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ITPOU3BO/JHBLIE SH-ITMPPOJIOAUITUPHUITUHA

OBJIACTh TEXHHMKU, K KOTOPOM OTHOCHUTCS U3OBPETEHME

Hactosimee nzo0pereHne OTHOCUTCS K MPOU3BOAHBIM YH-nupponogunupuanxa,
crocobaM UX MOJyYeHUs, COAEPKAUIUM UX (HapMaLeBTUUECKIM KOMITO3ULIMSM U UX
NPUMEHEHUIO B KA4eCTBE pannopapMaleBTUIECKUX CPEACTB, B HACTHOCTH B Ka4eCTBE
BU3YAJU3UPYIOIHUX CPEACTB IJISl ETEKTHPOBAHUS arperaToB Tay-0eka.

YPOBEHb TEXHUKU

bonesnp Anbrreiimepa (AD) u mporpeccupyruui CynpaHyKjiIeapHbId mapainy
(PSP) npencrapisitoT co00# ABIAOIMNECS HEPEIIEHHBIMA MEAUIIMHCKIMU 3a/1a9aMu
HeliporereHepaTuBHbIE 3a00JI€BaHUS, KOTOPbIE OTJIMYAKOTCS CYLIECTBEHHOMN
BEPOATHOCTHIO 3200J1€BAEMOCTH U CMEPTHOCTH, BBICOKMMH PACXOJaMH Ha JICUEHUE U
OoNbIIOH HArPY3KOH Ha CEMbHU CTPAAAIOINHNX OT 3TUX 3a00J€BaHNI UHAUBUIAYYMOB H
JUL, OCYLIECTBISAIOUINX YX0A 3a HUMU. IlepBoHayanbHO AD BbI3bIBa€T HapylLIEHHE
NO3HABATEJIbHOW CITIOCOOHOCTH, B OCOOEHHOCTH MaMATH, HO B KOHEYHOM cueTe AD
IPUBOJIUT K HAPYIIEHUSIM BO MHOTUX 00JACTsIX U MalueHTaM He0OX0IuMO
HaXOAUTHCS B YACTHBIX JieueOHMLax. B koHeunoMm cuere AD npuBOAUT K CMEPTH.
ITepsonavyanbHO PSP BbI3BIBa€T CUMITOMBI, KOTOPBIE YaCTO NPUBOAST K HEBEPHOMY
AMAaTHOCTUPOBAaHUIO Oosie3Hu IlapkuHCOHA, OKA3bIBAET BO3AEHCTBUE HA PABHOBECHE,
NOXOJIKY U JIBIKeHHue ria3. 3aboneBaHue ObICTPO MPOrpecCUpyeT, NpU STOM
NALHUEeHTHl 0CIa0eBaOT, UM HEOOXOAUMBI HHBAIMHOE KPECJIO H YXOJ B YaCTHOM
neyeOHune. B koneunom cuere PSP nmpuBoauT K cMepTH.

Cumnromaruyeckoe seuenue AD u PSP o0ecneunBaer orpaHUYeHHBIH yCIIeX U B
HACTOsIIIee BpeMsl He CyL[eCTBYeT MOAUGHIUPYIOIHX 3a00ieBaHHe CIIOCOOOB
Je4YeHHUsl.

[Tatosorust rosloBHOTO MO3Ta, Habnronaromascs npu AD, BkaouaeT Hanndne
AMUJIOUJTHBIX ONsAIeK U HelpoudpusapHbIx ny4ukos. HelfipouOpunnsapHeie nydku
taxxe HaOmronaroTes npu PSP. OCHOBHBIM O€IKOBBIM KOMIIOHEHTOM
HelpouO pHILISIPHBIX MYYKOB sABJsieTCs runepdochopunnpoBaHHbIi,
arperupOoBaHHBIN, aCCOLMUPOBAHHBIA C MUKPOTPYyOOUYKaMu Tay-0eaok, oOpa3yromuii

cABOEHHbIe cniupanbHble BookHa (PHF).
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Tay-0enox nmpencrasisieT coboil HEHPOHHBIN 0€JIOK, KOTOPBIH MpH
($U3MOTOTUIECKUX YCIOBUAX SABISETCS PAa3BEPHYTHIM, ACCOLMUPOBAHHBIM C
MUKpPOTPYOOUYKaMH, U KOTOPBIH MOXKET UTPaTh POJIb B UX COOpKe U cTabmiIu3anuu
(Clavaguera et al. Brain Pathol. 2013 2013 23(3):342-9). Onucansl mecTb u3odpopm,
U3 HUX TPHU U30(OPMBI, COAEpPIKAINE TPU YHACTKA, CBA3BIBAIOIIUX MUKPOTPYOOUKHU
(MTBR), u Tpu uzopopmsi, conepxkamue yersipe MTBR; obnanaromiast Haubonbieit
nnuHou popma comepkuT 441 aMUHOKHUCIIOTY.

[Tpu MaTOJOTUYECKUX COCTOSIHUSIX Tay-0€JIOK MOJBEpraercs
NOCTTPAHCISIUHOHHBIM MOonudukauusm (runepdochopuiupoBaHue, aleTHINPOBAHUE,
HUTPO3WINPOBAHUE, TIMKO3UJIUPOBAHUE H T.11.) U MOJBEPraeTcsi CHOHTAHHOMN
arperanuu Ha ero MTBR. DToT arperupoBaHHbBIN NOJABEPrHYTHIN
NOCTTPAHCISIHHOHHBIM MOIU(PUKALHNSAM OEJIOK SIBISETCS OCHOBHBIM KOMIIOHEHTOM
cABOCHHOTO cnupanbHOro BojokHa (PHF), KoTOpBIN SIBISAETCA CTPYKTYPHBIM
KOMIIOHEHTOM HEeHpOPUOPUILIAPHBIX MyYKOB, HAOIIO JAIOIIUXCS MTIPH LEJIOM Psiae
TaynaTHi.

OmnucaHo, YTO NMPU NPUBEAEHHBIX HU)KE TAYHATUIX HAOMIOMAIOTCS BKJIFOYEHHS
tay-Oenka (Clavaguera et al. Brain Pathol. 2013 2013 23(3):342-9) u oHu MOryT OBITH
BbI3BAHBI HAKOIUIEHHUEM Tay-0enka: Oone3Hp AnbireliMmepa; 60KOBOMH
aMHOTpOoUIECKUN CKIepO3/KOMILIEKC NapKUHCOHU3M-ciaboymue; 3aboneBaHue ¢
HAKOIJIGHHEM aprupo(HIbHBIX TPAHYII;, XPOHHYECKAs] TPABMAaTHYECKasl
sHuedanonaTus; KopTukodazanapHas aereHepanus; Audy3Hpie HeHpoPuOIUIIApHBIE
CIUieTeHHs ¢ Kanbludukanueit; cuuapom JlayHa, cemeiitHast OpuTaHCKas J€MEHLIHS,
ceMeiiHast JaTcKasi AeMeHLHUsI; IOOHO-BUCOYHOE cIa0oyMue U MapKUHCOHU3M,
CBsI3aHHBIE C XpoMocoMoii 17, Bei3BaHHbIe MyTanusiMu MAPT; nerenepauust 100HOH 1
BUCOUYHOMH noseil (Bpi3BaHHast mytanusamu COORF72); 6one3ns I'epcTmManHa-
MItpoiictanepa-llleiinkepa; reafeaynCcKuil MapKMHCOHU3M, MUOTOHUYECKas
auctpodus; HeliponereHepauns ¢ HAKOTUIEHUEM JKeJie3a B TOJIOBHOM Mo3re ; 00JIe3Hb
Humanna-ITuka tuna C; Heryamuiickuii 00k0oBOU aMuOTpodUUeCKuii CKIepos3 ¢
HeWpopuOPUIISAPHBIMHE CILUIETeHUAMU, 0one3Hb [1uka; mocTaHuedaTuTHBIN
NapKUHCOHH3M, MPHOH-NIPOTEeHHIepeOpanbHast aMHJIOUIHAS aHTHOTIATHS,
IPOTPECCUPYIOIMHI CyOKOPTHKAIBHBIN TJINO03; IPOTPECCUPYIOIIHI CyIPaHyKIJI€apHBIH
napanud; cesizaHHas ¢ SLCOAG 3aaepkka YyMCTBEHHOIO pa3BUTHSA;, MOJOCTPbIN

CKJIEPOIUPYIOIIUH MaH3HLIePANNT, JeEMEHIUA ¢ peodiaganueM HelpoduOpHiIIsipHbIX
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CIJIETEHUH; TaynaTusi OeJoro BemecTBa roJIOBHOTO MO3ra ¢ TJIO0YIsI pHBIMH
IJIMATbHBIMH BKITOUEHUSMHU.

OO0Hapy>eHa mpsiMasi CBA3b MEXIYy HAJIMYHEM arperaToB Tay-0eska B MOJAX
KOpPBI TOJIOBHOTO MO3Tra U TskecThio ciaboymus (Braak et al. Acta Neuropathol. 1991
82(4):239-59), 4TO MO3BOJISAET NMPEANOJOKUTH, YTO arperamus Tay-0eiKka MOXKeT
SBJISITHCSI BO3MOKHBIM MapKepOM MPOTPEeCCHPOBAHUs HEHPOIereHepaTHBHOTO
3aboneBaHus.

Busyanusupymomiee cpeacTBo, KOTOPOE SIBJISIETCS CEIEKTHBHBIM MO OTHOLIEHHUIO
K arperartaMm tay-0eJika, a He 10 OTHOIIEHHUIO K APYTUM arperupoBaHHbBIM
natojorudeckum Oenkam (Oera-amunonn, a-cuHykygenH, TDP-43 u 1.11.) MoxeTt
obecneunTh BU3YAIU3ALUIO i1 ViVO arperaToB Tay-0ejika y MaueHTOB U I03TOMY
MOXeT obecnieunTh OoJjiee TOYHBIH JUAarHO3 1 MOHUTOPHHT PE3yJIbTATOB JIEYEHHUSI.
Kpowme Toro, Takoe cpeacTBO MO3BOJUT JIyULle U3YIUTh NPOTEKaHNe 3a00IeBaHUA Y
Ka)XJIOTO OTAEJIbHOTO MalUeHTa U OLUEHUThb 3P (HEKTUBHOCTD MOAUPHUIIUPYIOLTUX
3aboneBaHue ciOCOOOB JIEUEHUS, HAIIPABJIEHHBIX Ha Tay-0eJoK.

KPATKOE M3JIOXKEHUE CYIIHOCTHU U30BPETEHUA

Hactosimee nzoOpereHne OTHOCUTCS K MPOU3BOAHBIM YH-nupponogunupuanxa,
KOMIIO3UIUSAM, CITIOCO0aM U MPUMEHEHHUIO0 B Ka4eCTBE BU3YAIH3UPYIOIUX CPEACTB IS
ONpenesIeHNs in Vivo arperaToB Tay-0ejika B TOJIOBHOM MO3re.

JpyruM oOBEKTOM HACTOSIIEro H300peTeHUs SBISAIOTCS HOBBIE CPEICTBA,
KOTOpBIE 00JaAar0T BBICOKOH CTENEeHbIO CBA3BIBAHMS C arperaTaMu Tay-0eiaka u
HU3KOH CTENeHbI0 HeCeUU(PUIECKOro CBSI3bIBAHUS, a TAKXKEe BBICOKOH
CEJIEKTUBHOCTBIO CBSA3BIBAHUS MO CPABHEHHIO CO CBSI3BIBAHUEM C APYTUMHU
arperupoOBaHHBIMU O€JIKAMHU U IPYTUMH HEPOJACTBEHHBIMHU OCJIKAMH.

Jpyrue o0bEKTHI HACTOSIIEr0 U300PEeTEeHHs CTAaHYT MOHSITHBI U3 MOAPOOHOTO
OTTHCAHMUS.

INOJIPOBHOE OITUCAHHUWE U30BPETEHU A

OITMCAHUE

Busyanusanus in vivo maToJOTHH Tay-0€JKa MOXKET 00eCrneduTb HOBOE
NOHMMAaHNE U3MEHEHHUSI BO BPEMEHH OTJOKEHHUs arperatoB Tay-0ejka B TOJIOBHOM
MO3T€ 4eJOBEKa, CBA3HM MEXIY COAEpKaHHEM Tay-0elika 1 CHMITOMAaMH, a TaKXKe
CBSI3M M€Ky M3MEHEHHUSIMH COAEPKAaHMs Tay-0eska BO BpEMEHU U CUMIITOMaMH, U
U3MEHEHUSIMU COJepKaHusA Tay-0enKa Npu U3y4eHUN HOBBIX MOAU(HUIIUP VIO IHUX

3a0oneBaHue cIOCOOOB JIEUEHUs, HAIIPABJIEHHBIX Ha Tay-0eJoK.
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Bo3MoskHBIE THTraHbl, MpeIHA3HAYEHHbIE AJIS JeTEKTHPOBAHUS arperaToB Tay -
OenKa B )KMBOM rOJIOBHOM MO3T€, JOJDKHBI IPOHUKATh B FOJIOBHON MO3T U o0JanaTh
BBICOKHM CPOJICTBOM K arperaram tay-0enka U cnenuupUuuHOCThIO IO OTHOIIEHHUIO K
HUM, B OCOOCHHOCTH IO CPaBHEHHIO C JPYTHMMH arperupoBaHHbIMU Oenkamu (Gerta-
amuions, o-cuHykyient, TDP-43 u T.11.) 1 o CpaBHEHHIO C IPYTUMHU
HEpOJCTBEHHbIMU OenkaMu. M3BeCTHO, YTO I peleHus 3ToH 3aaaun,
obecneunBapIINe yCneX paguOaKTUBHbIE MHAUKATOPHI AJIsl BU3YAJIU3AIUU IPU HEHPO -
UCCIIeIOBAHUSIX AOJDKHBI 00J1aiaTh coOTBeTCTBYIOMEH nunodunbaocThio (logD 1-3),
HU3KOW CTENEeHbI0 HeCeN(pHUIECKOTO CBA3BIBAHUEM C TKaHSMH royioBHOT O Mo3ra (Fu
> 5%), HU3KOH MOJIeKYJIIpHOH Maccoi (< 450) u OBICTPO BBIBOOUTHCS U3 KPOBHU
(Zhang et al J Med Chem. 2013 56(11):4568-4579).

Bosmosknbie muranasl Tay-0enka mist II9T (mo3uTpoHHAss SMUCCHOHHAS
toMorpadus) onucansl, Hanpumep, B nydnukanusax Chien et al. J Alzheimers Dis.
2013;34(2):457-68 u Maruyama et al. Neuron. 2013 79(6):1094-108. OnHako
MIOKa3aHO, YTO OHU MOTYT 00JIalaTh YyBCTBUTEIbHOCTBIO U CEJIEKTUBHOCTHIO,
HEOCTATOYHOH 1151 o0ecniedeH sl BO3MOKHOCTHU J€TEKTUPOBAHUS U3MEHEHUS
conepskanus tay-0Oenka (Villemagne et al. Lancet Neurol. 2015 (1):114-124). 3anaueii
HACTOSIIEero N300peTeHus ABIsAeTCs UAeHTuPUKanus nuragaa tay-oenka nis [19T,
KOTOpPBII 00ecrneynBaeT yayydlleHne BbIBIECHHUS] BO3MOJKHBIX MaIl[UEHTOB,
obnanaromux U30BITKOM arperatoB Tay-0ejka B TOJJOBHOM MO3Te.

B HacTosimeM n300peTeHnH ONMUCaHbl COETUMHEHNS, KOTOPbIE MOXKHO
MCIIOJIB30BATh IJISl CBSI3BIBAHUS M BU3YaJIH3ALNH arperaTos Tay-0eika, B 0COO€HHOCTH
111 UaTHOCTUKU M MOHUTOPUHTA BH3YaJIM3allMU arperatoB Ttay-0enka npu
HelpoaereHepaTUBHbIX 3a00JIEBAHUAX, TAKUX KaK MPOTrPECCUPYIO UM
CympaHyKJIeapHbId mapaiud, 0one3Hp Anbureitmepa, 6onesnp I1uka, XxpoHudeckas
TpaBMaTH4ecKas sHuedalonaTus, KOpTUKoOa3aabHas qJereHepanns, JOOHO -BHCOYHOE
cnaboymMue U MapKUHCOHU3M, CBSI3aHHBIE C XPOMOCOMOM 17, BbI3BAaHHBIE MyTaLIUSMHU
MAPT, nerenepauusi 100HOH U BUCOYHOU noJieli, OOKOBOI aMHOTPpOPUUECKH
CKJIEPO3/KOMILIEKC MapKUHCOHU3M-cllaboymue, CHHAPOM JlayHa U pOACTBEHHBIE
TaynaTHu, NepedrciieHHble B pa3aeie "YpoBeHb TEXHUKHU".

Tpunuknuueckue kapOonuHbl 1 Kapba3zonbl onucansl, Hanpumep, B US6177440 B
Ka4yecTBe HHTMONTOPOB HEMAHKpeaTHIeCKol cexpeTopHoil pochonumazsr A2 (sPLA))

YyeJioBeKa, MpeJHa3HAuYCeHHbIE JJIs JICUEHHUs] cenTudeckoro moka, u B W02013/176698
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u US8491869 B xauecTBe CBA3BIBAIOIINX CPEACTB JJIs CTAPUECKUX OJNAIIEK
HelpouOPMILISIPHBIX NYYKOB, MPEIHA3HAYEHHBIX JJI BU3YaJU3alHu [3-aMHUIOUIHBIX
OTJIOKEHUH M arperaTtos Tay-0OeJka.

B W02009/102498 onucanbl COEIMHEHUS U CIIOCOOBI AUATHOCTUPOBAHHUS
OosesHn AnbureiiMepa y MICKOTUTAOLIUX UM TPEAPACIONOKEHHOCTH K Hell, crmocod
BKJIIOYAET BBEIEHHUE MJIEKONUTAIOIIEMY COAEPIKAIIEro paluoakTUBHYI0 METKY
COEUHEHUs B TUarHOCTUYECKH 3()(PEKTUBHOM KOJUUYECTBE, I'/Ie COSIMHEHUE BHIOPAHO
U3 TPYIIIBI, BKIOYAKLIEH coepKalne paguoakTHBHYIO METKY MPOU3BOIHBIC
(b1aBOHOB, KYMapHHOB, Kap0a30JI0B, XHHOJIMHOHOB, XPOMEHOHOB, UMH/Ia30JI0B U
TPUA30JIOB, IPEAOCTABJIEHUE COEJUHEHNUIO BO3MOKHOCTH PACIPENeIUThCS B TKAHU
TOJIOBHOTO MO3Ta M BHU3YaJIM3AIUI0 TKAHU T'OJIOBHOTO MO3Ta, T€ YBEJIUUYCHHE CTEICHH
CBSI3BIBAHHS COCMHEHHS C TKAHBIO TOJIOBHOI'O MO3Ta 0 CPABHEHUIO C OOBIYHOM
KOHTPOJIbHOHM CTENEHbIO CBA3BIBAHUS YKA3bIBAET HA TO, YTO MJIEKOMHUTAIOIEE CTPAAAET
ot 6ose3HN AnbOreliMepa WU CYLIECTBYET OMACHOCTh €€ Pa3BUTHSL.

CornacHo H300peTEHNI0 HEOKUTAHHO OBbIIIO YCTAHOBJIEHO, YTO ONMpPENeICHHbIE
TPULMKJINYECKHE aHAJIOTH, ONMCAHHbIE HIKE B HACTOSIIEM H300peTeHNH, 00ManamT
BBICOKMM CPOJICTBOM K arperatram Ttay-0esika U sIBJISIIOTCS HAMHOTO Ooiee
crienupUUHBIMU, YeM coenuHeHusi, onmucanubsie B W0O2013/176698, W(02009/102498
u US8491869. B ornuuue or W0O2013/176698, W02009/102498 n US8491869
HacTosilee n300peTeHne OTHOCUTCS K BU3YAJIU3UPYIOMIUM CPeaCcTBaM, 00J1aato UM
Oosee BBICOKOI CEJIEKTUBHOCTBIO 110 OTHOIICHUIO K arperataM Tay-0eika, 4eM 1o
OTHOWLIEHHUIO K POJCTBEHHBIM U HEPOACTBEHHBIM MuUlIeHsIM. CoeTuHEeHUs,
npeajiaraeMbie B HACTOsIIIEM H300peTeHnH, 001anaoT CyIeCTBEHHO Oojiee HU3KOU
CTENMEeHbI0 HeCTIEUN(PHUIECKOrO CBA3bIBAHUSA C O€KaMM TKaHU TOJIOBHOTO MO3ra, Ha
YTO YKa3bIBa€T CYIIECTBEHHO Oosbinas cBoOonuas ¢ppakuus (Fu) B rOJJOBHOM MO3Te
KpbIC. Ba’kHO OTMETHTB, YTO COENUHEHHUS, MpeaIaraeMble B HACTOSAIEM U300peTEeHNH,
ABJISAOTCA Oosiee crieupUIHBIMU IPU UCCIEAOBAHIN UX PACIIMPEHHOTO NMPpOoduis
CEJIEKTUBHOCTH MO OTHOLIEHHUIO K HEPOJCTBEHHBIM MHIIEHSM, BKIOYAKO UM MULICHH,
CUJIPHO 3KCTPECCHPYIOLINECS B TOJIOBHOM MO3re. B 4aCcTHOCTH, OHU XapaKTEepU3YIOTCS
B 10-100 pa3 MeHbIINM CPOACTBOM K pepMeHTy MoHOaMuHOKcuaaze-A (MAO-A) u
MO3TOMY 00€CTeunBaIOT CyUIeCTBEHHO Oojiee cnadblii (JOHOBBIN CUTHAI,
cooTBeTCcTBYOLUI cBA3bIBaHUI0 ¢ MAO-A. [Tockonbky MAO-A conepxutcs npu
BBICOKOW KOHLEHTPAIUU B 00J1aCTsIX, B KOTOpbIX npu PSP nmepBoHauanbHO

HakarnauBaercs Tay-0enok (Saura et al. J Neurosci. 1992 (5):1977-1999, Williams et
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al. Brain. 2007 130(Pt 6):1566-1576), ucnonp3oBanue npeaHazHadeHusix 1is [19T
MHIWUKATOPOB s Tay-0enka, obnanaromux cpoactsoM K MAO-A, MoxeT He
obecrneynuTs NOCTOBEPHYIO0 HHPOPMALIUIO O ConepkaHuu Tay-0enka npu PSP.
HewussectHo, sBnsercs nu cpoactso K MAO-A BO3MOXKHBIM 3aTPyJHEHUEM JJIs
BU3yaJu3auuu tay-0enka npu AD.

B W02015/052105 onucanbl mpou3BOAHBIE nHazakapba3osa cuenyoei oomei

dbopmyisl Ro I,

Rol

B KOTOpoii R obo3HauaeT Bogopoa wiu Tputuii, u F obo3navyaer Gprop unu
18(I)Top, WU UX (papMamneBTHYECKU MPUEMIIEMbIE COH MPUCOEANHEHHS C KHCIOTOM.

B W02015/052105, B wacTHOCTH, onucansl 2-(6-propnupunun-3-un)-9H-
aunupuno[2,3-b;3°,4’-dJmuppon (HazBarue no HomeHnkaarype IUPAC
(MexayHapOAHBIH COI03 TEOPETUUECKON M MPUKIAAHONW XUMUHN): 2-(6-PpTOpnupUInH-
3-umn)-9H-nuppono[2,3-b:4,5-c'|nunupunun), 3H-2-(6-(1)Top111/1p1/1):[1/1H-3-I/IJI)-9H-
aunupuno[2,3-b;3’,4’-dJmuppon (HazBanus no Homenkynarype IUPAC: 2-[6-¢pTop(2,4-
3H2)HI/IpI/II[I/IH-3-I/IJI]-9H-1'[I/IppOJ'IO[2,3-bI4,5-C']L[I/IHI/IpI/II[I/IH; 2-[6-(1)Top(2-3H)an1/mHH-
3-un]-9H-nuppono[2,3-b:4,5-c' | aunupuams; 2-[6-(1)Top(4-3H)n1/1p1/1/:[1/1H-3-Hn]-9H-
nupposio[2,3-b:4,5-c'|nunupunaux) u [18F]-2-(6-(1)Topr11/1p1/1)114H-3-I/IJI)-9H-
aunupuno[2,3-b;3’,4’-dJnuppon-2-(6-propnupunun-3-un)-9H-nuppono[2,3-b:4,5-
¢'|nunupunun (HazBanue no Homenkaarype IUPAC: 2-[6-(1SF)(bTopnI/IpHnHH-3-m1]-
9H-nuppono[2,3-b:4,5-c'|nunupuaun). DTH COENUHEHUS] MOKHO UCTIOJIb30BaTh IJIs
CBSI3BIBAHMS U BU3YaJU3aLUH arperaTos Tay-0ejKka U pOACTBEHHBIX arperaToB Oera-
JUCTOB, BKJIFOUAsi, KpOME TOTO, IPYTUe arperaThbl O€Ta-aMUIONA0OB UJIH arperaThbl
anb(a-CUHYKJIEUHA.

OnHuM 0OBEKTOM HACTOSIIEro U300PETEHHUS SIBJISIIOTCS COeNUHEHUs 00 e
dbopmynel I unm ux GpapManeBTUUECKU MPUEMIIEMbIE COJU MPUCOSAUHEHUS C
KHCJIOTOM, UX palleMUYeCKHEe CMECH HJIM COOTBETCTBYIOIIHE YHAHTHOMEPHI, H/ WU

ONTUYCCKUE U30OMEPHI,
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R1 o6o3HauaeT reTepOUUKIINII, BBIOPAHHBIM U3 TPYIINBI, BKIOYAOIIEH a3eTHIUH,
MUPPOJIUANH, TUNEPUIUH U TUTIEPA3UH, HEOOA3aTEIbHO 3aMEIeHHbINH C MOMOIIBI0 R2;
nin

reTepoapoOMaTHYECKUEe TPYNIbI, BBIOPAHHBIC U3 TPYIINBI, BKIOYAMIEH MHPa3oJl,
dbypaH, ©30KCa30J1, TUA30J, MUPUAUH, MTUPUAUH-2-0H, MUPUMUIUH, THPA3HH,
NMUpUIAa3UH, HeOo0sA3aTeNbHO 3aMEIICHHBIC OAHHUM HJIU ABYMS 3aMCCTUTECIISIMU,

BBIOpAHHBIMU U3 TPyNIbl, BKIroUaromei rajgoreH, C-Cg-ankuibl, HeoOsi3aTeTbHO
3aMelleHHbIe rajoreHamMu win ruapokcurpynmnoii unu C-Cg-aiKOKCUTPYTIITOH,
{UAHOTPYIIY, aMUHOTPYIINY, HeoOs3aTenbHO 3aMemeHHyo C -Cg-ankunom,
Heo0s13aTeNnbHO 3aMeleHHbIM ranoresamu, Hutporpynny, NHC(O)-C-Cg-ankmun,
C(O)N-C,-Cg-ankun, HE005A3aTENbHO 3aMEINEHHBIN raJlOreHaMu, THAP OKCUTPYTIIION
unu C-Cg-ankokcurpynmnoii, C-Cg-ankokcurpymnmny, Heo0s3aTeIbHO 3aMEUIeHHY IO
rajoreHamMu Wik rugpokcurpymnnoi uin C1-Cg-aJKOKCUTPYIINOH, TeTepOLHKINIbHYIO

rpynmny, HeoOs3aTenbHO 3amenieHHyo ranoreHamu min C|-Cg-ankunamu,

HeoOs13aTebHO 3aMelneHHbiMU ranorenamu;, win -NH-C(O)-R2;
R2 o6o3HauaeT rerepoapomMaTUUECKHe IPYMIbl, BBIOPAHHBIE U3 TPYIIIIbI,
BKJIFOUAOIIEH mUpa3ot, GypaH, H30KCa30J, THA30J, MUPUIUH, TUPUIUH-2-0H,

MUPUMHUIUH, TUPA3WH, MUPUNA3UH, HEOOA3ATEIbHO 3aMeIIEHHbIE OJTHUM UJIU JIBYMSI
3aMeCTHUTEJISIMH, BEIOpAaHHBIMH U3 TPyIbI, BKItouarotneii ranoreH, C-Cg-alKubl,
Heo0s3aTeNbHO 3aMeIleHHbIe rajjoreHamMu uin ruapoxkcurpynmnoit unu C-Ce-
AJIKOKCUTPYIIOHN, MUAHOTPYIIY, aMHHOTPYIIY, MOHO- U TUMETUIIAMUHOTPYIIY,
Hutporpynny, NHC(O)-C-Cg-ankun, C(O)N-C;-Cg-ankun, HeoOs13aTeIbHO
3aMelleHHbIl rajorenaMu, rugpokcurpynmnoit unu C-Cg-ankokcurpynmnoi, C-Cg-
AIKOKCUTPYIINY, HEOOS3aTEIbHO 3aMEIIEHHYIO TaJOreHaAMH WA TUAPOKCUTPYIIIION

unu C1-Cg-aaKoKCUTpyNnoi, reTepoOLUKINIBHYIO TPYINY;
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X, Y, Z ne3zaBucumo o6o3Ha4aroT N unu CH, roe oguH U TOJIBKO OJHH U3 HUX
noJikeH 00o3HavaTh N;

A, D, M, Q ne3aBucumo ob6o3nauaroT N unu C-R3, roe onuH ¥ TOJbKO OAUH U3
HUX NOJDKeH 0003Ha4aTh N,

R3 o6o3nauaer H; ramorensr; C-Cg-alKkuibl, He00s3aTEIbHO 3aMEIEHHBIE
ranorenamu, rugpokcurpynmnoi unu C,;-Cg-ankokcurpynmnoii; C-Cg-ankokcurpyniy,
HeoOs13aTeIbHO 3aMeIleHHYI0 rajoreHamu, ruapokcurpynmnoi wiu C1-Cg-
ankokcurpynmnoi; fumerunamuHorpynmny;, NH-C-Cg-ankunbl, He00s13aTeNbHO
3aMenieHHble rajoreHamu, ruapokcurpynmnoi uinu C-Cg-alKOKCUTPYITION;

u

rae noboi H B popmyne obo3navaer H uinum ero uzoron ’H unn 3H; moboit C B
obmieii popmynie obozHauaetr C uau ero paJuOaKTUBHBIA U30TOI ¢ unm 11C; mrooou
F B popmyne obo3Hadaer F wiu ero paguoakTUBHBIA U30TOI 18F; moboii [ B popmye
1241,

2

obo3HauaeT | wiiu ero paguoOaKTUBHBIA U30TOII 21 o
P YCIOBHH, YTO coequHeHUeM GopMyIel I He sBIsSETCA COeqUHEHHE,

BBIOpAHHOE U3 T'PYIIBI, BKIOYAKOMIEH
2-(6-propnupuaun-3-un)-9H-nuppono[2,3-b:4,5-c'|punupunus,
2-[6-(1)T0p(2,4-3H2)HI/IpI/mI/IH-3-Hn]-9H-anpono[2,3-b:4,5-c']z[HanHz[HH;
2-[6-Q)Top(2-3H)nMpHnHH-3-Hn]-9H-anpono[2,3-b:4,5-c’]z[1/1n1/1p1/1z[1/1H;
2-[6-d)T0p(4-3H)nanJ:u/IH-3-Mn]-9H-anpono[2,3-b:4,5-c'])11/1r11/1p1/1)11/1H u
2-[6-(18F)(1)T0pHI/IpI/II[I/IH-3-I/IJ'I]-9H-1'II/IppOJ'IO[2,3-bi4,5-C']I[I/Il’II/IpI/IL[I/IH.
JApyrum oOBEKTOM HACTOSLIETrO U300PETEHUS SIBISIOTCS COeNMHEHHs 001ei

dbopmynel I unu ux GapManeBTUYECKU MPUEMIIEMbIE COJTU MPUCOSTUHECHUS C

KPICJ'IOTOfI, X paeMUY€CKUEC CMECHU UJIN COOTBETCTBYHOIIIUEC SHAHTUOMEDPHI, u/unu

ONITUYCCKUE U3OMEPHI,
I | X
D\
A~ Y—R1
Z=y

B KOTOPOU
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R1 o6o3HauaeT reTepOUUKINII, BBIOPAHHBIA U3 TPYIIIBL, BKIOYAOMIEH a3eTHANH,
NUPPOJUANH, MUIEPUINH U MUNEePa3uH, HeoO0A3aTeIbHO 3aMeIleHHbINH ¢ moMoupo R2;
unu

rerepoapoMaTUYECKHe IPYIIbl, BBIOPAHHBIC U3 TPYIIIIBI, BKJIOYAOLIEH MUPa3ol,
dbypan, H30KCa30J1, THA30J, NUPUIUH, MUPUIUH-2-0H, TUPUMUINH, TUPA3HH,
NUPHUAA3HH, He00S3aTEeIbHO 3aMelLIeHHbIE OTHUM HUJIN JBYMsSI 3aMECTUTEJISIMH,

BBIOPAHHBIMU U3 TPyMIbl, BKIrOUaroimei rajgoreH, C-Cg-ankuibl, HeoOs13aTeIbHO
3aMelleHHbIe rajoreHamMu uiu ruapokcurpynmnoit mwin C-Cg-alKOKCUTPYIIIOH,
[{UAHOTPYIIY, aMUHOTPYIINY, HeoOs3aTenbHOo 3aMenmeHHy 0 C-Cg-ankuaom,
Heo0s13aTeNnbHO 3aMeleHHbIM ranoresamu, Hutporpynny, NHC(O)-C-Cg-ankmun,
C(O)N-C;-Cg-ankun, HE0OS3aTENBHO 3aMEIIEHHBIN raJIOreHaMH, THAPOKCHTPYIIION
unu C-Cg-ankokcurpymnmoii, C-Cg-aakokcurpymnmny, HeoOs3aTeIbHO 3aMeIEHHY IO
rajoreHamu win ruapokcurpynmnoid uiu C-Cg-adKOKCUTPYINON, reTepOLHKIHIbHYO

rpynmy, HeoOs3aTenbHO 3aMerneHHy o rajoreHamu unu C-Cg-ankunamuy,

He00s13aTeNbHO 3aMEIeHHbIMU TAJIOTEHAMU, WU

-NH-C(0)-R2;

R2 ob6o3HauaeT rerepoapoMaTUUeCKHe IPYNIbI, BBIOPAHHBIE U3 PYIIIIHI,
BKJIIOHANOLIEH MUpa3odl, pypaH, H30KCa30J, THA30J, MUPUAUH, TUPUIUH-2-0H,

NUPUMHUIUH, TUPA3UH, MUPUIA3UH, HeO0s3aTeIbHO 3aMeIleHHbIe OJHUM HJIH JBY MSI
3aMeCTUTEJISIMU, BBIOPAHHBIMHU U3 TPYIIbI, BKIOYatomeil rajoreH, C-Cg-anKuisl,
HeoOsI3aTeIbHO 3aMellleHHbIe rajloreHaMu Wi ruapokcurpynmnoi unu C-Cg-
AJIKOKCUTPYIOHN, IUAHOTPYIIY, aMHUHOTPYIINY, MOHO- UM JUMETUIAMUHOTPYIIIY,
Hurporpynny, NHC(O)-C-Cg-ankun, C(O)N-C-Cg-ankun, HeoOs13aTeIbHO
3aMeleHHbll ranoreHamu, rugpokcurpynmnoit unu C-Cg-ankokcurpynmnoi, C-Cg-
ANKOKCUTPYINY, HEOOS3aTEIbHO 3aMEIIEHHYIO TaJOTeHAMHU UM THIAPOKCUTPYIIIION
unu C-Cg-aJKoKCUTPY IO, reTepOLUKINIBHYIO TPYINY;

X, Y, Z ue3zasucumo o6o3HauaroT N uinu CH, roe oguH U TONBKO OJHH U3 HUX
noJnkeH 0003Ha4aTh N;

A, D, M, Q nHe3aBucumo ob6o3nauaroT N unu C-R3, rae onuH U TOJbKO OAUH M3

HHUX JOJKEH 0003Ha4aTh N,
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R3 ob6o3nauaer H; ranorensr; C-Cg-aakuibl, He0OsI3aTEIbHO 3aMeIEHHbIE
rajoreHamu, ruapokcurpynmnoi unu C-Cg-ankokcurpynnoii; C-Cg-alIKOKCUTPYyIITY,
HeoOs13aTeIbHO 3aMeIeHHYI0 rajoreHamu, rugpokcurpynmnoi mwiu C1-Cg-
ankokcurpynnoit, numetrunamuaorpynny; NH-C-Cg-ankumnbl, HeoOs3aTeabHO
3aMeleHHble rajoreHamu, ruapokcurpynnoii unu C-Cg-alkoKCUrpynmnou;

u

rae nroboi H B popmyne obo3nauvaeT H unu ero usoron ’H unn 3H; moboit C B
obuieli popmysie obo3Havaer C uu ero paguoaKTUBHBIA U30TOI ¢ unu 11C; b0

. 18 o
F B popmyne obo3nauaer F unu ero panmoaktuBHeld uzoron F; 6ol [ B popmyne

124
I.

2

o 123
obo3HauaeT | wiIu ero paguOaKTUBHBIA U30TON | UIH
P YCIOBHH, YTO coennHeHneM popmyinsl | He ABIsETCA COeAUHEHUE,
BBIOpAaHHOE U3 TPYIIBL, BKIKOYAKOIEH MPOU3BOAHBIE qrua3akapOa3ona obuen

¢dbopmyxaer Ro I,

Rol

B KoTOopoii R o6o3nauaeT Bogopon unu tputuii, u F obo3navaeT ¢prop umm
18(1)Tc>p, WIH UX papMaLeBTUYECKHU IPUEMIIEMble COJU MPUCOEANMHEHUs C KUCIOTOH.

[Ipennouturenbuo, eciu R1 o6o3Havaer

- TUMEePUAUH U TUINEePa3uH, HeoOsI3aTeIbHO 3aMEeIEeHHbIH ¢ MoMoLbio R2; unu

- TeTEePOaPOMATHYECKHE TPYIIIbI, BEIOPAHHBIEC M3 TPYIIIbI, BKIKOYAK0 IIEH
MUpPa3oJi, THA30J, MTUPUANH, TUPUAUH-2-0H, TUPUMHUANH, TUPA3UH, TUPUIA3UH,
HE0053aTeNIbHO 3aMEeIeHHbIE OIHUM UJIU IBYMs 3aMECTHTESIMHU, BBIOPAHHBIMHU U3
IPYIIBL, BKIOYaOmed GTop, METUI UK 3THJ HJIU MPOIHI, He00s3aTeIbHO
3aMeIeHHbIH PTOPOM UM METOKCUTPYNIOH, IHAHOTPYIIY, AMUHOTPYIIIY,
HeoOsI3aTeIbHO 3aMEeIeHHYI0 MeTHIOM Wik GTopaTminoMm, Hutporpynmy, NHC(O)-
METHJI FUTH -3THJI FUTH -TIPOIHII, HE00sA3aTeNbHO 3aMeIleHHbIH (TOPOM UK
metokcurpynmnoi, C(O)N-MeTun unu -3TUNl UK -MPONUJI, He00sA3aTEeNbHO
3aMeIeHHbIH PTOPOM U METOKCUTPYIIIOH, METOKCUTPYIIY I STOKCUTPYIIY UIU

IPOMOKCUTPYIIY, HEOOS3aTEIbHO 3aMELeHHYI0 (PTOPOM MU METOKCUTPYIIIOH,
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reTepPOLUKIUIBbHYIO IPYNIy, HE0Os3aTEeNbHO 3aMEeHHYI0 PTOpOM UK
dTopmerHIOM.

bonee npennmoururensuo, ecnu R1 o0o3Havaet nupa3os, THa30J, TUPUAUH,
NUPUMUANH, HEOOS3aTeNbHO 3aMEIeHHbIe OJHUM HJIH ABYMS 3aMECTUTEIISIMH,
BbIOPaHHBIMH U3 TPYIIbI, BKJIIOYAKOIEH GTOpP, METUI WIIM 3TUJ WIH TPOIIHII,
HeoO0sI13aTeIbHO 3aMeIeHHbIH (TOPOM HIJIM METOKCUTPYIIIOH, HHAHOTPYy Iy,
AMHUHOTPYIINY, HEO0S3aTEeNIbHO 3aMEIIEHHYI0 METHJIOM UJU QTOPITUIIOM,
Hutporpynmny, C(O)N-MeTun Ui -3TUl UIH -MIPOIUII, HeoOsI3aTeIbHO 3aMelleHHbIH
($TOpPOM HJIM METOKCUTPYIIIOH, METOKCHTPYIIY HJIH 3TOKCUTPYIIY HJIH
NPOMOKCUTPYIIY, HEOOsI3aTENbHO 3aMEIEHHYI0 (PTOPOM MM METOKCUTPYIIIIOH;
MOP(OIUH HIIN MUTIEPA3UH WK MUIIEPUANH, HE00S3aTEIbHO 3aMeIeHHbIH TOpOM
I QTOPMETHIIOM.

[IpennmouturenbHo, ecniu R2 o603Ha4YaeT rerepoapoMaTUUECKHe TPYIIIbI,
BBIOpaHHBIE U3 TPYIINBL, BKIOYAKMIEH THPa30JI, THA30J, MHPUANH, MTUPUAUH -2-0H,
NUPUMHUAUH, TUPA3UH, MUPUAA3UH, HEO0A3aTEIbHO 3aMEIIEeHHbIE OJTHUM FJIH ABYMsI
3aMECTUTEJISIMU, BBIOPAHHBIMHU U3 TPYIIIBI, BKIIOYAKOIIEH GTop, METHII HITH 3THI HIIH
IPOMUJ, HeOOs3aTENbHO 3aMELEHHBIN (PTOPOM HIIM METOKCHUTPYIIOH, LHAHOTPYIIY,
AMHUHOTPYIIIY, MOHO- UJIM AUMeTHIaMuHOTpynny, Hutporpynmny, NHC(O)-metun uin
-3TUJ WU -TIPOTUJ, HE0OA3aTENbHO 3aMeLIEHHbIH (PTOPOM HIIM METOKCHUTPYIIIIOH,
C(O)N-MeTu uiu -3THJ UK -TIPOTHJI, HeOOsI3aTeNbHO 3aMele HHbIH GTOpPOM UIn
METOKCUTPYIIONH, METOKCUTPYIIY HJIM 3TOKCUTPYIIY UJIU NPONOKCUTPYIINY,
He00s3aTeIbHO 3aMEIIeHHY0 (PTOPOM MJIM METOKCHIPYIIIOH, FreTepOLUKIHIbHYIO
rpymnmy.

bonee npennoututenpHo, eciiu R2 o6o3HavaeT mupasost, TUA30JI, TUPUINH,
NUPUMHUIUH, HE00S3aTEIHHO 3aMEIIeHHbIE OJJHUM UJIU IBYMS 3aMECTUTEIISIMH,
BBIOpPAHHBIMH U3 TPYIIbI, BKIOYAKIMEH (TOp, METUI HIJIM 3TUJI HJIH PO,
Heo0s3aTeNbHO 3aMeIeHHbIH PTOPOM UM METOKCUTPYNIIOH, HUAHOTPY MY,
aMHUHOTPYIIIY, MOHO- WJIH AUMeTHIaMuHOTpynny, HuTporpynmny, C(O)N-meTun unu -
STHJI WUJIH -TIPOTIHII, HEO0SA3aTENbHO 3aMeIlEeHHBIH PTOPOM UM METOKCUTPYTIIOH,
METOKCHUTPYIIY MJIM 3TOKCUTPYIIY UM MPOTOKCUTPYINY, HEOOsI3aTEIbHO
3aMEIEHHYI0 (PTOPOM I METOKCHUTPYIIIOH;, MOP(OIHH UM MUTIEPa3HH.

IIpennouturensHo, ecnu X obo3HauaeT N, Y obo3znavaer CH u Z ob6o3navaer

CH; unmu X o6o3nauaer CH, Y o6o3HavyaeT N u Z obo3navaer CH.
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IIpennouturensHo, eciu A obo3znawaer CH, D o6o3navaer N, M o6o3Hauaet C-
R3 u Q o6o3navaer CH; unu A o6o3nauaer CH, D o6o3navaer N, M ob6o3nauaer CH
u Q obo3nauaer CR3; mnu A o6o3nauaer CH, D o6o3nauaer C-R3, M ob6o3HauaeTr N
u Q ob6o3nauaer CH; nnu A obo3nauaer CH, D o6o3nauaer CH, M ob6o3nauaer C-R3
u Q obo3Hauaer N.

[IpennouturenbHo, eciu R3 obo3navaer H; ¢pTop, MeTHUT UM STUI UK TIPOITHII,
Heo0s3aTeIbHO 3aMeIleHHbIH PTOPOM, THAPOKCUTPYIIION MJIM METOKCHUTPYIIIONH;
METOKCHUTPYIIY MJIK dTOKCUTPYIITY MJIK MPOTMOKCUTPYIIIY, HEOOSI3aTENbHO
3aMEIEeHHYI0 (PTOPOM, THAPOKCUTPYIIION HJIU METOKCUTPYIIOH;
auMeTuiaMuHorpynmy, NH-MeTun uinu -3TUa UIH -MPOTUII, HE00SI3aTeIbHO
3aMeIeHHbIH PTOPOM, THAPOKCUTPYIIION UIIM METOKCUTPYIIION.

OO6bruHo 060l H B 00meit popmyne I o6o3navaer H unu ero uzoron ’H wmm "H.

O6bryno C B oOmeit popmyne I, conepskamuiics B O€H3UIBbHOW METUIIBHOUN rpyIime

WIN MeTokcurpymnme, obozHadaer C viIu ero paguoakTHBHBINA HU30TOI e um e
OO6bruHo 060 F B 00meit popmyne [ obo3nauaer F unm ero painoakTHBHBIH
usoron °F.
O6pruno I B 00meit popmye I, conepkamuiicss B aNKuie UiId B apOMaTHIECKOM
WU reTepoapoMaTudeckoM pparmMenTe, o0o3Haudaer | unu ero paanoakTUBHBIHI

123 124
HU30TOII I unu I

JIpyruM BapHaHTOM OCYIIECTBJIEHHUS HACTOSALIEr0 N300pETEeHHs SBJISIOTCSA
coenuHeHuss Gopmyasl I-A nnm nx papManeBTHYECKH MPHEMIEMbIE COJIH
MPUCOEAUHEHHS C KUCJIOTOH, UX palleMHUYeCKUe CMECH UJIM COOTBETCTBYIOIHNE
SHAHTUOMEPHI, H/UJIU ONTUYECKUE U30MEPHI,

Q__N
|/

—

[-A

IYI’/
N \

A R1

B KOTOpPOH

R1 o6o3HauaeT reTepOUUKINII, BBIOPAHHBIA U3 TPYIIIBL, BKIOYAOMIEH a3eTHANH,
MUPPOJIUANH, TUTNEPUINH U TUTIEPA3UH, HEO0A3aTeIHbHO 3aMEIeHHbINH C MOMOIbI0 R2;
niin

reTepoapoMaTHYECKue TPYIIIbl, BBIOPAHHBIE U3 TPYIIIBI, BKIIOYAKOIIENH MUPa3ol,

dbypaH, ©30KCa30J, TUA30J, MUPUAUH, MUPUAUH-2-0H, MUPUMUIUH, TUPA3HH,
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NUpHUAA3HH, He00s3aTEebHO 3aMELIeHHbIE OTHUM UJIU JIBYMS 3aMECTHTEJISIMHU,
BBIOpAaHHBIMH U3 Ipynnbl, BKIoUaromen rajgoreH, C-Cg-ankuinbl, Heo0A3aTeNbHO
3aMelleHHble rajorenamu uiu ruapokcurpynmnoit min Ci-Ce-alKoKCHTpynImoi,
LUAHOTPYIINY, aAMUHOTPYINy, HeoOs3aTenbHO 3aMelneHHy0 C-Cg-ankunom,
Heo0s13aTeNbHO 3aMelleHHbIM ranoredamu, Hutporpynmny, NHC(O)-C-Cg-ankun,
C(O)N-C;-Cg-ankun, HE0OS3aTENbHO 3aMEIIEHHBIN raJloreHaMu, THAPOKCUTPYIIION
unu C-Cg-ankokcurpynmoii, C-Cg-aakokcurpymnmny, Heo0s3aTeJbHO 3aMEIEHHY IO
rajoreHamu win ruapokcurpynmnoi uiu C-Cg-aaKkoOKCUTPYINOH, reTepOLUKIHIbHY IO

rpymnmy, HeoOs3aTenbHO 3aMerneHHy o rajoreHamu uinu C-Cg-ankunamuy,

He00s3aTeNbHO 3aMEIeHHBIMU TAJIOTCHAMU, WU

-NH-C(0O)-R2;

R2 ob6o3HauaeT rerepoapoMaTUUECKHE IPYNIbI, BBIOPAHHBIE U3 TPYIIIIHI,
BKJIIOHANOLIEH mHpa3osl, ¢ypaH, H30KCa30J, THA30J, MUPUANH, TUPUIUH-2-0H,
NUPUMHUAWH, TUPA3UH, MUPUIAA3UH, HEO0A3aTeIbHO 3aMEIIEeHHbIE OJTHUM FIIH ABYMsI
3aMECTUTEJISIMU, BBIOPAHHBIMHU U3 TPYyNIbl, BKIodatomeil ramoreH, C(-Cg-ankuisl,
Heo0s3aTeNbHO 3aMeIleHHble rajjoreHamMu uiu ruapoxkcurpynmnoit unu C;-Ce-
AJKOKCUTPYIINOH, IUAHOTPYIINY, AMUHOTPYIIIY, MOHO- UJIH TUMETUJIAMUHOTPYIIY,
nutporpynmny, NHC(O)-C-Cg-ankun, C(O)N-C-Cg-ankun, HeoOs13aTeNbHO
3aMelleHHbIN rajoreHamu, ruapokcurpynmnoi unu C-Cg-ankokcurpynmnoi, Cy-Cg-
ANKOKCHUTPYIIY, HEOOSA3aTEeNbHO 3aMELIEHHYIO TaJION€HAMH HJIM THAPOKCUTPYIITOH
unu C-Cg-aJKOoKCUTPY IO, TeTepOUUKIUIbHYIO TPYIIY;

A, M, Q o6o3zunauarotr CR3;

R3 ob6o3nauaer H; ranoren; C-Cg-aakuibl, HeOOSI3aTEIbHO 3aMELEHHBIE
rajgoreHamu, rugpokcurpynmnoi unu C;-Cg-ankokcurpynnoii; C-Cg-ankokcurpynmy,
He00s3aTeNbHO 3aMeIIeHHYI0 rajoreHaMmu, ruapokcurpynmnoit uiu C-Cg-
ankokcurpynmnoi; xumermiamuHorpynny, NH-C-Cg-ankunbsl, He00s13aTeIbHO
3aMeleHHble rajoreHamu, runpokcurpynmnoi mwin C-Cg-ankoKCUrpynmnoi;

u rae rodoit H B popmyne obo3znauaer H unm ero uzoron ’H unmn 3H; mroboit C
1,

2

. . 14
B o0mei popmyisie obo3Hauaer C miu ero paguOakTUBHBINA H30oTOon  C MU
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. . 18 .
moboit F B popmyne o6o3Hadaer F wim ero paguoaktusHbiil nzoron  F; nroboii I B

124
I.

3

bopmyne obo3HavaeT I unm ero panMoaKkTUBHBIN H30TOM 231 ynn
P YCIOBHH, YTO coennHeHueM popmynsl [-A He sABIsieTCS COeNNHEHHE,
BbIOpAaHHOE M3 TPYIIbI, BKJIIOYAKOMIEH
2-(6-propnupunun-3-un)-9H-nuppono[2,3-b:4,5-c'| nunupunus,
2-[6-(1)T0p(2,4-3H2)nMpHnI/IH-3-Hn]-9H-anpono[2,3-b:4,5-c'])11/1r11/1p1/1)11/m,
2-[6-(1)T0p(2-3H)n1/1p1/1,uHH-3-Hn]-9H-anpono[2,3-b:4,5-c']):[1/1n1/1p1/1)11/m,
2-[6-(1)T0p(4-3H)anHL[HH-3-Hn]-9H-anpono[2,3-b:4,5-0']):[1/1n1/1p1/1)11/1H U
2-[6-(18F)(bToanpH)1HH-3-Hn]-9H-anpono[2,3-b:4,5-c']):[1/1n1/1p1/1)11/1H.
[Ipennoutrurensuo, ecnu R1 o6o3navaer
- TUMEePUANH U UIEePa3nH, HeoOsI3aTeIbHO 3aMeIeHHbIH ¢ moMombio R2; nnn
- TETEPOaAPOMATHYECKHE TPYIIITBI, BEIOPAHHBIE U3 TPYIIIBI, BKIKOYAK0 MIeH
UPa30Jl, TUA30J, MUPUANH, MUPUAUH-2-0H, MUPUMHUINH, TUPA3UH, TUPUIA3HH,
He00s3aTeNbHO 3aMEIeHHbIE OIHUM WJIU IBYMs 3aMECTHTENSIMHU, BBIOPAHHBIMHU U3
IPYIIBL, BKIOYAOMeENR GTop, METUI UK 3THJ UJIU NMPOIHII, Heo0sA3aTeNbHO
3aMeIeHHbIH PTOPOM MM METOKCUTPYNIOH, IUAHOTPYIIY, AMUHOTPYIIY,
HeOoOs13aTeIbHO 3aMEeIEHHYI0 MeTHJIOM Win GropstuioMm, Hutporpymnmny, NHC(O)-
METHUJI WJIH -3TUJI WIIH -TIPOIHJI, HEO0sA3aTeNbHO 3aMeIleHHbIH pTOpOM nin
metokcurpymnmnoi, C(O)N-MeTuUn uiu -3TUNT UJIH -MPOTUII, HeOOs3aTEeIbHO
3aMeleHHbIH (TOPOM UM METOKCUTPYIIIONW, METOKCUTPYIIITY MU 3TOKCUTPYIIIY WU
IPOMOKCUTPYIIITY, HEOOSI3aTeNbHO 3aMEINeHHYO0 (PTOPOM HJIN METOKCUTPYIIIOH,
reTepOLUKIUIBHYIO TPYIIy, He0oOs13aTebHO 3aMEeHHYI0 PTOpOM Uin
dTopmeTHIOM.
bonee npennmoututenvro, eciniu R1 o6o3HavaeT nmupasos, TUA30JI, TUPUAUH,
NUPUMHUANH, HE00S3aTENIBHO 3aMEIEHHbIE OJHUM HJIU JIBY MsI 3AMECTUTEJISIMU,
BBIOpPAHHBIMH W3 TPYIMIbI, BKIOYAKIMEH (TOp, METUI HIJIM 3TUJ HJIH PO,
He00s3aTeNbHO 3aMeIeHHbIH PTOPOM MU METOKCUTPYNIIOH, HUAHOTPY MY,
AMHUHOTPYIIY, HE00s3aTEeNbHO 3aMEIIEHHYI0 METHJIOM UJIH (TOPITUIIOM,
Hutporpynny, C(O)N-MeTHs1 WiIu -3THIJI U -TIPOIIJI, He0O0A3aTeIbHO 3aMeIeHHbINH
¢$TOPOM MJIM METOKCUTPYIIIOH, METOKCUTPYIIITY HJIM 3TOKCUTPYIIY HIJIH
IPOMOKCUTPYIIY, HEOOSI3aTENbHO 3aMEIIEHHYI0 (PTOPOM MM METOKCUTPYIIIIOH;
MOPGOIUH WIIM NUNEPA3UH UM MUINIEPUANH, HE00S3aTeNbHO 3aMeIeHHbIH pTOoOpOM

I QTOPMETHUIIOM.
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IIpennouturensHo, eciu R2 obo3HavyaeT rerepoapoMaTHieCcKue rpyIibl,
BBIOpaHHBIE U3 TPYIIBL, BKIKOYANOLIIEH MTHPa30Jl, THA30J, MUPUANH, MTUPUAUH -2-0H,
NUPUMHUAUH, TUPA3UH, MUPUAA3UH, HEO0A3aTEIbHO 3aMEIeHHbIE OJTHUM HJIH ABYMsI
3aMECTHUTEISIMU, BBIOPAHHBIMU M3 TPYIIbI, BKJIIOYAKOMed GTop, METUIT WU STUI WU
IPOIHII, HeOOA3aTENbHO 3aMEIEeHHbIH (PTOPOM MJIM METOKCUTPYIIOH, IUAHOTPYIIIY,
AMHUHOTPYIINY, MOHO- MJIM AUMeTHIaMuHOTpynny, Hutporpynny, NHC(O)-metun uiu
-3TUJI UK -TIPOTHJ, HE0Os3aTebHO 3aMELIEHHbII (PTOPOM HIJIHM METOKCHUTPYIIIIOH,
C(O)N-MeTun Uiy -3TUJI UM -IIPOTHUJI, HEOOSI3aTeNbHO 3aMeIeHHbIH (TOPOM HITH
METOKCHUTPYIINOI, METOKCUTPYIIY HJIN 3TOKCUTPYIINY HUIIH MPOMNOKCUTPYIITY,
HE0053aTeIbHO 3aMEIIEeHHYIO (PTOPOM HIJIM METOKCHTPYIIIOH, FreTepOUUKIHIbHYIO
rpynmny.

bonee npenmouturenvro, eciiu R2 o0o3HavaeT mupa3ol, TUA30JI, TUPUIAUH,
NUPUMHINH, HE00S3aTENIBHO 3aMEIeHHbIE OAHUM UJIU JBYMS 3aMECTHTEISIMH,
BBIOPAHHBIMH U3 TPYIIbI, BKIOYAKIMEH (TOp, METUI HIJIM 3TUJ WM TPOTHUII,
Heo0s3aTeNbHO 3aMeIeHHbIH PTOPOM UM METOKCUTPYNIIOH, HUAHOTPYIIY,
aMHUHOTPYIIIY, MOHO- WJIM AUMeTHIaMHUHOTpynny, HuTporpynmny, C(O)N-meTun unu -
STUJI WJIH -TIPOMUJI, HE00A3aTENbHO 3aMeIleHHbIH (TOPOM MM METOKCUTPYIIION,
METOKCUTPYIIY MJIH 3TOKCUTPYIIY UM IPOMOKCUTPYIINY, HEOOs3aTEIbHO
3aMEeIeHHYI0 PTOPOM HIJIM METOKCUTPYIIOH, MOP(OINH UM NUTIePa3HH.

[Mpennouturenbuo, eciu A obo3znauaer CH, M o6o3nauyaer C-R3 u Q
obo3nauaetr CH; unu A obo3znauaer CH, M ob6o3nayaer CH u Q o6o3nauaetr CR3.

