-numn)ouc(sTalH-1-0H)

'"H-SIMP (400 MI', DMSO-dg) §=9,17 (c, 1H), 9,13 (n, 1H), 8,44 (z, 1H), 8,05 (ax, 1H),
7,57 (¢, 1H), 5,51 (¢, 1H), 2,31 (c, 6H), 2,17 (c, 6H).

Hpumep H1S: 1,1'-(2,6-numernn-4-(tuenol2,3-b lnupuann-3-mn)- 1,4-turuaponupuauH-
3.5-numn)ouc(staH-1-0H)

'H-SIMP (400 MI', DMSO-de) 8=9,15 (c, 1H), 8,49 (n, 2H), 7,43 (c, 1H), 7,33 (c, 1H),
5,47 (¢, 1H), 2,32 (¢, 6H), 2,18 (c, 6H).

Cnoco0 I:

Ipumep I1: Humernn-5-anerun-4-(6enso[b]tuoden-3-un)-6-merun-1,4-

OUTHAPONUPUINH-2,3-TuKapOOKCcHIaT
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ly AcOH
M _ NH0As
" meoH
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Cwmecp Oenzo[b]tuoden-3-kapbanpaeruna (0,20 r, 1,23 MMmomb), meHTaH-2,4-1HOHA
(0,123 r, 1,23 mmonb), aumetun-OyT-2-unenunoara (0,182 mu, 1,48 MMoub), anerara aMMOHUS
(0,143 r, 1,85 mmounb), ioma (0,094 r, 0,37 MMONb) W IBYX Karejb YKCYCHOH KHCJIOTBI
nepememuBaiu B metanosne (3 mu) mpu 60°C B TedeHnue 12 4. Viajsuiu pacTBOPUTENb IPH
MOHIKEHHOM AaBiieHuu. OCTaToK pacTBOPSUIM B STHUJIALIETATE U OPTaHUYECKUH CJIOW JABAKIIbI
NPOMBIBAIM HACBHIIEHHBIM pacTBOpoM NaS>Oz u consHbiM pactBopoM, cymmian (NaxSOy),
bunpTpoBaM W KOHIEHTpUpoBa WM. (CTAaTOK OYMINAJIM  TOCPEACTBOM  KOJOHOYHOM
xpomarorpaduu (2:1 rekcan:3THIALIETAT), IOAy4as xkenrToe Teepaoe Beuiectso (0,028 r, 6%).

'H-AIMP (300 MTI'u, CDCls) =7,94-7,80 (m, 2H), 7,46-7,29 (m, 2H), 7,19 (c, 1H), 6,38
(yurc., 1H), 5,38 (¢, 1H), 3,81 (¢, 3H), 3,52 (c, 3H), 2,43 (c, 3H), 2,04 (¢, 3H).

HRMS (APCI) m/z Beraucieno CooHpoNOsS [M*']: 386,1056, obHapy:xkeno: 386,1058.

Ipumep 12: Jumernn-5-anetmn-4-(7-unanodenso[ b Jtuoden-3-wr)-6-metmn- 1,4-
OUTHIPONUPUINH-2,3-TuKapOOKCHIIAT

TutynbHOE COeAMHEHHE MONy4Yajd CIocoOOM I, mojydasi skenroe TBEpIOe BELIECTBO
(0,04 1, 2%)).

'H-AIMP (300 MTI'ni, CDCl3) 6=8,24 (n, J=7,9 I'n, 1H), 7,70 (n, J=7,2 T'n, 1H), 7,50 (T,
J=7,9 T'u, 1H), 7,34 (c, 1H), 6,43 (yu.c., 1H), 5,41 (c, 1H), 3,84 (c, 3H), 3,55 (c, 3H), 2,44 (c,
3H), 2,11 (c, 3H).

HRMS (APCI) m/z sbiuncieno Co HioN,OsS [M*']: 411,1009, obHapy»xkeHo: 411,1006.

Cnoco0 J:

Ipumep J1: Merun-5-auerun-4-(6enso[b]ruoden-3-mmn)-2-uuknonponui-6-metun- 1,4-

TUTHIPONUPUIUH-3-KapOOKCcHUIaT

Cwmech Tnonadren-3-kapookcanpaeruna (0,106 r, 0,65 MMoIb), METUII-3-IIUKJIOTIPOTIHJI-
3-okcomnponanoara (0,071 r, 0,72 Mmonb) u 4-amuHo-3-neHTeH-2-oHa (0,088 1, 0,61 Mmomb) U
ykcycHoi kucnotsl (0,035 miu) B m3ompornmiosom cnupre (1,5 mur) nHarpeBamu o 100°C u
OCTaBJSUTH TEepEeMENIuBaThCs B TeueHne 19 uvacoB. Cmecu mo3Bossum oxnaxkaatbes 10 RT, a
3ateM o0pabaThIBaJIN HACHIIEHHBIM BOJHBIM pacTBOpoM OnkapOoHara Hatpus (10 mim). Teepnoe
BEIECTBO OT(QMIBTPOBBIBAIH, TPOMBIBAJIM BOJIOW, CYIIMJIM W OYUILIAIH IOCPEICTBOM
KOJIOHOYHOHM Xpomartorpaduu (4:1 rexcaH:3TUNALETAT), MOJy4as TOHKOIUCIEPCHOE JKENTOE

TBepnoe BemmecTso (0,075 1, 44%).
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'H-SIMP (400 MI', DMSO-de) §=0,76 (c, 2H), 0,96 (x, 2H), 2,12 (c, 3H), 2,33 (c, 3H),
2,69 (c, 1H), 3,58 (c, 3H), 5,43 (c, 1H), 7,15 (¢, 1H), 7,31 (¢, 1H), 7,38 (c, 1H), 7,90 (c, 2H),
8,05 (z, 1H).

BOXX-MS: Bpems ynepxanust 4,302 mun, m/z 234,1 (MH"' -133).

ITpoaykT BTOPOI peakiyy BbIAEISIIN TOCPEACTBOM KOJIOHOYHOH XpoMaTorpaduu:

Ilpumep Jl-a: Humerun-4-(6enso[bJruoden-3-mn)-2,6-nuuukaonponui- 1,4-

OUTUAPOTIUPUIHH-3,5-TuKapOOKCHIaT

'H-SIMP (400 MI', DMSO-dg) $=0,56 (c, 2H), 0,82 (c, 2H), 0,90 (z, 2H), 1,04 (c, 2H),
2,56 (m, 2H), 3,55 (¢, 5H), 5,37 (¢, 1H), 7,05 (¢, 1H), 7,11 (¢, 1H), 7,32 (T, 1H), 7,39 (1, 1H),
7,90 (m, 1H), 7,98 (c, 1H).

BOXX-MS: Bpems ynepsxanus 4,935; m/z 276,1 (MH™).

Crnenyromiyie mpuMepbl CHHTE3UPOBAIU CIIOCOOOM J.

[Mpumep J2: Orun-5-anerun-4-(6enso[b]ruoden-3-un)-2,6- numernn-1,4-
TUTHIPOMUPUIUH-3-KapOOKCHIaT

'H-AIMP (400 MI', DMSO-dg) 8=1,1 (, 3H), 2,11 (c, 3H), 2,25 (c, 3H), 2,31 (c, 3H),
3,99 (n, 2H), 5,40 (¢, 1H), 7,23 (c, 1H), 7,31 (r, 1H), 7,37 (M, 1H), 7,89 (x, 1H), 8,08 (a, 1H),
9,02 (¢, 1H).

BOXX-MS: Bpems ynepsxanus 4,284 mun, m/z 222,1 (MH" -134).

Hpumep J3:  Merun-5-auermn-4-(5-xnopoenso[b|tuoden-3-mun)-2,6-numern-1,4-
OUTHIPOMUPUINH-3-KapOOKCHIaT

'H-AIMP (400 MI', DMSO-dg) 6=2,13 (c, 3H), 2,25 (c, 3H), 2,33 (c, 3H), 3,54 (c, 3H),
5,33 (¢, 1H), 7,33 (¢, 1H), 7,93 (m, 1H), 8,11 (a, 1H), 8,52 (c, 1H), 9,11 (¢, 1H).

BOXX-MS: Bpems ynepxanust 4,431 mun, m/z 208,1 (MH" -168).

Mpumep J6: 1,1'-(4-(6enzo[b]ruoden-3-mn)-2-uuknonponui-6-meTui- 1,4-muruapo-
MUPUIAUH-3,5-TUWIT) AU TAHOH

'H-SIMP (400 MT't, DMSO-dg) =0,72 (m, 2H), 0,80 (v, 2H), 2,16 (c, 3H), 2,26 (x, 1H),
2,33 (¢, 6H), 5,60 (c, 1H), 7,21 (¢, 1H), 7,32 (nn, 2H), 7,89 (a, 1H), 8,04 (n, 1H), 9,02 (c, 1H).

BOXX-MS: Bpems ynepsxanus 4,692; m/z 352,0 (MH™).

Mpumep J10:  1-(4-(Genzo[b]Tuoden-3-un)-2,6-qumerni-S-(meruicynbhonmn)-1,4-
OUTUAPO-TTUPUANH-3-UIT)3TAHOH

'H-SIMP (400 MI', DMSO-dg) 8=2,16 (c, 3H), 2,29 (n, 6H), 2,47 (c, 3H), 5,47 (c, 1H),
7,33 (1, 1H), 7,43-7,37 (m, 2H), 7,93 (1, 1H), 8,07 (1, 1H), 9,26 (c, 1H).

BOXX-MS: Bpems ynepsxanus 3,395 mun, m/z 228,0 (MH'-134).

Mpumep J11: Merun-5-auerun-4-(5-¢propodenso[b]ruodpen-3-mn)-2,6-numern-1,4-
TUTHIPONUPUINH-3-KapOOKCHIaT

'H-SIMP (400 MI't, DMSO-dg) §=9,10 (¢, 1H), 7,93 (mn, J=8,8, 5,2 I'n, 1H), 7,81 (ax,
J=11,0, 2,5 T'u, 1H), 7,35 (¢, 1H), 7,20 (tn, J=8,8, 2,6 T'u, 1H), 5,33 (¢, 1H), 3,54 (c, 3H), 2,32
(c, 3H), 2,26 (¢, 3H), 2,12 (c, 3H).

BOXX-MS: Bpems ynepsxanus 4,345; m/z 360,0 (MH").

Hpumep J12: Merun-5-auerun-4-(5-0pomOenso[b]ruoden-3-un)-2,6-numernn-1,4-
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OUTHIPONUPUINH-3-KapOOKCcHIaT

'H-SIMP (400 MI', DMSO-dg) §=9,11 (c, 1H), 8,26 (n, 1H), 7,88 (1, 1H), 7,45 (z, 1H),
7,31 (¢, 1H), 5,34 (¢, 1H), 3,58 (¢, 3H), 2,34 (c, 3H), 2,25 (c, 3H), 2,16 (c, 3H).

Ipumep J13: Merun-5-anerun-4-(5-uuanodenso[blruodpen-3-mun)-2,6-numern-1,4-
AUTHAPONUPUAHH-3-KapOOKCcHIaT

'H-SIMP (400 MI', DMSO-de) 8=9,16 (¢, 1H), 8,53 (c, 1H), 8,15 (n, 1H), 7,67 (n, 1H),
7,46 (¢, 1H), 5,40 (¢, 1H), 3,55 (¢, 3H), 2,35 (¢, 3H), 2,27 (¢, 3H), 2,17 (c, 3H).

Mpumep J14: 3-(3-auernn-5-(merokcukapOoHui)-2,6- muMeTw- 1,4-guruaponupuaus-4-
wn)0eH30[b]rrodeH-5-kapOoHOBast KUCTIOTA

'"H-SIMP (400 MI'u, DMSO-dg) 8=12,94 (c, 1H), 9,12 (¢, 1H), 8,77 (c, 1H), 8,00 (z, 1H),
7,85 (m, 1H), 7,32 (¢, 1H), 5,52 (¢, 1H), 3,56 (¢, 3H), 2,35 (¢, 3H), 2,24 (c, 3H), 2,12 (c, 3H).

Mpumep J15: Metun-5-anermn-4-(5-(uknonponuikapdamonn)oen3o[ b tnoden-3-wmn)-
2,6-numetni- 1 4- iuruaponupuarH-3-KapOOKCHIaT

'"H-SIMP (400 MI'y, DMSO-d) §=9,06 (¢, 1H), 8,59 (c, 1H), 8,45 (n, 1H), 7,91 (n, 1H),
7,72 (an, 1H), 7,26 (¢, 1H), 5,39 (¢, 1H), 3,53 (¢, 3H), 2,85 (M, 1H), 2,37 (¢, 3H), 2,19 (c, 3H),
2,06 (c, 3H), 0,69 (m, 2H), 0,58 (m, 2H).

IIpumep J16: Mertun-5-auerun-4-(5-
((uuxnmonponmMeT )kapdamont)oen3o[ b Jtuod en-3-un)-2,6-nume - 1,4- TUru AP ONUPUAH-
3-kapbokcuaT

'H-SIMP (400 MI'n, DMSO-de) 8=9,10 (¢, 1H), 8,66 (c, 1H), 8,60 (x, 1H), 7,97 (x, 1H),
7,81 (m, 1H), 7,30 (c, 1H), 5,43 (c, 1H), 3,57 (c, 3H), 3,20 (m, 2H), 2,85 (m, 1H), 2,34 (c, 3H),
2,22 (¢, 3H), 2,10 (c, 3H), 0,45 (m, 2H), 0,26 (m, 2H).

IIpumep J17: Merun-5-auerun-2,6-aumerun-4-(5-(4-merunnunepasus- 1-
kapOonmn)oen3o[b]rnodpen-3-mn)-1,4- iurunponupuans-3-kapOookcunar

'H-SIMP (400 MI'u, CDCls) 6=8,22 (¢, 1H), 7,82 (n, 1H), 7,36 (un, 1H), 7,22 (z, 1H),
5,94 (c, 1H), 5,46 (c, 1H), 3,77 (n, 4H), 3,65 (c, 3H), 2,53 (m, 4H), 2,38 (¢, 3H), 2,36 (¢, 3H),
2,32 (¢, 3H), 2,12 (¢, 3H).

[Mpumep J18: Merun-5-auerun-2,6- mumetini-4-(5-(mopdonus-4-
kapOoHmT)0eH30[ b |TodeH-3-mn)- 1,4- murunponupunut-3-kapOoKCHiaT

'H-SIMP (400 MI'y, DMSO-dg) 8=9,11 (¢, 1H), 8,13 (c, 1H), 7,97 (n, 1H), 7,35 (n, 1H),
7,32 (¢, 1H), 5,39 (¢, 1H), 3,64 (M, 8H), 3,36 (c, 3H), 2,32 (c, 3H), 2,25 (¢, 3H), 2,12 (¢, 3H).

Hpumep  J19:  Merun-5-auernn-2,6-aumernn-4-(tueHo| 3,2-¢ lnupunus-3-un)-1,4-
TUTHIPOMUPUINH-3-KapOOKCHIaT

'"H-SIMP (400 MT'ti, DMSO-dg) 6=9,27 (n, 1H), 9,13 (c, 1H), 8,36 (z, 1H), 7,97 (ma,1H),
7,35 (¢, 1H), 5,48 (¢, 1H), 3,52 (¢, 3H), 2,32 (c, 3H), 2,27 (c, 3H), 2,14 (c, 3H).

Hpumep  J20:  Merun-5-auernn-2,6-numernn-4-(tueHo| 2,3-c lnupunus-3-umn)-1,4-
OUTHIPOMUPUINH-3-KapOOKCHIIaT

'"H-SIMP (400 MI't;, DMSO-dg) §=9,15 (c, 1H), 9,12 (¢, 1H), 8,46 (z, 1H), 7,97 (an,1H),
7,59 (¢, 1H), 5,41 (c, 1H), 3,52 (¢, 3H), 2,32 (c, 3H), 2,27 (c, 3H), 2,12 (¢, 3H).

Hpumep  J21:  Merun-5-auerun-2,6-numerun-4-(tuenol 2,3-b Jnupunun-3-mn)- 1,4-
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OUTHIPONUPUINH-3-KapOOKCcHIaT

'H-SIMP (400 MI', DMSO-dg) §=9,10 (c, 1H), 8,50 (mm, 1H), 8,40 (mm, 1H), 7,45
(nm,1H), 7,35 (¢, 1H), 5,36 (¢, 1H), 3,52 (¢, 3H), 2,32 (¢, 3H), 2,27 (¢, 3H), 2,13 (c, 3H).

Ipumep J22: Merun-5-anerun-2-mukionponui-4-(5-gropdbenso[b]ruoden-3-mn)-6-
MeTn-1,4-TuruaponupuanH-3-kapOoKcuIaT

'H-SIMP (400 MI'y, DMSO-dg) §=0,76 (m, 1H), 0,87 (m, 2H), 1,05 (m, 1H), 2,14 (c, 3H),
2,33 (¢, 3H), 2,70 (m, 1H), 3,57 (¢, 3H), 5,34 (¢, 1H), 7,21 (1, 1H), 7,27 (¢, 1H), 7,80 (¢, 1H),
7,93 (an, 1H), 7,96 (¢, 1H).

BDOXX-MS: Bpems ynepsxanus 4,645 m/z 234,1 (MH").

ITpoaykT BTOpOH peakuy BbIIEISUIN MOCPEACTBOM KOJIOHOYHON XpoMaTorpagpuu:

Mpumep J22-a: Jumerun-2,6-nunukionponwi-4-(5-¢gropoenso[b]ruodpen-3-mn)-1,4-
OUTHIPONUPUINH-3,5-TuKapOoKcHUiaT

'H-SIMP (400 MI'y, DMSO-dg) §=0,60 (m, 2H), 0,68 (m, 2H), 1,00 (m, 4H), 2,76 (v, 2H),
3,61 (c, 6H), 5,42 (¢, 1H), 5,54 (c, 1H), 7,05 (1, 1H), 7,14 (c, 1H), 7,71 (m, 1H).

BOXX-MS: Bpems ynepsxanus 5,256; m/z 428,1 (MH™).

Hpumep J23: Merun-5-anerni-2- TUKIONPONHI-6-MeTin-4-(tTueHo| 2,3-b  mupuaus-3-
wn)-1,4-nuruaponupuanH-3-kapOokcuar

'H-SIMP (400 MI't;, DMSO-dg) 8=8,51 (zn, 1H), 8,39 (am, 1H), 7,95 (c, 1H), 7,44 (an,
1H), 7,27 (¢, 1H), 5,38 (c, 1H), 3,56 (c, 3H), 2,71 (an, 1H), 2,34 (c, 3H), 2,14 (¢, 3H), 0,84 (T,
4H).

ITpoaykT BTOPOI peakiy BbIAEISUIN ITOCPEACTBOM KOJIOHOYHOH XpoMaTorpadun:

Hpumep J23-a: [umerun-2,6-gunuknonponui-4-(tueno[2,3-b Jrupunun-3-un)-1,4-
OUTUAPOTIUPUIHNH-3,5-TuKapOOKCHIaT

'H-SIMP (400 MI'r;, DMSO-dg) §=0,57 (x, 2H), 0,83 (m, 2H), 0,91 (r, 2H), 1,04 (x, 2H),
2,57 (tn, 2H), 3,54 (¢, 6H), 5,31 (¢, 1H), 7,09 (c, 1H), 7,26 (c, 1H), 7,45 (nn, 1H), 8,30 (ax,
1H),8,52 (m, 1H).

BOXX-MS: Bpems ynepskanus 4,848; m/z 411,0 (MH™).

Mpumep J24: Merun-5-anerun-4-(6enso[b]ruoden-3-un)-2,6-nunuknonponui-1,4-
TUTHIPONUPUIUH-3-KapOOKCHIaT

"H-SIMP (400 MI', DMSO-dg) =0,81 (m, 7H), 1,07 (ar, 1H), 2,14 (m, 1H), 2,28 (c, 3H),
2,74 (m, 1H), 3,57 (¢, 3H), 5,49 (c, 1H), 7,14 (¢, 1H), 7,31 (1, 1H), 7,36 (1, 1H), 7,90 (™, 2H),
7,98 (n, 1H).

BOXX-MS: Bpems ynepsxanus 4,670; m/z 260,1 (MH™).

Mpumep J25: Merun-5-anerun-4-(5-xmopoens3o[bruodeH-3-mi)-2-uKIonponmi-6-
MeTuI- 1,4-TUurunponupuauH-3-kapOoKCHIaT

'H-SIMP (400 MTI'r, DMSO-dg) §=0,84 (m, 3H), 1,05 (m, 1H), 2,15 (c, 3H), 2,34 (c, 3H),
2,70 (non, 1H), 3,58 (c, 3H), 5,35 (¢, 1H), 7,26 (c, 1H), 7,35 (nn, 1H), 7,94 (n, 1H), 7,97 (c, 1H),
8,08 (1, 1H).

BOXX-MS: Bpems ynepsxanus 5,312; m/z 402,9 (MH").

ITpoaykT BTOPOI peakLuy BbIAEISUIN ITOCPEACTBOM KOJIOHOYHON XpoMaTorpadpuu:
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Hpumep J25-a: [{umerni-4-(5-xnopbenso[b|ruoden-3-wun)-2,6-numuknonponi-1,4-
OUTHIPONUPUINH-3,5-TuKapOOKCcHIaT

'H-SIMP (400 MI', DMSO-ds) 6=2,28 (c, 6H), 3,50 (c, 6H), 5,26 (c, 1H), 7,33 (c, 2H),
7,93 (n, 1H), 8,00 (c, 1H), 9,10 (c, 1H).

BOXX-MS: Bpems yuepsxanus 4,773; m/z 224,1 (MH").

Mpumep J26: Merun-5-auerun-4-(7-6pombenso[b|rrodeH-3-mm)-2-uKionponui-6-
mMeTw-1,4-nuruaponupunnH-3-kapOokcuiar

'"H-5IMP (400 MI', DMSO-dg) 6=0,82 (m, 3H), 1,05 (nk, 1H), 2,13 (¢, 3H), 2,33 (c, 3H),
2,69 (m, 1H), 3,56 (c, 3H), 5,38 (¢, 1H), 7,28 (c, 1H), 7,37 (r, 1H), 7,57 (n, 1H), 7,93 (c, 1H),
8,10 (n, 1H).

BOXX-MS: Bpems ynepsxanus 5,355; m/z 448,8 (MH™).

IIpumep J27: Mertun-5-auerun-2-uuknonponui-4-(7-
(mmxtonponuikapOamomn )oen3o[b]tuoden-3-mn)-6-merun- 1,4- guruaponupuauH-3-
KapOoKcHumar

'H-SIMP (400 MTI't, DMSO-dg) 6=0,59 (m, 2H), 0,71 (m, 2H), 0,84 (un, 4H), 2,10 (c,
3H), 2,33 (¢, 3H), 2,68 (M, 1H), 2,88 (M, 1H), 3,55 (¢, 3H), 5,40 (c, 1H), 7,21 (c, 1H), 7,47 (m,
1H), 7,86 (n, 1H), 7,89 (c, 1H), 8,23 (n, 1H), 8,63 (n, 1H).

BOXX-MS: Bpems ynepsxanus 4,354; m/z 451,0 (MH™).

Mpumep J28: Merun-5-auerun-4-(7-uuanodbenso[b]ruodeH-3-mi)-2-uKIonpomnui-6-
MeTwI- 1,4-TUuruponupuauH-3-kapOoKCHIaT

'H-SIMP (400 MI'ti, DMSO-dg) 6=0,85 (m, 3H), 1,06 (m, 1H), 2,14 (c, 2H), 2,34 (c, 3H),
2,70 (t, 1H), 3,54 (c, 3H), 5,42 (a, 1H), 7,60 (ax, 1H), 7,38 (¢, 1H), 7,91 (n, 1H), 7,98 (c, 1H),
8,42 (nn, 1H).

BOXX-MS: Bpems ynepxanus 4,848; m/z 393,0 (MH").

Hpumep J28-a: Tumerun-4-(7-umanoGenso[b]ruoden-3-wmn)-2,6-auuknonponmi-1,4-
OUTUAPOTIUPUIHNH-3,5-TuKapOOKCHIaT

'H-SIMP (400 MTI't, DMSO-dg) 6=0,58 (T, 2H), 0,88 (m, 4H), 1,03 (x, 2H), 2,56 (M,
2H), 3,53 (¢, 6H), 5,36 (¢, 1H), 7,10 (c, 1H), 7,38 (¢, 1H), 7,62 (m, 1H), 7,92 (n, 1H), 8,32 (x,
1H).

BDXKX-MS: Bpems yaepsxanus 5,493; m/z 435,0 (MH™).

IIpumep J29: Mertun-5-auerui-2-uukionponui-4-(7-
(Merokcukapbonu)oen3o[b Jtuoden-3-un)-6-metui- 1, 4- guruaponupuanH-3-kapOoKcuIaT

'"H-SIMP (400 MI', DMSO-dg) 5=0,76 (m, 1H), 0,87 (m, 2H), 1,06 (xr, 1H), 2,12 (¢, 3H),
2,34 (c, 3H), 2,69 (m, 1H), 3,55 (c, 3H), 3,93 (¢, 3H), 5,43 (¢, 1H), 7,28 (¢, 1H), 7,57 (1, 1H),
7,92 (c, 1H), 8,04 (n, 1H), 8,39 (n, 1H).

BOXX-MS: Bpems ynepsxanus 4,875; m/z 426,1 (MH™).

ITpoaykT BTOPO# peakiuy BbIAEISUIN ITOCPEACTBOM KOJIOHOYHOH XpoMaTorpadun:

IIpumep J29-a: Humerun-2,6-guuuknonponuin-4-(7-
(Merokcukapbonu)oen3o[b Jtuoden-3-un)-1,4-muruaponupuana-3,5- TMKapOOKCHIIAT

'H-SIMP (400 MI', DMSO-dg) 6=0,56 (tm, 2H), 0,87 (M, 4H), 1,05 (1, 2H), 2,57 (m,
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2H), 3,53 (c, 6H), 3,93 (c, 3H), 5,38 (c, 1H), 7,06 (c, 1H), 7,27 (¢, 1H), 7,58 (1, 1H), 8,05 (x,
1H), 8,30 (x, 1H).

BOXX-MS: Bpems ynepsxanus 5,520; m/z 468,1 (MH™).

CrnoxHo3(pupHYI0 (YHKIMOHAIBHYIO TPYIINY Ha OEH30THO(PEHOBOM KOJIbLIE METHII-S-
areTui-2-uukionponui-4-(7-(merokcukapoouma)oenso[ b | tuoden-3-um)-6-merun-1,4-
AUTHAPONUpUANH-3-KapOokcuiara (mpumep J29) ruponn3oBaiy CleayoImuM 00pa3oMm:

IIpumep J30: 3-(3-aueTni-6- UKo ponuI- 5-(MeToKkCukapOoHm)-2-metui- 1,4-
auruaponupunuH-4-un)oenso[b|tuoden-7-kapOooHOBas KUCIOTA

Cvecp  Mermi-5-auetun-2-uukionponui-4-(7-(merokcukapoonmn)oenso[ b tnoden-3-
win)-6-metw- 1,4- nurunponupuaun-3-kapookcunara (0,004 r, 0,094 mmons) u 1 M NaOH (0,47
mi, 0,470 mmonb) B 1 M THF nepemermmBanu npu 40°C 3a BbIXOOHBIE ITHU. PeakLMOHHYIO
cmech pazbaensin 0,1 M NaOH u nmpomeiBamn DCM. Bogssiii cioi oxnaxknanun a0 0°C wu
nobassuin 4 M HCI o Tex mop, moka TBepOe BEIIECTBO HE HAYMHAIO OCAKIATHCS. 3aTeM IO
karwsiM pobasmsui 1 M HCI no noctmwkenust pH 2-3. Ocanok oTUIsTpOBBIBAIN, TPOMBIBAIIH
BOJIOW M OYMIIAIN MOCPEINCTBOM KOJIOHOYHOH Xpomarorpadpun (DCM/MeOH) mis monyueHus
tutyabHOrO coenuHerus (0,0116 r, 30%).

'H-SIMP (400 MTI'ti, DMSO-dg) §=0,83 (m, 2H), 1,06 (m, 2H), 2,12 (c, 3H), 2,34 (c, 3H),
2,69 (M, 1H), 3,56 (¢, 3H), 5,43 (c, 1H), 7,24 (c, 1H), 7,54 (1, 1H), 7,91 (c, 1H), 8,01 (n, 1H),
8,34 (n, 1H), 13,46 (c, 1H).

BOXX-MS: Bpems ynepsxanus 3,039; m/z 410,0 (MH™).

Ipumep J31: bensun-5-anerni-2-uukionponui-6-merun-4-(tueno| 2,3-bmupuaus-3-
wn)-1,4-nuruaponupuanH-3-kapookcunar

TurynpHOE coenMHeHue Moyvanu crocodbom J.

'"H-SIMP (400 MTI'ti, DMSO-dg) 6=0,81 (m, 3H), 1,08 (m, 1H), 2,15 (c, 3H), 2,34 (c, 3H),
2,72 (ar, 1H), 5,06 (1, 2H), 5,41 (c, 1H), 7,17 (an, 2H), 7,24 (¢, 1H), 7,27 (M, 2H), 7,30 (ax, 2H),
8,00 (¢, 1H), 8,31 (m, 1H), 8,47 (n, 1H).

BOXX-MS: Bpems ynepsxanus 4,976; m/z 445,1 (MH™).

Ipumep J32: [Mupunun-4-unmernn-S-anerun-4-(6enso[b | tnoden-3-un)-2-
LUKJIONPONUI-6-MeTHII- | ,4- TMTUAPOTTUPUANH-3-KapOOKCHIIAT

'"H-SIMP (400 MTI'ti, DMSO-dg) §=0,83 (m, 3H), 1,09 (m, 1H), 2,16 (c, 3H), 2,33 (c, 3H),
2,73 (m, 1H), 5,11 (x, 2H), 5,51 (c, 1H), 7,08 (n, 2H), 7,18 (c, 1H), 7,28 (M, 2H), 7,90 (n, 1H),
8,02 (», 2H), 8,41 (n, 2H).

BOXX-MS: Bpems ynepsxanus 4,673; m/z 445,1 (MH").

ITpoaykT BTOPOH peakiuy BBIAEISUIN ITOCPEACTBOM KOJIOHOYHOH XpoMaTorpadun:

IIpumep J32-a: buc(mupuann-4-unverwn)-2,6-guiuknonponui-4-(Tueno[ 2, 3-
b lnupuaus-3-wmn)- 1,4- guruaponupuaus-3,5- gukapOoKkcuiIaT

'H-SIMP (400 MI', DMSO-ds) 8=0,62 (m, 2H), 0,86 (mn, 4H) 1,06 (ar, 2H), 2,57 (m,
2H), 5,08 (M, 4H), 5,42 (c, 1H), 7,06 (n, 4H), 7,19 (an, 1H), 7,28 (¢, 1H), 7,33 (¢, 1H), 8,15 (ax,
1H), 8,40 (n, 4H), 8,46 (nn, 1H).

BOXX-MS: Bpems ynepsxanus 4,445; m/z 565,2 (MH").
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Mpumep J33: Ilupunun-4-unmerun-5S-anerun-4-(7-6pombenso[b]tuoden-3-un)-2,6-
auMeTHI- 1, 4- Turunponupuant-3-kapOoKCcuiaT

'H-SIMP (400 MI'y, DMSO-dg) 8=2,15 (c, 3H), 2,31 (n, 6H), 5,06 (mx, 2H), 5,43 (¢, 1H),
7,00 (n, 2H), 7,24 (T, 1H), 7,39 (¢, 1H), 7,53 (1, 1H), 8,08 (1, 1H), 8,38 (1, 2H), 9,18 (c, 1H).

BOXX-MS: Bpems yuepsxanus 4,799; m/z 497,0 (MH").

Hpumep J34:  [upuaus-4-nnmerun-S-anerun-4-(5-xmopOenso[b]ruopen-3-mn)-2-
LIUKJIONTPONUI-6-MeThiI- 1,4- iuruaponupuanH-3-kapOoKcuiaT

'"H-SIMP (400 MI'y, DMSO-dg) §=0,86 (m, 3H), 1,09 (nx, 1H), 2,18 (c, 3H), 2,34 (c, 3H),
2,75 (ann, 1H), 5,11 (m, 2H), 5,44 (c, 1H), 7,05 (a, 2H),7,30 (¢, 1H) 7,32 (an, 1H),7,94 (n, 1H),
8,07 (¢, 1H), 8,10 (m, 1H), 8,40 (1, 2H).

BOXX-MS: Bpems ynepsxanus 5,002; m/z 479,0 (MH™).

Hpumep J3S: IMupugus-4-unverin-5-auerun-4-(7-unano0en3o[b|ruopen-3-wmn)-2-
LUKJIONPONUI-6-MeTHII- | ,4- AT UAPOTTUPUANH-3-KapOOKCHIIAT

'H-SIMP (400 MTI'ty, DMSO-dg) 6=0,86 (m, 3H), 1,10 (m, 1H), 2,18 (c, 3H), 2,35 (c, 3H),
2,75 (t, 1H), 5,08 (an, 2H), 5,50 (¢, 1H), 7,03 (n, 2H), 7,42 (c, 1H), 7,46 (1, 1H), 7,87 (n, 1H),
8,08 (c, 1H), 8,39 (an, 3H).

BOXX-MS: Bpems ynepsxanus 4,603; m/z 470,1 (MH™).

Hpumep J36: Ilupugus-4-naMeTHs-S-aneTi-2-MUKIONPOnmI-6-meTmi-4-(tueHo| 2,3-
b]mupuaun-3-un)- 1,4- guruaponupuans-3-kapOokcunaT

'"H-SIMP (400 MI', DMSO-dg) §=0,85 (xt, 3H), 1,10 (M, 1H), 2,18 (¢, 2H), 2,34 (c, 2H),
2,75 (nn, 1H), 5,10 (nn, 2H), 5,45 (c, 1H), 7,06 (n, 2H), 7,32 (M, 2H), 8,06 (¢, 1H), 8,36 (x, 1H),
8,40 (1, 2H), 8,48 (n, 1H)

BOXX-MS: Bpemst yuepskanust 3,943; m/z 446,1 (MH").

IIpumep J37: bensun-5-auernn-2-nuknonponun-4-(7-
(meTokcukapborun)oen3o[blruoden-3-mn)-6-merni- 1,4- auruaponupuanH-3-kapOoKcuiIaT

'"H-SIMP (400 MI';, DMSO-dg) =0,80 (mm, 3H), 1,08 (1, 1H), 2,13 (c, 3H), 2,34 (c, 3H),
2,71 (1, 1H), 3,93 (c, 3H), 5,05 (c, 2H), 5,47 (c, 1H), 7,18 (n, 2H), 7,26 (c, 4H), 7,42 (1, 1H),
8,00 (m, 2H), 8,32 (», 1H).

BOXX-MS: Bpems yaepskanus 5,546; m/z 502,2 (MH™).

ITpoaykT BTOpOH peakiuH BBIIEISUIN IOCPEACTBOM KOJIOHOYHOH XpoMaTorpadu:

pumep J37-a: Hubensun-2,6-nquukonpomnui-4-(7-
(Metokcukapbonu)oen3o[b Jtuoden-3-un)-1,4-muruaponupuane-3,5- TMKapOOKCHIIAT

'H-sIMP (400 MI'ri, DMSO-dg) §=0,55 (az, 2H), 0,82 (am, 4H), 1,05 (m, 2H), 2,57 (m,
2H), 3,93 (c, 3H), 5,01 (x, 4H), 5,44 (c, 1H), 7,15 (m, 4H), 7,26 (M, 8H), 7,99 (n, 1H), 8,12 (7,
1H).

BOXX-MS: Bpems ynepsxanus 6,574; m/z 621,3 (MH™).

Ipumep J38: bensmn-5-anerun-4-(7-(merokcukapoouun)oenso[b|ruodpen-3-mm)-2,6-
auMeTHI- 1, 4- Turunponupuant-3-kapOoKcuiaT

'H-SIMP (400 MI', DMSO-ds) §=2,11 (c, 3H), 2,28 (c, 3H), 2,32 (c, 3H), 3,92 (c, 3H),
5,00 (c, 2H), 5,44 (c, 1H), 7,14 (n, 2H), 7,24 (n, 3H), 7,33 (c, 1H), 7,41 (an, 1H), 8,00 (x, 1H),
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8,33 (m, 1H), 9,12 (c, 1H).

BOXX-MS: Bpems ynepskanus 5,546; m/z 502,2 (MH").

Hpumep J39: Mertun-3-(3,5-auanerun-2,6-numerun- 1 ,4-nuruaponupuanH-4-
wn)0en3o[b]ruoden-7-kapbokcunar

'H-SIMP (400 MI', DMSO-ds) 6=2,16 (c, 6H), 2,31 (c, 6H), 3,92 (c, 3H), 5,52 (c, 1H),
7,34 (c, 1H), 7,55 (1, 1H), 8,03 (n, 1H), 8,50 (n, 1H), 9,13 (c, 1H).

BOXX-MS: Bpems ynepsxanus 4,224; m/z 384,1 (MH™).

I[Mpumep J40: 3-(3,5-guanerun-2,6-numerni- 1 ,4- turugponupuauH-4-
w1)0eH30[b]rrodeH-7-kapOOHUTPUI

'H-SIMP (400 MI', DMSO-ds) 6=2,17 (c, SH), 2,32 (c, SH), 5,52 (c, 1H), 7,43 (c, 1H),
7,59 (M, 1H), 7,90 (n, 1H), 8,54 (1, 1H), 9,19 (c, 1H).

BOXX-MS: Bpems ynepsxanus 4,212; m/z 351,1 (MH™).

Hpumep J41: Tlupunus-4-unmerun-S-anerun-4-(7-6pomOenso[b]ruopen-3-wmn)-2-
LUKJIONPONUI-6-MeTHII- | ,4- AT UAPOTTUPUANH-3-KapOOKCHIIAT

'H-SIMP (400 MI', DMSO-dg) §=0,85 (M, 3H) 1,09 (t, 1H), 2,16 (c, 3H), 2,34 (c, 3H),
2,73 (m, 1H), 5,10 (n, 2H), 5,45 (c, 1H), 7,05 (», 2H), 7,24 (m, 1H), 7,31 (¢, 1H), 7,54 (n, 1H),
8,06 (m, 2H), 8,40 (m, 2H).

BOXX-MS: Bpems ynepsxanus 5,143; m/z 523,1 (MH").

IIpumep J42: 4-¢propbeH3ui-5-aneTnn-2-uKIonponui-6-mMeTuin-4-(TneHo[ 2,3-
b lnupuans-3-wmn)- 1,4- guruaponupuaus-3-kapOokcuiar

'H-SIMP (400 MI'r;, DMSO-dg) §=0,80 (M, 8H), 1,05 (, 3H), 2,15 (¢, 7H), 2,33 (c, 8H),
5,04 (x, SH), 5,39 (n, 2H), 7,08 (T, 4H), 7,24 (m, TH), 7,30 (nn, 3H), 7,99 (c, 2H), 8,29 (nn, 2H),
8,48 (nn, 2H).

BOXX-MS: Bpems ynepxkanus 5,056; m/z 463,1 (MH").

ITponyKT BTOPO# peakLuy BbIAEISUIN IIOCPEICTBOM KOJIOHOYHOH XpoMaTorpaduu:

Mpumep J42-a: Buc(4-¢propbensmn)-2,6-quruknonponui-4-(tueHo| 2,3-b Jnupuaus-3-
wi)-1,4-qurunponupuaut-3,5-qukapOookcunaT

'H-sIMP (400 MI'ti, DMSO-dg) §=0,57 (na, 2H), 0,82 (m, 6H), 1,02 (z, 2H), 5,01 (x,
4H), 5,34 (n, 1H), 7,19 (m, 8H), 8,05 (nn, 2H), 8,46 (M, 2H).

BOXX-MS: Bpems ynepsxanus 6,223; m/z 599,2 (MH™).

pumep J43: 4-1imaHOOeH3WIT- 5 -aleTHII-2-IUKJIONPONIIT-6-MeTHIT-4-(THeHo[ 2,3 -
b]mupunun-3-un)- 1,4- guruaponupuans-3-kapOoKkcuaT

'H-SIMP (400 MTI'ti, DMSO-dg) §=0,83 (m, 3H), 1,09 (m, 1H), 2,16 (c, 3H), 2,34 (c, 3H),
2,73 (m, 1H), 5,14 (nn, 2H), 5,41 (¢, 1H), 7,31 (m, 4H), 7,70 (z, 2H), 8,03 (c, 1H), 8,32 (n, 1H),
8,47 (n, 1H).

BOXX-MS: Bpems ynepsxanus 4,766; m/z 470,1 (MH™).

Cnocoo K

Hpumep Kl1: T'mppoxmopun MeTni-S-anerui-2-amMmuHo-4-(0ens3o[b]ruopen-3-mum)-6-

MeTHJI- 1, 4-TuruaponupunnH-3-kapOokcuiara
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“TpocToi sgup HEI
—_—
NH, MPOCTOR aupide0H H MH; « HCI

K cMmecH MeTUJI-S-aueTui-2-aMmuHo-4-(6enso[b Jruoden-3-mn)-6-mermn- 1,4-
auruaponupuanH-3-kapookcunara (0,07 r, 0,20 mmons) B DCM/MeOH (1:1, 2 mi), no xarsim
nobasysmn 2 M HCl B mpoctom sdupe (0,21 ma, 0,40 mmons) mpu 0°C. Cmecu mo3BOJISLIIN
Harpetbesa 10 RT u nmepememnBanu npu RT B Teuenue HOum. Ypansnum pacTBOpUTENb NPU
MOHIKEHHOM JIaBJIEHHMHM M OCTAaBIIEECs] TBEPAOE BEIECTBO MPOMBIBAIM MPOCTHIM 3(PHUPOM U
IUXJIOpMETaHOM, Tony4asi Oenoe TBepaoe BemecTBo(0,055 r, 71%). Beraucneno CigH9CIN2O3S
(378,08): C, 57,06; H, 5,06; N, 7,39; S, 8,46. O6Hapy:xeno: C, 56,14; H,5,25; N7,05; S,8,22.

'H-SIMP (300 MI', DMSO-ds) 8=12,36 (c, 1H), 10,27 (¢, 1H), 9,60 (c, 1H), 8,06 (x,
J=8,0 I', 1H), 7,90 (x, J=8,0 T'y, 1H), 7,63-7,40 (M, 2H), 7,40-7,14 (m, 1H), 4,98 (c, 1H), 4,34
(c, 1H), 3,81 (c, 3H), 2,44 (c, 3H), 2,17 (c, 3H).

Ipumep K2: TpudropmerancynbpoHaT MeTHI-5-aneTni-2-aMmuHO-4-(6er3o[b]Trnoden-
3-un)-6-metmi-1,4-nuruaponupuanH-3-kapOokcuiaTa

TuryneHOE coenmHenne B Bume Oenoro TBepnoro Bemectsa (0,091 r, 89%) momyvanu
criocobom K. Brerunciaeno CioHioF3N2OgSo (492,06): C, 46,34; H, 3.89; N, 5,69; S, 13,02.
Obmnapyxeno: C 46,28; H, 4,21; N, 5,53; S, 13,15.

'H-SIMP (300 MI', DMSO-ds) 8=11,67 (c, 1H), 10,04 (¢, 1H), 9,34 (c, 1H), 8,06 (x,
J=8,0 I', 1H), 7,92 (n, J=7,9 I', 1H), 7,65-7,46 (m, 2H), 7,41-7,17 (M, 1H), 4,99 (c, 1H), 4,24
(c, 1H), 3,81 (c, 3H), 2,42 (c, 3H), 2,17 (c, 3H).

Crnocob L
Ipumep L1: 4-(mupuanH-4-un)oeH3ni-S-auetui-2,6- numetui-4-(tueHo[ 2,3-
b]mupuaun-3-uin)- 1,4- guruaponupuanH-3-kapOoKcuiaT
OH
ho- P s
=N
Pd{PPh;),
/\©\ ALy
Br  DMEH0 |
=N
Cwmecp 4-0pomben3un-5-auetn-2,6-numetn-4-(tueno| 2,3 -b |mupuann-3-mn)-1,4-

auruaponupunaus-3-kapookcunata (0,030 r, 0,06 MMob), MUPUINH-4-UIOOPOHOBOI KHCIIOTHI
(0,011 r, 0,09 mmomnb), terpakuc(tpudenmidpochun)namiaaus (0,003 r, 0,003 mmonb) u
kapbonara kammsa (0,019 r, 0,18 mmons) B DME:H,O (3:1, 1 mu) HarpeBamu npu 110°C B
tedeHue 3 4. Cmecu mo3Bossin oxjaxkaarecss 10 RT, ¢unbrpoBanym uepes menur u yaasuii
pacTBOpPUTENL TPHU IOHIKEHHOM JaBieHHH. OCTaTOK OYHMINAIN TIOCPEACTBOM KOJOHOYHOMN
xpomatorpadun (nuxyiopmeran:meTaHon 2%), mojydvasi xkenroe TBepnoe Bemectso (0,036 T,
61%).

'H-SIMP (300 MT', CDCl3) 6=8,67 (c, 2H), 8,45 (anm, J=4,5, 1,6 T, 1H), 8,32 (ux,
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J=8,2, 1,6 T'y, 1H), 7,54-7,47 (m, 4H), 7,25-7,17 (m, 3H), 7,13 (an, J=8,2, 4,6 T'y, 1H), 6,48
(ym.c., 1H), 5,48 (c, 1H), 5,09 (x, J=15,0 I'y, 2H), 2,36 (c, 6H), 2,16 (c, 3H).

HRMS (IE) m/z Beruancneno CyoHysN3O3S [M*]: 495,1617, obnapysxkeno: 495,1636.

Crnenyrouye npuMepsl Moxydaiu crnocodom L.

IIpumep L2: 4-(mupuanH-3-un)oeH3ni- S-anueTun-2,6- numetun-4-(TueHo[ 2,3-
b]nupuann-3-nmn)-1,4-murunponupuans-3-kapOokcuiaT

XKentoe TBepaoe Bemectso (0,025 1, 51%).

'H-SIMP (300 MI', CDCl3) 6=8,83 (c, 1H), 8,65-8,54 (M, 1H), 8,45 (ax, J=4,6, 1,6 'Ly,
1H), 8,33 (nn, J=8,2, 1,6 T'y, 1H), 7,87 (ar, J=8,0, 1,8 I'y, 1H), 7,50-7,43 (m, 2H), 7,38 (ux,
J=179, 4,8 T'u, 1H), 7,26-7,20 (m, 2H), 7,18 (c, 1H), 7,15 (an, J=8,2, 4,6 'y, 1H), 6,61 (c, 1H),
5,48 (¢, 1H), 5,12 (x, J=15,0 ', 2H), 2,36 (¢, 3H), 2,36 (¢, 3H), 2,16 (¢, 3H).

HRMS (IE) m/z Bbruaucieno CaoHysN3O3S [M*]: 4951617, obnapyskeno: 495,1619.

IIpumep L3: 3-(mupunuH-4-mn)0eH3mi- S-anetui-2,6- ntumetui-4-(Tueno|[ 2,3-
b]mupunun-3-nn)- 1,4- guruaponupuans-3-kapOoKcuiaT

XKentoe TBepnoe Bemectso (0,037 r, 78%).

'H-SIMP (300 MI', CDCls) =8,65 (n, J=4,8 ', 2H), 8,42 (ax, J=4,8, 1,6 'y, 1H), 8,31
(nm, J=8,2, 1,6 I'u, 1H), 7,55 (uT, J=7,7, 1,5 T'y, 1H), 7,46-7,33 (M, 4H), 7,22 (at, J=7,7, 1,5 I'Ly,
1H), 7,17 (c, 1H), 7,14-7,05 (m, 1H), 6,76 (c, 1H), 5,48 (c, 1H), 5,23-5,04 (M, 2H), 2,36 (c, 3H),
2,35 (c, 3H), 2,15 (c, 3H).

HRMS (IE) m/z Boruamcneno CyoHysN3O3S [M*]: 4951566, obnapysxkeno: 495,1541.

IIpumep L4: 3-(mupunnH-3-mn)0eH3mi-S-anertui-2,6- ntumernn-4-(Tueno[ 2,3-
b lnupuans-3-mn)-1,4- guruaponupuauH-3-kapOoKkcuiar

XKentoe TBepnoe Bewrectso (0,26 T, 62%).

'H-SIMP (300 MI'ti, CDCl3) 8=8,77 (¢, 1H), 8,60 (n, J=4,9 I'n, 1H), 8,42 (mn, J=4.9, 1,6
I'u, 1H), 8,31 (an, J=8,2, 1,6 I'u, 1H), 7,77 (ar, J=7,9, 1,9 T'u, 1H), 7,49 (ar, J=7,7, 1,5 'y, 1H),
7,43-7,32 (m, 3H), 7,20 (ar, J=7,5, 1,5 I'u, 1H), 7,17 (¢, 1H), 7,10 (nn, J=8,2, 4,5 I'u, 1H), 6,62
(c, 1H), 5,47 (c, 1H), 5,15 (x, J=12,5 I'u, 2H), 2,36 (c, 3H), 2,35 (c, 3H), 2,14 (c, 3H).

HRMS (IE) m/z Boruncneno CyoHysN3O3S [M*]: 4951566, obnapyxkeno: 495,1565.

Ipumep LS: 2-(mupuanH-4-mn)OeH3ni- S-anetni-2,6- niumetuia-4-(TueHo| 2,3-
b]mupunun-3-un)- 1,4- guruaponupuans-3-kapOoKcHiaT

XKentoe TBepnoe Bemectso (0,023 r, 45%).

'H-SIMP (300 MT';, CDCl3) 8=8,75 (c, 1H), 8,52 (¢, 1H), 8,41 (ux, J=4,6, 1,6 'y, 1H),
8,13 (um, J=8,2, 1,6 ', 1H), 7,54 (n, J=5,3 I'u, 1H), 7,48-7,31 (M, 2H), 7,19 (nn, J=7,3, 1,6 I'Ly,
1H), 7,13 (c, 1H), 7,08-6,94 (m, 3H), 6,37 (¢, 1H), 5,36 (c, 1H), 4,97 (x, J=7,3 I'y, 2H), 2,35 (c,
3H), 2,29 (c, 3H), 2,15 (c, 3H).

HRMS (IE) m/z BorauciieHo Co9HysN303S [M+1]: 496,1689, obHapyskeHo: 496,1689.

IIpumep Le6: 2-(mupuanH-3-mn)oeH3ni- S-anuetni-2,6- numetuin-4-(TueHo| 2,3-
b lmupuans-3-wmn)- 1,4- guruaponupuauH-3-kapOokcuiar

XKentoe TBepnoe Beuectso (0,018 r, 48%).

'H-SIMP (300 MT', CDCl3) §=8,53 (c, 1H), 8,42 (mm, J=4,7, 1,6 T', 2H), 8,16 (ux,
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J=8,2, 1,6 T'u, 1H), 7,45-7,27 (m, 4H), 7,25-7,16 (m, 2H), 7,14 (c, 1H), 7,09-6,94 (m, 1H), 6,42
(c, 1H), 5,38 (c, 1H), 4,97 (x, J=12 I'u, 2H), 2,35 (c, 3H), 2,28 (c, 3H), 2,15 (c, 3H).

HRMS (IE) m/z Beraucieno CooHogN303S [M+1]: 496,1689, obnapyskeHo: 496,1687.

Hpumep L7: [3.,4'-OunupunuH]-5-unmerun-S-auetun-2,6- gumetin-4-(tueno[ 2,3 -
b]nupuann-3-nin)-1,4-murunponupuans-3-kapOokcuIaT

XKenroe TBepnoe Bewmectso (0,025 r, 64%).

'H-AIMP (300 MI'y, CDCl5) §=8,81-8,68 (M, 3H), 8,58-8,52 (m, 1H), 8,42 (an, J=4,6, 1,6
I'y, 1H), 8,32 (an, J=8,2, 1,6 'y, 1H), 7,60 (1, J=2,2 T'u, 1H), 7,37 (n, J=5,2 T'u, 2H), 7,17 (c,
1H), 7,14 (an, J=8,2, 4,6 ', 1H), 6,38 (¢, 1H), 5,46 (¢, 1H), 5,17 (x, J=12 I'y, 2H), 2,36 (¢, 6H),

2,16 (c, 3H).
HRMS (IE) m/z Bbruncneno C,gsHyN4O3S [M™]: 496,1569, obnapykeno: 496,1556.
IIpumep  LS8: [3,3'-0unupunuH|-5-unmernn-S-anetni-2,6- tumetuia-4-(TueHo| 2, 3-

b]mupuaun-3-un)- 1,4- muruaponupuans-3-kapOoKcuiaT

XKentoe TBepnoe Bemectso (0,022 1, 57%).

'H-SIMP (300 MI', CDCls) 8=8,77-8,62 (M, 3H), 8,55-8,50 (m, 1H), 8,41 (ax, J=4.6, 1,6
I'n, 1H), 8,33 (nn, J=8,2, 1,6 I'y, 1H), 7,73 (ar, J=8,1, 1,8 I'y, 1H), 7,56 (T, J=2,1 I'y, 1H), 7,43
(nm, J=8,0, 4,8 I'u, 1H), 7,17 (c, 1H), 7,14 (nn, J=8,2, 4,6 'y, 1H), 6,54 (c, 1H), 5,45 (c, 1H),
5,26-5,04 (m, 2H), 2,36 (¢, 6H), 2,15 (¢, 3H).

HRMS (IE) m/z Beruucneno CogsHyN4O3S [M*]: 496,1569, obnapyskeno: 496,1580.

IIpumep  L9: [2,4'-6unupunuH|-5-unmernn-S-anetni-2,6-tumernn-4-(tueno|[ 2, 3-
b lnupuans-3-wmn)- 1,4- guruaponupuaus-3-kapOokcuiar

XKenroe TBepnoe Bemectso (0,014 r, 23%).

'H-SIMP (300 MI'n, CDCls) 88,73 (z, J=5,1 I', 2H), 8,59 (m, J=2,2 T, 1H), 8,44 (nx,
J=4,6, 1,6 I'y, 1H), 8,31 (an, J=8,2, 1,6 I'u, 1H), 7,92-7,86 (m, 2H), 7,61 (n, J=8,1 I'y, 1H), 7,40
(mm, J=8,1, 2,2 T'u, 1H), 7,18 (c, 1H), 7,14 (an, J=8,2, 4,6 I'n, 1H), 6,38 (c, 1H), 5,45 (c, 1H),
5,26-5,01 (x, J=15 I'u, 2H), 2,36 (¢, 6H), 2,16 (c, 3H).

HRMS (IE) m/z Borancneno CogHyuN4O3S [M*]: 496,1569, obnapyxkeno: 496,1563.

Hpumep L10:  [2,3'-Ounupunus]-S-unmeTun-5-auetun-2,6-aumerun-4-(tueHo[ 2,3-
b]mupunun-3-mn)- 1,4- turuaponupuans-3-kapOoKcHiaT

XKentoe TBepnoe Bemectso (0,032 r, 72%).

'H-SIMP (300 MT', CDCl3) §=9,19 (c, 1H), 8,78-8,63 (m, 1H), 8,59 (x, J=2,3 I'y, 1H),
8,45 (an, J=4,6, 1,6 I'u, 1H), 831 (ar, J=8,0, 1,6 I'n, 2H), 7,59 (an, J=8,0, 0,9 I'u, 1H), 7,47-
7,36 (m, 2H), 7,18 (¢, 1H), 7,17-7,11 (m, 1H), 6,31 (c, 1H), 5,45 (¢, 1H), 5,22-5,04 (x, J=12 I'Ly,
2H), 2,36 (c, 6H), 2,15 (c, 3H).

HRMS (IE) m/z Boruucneno CygHyN4O3S [M*]: 496,1569, obnapyxkeno: 496,1563.

Hpumep L11:  [2,3-Ounupunus]-4-unmernn-5-auerun-2,6-aumerun-4-(tueHo[ 2,3-
b]mupunun-3-un)- 1,4- guruaponupuaus-3-kapOokcuiaT

XKentoe TBepnoe Bemectso (0,040 r, 82%).

'H-SIMP (300 MTI'ti, CDCl3) §=9,11-9,01 (m, 1H), 8,64 (mm, J=5,0, 1,5 ', 1H), 8,56 (uz,
J=5,0, 0,9 ', 1H), 8,43 (ar, J=4,6, 1,2 I', 1H), 8,36 (ar, J=8,2, 1,2 'y, 1H), 8,16 (nk, J=8.0,
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1,5, 1,0 I'u, 1H), 7,46-7,37 (m, 2H), 7,21 (c, 1H), 7,15 (ann, J=8,2, 4,6, 0,9 I'u, 1H), 6,96 (xr,
J=5,1, 1,2 'y, 1H), 6,76 (¢, 1H), 5,51 (c, 1H), 5,27-5,03 (x, J=15 I'y, 2H), 2,38 (1, J=0,9 Iy,
3H), 2,37-2,35 (M, 3H), 2,17 (n, J=1,0 'y, 3H).

HRMS (IE) m/z seruamcneno CogHyN4O3S [M*]: 496,1569, obnapyxkeno: 496,1570.

HOpumep L12: [2,4'-6unupunuH |-4-unmerun-S-aetui-2,6- tumetun-4-(trueno|[ 2, 3-
b]nupuann-3-nmn)-1,4-murunponupuans-3-kapOokcuiaT

XKentoe TBepnoe Bemectso (0,024 r, 50%).

'H-sIMP (300 MI'n, CDCls) 8=8,78-8,62 (m, 2H), 8,57 (n, J=5,0 'y, 1H), 8,44 (ux,
J=4,6, 1,6 T'u, 1H), 8,36 (nn, J=8,2, 1,6 I'u, 1H), 7,84-7,66 (M, 2H), 7,45 (c, 1H), 7,21 (¢, 1H),
7,15 (an, J=8,2, 4,6 T'u, 1H), 7,00 (nxn, J=5,0, 1,5 I'ny, 1H), 6,60 (c, 1H), 5,52 (c, 1H), 5,12 (x,
J=12 Ty, 2H), 2,39 (¢, 3H), 2,37 (¢, 3H), 2,19 (¢, 3H).

HRMS (IE) m/z Boruaucneno CagsHyN4O3S [M™]: 496,1569, obnapyskeno: 496,1545.

IIpumep L13: Mertun-5-anernn-2-nukiaonponui-6-metuin-4-(7-(mupuauH-4-
win)6en3o[blruoden-3-nn)-1,4-nuranponupuans-3-kapOoKCcHIaT

TutynbHOE coenuHeHUe B BUIE kenToro Teepaoro Bemectsa (0,018 r, 64%) nonyvanu
cniocodoMm L ¢ ucronb3oBaHNEeM AHOKCAHA/BOIBI 3:1.

'H-SIMP (300 MI'n, CDCls) 6=8,72 (yur.c., 2H), 8,21 (mx, J=8,2, 1,1 T'n;, 1H), 7,69-7,59
(M, 2H), 7,53 (T, J=7,7 'y, 1H), 7,42-7,35 (m, 1H), 7,15 (¢, 1H), 5,72 (ym.c., 1H), 5,52 (¢, 1H),
3,69 (c, 3H), 2,61 (T, J=8,6, 5,7 I'y, 1H), 2,37 (c, 3H), 2,16 (¢, 3H), 0,98 (a1k, J=17.6, 8.6, 4,1
I'n, 2H), 0,79-0,56 (m, 2H).

HRMS (IE) m/z Boruancneno CysHyuN,>O3S [M*]: 444,1508, o6napysxkeno: 444,1526.

Ipumep L14: Mertun-5-anerun-2-uukionponui-4-(7-uuknonponundensol b Jtnodpen-3-
wn)-6-metnn- 1,4- iuruaponupuanH-3-kapOoKcuiIaT

TurynbHOe coenuHeHue B BUe kenToro Teepaoro semectsa (0,030 r, 66%) nomayvanu
criocobom L ¢ ucnonp3oBanueM Tonyona/soast 19:1.