IMpeanouturensHo, eciu R3 obo3navaer H; GpTop; MeTuI UM 3TUIT WA TIPOITHII,
He00s3aTeNbHO 3aMeIleHHbIH PTOPOM, THAPOKCUTPYIIION MJIM METOKCHUTPYIIONH;
METOKCHUTPYIIY MJIH 3TOKCUTPYIIY HJIH MPONMOKCUTPYIIY, HEOOS3aTEIbHO
3aMEeIEHHYI0 (PTOPOM, THAPOKCUTPYIIION HJIU METOKCUTPYIIIOH;
auMetuiaaMuHOTrpynny, NH-MeTun uiu -3TUi UM -ponuil, HeoOs3aTeNbHO

3aMeIeHHbIH PTOPOM, THAPOKCUTPYIION UIIM METOKCUTPYIIIOH.

. . 2 3
OO6bryHo nr06oi H B 00meit popmyie I-A obo3znauaer H unu ero uzoron H wiu "H.

O6bryno C B oOmeit popmyne I-A, comepskamuiics B O€H3UIbHOW METUJIBHOHN rpyrme

llC.

. 14
Wi MeToKcurpyrmnime, obo3Hauaer C WU ero paauoakTHUBHBINA u3oton  C uiu
OO6bruHo 060t F B 00meit popmyie [-A obo3nauaeT F unu ero pannoakTHBHBIN

18
uzoron F.
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OO6sbryHo I B 00mieit popmyie [-A, coneprkammuiics B anKkuie Uiand B

apoMaTUYECKOM HJIU rerepoapomMaTudeckom ¢pparmenrte, obo3znauvaet I wnm ero

124
L

KOHerTHbIMI/I COCOAUHEHUAMU, NpEajiaracMbIMU B HaACTOALIEM 1/1306peTeH1/11/1,

ABJIAKTCA COCOAUHCHUA, BbI6paHHbIe N3 I'pyIIbI, BKJIFOYAKOIIEHN:

2-(nupunun-4-un)-9H-nupposno[2,3-b:4,5-c' | aunupunx
2-(2-merokcunupuaun-4-mn)-9H-nuppono[2,3-b:4,5-c' | nunupunun
2-(nmupunun-3-un)-9H-nuppono[2,3-b:4,5-c' | aunupunx
2-(1-merun-1H-nupazon-4-un)-9H-nuppono[2,3-b:4,5-c' | nunupunun
2-(6-meTtokcunupuaun-3-mi)-9H-nuppono[2,3-b:4,5-c'|nunupunun
5-(9H-nuppono[2,3-b:4,5-c' | nunupuaun-2-wn)nupunua-2(1H)-on
2-(5-¢pTop-6-MeTokcunupuauu-3-un)-9H-nuppono[2,3-b:4,5-c' | nunupunus
2-(dypan-3-un)-9H-nuppono[2,3-b:4,5-c'| nunupuaux
2-(1H-nupazon-4-un)-9H-nuppono[2,3-b:4,5-c' | nunupunux
2-[2-(mopdonun-4-mwn)nmupuMuanH-5-un|-9H-uppono[2,3-b:4,5-c' | nunupuanx
N-metun-5-(9H-nmuppono[2,3-b:4,5-c' | sunupuaun-2-un)nupuanH-2-

kapbokcamMuyg

3-pTop-5-(9H-nuppono[2,3-b:4,5-c'|nunupunuH-2-un)nupuaInH-2-aMIH
2-[4-(mupumuaunH-2-un)nunepasus- 1 -un]-9H-nuppono[2,3-b:4,5-c'| aunupuanx
2-[4-(mupunun-4-un)nunepasus- 1 -un]-9H-nuppono[2,3-b:4,5-c' | nunupuaux
2-(1H-ntupaszon-3-un)-9H-nuppono[2,3-b:4,5-c' | aunupuaux
4-(9H-nuppono[2,3-b:4,5-c' | aunupuaun-2-un)nupuaInH-2-aMUH
4-(9H-niuppono[2,3-b:4,5-c' | nunupunun-2-un)nupunus-2(1H)-on
2-(5-propnupunuu-2-un)-9H-nmuppono[2,3-b:4,5-c' | aunupuanx
2-¢pTop-5-(9H-muppono[2,3-b:4,5-c' | aunupuanH-2-un)IupUANH-3 -aMUH
N-merun-5-(9H-nuppono[2,3-b:4,5-c' | nunupuanH-2-11)TUPUMHANH-2-aMUH
2-[6-(mopdonun-4-mwn)nupuaun-3-un|-9H-nuppono[2,3-b:4,5-c' | nunupunun

N-(2-merokcustn)-5-(9H-nuppono[2,3-b:4,5-c' | nunupuanna-2-ui) MUPpUMHUINH-

2-aMUH

2-[2-(munepasuH- 1 -un)mupumunus-S-un|-9H-nmuppono[2,3-b:4,5-c' | aunupuanx
2-(5-merun-1H-nupason-3-un)-9H-nuppono[2,3-b:4,5-c'|nunupunun
2-[1-(2-pTopaTun)-1H-nupazon-4-un]-9H-nuppono[2,3-b:4,5-c' | nunupunun
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N-merun-2-[4-(9H-nuppono[2,3-b:4,5-c' | nunupuaun-2-un)-1H-nupaszon-1-
ujameramMmumg

N-metun-6-(9H-nuppono[2,3-b:4,5-c'| sunupuaun-2-un)nupuanH-3-
KapOokcamMua

N,N-pumerun-5-(9H-nuppono[2,3-b:4,5-c'| nunupunun-2-un)nupuanu-2-
KapOokcamua

N-(2-propatun)-5-(9H-nuppono[2,3-b:4,5-c' | aunupuanH-2-11)TUPUIUH-2 -
kapOokcamMug

N-(2-merokcustn)-5-(9H-nuppono[2,3-b:4,5-c' | nunupuaua-2-ui) nupuauH-2-
kapbokcaMug

2-(4-merokcu-1H-nupazon-1-un)-9H-nuppono[2,3-b:4,5-c'|niunupunus

2-[2-(mopdonun-4-mn)-1,3-tuazon-5-un|-9H-nuppono[2,3-b:4,5-c' | nunupunun

1-{4-[5-(9H-tuppomno[2,3-b:4,5-c' | aunupuanH-2-un)nupuMUIHH-2 -
wi|nunepasuH-1-un}3TaHOH

6-pTop-N-(9H-ntuppono[2,3-b:4,5-c' | nunupuans-2-un)nupuanH-3-kapOoKcaMua

6-(metunamuno)-N-(9H-nuppono[2,3-b:4,5-c'| niunupununa-2-un)nupuanH-3-
kapbokcamMug

2-(6-propnupunus-3-un)-7-metrokcu-9H-nuppono[2,3-b:4,5-c' | aunupuanx

5-(7-metokcu-9H-nuppono[2,3-b:4,5-c'|aunupuaus-2-nun)-N-MeTHINTUPUINH-2 -
KapOokcamua

7-metokcu-2-(1-merun-1H-nupaszon-4-un)-9H-nuppono[2,3-b:4,5-c' | nunupuaun

7-metokcu-2-[2-(mopdonun-4-un)nupumMuauna-S-un|-9H-nuppono[2,3-b:4,5-
¢'|nunupuaun

6-(7-merokcu-9H-nuppono[2,3-b:4,5-c' | nunupunun-2-mi)-N-MeTUITUPUIHH-3 -
kapbokcamMug

5-(7-metokcu-9H-nuppono[2,3-b:4,5-c' | aunupunuH-2-un)nupUMUIUH-2 -
KapOOHHUTPHII

2-(6-propnupunus-3-un)-N,N-numetun-9H-nuppono[2,3-b:4,5-c' | aunupuanH-
7-aMuH

5-[7-(numeTunamuuo)-9H-nmuppono[2,3-b:4,5-c¢' |aunupuann-2-nn|-N-
METHJIMTUPUANH-2-KapOOKCaMuA

N,N-mumetun-2-(1-merun-1H-nupazon-4-un)-9H-nuppono[2,3-b:4,5-
c'|nunupuauH-7-aMuH

2-(6-propnupunus-3-un)-7-metun-9H-nuppono[2,3-b:4,5-c'| sunupunun
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N-merun-5-(7-metun-9H-nuppono[2,3-b:4,5-c' | aunupuans-2-un)nupugna-2-
kapbokcamMung

7-metun-2-(1-metun-1H-nupazon-4-un)-9H-nuppono[2,3-b:4,5-c'| nunupugun

2-(6-propnupunun-3-un)-7-(merokcumerun)-9H-nuppono[2,3-b:4,5-
c'|nunupunux

5-[7-(meToxcumertun)-9H-nupposno[2,3-b:4,5-c' | nunupunun-2-uin]-N-
METHJIMTUPUINH-2-KapOOKCaMua

7-(metokcumeTun)-2-(1-metun- 1 H-nupazon-4-un)-9H-nuppono[2,3-b:4,5-
¢'|munupuaun
2-[6-(1)T0p(2-3H)n1/1p1/1)11/1H-3-I/m](5,7-3H2)-9H-n1/1ppono[2,3-b:4,5-c'])11/1n1/1p1/1)11/1H
2-[6-(1)T0p(2—2H)n1/1p1/1)11/1H-3-I/m](5,7-2H2)-9H-n1/1ppono[2,3-b:4,5-c']):u/1rmpnz[p1H
2-(6-(1)Topn1/1p1/1)11/1H-3-I/m)(3-2H)-9H-n1/1ppono[2,3-b:4,5-c']):[1/1n1/1p1/1)11/1H
2-(6-(1)Topr11/1p1/1)11/1H-3-Hn)(S-ZH)-9H-anpono[2,3-b:4,5-c']):[1/1n1/1p1/1)11/1H
2-[6-(1)Top(5-2H)n1/1p1/1)11/1H-3-Hn]-9H-anpono[2,3-b:4,5-0']):[1/1n1/1p1/1)11/1H

N-MGTI/IJ‘I-5-[(5,7-3H2)-9H-HI/IppOJ'IO[2,3-bI4,5-C']I[I/IHI/IpI/II[I/IH-2-I/IJ'I](6-
3H)HI/IpI/II[I/IH-2-Kap6OKcaMI/II[

2-[1-metun(3- H)-1H-nupazon-4-un](5,7- H,)-9H-nuppono[2,3-b:4,5-
c'|nunupuauH.

B npyrom BapuaHTe OCyLIE€CTBIEHUS KOHKPETHBIMU COCTUHEHUSIMU,
npeaiaraeMbIMH B HACTOSIIEM U300PETEeHHH, SIBJIAIOTCA COCUHEHMS, BBIOPAHHbIE U3
IPYIIbI, BKIOYAKIEHN:

2-(nmupunun-4-un)-9H-nupposno[2,3-b:4,5-c' | aunupunx

2-(2-merokcunupunaun-4-mn)-9H-nuppono[2,3-b:4,5-c'|nunupunun

2-(nmupunuu-3-un)-9H-nmuppono[2,3-b:4,5-c' | aunupunnx
2-(1-merun-1H-nupazon-4-un)-9H-nuppono[2,3-b:4,5-c' | nunupunun
2-(6-meTtokcunupuauH-3-mi)-9H-nuppono[2,3-b:4,5-c'|nunupunun
5-(9H-nuppono[2,3-b:4,5-c' | nunupuaun-2-wn)nupunua-2(1H)-ox
2-(5-pTop-6-Merokcunupuauu-3-un)-9H-nuppono[2,3-b:4,5-c' | nunupunuu
2-(¢ypan-3-un)-9H-nuppono[2,3-b:4,5-c'| nunupuaux
2-(1H-nupazon-4-un)-9H-nuppono[2,3-b:4,5-c' | aunupunus
2-[2-(mopdonun-4-mwn)nmupuMuanH-5-un|-9H-nuppono[2,3-b:4,5-c' | nunupuaux
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N-metun-5-(9H-nmuppono[2,3-b:4,5-c' | sunupuaun-2-uin)nupuanH-2-
kapbokcamMung
3-pTop-5-(9H-nuppono[2,3-b:4,5-c'|nunupunuH-2-un)nupuInH-2-aMIH
2-[4-(mupumuaunH-2-un)nunepasus-1-un]-9H-nuppono[2,3-b:4,5-c'| aunupuanx
2-[4-(mupunun-4-un)nunepasu- 1 -un]-9H-nuppono[2,3-b:4,5-c' | aunupuaux
2-(1H-nupazon-3-un)-9H-nupposno[2,3-b:4,5-¢' | aunupunux
4-(9H-nuppono[2,3-b:4,5-c' | nunupuaun-2-un)nupuanH-2-aMUH
4-(9H-nuppono[2,3-b:4,5-c'|nunupunun-2-un)nupunus-2(1H)-on
2-(5-propnupunuu-2-un)-9H-nmuppono[2,3-b:4,5-c' | aunupuanx
2-pTop-5-(9H-muppono[2,3-b:4,5-c'| aunupuanH-2-un)IupUANH-3 -aMUH
N-merun-5-(9H-nuppono[2,3-b:4,5-c' | nunupuanH-2-11)TUPUMHANH-2-aMUH
2-[6-(mopdonun-4-mwn)nupuaun-3-un|-9H-nuppono[2,3-b:4,5-c' | nunupunun
N-(2-merokcustn)-5-(9H-nuppono[2,3-b:4,5-c' | nunupuanna-2-ui) MupUMUINH-
2-aMuH
2-[2-(munepasuH- 1 -un)mupumunusa-S-un|-9H-nmuppono[2,3-b:4,5-c' | aunupuanx
2-(5-merun-1H-nupason-3-un)-9H-nuppono[2,3-b:4,5-c'|nunupunun
2-[1-(2-pTopaTun)-1H-nupazon-4-un]-9H-nuppono[2,3-b:4,5-c' | nunupunun
N-merun-2-[4-(9H-nuppono[2,3-b:4,5-c' | nunupuaun-2-un)-1H-nupaszon-1-
ujameramMmumg
N-merun-6-(9H-nuppono[2,3-b:4,5-c'| sunupuaun-2-un)nupuanH-3-
KapOokcamua
N,N-numetun-5-(9H-nuppono[2,3-b:4,5-c'|aunupuaun-2-ui ) MupuganH-2-
kapOoKcaMug
N-(2-propatun)-5-(9H-muppono[2,3-b:4,5-c' | aunupuanH-2-1i1)TuPUIUH-2 -
kapbokcamMug
N-(2-merokcustn)-5-(9H-nmuppono[2,3-b:4,5-c' | nunupuauna-2-un) nupuauH-2-
kapbokcamMug
2-(4-merokcu-1H-nupazon-1-un)-9H-nmuppono[2,3-b:4,5-c'|nunupunus
2-[2-(mopdonun-4-mn)-1,3-tuazon-5-un|-9H-nuppono[2,3-b:4,5-c' | nunupunun
1-{4-[5-(9H-ntuppomno[2,3-b:4,5-c' | aunupuanH-2-un)nupUMUIHH-2 -
wi|nunepasuH-1-uin}3TaHOH
6-pTop-N-(9H-ntuppono[2,3-b:4,5-c' | nunupuann-2-un)nupuanH-3-kapOoKkcaMua
6-(metunamuno)-N-(9H-nuppono[2,3-b:4,5-c'|nunupunun-2-un)nupuanH-3-

kapbokcamMug
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2-(6-pTopnupunuH-3-un)-7-metokcu-9H-nuppono[2,3-b:4,5-c' |aunupuanx

5-(7-metokcu-9H-nuppono[2,3-b:4,5-c' | aunupunus-2-nun)-N-MeTHITUPUINH-2 -
kapbokcamMug

7-merokcu-2-(1-merun-1H-nupazon-4-un)-9H-nuppono[2,3-b:4,5-c' | nunupunux

7-metokcu-2-[2-(mopdonun-4-un)nupumuant-S-un|-9H-nuppono[2,3-b:4,5-
c'|nunupuaux

6-(7-merokcu-9H-nuppono[2,3-b:4,5-c' | nunupuaun-2-mn)-N-MeTUITUPUIHH-3 -
kapOokcamMug

5-(7-metokcu-9H-nuppono[2,3-b:4,5-c' | aunupunuH-2-un)nupUMUIUH-2 -
KapOOHHUTPHII

2-(6-propnupunus-3-un)-N,N-numetun-9H-nuppono[2,3-b:4,5-c' |aunupuauH-
7-aMuH

5-[7-(numeTunamuuo)-9H-nmuppono[2,3-b:4,5-c¢' | aunupuann-2-nn|-N-
METHJITTUPUANH-2-KapOOKCaMuA

N,N-mumetun-2-(1-merun-1H-nupaszon-4-un)-9H-nuppono[2,3-b:4,5-
c'|nunupuaun-7-amMuH

2-(6-propnupunus-3-un)-7-metun-9H-nuppono[2,3-b:4,5-c' | aunupuans

N-merun-5-(7-metun-9H-nuppono[2,3-b:4,5-c' | aunupuans-2-un)nupuant-2-
kapbokcamMug

7-metun-2-(1-metun-1H-nupaszon-4-un)-9H-nuppono[2,3-b:4,5-c'| nunupuaun

2-(6-propnupunuH-3-un)-7-(merokcumerun )-9H-nuppoino[2,3-b:4,5-
¢'|munupuaun

5-[7-(meToxcumerwnn)-9H-nupposno[2,3-b:4,5-c' | nunupunun-2-uin]-N-
METHJITUPUIANH-2-KapOoKcaMua

7-(meTokcumeTun)-2-(1-metun- 1 H-nupazon-4-un)-9H-nuppono[2,3-b:4,5-
¢'|nunupuaus.

B npyrom BapuaHTe OCYIIE€CTBICHUS KOHKPETHBIMH COCIUHEHUSIMU,
npeaIaraeéMbIMU B HACTOSIIIEM H300PETEHUH, SIBJISIOTCS COEUHEHUsI, BBIOpAHHBIE U3
IPYIIBbI, BKIOYAKIIEH:

2-[6-(1)Top(2—3H)n1/1p1/1)11/1H-3-I/m](5,7-3H2)-9H-n1/1ppono[2,3-b:4,5-c'])11/1n1/1p1/1n1/1H

N-MGTI/IJ‘I-5-[(5,7-3H2)-9H-HI/IppOJ'IO[2,3-bI4,5-C']I[I/IHI/IpI/II[I/IH-2-I/IJ'I](6-

3H)HI/IpI/Iz[I/IH-2-1<ap601<caMI/I):[
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2-[1-metun(3- H)-1H-nupazon-4-un](5,7-"Hy)-9H-nuppono[2,3-b:4,5-
c'|nunupuauH.

B npyrom BapuaHTe OCyLIE€CTBIEHUS KOHKPETHBIMH COCTUHEHUSIMU,
npeaiaraeMbIMH B HACTOSIIEM U300PETEeHHH, SIBJISIOTCA COCUHEHHS, BBIOPAHHbIE U3
IPYNIbI, BKIOYAKIIEH:

2-[6-(1)T0p(2-2H)HHpH):[I/IH-3-I/IJI](5,7-2H2)-9H-H1/1pp0n0[2,3-b:4,5—c'])11/1r11/1p1/1)1HH

2-(6-(1)T0pr11/1pmmH-3-HJI)(3-2H)-9H-n1/1ppono[2,3-b:4,5-c']):[1/1r11/1p1/1)11/1H
2-(6-(bT0pnnpnnHH-3-Hn)(S-ZH)-9H-anpono[2,3-b:4,5-c']):[1/1n1/1p1/1)11/1H
2-[6-(1)T0p(5-2H)n1/1p1/1)11/1H-3-Hn]-9H-anpono[2,3-b:4,5-c']):[1/1n1/1p1/1)11/1H.

[IpennouTUTENbHBIMU COCTMHEHHUSIMH SIBJISIIOTCS

2-(6-(1)Topn1/1pp1)11/1H-3-I/m)(3-2H)-9H-n1/1ppono[2,3-b:4,5-c']):[1/1n1/1p1/1)11/1H; 1

2-(6-(1)Topr11/1p1/1)11/1H-3-Hn)(8-2H)-9H-anpono[2,3-b:4,5-c'])11/1n1/1p1/1)11/1H.

JIpyruM BapHaHTOM OCYILECTBJIEHHUS HACTOSIIEro H300pEeTEHUs ABISIOTCA
coenuHeHus ¢popmynsl [-B unu ux gapmaneBTuuecKU MpueMIeMble COTH

NPpUCOCANHECHUA C KI/ICJIOTOP'I, HUX padeMHUYICCKUE CMECHU UJIU COOTBECTCTBYHOIIIUEC

OHAHTHOMCEPHI, U/WId ONTUYECKUE HU30MCEPHI,

NA NN
\l/

—

N
\

R3 R1

[-B

B KOTOPOU

R1 o6o3HauaeT reTepOUUKIIHII, BBIOPAHHBIA U3 TPYIINBI, BKIOYAOIIEH a3eTHANH,
MUPPOJIUANH, MUNEPUIUH U TUTIEPA3HH, HEOOA3aTEIbHO 3aMEIeHHbINH C MOMOIIBI0 R2;
nin

reTepoapoOMaTHYECKUE TPYIINbI, BBIOPAHHBIC M3 TPYIINBL, BKIKOYAOIIEH MHPa3oJl,
dbypaH, ©30KCa30J]1, TUA30J, MUPUAUH, MTUPUAUH-2-0H, MUPUMUIUH, THPA3HH,
NMUpUIA3UH, Heo0sA3aTeIbHO 3aMEICHHBIC OJHHUM HJIU ABYMS 3aMCCTUTCIISIMU,

BBIOpAHHBIMU U3 TPyINIbI, BKIOUaromei raxoreH, C-Cg-ankuibl, HeoO0s13aTeTbHO
3aMeleHHbIe rajoreHamMu Wik ruapokcurpynmnoi mwin C-Cg-alKOKCHTPYIITION,
MUAHOTPYIIY, aMUHOTPYIINY, HeoOs3aTenbHOo 3aMemeHHyo C -Cg-ankuaom,

Heo0s3aTeNnbHO 3aMeleHHbIM ranoresamu, Hutporpynny, NHC(O)-C-Cg-ankmun,
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C(O)N-C;-Cg-ankun, HE005A3aTENBHO 3aMEIIEHHBIN TaJOTeHaMU, THAPOKCUTPYIIIOH
unu C-Cg-ankokcurpynmoii, C-Cg-ankokcurpymmny, Heo0s3aTeJIbHO 3aMELIeHHY IO
rajgoreHaMu unu ruapoxkcurpynnoi uiau Cj-Ce-alKOKCUTPYNIION, T€TePOLUKINIbHYIO

rpynmny, HeoOs3aTenbHO 3amMenieHHy 0 ramorenamu uin Cj-Cg-ankunamu,

HeoOs13aTenbHO 3aMelneHHbIME raoreHamu;, unu -NH-C(0O)-R2;
R2 o6o3HauaeT rerepoapoMaTUUECKHE IPYMIbI, BBIOPAHHBIE U3 TPYIIIIbI,
BKJIFOUAOIIEH mrupa3ot, pypaH, H30KCa30J, THA30J, MTUPUINUH, TUPUIUH-2-0H,

NMUPUMUIAUH, MHPA3HUH, TUPUOA3UH, Heo0s3aTeIbHO 3aMCINEHHBIC OAHUM UJIU OBYM

3aMeCTHUTEJISIMH, BBIOPAHHBIMH U3 TPyIbl, BKIroUaromeii ranoreH, C-Cg-alKubl,

Heo0s3aTeNbHO 3aMeIleHHbIe rajloreHamMu uin ruapoxkcurpynmnoit unu C-Ce-
AJKOKCUTPYIIIOH, IUAHOTPYIINY, aMUHOTPYIIIY, MOHO- WX JUMETUJIAMUHOTPYIITY,
Hutporpynny, NHC(O)-C;-Cg-ankun, C(O)N-C;-Cg-ankun, He0OsS3aTEITbHO
3aMelleHHbIl rajoreHamy, rugpokcurpynmnoi unu C;-Cg-ankokcurpynmnoii, C-Cg-
AJKOKCUTPYIIY, HE00SA3aTENbHO 3aMEIEHHYIO TaJIOT€HAMH WIN THAPOKCUTPYIIIION
unu C1-Cg-aaKoKCUTPYNOH, reTepOLUKINIbHYIO TPYNNY;

R3 ob6o3nauaer H; ranoren; C-Cg-ankunbl, He0OsI3aTENbHO 3aMeEI€HHBIE
ragoreHamu, rugpokcurpynnoi unu C;-Cg-ankokcurpynnoii; C-Cg-ankokcurpynmy,
HeoOsI3aTeIbHO 3aMeIleHHYI0 rajoreHamu, ruapoxkcurpynmnoit mwiu C1-Ce-
ankokcurpynnoii, numetunamuaorpynmny; NH-C-Cg-ankumnbl, HeoOs3aTeabHO
3aMeleHHble rajoreHamu, runpokcurpynmnoi mwin C-Cg-alKkoKCUrpynmnoi;

. 2 3 .
u rae modoit H B popmyie oboznavaer H unu ero uzoron "H unu "H; moboit C

e,

b

. . 14
B o0meii popmyne obo3Hauaer C wiiu ero paguoOakTUBHBINA U30TON  C MU

. . 18 .
moboit F B popmyne o6o3Havaet F wnn ero paguoakTuBHbIN u3oton  F; noboi [ B

124

. 123
dbopmynie obo3HadaeT | unu ero panuoakTUBHbIN u3oton 1l uam L

[IpennoutrurenbHo, ecniu R1 o6o3navaer

- IUMEePUANH U UIEePa3nH, HeoOsI3aTeIbHO 3aMEIIeHHbIH ¢ moMombio R2; nnn

- TETEPOaAPOMATHYECKHE TPYIIIBI, BEIOPAHHBIE U3 TPYIIIBI, BKIKOYAK0 MIEH
NUpa3oJi, THA30J, NUPUAUH, MUPUAUH-2-0OH, MUPUMUANH, NTUPA3UH, NTUPUAA3UH,
He00s3aTeNbHO 3aMEeIleHHbIE OJHUM WJIU IBYMs 3aMECTHTENSAMH, BBIOPAHHBIMU U3
I'PYIIBL, BKIOYaOMeENR GTop, METUI WX 3THJ UJIU NMPOIHI, He00sA3aTeNbHO

3aMeleHHbIH PTOPOM UM METOKCUTPYNIOHN, HHAHOTPYIIy, AMUHOTPYIIY,
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He00s3aTeNbHO 3aMEIEeHHYI0 MeTHJIOM Wiu propaTunom, Hurporpynny, NHC(O)-
METHJI VUIH -3TUJI FUTH -TIPOIHJI, He00sA3aTeNbHO 3aMeIleHHbIH (TOPOM UIIK
metokcurpynmnoi, C(O)N-MeTun uiu -3TUN UK -IPONUJ, HE00sI3aTENbHO
3aMelIeHHbIH (TOPOM UM METOKCUTPYNIIONW, METOKCUTPYIITY UIH 3TOKCUTPYIIY WU
IPOIMOKCUTPYIIY, HEOOSI3aTeNbHO 3aMEIEHHYI0 (PTOPOM HIIM METOKCUTPYIIIIOH,
reTepOLMKINIbHYIO TPYIIY, He00s3aTeNbHO 3aMeleHHYI0 GTOpoM uin
dTopmeTHIOM.

Bbonee npennoututenbHo, eciiu R1 o0o3HavaeT nmupasost, TUA30JI, TUPUINH,
NUPUMHUIUH, HE00S3aTENIHbHO 3aMEIIEHHbIE OJJHIM UJIU IBYMS 3aMECTUTEIISIMH,
BBIOPAHHBIMH U3 TPYIIbI, BKIOYAKIMEH (TOp, METHUJ HIJIM 3TUJ HJIH PO,
Heo0s3aTeNbHO 3aMeIeHHbIH PTOPOM MM METOKCUTPYNIIOH, HUAHOTPYIIY,
AMHUHOTPYIIY, HE00s3aTEeNIbHO 3aMEIIEHHYI0 METHJIOM UJIU QTOPITUIIOM,
Hutporpynmny, C(O)N-MeTun i -3TUl WIN -IPONUII, HeoOsI3aTeIbHO 3aMeIeHHbBIH
($TOPOM MJIM METOKCUTPYIIIOH, METOKCUTPYIIITY HJIM STOKCUTPYIIY HJIH
IPOMOKCUTPYIIY, HEOOsI3aTENbHO 3aMEIIEHHYI0 (PTOPOM MM METOKCUTPYIIIIOH;
MOPGOIUH WIIN MUTIEPA3UH UM MUINIEPUANH, HE00S3aTeNbHO 3aMeIeHHbIH PTOpOM
I GTOPMETHIIOM.

IIpennoururenbHo, eciu R2 o6o3HavyaeT rerepoapoMaTH4YeCKUe TPYIIIIHI,
BbBIOpaHHBIE U3 TPYIINBI, BKIKOYAOLIENH MTUPa30Jl, THA30J, MUPUANH, MUPUANH -2-0H,
NUPUMUANH, MUPA3UH, MHPUAA3UH, HE00S3aTEIbHO 3aMEelLIeHHbIE OAHUM HJIU JIBY M3l
3aMEeCTHUTEJISIMU, BBIOPAHHBIMU M3 TPYIIBL, BKIOYAKOmed GTop, METHII HIIM STHII HIH
IPOIHII, HeOOA3aTENbHO 3aMEIEeHHbIH ((TOPOM MJIM METOKCUTPYIIOHN, IUAHOTPYIIIY,
AMHUHOTPYIIY, MOHO- MJIM AUMeTHIaMuHOTpynny, Hutporpynmny, NHC(O)-metun win
-3TUJI WK -TIPOTHJI, HEOO3aTEIbHO 3aMeLIEeHHbII (PTOPOM HIJIM METOKCHUTPYIIIIOH,
C(O)N-MeTun uiu -3TUJI WM -MIPOTUJI, HEOOSI3aTeNbHO 3aMeIeHHbIH (TOPOM HITH
METOKCHUTPYIIIOH, METOKCUTPYIITY FUIM 3TOKCUTPYIIY HJIH NPONOKCUTPYIIY,
HE0053aTeNbHO 3aMEIIeHHYI0 (PTOPOM HIJIM METOKCHIPYIIIIOH, FreTepOLUKIHIbHYIO
rpymnmy.

bonee npenmoututenvHo, eciiu R2 o6o3HavaeT nupas3o, THA30J, MUPUIHH,
NUPUMHUANH, HE00S3aTENBHO 3aMEIeHHbIE OAHUM UJIU JBYMS 3aMECTHTEISIMH,
BBIOPAHHBIMH U3 PYIIbI, BKIOYAKMEH (TOp, METUI HIJIM 3TUJ HJIH TPOTHII,
Heo0s3aTeNbHO 3aMeIeHHbIH PTOPOM UIN METOKCUTPYNIION, HUAHOTPY MY,
aMHUHOTPYIIIY, MOHO- WJIM AUMeTHUIaMuHOTrpynny, Hurporpynny, C(O)N-meTun unu -

STUJI WJIH -TIPOMUJI, HE00A3aTENbHO 3aMeIleHHbIH (TOPOM UM METOKCUTPYIIIOH,
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METOKCUTPYIIY MJIHM 3TOKCUTPYIIY UM NPOTOKCUTPYIIY, HEOOS3aTEIbHO

3aMeIeHHYI0 PTOPOM HIJIM METOKCHUTPYIIIOHN, MOP(OINH UM MUTIePa3HH.
[IpennouturensHo, ecnu R3 obo3znauaer H; ¢prop; MeTUN UK STUI HIIN PO,

HeoOsI13aTeIbHO 3aMeIeHHbIH (GTOPOM, THAPOKCUTPYIIIIONW HJIM METOKCUTPYIIION;

METOKCHUTPYIITy MU 3TOKCUTPYIINY WU NMPONOKCUTPYIIY, HEOOsA3aTeIbHO

3aMEeIeHHY0 PTOPOM, THAPOKCUTPYIINON MU METOKCUTPYIIOH;

auMeTuiaaMuHOTpynny, NH-MeTuna uiu -3TUi Ui -pomnuil, HeoOs3aTeNbHO

3aMeleHHbIH PTOPOM, THAPOKCUTPYIION UJIM METOKCUTPYIIION.
OO6bryHO nr06oM H B 06meit popmyse I-B o6o3navaer H unu ero uzoron ’H wm "H.
O6bryno C B obmeit popmyne I-B, conepxkamuiicss B O€H3UIbHOW METUJIBHOU T'PyTIIe

o 14 11
WK MeTokcurpymnne, obozHadaetr C wiu ero paguoaktuBHbld n3oron C unu  C.

OO6bryHo 060l F B 00meit popmyie [-B obo3navaer F wiau ero paguoakTUBHBIN
usoron °F.

OO6bryHo I B 00mieit popmyiie [-B, comepikamuiicss B aJKuiie UK B
apoMaTUYECKOM UJIU rerepoapomatudeckom ¢pparmenrte, obo3Hadaet | i ero

124

. 123
paauoakTuBHbIA uzoton  lwuam L

KoHKpeTHbIMU COEIMHEHUSMH, NPEAJIaraeMbIMH B HACTOAIIEM H300peTEeHNH,
ABJISAIOTCA COEJUHEHUsI, BBIOpaHHbIE U3 IPYIIbI, BKIOYAIOIEH:
2-(1-merun-1H-nupaszon-4-un)-9H-nuppono[2,3-b:5,4-c'| sunupunun
2-(1H-nupazon-4-un)-9H-nuppono[2,3-b:5,4-c' | aunupuaun
N-merun-5-(9H-nuppono[2,3-b:5,4-c' | nunupuanH-2-1i)IupuIuH-2-
kapOoKcaMug
2-(6-propnupunuu-3-un)-9H-nmuppono[2,3-b:5,4-c' | aunupuaux
N-merun-5-(9H-nuppono[2,3-b:5,4-c' | aunupuanH-2-ui1)TupUaNH-2-aMUH
2-(4-merokcu-1H-nupazon-1-un)-9H-nuppono[2,3-b:5,4-c'|nunupunus
2-[6-(1)T0p(2—3H)n1/1p1/1)11/1H-3-I/m](6,8-3H2)-9H-nnppono[2,3-b:5,4-c']):[1/1rmp1/1111/1H.
JIpyruM BapHaHTOM OCYIIECTBJIECHHUS HACTOSIIEro H300pETEHUs ABISIOTCA
coenuneHus ¢popmynsl [-C, unu ux GpapManeBTUUECKH MPUEMIIEMbIe COJU
NPUCOCIUHEHHS C KUCJIOTON, UX palleMUYeCKHe CMECH UM COOTBETCTBYIOIINE

OHAHTHOMCEPHI, U/UId ONTUYECKUE HU30MCEPHI,
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[-C

B KOTOpOH

R1 o6o3HauaeT reTepOUUKIINII, BBIOPAHHBIH U3 TPYIIBI, BKIOYAOIIEH a3eTHIUH,
MUPPOJIUANH, TUNEPUIUH U TUIIEPA3UH, HEO0A3aTENIHbHO 3aMENEHHbINH C MOMOIIBI0 R2;
nin

reTepoapoOMaTHYECKUEe TPYIIIbI, BBIOPAHHBIE U3 TPYIIIbI, BKIIOYAKIIEH MHPa3ol,
dbypaH, ©30KCa30J]1, TUA30J, MUPUIAUH, MTUPUAUH-2-0H, MUPUMUIUH, THPA3HH,
NMUPpUIA3UH, HGO6$[38,T€J'H:;HO 3aMECICHHBIC OAHUM WU ABYMS 3aMECTUTCIIAAMU,

BBIOpAHHBIMU U3 TPyNIbl, BKIroUaromei rajgoreH, C-Cg-ankuibl, HeoOs13aTeTbHO
3aMeleHHble rajoreHamMu uiu ruapokcurpynmnoit unu C-Cg-aiKOKCUTPYTITOH,
{UAHOTPYIIY, aMUHOTPYIINY, HeoOs3aTenbHO 3aMemeHHyo C -Cg-ankunom,
Heo0s13aTeNnbHO 3aMeleHHbIM ranoresamu, Hutporpynny, NHC(O)-Cq-Cg-ankmun,
C(O)N-C;-Cg-ankun, HE005A3aTENbHO 3aMEINEHHBIN raJloreéHaMu, THAPOKCUTPYIIION
unu C-Cg-ankokcurpynmoii, C-Cg-ankokcurpymnmny, Heo0s3aTeJIbHO 3aMEeLIeHHY IO
rajoreHamMu Wik rugpokcurpynnoi uin C1-Cg-aJKOKCUTPYIMOH, TeTepOLHKINIbHYO

rpynmny, HeoOs3aTenbHO 3amenieHHyo ramoreHamu mwin C|-Cg-ankunamu,

HeoOsi3aTebHO 3amelneHHbiMU ranorenamu; unu -NH-C(O)-R2;
R2 o6o3HauaeT rerepoapoMaTUUECKHE CPYMIbI, BBIOPAHHBIE U3 TPYIIIIbI,
BKJIFOUAOIIEH mUpa3ot, GypaH, H30KCa30J, THA30J, MTUPUINUH, TUPUIUH-2-0H,

MUPUMHUIUH, TUPA3WH, MTUPUNA3UH, HEOOA3ATEIbHO 3aMeIEHHbIE OJTHUM UJIU JIBYMSI
3aMeCTHUTEJISIMH, BEIOpAaHHBIMH U3 TPpyIbl, BKiroUaromeii ranoreH, C-Cg-alKubl,
Heo0s3aTeNbHO 3aMeIleHHbIe rajjoreHamMu uin ruapokcurpynmnoit unu C-Ce-
AJIKOKCUTPYIIOHN, IUAHOTPYIIY, aMHHOTPYIINY, MOHO- U TUMETUIIAMUHOTPYIIY,
Hutporpynny, NHC(O)-C-Cg-ankun, C(O)N-C;-Cg-ankun, HeoOs13aTeTbHO
3aMeleHHbll rajoreHamu, rugpokcurpynmnoit unu C-Cg-ankokcurpynmnoi, C-Cg-
AJIKOKCUTPYIINY, HEOOSA3aTEIbHO 3aMEIIEHHYIO TaJOTeHAMH UM TUAPOKCUTPYIIIION

unu C1-Cg-aqKoKCUTPyNMnoi, reTepOLUKIUIbHYIO IPYIIY,



10

15

20

25

30

- 26 -

R3 ob6o3nauaer H; ranoren; C-Cg-aakuibl, He0OsI3aTEIbHO 3aMELEHHBIE
rajoreHamu, ruapokcurpynmnoi unu C-Cg-ankokcurpynmnoii; C-Cg-alIKOKCUTPYIITY,
HeoOs13aTeIbHO 3aMeIeHHYI0 rajoreHamu, rugpokcurpynmnoi mwiu C1-Cg-
ankokcurpynnoit, numerunamuaorpymnmny; NH-C-Cg-ankumnbl, HeoOs3aTeabHO
3aMeleHHble rajoreHamu, ruapokcurpynnoii unu C-Cg-alkoKCUrpynmnou;

. 2 3 .
u rae modoit H B popmyie oboznavaer H unu ero uzoron "H unu "H; moboit C

e,

b

. . 14
B 00meii popmyisie obo3Hauaer C uiu ero paguoakTUBHBINA U30TON  C MU

. . 18 .
moboit F B popmyne o6o3Havaer F wian ero paguoakTuBHbIN u3oTon  F; nroboii I B

124

. 123
dbopmysie o6o3HadaeT I unu ero paauoakTUBHbIN u3oton 1 uam L

[IpennoururensHo, ecniu R1 o6o3navaer

- TUMEePUANH U UIEePa3nH, HeoOsI3aTeIbHO 3aMeIeHHbIH ¢ moMombio R2; nnn

- TETEPOAPOMATHYECKHE TPYIIbI, BBIOPAHHBIE U3 T'PYIIIbI, BKIFOYAKO MEH
MUPa30Ji, TUA30J, TUPUANH, TUPUANUH-2-0OH, MUPUMUANH, NUPA3UH, NTUPUAA3UH,
He00s3aTeNbHO 3aMEeIeHHbIE OJHUM UJIU BYMs 3aMECTHTENSIMH, BBIOPAHHBIMU U3
IPYIIBL, BKIOYAMENR GTOp, METUI WX 3THJ UJIU NMPOIHI, Heo0sA3aTeNbHO
3aMeIleHHbIH (TOPOM MM METOKCUTPYNIOH, HUAHOTPYIIY, AMUHOTPYIIY,
HeoO0s13aTeIbHO 3aMEeIeHHYI0 MeTHIoM Wik GropaTmnom, Hutporpynmny, NHC(O)-
METHUJI WJIH -3TUJ WIIH -TIPOIHJI, HEO0sA3aTeNbHO 3aMeIleHHbINH pTOpOM nuin
metokcurpymnmnoi, C(O)N-MeTun uiu -3TUN UK -MPONUJI, HeOOs3aTeIbHO
3aMeLIeHHbIH (TOPOM UM METOKCUTPYINIIOW, METOKCUTPYIITY UM 3TOKCUTPYIIITY HUIIN
NPOMOKCUTPYIIY, HEOOI3aTeIbHO 3aMEIEHHYI0 (TOPOM U METOKCUTPYIIIOH,
reTepOLUKIUIBHYIO TPYIIy, HE0Os3aTeNbHO 3aMEeHHYI0 PTOpOM nUin
dTopmeTHIOM.

bonee npennmouturensrHo, ecnu R1 06o3HavaeT nupas3o, THA3OJ, MUPUIKH,
NUPUMHIUH, HE00S3aTENIBbHO 3aMEIeHHbIE OTHUM UJIU JBYMS 3aMECTHTEISIMH,
BBIOpPAHHBIMH U3 CPYIIbI, BKIOYAKMEH (TOp, METUI HIJIH 3TUJ HJIH TPOTHUII,
He00s3aTeNbHO 3aMeIeHHbIH PTOPOM UM METOKCUTPYNIIOH, HUAHOTPY MY,
aMHUHOTPYIIY, HEO0S3aTENIbHO 3aMEIIEHHYI0 METHIOM UJIA PTOPITUIIOM,
Hutporpynny, C(O)N-MeTwHs1 WiIu -3THIJI U -TIPOIIJI, He0O0A3aTeIbHO 3aMeIleHHBIH
¢$TOpPOM MJIM METOKCUTPYIIIIOH, METOKCUTPYIIITY HJIM 3TOKCUTPYIIY HUJIH

MPOMOKCHTPYIIY, HeOOsI3aTeIbHO 3aMEeIIeHHYI0 (PTOPOM MM METOKCUTPYIIIOH;
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MOPGOIUH HIIM NUTIEPA3UH UM MUMEPUINH, HE00A3aTeNbHO 3aMeIleHHbIH pTOpOM
I QTOPMETHUIIOM.

IIpennoururensHo, eciu R2 o6o3HavaeT rerepoapoMaTH4YeCKUe TPYIIIIHI,
BbIOpaHHBIC M3 IPYIIbI, BKJIIOYAOLMIEH MUPA30I1, THA30J, MHPUIUH, TUPHIHH-2-0H,
NUPUMUANH, TUPA3UH, MUPHUAA3UH, HE00S3aTeIbHO 3aMEIeHHbIE OHUM HJIU JIBYMsI
3aMEeCTHUTEJISIMU, BBIOPAHHBIMHU M3 TPYIIBL, BKIOYarOmed GTop, METHII HIIM STHII HIIH
NPOMUJ, HeoOsI3aTeNbHO 3aMELIEHHBIH (PTOPOM HJIM METOKCHTPYIIOHN, LHAHOTPYIINY,
AMHUHOTPYIIIY, MOHO- MJIM AUMeTHIaMuHOTpynny, HuTporpynmny, NHC(O)-metun win
-3TUJI WU -TIPOTHUJI, HEO0O0s13aTEbHO 3aMEIEeHHbII (P TOPOM MM METOKCHUTPYIIIIOHN,
C(O)N-MeTun uiu -3TUJI WK -MIPOTUJI, HEOOSI3aTeNbHO 3aMeIeHHbIH (HTOPOM HITH
METOKCUTPYINOH, METOKCUTPYIIY WJIU 3TOKCUTPYIINY HUIIU MPOMNOKCUTPYIITY,
HE0053aTeNbHO 3aMEIIEeHHYI0 (PTOPOM HIJIM METOKCHIPYIIIOH, FreTepOUUKIHIbHYIO
rpynmny.

bonee npenmouturenvro, eciiu R2 o6o3HavaeT nmupasolt, THA30JI, TUPUAUH,
NUPUMHUANH, HE00S3aTENbHO 3aMEIeHHbIE OAHUM UJIU JBYMS 3aMECTHTEISIMH,
BBIOPAHHBIMH U3 PYIIbI, BKIOYAKMEH (TOp, METUI HIJIM 3TUJI UJIH PO,
Heo0s3aTeNbHO 3aMeIleHHbIH PTOPOM MM METOKCUTPYMI O, HHAHOTPYIIY,
AMHUHOTPYIIIY, MOHO- UJIM AUMeTHUIaMuHOTpynny, Hutporpynmny, C(O)N-meTun unu -
STUJ WM -TIPOMUJI, HE00SA3aTENbHO 3aMeIleHHbIH PTOPOM MM METOKCUTPYIIIOH,
METOKCHUTPYIITy WU dTOKCUTPYIINY WU NMPONOKCUTPYIIY, HEOOsA3aTeIbHO
3aMelIeHHY0 (TOPOM HJIM METOKCHUTPYIINONH; MOP(OJIHH HIIH TUIIePa3HH.

IMpeanouturensHo, eciu R3 obo3navaer H; GpTop; MeTun uiu 3THI WA TIPOITHII,
He00s3aTeNbHO 3aMeIleHHbIH PTOPOM, THAPOKCUTPYIIION MJIM METOKCHUTPYIIONH;
METOKCHUTPYIIY MJIM 3TOKCUTPYIIY UM NPOTOKCUTPYNNY, HEOOsI3aTEIbHO
3aMEeIEeHHYI0 (PTOPOM, THAPOKCUTPYIIIION UM METOKCUTPYTIONH;
auMeTuiIaMuHOTpynny, NH-MeTun unu -3TUi Uiy -ponuil, HeoOs3aTeNbHO
3aMeIeHHbIH PTOPOM, THAPOKCUTPYIION UIIM METOKCUTPYIIIOH.

. . 2 3
OO6bryHo nr06oi H B 06meit popmyie I-C oboznavaer H unu ero uzoron "H unu "H.

O6bryno C B obmeit popmyne I-C, conepxkamuiicss B OCH3UIbHON METHJIBHOU T'PyTIIEe
. 14 11
WM MeTokcurpymnne, obozHadaetr C winu ero paguoaktuBHblid n3oron C unu  C.
OO6bryHo 060 F B 00meit popmyie [-C obo3Havaer F wiam ero paguoakTUBHBIN

18
uzoron F.
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OO6sbryHo I B 00mieit popmyne [-C, comepkamuiicss B aJKuiie UK B
apOMAaTHYECKOM HJIM reTepoapoMaTuyeckoM ¢pparmente, obo3Havaet [ unu ero

124

. 123
paauoakTuBHbIA u3oton ~ lwuam L

KOHKpEeTHBIMU COEMHEHUSIMH, MPEAJIaraéMbIMH B HACTOSIIIEM H300pETEeHUH,
SBJISIOTCSI CO€IMHEHHUsI, BBIOpaHHbIE U3 TPYIIIbI, BKIKO YA eH
2-(6-propnupunuu-3-un)-9H-nuppono[2,3-b:5,4-b'|nunupunun
2-[4-(3-propnponun)nunepunun-1-un]-9H-nuppono[2,3-b:5,4-b' | nunupunus.
JIpyruM BapHaHTOM OCYINECTBJIEHUS] HACTOSIIErO U300PETEHUS SIBISIOTCS
coequHeHust popmysl [-D winm ux papmManeBTHYECKU MPUEMIIEMbIE COTH
NPUCOCUHEHHS C KUCJIOTON, X palleMUYEeCKHe CMECH UJIM COOTBETCTBYIOIINE

SHAHTHOMEPHI, U/UId ONTUYECKUE HU30MEPHI,

R3_ _N_ N

’d
-~ N _Rry
=N
[-D
B KOTOpPOU
R1 o6o3HauaeT reTepOUUKINII, BBIOPAHHBIA U3 TPYIINBL, BKIKOYANOMIEH a3eTHANH,
NUPPOJUANH, MUNEPUINH U MUIEePa3UH, Heo0A3aTeIbHO 3aMEeIeHHbIH ¢ MoMoIbio R2;
UIn
rerepoapoMaTUYeCKHe TPYIIbI, BBIOPAHHbBIE U3 TPYIINbI, BKJIOYAOMEH MHpa3o,
dbypan, H30KCa30J1, THA30J, MUPUIUH, MUPUIUH-2-0H, TUPUMUINH, TUPA3HH,

NMUPUOA3UH, HeoO0s13aTEeIbHO 3aMEICHHBIC OJHHUM HJIU ABYMS 3aMCCTUTEIISIMU,

BBIOPAHHBIMU U3 TPy, BKIOUaromei rajgoreH, C-Cg-ankuibl, HeoOs13aTebHO
3aMelleHHbIe rajoreHamMu uiu ruapokcurpynmnoit min C-Ce-alKOKCUTPYIIIOH,
[UAHOTPYIINY, aMUHOTPYIINY, HeoOs3aTenbHO 3aMemeHHy 0 C-Cg-ankuaom,
Heo0s13aTeNnbHO 3aMeleHHbIM ranorenamu, Hutporpynny, NHC(O)-C-Cg-ankmun,
C(O)N-C;-Cg-ankun, HE00SA3aTENbHO 3aMEIIEHHBIN raJIOreHaMH, THAPOKCUTPYIIION
unu C-Cg-ankokcurpymnmoit, C-Cg-aakokcurpymnmny, HeoOs3aTeIbHO 3aMEIEHH Y0
rajoreHamu win ruapokcurpynmnoid uin C-Cg-adKOKCUTPYINON, reTepOLHKIHIbHYO

rpynmy, HeoOs3aTenbHO 3aMerneHHy o rajoresamu uin C-Cg-ankunamuy,

HeoOs3aTenbHO 3aMelmeHHbIMU ranoresamu;, unu -NH-C(0O)-R2;
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R2 ob6o3HauaeT rerepoapoMaTUUeCKHe IPYNIbI, BBIOPAHHBIE U3 TPYIIIIHI,
BKJIIOHANOLIEH MUpa3o, ¢ypaH, H30KCa30J, THA30J, MUPUANUH, TUPUIUH-2-0H,
NUPUMHUAUH, TUPA3UH, MUPUIAA3UH, HEO0A3aTEIbHO 3aMelIeHHbIE OHUM HIIH JBY M

3aMeCTUTEJISIMU, BBIOPAHHBIMHU U3 TPYIIbI, BKIOYatoneil ramoreH, C-Cg-ankuisi,

Heo0s3aTeIbHO 3aMelleHHbIe rajloreHamMu uin ruapokcurpynmnoit unu C;-Cg-
AJKOKCUTPYIIIOHN, UAHOTPYIIY, aMHUHOTPYIINY, MOHO- UM JUMETUJIAMUHOTPYIIIY,
Hurporpynny, NHC(O)-C-Cg-ankun, C(O)N-C-Cg-ankun, HeoOs13aTeTbHO
3aMeleHHbll rajoreHamu, rugpokcurpynmnoit unu C-Cg-ankokcurpynmnoi, C-Cg-
ANIKOKCUTPYIINY, HEOOS3aTEIbHO 3aMEIIEHHYIO TaJOTeHAMU UM THAPOKCUTPYIIIION

unu C-Cg-aaKoKCUTpynoil, reTepoOLUKINIbHYIO TPYINY;

R3 ob6o3nauaer H; ranoren; C-Cg-aakuibl, He0OsI3aTEILHO 3aMELEHHBIE
rajgoreHamu, rugpokcurpynmnoi unu C;-Cg-ankokcurpynmnoii; C-Cg-ankokcurpynmy,
HeoOsI3aTeIbHO 3aMeIeHHYI0 rajoreHamu, rugpokcurpynmnoi mwiu C-Cg-
ankokcurpynmnoi; xumermiamuHorpynmy;, NH-C-Cg-ankunsl, HeoOs13aTeIbHO
3aMelleHHble rajoreHamu, runpokcurpynmnoi mwin C-Cg-aakoKCUrpynmnoi;

o 2 3 .
u rae modoit H B popmyne oboznaugaer H unu ero nzoron "H unu "H; moboit C

11

o . 14
B o0mei popmyne oboznavaer C unm ero paguoaktuBHbiii nzoron C unu  C;

. . 18 .
moboii F B popmyne o6o3navaer F unu ero pagnoakTuBHbIi uzoron  F; moboii I B

124

. 123
dopmyne obo3Havaet I unu ero pannoakTUBHBIN uzoron ~ I umu L

[Ipennouturenbuo, eciu R1 o6o3navaer

- TUMEPUAUH U TUINEePa3rH, HeoOsI3aTeIbHO 3aMeIeHHbIH ¢ MOMOLbio R2; nnu

- TeTEePOaAPOMATHYECKUE TPYIIITBI, BHIOPAHHBIE U3 TPYIIIbI, BKIKOYAK0 IIEH
UPa30JI, TUA30J, MUPUANH, MUPUAUH-2-0H, MUPUMHUIUH, TUPA3UH, TUPUIA3HH,
HE00s3aTeNbHO 3aMEIeHHbIE OIHUM WJIU IBYMs 3aMECTHTESIMHU, BBIOPAHHBIMU U3
IPYIIBL, BKIOYAOmed GTop, METUI UK 3THJ WU MPOIHII, Heo0sA3aTeNbHO
3aMeIeHHbIH PTOPOM UINM METOKCUTPYNIIOH, HHAHOTPYIIY, aMHUHOTPYIIITY,
HeoOsI3aTeIbHO 3aMEeIeHHYI0 MeTHIOM Wik GropaTminom, Hutporpynmny, NHC(O)-
METHJI VUTH -3THJI FUTH -TIPOIHII, HE00sA3aTeNbHO 3aMeIleHHbIH (TOPOM UK
metokcurpynmnoi, C(O)N-MeTun unu -3TUN UK -MPONUI, HE00sI3aTENbHO
3aMeIeHHbIH PTOPOM UM METOKCUTPYNIOH, METOKCUTPYIINY UJIH 3TOKCUTPYIIITY HIJIH

IPOMOKCUTPYIIY, HEOOSI3aTEIbHO 3aMEIIEHHYI0 (PTOPOM UM METOKCUTPYIIIIOH,
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reTepPOLUKIUIBbHYIO IPYNIy, HE0Os3aTEeNbHO 3aMEeHHYI0 PTOpOM UK
dTopmerHIOM.

bonee npennmoururensuo, ecnu R1 o0o3Havaet nupa3os, THa30J, TUPUAUH,
NUPUMUANH, HEOOS3aTeNIbHO 3aMEIeHHbIe OJHUM HIJIH ABYMS 3aMECTUTEISIMH,
BbIOPaHHBIMH U3 TPYIIbI, BKJIIOYAKOIEH GTOpP, METUI WIIM 3TUJ WIH TPOIIHII,
HeoO0sI13aTeIbHO 3aMeIeHHbIH (TOPOM HIJIM METOKCUTPYIIIOH, HHAHOTPYy Iy,
AMHUHOTPYIINY, HEO0S3aTEeNIbHO 3aMEIIEHHYI0 METHJIOM UJU QTOPITUIIOM,
Hutporpynmny, C(O)N-MeTun Ui -3TUJ UIH -MIPOIUII, HeoOsI3aTeIbHO 3aMelleHHbIH
($TOPOM HJIM METOKCUTPYIIIOH, METOKCUTPYIIY HJIH 3TOKCUTPYIIY HJIH
NPOMOKCUTPYIIY, HEOOsI3aTENbHO 3aMEIEHHYI0 (PTOPOM MM METOKCUTPYIIIIOH;
MOP(OIUH HIJIM MUTEPA3UH UM TUMIEPUINH, HE00s13aTEeIbHO 3aMEIEeHHBII PTOpOM
I QTOPMETHIIOM.

[IpennoururenbHo, eciu R2 o6o3HavaeT rerepoapoMaTH4YECKHE TPYIIIIHI,
BBIOpaHHBIE U3 TPYIINBL, BKIOYAKMIEH THPa30JI, THA30J, MHPUANH, MTUPUAUH -2-0H,
NUPUMHUAUH, TUPA3UH, MUPUAA3UH, HEO0A3aTEIbHO 3aMEIIEeHHbIE OJTHUM FJIH ABYMsI
3aMECTUTEJISIMU, BBIOPAHHBIMHU U3 TPYIIIBI, BKIIOYAKOIEH GTop, METHII HITH 3THI HIIH
IPOMUJ, HEOOsI3aTeIbHO 3aMELIeHHBIH (PTOPOM MIJIM METOKCHTPYIIOHN, LHAHOTPYIIY,
AMHUHOTPYIIIY, MOHO- UJIM AUMeTHIaMuHOTpynny, Hutporpynmny, NHC(O)-metun uin
-3TUJ UJIU -TIPOTUJI, HEOOA3aTENbHO 3aMelIeHHbII (PTOPOM HIJIM METOKCHUTPYIIIOHN,
C(O)N-MeTHJ1 Uiu -3THJ UK -TIPOTHJI, HeOOsI3aTeJbHO 3aMeIeHHbIH (TOPOM HIJIH
METOKCUTPYIINOH, METOKCUTPYIIY WJIX 3TOKCUTPYINY UJIHU NPONOKCUTPYIILY,
HeoO0sI13aTeIbHO 3aMeIleHHYI0 (PTOPOM MM METOKCUTPYIIOH, TeTePOLHKINIbHYIO
rpymnmy.

bonee npennoututenvHo, ecnu R2 o6o3HavyaeT nupasos, THA3O0, MHUPUIUH,
NUPUMHIUH, HE00S3aTEeIPHO 3aMEIeHHbIE OTHUM UJIU JBYMS 3aMECTHTEIISIMH,
BBIOpPAHHBIMH U3 TPYIIbI, BKIOYAKIMEH (TOp, METUI HIJIM 3TUJI HJIH PO,
Heo0s3aTeNbHO 3aMeIeHHbIH PTOPOM UM METOKCUTPYNIIOH, HUAHOTPY MY,
aMHUHOTPYIIIY, MOHO- WJIH AUMeTHIaMuHOTpynny, Hutporpynmny, C(O)N-meTun unu -
STHJI WUIH -TIPOMNUJI, HEO0SA3aTENbHO 3aMeIIEeHHbIH PTOPOM UM METOKCUTPYMIION,
METOKCHUTPYIIY MJIM 3TOKCUTPYIIY UM MPOTOKCUTPYINY, HEOOsI3aTEIbHO
3aMEIEHHYI0 (PTOPOM I METOKCHUTPYIIIOH;, MOP(OIHH UM MUTIEPa3HH.