'H-sIMP (300 MTI'n, CDCl3) 8=7,92 (n, J=8,1 T, 1H), 7,32 (r, J=7,7 'y, 1H), 7,11 (c,
1H), 6,96 (n, J=7,7 T'u, 1H), 5,63 (yw.c., 1H), 5,47 (¢, 1H), 3,67 (n, J=1,4 T'y, 3H), 2,59 (T,
J=8,6, 5,7 I', 1H), 2,36 (¢, 3H), 2,13 (¢, 3H), 2,11-2,03 (m, 1H), 1,07-0,86 (m, 4H), 0,85-0,75
(M, 2H), 0,73-0,57 (m, 2H).

HRMS (IE) m/z Borancneno Cy4HysNO3S [M*]: 407,1555, obnapy:xeno: 407,1551.

IIpumep L15: 3-(mupuanH-4-11)0eH3MIT-5-ae TUII-2 - HUKIIOTPONTHII-6-Me THIT-4-
(Treno[2,3-b]mupuaun-3-mn)-1,4-nuruaponupuanH-3-kapOoKCHIaT

TutynbHOE coequHeHUe B BUIE kentoro Teepaoro emectsa (0,018 r, 42%) nmonyyanu
criocobom L.

'H-SIMP (300 MI', CDCls) & (m.1.): 8,66 (m, J=4,7 T'ny, 2H), 8,44 (mn, J=4,7, 1,4 Ty,
1H), 8,29 (an, J=8,2, 1,4 I'y, 1H), 7,56 (n, J=7,8 I'u, 1H), 7,46 (c, 1H), 7,44-7,35 (m, 3H), 7,23
(n, J=1,4 I'u, 1H), 7,14-7,06 (m, 2H), 5,79 (ym.c., 1H), 5,49 (c, 1H), 5,24-5,10 (m, 2H), 2,71-
2,55 (m, 1H), 2,35 (c, 3H), 2,14 (c, 3H), 1,01-0,84 (m, 2H), 0,80-0,55 (M, 2H).

HRMS (IE) m/z Beramcneno C3 HyN3O3S [M*]: 521,1773, obnapysxkeno: 521,1783.

B2XKX (95,0%): Bpems ynepsxanus 31,35 mun
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Cnocoo M
IIpumep  MI: 1,1'-(2,6-numertun-4-(5-(mupunun-3-un)oenso| b]tnodpen-3-un)-1,4-

TUTUAPO-TMTUPUANH-3,5- AU ) TU3TAHOH

Pd(dppfiCl-DCM
L BOHY ———
h—

K cmecu 1,1'-(4-(5-6pombenso[b]troden-3-mn)-2,6-mumerni-1,4-muruaponupuaus-3,5-
aumn)austadona (53 wmr, 0,13 mmonb), 3-mupuaniadopoHoBoit kuciaoTel (24,8 mr, 0,20 MMoIb) U
komruiekca [1,1'-6uc(audenundocduno)peppouen]nuxnopnamianusi(Il) ¢ nuxmopmeranom (4,6
mr, 0,0056 mmonp) B cyxom DCM (3 mu) B atmocepe azora npu RT mo xarusim noGasisiiu
BonHbId pactBop 2 M CspCOs; (0,40 mmonb). 3areM cMech HarpeBain ¢ OOpaTHBIM
XOJIOOWIBHUKOM B TeueHne 24 4. mopn crpyed Np, oxnaxkpmanu no RT, ¢unbrpoBanu s
yIaJeHUs KaTalIn3aTopa U KOHIEHTPUPOBAJIH O] BAKYyMOM. THUTYJIbHOE COEAMHEHHE MTOJTyHaln
C TIOMOLIBIO KOJIOHOYHOH XpoMaTorpagpu.

'H-SIMP (400 MI', DMSO-ds) §=2,20 (c, 6H), 2,32 (c, 6H), 5,60 (c, 1H), 7,30 (c, 1H),
7,56 (nn, 1H), 7,68 (nn, 1H), 8,02 (1, 1H), 8,13 (ax, 1H), 8,52 (n, 1H), 8,61 (c, 1H), 8,97 (c, 1H),
9,17 (¢, 1H).

BOXX-MS: Bpems ynepsxanust 3,645 mun, m/z 403,1 (MH").

Cnocod N

Mpumep N1: Metun-5-auerun-2-uukionponii-6-metmi-4-(7-peanndenso[ b [ruoden-3-
wn)-1,4-nuruaponupunns-3-kapOokcuiar

PdClxPPh3);
—_—

Tonyon

Cwmecp metmi-5-anerui-4-(7-6pombenso[b|tnoden-3-mn)-2-ukaonponmi-6-meru- 1,4-
auruaponupuans-3-kapookcunata (0,050 r, 0,11 mmonp), Tpudyrun(dpenwmn)cranHana (0,073
mit, 0,22 mmonb) u guxiyopuna ouc(tpudennndocdun)nammanus (II) (0,008 r, 0,011 mmons) B
tonyosie (2 mu) HarpeBau mipu 90°C B Teuenue 12 4. Cmecu nmo3Bossu oxnaxaarbes 10 RT,
¢unbTpoBaNM UYepe3 LENUT, KOHLUEHTPHPOBAIM W OYMIIAIN ITOCPEICTBOM KOJIOHOYHOM
xpomarorpaduu (rexcan:sTuinanerar S:1), monydas xentoe Teepaoe semectso (0,025 r, 50%).

'"H-SIMP (300 MI', CDCl3) 6=8,15-8,06 (M, 1H), 7,72-7,64 (m, 2H), 7,53-7,29 (m, 5H),
7,12 (¢, 1H), 5,62 (c, 1H), 5,51 (¢, 1H), 3,70 (¢, 3H), 2,61 (rT, J=8,7, 5,7 ', 1H), 2,37 (c, 3H),
2,17 (¢, 3H), 1,03-0,84 (M, 2H), 0,74-0,57 (m, 2H).

HRMS (IE) m/z Beruaucneno Co7HpsNO3S [M']: 4431555, obnapyxeno: 443,1557.

CIIMCOK COKPAIIEHWA
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B HacTosieM onucaHuy UCTIONb30BAIN CIEAYIOIINE COKPAILEHHS:

ACN: AueroHuTpui

Ac: Auerun

Dba: JIuben3unuaeHaneTox

DCM: Jluxnopmeran

DIBAL: I'mapua nun300y THIATIO MUHHS

DIPEA: N,N-nuu30onponuisTuiaMiH

DMAP: 4-ntumeTunaMUHOTTUPUIUH

DME: 1,2-n1uMeTOKCHUATaH

DMEM: MonudunuposanHas no crnocody Jynpdekko cpena HMrna

DMF: Tumerundopmamun

DMSO: Mumeruncynbhokcun

dppf: 1,1'-6uc(nudenunpochuno)depporeH

OJATA: DTuneHIMaMUHTETPAYKCYCHAsI KICJIOTa

ESI: Monuzanus anexTpopacnblieHueM

EtOH: Dranon

FBS: OMOpuoHanpHast TeNsdbsi CHIBOPOTKA

HBSS: CbanancupoBanHbIii pacTBOp X3HKCA

HOBT: benzorpuazon-1-on

B2XKX: BeicokoadexTrBHas )KUIKOCTHAS XpoMaTorpadust

HRMS: Macc-cnekTpoMeTpust BBICOKOTO pa3pelleHus

IE: Monusauus 31€KTpOHAMHU

u-PrOH: U3onponanon

MeOH: Metanon

MS4A: Monexynspasie cuta 4A

MW: MonekynsipHasi Macca

NMP: N-metunnupponuaoH

SMP: SAnepHblii MATHUTHBIN PE30HAHC

PEIL IlonusTuneHuMuH

Ph: ®enun

PPA: TTomadochoprast kucnora

RT: KomHaTHas Temneparypa

Rt: Bpems yaep:xaHus

tBut: Tper-OyTun

TES: N-[Tpuc(ruapoKCUMeTIII)METHI | -2-aMIHO3TaHCYIb(POHOBAsT KUCIIOTA

TFA: TpudTopykcycHas KHCIOTa

THF: Terparunpodypan

Jlanee  mpencraBieHbl ~ KOHKPETHBIE  BAapHAHTBl  OCYIIECTBJIEHUS  HACTOSINETO
N300peTeHNS:

BapuanT ocymectnenus 1 - Coenunenue popmy.st (1):
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ey

rue:

- R! sBusiercs TPYIINOH, BEIOPAHHON 3!

a) -COR’,

b) -COOR”’,

¢) -CN,

d) -CHO

- R’ sBoisiercs TPYIIOH, BEIOPAaHHON 3!

a) yuHeliHoro wiu pas3serBieHHOro C;-Cg-ankuia, HeoOs3aTeNbHO 3aMelleHHoro 1, 2
WK 3 3aMECTHTEJISIMH, BHIOPAHHBIMH U3 —N(R(’)R7 u —OR6,

b) C3-Cg-11uKIioankunia,

- R? sByisiercst IPYIIIOH, BEIOpAaHHON 3!

a) -COOR®,

b) -COR®,

¢) -C(O)N(R*R’,

d) -CN,

e) —S(O)nRg, re N SIBJISIETCS 1LEJIbIM YHCIOM OT 1 10 2,

- R® u R’ HesaBucumo BbIOpaHbI U3

a) nuHeliHoro wiu passeTBieHHOro C;-Cg-ankuia, HeoOs3aTeNbHO 3aMelleHHoro 1, 2
WIN 3 3aMECTUTEJISIMHU, BIOPAHHBIMH U3 Al v B,

b) rpymmer A',

C) aToOMa BOZOPONa,

WJIH

- R® u R’ BMmecre ¢ atoMoM asora, K KOTOPOMY OHH MPHUCOETUHEHBI, 00pa3yrT 5-6-
YJIEHHBIH TeTepOLUKI, Heobs3aTenpHO comepkamuid 1 rerepoarom, BeiOpaHHBId 13 O u N, u
YKa3aHHBIH TeTEePOLIMKII He0oOs3aTeNIbHO 3aMeleH | wiu 2 rpynnaMu, He3aBUCUMO BIOPAHHBIMU
U3 TUHENWHOTo WK passersieHHOro C-Cy-ankuna,

- R’ sBoisiercs IPYIIIOH, BEIOPAHHON 3!

a) muHerHoro uiu passerBieHHOro Ci-Ce-anmknia, HeoOs13aTeNnpHO 3aMerneHHoro 1, 2
WK 3 3aMEeCTHTEJISIMH, BIOPAHHBIMH U3 aTOMa rajoreHa, —N(R(’)R7 51 —OR6,

b) C3-Ce-11ukioankuna, HeoOs3aTeIbHO 3aMEIEHHOI0 aTOMOM TaJIOreHa,

C) aToMa BOAOpOJa,
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d) -NHo,

e) -CN,

- R* sBnsercs TPYIION, BBIOPAaHHOH H3:

a) rpymmer A’

b) muueiiHoro wiu passerBieHHOrO Ci-Cg-ankuna, HeoOsA3aTeNbHO 3aMeleHHoro 1, 2
WIIN 3 3aMEeCTUTEISIMU, BBIOPAHHBIMH U3 Al v B,

¢) -N(RR’,

d) -CN,

f) aroma Bomopona,

-R' u R? Bmecre 00pasyroT rpymnmy -(CR'"R™),-, re n sIBASIETCS LEIBIM YHCIOM OT 3 0
4, roe 1, 2 unu 3 OCTaTKOB -CR'“R""- MoxHO He3aBHCHMO 3aMelaTh IPYMIOH, BIOPAHHOU U3 -
O-, —NRIZ—, -S- u -C(=0)- u e RIO, R'!' u R'? nezaBucumo BBIOpAHBI U3 aTOMa BOAOPOIA, R6,
-C(=0)R®, eHmnbHOl MK 5-6-4IeHHON TeTepOapHIbHON IPYIIIbY, TIe yKasaHHAs (eHHIbHAs
WITH FeTepOapHIIbHAS IPYIINA HeoOA3aTeNbHO 3aMeleHa -R® Wil aTOMOM raJioreHa;

- R* u R* Bmecre 00pasyroT rpymnmy -(CR'"R™),-, re n sIBASIETCS LEIBIM YHCIOM OT 3 0
4, roe 1, 2 unu 3 OCTaTKOB -CR'"R""- MoxHO HesaBHCHMO 3aMeaTh IPYMIOH, BEIOPAHHOU U3 -
O-, -NR'%, -S- 1 -C(=0) u e R', R' u R nesasucumo Buibpans 3 atoma Bogopona, -R°,
-C(=0)R®, (eHHnbHOM MK 5-6-4IeHHON TeTepOapHIbHON IPYIIIbY, I YKA3aHHAsS (eHHIbHAs
WITH TeTepOaprIIbHAS IPYIINA HeoOs3aTeNbHO 3amereHa -R® Wil aToMOM raJioreHa;

- Xl, Xz, X3, X* u X° HezaBrCHMO BbIOpaHbI U3 C—Bl, Nu C-H,

- A' BeIGpanHa u3:

a) C3-Ce-LUKIOATKMIBHOTO KOJIbIIA, HEOOsI3aTeNIbHO 3aMelmeHHoro 1, 2 w3
3amecTuTessIMHy, BeIOpanHbMI u3 =0 1 BY;

b) 3-6-uJeHHOr0 HACBIIIEHHOTO I'eTEPOLMKINIBHOIO KOJIbIA, coxepskamero 1, 2 wnu 3
rerepoaroma, BeiOpaHHbie 13 O, S 1 N, U KOJIBLIO KOTOPOTo HEOOS3aTeNbHO 3amMelneHo 1, 2 unu 3
3amecTuTeNsIMH, BbIOpanHbiMI u3 =0 u BY;

¢) (¢eHWIbHOW WM 5-6-4JIeHHOH TreTepoapuiIbHON Tpynnbl, Jr00as U3 KOTOPBIX
HeoOs13aTeNbHO 3amerneHa 1, 2 uin 3 3aMeCTUTENSIMH, BBIOPAaHHBIMU U3 B';

- xaxublii B' HesaBHCHMO BBIGpaH M3 aTOMa TrajioreHa, 5-G-4IEHHOTO TeTepoapHia,
nuHelHoOro wm passersienoro Ci-Ce-ankmna, -CN, -N(R®R’, -OR®, -C(=0)R®, -C(=0)OR®,
-C(=O)NRR’, -OC(=0)-R®, -N(R®C(=0)R’, -NR’SO,R®, -SO.N(R®R’, -SR®, -S(O)R® u
-S(O)R®,

- kaxabiii B? He3aBHCHMO BbIOpaH u3 atoma rajorena, -CN, -N(R6)R7, -OR®, —C(=O)R6,
-C(=0)OR®, -C(=0)NRR’, -0C(=0)-R®, -N(R®C(=0)R’, -NR’SO,R®, -SO,N(R®)R’, -SR®,
-S(O)R®, -S(0),R,

- k@bl B® He3aBHCHMO BHIGPAH M3 aTOMA TalOTeHa, JHHEHHOrO WM Pa3BETBICHHOIO
Ci-Ce-ankmna, -CN, -NROR’, -OR®, -C(=0)R®, -C(=0)OR®, -C(=O)N(R"R’, -OC(=0)-R°®,
NR®C(=0)R’, -NR’SO:R®, -SO.NROR’, -SR®, -S(O)R®, -S(0),R°,

kaxnpii R® u R’ Hezasrcumo npencTasJsier COOOH:

- aTOM BOJIOPOZA,
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- suHeWHb unu  pasBerBieHHbI C -Cpo-amkun, C3-Ce-nuknoankun u  Cy-Ce-
reTepPOLMKIIOANIKIII, HEOOSI3aTeIbHO 3aMeIeHHbIH 1, 2 win 3 3aMeCTUTENSIMU, BIOPAHHBIMH W3
=0 (OKcOrpyImIbl), aToMa rajoresa, ruipokcurpymnsl, ¢pennna, Cs-Ce-IUKIT0aNKIIA, THHEHHON
WIN  Pa3BETBJICHHOU C-Ce-aNIKOKCUTPYTIIB, AMUHOTPYTIIIBI, AJIKHJIAMUHOTPYIIIIBI,
IUAJTKAJIAMAHOTPYTIIBL, JTMHEHHOTO Wik pa3BeTBieHHOro Ci-Ce-ankunkapOoHuma,

- (peHUTBHYIO WK 5-6-4YJIEHHYIO reTepOapUIbHYIO FPYIIy, HeO0sS3aTEIbHO 3aMELICHHYO
1, 2 wnu 3 3amMecTUTENsIMU, BBIOPAHHBIMH U3 aTOMa rajlor€Ha, UAHOTPYIIIbI, JHHEHHOTO MJIH
passetrBieHHOro Ci-Cg-ankuna, nuHeHOro wunu pas3serBieHHOro C-Cg-rajoreHankunia,
THAPOKCUTPYIINbI, JUHEHHOW wunu pa3BerBieHHOU C1-Cg-aqKOKCUTPYMIbl, aMHUHOTPYIIIHI,
AJKUJIAMHAHOTPYTIIIBL, JUATKUJIAMHAHOTPYIIIIL,

- R® u R’ BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH IPHCOEMHEHbI, OOPa3yIOT 3-8-
YJIEHHOE KOJIbIIO, HEOOs3aTeIbHO COAepIKallee AOMOHUTENbHBIA reTepoaToOM, BBIOPAHHBIN W3
O, N u S, u rae KoJbIo HeoOsi3aTeNIbHO 3aMeneHo 1, 2 wiu 3 3aMecTUTeNISIMH, BEIOPAHHBIMU U3
=0 (okcorpymmbl), JuHelHOTO Wi pasBerBieHHOTO C-Cg-ankwna, JUHEHHOrO WIH
passerBieHHOro  C-Cg-rajnoreHankunia, JIMHEHHOTO umn  passerBieHHOro  C-Ce-
ANKUIKapOOHUIIA,

- eciu R' mpencrasisier co6oii -COOR’, u R? npencrasisier coGoit -COOR®, to R* ne
SIBJISIETCS] METWJIBHOM IPYIIIOHN,

U UX (hapMaleBTHYECKH MTPUEMIIEMBIM COJISIM.

BapuanT ocymectsienus 2: CoeaMHeHNE 110 BApUAHTY OCyllecTBiIeHus 1, rae X', X%, x?
n X npencraBisiroT coboit C-H miu C-B', rne B! npencrasisier coOOl aToM rajioreHa.

Bapuant ocymectBienust 3: CoenuHeHHE IO BapUaHTY OCYILECTBJICHUS 2, Te X!
SIBJISIETCSI TPYIIION, BEIOPAHHOH M3 C-B'uN.

BapuanTt ocymectBiaenust 4. CoenvHeHHWe TO BapHaHTy OCYIIECTBJICHHS 3, TIe B'
BbIOpaH u3 rpymnmsl -CN 1 aToma rajioresa.

BapuanT ocymectsienus 5: CoequHeHHe MO JIIOOOMY M3 BapUAHTOB OCYINECTBJICHUS 2-
4, rne R' siBsiercst TPYNIOH, BRIOPAaHHOH M3 -COR?, -COOR’ u rpymsl -CN.

Bapuant ocymectBienuss 6: CoennHeHHE TO BAapUAHTY OCYLIECTBIEHUS S, Tae R’
BBIOpaH M3:

- Ci-Cs-ankuna, u

- C3-Cg-Lukioankuna,

BapuanT ocymectsienust 7. CoequHeHHe MO JIIOOOMY U3 BapUAHTOB OCYINECTBJICHUS 2-
6, rae R? mpencrasisier coGoii -COOR®.

Bapuant ocymectBiaenust 8: CoennHeHHe IO BapUaHTy OCYILECTBJIEHUs 7, TIe R®
HE3aBHCHUMO MPEACTABIISIET COOOM:

- TUHeWHbIN uin pa3BeTBieHHbINH C-Cg-amkui, HeoOs3aTeIpHO 3aMerneHHbi 1, 2 wim 3
3aMecTHTeNsIMH, BbiOpaHHbIME 13 A win

- Tpymmy Al npencTaBisFoInyo codoit C3-Ce-IUKITOANKIII, HE00sS3aTeIbHO 3aMeIeHHbIN
1, 2 nnu 3 3amecTuTensiMH, BHIOPAHHBIMU U3 TPYMIbI, cocToseld u3 atomos ¢propa u Ci-Cs-

AJKWIbHBIX T'PYIIIL.
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- rpynmy Al MPEACTABISIIOIYI0 COOOH 3-6-ujieHHOe HACBHIIEHHOE TeTePOLIUKIIIIIBHOE
KOJIBbLO, comepskamee 1, 2 wimm 3 rerepoatoma, BbiOpaHHble U3 O, S u N, U rae KOJbLO
HeoOs3aTenbHO 3amerneHo 1, 2 wnn 3 C1-Cs-alKuibHbIMU TPYIIIAMU.

Bapuant ocymectenenus 9: CoenuHeHne no jgo00My U3 BAPUAHTOB OCYIIECTBIIECHHS 2-
8, rne R’ siBistercst rpynmoii, BeIGpaHHO# U3 MHeitHOro MM pasBersieHHoro Ci-Cy-ankuma u
C3-Cg-LIUKIIOATIKAIIA.

Bapuant ocymectsienus 10: Coenunenue 1o mo00My U3 BAPHAHTOB OCYIIECTBICHHS 2-
9, rne R* sistercs TPYIIOH, BRIOPAHHOH H3:

- TUHEWHOTOo WiH pa3perBiieHHOro Ci-Cs-ankuiia, HeoOs3aTeNbHO 3aMeleHHOoro 1, 2 win
3 3aMecTHTeNsIMHU, BBIOPAHHBIMH M3 Al v B,

- rpymmsr A, mpencrasisomneit co60it Ci-Cg-LIIKTOATKIT,

- -NRR’, rne R® u R nesasucumo BbIOpaHbI U3 aTOMa BOAOPOJAA U JIMHEWHOTO WIIH
passetBieHHOro C-Cs-ankuna,

- LIUAHOTPYIIIIBL

BapuanT ocymectsienust 11: CoeauHeHue o BapuaHTy OCyllecTBIeHus 1, rae X', X3,
X? u X° mpencrasmsror coboii -CH, X* npencrasmusier coGoit C-B', re B' mpexncrasmser coboit
rpyrmy -CN mtu atom Gpoma, R' siBisiercs rpymnmoii, BeiGpanHoii u3 -C(O)CHs, -C(0)OCH; u
CN, R* sBusiercs rpymmoi, BeibpanHoii u3 -C(O)OCH; u C(O)OCH,-nmknonponuna, R’
SIBJISIETCSL TPYIIION, BbIOpaHHOW W3 JinHeiHoro win pasBeTBieHHOro Ci-Cs-amkuma u Cs;-Cyu-
LIMKJIOAJIKUJIA, U R* sBnsercs IPyNIoH, BBIOpaHHON U3 JIMHEHHOTO min passerBiieHHOro C;-Cs-
ankuna, C3-Cy-nuknoankmna u -NH,.

BapuanT ocymectsienus 12: CoeauHeHue o BapuaHTy OCyLIeCTBIeHUs 1, rae X!, X2,
X u X’ npeacrtassitoT coboit -CH, X* MpeacTaBisieT cCo0Oi aToM asoTa, R' sBisiercs IPYIIION,
BbIOpanHoU u3 -C(O)CHj3, -C(O)OCH; u CN, R? sBasiercs rpymnmnoii, BeiOpanHou u3 -C(O)OCH;3
u C(O)OCH,-uukiomnponuia, R* ssustercs TPYIION, BBIOPAHHOW W3 JIMHEWHOTO WM
passetBiieHHOTO Ci-Cs-ankuna u Cs;-Cy-UMKIOATKIIA, U R* aenstercs IPYIINON, BHIOPAHHON U3
nuHerHoro win pasBeTBiaeHHOro Ci-Cs-ankuna, Cs-Cy-umknoankuia u -NH,.

Bapuant ocymectenenus 13: CoenmuHeHHne O BapUaHTy OCYLIECTBICHUs |, BbIOpaHHOE
13 FPYIIIBIL, COCTOSIIIEN 3!

Mertun-5-auernn-4-(6enso[b]ruoden-3-mn)-2,6-numetnn- 1 ,4- TUruaAPO-NMUPUIUH-3-
kapOokcuiara

Mertun-5-auerun-4-(6enso[btuoden-3-mn)-2,6-numeTnn- 1 ,4- TUruaAPO-NMUPUIUH-3-
kapOokcunara (3HaHTHOMEpA 1)

Mertun-5-auetnn-4-(6en3o[btuoden-3-mn)-2,6-numeTnn- 1 ,4- TUruaApo-MUPUINH-3-
kapOokcunara (3HaHTHOMEpA 2)

S-auermi-4-(6enso[b]ruoden-3-mn)-2,6-gumerin- 1,4- TuruiponupuanH-3-
kapOokcamuaa

1-(4-(6enzo[b]tuoden-3-mn)-5-6enzomnn-2,6-gumerwi- 1 ,4- TMruIpONUPUINH-3- W) TaH-
1-oHa

Mertun-5-auernn-4-(6en3o[ b |tuoden-3-un)-6-merun-2-penwn- 1,4-turugponupunus-3-
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KapOokcuara

3-anerun-4-(6enso[b]ruoden-3-un)-2,7,7-tpumetnn-4,6,7,8-rerparugpo-x MHOJINH-
5(1H)-ona

1-(4-(6enso[b]Tuodpen-3-un)-2,6- tumMeTUI-5-HUKOTUHOMII- 1 ,4- AUruApo NUPUANH-3-
WI1)3TaH-1-0Ha

Metun-5-auerun-4-(6enso[b]ruoden-3-mn)-6-metun- 1,4-guruapo-[2,3'-6unupuaux]-3-
kapOokcunara

2,2, 2-tpudropatun-5S-auerun-4-(oenso[b]tuoden-3-un)-2,6-numern- 1,4-
OUTUAPOTIUPUINH-3-KapOoKcuIaTa

5-anernn-4-(6enso[b]ruoden-3-mn)-2,6-numeriin- 1,4- tMruApONUpPUANH-3-KapOOHOBOM
KHCJIOTBI

1-(4-(6enso[b]Tuoden-3-mn)-2,6- tumernin-S-(4-metunnunepasus- 1 -kapoonmn)- 1,4-
OUTUAPOIIUPUANH-3-UT)3TaH- 1-0Ha

S-anermn-4-(6enszo[b]ruoden-3-mn)-N, N-nustwn-2,6-numetwi-1,4- TuruaponupuIns-3-
kapOokcamuna

1-(4-(6enzo[b]tuoden-3-mn)-2,6- numerin-5-(Mopdonun-4-kapdbonwmn)-1,4-
OUTUAPONIMPUANH-3-UT)3TaH- 1-0Ha

2-MeTOKCHITHII-5-aueTin-4-(6en3o[ b]ruoden-3-mn)-2,6-numerni- 1 ,4- TuruagpoOnupUANH-
3-kapOokcunara

3-aueramunonponii-S-auetui-4-(6enso[b|ruoden-3-mn)-2,6- tumermn-1,4-
IUTUAPONIUPUIUH-3-KapOoKcuIaTa

benswun-5-auerun-4-(6en3o[b|ruoden-3-mun)-2,6-numernn- 1,4- turuapo-nupuanH-3-
kapOokcuiara

2-MoppoTUHOITHII-S-aueTun-4-(6en3o[b]tuodp en-3-un)-2,6-tumerni-1,4-
AUTHIPONHUPUANH-3-KapOoKcHuiIaTa

2-(auMeTHIaMUHO )ATHIT-S-aueTii-4-(0en3o[ b tuoden-3-mn)-2,6- tumerun- 1,4-
OUTUAPONIUPUIUH-3-KapOOKcuIaTa

2-aneraMuI03THII-S-aueTi-4-(6enso[ b|tnoden-3-un)-2,6-gumernn- 1,4-
TUTUAPONUPUINH-3-KapOoKcuIaTa

Mertun-5-auerun-4-(6enso[b]rroden-3-mn)-2-(MeTokcumeTnn )-6-metui- 1 ,4-
OUTUAPONIUPUINH-3-KapOOoKcuIaTa

Mertun-5-auetun-4-(6enso[btuoden-3-wn)-2-((numeTniIaMuHO )MeTH )-6-MeThII- 1 ,4-
OUTHAPONINPUINH-3-KapOoKcuIaTa

[Mupunus-4-unmetun-5-anetmn-4-(6enszo[b]tuoden-3-wun)-2,6-numernn-1,4-
OUTUAPONINPUINH-3-KapOoKcuIaTa

4-metokcubensmi-5-auermn-4-(6enzo[b]ruoden-3-un)-2,6-numernn-1,4-
IUTUAPONINPUINH-3-KapOoKcuIaTa

5-(6enzo[b]tuoden-3-mn)-5,10-nuruapo- 1 H,3H- nunmpano| 3,4-b:4",3'-e|nupuann-
4,6(7H,9H)-nuona

[Mupunun-2-unmerun-5-anermn-4-(6enso[ b]tuoden-3-mn)-2,6-numernn-1,4-
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IUTUAPONINPUINH-3-KapOoKcuIaTa
Mertun-5-auerun-4-(6en3o[b|ruoden-3-mn)-6-metni-2-(Mmopdonuao-merwn)- 1,4-
IUTUAPONIUPUIUH-3-KapOoKcuiaTa
Humetnin-4-(0enszo[b]ruogen-3-un)-2,6-ouc(mopdonuuomern)- 1,4- IUruapONUPUIUH-
3,5-nukapOokcuiara
2-rUapOKCUATUII-S-aueTin-4-(6ens3o[ b|trnoden-3-un)-2,6-gumerun- 1,4-
AUTHAPONUPUANH-3-KapOoKcHIaTa
1-(4-(6en3o[b]ruoden-3-mn)-5-(uuKnonponaHkapOOHW )-6- HUKJIOTPOHI-2-MeTHII- 1 ,4-
OUTUAPOTIUPUINH-3-UT)3TaH- 1-OHa
Mertun-5-auerun-4-(6enso[b|rroden-3-mn)-2-(1-(Tper-OyToKkCHKapOOHIIT )a3e THIUH-3-
wn)-6-metmi- 1,4- iurupponupuaus-3-kapOokcunara
3-anermn-4-(6enso[b]ruoden-3-mn)-2-merun-1,4,7,8-terparuapo- SH-6,8-merano- 1,6-
HaTUPUIUH-5-0Ha
(1-(TpeT-OyTOKCcUKapOOHMT )TUITePUIHH-4- 1T )MeTUJI-S-aretui-4-(6enso[b]tnoden-3-
wi)-2,6-numeTnn- 1, 4- turuponupuanH-3-kapOoKcuiara
[uknorekcunmeTui-S-aueti-4-(6enso[ b Jtuoden-3-mn)-2,6-numermn- 1,4-
OUTUAPONINPUINH-3-KapOoKcuIaTa
Mertun-4-(6en3o[b]tuoden-3-mn)-5-(IuKionponankapOooHm)-2,6- TMIUKJIOTPONHI- 1 ,4-
OUTUAPONINPUINH-3-KapOOoKcuIaTa
5-auermi-4-(6enso[b]ruoden-3-mn)-2,6-gumerin-N-denwmn- 1,4-murunponupuaus-3-
kapOokcamuaa
Terparunpo-2H-nupan-4-un-5-anerun-4-(0enso[b]tuoden-3-un)-2,6-numernn-1,4-
AUTHAPONUPUANH-3-KapOoKcHuIaTa
(Terparunpo-2H-nupan-4-un)merui-S-auerun-4-(6enszo[b | tuodpen-3-un)-2,6- nume -
1,4-nurunponupuans-3-kapOokcuiara
Huknorekcun-5-auerun-4-(6enso[b]ruoden-3-mn)-2,6-numern- 1 ,4- TMrugpONUPUINH-
3-kapOokcunaTta
Mertun-5-auerun-4-(6en3o[b]rroden-3-mi)-2-(2-MeTOKCH-2-0KCOITHI)-O-MeTHII- 1 ,4-
OUTUAPONIUPHUINH-3-KapOoKcuIaTa
Merun-5-auetui-2,6-numerun-4-(2-merundens3o[ b [ruoden-3-wmn)- 1,4-muruaponupuauH-
3-kapOokcunaTta
[Huxnonponunmetni-S-aneruin-4-(6enso[b]tuod en-3-un)-2,6-numerni-1,4-
OUTUAPONIMPUINH-3-KapOoKcuIaTa
Mertun-5-auerun-4-(6en3o[b]rroden-3-mi)-2-(2-MeTokcHa TN )-6-MeTh- 1,4-
IUTUAPONIMPUINH-3-KapOoKcuIaTa
Merun-5-auerun-4-(6en3o[bruod en-3-mn)-2-((6eH3mnokcn ) MeTun )-6-metu- 1,4-
IUTUAPONINPUINH-3-KapOoKcuIaTa
Mertun-5-auerun-4-(6en3o[b|rruoden-3-mn)-6-metni-2-(penokcumern)- 1,4-
AUTUAPONIUPUINH-3-KapOoKcuIaTa

DenyTn-5-anerun-4-(0enzo[b]ruopen-3-un)-2,6-numernsn- 1,4-nurugponupuaAnH-3-
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KapOokcuara

Mertun-4-(6en3o[b]ruoden-3-mn)-5-(IuKionponaHkapOooOHu )-6- HUKIOTPOITHII-2-METHII-
1,4-nurnaponupunus-3-kapOokcunaTa

3-auetmi-4-(6enso[b]ruoden-3-mn)-2-merun-4,8-qurunpo- | H-nupano[ 3,4-b jnupuaun-
5(6H)-ona

Metun-4-(6enso[b]troden-3-un)-2-merun-5-okco-4,5,6,8-rerparunpo- | H-nupano[ 3,4-
b]nupunun-3-kapbokcuiaTa

Mertun-5-auerun-4-(6enso[b]rroden-3-mn)-6-metui-2-(tpudropmernn)-1,4-
OUTUAPOTIUPUINH-3-KapOoKcuIaTa

Mertun-5-auerun-4-(6enso[b|rroden-3-mn)-6-6eH3mi-2-mMeTui- 1 ,4- IMruApONUpPUIUH-3-
KapOoKcuiara

Mertun-4-(6en3o[b]tuoden-3-mn)-2,6-tumetnn-5-(2-¢penunanern)- 1,4-
OUTUAPONIUPUINH-3-KapOoKcuIaTa

3-auetmi-4-(6enso[b]ruoden-3-mn)-2-merun-4,8-nurunpo- | H-ruonupano| 3,4-
b nupuana-5(6H)-oHa

Mertun-4-(6ens3o[b]tuoden-3-mn)-5-(2-merokcuanerun)-2,6-numetwi- 1,4-
OUTUAPONINPUINH-3-KapOoKcuIaTa

Mertun-5-auerun-4-(6en3o[b|rroden-3-mn)-6-(Merokcumernn)-2-metui- 1,4-
OUTUAPONINPUINH-3-KapOOoKcuIaTa

Mertun-5-aueruin-4-(6enso[b|ruoden-3-un)-2-(dpropmern)-6-metwn- 1,4-
IUTUAPONIUPUIUH-3-KapOoKcuiaTa

Huxnonponuimerui-S-anerui-4-(5-propdbenso[b|ruoden-3-wmn)-2,6- numermn-1,4-
AUTHAPONUPUANH-3-KapOoKcHuIaTa

1-(Tpet-OyTokcukapOoHII ) unepuanH-4-ui-S-auetun-4-(6enso[b | tuoden-3-mn)-2,6-
AuMeTHII- 1 ,4- turuaponupunus-3-kapookcunara

[uxnoneHTrnMeTII-S-aueTi-4-(0enso[b]ruoden-3-un)-2,6- tumerun- 1,4-
OUTUAPONIUPUIUH-3-KapOoKcuIaTa

HuknonponuiMeTi-5-auetui-2,6-gumerun-4-(tueno| 2,3-b [nupunaus-3-mn)-1,4-
IUTUAPONIUPUINH-3-KapOoKcuIaTa

1-meTunnunepunun-4-un-5-anerun-4-(0enso[b|tnoden-3-un)-2,6-numerni-1,4-
OUTUAPONIUPUINH-3-KapOoKcuIaTa

HuknoneHnTui-5-auetmn-4-(6ens3o[ b]ruopen-3-mn)-2,6- numerni- 1,4-Turu AponupuIuH-
3-kapOokcunarta

4,4- TUMeTUJIIUKJIOTeKCHIT-S-aneTmi-4-(6en3o[ b Jruoden-3-mn)-2,6-numermn- 1,4-
IUTUAPONIMPUINH-3-KapOoKcuIaTa

HuknoOyTun-5-anernn-4-(6enso[b lruoden-3-mn)-2,6-numernn- 1,4- auruaponupuan-3-
KapOokcuiara

Mertun-5-auetuin-4-(5-propbenso[b]tnoden-3-wmn)-6-merun-2-(tpud ropmerin)- 1,4-
AUTUAPONIUPUINH-3-KapOOoKcuIaTa

Mertun-5-auerun-2,6-gumerun-4-(tueso| 3,2-b Jnupunus-3-nn)- 1,4-gurugponupuaus-3-
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KapOokcuara

Merun-5-auernn-4-(6en3o[b|ruoden-3-mn)-2-metni-6-(tpudropmermn)-1,4-
IUTUAPONIUPUIUH-3-KapOoKcuiaTa

Huxnonponuimerui-S-anetui-4-(5-xmopoenso[ b]rnoden-3-mn)-2,6- tumermn-1,4-
AUTHAPONUPUANH-3-KapOoKcHIaTa

[uknorexcunmerui-S-anetui-4-(5-xiaopoenso[b]tnoden-3-mn)-2,6-numernn- 1,4-
AUTHAPONUPUANH-3-KapOoKcHIaTa

LuknoreKCHIMeTHII-5-aueTmn-2,6- aumMetun-4-(tueno| 2,3-b |[nupunus-3-mn)-1,4-
OUTUAPOTIUPUINH-3-KapOoKcuIaTa

LuknoneHTHIMETHII-S-aueT-2,6-numeTin-4-(tueno| 2,3 -b |mupuaun-3-mn)-1,4-
OUTUAPONIUPUINH-3-KapOoKcuIaTa

Huknorekcun-5-anernn-2,6- iumetwn-4-(tueno| 2,3-b Jmupunun-3-nm)-1,4-
OUTUAPONIUPUINH-3-KapOoKcuIaTa

HuknoneHnTui-5-auernn-2,6-numetin-4-(tueno| 2,3-bnupunns-3-mn)-1,4-
OUTUAPONINPUINH-3-KapOoKcuIaTa

Mertun-5-auetun-4-(5-xiaopdenso[b]tnoden-3-mn)-6-merun-2-(tpudropmetinn)- 1,4-
OUTUAPONINPUINH-3-KapOoKcuIaTa

bensun-5-auernn-2,6-numernn-4-(tueno| 2,3-b mupuans-3-un)-1,4-nurunponupuang-3-
KapOokcumara

(Terparunpo-2H-nupan-4-un)merni-S-anernin-2,6-numern-4-(tueno| 2,3-b | nupuans-3-
wn)-1,4-nuruaponupuanH-3-kapookcumiara

bensun-5-auernn-4-(5-propoenso[b]trnoden-3-un)-2,6- tumerni-1,4-muruaponupuIuH-
3-xapOokcunara

bensun-5-auernn-4-(5-xnopoenso[b]tnoden-3-mn)-2,6-numerni- 1,4- IMruAPONUPUANH-
3-xapOokcunara

(Terparunpo-2H-niupan-4-uin)metui-S-auetui-4-(5-xnopbenso[b|tuoden-3-un)-2,6-
auMeTH- 1,4- muruaponupuanH-3-kapookcunara

(Terparunpo-2H-niupan-4-uin)metui-S-auerun-4-(5-gpropdbenso[b|ruoden-3-mun)-2,6-
auMmeTw- 1,4-muruaponupuanH-3-kapookcunara

bensun-5-auermn-4-(6en3o[b]tuod en-3-wmn)-6-metun-2-(tpudropmerin)-1,4-
OUTUAPONIUPUINH-3-KapOoKcuIaTa

[Mupunns-4-unmetun-S-anetn-4-(5-¢propoenso[b Jruoden-3-mn)-2,6-numermn-1,4-
OUTUAPONIMPUINH-3-KapOoKcuIaTa

4-¢propbensun-5-auernn-2,6-numernn-4-(tueno[ 2,3-bnupuann-3-mn)-1,4-
IUTUAPONIMPUINH-3-KapOoKcuIaTa

[Mupunus-3-unmernn-5-anetmn-4-(6enszo[b]tnoden-3-mn)-2,6-numernn-1,4-
IUTUAPONINPUINH-3-KapOoKcuIaTa

6-auetmi-5-(6enso[b]ruoden-3-mn)-1,3,7-rpumetn-5,8-nuruapo-nupuno[ 2,3-
d]mupumunun-2,4(1H,3H)-ntuona

3-anerun-4-(6enso[b]ruoden-3-un)-2-merun-4,7-guruapodypol 3,4-b Jnupuann-5(1H)-
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OHa

1,1'-(4-(6enso[b]trod en-3-un)-2-6eH3un-6-metun- 1 ,4- TurugponupuanH-3,5-
aunn)ouc(sTan-1-oHa)

1-(5-auermn-4-(6enso[b]ruoden-3-mn)-2,6- tumerin- 1,4-TuruaponupuanH-3-mi)-2-
¢denmmsTal-1-0Ha

Mertui-5-auetnn-6-merui-4-(tuenol 2,3-b Jnupuans-3-nin)-2-(tpudropmern)-1,4-
AUTHAPONUPUANH-3-KapOoKcHIaTa

1-(2-metun-5-(nunepunus- 1 -kapOoonun)-4-(tueno[ 2,3-b Jnupuann-3-un)-6-
(TpudropmeTin)- 1,4- TUrHaPONUPUANH-3-1IT)3TaH- 1 -OHA

4-(((5-auerun-4-(6enso[b]tuoden-3-un)-2,6- numerun- 1 ,4- TUrugpo-mupuarH-3-
KapOOHMIT)OKCH )METHIT )OS H30HHOM KHCIIOThI

bensun-5-auermn-6-merun-4-(tueno| 2,3-b Jnupunun-3-mn)-2-(tpudpropmernn)-1,4-
OUTUAPONIUPUINH-3-KapOoKcuIaTa

[Mupuaus-3-unmetun-S-anetmi-4-(5-¢propoenso[b Jruoden-3-mn)-2,6-numermn-1,4-
OUTUAPONINPUINH-3-KapOoKcuIaTa

[Mupunus-3-unmetwn-5-anetmn-4-(7-6pombenso[ b tnoden-3-mn)-2,6- numerwn- 1,4-
OUTUAPONINPUINH-3-KapOoKcuIaTa

[Mupunus-3-unmetwn-5-anetmn-4-(7-unanodenso[ b Jtuodp en-3-mn)-2,6-numern- 1,4-
OUTUAPONINPUINH-3-KapOOoKcuIaTa

[Mupuans-3-unmetwin-5-anetmi-4-(5-xnopoenso[ b |tuodpen-3-mn)-2,6-numerm-1,4-
IUTUAPONIUPUIUH-3-KapOoKcuiaTa

[Mupuaus-3-unmerun-5-anetn-2,6-rumeTtn-4-(tueno| 2, 3-b jnupuans-3-wun)- 1,4-
AUTHAPONUPUANH-3-KapOoKcHuIaTa

[Mupunun-4-unmerun-S-auerun-4-(5-xnopobenso[ b Jtuoden-3-mn)-2,6-numerun-1,4-
AUTHAPONUPUANH-3-KapOoKcHIaTa

4-(uuknonponuikapdaMonn )oeH3mi-S-aueruia-4-(6enso[brruoden-3-mn)-2,6-1umMeTHI-
1,4-nuruaponupunuH-3-kapOokcunarta

IMupunun-4-unmeTun-S-auetun-2,6-numetn-4-(tueHo| 2,3-b JmupunuH-3-wmn)-
1, 4nurunponupuanH-3-kapOokcuiara

4-6pomben3mi-S-anerun-2,6-numeruin-4-(tuenol 2,3-b Jnupuann-3-mn)-1,4-
OUTUAPONIUPUINH-3-KapOoKcuIaTa

3-OpombOen3mi-5-anernn-2,6-qumernin-4-(tueno[ 2, 3-b jmupunun-3-mn)- 1,4-
OUTUAPONIMPUINH-3-KapOoKcuIaTa

2-6pomben3u-S-anerun-2,6-numernin-4-(tuenol 2,3-b lnupuann-3-mn)-1,4-
IUTUAPONIMPUINH-3-KapOoKcuIaTa

(3-proprmpunun-4-un)merui-5-auerun-2,6- muMernin-4-(tueHo| 2,3-b nmupunus-3-nin)-
1,4-nurnaponupuaus-3-kapOokcunaTa

[Mupumunus-5-unmern-5-anetmn-2,6-rumeTn-4-(tueno| 2,3-b j[nupuaun-3-wun)-1,4-
AUTUAPONIUPUINH-3-KapOOoKcuIaTa

(5-6pomMmEpuMUANH-3-1T)METHII-S-aieTii-2,6- tumeT-4-(tueHo| 2,3-b jnupuaus-3-
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wn)-1,4-nuruaponupuanH-3-kapookcumiara

2-pernnmponan-2-mi-S-anetwi-2,6-numetin-4-(tueHo| 2,3-b Jnupunun-3-wmn)-1,4-
IUTUAPONIUPUIUH-3-KapOoKcuiaTa

3-unaHoOeH3u-5-anermwn-2,6- numetin-4-(tueno| 2,3-b jnupuans- 3-un)- 1,4-
AUTHAPONUPUANH-3-KapOoKcHIaTa

4-unanobeH3u-5-auetun-2,6-numetnn-4-(tueHo| 2,3-b [nupuaun-3-un)-1,4-
AUTHAPONUPUANH-3-KapOoKcHIaTa

(6-XIOpTIUPHUINH-3-UJT)METHII-5-aueTun-2,6- iuMetui-4-(tueno| 2,3-b \nupunus-3-ui)-
1,4-nuruaponupunus-3-kapOokcunaTa

3-mopdonuHoOeH3MII-5-aneTu-2,6-nuMetui-4-(tueno| 2,3-b Jmupunun-3-mn)-1,4-
OUTUAPONIUPUINH-3-KapOoKcuIaTa

4,4- TUMeTUJIIUKJIOTeKCUIT- S -aueTi-2,6-numetni-4-(tueno| 2,3-b Jmupunun-3-un)-1,4-
OUTUAPONIUPUINH-3-KapOoKcuIaTa

(2-xnoprIUpUANH-4-1IT)METHII-5-aueTn-2,6- iuMetnin-4-(tuneno| 2,3-b \mupunus-3-ni)-
1,4-nurnaponupunus-3-kapOokcunaTa

Terparunpo-2H-nupan-4-un-5-anerun-2,6-qumetn-4-(tueHo| 2,3-b jnupuaun-3-wn)-1,4-
OUTUAPONINPUINH-3-KapOoKcuIaTa

4.,4-nuropumKIIOreKCII-S-aneTmi-2,6-numeTn-4-(tueHo| 2,3-b jnupunun- 3-un)-1,4-
OUTUAPONINPUANH-3-KapOoKcuIaTa

S-anetmi-N-6en3mi-N,2,6-Trpumerwn-4-(tueno| 2,3 -b | nupuann-3-un)-1,4-
IUTUAPONIUPUAHH-3-KapOoKcaMuaa

Oxceran-3-un-5-anerun-4-(7-6pomoenso| b]tnogpen-3-un)-2-nukaonponmi-6-merun-1,4-
AUTHAPONUPUANH-3-KapOoKcHuIaTa

Uzonponui-5-auerun-4-(7-6pombenso[ b Jtuoden-3-mn)-2-uuknonponui-6-merun-1,4-
AUTHAPONUPUANH-3-KapOoKcHIaTa

Mertun-5-auerui-4-(7-6pomben3o[b]trnod en-3-umn)-6-metui-2-(tpudropmerin)- 1,4-
OUTUAPONIUPUIUH-3-KapOoKcuIaTa

[uxnonponunmeTui-S-anerui-4-(7-6pomoen3o[ b | TnodeH-3-ui)-2-uuKIonponmI-6-
MeTHJI- 1 ,4-TUrHapONHPUIUH-3-KapOoKcHIaTa

Mertun-5-auerun-2-uukiaonponui-6-mermn-4-(7-(2,2,2-
tpudTopanerin)denso[b|tuoden-3-un)-1,4-muruaponupuaun-3-kapOokcuiara

2-pernnmponan-2-mi-S-anetui-4-(7-6pombenso[ b ruoden-3-mn)-2,6- numerun- 1,4-
OUTUAPONIMPUINH-3-KapOoKcuIaTa

Mertun-5-auerui-2-amuHo-4-(6en3o[b]tnoden-3-mn)-6-merun-1,4-gurugponupunus-3-
kapOokcumara

Mertun-2-amuno-4-(6en3o[ b |tuoden-3-un)-5-(uuknonponankapOoHmn )-6-metu- 1,4-
IUTUAPONINPUINH-3-KapOoKcuIaTa

Mertun-5-auerui-2-aMmuHo-4-(5-gpropdenso[ b]rnoden-3-mn)-6-metmn-1,4-
AUTUAPONIUPUINH-3-KapOOoKcuIaTa

Merun-5-auerun-2-amuno-4-(7-6pomoenso[b|tnoden-3-mun)-6-merun-1,4-
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IUTUAPONINPUINH-3-KapOoKcuIaTa

Mertun-5-auerui-2-aMmuHo-4-(7-tmanobe 3o b tuoden-3-mn)-6-mermn-1,4-
IUTUAPONIUPUIUH-3-KapOoKcuiaTa

Huxnonentun-5-anerun-2-aMmuHo-4-(7-6pombenso| b tuoden-3-mn)-6-metwn- 1,4-
AUTHAPONUPUANH-3-KapOoKcHIaTa

Jumernin-2-amuHo-4-(7-unanodensolb Jtnopen-3-nn)-6-merun-1,4- iurugponupuaH-
3.,5-nukapOokcuiara

HuknoneHTi-5-auetun-2-aMmuno-4-(7-uunanodenso[ b Jtuoden-3-un)-6-metun-1,4-
OUTUAPOTIUPUINH-3-KapOoKcuIaTa

Humetun-2,6-nuamuno-4-(6enso[b]ruoden-3-un)-1,4- quruagponupunus-3,5-
nukapOokcuiaTa

[uknonponuiMeTwiI-S-aneTui-2-aMuHo-4-( 7-1inanoben3o[ bl ruoden-3-wi)-6-metun- 1,4-
OUTUAPONIUPUINH-3-KapOoKcuIaTa

4,4-muTOPUMKIOTeKCHII-5-aneThiI-2-aMIHO-4-( 7-unano0en30[ b tnodeH-3-1m)-6-
MeTHJI- |, 4-TUTrHapONHPUINH-3-KapOOoKCcHIaTa

Mertun-2-aMmuHO-5-11nano-4-(7-1manoden3o[ b Jtrnod en-3-wn)-6-mermn- 1,4-
OUTUAPONINPUINH-3-KapOoKcuIaTa

4-propOensun-5-auermn-2-amuHo-4-(7-unanodenso[b]tnoden-3-un)-6-merun-1,4-
OUTUAPONINPUINH-3-KapOOoKcuIaTa

Mertun-5-auerun-2-amuHo-4-(5-¢propraeno| 2,3-b lnupunns-3-mun)-6-metun-1,4-
IUTUAPONIUPUIUH-3-KapOoKcuiaTa

Mertun-2-aueramuno-5S-auetmi-4-(5-groprueno| 2,3-b [nupunun-3-mn)-6-metm- 1,4-
AUTHAPONUPUANH-3-KapOoKcHuIaTa

L{MKIONEeHTHIMETUII-5-alueTH-2-aMuHO-4-(7-1tnanodenso[ b ruoden-3-un)-6-mermn-1,4-
AUTHAPONUPUANH-3-KapOoKcHIaTa

3-(LUKJIOTIPOITUIMETH]IT )-5-MeTUJI-2-aMUHO-4- (7 -tnano0eH30[ b | tnod e H-3-ui)-6-mMeThII-
1,4-nuruaponupuanH-3,5-1uKapOOKCHIaTa

Jdumetii-2-amuHo-4-(7-unanobenso[ b Jtuoden-3-mi)-6-muknonponui- 1,4-
OUTUAPOTIUPUINH-3,5-TuKapOOKCcHIaTa

3-(UKJIOTIPOMTUIIMETHIT )-5-MeTUJI-2-aMuHO-4-(7-ttnanoden3o[ b | tnoden-3-un)-6-
UKJIONPONUJI- 1 ,4- TUruaponupuIuH-3,5- nukapookcuiara

Humetun-2,6-quamuHo-4-(7-umanodenso[ b Jtuoden-3-un)- 1,4- nuruaponupuams-3,5-
nukapOokcuiaTa

5-(UKJIOTIPOTUIIMETHIT )-3-MeTHJI-2-aMUHO-4- (7 -ttnano0en3o[ b | tnoden-3-un)-6-
UKJIONPONUI- 1 ,4-TuruaponupuauH-3,5- nukapookcuiara

3-(4-¢propbensmn)  S-merwi-2-aMmuHO-4-(7-1tmanoben3o[b]ruoden-3-wn)-6-metmn-1,4-
OUTUAPONIUPUINH-3,5-TuKapOOKCcHIaTa

3-(4-¢propOensun) 5-metui-2-amuHO-4-(7-11manoben3o[ b ruoden-3-mi)-6-
LUKJIONPONUI- 1 ,4-uruaponupuaus-3,5- nukapOokcuiara

4-(6enzo[b]ruoden-3-un)-2,6-numerni-1,4-nuruaponupuant-3,5-aukapooHuTpHIIa
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4-(6-runpokcudenso[b|ruoden-3-wmn)-2,6-gumernn- 1,4- turuagponupunnH-3,5-
aukapOOHUTpUIIA

4-(6-merokcubenso[b]ruoden-3-mn)-2,6- numeri- 1 ,4-qgurunponupuaus-3,5-
nuKapOOHUTpUIIA

2,6-numetun-4-(tueno[2,3-b \mupunun-3-un)- 1,4-muruaponupuaus-3,5-
AuKapOOHUTpUIIA

4-(6enso[b]ruoden-3-mn)-2-meTun-6-penu- 1,4-uruaponupuana-3,5- 1ukapOoHUTpHIA

4-(6enso[b]rrodeH-3-mn)-2-HUKIONPONUiI-6-MeTrI- | ,4- TUrHIpONUPUINH-3,5-
IUuKapOOHUTpUIIA

5-anermn-4-(6enso[b]ruoden-3-mn)-2,6-qumerwn- 1,4- TuruaponupuanH-3-
KapOOHHTpHIIA

Ortun-4-(6enso[b]ruoden-3-mn)-5-unano-2,6-numernn- 1 ,4- TUru AP OMUPUIIH-3-
KapOokcHara

Itun-4-(6enso[b]rnoden-3-mn)-5-unano-2-merun-6-penni-1,4-muruaponupuauH-3-
kapOokcuiara

Otun-4-(6enzo[b]rnoden-3-mn)-5-unano-2- TUKIONPONUI-6-MeTui- 1,4-
OUTUAPONINPUINH-3-KapOoKcuIaTa

Mertun-4-(6en3o[b]tuoden-3-mn)-5-1maHo-2-uukaIonponmi-6-meTmi- 1,4-
OUTUAPONINPUINH-3-KapOOoKcuIaTa

1,1'-(4-(6enso[b]tuoden-3-mun)-2,6-tumerm- 1 ,4- TUruAPOTUPUANH- 3,5 - TUUIT ) TUITAHOHA

1,1'-(4-(6-runpoxcudenso[b]ruodpen-3-un)-2,6-mumernn-1,4-nuruaponupunus-3,5-
aunn)ouc(sTan-1-oHa)

1,1'-(4-(6-merokcubenso[b]ruoden-3-un)-2,6-numeTin- 1, 4-nuruaponupuans-3,5-
UMW) AU TAHOHA

1,1'-(4-(6en3o[b]ruoden-3-mn)-2,6- tuuuKiIonponui- 1 ,4-TurugponupuanH-3,5-
TUWIT)IU3TaHOHA

9-(6enzo[b]tuoden-3-un)-3,4,6,7,9,10-rekcaruapoaxpunus-1,8(2H,5H)-nrona

1,1'-(4-(5-xnopbenzo[b]tuoden-3-mn)-2,6-qumerwn- 1 ,4- TurugponupuanH-3,5-
TV IU3TAaHOHA

1,1'-(4-(5-6pomben3o[b Jtuoden-3-un)-2,6-aumeruin- 1 ,4- auruaponupuaus-3,5-
VW) IU3TAaHOHA

1,1'-(4-(5-propbenso[b]tnoden-3-un)-2,6-numernn- 1 ,4-iurugponupuauH-3,5-
numn)ouc(3TanH-1-oHa)

1,1'-(2,6- numetni-4-(5-mopdonunodenso[ b |tuodp en-3-un)- 1,4-nurunpornupuans-3,5-
numn)ouc(sTan-1-oHa)

1,1'-(2,6-numetnn-4-(5-(4-merunnunepasus- 1 -mn)oenso[ b ruopen-3-mn)-1,4-
OUTHIPONUPUINH-3,5-numn)onc(3Tan- 1-oHa)

1,1'-(4-(5-(6en3unamuno)oen3o[b|tnoden-3-mn)-2,6-numernn- 1 ,4- TMruapONMUPUIUH-
3.,5-nunin)ouc(stan-1-oHa)

3-(3,5-nunanerun-2,6-numerun- 1,4- nurunponupuant-4-mn)denso[b]ruopen-5-
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KapOOHHUTpUIIA

3-(3,5-nnanerun-2,6-numernn- 1,4- nurunponupuant-4-mn)odenso[b]ruopen-5-
KapOOHOBOW KHCIIOTHI

N-uuknonponun-3-(3,5-auanerun-2,6-numerun- 1,4-nuruaponupuanH-4-
un)6en3o[b]ruoden-S-kapbokcamuaa

N-(uuknonponunmerun)-3-(3,5-nuanerun-2,6-numeTuni- 1,4- iuruiponupuans-4-
un)6en3o[b]ruoden-S-kapbokcamuaa

1,1'-(2,6-numetnn-4-(5-(4-metunnunepasus- 1 -kapoounn)oenso[ b Jtuoden-3-mn)-1,4-
TUTHIPONUPUINH-3,5-1umn)ouc(3TaH- 1-oHa)

1,1'-(2,6-numetun-4-(5-(mopdonun-4-kapdbonun)oenso[brnoden-3-mn)-1,4-
OUTHIPONUPUIUH-3,5-numn)ouc(3TaH- 1-oHa)

1,1'-(2,6-numerni-4-(tueno[3,2-c Jnupuaun-3-wuin)- 1, 4- ITMru ApOnUpUInH-3,5-
numn)ouc(sTan-1-ona)

1,1'-(2,6-numetnin-4-(tueno| 2,3 -c lnupuaus-3-wuin)- 1, 4- TAru ApONUpUInH-3,5-
numn)ouc(3Tan-1-oHa)

1,1'-(2,6-numernin-4-(tueno[ 2,3-b|nupunun-3-un)- 1,4-qmurunponupuaus-3,5-
numn)ouc(sTan-1-ona)

Mertun-5-auerun-4-(6en3o[b|rroden-3-wn)-2-uuknonponui-6-metm- 1,4-
OUTUAPONINPUINH-3-KapOOoKcuIaTa

Humerun-4-(6enso[b]tuoden-3-un)-2,6-nunukinonponi- 1 ,4- turuaponupuans-3,5-
nukapOokcuiaTa

Orun-5-anerun-4-(6enso[b|rnoden-3-mn)-2,6-numernn- 1,4- guruaponupuauH-3-
kapOokcuiara

Mertun-5-auerun-4-(5-xiaopoenso[b]tuopen-3-mn)-2,6-numernn-1,4- TMrugpONUPUINH-
3-xapOokcunara