IIpennoururenbHo, ecnu R3 ob6o3navaer H; ¢prop, MeTnn unm 3TUI UM TPOMUII,
He00s3aTeNbHO 3aMeIeHHbIH PTOPOM, THAPOKCUTPYIIION UJIM METOKCUTPYIIIION;

METOKCUTPYIIY MJIHM 3TOKCUTPYIIY UM IPOMOKCUTPYINY, HEOOs3aTEIbHO
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3aMEeIEHHYI0 PTOPOM, THAPOKCUTPYIIION HJIU METOKCUTPYIIIION;
auMeTuiIaMuHOrpynmny, NH-MeTun unu -3Tui uiu -mponuii, HeoOs3aTeNbHO

3aMeleHHbIH PTOPOM, THAPOKCUTPYIIION UIIM METOKCUTPYIIION.

. . 2 3
O6wruno nro6oi H B 06mieit popmye I-D obo3navyaer H unu ero uzoron "H unu "H.

O6wruno C B obmelt popmyne I-D, conepxamuiicss B OEH3UIbHON METUJIBHON TPYyIINe

11

. 14
uau Metokcurpynmne, obo3znavyaer C unu ero paguoakTuBHbid nzoron C unu  C.

OO6bruHoO 060 F B 00meit Gpopmyse I-D obo3nauaeT F unu ero pannoakTHBHBIHN

18
uzoron F.

OO6bryHo I B 00mmeii popmyiie I-D, coneprkamuiicst B ankuie Uiu B
apOMAaTHYEeCKOM HJIM reTepoapomMaTuyeckoM ¢pparmente, obo3Havaet | unu ero

124

o 123
paauoakTuBHbIA uzoton ~ lwumm L

KoHKpeTHBIMU COEIUHEHUSIMH, NPEIJIaraéMbIMH B HaCTOSAIIEM U300peTEeHNH,
SABJISIOTCA COEUHEHUsI, BBIOPAHHBIE U3 TPYIIIbI, BKIIOYAIO M EH

7-(1-metun-1H-nupazon-4-un)-9H-nuppono[2,3-b:4,5-c' | nunupunun

7-(6-pTopnupunun-3-un)-9H-nuppono[2,3-b:4,5-c' | aunupuanx

N-merun-5-(9H-nuppono[2,3-b:4,5-c'| nunupuaun-7-wn)nupuaua-2-
KapOokcamuz.

B cnenyromux ab3amnax npuBeaeHbl ONpPeAeIeHHUs Pa3INYHbIX XUMUYECKUX
(dparMeHTOB COEANHEHUH, MpeANTaraeMblX B HACTOSIIIEM U300pETEHUHU, U OHU
NPUMEHUMBI BO BCEM ONMUCAHUU U popmyie n3o0peTeHus, eciiu B APyrux
ONpeNeNIeHHsIX sIBHO He IPUBEIEHO OoJiee IMUPOKOe ONpeesIeHHe.

IIpu ucnonb3oBanuu B HacTosimeM uzobperennu TepmuH "C -Cg-ankun"
O3Ha4aeT HACBIIIEHHYIO adu(aTUUeCKyO YIIeBOJOPOAHYIO TPYIIY, BKIKOYast
obyanaromue JTUMHEWHON UJIM Pa3BETBICHHON YIJEPOAHON LEMNbI0, coxepxamyo 1-6
atomoB yriepona. [Ipumepamu "ankuna" sABASIOTCS METHUI, 3TUJ, H-TIPOTUJ U
W3OTIPOTIHIL.

Tepmun "C-Cg-ankokcurpynmna" ozHaudaer rpynny -O-R', B kotopoii R’
obo3nauaet C-Cg-ankui, onpeaeeHHbIN BhIIIE.

Tepmun "ranoren" o3Hadaet ¢Top, Xjaop, Opom unu iox.

Tepmun "C-Cg-ankum, 3aMelieHHbIH raJoreHaMy UK TUAPOKCUTPYIIION UIN

C1-Cg-ankokcurpynmnoii" o3HavaeT ajJKUJIbHYIO IPYIIY, ONpPEAEICHHYIO BbIlIE, B
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KOTOpOfI 110 MEHbIIeH MEpPE€ OAUH aTOM BOAOpPOAa 3aMCHCH Ha aTOM rajioreHa,

rugpokcurpynmny uiu Ci-Cg-aIKOKCUTpyIIy.
Tepmun "C-Cg-ankokcurpymnra, 3aMelieHHas rajJoreHaMu Ujin

ruapoxkcurpynnoi unu C-Cg-ankokcurpynmnoit" o3HadaeT ajJKOKCUTPYIIY,
ONpeAeIEHHYIO BbIlle, B KOTOPOH MO MeHbIlell Mepe OAUH aTOM BOJOpPOJAA 3aMEHEH Ha
aToM rayorena, ruapokcurpynny uiau C-Cg-alkokcurpymnmy.

Tepmun "rerepouuknuna" o3Ha4YaeT HACHIIEHHOE KOJBIO, coaepskamee 1-3
rerepoaTomMa, BeIOpaHHbIX 3 N, O mwin S, Hanpumep, MOP(HOIHHUI, MHIEPASUHII,
NUTePUANHUI HJIH THPPOTUAUHIII FIJTU a3€THAUHUIL.

Tepmun "papmaneBruyecku npuemiaemas coyp" win "(phapMaLeBTUUECKU
npuemiieMas CoJib MPUCOEANHEHUS C KHCIOTOR", mpeayiaraemMas B HACTOSIIEM
N300pETEeHNH, BKIIOYAET TEPANIEBTUUECKN aKTUBHBIE, HETOKCUYHBIE COJIH C KUCJIOTaAMHU
WJIUM OCHOBAHMSIMH, KOTOPBIE MOTYT 00pa3oBaTh coequHEeHUs1 GopMyJInl 1.

Conp mpucoenquHEeHUs ¢ KUCIOTON coenuHeHus Gpopmynsl I, koTopoe HaxonuTCs
B cBOOOAHOI (hopMe B BHUII€ OCHOBAHUS, MOXHO MOJYYUTh NyTeM 00paboTKu
CcBOOOZHOIO OCHOBAHMUS MOAXOMASIEH KUCIOTOM, TAKOH KaKk HEOpraHu4eckas KHCiIoTa,
HaIrpuMep, raJOreHBOJOPOHAs, TaKasi KaK XJOPUCTOBOAOPOAHAS MU
OpOMUCTOBOAOPOIHAS, CepHAasi, a30THast, pochopHast U T.1.; UJIKU OpTaHUYECKas
KHMCJIOTA, TaKasi KaK, HaIpuMep, YKCyCHasi, TPUPTOPYKCyCHAas, L1aBeseBas,
I'UAPOKCUYKCYCHAsl, IPONAHOBAsA, MOJIOYHAS, TUPOBUHOTPAHAs, MAJIOHOBAs,
SHTapHasi, MaJlenHoBas, pymapoBas, s004HasA, BUHHAS, JUMOHHAs,
MeTaHCYIb()OHOBAs, 3TAHCYIbPOHOBAs, OEH30JCYIbPOHOBAS, M-TOJYOJICYIb(HOHOBAS,
UKJIAMUHOBAsSI, CAJIMIUIOBAS], M-aMHHOCAJIULIMIIOBAs, TaMOEBast U T.II.

Hactosimee nzoOpereHne Takke OTHOCUTCS KO BCEM CTEPEOU3OMEPHBIM GopMam,
TaKUM KaK HAHTHOMEPHBIEC H AHACTepeonu3oMepHbie popmbl coenuHeHun Gpopmysr |
WU UX CMECH (BKIIIOYasi BCE BO3MOJKHBIE CMECH CTEPEOU30OMEPOB).

B Hacrosimem n3o0peTeHnn yKka3aHue Ha COeJUHEHNEe WU COCIMHEHUs
BKJIIOYAET YKa3aHUE Ha COCIMHEHHE BO BCEX €r0 BO3MOXKHBIX U30MEPHBIX (popmax u
UX CMECH, €CJIH CIIeIHaJIbHO HE YKa3aHa KOHKpPETHas u3oMepHas ¢popma.

Hexoropble u3 coennHeHnit Gopmyiibl I Takke MOTYT CyIIeCTBOBAThH B BUJIE
TayTOMepHbIX popM. XoTs Takue GOpPMBI IBHO HE YKa3aHbI B IPUBEAEHHON BbIIIE

dbopmyne, monpasyMeBaeTCs, YTO OHU BKJIIOYEHBI B 00bEM HACTOAIETO H300pETEHUS.
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IIpu ucronp30BaHUHU I OJYUeHUs n300pakeHust coequaenust Gpopmyasl I nnn
ux papMaLeBTUUECKH MTPUEMIIEMbIE COJIM MOXHO BBOAUTH B (popme
bapmManeBTHUECKONW KOMITO3ULIMY.

IToaTOMY APYrUM BapHaHTOM OCYINECTBJIEHUS HACTOSINETro n300peTeHus
ABJsieTcs papMaLeBTHYECKass KOMIO3HIMS, CoAepkaias coequHenne popmynl I win
ero (papmManeBTHYECKH MPUEMIIEMYIO COJIb B OOHAPYKUBAEMOM KOJIUYECTBE B
KOMOMHAUMU ¢ papManeBTHYECKU MPUEMIIEMbIM pa30aBUTEIEM HIIH HOCUTEJIEM.

Coenunenust Gopmysibl I MOKHO MCTIONIB30BATH AJISI TUATHOCTUYECKOM
BU3YaJIM3ALMHU OTJOXEHHH arperaTos Tay-0ejKka B FOJJOBHOM MO3T€ MJIEKOMUTAIO IUX.

[TosTOMy ApYrUM BapHaHTOM OCYINECTBJICHUS HACTOSIIEro U300peTeHus
SABJISIETCS CIOCO0 BH3yaJIM3alMU arperaToB Tay-0eka, BKJIOYAOI il BBEICHUE
MJIEKOTUTA IEMY (papManeBTHUECKOH KOMIIO3ULIMH, CONEepIKaIeil COeTUHEHNE
dopmynel I, B 0OHapyXKHMBaeMOM KOJUYECTBE; MPEIOCTABICHHUS COSTUHECHHIIO
¢dopmynel I BpeMeHH, JOCTATOYHOTO AJISl CBA3BIBAHUS C arperaraMu tay-0eyika B
rOJIOBHOM MO3T€ YEJIOBEKa, M AETEKTUPOBAHUS COoenquHEeHUs! (GOopMyJibl [, CBSA3aHHOTO C
arperatamu Tay-0eka.

[IpennouTuTenbHO, €Ciu coennHEeHUs popMysbl I MOKHO MCIIONB30BATD IS
AUATHOCTUKU U MOHUTOPHHIA BU3yaJU3allMH arperatos Tay-0ejaka B TOJJOBHOM MO3Te
NALUEeHTOB-JII0eH, CTPAaNaOLUIUX OT TAKOW TayNMaTHH, Kak yKa3aHHas BbILIE.

B npyrom BapuaHTe OCYIECTBJIEHUS HACTOsLIEee N300 peTeHne OTHOCUTCS K
COEMHEHUIO, YKa3aHHOMY BBILIE, IPEJHa3HAYEeHHOMY Ul IPUMEHEHUs B Ka4eCTBe
CpeACTBa JUArHOCTUKU U MOHHUTOPHUHIA BU3YAJIU3UPYIOLIErO CPEACTBA JJIs arperaToB
Tay-0eJika B TOJIOBHOM MO3Te.

B npyrom BapuaHTe OCYLIECTBIICHHUS HACTOsIEE H300pETEHNE OTHOCUTCS K
COEMHEHUIO, YKa3aHHOMY BBIIIE, TPEJHA3HAYEHHOMY JUJIsI IPUMEHEHHS B Ka4eCTBE
JE€KapCTBEHHOI'O CPENCTBA.

B nmpeanouTuTeIbHOM BapHaHTE OCYIIECTBICHHUS HACTOsIIIee U300 peTeHIE
OTHOCHUTCS K COeJUHEHHIO, YKAa3aHHOMY BBIIIE, MPEIHA3HAYEHHOMY AJIsl TPUMEHEHHS B
Ka4eCTBE JEKAPCTBEHHOTO CPEICTBA ISl JIEUCHHS HelpoaereHepaTuBHBIX
3aboneBaHul.

B npyrom BapuaHTe OCYyIIECTBIICHHUS HACTOAIIEe N300PETEHNE OTHOCUTCS K
dapmaneBTHUECKONW KOMIIO3ULIMH, CONlepIKallell COeNMHEeHNe, YKa3aHHOE BhILIE, a

TaKXKE d)apMaI_IeBTI/I"IeCKI/I NpUEMIIEMBIC HHEPTHBIC HAITOJIHUTCIIN.
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B npyrom BapuaHTe OCyIIE€CTBIICHUS HACTOAIIEe N300PETEHNE OTHOCUTCA K
CHUHTE3y MPOMEXYTOUYHBIX MpoaykTos odmeit popmynsr II, 1I-A, 1I-B, II-C u II-D,
KOTOpPBIE ABJISAIOTCS O4€Hb CXOAHBIMU ¢ coenuHeHussMu popmyasl [, I-A, I-B, I-C u I-D
COOTBETCTBEHHO, 32 HCKJIIOYEeHHEM Toro, uTo R1 obo3Havaer ranore.

5 METOJUKHU CUHTE3A

Coenunenus popmyinsl I, mpeanaraeMbie B HACTOSIIIEM N300PETEHUH, MOXKHO
MOJIYYUTH MO METOAUKAM, AHAJIOTUYHBIM OOBIYHO UCTIOIB3YIOLUIUMCS, YTO H3BECTHO
CIEeUHNATUCTY B 00JACTH CUHTETUYECKOW OPraHuYeCKON X UMHH.

B opHOM BapuaHTe OCYLIECTBJIEHHS] HEKOTOPbIE COeNMHEeHus obuen Gopmys 1-

10 A - I-D MoxHO monyduTh o peakuuu couetaHus Cya3yK MpoMeKy TOUHOTO

xnoprnupunauna II-A - II-D ¢ 60poHOBO# KHCIOTOH (MM COOTBETCTBYIOLIUM 3P HUPOM

6opoHOBO#1 kKuCIOTHI Uinu Tpudropdopatom) I1I:

w G-N HO I\/I’Q N
D‘A \>‘CI HO \>‘R1
Z=vy
I-A - I-D M I-A - I-D
3 0
v O -N HO v SN
5 B-R1 —> L
\>*C| + HO A \>‘-R1
IV-A - IV-D n V-A - V-D

DTy peakuuo MOXXHO NMPOBECTU B MPUCYTCTBUU KJIACCUUYECKON KaTaJIUTUUYECKOHN
15 CUCTEMbI Ha OCHOBE majuiaaus, Takol kak [1,1'-6uc(nudennndpochuno)dpeppouen]-
nuxnopnamtanuii(Il) wiau Pdy(dbas),/Xantphos, unu apyroii karaauTu4ecKou
CHUCTEMbI, U3BECTHON CIENHATUCTY B JaHHOW OOJNIACTH TEXHHUKH, B IPUCYTCTBHUH
ocHoBaHwus, Takoro kak Na;CO3 unmu K3PQOy, B pacTBOpUTENE, TAKOM KaK TUOKCAH UJIH
H-OyTaHOJ, IPH TEMIEpaAType, HAXOAsIIeHCsl B AUaNa3oHe, cocTasisiomeM ot 80 1o
20 120°C.
ANbTepHATHBHO, HEKOTOPbIe coenuHeHus obmeit popmynsl [-A - [-D moxHO
MOJY4YHUTh MO peakuuu couetanuss Cyn3yku NpoOMexXyTOUHOTO xjopnupuausa IV-A -
IV-D, comepxamero noaxoasmy 3amuTay rpynny (PG), u3BeCTHYO Crieuaiucty

B JAaHHOH 00JacTH TEXHUKH, C OOPOHOBON KHUCIOTON (MM COOTBETCTBYIOIHUM 3QHpoM
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6opoHOoBOI kucHOTH Uiau TpudTopdoparom) Il ¢ mocnenyr UM yaajieHHEM
3aIMUTHON T'PYIIIBI.

BBenenue 3auTHON rPyNNbl B MPOMEXYTOUYHbIE NPOAYKTHI II MOKHO npoBecTH,
HanpuMmep, B npucyrctBuu SEM-CI u nogxonsimero ocHoBaHusi, Takoro kak NaH, B
pactBoputene, TakoMm kak DMF, npu Temnepatype, Haxonsenlcs B Auamna3oHe,
cocrasisiromeM ot 0 o 25°C. 3arem MOKHO npoBecTH peakiuio Cya3ykH, Kak 3TO
OMHUCAHO BBILIE, MPH 3TOM 3aUTHYIO rpynny SEM 0ObIMHO MOXKHO yAadUTh C
ucnonb3zoanueMm cmecu TOK/DCM cocrasa 1:1 nmpu KOMHAaTHOH TeMIepaType Uiu
IpU OPYTUX YCIOBUSIX, U3BECTHBIX CIELHUATUCTY B JAHHOW 00JIACTU TEXHUKH.

Coenunennst popmyisl 11l umMeroTCs B mponake WM UX MOYKHO TMOJYYHTH B
COOTBETCTBHHU C JIIOOOH METOAMKON, H3BECTHOM CIIENHAINCTy B JaHHOH obnactu
TEXHUKH.

ANbTepHATHUBHO, HEKOTOPbIE cOenHEeHHs o0uei popmynsl [-A - [-D moxHO
MOJYYHUTh MO peakuuu couetanuss CTunne npoMmexyTouHoro xjopnupuausa II-A - II-
D unu ero conepkamero 3auuTHyo rpynny asanora [V-A - IV-D ¢ npousBonHbiM

TpHUAIKUJICTaAHHUIIA VI, TAKOTI'O KaK TPUMETHUJICTAHHUIIL.

IVI’Q\ ankuny M/Q\ N
u ]/\2_ ankun—Sn-R1 —» I K
=
\>“CI anKvm/ \>*R1
II-A - 1I-D Vi I-A - I-D
3 e
M’Q N ankun, M’Q\ N
B + ankun—Spn-R1 —> Ilil) /]/\2—
A \>‘CI ankun’/ ) \>‘R1
IV-A -1V-D Vi V-A - V-D

DTy peakuo MOXHO MPOBECTU B MPUCYTCTBUHU KIACCHYECKON KaTAIHUTHIEC KO
CHUCTEMBbI Ha OCHOBE majuanus, Takoi kak Pd(PPhs)y, wnu npyroi kaTanutudeckoit
CHUCTEMbI, U3BECTHON CIENHATUCTY B JaHHOH 00JaCTH TEXHUKHU, B PACTBOPUTEIIE,
TakoM kak JIMO, npu temneparype, paBHoil npumepHo 100°C. 3amuTHoN rpynnoi
MOXKET SABIATHCA JTH00ast MOAXOAsIIAs IPYIIa, H3BECTHASA CMEHAINCTY B JaHHOMN
obnacTu TexHUKH, Takas kak SEM, u ee MOHO BBECTH WU YIAJIHUTh TaK, KaK 3TO

OMMUCaHO BBIIIEC.
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Coenunenust popmyinbl VI umeroTest B mponake WM UX MOKHO MOJYYUTH B
COOTBETCTBHHU C JIIOOOH METOAMKON, U3BECTHON CIELMAIUCTY B JAHHOW 00sacTu
TCXHHUKH.

B onHOM BapuaHTe OCYIIECTBJICHHS] HEKOTOpbIe coequHeHus oOmen Gpopmysr I-
A - I-D MOXHO MOJIYYUTb IO PEeaKLUH HYKJIEOPHUIBHOIO 3aMEINeHHs TPOMEKYTOUHOTO
xaopnupuauna II-A - II-D unu ero coaep:kamero 3aliuTHYO rpynny aHaigora IV-A -

IV-D ¢ ucnonp3oBanueM aMMHUaKa UM NEPBUYHOrO UJIU BTOpU4HOro amuua VII:

M/Q\ N IR1' M/Q\ N [
1 X H—N‘ — I':') _ J X 'R'l
Do~ N * R2' A N
Z=y Z=y R2
l-A - 11-D Vi I-A -1-D
e 7
1] X H-N 1 p'x R1'
D. =z~ ~ . ‘
A Y1+ R2 g N
Z=y Z=zy R2'
IV-A - IV-D Vil V-A -V-D

DTy peakLui0 MOKHO NIPOBECTU MYTEM HAarpeBaHUsl B repMETU3MPOBAHHOM
npoOHupKe YUCTONH CMECH XJIOPCOAep Kalero npomexxyrounoro npoaykra Il unu IV u
amuHa VII npu 220°C B Teuenue 30 MUH MM IYTEM UCNOJIb30BAHUS JPYTUX YCIOBUH,
M3BECTHBIX CHELUANNUCTY B JAaHHOI 00JIaCTH TEXHUKU.

Awmunsl popmynsl VII umeroTcst B mpoaa)xe UIU UX MOXKHO IOJYYHUTH B
COOTBETCTBHHU C JIIOOOH METOAMKOM, U3BECTHOM CIIELHATUCTY B JaHHOH 00acTu
TEXHUKHU.

Tpunukanyeckue XJOpCoaep KaImue NPOMeKyTOUHbIE MPOAYKTHI opmy bl 11-A
- II-C MoxHO monyuuTh No peakiuu coderanuss Cya3yku MOAXOASLIETO
amunoioanupuauna VIII ¢ 6oponoBoii kucnoroit IX ¢ mocnenyromei

BHYTPUMOJIEKYJIAPHON LUKINU3aLHEN NPOMEXYTOUYHOrO NpoaykTa X MO yPaBHEHUIO:

o w- Qs NH2
11
M/Q\ NH,, HO —N D‘A/ ~ M/Q\ N
1 1]
N Ve S G
cl” N el A /¢l

VIl IX X -A-11-C
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Oty peakuuro couetaHus Cya3ykd MOXHO IMPOBECTH B IPUCYTCTBUU
KJIACCUYECKOM KaTAJIUTHUYECKON CUCTEMBI HA OCHOBE Majjaaus, TAKOU Kak
ouc(rpudpenmndochun)namaguit(Il) nuxnopun, unu gpyroi KaTaJIuTHUYECKON
CHUCTEMBI, U3BECTHON CIEUHNATIUCTY B JaHHON 00JaCTH TEXHUKHU, B IPUCYTCTBUHU
ocHoBaHus, Takoro kak Na;COj3 unu K3POy, B pacTBOpHUTENE, TAKOM KaK JTUOKCAH WU
H-OyTaHOJ, MPU TEMIEpaType, HAXOAsIIeHCsl B AUana3oHe, coctasisromeM ot 80 1o
120°C.

Wonnupuauuer dopmysl VIII UMe0OTCS B IPOAake UM UX MOXKHO MOJTY4YUTh B
COOTBETCTBHHU C JIIOOOH METOAMKON, U3BECTHOM CIIEUHATUCTY B JaHHOHN obiactu
TEXHUKHU.

boponoBas kucnora popmynsl IX nmeercs B mpogaxe.

3aTeM NPOMEKYTOYHbIE MPOAYKThI (OPMYJIbl X MOKHO UKJIHU30BATH C
nonyuyeHueM coequHeHui popmydsl II-A - II-C B mpUCYTCTBUU OCHOBAHMS, TAKOTO
kak LIHMDS, unu n11000ro aHaJIOrH4HOr0 OCHOBAHMS, U3BECTHOTO CIELUANHCTY B
TaHHOW 00JlacTH TEXHUKH, B pacTBopuTene, Takom kak THF, mpu temneparype,
pasHoii 90°C.

AnbTepHATUBHO, TPULIUKINYECKUE XJIOPCOAEPIKAIINE TPOMEKYTOUHbIE
npoaykThl Gpopmyisl [I-D mMoxHO monyunTsh o peaknuu coueranuss Cyn3yku
noaxoxasmero amuHooanupuauna VIII ¢ 6Goponosoii kucnoron XI ¢ mocnenyromeit

BHYTPUMOJIEKYJISIPHOM LUKJIM3aLHeNd NpoMexyTouHoro npoaykra XII no ypasHeHu:o:

NH, N_ _Cl
IN\ cl L 2N NH, NN
A on *t | e X Y — /- \—cl
2 N"cl L 7 \=N
OH N Cl
XI Vil X1l Il-D

Oty peakuuo couetanus Cyn3yku MOXKHO MPOBECTH B MPUCYTCTBUU
KJIACCHYECKOW KaTaJIMTUYECKON CUCTEMBbl HA OCHOBE MaJIafgusi, TAKOH Kak
ouc(rpudenmndochun)namnaauii(11)nuxI0pua, Win IPyroi KaTaIUTHIECKON
CHUCTEMBI, U3BECTHOHN CMEIUAaNNCTy B TaHHOUN 00JaCTH TEXHHUKH, B IPUCYTCTBUU
ocHoBaHwus, Takoro kak Na,COjz unmu K3PQOy, B pacTBOpUTENE, TAKOM KaK ITUOKCAH UJIH

H-OyTaHOJ, IpH TEMIEpAType, HaXOAsIIeHcs B Auana3oHe, cocrasisiomem oT 80 1o

120°C.
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Wonnupunuuer dopmyisl VIII uMer0Tcs B Ipoaake UM UX MOXKHO MOJTYYUTh B
COOTBETCTBHHU C JIIOOOH METOAMKON, H3BECTHOM CIIENMAIUCTy B JaHHOHN obnactu
TEXHUKH.

boponoBas kucnora popmynsl XI umeercs B mpogaxe.

3aTeM NMpoMeKyTOUYHbIE NPOAYKTHI popmybl XII MOXKHO IUKIN30BATH C
nojiyueHueM coequHeHuit popmyser II-D B mpUCYTCTBUM OCHOBAHHMS, TAKOTO KakK
LiHMDS, unu nro00ro aHaJIOTHYHOrO OCHOBAHUS, H3BECTHOTO CIIEIIUANMCTY B TaHHOM
obJlacTu TEXHUKH, B pacTBopuTese, TakoMm kak THF, npu Temnepatype, pasHoi 90°C.

JleliTeprpOBaHHBIC WU TPUTHPOBAHHBIE coenquHeHUs Gopmyibl | MOKHO
NOJIYYUTH MyTEM MPSAMOro u3otonHoro oomena sogopona (HIE) mo meTonukam,

HU3BECTHBIM CIICIHUAJINCTAM B I[aHHOfI 00JIaCTH TEXHUKH:

[2H] un [3H]
".’E’QI'}_X OB M wa /[ZH] wnn [°H]
a2~ —R1 — > D//A/ 4 palat
Z=y [2H] nnwn [°H] Z=y
I-A - 1-D [2H] wnu [*H] I-A - I-D

Oty peakuutro HIE M0XHO npoBecTH B NPUCYTCTBUU XOPOLIO U3BECTHOIO
katanusaropa Kpabrpu na ocHose upuaus, [(COD)Ir(py)PCy;3]PFg, karanuzatopos
Keppa - kapOE€HOBBIX KOMIUIEKCOB UPUAMS MIIH JIIOOOr0 aHAJIOTHYHOTO KaTaJlIu3aTopa,
U3BECTHOI'O CIELUAINUCTY B JAHHON 00JIaCTU TEXHUKH, B PACTBOPHUTENE, TAKOM KaK
THF unu DMF, B npucyTcTBUM ra3000pa3HOTO AeHTEepHs UIU TPUTHUSL.

ANbTEpHATUBHO, AeHTEPUPOBAHHBIE U TPUTHPOBAHHBIE COeNUHEHUs (POPMYIIBI
I MOXHO MONYYUTh MyTEM BOCCTAHOBJIEHUSI COOTBETCTBYIOLIETO MOHO-, AU- WU
Tpuoauaa uiu -OpoMuaa Mo METOAUKAM, H3BECTHBIM CIIEIIUAJUCTAM B JaHHOM

00JIaCTU TEXHUKHU:

Brunu | [H] unm [PH]
M’QI'}_I[ Br wm | WOSPNG [ e e
5 Xy E}/ o~ /
%/ 4 N BoccraHoBneHne A % P
Bruma1 ZY PH] um H] =Y
I-A - I-D [2H] vnu [*H] I-A - I-D

DTy peakLui0 BOCCTAHOBJICHUS] MOKHO MPOBECTH B MPUCYTCTBUH PA3JIUIHBIX
NaJJIAINeBbIX KaTAJTU3aTOPOB MK JIOOOTO aHAJOTUYHOTO KaTajlu3aTopa, H3BECTHOTO
CIEUAINCTY B TaHHOHN 00JIaCTH TEXHHUKH, B pacTBopuTese, TakoMm kak THF wiu DMF,

B MPUCYTCTBUHU ra3zo00pa3HOro AeHTepUs UIIH TPUTHUS.
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ANbTepHATUBHO, NeHTEPUPOBAHHBIE MJIM TPUTHPOBAHHBIE COEAUHEHUS (POPMYIIBI
I MOxHO moNy4uuTh MO peakuuu codetanus Cya3yku NeHTepupOBaHHOTO UJU
TPUTHPOBAHHOTO MPOMEXKYTOUHOTO xjopnupuanta I1-A - II-D ¢ 60poHOBO# KHCIOTOMH

(MM cOOTBETCTBYIOIHUM 3P upom 60pOHOBON KUCIOTHI uin TpudTopdoparom) III:

[2H] vnu [3H]
QN [2H] unm [3H]
M-S . HO M- QN
B-R1 ——> U X
%/ 4 \>‘C| + Ho %/IX/-’L \>\R1
[2H] nam [H] 25y Z=y

[2H] nnwn [3H]

[2H] wnm [3H] lI-A - [1-D i [2H] wnm [°H] 1-A - I-D

JleliTepupoBaHHble WIN TPUTUPOBAHHbIE IPOMEXKYTOUHbBIE XJIOPIUPUAUHBI II-A -
II-D MOXHO MOJNYyYUTH MO JTEOOOW U3 OMUCAHHBIX BBIIIE METOIHK.

ITOJIYUYEHUE COEJJUHEHUM

MATEPHUAIJIBI U METO/JUKHU

HcxonHble BemecTBa MMEIOTCS B IPOAAXKE MIIM UX MOJKHO IMOJIYYHUTH IO
METOIMKAM, aHAJIOTUYHBIM OMTMCAHHBIM HU)KE METOJMKAM, UJIH IO METOJIHKAM,
U3BECTHBIM B TAHHOHW 00JIACTU TEXHUKHU.

HaspaHus coennmHeHH MOaydeHbI C MOMOIIBIO TPOTPAMMHOTr0 00eCIedeH s
ACD/Name Batch (Network) ver. 11.01.

Bce peakuuu, B KOTOPBIX UCIONIB30BAJIM PEAreHTHl, YYBCTBUTENIbHBIE K
BO3JIEHCTBUIO BO3/lyXa MJIM BJIATH, IPOBOJIUIN B aTMOC(hepe a30Ta UJIM aproHa ¢
UCIIOJIb30BAHUEM BBICYLIEHHBIX PACTBOPUTENEH U CTEKIAHHON nocyasl. MMeromuecs B
npoJake PAaCTBOPUTENIH U PeareHThl OOBIYHO MCIONIb30BaAIH O0€3 JOTOJTHUTEIbHOM
OYMCTKH, BKJIF0OYasi O0€3BOAHBIE PACTBOPUTEIIH, KOTA 3TO SBJISIIIOCH 1eJeCO00pa3sHbIM
(0OBIYHO MPOIYKTHI Sure-SealTM, Beiyckatomuecs Gupmoii Aldrich Chemical
Company, unu AcroSeal™, peinyckarmuecs Gupmoit ACROS Organics). 3a
NpOTEKaHUEM pPeaKLUHil OOBIYHO CIEAUIN C TOMOIIBIO TOHKOCJIOWHOW XpoMaTorpaduu,
B32XX (BricOKO3 (] PekTUBHAS KUAKOCTHAS XpomaTorpadusi) Uil Macc-
CIIEKTPOMETPHH.

HeounmenHble BemecTBa MOKHO OYHCTUTH C TIOMOIIBIO XpOoMaTorpaduu ¢
HOpMaJbHOU (a30¥i (B KUCIOH MIJIM IIEJTOYHON cpene), xpomaTorpadun ¢ oOpanieHHoHl
¢ba3oii, XUPaNbHOTO pa3AEIEHUS UIN NEPEKPUCTAIIIU3ALNH.

Ilepen nmpoBeneHNEM OKOHUYATENbHBIX AHAJTM30B U OMOJIOTHYECKHUX

MCCIIEIOBAHUI NPOAYKTOB UX OOBIYHO CYIIMJIN B BAKyyMe.
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Beenenune metku Tputus B coenuHenus nposoauna upma Asclepia MedChem
Solutions mytem mpsimoro obMeHa BOOOPOAa HAa TPUTHUN B COOTBETCTBHUU C OOIIeH
METONUKOH, ONMMCAHHON HHUKE€ B HACTOSIIIEM U300peTeHUH.

Ananus ¢ nomoisro BOXKX:

XpomaTtorpammel BOXKX cHumanu cienyromumM o6pas3oM.

Metoauka A: kucnas cpena

Amnanus ¢ nomoubio BOXX nosonunu ¢ nucnonbzoBanueM cucteMmbl 1iisi BOXKX
Shimadzu, cHabxennoit moaynem LC-2010 CHT, netextopom ¢ (HOTOAUOIHOM
matpuneii SPD-M20A (210-400 um), ¢ ucnonb3oBanueM konoHku YMC Triart C-18
(150x4,6) MM, 3 MKM. DJIIOUPOBAHUE B TPAJUEHTHOM PEXXKUME TTPOBOIUIIH C
ucnonb3oBaHueM 5 MM ¢gopmuara ammoHus B Boae + 0,1% MypaBbUHOHN KHUCIOTHI
(dpaza A) u auetonutpuna + 5% pacrsopurens A + 0,1% mypaBbuHOHN KuCIOTH (pasza
B), ¢ ucnonp3oBaHWEM CIENYIOMIEro rPafueHTHOTO pexuma: 5-95% B 3a 8,0 muH,
BeIepkuBanue A0 13,0 muH, 5% B npu 15,0 mun, BeigepxuBanue 1o 18,0 muH.
CKOpPOCTH MOTOKa npu mpoBeaeHnru BOXKX: 1,0 Mui/MUH, HHKEKTUPYEMbIH 00beM:

10 MK

Meronuka B: menoynas cpena

Ananus ¢ nomouisio BOXX nosonunu ¢ ucnonpzoBanueMm cucteMmbl 1iist BOXKX
Shimadzu, cHaGxennoit monynem LC-2010 CHT, nerexktopom ¢ (OTOANOIHOM
matpuneir SPD-M20A (210-400 um), ¢ ucnosp3oBanueM kojoHku YMC Triart C-18
(150x4,6) MM, 3 MKM. DJIIOUpPOBaHUE B TPAJUEHTHOM PeXXKUME TPOBOIUIIH C
ucnojb3oBaHueMm 5 MM popmuara ammonus B Boae + 0,1% ammuaxa (paza A) u
auneronutpuia + 5% pactopurens A + 0,1% ammuaka (dasa B), ¢ ucnonpzoBannem
CIIeNYIOIIEero rpalueHTHOTro pexkxuma: 5-95% B 3a 8,0 MuH, BbIIepKUBaHUE 10
13,0 mun, 5% B npu 15,0 muH, BeinepxkuBanue 10 18,0 MUH. CKOPOCTh MOTOKA MIPH
npoBenenuu BOXX: 1,0 mn/mMuH, nHXeKTUpPYeMbIi 00BbeM: 10 MKJI.

Ananus ¢ nomoisio XKXMC:

Ananusbl ¢ nomombio XKXMC npoBoauu CAEAYIOMUM 00pa3oM.

Metonuka A: kucnas cpena

Jns ananusza ¢ nomousio JKX-MC ncnonb3zoBanu Macc-ClieKTPOMETP € OJHOMN
kBagpynonbHOH nuH30#M Shimadzu 2010EV. Jrot ciekTpoMerp cHabKeH HCTOYHHUKOM
ESI u HacocoMm ans mojauu ABYX KOMIIOHEHTOB B rpagueHTHOM pexume LC-20AD,
netekTopoM ¢ poroauonuoi marpuneit SPD-M20A (210-400 am). COop maHHBIX

IPOBOAUIHU B pexxuMe nojgHoro ckanuposanusi B MC ot 70 no 1200 m/z B pexxume
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MOJIOKUTENbHBIX U OTPHUIATENbHBIX HOHOB. AHAN3 C UCIIOJIb30BaHUEM O0OpaIleHHON
¢da3bl mpoBOAIIIH ¢ Ucnonb3oBaHueM KosioHkH Waters XBridge C 18 (30x2,1) mm,

2,5 MKM. DJIOUpPOBAaHUE B IPAJUEHTHOM pEXXUME NPOBOJUIH C UCNONb30BaHUEM 5 MM
dopmuara ammonus B Boae + 0,1% mypaBbuHOl kucnotsl (paza A) u aneroHuTpuiaa +
5% pactBoputens A + 0,1% mypaBbunHO# KuCIOTHI ((a3a B), ¢ ucnonbzoBanuem
CIeYIOero rpaiueHTHoOro pexuma: 5-95% B 3a 4,0 MuH, BeIAepKUBaAHUE 10

5,0 mun, 5% B npu 5,1 muHn, BeigepkuBaHue 10 6,5 MUH. CKOPOCTb TTOTOKA MPU
npoBenenuu BOXKX: 1,0 mn/MuH, UHXKEKTUPYEMBIH 00BEeM: 5 MKJI.

[Tapamerpsr MC: Hanpsixkenue Ha nerexktope paBHo 1,5 kB. Temnepartypa Onoka
ucrounuka pasHa 200°C. Temnepartypa aeconsBatanuu pasHa 240°C. CxopocTh
NOTOKA pachbUIsAromero rasa pasHa 1,2 n/muH (azor). COOp JaHHBIX MPOBOAUIH B
pexxume nojHoro ckanuposanus B MC ot 70 no 1200 m/z B pexkuMe MOJOKUTEITbHBIX
U OTPULIATEJIbHBIX HOHOB.

Mertonuka B: menoynas cpena

Jns ananusza ¢ nomoubsio JXKX-MC ncnonp3zoBanu Macc-CleKTPOMETpP € OJHOMN
kBazpynonbHON nuH30#M Shimadzu 2010EV. Otort ciekTpoMerp cHabkeH HCTOYHHUKOM
ESI u HacocoMm ans mojayu ABYX KOMIIOHEHTOB B rpagueHTHOM pexume LC-20AD,
netekTopoM ¢ poroauonnon matpuneit SPD-M20A (210-400 am). COop maHHBIX
NPOBOAUIHU B pexume nojgHoro ckanuposanus B MC ot 70 no 1200 m/z B pexxume
HIOJIOXKUTEJBHBIX U OTPHUIATEIbHBIX HOHOB. AHAJIN3 C UCIOJAb30BaHUEM OOpaIeHHON
¢a3bl mpoBOaMIIM C UcTONb30BaHueM kotoHKH Waters XBridge C 18 (30x2,1) mm,

2,5 MKM. DJIOUPOBAHUE B IPAJUEHTHOM peXHUMeE MPOBOIMIHN C UCIONIb30BaHUEM 5 MM
¢dopmuara ammonus B Boxe + 0,1% ammuaka (pacTBoputenb A) UM alleTOHUTpUIA +
5% pactBoputens A + 0,1% ammuaxka (pactsoputedp B), ¢ ncrnonb3oBanuem
CIIeNYIOIIEero rpafueHTHOTO pexuma: 5-95% B 3a 4,0 muH, BbIIepKUBaHUE 10

5,0 mun, 5% B npu 5,1 muHn, BeigepKUBaHuE 10 6,5 MUH. CKOPOCTh MTOTOKA MPHU
nposenernu BOXKX: 1,0 mn/MuH, HHXXEKTUPYEMBIH 00BEeM: 5 MKJI.

[Tapamerpsl MC: HanpsixkeHue Ha nerexktope paBHo 1,5 kB. Temnepartypa Onoka
ucrounuka pasHa 200°C. Temnepartypa aeconbpBatauuu pasHa 240°C. CkopocTb
NOTOKA pachbUIsAomero rasa pasHa 1,2 n/muH (azor). COOp mJaHHBIX MPOBOAUIH B
pexxume nojHoro ckanuposarus B MC ot 70 no 1200 m/z B pexxuMe MOJOKUTEITbHBIX
1 OTPULIATEJbHBIX HOHOB.

SAIMP (SnepHbIi MArHUTHBIN PE30HAHC):
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Cnextpsl IMP caumanu Ha cnektpomerpe SIMP Varian MR, 400 MI'1,
cHabXKeHHOM MpoTrpaMMHBIM obecrnieueHueM Linux 3.2, onepaunoHHON CHCTEMOMH
Redhat enterprise Linux 5.1 1 u3MepuUTeIbHBIM AJATYUKOM 5 MM C 0OpaTHOMH

reoMeTpuei ]H/]3C, i Ha cnektpoMerpe AMP Varian VNMR, 400 MI'y,

CHa0KeHHOM MpOrpaMMHbIM oOecnieueHreM Linux 3.2, onepauMOHHON CUCTEMOM

Redhat enterprise Linux 6.3 u TpOHHBIM H3MEPUTEIBHBIM JaTYHMKOM 5 MM ¢ 00paTHOM

o 113,419 .
reomerpueit H/ "C/ "F. CoenuHeHus UCCIeNOBalu B AEHTEPUPOBAHHBIX

pactBopuTesx, Takux kak DMSO-dg, CDCl3, MeOD unu D,0, npu Temneparype
nat4yuka, paBHor 300 K, u npu KOHUEHTpanuu, paBHoH mpumepHo 4-5 mr/mi. IIpubop
(UKCHpPOBANK Ha CUTHAJ AeHTEPUs HCTIONB3YIOLUIErocs N1eHTepUupOBaAHHOTO
pacTBopHUTENs. XUMHUYECKHUE CABUTH IMPUBEAEHBI B 4aCT./MJIH B CJIa0OMOJbHYIO
ctopony ot TMC (TeTpamMeTHJICHIIAH), HCIIOJb3YIOIIErocsl B KAYeCTBE BHYTPEHHETO
CTaHaapTa

IIpenapaTuBHas OYUCTKA!

[IpenapaTUBHYIO OYMCTKY NPOBOJUIIH C UCIIOJB30BAHUEM CIEAYIOLUIUX CHCTEM B
KHCJIOW, IIEJOYHON U HEUTPAJIbHOU cpene.

A. Cucrtema ans npenapatusHoit BOXXX Waters:

Cucrema nns npenapatuBHoil BOXXX Waters cHabxeHa MmoayneM ¢ HACOCOM IS
Noa4M JBYX KOMIOHEHTOB 2545, JI®M (netexkTop ¢ poroanonHoit Mmarpuieit) 2998 u
npoboorbopHukom 2767, JleTeKkTop ¢ OMHOM KBanpymnoJabHOU auH30i Waters 3100
MCIIOJIB30BAJIH JUIS 3aIyCKa JEeTeKTHPOBAHMS U cOOpa HaHHBIX.

B. Cucrema nns npenapatusHoit Shimadzu:

Cucrema ans mpenapatuBHOW Shimadzu cocTosina U3 Hacoca IJis MOJAa4YH JBYX
kommnoHeHTOB LC8A u nerexkropom I®M SPD M20A, uHkekTHpOBaHKHE 00pPa3OB U
cOop ppakumii MPOBOIHMIN BPYUHYIO.

OuncTKy NPOBOAUIU C UCIOJb30BAHUEM CIEAYIOIIUX KOJIOHOK,
NpeaHa3HauYeHHbIX IJIS IBYX YKa3aHHBIX BBILIE CHCTEM:

Phenomenex, Synergy Fusion C18, (100x30) MM,4 MKkM

YMC ODS (500%x30) mm, 10 MM

YMC Triart (250%x30) mm, 10 Mxm

C. Ounctka ¢ nomomero HXX (HagkpuTHueckas )KUIKOCTHAs Xxpomarorpadus)

Cuctema nns npenapatuBHoid HXXX Thar SFC 100 Bkirouana Hacoc anst mogaydu

copactBopuTens 2545 u Hacoc aas nogaun CO;, neub Il KOJOHKU, aBTOMAaTHYE€CKUM
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npobooTOopHuK 2767 u ycrpoiicTBo misi cbopa ppakumii, APO/] (aBTOMaTH4eCKUit

peryasaTop oOpaTHOTO JaBJIEHUS ) Al MOAAEPKAHUS JABJICHUS B CUCTEME, TETEKTOP

JADM 2998. CucTeMOi ynpaBJsiii ¢ IOMOIIBIO MPOrPAMMHOTO 0OeCTIeYeHHs

Masslynx V4.1. Kononku anst nposenenust HKX BpiOupanu u3 uncia nepednucieHHbIX

HUXCEC!

Virdis, 2-3tunnupunus, (250x30) MM, 5 MKM

Virdis, CSH, ¢ropdpennn, (250x30) MM, 5 MKkM

Phenomenex Luna Hilic (250x30) MM, 5 Mmxkm

YMC, unanorpynmna, (250x19) mm, 5 Mmxm

YMC, nuon, (250x30) mm, 10 MM

Chiralpak TA (250x30) MM, 5 MKkM

ABBPEBUATYPBI
ACN: ALlEeTOHUTPUI
AcOH: YKCYCHAast KUCJIOTa
BINAP: (2,2'-6uc(nudpenundocduno)-1,1'-6unaptun
pacconom: HACBILEHHBIN BOAHBINA PAaCTBOP XJOPHUAA HATPUSA
COD: 1,5-0UKI00KTagHEH
DCM: JUXJIOPMETAaH
DIPEA: AUU30NPONUIITUIAMUH
DMAP: 4-(AMMETUIAMUHO ) TUPUIUH
DMEF: N,N-ngumetunpopmamus
DMSO: TUMETHJICY b OKCH
ES": MOHM3ALUS 3JIEKTPOPACIIBUIEHUEM B PEXKUME MOJIOKUTEIbHBIX HOHOB
EtOH: 3TaHOJ
Et;0: OUSTHIOBBIN 3up
EtOAc: 3TUJALETaT
ESI: UOHU3ALHUS 3AEKTPOPACIBIIEHUEM
q: gac(bl)
HCI: XJIOPUCTOBOAOPOAHAS KUCJIOTA
HIE: WU30TOIMHBIH OOMEH BOIOpoaa
K>,COs: KapOoOHAT Kaus
KX: KUIKOCTHasi Xpomartorpadus
KXMC: KUIKOCTHasi XpoMatorpadus - Macc-CrieKTpOMETpHUs
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MeOH: METaHOJ

MgSOy: cynbdaTr MarHus

MUH: MUHYTa (MUHYTBI)

Na,COs3: kapOOHAT HATpHs

NaOH: TUAPOKCHU HATPUS

NapSOy: cynbdaT HaTpus

SMP: SAE€PHBIA MAarHUTHBIN PE30HAHC

PdCl(dppf): [1,1'-6uc(audenundocuno)deppouen|nuxnopnannanuii(1l)

Pd,(dba);: Tpuc(nudbeH3unuaeHaneToH)aunamiaguii(0)

PG: 3al{UTHas rpymnmna

iPrOH: H30MPOTIAHOI

PTSA: M-TOJIYOJICYIb(OHOBASI KUCJIOTA

py: MUPUIUH

RCP: paguoOXUMHUUECKass YUCTOTA

KT: KOMHAaTHas TeMIieparypa

SA: yAelbHas paiuoOaKTUBHOCTD

SEM: [2-(TpUMeTHICUINIT )3 TOKCH |METHIT

SEM-CI: [2-(TpuMeTHICUINIT )3 TOKCH |METHIIXJIOPUT

TEA: TPUSTUIIAMUH

TFA: TpUPTOPYKCYCHASI KUCIIOTA

THEF: terparuapodypan

TCX: TOHKOCJIOWHAasi XxpomaTtorpadus

Xantphos: 4,5-6uc(nudpennndpochuno)-9,9-1MMETUIKCAHTEH

Xphos: 2-npunukaorekcuiagpochuno-2',4',6'-rpunzonponmnoud eHmn
I[MPUMEPBI

HpI/IBeI[eHHbIe HHUKE MMPUMEPDBI MOKA3bIBAKOT, KaK MOXKXHO CUHTE3UPOBATH

coenuHenus ¢popmyi I u II. OHU mpUBEIEHBI TOJBKO ISl HJLTKOCTPATHUBHBIX IeJiel U

HC MMpE€AHAa3HAYCHBI OJId KaKoro-iubdo OTrpaHUYCHUA HACTOAIIECTO I/1306peTeHI/I$I n UX HE

CIeAyeT pacCMaTPUBATh, KaK KAaKUM-JIHOO 00pa3oM OrpaHMYHMBAIOLINE HACTOSIIEE

uzobperenue. [{s cCiequa ucTOB B JAHHOW 00J1aCTH TEXHUKH OYE€BUIIHO, YTO

BO3MOHBI CTAHAAPTHBIC U3BMCHCHUA U MOI[I/I(l)I/IKaLII/II/I NPpUBEACHHBIX HHUXKEC IPUMEPOB

0e3 BrIXOJa 3a Mpeaesibl CYIIHOCTH WK 00beMa HACTOSIEeTo N300peTeHus .
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O0mue METOOUKN CUHTE3a

Metonuka A: Peakuus couetanus Cynsyku

K pactBopy Hiognupununa (1 3xB.) B nuokcane (5 Ma/MMOJb) 100aBIIsIH
6oponoByro kucnoty (1,5 sxB.) u 1M Boxusiil pactBop Nap,CO3 (3 3kB.)
pPEaKUOHHYI CMECh Jera3upoBaiu aproHom B Teuenne 20 MuH. 3aTemM n00aBIsIn
ouc(rpudenunndochun)nannanuit(Il)guxaopun (0,2 3kB.) U peaKIIUOHHYIO CMECH
Harpesasu npu 100°C B Teuenue 16 4. [Tocne 3aBepuieHuss peakuu PeaKLHOHHYO
cMech QUIBTPOBAIH Yepe3 CIIOH uenuTa U GUIbTPaT KOHUEHTPUPOBAJIU MPU
NOHW)KEHHOM JIaBJICHUH U MOJYyYaJd OCTATOK, KOTOPBIH PacTBOPSIIN B BOAE H
SKCTParupoBaiu dTHianeratoM. OpraHu4ecKuil CI0W OTAEISNH, CYIIMIN Hall
cynb(haToM HATPHS U KOHIEHTPUPOBAIH MPHU MOHWKEHHOM JaBJIE€HUH U MOJyYaau
HEOYHUILIEHHBIH MPOAYKT, KOTOPBIH JOMOJHUTEIHHO OYUIIAIN C TOMOIIBIO KOJOHOYHOU
xpomatorpaduu Ha cunukarene (100:200 memr), v MOJyYaId NPOAYKT pPeaKHu
couetaHust CyAa3ykH.

Mertoauka B: Llukausanus ¢ NOJy4eHUEM TPULUKJINYECKUX sAEP

K pactBopy 2',6'-nuxnop-[6unupuaun]amuna (1 s3xs.) 8 THF (10 mi/MmMons) npu
0°C no xamnam gobasisimn LIHMDS (12 3kB.) 1 peakIIMOHHYIO CMECh HarpeBalu B
repMeTu3upoBaHHON npodupke npu 90°C B Teuenue 2 4. Peakinio ocTaHaBIUBAIH
BOJIOM U CME€Ch 3KCTPAarupoBau 3TunaneratoM. OpraHu4ecKuil ciIoi OTAeNsIN,
CYLINJU HaJ CyJb(aToM HATPUS M KOHLEHTPHUPOBAJIU NPH MOHMKEHHOM JaBIICHHUH,
OCTaTOK OYHIIAJIU IyTE€M MHOTOKPATHOM MPOMBIBKU MEHTAHOM U MOJy4allu 2 -XJIOop-
OH-nupponogunupuauH.

Metonuka C: Peakuus coueranuss Cya3yku

K pactBopy 2-xsnop-9H-nupponogunupuauna (1 5xB.) B auokcane (5 Mia/MMOJIb)

100aBIsIN COOTBETCTBYIOLIYI0 OOPOHOBYIO KHUCJIOTY MJIM THHAKOJOBBIA 3 up

6oponoBoii kucnotsl (1,3 3kB.) u 2M pactBop Na,COj (3,5 5kB.) 1 pEaKIIHOHHYIO

CMecCh Jera3upoBayiu apronom B Teuenue 20 muH. 3atem nodasnsiiu PACl,(dppf)
(0,2 5KB.) M peaKLHOHHYI CMECh HarpeBaju IO MOJHOTO MpeBpaLIeHHs] HCXOIHOTO
BemecTBa. Ilocne 3aBepmeHns peakUny peaKLHOHHYI0 CMeCh (PUIbTPOBAN Yepe3
cJoi uenuta U GUIBTPAT KOHLEHTPUPOBAIH MPH MOHIKEHHOM AaBieHnn. OCTaToK
pacTBOpsIIN B BOAE U 3KCTparuposaiu ¢ nomoinbro 10% meranona 8 DCM.
OpraHudeckuil CI0W OTAEISN, CYLIHWIN HaJ Cyab(aToM HAaTpHsS U KOHLEHTPUPOBAIU

Ipu NMOHUKECHHOM HaBJICHUU. HeOLII/IH_IeHHI:Jﬁ NpOAYKT AOMOJJHUTEJIbHO OYHUIIAIH C
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IOMOIIBIO KOJIOHOYHOU XxpoMarorpadun Ha cuimukarene (100:200 memn) u mony4anu
NPOAYKT peakuuu couetanus Cya3yku.

Metonuka D: Peakuus coueranus Cynsyku

K pactBopy 2-xnop-9H-nupponoaunupuauxa (1 5xB.) B CMeCH IHOKCAH:BOAA
(6 Ma/mMMoIb) 1OOABISIIU COOTBETCTBYIOIYIO OOPOHOBYIO KHCJIOTY HJIH €€
nuHakoJoBbii 3¢up (1,3 3kB.), K3POy4 (3,0 5xB.) u X-phos (0,3 3kB.) 1 peaKLIHOHHYIO
cMech JerasupoBaiu aproHom B Teuenue 20 muH. JJobasasnu Pdy(dba)s (0,1 sxB.) u
peakuuoHHYI0 cMech Harpesanu npu 110°C B Teuenue 12 4. PeakiimoHHy1o cMech
¢unbTpoOBaNN Yepe3 CJOH HeauTa U QUIbTPAT KOHLIEHTPUPOBAIH MPU MOHUKEHHOM
naByjeHuU. [TonydeHHBIH OCTATOK OYUINAJIH C MOMOIIBI KOJOHOYHOH XpoMaTorpaduu
Ha cCUJIUKarese ¢ ucnojb3oBaHueM 4% MeTaHOJIbHOrO pacTBopa ammuaka B DCM u
nojy4aiyu NpoAYKT peakiuu coderanus Cya3yku.

Mertonuka E: Beenenue zamutHol rpynnsl SEM

K pactBopy 2-xnop-9H-nupponogunupuauxa (1 sxs.) B DMF (4 min/MmMonb) npu
0°C nobamsimm NaH (1,2 3kB.) 1 peakIIUOHHYIO CMECh EPEMENINBAIHN NIPU TAKOH Ke
temmeparype B TedeHue 30 muH. 3atem nipu 0°C no kamsim gobasnsinu SEM-CI
(1,2 5kxB.). PeakiuoHHYI0 CMeCh EepEeMELINBAIN IIPU KOMHATHON TeMIiepaType B
TedyeHue 3 4. 3a nporekanueM peakuuu ciegunu ¢ nomousro TCX. Ilocne
3aBepLICHUs] PEAKLIMU PEaKLM0 OCTAHABJIMBAIU BOJOW U CMECh 3KCTparupoBaiu
stunaneratoM. OpraHu4ecKuil CJI0W OTHENsUIH, CYIININ Hax CyJb(aToM HATPUS U
KOHLEHTPUPOBAJIU NPU NOHUKEHHOM JaBieHu. HeounenHblii N1pOAyKT OYUINAIH C
MOMOIIBIO KOJIOHOYHOU XpoMatorpaduu Ha cunukaresie (100-200 mem) ¢
UCIONb30BaHUEM 2% MeTaHOoJa B IUXJOpPMETaHe B KaueCTBE 3JII0CHTA U MOoJIyyaiu 2-
XJ0p-9-((2-(TpUMETHICHINIT )3 TOKCH )METHN ) -9H-uppotogaunupuauH.

Metonuka F: Vnanenue 3amutrHoi rpynnsl SEM

K pactBopy conepsxkammero 3amuTthyio rpynny SEM 9H-nupponogunupuauna (1
3kB.) B DCM (10 ma/mmouns) nipu 0°C no kanusam gobasnsin TFA (10 mi/MmMons) u
PEaKLIMOHHYIO CMECh IlepeMellBajIi NPU KOMHATHOHN TeMnepaTtype B TeueHue 4 4. 3a
NpoTeKkaHueM peakuuu ciaeaunu c nomompto TCX. ITocne nonHoro npespaleHus
HUCXOMHOTO BEI[ECTBA PEAKIIMOHHYIO CMeCh pa30aBIsiv THAPOKCHIOM aMMOHHUS,
nepeMellNBalu P KOMHATHON TeMnepatype B TedeHue 2 4. Ocanok

OT(PUIBTPOBBIBAJIH, TPOMBIBAJIHN BOJOH M CYIINJIN B BakyyMme. HeodumeHHbIi npoayKT
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pacTHpaNy ¢ H-IEHTAHOM M MOJIYYaJIM UCKOMBIH HE COAep KALINN 3alUTHYIO TPYIITY
IPOAYKT.

Metonuka G: Peakuus coueranus Cynsyku

IIpu nepeMemInBaHUU K pacTBOPY COAEpKALIETO 3alUTHYIO rpynny SEM 2-
xjaop-9H-nupponogunupununa (1 5xB.) B cmecu 1,4-nuokcan:Boxa (8:1,
15 ma/mmons) nobasmsiaun N-(2-metokcustun)-5-(4,4,5,5-rerpamerun-1,3,2-
auokcaboponan-2-un)nupumMuaua-2-amuH (1,2 3xB.) u K3POy (3 5xB.) 1
PEaKIMOHHYIO CMeCh JAera3upoBaiu aproHomM B Tedenue 20 muH. JlobGaBisiu
Pd;(dbas), (0,1 s3xB.) u Xantphos (0,2 3kB.) 1 peakIIMOHHYIO CMeCh HarpeBaju MpH
100°C B TeuyeHue 6 4. 3a nporekaHuem peakiuu ciaenuiu ¢ nomoinso TCX. ITocne
3aBEpPIIEHUs PEaKIUU PACTBOPUTEND YAAJSIIN PU MOHMXKEHHOM JIaBJICHUU.
HeouunmenHbIl NpOAYKT OYHULIAIN C TOMOIIBIO C MOMOIIBIO KOJOHOYHOHU
xpomartorpaduu Ha cunukarene (230:400 memr) ¢ ucnonb3oBaHueM 2% MeTaHOJA B
OUXJIOPMETAHE B KAUECTBE HJIFOEHTA M MOJYYaIH NPOAYKT PEaKIMU COUETAHUS
Cyn3yku.