3-auetmi-4-(6enso[b]ruoden-3-wmn)-2-merun-4,6,7,8-rerparuapoxunonud-5(1H)-oxa

Mertun-4-(6en3o[b]tuoden-3-mn)-2-meTun-5-okco-1,4,5,6,7,8-rekcaruapo-X IHOJIMH-3-
kapOokcumaTa

1,1'-(4-(6en3o[b]tuoden-3-mn)-2-uukaonponui-6-metui- 1 ,4- turuapo-nupuaus-3,5-
JVWIT)IU3TAaHOHA

3-anermi-4-(6enszo[b]tuoden-3-mn)-1,4,6,7-rerparunpo-2-
MeTHILUKIIONeHTa[ b |mupunuH-5-oHa

3-auermn-4-(6enso[b]tuoden-3-mn)-1,4,6,7,8-nenrarunpo-2-meTun-7-
(benunuukorekcalbmupuanH-5-oHa

3-auermi-4-(6enso[b]ruoden-3-mn)-7-(4-propdennn)-2-metni-4,6,7,8-
teTparuapoxuHonuH-S(1H)-ona

1-(4-(6enso[b]Tnoden-3-mn)-2,6- tumernn-S-(meruncynbonun)- 1,4-TMruapo-nupUIuH-
3-uU)>TaHOHA

Merun-5-auerun-4-(5-propbenso[b]tuoden-3-mn)-2,6-numernn- 1 ,4- iUrugpoOnUpUINH-

3-kapOokcunara
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Merun-5-auermin-4-(5-6pomOen3o[b|tuoden-3-wn)-2,6-mumetnn- 1 ,4- TUru AP OTHPUAIH-
3-kapOokcunaTta

Merun-5-auetuin-4-(5-unanobenso[b]ruoden-3-mn)-2,6-gumernn- 1 ,4- TuruaponupuIuH-
3-kapOokcunaTta

3-(3-auetun-5-(MeTokcukapOoHm)-2,6- nuMeTHI- 1 4- IUTHIPOTUPUANH-4-
wn)0eH3o[b]tuoden-5-kapOOHOBOI KUCIOTHI

Mertun-5-auernn-4-(5-(unkiaonponunkapoamoni)oenso[ b tnodpen-3-mn)-2,6- iumeTu-
1,4-quruaponupuauH-3-kapOokcunaTa

Mertun-5-auerun-4-(5-((mukonponuameri )kapoamomn ))oen3o[ b ruoden-3-wmn)-2,6-
aumeTH- 1,4-muruaponupuanH-3-kapobokcunara

Mertun-5-auerun-2,6-numerun-4-(5-(4-merunnunepasus- 1 -kapoonun )oen3o[b | trod eH-
3-un)- 1,4- nurunponupuanH-3-kapOoKCHIaTa

Mertun-5-auerun-2,6-numerun-4-(5-(mopdonuH-4-kapoonmn)oenso[ b]tuoden-3-mn)-
1,4-nurnaponupunus-3-kapOokcunaTa

Merun-5-auetun-2,6-numerun-4-(tueno| 3,2-c|nupuaus-3-wuin)- 1, 4- ITMruAponupuauH-3-
kapOokcuara

Merun-5-auetun-2,6-numerun-4-(tueno| 2,3 -cJnupuaus-3-win)- 1, 4- ITiruAponupuauH-3-
kapOokcuara

Merun-5-auerun-2,6-numerun-4-(tueno| 2,3-b [mupunun-3-wn)- 1,4-quruaponupunus-3-
kapOokcuara

Mertun-5-auerwi-2-uknonponui-4-(5-propdenso[b|tnoden-3-un)-6-merun-1,4-
IUTUAPONIUPUIUH-3-KapOoKcuiaTa

Humerun-2,6-gunukionponui-4-(5-gropdbenso[b]tnoden-3-wmn)-1,4-guruagponupuauH-
3,5-nukapOokcuiara

Metui-5-aueTui-2-IuKIonponmi-6-mMetiin-4-(tueno[ 2,3-b Jrupuann-3-umn)-1,4-
OUTUAPOTIUPUIUH-3-KapOoKcuIaTa

JAumet-2,6-gunukionponui-4-(tueno| 2,3-b [nupunaus-3-mn)- 1,4- AuruiponupuarH-
3,5-nukapbokcuniarta

Mertun-5-auerun-4-(6enso[b|rroden-3-mn)-2,6-muuukaonponui- 1 ,4- TurugponupuIuH-
3-kapOokcunaTta

Mertun-5-auermn-4-(5-xaopdenso[b]tuoden-3-mn)-2-uukaonponui-6-metui- 1,4-
OUTUAPONIMPUINH-3-KapOoKcuIaTa

Humetnn-4-(5-xnopoenso[b]tuoden-3-wmn)-2,6- munuknonponui- 1,4- TMrugpOnupHIuH-
3.5-nukapbokcuiarta

Mertun-5-auerun-4-(7-6pombenso[b]tuoden-3-mn)-2-uuknonponii-6-metui-1,4-
OUTUAPONINPUANH-3-KapOoKcuIaTa

Merun-5-auerwi-2-uukinonponui-4-(7-(muknonponmikapdamornin)oeH3o[ b [ tuod en-3-
win)-6-metu- 1,4- iurunponupuaus-3-kapOokcunarTa

Mertun-5-auerun-4-(7-unanobenso[b]rnoden-3-mn)-2-nukaonponui-6-merun-1,4-

IUTUAPONIUPUIUH-3-KapOoKcuaTa
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Humernn-4-(7-unanooenso[b]tuopen-3-mn)-2,6- tuukinonponui- 1,4- TMrugpOnupHIUH-
3.5-nukapbokcuiarta

Mertun-5-auerwn-2-uuknonponi-4-(7-(merokcukapOonmn)denso[ b tnoden-3-mn)-6-
MeTHII- 1, 4-uruaponupunuH-3-kapOokcunara

Humerun-2,6-gurukionponui-4-(7-(merokcukapbonmn)oenso[b]ruodpen-3-mn)-1,4-
AUTHAPONUPUANH-3,5-1uKkapOoKkcunaTa

3-(3-auerni-6-MKIONPONIII-5-(METOKCUKApOOHMIT )-2-MeTHII- | ,4- TUruApOnUpUIuH-4-
w1)0eH30[b]rrodeH-7-kapOOHOBOM KHCIOThI

bensuin-5-auerin-2-qukinonponui-6-mMmetun-4-(tueno| 2,3-b [nupunus-3-mn)-1,4-
OUTUAPOTIUPUIUH-3-KapOoKcuIaTa

IMupunun-4-unmetun-5-anetun-4-(6ens3o[ b]tuoden-3-wmn)-2-ukaonponuia-6-meru- 1,4-
OUTUAPONIUPUINH-3-KapOoKcuIaTa

buc(nupuann-4-unmerin)-2,6-gunuknonponui-4-(tueno| 2,3-b lrupunnns-3-un)-1,4-
OUTUAPOTIUPUINH-3,5-TuKapOOKCHIaTa

[Mupunun-4-unmetun-5-anetn-4-(7-6pombenso[ b tnoden-3-wmn)-2,6- numern- 1,4-
IUTUAPONINPUINH-3-KapOoKcuIaTa

[Mupunns-4-unmetun-5-anetn-4-(5-xnopoen3o[ b | TnodeH-3-ui)-2-uuKIonponiI-6-
MeTHI- 1, 4-TUuruaponupuInH-3-KapOoKcHIaTa

[Mupupns-4-unmetwn-5-anetmin-4-(7-unanodenso[ b | tnod en- 3-mi)-2- HUKJIOnponuI-6-
MeTHI- 1, 4-TuruaponupunnH-3-kapOoKkcuiaTa

[MupuauH-4-uaMeTn-S-aneTni-2- HUKJIonponui-6-metni-4-(tueno[ 2,3-b jrupunus-3-
un)-1,4-nuruaponupuanH-3-kapookcumiara

bensun-5-auerun-2-uuknonponui-4-(7-(merokcukapoonmn)oenso[ b Jtuoden-3-mn)-6-
MeTni-1,4-nuruaponupunuH-3-kapOokcuiaTa

Jubensun-2,6- quuuknonponui-4-(7-(merokcukapoonmn)oen3o[ b]tnodp en-3-wmn)-1,4-
OUTUAPOTIUPUIUH-3,5-TuKapOOKCHIaTa

bensun-5-auernn-4-(7-(MeTokcukapOoHmn)oen3o[ b ruodpen-3-mn)-2,6- tumerin- 1,4-
OUTUAPOTIUPUIUH-3-KapOoKcuIaTa

Merun-3-(3,5-nuauetui-2,6-numetui- 1 ,4- auruaponupunud-4-wmn)oenso[b]tnoden-7-
kapOokcuiara

3-(3,5-mnanerun-2,6-numerni- 1,4- nurunponupuant-4-mn)denso[ b rnoden-7-
KapOOHHUTpHIIA

[Mupunun-4-unmetun-5S-anetun-4-(7-6pomben3o[ b truod eH-3-1)-2-UKIoNpOuI-6-
MeTHII- |, 4-TUrHapONHPUINH-3-KapOoKCcHIaTa

4-¢propbeH3ni-5-aueTnn-2-uKIonponuI-6-mMeTun-4-(tneno| 2,3-b [mupuann-3-mn)-1,4-
OUTUAPONINPUANH-3-KapOoKcuIaTa

buc(4-pTopOenznn)-2,6-quuuknonponui-4-(tueHo[2,3-bnupuann-3-mn)-1,4-
OUTUAPONIUPUINH-3,5-TuKapOoKcHIaTa

4-maHoOeH3MII- 5 -aleTHII- 2 - IUKJIONPOniI-6-MeTmi-4-(tueno| 2, 3-b jnupuans- 3-un)-1,4-

IUTUAPONIUPUIUH-3-KapOoKcuaTa
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Merun-5-auernn-4-(7-xnopdenso[ b]tnoden-3-mn)-2-uukaonponmi-6-metui- 1,4-
IUTUAPONIUPUINH-3-KapOoKcuIaTa

Mertun-5-aueTui-2-uKionponmi-6-metuin-4-(7-(tpudropmern)oenso[ b tnoden-3-
wn)-1,4-nuruaponupuanH-3-kapookcumiara

3-xnopben3ui-S-auetun-2,6-numerun-4-(tueno[ 2,3-b Jnupuann-3-mn)-1,4-
AUTHAPONUPUANH-3-KapOoKcHuiIaTa

2-¢penunnponan-2-mi-S-anernin-4-(7-6pomoenso[b]ruoden-3-wmn)-2-uxionponui-6-
MeTHJI- 1, 4-TUrHapONUPUIUH-3-KapOoKcHIaTa

[{MKIOTeKCHIT-5-aueThII-2 - UKIOnponuiI-6-mMeTn-4-(tneHo| 2,3 -b [mupuaun-3-un)-1,4-
OUTUAPOTIUPUIUH-3-KapOoKcuIaTa

2-(pernnmponaH-2-ui-S-aueTui-2- MUKJIONpOonI-6-MeTri-4-(tueHo| 2,3-b JmupuauH-3-
win)-1,4-nuruaponupuanH-3-kapookcuiara

1-(4-(7-6pomben3o[b]ruoden-3-wmn)-5-(uuKaonponaHkapOOHIT)-6-IIUKJIOPOITHII-2-
MeTHI- 1,4-TUrHIpOUPUIHH-3-UJT)3TaH- 1 -OHa

3-XJIOpOeH3UII-5-ae THII-2 - TUKJIONPONUI-6-MeTii-4-(Tueno| 2,3 -b Jnupunun-3-mn)-1,4-
IUTUAPONINPUINH-3-KapOoKcuIaTa

2-(4-propdennm)nponan-2-ui-S-aneTui-2,6-numerni-4-(tueno[ 2,3-b lnupuann-3-wmn)-
1,4-nurnaponupunus-3-kapOokcunarTa

2-(4-propdenun)nponan-2-mi-5-auetmn-4-(7-6pomdenso[ b tuoden-3-wmn)-2-
LUKJIONPONUJI-O-MeTHII- | ,4- TuruaponupuauH-3-kapOookcuuaTa

2-(4-propdennn)nponan-2-ui-S-aneTHi-2- TUKIoNponumi-6-metun-4-(Tuexno|[ 2,3-
b lnupuans-3-mn)- 1,4- guruaponupunus-3-kapObokcuiara

Mertun-5-auerun-2-uuknonponui-4-(7-gropdenso[b]tnoden-3-un)-6-merun-1,4-
AUTHIPONHUPUANH-3-KapOoKcHIaTa

[{MKIONPOMUIMETHII-5-alle THIT-2 - TUKJIONPONHJI-6-MeTH-4-(TueHo[ 2,3-b [nupuaus-3-
wn)-1,4-nuruaponupuanH-3-kapookcusiara

L{MKIONeHTHII-5-aeTHII-2 - [IUKJIONPONIII-6-MeTHI-4-(TueHo[ 2,3 -b [mupuann-3-mn)-1,4-
OUTUAPOTIUPUIUH-3-KapOOoKcuIaTa

[uxnonponuimeTui-S-anerui-4-(7-uanodben3o[ b [ ruodeH-3-wm)-2- uKIonponui-6-
MeTHII- 1 ,4-TUrHapONHPUIUH-3-KapOoKCcHIaTa

Mertun-5-auernn-4-(7-6pomben3o[b|tuod en-3-mi)-2-uuknodyrun-6-metun- 1,4-
IUTUAPONIMPUINH-3-KapOoKcuIaTa

Humetun-4-(7-uuanoben3o[b]ruodeH-3-mi)-2-uuknonponii-6-metm- 1,4-
OUTUAPOTIUPUINH-3,5-TuKapOOKCcHIaTa

Mertun-5-unano-4-(7-unanobenso[ b tnodeH-3-mn)-2-nuknonponui-6-metu- 1 ,4-
OUTUAPONINPUANH-3-KapOoKcuIaTa

Merun-5-auerui-4-(7-6pomOenso[b]trnod en-3-mn)-2-uuknoneHTui-6-metumn- 1,4-
IUTUAPONINPUIUH-3-KapOoKcuIaTa

Mertun-5-auerun-4-(7-6pomOen3o[b|trnod en-3-mn)-2-unknorekcmi-6-metm- 1,4-

IUTUAPONIUPUIUH-3-KapOoKcuaTa
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Mertun-5-unano-4-(7-unanobenso[ b]rnoden-3-mn)-2,6- muukionpomui- 1,4-
IUTUAPONIUPUINH-3-KapOoKcuIaTa

3-((4-merunmunepa3us- 1 -wn)merwn)oeH3 - S-aueTmn-4-( 7-6pombenso[ b tuoden-3-wm)-
2,6-numerni- 1,4-muruaponupuaus-3-kapookcuiara

3-(uuxsonponuiaMeTin)-5-mMetun-4-(7-unanooenso[ b tnopen-3-mn)-2-nukaonponui-6-
MeTwiI- 1, 4-TuruaponupunuH-3,5-nukapookcunara

3-(uMKIONPONUIMETHN )-5-MeTHN-4-(7-unanoO0eH3o[b | tuoden-3-wmn)-2,6-
TULUKJIONPOIUI- 1 ,4- TUrHAPONMPUANH-3,5-TuKapOOKCHIaTa

[uxnonponuiMmeTui-S-1uano-4-(7-uanodbeH3o[ b ruodeH-3-1in)-2-IUuKIonpOonui-6-
MeTHII- 1 ,4-TUrHapOnpUInH-3-KapOoKcHIaTa

Humerun-2-uuano-4-(7-unanodenso[ b |truod en-3-un)-6-uuknonponmi- 1,4-
OUTUAPONIUPUINH-3,5-TuKapOOKCcHIaTa

HAumerin-2-1nano-4-(7-unanobenso[ b Jtuoden-3-mn)-6-metni- 1,4-quruaponupuauH-
3.,5-nukapbokcuiarta

Mertun-5-auetui-2-((2-aMuHOSTOKCH )MeTun )-4-(6en3o[ b tuod en-3-mi)-6-metmn-1,4-
IUTUAPONINPUINH-3-KapOoKcuIaTa

Mertun-5-auetui-2-((2-aMuHOITOKCH )MeTu )-4-(7-6pomOen3o[ b | tnoden-3-um)-6-mMeTni-
1,4-nurnaponupunus-3-kapOokcunarTa

Mertun-5-auetni-2-((2-aMUHOSTOKCH )MeTuN )-4-( 7-nimanoben3o[ b | tuoden-3-wm)-6-
MeTHI- 1, 4-TuruaponupunnH-3-kapOoKkcuiaTa

I'uapoxnopuna METHI-S-aleTi-2-aMuHo-4-(6en3o[ b Jtuoden-3-wn)-6-metmn- 1,4-
IUTUAPONIUPUIUH-3-KapOoKcuiaTa

Tpudropmerancynbponara METHJI-5-aneTni-2-aMuHo-4-(6enso[b]tnodpen-3-um)-6-
MeTni-1,4-nuruaponupunuH-3-kapOokcuiaTa

4-(nupunuH-4-mn)oeH3mn-S-anetui-2,6-ntumerun-4-(tueno| 2,3-b Jnupunun-3-mn)-1,4
OUTUAPOTIUPUIUH-3-KapOoKcuIaTa

4-(mupuanH-3-mn)0eH3mi- S-anetui-2,6- numetnn-4-(tuenol 2,3 -b Jmupuann-3-mn)-1,4-
OUTUAPOTIUPUIUH-3-KapOoKcuIaTa

3-(mupunuH-4-un)oeH3mn-5-anetwi-2,6- tumetui-4-(tueno|[ 2,3-b jnupunun-3-un)- 1,4-
OUTUAPONIUPUINH-3-KapOoKcuIaTa

3-(mupunus-3-mn)oeH3mn-5-anetui-2,6- tumetui-4-(tueno|[ 2,3-b lnupunus-3-un)-1,4-
OUTUAPONIMPUINH-3-KapOoKcuIaTa

2-(mupuanH-4-mn)oeH3nn-S-anetui-2,6- numerun-4-(tuenol 2,3-b Jmupuann-3-mn)-1,4-
OUTUAPONINPUINH-3-KapOoKcuIaTa

2-(mupuanH-3-mn)0eH3nn- S-aneTui-2,6- ntumetnn-4-(tuenol 2,3-b Jmupuann-3-mn)-1,4-
OUTUAPONINPUANH-3-KapOoKcuIaTa

[3,4'-6unupunuH|-5-unmerun-S-auetun-2,6-gumerui-4-(tueno[ 2,3 -b [mupunun-3-mn)-
1,4-nurnaponupunus-3-kapOokcunaTa

[3,3'-OunupunuH]-S-unmerun-5-anerui-2,6-numerni-4-(tueno| 2,3-b jnupuaun-3-um)-

1,4-nurnaponupuaus-3-kapOokcunaTa
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[2,4'-6unupunuH]-5-unmerun-S-auetun-2,6-numerui-4-(tueno[ 2,3 -b [mupunun-3-mn)-
1,4-nurnaponupunus-3-kapOokcunaTa

[2,3'-OunupunuH]-S-unmerun-5-anerui-2,6-numerni-4-(tueno| 2,3-b jnupunun-3-um)-
1,4-nurnaponupunus-3-kapOokcunaTa

[2,3'-Ounupunuu]-4-unmerun-S-anetui-2,6-numerni-4-(tueno| 2, 3-b jnupuaus-3-mi)-
1,4-nuruaponupuans-3-kapOokcuiara

[2,4'-OunupunuH]-4-unmerun-S-anetui-2,6-numetui-4-(tueno| 2, 3-b jnupuaus-3-ui)-
1,4-quruaponupuauH-3-kapOokcunaTa

Metu-5-aueTui-2-UKIonponui-6-metun-4-(7-(mupunun-4-uin)oen3o[ b Jruoden-3-mn)-
1,4-quruaponupuaus-3-kapOokcunaTa

Metui-5-aueTui-2-ukionponui-4-(7-uuknonponuioeH3o[ b [ tuod eH-3-mi)-6-MeTu-
1,4-nuruaponupunus-3-kapOokcunaTa

3-(mupunuH-4-1i)0eH3II- 5 -aneThII- 2- UKo poni-6-Metni-4-(tueHo| 2,3-b jnupuaus-
3-un)- 1,4- nurunponupuanH-3-kapOoOKCHIaTa

1,1'-(2,6-numetin-4-(5-(mupunus-3-un)oenso[ b Jtuoden-3-un)- 1,4- auruapo-nmupuanH-
3,5-MuuiT) I3 TaHOHA

Mertun-5-auetui-2-uKionponui-6-metui-4-(7-genmndenso[ b Jtuopen-3-mn)-1,4-
TUTHAPONIUPUINH-3-KapOOKCHIIAaT.

Bapuant ocymectsnenus 14: Coenuaenne no mo00My U3 BapHaHTOB OCYINECTBIECHUS |-
13 nna  mnpuMeHeHMs B JieueHUH 3a00€BaHUS MJIM  NATOJOTMYECKOrO  COCTOSIHUS,
BOCTIPUMMYHBOIO K YJIYYILIEHHUIO ITOCPEACTBOM aHTArOHU3Ma aHIPOr€HOBOTO PELENTOpa W/WUiH
TJIFOKOKOPTHKOUIHOTO PELIeTTopa.

Bapuant ocymectsiaenus 15: CoenuHeHue Juid  TNPUMEHEHHUS [0 BapHUAHTY
ocymectieHus 14, rae 3a0ojeBaHHE MM NATOJOTMYECKOE COCTOSHHE, BOCIPUHUMYHBOE K
yJIyUIIEHUIO NIOCPENCTBOM aHTaroHU3Ma aHJIPOr€HOBOIO peuenTopa W/ uim
TJIFOKOKOPTHKOUIAHOTO PELENTOpa, BRIOPAHO M3 paka MPENCTaTeIbHOMN JKeJe3bl, KaCTPAllHOHHO-
PE3UCTEHTHOTO pakKa MPENCTaTEeNbHOM JKee3bl, paka MOKETYJOYHOH KeJie3bl, paka MOYEBOTO
My3bIpsi, Paka TMOYKH, paka KeIyIKa, paka JErKHX, paka MOJIOYHOH >KeJie3bl, paKa TOJCTOTO
KHIIEYHNKA, KOJOPEKTAJBbHOIO paka, paka SHUYHUKOB M JPYIHX COJUAHBIX OIyXOJIEeH,
MEJIAHOMBI, METACTAa3UPYIOLINX 3JIOKAYECTBEHHBIX HOBOOOPA30BaHMH, HOOPOKAUECTBEHHOM
THIEPIIIA3HH MPENCTATEeIbHON Kelle3bl, CHHApoMa nojukucto3a suaHukoB (PCOS), BeimaneHust
BOJIOC, THPCYTH3Ma, aKHE, TUIIOTOHAIu3Ma, 3a00IeBaHMl ¢ MBIIIEYHOU arpodueil u KaxeKCuw,
cuaapoma KymmHra, BBI3BIBAEMOTO AHTHIICUXOTHYECKHMH JIEKAPCTBEHHBIMH CPEICTBAMHU
YBEJIMYCHUSI MAaCChl, OXXHPEHHs, IOCTTPABMATHYECKOIO CTPECCOBOIO PAcCCTPOWCTBA U
AJIKOTOJIN3MA.

Bapuanr ocywmectBnenuss 16 @apmaueBTudeckas KOMIIO3ULMs, COAeprKalias
COeANHEHNe 1o JI0O0OMY M3 BapHAHTOB OCylecTBIeHHs 1-13 1 papMareBTHUECKH TPUEMIIEMbIT
TVITFOEHT U HOCUTEb.

Bapuanr ocywmectenenus 17: @apmaneBTU4yeckass KOMIIO3MLMSL 110 BapHaHTY

OCYILIECTBIIEHHsI 16, NOMOJHUTENBHO COnepiKallas TepaneBTudecku 3(pQPekTUBHOE KOJIUYECTBO
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TEPANeBTHUECKOTO CPEACTBA, BBIOPAHHOIO W3 CPEACTB MAJIs JICUEHHUs paka MNpPeAcTaTeNIbHOU
JKeJe3bl, KaCTPaLMOHHO-PE3UCTEHTHOIO paka IMpenCTaTeNbHOMN JKeJe3bl, paka MOJKeNyI04YHON
JKeJe3bl, paka MOYEBOTO IMy3bIpsi, paka MOUYKM, paka >KeJlyAKa, paka JIErKUX, paka MOJIOYHOM
JKeJe3bl, paka TOJICTOTO KHINEYHHKA, KOJOPEKTAJbHOIO paKa, paka SIMYHUKOB U APYTUx
COJIMAHBIX OMyXOJIEH, MENaHOMBI, METACTA3UPYIOIINUX 3JIOKAYeCTBEHHBIX HOBOOOpAa30BaHMM,
n00pPOKaYeCTBEHHON THIIePILIAa3UH MPEACTATENIbHOM JKeNe3bl, CHHAPOMA MOJMKHUCTO3a SSUYHHKOB
(PCOS), BhImameHusi BOJOC, TMPCYTH3Ma, aKHE, TMIIOTOHAAM3Ma, 3a00JIeBaHUI C MBIIIEYHOM
arpopueli u  kaxekcuu, CcuHApoMa KyIiMHra, BBI3BIBAEMOrO  AHTHIICUXOTHYECKHUMHU
JIEKApCTBEHHBIMH  CPENCTBAMU YBEJIWYEHMs] MAacChl, OXHPEHHUs, IOCTTPABMAaTUYECKOTO
CTPECCOBOTr'0 PacCTPONMCTBA U AJIKOTOJIU3Ma.

Bapuant ocymectenenus 18: KoMOMHUPOBaHHBIA MPOAYKT, CONEPKAIIUN COENUHEHHE
1o JrOOMY M3 BapUAHTOB OCYINECTBJIEHUsS 1-13 W TepameBTHYECKOe CPEICTBO, HCIONB3yEeMOe
ISl JIeYeHus paka  IPEACTaTeNbHOM  JKenle3bl, KacTPALMOHHO-PE3UCTEHTHOIO  paka
IpeCTaTeNIbHON JKese3bl, paka MOKENTyI0YHON JKeJle3bl, paka MOUYEBOrO My3bIpsi, paka MOUYKH,
paka JKelyJKa, paka JIerKuX, paka MOJIOYHOM Keje3bl, paka TOJCTOrO KHIIEYHHKA,
KOJIOPEKTAJIbHOTO paka, paka SUYHUKOB W JAPYTUX COJUAHBIX OMNyXOJel, MeJaHOMBI,
METACTa3UPYIOIUX 3JI0KAYECTBEHHBIX HOBOOOPa30BaHWH, NOOPOKAYECTBEHHOH THMIIEPILIA3UH
NPEACTATeNIbHON JKene3bl, CHHApoMa mnojukucro3a sudHukoB (PCOS), BemageHus BOJIOC,
TUPCYTU3MA, aKHe, THIOTOHAAM3Ma, 3a00JIeBaHUN C MBIIIEYHON aTpodueldl W KaxeKCuw,
cuHapoma KymmHra, BBI3BIBAEMOIO AaHTUICUXOTHYECKMMM JIEKAPCTBEHHBIMU CpEACTBAMMU
YBEJIMYEHUS] MAacChl, OXKHPEHHUs, IOCTTPABMATHUECKOIO CTPECCOBOIO PACCTPONCTBA U
aJIKOTOJIN3MA.

Bapuant ocymectBienuss 190 KomMOuHUpOBaHHBII  NPOAYKT MO  BapHUaHTY
ocyuiecTBieHHus 18, rie TepaneBTUYecKOe CPEeICTBO BHIOPAHO M3 arOHMCTA WIIM AHTarOHUCTA
peuenropa roHagonubepuna (GnRH), aHTaroHucra aHApOreHOBOrO pelenTopa, MHIHOMTOpA
CYP17, wunruburopa VEGF, wunruturopa EGFR, wunruduropa PI3K, wunruburopa AKT,
unruouropa mTOR, unruburopa c-Met, uarudutopa Src, uaruouropa PARP, anrnonostusa,

unruouropa ALK, wunrubmropa ROS-1, anmturen mporuB IGF, TakcaHoBoro

b
NPOTHBOOIYXOJIEBOTO  CPEACTBA, HWHruOWTOpa TOmoMsoMepasbl Il mpOTHBOOMYXOJIEBOTO
anTuOnoTuka, naruonropa HSP90, uarnburopa kuHa3 Aurora, BAaKIIUHBI, HAITPABJIEHHOH MPOTUB
PSA

UMMYHOTEPANIEBTHYECKUX CPEICTB, BHIOPAHHBIX M3 TPYIIIbI, COCTOSIICH M3 AHTHTEN MpPOTHB

, anraromnctoB  GR,  unruburopoB  11-Oera-HSD, opmHoro wmm  Gonee

CTLA4, anturen nporus PD1 u anturen nporus PDLI.