Metonuka H: Cunres 3¢pupoB O0OpOHOBBIX KHCIIOT

IIpu nepememnBanuu k pactBopy S-06pom-N,N-agumerunnukonunamuna (1 sxs.)
B nuokcane (4 mu/mmonb) nobasisnu ouc(nunakomsato)audop (1,1 sxB.) u K,CO;3
(3 5KB.) ¥ pEaKLIMOHHYIO CMECh Jera3upoBaiu aproHoM B Teuenune 20 muH. Jlobasisau
PdCl,(dppf) (0,025 3xB.) u dppf (0,05 5kB.) 1 peaKLMOHHYIO CMeCh HarpeBaju Mpu
100°C B Teuenue npuMepHoO 16 4. 3a npoTekaHNEM peakIuU CIAEIUIN C TOMOIIBIO
TCX. Ilocne 3aBepiueHus peakiUl PEaKIIMOHHYIO CMECh BbIAPUBAJIH MPU
NOHWKEHHOM JaBjieHHH. HeounIeHHbIi MPOAYKT OYHINATN C TTOMOIIBIO KOJOHOYHOH
xpomartorpaduu Ha cunukarese (IIeJOYHAas cpeaa) ¢ HCIOIb30BaHUEM 2% MeTaHOoIa B
OUXJIOPMETAHE B KAYECTBE HJIOEHTA M MOJyYadld UCKOMBIH MTUHAKOJOBBIN 3pup
OOpPOHOBO KHUCIIOTHI.

Metonuka I: Peaknust HykjaeopuIbHOrO 3aMeEeHUs C UCIOJIb30BAHUEM aMUHOB

B repmernsnpoBaHHy0 npoOupKy orBemnBanu 2-xiop-9H-nuppono[2,3-b:4,5-
c'|nunupunus (1,0 3xB.) U coorBeTcTBYOIMMNN aMuH (1,7 5KB.) U pEaAKIIHOHHYIO CMECh
Harpesanu npu 220°C B Tedenue 30 MmuH. PeakiMoOHHON cMecH JaBaiu OXJIaJUThCs 10
KOMHATHOU TeMIepaTyphl, 3aTeM N00aBJsiIu MeTaHoa u HarpeBaiu npu 80°C B
TeueHue 10 MmuH. Peakuuo OCTaHaBIMBAJIU BOJOW U CMECH SKCTParupoBaiu

stunaneratoM. OpraHu4ecKuil CJION OTAENANN CYIIHIN Hal CylbpaToM HATPHUS U
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KOHLIEHTPUPOBAJIHU MPU MOHUIKEHHOM JAABJIEHUHU, OCTATOK OUHUIIATIU MyTEM
MHOTOKPATHOM MPOMBIBKH aLlETOHUTPHUIIOM, ¢ moMoIbio DCM u neHTaHoOM H
MOJIy4aau UCKOMBIA MPOAYKT.

Metonuka J: CUHTE3 NPUCOEINHEHHBIX Yepe3 aToM N Mupas3oJioB

IIpu mepeMemnBaHUU K pacTBOpy 2-xyop-9-((2-
(TpuMeTtuiacunum)3Tokcu)MeTun)-9H-nmupponoaunupuanHa (1 5kB.) U nupasona

(1,2 5xB.) B DMSO (7,5 mun/mmonb) nobasnsnu Cul (1 5xB.) u Cs,CO3 (3 3kB.)
peakMOHHYI0 cMech HarpeBanu npu 90°C B Teuenue 8 4. 3a MpOTEKAHUEM PEaAKIUH
cnenqunu ¢ nomombio TCX. TTocne 3aBepiieHus peakluu K cMecu 100aBIIsSIIN BOAY,
3aTeM cMeCh 3KcTparupoanu ¢ nomoibio DCM. Opranndeckuii Col OTAENSIH,
CYLIMJIU U KOHLIEHTPUPOBAJIHU MPHU MOHUKEHHOM JaBJIE€HUHU U MOJIyYalu HEO YU eHHbIN
NPOAYKT, KOTOPBII OYHIIATIH C TOMOIIBIO KOJOHOYHOH XpoMarorpaduu ¢
UCMOoNb30BaHUEM 6% METaHOJBHOIO PacTBOpPa aMMHaKa B AUXJOpPMETaHE B KauecTBe
3JIF0EHTA U MOJIy4Yalll HCKOMOE COeJUHEHHE.

Metonuka K: MeTtonuka BBeA€HHUE METKH TPUTHS

B 3TO#1 METOAUKM ONMUCAHO 3KCIIE€PUMEHTAIbHOE MOJYUEHHUE CONEPKALUX METKY
[3H] COeIMHEeHUN MyTeM MPsIMOTO U30TOMHOTO 0OMeHa BOAOPOA.

5 mr He conep:xxalero paguoakTUBHYIO METKY CO€IMHEHUSI U O MI UEpHOTO
ponus cycnennuposanu B 0,9 mn cmecu THF u DMF (1/8). CycnieH3ui0 TpUKAbI
AerasupoBaJIM C UCIOJb30BAHUEM KOJJIEKTOPA C BBICOKMM BaKyyMOM H
nepememuBanu B atMmochepe razoobpasnoro tpurus (9 Ku) npu KoMHaTHOH
TeMIrepaTrype B TeueHue 3 4. PacTBopuTenpb yaansau B BaKyyMe U MOABUKHBIA TPUTUN
noaBepraiu oOMeHy nyteMm nobaByieHus | M MeTaHOJa, MepeMeIInBAHUS PACTBOpA U
MOBTOPHOIO YAAJIEeHUs] paCTBOPUTEJSI B BaKyyMe. DTy NpPOoUeaypy MOBTOPSIIN TPUKABL.
B 3aknroueHue TIATENbHO BBICYLIEHHOE TBEPAOE BEIIECTBO AKCTPArupoBaiu
MOMOIIBIO 5 MJT 3TaHOoNa, conepxkamero 0,1% TpupTopykCcycHON KUCTOTHI.
CycneH3uto GUIbTPOBAIH Yepe3 HEHIOHOBYIO MEMOpPaHy C OTBEPCTHSIMH Pa3MeEPOM
0,2 MKM ¥ moJy4aju NpO3padyHbId pacTBOP.

Ounctky 100 MKu (3,70 I'bkx) HEOUHIIEHHOTO COENMHEHHS TPOBOIIIIH C

ucnonb3oBanneM Macherey + Nagel Nucleodur Gravity C18, 5 Mxm, 8 x150 mm;
pactBoputeneii: A: 10 MM NH4OAc; B: aueronutpuin; 35% B; 254 um u 220 HM;

3,1 ma/muH; 20°C 1 nmonyvanau coaep Kaluil paguoOaKTUBHYIO METKY MPOAYKT,
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obnagar Uil paquoOX UMHYECKOW YUCTOTOH, cocTaBistomein >98%. B kaxknom cuHTe3e
ONpeNeNsN YAEeIbHYI0 PaAUOaKTUBHOCTD.
Coenunenus popmyasl [-A

Coenunenus popmyns [-A-1

Cl

HOB \ /7 Cl

N CAS 148493-34-9 N PEM
! e B N N
Nz o Nz
| > & | — > N A~ N o —> N~ N
CAS 88511-27-7 c 1 s Cragmn 2 == =
Tapua Cl N Cl A i2 Crtagua 3

2'.6'-uxnop-[3,3"'-Ounupunun]-4-amu (i1):

3-Uoanupuauu-4-amus (6 T, 27,2 MMOJIA) BBOJMIN B PeaKLuIo ¢ (2,6-
OUXJIOPTUPUIANH-3-11)00poHOBOH KHcIoTOH (7,29 1, 38,1 MMOJISI) B COOTBETCTBHH C
MeTOAUKOH A u mony4vanu 2',6'-nquxnop-[3,3'-6unupuaun]-4-amus (il) (2,9 r, BeIXOA
44%).

'H smP (400 MI'u, DMSO-dg) & 6,04 (s, 2H), 6,62 (d, J =5,8 'y, 1H), 7,71 —
7,55 (m, 1H), 7,94 — 7,75 (m, 2H), 8,03 (d, J = 5,7 I'u, 1H).

MC (ESI) m/e (M+1)": 240,05.

2-Xnop-9H-nuppono[2,3-b:4,5-c'|nunupuausn (12):

Huknuzanuto 2',6'-quxnop-[3,3'-Ounupuaun]-4-amuna (il1) (1 r, 8,0 mmons) B
THF (100 mur) mpoBOAUIN B COOTBETCTBUU C MeTOANKONH B u monyuanu 2-xmop-9H-
nuppoino[2,3-b:4,5-c'|nunupunus (i2) (1,5 r, Berxox 89%).

'H samP (400 MI'u, DMSO-dg) 6 7,37 (d, J = 8,1 T', 1H), 7,50 (d, J = 5,6, 1,1
I'm, 1H), 8,49 (d, J =5,6 ', 1H), 8,66 (d, J = 8,1 I'u, 1H), 9,37 (S, 1H), 12,45 (S,
1H).

MC (ESI) m/e (M+1)": 204,05.

2-Xn0p-9-((2-(tpumeruncunuin)sTokcu)meTnn)-9H-nuppono[2,3-b:4,5-
¢'|nunmupunus (i3):

Beenenue 3amutHO# rpynnsl SEM B 2-xnop-9H-ntuppono[2,3-b:4,5-
¢'ITmunupunus (12) (0,5 r, 2,46 MMOJIs) MPOBOAUIIN B COOTBETCTBUH C 00 et
metonukoi E u monyuanu 2-xmop-9-((2-(rpumernicunuin)sTokcu )metni)-9H-

nupposo[2,3-b:4,5-c'|nunmupunus (13) (0,26 r, Berxox 31%).
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'H SIMP (400 MT', DMSO-dg) § -0,15 (s, 9H), 0,89 — 0,79 (m, 2H), 3,60 — 3,49
(m, 2H), 5,85 (s, 2H), 7,50 (d, J = 8,1 T, 1H), 7,80 (d, J = 5,7 T'y, 1H), 8,62 (d, J =
5,7 Tu, 1H), 8,74 (d, J = 8,1 T'y, 1H), 9,45 (s, 1H).

MC (ESI) m/e (M+1)": 334,35,

OOmas cxema peakIuu Js MOy YeHUs: COeNMHeHnH npumepos 1-12:

N
N N N HO. N N
NoA~Z \ B-R1 —> N~ '\
— cl + HO. \ R1

i2 UM COOTBETCTBYOLLUIA CoeauHeHUA npumepoB 1-12
achup 6O0POHOBOI KUCOTbI

pumep 1. 2-(IIupuauu-4-un)-9H-uppono[2,3-b:4,5-c' | aunupuauy:

2-Xnop-9H-nuppono[2,3-b:4,5-c'Inunupunus (i2) (0,1 r, 0,49 MMouJIs) BBOAUIHN
B pPEAKUHIO C MUpUIHH-4-unboponosoi kucaoroit (0,078 r, 0,6 MmoIs) B
coorBeTcTBUU ¢ MeTonukou C u monyvanu 2-(nupunua-4-un)-9H-nuppono[2,3-b:4,5-
¢'lmunupunus (0,04 r, Berxon 33%).

'H sMP (400 MI'u, DMSO-dg) 6 7,51 (d, J=5,58 ', 1H) 8,09 (d, J=8,37 I'y,
1H) 8,16 (d, J=5,58 I'y, 2H) 8,52 (d, J=5,58 T'u, 1H) 8,73 (d, J=5,58 I'y, 2H) 8,79 (d,
J=7,91 T, 1H) 9,43 (s, 1H) 12,45 (brs, 1H).

MC (ESI) m/e (M+1)": 247,09.

ITpumep 2. 2-(2-Merokcunupuaun-4-un)-9H-nuppono[2,3-b:4,5-c'| sunupunus:

2-Xnop-9H-nuppono[2,3-b:4,5-c'|nunupuaun (i2) (0,1 r, 0,49 mMoust) BBOAMIH
B peakuuio ¢ (2-MeTokcunupuaua-4-un)oopoHosoi kucioroii (0,097 r, 0,6 mmoss) B
coorBeTcTBUU ¢ MeToaukoi C u mony4anu 2-(2-metokcunupuaua-4-ui)-9H-
nupposo[2,3-b:4,5-c'|nunupunusn (0,018 r, Beixon 14%).

'H sMP (400 MI'u, DMSO-dg) 6 3,94 (s, 3H) 7,51 (d, J=5,29 T'u, 1H) 7,57 (s,
1H) 7,77 (d, J=5,29 T'y, 1H) 8,07 (d, J=8,38 T'u, 1H) 8,32 (d, J=4,85T'y, 1H) 8,52 (d,
J=5,29 T, 1H) 8,77 (d, J=7,94 I'u, 1H) 9,42 (s, 1H) 12,43 (brs, 1H).

MC (ESI) m/e (M+1)": 276.9.

IMpumep 3. 2-(Ilupuaun-3-un)-9H-muppono[2,3-b:4,5-c' | aunupuaus:

2-Xnop-9H-nuppono[2,3-b:4,5-c'Inunupunusn (12) (0,1 r, 0,49 Mmmouns) BBOAUIH
B PEAKLHIO C MUPUIHH-3-unboporoBoi kucaoroit (0,078 r, 0,6 MmoIs) B
coorBeTcTBUU ¢ MeTonukou C u monyudanu 2-(nupuaun-3-un)-9H-nuppomno[2,3-b:4,5-

¢'lmunupunusn (0,04 r, Berxox 33%).
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'H ssmMP (400 MI'u, DMSO-dg) 6 7,46-7,60 (m, 2H), 8,02 (d, J = 8,1 I'ny, 1H),
8,47-8,57 (m, 2H), 8,65 (dd, J =4,8, 1,6 I'u, 1H), 8,75 (d, J = 8,1 ', 1H), 9,43 — 9,35
(m, 2H), 12,40 (s, 1H).

MC (ESI) m/e (M+1)": 247,0.

IMpumep 4. 2-(1-Merun-1H-nupazon-4-un)-9H-nuppoino[2,3-b:4,5-
c'|munupuauH:

2-Xnop-9H-nuppono[2,3-b:4,5-c'Jnunupunus (i2) (0,1 r, 0,49 MMoJIsl) BBOAUIU
B peakuuto ¢ |-mermn-4-(4,4,5,5-rerpamerun-1,3,2-nuokcaboponan-2-mn)-1H-
nupasosnom (0,133 r, 0,6 mmos) B cooTBeTcTBUM ¢ MeToanKkoi C u monydanu 2 -
(mupunun-3-un)-9H-nuppono[2,3-b:4,5-c'|nunupunun (0,03 r, Berxox 25%).

'H samP (400 MI'u, DMSO-dg) 6 3,92 (s, 3H), 7,43 (d, J = 5,6 'y, 1H), 7,61 (d,
J=8,0I'u, 1H), 8,07 (s, 1H), 8,34 (s, 1H), 8,44 (d, J = 5,6 I'u, 1H), 8,56 (d, J = 8,0
I'm, 1H), 9,29 (s, 1H), 12,17 (s, 1H).

MC (ESI) m/e (M+1)": 250,0.

ITpumep 5. 2-(6-Merokcunupuaun-3-un)-9H-nuppono[2,3-b:4,5-c'| sunupunus:

2-Xnop-9H-nuppono[2,3-b:4,5-c'Inunupuaus (12) (0,1 r, 0,49 Mmouist) BBOAUIN
B peakuuio ¢ 2-meTokcu-5-(4,4,5,5-rerpamerun-1,3,2-quokcaboponan-2-
wi)nupugurom (0,15 r, 0,64 mmounst) B coorBercTBUU ¢ MeToaukoi C u nmonyvanu 2-
(6-meTokcunupuaun-3-uin)-9H-nuppono[2,3-b:4,5-c'|nunupunun (0,035 r, BbIxOX
26%).

'H ssmMP (400 MI'u, DMSO-d¢) & 3,94 (s, 3H) 6,98 (d, J=8,84 T'u, 1H) 7,47 (d,
J=5,58 Ty, 1H) 7,91 (d, J=8,37 ', 1H) 8,44 - 8,53 (m, 2H) 8,69 (d, J=7,91 I'u, 1H)
8,99 (d, J=2,33 I'y, 1H) 9,37 (s, 1H) 12,33 (s, 1H).

MC (ESI) m/e (M+1)": 276,9.

IMpumep 6. S-(9H-ITuppono[2,3-b:4,5-c' | aunupuanH-2-ui1)IupUANH-2 -0

2-Xnop-9H-nuppono[2,3-b:4,5-c'Inunupunusn (12) (0,1 r, 0,49 mmouns) BBOOUIH
B peakuuio ¢ 5-(4,4,5,5-rerpamerun-1,3,2-nuokcadboponan-2-ui)IUpUIHH-2-0JI0M
(0,141 r, 0,6 mmouns) B coorBeTcTBUU ¢ MeToaukoi C u monyyanu 5-(9H-
nupposo[2,3-b:4,5-c'| nunupuaun-2-mwn)nupuaua-2-ox (0,024 r, seixon 18%).

'H sMP (400 MI', DMSO-dg) 6 6,50 (d, J=9,65 I'u, 1H) 7,55 (d, J=5,83 I'Ly,
1H) 7,82 (d, J=8,30 I'y, 1H) 8,26 (m, 1H) 8,30 (dd, J=9,65, 2,47 I', 1H) 8,50 (d,
J=5,83 I'y, 1H) 8,65 (d, J=8,30 I'y, 1H) 9,40 (s, 1H) 11,95 (brs, 1H) 12,47 (brs, 1H).
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MC (ESI) m/e (M+1)": 262.9.

ITpumep 7. 2-(5-PTop-6-MmeTokcunupuauu-3-un)-9H-nuppono[2,3-b:4,5-
c'|punupuauH:

PactBop 2-xnop-9H-nuppono[2,3-b:4,5-c'|aunupununa (i2) (0,1 r, 0,49 mmorns)
BBOJMJIM B peakiuto ¢ (5-pTop-6-meTokcUunupuann-3-uia)OopOHOBOI KHUCIOTON
(0,109 r, 0,6 mmousi) B cooTBeTcTBUU ¢ MeTonukoit C u nonyuanu 2-(5-prop-6-
MEeTOKCUMUPpUAUH-3-1m1)-9H-niuppono[2,3-b:4,5-c'|aunupunun (0,03 r, Beixon 21%).

'H smP (400 MI'u, DMSO-dg) 6 4,03 (s, 3H) 7,48 (d, J=5,58 T'u, 1H) 7,97 (d,
J=7,91Tn, 1H) 8,39 (d, J=12,10 I'u, 1H) 8,49 (d, J=5,58 I'y, 1H) 8,71 (d, J=8,37 I'Ly,
1H) 8,83 (s, 1H) 9,38 (s, 1H) 12,36 (brs, 1H).

MC (ESI) m/e (M+1)": 294.9.

ITpumep 8. 2-(Pypan-3-un)-9H-nuppono[2,3-b:4,5-c'| nunupunus:

2-Xnop-9H-nuppono[2,3-b:4,5-c'Inunupunus (i2) (0,1 r, 0,49 Mmouis) BBOAUIN
B peakuuio ¢ pypan-3-undoponosoit kuciaoroi (0,071 r, 0,6 MMOJIsI) B COOTBETCTBUH C
meronukoi C u monyuanu 2-(¢ypan-3-un)-9H-mmppono[2,3-b:4,5-c'|nunupunun
(0,051 r, BeIxXOA 55%).

'H smP (400 MI'u, DMSO-dg) 6 7,14 (s, 1H), 7,40-7,44 (m, 1H), 7,64-7,68 (m,
1H), 7,79-7,81 (m, 1H), 8,40-8,49 (m, 2H), 8,60-8,62 (m, 1H), 9,33 (s, 1H), 12,26 (s,
1H).

MC (ESI) m/e (M+1)+: 236.

IMpumep 9. 2-(1H-ITupazon-4-un)-9H-nuppono[2,3-b:4,5-c'| nunupunusx:

K pactBopy 2-x10p-9H-nuppono[2,3-b:4,5-¢'|aunupununa (i2) (0,1 r,

0,49 mmouns) B H-OyTtanose (5 mi) nobasmsiiu 4-(4,4,5,5-rerpamerun-1,3,2-
nuokcaboponan-2-un)-1H-nmupazon (0,141 r, 0,64 mmous), K3POy (0,313 mu,

1,4 mmons) u X-phos (0,07 r, 0,14 MMouIsi) M peakIIMOHHYIO CMECh JIera3upoBallu
aproroMm B Teuenne 20 mun. Jlobasnsnu Pdy(dba)s (0,045 r, 0,049 mmons) u
peaknoHHYI0 cMech Harpesahu npu 110°C B Teuenne 12 4. PeakunoHHYI0O CMeECh
¢unpTpoBaNU Yepe3 UETUT U PUIBTPAT KOHUEHTPUPOBAIH PHU MOHNKEHHOM
IABJICHUU M MOJYYaIH OCTATOK, KOTOPBIM PACTBOPSIN B BOJAE U SKCTPATrHPOBAIH C
nomouibio 10% meranosa B DCM. Opranuyeckuil CJIoW OTAENSIN, CYLIUIN Hal
cynb(haToM HATPHsS U KOHIEHTPHUPOBAIHU NIPHU NOHUKEHHOM NaBjeHuu. [lonydeHHbIN

OCTaTOK OYHIIAJIU C TOMOIIBIO KOJOHOYHON XpoMaTrorpaguu Ha CHIIUKArese ¢
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UCIONb30BaHUEM 2% MeETaHOJBHOIrO pacTBopa ammuaka B DCM u nonyuanu 2-(1H-
nupason-4-un)-9H-nuppono[2,3-b:4,5-c'|nunupunun (10 mr, Beixox 8,6%).

'H sMP (400 MI'u, DMSO-d¢) 6 7,42 (d, J=5,58 T'u, 1H) 7,67 (d, J=7,91 I',
1H) 8,14 (brs, 1H) 8,40 (brs, 1H) 8,43 (d, J=5,58 I'y, 1H) 8,56 (d, J=7,91 I'u, 1H)
9,30 (s, 1H) 12,19 (s, 1H) 13,10 (brs, 1H).

MC (ESI) m/e (M+1)": 236,0.

IMpumep 10. 4-(5-(9H-ITuppono[2,3-b:4,5-c' | aunupuanH-2-un) MIUPpUMUTHH-2 -
UI)MOPQOJUH:

2-Xnop-9H-nuppono[2,3-b:4,5-c'Inunupunus (i2) (0,1 r, 0,49 MmoJIs) BBOAUIHN
B peakuuio ¢ (2-MophOIUHOMUPUMHUIHH-S-1)00opoHOBOH Kucioroit (0,186 r,

0,64 MMOJIs1) B COOTBETCTBUHU ¢ MeToaukol D u monyyanu 4-(5-(9H-nuppono[2,3-
b:4,5-c"| punupuans-2-un)nupumugua-2-un)mopdonus ( 0,055 r, Berxon 48%).

'H sMP (400 MI'u, DMSO-dg) & 3,70 (brs, 4H) 3,81 (brs, 4H) 7,45 (d, J=4,49
I'm, 1H) 7,86 (d, J=7,85T'u, 1H) 8,47 (d, J=4,26 I'y, 1H) 8,66 (d, J=7,63 I'u, 1H) 9,16
(brs, 2H) 9,35 (brs, 1H) 12,32 (brs, 1H).

MC (ESI) m/e (M+1)": 332,9.

ITpumep 11. N-Metun-5-(9H-nuppono[2,3-b:4,5-c' | aunupunus-2-un)nupuanH-
2-xapOokcamMun:

2-Xnop-9H-nuppono[2,3-b:4,5-I|gunupunun (12) (0,1 r, 0,49 Mmos1) BBOAUIU B
peakuuto ¢ N-metun-5-(4,4,5,5-rerpamerun-1,3,2-nuokcaboponan-2-
un)nukonuHamuaom (0,167 r, 0,64 MMoJisi) B COOTBETCTBUM ¢ MeTOaUKOMN D u
nony4anu N-metun-S-(9H-nuppono[2,3-b:4,5-c'|aunupunuH-2-ui) nupuanH-2-
kapbokcamug (0,04 r, Beixox 27%).

'H smMP (400 MI'u, DMSO-d) 6 2,86 (d, J=4,49 I'u, 3H) 7,50 (d, J=5,83 'Ly,
1H) 8,12 (d, J=8,08 I'y, 1H) 8,18 (d, J=8,08 I', 1H) 8,52 (d, J=5,39T', 1H) 8,72 (dd,
J=8,08, 1,35 'y, 1H) 8,79 (d, J=8,08 'y, 1H) 8,86 (d, J=4,94 I', 1H) 9,36 - 9,50 (m,
2H) 12,46 (s, 1H).

MC (ESI) m/e (M+1)": 303,9.

IIpumep 12. 3-@Top-5-(9H-nuppono[2,3-b:4,5-c' | nunupunuH-2-un)nupuanH-2-
aMUH:

2-Xnop-9H-nuppono[2,3-b:4,5-I]gunupuaun (12) (0,1 r, 0,49 Mmos1) BBOOUIIU B

peakuumw ¢ 3-prop-5-(4,4,5,5-rerpamerun-1,3,2-nuokcaboponan-2-ui)IupUIUH-2 -
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amuaoM (0,152 r, 0,64 MMOJIs1) B COOTBETCTBUH C MeTOAMKONW D n monyyanu 3 -pTop-5-
(9H-nuppono[2,3-b:4,5-c'| nunupuaun-2-mn)nupunud-2-amuH (0,013 r, Berxox 10%).
'H sMP (400 MI'u, DMSO-dg) & 6,61 (s, 2H) 7,52 (d, J=5,61 T'u, 1H) 7,88 (d,
J=8,08 I'y, 1H) 8,09-8,12 (m, 1H) 8,49 (d, J=5,61T1, 1H) 8,61 - 8,72 (m, 2 H) 9,39
(s, 1H) 12,41 (brs, 1H).
MC (ESI) m/e (M+1)": 279,9.

OO0masi cxeMa peakLuu IS TOJIyYeHUs] COeTuHeHu npumMepoB 13-14:

] AN N
TN Ri ! N RT
NoA~Z N\ H-N > NA~ YN
— Cl + R2' _— ‘RZ'

i2 CoepguHeHus npumepos 13-14

IMpumep 13. 2-(4-(ITupumuaun-2-mwn)nunepaszul- 1 -un)-9H-nuppono[2,3-b:4,5-
¢'|nunupuaus:

2-Xnop-9H-nuppono[2,3-b:4,5-c'|nunupuaus (12) (0,07 r, 0,3 mmounsi) u 2-
(munepasuH- 1 -um)nupumugus (0,084 r, 0,51 MMous) BBOAUIN B PEAKLHIO B
COOTBETCTBHUU ¢ MeTOAUKOH | u monyuanu 2-(4-(mupuMuANH-2-U)UNEpa3uH-1-mi)-
9H-nuppono[2,3-b:4,5-c'|nunupunusn (0,023 r, Beixon 20%).

'H sMP (400 MI'u, DMSO-dg) & 3,66 - 3,80 (m, 4H) 3,83 - 4,00 (m, 4H) 6,67 (t,
J=4,71Tu, 1H) 6,86 (d, J =8,98 'y, 1H) 7,31 (d, J =5,39T'u, 1H) 8,28 - 8,36 (m,
2H) 8,41 (d, J = 4,94 I', 2H) 9,10 (s, 1H) 11,82 (s, 1H).

MC (ESI) m/e (M+1)": 332,1.

pumep 14. 2-(4-(ITupunun-4-un)nunepasun-1-mn)-9H-nuppono[2,3-b:4,5-
c'|munupuauH:

2-Xnop-9H-nuppono[2,3-b:4,5-c'|nunupuaus (i2) (0,07 r, 0,3 mmounsi) u 1-
(mupununa-4-wn)nunepasul (0,084 r, 0,51 MMOJIsT) BBOAKIIN B PEAKIIUIO B
COOTBeTCTBUU ¢ MeTonukoi | u monydanu 2-(4-(mupunuu-4-un)nunepasud-1-um)-9H-
nupposo[2,3-b:4,5-c'|nunupuaun (0,010 r, Beixon 9%).

'H smP (400 MI'u, DMSO-dg) 6 3,16 (s, 4H), 3,77 (s, 4H), 6,80-6,87 (m, 3H),
7,32 (d, J=5,5Tq, 1H), 8,16 -32 (m, 4H), 9,10 (s, 1H), 11,80 (s, 1H).

MC (ESI) m/e (M+1)": 331,2.
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ITpumep 15. 2-(1H-ITupazon-3-un)-9H-nuppono[2,3-b:4,5-c'| nunupunun:

-N
N “THP

CAS 903550-26-5

N
\N/N ci N 7N\ I\NN
A\ o \
S — RIS L
N-N — \
N—N

THP
i2 i4 CoeaguHeHue npumepa 15

2-(1-(Terparunpo-2H-nupan-2-un)-1H-nupaszon-5-mn)-9H-nuppono[2,3-b:4,5-
c'|nunupunus (14):

[Ipu nepememnBanuu cycnensuw 1-(rerparuapo-2H-nupan-2-un)-5-(4,4,5,5-
terpameTmi-1,3,2-nnokcaboponan-2-un)-1H-nupazona (0,306 r, 1,1 mmoust), 2-xmop-
9H-nuppono[2,3-b:4,5-c'/nunupunnna (12) (0,15 r, 0,7 mmons), KF (0,17 r,

2,9 mmounst) u X-phos (0,069, 0,14 mmomns) B H-Oytanone (10 M) npoayBaiu aproHOM
B TeueHue 15 muH u nobasnsnu Pd,(dba); (0,067 r, 0,07 mmoust). PeakiinonHyo
CMeCh HarpeBajlu B repMeTu3upoBanHol npodupke npu 100°C B Teuenne 16 4. 3a
npoTekaHueM peakuuu ciaeaunu ¢ nomompo TCX. [locne 3aBeplieHus peakuuu
pacTBOPUTEINb BHIITAPUBAJIN MPHU MOHUKEHHOM JIaBJIEHUH U MOJIy4YaJld HEOUUIIEHHBIN
IPOAYKT, KOTOPBII JOMOJHUTENBHO OYHUIIAIN C TIOMOLIBIO KOJOHOYHON
xpomarorpadun Ha cunukareie (100-200 meur) ¢ ucrnonapzoBanuem 4% MeTaHOJA B
auxjopmetane, u noaydanu 2-(1-(terparunpo-2H-nupan-2-un)-1H-nupazon-5-un)-
9H-nuppono[2,3-b:4,5-c'|nunupunus (i4) (0,08 r, Beixon 34%).

MC (ESI) m/e (M+1)": 320.

2-(1H-ITupazon-3-un)-9H-nmuppono[2,3-b:4,5-c' |aunupuans (coennHeHNE
npumepa 15):

2-(1-(Terparunpo-2H-nmupan-2-un)-1H-nupaszon-5-un)-9H-nuppono[2,3-b:4,5-
c'ITmunupunus (i4) (0,08 r, 0,25 mMmouns) oxnaxknanu 1o 0°C u 1obaBsIn CMeCh
nuokcan/HCI (2 mu; 4M pactsop HCI B nuokcane). PeakiinoHHY0 CMeCh
nepeMelnBaId NP KOMHAaTHON TeMnepaTtype B TedeHue 2 4. [locne 3aBepenus
peaKkI Uy PaCTBOPHUTENb YAAJSIIN PU MOHUKEHHOM JABJIEHUU U MOJIy4Yalld COJb
uckomoro npoaykra ¢ HCl, KoTopyr IOMOJHUTENbHO NPONYCKATIN Yepe3 KOJIOHKY

Strata, ¥ moJly4aJu HCKOMOE COeUHEHUE B BUEe CBOOOTHOrO aMHHA, KOTOPOE 3aTeM
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OUYMINAJIM MYTE€M PACTHPAHUA C ALIETOHUTPHUIJIOM U METaHOJOM, U nony4anu 2-(1H-
nupason-3-un)-9H-nuppono[2,3-b:4,5-c'|nunupunun (0,016 r, Berxox 28%).

'H sMP (400 MI'u, DMSO-d¢) 6 6,91 (d, J=2,21 T'u, 1H) 7,46 (d, J=5,29 I',
1H) 7,79 (brs, 1 H) 7,93 (d, J=7,94 ', 1H) 8,46 (d, J = 5,6 ', 1H), 8,64 (d, J=7,94
I'm, 1H) 9,34 (s, 1H) 12,26 (brs, 1H) 13,18 (brs, 1H).

MC (ESI) m/e (M+1)": 236,0.

IMpumep 16. 4-(9H-ITupposno[2,3-b:4,5-c' | aunupuanH-2-ui)MUpUaNH-2-aMUH

S

N
o._.0 = N
Br Br B %CI
N —
| X X | X i2 N N NH,
P | ~ P 3 Nz 74 \ —
N N N~ 'NHBoc N NHBoc — \ /N

CAS 84249-14-9
i i CoennHeHue npumepa 16

TpeT-byTun-(4-6pomnupuaun-2-mi)kapoamar (i5):

[Ipu mepeMemInBaHuu K pacTBopy 4-0Opomnupuans-2-amuna (1 r, 5,7 Mmmons) B
H-OyTanone (15 mn) nobasysiau boc-aarunpun (1,7 mit, 6,9 MMOJISI) U pEaKIIUOHHYIO
cMmech HarpeBanu npu 50°C B Teuenue 16 4. 3a npoTeKkaHueM peakLUU CIEAUIH C
nomoubro TCX. Ilocne 3aBepiieHNs peakLiMU pacTBOPUTEND YAAJISAIN NIpU
NOHM>KEHHOM JIaBJI€HUH U MOJy4aau ocTaTok. OCTaTOK pacTBOPSIIN B 3TUJIALIETATE U
npoMbIBaiu Boaoi. Opranndyeckuil Cjaoi cymuau Haa cyiab(aToM HATpUs U
KOHLEHTPHUPOBAJIU MPH MOHIKEHHOM AAaBJICHUH U NOJIy4Yaau TpeT-0yTun-(4-
Opomnupunun-2-un)kapdbamar (i5) (1,4 r, Beixon 89%).

MC (ESI) m/e (M+1)": 273.

tpet-bytun-(4-(4,4,5,5-rerpamerui-1,3,2-nuokcaboponan-2-ui)nupuana-2-
wi)kapOamar (i6):

[Ipu mepeMemInBaHNU CYCIIEH3UI0 TPeT-0yTui-(4-6pomnupuanH-2-un)kapbamara
(15) (0,5 r, 1,8 mmouns), 4,4,4',4',5,5,5',5"-okramernn-2,2'-6u(1,3,2-nuokcadopoiana)
(1,4 1, 5,5 mmouns), anerara kanus (0,541 r, 5,5 mmons) 8 DMSO (8 mi) nponysanu
aprorom B TedeHnne 15 mun u godasmsuin PdCl, (dppf) (0,15 r, 0,18 mmours).
PeakinoHHYI0O CMecCh HarpeBailu B repMeTH3UPOBaHHON npobupke mpu 85°C B
TedeHue 1 4. 3a nporekanueM peakuuu ciegunu ¢ nomouspbro TCX. ITocne

3aBEpPIIEHUs PEaKIUU PEAKIIUOHHYI0 CMeCh pa30aBisiu 3TUIALETATOM, ITPOMBIBAIIN

0,2 M pacteopom HCI. Opranuueckuii cioii cyumunu Hag cyiabpaToM HATpUs U
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KOHIIEHTPUPOBAJH MPU MOHMWKEHHOM JABJIEHUH U MOJy4anu Tper-0ytun-(4-(4,4,5,5-
terpameTmi-1,3,2-nnokcaboponan-2-un)nupunud-2-un)kapdbamar (i6) (1,5 r,
HEOUHIIEHHBIN ), COEAUHEHHE UCIOJIB30BAJIHM B CIAEAVIOLUIeH peakuuu 6e3 oopadboTku.

4-(9H-ITuppono[2,3-b:4,5-c'| punupunun-2-un)nupuanH-2-aMuH (COeANHEHUE
npumepa 16):

ITpu nepememinBaHuu K cycrneHnsuu 2-xjuop-9H-nuppono[2,3-b:4,5-
¢'|nunupununa (i2) (0,15 r, 0,73 mmons) B THF (13,5 min) u Boxe (1,5 miu) nobasnsian
TpeT-Oytmn-(4-(4,4,5,5-rerpameTun-1,3,2-quokcaboponan-2-ui)nupuauH-2-
wi)kapOamar (16) (0,945 r, 2,9 mmonst) u Cs,CO3 (0,72 1, 2,2 MMOJIsA) U 4epes
pPEaKIMOHHYI0 CMECh MPOMYCKaJIu aproH B TeueHue 15 muH. 3arem nodasisinu
PdCl,(dppf) (0,06 r, 0,07 MmMos1) 1 Uepe3 peaKUOHHYI0 CMECh MPONYCKaIu aproH B
TedeHue eme 15 MuH. PeakIMOHHYIO CMeCh HarpeBajau B FepMETU3UPOBAHHOMN
npobupxke npu 100°C B Teuenune 16 4. 3a mpoTekaHUEM peaKILUH CIEIUIH C TOMOLIBIO
TCX u XKXXMC. Ilocne narpesanus B Tedenue 16 1 JKXMC nokasbiBajia Haluuue
COeIMHEeHHUs, 00IaJaI0Iero MacCoi, COOTBETCTBYIOIEH COeANHEHUIO, U3 KOTOPOTO
yhajeHa 3amuTHas rpynna Boc. 3atem peakIMOHHYIO CMeCh pa30aBiIsiIN C MOMOIIBIO
10% meraHONa B AUXJOPMETaHe U MPOMBIBAJIHN BOAON. OpraHu4ecKkuil CJIoi CyLIUIH
HaJ cynb(paToM HATPUs U KOHLEHTPUPOBAJIH NPHU NMOHMKEHHOM JaBICHUU.
HeouunienHblli pOAYKT OUUINAIN C MOMOIIBIO npenapatusHoil BOXKX u nonyuanu 4-
(9H-nuppono[2,3-b:4,5-c' | aunupuanH-2-un)nupuanH-2-aMuH B Buae Ouchopmuara
(0,013 r, BeIxOA 7%).

'H simP (400 MTI'u, DMSO-dg) & 6,06 (brs, 2H) 7,19 - 7,26 (m, 2H) 7,50 (d,
J=5,73 T'y, 1H) 7,86 (d, J=7,94 I'u, 1H) 8,04 (d, J=5,29 I'y, 1H), 8,38 (s, 2H,
obucpopmmuar), 8,50 (d, J=5,7 I'u, 1H) 8,72 (d, J=7,94 I'u, 1H) 9,39 (s, 1H), 12,4 (brs,
1H).

MC (ESI) m/e (M+1)": 262.
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IIpumep 17. 4-(9H-ITuppono[2,3-b:4,5-c' | aunupuany-2-un)nupuanH-2-0d:

\

o)
%
HO

B \ /N
SEM SEM
N CAS 762262-09-9 l\i \ \
| SN N
NoA~Z N\ ! N ° | N e
__ /¢l —> N~ =\ —> N A \ =
— \ /N — \ /N
i3 i7 i8
XN l

N//'\\|~
-/ \ N

CoenuHeHue npumepa 17

OH

2-(2-MetokcunupuanH-4-mi)-9-((2-(TpUMETHICHINI )3 TOKCH )MeTu )-9H-
nupposo[2,3-b:4,5-c'|nunupuaus 17):

5 2-Xn0p-9-((2-(tpumernncunun)sTokcu)meTnn)-9H-nuppono[2,3-b:4,5-
c'|launmupunus (i3) (0,15 r, 0,45 MMOJIsA) BBOAMIN B peakIUio C (2-METOKCUTHPUANH-4-
un)ooponosoii kucaoroi (0,108 r, 0,66 MMOJIs) B COOTBETCTBUHU C METOIUKOUN D u
nosny4anu 2-(2-MeToKCUMUupUAnH-4-11)-9-((2-(TpuMerricunni)sTokcu )metni)-9H-
nupposo[2,3-b:4,5-c'|nunupunun (17) (0,085 r, Berxox 47%).

10 'H saMP (400 MI'u, DMSO-dg) 6 -0,20 (s, 9H), 0,90 (t, J = 8,0 I', 2H), 3,60 (t,
J=38,1Tu, 2H), 3,94 (s, 3H), 7,67 (s, 1H), 6,00 (s, 2H), 7,78 (d, J = 5,7 I'u, 1H), 7,85
(d,J=5,4Tnu, 1H), 8,17 (d,J =8,1Tu, 1H), 8,33 (d, J =5,4T', 1H), 8,62 (d, J =5,7
I'u, 1H), 8,82 (d, J = 8,1 I'u, 1H), 9,47 (s, 1H).

MC (ESI) m/e (M+1)": 407,00.

15 2-(2-Metokcunupuaun-4-mn)-9H-nuppono[2,3-b:4,5-c' | nunupunus:

VY nanenue 3amutHou rpynmnbel SEM u3 2-(2-MeTOKCUNTUPUANH-4-1T)-9-
((2(rpumermncunun)sTokcu)metu)-9H-nuppono[2,3-b:4,5-c' | nunupuauna (i7)
(0,07 r, 0,17 MMoOIIs1) MPOBOAMIIN B COOTBETCTBUU ¢ MeTonukoi F u monyganu 2-(2-
MeTOKCcUUupuauH-4-mn)-9H-nuppono[2,3-b:4,5-c'| nunupunus (i8) (0,035 r, BeIXOA

20 76%).

'H saMP (400 MI'u, DMSO-dg) 6 3,94 (s, 3H), 7,50 (d, J = 5,8 'y, 1H), 7,57 (s,
1H), 7,77 (d, J = 5,4 T'u, 1H), 8,07 (d, J = 8,1 I'u, 1H), 8,32 (d, J = 5,4 I'u, 1H), 8,52
(d,J=5,7Tu, 1H), 8,76 (d, J =8,1 I'u, 1H), 9,42 (s, 1H), 12,42 (s, 1H).

MC (ESI) m/e (M+1)": 277,00.
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4-(9H-ITuppono[2,3-b:4,5-c' | nunupuanuH-2-un)nupuagnH-2-0J (CoequHEeHNEe
npumepa 17):

IIpu nepememnBanuu pacTBop 2-(2-meTokcunupuauH-4-un)-9H-nuppono[2,3-
b:4,5-c'|aunupununa (18) (0,03 r, 0,1 mmons) 8 HBr (4 mu) Harpesanu npu 120°C B
tedueHue 30 MuH. 3a nporexkaHueM peakuuu ciaenunu ¢ nomoupo TCX. Tlocne
3aBepIleHus peakluu cMech nojuenauusaiu 10 pH 9 HacblleHHBIM PacTBOPOM
OukapOonata HaTpus. OcanuBuieecss TBEPAOE BELUIECTBO OTHHIBTPOBBIBAIH,
MPOMBIBAJIM BOAOH, CYIIMJIM B BAKYYME U IIPOMBIBAJIM AL[ETOHUTPUIOM U H-TIEHTAHOM.
HeounmeHnHbIl NPOAYKT OYUIIATN HAa KOJIOHKe Strata u monyuanu 4-(9H-
nupposio[2,3-b:4,5-c' | nunupuaun-2-mwn)nupugua-2-oa (0,014 r, Beixon 54%).

'H sMP (400 MI'u, DMSO-dg) 6 6,98 (d, J = 6,8 'y, 1H). 7,12 (s, 1H), 7,48 —
7,56 (m, 2H), 7,99 (d, J =7,9 T'u, 1H), 8,53 (d, J =5,7 I'u, 1H), 8,75 (d, J =7,8 I'Ly,
1H), 9,44 (s, 1H), 11,67 (s, 1H), 12,50 (s, 1H).

MC (ESI) m/e (M+1)": 263,15.

ITpumep 18. 2-(5-@ropnupunun-2-un)-9H-nuppono[2,3-b:4,5-c' | aunupuaus:

SEM

N

N —

~ Y
8¢ sn” SEM
i3
N - \N—I>'\NN |\NN
= l/ N//\ - > Nz /\ =
—_ l\\l/F —_ \/F
F F

N
CAS 41404-58-4 i9 i10 Coenunenue npumepa 18

5-®rtop-2-(TpuMeTHICTaHHWI )TUpUAUH (19):

[Tpu mepeMeminBaHu K pacTBOpy 2-6pom-5-¢propnupuauna (0,6 r, 3,40 mmos)
B J/IMD (60 mn) nobasysian Pd(PPhs)s (0,196 r, 0,17 MMoOIIs) ¥ T€KCaAMETHIIIHOJIOBO
(1,11 r, 3,40 mmouns) u cmech Harpesaiu npu 100°C B Teyenue 3 4. 3a mpoTeKkaHUEM
peakuuu ciaenunu ¢ nomoubio TCX. Ilocne 3aBepiieHus peakiuu peakLUOHHYIO
CMeCh UCTIOIb30BAJIM Ha CleAyromei ctanuu 6e3 obpadorku, 6e3 kakou-nudo
TOTIOJTHUTEJIBHON OYMCTKH M XapaKTEepU3aLHu.

2-(5-Propnupunun-2-un)-9-((2-(TpuMeTHICHUINIT)3TOKCH )MeTh )-9H-
nuppotio[2,3-b:4,5-¢'|nunupunun (i10):

IIpu mepeMemInBaHuMU K pacTBOpPy S-pTop-2-(TpuMmernicranHWI)nupuaunaa (19)
(0,6 1, 3,60 mmouns) B AMD (60 mur) nodasnsanu 2-xaop-9-((2-

(Tpumernncunun)stokcu)merun)-9H-nmuppono[2,3-b:4,5-c'|nunupunus (i3) (0,4 r,
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1,2 mmons) u Pd(PPhs)4 (0,069 1, 0,06 MMOIIsl) M peakLIHOHHYIO CMECh NPOAYBaJIH
aproHom B TeueHue 15 mMuH, 3ateM HarpeBaiu npu 100°C B Teuenue 16 4. 3a
npoTekaHueM peakuuu ciaeaunu ¢ nomompo TCX. [locne 3aBeplieHus peakuuu
CMeCh KOHLIEHTPUPOBAJIU MPHU MOHMKEHHOM AaBieHnu. HeounmeHHbIi NpoayKT
OYMINAJIH C MOMOIIbI KOJOHOYHOH XpomaTtorpaduu Ha cunukarene (230-400 mem) ¢
UCIOJb30BaHUEM 2% METaHOJIa B IUXJIOPMETaHe B KaUeCTBE JJII0EHTA U MOJydalu 2 -
(5-propnupunun-2-un)-9-((2-(TpUuMeTUICHIII )3TOKCH )MeTHI ) -9H-tuppono[2,3 -
b:4,5-c'|munupunnn (110) (0,32 1, BeIxOA 68%)).

'H sMP (400 MI'u, DMSO-dg) 6 -0,24 (m, 9H), 0,88 (t, J = 8,0 I'y, 2H), 3,61 (t
J=8,0I'y, 2H), 6,01 (s, 2H), 7,79 (d, J = 5,7 I'u, 1H), 7,92-7,98 (m, 1H), 8,42 (dd, J
=38,1, 1,7 I'u, 1H), 8,56-8,78 (m, 3H), 8,81 (dd, J = 8,0, 1,9 I';, 1H), 9,46 (s, 1H).

2

MC (ESI) m/e (M+1)": 395,36.

2-(5-@ropnupunun-2-un)-9H-nuppono[2,3-b:4,5-c'|nunupunun (coenuueHue
npumepa 18):

VYnanenne 3amutHoi rpynnel SEM u3 2-(5-¢ropnupunns-2-un)-9-((2-
(TpuMmermncunun)sTokcu)merun)-9H-nmuppono[2,3-b:4,5-c'|nunupuauna (110) (0,15 r,
0,38 MMOJIs1) MPOBOAMIN B COOTBETCTBUM ¢ MeToauKo# F u monyvanu 2-(5-
dropnupunus-2-un)-9H-nuppono[2,3-b:4,5-c'|aunupuaun (0,045 r, Beixon 45%).

'H saMP (400 MI'u, DMSO-d¢) 6 7,50 (d, J=5,29 T'u, 1H) 7,92 (t, J=8,16 I'L,
1H) 8,34 (d, J=8,38 I'y, 1H) 8,48 - 8,57 (m, 2H) 8,69 - 8,80 (m, 2H) 9,40 (s, 1H)
12,38 (brs, 1H).

MC (ESI) m/e (M+1)": 265,15.

Mpumep 19. 2-@Top-5-(9H-nupposno[2,3-b:4,5-c' | nunupunuH-2-un)nupUINH-3 -

AMHWH:

O. .0 N

Br B A~ T N-ci
g y N
] | i2 YN NH,
N\ N N\ N —_— N. .~ / \ ——
— \ #—F
F F N

CAS 884495-22-1 11
CoeauHeHue npumepa 19
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2-®Ttop-5-(4,4,5,5-Trerpamerni-1,3,2-nuokcaboponad-2-ui)TUPUANH-3 -aMHH
(111):

IIpu mepeMemInBaHuu K CycrneH3uu S-6pom-2-propnupuans-3-amuna (0,5 r,
2,6 mmouns) B 1,4-nuokcane (20 mn) nobasnsinu 4,4,4',4',5,5,5',5'-okramerun-2,2'-
6u(1,3,2-nuokcadopomnan) (1,66 r, 6,5 mmons) u Cs,CO3 (2,12 1, 6,5 MMos) u
PEaKUMOHHYIO CMECh Aera3upOoBaJM apTOHOM B TeueHue 15 muH. 3atem nobasisiin
Pd(PPhj)4 (0,155 1, 0,13 MMOJIsI) U peakLIHOHHYIO CMECh JOMOJHUTEIbHO MPOAYBAJIH
aproHoM B TeueHue 15 muH u HarpesBanu npu 100°C B Teuenue 4 4. 3a npoTeKaHUuEM
peaxuuu ciaegunu ¢ nomoubo TCX. Tlocne 3aBepiieHus peakuU peakHOHHYIO
cMech QUIBTPOBAIH Yepe3 LUENUT U QIIbTPAT KOHIEHTP UPOBAJIH MPH MOHUKEHHOM
naBjeHuu u nojny4anu 2-prop-5-(4,4,5,5-rerpamerun-1,3,2-quokcaboponan-2-
wi)nupuauH-3-amuH (i11), koTopeIil ucnonp3zosanu 6e3 06paboTku, 0e3 kakoii-nudo
OYHMCTKU U xapaktepusanuu (0,62 r, HEOYNIIIEHHBIN ).

2-@Top-5-(9H-niuppono[2,3-b:4,5-c'|nunupunuH-2-un)nUupUIHH-3 -aMIH
(coenunenue npumepa 19):

IIpu mepememnBaHuu K cycnensuu 2-xyuop-9H-nuppono[2,3-b:4,5-
c'|nunupununa (12) (0,150 r, 0,73 mmons) B cmecu 1,4-nuokcan:Bona (6 min)
nobasisinu 2-prop-5-(4,4,5,5-rerpamerun-1,3,2-guokcabopoan-2-ui)nupuguH-3-
amuH (111) (1,05 mmouns), K3POy4 (0,234 1, 1,1 mmouns) u Pdy(dba)s (0,033 1,

0,036 MMOJIs1) 1 pEaKIIMOHHYK CMECh JAera3upoBajii aproHoM B TeueHue 20 MUH.
Peakunonnywo cmech Harpesasu npu 120°C B reuenue 10 u. 3a mpoTekaHueM peakuu
cnequnu ¢ nomoubio TCX. Ilocne 3aBepuieHns peakiuu peakLIHOHHYI0 CMeCh
ancopOupoBanu Ha cunukarese (230-400 mMemn) ¥ OYUINATH ¢ TTOMOIIBI KOJOHOYHOU
xpomartorpaduu ¢ ucnonb3zoBanuem Combiflash (kosoHka 4 r) U ¢ UCTIOIB30BAHHEM
8% MeTaHOJa B AUXJIOPMETAHE B KA4E€CTBE AJI0EHTa U nonydanu 2-prop-5-(9H-
nuppono[2,3-b:4,5-c' | nunupuaun-2-mn)nupuaun-3-amus (0,007 r, Beixoxa 3%).

'H sMP (400 MI'u, CD3;OD 6 7,61 (d, J =6,0 'y, 1H), 7,81(d, J = 8,0 'y, 1H),
7,98-8,00 (m, 1H), 8,14 (t, J = 1,6, 2,0 I', 1H), 8,47 (d, J =6,0 ', 1H), 8,64 (d, J =
8,0 I'u, 1H), 9,31 (s, 1H).

MC (ESI) m/e (M+1)": 280,00.
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ITpumep 20. N-Metun-5-(9H-nuppono[2,3-b:4,5-c' | nunupuans-2-

WI)TUPUMHUANH-2-aMUH:

1
Br B %m SEM
N Y e~ e e
I | |3 == Y/ \ ) / \
NN NN \ B W I 2 W
Y Y N~ = N~ \=

CAS 31402.54.7 s s CoeauHeHue npumepa 20

N-Metun-5-(4,4,5,5-rerpamerun-1,3,2-nuokcaboposian-2-ui) MUPUMUIUH-2 -
amuH (112):

[Ipu mepeMemInBaHUU K pacTBOpy S-OpomM-N-meTunnupumMunus-2-amusHa (0,5 r,
2,65 mMmouns) B nuokcane (10 ma) nobasmisuiu 6uc(nmunakosnsaro)aubdop (0,81 r,
3,19 mmomnst) u KOAc (0,39 1, 3,97 MMouIsi) 1 peakKIIMOHHYK CMeCh JAera3upoBaiu
aprorom B Tedenne 20 muH. 3atem nodasnsu PdCl,(dppf) (0,19 1, 0,26 mmons) u
PEaKLIMOHHYIO CMECHh NMPOAYBAJIM aproHOM B TeueHue eme 10 MmuH. PeakunoHHy0
cMmech HarpeBanu npu 115°C B Teuenue 5 4. 3a IpoOTEKaHUEM peaKLUU CIEAUIH C
nomombio TCX. Ilocne 3aBepiueHns: peakKUU PEaKIIUOHHYIO cMeCh pa30aBiisiin
STUJIALETATOM, QHIBTPOBANH U QUIBTPAT KOHIIEHTPUPOBAIHU NPU NOHUKEHHOM
naBjeHuu u nojydanu N-metun-5-(4,4,5,5-rerpamerun-1,3,2-nuokcaboponan-2-
wi)nupumuaus-2-amuH (112) (0,5 r, 82%).

MC (ESI) m/e (M+1)": 236.

N-Metun-5-(9-((2-(tpumeTuncuimi)3Tokcu )metn )-9H-nuppono[2,3-b:4,5-
c'|aunupuauH-2-win)nupuMuanH-2-amuH (113):

2-Xno0p-9-((2-(tpumermncunuin)sTokcu)metun)-9H-nupporno[2,3-b:4,5-
c'lnunupunus (i3) (0,3 r, 0,89 mmons) BBOAMIHN B peakiuto ¢ N-meTun-5-(4,4,5,5-
terpameTii-1,3,2-nuokcaboponan-2-un)nupuMuaua-2-amuaom (i112) (0,274 r,
1,16 mMons) B cooTBeTCTBUH ¢ MeToauKoW D n monyuanu N-mermn-5-(9-((2-
(TpuMmermicunun)sTokcu)metun)-9H-nuppono[2,3-b:4,5-c'|nunupunun-2-
wi)nupuMuauH-2-amuH (113) (0,204 r, Bexon 55%).

MC (ESI) m/e (M+1)": 407,0.

N-Metun-5-(9H-nuppono[2,3-b:4,5-c' | aunupuanH-2-ui1)IUpUMHANH-2-aMUH
(coenunenue npumepa 20):

VYnanenne 3amutHo# rpynnel SEM u3 N-metun-5-(9-((2-

(TpuMmertnacunun)stokcu)merun)-9H-nuppono[2,3-b:4,5-c'|nunupuaun-2-
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wi)nupumuauH-2-amuna (113) (0,2 r, 0,492 MMos1) IPOBOAUIN B COOTBETCTBHUU C
metonukoit F u nonyvyanu N-metun-5-(9H-nuppono[2,3-b:4,5-c'|nunupunun-2-
wi)nupuMmuauH-2-amuH (0,06 r, Beixon 44%).

'H sMP (400 MI'u, DMSO-dg) 6 2,89 (d, J=4,77 T'u, 3H) 7,37 - 7,55 (m, 2H)
7,83 (d, J=8,24 I'u, 1H) 8,46 (d, J=5,64 I'y, 1H) 8,64 (d, J=8,24 ', 1H) 9,08 (brs,
2H) 9,34 (s, 1H) 12,29 (s, 1H).

MC (ESI) m/e (M+1)": 277,00.

IMpumep 21. 4-(5-(9H-ITuppono[2,3-b:4,5-c'|punupunuH-2-un) IUpUIHH-2-

I/m)Mop(bonI/IH:
O SEM
No—ci SEM
I:l / N — N//\O N N _— N//\O
\\/\\,\/,\J \\/\\h/l\)
N Y — —_—> N Y —
i14 CoepauHeHue npumepa 21
O

CAS 485799-04-0

4-(5-(9-((2-(Tpumernncunun)aTokcu)meTun)-9H-nuppono[2,3-b:4,5-
c'|nunupuauH-2-wn)nupuaue-2-un)mMopdonus (i114):

IIpu mepeMeminBaHuu K pacTBopy 2-xjop-9-((2-
(TpumeTuncunmi)3Tokcu)Merun)-9H-nuppono[2,3-b:4,5-c'|aunupuauna (i3) (0,2 r,
0,6 mmoust) B H-OyTanoune (6 mu) noGasmsuiu 4-(5-(4,4,5,5-rerpamerun-1,3,2-
auokcaboponan-2-un)nupuauH-2-un)mopdonun (0,226 r, 0,78 mmons) u KF (0,139 r,
2,4 MMOJIsI) M PEaKLMOHHYIO CMECh MPOAYBAJH aprOHOM B TeueHune 20 MUH.

Hobasnsnu Pdy(dbas), (0,055 r, 0,06 mmonst) u Xantphos (0,057 r, 0,12 mmoust) u
peakMOHHYI0 cMech Harpesanu nmpu 100°C B TedeHune 6 4. 3a MpOTEKaHUEM pEaKLUU
cnequnu ¢ nomoupo TCX. Ilocne 3aBepiueHus peakiMi pacCTBOPUTENb BbIIapUBaIU
IPU MOHM)XEHHOM JIaBJICHUU U MOJYYaTl HEOUUIEHHBIH MPOAYKT, KOTOPBIA OYUINAJIH
C MMOMOIIBIO C MMOMOIIBIO KOJOHOYHOH xpomarorpaduu Ha cunukarene (230:400 mem)
C Ucnojib3oBaHueM 2% MeTaHoJa B AUXJOPMETAaHE B KaUeCTBE DJIIOEHTA U MOoJydanu 4-
(5-(9-((2-(rpumernncunun)stokcu)metun)-9H-nuppono[2,3-b:4,5-c' | nunupunun-2-
wn)nupunul-2-un)mopdonus (i14) (0,16 r, 57%).

'H sMP (400 MI'u, DMSO-dg) 6 -0,19 (s, 9H), 0,88 (t, J = 8,0 'y, 2H), 3,52-
3,62 (m, 6H ), 3,72 -3,77 (m, 4H), 5,96 (s, 2H), 6,98 (d, J = 8,8 'y, 1H), 7,72 (d, J =
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5,7 Tu, 1H), 7,95 (d, J = 8,0 I', 1H), 8,42 (dd, J =9,0, 1,9 'y, 1H), 8,56 (d, ] =5,6
I'n, 1H), 8,67 (d, J = 8,4 I'u, 1H), 9,07 (s, 1H), 9,39 (s, 1H).

MC (ESI) m/e (M+1)": 462,00.

4-(5-(9H-ITuppono[2,3-b:4,5-c'| punupuanH-2-m1)nupuARH-2-11)MOPHOTUH
(coenunenue npumepa 21):

VY nanenue 3amutHou rpynmnel SEM u3 4-(5-(9-((2-
(TpuMmeTtmiacunun)s3Tokcu)mMmetun)-9H-nuppono[2,3-b:4,5-c' | nunupuagun-2-
wi)nupunuH-2-un)mopdonuna (114) (0,16 r, 0,334 MMoOJIs) MPOBOAUIIHU B
coorBercTBUU ¢ MeTonukoi F u monyvanu 4-(5-(9H-nupporno[2,3-b:4,5-
c'|nunupuaun-2-wn)nupuaua-2-un)mopdonun (0,04 r, Berxon 35%).

'H sMP (400 MI'u, DMSO-dg) 6 3,57 (brs, 4H) 3,73 (brs, 4H) 6,98 (d, J=8,38
I'u, 1H) 7,45 (d, J=5,73 T'u, 1H) 7,85 (d, J=8,38 ', 1H) 8,35 (d, J=8,82 'y, 1H) 8,46
(d, J=4,85Tu, 1H), 8,60-8,64 (m, 1H), 8,97 (brs, 1H) 9,33 (s, 1H) 12,24 (brs, 1H).

MC (ESI) m/e (M+1)": 332.

ITpumep 22. N-(2-Metokcustun)-5-(9H-ntuppono[2,3-b:4,5-c'| nunupuaun-2-

WJI)TUPUMHUANH-2-aMUH:

[ 5 CoeanHeHne npumepa 22

CAS 1202805-24-0

N-(2-Metokcustmin)-5-(9-((2-(rpumernncunuin)sTokcu)merun )-9H-nuppono[2,3-
b:4,5-c'| nunupuanH-2-un)nupuMugua-2-amMuH (115):

2-Xnop-9-((2-(tpumermncunuin)sTokcu)meTnn)-9H-nuppono[2,3-b:4,5-
c'|aunmupunus (i3) (0,2 v, 0,6 MMOJII) BBOAWIHN B peakuto ¢ N-(2-MeTOKCUITHI)-5-
(4,4,5,5-rerpamerui-1,3,2-nuokcaboponan-2-mwin)nupumunun-2-amuaom (0,218 r,
0,78 MMoOIs1) B COOTBETCTBUHU ¢ MeTOonNKOW G 1 monydanu N-(2-MeToKCU3THI)-5-(9-
((2-(rpumeruncunun)stokcu)metun)-9H-nuppono[2,3-b:4,5-c' |nunupunun-2-
wi)nupumuaun-2-amus (115) (0,1 r, Berxox 37%).

'H smp (400 MI'u, DMSO-dg) 6 -0,19 (s, 9H), 0,80-0,93 (m, 2H), 3,34 (s, 3H),
3,44-3,64 (m, 6H), 5,96 (s, 2H), 7,59 (d, J = 6,1 T'u, 1H), 7,73 (d, J = 5,7 'y, 1H),
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7,93 (d,J =8,2 Ty, 1H), 8,51-8,60 (m, 1H), 8,69 (d, J =8,1 I'y, 1H), 9,17 (s, 2H),
9,39 (s, 1H).

N-(2-Metokcustuin)-5-(9H-nuppono[2,3-b:4,5-c'| nunupuaun-2-ui) nupuUMUINH-
2-aMuH (coenquHeHue npumepa 22):

VY nanenue 3amutHoit rpynnsl SEM u3 N-(2-meToxkcustin)-5-(9-((2-
(TpuMeTtmicunui)3Tokcu)MeTun)-9H-nmuppono[2,3-b:4,5-c' | nunupunun-2-
wi)nupumuaun-2-amuna (115) (0,1 r, 0,22 MMOJIsI) TPOBOIUIIU B COOTBETCTBUH C
metonukoii F u monywanu N-(2-metokcuatun)-5-(9H-nupposo[2,3-b:4,5-
c'|lnunupuaun-2-mwin)nupumMuauH-2-amut (0,04 r, Beixon 57%).

'H smP (400 MI'u, DMSO-dg) 6 wact./man 3,28 (s, 3H) 3,51 (brs, 4H) 7,45 (d,
J=5,26 'y, 1H) 7,52 (brs, 1H) 7,83 (d, J=7,89 I'u, 1H) 8,46 (d, J=5,26 ', 1H) 8,64
(d, J=7,89 I'y, 1H) 9,07 (brs, 2 H) 9,34 (brs, 1H) 12,26 (brs, 1H).

MC (ESI) m/e (M+1)": 321,20.

ITpumep 23. 2-(2-(ITunepasun-1-un) nupumMuaus-5-nn)-9H-nuppono[2,3-b:4,5-

c'|nunupuaus:

B ~cNyN
Js-cl SEM
/\ Q_Lr lll —N //\NBOC N —N //\N
| i3 = N N = N r N
N N S \ I N\ N \ I S\ N
\N( N—Z = —> N7 =

[ i16 CoeguHeHune npumepa 23

CAS 940284-98-0

tpeT-bytun-4-(5-(9-((2-(tpumeTuncuimi)3Tokcu )Metin ) -9H-nuppoino[2,3-b:4,5-
¢'|aunupuanH-2-11)TUPUMHUANH-2 -1 )nunepa3ut- 1 -kapbokcunat (116):

2-Xnop-9-((2-(rpumermncunuin)sTokcu)meTnn)-9H-nuppono[2,3-b:4,5-
c'|aunmupunus (i3) (0,2 v, 0,6 MMOJIsT) BBOAWIHN B peakuuto ¢ Tper-Oytmi-4-(5-(4,4,5,5-
terpameTii-1,3,2-nnokcaboposian-2-uia)MUPpUMUINH-2-WT ) TUTIe pa3uH- | -
kapOokcunarom (0,24 r, 0,78 MMOJIsI) B COOTBETCTBUH C MeTOAUKON G U mosy4yanu
TpeT-0yTrin-4-(5-(9-((2-(tpumermncunun)sTokcu )metuin)-9H-nuppono[2,3-b:4,5-
¢'|aunupuanH-2-m1)TUPUMHUANH-2 -1 )nunepa3us- 1 -kapbokcunat (116) (0,16 1, BeIxOA
47%).

'H simP (400 MI'u, DMSO-dg) 6 -0,18 (s, 9H), 0,84 (t, J = 8,0 ', 2H), 1,07 (s,
9H), 3,46 (d, J = 5,5 'y, 4H), 3,63 (t, J = 8,0 I'y, 2H), 3,85 (d, J = 5,5 I'y, 4H), 6,02
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(s, 2H), 7,95 (d, J = 6,0 'y, 1H), 8,05 (d, J =8,3 T, 1H), 8,68 (d,J =6,1 T, 1H),
8,78 (d, ] = 8,0 I', 1H), 9,28 (s, 2H), 9,55 (s, 1H).

MC (ESI) m/e (M+1)": 562,50.

2-(2-(ITunepasun-1-un) nupumuanH-S-mn)-9H-nuppono[2,3-b:4,5-c' | aunupunux
(coenunenue nmpumepa 23):

VY nanenue 3amutHou rpynmnel SEM u3 tpet-0ytun-4-(5-(9-((2-
(TpuMmeTtmiacunun)s3Tokcu)mMmetun)-9H-nuppono[2,3-b:4,5-c' | nunupuagun-2-
WI)UPUMUANH-2-1i)nunepasun- 1 -kapbokcunara (116) (0,16 r, 0,284 mmous)
NPOBOAUIIU B COOTBETCTBUU C MeToaukoi F u monyuanu 2-(2-(nunepasun-1-
WI)NUpUMUANH-5-1m1)-9H-ntuppono[2,3-b:4,5-c'| nunmupunusn (0,06 r, Berxox 63%).

'H sMP (400 MI'u, DMSO-dg) 6 1,18 - 1,37 (m, 1H) 2,85 (brs, 4H) 3,82 (brs,
4H) 7,45 (d, J=5,73 ', 1H) 7,86 (d, J=7,94 I'u, 1H) 8,47 (d, J=5,73 I'u, 1H) 8,66 (d,
J=7,94 T, 1H) 9,14 (s, 2H) 9,35 (s, 1H) 12,31 (brs, 1H).

MC (ESI) m/e (M+1)": 332,10.

ITpumep 24. 2-(5-Metun-1H-nupaszon-3-un)-9H-nuppono[2,3-b:4,5-

c'|nunupuaus:

SEM
= / \ Cl SEM

N ~¢NNN NN
w PO
/

N
; CoepguHenune npumepa 24

N
CAS 1487353-96-7

2-(5-Mertun-1H-nupazon-3-mn)-9-((2-(TpuMeTHICUINI )3TOKCH )MeTh )-9H-
nuppotio[2,3-b:4,5-¢'|nunupunun (i18):

2-Xnop-9-((2-(tpumeTrmicunun)sTokcu)metnn)-9H-nupporno[2,3-b:4,5-
c'|aunmupunus (i3) (0,2 v, 0,6 MMOJIsT) BBOAWIHN B peakuumwo ¢ S-merun-3-(4,4,5,5-
terpameTmi-1,3,2-nnokcaboponan-2-uin)- 1 H-nupazonom (0,162 r, 0,78 mmouns) B
COOTBETCTBUU ¢ MeTonukoi G u monydanu 2-(5-metun-1H-nupason-3-mm)-9-((2-
(TpuMmermicunun)sTokcu)metun)-9H-nuppono[2,3-b:4,5-c'|nunupunus (118) (0,1 T,
BbIXO1 44%).

'H sMP (400 MI', DMSO-dg) 6 -0,18 (s, 9H), 0,81-0,96 (m, 2H), 2,32 (s, 3H),
3,59 (t, J =8,0 I'u, 2H), 5,94 (s, 2H), 6,76 (d, J = 7,2 T'u, 1H), 7,72 (d, J = 5,7 I'Ly,
1H), 7,98 (d, J =8,1 I'u, 1H), 8,56 (d, J = 5,6 I'u, 1H), 8,64 (d, J =8,2 ', 1H), 9,38
(s, 1H), 12,77 (s, 1H).
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MC (ESI) m/e (M+1)": 380,05.

2-(5-Merun-1H-nupazon-3-un)-9H-nuppono[2,3-b:4,5-c'|nunupunun
(coennnenue npumepa 24):

VY nanenue 3amutHoi rpynmnbl SEM u3 2-(5-metun-1H-nupazon-3-um)-9-((2-
(TpuMeTtuiacunui)sTokcu)metun)-9H-upposno[2,3-b:4,5-c'|nunupununa (i18) (0,1 r,
0,26 MMOJIs1) MPOBOAUJIN B COOTBETCTBUHU ¢ MeTonukou F u monyuanu 2 -(5-metun-1H-
nupason-3-ui)-9H-nuppono[2,3-b:4,5-c'|nunupunusn (0,04 r, Berxox 63%).

'H smP (400 MI'y, DMSO-dg) 6 2,29 (brs, 3H) 6,65 (s, 1H) 7,50 (d, J = 5,6 I'y,
1H), 7,90 (brs, 1H) 8,44 (d, J=5,26 'y, 1H) 8,60 (d, J=7,02 T'u, 1H) 9,29 (s, 1H),
12,80 (brs, 1H),13,00 (brs).

MC (ESI) m/e (M+1)": 250, 10.

IIpumep 25. 1-(2-@TopaTun)-1H-nmupazon-4-un)-9H-nuppomno[2,3-b:4,5-

¢'|nunupuaus:

=
0...0 0.,.0 N ( y-c SEM —
. N N N N
i3 - N / N = N / 1
Ny — N G /A N ] ~N
\ - N % = N Y —
N-N N-N
i20
CAS 269410-08-4 2 CoeauHeHue npumepa 25
F
i19

1-(2-@ropatun)-4-(4,4,5,5-rerpamerun-1,3,2-nuokcaboposnan-2-un)-1H-
nupasoin (i19):

[Tpu nepememnBanuu Kk pactBopy 4-(4,4,5,5-rerpameruin-1,3,2-nuokcaboponaH-
2-un)-1H-nupaszona (0,2 r, 1,03 mmounst) 8 DMF (6 mu) mpu 0°C noGasisimu NaH
(0,037 r, 1,54 MMoOuIs1) ¥ pEaKIMOHHYIO CMECh MePEMEIIHBAIN TP KOMHATHOM
temneparype B TeueHue 30 muH. 3arem nobasisau 1-prop-2-tionstan (0,197 1,

1,13 MMOJIs1) U peaKkIIMOHHON CMeCH JaBajid HArpeThCsi 10 KOMHATHOW TeMImepaTrype u
ee rmepeMelnBaiy B TeueHUe 4 4. 3a IPOTEKaHUEM PEaKL UK CIEIUIIH C TOMOIIBIO
TCX. Tlocne 3aBepliieHus] peakUU CMECh pa30aBIsIu BOOOW W SKCTPArupoBaliu
AUSTUIOBBIM 3pupoM. OpraHu4ecKul CIOH OTAENANN, CYIIMIN Hall O€3BOTHBIM
cynb(haToM HATPHsS U KOHIEHTPHUPOBAIHU IPHU NOHWKEHHOM AAaBJICHUU U TOJydanu 1-
(2-pTopaTun)-4-(4,4,5,5-rerpamernn-1,3,2-nuokcadboponan-2-un)- 1 H-nupazon (119)
(0,21 1, 85%), kOoTOPBIN UCIIOJB30BANIH B Cleayoield peakuuu 0e3 oOpaboTku u Oe3

KaKOU-1u00 OYUCTKHU.

~
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MC (ESI) m/e (M+1)": 241,00.

2-(1-(2-Propatun)- 1 H-nupazon-4-un)-9-((2-(TpUMETUICUINIT)3TOKCH )METHUI ) -
9H-nuppono[2,3-b:4,5-c'|nunupuausn (120):

2-Xnop-9-((2-(tpumermncunmn)sTokcu)mernn)-9H-nmuppono[2,3-b:4,5-
c'launupunus (i3) (0,2 r, 0,60 MMoJs1) BBOOMIH B peakiuto ¢ 1-(2-propaTui)-4-
(4,4,5,5-rerpametun-1,3,2-guokcaboponan-2-un)-1H-mupaszonom (i19) (0,187 r,
0,78 mMmous1) B cooTBeTcTBUU ¢ Metoaukon C u noiyuanu 2-(1-(2-propstun)-1H-
nupazon-4-mi)-9-((2-(Tpumermiacunui)3Tokcu)metun)-9H-nupporno[2,3-b:4,5-
c'|nunmupunun (120) (0,1 1, BeIXOA 41%)).

'H samP (400 MI'u, DMSO-dg) 6 -0,18 (s, 9H). 0,81-0,92 (t, J = 8,0 'y, 2H),
3,58 (t, ] =8,0 I'u, 2H), 4,52 (m, 2H), 4,77 (t, J = 4,7 T'u, 1H), 4,89 (t, ] =4,7 I'y,
1H), 5,93 (s, 2H), 7,65-7,75 (m, 2H), 8,22 (s, 1H), 8,49 (s, 1H), 8,55 (d, J = 5,7 I'y,
1H), 8,62 (d, J =8,0 I'u, 1H), 9,36 (s, 1H).

MC (ESI) m/e (M+1)": 412,00.

1-(2-@ropatun)-1H-nupazon-4-un)-9H-muppono[2,3-b:4,5-c' | nunupuanx
(coenunenue npumepa 25):

VYnanenne 3amutHoi rpynnsl SEM u3 (1-(2-gropatun)-1H-nupaszon-4-un)-9-
((2-(rpumeruncunun)stokcu)metun)-9H-nuppono[2,3-b:4,5-c'|nunupununa (120)
(0,1 r, 0,243 MMoOuIs1) IPOBOAMIIN B COOTBETCTBUU ¢ MeToaukoi F u nonyuanu 1-(2-
¢dropatun)-1H-nupazon-4-un)-9H-nuppono[2,3-b:4,5-c'|nunupunun (0,04 r, BeIx0oq
58%).

'H simP (400 MI', DMSO-dg) & 4,44 - 4,61 (m, 2H) 4,71 - 4,95 (m, 2H) 7,43
(d, J=4,34 T'u, 1H) 7,64 (d, J=7,80 I'y, 1H) 8,15 (brs, 1H) 8,38 - 8,48 (m, 2H) 8,58 (d,
J=7,80 I'y, 1H) 9,30 (brs, 1H) 12,17 (brs, 1H).

MC (ESI) m/e (M+1)": 282,00.

ITpumep 26. 2-(4-(9H-ITuppono[2,3-b:4,5-c'|punupunun-2-un)-1H-nupazon-1-

ni1)-N-MeTuIaleTaMua:

\)_P N
$~Cl

0. .0 Q—L]’ SEM NISEM J N—N

B i3 N o> — NN

N N NN N !

\ Y /N >~ l,\l/\n/ ~ <~ N N

N—-N ) =N =N (0] _N \

o}

CAS 269410-08-4 i1 i22

CoeguHeHue npumepa 26
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2-(1H-ITupazon-4-un)-9-((2-(TpuMeTUICHIII )3TOKCH )MeTHN ) -9H-tuppono[2,3 -
b:4,5-c'|gunupunun (121):

2-Xnop-9-((2-(rpumeruncunun)sTokcu)meTnn)-9H-nuppono[2,3-b:4,5-
c'|nunupunus (13) (0,2 r, 0,60 MMouA) BBOAWIM B peakiuto ¢ 4-(4,4,5,5-rerpameTu-
1,3,2-nuokcaboponan-2-mn)-1H-nupazonom (0,153 r, 0,78 MMOJIs1) B COOTBETCTBHH C
metonukoii C u monyuanu 2-(1H-nupazon-4-umn)-9-((2-
(TpuMmeTtmiacunun)sTokcu)metun)-9H-nuppono[2,3-b:4,5-c'|nunupunun (121) (0,5 r,
BbIX0J 91%), KOTOPBIH UCMOJNB30BATH HA CleAyrouei ctanuu 6e3 oopadboTku u 6e3
OYHCTKH.

MC (ESI) m/e (M+1)": 366,00.

N-Metun-2-(4-(9-((2-(TpumeTuncuImI)3TOKCH )MeTHN ) -9H-tuppoino[ 2,3-b:4,5-
c'|nunupunun-2-mn)-1H-nupaszon-1-un)aneramun (122):

IIpu nepememmnBanuu k pactopy 2-(1H-nmupazon-4-mm)-9-((2-
(TpuMmertunncunun)sTokcu)metun)-9H-nuppono[2,3-b:4,5-c'|nunupununa (121) (0,5 r,
1,36 mmons) u 2-6pom-N-metunaneramuna (0,249 r, 1,64 mmousi) B DMF (10 mi)
nobasnsnu K,COs3 (0,567 1, 4,19 MMouist) U peakiMOHHYIO cMech Harpesanu npu 85°C
B TeueHue 16 4. 3a nmporekanuem peakuuu ciaenunu ¢ nomoiwsbro TCX. ITocne
3aBEpIIEHUs PEaKIUU PEaKIMI0 OCTAHABIMBAJIU BOAOH U CMeCh 3KCTPAarupoBaju
stunaneraroM. OpraHu4ecKuil CJIOW OTAENANN, CYIIHIN Hall Oe3BOAHBIM Cyib(aTom
HATpUs U BBIMIAPUBAJIU NPU MOHUKEHHOM J1aBjieHUU. HeounIneHHbIH NpOayKT
OUHNIIATHN C TOMOIIBIO KOJIOHOYHOH XpoMarorpadun Ha cunukarene (100-200 memr) ¢
UCIOJb30BaHUEM 3% METaHOJIa B TUXJOPMETaHe B Ka4eCTBE JJII0EHTA U mojy4yaiu N-
meTun-2-(4-(9-((2-(tpumetuncuiami)3Tokcu )MeTu)-9H-nuppono[2,3-b:4,5-
c'lmunupunun-2-un)-1H-nupason-1-un)aneramun (i22) (0,12 r, Beixon 20%).

MC (ESI) m/e (M+1)": 437,00.

2-(4-(9H-ITuppono[2,3-b:4,5-c'|nunupunun-2-un)- 1 H-nupazon-1-un)-N-
MeTHjaneTaMu (CoennHeHue npumepa 26):

VYnanenne 3amutHoi rpynmnel SEM n3 N-metnn-2-(4-(9-((2-
(Tpumernacunun)sTokcu)metun)-9H-uppono[2,3-b:4,5-c' | nunupununa-2-un)-1H-
nupason-1l-um)aneramuna (122) (0,1 r, 0,229 MMonsA) TPOBOAUIN B COOTBETCTBHUU C
metonukoil F u monywanu 2-(4-(9H-nuppono[2,3-b:4,5-c' | nunupunun-2-umn)-1H-

nupasoin-1-mn)-N-merunaneramun (0,02 r, Berxon 28%).
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"H SIMP (400 MT', DMSO-dg) § 2,64 (d, J=4,62 T'w, 3H) 4,85 (s, 2H) 7,44 (d,
J=5,09 T'y, 1H) 7,64 (d, J=8,32 'y, 1H) 8,05 (d, J=3,70 T'y, 1H) 8,11 (s, 1H) 8,36 (s,
1H) 8,44 (brs, 1H) 8,58 (d, J=7,86 I', 1H) 9,31 (brs, 1H) 12,21 (brs, 1H).

MC (ESI) m/e (M+1)": 307,00.

ITpumep 27. N-Merun-6-(9H-nuppono[2,3-b:4,5-c'|nunupunun-2-

WJI)HUKOTUHAMU!
I SEM
O N O N ~¢No_y
f = yo  SEM o
O—0) = =) <L
H—N N™ — H—N -
Br _Sn
CAS 369640-48-2 | © i24 CoeauHeHune npumepa 27
i23

N-Metun-6-(TpuMeTHICTaHHII ) HUKOTUHaMu L (123):

[Ipu mepeMemnBaHuu K pactBopy 6-06pom-N-metunaunkoruHamuzaa (0,35 r,

1,6 mmons) B IMD (20 mn) nobasysian rekcametunauoioso (0,586 r, 1,79 mmons) u
PEaKIMOHHYIO CMeCh mpoayBaiu aproHoM B TedeHue 20 muH. JloOasnsanu Pd(PPhs)y
(0,095 r, 0,08 Mmous1) U peaknMOHHYIO cMech HarpeBanu npu 110°C B Teuenue 16 u.
3a npoTtexkaHueM peakuuu ciaenunu ¢ nomoinesto TCX. ITocne 3aBepuieHus peakuuu
nony4danu N-MeTun-6-(TpUMeTUICTaHHUI ) HUKOTUHAMuU (123), KOTOpbIi
MCIIOJIb30BAJIM HA clefyoinei cranuu 6e3 o0paboTku u 6e3 JOmOJHUTEIbHON
OYMCTKHU.

KXMC (M+1): 301,00.

N-Metun-6-(9-((2-(tpumeTuncuimi)3Tokcu )metn )-9H-muppono[2,3-b:4,5-
c'|nunupuaun-2-wn)HukotTuHamuy (124):

[Tpu nepeMemnBaHuu pacTBOp 2-xJ10p-9-((2-(TPUMETHICUIINI )3 TOKCH )METHII )-
9H-nuppono[2,3-b:4,5-c'lnunupuauna (i3) (0,3 r, 0,9 mmons) u N-meTun-6-
(TpumernictanHua)HuKoTuHaMuaa (123) (0,484 r, 1,62 mmons) B IMD (20 mn)
npoaysaiu aproHoM B TeueHue 20 muH. Jlo6asustiiu Pd(PPhs), (0,058 1, 0,05 mmouns)
U peakuuoHHY0 cMmech HarpeBanu npu 100°C B teuenue 16 4. [locne 3aBepueHus
peaKkI Uy PaCTBOPHUTENDb YAAJSIIN MPU MOHWKEHHOM JABJIEHUH U MOJydaTu
HEOYHUIIEHHBIH MPOAYKT, KOTOPBIH OYHIIAIN C TOMOLIBI0 KOJOHOYHOM
xpomartorpaduu Ha cunukarene (230-400 menr) ¢ ucnonb3oBaHueM 2% MeTaHOJA B

OUXJIOPMETAHE B KaUeCTBE 3JII0eHTa 1 nmoaydanu N-metui-6-(9-((2-
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(TpuMmermicunun)sTokcu)merun)-9H-nuppono[2,3-b:4,5-c'|nunupuaun-2-
wi)HukotuHamup (124) (0,17 r, Beixon 44%).

'H smP (400 MI'u, DMSO-dg) 6 -0,20 (s, 9H). 0,85-0,94 (m, 2H), 2,83 (d, J =
4,5 Tu, 3H), 3,63 (t,J =8,1 I'u, 2H), 6,03 (s, 2H), 7,80 (d, J = 5,7 I'u, 1H), 8,37 (dd, J
=8,3,2,3 'y, 1H), 8,53 (d, J = 8,1 I'u, 1H), 8,59-8,59 (m, 3H), 8,84 (d, J = 8,1 I'y,
1H), 9,13 (d, J = 2,1 I'u, 1H), 9,48 (s, 1H).

MC (ESI) m/e (M+1)": 434,00.

N-Metun-6-(9H-nuppono[2,3-b:4,5-c' | iunupuanuH-2-11)HUKOTHHAMHU
(coenqunenue npumepa 27):

Ynanenue 3amutHoi rpynmnel SEM n3 N-meTnn-6-(9-((2-
(TpuMmermicunun)s3Tokcu)Metun)-9H-nuppono[2,3-b:4,5-c' | nunupunun-2-
un)uukotTunamuaa (i24) (0,2 r, 0,46 MMOJIs1) TPOBOIUIN B COOTBETCTBUHU C METOIUKOH
F u monyuanu N-metun-6-(9H-nuppono[2,3-b:4,5-c'| nunupuanH-2-mi)HUKOTHHAMU
(0,075 r, BeIXOA 63%).

'H sMP (400 MTI'u, metanon-dyg) & 3,01 (s, 3H), 7,55- 7,61 (m, 1H), 8,33 (dd, J
=8,3,2,7 Ty, 1H), 8,43 -8,51 (m, 2H), 8,63 (d, J =8,4 ', 1H), 8,72 (dd, J = 8,2, 1,9
I'm, 1H), 9,09 (d, J = 2,7 I', 1H), 9,32 (s, 1H).

MC (ESI) m/e (M+1)": 304,15.

ITpumep 28. N,N-Iumerun-5-(9H-nuppono[2,3-b:4,5-c'|nunupunun-2-

WJ1)TUKOJIMHAMU T

o)

0. .0 SEM
Br Br B o~ N/N §EM o
) SO vt s S
Ny I — Ny | — Ny —>I3 \ /N l<l N~
N — /
~ ~
N 0
o "|' © | i27

i25 i26 l
@]

NN

/\ /N/
an N N

CAS 77199-09-8

CoeauHeHue npumepa 28

5-bpom-N,N-gumerunnukonuHamun (i25):
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Ilpu mepeMemInBaHUU K pacTBOPY S-OpOMIUKOINHOBOHN KucaoTsl (1 T,
4,95 mmons) B DCM (6 ma) nobasnsanu DMF (0,1 mn) u oxkcamunxnopun (0,817 r,
6,43 MMOJIs1) U IepeMeIINBaIN IPU KOMHAaTHOH Temmepatype B Tedenue 16 4. ITocne
3aBepIIEHUs PEAKI[UU PACTBOPUTEND YAAJIAIN IPU MOHNKEHHOM AaBJIEHUU U
NoJIy4Yalii OCTAaTOK, K KoTopomy nobasisiiu DCM u TpuMernnaMmut. PeakiiuoHHY O
cMech oxyaxkaanu g0 0°C, nobasnsuiu qumetunamut (1,11 r, 24,75 mMouns) u
pPEaKIMOHHYI CMECh NMepeMelInBaIi MPU KOMHATHON TeMIiepaType B TeueHue 3 4. 3a
npoTekaHueM peakuuu ciaenunu ¢ nomompo TCX. [locne 3aBepuieHus peakuuu
pPEeaKIUI0 OCTaHABJIHMBAJIH BOJOH U CMECh HSKCTPArUPOBAJIU STHIIALIETATOM.
Opranuueckuii CIOH OTAENSUTH, CYLIIUIN Haa O€3BOIHBIM CYJIb(aTOM HATPHS H
KOHIIEHTPUPOBAJH MPU MOHUKEHHOM JaBJIEHUU U moJyy4danu 5-6pom-N,N-
auMetuanukoauHamun (125) (1,2 r, HEOUNIIEHHBIH ).

'H samP (400 MI'u, DMSO-dg) 6 2,86 (s, 3H), 3,03 (s, 3H), 7,54 (d, I = 8,4 I'ny,
1H), 8,17 (d, J = 8,4 T'u, 1H), 8,78 (s, 1H).

N,N-Iumertun-5-(4,4,5,5-rerpamern-1,3,2-nuokcabopoian-2-ui ) TUKOJTUHAMHU
(126):

5-bpom-N,N-gumermnnukoauaamug (125) (0,6 r, 2,62 MMoJIst) BBOOUIIHU B
peakuuto ¢ duc(muHakossiTo)audopom (0,731 r, 2,88 MMOJISI) B COOTBETCTBHHU C
meronukoit H u monyuanu N,N-ngumeruin-5-(4,4,5,5-rerpamerun-1,3,2-
nuokcaboponan-2-un)nukonuHamuy (126) (0,8 r, KoNMUYeCTBEHHBIH BBIXO).

MC (ESI) m/e (M+1)": 277,05.

N,N-Tumetun-5-(9-((2-(Tpumetuncunun)sTokcu)merun)-9H-nuppono[2,3-b:4,5-
c'|nunupunaun-2-wn)nukonuHamug (127):

2-Xn0p-9-((2-(tpumernncununi)sTokcu)Metnn)-9H-nupporno[2,3-b:4,5-
c'launmupunus (i3) (0,23 r, 0,69 mmons) BBoamIHN B peakiuto ¢ N,N-1umeTui-5S-
(4,4,5,5-rerpameTun-1,3,2-nuokcaboponan-2-un)nukoanaamunom (i26) (0,386 r,
1,38 mMmomns1) B coorBeTcTBuM ¢ MeToaukoi C u monydanu N,N-qumernn-5-(9-((2-
(TpuMmermicunun)sTokcu)mMetun)-9H-nuppono[2,3-b:4,5-c'|nunupunun-2-
wi)nukonnHamug (127) (0,12 r, Berxon 39%).

'H smP (400 MI'u, DMSO-dg) 6 -0,21 (s, 9H). 0,81-0,94 (m, 2H), 3,03 (s, 3H),
3,06 (s, 3H), 3,57-3,67 (m, 2H), 6,01 (s, 2H), 7,69-7,82 (m, 2H), 8,19 (dd, J = 8,1, 1,7
I'm, 1H), 8,58-8,65 (m, 1H), 8,74 (m, 1H), 8,83 (dd, J =8,2, 1,7 I'u, 1H), 9,44-9,51
(m, 2H).
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MC (ESI) m/e (M+1)": 448,00.

N,N-Qumetun-5-(9H-nuppono[2,3-b:4,5-c' | aunupuans-2-un)IUKOJIUHAMHU
(coenunenue npumepa 28):

VY nanenue 3amutHol rpynnel SEM u3 N,N-numerun-5-(9-((2-

5 (TpumeTuacunui)3ToKcH )MeTH)-9H-tuppono[2,3-b:4,5-c' | nunupunun-2-
un)nukonuHamunaa (i27) (0,12 r, 0,27 MMoJisl) MPOBOIMIN B COOTBETCTBUHU C
metonukoi F u monywanu N,N-qumerun-5-(9H-nuppono[2,3-b:4,5-c'|nunupuaun-2-
wi)nukonuHamug (0,03 r, Beixon 36%).

'H AMP (400 MI', meranon-dys) 8 3,10 (s, 3H) 3,18 (s, 3H) 7,58 (d, J=5,70 T,
10 1H) 7,74 (d, J=7,89 T, 1H) 7,96 - 8,04 (m, 1H) 8,48 (d, J=5,70 T'u, 1H) 8,71 (d,
J=7,89 T, 2H) 9,32 (s, 1H) 9,40 (d, J=1,75 T, 1H).
MC (ESI) m/e (M+1)": 318,15.
ITpumep 29. N-(2-@ropstun)-5-(9H-nuppono[2,3-b:4,5-c'| nunupunun-2-

WJT)TUKOJTMHAMHUN

Br Br o i30
CAS 77199-09-8
i28
i29 o
~¢"NANC
CAN T Y\ NCF
Ne?Z N\
15 CoeaunneHue npumepa 29

5-bpom-N-(2-pTopaTun)nukoaunamun (128):

IIpu mepeMemInBaHUU K pacTBOPY S-OpOMIUKOINHOBOH KucaoTHI (1 T,
4,9 mmounst) B DCM (6 mn) ipu 0°C nobansim DMF (0,1 mMur) 1 oKCaTuiIxiopun
(0,81 r, 7,3 MMoOIIs1) ¥ IepeMeII BN TPU KOMHATHOH TeMmIepaTtype B TeueHue 1 .

20 PeaklinOHHYIO cMeCh BbIITapUBaju MPU MOHUKEHHOM AaBieHuU. OCTATOK pacTBOPSAIU

B DCM (6 ma) u nobasmsimu TEA (1,48 1, 14,7 mmons), 3arem npu 0°C mo xamisim
nobasnsnu 2-¢propstanamu (0,37 r, 5,9 MMouist). 3aTeM peakUUOHHYIO CMECH
nepeMelBalIu IPU KOMHATHOH TeMmnepaType B TeueHue | 4. 3a npoTekaHuem

peaxuuu ciaeaunu ¢ nomoubo TCX. Ilocne 3aBepiieHus peakUU peakLUIo
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OCTaHAaBJIMBAJU HACBIIIEHHBIM PACTBOPOM OnKapOOHaTa HaTPHUS U CMECh
SKCTparupoBaiu 3TunaneratoM. OpraHuyecKui a0l OTAeNsIN, CYIIUIN Hal
0€e3BOAHBIM CYJNb()AaTOM HATPUS U KOHLEHTPUPOBAJIH NPHU NMOHMKEHHOM JaBICHUU.
HeouunieHHbIil TpOAYKT OYUINAIN C TOMOLIBIO KOJOHOUHON XpomaTorpaduu Ha
cunukarejue (100-200 memr) ¢ ucrnonpzoBanueM 3% MeTaHOJA B JUXJIOPMETaHE B
Ka4ecTBe dJI0eHTa 1 mojydanu S-0poM-N-(2-propatun)nukonunamun (i28) (1,1 r,
BbIXO 87%).

MC (ESI) m/e (M+1)": 248,85,

N-(2-®rtopatun)-5-(4,4,5,5-rerpamerui-1,3,2-nuokcadboponan-2-
un)nukonuHamun (129):

5-bpom-N-(2-pTopaTun)nukonunamun (128) BBOAMIHN B PEAKIUIO C
ouc(nunakonsito)nudopom (0,339 r, 1,33 MMOJIsI) B COOTBETCTBUH C MeTOnUKOW H u
nony4yanu N-(2-propatun)-5-(4,4,5,5-rerpamerun-1,3,2-nuokcaboponan-2-
wi)nukonrnHaMmug (129) (0,6 r), KOTOPHIM UCTONB30BATH B CleAyloImel peakuun 6e3
0bpaboTku.

N-(2-®@Topatun)-5-(9-((2-(Tpumeruncunun)stokcu)metn)-9H-nuppomno[2,3-
b:4,5-c'|aunupuann-2-un)nukoaunamuy (130):

2-Xnop-9-((2-(rpumernncunun)sTokcu)meTnn)-9H-nuppono[2,3-b:4,5-
¢'Imunupunus (13) (0,2 r, 0,60 mMouist) BBOAMIN B peakuto ¢ N-(2-propatwn)-5-
(4,4,5,5-terpamerun-1,3,2-nuokcaboponan-2-un)nukonuaamuaom (i29) (0,229 r,
0,78 Mmouns1) B coorBeTcTBuH ¢ Metoaukoit C u nony4anu N-(2-propatun)-5-(9-((2-
(TpumeTuicunnI)3TOKCH )MeTun)-9H-muppono[2,3-b:4,5-c' | nunupugun-2-
un)nukonuHamun (130) (0,07 r, Beixon 25%).

MC (ESI) m/e (M+1)": 466.

N-(2-®@Topstun)-5-(9H-nuppono[2,3-b:4,5-c' | nunupuaua-2-un)MUKOTUHAMU
(coenunenue npumepa 29):

VYnanenne 3amutHoi rpynmnel SEM u3 N-(2-¢propatn)-5-(9-((2-
(TpuMmermicunun)sTokcu)mMetun)-9H-nuppono[2,3-b:4,5-c'|nunupunun-2-
wi)nukonruHamuzaa (130) (0,09 r, 0,193 MMousl) IPOBOAMIN B COOTBETCTBUU C
meronukoi F u monywanu N-(2-propatun)-5-(9H-muppono[2,3-b:4,5-c'|aunupunms-
2-um)nukonuHamug (0,027 r, Berxox 42%).

'H saMP (400 MI'u, DMSO-dg) & 3,61 (t, J=5,06 I'y, 1H) 3,67 (t, J=5,06 I'y, 1H)
4,51 (t, J=5,06 I'u, 1H) 4,63 (t, J=5,25 T'u, 1H) 7,56 (d, J=5,06 I'y, 1H) 8,05 (d,
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J=7,78 Ty, 1H) 8,17 (d, J=8,56 I', 1H) 8,48 (d, J=5,45 'y, 1H) 8,69 (dd, J=7,98, 2,14
T'u, 1H) 8,77 (d, J=7,79 I'yy, 1H), 9,00 (m, 1H), 9,41 (s, 2H), 12,45 (brs, 1H).
MC (ESI) m/e (M+1)": 336,

ITpumep 30. N-(2-Metokcustun)-5-(9H-nuppono[2,3-b:4,5-c'| nunupuaux-2-

WJIT)TUKOJTMHAMHU
7 7~
o
o 07 e
Oy OH OsN O« N <Ny SEM o
%C' ~¢"N-N ")
Z N Z N Z N i3 4 I N\ N
| > | — | —_— y N
N X X N == o
\
Br Br .B. i33
CAS 77199-09-8 - QP
i31 ﬁ_ﬁ
32 N P
N\
N/ NN

(@)
CoepguHeHue npumepa 30

5-bpom-N-(2-meTokcusTmin)nukonuHamun (i3 1):

IIpu mepeMemInBaHNU K pacTBOPY S-OpOMIUKOINHOBOHN KucaoTsl (1 T,
4,95 mmons) 8 DCM (5 ma) nobasnsinu 2-merokcudTanaMus (0,446 r, 5,9 mmons) u
nupunud (1,95 r, 24,75 Mmounst) u peakiIuoHHYI0 cMech nepeMemnBanu npu 0°C B
tedueHue 10 muH. 3atem npu takoii xe tremneparyp nodasnsanu POCl3 (3,79 1,
24,75 mmonsi). PeakIMOHHYIO CMeCh MepeMenInBalu pU KOMHATHON TeMIepaTrype B
teueHue 1 4. 3a nmporekanuem peakuuu ciaeaunu ¢ nomoibo TCX. ITocne
3aBEpIIEHUs PEaKIUU PEaKIUI0 OCTAHABIUBAJIN HACHIIIEHHBIM PACTBOPOM
OukapOOHaTa HATPHS U CMECh SKCTparupoBaiv dTuianeratoM. OpraHu4ecKuil CIou
OTHAEJSIIN, CYIIHJIN HaZl O€3BOHBIM CYJIb()aTOM HATPUS U KOHIEHTPUPOBAIHU MPH
NOHW)KEHHOM JaBJIEHUH U nojiydaiu S-Opom-N-(2-merokcudtun)nukoaunamun (i31)
(1,2 r, Bxonm 93%).

'H samP (400 MI'u, DMSO-dg) 6 3,29 (s, 3H), 3,40-3,51 (m, 4H), 7,97 (d, J =
8,5 'y, 1H), 8,25 (dd, J = 8,4, 2,3 I'u, 1H), 8,70 (s, 1H), 8,85 (s, 1H).

MC (ESI) m/e (M+2)": 261,00.

N-(2-Metokcustnn)-5-(4,4,5,5-rerpameTtun-1,3,2-nuokcaboponan-2-
un)nukonauHamun (132):

5-bpom-N-(2-meTokcustmn)nukonuHamun (131) (0,4 r, 1,54 MMouns) BBOAWIH B

peakuuto ¢ duc(muHakossiTo)audopom (0,431 r, 1,69 MMOJISI) B COOTBETCTBHHU C
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meronukoit H u monyuanu N-(2-merokcustn)-5-(4,4,5,5-rerpamernn-1,3,2-
nuokcaboponan-2-un)nukoauHamun (132) (0,5 r, KOITU4YeCTBEHHBIN BBIXOJ), KOTOPBI
UCIIOJIb30BAJIN B ClieAylomel peakiuu 6e3 o0padboTku.

MC (ESI) m/e (M+1)": 306,95.

N-(2-Metokcustuin)-5-(9-((2-(rpumeruncunun)sTokcu)merun)-9H-nuppono[2,3-
b:4,5-c'|aunupuans-2-un)nukoaunamun (i33):

N-(2-Metokcustun)-5-(4,4,5,5-rerpamerui-1,3,2-nuokcaboponan-2-
wi)nukonuHamug (132) (0,422 r, 1,337 MMOJIs1) BBOIMIJIM B peakiuio ¢ 2-xyop-9-((2-
(TpuMmertmicunun)sTokcu)metun)-9H-muppono[2,3-b:4,5-c'Jnunupunuaom (i3) (0,23 r,
0,69 mmomns) B cooTBeTcTBUH ¢ MeTonukoi C u monydanu N-(2-meTokcusTumn)-5-(9-
((2-(rpumermncunun)stokcu)metun)-9H-muppono[2,3-b:4,5-c' |nunupunun-2-
wi)nukonnHamug (133) (0,24 r, Berxon 73%).

'H smMP (400 MI'u, DMSO-ds) 6 -0,21 (s, 9H), 0,87 (t, J = 7,8 T'u, 2H), 3,22-
3,34 (m, 4H), 3,48-3,55 (m, 4H),3,63 (t, J = 7,8 I'u, 2H), 6,01 (s, 2H), 7,79 (d, J = 5,7
I'u, 1H), 8,17-8,23 (m, 2H), 8,62 (d, J = 5,7 I'u, 1H), 8,88-8,79 (m, 1H), 8,82-8,85 (m
1H), 8,76 (s, 1H), 9,47 (s,1H).

MC (ESI) m/e (M+1)": 478,00.

2

N-(2-Metokcustuin)-5-(9H-nuppono[2,3-b:4,5-c'| nunupuann-2-
u)nuKoJuHaMun (coenuHenue npumepa 30):

VY nanenue 3amutHoi rpynnsl SEM u3 N-(2-meToxkcustin)-5-(9-((2-
(TpumeTunacunui)3Tokcu )Metii)-9H-muppono[2,3-b:4,5-c' |nunupunun-2-
wi)nukonuHamuzaa (i33) (0,24 r, 0,50 MMoOJIs1) IPOBOAUIN B COOTBETCTBUU C
metonukoi F u monyvanu N-(2-metokcuatun)-5-(9H-nupposo[2,3-b:4,5-
c'lnunupunaun-2-un)nukoaunamun (0,12 r, Berxon 69%).

'H sMP (400 MI'u, DMSO-dg) 6 3,29 (s, 3H) 3,44 - 3,60 (m, 4H) 7,52 (d,
J=5,77 Ty, 1H) 8,12 (d, J=7,99 I'u, 1H) 8,19 (d, J=8,43 I'y, 1H) 8,52 (d, J=5,32 I'Ly,
1H) 8,69 - 8,85 (m, 3H) 9,43 (d, J=3,99 I'y, 2H) 12,50 (brs, 1H).

MC (ESI) m/e (M+1)": 348,00.
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IIpumep 31. 2-(4-Mertokcu-1H-nupason-1-un)-9H-nuppono[2,3-b:4,5-

c'|nunupuaus:

N

0. .0 \
AN U
N-N N-N_ N-N. N N
Bn Bn Bn
CAS 269410-08-4 :
i34 : . .
i35 i36 i37 sew
N
- N
%CI
i3
lSEIVl
N N
(O —
_ — o _ — o
i38

CoeguHenune npumepa 31
1-bensun-4-(4,4,5,5-rerpamerun-1,3,2-nuokcadboponan-2-un)-1H-upazon (134):
5 IIpu nepememnBannu K pactBopy 4-(4,4,5,5-rerpamerun-1,3,2-nuokcaboponan-
2-un)-1H-nupaszona (3,0 r, 15,46 mmouns) B THF (50 mu) nmpu 0°C noGasnsinmu NaH
(0,408 r, 17,01 MMouIsi) U peaKLMOHHYIO CMECh IepeMelnBaiu B TeueHue 30 MU H.
3aTreM mpu Takoi ke Temmneparype nodasisiiau 6enzunOpomun (2,9 r, 17,01 mmons) u
pPEaKkIMOHHYIO CMeCh NIepeMelInBalIl IPpU KOMHATHON TeMIiepaType B TedeHue 16 4. 3a
10 npoTtekaHueM peakuuu ciaenunu ¢ nomoupio TCX. Tlocre 3aBepiueHus peakuu
cMech pazbasisiin Bonoi u 2 M pactBopom HCI 3Hauenune pH ycranaBauBanu
paBHbIM 7. BomHbll ciolt sxkcTparuposanu 3TunaneratoM. OpraHudeckuil cion
OTHAEJSIIN, CYIIHJIN HaZl O€3BOIHBIM CYJIb()aTOM HATPUS U KOHIEHTPUPOBAJHU MPH
NOHWKEHHOM JaBJieHHH. HeounImeHHbIi MPOAYKT OYHINATN C TIOMOIIBI KOJOHOYHOH
15 xpomartorpaduu Ha cunukarene (100-200 memr) ¢ ucnonbzoBanneM 8% >TUiarerara B
H-TeKCaHax B Ka4eCTBe 3JII0eHTa U nony4danu 1-0ensun-4-(4,4,5,5-rerpamerun-1,3,2-
nuokcaboponan-2-un)-1H-nupaszon (134) (2,6 r, Beixox 59%).
'H samP (400 MI'u, DMSO-de) 6 1,24 (s, 12H), 5,33 (s, 2H), 7,38-7,20 (m, SH),
7,60 (s, 1H), 8,03 (s, 1H).
20 MC (ESI) m/e (M+1)": 285,00.
1-bensun-1H-nupazon-4-on (i35):
IIpu nepememnBanuu k pactBopy 1-0ensun-4-(4,4,5,5-rerpamernn-1,3,2-

nuokcaboponan-2-un)-1H-nupasona (134) (2,58 r, 9,08 mmoust) B THF (25 M)
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nobasisinun NaOH (0,726 r, 18,16 mMmoust). Peakunonnyto cmech oxnaxaanu a0 0°C u
no kamtsim gobasisinu HyOy (0,617 1, 18,16 Mmoist). PeakiimoHHyo cmech
nepeMeIlnBali IpU KOMHATHON TeMIieparype B TeueHue 4 4. 3a NpoTeKaHUueM
peaxuuu ciaegunu ¢ nomoubo TCX. Ilocne 3aBepiieHus peakUU peaKkLUIo
ocTaHaBiauBaiau pacTBOpoM NajS,03 U cMech 3KCTparupoBaiy dTUIALETATOM.
Opranudeckuil CIOH OTAENANN, CYLININ Hall 0€3BOAHBIM CyJIb(hAaTOM HATPHUS U
KOHIIEHTPUPOBAJH MPHU MOHUKEHHOM JaBjeHUH. HeounImeHHbIH NPOAYKT OYHIIATHU C
MOMOIIBIO KOJIOHOYHOU XxpoMarorpadun Ha cunukaresie (100-200 mem) ¢
ucronb3oBaHueM 10% sTuaneraTa B H-TeKCaHax B KA4ECTBE BJIIOEHTA U moJydanu |-
6ensun-1H-nmupazon-4-oxn (135) (0,28 r, Beixoxn 18%).

'H samP (400 MI'u, DMSO-dg) 6 5,13 (s, 2H), 7,01 (s, 1H), 7,13-7,21 (m, 2H),
7,22-7,37 (m, 3H), 8,39 (s, 1H).

MC (ESI) m/e (M+1)": 174,90.

1-bensun-4-merokcu-1H-nupaszon (136):

IIpu nepememnBanuu k pacteopy 1-6ensun-1H-nupaszon-4-ona (135) (0,26 1,
1,51 mmonst) 8 DMF (7,5 mi) no6asnsuim Mel (0,3 1, 2,11 mmonst) u Cs,CO3 (0,685 T,
2,11 MMoOns) M peaKLMOHHYIO CMECh NepEeMEeIINBAIN IPU KOMHATHOH TemMneparype B
TedeHue 3 4. 3a nporekaHueM peakuuu ciegunu ¢ nomousbro TCX. ITocne
3aBepIIEeHUs] PEaKIUU PACTBOPUTEND YIAAJSAIM PU MOHMKEHHOM aaBieHuu. OcTaTok
pa30aBJsUIH 3TUIALETATOM M IPOMBIBAIH paccosioM. OpraHuuecKuil CJIOH OTAeNsy,
Cywuau Hajx 0e3BOJHBIM CylIb(aTOM HATPHUSA U KOHLEHTPUPOBAIHU MPH MOHMKEHHOM
naByieHUU U onydanu |-0ensun-4-metokcu-1H-nmupason (136) (0,22 r, Beixon 79%).

'H amp (400 MI'u, DMSO-dg) 6 3,64 (s, 3H), 5,19 (s, 2H), 7,38 — 7,54 (m, 7H).

MC (ESI) m/e (M+1)": 189,00.

4-Metokcu-1H-nupazon (i37):

[Ipu nepememnBannu K pactBopy |-0en3mn-4-metokcu-1H-nupasona (136)
(0,22 1, 1,17 mmomns) B metanoiae (70 mn) nobasasnu 1 M pactsop HCI (3 mn) u
Pd(OH),/C (0,22 1) 1 peakKIHOHHYIO CMeCh IEPEMELINBAIN B aBTOKJIaBe B aTMochepe
BOZOPOJa MPU KOMHATHOH TeMIeparype B TeueHHne 8 4. 3a MpOTEeKaHNEM PEeaKIuu
cnequiu ¢ nomombio TCX. Tlocne 3aBepiueHus peakiuu CMeCh QUIbTPOBAIH Yepe3
LEeJIUT U KOHLEHTPUPOBAJHU NPH NMOHUKEHHOM JaBieHNU. HeounmeHHblid MpOayKT

ournmaJn ¢ MOMOIIbBIO KOJIOHOYHOH XpOMaTOFpa(I)I/II/I Ha OCHOBHOM OKCHAC AJIFOMHUHHA
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C UCTIOJIB30BaHUEM 3% METaHOJIBHOI'O PACTBOPA AMMHAKA B JUXJIOPMETAHE B KAUECTBE
3MI0€HTa U noayydanu 4-metokcu-1H-nupason (137) (0,09 r, Beixox 78%).

MC (ESI) m/e (M+1)": 99,00.

2-(4-Merokcu-1H-nupazon-1-nn)-9-((2-(tpumeruncunmi)sTokcu ) mern )-9H-
nupposio[2,3-b:4,5-c'|aunupunun (i38):

2-Xn0p-9-((2-(Tpumeruncunuin)sTokcu)metun)-9H-nupposno[2,3-b:4,5-
c'launupunus (i3) (0,25 r, 0,75 mmons) u 4-metokcu-1H-nupazon (i37) (0,088 r, 0,9
MMOJIs1) BBOJMJIM B PEAKIIHIO B COOTBETCTBHH ¢ METOAUKOH J 1 monyyvanu 2-(4-
meTtokcu-1H-nupazon-1-mn)-9-((2-(Tpumermincunun)sTokcu)metun )-9H-nuppono[2,3-
b:4,5-c'|aunupunun (138) (0,168 r, Bbxox 57%).

'H sMP (400 MI'u, DMSO-dg) 6 -0,21 (s, 9H), 0,86 (t, J = 8,4 ', 2H), 3,58 (t,
J=8,4T'u, 2H), 3,84 (s, 3H), 5,96 (s, 2H), 7,71 (s, 1H), 7,90 (d, J = 8,0 I';, 2H), 8,10
(s, 1 H), 8,50 (d, J=5,3Tu, 1H), 8,79 (d, J = 8,3 ', 2H).

MC (ESI) m/e (M+1)": 396,00.

2-(4-Metokcu-1H-nupazon-1-un)-9H-nuppono[2,3-b:4,5-c'|nunupunun
(coenqunenue npumepa 31):

Ynanenue zamutrHoi rpynnbsl SEM u3 2-(4-metokcu-1H-nupaszon-1-umn)-9-((2-
(TpuMmeruncunun)sTokcu)metun)-9H-nmuppono[2,3-b:4,5-c'|nunupununa (i38) (0,16 r,
0,40 MMOJIs1) MPOBOAMIN B COOTBETCTBUH ¢ MeTonukol F u monyuanu 2 -(4-meTokcu-
1H-nupaszon-1-mn)-9H-nuppono[2,3-b:4,5-c'|aunupuausn (0,023 r, Beixox 21%).

'H smMP (400 MTI'u, DMSO-dg) 6 3,83 (s, 3H), 7,49 (d, J = 5,6 T'y, 1H), 7,69 (s,
1H), 7,84 (d, J = 8,3 T'u, 1H), 8,29 (s, 1H), 8,44-8,51 (m, 1H), 8,73 (d, ] = 8,4 I'y,
1H), 9,34 (s, 1H), 12,39 (s, 1H).

MC (ESI) m/e (M+1)": 266,00.

IMpumep 32. 4-(5-(9H-ITuppono[2,3-b:4,5-c'| sunupuanH-2-un)THason-2-

UiI)MOPQOUH:

N 39
(:) ! CoeanHeHne npumepa 32

CAS 1402172-49-9
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4-(5-(9-((2-(Tpumermncunun)aTokcu )MeTun)-9H-nuppono[2,3-b:4,5-
c'|nunupuaun-2-mi)Tuazon-2-un)mopdonus (i39):

2-Xnop-9-((2-(rpumeruncunun)sTokcu)meTnn)-9H-nuppono[2,3-b:4,5-
¢'lmunupunus (13) (0,2 r, 0,60 mMousist) BBogUIU B peakuuto ¢ 4-(5-(4,4,5,5-
terpameTii-1,3,2-nuokcaboponan-2-un)ruazon-2-un)mopponusom (0,23 r,

0,78 MMOJIs1) B COOTBETCTBHH ¢ MeToAukoi D u monyvanu 4-(5-(9-((2-
(TpuMmeTtmiacunun)sTokcu)metun)-9H-uppono[2,3-b:4,5-c' | nunupunun-2-un)Truazon-
2-un)mopdonus (i39) (0,11 r, Berx0A 39%).

MC (ESI) m/e (M+1)": 467,65.

4-(5-(9H-ITuppono[2,3-b:4,5-c'|nunupuaun-2-un)Trazon-2-ua)MopdoNuH
(coenunenue nmpumepa 32):

VY nanenne 3amutHol rpynnsel SEM u3 4-(5-(9-((2-
(TpuMmermicunun)sTokcu)metun)-9H-uppono[2,3-b:4,5-c' | nunupuauna-2-un)Trazon-
2-un)mopodonuna (139) (0,1 r, 0,21 MMOJsA) TPOBOAMIN B COOTBETCTBUU C METOIUKOHN
F n monyuanu 4-(5-(9H-nmuppono[2,3-b:4,5-¢' | aunupuans-2-un)ruazon-2-
wi)mopdonus (0,03 r, Beixon 42%).

'H sMP (400 MI'u, DMSO-dg) & 3,49 (m, 4H), 3,75 (m, 4H), 7,42 (d, ] = 5,8
I'm, 1H), 7,77 (d, J = 8,1 I'y, 1H), 8,03 (s, 1H), 8,44 (d, J =5,6 'y, 1H), 8,55 (d, J =
8,2 'y, 1H), 9,30 (s, 1H), 12,25 (s, 1H).

MC (ESI) m/e (M+1)": 338,00.

IMpumep 33. 1-(4-(5-(9H-ITuppono[2,3-b:4,5-c'|aunupunuH-2-ua) IUPUMUATUH-2 -

wi)nunepasuH-1-un)stan-1-oH:

(@)
N N T N’l{
CoenunHeHune npumepa 23 CoeguHeHune npumepa 33

IIpu nepeMeminBaHuU K pacTBopy 2-(2-(nunepasuH-1-mwn)nupuMuanH-5-mun)-9H-
nuppotio[2,3-b:4,5-¢'|nunupununa (coennnenue npumepa 23) (0,07 r, 0,211 mmousi) B
DCM (6 mu) mpu 0°C nobasnsnmu TEA (0,063 1, 0,633 MMoIs), 3aTeM alEeTHIXJIOPHUL
(0,009 1, 0,169 MMouIst) U pacTBOp MepEeMEIMINBAJIN NTPU KOMHATHON TeMIIepaType B
TedyeHue 16 4. 3a nporekanueM peakuuu cieaunu ¢ nomowpro TCX. ITocne
3aBepIIEeHUs PEaKIUU PEaKIHUI0 OCTAHABINBAJIU HACHIIIEHHBIM PACTBOPOM

OukapOoHaTa HATPUS U CMECh SKCTparuposaiu ¢ nomoumpio 10% meraHomna B
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auxjgopMmeTraHe. OpraHu4ecKkuil cioil OTAeNANN, IPOMBIBAIN BOAOH, CYIININ HAX
0e3BOAHBIM CYJNb()AaTOM HATPUS U KOHLEHTPUPOBAJIH NPHU MOHMKEHHOM AaBICHUU.
HeounmeHnHbIi NPOAYKT OYHUINAIN C TOMOIIBIO KOJIOHOYHON XxpoMarorpadguu Ha
HEUTpaJbHOM OKCHUJE aJIOMUHUS C UCIOJNb30BaHUEM 5% MeTaHOJa B JUXJIOPMETAHE B
KadecTBe dJroeHTa U noaydanu 1-(4-(5-(9H-nuppono[2,3-b:4,5-¢'|nunupunuu-2-
WI)TUPUMUANH-2-1i)nunepasut- 1 -un)stan-1-on (0,015 r, Berxox 19%).