Bapuant ocymectBnenuss 20:  KoMOMHUpOBaHHBIH  NPOXYKT IO  BAPHAHTY
ocywecTBIeHus 19, rie IMMYHOTEpaneBTHIECKOe CPEACTBO BEIOPAHO U3 TPYIIIIbIL, COCTOSIIEH U3
uminmymada, Tpemenumymaba, HuBoiymaba, mnembOpommsymaba, CT-011, AMP-224,
MPDL3280A, MEDI4736 u MDX-1105.
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D®OPMYJIA U3OBPETEHUS
1. Coenunenune popmynsi (I):

X=X,
)

@

rue:

- R! sBnsercs IPYIIIOH, BEIOPAHHON 3!

a) -COR’,

b) -COOR’,

c) -CN,

d) -C(O)NH,

- R’ sBoisiercst IPYIIIOH, BEIOPAaHHON 3!

a) ymHeltHoro win passerBieHHOro C;-Cg-ankuia, HeoOs3aTeNbHO 3aMelneHHoro 1, 2
WK 3 3aMECTUTENISIMH, BIOPAHHBIMH U3 —N(R(’)R7 U —OR6, atoma rajioreHa, C;-Cg-LIMKIIOAKHIIA
Y QJIKUHUJIBHOM IPYyIIIBL,

b) C3-Ce-1iuxnoankunia,

- R? sByisiercs TPyIION, BBIOpAaHHOH H3:

a) -COOR®,

b) -COR®,

¢) -C(O)N(R®)R’,

d) -CN,

e) —S(O)nRg, /i€ N SBJISIETCS LEJBIM YUCIIOM OT 1 1o 2,

- R® u R’ HesaBucumo BbIOpaHbI U3

a) nuHeliHoro wiu passeTBieHHOro C;-Cg-ankuia, HeoOs3aTeNbHO 3aMelleHHoro 1, 2
WIN 3 3aMECTUTEIISIMHU, BIOPAHHBIMH U3 Al v B,

b) rpymmsr A,

C) aToMa BOZOPONa,

WIH

- R® u R’ BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH TPHCOCAHHEHBI, 0OPasyroT 5-6-
YJIEHHBIH TeTepOLUK, Heobs3aTenpHO comepkamuil 1 rerepoarom, BeiOpaHHbId U3 O u N, u
yKa3aHHBIN T€TEPOLMKII HeOOs13aTeIbHO 3aMellieH | uin 2 rpynnamu, He3aBUCUMO BBIOpaHHBIMU
U3 TUHENWHOTO WK pasBeTsieHHOro Ci-Cs-ankuna

- R’ sBnisiercs IPYIIOH, BEIOpaHHON 3!

a) nuHelHoro uinu passerBieHHOro Ci-Ce-anmkuia, HeoOs13aTeNpHO 3aMelneHHoro 1, 2

WK 3 3aMEeCTUTEJISIMH, BIOPAHHBIMH U3 aTOMa TrajoreHa, —N(R‘")R7 51 —OR6,
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b) C3-Ce-1iukiioankuna, HeoOs3aTeNIbHO 3aMeleHHOro 1, 2 uiau 3 aToMaMu rajoreHa,

C) aToMa BOZOpONa,

d) -NHo,

e) -CN,

- R* sBnsercs TPYNIOH, BBIOPAHHON U3:

a) rpymmer A’

b) muuelinoro wnu passerBieHHOTo C;-Cg-ankuia Heo0s3aTeNbHO 3aMEIIeHHOTO 1, 2 riu
3 3aMecTHTeNsIMU, BBIOPAHHBIMH M3 A' wm B,

¢) -N(ROR,

d) -CN,

e) -CO-H;

f) -CO-Me u

g) CO-OMe

h) aroma Bomopona,

- Xl, X2, X3, X4, 1 X° HE3aBUCHMO BBIOpaHBI U3 C—Bl, N u C-H,

- A' BeIGpanHa us3:

a) C3-Ce-IMKIOANKHIBHOTO KOJIblla, HeoOs3aTebHO 3amelneHHoro 1, 2, 3 wmm 4
3amecTHTesIMH, BbiOpanHbiME 13 =0 u B,

b) 3-6-4JIeHHOrO HACBILEHHOTO NeTEPOLMKIMIBHOTO KOJbLa, conepxaiero 1, 2 wmm 3
rerepoaroma, BbiOpanHble U3 O, S u N, u rae KojJbIo HeoOs3areapbHO 3amerneHo 1, 2 wim 3
3aMecTHTeNsIMH, BbiOpanHbME 13 =0 n B,

c) ¢eHmnpHONW wnu 5-6-ujeHHON TreTepoapuibHON TIpynnbl, Jr00as U3 KOTOPBIX
HEOOS3aTe bHO 3aMelleHa 1, 2 MM 3 3aMeCTHTeIsIMH, BBIOpaHHbIME 13 B';

- kaxabiii B! HesaBucuMo BIGpaH u3 atoma ranoresa, rpymmbl -CFs, 5-6-ujeHHOrO
rerepoapuia, JuHeiHoro uian passersieHHoro Ci-Cg-ankuna, -CN, —N(R6)R7, —OR6, -C(=O)R6,
-C(=0)OR®, -C(=0)NRR’, -OC(=0)-R®, -N(R®C(=O)R’, -NR’SO,R®, -SO,N(R®R’, -SR®,
-S(O)R® 1 -S(O):R",

- kaxabiii B® He3aBHCHMMO BbIOpaH u3 atoma rajoreHa, -CN, -N(R6)R7, -OR®, -C(=O)R6,
-C(=0)OR®, -C(=0)NRR’, -OC(=0)-R®, -N(R®C(=O)R’, -NR’SO,R®, -SO,N(R®)R’, -SR®,
-S(O)R®, -S(0):R® 1 aJKMHUIBHOM rPYIIIIBL,

- kaxblii B’ HesaBuCHMO BbIGPAH U3 aTOMA rajoreHa, JHHEeHHOro WM Pa3BETBICHHOrO
C-Ce-ankmna, -CN, -NROR’, -OR®, -C(=0)R®, -C(=0)OR®, -C(=0)N(R"R’, -OC(=0)-R°,
NR®C(=0)R’, -NR’SO,R®, -SO.N(R"R’, -SR®, -S(O)R®, -S(0),R",

kaxnpii R® u R’ HezaBucimo npencTaBJsier COOOM:

- aTOM BOZIOPOTIA,

- yuHewHb uau  pa3BerBieHHbI C-Cp-amkun, Cs-Cg-nuknoankun u  Cy-Ce-
reTePOLMKIIOANIKII, HEOOSI3aTeIbHO 3aMeIleHHbI 1, 2 win 3 3aMeCTUTENSIMU, BHIODAHHBIMU U3
=0 (okcorpyrrbl), aTomMa rajorena, ruapokcurpymnnsl, Genmna, Cs-Ce-IUKIT0ANKIIIA, THHEHHON
WIH  Pa3BETBIECHHOU C1-Cs-anKOKCHTpyMIIBL, AMUHOTPYIIIIBI, AJIKHJIAMUHOTPYIIIIBI,

TIUAJIKAIAMUHOTPYIIIBL, JIMHEHHOTro 1y pa3BeTBieHHoro Ci-Ce-ankunkapOoHuna,
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- (peHUITBHYIO WIIN S-6-YJIEHHYIO reTepOapUIIbHYIO IPYIITY, HEOOS3aTENbHO 3aMELEHHYIO
1, 2 unu 3 3amecTUTENsIMH, BBIOPAHHBIMU U3 aTOMa IajloT€Ha, UAHOTPYIIIbI, JTHHEHHOTO WIIH
passerBieHHOro C-Cg-ankuna, JuHeHOro wunu pa3eerBieHHOro C-Cg-rajioreHankunia,
TMAPOKCUTPYNNBL, JIMHEHHOW wnu pas3BeTBieHHOW C;-Cg-alKOKCUTPYIIBI, aMHHOTPYIIIEL,
ANIKMJIAMMHOTPYIIIBI, JUAIKUIAMUHOT PYIIIIbI,

- R® u R’ BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH TPHCOSIMHEHBI, 0OpasyroT 3-8-
YIEHHOE KOJbLO, HEOOS3aTeNbHO COAepIKallee AONOJIHUTEIbHbIH reTepoaToM, BHIOPaHHBIN U3
O, N u S, u rae Koiblo HeoOsI3aTeNIbHO 3aMeleHo 1, 2 win 3 3aMeCTUTENSIMY, BhIOPAHHBIMH K3
=0 (okcorpymmbl), JuHeHHOro Wi pasBerBieHHOTO C-Cg-ankuna, JUHEHHOrO WIIH
passetBieHHOoro  C;-Cg-ranorenankuia, JIUHEHHOTO umn  passerBieHHOro  C-Ce-
aNKUIKapOOHUIIA,

npu yciosun, uto ecan R' npexcrasmusier coGoit -COOR’, u R? npencrasisier coboii -
COOR®, To R* He siBisteTcst MeTHIBHOI TPy IIION,

U ero ¢papMaLeBTHYECKH TPHUEMIIEMBIE COJTH.

2. Coenunenue 1o 1.1, roe Xl, XZ, X3 uXx® npencTaBisitoT codoit C-H wnm C—Bl, rae B!
npeAcTaBisieT coOOH aToM rajioresa.

3. Coenunenne 110 .2, rae X ABIsieTcs IPYIINON, BBIOPAaHHON U3 C-B'uN.

4. Coenuuenme 1o 1.3, rae B! BbIOpaH u3 rpynmsl -CN 1 atoma rajoresa.

5. Coenmuenne no moGomy u3 mi.2-4, rae R' sBisiercs rpymmoi, BeGpanHoii n3 -COR’,
-COOR’ u rpymmsi -CN.

6. Coenuuenne 1o .5, rae R’ BeIGpan us:

- C;-Cy-ankuna, rae KOHLIEBOM METHJ SIBJSIETCS HE3aMEINEeHHBIM WM 3aMeIEeHHBbIM
Tpems aromamu propa (-CF3)

- C1-Cs-ankuna, HeoOs3aTEJbHO 3aMEIEHHOTO B JIFOOOM IMOJOKEHUM aJIKHHUIJIbHOM
IpynInou, u

- C3-Cs-1uKIIoankuia.

7. CoenuHenne 1o moGomy u3 m.2-6, rae R? npeacrasisier coboii -COORE.

8. Coennnenme o 1.7, rae R® Hesasucumo npencTasJsier COOON:

- nuHeWHbIH uin pa3BeTBieHHbIN C1-Cg-amkui, HeoOs3aTeIbHO 3aMelleHHbIi 1, 2 win 3
3aMeCTHUTEJISIMU, BbIOpaHHbIMU u3 aroMoB ¢ropa U C3-Cs-IUKIOANKUIa, HEo0s3aTeIbHO
3amenieHHoro 1, 2 unu 3 aromamu ¢ropa, wiu

- Tpymmy Al npencTaBisiioInyo codolt Cs-Ce-IUKIT0ANKIII, He00sS3aTeTbHO 3aMeIeHHbIN
1, 2 nnm 3 3amecTUTENsIMH, BBIOPAHHBIMU M3 TPYMIBI, cocTosmeld u3 atomoB ¢gropa u Ci-Cs-
AJKWJIbHBIX TPYIIIL.

9. CoenuHenne 1o MOOGOMy u3 m.2-8, rae R’ siBusieTcst rpymmoi, BHIGPAHHOH 13
nuHelHoro umu passersieHHOro C-Cy-ankuna u C3-Cy-LUKIOANKUIIA, TA€ YKa3aHHbIE TPYIIIbI
HeoOs13aTeNbHO 3aMeleHs! 1, 2 wim 3 atomamu GTopa.

10. Coenunenne mo mobomy u3 m.2-9, rae R* seisercs rpymnmoii, BeiGpanHHOi 13:

- -NR®R’, rne R® u R’ nesasucumo BbIOpaHbI U3 aTOMa BOAOPOZA U JMHEWHOTO HIIU

pazsetBiieHHOro C-Cs-ankuna,
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- rpynmer A', pencrassomeii co60ii C3-Ce-HHKIOATKAIL,

- TUHEWHOTO WK pa3perBiieHHOro C;-Cs-ankuia, HeoOs13aTenbHO 3aMeleHHoro 1, 2 wim
3 3amecTuTeNnsIMHU, BBIOpaHHBIMH U3 1, 2 unu 3 atomMoB propa win 1 rugpOKCHUIBHON TPYIIIBL.

11. Coenunenue mno 1.1, rme Xl, XZ, x> u X° npencraBsiroT coboit -CH, x*
npezacTaBisier coboit C-B', rze B' npezcrasisier coboit rpynmy -CN wiu atom Opoma, R'
sByisieTcst rpynmnoi, BeiOpanHON u3 -C(O)CHj, -C(O)OCH;3, -C(O)OCH,-ankunmna u CN, R?
ABJsieTCsl Tpynnoi, BbiOpaHHOH u3 -C(O)O-nuueiiHoi nmm passerBieHHONH Ci-Cs-amKuibHON
rpymnmbl, HeoOs3aTebHO 3amMernenHoi 1, 2 wiu 3 atomamu propa u C(O)OCH,-uukonponmia,
HeoBs13aTelIbHO 3aMeleHHOro 1, 2 i 3 aromamu dropa, R® sBisiercs rpynmoii, BeiGpanHoii u3
nuHerHoro wm pa3serBieHHOro C-Cs-anmkuna u Cs-Cy-miukioankuna, u R* sBnsercs TPYTIION,
BbIOpaHHOM U3 JTMHEWHOTo Wiu pa3BeTBieHHOro Ci-Cs-ankuna, C3-Cy-umknoankumna v -NH,.

12. Coenunenue mno 1.1, rme Xl, XZ, x> u X° npencraBisitoT coboii -CH, x*
MpeICTaBIsIeET COOOM C-B', rze B' npencrasisier codboi rpymmy -CN, R' sBisercs TPYTITOHN,
BbiOpanHoil u3 -C(O)CHj;, -C(O)OCH;, R’ ssnsercst rpynmno#, BeiOpanHoit 3 -C(O)OCH;-
LUKJIONPONUJIa, HeoOsi3aTelbHO 3amMernenHoro 1, 2 wim 3 atomamu ¢ropa, u -C(O)OCH,-CF;,
R® sBustercs IPyNmoH, BBIOPAHHOW W3 METHJIAa M LHKJONPOIWIA, H R* sBrsercs IPyNIoun,
BbIOpaHHOMN U3 1uKIIonpornuia u -NHa.

13. Coenunenue o 1.1, BBIOpaHHOE M3 TPYIIIIBI, COCTOSIICH H3:

Merun-5-auerun-4-(6en3o[btuoden-3-mn)-2,6-numernn- 1 ,4- TUruapo-nupuInH-3-
kapOokcuara

Merun-5-auerun-4-(6en3o[b|ruoden-3-wn)-2,6-numernn- 1 ,4- turuapo-nupuanH-3-
kapOokcunara (3HaHTHOMEpA 1)

Mertun-5-auerun-4-(6enso[b]ruopen-3-mn)-2,6-numernn- 1 ,4- IMruaApO-MUPUINH-3-
kapOokcunara (3HaHTHOMEpA 2)

5-auernn-4-(6enso[b]rrnoden-3-un)-2,6-numernn- 1,4- turuaponupuaAnH-3-
kapOokcamuaa

1-(4-(6enzo[b]tuoden-3-mn)-5-6enzonn-2,6-aumeTi- 1 ,4- TMruapONUPUINH-3- 1T )3 TaH-
1-oHa

Mertun-5-auerni-4-(6en3o[b|tuod en-3-ui)-6-metun-2-penun- 1,4- turuaponupunus-3-
kapOokcuiara

1-(4-(6enso[b]Tuodpen-3-mn)-2,6- TuMeTHI-5-HUKOTHHOMII- | ,4- TMTHAPO MUPUIIH-3-
WI)3TaH-1-OHa

Mertun-5-auerun-4-(6en3o[b|tuoden-3-mun)-6-metui-1,4-nuruapo-[2,3'-Ounupunut|-3-
KapOokcuara

2,2, 2-tpudropatun-5S-auerun-4-(oenso[b|ruoden-3-mun)-2,6-numerni-1,4-
OUTUAPONINPUINH-3-KapOoKcuIaTa

S-auermi-4-(6enso[b]ruoden-3-mn)-2,6-gumeri- 1,4- turuaponupuanH-3-kapOOHOBOM
KHCJIOTBI

1-(4-(6enso[b]tuoden-3-un)-2,6- rumernn-5S-(4-merunnunepasus- 1 -kapoonmn)- 1,4-

OUTUAPONIUPUANH-3-UIT)3TaH-1-0Ha



183

S-auermn-4-(6enso[b]ruoden-3-mn)-N, N-nustwn-2,6-numerni-1,4- iuruaponupuans-3-
kapOokcamuaa

1-(4-(6enzo[b]tuoden-3-mn)-2,6- numermn-5-(Mmopdonun-4-kapdbonmn)-1,4-
AUTUAPOTIUPUANH-3-UIT)3TaH-1-0Ha

2-MeToKCHITHII-S-aneTun-4-(6enso[b]rnodpen-3-wmn)-2,6-numerni- 1,4- AMrHAPONUPUAHH-
3-xapOokcunara

3-aneramunonponui-S-auetun-4-(6enso[b]tuodpen-3-mn)-2,6-mumerni-1,4-
OUTUAPOTIUPUIUH-3-KapOoKcuIaTa

bensun-5-auerun-4-(6enso[b]rroden-3-mn)-2,6-numeTnn- 1,4- TUruAPO-NMUPUIUH-3-
kapOokcuara

2-mopdoauHodTHI-5-aueTi-4-(0en3o[b]tuoden-3-mn)-2,6- tumetwn- 1,4-
OUTUAPONIUPUINH-3-KapOOKcHIaTa

2-(AUMeTHIIaMUHO )3THIT-S-aneTi-4-(6en3o[ b tuod en-3-mn)-2,6- tumerwn- 1,4-
OUTHAPONIMPUINH-3-KapOoKcuIaTa

2-aneTaMuI03 THII- S-aneTmi-4-(6enso[ btnoden-3-mn)-2,6-numernn- 1,4-
IUTUAPONINPUINH-3-KapOoKcuIaTa

Mertun-5-auetun-4-(6en3o[b]rroden-3-mn)-2-(MerokcumeTnn )-6-metui- 1,4-
IUTUAPONINPUINH-3-KapOoKcuIaTa

Mertun-5-auetui-4-(6enso[bruod en-3-wn)-2-((numeTnaaMuHo )Me T )-6-metu- 1,4-
IUTUAPONIUPUIUH-3-KapOoKcuIaTa

[Mupupun-4-unmerun-5-anermn-4-(6enso[b]tuoden-3-mn)-2,6-numernn-1,4-
IUTUAPONIUPUIUH-3-KapOoKcuiaTa

4-merokcubeH3ui-S-anerun-4-(oenso[b]rnodpen-3-wmn)-2,6-numernn- 1,4-
AUTHIPONHUPUANH-3-KapOoKcHIaTa

[Mupunun-2-unmerui-S-anerun-4-(6enszo[b|tuoden-3-un)-2,6-numerun-1,4-
OUTUAPOTIUPUIUH-3-KapOOKcuIaTa

Mertun-5-auerun-4-(6enso[b]tuoden-3-mn)-6-metui-2-(MmopdonuHo-metwn)- 1,4-
OUTUAPOTIUPUIUH-3-KapOOoKcuIaTa

Humeti-4-(6en3o[b]ruodpen-3-mn)-2,6-0uc(mopdonuuomern)- 1 ,4- TUrHAPONUPUTHH-
3,5-nukapbokcuiarta

2-ruapoKCcUATHI-S-anetun-4-(6enso[b|rtnoden-3-un)-2,6-numernn-1,4-
IUTUAPONIMPUINH-3-KapOoKcuIaTa

1-(4-(6enzo[b]tuoden-3-mn)-5-(uuKnonponaHkapOOHWI )-6- HUKJIOTPOHII-2-MeTHII- 1 ,4-
OUTUAPOIIUPUANH-3-UT)3TaH- 1-0Ha

Merun-5-auerun-4-(6en3o[b]ruoden-3-mn)-2-(1-(Tper-OyTokcHKapOOHIIT )a3e THIUH- 3-
wn)-6-metmi- 1, 4- iurupponupuaus-3-kapOokcunara

(1-(Tper-OyTOKCcUKapOOHMT )THITePUIHH-4- 1T )MeTUII-S-areTui-4-(6enso[b]tnoden-3-
win)-2,6-numeTni- 1,4- iuruponupuanH-3-kapOoKkcuiara

[uxnorekcunmerui-S-auetui-4-(6en3o[ b Jruoden-3-mn)-2,6-numermn- 1,4-

IUTUAPONIUPUIUH-3-KapOoKcuiaTa
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Mertun-4-(6en3o[b]tuoden-3-mn)-5-(IuKiIonponankapooHu)-2,6- TUIUKJIOTPOHI- 1 ,4-
IUTUAPONIUPUINH-3-KapOoKcuIaTa
5-auermi-4-(6enso[b]ruoden-3-mn)-2,6-gumerin-N-denwmn- 1,4-qgurunponupuans- 3-
kapOokcamuaa
Terparunpo-2H-nupan-4-un-5-anerun-4-(0enso[b]tuoden-3-un)-2,6-numernn-1,4-
AUTHAPONUPUANH-3-KapOoKcHuiIaTa
(Terparunpo-2H-nupan-4-un)merui-S-aneruin-4-(6enszo[b | Tuodpen-3-un)-2,6- nume -
1,4-quruaponupunus-3-kapOokcunata
Huknorekcun-5-auermn-4-(6enso[b]ruoden-3-mn)-2,6-numern- 1 ,4- TMrugpONUPUINH-
3-kapOokcunaTta
Mertun-5-auernn-4-(6en3o[b]rroden-3-mi)-2-(2-MeTOKCH-2-0KCOITHI)-6-MeTHI- 1 ,4-
OUTUAPONIUPUINH-3-KapOoKcuIaTa
Merun-5-auetui-2,6-numerun-4-(2-merunden3o[b [ruoden-3-wmn)- 1,4-auruaponupuauH-
3-kapOokcunaTta
Huxnonponunmetni-S-anerun-4-(6enso[b]ruoden-3-un)-2,6-numerni-1,4-
IUTUAPONINPUINH-3-KapOoKcuIaTa
Merun-5-auerun-4-(6en3o[b]ruoden-3-mn)-2-(2-MeTokcua TN )-6-MeTui- 1,4-
IUTUAPONINPUANH-3-KapOoKcuIaTa
Mertun-5-auerun-4-(6en3o[b]ruod en-3-mn)-2-((6eH3mnokcn ) MeTun )-6-metui- 1,4-
IUTUAPONIUPUINH-3-KapOoKcuIaTa
Merun-5-auerun-4-(6en3o[b|rrnoden-3-mn)-6-metui-2-(penokcumern)- 1,4-
IUTUAPONIUPUIUH-3-KapOoKcuiaTa
®enstun-5S-auernn-4-(6enso[b]ruoden-3-un)-2,6- numernn- 1,4-muruaponupuanH-3-
kapOokcunara
Mertuin-4-(6enso[b]rnoden-3-mn)-5-(uuknonponaHkapOOHHIT )-6- TUKIOMPONHII-2-METHII-
1,4-quruaponupuaus-3-kapOokcunata
Mertun-5-auerun-4-(6enso[b|rroden-3-mn)-6-metui-2-(tpudropmernn)-1,4-
OUTUAPOTIUPUIUH-3-KapOoKcuIaTa
Mertun-5-auerun-4-(6enso[b|rroden-3-mn)-6-6eH3mia-2-mMeTui- 1 ,4- IMruApONUPUIUH-3-
kapOokcuiara
Mertun-4-(6en3o[b]tuoden-3-mn)-2,6-tumernn-5-(2-penunanerun)- 1,4-
OUTUAPONIMPUINH-3-KapOoKcuIaTa
Mertun-4-(6en3o[b]tuoden-3-mn)-5-(2-merokcuanerun)-2,6-numetni- 1,4-
OUTUAPONINPUINH-3-KapOoKcuIaTa
Mertun-5-auerun-4-(6en3o[b|rruoden-3-mn)-6-(Merokcumernn)-2-metui- 1 ,4-
OUTUAPONINPUINH-3-KapOoKcuIaTa
Merun-5-aueruin-4-(6en3o[bruoden-3-mun)-2-(dpropmern)-6-metmn- 1,4-
IUTUAPOTINPUIUH-3-KapOoKcuIaTa
Huxnonponuimerui-S-anerui-4-(5-gpropdbenso[b|rnoden-3-wmn)-2,6- numerwn-1,4-

IUTUAPONIUPUIUH-3-KapOoKcuaTa
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1-(Tper-OyTokcukapOoHIIT ) TUNepuanH-4-1m-5-auetmi-4-(6enso[ b tnoden-3-mn)-2,6-
auMeTHI- 1, 4-muruaponupunnH-3-kapobokcunara

HuknonenTunmeTni-S-auetun-4-(6enso[ b]tnoden-3-un)-2,6-numernn-1,4-
IUTUAPONIUPUIUH-3-KapOoKcuiaTa

HuxnonponuimeTui-S-anetui-2,6-gxumeruin-4-(tueno| 2,3-b Jnupunun-3-numn)-1,4-
AUTHAPONUPUANH-3-KapOoKcHuiIaTa

1-MeTunnunepuauH-4-ui-5-auetun-4-(6enso[ bruoden-3-un)-2,6-numerni-1,4-
OUTUAPOTIUPUIUH-3-KapOoKcuIaTa

Huknonentui-5-auetun-4-(6en3o[ b tnopen-3-mn)-2,6- tumerni- 1,4-Turu ApOnUpHIuH-
3-kapOokcunaTta

4,4- nTUMeTUJIIUKJIOTeKCHIT-S-aneTmi-4-(0en3o[ b Jruoden-3-un)-2,6-numerwn- 1,4-
OUTUAPONIUPUINH-3-KapOoKcuIaTa

HuknoOyTtun-5-anernn-4-(6enso[b Jruoden-3-mn)-2,6-numerin- 1,4- iMruaponupuanH-3-
kapOokcumara

Mertun-5-auerui-4-(5-propbenso[b]tnoden-3-wmn)-6-merun-2-(tpudropmerin)- 1,4-
IUTUAPONINPUINH-3-KapOoKcuIaTa

Merun-5-auerun-2,6-numerun-4-(tueno| 3,2-b mupunun-3-wn)- 1,4-quruaponupunus-3-
kapOokcuara

Merun-5-auerun-4-(6en3o[b|rruoden-3-mn)-2-metui-6-(tpudropmermn)-1,4-
IUTUAPONIUPUINH-3-KapOoKcuIaTa

Huxnonponuimerui-S-anerui-4-(5-xmopobenso[ b tnoden-3-mn)-2,6- tumermn-1,4-
IUTUAPONIUPUIUH-3-KapOoKcuiaTa

uknorekcunmerui-5S-auerun-4-(5-xaopoenso[b]tnodpen-3-un)-2,6-numerni- 1,4-
AUTHIPONUPUANH-3-KapOOKcHiIaTa

I{uknorekcuamMe - S-aueTui-2,6- ituMeTii-4-(tueHo| 2,3-b nupuann-3-mn)-1,4-
OUTUAPOTIUPUIUH-3-KapOoKcuIaTa

LuKIOneHTHIMETHII-S-aueT-2,6-numeTin-4-(tueno| 2,3 -b |mupuaun-3-mn)-1,4-
OUTUAPOTIUPUIUH-3-KapOoKcuIaTa

Huknorekcun-5-anernn-2,6- numetnn-4-(tueno| 2,3-b jnupunun-3-nmn)-1,4-
OUTUAPONIUPUINH-3-KapOoKcuIaTa

HuknoneHnTui-5-auetun-2,6-numeTin-4-(tueno| 2,3-b nupunus-3-mn)-1,4-
OUTUAPONIMPUINH-3-KapOoKcuIaTa

Mertun-5-auetnn-4-(5-xnaopdenso[b]tnoden-3-wun)-6-merun-2-(tpudropmetinn)- 1,4-
OUTUAPONINPUINH-3-KapOoKcuIaTa

bensun-5-auernn-2,6-numernn-4-(tueno| 2,3-b mupuann-3-un)-1,4- nuraaponupuang-3-
kapOokcuiara

(Terparunpo-2H-nupan-4-un)merni-S-aneruin-2,6- numerin-4-(tueno| 2,3-b |[nupuans-3-
wn)-1,4-nuruaponupuanH-3-kapOookcumiara

bensun-5-auernn-4-(5-gropoenso[b]trnoden-3-un)-2,6-tumerni- 1,4-muruAponupuIuH-

3-kapOokcunara
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bensun-5-auernn-4-(5-xnopoenszo[b]tuodpen-3-mn)-2,6- tumerni- 1,4-TuruApONUpUINH-

3-kapOokcunaTta

(Terparunpo-2H-nupan-4-un)metui-S-auetui-4-(S-xnopbenso[ b]tnoden-3-un)-2,6-
auMeTHI- 1,4-muruaponupuanH-3-kapookcunara

(Terparunpo-2H-nupan-4-un)merni-S-auerun-4-(5-propbenso[b]rnoden-3-un)-2,6-
AUMeTHI- 1 ,4- turuaponupunus-3-kapookcunara

bensun-5-auernn-4-(6enso[b]tuoden-3-un)-6-merun-2-(tpudropmernn)-1,4-
OUTUAPOTIUPUIUH-3-KapOOKcuIaTa

IMupunun-4-unmetun-S-anetun-4-(5-¢propodenso[b Jruoden-3-un)-2,6-numerun- 1,4-
OUTUAPONIUPUIUH-3-KapOOKcuIaTa

4-propbensun-5-anermn-2,6-mumernn-4-(tueno| 2,3-b Jnupuaun-3-wmn)-1,4-
OUTUAPONIUPUINH-3-KapOOKcHIaTa

IMupunus-3-unmetun-5-anetmn-4-(6enzo[b]tnoden-3-wun)-2,6-numernn-1,4-
OUTHAPONIMPUINH-3-KapOoKcuIaTa

1,1'-(4-(6enso[b]trod en-3-mn)-2-6eH3un-6-metun- 1 ,4- TMruaponupuInH-3,5-
numn)ouc(3Tan-1-oHa)

1-(5-auetmn-4-(6en3o[b]ruoden-3-mn)-2,6- tumeTi- 1,4- TUruIponupUANH-3-11)-2-
¢denmmTal- 1-oHa

Mertnn-5-anerun-6-merun-4-(tuenol 2,3-b Jnupuaun-3-mn)-2-(tpudpropmernn)-1,4-
IUTUAPONIUPUIUH-3-KapOoKcuIaTa

1-(2-metnn-5-(nunepunus- 1-kapoonun)-4-(tueno[ 2,3-b |nupuann-3-mn)-6-
(Tpudropmerin)-1,4- nuruaponupuaAnH-3-1i)3TaH- 1 -oHa

4-(((5-auerun-4-(6enzo[btruoden-3-un)-2,6-aumerun- 1,4- AUruApo-MUPUANH-3-
KapOOHMIT)OKCH )METHIT)OEH30MHOM KUCIIOThI

bensun-5-auetnn-6-mernin-4-(tnenol 2,3-bnupunnn-3-nn)-2-(tpudropmernn)-1,4-
OUTUAPOTIUPUIUH-3-KapOOKcuIaTa

IMupunun-3-unmetun-S-anetun-4-(5-¢propoenso[b Jruodpen-3-un)-2,6-numermn- 1,4-
OUTUAPOTIUPUIUH-3-KapOOoKcuIaTa