'H amp (400 MI'u, DMSO-dg) 6 2,07 (s, 3H), 3,62-3,44 (m, 4H), 3,89-3,82 (m,
4H), 7,45 (s, 1H), 7,87 (d, J = 8,4 ', 1H), 8,47 (s, 1H), 8,70 — 8,62 (m, 1H), 9,17 (s,
2H), 9,35 (s, 1H), 12,32 (s, 1H).

MC (ESI) m/e (M+1)": 374,00.

IMpumep 34. 6-@Top-N-(9H-muppono[2,3-b:4,5-c'|aunupunus-2-

WJI)HUKOTHHAMUL!

CAS 369-50-6 SEM

N W —> N A~ ’\{ N —» N~ ’\{ N
== . =N = =N
O%Q//LF OWF

CoeauHeHue npumepa 34

i3 i40

6-D1op-N-(9-((2-(TpumMetuncunun)stokcu)merun)-9H-nuppono[2,3-b:4,5-
¢'|nunupunaun-2-wn)Hukotunamun (i40):

[Ipu mepeMemInBaHUU CyCIEH3UI0 2-xJ0p-9-((2-
(Tpumertmiacunun)sTokcu)metun)-9H-uppono[2,3-b:4,5-c' |nunupununa (i3) (0,1 r,
0,30 mmoust), 6-¢pTopuukorunamuna (0,05 r, 0,36 mmons) u Cs,CO5 (0,19 T,

0,60 mMous1) B nuoKcaHe (5 MJI) MpoayBaJiK aproHOM B TeueHue 15 muH. 3aTem
nobaBnsn npenBapuTeNnbHbiil katanusatop BrettPhos (0,035 r, 0,045 mmons) u
NpOJAyBaJy aprOHOM B TeueHue eue 15 MuH. PeakiMOHHYI0 CMeCh HarpeBaju Npu
100°C B Teuenue 16 4. 3a nporekanuem peakuuu ciaeaunu c nomomsto TCX. ITocne
3aBEpPIIEHUs PeaKIUu CMeCh pa30aBIsIN BOJOW M HKCTPArUPOBAIHN STUIIAIIETATOM.
Opranuueckuii CIOH OTAENSUIH, CYLUIUIN HaA O€3BOIHBIM CYIb(aTOM HATPHUS H
KOHIIEHTPUPOBAJH MPHU NOHWKEHHOM JaBjeHUH. HeoYnIneHHbIH TPOAYKT OUUIIAJIH C
OMOIIBIO KOJIOHOYHOU XxpoMarorpadun Ha cunukareie (230-400 mem) ¢

ucnojb3oBaHueM 2% MeTaHOJIA B AUXJIOPMETAHE B KQUECTBEC 3JIOCHTA U MMOJyYdaaln 6-
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¢Top-N-(9-((2-(Tpumernncunuin)sTokcu)metnn)-9H-nuppono[2,3-b:4,5-
c'|nunupuaun-2-mwin)aukorunamun (140) (0,1 r, Berxox 38%).

'H sMP (400 MI', DMSO-dg) & -0,15 (s, 9H), 0,83-0,86 (m, 2H), 3,52-3,69 (m,
2H), 5,87 (s, 2H), 7,35-7,38 (m,1H), 7,75 (d, J = 5,6 T'y, 1H), 8,21 (d, J = 8,8 'y, 1H),
8,53-8,58 (m, 2H), 8,71 (d, J = 8,8 I'u, 1H), 8,87 (d, J =2,8 ', 1H), 9,36 (s, 1H),
11,27 (s, 1H).

MC (ESI) m/e (M+1)": 438,45,

6-Prop-N-(9H-nuppono[2,3-b:4,5-c' | nunupunua-2-uin)HUKOTUHAMHUT
(coenunenue npumepa 34):

VYnanenne 3amutHoi rpynmnel SEM u3 6-¢rop-N-(9-((2-
(TpuMmertmicunun)sTokcu)mMetun)-9H-uppono[2,3-b:4,5-c' | nunupunun-2-
un)uukotunamuaa (140) (0,1 r, 0,23 MMOJIs1) TPOBOAUIN B COOTBETCTBUH C METOJTUKOH
F u monyuanu 6-¢pTop-N-(9H-nuppono[2,3-b:4,5-c'|nunupuanna-2-uin)HUKOTUHAMHUT
(0,04 r, BeIxOa 57%).

'H sMP (400 MI'u, DMSO-d¢) 6 7,36 (dd, J = 8,6, 2,7 'y, 1H), 7,48 (d, J = 5,6
I'u, 1H), 7,98-8,25 (m, 1H), 8,46 (d, J = 5,8 'y, 1H), 8,52-8,73 (m, 2H), 8,88 (d, J =
2,5Tu, 1H), 9,33 (s 1H), 11,20 (s, 1H), 12,03 (s, 1H).

MC (ESI) m/e (M+1)": 308,15.

ITpumep 35. 6-(Metunamuno)-N-(9H-nuppono[2,3-b:4,5-c'|aunupunus-2-
WJI)HUKOTUHAMMU:
ISEM

N N
Nz /N\ —> —>N|/ /N
/N =N N N BN
- / = =N,
i40

i41

~0
m
=

Z—=
\ 7/
pd
AN
I/Z

CoeauHeHue npumepa 35
6-(MetunamuHo)-N-(9-((2-(Tpumernncunuin)sTokcu)metnn)-9H-nuppono[2,3-
b:4,5-c'|nunupuanH-2-un)aukotuHamun (i41):

PactBop 6-pTop-N-(9-((2-(TpuMeTuncuiIni)3Tokcu )MeTn)-9H-muppono[ 2,3 -
b:4,5-c'|aunupuans-2-un)aukoruHamuaa (140) (0,1 r, 0,23 mmous) B 2 M pactBope
metunamuna B THF (5 mu) nmpu nepememnBannu Harpesanu npu 120°C B Teuenune
6 4. 3a mpoTekanuem peakuuu ciaeaunu ¢ nomoupo TCX. Ilocne 3aBepenus
peakIUu CMeCh BBHIMAPUBAJHU NIPU MOHMWKEHHOM JaBieHnn. HeounmeHHbIi NpoayKT

OYMINAJIH C MTOMOIIBIO KOJOHOUYHOH XpomaTtorpaduu Ha cunukaresne (230-400 mem) ¢
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UCIIONb30BaHUEM 4% MeTaHOJIa B IUXJIOPMETaHe B KaUeCTBE 3JIF0CHTA U MoJydanu O -
(merunamuuo)-N-(9-((2-(Tpumeruncunun)stokcu)merun)-9H-nuppono[2,3-b:4,5-
c'|nunupuaun-2-un)aukorunamun (141) (0,07 r, Beixon 68%).

'H sMP (400 MI'y, DMSO-dg) & -0,15 (s, 9H), 0,79-0,89 (m, 2H), 2,85 (d, J =

5 4,8 T'u, 3H), 3,57 (t, J = 8,0 I'u, 2H), 5,87 (s, 2H), 6,50 (d, J = 9,0 I'u, 1H), 7,23 (s,
1H), 7,72 (d, J =5,7 T'u, 1H), 8,03 (d, J =7,8 I'u, 1H), 8,19 (d, J =8,3 I'u, 1H), 8,53
(d,J=5,5Tu, 1H), 8,64 (d,J =8,4 'y, 1H), 8,76 (s, 1H), 9,33 (s, 1H), 10,60 (s, 1H).

MC (ESI) m/e (M+1)": 449,50.

6-(Metunamuuo)-N-(9H-niuppono[2,3-b:4,5-c'|aunupununa-2-uia)HUKOTUHAMHU T

10 (coenunenue mpumepa 35):

VY nanenne 3amutHol rpynnsel SEM nu3 6-(metmnamuno)-N-(9-((2-
(TpuMmertmicunun)sTokcu)metun)-9H-nuppono[2,3-b:4,5-c'|nunupunun-2-
wi)HukotuHamunaa (i41) (0,07 r, 0,16 MMOJsI) MPOBOAUIN B COOTBETCTBHUU C
metonukoil F u monyvanu 6-(merunamuno)-N-(9H-nuppono[2,3-b:4,5-c'|nunupunun-

15 2-un)aukotunamun (0,019 r, Bexon 37%).

'H sMP (400 MI'u, DMSO-dg) 6 2,85 (d, J =4,7T'n, 3H), 6,50 (d, J = 8,8 I'y,
1H), 7,21 (d, J =5,6 T'u, 1H), 7,48 (d, J =4,8 'y, 1H), 8,03 (d, J =8,6 I'u, 1H), 8,13
(d, J=8,5Tu, 1H), 8,45 (s, 1H), 8,59 (d, J =8,5Tu, 1H), 8,76 (d, J =2,4 T'u, 1H),
9,28 (s, 1H), 10,54 (s, 1H), 11,99 (s, 1H).

20 MC (ESI) m/e (M+1)": 319,00.

Coenunenus: popmynsl [-A-2

Cl

v
B cl B
| | Br Br ot 7 | r
(@]

= NH, (0] y NH, cl) P NH, CAS148493-34.9 0 N' AN NH,
N I e Nao | —_— Na | —_— P\ F |
I 3
CAS 20265-39-8 i42 i43 ClI” SN Cl
i44
,\S'lEM Br i
N \
= N N N
/ \ 7/ \ \
ad 146 i45

3-bpom-2-metokcunupunun-4-amus (142):



10

15

20

25

30

-84 -

IIpu mepeMemInBaHUHU K PacTBOPY 2-MeTOKCHNUPUINH-4-amMuHa (2 1, 16 Mmoueit)
B DCM (114 mun) npu 0°C mennenno nodasnsanu NBS (N-6pomcyknunumun) (2,87 r,
16 MMozeli) 1 peakIMOHHYIO CMeCh IepeMelInBalIl IPU KOMHATHON TeMIepaType B
TedyeHue 2 4. 3a nporekanueM peakuuu ciegunu ¢ nomousro TCX. Ilocne
3aBepIIEeHUs] PACTBOPUTENb BbIIAPUBAJIHU NPU NOHMUKEHHOM faBieHun. HeounmeHHbIH
NPOAYKT OUUIIATIHN C TOMOIIBI KOJOHOYHOH XpoMarorpaduu Ha CHUIHKaresie
(100:200 memr) ¢ ucnoapzoBanreM 15% sTunamnerara B H-rekCaHax B Ka4eCTBE
3III0EHTA U MoJydanu 3-0pom-2-meTokcunupuanH-4-amus (i42) (2,9 r, Beixon 89%).

'H smMP (400 MTI'u, xnopodopm-d) 6 3,97 (s, 3H), 4,58 (s, 2H), 6,29 (d, J = 5,7
I'm, 1H), 7,73 (d, J = 5,6 T'y, 1H).

MC (ESI) m/e (M+1)": 203.

3-bpom-5-iion-2-meTokcunupuanH-4-aMmuH (143):

[Ipu mepeMemInBaHNU K pacTBOPY 3-OpoM-2-MeTOKCUNUpUInH-4-amMmuHa (142)
(2,91, 14,3 mmons) B aueronutpuiie (122 mur) U ykCycHOH KuUCaoTH (3 M) nobasisiau
NIS (N-#toncykuunamun) (3,55 r, 15,7 MMOJIs) U peakKLMOHHYIO CMECh MePEeMeLINBaIN
IIpU KOMHATHOHN TeMnepaTtype B TeueHue 16 4. 3a NpoTekaHUeM pPeaKLUu CIeqUNIH C
nomoubro TCX. Ilocne 3aBepiieHus peakLiMu pacTBOPUTEND YAAJISAIN IpU
NOHM)KEHHOM faBieHuu. OCTaTOK pacTBOPSIN B ATUJIALIETATE U MPOMBIBATIU BOJOMN.
Opranuueckuil CI0H OTAENSIIN, CYHUIUIN Haa O€3BOJHBIM CYJIb(AaTOM HATPUS U
KOHILIEHTPUPOBAJH NPU NOHUKEHHOM JaBjeHuH. HeounimeHHbIi NpOAyKT OYHINAIH C
NOMOIIbIO KOJIOHOUHOW xpomaTtorpaduu Ha cunukarene (100:200 mem) ¢
ucnonb3oBaHueM 10% sTuianerata B H-reKCaHaxX B Ka4eCTBE HJII0EHTA U MOJIydaiu 3 -
Opom-5-iton-2-merokcunupuaun-4-amus (i43) (4,6 r, Beixon 97%).

'H amp (400 MI'u, DMSO-dg) 6 3,82 (s, 3H), 6,07 (s, 2H), 8,05 (s, 1H).

MC (ESI) m/e (M+1)": 330,95.

5-bpom-2',6'-nuxnop-6-meTokcu-[3,3'-Ounupuaun]-4-amus (144):

3-bpom-5-iion-2-meTokcunupuanH-4-amut (143) (1 r, 3,0 MMons1) BBOAWIH B
peakuumw ¢ (2,6-quxnopnupuanH-3-ui)dopoHoBoi kucioroi (0,7 r, 3,6 MMons) B
COOTBETCTBHHU C METOAUKOH A u monydanu S-Opom-2',6'-nuxnop-6-metokcu-[3,3'-
Oounupunux|-4-amuH (144) (0,39 r, 38%).

'H smP (400 MI'u, DMSO-dg) & 3,87 (s, 3H), 6,05 (s, 2H), 7,55 (s, 1H), 7,63
(d,J=79Tnu, 1H), 7,84 (d, J = 7,9 'y, 1H).

MC (ESI) m/e (M+1)": 330,95.
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8-bpom-2-xi0p-7-meTokcu-9H-nuppono[2,3-b:4,5-c' | nunupunun (145):
Huknuzauuio S-6pom-2',6'-nuxnop-6-metokcu-[3,3"'-0unupunun]-4-amuna (144)
(0,38 r, 1,08 MMOuIs1) MPOBOAMIIN B COOTBETCTBHU ¢ MeTOAuKOH B n monyuanu 8-0pom-
2-xnop-7-metokcu-9H-nuppono[2,3-b:4,5-c'|nunupunun (145) (0,27 r, Beixoxn 87%).
'H smMP (400 MI', DMSO-dg) 6 4,01 (s, 3H), 7,39 (d, J = 8,1 I'y, 1H), 8,56 (d,
J=8,1Tu, 1H), 8,97 (s, 1H), 12,59 (s, 1H).
MC (ESI) m/e (M+2)": 314,10.
2-Xnop-7-metokcu-9H-nuppono[2,3-b:4,5-c' | nunupunun (146):
[Tpu mepeMemInBaHuU K pacTBOpy 8-0pom-2-xj0p-7-meTokcu-9H-nupposo[2,3-
b:4,5-c'|aunupununa (145) (0,26 1, 0,83 mmouns) B cMecu 1,4-1uoKkcaH:BoAa
(4,5 mm:0,5 M) nobasasnu NayCOs3 (0,263, 2,4 MMOJISI) U pEaKLIHOHHYIO CMECh

nerazupoBanu apronom B tedenune 20 muH. Jlobasmusnu PdCl,(dppf) (0,135 T,

0,16 MMos1) U peakIMOHHYIO cMech HarpeBanu npu 100°C B Teuenue 16 4. 3a
npoTekaHueM peakuuu ciaeaunu ¢ nomoupo TCX. Ilocre 3aBeplieHus: peakuu
cMech QUIBTPOBAIH Yepe3 LUENUT U QIIbTPAT KOHIEHTPUPOBAIH MPU MOHUKEHHOM
naBjieHuU. HeounieHHblli NPOAYKT OYUINAIHN ¢ TOMOLIBK KOJIOHOYHON
xpomartorpaduu Ha cunukarene (100:200 memr) ¢ ucnonp3oBanueM 2% MeTaHOJA B
AUXJIOpPMETaHEe B KaUeCTBE 3JII0€HTA U MoJy4aiu 2-xjo0p-7-meTokcu-9H-nuppono[2,3-
b:4,5-c'|nunupunusn (146) (0,045 r, Bexon 22%).

'H smMP (400 MI', DMSO-dg) & 3,93 (s, 3H), 6,74 (s, 1H), 7,32 (d, J = 8,1 I'Ly,
1H), 8,51 (d, J = 8,0 I'u, 1H), 8,99 (s, 1H), 12,18 (s, 1H).

MC (ESI) m/e (M+1)": 234,00.

2-Xnop-7-metokcu-9-((2-(TpumerTnicuani )3Tokcu)metun )-9H-nuppono[2,3-
b:4,5-c'|nunupunun (147):

Beenenue 3amurHo# rpynnsl SEM B 2-xnop-7-meTokcu-9H-nuppono[2,3-b:4,5-
c'|nunmupunus (146) (0,14 r, 0,6 MMOJsI) TPOBOAUIN B COOTBETCTBUH C METOANKON E 1
nojy4danu 2-xJjop-7-mMeToKkcu-9-((2-(TpUuMeTHICHIIII)3TOKCH)MeTH )-9H-
nupposo[2,3-b:4,5-c'|nunupunus (147) (0,17 r, Berxox 78%).

'H samP (400 MI'u, DMSO-dg) 6 -0,14 (s, 9H), 0,83 (t, J = 8,0 I', 2H), 3,55 (4,
J=38,0I'u, 2H), 3,95 (s, 3H), 5,75 (s, 2H), 7,08 (s, 1H), 7,42 (d, J = 8,0 I';, 1H), 8,57
(d,J=38,0TI'u, 1H), 9,03 (s, 1H).

MC (ESI) m/e (M+1)": 363,90.
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OO6mas cxema peakuu IJis MOJyYeHHUsl COeAUHEHU npumepos 36-39:

0 I N HO -0 N
. N
N N B-R1 — NA~ Vi,
/¢ + 4o —
i46 WU COOTBETCTBYIOLLMIA CoeauHeHnA npumepoB 36-39

3¢hpup GOPOHOBOW KUCNOThI

IMpumep 36. 2-(6-@Topnupunun-3-uin)-7-merokcu-9H-nupposno[2,3-b:4,5-
c'|munupuauH:

2-Xnop-7-metokcu-9H-nuppono[2,3-b:4,5-c' | nunupuaus (i46) (0,04 r,
0,17 MMoOJ151) BBOOMJIM B peakuuio ¢ (6-proprnupuanH-3-min)O0pOHOBOH KUCIOTOH
(0,04 r, 0,28 mmous1) B cooTBeTcTBUU ¢ MeTonukon C u nonydanu 2-(6-pTopnupuanH-
3-mi)-7-merokcu-9H-nuppono[2,3-b:4,5-c'| nunupunun (0,024 r, Beixon 49%).

'H smP (400 MI'u, DMSO-dg) 6 3,94 (s, 3H), 6,72 (s, 1H), 7,34 (dd, J = 8,9,
2,8 'y, 1H), 7,92 (d, J = 8,1 I'y, 1H), 8,55-8,74 (m, 2H), 8,99 (s, 2H), 12,10 (s, 1H).

MC (ESI) m/e (M+1)": 295.

ITpumep 37. 5-(7-Merokcu-9H-nuppono[2,3-b:4,5-c' | nunupuaun-2-mn)-N-
METUJIMTUKOJIUHAMHUL

2-Xnop-7-metokcu-9H-nuppono[2,3-b:4,5-c' | nunupunus (146) (0,055 r,
0,23 MMoJIs1) BBOAUIHU B peakunto ¢ N-meTun-5-(4,4,5,5-rerpamernn-1,3,2-
nuokcaboponan-2-un)nukoanHamunom (0,074 r, 0,28 MMoJIs1) B COOTBETCTBHH C
metonukoi C u monyyanu 5-(7-metokcu-9H-nuppono[2,3-b:4,5-c' | nunupuaun-2-wn)-
N-merunnukonuHamun (0,042 r, Beixon 54%).

'H simP (400 MTI'u, DMSO-d¢) 6 2,82 (d, J = 4,8 'y, 3H), 3,90 (s, 3H), 6,69 (s,
1H), 7,99 (d, J =8,1 T'u, 1H), 8,12 (d, J =8,2 T'u, 1H), 8,68 — 8,55 (m, 2H), 8,79 (d, J
=5,7Tu, 1H), 8,98 (s, 1H), 9,36 — 9,30 (m, 1H), 12,11 (s, 1H).

MC (ESI) m/e (M+1)": 334,00.

ITpumep 38. 7-Merokcu-2-(1-metun-1H-nupaszon-4-un)-9H-nuppono[2,3-b:4,5-
c'|nunupuaus:

2-Xnop-7-metokcu-9H-nuppono[2,3-b:4,5-c' | nunupuaus (i46) (0,07 r,
0,30 MMoJIs1) BBOAUIU B peakunto ¢ 1-metun-4-(4,4,5,5-rerpamerun-1,3,2-
nuokcaboponan-2-un)-1H-nmupazonom (0,094 r, 0,45 MMOJIs1) B COOTBETCTBUH C
metonukoil C u monyyanu 7-merokcu-2-(1-merun-1H-nupaszon-4-un)-9H-

nupposo[2,3-b:4,5-c'|nunupunusn (0,039 r, Beixon 45%).
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'H smMP (400 MI'u, DMSO-dg) & 3,91 (s, 6H), 6,66 (s, 1H), 7,52 (d, J = 8,0 I'y,
1H), 8,03 (s, 1H), 8,29 (s, 1H), 8,40 (d, J = 8,0 I', 1H), 8,88 (s, 1H), 11,87 (s, 1H).
MC (ESI) m/e (M+1)": 280,15.
ITpumep 39. 4-(5-(7-Merokcu-9H-nuppono[2,3-b:4,5-c'| nunupunun-2-
5 W) TUPUMUANH-2 -1 )MOP( OTHH:
2-Xnop-7-metokcu-9H-nuppono[2,3-b:4,5-¢' | nunupuaus (146) (0,06 r,
0,257 mmousi) BBoauau B peakuuio ¢ 4-(5-(4,4,5-tpumernn-1,3,2-guokcaboposan-2-
wi1)nupuMuanH-2-mwi)mopdoauaom (0,107 r, 0,386 MMOJIsI) B COOTBETCTBHUH C
meronukoi C u monyyanu 4-(5-(7-merokcu-9H-nuppono[2,3-b:4,5-c'|nunupuaun-2-
10 wi)nupuMuauH-2-mwi)mopdomnun (0,061 r, Beixon 65%).
'H samP (400 MI'u, DMSO-ds) 6 3,80-3,70 (m, 8H), 3,92 (s, 3H), 6,68 (s, 1H),
7,78 (d,J =7,5Tu, 1H), 8,50 (d, J = 7,3 T'u, 1H), 8,94 (s, 1H), 9,12 (s, 2H), 12,03 (s,

1H).
MC (ESI) m/e (M+1)": 363,00.
15 ITpumep 40. 6-(7-Merokcu-9H-nuppono[2,3-b:4,5-c'|nunupunun-2-mn)-N-
METUJIHUKOTHHAMU;
SEM
\o ~"yN cl
o 0 % SEM o
- N - i47 L N
/(j)LN ~ » " O—( I SN ) N7
CAS 869640-48-2 " a9
O
\ - NN -
(@] 4 /A N/ N—
N—7 — N
CoeguHeHue npumepa 40
N-Metun-6-(TpuMeTHICTaHHII) HUKOTUHaMuL (148):
[Ipu mepeMemInBaHuU K pacTBopy 6-0poM-N-merunankoruHamuzna (0,2 r,
20 1,16 mmons) B IMD (15 mi) nobasnsinn rekcametunauonoso (0,459 r, 1,4 mmoust) u

PEaKLMOHHYI CMECh Jera3upoBayiu apronom B Teuenune 30 muH. JlobaBsiau
Pd(PPh3)4 (0,067 1, 0,057 MMOJs1) 1 CMECh OMOJHHUTEIbHO I€Ta3UPOBAId aPTOHOM B

tedeHue 10 muH. Peakunonnyro cmech Harpesanu npu 80°C B Teyenue 16 4. 3a
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npoTekaHueM peakuuu ciaeaunu ¢ nomompo TCX. [locne 3aBeplieHus peakuuu
PEaKIMOHHYI0 CMECh MCIOJb30BAIHN Ha CleAyIoImeld ctaqguu 0e3 Kakohi-nmudo
00paboTku u aHanU3a.

6-(7-Metokcu-9-((2-(Tpumeruacunui)3Tokcu)meTun )-9H-nuppono[2,3-b:4,5-
c'|aunupunun-2-un)-N-MeTrmiHUKOTHHAMIA (149):

PactBop N-metuin-6-(TpumeruncranHui)uukoruHamunaa (i48) (0,346 r,

1,16 mMonst) u 2-X510p-7-MeTOKCH-9-((2-(TpUMETHIICUIIIIT )3 TOKCH )MeTHIT )-9H-
nupposo[2,3-b:4,5-c'|nunupunus (i47) (0,16 r, 0,44 mmons) B8 AMD (15 mun) npu
nepeMeIlNBaHUHU 1eTa3upOBaIl aprOHOM B TeueHHne 10 MUH B pEeaKLIHOHHYIO CMECh
HarpeBasnu npu 110°C B Tedenue 16 4. 3a npoTekaHueM peakluU CIEIUIH C
nomoupio TCX. ITocne 3aBeplieHus peakLiMU pacTBOPUTEND YAAIAINU IPU
NOHW)KEHHOM JaBJeHUH. HeounIeHHbII NPOAYKT OYHINATH C TIOMOIIBI0 KOJOHOYHOH
xpomartorpaduu Ha cunukarene (230:400 memr) ¢ ucnonb3oBaHueM 3% MeTaHOJA B
DCM wu nonyuanu 6-(7-metoxcu-9-((2-(TpUMeTHICUINI)3TOKCH )MeTHII )-9H-
nupposo[2,3-b:4,5-c' | nunupuaun-2-mn)-N-meruaaukotunamun (149) (0,2 r, BeIxon
54%).

'H saMP (400 MI'u, DMSO-dg) 6 -0,19 (s, 9H), 0,88 (t, J = 8,0 ', 2H), 2,85 (d,
J=4,4Tu, 3H), 3,63 (t, ] =8,0 I'u, 2H), 3,97 (s, 3H), 5,93 (s, 2H), 7,06 (s, 1H), 8,35
(d, J=8,0TI'y, 1H), 8,45 (d, J =8,0 'y, 1H), 8,75 — 8,59 (m, 3H), 9,06 (s, 1H), 9,11
(s, 1H).

MC (ESI) m/e (M+1)": 464,00.

6-(7-Metokcu-9H-nuppono[2,3-b:4,5-c' | aunupuann-2-mun)-N-
METHJHUKOTUHAMUA (coenuHenue npumepa 40):

[Tpu mepememinBaHuu K pacTBopy 6-(7-meTokcu-9-((2-
(TpuMmertmicunun)sTokcu)mMeTun)-9H-uppono[2,3-b:4,5-c' | nunupunun-2-min)-N-
metunauKoTHHaMuAa (149) (0,1 r, 0,215 mmounst) B DCM (4 ma) npu 0°C noGasnsanu
TFA (2 M) 1 peakUHOHHYIO CMECh MTePEMEIIHBAIN TP KOMHATHON TeMneparype B
TedeHue 16 4. PacTBopuTens yaansiau Npyu NOHUXKEHHOM faBieHuu. OcTaTok
pacTBOpPSUTH B alleTOHUTpHIIE (4 MJI) U THApPOKCUIe aMMOHUs (4 mi). PeakiiuoHHY1O
CMecCh MepeMeNlnBali P KOMHATHOW TeMIlepaType B TeUeHne 2 4. 3a MpOTeKaHuEeM
peaxuuu ciaenunu ¢ nomoubo TCX. Tlocne 3aBepiieHus peakuu cMeCh

¢unprpoBanu. TBeproe BEIIECTBO MPOMBIBATH ALIETOHUTPUIIOM (4 M) U TEHTAHOM
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(10 mur) m cymunu B BakyyMme U nosydanu 6-(7-merokcu-9H-nuppono[2,3-b:4,5-
c'|nunupuaun-2-mn)-N-merunaukotrunamun (0,023 r, 32%).

'H smP (400 MI'u, DMSO-dg) & 2,84 (brs, 3H), 3,94 (brs, 3H), 6,74 (s, 1H),
8,32-8,35 (m, 5H), 9,02 (s, 1H), 9,10 (s, 1H), 12,11 (s, 1H).

MC (ESI) m/e (M+1)": 334,00.

IMpumep 41. 5-(7-Metokcu-9H-niuppono[2,3-b:4,5-¢'|aunupunuu-2-
W )TUPUMUANH-2-KapOOHUTPHIT:

CN

NJ\N
S I

)

(¢3N]

$SEM Ul SEM

\ N CAS 1025708-31-9 _N N =N
147 i48 CoeauHenme npumepa 41
5-(7-Metoxkcu-9-((2-(TpumMeruacunum)3Tokcu)metnn )-9H-nuppono[2,3-b:4,5-
¢'|aunupuanH-2-m1)TUPpUMHANH-2-KapOoHUTpHI (148):

IIpu mepeMemnBaHNU K PacTBOPY 2-XJOp-7-MeTOKCU-9-((2-
(TpuMmermicunun)stokcu)merun)-9H-nuppono[2,3-b:4,5-c'|nunupununa (147) (0,17 r,
0,468 mmousi) u 5-(4,4,5,5-rerpamerun-1,3,2-guokcaboponan-2-ui)MUPUMHINH-2-
kapbonutpuna (0,162 r, 0,702 mmons) B nuokcane (15 mu) nobasnsum KF (0,135 1,
2,341 MMOJIs) U PEAKLIUOHHYIO CMECh Jera3upoBalil aproHoM B TedeHue 20 MUH.
Hobasnsnu Pdy(dba); (0,043 r, 0,046 mmouns) u X-phos (0,067 r, 0,14 mmousi) u
CMECh NOTIOJHUTEIbHO Aera3upoBalu B TeueHue eme 10 muH. PeakunoHHy0 cMech
HarpesBanu npu 100°C B Teyenue 2 4. 3a IpoTeKaHUEM PEeaKLUU CIEAUIU C TOMOIIBIO
TCX. Ilocne 3aBeplieHHsl peakLUU PaCTBOPUTEND YAAISAIN IPU MOHUKEHH OM
nasjaeHuu. HeouunimeHHbId NPOAYKT OUUINAIHN C TOMOLIBI KOJOHOYHOU
xpomartorpaduu Ha cunukarene (230:400 memr) ¢ ucnonszoBanueM 0,5% meraHona B
DCM wu nonyuyanu 5-(7-metoxcu-9-((2-(TpUMETHICUINI)3TOKCH )MeTH )-9H-
nupposio[2,3-b:4,5-c' | nunupuaun-2-mn)mupuMuanH-2-kapoonutpui (148) (0,09 r,
BbIXON 44%).

'H smP (400 MI'u, DMSO-dg) 6 -0,18 (s, 9H), 0,86 (t, J = 7,9 ', 2H), 3,62 (4,
J=7,9Tu, 2H), 3,97 (s, 3H), 5,92 (s, 2H), 7,06 (s, 1H), 8,25 (d, J = 8,0 I', 1H), 8,73
(d, J=38,0TI'u, 1H), 9,08 (s, 1H), 9,80 (s, 2H).

MC (ESI) m/e (M+1)": 433,05.
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5-(7-Metoxkcu-9H-nuppono[2,3-b:4,5-c'| sunupunun-2-un) nupuMuguH-2-
kapOoHuTpua (coenuHenue npumepa 41):

VYnanenue 3amutHol rpynnel SEM u3 5-(7-metokcu-9-((2-
(TpuMetnicunun)sTokcu)merun)-9H-nuppono[2,3-b:4,5-c'|nunupuagun-2-
WI)IUpUMUANH-2-kapOonuTpuna (148) (0,06 r, 0,138 MMoust) mpoOBOAMIHU B
coorBeTcTBUU ¢ MeTonukoi F u monyvanu 5-(7-merokcu-9H-nuppono[2,3-b:4,5-
c'|nunupunaun-2-win)nupuMmuauH-2-kapoonutpun (0,03 r, 72%).

'H amp (400 MI'u, DMSO-dg) & 3,94 (s, 3H), 6,74 (s, 1H), 8,15 (d, J = 8,0 I'y,
1H), 8,69 (d, J = 7,9 T'u, 1H), 9,05 (s, 1H), 9,70 (s, 2H), 12,30 (s, 1H).

MC (ESI) m/e (M+1)": 303,00.

Coenunenns popmynsl I-A-3

NO, NO, NO, NH, NH,
A AN X A AN !
| _ _—> | —_— | —_— | J — _ | P
CI” >N crr N* SNNY SNTON NN
o | o I I

CAS 23056-36-2 .
i49 i50 i51 i52 cl

v
B Cl
oo \ 7

CAS 148493-34-9

[
| _N ~ NH,
NN N~
NI / N -— Z |
Z e N
-/ C c” SN al
i54 i53

2-Xnop-4-autponupunut-1-okcun (i49):

[Ipu mepeMemInBaHUU K pacTBOPY 2-xjop-4-HutponupunuHa (5 r, 31,54 mmours)
u moueBuHa-Hy O, (6,23 r, 66,20 mmoutsi) B DCM (75 mu) npu 0°C mMeasneHHO
nobasnsin TFAA (aaruapun TpudTopykcycHoit kucinotsl) (13,24 r, 63 Mmmonst) u
PEaKLMOHHYIO CMECh NIepEeMEIINBAIN IPU TAKOHN Ke TeMmnepatype B TedeHue 30 MuH,
3aTeM IIpU KOMHAaTHOHN TeMnepaTtype B TeueHue 4 4. Uepes peakIMOHHYIO CMeCh
NpOMyCKaIu ra3000pa3Hblii aMMHaK. 3a MPOTEKAHUEM PEAKIUU CIEIUIN C TTOMOIIBIO
TCX. Ilocne 3aBeplieHHs peakliUi CMECh KOHLIEHTPUPOBAJIHU NMPU MOHUKEHHOM
naBjieHuU. HeounieHHbd NPOAYKT OUHINAIHU ¢ MTOMOLBI KOJOHOYHOU
xpomartorpaduu Ha cunukarene (100:200 memr) ¢ ucnonp3oBanuem 1% meTaHona B

OUXJOPMETAHE B KAYECTBE JJII0C€HTA U MOJy4YaJH 2-XJI0p-4-HUTPONUPUAUH- | -OKCHA

(149) (4,6 r, BeIXOA 84%)).
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'H ssmMP (400 MI'u, DMSO-dg): 6 8,19 (dd, J =7,2,3,2T'y, 1H), 8,64 (d,J=7,2
I'm, 1H), 8,72 (d, J =3,2 ', 1H).

2-(AumeTninaMuHO)-4-HUTpOonupUAnH-1-okcun (150):

IIpu mepeMemInBaHUU K pacTBOPY 2-XJop-4-HUTpOnupuauH-1-okcuna (149)

(2,1 1, 12 mmoneit) B cmecu THF :3tanon 1:1 (50 mur) mo xannsam pobasisuin 2 M
pactBop aumermnamuna B THF (1,24 r, 27,6 MMOJIs1) 1 peaKLIUOHHYIO CMECH
HarpeBanu npu 90°C B TeueHue 5 4. 3a IpoTeKaHUEM peaKIUH CIEIAUIN C TOMOIIBIO
TCX. Ilocne 3aBepiieHHsl peakLIUU CMeCh KOHIIEHTPUPOBAIU MPU MOHUXKEHHOM
naBieHuu. HeounimeHHbId NPOAYKT OUUINAIHN C TOMOLIBK KOJOHOYHOU
xpomartorpaduu Ha cunukarene (100:200 memnr) ¢ ucnoiap3oBanreM 2% MeTaHOJA B
OUXJIOPMETAHE B KAYECTBE 3JIFOEHTA M MOJyYaiIH 2-(IUMETHIAMUHO)-4-
HUTponupuanH-1-okcun (150) (2,0 r, 91%).

'H smMP (400 MTI', xnopodopm-d) & 3,11 (s, 6H), 7,64 (m, 2H), 8,21 (d, J =7,0
I'n, 1H).

MC (ESI) m/e (M+1)": 184.

N2,N2-I[I/IMeTI/InnI/IpI/I):[I/IH-2,4-):[I/IaMI/IH (151):

IIpu mepeMemInBaHUU K pacTBOPY 2-(AUMETUIIAMUHO)-4-HUTPOTUPUIUH-1 -
okcuza (150) (2 r, 10,92 mmouns) B metanode (100 mn) nobasnsinu HUKenb Penes (2 r)
U PEaKIMOHHYIO CMeCh HarpeBaiu B armocdepe Bonopona npu 50°C B reuenue 22 4.
3a nmporekanueM peakuuu caenunu ¢ nomoupto TCX. Ilocne 3aBepuieHus peakuuu
PEaKUMOHHYIO CMeCh (PMIBTPOBAJIM Uepe3 LEeJUT U GUIbTpaT KOHIEHTPUPOBAIH MPH
NOHWKEHHOM JaBjieHHH. HeounImeHHbIi MPOAYKT OYHINATU C TTOMOIIBIO KOJOHOYHOH
xpomartorpaduu Ha cunukarene (100:200 memnr) ¢ ucnosap3oBanrueM 6% METaHOJBHOTO
pacTBOpa aMMHaKa B JUXJOPMETAaHE B KAYECTBE DJIFOEHTA U MOJyYalu N2,N2-
auMetuanupunuHi-2,4-nuamus (151) (1,1 r, Berxon 74%).

'H saMP (400 MI'u, DMSO-d¢) 6 2,89 (s, 6H), 5,57 (s, 2H), 5,68 (d, J = 1,8 I'Ly,
1H), 5,84 (dd, J =5,6, 1,8 I'u, 1H), 7,58 (d, J = 5,6 'y, 1H).

MC (ESI) m/e (M+1)": 138,05.

5-ﬁon-N2,N2-nI/IMeTI/mHI/IpI/IL{I/IH-2,4-):[I/IaMI/IH (152):

K pactBopy N2,N2-):[I/IMeTI/IJInI/IpI/I):[I/IH-Z,4-):[I/IaMI/IHa (151) (0,5 1, 3,6 mmousA) B
ykcycHol kucaote (20 miu) nodasisiiu anerat Hatpus (0,89 r, 10,8 mmons) u

peakMoHHYI0 cMech oxyaxnaanu 10 15°C. Ilo kannsam nodasnsanu pacteop ICI
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(0,63 1, 3,9 MMOJIs1) B YKCYCHOH KHCIIOTE U PEAKLIMOHHYIO CMECh MePEMELINBAIH MIPU
15°C B Teuenue 20 muH. 3a npoTekaHueM peakuuu ciaenuiu ¢ nomoibro TCX. ITocne
3aBEpLIEHUs PEaKLUHU CMECh pPa30aBJIsyii BOAOH U 3KCTPArUpPOBAJIU STUJIALIET ATOM.
Opranuueckuil CiOi CyIIUIN HAJ CyJb(PAaTOM HATPUS U KOHLEHTPUPOBAIH NPU
NOHU)KEHHOM JaBiieHuH. Heouniennblii IpoOAyKT OUUINAIN C TOMOILBIO KOJOHOYHOH

xpomartorpaduu Ha cunukarene (100:200 memr) ¢ ucnosab3oBaHrueM 5% METaHOJBHOTO
pacTBOpa aMMHaKa B JUXJOPMETaHE B KAUECTBE 3JIOEHTA U MOJyYaau 5-1710)1-N2,N2-
auMeTuanupunuH-2,4-nuamus (152) (0,46 r, Beixon 48%).

'H amp (400 MI'u, DMSO-ds) 2,89 (s, 6H), 5,68 (s, 2H), 5,91 (s, 1H), 6 7,93 (s,
1H).

MC (ESI) m/e (M+1)": 263,80.

2',6'-I[I/IXJIop-N6,N6-):[I/IMeTI/IJ1-[3,3'-6I/IHI/IpI/I):[I/IH]-4,6-):[I/IaMI/IH (153):

IIpu nepeMemInBaHUU K PacTBOPY 5-1‘/’10):[-N2,N2-):[I/IMeTI/IJmI/IpI/U:[I/IH-2,4-)11/1aMI/IHa
(152) (0,45 1, 1,7 mmouns) B nuokcane (6 mi) nobasusinu (2,6 -1UXIOPIHUPUANH-3 -
wi)boponoytro kucnoty (0,392 r, 2,0 mmoust) u pacteop K3POy4 (1,08, 5,1 mmounst) B
BoJe (4,0 MJT) U pEaKIIMOHHYIO CMeCh JIera3upoBaJid aproHoM B TeueHue 20 MUH.
Hobasnsanu 6uc(rpudennndochun)nannanuit(l)auxnopun (0,179 r, 0,25 mmons) u
pPEaKkIMOHHYI0 CMEeCh HarpeBaju B repMeTH3NpOBaHHON npobupke npu 100°C B
teueHue 16 4. 3a nporekanuem peakuuu ciaenunu ¢ nomouspo TCX. Tlocne
3aBEpLIEHUs PEAKLHH CMeCh (GUIBTPOBAIN Yepes3 LeTuT U QuibTpaT
KOHLIEHTPHUPOBAJIN NPH MOHIKEHHOM AaBlieHUH. HeounIneHHbIi TPOAYKT OYHIIATHN C
MOMOIIBIO KOJIOHOYHOU XpoMaTorpadun Ha cunukarese (100:200 mem) ¢

ucnonb3oBaHueM 10% METaHOJBHOTO PaCTBOpPA aMMHAaKa B JUXJIOPMETAHE B KAUYeCTBE
3JK0EHTA U MOJyYau 2',6'-):[Hxnop-N6,N6-):[I/IMeTI/IJ1-[3,3'-61/1n1/1p1/1)11/1H]-4,6-)11/1aM1/1H
(153) (0,285 r, BBIXOZ 59%).
'H samP (400 MI'u, DMSO-dg) 6 2,96 (s, 6H), 5,57 (s, 2H), 7,50 (s, 1H), 7,57
(d, J=38,0T'u, 1H), 7,79 — 7,74 (m, 2H).
MC (ESI) m/e (M+1)": 285.
2-Xnop-N,N-numerun-9H-nuppono[2,3-b:4,5-c'|nunupuauna-7-amus (154):
Huknuzanuio 2',6'-):[I/IXJ10p-N6,N6-):[I/IMeTI/IJ1-[3,3'-6I/IHI/IpI/I):[I/IH]-4,6-)1HaMI/IHa (153)

(0,25 r, 0,88 MMOIIs1) MPOBOAMIIM B COOTBETCTBHH ¢ MeTOAUKON B m monywanu 2 -xmop-
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N,N-gumetun-9H-nuppono[2,3-b:4,5-c' |aunupuaun-7-amun (154) (0,18 r, BeIXOA-
83%).

'H smP (400 MI', DMSO-dg) & 3,11 (s, 6H), 6,42 (s, 1H), 7,20 (d, J = 8,0 I'y,
1H), 8,32 (d, J = 8,0 I'u, 1H), 8,87 (s, 1H), 11,85 (s, 1H).

MC (ESI) m/e (M+1)": 246,90.

OOmasi cxeMa peaKkLuu IS TOJIy4YeHUs] COeTUHEHUNH TpUMepoB 42-44:

[ |
N N o _N
| N . I N
No~7 1\ B-R1 — Nz~ '\

cl + g R1

—

s N

—

. UM COOTBETCTBYIOLLMI
i54 ~
achup 6GOpPOHOBON KUCIOTbI

CoeguHeHusa npumepos 42-44

[Tpumep 42. 2-(6-@Topnupunun-3-un)-N,N-gumerun-9H-nuppono[2,3-b:4,5-
c'|nunupuauH-7-aMuH:

2-Xnop-N,N-numerun-9H-nuppono[2,3-b:4,5-c'|nunupuauna-7-amus (154)
(0,06 r, 0,24 Mmous1) BBOOUJIU B peakuuio ¢ (6-propnupuanun-3-min)bopoHOBOH
kucioroit (0,051 r, 0,36 mmons) B coorBeTcTBUU ¢ Metoaukoi C u monydanu 2-(6-
¢ropnupunus-3-un)-N,N-gumetun-9H-nuppono[2,3-b:4,5-c' | aunupuans-7-aMuH
(0,03 r, Bbxox 30%).

'H smP (400 MI'u, DMSO-dg) 6 3,11 (s, 6H), 6,40 (s, 1H), 7,36 — 7,34 (m, 1H),
7,82 (d,J=8,4Tn, 1H), 8,40 (d, J =8,4I'y, 1H), 8,70 — 8,64 (m, 1H), 8,90 (s, 1H),
8,98 (s, 1H), 11,80 (s, 1H).

MC (ESI) m/e (M+1)": 308,00.

IMpumep 43. 5-(7-(Aumerunamuno)-9H-nuppono[2,3-b:4,5-c' | aunupunun-2-umn)-
N-MeTHJITHUKOJIHHAMHUN

IIpu nepememuBanuu k cycnensuu 2-xaop-N,N-numerun-9H-nuppono[2,3-
b:4,5-c'|nunupunun-7-amuna (154) (0,06 r, 0,24 mmouns), N-metmn-5-(4,4,5,5-

terpameTmi-1,3,2-nnokcaboponan-2-un)nukoanHamuzaa (0,082 r, 0,312 mmons) B
cMmecu nuokcaH:Bona cocrasa 5:2 (7 ma) nodasnsiu K3POy (0,155 1, 0,73 mMonst) u

CMecCh NMPOAYyBaJIH aproHoM B TeueHue 15 muH. 3atem nobasmsinu Pdy(dba); (0,022 ¢

2

0,024 mmoutsi) U peakIMOHHYI0 cMech HarpeBanu npu 100°C B Teuenue 3 4. 3a
npoTekaHueM peakuuu ciaeaunu ¢ nomoupo TCX. Ilocre 3aBeplieHus: peakuu
pacTBOpUTEINb BRIMApUBAIU A0CyXa. HeouneHHbI NPOAYKT OUUINAIU C TOMOIIBIO

KOJIOHOYHOH xpoMartorpaduu Ha cunmkaresne (230-400 mem) ¢ ucrnonb3oBanuem 5%
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METaHOJIa B IUXJIOpMeTaHe u noaydanu S-(7-(numerunamuno)-9H-nuppono[2,3-b:4,5-
c'|nunupunun-2-mn)-N-merunnukonuHamug (0,035 r, 42%).

'H sMP (400 MI'u, DMSO-d¢) 6 2,86 (d, J =4,8I';, 3H), 3,12 (s, 6H), 6,43 (s,
1H), 7,93 (d, J =8,0 I'u, 1H), 8,14 (d, J = 8,2, 1H), 8,43 (d, J = 8,0 I'u, 1H), 8,65 (dd,
J=28,2,22Tu, 1H), 8,81 (m, 1H), 8,92 (s, 1H), 9,34 (s, 1H), 11,82 (s, 1H).

MC (ESI) m/e (M+1)": 347,30.

[Mpumep 44. N,N-Iumetnn-2-(1-merun-1H-nupazon-4-un)-9H-nuppono[2,3-
b:4,5-c'|nunupunuH-7-aMuH:

2-Xnop-N,N-numetun-9H-nuppono[2,3-b:4,5-c'|nunupunun-7-amus (154)
(0,05 1, 0,20 mMmouist) BBOOUIU B peakuto ¢ 1-metun-4-(4,4,5,5-rerpamerun-1,3,2-
nuokcaboponan-2-un)-1H-nmupazonom (0,068 r, 0,30 MMOJIs1) B COOTBETCTBUH C
metonukoi C u monyuyanu N,N-numernin-2-(1-merun-1H-nupason-4-un)-9H-
nupposo[2,3-b:4,5-c'|nunupuaun-7-amus (0,035 r, 59%).

'H smP (400 MI'u, DMSO-dg) 6 3,09 (s, 6H), 3,90 (s, 3H), 6,40 (s, 1H), 7,43
(d,J=38,0T', 1H), 7,99 (S, 1H), 8,23 (m, 2H), 8,80 (s, 1H), 11,56 (s, 1H).

MC (ESI) m/e (M+1)": 293,20.

Coenunenus popmynsl I-A-4

Cl

s
B cl
Ho' N/ NH,

- NH2 o NH2 cas 148493.34-9 NI h N N
| i - N
\’O/ NN Z | > N AL\ ol

CAS 18437-58-6 ClI” "N” ~Cl )
i55 i56 i57

5-Hon-2-merunnupuans-4-amus (i55):
K pactBopy 2-metunnupunusa-4-amuna (5 r, 46 mmouieii) B Boxe (25 mu)

nobasisinu NayCO3 (3,4 1, 32 MMOJISI) U PEAKIIUOHHYIO CMECh KUISITHIIN ¢ OOpaTHBIM

xononunbHukoM. Jlobasnsiu KI (9,8 r, 59 mmouneit) u I, (9,3 1, 36 mmoreii B 50 mn
BOJbI) U KUITSITUIIN C OOPAaTHBIM XOJOAMIPHUKOM B TeueHue 7 4. Peakuno
OCTaHAaBJIMBAJIM PACTBOPOM THOCYJIb(aTa HATPUSA U COEUHEHNE SKCTPAruPOBAIH C
nomombo DCM. Opraan4eckuii CiIoil OTAENANN CYIIHIN Hall CyJb(aToOM HATPHUS U
KOHIIEHTPUPOBAJH MPU MOHWKEHHOM AaBieHuu. IlonydeHHbI OCTATOK OYHINAIH C
NOMOIIBIO KOJIOHOYHON XxpoMarorpadun Ha cunukaresne (100:200 memr) ¢
UCIIONb30BaHUEM 25% 3THialeraTa B FreKCaHe B KaUe€CTBE 3JTI0EHTA U MOJIyYaiH

UCKOMBIHN NPOAYKT, S-Hoa-2-merunnupunui-4-amus (155) (0,85 r, Beixon 8%).
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'H smMP (400 MI'u, DMSO-ds): 6 2,20 (s, 3H), 6,00 (s, 2H), 6,49 (s, 1H), 8,22
(s, 1H).

MC (ESI) m/e (M+1)": 235,

2',6'-Auxnop-6-metun-[3,3'-6unupuamnt]-4-amun (156):

5-Hon-2-merunnupuaus-4-amun (i55) (0,5 r, 2,1 MMOJIs) BBOAUIM B PEAKIMIO C
(2,6-muxnopnupuauH-3-mi)dopoHoBoit kucaoToi (0,530 r, 2,77 mMouns) B
COOTBETCTBUHU C METONUKOW A u monydanu 2',6'-nuxjaop-6-metun-[3,3"'-Ounupuaun]-4-
amuH (156) (0,22 r, Beixoxn 41%).

'H amP (400 MI'u, DMSO-dg) 6 2,49 (s, 3H), 6,02 (s, 1H), 6,48 (s, 2H), 7,63
(dd, J=7,9, 1,2 T'u, 2H), 7,86 — 7,74 (m, 1H).

MC (ESI) m/e (M+1)": 255.

2-Xnop-7-metun-9H-nuppono[2,3-b:4,5-¢' |nunupunun (157):

Huknuzanuto 2',6'-quxnop-6-metn-[3,3'-ounupunun]-4-amuna (156) (0,21 r,
0,82 MMOJIs1) MPOBOAMIN B COOTBETCTBUHU ¢ METOAUKON B u monyuanu 2-xmop-7-
metun-9H-nuppono[2,3-b:4,5-¢'|nunmupunun (157) (0,11 r, Beixon 61%).

'H smP (400 MI'u, DMSO-ds) 6 2,57 (s, 3H), 7,28-7,39 (m, 2H), 8,57 (d, J =
8,1 'y, 1H), 9,17 (s, 1H), 12,15 (s, 1H).

MC (ESI) m/e (M+1)": 217,9.

OO0mas cxema peakIuu s MOJyYEHHs] COeUHEeHHI mpuMepoB 45-47:

N XN
| N N HO, | N
N~ '\ B-R1 —> N~ Ny
i57 U5 COOTBETCTBYHOLUMIA CoeguHeHus npumepoB 45-47

achup 60pPOHOBOI KUCNOTHI

[Mpumep 45. 2-(6-Propnupunun-3-un)-7-metuia-9H-nuppono[2,3-b:4,5-
c'|nunupuaus:

2-Xnop-7-metun-9H-nuppono[2,3-b:4,5-c' | nunupunun (157) (0,08 r,
0,37 MMOJIs1) BBOOMJIM B peakiuio ¢ (6-propnupuaun-3-mia)OOpOHOBOH KUCIOTON
(0,078 r, 0,56 Mmmous) B coorBeTcTBHHU ¢ MeToaukoi C u monyvanu 2-(6-
bropnupunuH-3-un)-7-metun-9H-nuppono[2,3-b:4,5-c'|aunupunun (0,034 r, BeIXOA
33%).

'H smP (400 MI'u, DMSO-dg) 6 2,60 (s, 3H), 7,34 — 7,36 (m, 2H), 7,96 (d, J =
8,4 T'u, 1H), 8,67 — 8,73 (m, 2H), 9,02 (s, 1H), 9,25 (s, 1H), 12,26 (s, 1H).

MC (ESI) m/e (M+1)": 279,
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ITpumep 46. N-Metun-5-(7-merun-9H-nuppono[2,3-b:4,5-c'|nunupuaun-2-
WJT)TUKOJIMHAMHUN

2-Xnop-7-metun-9H-nuppono[2,3-b:4,5-c' | nunupuaun (157) (0,15 r,
0,69 Mmouts) BBOAUIU B peakunto ¢ N-meTun-5-(4,4,5,5-rerpamerun-1,3,2-
nuokcaboponan-2-un)nukoauaamuaom (0,27 r, 1,0 MMoJisi) B COOTBETCTBUH C
metonukoi C u monyyanu N-metun-5-(7-metun-9H-nuppono[2,3-b:4,5-
c'lnunupunaun-2-un)nukoaunamun (0,06 r, Beixon 28%).

'H amp (400 MI'u, DMSO-dg) 6 2,86 (d, J = 4,8 I';, 3H), 2,62 (s, 3H), 7,35 (s,
1H), 8,08 (d, J =8,1 T, 1H), 8,17 (d, J =8,2 I'u, 1H), 8,76 — 8,67 (m, 2H), 8,85 (d, J
=5,1Tu, 1H), 9,29 (s, 1H), 9,40 (s, 1H), 12,34 (s, 1H).

MC (ESI) m/e (M+1)": 318,00.

ITpumep 47. 3-Metun-7-(1-merun-1H-nupaszon-4-un)-SH-nuppono[3,2-c:4,5-
¢'|nunupuaus:

2-Xnop-7-metun-9H-nuppono[2,3-b:4,5-c'|nunupunus (157) (0,1 r, 0,46 mmons)
BBOAMWJIH B peakuuio ¢ 1-metun-4-(4,4,5,5-rerpamerun-1,3,2-quokcadboponan-2-ui)-
1H-nupazonom (0,115 1, 0,55 mmounsa) B coorBeTcTBUH ¢ MeToaukoil C u monyyanu 3 -
metun-7-(1-merun-1H-nupazon-4-un)-SH-nuppono[3,2-c:4,5-c' | aunupunun (0,088 r,
BbIXOT 73%).

'H smP (400 MI'u, DMSO-de) 6 2,58 (s, 3H), 3,91 (s, 3H), 7,26 (s, 1H), 7,56
(d, J=8,3 Ty, 1H), 8,05 (s, 1H), 8,31 (s, 1H), 8,49 (d, J = 8,1 I'y, 1H), 9,14 (s, 1H),
12,02 (s, 1H).

MC (ESI) m/e (M+1)": 264,00.

Coenunenust popmyisl [-A-5

NO, NO, NO, NH,
— NH,
z = v __
}\|+ / —)HO « | e - | —_— - | —_ |
o N N N —0 \N %
o o}
i58 ~ 59 )

CAS 5470-66-6 61

HO_ =
B P
HO” Q_
c
CAS 148493-34-9

NH,
N — —
N
\\ / A\ Cl \ / \ /, Cl
~0 N/ <~—— —0 N N
Cl
i63

i62

(4-Hutponupunusn-2-un)meranon (158):
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IIpu mepeMemInBaHUU K pacTBOPY 2-MeTUI-4-HUTponupuanH-1-okcuaa (5 r,
32,46 mmousi) B DCM (50 M) mo xarusim noOasasnu pactsop TFAA (20,44 1,
97,40 mmounsi) B DCM 1 peakIIMOHHYIO CMECh IepeMeInBaIu NPU KOMHATHON
TeMmmnepatype B TeueHue 3 nHel. 3a mpoTekaHueM peakuuu ciaenunu ¢ nomoupo TCX.
ITocne 3aBeplIeHNs peakLMU PAaCTBOPUTEINb BbITAPUBAJIN IPU MOHUKEHHOM JaBJICHUU.
Ocrartoxk pazbasisinu metanosiom (100 M) u HackimeHHBIM pacTBopoM KoCOj3
(50 mu). ITony4eHHBIN pacTBOp MepeMeIIUBaIM TP KOMHATHOI TeMmepaType B
TedueHue 4 4. PacTBopuTeNb BBITAPUBAJIN PU MOHMKEHHOM JaBlieHUU. OCTaTOK
pa3zbaBJisiu BOJOH M 3KCTparupoBain 3TuianeratoM. OpraHudecKuil CJIONH OTAEISIIH,
CYIIHMJIM HaJ CYJb(AaTOM HATPHS U KOHLUEHTPHUPOBAJHU MPH NOHU KEHHOM JAaBJICHUU U
nony4anu (4-autponupuanH-2-un)meranon (i58) (4,5 r, Berxox 97%).

'H samP (400 MI'u, DMSO-dg) 6 4,70 (s, 2H), 5,82 (s, 1H), 7,98 (d, J = 5,2 I'ny,
1H), 8,08 (s, 1H), 8,88 (d, J = 5,2 I', 1H).