[Mupunus-3-unmetun-5-anetun-4-(7-6pombenso[ b tnoden-3-mn)-2,6- numern- 1,4-
OUTUAPONIUPUINH-3-KapOoKcuIaTa

[Mupunus-3-unmetun-5-anetmn-4-(7-unanodenso[ b Jtuod en-3-mn)-2,6-numern- 1,4-
IUTUAPONIMPUINH-3-KapOoKcuIaTa

[Mupunus-3-unmetun-S-anetmn-4-(5-xnopoenso[ b Jtuodpen-3-mn)-2,6-numermn-1,4-
OUTUAPONINPUINH-3-KapOoKcuIaTa

[Mupunus-3-unmeTun-5S-aneTmn-2,6-numetn-4-(tueno| 2, 3-b Jnupuaus-3-wun)- 1,4-
OUTUAPONINPUINH-3-KapOoKcuIaTa

[Mupunns-4-unmerun-5-anetmi-4-(5-xnopoenso[ b |tuodpen-3-mn)-2,6-numermn-1,4-
IUTUAPOTINPUIUH-3-KapOoKcuIaTa

4-(muknonponmikapdaMont)oeH3mi-S-auetui-4-(6enso[ b |ruoden-3-mn)-2,6-rumeT-

1,4-nurnaponupuaus-3-kapOokcunaTa
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[Mupunns-4-unmeTwn-5-anetn-2,6-numeti-4-(tueHo| 2,3-b Jmupunun-3-wmn)-
1, 4nurunponupuans-3-kapOokcuiara

4-6pomOen3ui-S-anerun-2,6-numerun-4-(tuenol 2,3-b lnupuann-3-mn)-1,4-
IUTUAPONIUPUIUH-3-KapOoKcuiaTa

3-Opomben3un-5-anerun-2,6-qumerni-4-(trueno[ 2, 3-b Jnupunus-3-mun)-1,4-
AUTHAPONUPUANH-3-KapOoKcHuiIaTa

2-6pomben3u-5-aueTui-2,6-numerui-4-(tueHo[ 2,3-b Jnupunaun-3-un)-1,4-
OUTUAPOTIUPUIUH-3-KapOOKcuIaTa

(3-propmupunun-4-un)meTi-5-auetun-2,6- gumerni-4-(tueno| 2,3-b Jnupunus-3-ui)-
1,4-quruaponupuaus-3-kapOokcunaTa

[Mupumunus-5-unmerun-5-anetun-2,6-mumeTn-4-(tueHo| 2,3-b J[nupuaun-3-un)-1,4-
OUTUAPONIUPUINH-3-KapOOKcHIaTa

(5-6poMmEpUMUANH-3-1JT)METHII-S-arieTii-2,6- numeTiin-4-(tueHo[ 2,3-b Jnupuaus-3-
win)-1,4-nuruaponupuanH-3-kapookcuiara

2-pernnmponan-2-wi-S-anetuwi-2,6-numeti-4-(tueno| 2,3-b Jmupunun-3-mn)-1,4-
IUTUAPONINPUINH-3-KapOoKcuIaTa

3-unaHoOeH3u-5-anetmn-2,6- tumetin-4-(tueno| 2,3-b jnupuaus- 3-un)-1,4-
IUTUAPONINPUINH-3-KapOoKcuIaTa

4-umanoOeH3mi-S-aneTun-2,6-tumetin-4-(tueno| 2, 3-b Jmupuaun-3-wmn)-1,4-
IUTUAPONIUPUIUH-3-KapOoKcuIaTa

(6-xIOpTIUPUANH-3-UIT)METHII-5-aneTun-2,6- iuMeTnin-4-(tueno| 2,3-b  nupuaus-3-nm)-
1,4-nurnaponupuaus-3-kapOokcunaTa

3-mopdoaunodeH3uI-5-aueTn-2,6-numeTin-4-(tueno[ 2,3-b |nupuann-3-mn)-1,4-
AUTHIPONHUPUANH-3-KapOoKcHIaTa

4,4-TUMeTUJILIMKIIOTEKCHIT-5-aeThi-2,6-numeti-4-(tueno| 2,3-b Jnupunun-3-un)- 1,4-
OUTUAPOTIUPUIUH-3-KapOOKcuIaTa

(2-xnOpTIUpUIUH-4-UJT)METHII-5-aueTun-2,6- iuMetnin-4-(tueno| 2,3-b Jnupuaus-3-ui)-
1,4-nuruaponupunus-3-kapOokcunaTa

Terparunpo-2H-nupan-4-un-5-anerun-2,6-qumetn-4-(tueHo| 2,3-b Jnupuaun-3-wn)-1,4-
OUTUAPONIUPUINH-3-KapOoKcuIaTa

4., 4-nuropumKIIorekC-S-aneTmn-2,6-numetn-4-(tueHo| 2,3-b jnupunun- 3-un)-1,4-
IUTUAPONIMPUINH-3-KapOoKcuIaTa

S-anetmn-N-6en3mn-N,2,6-Tpumerwn-4-(tueno| 2,3 -b Jnupuaun-3-un)-1,4-
OUTUAPONIMPUANH-3-KapOoKcaMuaa

Oxceran-3-un-5-anernin-4-(7-6pomoenso| b]tnoden-3-un)-2-uukaonponmi-6-merun- 1,4-
OUTUAPONINPUINH-3-KapOoKcuIaTa

Wzonponun-5-anerun-4-(7-6pombenso[ b | tnoden-3-un)-2-uuknonponi-6-metui- 1,4-
IUTUAPOTINPUIUH-3-KapOoKcuIaTa

Mertun-5-aueruin-4-(7-6pomOen3o[b|trnod en-3-un)-6-metui-2-(tpudropmerin)- 1,4-

IUTUAPONIUPUIUH-3-KapOoKcuiaTa
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[uxnonponuimeTui-S-anetui-4-(7-6pomoen3o[ b | tnoden-3-un)-2-uukionponmi-6-
MeTHJI- 1, 4-TuruaponupunnH-3-kapOokcuiara

Mertun-5-auetun-2-uukionponui-6-mermn-4-(7-(2,2,2-
tpudTopanermi)oenso[b|tuoden-3-un)-1,4-nurunaponupuaun-3-kapOokcuiara

2-(penunnponan-2-ui-S-auetun-4-(7-6pombenso[ b]ruoden-3-un)-2,6- numernn-1,4-
AUTHAPONUPUANH-3-KapOoKcHuiIaTa

Mertui-5-auerun-2-amuao-4-(6enso[b]tnoden-3-um)-6-merun- 1,4-nurunponupunus- 3-
kapOokcuiara

Mertun-2-amuno-4-(6en3o[b ] tuoden-3-un)-5-(uuknonpornankapOouu )-6-metu- 1,4-
OUTUAPOTIUPUIUH-3-KapOoKcuIaTa

Mertun-5-auerun-2-aMmuHo-4-(5-propdenso[b]ruoden-3-mn)-6-metumn-1,4-
OUTUAPONIUPUINH-3-KapOoKcuIaTa

Mertun-5-auerun-2-amuHo-4-(7-6pomoenso[b]tnoden-3-mun)-6-merun-1,4-
OUTHAPONIMPUINH-3-KapOoKcuIaTa

Mertun-5-auetui-2-aMuHo-4-(7-timanobe 3o b Jtuoden-3-mn)-6-metmn-1,4-
IUTUAPONINPUINH-3-KapOoKcuIaTa

[uxnoneHTun-5-anerun-2-amMmuHo-4-(7-6pomben3o[ btuoden-3-mn)-6-metwn- 1,4-
IUTUAPONINPUANH-3-KapOoKcuIaTa

Humetiin-2-amuHo-4-(7-unanobenso[ b Jtuoden-3-nn)-6-mernn- 1,4-quruaponupuauH-
3.5-nukapbokcuiaTta

IuknonenTun-5-anerun-2-amuno-4-(7-imanodensol b Jruoden-3-mn)-6-mernn-1,4-
IUTUAPONIUPUIUH-3-KapOoKcuiaTa

Jumetun-2,6-nuamuno-4-(6enso[b]ruoden-3-un)-1,4- nuruaponupuans-3,5-
aukapOoKcuIaTa

[uknonponuiMeTni-5-auetun-2-aMmuHo-4-(7-uuanodensol bltuoden-3-mn)-6-mermn-1,4-
OUTUAPOTIUPUIUH-3-KapOoKcuIaTa

4,4-muTOPUUKIIOTEKCUIT-5-aeTHII-2-aMIUHO-4-( 7-1inano0en3o[ b [tnopeH-3-m)-6-
MeTHJI- 1, 4-TUrHapONHPUINH-3-KapOoKCcHIaTa

Mertun-2-aMuHO-5-11nano-4-(7-1manoben3o[ b Jtuod en-3-wn)-6-metmn- 1,4-
OUTUAPONIUPUINH-3-KapOoKcuIaTa

4-propbensun-5-anermn-2-amuHo-4-(7-unanodenso[b]tnoden-3-mun)-6-merun-1,4-
OUTUAPONIMPUINH-3-KapOoKcuIaTa

Mertun-5-auerun-2-amMmuHo-4-(5-¢proptreno| 2,3-b jnupunns-3-mn)-6-metun-1,4-
OUTUAPONINPUINH-3-KapOoKcuIaTa

Merun-2-aneramuao-S-auetmi-4-(5-proprueno| 2,3-b [mupunun-3-mn)-6-metm- 1,4-
OUTUAPONINPUANH-3-KapOoKcuIaTa

L{uKIOneHTHIMETUII-S-aleTH-2-aMuHO-4-( 7-1tnanodensol b tnoden-3-mn)-6-mermn-1,4-
IUTUAPONINPUIUH-3-KapOoKcuIaTa

3-(IUKJIOTIPOITUIIMETHIT )-5-MeTUJI-2-aMUHO-4 - (7 -1tnano0en3o[ b | tuoden-3-um)-6-meTni-

1,4-nuruaponupunus-3,5-qukapOokcuiara
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Humetin-2-amuHo-4-(7-unanobensol b ltuoden-3-nm)-6-muxnonponui-1,4-
OUTUAPOTIUPUINH-3,5-TuKapOoKcHIaTa

3-(IUKJIOTIPOITUIIMETHIT )-5-MeTUJI-2-aMUHO-4- (7 -tnano0en3o[ b | tnoden-3-un)-6-
LUKJIONPONUI- 1 ,4-quruaponupuaus-3,5- nukapOokcuiara

Jdumetun-2,6-auamMuHo-4-(7-unanoben3o[ b ruoden-3-mn)- 1,4- nuruaponupunus-3,5-
aukapOoKcuIaTa

5-(UMKJIOTIPONTUIMETH )-3-MeTHII-2-aMUHO-4-(7-1tnanoben3o[ b Jtuoden-3-uin)-6-
LUKJIONPONUI- 1 ,4-quruaponupuaus-3,5- nukapOokcusiara

3-(4-¢propOen3un) 5-meTun-2-amMmuno-4-(7-unanodbenso[b]tuoden-3-wmn)-6-merun-1,4-
OUTUAPOTIUPUINH-3,5-TuKapOOKCcHIaTa

3-(4-¢propOensun) 5-metui-2-amuHO-4-(7-11nanobeH3o[ b ruodeH-3-mn)-6-
UKJIONPONHJI- 1 ,4- TUruaponupuIuH-3,5- tukapOokcuiaTa

[uknonponuiMeTui-2-aMiuHO-S-1uaHo-4-(7-unanodenso[ b Jtnoden-3-un)-6-merun-1,4-
OUTHAPONIMPUINH-3-KapOoKcuIaTa

4-propOensun-2-amuHo-5-1inano-4-(7-unanodbenso[ b Jrnoden-3-wmn)-6-merun-1,4-
IUTUAPONINPUINH-3-KapOoKcuIaTa

[uxnonponuiMeTi-6-aMiuHO-S-1tnaHo-4-( 7-unanodenso[ b | tnoden-3-un)-2-
LUKJIONPONUJI- 1 ,4- TuruaponupuauH-3-kapookcuiara

3-LUKJIOeHTUJI-5-MeTHII-2-aMUHO-4-(7-unanoden3o[ b | tnod en-3-un)-6-metun-1,4-
OUTUAPOTIUPUINH-3,5-TuKapOoKCcHIaTa

[uxonponuiMeTui-S-aneTui-2-aMmuao-4-(6-1tnanooen3o[ b ruoden-3-wn)-6-mermn-1,4-
IUTUAPONIUPUIUH-3-KapOoKcuiaTa

uknorekcun-5-auerun-2-amMmuHo-4-(7-nuuanodensol b ruoden-3-um)-6-merun-1,4-
AUTHIPONHUPUANH-3-KapOoKcHIaTa

[{MKIOreKCHIIMETHII-5-aueTHi-2-aMuHO-4-(7-nanoden3o[ b Jtuoden-3-mn)-6-mermn- 1,4-
OUTUAPOTIUPUIUH-3-KapOOKcuIaTa

[uxnonponunmeTui-2-aMuHO-4-( 7-1inanobeH3o[ b JruodeH-3-ui)-5-
(mmksIonponaHkapOoHW)-6-MeTH- 1 ,4- TUuruaponupuanH-3-KapOOKCHIaTa

3-¢ropben3un-S-anerun-2-aMmuHo-4-(7-1uanoden3o[ b Jruoden-3-un)-6-metui-1,4-
OUTUAPONIUPUINH-3-KapOoKcuIaTa

3-(uuKI00yTUIMETH )-5-MeTHII-2-aMuHO-4-(7-unanoden3o[ b tuoden-3-wmn)-6-merun-
1,4-nuruaponupuane-3,5-1uKapOoOKCHIaTa

3-((3,3-nud TopIMKIO0y THIT ) METHI ) - S-MeTHII-2-aMUHO-4-( 7-1tnano0en3o[ b | tnodeH-3-
wi)-6-MeTmi- 1, 4- nurunponupuana-3,5-nukapOoKcuiaTa

[uknonponuiMeTui-2-aMHHO-S-kapbamoni-4-(7-unanodenso[b]tnoden-3-mm)-6-
MeTHII- 1, 4-TuruaponupuanH-3-KapOoKcHIaTa

3-((2,2- g TOPIUKIIONPOITHI )METUI ) - S-MeTHJI-2-aMIHO-4-(7-1tnanobeH30[ b tnodeH-3-
wi)-6-meTmi- 1 ,4- nurunponupuani-3,5-nukapOoKcuiaTa

S-UUKJIONPOTHII-3-(LIUKJIONPOITMIMET U ) -2-aMHHO-4-( 7-11nano0eH30[ b tnod eH-3-m)-6-

MeTw-1,4-uruaponupunus-3,5-aukapobokcunara
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3-((2,2- i TOPIUKIIONPOITHI )METHI ) -5 -MeTHJI-2-aMIHO-4-(7-1tnano0eH30[ b [ tuod eH-3-
W1)-6- HUKJIONPOITHII- | ,4- THrHApONTUPUINH-3,5- TuKapOoKcHiIaTa

3-(IUKJIOTIPOITUIIMETHIT )-5-MeTUJI-2-aMUHO-4 - (7 -1tnaHo- S-propdenzo[b]tnod en-3-mm)-6-
MeTuiI-1,4-muruaponupunuH-3,5-aukapobokcunara

3-(IUKJIOTIPOTTUIIMETHIT )-5-MeTUJI-2-aMUHO-4 - (7 -1tnano-4-propoenzo[b]tnod en-3-mm)-6-
mMeTw-1,4-nuruaponupunus-3,5-qukapOokcuiara

3-u30nponui-S-MeTHi-2-aMuHo-4-(7-1imanodenso[ b ruoden-3-un)-6-merun- 1,4-
OUTUAPOTIUPUIUH-3,5-TuKapOOKCHIaTa

3-((2,2-mudrop-3,3-IUMETUIILMKJIOTPOITHIT )METHI ) - 5 -METHJI-2-aMUHO-4-( 7-
uaHo0eH30[b]rroden-3-mn)-6-meTun- 1,4-muruaponupuars-3,5-nukapOokcuiaTa

5-MeTui-3-HeoneHTI-2-aMiuHO-4-(7-unanoben3o[ b Jtuoden-3-un)-6-merui- 1,4-
OUTUAPONUPUINH-3,5-TuKapOOKCcHIaTa

3-(UMKJIOTIPOTTMIIMETHI )-5-MeTHII-2-aMHHO-4-(7-tnanoTreHo| 3,2-b Jnupuans-3-w)-6-
MeTHII- 1, 4-TuruaponupunuH-3,5-nukapookcunara

5-MeTui-3-HeoneHTI-2-aMiuHO-4-(7-tnanoben3o[ b Jruoden-3-um)-6-uxnonponuni- 1,4-
OUTUAPOTIUPUANH-3,5-TuKapOOKCcHIaTa

buc(uuknonponunmernn)-2-aMuno-4-(7-inanobensol b frnoden-3-nn)-6-mermin- 1,4-
OUTUAPOTIUPUINH-3,5-TuKapOOKCcHIaTa

3-(umKIOIPONUIMETHN )-5-(TIpon-2-1H- 1 -1i)-2-aMuHO0-4-(7-imanooen3o[ b | tnod en-3-
win)-6-meTmi- 1 ,4- nurunponupuani-3,5-nukapOoKcuiaTa

3-(IUKJIOTIPOITUIIMETHIT )-5-MeTHII-2-aMUHO-4- (5, 7- nuumnanoden3o[ b | tnoden-3-mm)-6-
MeTwI-1,4-uruaponupunus-3,5-aukapookcunara

5-(0yT-2-uH-1-1n)-3-(UUKIONPONUIMETH)-2-aMUHO-4-(7-11nanoben3o[ b tnoden-3-wmn)-
6-MeTuiI- 1,4- nuruaponupuanH-3,5-aukapookcuiara

5-metun-3-(2,2,2-rpudropaTin)-2-amMuHO-4-( 7-unanooen3o[ b tnod eH-3-wmn)-6-meTH-
1,4-nuruaponupuanH-3,5-1uKkapOoKcHIaTa

3-(uuksonpormuameTi )-5-(2,2,2-TpudTopatui)-2-aMmuHo-4-( 7-timanoden3o[ b [ ruoden-3-
wi)-6-MeTu- 1,4- TurunponupuanH-3,5-nukapOoKcuiaTa

3-(LUKJIOTIPOMTUIIMETHIT )-5-MeTHJI-2-aMUHO-4-(6-X 10p-7-1imanoben3o[ b tnoden-3-m)-6-
MeTHII- 1 ,4-TUrHapONHPUINH-3,5- 1uKkapOoKcuaTa

3-(2-¢rop-2-meTrnnponui)- S-MeTHi-2-aMuHO-4-(7-11nanoden3o[ b rnoden-3-wmn)-6-
MeTHII- 1, 4-TuruaponupunuH-3,5-nukapookcunara

3-(MKJIOTIPOITUITMETHIT )-5-MeTHJI-2-aMUHO-4 - (7 -1InaHo-6-
(Tpudropmermn)denso[blrnoden-3-un)-6-merni-1,4-qurunaponupunus-3,5-nukapOoKkcunaTa

5-metwn-3-npon-2-uH-1-un  2-amuHO-4-(7-1tmanoben3o[bruoden-3-wmn)-6-mermn-1,4-
OUTUAPONIUPUINH-3,5-TuKapOOKCcHIaTa

3-(IUKJIOTIPOITUITMETHIT )-5-MeTHJI-2-aMUHO-4-(7-tnano0en3o[ b | tnod en-3-un)-6-
(Tpudropmermn)-1,4- nuruaponupunns-3,5-aukapOokcunara

4-(6enzo[b]ruoden-3-un)-2,6-numerni-1,4-nuruaponupuanH-3,5-aukapOooHUTpIIA

4-(6-ruppoxcudenso[b|ruoden-3-mn)-2,6-gumernn- 1,4- gurugponupunud-3,5-
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nukapOOHUTpUIIA

4-(6-merokcubenso[b]ruoden-3-mn)-2,6- numeri- 1 ,4-quruaponupunus-3,5-
auKapOOHUTpUIIA

2,6-numetun-4-(tueno[2,3-b \mupunun-3-un)- 1,4-muruaponupuaus-3,5-
IuKapOOHUTpUIIA

4-(6enso[b]ruoden-3-nn)-2-merun-6-¢penun-1,4-guruaponupuans-3,5-nukapOoHUTpHIIa

4-(6enso[b]ruoden-3-mn)-2-nukronponii-6-mMeTui- 1,4-Auruaponupuans-3,5-
IUuKapOOHUTpUIIA

5-anertun-4-(6enso[b]ruoden-3-wmn)-2,6-qumeri- 1,4- TuruaponupuanH-3-
KapOOHHUTpHIIA

Ortun-4-(6enso[b]ruoden-3-mn)-5-uuano-2,6-numerun- 1 ,4- TUru AP OMUPUIIH-3-
kapOokcmiara

Itun-4-(6enso[b]rnoden-3-mn)-5-unano-2-merun-6-penni-1,4-muruaponupuaus-3-
kapOokcumara

Ortun-4-(6enso[b]rrnoden-3-mn)-5-unano-2-UKIONPONUI-6-MmeTui- 1,4-
IUTUAPONINPUINH-3-KapOoKcuIaTa

Mertun-4-(6en3o[b]tuoden-3-mn)-5-1muaHo-2-uukaonponmi-6-meTmi- 1,4-
IUTUAPONINPUANH-3-KapOoKcuIaTa

1,1'-(4-(6en3o[b]troden-3-mn)-2,6-tumeTni- 1 ,4- TUrUAPOTTMPUANH- 3,5 - TUHIT ) TUITAHOHA

1,1'-(4-(6-runppoxcubenso[ b Jruoden-3-mn)-2,6-mumermn- 1,4-muruaponupuans-3,5-
aumn)ouc(sTan-1-oHa)

1,1'-(4-(6-merokcubenso[ b Jruodpen-3-un)-2,6-numermn- 1 ,4-nuruaponupuans-3,5-
JUWIT) AU TAaHOHA

1,1'-(4-(6enszo[b]ruoden-3-mn)-2,6- TMUUKIONPONUI- 1 ,4-TUTHAPONUPUANH-3,5-
T ) T3 TAaHOHA

1,1'-(4-(5-xnopbenzo[b]tuoden-3-mn)-2,6-qumerwi- 1 ,4- TMrugpOnupuanH-3,5-
TV IU3TAaHOHA

1,1'-(4-(5-6pombenso[b|tuoden-3-un)-2,6-aumerun- 1,4- iuruaponupuans-3,5-
TV IU3TAaHOHA

1,1'-(4-(5-propbenso[b]tnoden-3-un)-2,6-numernn- 1 ,4-iurugponupuauH-3,5-
nun)ouc(3Tan-1-oHa)

1,1'-(2,6- numetnin-4-(5-mopdonunodenso[ b |tuodp en-3-un)- 1,4-nurunpormupuans-3,5-
nunn)ouc(3Tan-1-oHa)

1,1'-(2,6-numetin-4-(5-(4-merunnunepasus- 1 -mn)oenso[ b tnopen-3-wmn)-1,4-
OUTHIPONUPUINH-3,5-numn)ouc(3Tan- 1-oHa)

1,1'-(4-(5-(6en3unamunao)den3o[b|tnoden-3-mn)-2,6-numernn- 1 ,4- TMruapONupUIUH-
3.5-numn)ouc(stan-1-oHa)

3-(3,5-nnanerun-2,6-numernn- 1,4- nurunponupuant-4-mn)denso[b]runopen-5-
KapOOHHUTpUIIA

3-(3,5-nunanerun-2,6-numerun- 1,4- nurunponupuant-4-mn)denso[b]ruopen-5-
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KapOOHOBOW KHCIIOTHI

N-uuknonponun-3-(3,5-auanernn-2,6-numerun- 1,4-nuruaponupuanH-4-
mn)0en3o[b]ruoden-5-kapbokcamuna

N-(uuknonponunmerun)-3-(3,5-quanetn-2,6-numetun- 1 ,4- iuruaponupuana-4-
un)6en3o[b]ruoden-S-kapbokcamuaa

1,1'-(2,6-mumeTnn-4-(5-(4-merunnunepasus- 1 -kapoonmn)oenso[b Jruopen-3-un)-1,4-
AUTHAPONUPUANH-3,5-1umin)ounc(3tan- 1-oHa)

1,1'-(2,6-numernn-4-(5-(mopdonun-4-kapdbonun)oenso[bruodpen-3-mn)-1,4-
TUTHIPONUPUINH-3,5-1umn)ouc(3TaH- 1-oHa)

1,1'-(2,6-numetni-4-(tueno| 3,2-c Jnupuaun-3-min)- 1, 4- ITMru ApONUPUIUH-3,5-
i )ouc(sTan-1-oHa)

1,1'-(2,6-numerni-4-(tueno| 2,3 -c lnupuaun-3-wun)- 1, 4- ITMru ApOnUpUInH-3,5-
numn)ouc(sTan-1-ona)

1,1'-(2,6-numerun-4-(tueno[ 2,3-b|nupunun-3-un)- 1,4-qurunponupunus-3,5-
numn)ouc(3Tan-1-oHa)

Humernn-5-anerun-4-(6enso[b]ruoden-3-un)-6-merun- 1,4-muruaponupuaus-2,3-
nukapOokcuiaTa

Humernn-5-anernn-4-(7-uuanodenso[brnoden-3-mn)-6-merun- 1,4- turuaponupuIuH-
2,3-nukapOokcuiarta

Mertun-5-auetun-4-(6en3o[b|rroden-3-wn)-2-unknonponui-6-metm- 1,4-
IUTUAPONIUPUIUH-3-KapOoKcuiaTa

Humerun-4-(6enso[b]|tuoden-3-un)-2,6-nunuxnonponui- 1 ,4- turuaponupuans-3,5-
nukapObokcuiaTa

Ortun-5-auerun-4-(6euso[b Jruoden-3-un)-2,6-aumetn- 1,4- iMruApONUPUANH-3-
kapOokcunaTa

Mertun-5-auerun-4-(5-xiaopoenso[b]tuoden-3-un)-2,6- numernn- 1 ,4- TMruAPOMTUP U H-
3-kapOokcunaTta

1,1'-(4-(6en3o[b]Trod eH-3-11)-2-HUKIONPOIHI-6-MeTHII- | ,4- TUTHAPO-TUPUIUH-3,5-
TV IU3TAaHOHA

1-(4-(6enso[b]tuoden-3-mn)-2,6- tumernn-S-(meruncynb(onmn)- 1 ,4- TUruapo-MUpUINH-
3-u)3TaHOHA

Merun-5-auerun-4-(5-propdenso[b]tuoden-3-mn)-2,6-numernn- 1 ,4- TMrugpOMTUPUIUH-
3-kapOokcunarta

Mertun-5-auetun-4-(5-6pomben3o[b]tuod en-3-ui)-2,6-mumeTn- 1,4- TUruAPOTHPUTHH-
3-kapOokcunaTta

MeTHI-S-aueTmi-4-(5-unanodenso[b]tnoden-3-mn)-2,6-numerni- 1, 4- IMruAPONTUPUIUH-
3-kapOokcunarta

3-(3-auermn-5-(mMerokcukapOoHm)-2,6- quMe - 1 ,4- turuagponupuanH-4-
w1)0eH30[b]rrodeH-5-kapOOHOBOM KHCIOTHI

Merun-5-auernn-4-(5-(uuxnonponmikapdamonit)oen3o[ b | tuoden-3-un)-2,6- numeTn-
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1,4-nurnaponupunus-3-kapOokcunaTa

Mertun-5-auerni-4-(5-((mukonpomuameri )kapoamorn )oenso[ b tnoden-3-wmn)-2,6-
auMeTHI- 1, 4- muruaponupuanH-3-kapobokcunara

Merun-5-auerun-2,6-numerun-4-(5-(4-merunnunepasus- 1 -kapoonun)oenzo[b|trnod en-
3-un)-1,4-nuruaponupuanH-3-kapOoKcuiara

Mertun-5-auerun-2,6-aumetnn-4-(5-(Mopdonun-4-kapbonmn)oenso[ b tnoden-3-wmn)-
1,4-nurunponupuans-3-kapOokcuiara

Merun-5-auerun-2,6-numerun-4-(tueno| 3,2-cnupuaus-3-uin)- 1 ,4- IMruApONUPUIUH-3-
kapOokcuiara

Mertun-5-auerun-2,6-numerun-4-(tueno| 2,3 -cJnupuaus-3-un)- 1, 4- ITMru ApOnUpUIrH-3-
KapOoKcuiara

Mertun-5-auerwn-2,6-numerun-4-(tueno| 2,3-b [mupunun-3-wn)- 1,4-quruaponupunus-3-
KapOokcHara

Mertun-5-auerwi-2-mukinonponui-4-(5-propdenso[b]tnoden-3-un)-6-merun-1,4-
OUTUAPONINPUINH-3-KapOoKcuIaTa

Humetun-2,6-gumukionponui-4-(5-gropdbenso[b]tnoden-3-wmn)-1,4-guruaponupuaus-
3.5-nukapbokcuiaTta

MeTtun-5-auerin-2-quKionponui-6-metn-4-(tueso| 2,3-b [nupuans-3-nn)-1,4-
OUTUAPONINPUINH-3-KapOOoKcuIaTa

Humernn-2,6-gunukionponui-4-(tueno| 2,3-b [nupunaus-3-mnn)- 1,4- auruiponupuans-
3.5-nukapbokcuiarta

Mertun-5-auerun-4-(6en3o[ b |rruoden-3-mn)-2,6-muuukaonponui- 1 ,4- TMrugponupuIuH-
3-xapOokcunara

Metun-5-auerun-4-(5-xnopoen3o[b]tuod eH-3-mn)-2-uknonponui-6-mermn- 1,4-
AUTHAPONUPUANH-3-KapOoKcHIaTa

Jumetin-4-(5-xnopoens3o[b]tuod en-3-wmn)-2,6- muuKnonponui- 1,4- TMruaApOnupHIuH-
3,5-nukapbokcuiara

Mertun-5-auerun-4-(7-6pombenso[b]trnod eH-3-mn)-2-uuknonponii-6-metui- 1,4-
IUTUAPONIUPUINH-3-KapOoKcuIaTa