2-(Metokcumerun)-4-aurponupunus (159):

K pactBopy (4-sutponupunus-2-un)meranona (158) (2,3 r, 14,93 mmons) 8 THF
(40 mur) mpu 0°C nobasnsanu NaH (0,89 r, 22,40 MMounst) U mepeMeIInBaiyd B TEUCHUE
5 mun. loGasnsiu Mel (3,18 r, 22,4 MMoOJIs1) 1 peakIIMOHHON CMeCH J1aBaju
HarpeThCs 10 KOMHATHON TeMIIepaTyphbl U €€ epeMelInBaiu B TedeHne 4 4. 3a
npoTtekaHueM peakuuu ciaenunu ¢ nomoupio TCX. Tlocie 3aBepiieHus peakuu
peakIUI0 OCTaHABJIMBAJIH BOAON U CMECh HKCTPArupOBaJi STHJIALETATOM.
OpraHudeckuil CI0W OTAENSANN, CYLIIWIN HaJ Cyab(aToM HATPHUS U KOHLEHTPUPOBAIU
IPpU MOHM)XEHHOM JaBlieHUU. HeouneHHbIi TPOAYKT OUHIIAH C TOMOLIBIO
KOJIOHOYHOH xpoMarorpaduu Ha cunmkarene (60:120 mewm) ¢ ucnonb3zoanuem 10%
STHUJIAIIETATA B H-T€KCAHE B KaUE€CTBE AJIOCHTA U NOJIy4daIH 2-(METOKCUMETHN )-4-
Hutponupuaul (159) (0,775 r, Beixoxn 31%).

'H samP (400 MI'u, DMSO-dg) & 3,44 (s, 3H), 4,66 (s, 2H), 8,08 — 8,00 (m, 2H),
8,91 (d,J =5,2 T, 1H).

MC (ESI) m/e (M+1)": 169,00.

2-(MeTtokcumeTun)nupuanH-4-amuH (160):

K pactBopy 2-(MeTokcumeTun)-4-aurponupununa (i59)(1,5 r, 8,92 mmouns) B
stanotie (150 mn) nobasnsiau Pd/C (0,7 r) u peakIMOHHYIO CMeCh NepeMEeIInBaIu B

aBTOKJIaBE MDY KOMHATHOU TeMIlepaType U NPU AaBICHUU BOAOpOaa, paBHOM 100

L 2
byHT-cuna/noiM, B TeueHue 3 4. 3a IpOTEKaHUEM pPeaKL U CIEIUIN C TOMOLIBIO
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TCX. ITocne 3aBeplIeHHs] peakUHu cMeCh (UIBTPOBAIU Uepe3 LUEeIUT U GUIbTPaT
KOHIIEHTPUPOBAJIH MPU MOHMUKEHHOM JABJIEHUH U MOJy4aiu 2-
(merokcumerun)nupuaun-4-amut (160) (1,1 r, Berxox 89%).

'H sMP (400 MI'u, DMSO-dg) 6 3,43 (s, 3H), 4,26 (s, 2H), 5,98 (s, 2H), 6,34
(dd, J=5,5,2,3 T, 1H), 6,53 (d, J =2,3 Ty, 1H), 7,89 (d, J = 5,6 T', 1H).

MC (ESI) m/e (M+1)": 139,00.

5-Uon-2-(MeToxcuMeTH)nupuanH-4-amuH (i61):

K pactBopy 2-(MeTokcumerun)nupuanH-4-amuna (160) (1 r, 7,246 mmouns) B
Boze (40 mu) nobasusanu Nay,CO3 (0,599 1, 5,72 MMOJIsS) U peaKLIHOHHYIO CMECh
Harpesaiu npu 100°C. 3aTem npu Takoii xe temneparype nodasmsum KI (1,53 T,
9,275 mmouns) u wox (1,45 r, 5,72 mmonst). PeakIIHOHHYIO CMeCh MepEeMEINBAIHN MTPU
100°C B Tedyenue 2 4. 3a nporekaHueM peakuuu ciaenuiu ¢ nomoinso TCX. ITocne
3aBEPIIEHUs PEaKIUU PEaKIUI0 OCTAHABIMBAJIU BOJAOH U CMECh 3KCTPAarupoOBalIH
stunaneratoM. OpraHN4YecKui CJIOH OTAENANN, CYIIHJIHN Hall CYJNb(aTOM HATPHS U
KOHIIEHTPUPOBAJH NMPHU MOHWKEHHOM JaBjeHUH. HeounmeHHbIH NPOAYKT OYHINAIH C
NOMOIIBIO KOJIOHOYHOU XxpoMarorpadun Ha cunukareie (100-200 mem) ¢
ucronab3oBaHueM 50% sTHinaneraTa B H-reKCaHax B Ka4eCTBE JJIFOEHTA U MOJydalu 5-
fon-2-(merokcumerun)nupuaun-4-amus (161) (0,75 r, Beixox 39%).

'H smP (400 MI'u, DMSO-dg) & 3,34 (s, 3H), 4,26 (s, 2H), 6,17 (s, 2H), 6,70 (s,
1H), 8,28 (s, 1H).

MC (ESI) m/e (M+1)": 265,00.

2',6'-Iuxnop-6-(merokcumerwn)-[3,3'-Ounupunuu]-4-amun (162):

5-Uon-2-(meroxcumern)nupunun-4-amun (i61) (0,75 T, 2,84 MMOJIs) BBOAUIH B
peakumo ¢ (2,6-nuxJopnupuaAnH-3-ui)0opoHoBoH kuciaoToit (0,762 1, 3,97 mmons) B
coorBercTBUU ¢ MeToaukoi C u monyvanu 2',6'-nuxmnop-6-(meTokcumerun)-[3,3'-
Oounupunuu|-4-amus (162) (0,6 r, Beixon 75%).

'H smP (400 MI'u, DMSO-dg) 6 3,40 (s, 3H), 4,36 (s, 2H), 6,21 (s, 2H), 6,70 (s,
1H), 7,68 — 7,52 (m, 2H), 7,85 (d, J = 6,9 I'n;, 1H).

MC (ESI) m/e (M+1)": 284,00.

2-Xnop-7-(merokcumerun)-9H-uppono[2,3-b:4,5-c' | nunupunun (163):
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Huknuzanuto 2',6'-quxnop-6-(merokcumernn)-[3,3'-oOunupuaun]-4-amuna (162)
(1,2 1, 4,24 MMOs1) IPOBOAMIN B COOTBETCTBUHU C MEeTOAUKON B u monyuanu 2-xnop-
7-(meToxkcumetmn)-9H-nuppono[2,3-b:4,5-¢' | nunupunun (163) (0,55 r, Bexox 55%).

'H samP (400 MI'u, DMSO-dg) & 3,42 (s, 3H), 4,63 (s, 2H), 7,21-7,30 (m, 1H),
7,37 (d,J =8,1 T'u, 1H), 7,48 (s, 1H), 8,64 (d, J = 8,1 I'u, 1H), 9,30 (s, 1H).

MC (ESI) m/e (M+1)": 284,00.

OO6mas cxemMa peakuuu IJis MOJYYEeHHUsI COeAUHEeHUN npumepoB 49-51:

~
oY N " HO o YN N
NoA~7 '\ B-R1 —> N~
— cl + HO \ R1
UM COOTBETCTBYIOLWMNIA
achup 6OPOHOBOI KUCNOTbI

~

i63 CoeauHeHus npumepos 48-50

ITpumep 48. 2-(6-PTopnupunun-3-un)-7-(merokcumermn)-9H-nuppono[2,3-
b:4,5-c'|nunupunux:

2-Xnop-7-(meTokcumerun)-9H-uppono[2,3-b:4,5-c' | nunupuaun (i63) (0,08 r,
0,323 mMMoutsi) BBOAUIHU B peakuuio ¢ (6-proprnupuanH-3-min)O0poOHOBOI KUCIOTOH
(0,068 r, 0,485 MmouIst) B COOTBETCTBUU ¢ MeToaukol D u nonyvanu 2-(6-
dropnupunuH-3-un)-7-(merokcumerun)-9H-nuppono[2,3-b:4,5-c' | aunupuans
(0,046 1, 23%).

'H smP (400 MI'u, DMSO-dg) & 3,44 (s, 3H), 4,64 (s, 2H), 7,36 (dd, J = 8,8,
2,9 Ty, 1H), 7,48 (s, 1H), 8,00 (d, J = 8,1 T'u, 1H), 8,72 (d, J = 7,8 T'u, 2H), 9,03 (s,
1H), 9,32 (s, 1H), 12,38 (s, 1H).

MC (ESI) m/e (M+1)": 309,10.

IMpumep 49. 5-(7-(Metokcumerun)-9H-nuppono[2,3-b:4,5-c' | nunupuaun-2-mn)-
N-MeTHJITHUKOJIHHAMHUN

2-Xnop-7-(merokcumerun)-9H-nmuppono[2,3-b:4,5-c' | nunupuaun (163) (0,08 r,
0,323 mmouisi) BBOAUIU B peakuuro ¢ 1-metun-4-(4,4,5,5-rerpamerun-1,3,2-
nuokcaboponan-2-un)nukonuHamunom (0,127 r, 0,485 MMOJIs1) B COOTBETCTBHH C
metonukoil C u monyuanu 5-(7-(merokcumernn)-9H-nuppono[2,3-b:4,5-
c'lmunupuaun-2-un)-N-metunnukonuaamug (0,027 r, 24%).

'H sMP (400 MI'u, DMSO-dg) 6 2,86 (d, J = 4,8 I'i, 3H), 3,44 (s, 3H), 4,65 (s,
2H), 7,49 (s, 1H), 8,10 (d, J = 8,1 I'u, 1H), 8,17 (d, J = 8,3 I'y, 1H), 8,68-8,81 (m,
2H), 8,85 (d, J =5,2 Ty, 1H), 9,34 (s, 1H), 9,40 (d, J = 2,2 I'u, 1H), 12,44 (s, 1H).

MC (ESI) m/e (M+1)": 348,00.



10

15

20

25

- 100 -

ITpumep 50. 7-(Metokcumernn)-2-(1-metun-1H-nupazon-3-un)-9H-
nupposo[2,3-b:4,5-c' | nunupuaus:

2-Xnop-7-(meroxkcumerun)-9H-nmuppono[2,3-b:4,5-c' |aunupunun (163) (0,06 r,
0,249 mMmouis1) BBOAUIHU B peakuuio ¢ 1-metun-4-(4,4,5,5-rerpamerun-1,3,2-
nuokcaboponan-2-un)-1H-nupaszonom (0,075 r, 0,364 MMOJIsT) B COOTBETCTBUU C
METOAUKOH A u mony4anu 7-(MmeTokcumetun)-2-(1-merun-1H-nupazon-3-un)-9H-
nupposio[2,3-b:4,5-c'|nunupunusn (0,019 r, 27%).

'H amp (400 MI'u, DMSO-dg) & 3,42 (s, 3H), 3,92 (s, 3H), 4,62 (s, 2H), 7,42 (s,
1H), 7,60 (d, J = 8,1 T'u, 1H), 8,06 (s, 1H), 8,33 (s, 1H), 8,54 (d, J = 8,1 I'u, 1H), 9,21
(s, 1H), 12,15 (s, 1H).

MC (ESI) m/e (M+1)": 294,00.

Coenunenns popmyinsl I-B:

HO
\

HO-B
I -~
cI“~N"~cl

NH, CAS 148493-34-3 N7 X NH, §
NS L~ NN NN
_ — XY — | /N — || N
l L 7 Y—ci =8
CI”>N""cl — __/d
i64 i65 i66

CAS 105752-11-2

2,6-Auxnop-[3,4'-Ounupunun]-3'-amun (164):

IIpu nepeMeminBaHuu K pacTBopy 4-oanupuauH-3-amuna (2 r, 9,0 mmoss) B
1,4-nuokcane (84 mu) nobasisnu (2,6-TUXIOPIUPUINH-3-1JT)OOPOHOBYIO KHUCIOTY
(2,4 1, 12,5 mmouns) u pactBop K3POy (5,6 T, 26,0 mmoust) B Bone (28 min) u
PEaKLMOHHYI CMeCh JAera3upoBasiu aproHomM B Tederue 20 muH. JJoOassiu
PdCl,(PPh3), (0,7 1, 0,99 MMons) 1 peaKLIMOHHYIO CMECh HArpeBaju B
repmeTusupoBaHHoi npodupke npu 100°C B Teuenune 16 4. 3a npoTekaHUEM peaKkIuu
cnequnu ¢ nomoubio TCX. Ilocne 3aBepiueHus peakliMi PeakHOHHYIO CMeCh
pazbaBisiv BONOUW U GUIBTPOBANH. BOXHBIN CIOH 3KCTparupOBaIH STHIALIETATOM.
Opranuueckuii CIOH OTHOENSUIH, CYLIIUIN HaA O€3BOIHBIM CYIb(aTOM HATPHUS H
KOHIIEHTPUPOBAJH MPHU MOHWKEHHOM JaBjeHUH. HeounImeHHbIH NPOAYKT OYHINATH C
NMOMOIIBIO KOJIOHOYHOH XxpoMarorpaduu Ha crnukaresne (100:200 mem) ¢
UCIIONb30BaHUEM 2% METaHOJIa B TUXJOPMETaHe B KA4ECTBE 3JII0EHTA U MMOJyJaau

2,6-nuxnop-[3,4'-6unupunuu]-3'-amun (164) (1,08 r, Berxon 51%).
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'H smMP (400 MI'u, DMSO-dg) & 5,26 (s, 2H), 6,93 (d, J =4,9T'u, 1H), 7,51-
7,68 (m, 1H), 7,79-7,89 (m, 2H), 8,08 (s, 1H).

MC (ESI) m/e (M+1)": 240,00.

2-Xnop-9H-nuppono[2,3-b:5,4-c'Jnunupunun (165):

5 Huknuzauuto 2,6-nuxnop-[3,4'-6unupunun]-3'-amuna (164) (1 r, 4,1 mmous)
MPOBOJMJIN B COOTBETCTBUM ¢ MeToaukol B u monyuanu 2-xnop-9H-nuppono[2,3-
b:5,4-c'|aunupunun (165) (0,749 r, Bbixon 89%).

'H smP (400 MI'u, DMSO-dg) 6 7,38 (d, J =8,2T'u, 1H), 7,68 (s, 1H), 8,17 (d,
J=7,3Tu, 1H), 8,45 (d, J=7,1 1H), 8,72 (d, J = 8,2 'y, 1H), 8,97 (s, 1H).
10 MC (ESI) m/e (M+1)": 204,00.
2-Xnop-9-((2-(TpumeTuacHINI)3TOKCH)MeTH )-9H-tuppono[2,3-b:5,4-
c'|nunupunun (166):
Beenenue 3amutHO# rpynnsl SEM B 2-xnop-9H-ntuppono[2,3-b:5,4-
c'lmunupunus (165) (0,74 r, 3,6 MMOJIsI) MPOBOAUIIH B COOTBETCTBUU C METOIUKON E u
15 nosy4danu 2-xyuop-9-((2-(TpuMeTuncHII)3ToKCH )MeTHn )-9H-nmuppoino[2,3-b:5,4-
c'|nunupunus (166) (0,31 r, Berxox 26%).
'H smP (400 MI'u, DMSO-dg) 6 -0,15 (s, 9H). 0,77 — 0,89 (m, 2H), 3,48 — 3,60
(m, 2H), 5,95 (s, 2H), 7,48 (d, J = 8,2 T'u, 1H), 8,23 (d, J =5,3 T, 1H), 8,55 (d, J =
5,2Tn, 1H), 8,78 (d, J = 8,1 I', 1H), 9,17 (s, 1H).
20 MC (ESI) m/e (M+1)": 334,00.
IMpumep 51. 2-(1-Metun-1H-nupazon-4-un)-9H-nuppono[2,3-b:5,4-

c'|nunupuauH:

0.0
A
SEM @ SEM , )
\ N N
— NN CAS 761446-44-0 — N /i N = N/ N
N /R e N ] KN N | N
\_ — — \_/ — — 7 —
i66 i67 CoeaunHeHue npumepa 51

2-(1-Metun-1H-nupazon-4-mn)-9-((2-(Tpumerrincunuin)3Tokcu ) metni )-9H-
25 nupposo[2,3 b:5,4c | punupunun (167):
2-Xnop-9-((2-(rpumernncunuin)sTokcu)meTnn)-9H-nuppono[2,3-b:5,4-
c'|nunupunus (166) (0,2 r, 0,59 Mmmons) BBOAMIH B peakuio ¢ 1 -metun-4-(4,4,5,5-

2 2 2

terpameTmi-1,3,2-nuokcaboponan-2-un)- 1 H-nupazonom (0,160 r, 0,77 mmouns) B
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coorBercTBUU ¢ MeTonukoil C u monyvanu 2-(1-metun-1H-nupaszon-4-un)-9-((2-
(TpuMmernncunun)stokcu)merun)-9H-nuppono[2,3 b:5,4c | aunupunun (167) (0,105 r,
BbIXOH 47%).

'H sMP (400 MI'u, DMSO-dg) 6 -0,19 (s, 9H), 0,90 (t, J = 8,1 ', 2H), 3,57 (4,
J=8,1T'u, 2H), 3,93 (s, 3H), 5,99 (s, 2H), 7,67 (d, J = 8,1 I'u, 1H), 8,09-8,19 (m,
2H), 8,40-8,50 (m, 2H), 8,63 (d, J = 8,1 I', 1H), 9,06 (s, 1H).

MC (ESI) m/e (M+1)": 380,00.

2-(1-Metun-1H-nupazon-4-un)-9H-nuppono[2,3-b:5,4-c'|nunupunuu
(coenqunenue nmpumepa 51):

VY nanenne 3amutHoi rpynnel SEM u3 2-(1-metun-1H-nupaszon-4-un)-9-((2-
(TpuMmertmacunun)sTokcu)metun)-9H-nuppono[2,3 6:5,4c |launupununa (i67) (0,1 r,
0,26 MMOJIs1) MPOBOAMIN B COOTBETCTBUU ¢ MeTonukon F u monyuanu 2-(1-metun-1H-
nupason-4-un)-9H-nuppono[2,3-b:5,4-c'|punupunun (0,03 r, Berxox 47%).

'H sMP (400 MTI'u, meTanon-dys) & 3,98 (s, 3H), 7,58 (d, J = 8,0 I';, 1H), 8,06
(d,J=5,8Tu, 1H), 8,13 (s, 1H), 8,26 (s, 1H), 8,34 (d, J =5,4 T, 1H), 8,52 (d,J =
7,8 T'u, 1H), 8,82 (s, 1H).

MC (ESI) m/e (M+1)": 250,05.

ITpumep 52. 2-(1H-ITupazon-4-un)-9H-nuppono[2,3-b:5,4-c'| nunupunun:

D

o._.0
B

: ™

I
N N
269410-08-4
N \
S{f OB B o0 wat

CoeauHeHue npumepa 52

2-(1H-ITupazon-4-un)-9-((2-(TpuMeTUICHIIII )3 TOKCH )MeTH ) -OH-tupposo[ 2,3 -
b:5,4-c'|nunupunun (168):

2-Xnop-9-((2-(TpuMeTHICHINI)3TOKCH)MeTH )-9H-ttuppono[2,3-b:5,4-
c'|aunmupunus (166) (0,2 r, 0,59 mMons) BBOAUIHN B peakunio ¢ 4-(4,4,5,5-reTpameTn-
1,3,2-nuokcaboponan-2-un)-1H-nupazonom (0,152 r, 0,78 MMOJIsI) B COOTBETCTBHH C
metonukoit G u nmonyyanu 2-(1H-nmupazon-4-mn)-9-((2-
(Tpumermncunun)sTokcu)metun)-9H-nuppono[2,3-b:5,4-c' | nunupunus (168) (0,1 r,

BbIXOT 47%).
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'H ssmMP (400 MI'u, DMSO-d) 6 -0,19 (s, 9H), 0,95 (t, J = 8,1 ', 2H), 3,57 (4,
J=38,1Tu, 2H), 6,01 (s, 2H), 7,69-7,76 (m, 1H), 8,12 (d, J = 5,1 I'y, 1H), 8,20-8,26
(m, 1H), 8,44-8,52 (m, 2H), 8,64 (dd, J = 8,2, 1,9 I'u, 1H), 9,06 (s, 1H), 13,17 (s, 1H).

MC (ESI) m/e (M+1)": 366,00.

2-(1H-ITupazon-4-un)-9H-nuppono[2,3-b:5,4-c' |aunupuans (coennHeHe
npumepa 52):

VY nanenue 3amutHoi rpynnsel SEM u3 2-(1H-nupaszon-4-umn)-9-((2-
(TpuMmeTtwmiacunun)s3Tokcu)mMmetun)-9H-muppono[2,3-b:5,4-c' |nunupununa (168) (0,1 r,
0,27 MMOJIs1) MPOBOIMJIN B COOTBETCTBUH ¢ MeToaukoi F u monyvanu 2-(1H-nupazo-
4-un)-9H-nuppono[2,3-b:5,4-c'|punupunun (0,03 r, Berxox 48%).

'H samP (400 MI'u, DMSO-dg) & 7,62-7,70 (m, 1H), 8,04-8,10 (m, 1H), 8,16 (s,
1H), 8,31-8,50 (m, 2H), 8,56-8,64 (m, 1H), 8,84 (s, 1H), 12,08 (s, 1H), 13,14 (s, 1H).

MC (ESI) m/e (M+1)": 236,05.

ITpumep 53. N-Metun-5-(9H-nuppono[2,3-b:5,4-c' | nunupunns-2-

WJT)TUKOJTMHAMHUN

0_0
B
"
Q
NSO
EM ! SEM 0 0
NN CAS 945863-21-8 NN = NN /[
= S—Cl = \ / _ N = Q N—
NQ_Q’ - N\/// \NN_>\/// \_N
i66 i69

Coeauenme npumepa 53

N-Metun-5-(9-((2-(TpumMeTuacuin)3Tokcu )MmeTun )-9H-nmuppono[2,3-b:5,4-
c'|lnunupuaun-2-win)nukonuHamug (169):

2-Xnop-9-((2-(TpumMeTHaCcHINI)3TOKCH)MeTHN )-9H-ttuppono[2,3-b:5,4-
¢'|nunmupunus (166) (0,2 r, 0,59 MmMons) BBOAIIHN B peakiuto ¢ N-metuin-5-(4,4,5,5-
terpameTii-1,3,2-nuokcaboponan-2-un)nukoauaamugaom (0,204 r, 0,78 mmouns) B
cooTBeTCTBUHU ¢ MeTonukoi G u monxyuanu N-metuia-5-(9-((2-
(TpuMmertmicunun)sTokcu)mMetun)-9H-nuppono[2,3-b:5,4-c' | nunupunun-2-
wi)nukonrnHamug (169) (0,13 r, Berxon 50%).

'H saMP (400 MI'u, DMSO-dg) 6 -0,22 (s, 9H), 0,93 (t, J = 8,1 'y, 2H), 2,87 (d,
J=4,9Tu, 3H), 3,67 (t, ] = 8,1 I'u, 2H), 6,09 (s, 2H), 8,13-8,29 (m, 3H), 8,55 (dd, J =
5,2, 1,2 T'u, 1H), 8,79-8,92 (m, 3H), 9,17 (d, J = 1,2 T'u, 1H), 9,50 (brs, 1H).
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MC (ESI) m/e (M+1)": 434,00.

N-Metun-5-(9H-nuppono[2,3-b:5,4-c' | aunupuanH-2-un)nuKOIUHAMHU
(coenunenue npumepa 53):

VY nanenue 3amutHol rpynnel SEM u3 N-metun-5-(9-((2-
(TpumeTuacunui)3ToKkcH )MetHi)-9H-tuppono[2,3-b:5,4-c' |nunupunun-2-
un)nukonuHamuaa (i69) (0,12 r, 0,27 MMoJIsl) MPOBOIMUIN B COOTBETCTBUHU C
metonukoi F u monyvanu N-metui-5-(9H-nuppono[2,3-b:5,4-c' | nunupunun-2-
wi)nukonuHamug (0,048 r, Berxox 59%).

'H AMP (400 MI'y, DMSO-d¢) & 2,87 (d, J = 4,8 T'w, 3H), 8,09 (d, J = 8,2 ',
1H), 8,19 (t, J = 6,2 ', 2H), 8,45 (d, J = 5,2 T, 1H), 8,75 (dd, J = 8,2, 2,4 'y, 1H),
8,85-8-87 (m, 2H), 8,93 (s, 1H), 9,42 (s, 1H), 12,35 (s, 1H).

MC (ESI) m/e (M+1)": 305,10.

CxeMa peakLuu JUisl TOJIy4YE€HUsI COEAUHEHUN npumepoB 54-55:

HO..OH
A
I ZN
N XN F N
% 351019-18-6 N| )N N NN
N\ — = N\ | N
/¢l _ Sp ™ A~ \_/ N/
== — — N
i65 H
CoeaunHeHue npumepa 54 CoeauHeHwne npumepa 55

ITpumep 54. 2-(6-@ropnupunus-3-un)-9H-nuppono[2,3-b:5,4-c' | nunupunusx:

2-Xnop-9H-nuppono[2,3-b:5,4-c'|nunupuann (165) (0,4 r, 1,9 mmounst) BBoaHIH
B peakuuio ¢ (6-¢propnupuauH-3-un)dopoHoBoit kuciaorol (0,33 r, 2,3 MMous) B
COOTBETCTBUHU C METOAMKON A U moay4danu 2-(6-propnupunus-3-un)-9H-
nupposo[2,3-b:5,4-c'|nunupunusn (0,105 r, Beixon 20%).

'H smMP (400 MI'u, DMSO-dg) 6 7,38 (dd, J=8,75, 2,92 T'u, 1H), 8,01 (d, J=8,08
I'u, 1H), 8,19 (d, J=5,39 I'u, 1H), 8,45 (d, J=5,39 'y, 1H), 8,71 - 8,84 (m, 2H), 8,92
(s, 1H), 9,06 (d, J=2,24 'y, 1H), 12,31 (s, 1H).

MC (ESI) m/e (M+1)": 265,1.

ITpumep 55. N-Metun-5-(9H-nuppono[2,3-b:5,4-c' | aunupunus-2-un)nupuanH-
2-amuH:

2-(6-Propnupunun-3-uwn)-9H-nuppono[2,3-b:5,4-c'|nunupunun (coenuaeHue
npumepa 54) (0,05 r, 0,18 mmoust) nobaBnsiiu K pacTBOpY MeTUiaMuHa (4 M) u

peakLMOHHYI0 cMech Harpesanu npu 120°C B Teuenue 16 4. 3a mpoTekaHueM peakluu
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caequnu ¢ nomoubo TCX. Ilocne 3aBepiieHus peakliMu PeaKLUOHHYIO CMECH
KOHIIEHTPUPOBAJH NPU MOHMUKEHHOM JABJIEHUH U MoJy4anu octaTok. OcraTok
IPOMBIBAJIU pacTBOpoM OukapboHaTa HaTpusa U punprpoBanu. [lonydeHHoe TBepaOe
BEIL[€CTBO MPOMBIBAJIN BOAOH, MEHTAHOM U aLlETOHUTPUIJIOM, CYIIUIN U mojaydaiu N-
meTtuia-5-(9H-nuppono[2,3-b:5,4-c' | nunupuaun-2-un)nupuann-2-amus (0,025 r,
BbIx0 48%).

'H simP (400 MI'u, DMSO-d¢) & 2,82 (s, 3H), 7,36 (dd, J = 8,6, 2,9 ', 1H),
7,50 (d,J =5,7Tn, 1H), 8,01 (d, J=8,1 Ty, 1H), 8,51 (d, J =5,7 Ty, 1H), 8,60 ( m,
1H), 8,74 (m, 2H), 8,42 (m, 2H), 12,40 (s, 1H).

MC (ESI) m/e (M+1)": 275.9.

[Tpumep 56. 2-(4-Metokcu-1H-nupazon-1-uwn)-9H-nuppono[2,3-b:5,4-

¢'|munupuaun

:>—o

SEM
~N N N
c| —> N\/\L —_— P 7N N.\j\
— — _

166 i7 CoeauHeHue npumepa 56
2-(4-Metokcu-1H-nupazon-1-umn)-9-((2-(TpuMeTuacunum)3Tokcu)metnn)-9H-
nupposio[2,3-b:5,4-c'|aunupunun (i70):
2-Xnop-9-((2-(tpumermncunmn)sTokcu)mernn)-9H-nmuppomno[2,3-b:5,4-
¢'|launupunun (166) (0,25 r, 0,75 mmoss) BBOAUIH B peakuuto ¢ 4-metokcu-1H-
nupasosom (i137) (0,088 r, 0,9 MMOJIsT) B COOTBETCTBHH C METOAUKOH J U monyyanu 2 -
(4-metokcu-1H-nupazon-1-mn)-9-((2-(TpumMeTHincuanm)3Tokcu )metn )-9H-
nupposo[2,3-b:5,4-c'|nunmupunus (170) (0,11 r, BeIxOA 37%).

'H smP (400 MI'u, DMSO-d) 6 -0,19 (s, 9H), 0,87 (t, J = 7,7 T'u, 2H), 3,58 (4,
J=7,7Tu, 2H), 3,85 (s, 3H), 6,04 (s, 2H), 7,73 (d, J =8,0 ', 1H), 7,88 (d, J = 8,5
I'u, 1H), 8,16 (d, J = 7,5 I'u, 1H), 8,46-8,56 (m, 2H), 8,80 (d, J = 8,4 'y, 1H), 9,10 (s,
1H).

MC (ESI) m/e (M+1)": 396,00.

2-(4-Metokcu-1H-ntupazon-1-mn)-9H-nuppono[2,3-b:5,4-c'|nunupunun

(coenunenue npumepa 56):
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VY nanenne 3amutHoi rpynmnel SEM u3 2-(4-metokcu-1H-nupaszon-1-um)-9-((2-
(TpuMmertnncunun)stokcu)metun)-9H-nuppono[2,3-b:5,4-c' | nunupununa (170) (0,1 r,
0,25 MMOJ1s1) MPOBOAMIN B COOTBETCTBHU ¢ MeToaukol F u nmonyuanu 2-(4-metokcu-
1H-nupaszon-1-un)-9H-nupposno[2,3-b:5,4-c'|aunupunun (0,04 r, Berxon 59%).

'H smMP (400 MI'y, DMSO-ds) & 3,84 (s, 3H). 7,72 (s, 1H), 7,83 (d, J = 8,5 I'Ly,
1H), 8,11 (d, J =5,2 T, 1H), 8,31 (s, 1H), 8,42 (d, J = 5,3 T'u, 1H), 8,76 (d, J = 8,4
I'n, 1H), 8,88 (s, 1H), 12,22 (s, 1H).

MC (ESI) m/e (M+1)": 266,00.

Coenunenus popmyinsl I-C:

HO
A

Cl

N NH, CAS 148493-34-9 §EM
N
u b N b N
| = \ = Y N
Cl

CAS 104830-06-0

2'.6'-Nuxnop-[3,3'-Ounupunuu]-2-amuH (171):

3-Uonnupuauu-2-amus (0,5 r, 2,27 MMOJIs) BBOAMIH B peakiuio ¢ (2,6-
OUXJIOPTUPUANH-3-11)00poHoBO# kuciaoToi (0,607 r, 3,1 MMOJIsI) B COOTBETCTBHH C
MeTonukoi A u monyvanu 2',6'-guxnop-[3,3'-6unupuaun]-2-amus (171) (0,227 r,
BbIXOH 22%).

'H ssmMP (400 MI'u, DMSO-dg) & 5,77 (brs, 2H), 6,62 (m, 1H), 7,28 (dd, J = 7,3
1,8 T'u, 1H), 7,43-7,67 (m, 1H), 7,83 (d, J = 7,9 ', 1H), 8,02 (m, 1H).

MC (ESI) m/e (M+1)": 240.

2-Xnop-9H-nuppono[2,3-b:5,4-b' | nunupunuu (i72):

Huknuzanuto 2',6'-nquxnop-[3,3'-Ounupuaun]-2-amuna (171) npoBonuiu B
COOTBETCTBHUU ¢ MeTOAUKOH B u monyvanu 2-xnop-9H-nuppono[2,3-b:5,4-
b'lnunupunus (172) (0,5 r, BeIxOA 65%).

'H smP (400 MI'u, DMSO-d¢) 6 7,32-7,36 (m, 2H), 8,51 (m, 1H), 8,62-8,56 (m,
2H), 12,61 (s, 1H).

MC (ESI) m/e (M+1)": 204.

2-Xnop-9-((2-(TpuMeTHACHINI)3TOKCH)MeTr )-9H-tuppono[2,3-b:5,4-
b'lnunupunusn (173):
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Beenenue 3amurHo# rpynnsl SEM B 2-xnop-9H-ntuppono[2,3-b:5,4-
b'lnunupunus (172) npoBOAUIN B COOTBETCTBUH ¢ MeToauKOH E u monyvanu 2-xmop-
9-((2-(rpumeruncunun)stokcu)metun)-9H-nuppono[2,3-b:5,4-b' | nunupunun (173)
(0,163 wmr, BbIXOO 43%).

'H smMP (400 MI', DMSO-dg) 6 -0,15 (s, 9H), 0,80 -0,92 (m, 2H), 3,52- 3,62
(m, 2H), 5,85 (s, 2H), 7,38 -7,51(m, 2H), 8,55 -8,72 (m, 3H).

MC (ESI) m/e (M+1)": 334.

IMpumep 57. 2-(6-PTopnupunun-3-un)-9H-nuppono[2,3-b:5,4-b' | nunupunun:

HO

HO NP
SEM NTF
Ne _N CAS 351019-18-6 SEM
S N N N N
PR — N N — = N N
. Cl ) 78R 7\ E . 78R 72\ E
i73 i74 CoeauHeHue npumepa 57

2-(6-@roprupuauH-3-ui)-9-((2-(TpUMETHICUIII )3 TOKCH )MeTu )-9H-
nuppotio[2,3-b:5,4-b' |nunupunun (174):

IIpu mepeMemInBaHuU CycneH3uto 2-xjgop-9-((2-
(TpumeTmicunmi)3TokcH)Metun)-9H-nmuppono[2,3-b:5,4-b' | nunupuauna (173) (0,06 r,
0,18 mmous), (6-propnupuaun-3-un)doponosoii kuciaorsl (0,037 r, 0,27 mmomns), KF
(0,041 1, 0,72 mmons) u X-phos (0,017 r, 0,036 mmouns) B Oyranose (2 M) mpoayBaiu
aproHom B Tedenue 15 muH. 3atem nodasnsiu Pd;(dba)s (0,016 1, 0,018 Mmounst) u
PEaKIMOHHYIO0 CMeCh POAyBau apronom B TeueHue emje 10 mua. Cmech HarpeBajiu B
repmeTu3upoBaHHoi npodupke npu 100°C B Teuenune 16 4. 3a npoTekaHUEeM peakiuu
cnequnu ¢ nomoupio TCX. Ilocne 3aBepiueHus peakiMy pacTBOPUTENb BbIIapUBAIU
IPU NMOHM)XEHHOM J1aBJIeHNH. HeoYnIeHHbI MPOAYKT OUUINAIH C TOMOLIBIO
KOJIOHOYHOH xpoMmartorpaduu Ha cumkaresne (230-400 mem) ¢ ucnonp3oBanueM 20%
STHUJIAIIETATA B H-T€KCAHAaX B KaYECTBE JI0CHTA U nosy4anu 2-(6-pTopnupuanH-3-
uin)-9-((2-(Tpumermncunun)stokcu)metun)-9H-nuppono[2,3-b:5,4-b' | nunupuann
(174) (0,082 r, BbIXOZ 55%).

'H sMP (400 MI'u, DMSO-dg) 6 -0,19 (d, J = 1,0 I'y, 9H), 0,83-0,92 (m, 2H),
3,68-3,75 (m, 2H), 5,99 (s, 2H), 7,35-7,43 (m, 2H), 8,09 (d, J = 8,0 I'u, 1H), 8,53-
8,69 (m, 2H), 8,7108,87 (m, 2H), 9,13 (d, J = 2,5 'y, 1H).

MC (ESI) m/e (M+1)": 395.
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2-(6-Propnupunun-3-un)-9H-nuppono[2,3-b:5,4-b' | nunupunun (coenunenue
npumepa 57):

VYnanenue 3amutHol rpynnel SEM u3 2-(6-¢ropnupuaun-3-un)-9-((2-
(TpumeTruncunui)3Tokcu)merun)-9H-nuppono[2,3-b:5,4-b' | nunupununa (174) (0,04 r,
0,12 MMOJs1) IPOBOAUIN B COOTBETCTBUU ¢ MeToaukoi F u nonyuanu 2-(6-
¢ropnupunuH-3-un)-9H-nuppono[2,3-b:5,4-b' |nunupunun (0,026 r, 88%).

'H simP (400 MI'u, DMSO-d¢) & 7,29-7,37 (m, 2H), 7,97 (dd, J = 8,2, 1,2 I'y,
1H), 8,50 (dd, J =5,8, 1,6 ', 1H), 8,59 (dd, J =7,9, 1,7 T'u, 1H), 8,65 -8,78 (m, 2H),
9,03 (d,J=2,6Tny, 1H), 12,50 (s, 1H).

MC (ESI) m/e (M+1)": 265.

ITpumep 58. 2-(4-(3-Propnponun)nunepuaun-1-un)-9H-nuppono[2,3-b:5,4-

b'|nunupunux:
HO HO

XN
| — —
~
N N
|
B
CAS 2629-72-3 n i77
i75 i76 l
F
SEM SEM
N
N NN—N N N N
| SN - \ /A \ V/
CoeauHeHue npumepa 58 i80 i79

1-bensun-4-(3-runpokcunponmin)nupunun- 1 -uidbpomun (i75):

ITpu nepeMemnBaHnu K pacTBopy 3-(nmupunuu-4-un)nponan-1-omxa (2 r,
14,59 mmons) B aunerone (20 mu) nodasnsnu Oensmndbpomua (1,9 miu, 16 mmoueit) u
PEaKIMOHHYI0 cMech Harpesanu npu 65°C B Teuenne 1 4. 3a mpoTeKaHUEM peaKLUU
cnequnu ¢ nomoubio TCX. Ilocne 3aBepiieHus peakliMi pacTBOPUTENb BbINapUBAIU
NP MOHM)XEHHOM JIaBJICHUH U moJyydanu 1-0eH3un-4-(3-rugpoKCUrponm)TupUANH-
1-uiibpomun (175) (5,1 T, HEOUUILIEHHBIH ), KOTOPBIH UCIOJIB30BAJIH Ha CIENYIOIIEH
craguu 6e3 obpaboTku, 6€3 JOMOTHUTENBHONH OYMCTKH U aHAJIHN3A.

3-(1-ben3un-1,2,3,6-reTparugponupunua-4-un)npomnas-1-ox (176):

IIpu mepeMemnBaHuu K pacTBopy 1-0eH3un-4-(3-rupoKCUNpoOnuI)IupuauH-1-

uiitbpomuna (175) (5,1 r, 22,36 mmons) B metanodne (29 miu) u Boxe (7,2 mu) npu 0°C
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nobasnsann NaBHy (1,69 1, 44,72 MMons) 1 peakLIUOHHYIO cMech Harpesaiu npu 90°C
B TeueHue 2 4. 3a npoTekaHueM peakuuu caeaunu ¢ nomombo TCX. ITocne
3aBepIIEHUs] PEaKIUHU PACTBOPUTENDb BHIMAPUBAJIHN MPU TOHUKEHHOM JaBJIEHUH.
OctaTok pa30aBisiiu STHIALETATOM U IPOMBIBAJIN HACBILIIEHHBIM PACTBOPOM
OukapOonata HaTpus. OpraHUYeCKUi CJIOW OTAENSIN, CYLIUIU HaZ 0€3BOIHBIM
cynb(aToOM HATPUs U KOHLIEHTPUPOBAIH IPU MOHNWKEHHOM JIaBJICHUHU U MOJyYaJH 3 -
(1-6en3un-1,2,3,6-terparunponupuauH-4-un)nponas-1-oma (176) (3,1 r), KOTOpbIi
HCIMOJIb30BAJIM HA CleAyrolneii ctanuu 0e3 o0padoTku, 6e3 JOMOJIHUTEIbHON OYUCTKHU
U aHAJIN3a.

3-(ITunepunuH-4-un)nponan-1-ox (177):

IIpu nepememnBannu K pactBopy 3-(1-6en3un-1,2,3,6-rerparuaponupugua-4-
wi)nponan-1-omna (i76) (3,1 r, 13,41 mmomns) B 3Tanose (40 mun) nodasnsnu Pd(OH),
(0,236 r) 1 peakIMOHHYIO CMeCh HarpeBaiu B atMocdepe Bogopona npu S0°C B
TeyeHue 12 4. 3a nporekaHueM peakuuu cieaunu ¢ nomoipro TCX. Ilocne
3aBEpPIIEHUs PEaKIUU PEAKIIUOHHYIO CMeCh (UIBTPOBAJNIN Yepe3 CIIOH LeNnuTa U
¢unbTpaT BRIMAPUBAIH MPU MOHMUKEHHOM AABJICHUHU U MOJy4danu 3 -(munepuanH-4-
wi)nponan-1-on (177) (2,075 r, HEOUHILEHHBIN).

'H smP (400 MI'y, DMSO-dg) 6 0,87-1,46 (m, 8H), 1,55 (m, 2H), 2,34-2,44 (m,
2H), 2,83-2,93 (m, 2H), 3,22 (s, 1H), 3,31-3,40 (m, 2H).

MC (ESI) m/e (M+1)+: HE CHUMAJIH.

3-(1-(9-((2-(Tpumeruncunmi)3Tokcu )MeTun)-9H-muppono[2,3-b:5,4-
b'|nunupuaun-2-wn)nunepuauH-4-mwi)nponas-1-oma (178):

[Tpu mepeMemInBaHuu K pacTBOpy 3 -(nmunepunun-4-un)nponan-1-omna (177)
(0,163 r, 1,13 mmoust) u 2-x50p-9-((2-(TpUMETUICHIIUIT )3 TOKCH )METHI )-9H-
nupposo[2,3-b:5,4-b" | nunupununa (173) (0,186 r, 0,56 mmounsi) B DMF (4 mu)
nobasisinu K,CO3 (0,235 1, 1,68 MMOJIsl) 1 peakIIMOHHYIO CMECh HarpeBaju B
repmeTu3upoBaHHoi npodupke npu 130°C B Teuenune 64 4. 3a NpoTeKaHUEM PEaKIUU
cnenunu ¢ nomoupio TCX. [Tocne 3aBepiieHns peakuu PeakIu0 OCTaHABJINBAJH
JBIOM M CMECh S3KCTPArupoBaiy dTrianeraToM. OpraHuYecKuil CIoi OTAeIsIIH,
IPOMBIBAJIM XOJIOAHOHW BOAOH, CYIININ HaJ O€3BOMHBIM CYiIb(aToM HATPUSA U
KOHIIEHTPUPOBAJH MPU MOHWKEHHOM JaBjeHUH. HeounImeHHbIH NPOAYKT OYHINAIH C
NOMOIIBIO KOJIOHOYHON XxpoMatorpadun Ha cunukaresne (100:200 mem) ¢

Ucnojb30BaHueM 5% MeTaHOJIA B AUXJIOPMETAHE B KAQUECTBEC 3JIOCHTA U MMOJyYajan 3-
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(1-(9-((2-(rpumernncunun)stokcu)metun)-9H-nuppono[2,3-b:5,4-b' | nunupuaun-2-
wi)nunepuauH-4-un)nponad-1-omx (178) (0,155 r, Berxox 84%).

'H sMP (400 MI'u, DMSO-dg) & -0,13 (s, 9H), 0,84 (m, 2H), 1,19 (m, 3H),
1,40-1,55 (m, 3H), 1,77 (m, 2H), 2,89 (m, 2H), 3,39 (m, 2H), 3,65 (m, 2H), 4,36 (m,
1H), 4,49 (m, 2H), 5,75 (s, 2H), 6,81 (d, J = 8,8 I';, 1H), 7,21 (m, 1H), 8,19 -8,32 (m,
3H).

MC (ESI) m/e (M+1)":441,00.

3-(1-(9-((2-(TpumeTuncunun)sTokcu )Metwn )-9H-nuppono[2,3-b:5,4-
b'lnunupuauH-2-un)nunepunuH-4-ui)nponuametancyiabdonar (179):

IMpu nepememuBannu Kk pactBopy 3-(1-(9-((2-(TpUMETUICHIINI)3TOKCH )METHI )-
9H-nmuppono[2,3-b:5,4-b' | nunupuaun-2-un)nunepuaua-4-ui)npomnad-1-omna (178)
(0,311, 0,7 mmonst) 8 DCM (8 mu) mpu 0°C nodasnsnu TEA (0,187 mu, 1,4 mmomns),
3aTeM n00aBIIsUIN MPU TaKOH ke Temneparype mesunxiuopun (0,06 mu, 0,77 mMouns).
Peaxunonnyo cmech nepememnBanu npu 0°C B reuenue 1 4. TCX nokasbiBana
HaJu4ue HEKOTOPOrO KOJIMYECTBA HE BCTYIUBIIErO B MPEBPAIIEHNE HCXOIHOTO
BemecTBa, no3ToMy npu 0°C 1o6aBIsIIN JOMOJHUTENBHOE KOJIUYECTBO ME3UIXIIOPHUAA
(0,027 mn. 0,35 MMOIs) M IepeMeIIuBaIN IPU TAKOH JKe TeMIepaType B TeUeHue 3 d.
3a npoTtexkanueM peakunuu ciaenmnu ¢ nomoinesto TCX. ITocne 3aBepluieHus peakuuu
cMech pa30aBJIsiIN BOJOH M 3KCTparuposaiau stunaneraroM. OpraHudeckuii cioi
OTIEeJSIN, CYIIUIIN Ha 0€3BOJHBIM CYIb(aTOM HATPHUS U KOHLEHTPUPOBAIHU NPU
NOHI)KEHHOM AaBieHuH 1 nonydanu 3-(1-(9-((2-(rpumernncunmn)sTokcu)meTni)-9H-
nupposio[2,3-b:5,4-b' | nunupunun-2-un)nunepuaua-4-ua)nponuiMeTancyab(oHar
(179) (0,408 r, HEOYHUILIIEHHBIH ).

'H smP (400 MI'u, DMSO-dg) 6 -0,13 (s, 9H), 0,80-0,89 (m, 2H), 1,11-1,37 (m,
5H), 1,66-1,82 (m, 4H), 2,32 (s, 3H), 2,86 -2,97 (m, 2H), 3,61-3,70 (m, 2H), 4,20 (m,
2H), 4,50 (m, 2H), 5,76 (s, 2H), 6,84 (d, J =8,9 'y, 1H), 7,23 (dd, J = 7,6, 4,9 I'y,
1H), 8,20 -8,33 (m, 3H).

2-(4-(3-Propupommn)nunepuauH-1-mi)-9-((2-(TpUMETHICUIINI )3 TOKCH )METHUIT ) -
9H-nmuppono[2,3-b:5,4-b' | nunupunun (i80):

IIpu nepememnBanuu k pactBopy 3-(1-(9-((2-(TpUMETHUICHINIT)3TOKCH )METHII)-
9H-nuppono[2,3-b:5,4-b" | sunupuann-2-un)nunepunuH-4-
wi)nponunmerancyibdonara (179) (0,2 r, 0,38 mmoust) B TpeT-Oyranone (5 mi)

nobasnsanu ¢propun nesus (0,175 r, 1,1 mmounst) u Harpesanu npu 80°C B TeueHue
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36 4. 3a nmpoTekanuem peakuuu ciaeaunu ¢ nomoupbo TCX. Ilocne 3aBepiieHus
peaki U cMech pa30aBIsiIn BOJOH U HKCTPAarupoBaiu sTmianeraroM. Opranude CKun
CJION OTAENsANN, CYIIUIN Hal O€3BOAHBIM CYJb(AaTOM HATPUS U KOHLEHTPUPOBAJIH NIPU
NOHMKEHHOM JaBleHUH. HeouneHHbIi NIPOAYKT OYMINATIN C TTOMOIIBIO KOJOHOYHOH
5 xpomarorpaduu Ha cunukaresne (100-200 memr) ¢ ucnoapzoBanuem 10% sTunamnerara
B H-T€KCaHe B KaYeCTBE 3JIF0eHTa U nojydanu 2-(4-(3-¢propnponun)nunepuaut- 1 -m)-
9-((2-(Tpumermncunun)sTokcu )metu)-9H-nuppono[2,3-b:5,4-b' | nunupunun (180)
(0,088 r, BbIXOA 52%).
'H smMP (400 MI'y, DMSO-dg) 6 -0,13 (s, 9H), 0,84 (m, 2H), 1,09-1,36 (m, SH),
10 1,60-1,82 (m, 4H), 2,91 (m, 4H), 3,61-3,70 (m, 2H), 4,46 -4,54 (m, 2H), 5,75 (s, 2H),
6,82 (d, J =8,8 'y, 1H), 7,21 (m, 1H), 8,19-8,32 (m, 3H).
MC (ESI) m/e (M+1)": 443,20.
2-(4-(3-Propuponmn)nunepuau-1-un)-9H-nuppono[2,3-b:5,4-b' | nunupuaux
(coenunenue npumepa 58):
15 VYnanenne 3amutHoi rpynnel SEM u3 2-(4-(3-propnponun)nunepunus-1-um)-9-
((2-(rpumerumncunun)stokcu)metun)-9H-nuppono[2,3-b:5,4-b' | nunupuauna (180)
(0,17 r, 0,39 MMOIIs1) MPOBOAMIIN B COOTBETCTBHU ¢ MeToaukoi F u nmonyvanu 2-(4-(3-

¢ropnponun)nunepunut-1-un)-9H-nuppono[2,3-b:5,4-b'|nunupunun (0,088 r, BeIxOA

73%).

20 'H SIMP (400 MI', DMSO-dg) § 1,07-1,36 (m, 4H), 1,48-1,82 (m, SH), 2,87 (m,
2H), 4,34 — 4,54 (m, 4H), 6,74 (m, 1H), 7,11 (m, 1H), 8,14 -8,25 (m, 3H), 11,74 (s,
1H).

MC (ESI) m/e (M+1)": 313,25.

Coenunenust popmyinsl I-D:

Cl

N= ,OH
\ 7%,
N CAS 381248-04-0

| Q /N | Cl N N\ N

| > S - | )4 Mo
— AN _
N~ | N
CAS 800402-12-4 N" >cl
25 i81 i82

2',6-Auxmnop-[3,3'-6unupunun]-4-amun (181):
2-Xnop-5-tiopnupunua-4-amuH (1 r, 3,9 MMoI) BBOAMIN B peakuio ¢ (2-

XJOpNUpUAUH-3-1i1)0oporoBoit kucynoroit (0,804 r, 5,1 MMOJIsI) B COOTBETCTBHHU C
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MeTOAUKON A u mony4vanu 2',6-nuxmnop-[3,3'-ounupunut]-4-amun (181) (0,76 r, BeIXOx
81%).

'H smP (400 MI', DMSO-dg) & 6,24 (s, 2H), 6,66 (s, 1H), 7,54-7,60 (m, 1H),
7,71 (s, 1H), 7,80 (d, J = 7,6 ', 1H), 8,47 (d, J = 4,9 I'y, 1H).

MC (ESI) m/e (M+1)": 240,00.

7-Xnop-9H-niuppono[2,3-b:4,5-¢'|nunupunun (182):

Huknuzanuto 2',6-guxnop-[3,3'-6unupunnu]-4-amuna (i81) nposoaunu B
COOTBETCTBHUU ¢ MeTOAUKOH B u monyvanu 7-xnop-9H-nuppono[2,3-b:4,5-
c'|nunupunun (182) (1,4 r, Berxox 75%).

'H sMP (400 MI'u, DMSO-dg) 6 7,35 (dd, ] =7,8,4,9 ', 1H), 7,47-7,69 (m,
1H), 8,52 (m, 1H), 8,64 (dd, J =7,8, 1,7 I'u, 1H), 9,20 (s, 1H), 12,43 (s, 1H).

MC (ESI) m/e (M+1)": 204,00.

OO6mas cxema peakuuu IJis MOJyYeHHUsI COeAUHEHUN npumMepoB 59-61:
N

N N
| N HO |
o~ \ B-R1 —> A~ \
_/"Cl + 0 =N R1
N

i82 WA COOTBETCTBYIOLLWNIA
acpnp GOPOHOBON KNUCHOTLI

CoeanHeHns npumepor 59-61
ITpumep 59. 7-(6-@Topnupunun-3-un)-9H-nmuppono[2,3-b:4,5-c' | aunupuaus:
7-Xnop-9H-nuppono[2,3-b:4,5-c'|nunupuaus (182) (0,15 r, 0,738 mmouns)

BBOJUJIU B peakuuio ¢ (6-propnupunun-3-un)doponosoii kucnoroit (0,115 r,

1,108 mmounst) B cooTBeTcTBUM ¢ MeToaukoi C u monyuanu 7-(6-gropnupunus-3-ui)-

9H-nuppono[2,3-b:4,5-c'|nunupunusn (0,048 r, Beixon 25%).

'H amp (400 MI'u, DMSO-dg) 6 7,28-7,39 (m, 2H), 8,03 (s, 1H), 8,52 (d, J =

5,4 Tu, 1H), 8,63-8,78 (m, 2H), 9,04 (d, J = 5,4 T'u, 1H), 9,48 (s, 1H), 12,46 (s, 1H).
MC (ESI) m/e (M+1)": 265.

IMpumep 60. N-Metun-5-(9H-nuppono[2,3-b:4,5-c' | aunupunus-7-

WJT)TUKOJTMHAMHUN
7-Xnop-9H-nuppono[2,3-b:4,5-c'|nunmupuaun (182) (1 r, 3,9 MMoInst) BBOAWIH B

peakumo ¢ (2-xmopnupunuH-3-un)doponosoit kucuoroi (0,804 r, 5,1 mmouns) B

coorBercTBUU ¢ Metonukoi C u mony4danu N-metun-5-(9H-nuppono[2,3-b:4,5-

c'lmunupuaun-7-un)nukonunamun (0,76 r, Berxon 81%).
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'H ssmMP (400 MI'u, DMSO-dg) 6 6,24 (brs, 2H) 6,66 (s, 1H) 7,48 - 7,66 (m, 4H)
7,69 (s, 1H) 7,76 - 7,85 (m, 1H) 8,43 - 8,53 (m, 1H) (curnanst 3H obbenquHeHsbI C
IUKOM PacCTBOPUTEJS).
MC (ESI) m/e (M+1)": 240,00.
5 ITpumep 61. 7-(1-Merun-1H-nupaszon-4-un)-9H-nuppono[2,3-b:4,5-
c'|munupuauH:
7-Xnop-9H-nuppono[2,3-b:4,5-c'|nunupuaus (i82) BBOAWIN B peakumo ¢ 1-
metun-4-(4,4,5,5-rerpamerun-1,3,2-nuokcadboposnan-2-un)-1H-nupazonom (0,229 r,
1,108 Mmouis1) B COOTBETCTBHU ¢ MeToaukon D u monyvanu 7-(1-metun-1H-nupaszon-
10 4-un)-9H-nuppono[2,3-b:4,5-c'|nunupunun (0,082 r, Berxox 45%).
'H samP (400 MI'u, DMSO-dg) & 3,90 (s, 3H) 7,28 (dd, J=7,63, 4,86 'y, 1H)
7,62 (s, 1H) 8,06 (s, 1H) 8,35 (s, 1H) 8,44 (dd, J=5,09, 1,39 I'u, 1H) 8,55 (d, J=7,40
I'm, 1H) 9,28 (s, 1H) 12,19 (s, 1H).
MC (ESI) m/e (M+1)": 250,00.
15 Ilonyuyenue comepxamux paiuOaKTUBHYK METKY [3H] COeNVHEHUN NPUMEPOB

62-65:

CoeauHeHue npumepa 64 CoeauHeHue npumepa 65

Ipumep 62. 2-[6-®rop(2- H)mupuann-3-un](5,7- Hy)-9H-muppomno[2,3-b:4,5-
¢'|nunupuaus:
20 2-(6-Propnupunun-3-un)-9H-nuppono[2,3-b:4,5-c'|nunupunun, NoTy4eHHBIN B
COOTBETCTBHUU ¢ MeTOAUKON C, BBOJUIIM B PEAKLIHIO C ra3000pa3HBIM TPUTHEM B
COOTBETCTBUHU ¢ MeToaukoi K u nonyqanu 2-[6-(1)Top(2-3H)n1/1p1/1)11/1H-3-Hn](5,7-3H2)-

9H-nuppono[2,3-b:4,5-c'|nunupunun (RCP >98%,; YP: 30,3 Ku/mmons).
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Ipumep 63. 2-[6-®Top(2- H)nupuann-3-un](6,8- Hy)-9H-muppono[2,3-b:5,4-
c'|nunupuauH:

2-(6-Propnupunun-3-un)-9H-nuppono[2,3-b:5,4-c'|nunupunun (coequHeHue
npumepa 54) BBOOWIN B PEAKLUIO C ra3000pa3HbIM TPUTHEM B COOTBETCTBHH C
metonukoit K u nmonyvanu 2-[6-¢)Top(2-3H)anHnHH-3-Hn](6,8-3H2)-9H-nnppono[2,3-
b:5,4-c'|aunupunun (RCP >98%; VP: 25,0 Ku/mMmounb).

ITpumep 64. N-MeTI/IJI-S-[(5,7-3H2)-9H-n1/1ppono[2,3-b:4,5-c'])114n1/1p1/1)11/m-2-
I/I.]'I](6-3H)HHpH,I[HH-2-K&p6OKcaMHI[I

N-Metun-5-(9H-nuppono[2,3-b:4,5-c'|aunupuaun-2-un)nupuanH-2-
kapOokcamup (coenuHeHue npumepa 11) BBOAUIN B peakiuo ¢ ra3000pa3HbIM
TPUTHEM B COOTBETCTBMU ¢ MeToaukon K u nonyvanu N-MGTI/IJ‘I-S-[(S,7-3H2)-9H—
nnppono[2,3-b:4,5—c'])11/1n1/1p1/1)11/1H-2-1/m](6-3H)n1/1p1/1):[1/1H-2-1<ap60KcaM1/1):[ (RCP >98%,
VYP: 20,2 Ku/mMmouns).

Ipumep 65. 2-[1-Merun(3-"H)- 1 H-nupason-4-un](5,7- H,)-9H-mmppono[ 2, 3-
b:4,5-c'|nunupunus:

2-(1-Merun-1H-nupazon-4-un)-9H-nuppono[2,3-b:4,5-c'| niunupunun
(coenmHenue nmpumepa 4) BBOJUJIHN B PEAKLHUIO ¢ Ta3000pa3HbIM TPUTHEM B
COOTBETCTBUHU ¢ MeToAuKkoN K u monyvanu 2-[1-MGTI/IJ‘I(3-3H)-1H-1‘II/Ipa30J'I-4-I/IJ'[](5,7-
3H2)-9H-1‘II/IppOJ'IO[2,3-b24,5-C']Z[I/Il'II/IpI/II[I/IH (RCP >98%; YP: 17,8 Ku/mmoib).