Mertun-5-auerwi-2-nukinonponui-4-(7-(muknonponmikapdamonn )oeH3o[ b [ tuoden-3-
win)-6-metui- 1,4- iurunponupuaus-3-kapOokcunara

Mertun-5-auerun-4-(7-unanobenso[b]tnoden-3-wmn)-2-muknonpomnui-6-metui-1,4-
OUTUAPONIMPUINH-3-KapOoKcuIaTa

Humetin-4-(7-unanodenso[b]tuopen-3-mn)-2,6- muuknonponui- 1 ,4- TMruapOUPHIUH-
3.5-nukapbokcuiarta

Mertun-5-auetwn-2-uukinonponui-4-(7-(merokcukapOoonmn)denso[ b]tuoden-3-mn)-6-
MeTHII- 1 ,4-muruaponupunnH-3-kapOokcuiara

Humetnin-2,6-aunukinonponui-4-(7-(MerokcukapOorun)oenso[ bl tnogpen-3-um)-1,4-
OUTUAPOTIUPUINH-3,5-TuKapOoKcHIaTa

3-(3-aueTun-6-UKIONPONUI-S-(METOKCUKApOOHNN)-2-MeTUII- 1 ,4-TuruaponupuuH-4-
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w1)0eH30[b]rrodeH-7-kapOOHOBOM KHCIOTHI

bensun-5-auernn-2-uknonponui-6-merun-4-(tueHo| 2,3-b Jnupunus-3-mnn)-1,4-
IUTUAPONIUPUIUH-3-KapOoKcuiaTa

[Mupupun-4-unmetwn-5-anetmi-4-(6ens3o[ b ruoden-3-wmn)-2-mukaonponui-6-merun- 1,4-
AUTHAPONUPUANH-3-KapOoKcHIaTa

buc(nmupuann-4-unmerun)-2,6-ruuknonponii-4-(tueno| 2,3-b jnupuaun-3-nmn)-1,4-
AUTHAPONUPUANH-3,5-1uKkapOokcunaTa

IMupunun-4-unmetun-5-anetun-4-(7-6pombenso[brnoden-3-wmn)-2,6-numerin- 1,4-
OUTUAPOTIUPUINH-3-KapOoKcuIaTa

[Mupunun-4-unmetun-5-anetun-4-(5-xnopoenso[ b | TrnodeH-3-ui)-2-uuKIonponiI-6-
MeTHJI- 1, 4-TUrHapOnHpUINH-3-KapOoKcHIaTa

IMupunus-4-unmetun-5-anetn-4-(7-unanodenso[ b | tnod eH- 3-mi)-2 - HUKJIOPOHI-6-
MeTHJI- |, 4-TUrHaponupUInuH-3-KapOoKcHIaTa

[MupuauH-4-uaIMeTHII- 5 -ale THII-2- TUKJIONPOnI-6-MeThiI-4-(Trueno|[ 2,3-b jrupunus-3-
wn)-1,4-nuruaponupuanH-3-kapookcuiara

bensun-5-auerwn-2-nuknonponui-4-(7-(merokcukapoonmn)denso[ b Jtuoden-3-mn)-6-
MeTHJI- 1, 4-TUruaponupuInH-3-KapOoKCcHIaTa

Hubensun-2,6-munukionponui-4-(7-(Mmerokcukapoonmt)oen3o[ b Jtuoden-3-mn)-1,4-
OUTUAPOTIMPUINH-3,5-TuKapOoKcHIaTa

bensun-5-auernn-4-(7-(merokcukapOoHmwn)oen3o[ b ruodpen-3-mn)-2,6- tumerwn- 1,4-
IUTUAPONIUPUIUH-3-KapOoKcuiaTa

Merun-3-(3,5-nuauerun-2,6-numerni- 1 ,4- guruaponupunu-4-mn)oenso[ b]tnoden-7-
kapOokcuiara

3-(3,5-ananernn-2,6-numerni- 1,4- nguruaponupunaus-4-un)oenso[b]ruoden-7-
KapOoHHUTpUIA

[Mupuaun-4-unmetun-5-anetun-4-(7-6pomoen3o[ b tnodeH-3-1)-2-UKIoNPOUI-6-
MeTHJI- 1, 4-TUrHapONHPUIUH-3-KapOoKcHIaTa

4-DTopOeH3UIT-5-aleTUIIT-2-[IUKJIONPONHI-6-MeTuiI-4-(Tueno|[ 2,3-b Jmupunun-3-wn)-1,4-
IUTUAPONIUPUINH-3-KapOoKcuIaTa

buc(4-pTopOensmn) 2,6-muuknonponui-4-(tueno|[ 2,3-b jrupunun-3-mumn)- 1,4-
OUTUAPOTIUPUINH-3,5-TuKapOOKCcHIaTa

4-nmaHOOeH3MIT- 5 -aleTHIT- 2 - IUKJIONPONHI-6-MeTHi-4-(Truero[ 2, 3-b jnupuaus-3-un)-1,4-
OUTUAPONIMPUINH-3-KapOoKcuIaTa

Merun-5-auerun-4-(7-xnopdenso[b]tnoden-3-wmn)-2-uukaonponui-6-metui- 1,4-
IUTUAPONIMPUINH-3-KapOoKcuIaTa

Metui-5-aueTui-2-uKIonponwi-6-metui-4-(7-(tpudropmern)oenso[ b tnoden-3-
wn)-1,4-nuruaponupuanH-3-kapOookcumiara

3-xnopben3un-S-anernn-2,6-numernin-4-(tuenol 2,3-b lnupuann-3-un)-1,4-
AUTUAPONIUPUINH-3-KapOOoKcuIaTa

2-pernnmponan-2-mi-S-anetui-4-(7-0pomoenso[ b ruodeH-3-mi)-2- UKo ponui-6-
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MeTHJI- 1, 4-TuruaponupunnH-3-KkapOoKcHuIaTa

[{uknorekcui-5-aneTui-2-uKkiIonponui-6-mMetun-4-(tneno| 2,3-b nupuaun-3-un)-1,4-
IUTUAPONIUPUIUH-3-KapOoKcuiaTa

2-pernnmponaH-2-mi-S-aueTui-2- HUKJIonponii-6-mMeTmi-4-(tueHo| 2,3-b Jnupuaus-3-
wn)-1,4-nuruaponupuans-3-kapOokcuiara

1-(4-(7-6pombenso[b]rroden-3-mn)-5-(uukaonponaHkapOOHM )-6-LIUKJIOTPOITHII-2-
MeTh-1,4-TuruaApONupUINH-3-11)3TaH- 1 -oHa

3-xJ10pOEH3UII-5-a1e TUI-2 - TUKJIONPONUI-6-MeTui-4-(tTueno| 2,3-b Jnupunus-3-mn)-1,4-
OUTUAPOTIUPUINH-3-KapOoKcuIaTa

2-(4-propdennn)nponan-2-ui-S-anetui-2,6-numerni-4-(tueno[ 2,3-b Jnupuann-3-wmn)-
1,4-nuruaponupunus-3-kapOokcuiaTa

2-(4-propdennn)nponan-2-ui-S-anetun-4-(7-6pomdenso[ b rnoden-3-wmn)-2-
UKJIONPONUJI-6-MeTHI- | ,4- Turuaponupuaus-3-kapobokcunara

2-(4-dpropdernn)nponan-2-ui-S-aueTHiI-2- TUKJIONPOI-6-MeTHi-4-(THeHo|[ 2, 3-
b]mupunun-3-un)- 1,4- muruaponupuaus-3-kapOokcunarta

Mertun-5-auerwn-2-muknonponui-4-(7-gropdenso[b]tnoden-3-un)-6-merun-1,4-
OUTHAPONIMPUINH-3-KapOoKcuIaTa

L{MKIOTTPONMMIIMETHII- 5 -alle THIT-2 - TUKJIONPONTHII-O-MeTHI-4-(TreHo[ 2,3-b [ mupuaus- 3-
wn)-1,4-nuruaponupuanH-3-kapookcumiara

LuKIOneHTHII-5-aeTHI-2 - UKJIONPOonI-6-MeTii-4-(tueno| 2,3 -b |[mupuann-3-mn)-1,4-
IUTUAPONIUPUIUH-3-KapOoKcuIaTa

Huxnonponmimerui-S-anetuin-4-(7-uunanodens3o b ruoden-3-wmn)-2-ukaonponui-6-
MeTwi-1,4-nuruaponupunuH-3-kapOokcuiaTa

Metun-5-auerun-4-(7-6pombenso[btuoden-3-um)-2-uknodyrun-6-merun- 1,4-
AUTHIPONHUPUANH-3-KapOoKcHuiIaTa

Humetun-4-(7-uuanoben3o[b]rroden-3-ui)-2-uukionponui-6-meT- 1,4-
OUTUAPOTIUPUINH-3,5-TuKapOOKCcHIaTa

Merun-5-uunano-4-(7-uuanodenso[b]ruoden-3-mn)-2-uknonponui-6-metun- 1,4-
IUTUAPONIUPUINH-3-KapOoKcuIaTa

Mertun-5-auerni-4-(7-6pombenso[b]truod en-3-mn)-2-uuknoneHTui-6-metun- 1,4-
OUTUAPONIUPUINH-3-KapOoKcuIaTa

Mertun-5-auerui-4-(7-6pomben3o[b|trnod eH-3-mn)-2-uukinorekcun-6-metun- 1,4-
OUTUAPONIMPUINH-3-KapOoKcuIaTa

Mertun-5-unano-4-(7-nuuanobenso[ b]rnoden-3-mn)-2,6- muiukionpomui- 1,4-
IUTUAPONIMPUINH-3-KapOoKcuIaTa

3-((4-metmnmuniepazus- 1 -wn)merwn)oeH3 - S-aueTmi-4-( 7-6pombenso[ b tuoden-3-wmn)-
2,6-numerni- 1 4- quruaponupuanH-3-kapOokcuiaTa

3-(TuKJIOTIPOITUIMETHI )-5-MeTUII-4-( 7-11nano6eH30[ b [ trnod eH-3-1i)-2-uukIonponmi-6-
MeTwiI- 1,4-muruaponupunus-3,5-aukapobokcunara

3-(uuksonponuameTi )-5-metui-4-(7-manobens3o[ b Jruodpen-3-um)-2,6-
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TULAKJIONPOIIII- 1 ,4- TUTUAPONIHMPUANH-3,5- TUKapOOKCHIaTa

HuxnonponuimeTui-S-1uano-4-(7-uuanodbe 3o b ruodeH-3-mi)-2-uKIonponui-6-
MeTHI- 1, 4-muruaponupunuH-3-kapOokcunara

Humernn-2-1uano-4-(7-uunanobenso[ b Jtuoden- 3-nin)-6-nuxnonponui- 1,4-
AUTHAPONUPUANH-3,5-1uKapOoKkcunara

Humernn-2-mpano-4-(7-unanodensol b Jtnop en-3-mn)-6-merun-1,4- iuruaponupuaH-
3.,5-nukapOokcuiara

Metui-5-auerun-2-((2-aMUHOITOKCH )MeTuN )-4-(6en3o[ b |truod en-3-mi)-6-metmn-1,4-
OUTUAPOTIUPUINH-3-KapOoKcuIaTa

Mertun-5-auetui-2-((2-aMuUHOITOKCH )MeTu )-4-(7-6pomOen3o[ b ] tnod en-3-um)-6-mMeTui-
1,4-nuruaponupunus-3-kapOokcuiaTa

Mertun-5-auetui-2-((2-aMUHOITOKCH )MeTu )-4-( 7-timanoben3o[b [ tuoden-3-wmn)-6-
MeTHJI- |, 4-TUrHaponupUInuH-3-KapOoKcHIaTa

Humetin-4-(7-unanodenso b]tuoden-3-wmn)-2-nukiaonponii-6-popmmi-1,4-
OUTUAPOTIUPUINH-3,5-TuKapOOKCcHIaTa

Humetn-4-(7-unanodenso[ b tuopen-3-mn)-2-uuknonponui-6-(ruapokcumetan)- 1,4-
OUTUAPOTIUPUINH-3,5-TuKapOOKCcHIaTa

Humetin-4-(7-unanooenso[b]tuopen-3-mn)-2-popmui-6-meTui- 1 ,4- TUru I pOnupUAHH-
3.5-nukapbokcuiarta

Humetnn-4-(7-unanodenso[b]tuopen-3-mn)-2-(rugpoxkcumernn)-6-merui-1,4-
OUTUAPOTIUPUINH-3,5-TuKapOoKcHIaTa

JumeTnin-2-1iuano-6-metun-4-(tueno| 2,3-bnupuaus-3-un)- 1,4-quruaponupuans-3,5-
nukapObokcuiaTa

HuknonponuimMeTui-5-auetui-4-(6-uunanodeH3o[ b tnog eH-3-1mi)-2- HHKIomponI-6-
MeTui-1,4-nuruaponupunuH-3-kapOokcuiarTa

[uxnonponunmeTui-2,5-nuanetTui-4-(7-unanoden3o[ b ruoden-3-wmn)-6-metun- 1,4-
OUTUAPONIUPUIUH-3-KapOoKcuIaTa

Tuppoxnopuna METHI-S-aleTui-2-aMuHo-4-(6en3o[ b Jtuoden-3-mn)-6-metmn-1,4-
IUTUAPONIUPUINH-3-KapOoKcuIaTa

TpudropmerancynbdoHnara METHJI-5-aneTni-2-amMuHo-4-(6en3o[ b tnoden-3-mn)-6-
MeTHJI- |, 4-TUrHapOnHpPUINH-3-KapOoKcHIaTa

4-(mupupnH-4-mn)oeH3nn-S-anetui-2,6- tumernin-4-(tueno| 2,3-b Jnupunus-3-mn)- 1,4
OUTUAPONUPUINH-3-KapOoKcuIaTa

4-(mupuanH-3-mn)0eH3nn-S-anetui-2,6- numetnn-4-(tuenol 2,3-b |mupuann-3-mn)-1,4-
IUTUAPONIMPUINH-3-KapOoKcuIaTa

3-(mupunuH-4-un)oeH3un-5-anetun-2,6- tumerun-4-(tueno|[ 2,3-b jrupunun-3-um)-1,4-
IUTUAPONINPUINH-3-KapOoKcuIaTa

3-(mupunun-3-un)OeH3un-5-anerun-2,6- tumeruin-4-(tueno| 2,3-b Jrupunun-3-umn)-1,4-
AUTUAPONIUPUINH-3-KapOOoKcuIaTa

2-(nupuanH-4-mn)oeH3nn-S-anetui-2,6- numernn-4-(tuenol 2,3-b Jnupuann-3-un)-1,4-
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IUTUAPONINPUINH-3-KapOoKcuIaTa
2-(nupuanH-3-mn)oeH3nn-S-anetui-2,6- numernn-4-(tuenol 2,3 -b Jnupuann-3-mn)-1,4-
IUTUAPONIUPUIUH-3-KapOoKcuiaTa

[3.4'-OunupunuH]-5-unmerun-5-anerun-2,6-numerni-4-(tueno| 2,3-b Jnupuaun-3-um)-
1,4-nurunponupuanH-3-kapOokcuiaara

[3,3'-Ounupunuu]-S-unmerui-S-anetui-2,6-numerui-4-(tueno| 2, 3-b jnupuaus-3-ui)-
1,4-nurunponupuans-3-kapOokcuiara

[2,4'-OunupunuH]-5-unmerun-S-anetun-2,6-numerui-4-(tueno[ 2,3 -b Jnupunun-3-mn)-
1,4-nuruaponupunus-3-kapOokcunaTa

[2,3'-OunupunuH]-5-unmerun-S-anetui-2,6-numetni-4-(tueno| 2, 3-b jnupuaun-3-mi)-
1,4-nuruaponupunus-3-kapOokcuiaTa

[2,3'-OunupunuH]-4-unmerun-S-anetui-2,6-numetni-4-(tueno| 2, 3-b jnupunus-3-ui)-
1,4-muruaponupunus-3-kapOokcunaTa

[2,4'-6unupunuH]-4-unmerun-S-anetun-2,6-numetui-4-(tueno[ 2,3 -b [mupunun-3-mn)-
1,4-nurnaponupunus-3-kapOokcunaTa

Metui-5-aueTui-2-uKiIonponui-6-metun-4-(7-(mupunun-4-ui)oen3o[ b Jtuod en-3-wn)-
1,4-nurnaponupunus-3-kapOokcunaTa

Mertun-5-auetwi-2-uukinonponui-4-( 7-unknonponmideH3o[ b [ tuod eH-3-mi)-6-MeT-
1,4-nurnaponupunus-3-kapOokcuiaTa

3-(mupunuH-4-1i)OeH3 M- S-aneThi- 2- UKIonponii-6-metni-4-(tueno| 2,3-b Jrupuaun-
3-un)- 1,4- nurunponupuanH-3-kapOoKcHIaTa

1,1'-(2,6-mumetn-4-(5-(nmupuaun-3-un)oensol b Jruodpen-3-umn)- 1,4- auruapo-nupuanH-
3,5-IUuiT)IU3TaHOHA

MeTtun-5-auetin-2-qukinonponui-6-metun-4-(7-pennndenso[b]ruoden-3-wmn)-1,4-
AUTHIPONHUPUANH-3-KapOoKcHuiIaTa

14. Coenunenue no modomy u3 . 1-13 a1 npuMeHeHus: B JIeueHUH 3a00JeBaHUS HITH
NATOJIOTUYECKOTO COCTOSIHUS, BOCIPHUMMYHBOTO K VIIVYLICHHIO TOCPEACTBOM AaHTAroHH3Ma
aHJIPOTEHOBOTO PELENTOopa W/ MIN TIIFOKOKOPTHKOUIHOTO PELeTITOPA.

15. Coenunenue mnsa mpumMeHeHus no .14, roe 3a0ojeBaHuE WIM TMATOJOTHMYECKOE
COCTOSIHME, BOCIPHUHMYHBOE K YJIVYLICHHIO [OCPEICTBOM AaHTArOHHU3Ma aHAPOTE€HOBOTO
peLenTopa W/WiM TIIFOKOKOPTHKOUIHOTO PELenTopa, BHIOPAHO U3 paka MPeACTaTeIbHON JKeJe3bl,
KaCTPALIOHHO-PE3UCTEHTHOTO paka IMPeACTaTeIbHON JKeNle3bl, paka MOKETYIOYHON JKEee3bl,
paka MOUEBOTO IMy3BIPs, paKa IMOYKH, PaKa XKEJTyIKa, paka JIETKUX, paka MOJIOYHOMH JKeJe3bl, paka
TOJICTOTO KHIIEYHHUKA, KOJOPEKTAIIbHOTO PaKa, paka sSIMUHUKOB M APYTHX COJHMIHBIX OMyXOJEH,
MEJIAHOMBI, METACTAa3UPYIOMINX 3JIOKAUYECTBEHHBIX HOBOOOpPA30BaHMH, HOOPOKAuECTBEHHOM
THIEPIIIa3HH MPENCTATEIbHON JKele3bl, CHHApOoMa noiukucTo3a ssuuHukos (PCOS), Bemanenus
BOJIOC, THPCYTH3Ma, aKHE, TUIIOTOHAIU3Ma, 3a00/IeBaHU ¢ MBIIIEYHOW arpodueil u KaXeKCuw,
cuapoma KymmHra, BBI3BIBAEMOTO AHTHIICUXOTHYECKHMH JIEKAPCTBEHHBIMH CPEACTBAMHU
YBEJIMYEHUSI MAacChl, OXHMPEHMs, IOCTTPABMATUYECKOIO CTPECCOBOIO pacCTpOHCTBA U

AJIKOTOJIn3Ma.
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16. dapmaneBTHYeCKass KOMITO3UIIUS, COAepIKaIas CoequHeHue o jmodomy u3 m. 1-13
1 (papManeBTUYECKN MPUEMIIEMBIH AUTFOSHT UJIH HOCUTENb.

17. ®apmaueBTH4YeCKass KOMIO3ULUA MO 1.16, JOMOJHUTENBHO COAepXKallas
TepaneBTHUeCKn 3(PQPEeKTHBHOE KOJIMYECTBO TEPANEBTHUECKOTO CPENCTBA, BBIOPAHHOTO U3
CPENCTB Ul JICYEHHUs] paka IPEACTATEeIbHOM >KEJe3bl, KacTPALMOHHO-PE3UCTEHTHOrO paka
IPEACTATENIbHON JKeNe3bl, paka MOMKENyA0YHON JKeNe3bl, paka MOYEBOIO My3bIps, paKka MOYKH,
paka oKeJyJKa, paka JIerKUX, paka MOJIOYHOM JKejle3bl, paka TOJCTOrO KHIIEYHHKA,
KOJIOPEKTAJIbBHOTO paka, paka SUYHUKOB U JAPYIMX COJUAHBIX OMNyXOJIeH, MEJaHOMBI,
METaCTa3UPYIOIUX 3J0KAYECTBEHHBIX HOBOOOpa30BaHMH, NOOPOKAYECTBEHHOW THUIEPIUIA3uu
NPEACTATeIbHONW JKee3bl, CHHApoMa nojukucro3a sudHukoB (PCOS), BbmageHuss BOJIOC,
TUPCYTU3MA, AaKHE, THUIOrOHaAn3Ma, 3a00JIeBaHUNM C MBIIIEYHOH aTpodueld W KaXeKCHuH,
cuiapomMa KymmHra, BBI3BIBAEMOTO AHTUIICUXOTHUYECKUMM JIEKAPCTBEHHBIMH CpPEIACTBAMHU
YBEIUYEHUS] MAacCChl, OKHUPEHUs, MOCTTPAaBMAaTUYECKOrO CTPECCOBOIO pacCTPONCTBA U
AJKOTrOJIN3Ma.

18. KoMOWHUPOBAHHBINM MPOAYKT, COMEPKAIUI coenuHeHue o JrdoMy u3 . 1-13 u
TEPANEeBTUYECKOE CPEACTBO, HCIOJIB3yeMOE MJsl JICYCHMs] paka MNPEACTAaTENbHOU KeJe3bl,
KAaCTPALMOHHO-PE3UCTEHTHOIO paka MPEACTAaTEIbHOM JKEJEe3bl, paKa MOMXKEIYJOYHOU >KEeJe3bl,
paka MOY€BOrO My3bIpsl, paka MOYKH, PaKa JKeIyJKa, paKa JIETKUX, PaKa MOJIOYHOM JKeJle3bl, PaKa
TOJICTOIO KULIEYHHUKA, KOJIOPEKTAIBHOIO PAaKa, PaKa sSIMYHUKOB U APYTHUX COJIUAHBIX OMyXOJIEH,
MEJIAHOMBI, METACTAa3UPYIOLINX 3JIOKAYECTBEHHBIX HOBOOOpPA30BaHMUH, HOOPOKauECTBEHHOM
TUIEPIIIa3UH MPEACTATEIbHON JKele3bl, CHHApoMa noiukucrosda ssuuHukos (PCOS), Bemanenus
BOJIOC, THPCYTH3Ma, aKHe, TMIIOrOHaaN3Ma, 3a00NeBaHIi C MBIIIEYHOH aTpodueil 1 KaxeKCuy,
cuaapoma KymuHra, BBI3BIBAEMOIO AaHTUIICUXOTHYECKMMM JIEKAPCTBEHHBIMH CpPEACTBAMMU
YBEJIMYEHUS] MAacChl, OXKUPEHHUs, IIOCTTPABMATHYECKOIO CTPECCOBOIO PACCTPONMCTBA U
aJIKOrOJIU3Ma.

19. KoMOMHMPOBaHHBIN MPOAYKT MO .18, rie TepaneBTHYECKOe CPEICTBO BHIOPAHO U3
aroHUCTA WJIM aHTaroHucTa penentopa roHagoaudepuHa (GnRH), aHTaroHucra aHAPOTEHOBOTO
peuenropa, uaruouropa CYP17, uarudburopa VEGF, uaruburopa EGFR, unruburopa PI3K,
unruouropa AKT, marnbutopa mTOR, unruburopa c-Met, unruburopa Src, mHrudbutopa
PARP, anrmonostuna, unruOutopa ALK, wnrubmuropa ROS-1, awturen mnporus IGF,
TaKkCaHOBOTO  IMPOTUBOOMYXOJIEBOIO  CPEACTBA, uHruouropa  tomomszomepasel I
MPOTUBOOIYXOJIEBOrO aHTUONOTHKA, nHrndouropa HSP90, nurnburopa kuHa3 Aurora, BaKIIHHBI,
HanpasiieHHoH npotuB PSA, anraronncroB GR, uaruburopos 11-6era-HSD, ogroro miu 6onee
UMMYHOTEPANEBTHUECKUX CPEACTB, BBHIOPAHHBIX M3 TPYMIbI, COCTOSIIECH M3 AHTHTEN MPOTHB
CTLAA4, anturen nporus PD1 u anturen nporus PDLI.

20. KoMmOuHHMpOBaHHBIA MpOAYKT Mo 1M.19, rae MMMyHOTepanmeBTHYECKOE CpPEICTBO
BBIOPAaHO W3 TPYyNIbL, CcoCTOsmeH W3 wunuiaumymada, TpemenuMmymada, HHBOJIyMada,
nemOpommzymada, CT-011, AMP-224, MPDL3280A, MEDI4736 u MDX-1105.

21. [Ilpumenenme coeamHeHue 1o modomy wu3 mml-13  nmus  mpousBoacTBa

JICKAPCTBCHHOI'O CpCACTBAa Ui JICUCHUA 3a00JIeBaHUs] MJIM IaTOJIOTHYECKOIO COCTOAHMUA,
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BOCTIPUMMYHBOIO K YJIYYIIEHHUIO TOCPEACTBOM aHTArOHU3Ma aHIPOT€HOBOI'O PELeNTOopa W/HUiH
TIFOKOKOPTUKOUAHOTO PELENnTOopa.

22. Ilpumenenne mno 121, rnme 3a0oneBaHHe WM TATOJOTHYECKOE COCTOSHHE,
BOCIIPUUMYHMBOE K YJIYYIIEHHIO IOCPEACTBOM AaHTaroHM3Ma aHAPOTe€HOBOTO pelenTopa H/WiH
TJIFOKOKOPTHKOUTHOTO PELIeNTOPa, BBIOPAHO M3 paka MPeAcTaTeIbHON KeJe3bl, KaCTPALlMOHHO-
PE3UCTEHTHOIO paka MpPeaCTaTeNIbHOMN JKeJe3bl, paKka MOJXKETyIOUYHON XKele3bl, paka MOYEBOIO
My3bIpsi, PaKa MOYKH, paka >KeIyAKa, paka JEerkux, paka MOJIOYHOHN »KeJe3bl, paka TOJCTOrO
KMIIEYHUKA, KOJOPEKTAIbHOIO paka, paka SMYHUKOB M JPYTUX COJUAHBIX OIYyXOJeH,
MEJIAHOMBI, METACTA3UPYIOLINX 3JIOKAYECTBEHHBIX HOBOOOPA30BaHMi, HOOPOKAuYECTBEHHOM
THIEPIIIa3UH MPENCTATEIbHON JKeme3bl, CHHApOoMa noukucTo3a ssuuHukos (PCOS), Bemanenus
BOJIOC, TUPCYTH3Ma, aKHe, TUIIOTOHAIU3Ma, 3a00JIeBaHUN ¢ MBIIIEYHON arpodueil U KaXeKCuw,
cugapoma KymuHra, BBI3bIBAEMOIO aHTUIICUXOTHYECKMMH JIEKAPCTBEHHBIMU CpPEACTBAMMU
YBEIUYEHUS] MAacCChl, OKHUPEHUs, MOCTTPAaBMAaTUYECKOrO CTPECCOBOIO pacCTPONCTBA U
AJKOTrOJIN3Ma.

23. Cnoco0 nedyenus 3a001eBaHUs WIH MAaTOJIOTHYECKOTO COCTOSTHUSL, BOCTIPUUMYHUBOTO K
YIIy4LIEHUIO MIOCPEACTBOM AHTaroHU3Ma AHAPOre€HOBOTO peuenTopa n/unm
IIIOKOKOPTUKOMAHOTO  PELEeNTOpa, BKIKOYAKOIIUN  BBEAEHHUE HYXAAIOLIEMYCs B 3TOM
WHIUBUAYYMY COEIUHEHHS 10 ro0oMy m3 m. 1-13.

24. Cnoco0 o m.23, rae 3aboieBaHue MIIH MATOJIOTHIECKOE COCTOSTHIE, BOCTIPUUMYUBOE
K  YAyYIIEHUIO  TIOCPEACTBOM  AHTarOHM3Ma  aHAPOT€HOBOIO  pelenropa /WM
TIIFOKOKOPTHKOUIAHOTO PELENTOpa, BEIOPAHO M3 paka MPeACTaTeIbHOMN Keje3bl, KaCTPalOHHO-
PE3UCTEHTHOIO paka MPEeACTATEbHON JKEJEe3bl, PaKa MOIXKEIyAOYHON XKEJNe3bl, paka MOYEBOIO
My3bIPsl, paKa IMOYKH, paKa >KeJyAKa, paka JErKuX, Paka MOJOYHOHM JKEeJe3bl, paka TOJCTOrO
KMIIEYHUKA, KOJIOPEKTAJIBHOTO pakKa, paka sWYHUKOB M APYTUX COJMUIHBIX OMyXOJei,
MEJIAHOMbBI, METACTa3MPYIOIINX 3JIOKAYECTBEHHBIX HOBOOOpPA30BaHUH, AOOpPOKaueCTBEHHON
THIEPIUIa3UH MPENCTATEIbHON JKeJie3bl, CHHApOMa NojukucTo3a ssuuHukoB (PCOS), Beimanenus
BOJIOC, TUPCYTH3Ma, aKHe, TMIOrOHaau3Ma, 3a00IeBaHMil ¢ MBIIIEYHON aTpodueil u Kaxekcuw,
cugapoma KymuHra, BBI3BIBAEMOIO aHTUIICUXOTHYECKUMMH JIEKAPCTBEHHBIMU CpPEACTBAMMU
YBEIMYEHUS] MAaCChl, OXMPEHHUs, IOCTTPABMATUYECKOIO CTPECCOBOIO PpAaCCTPOMCTBA U
AJKOTrOJIN3Ma.

ITo noBepenHocTn
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