PE3VYJIbTATBI BUOJIOTMUECKOTI'O UCCIEJJOBAHUA COEJIUHEHUI

MATEPHUAIJIBI U METOJKU

[Tpurorosnenue ubpunn pekomOunanTHoro tay-6enka K18/K19

Ob6nanaromuit metkoi His Tay-6enokx K18 (4 nosropsromuxcs MTBR) u
obnanaromuii metkoil His Tay-0enok K19 (3 nmosropsromuxcs MTBR) knonupoanu B
BekTOp 3kcnpeccuu pET. BekTopsl skcnpeccuu npeoOpa3oBbiBaiu B mtamMm F£.coli
BL21 (DE3), kynpTUBUPOBAIH U HHAYLHPOBaIU ¢ moMombo [IPTG
(M30mpoNUATHOraNakTo3ua). BripameHHble KIETKU JU3UPOBAIH MTyTEM
MEXaHUYeCKOro Ju3uca, 3areM ouninaiu ¢ momoinbio Ni-NTA Superflow (Qiagen,
Venlo, Netherlands).

Mertky His ynansnu u3 tay-6enka K18 myrem pacuiemyieHus ¢ moMOLbo
nporeassl TEV. lns ynanenus: ormerieHHo metku u TEV ncnonb3osanu Ni-NTA.

bydep nnsa ray-6enka K18 u obnanaromero merkoii His Tay-6enka K19 3amensnu Ha
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PBS (3abydepennsiit pocdparom ¢pusnonornyeckuit pacrsop), pH 7,4, OvicTpo
3aMOpaXuBaJu U xpanunu npu -80°C.

Tay-6enox K18 u obnanaromuit merkoit His tay-6enok K19 orrausanu u
cMemuBanu (00a mpu koHUeHTpauuu, paBHol ~300 MkM). Cmech punbTpoBaiu yepe3
MeMOpaHy ¢ oTBepcTusiMu pazmepoMm 0,22 mxm. OOpasen BCTpSIXUBAJIH B
tepmomukcepe (Eppendorf, Rotselaer, Belgium) npu ckopoctu, pasaoi 750 06/muH,
npu 37°C B Teuerue 96 4. Cmech GUOPUIIT BBIACISIIH, AEINUIN HA aJIUKBOTHI U
xpanunu npu 4°C unu npu -80°C.

UccnenoBanus in vitro CBSI3bIBAHUS PAIUOJUTaHAA C UCIOJb30BAHUEM
PEeKOMOMHAHTHOT'O U HATUBHOTO Tay-0enka

Jns uccnenosanus cBsisbiBaHus [*H]coenuHeHus ¢ Tay-0€JIKOM UCTIOIB30BATH
U3MEHEHHYI0 METOJUKY, OMHCaHHYo B mybnukanuu Nobuyuki et al (2013).
buonorunueckue obpasusl, omucanubie Boime (0,2 - 50 Mkr 6enka B KaxkaoM odpasie),
uHkyOuposanu npu 25°C B Teuenune 60 muH ¢ [*H]coenqunenuem B 0,2 mu PBS,
conepxameM 0,1% Obrabero cpiBOpoTOYHOrO anbOymuHa (Sigma-Aldrich, Diegem,
Belgium). ITocne 3aBepiieHnss HHKYOUPOBAHUS CBSI3AHHBINA C OJIKOM pagUOJHTaH
BBIACIISJIA yTEM IMPOBOAUMOrO NPU MOHMUKEHHOM JaBJIeHUH GUIBTPOBAHUS Uepe3
crekioBonokoHHble GpunbTpbl GF/F (GE Healthcare, Diegem, Belgium),
npeasapuTenbHo HaMmoueHHble B 0,1% nonustTunenumune (Sigma-Aldrich, Diegem,
Belgium). @unpTpsl npoMbIBaiu oxjaaxkaeHHbIM gbaoM PBS (pH 7,4) npu oObeme, He
MeHee, ueM B 4 pasa mpesblnarmemM o0beM npu uccienosannu. Bes cragus
GbuIbTPOBAHUS OTHOrO 0Opasua npoaosikagack He 6osee 10 ¢. DUABTPHI CYLITUIH U
PaIuOaKTUBHOCTH OMIPEEIISIIH C MOMOLIBIO KUIKOCTHOW CHMHTUJUISLINH.
UccnenoBanue CBA3BIBAHUS MPU HACHIIEHUH TPOBOIUIIN C UCIIOJb30BAHUEM
yBEJHYUBAKOIMUXCsl KOHIEeHTpanui [*H]coenunenus (ot 0,5 no 100 1M).
DKCMEePUMEHTBI IO KOHKYPEHTHOMY CBSI3BIBAHUIO MPOBOJMIIM MPHU MOCTOSIHHOM
koHneHTpauuu [*H]coenunennii (15 HM) u yBeMUHBAIOIIUXCS KOHIIEHTPALUAX HE
copepKalNX METKY KOHKYPEeHTHBIX coennHeHnuil (10 3HaueHnii KOHIEHTpAIUH,
HaxXOISIIIUXCs B quamna3one, coctasisromemM oT 10 MkM no 0,1 aM). 3rauenus plCs
nepecunthiBanu Ha pKi B coorBercTBHM ¢ nmyOnukanueir Cheng and Prusoff (1973).
Bo Bcex skcnepumentax HCC (Hecnenuguueckoe CBA3bIBAHUE) OMPEAEISIIN, KaK
ocTrato4yHoe cBsizbiBaHue [*H]|coequnenuns, HaOmonarmmeecs B npucyrcrsuu 10 MM

T807.
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IIpodune cenekTUBHOCTU

CenexTUBHOCTb COEAMHEHHS 110 OTHOIIEHHUIO K Tay-0€JIKy Onpenessuid nyTeM
CPaBHEHHUs C CEJIEKTUBHOCTBIO MO OTHOLIEHHUIO K OONBINION IpyIIe peLenTopos,
(bepMeHTOB U HOHHBIX KaHaIOB. CONOCTABJISANN CEJIEKTUBHOCTb COEJUHEHUN TPH
KOHLEHTpauuu, paBHOU 10 MKM, ¢ CeI€KTUBHOCTBIO MO OTHOIIEHUIO K TPyIIe,
BKItOvaromed 81 mummens (n=1, uccienoBanus npoBoAUIN nBaxabl). CpoacTso
coenuHeHui Kk pepmenTy MAO-A KpbIC UCCIETOBAIN B KOPE FOJIOBHOI'O MO3Ta KPbIC
MyTeM 3KCIEePUMEHTa M0 KOHKYPEHTHOMY CBsI3bIBaHUIO MpHu koHueHTpauuu [*H]Ro
41-1049, pasnoii 10 HM, 1 yBeIMYHUBAKOIIUXCSA KOHLIEHTPALUIX UCCIENYEMBIX
coenuHenuii. Cponcto coenunenuit k pepmenty MAO-A venoseka (1 mkr/o0pasen,
Sigma-Aldrich, Diegem, Belgium) uccienoBanus nyteM 3KCIIEPUMEHTA 110
CBSI3BIBAHHIO NMPU HACBILIEHUH, MPOBOJIMUMOI0, KAK 3TO OMHCAHO BBIIIE JJIS
[*H]coenunenuii.

AHanu3 NaHHBIX MO CBS3BIBAHUIO

AHanu3 TaHHBIX MO CBS3BIBAHUIO MPOBOAUIIN C TOMOIIBI0O KOMIBIOTEPA MYyTEM
anmpoKcUMauuu KpuBoi (mporpammuoe obecneuenue Graphpad Prism®, version 4.0,
San Diego, CA) B COOTBETCTBHUU C YPABHEHUSIMH, ONUCHIBAIOIUMH CcrielUPpUIEcKoe
CBSI3bIBAHME MPU HACBIIIEHUH HA OJJHOM HJIM JIBYX Y4aCTKaX, U C UCIOJIb30BAHUEM
MOJAENH JJIs KOHKYPEHTHOTO CBS3bIBAHUS.

Omnpenenenue cBoboaHol ppakuuu (Fu) B roTOBHOM MO3Te KPbIC

Omnpenenenue cBOOOAHON (paKIUU B TOJOBHOM MO3T€ NPOBOAMIIM IPH OJHON
KOHIIeHTpaluu, paBHON 1 MKM, mocje npoBeaeHus paBHOBECHOTO AUaiu3a B TCUEHUE
4 4, 5KCIEPUMEHTBI MPOBOJMIIN JBAXK/IBI.

I'oMoreHu3at roJIOBHOTO MO3ra caMuoB Kpbic tuHuM Sprague-Dawley (Harlan,
Bresso, Italy) rorosunu B PBS, pH 7,4, npu xoHnenTpanuu, pasuoi 25% (mac./06.), ¢
UCIONb30BaHUEeM romorenusaropa tkanei Precellys 24-Dual (BERTIN Technologies,
Montigny-le-Bretonneux, France).

200 mkx ['omoreHmnsara rojJoBHOro Mo3ra HHKyouposaiu ¢ 1 MmkM
HCCIIeIyeMOTO COeANHEHHS HIJIH C KOHTPOJbHBIM COeAUHEHUEM (TIpomnpaHoio, Sigma,
St Louis, United States) (koneunast kornnentpanus DMSO pasua 1%) npu
BcTpsAxuBaHuu npu 37°C B TeueHue He MeHee 30 MUH, 3aTeM NOMellalu B
pPeTeHUHOHHYIO Kamepy Bkiaabima st yerpoiictea RED (8K MWCO, Thermo
Scientific™ Pierce™ RED Device, Waltham, United States). 350 mxa PBS, pH 7,4,

MIOMEIIAJIM B APYTYK0 KaMepy BKJaAbIlIa AJs1 YCTPONUCTBA. Bxiaabln A CYUTHIBAHUS
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MHOT'OKPAaTHOrO UCNOJb30BaHus A ycrporicTtea RED, conepskamuil BKiaabll ¢
aByMst oOpasnamMu u 0ydepom, repMeTU3NpOBaIu U 00pa3bl HHKYOHUPOBAIU MPH
300 06/muH, ipu 37°C B TeyeHue 4 4 ¢ UCMOJIB30BAHUEM OPOUTAIIBHOTO YCTPONCTBA
IJIs1 BCTPSIXUBAHUS.

5 ITocne 3aBepuIeHNss HHKYOUPOBaHUs BCe 0Opa3Ibl TOJOBHOIO MO3Ta Pa3BOAMIIHM C
nomoibsio PBS B coorHomenuu 1:1 u o6pasiel PBS pazBoaunu KOHTPOJIbHBIM
rOMOTE€HH3aTOM T'OJIOBHOTO MO3ra B cooTHomeHuu 1:1. 3aTtem Bce oOpasibl pa3BOaUIH
BHYTPEHHUM CTaHnapToM (nekctpomeropdan, 10 Hr/Mn B aneToHuTpHIe, Sigma,

St Louis, United States) B coorHomeHuu 1:3, nepemMemnBaiu U HEHTPUPYTUPOBAIH

10 npu 3000 o6/mun, npu 4°C B Teuenue S MmuH. HagocanouHyro KUAKOCTb Pa3BOAMIH
0,1% BOXHBIM pacTBOPOM MypaBbUHOU KHCIOTHI (Biosolve, Dieuze, France) B
cooTHomeHnunu 1:2, 3aTem ananusupoBanu ¢ nomoibio XXX/MC/MC. Ucnonb3oBanu
cucremy nis KX Agilent 1290 (Agilent, Santa Clara, United States), coenuHeHHYIO €
macc-criekrpomerpoMm APIS000 (ABSciex, Framingham, United States).

15 Hcnonp3oBanu nporpammuoe obecreuenue Analyst 1.5.2. (Agilent, Santa Clara,
United States), ananutudeckyr kononky Aquity UPLC HSS T3 (30x2,1 mm, 1,8 mMkMm,
Waters, Saint-Quentin, France), pabotarouyto npu 40°C. AHaau3 npoBOIHIH C
UCIIOJIb30BAHUEM I'PAJUEHTHOI'0 PEXUMA, ONTMCAHHOT'O HUXKE.

I'papuenTHBIH pexum, ucnoap3osasiuiics nis XX/ MC/MC:

ITonuoe Bpemsi (Mmun) | Ckopoctb motoka (Mkyi/mun) | B (%)
0,00 1000 5
0,50 1000 5
1,96 1000 70
1,97 1000 95
2,50 1000 95
2,51 1000 5
3,00 1000 5
20
OmoentoM A sBisinicst 0,1% pactBop mypasbuHOH kucnotsl B HoO (Biosolve,
Dieuze, France), sntoentom B saBasncs 0,1% pacTBop MypaBbHHOMN KHCIOTHI
aueronutpuiie (Biosolve, Dieuze, France).
IToTOK MHKEKTHUPOBAJIH HETIOCPEACTBEHHO B UCTOYHHUK 3JIEKTPOPACTIBLICHHSI.
25 Fu B ronoBHoM mo3re (%) paccUUTHIBAIN C UCIOJb30BAHUEM CIEIVIOIIETO

YPaBHEHHUS:

Fu B ronosaom mosre (%) = (1/ (1+((1/((fu B romorenusare)-1)xD)))x100
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rae Fu B romoreHnnsare = OTHOIIEHHUE TUIOINAAU NMUKa 1 Oydepa K rmiomanu

MUKa JJIsl TOJIOBHOTO Mo3ra U D = ko3 pumueHT pa3BeneHus TOMOT€HHU3AaTa.

Tabnuua 1

PCSYJ'IbTaTbI HCCIICOOBaHUA CBA3bIBAHHA

CaszpiBaHue Tay-0enka u cBoOoaHAsA Ppakuus B TOJOBHOM MO3T€ KPBIC

IIpumep | Hazsanue mo Homenknatype IUPAC pICso Tay- Fu B ronoBHOM
Ne 6emok K18K19 | MO3re KphIC
(-log M) (%)

1 2-(mupununa-4-un)-9H-nuppono[2,3- 7,0
b:4,5-c'|nunupunun

2 2-(2-meTokcunupuauH-4-mn)-9H- 7,7 0,9
nupposio[2,3-b:4,5-¢'| nunupunuu

3 2-(mupunus-3-un)-9H-nmuppono[2,3- 7,0
b:4,5-c'|nunupunun

4 2-(1-metun-1H-nupazon-4-un)-9H- 7,4 7,5
nupposio[2,3-b:4,5-¢' | nunupunuu

5 2-(6-MeToKcUnUpUAnH-3-11)-9H- 7,8 0,6
nuppoisio[2,3-b:4,5-¢' | nunupunuu

6 5-(9H-nuppono[2,3-b:4,5- 7,2 9,8
¢'|munupunus-2-mn)nupuaue-2(1H)-on

7 2-(5-pTOop-6-METOKCUNTUPUIANH-3-1JT)- 7,6 0,5
9H-nuppono[2,3-b:4,5-c'| nunupuaux

8 2-(dypan-3-un)-9H-nuppono[2,3- 7,5
b:4,5-c'| nunupuaun

9 2-(1H-nupaszon-4-un)-9H- 7,6 3,6
nupposio[2,3-b:4,5-¢' | nunupunuu

10 2-[2-(MopdonuH-4-1n)TUPUMUANH-S - 7,8 1,1
wi]-9H-nuppono[2,3-b:4,5-
c'|aunupunun

11 N-metun-5-(9H-nuppono[2,3-b:4,5- 8,0 2,8
c'lmunupuauH-2-ui)IupUuIuH-2-
KapOOKCaMu I

12 3-¢pTop-5-(9H-nupposno[2,3-b:4,5- 7,8 0,5
c'|nunupuauH-2-un)IupuInH-2-aMuH

13 2-[4-(mupuMHUANH-2-1T)IUnepa3un-1 - 7,0 1,1
uin]-9H-nuppono[2,3-b:4,5-
c'|aunupuaun

14 2-[4-(mupunua-4-un)nunepasux-1-un]- 7,1 1,9
9H-nuppono[2,3-b:4,5-c'| nunupuaux

15 2-(1H-nupazon-3-un)-9H- 7,5 5,6
nupposio[2,3-b:4,5-¢'| nunupunuu

16 4-(9H-niuppono[2,3-b:4,5- 7,4
¢'|munupuanH-2-11)IupUIUH-2-aMUH

17 4-(9H-nuppono[2,3-b:4,5- 7,4
¢'|munupunus-2-wn)nupuaua-2(1H)-on

18 2-(5-propnupunun-2-un)-9H- 7,0

nuppono[2,3-b:4,5-c'| nunupuaux




-119 -

ITpumep

Hazsanue no nomenknarype IUPAC

pICso Tay-
Gemox KI18K19
(-log M)

Fu B ronoBHoMm
MO3T€ KpbIC
(%)

19

2-¢prop-5-(9H-nuppono[2,3-b:4,5-
c'|munupuanH-2-u1)IupUIuH-3-aMUH

7.1

20

N-metun-5-(9H-nuppono[2,3-b:4,5-
c'|munupuauH-2-ua)MIUPUMHINH-2-
aMUH

7,5

2

21

2-[6-(MopdonuH-4-mn)IupUauH-3 -1 |-
9H-nuppono[2,3-b:4,5-c'| nunupuaux

7,6

2

0,5

22

N-(2-metokcusTiin)-5-(9H-
nupposio[2,3-b:4,5-¢' | nunupuaun-2-
W) TUPUMHUIUH-2-aMHIH

7,5

2

23

2-[2-(munepa3uH- 1 -un)nupuMuIUH-S -
uin]-9H-nuppono[2,3-b:4,5-
c'|aunupuaun

7,4

2

24

2-(5-merun-1H-nupazon-3-un)-9H-
nuppono[2,3-b:4,5-c'| nunupuaux

7,6

2,0

25

2-[1-(2-pTopaTun)-1H-nupazon-4-unl-
9H-nuppono[2,3-b:4,5-c'| nunupuaux

7,3

8,7

26

N-metun-2-[4-(9H-nuppono[2,3-b:4,5-
c'|munupunun-2-un)- 1 H-nupazon-1-
W]aneramMmu

7,0

27

N-metun-6-(9H-nuppono[2,3-b:4,5-
¢'|munupuauH-2-u1)IupuauH-3-
kapbokcaMuz

7,6

28

N,N-gumetun-5-(9H-nuppoino[2,3-
b:4,5-c'| paunupuanH-2-un)nupuAnH-2-
KapOOKCcaMus

7,4

29

N-(2-¢propatun)-5-(9H-nuppomno[2,3-
b:4,5-c'|aunupuanuH-2-na)nupuanH-2-
KapOoKcaMun

7,4

30

N-(2-metokcudTiin)-5-(9H-
nuppono[2,3-b:4,5-c'| nunupuaun-2-
WJ)TUPUIHH-2-KapOOKCaMu

7,4

31

2-(4-metokcu-1H-nupazon-1-un)-9H-
nuppono[2,3-b:4,5-c'| nunupuaux

7,4

0,7

32

2-[2-(mopdonun-4-mn)-1,3-tnazon-5-
uin]-9H-nuppono[2,3-b:4,5-
c'|aunupuaun

7,6

0,5

33

1-{4-[5-(9H-ntmppono[2,3-b:4,5-
c'|munupuauH-2-Ui)TUPUMUATTH-2-
uJ|nunepasuH- 1 -u} 3TaHOH

7,1

34

6-¢pTop-N-(9H-tiuppono[2,3-b:4,5-
¢'|nunupuauH-2-1)IupuauH-3-
kapbokcaMun

7,2

35

6-(metunamuno)-N-(9H-nuppono[2,3-
b:4,5-c'| punupuanH-2-un)nupuANH-3 -
kapbokcaMun

7,2

0,5
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ITpumep

Hazsanue no nomenknarype IUPAC

pICso Tay-
Gemox KI18K19
(-log M)

Fu B ronoBHoMm
MO3T€ KpbIC
(%)

36

2-(6-pTopnupuaANH-3-1)-7-METOKCHU-
9H-nuppono[2,3-b:4,5-c'| nunupuaux

75

0,5

2

37

5-(7-merokcu-9H-nuppono[2,3-b:4,5-
c'|aunupuaun-2-nn)-N-
METHJINMHPUIUH-2-KapOoKcaMua

8,0

2

38

7-metokcu-2-(1-metun-1H-nupazon-4-
un)-9H-nuppono[2,3-b:4,5-
c'|aunupuaun

7,4

2

39

7-metokcu-2-[2-(MmopdoanH-4-
WJI)TUPUMHUAUH-S -1 ]-9H-
nupposo[2,3-b:4,5-c'| nunupuaux

7,5

2

40

6-(7-merokcu-9H-nuppono[2,3-b:4,5-
c'|munupunun-2-un)-N-
METUIMHUPUIUH-3-KapOoKcaMuna

7,4

41

5-(7-metokcu-9H-nuppono[2,3-b:4,5-
¢'|nunupuanuH-2-Ua)IUPUMHINH-2-
KapOOHUTPUI

1,7

42

2-(6-proprnupuanH-3-mi)-N,N-
numeTtun-9H-nuppono[2,3-b:4,5-
c'|iunupuauH-7-aMuH

7,5

43

5-[7-(numeTunamuno)-9H-
nuppono[2,3-b:4,5-c'| nunupuaun-2-
ui|-N-MeTunnupuauH-2-kapOokcaMun

1,7

44

N,N-gumerun-2-(1-metun-1H-
nupaszon-4-un)-9H-nuppono[2,3-b:4,5-
c'|nunupuauH-7-aMuH

7,2

45

2-(6-pTopniupunuu-3-un)-7-metun-9H-
nupposo[2,3-b:4,5-c'| nunupuaux

7.4

1,1

46

N-metun-5-(7-metun-9H-nuppono[2,3-
b:4,5-c'|punupuanH-2-un)nupUAuH-2-
kapOoOKcCaMu

7,6

47

7-metmn-2-(1-metun-1H-nupazon-4-
uin)-9H-nuppono[2,3-b:4,5-
c'|aunupuaun

7,4

2,8

48

2-(6-propnupuanH-3-1)-7-
(metokcumernn)-9H-nuppono[2,3-
b:4,5-c'| punupuanx

7,6

49

5-[7-(meTokcumeTwi)-9H-
nuppono[2,3-b:4,5-c'| nunupuann-2-
uj|-N-MeTunnupuauH-2-kapOokcaMun

7,3

50

7-(meTokcumeTunn)-2-(1-metun-1H-
nupaszon-4-un)-9H-nuppono[2,3-b:4,5-
c'|aunupuaun

7,6

4,0

51

2-(1-merun-1H-nupazon-4-un)-9H-
nuppono[2,3-b:5,4-c'| nunupuaux

7,6

4,5

52

2-(1H-nupaszon-4-un)-9H-

7.4

2,6
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IIpumep | Hazsanue no Homenknatype IUPAC pICsg Tay- Fu B ronosnom
Ne 6enox K18K19 | MO3Te KpEIC
(-log M) (%)

nupposio[2,3-b:5,4-¢' | nunupunuu

53 N-metun-5-(9H-nuppono[2,3-b:5,4- 7,5 1,5
c'|munupuanH-2-ui)IupuauH-2-
KapOoOKcaMus

54 2-(6-propnupunuH-3-un)-9H- 7,6 1,9
nupposio[2,3-b:5 4-¢' | nunupunux

55 N-metun-5-(9H-nuppono[2,3-b:5,4- 7,8 0,5
c'lnunupuauH-2-un)IupuanH-2-aMuH

56 2-(4-metokcu-1H-nupazon-1-un)-9H- 7,5
nupposio[2,3-b:5 4-¢' | nunupunuu

57 2-(6-propnupunmnH-3-un)-9H- 7,3 1,3
nupposio[2,3-b:5 4-b' | nunupunuu

58 2-[4-(3-pTopnponun)nunepuaun-1 - 7,3
uin]-9H-nuppono[2,3-b:5,4-
b'|punupunun

59 7-(6-pTopnupunuH-3-un)-9H- 7,3
nupposio[2,3-b:4,5-¢' | nunupunuu

60 N-metun-5-(9H-nmuppono[2,3-b:4,5- 7,6 0,5
c'|nunupuauH-7-Ui1)TUPpUIUH-2-
kapOboKkcaMun

61 7-(1-metun-1H-nupazon-4-un)-9H- 7,1
nupposio[2,3-b:4,5-¢' | nunupunnu

Tabnuna 2

PesynpraTsl uccaenosanus csAsbiBaHusA ¢ MAO-A kpbic

CBs3bIBaHUE C

CBs3bIBaHUE C

Hp;\g{ep Haszsanue no nomenknarype IUPAC 11}12?1/(1)612(1)(5“10 (’) E/Lé]?&ﬁgg:bllc (’) 0
HM (%) HM (%)

4 2-(1-merun-1H-nupazon-4-un)-9H- 21 50
nupposio[2,3-b:4,5-¢' | nunupunuu

5 2-(6-MeToKcUUpUAnH-3-11)-9H- 3 39
nupposio[2,3-b:4,5-¢' | nunupunuu

9 2-(1H-nupazon-4-un)-9H- s 7
nuppoisio[2,3-b:4,5-¢' | nunupunuu
N-metun-5-(9H-nuppono[2,3-b:4,5-

11 c'|nunupuauH-2-Ui)TupUIUH-2- -12 -7
kapOboKkcaMun
3-¢pTop-5-(9H-nuppono[2,3-b:4,5-

12 \ 8 13
c'|nunupuauH-2-un)IupUINH-2-aMIH
N-(2-metokcusTn)-5-(9H-

22 nuppono[2,3-b:4,5-c'| nunupuaun-2- 8 15
UJ)TUPUMHUINH-2-aMUH

24 2-(5-metun-1H-nupaszon-3-un)-9H- 7 9

nuppono[2,3-b:4,5-c'| nunupuaux
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ITpumep

Hazsanue no nomenknarype IUPAC

Cas3piBaHuE C
MAO-A «xpbic,
uHrudurop: 10
HM (%)

CBs3pIBaHuE C
MAO-A «xpbic,
uHrudurop: 100
HM (%)

25

2-[1-(2-propaTun)-1H-nupazon-4-umnl-
9H-nuppono[2,3-b:4,5-c'| nunupunun

13

2

29

N-(2-¢propatun)-5-(9H-nuppomno[2,3-
b:4,5-c'|punupuanH-2-un)nupuauH-2-
KapOoOKcaMu

23

30

N-(2-metokcudTiin)-5-(9H-
nuppono[2,3-b:4,5-c'| nunupuaun-2-
WJ)TUPUIHH-2-KapOOKCaMu

31

2-(4-metokcu-1H-nupazon-1-un)-9H-
nuppono[2,3-b:4,5-c'| nunupuaux

16

39

32

2-[2-(mopdonun-4-mn)-1,3-tuazon-5-
uin]-9H-nuppono[2,3-b:4,5-
c'|aunupuaun

46

44

N,N-gumerun-2-(1-metun-1H-
nupaszon-4-un)-9H-nuppono[2,3-b:4,5-
c'|iunupuanH-7-aMuH

46

N-metun-5-(7-metun-9H-nuppono[2,3-
b:4,5-c'| punupuanH-2-un)nupUANH-2-
kapbokcaMun

11

12

47

7-metun-2-(1-metun-1H-nupazon-4-
un)-9H-nuppono[2,3-b:4,5-
c'|aunupunun

10

49

5-[7-(meTokcumeTm)-9H-
nuppono[2,3-b:4,5-c'| nunupuaun-2-
ui]-N-MeTunnupuanH-2-kapookcaMmun

50

7-(meToxcumeTunn)-2-(1-metun-1H-
nupaszon-4-uwi)-9H-nuppono[2,3-b:4,5-
c'|aunupunun

51

2-(1-merun-1H-nupazon-4-un)-9H-
nupposo[2,3-b:5,4-c'| nunupuaux

53

N-metun-5-(9H-nuppono[2,3-b:5,4-
¢'|munupuanuH-2-11)TupUuIuH-2-
KapOoKcaMu

-10

-13

54

2-(6-propnupunuH-3-un)-9H-
nupposo[2,3-b:5,4-c'| nunupuaux

10

12

55

N-metun-5-(9H-nuppono[2,3-b:5,4-
c'|munupuanH-2-u1)IupUIUH-2-aMUH

57

2-(6-propnupuauH-3-un)-9H-
nuppono[2,3-b:5,4-b' | punupunnu

60

N-metun-5-(9H-nuppono[2,3-b:4,5-
¢'|nunmupuauH-7-11)IupuIuH-2-
kapObokcaMun
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OOPMVYIJIA U30BPETEHH A

1. Coennnenne obmei Gpopmynsl I nnam ero papmaneBTHUECKH IpUeMIIEMas COJb
IPUCOEAUHEHHS C KUCJIOTOH, €ro paleMH4ecKas CMeCb WJIM COOTBETCTBYIO NN

OHaHTHUOMED, U/UJIH ONITUYECKHE HN30MEPHI,

Q. __N

o, )X
A Y—R1
Z=y

B KOTOpOH

R1 o6o3HauaeT reTepOUUKIIHII, BBIOPAHHBIA U3 TPYIINBL, BKIOYAOIIEH a3eTHANH,
MUPPOJIUANH, MUTNEPUIUH U TUTIEPA3HH, HEO0A3aTEIbHO 3aMEIeHHbINH C MOMOIIbI0 R2;
niin

reTepoapoMaTHIYECKHe TPYIIbI, BBIOPAHHBIC U3 TPYIINBI, BKIKOYAOIIEH MHPa3ol,
dbypaH, ©30KCa30J], THA30J, MUPUAUH, MTUPUAUH-2-0H, MUPUMUIUH, THPA3HH,
NUpUAa3UH, Heo0sA3aTeIbHO 3aMECIICHHBIC OAHHUM HJIU ABYMS 3aMECCTUTCIISIMU,

BBIOpAHHBIMU U3 TPyIIbl, BKIrOUaromei rajgoreH, C-Cg-ankuibl, HeoOs3aTeIbHO
3aMelleHHble rajoreHamMu uin ruapokcurpynmnoi uiu C-Ce-alKOKCUTPYNIOH,
LUAHOTPYIINY, aAMUHOTPYIINy, HeoOs3aTenbHO 3aMelneHHy0 C-Cg-ankunom,
HeoOs13aTeIbHO 3aMelneHHbIM rajorenamu, Hutporpynny, NHC(O)-C-Cg-ankuun,
C(O)N-C;-Cg-ankun, HE0OS3aTENIbHO 3aMEIIEHHbBIN raJloreHaMU, THAPOKCHTPY IO
unu C-Cg-ankokcurpynmnoii, C-Cg-aakoKcurpymmny, HeoOs3aTeIbHO 3aMEIEHHY O
ragoreHaMu unu ruapokcurpynnoi uiau Ci-Cg-alKOKCUTPYNIION, T€TePOLUKINUIBHYIO

rpynmy, HeoOs3aTenbHO 3aMerneHHy o rajoreHamu uinu C-Cg-ankunamuy,

Heo0s13aTenbHO 3aMeleHHbIMU ranioreramu;, uinu -NH-C(0)-R2;
R2 ob6o3HauaeT rerepoapoMaTUUECKHE IPYIIbI, BBIOPAHHBIE U3 TPYIIIIH,
BKJIIOHANOLIeH mrpa3oil, ¢ypaH, H30KCa30J, THA30J, MUPUANH, TUPUIUH-2-0H,

NUPUMUAWH, MHPA3UH, TUPUOA3UH, HeoO0s3aTeIbHO 3aMCIICHHBIC OAHUM WU ABY M
3aMECTHUTEJISIMH, BBIOpAaHHBIMH U3 TPyIbl, BKiIoUaromeil ranoreH, C-Cg-anKkusl,
He00s3aTeNbHO 3aMeIleHHble rajjoreHamMu uin ruapoxcurpynmnoit unu Ci-Ce-
AJIKOKCUTPYINIION, HUAHOIPYIIy, aMUHOTPYINY, MOHO- UJIH JUMETUJIAMUHOTPYIILY,

Hutporpynny, NHC(O)-C-Cg-ankun, C(O)N-C-Cg-ankun, HeoOs13aTEIbHO
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3aMelleHHbIN rajoreHamy, rugpokcurpynmnoi unu C;-Cg-ankokcurpynnoii, C1-Cg-
AJKOKCUTPYIIY, HE00SA3aTENbHO 3aMEIEHHYI0 TaJIOT€HAMH WIN THAPOKCUTPYIIIION
unu C1-Ce-aaKkOKCUTPYNNOH, reTepOLUKINIBHYIO TPYNNY;

X, Y, Z ue3asucumo o6o3navyaroT N unu CH, rae onuH U TOABKO OOMH M3 HUX
noJKeH 0003HavaTh N;
A, D, M, Q ne3aBucumo o6o3nauaroT N unu C-R3, rae oquH U TOJbKO OAUH M3

HHUX IOJKeH 0003Ha4aTh N,

R3 o6o3nauaer H; ranorensr; C-Cg-ankuibl, HeOOsI3aTEIbHO 3aMeIEHHbBIE
rajgoreHamu, rugpokcurpynmnoi unu C;-Cg-ankokcurpynmnoii; Cy-Cg-ankokcurpyniy,
HeoOsI3aTeIbHO 3aMeIeHHYI0 rajoreHamu, ruapokcurpynnoi mwiu C-Cg-
ankokcurpynmnoi; xumeruwiamuHorpynmny;, NH-C-Cg-ankunsl, He00s13aTeIbHO
3aMelleHHble TajoreHaMu, ruaApokcurpynnou unn C-Cg-aakoOKCUTPYIIIOH;

u

. 2 3 .
rae noboi H B popmyne obo3navaer H unu ero nzoron "H unm "H; moboit C B
. . 14 11 .
obmeii popmynie obozHauaer C wiau ero paguoakTusHbld uzoron C win  C; mobdoi

o 18 o
F B popmyne obo3nauaer F unu ero pannoaktuBHelil uzoron F; nob6oii [ B popmyne

124
I.

2

obo3HauaeT | wiiu ero paguoOaKkTUBHBIA U30TOII 23 o
rae moboii H B popmyne oboznauaer H unu ero nuzoron 2H unu 3H; nwoboii C B
obweit popmyie obozHauaer C uiau ero paguoaktuBHbiid nuzoron 14C wnu 11C;
moboii F B popmyne o6o3navaer F unu ero pagunoaktusHbiii uzoron 18F; moboii I B
dbopmynie obo3HauaeT I unu ero panuoakTuBHbINA uzoton 1231 unu 1241,
IPH YCIOBHH, YTO coenrHeHueM GopmyJibl | He ABIsIETCS COeNMHEHUE,
BbIOpAaHHOE M3 TPYIIIbI, BKJIOYAOLIEi
2-(6-propnupunuu-3-un)-9H-nmuppono[2,3-b:4,5-c' | aunupuaus,
2-[6-(1)T0p(2,4—3H2)n1/1p1/1)11/1H-3-Hn]-9H-anpono[2,3-b:4,5-c']):[1/1n1/1p1/1)11/1H;
2-[6-(1)Top(2—3H)n1/1p1/1)11/1H-3-Hn]-9H-anpono[2,3-b:4,5-c'])11/1n1/1p1/1)11/1H;
2-[6-(1)Top(4—3H)n1/1p1/1)11/1H-3-Hn]-9H-anpono[2,3-b:4,5-0']):[1/1n1/1p1/1)11/1H u

2-[6-(18F)(1)Topn1/1p1/1)11/1H-3 -un]-9H-nuppono[2,3-b:4,5-c' | aunupunux.
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2. Coennnenne popmynsl [-A nnu ero gpapmaneBTudecKku npueMiemMas cojib
NPUCOENUHEHHUs C KUCIOTOM, €ro palleMU4eCcKasi CMECh MU COOTBETCTBYIOIIUM

OHAaHTHOMCED, U/UIH ONITUYECKUE HU30MCEPHI,

Nsa 7 N R1
[-A

B KOTOPOH

R1 o6o3HauaeT reTepOUUKIIHII, BBIOPAHHBIA U3 TPYIINIBI, BKIOYAOIIEH a3eTHANH,
MUPPOJIUANH, MUNEPUIUH U TUTIEPA3HH, HEO0A3aTEIbHO 3aMEeHHbINH C MOMOIIbI0 R2;
niin

reTepoapoOMaTHYECKUEe TPYIIIbI, BBIOPAHHBIE U3 TPYIIIIBI, BKIIOYAKOIIEH MHPa3ol,
dbypaH, ©30KCa30J], TUA30J, MUPUIAUH, MTUPUAUH-2-0H, MUPUMUIUH, THPA3HH,
NUPHUIA3UH, HE00A3aTeIbHO CONEePIKAINNI OUH HIIH BAa 3aMECTHTEIsI, BBIOPAHHBIE U3

rpynmnsl, Bkiarovaromei ranoret, C-Ceg-ankiibl, Heo0s3aTeIbHO 3aMeleHHbIe
rajoreHaMu unu rugpokcurpynmnoi uiau C-Cg-alKkOKCUTpyNIoN, [UaHOTPYIy,
aMHUHOTpyIy, HeoOs3aTenbHO 3aMeimeHHy10 C1-Cg-ankunom, HeoOs3aTeapHO
3amemeHHbIM rajorenamu, Hutporpynmny, NHC(O)-C-Cg-ankun, C(O)N-C;-Cg-
aJKWII, Heo0s3aTeIbHO 3aMeIeHHbIN rajoreHamu, ruapokcurpynmnoit unu C-Cg-
ankokcurpynnoi, C-Cg-ankokcurpynmny, Heo0s13aTeJIbHO 3aMEIEHHYI0 raJIOTeHaMHU
unu ruapokcurpynmnoi unu C-Cg-aJKOKCUTPYNIION, reTepOLUNKINUIBHYIO TPYIIITY,

HeoOs13aTenbHO 3amelneHuyo rajgorenamu win C-Cg-ankunamu, HeoOs13aTeIbHO

3aMelIeHHbIMH rajloreHaMu; WiIu

-NH-C(0)-R2;

R2 ob6o3HauaeT rerepoapoMaTUUECKHE IPYNIbI, BBIOPAHHBIE U3 TPYIIIIHI,
BKJIIOHANOLIEH mHpa3oJl, ¢ypaH, H30KCa30J, THA30J, MUPUANH, TUPUIUH-2-0H,

NUPUMUAUH, MHUPA3UH, TUPUOA3UH, HeoOs3aTeIbHO 3aMCIIECHHBIC OAHUM UJIN ABYMs
3aMECTHUTEJISIMHU, BBIOPAHHBIMH U3 TPYyIIbl, BKIoUaromeit rajgoreH, C-Cg-alKuibl,
Heo0s3aTeNbHO 3aMeIleHHbIe rajoreHamMu uin ruapoxcurpynmnoit unu C-Ce-
AJIKOKCUTPYNIION, HHAHOIPYNIy, aMUHOTPYINY, MOHO- UM JUMETUJIAMUHOTPYIILY,

Hutporpynmny, NHC(O)-C-Cg-ankun, C(O)N-C1-Cg-ankun, HeoOs3aTETbHO
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3aMelleHHbIN rajoreHamu, rugpokcurpynmnoit unu C-Ceg-ankokcurpynnoi, C-Ce-
AJKOKCUTPYIINY, HEOOSA3aTEIbHO 3aMEIIEHHYIO TaJOreHaMU WU TUAPOKCUTPYIIIION
unu C1-Ce-aaKkOKCUTPYNNOH, reTepOLUKINIBHYIO TPYNNY;

A, M, Q o6o3nauaer CR3;

R3 o6o3nauaer H; ramorensr; C-Cg-alKkuibl, He00s13aTEIbHO 3aMeIEHHBIE
ranorenamu, rugpokcurpynmnoi unu C;-Cg-ankokcurpynmnoii; C-Cg-ankokcurpymnimy,
HeoOs13aTeIbHO 3aMeIleHHYI0 rajoreHamu, ruapokcurpynmnoi wiu C1-Cg-
ankokcurpynmnoi; fumerunamuHorpynmny;, NH-C-Cg-ankunbl, He00s13aTeIbHO
3aMenieHHble rajoreHamu, ruapokcurpynmnoi uinu C-Cg-alKoKCUTPYIIION;

u

rae noboi H B popmyne obo3navaetr H uiu ero uzoron ’H unn 3H; moboit C B
obmeli popmynie obozHauaetr C uIu ero paJuOaKTUBHBIA U30TOI ¢ unm 11C; mobou
F B popmyne o6o3Hadaer F wiu ero paguoakTUBHBIA U30TOI 18F; moboii [ B popmye
1241,

2

obo3HauaeT | wiim ero paguoOaKTUBHBIA U30TOII 231 o
IpH YCIOBHH, YTO coenuHeHueM popmynsl [-A He sABisieTCS COeNMHEHHE,

BBIOpAHHOE U3 T'PYIIIBI, BKIOYAOMIEH
2-(6-propnupuaun-3-un)-9H-nuppono[2,3-b:4,5-c'|sunupunus,
2-[6-(1)T0p(2,4—3H2)m/1p1/11[1/1}1-3—Hn]-9H-nI/Ippono[2,3—b:4,5-c’]z[1/1n1/1p1/1111/1H;
2-[6-(1)T0p(2-3H)nMpHL[I/IH-3-I/m]-9H-HI/Ippono[2,3-b:4,5-c’]):[1/1n1/1p1/1)11/1H;
2-[6-(bT0p(4-3H)anm[HH-3-HJI]-9H-Hpr0J10[2,3-b:4,5-c'])1HanH)1HH u

2-[6-(18F)¢ToanpHnHH-3 -un]-9H-nupposno[2,3-b:4,5-c' | aunupunux.

3. Coenunenne ¢popmysl [-B unu ero ¢papmanesruyecku npuemiemMas Cojib
NPUCOENNHEHUs] C KUCJIOTOMN, €ro paleMudeckass CMECh UJIU COOTBETCTBYHO NN

SHAHTHOMED, U/UIU ONITUYECKUE HU30MEPHI,

N/|N
™ 74

—

N
\

R3 R1

[-B

B KOTOpPOU
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R1 o6o3HauaeT reTepOUUKINII, BBIOPAHHBIA U3 TPYIIIBL, BKIOYAOMIEH a3eTHANH,
NUPPOJNIMANH, MUNEPUANH U MUNEPa3UH, He00s3aTeIbHO 3aMeIeHHBIH ¢ moMoubpio R2;
W

rerepoapoMaTUYECKHe IPYIIbl, BBIOPAHHBIC U3 TPYIIIIBI, BKJIOYAOLIEH MUPa3ol,
dbypaH, ©30KCa30J1, TUA30J, MUPUIUH, MTUPUIUH-2-OH, MTUPUMUIUH, THPA3HH,
NUPUIA3UH, He00A3aTeIbHO 3aMEIIeHHbIE OJTHUM HJIM ABYMsS 3aMECTHUTEJISIMH,
BBIOPAHHBIMU U3 TPyMIbl, BKIrOUaroimei rajgoreH, C-Cg-ankuibl, HeoOs13aTeNbHO
3aMeleHHble rajoreHamMu uinu ruapokcurpynmnoii unu C-Ceg-aiKoKCUTPYTIIION,
[{UAHOTPYIIY, aMUHOTPYIINY, HeoOs3aTenbHOo 3aMenmeHHy 0 C-Cg-ankuaom,
Heo0s3aTeNnbHO 3aMelleHHbIM rajoresamu, Hurporpynmny, NHC(O)-C-Cg-ankmun,
C(O)N-C;-Cg-ankun, HE00SA3aTENBHO 3aMEIIEHHBIN raJloreHaMH, THAPOKCUTPYIIION
unu C-Cg-ankokcurpymnmoii, C-Cg-aakokcurpymnmny, HeoOs3aTeIbHO 3aMeIEHHY IO
rajoreHaMu Wik rugpokcurpynmnoil uin C1-Cg-adKOKCHTPYIIIOH, T€TePOLHKINIbHYIO
rpynmy, HeoOs3aTenbHO 3aMerneHHy o rajoreHamu unu C-Cg-ankunamuy,
He00s13aTeNbHO 3aMEIeHHbIMU TAJIOTEHAMU, WU

-NH-C(0)-R2;

R2 o6o3Hauaer rerepoapoMaTuyecKkue IPyIIbl, BBIOpaHHbBIE U3 TPYIIIIHL,
BKJIIOHANOLIEH MUpa3odl, pypaH, H30KCa30J, THA30J, MUPUAUH, TUPUIUH-2-0H,
NUPUMHUIWH, TUPA3UH, MUPUIA3UH, HEOOsI3aTeIbHO 3aMEIIEHHbIE OJTHUM HJIH ABYMsI
3aMeCTUTEJISIMU, BBIOPAHHBIMHU U3 TPYIIbI, BKIOYatomeil rajoreH, C-Cg-anKuisl,
HeoOs13aTeIbHO 3aMelleHHbIe rajloreHaMu Wi ruapokcurpynmnoi unu C-Cg-
AJIKOKCUTPYIOHN, IUAHOTPYIIY, aMHUHOTPYIINY, MOHO- UJIU JUMETUIAMUHOTPYIIIY,
Hurporpynny, NHC(O)-C-Cg-ankun, C(O)N-C-Cg-ankun, HeoOs13aTeIbHO
3aMeleHHbll ranoreHamu, rugpokcurpynmnoit unu C-Cg-ankokcurpynmnoi, C-Cg-
AJKOKCUTPYIIY, HE00S3aTEeNIbHO 3aMEIIEHHYIO TaJIOT€HAMH WJIN THAPOKCUTPYIIION
unu C-Cg-aaKoKCUTpyNMnoi, reTepOLUKIUIbHYIO IPYIITY;

R3 ob6o3nauaer H; ranorensr; C-Cg-aakuibl, He0OsI3aTEIbHO 3aMEIEHHbBIE
rajgoreHamu, rufgpokcurpynnoit unu C;-Cg-ankokcurpynnoii; C-Cg-ankokcurpynmy,
HeoOsI3aTeIbHO 3aMeIeHHYI0 rajoreHamu, rugpokcurpynmnoi mwiu C-Cg-

ankokcurpynmnoi; xumermiamuHorpynmny;, NH-C-Cg-ankunbsl, HeoOs13aTeIbHO

3aMelleHHble rajoreHamMu, rugpokcurpynnoi unu Ci-Cg-ankokcurpynmnoi; u
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. 2 3 .
rae noboi H B popmyne obo3navaer H nnm ero nzoron “H unm "H; moboit C B
. . 14 11 .
obmeii popmysie obozHauaet C wiau ero paguoakTusHbld uzoron C wiun  C; moboi

o 18 o
F B popmyne obo3nauaer F unu ero pannoaktusHselil uzoron F; mo6oit [ B popmyne

124

o 123
obo3navaet I unu ero pagmoakTuBHbIil uzoron I umm L

4. Coenunenne popmyinsl [-C unm ero ¢papmaneBTUUECKH TpUeMieMast COJb
NPUCOCUHEHHSI C KUCJIOTOM, €ro paueMru4yeckas CMeChb HJIM COOTBET CTBYIO NI

OHAHTHOMED, U/UIH ONITUYECKUE HU30MEPHI,

R3 N N

\

[-C

B KOTOpPOH

R1 o6o3HauaeT reTepOUUKINII, BBIOPAHHBIA U3 TPYIIIBL, BKIOYAOMIEH a3eTHANH,
MUPPOJIUANH, TUTNEPUINH U TUTIEPA3HH, HEO0A3aTENbHO 3aMEIeHHbINH C MOMOIIbI0 R2;
nIn

reTepoapoMaTHYeCKue IPyNIbl, BBIOPAaHHBIE U3 TPYIIIBI, BKIOYAKMEH THPa30,
dbypaH, ©30KCa30J], TUA30J, MUPUAUH, MUPUAUH-2-0H, MUPUMUIUH, TUPA3HH,
NUpPHUAA3HH, He00sS3aTEeIbHO 3aMEeLIeHHbIE OTHUM MUJIU JBYMsI 3aMECTUTEJISIMHY,
BBIOpAaHHBIMH U3 TPYMIbl, BKIOUaromei rajgoreH, C-Cg-ankuibl, Heo0sA3aTenbHO
3aMelleHHble rajoreHamMu win ruapokcurpynmnoi uinu C-Cg-alKOKCUTPYIIIOH,
LUAHOTPYIINY, aMUHOTPYIINY, HeoOs3aTenbHO 3aMeneHHy 0 C-Cg-aakuaom,
Heo0s3aTeNnbHO 3aMeleHHbIM ranoreramu, Hutporpynny, NHC(O)-C,-Cg-ankmun,
C(O)N-C;-Cg-ankui, HE0OSA3aTENbHO 3aMEIIEHHBIH raJloreéHaMu, THAPOKCUTPYIIION
unu C-Cg-ankokcurpynmoit, C-Cg-ankokcurpymnmny, HeoOs3aTeJIbHO 3aMEIIeHHY IO
rajoreHaMu unu rugpokcurpynmnou unn C-Cg-aJKkOKCUTPYNION, FreTepOLUKIUIbHYIO
rpynmny, HeoOsi3aTeabHO 3amMenieHHY 0 ranoreHamu win C(-Cg-ankunamu,

He00s3aTeNbHO 3aMEIeHHBIMU TAJIOTEHAMU, WU
-NH-C(0)-R2;
R2 ob6o3HauaeT rerepoapoMaTUUE€CKHe IPYNIbI, BBIOPAHHBIE U3 TPYIIIIHI,

BKJIFOHAIO e upa3oit, GypaH, H30KCa30JI, THA30JI, MTUPUANH, TUPUIUH-2-0H,
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NUPpUMUAWH, MTHUPA3UH, TUPUOA3UH, HeoOs3aTeIbHO 3aMCIICHHBIC OAHUM UJIU ABYMsI

3aMECTHUTEJISIMH, BBIOpAHHBIMH U3 TpyIbl, BKiouaromeil ranoreH, Ci-Cg-alKuibl,
Heo0s3aTeNbHO 3aMelleHHbIe rajjoreHamMu uiu ruapoxkcurpynmnoit unu Ci-Ce-
AJKOKCUTPYIIMOHN, HUAHOTPYIIY, aMHHOTPYIIY, MOHO- UJIU AUMETUJIAMUHOTPYIIITY,
nutporpynmny, NHC(O)-C;-Cg-ankun, C(O)N-C;-Cg-ankun, HeoOs13aTeIbHO
3aMeleHHblHd rajoreHamu, rugpokcurpynmnoit uiau C-Cg-ankokcurpynmnoi, C-Cg-
AJIKOKCUTPYIIMNY, HEOOS3aTEIbHO 3aMEIEHHYIO TaJOreHAMH UM THAPOKCUTPYIIITION
unu C1-Cg-aaKoKCUTPY IO, reTepOLUKINIbHYIO TPYINY;

R3 ob6o3nauaer H; ranorensr; C-Cg-ankuibl, He0OSI3aTEIbHO 3aMEIIEHHbBIE
ranoreHamu, ruapokcurpynmnoi unu C-Cg-ankokcurpynmoii; C-Cg-alIKOKCUTPYIIITY,
HeoOsI3aTeIbHO 3aMeIeHHYI0 rajoreHamu, ruapokcurpynmnoi mwiu C1-Cg-
ankokcurpynmnoi; fumermiamuHorpynmny;, NH-C-Cg-ankunsl, He00s13aTeIbHO
3aMeneHHble rajoreHamu, ruapokcurpynmnoi unu C1-Cg-alKOKCUTPYTITION;

u

rae noboi H B popmyne obo3navaer H uau ero uzoron ’H unn 3H; moboit C B
obmeii popmynie obozHauaetr C wiau ero paJuoOaKTUBHBIA U30TOI ¢ unn 11C; 0o

o 18 o
F B popmyne obo3nauvaer F unu ero pannoaktuBHelil uzoron F; mo6oit [ B popmyne

124

o 123
obo3navaet I unu ero pagmoakTusHbIil uzoron I umm L

5. Coenunenue ¢popmynl [-D unu ero papmaLeBTHYECKH NMpUeMIIeMas COJb
NPUCOENNHEHUS C KUCJIOTOMN, €ro paleMuydeckas CMeCh UM COOTBETCTBYIO NN

OHAHTHOMED, U/UIU ONITUYECKUE HU30MEPHI,

R3_ _N_ N

‘e
-~ N Ry
=N
[-D
B KOTOpPOH
R1 o6o3HauaeT reTepOUUKINII, BBIOPAHHBIA U3 TPYIIIBL, BKIOYAOMIIEH a3€THANH,
MUPPOJIUANH, MUTNEPUINH U TUTIEPA3HH, HEO0A3aTeNbHO 3aMELIeHHbINH C MOMOIIbI0 R2;

niin
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reTepoapoMaTHYECKue TPYIIIbl, BBIOPAHHBIE U3 TPYIIIBI, BKIIOYAKOIIEH MHPa3ol,
dbypaH, H30KCa30J, TUA30J, MUPUAUH, MUPUAUH-2-0H, MUPUMUIUH, TUPA3HH,
NUPHUIA3UH, He00A3aTeIbHO 3aMelLIeHHbIE OJHUM MM ABYMS 3aMECTUTEISIMH,

BbIOpAaHHBIMH U3 TPyNIbl, BKiIovaromei ranoreH, C-Cg-ankuiel, Heo0s13aTeNbHO
3aMelleHHble rajorenamu uiu ruapokcurpynmnoit min C-Cg-aakokCUrpynmnoi,
LUAHOTPYIINY, aMUHOTPYIINY, HeoOs3aTenbHO 3aMeneHHy 0 C-Cg-aakuaoMm,
Heo0s13aTenbHO 3aMeleHHbIM rasiorenamu, Hutporpynny, NHC(O)-C,-Cg-ankmun,
C(O)N-C;-Cg-ankui, HE00A3aTENbHO 3aMEIIEHHBIH raJlIOreHaMH, THAPOKCUTPYIIION
unu C-Cg-ankokcurpynmoii, C-Cg-ankokcurpymnmny, Heo0s3aTeIbHO 3aMEIEHHY IO
rajoreHaMu unu ruapokcurpynmnoi uiau C;-Cg-alKOKCUTPYyNIION, reTepOLUKIUIbHYIO

rpynmy, HeoOs3aTenbHO 3aMerneHHy o rajoreHamu unu C-Cg-ankunamuy,

He00s3aTeNbHO 3aMEIeHHBIMU TAJIOTEHAMU, WU

-NH-C(0)-R2;

R2 ob6o3HauaeT rerepoapoMaTUUECKHE IPYNIbI, BBIOPAHHBIE U3 TPYIIIIH,
BKJIIOHANOLIEH mHpa3oil, ¢ypaH, H30KCa30J, THA30J, MUPUANH, MTUPUAUH-2-0H,

NUPpUMUAWH, MHPA3UH, TUPUOA3UH, Heo0s3aTeIbHO 3aMCIICHHbBIC OAHUM UJIU ABYMsI

3aMECTHUTEJISIMH, BBIOpAaHHBIMH U3 TPyIbl, BKiouaromeil rajgoreH, C-Cg-alKkusl,
HeoOs13aTeIbHO 3aMeIleHHbIe rajoreHaMu uiu rugpokcurpynmnoi unu C-Cg-
AJKOKCUTPYIIOH, HUAHOTPYIIY, aMHUHOTPYIIY, MOHO- UJIU AUMETUJIAMUHOTPYIIITY,
nutporpynny, NHC(O)-C-Cg-ankun, C(O)N-C;-Cg-ankun, HeoOs13aTeIbHO
3aMeleHHbll rajoreHamu, rugpokcurpynmnoit unu C-Cg-ankokcurpynmnoi, C-Cg-
ANIKOKCUTPYIIMNY, HEOOS3aTEIbHO 3aMEIIEHHYIO TaJOreHAMH UM THAPOKCUTPYIIITION

unu C-Cg-aaKoKCUTPY IO, reTepOLUKINIbHYIO TPYIIY;

R3 ob6o3nauaer H; ranorensr; C-Cg-ankuibl, HeOOSI3aTEIbHO 3aMEIIEHHbBIE
rajgoreHamu, rugpokcurpynmnoi unu C;-Cg-ankokcurpynnoii; C-Cg-ankokcurpynmy,
Heo0s3aTeNbHO 3aMeIleHHYI0 rajoreHamu, ruapokcurpynmnoit nnu C-Cg-
ankokcurpynmnoi; xumerminamuHorpynmny;, NH-C-Cg-ankunsl, He00s13aTeIbHO

3aMelleHHble rajoreHamu, rugpokcurpynnoi unu Ci-Cg-alkoKCUTrpynmnoi;

u
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. 2 3 .
rae noboi H B popmyne obo3navaer H nnm ero nzoron “H unm "H; moboit C B
. . 14 11 .
obmeii popmynie oboznauaer C wiau ero paguoakTusHbld uzoron C wiu  C; mobdoi

o 18 o
F B popmyne obo3nauaer F unu ero pannoaktuBHelil uzoron F; mo6oii [ B popmyne

124

o 123
obo3navaet I unu ero pagmoakTuBHbIil uzoron I umm L

6. Coequnenue no jgwdomy u3 m.m. 1-5, B kotopom R1 obo3Haudaer

- NUMEePUAUH U UNEePa3uH, HeoOsI3aTeNbHO 3aMeIeHHbIE ¢ TOMOIIBI0 R2; nmun

- TETEPOaAPOMATHYECKHE TPYIIIbI, BBIOPAHHBIE U3 TPYIIIBI, BKIKOYAK0 IIEH
MUpPa3oJl, TUA30J, MUPUANH, MUPUAUH-2-0H, MUPUMUANH, NTUPA3UH, MUPUIA3UH,
HeO6ﬂ3aTeHbHO 3aMCIICHHbIC OOHUM UJIN ABYMS 3aMECTUTCIISIMU, BbI6paHHbIMI/I u3
IPYIIBL, BKIOYAOMEH GTOp, METHUI MM 3TUJ UJIK IPOMUJI, HEOOs3aTeIbHO
3aMeIeHHbIH (TOPOM MM METOKCUTPYMIOH, IHAHOTPYIIIY, AMUHOTPYIIIY,
HeoOs13aTeIbHO 3aMEeIIeHHYI0 MeTHIOM Wik GTopaTmiom, Hutporpynny, NHC(O)-
MCTUJI UJIU -3TUJT WU -TIPOIHNIIL, HeO6$[3aTeJ'IbHO SaMeH_[eHHbeI (1)TOpOM HIJIIn
meTokcurpynmnoi, C(O)N-MeTun unu -3TUNl UK -MPONUII, He00sI3aTEeNbHO
3aMeIeHHbIH PTOPOM UIIN METOKCUTPYIIIOH, METOKCUTPYIIY U STOKCUTPYIIY UIU
IPOMOKCUTPYIIY, HEOOSI3aTEIbHO 3aMEIIEHHYI0 (PTOPOM UM METOKCUTPYIIIIOH,
reTepOLUKIUIBHYIO IPYNIy, HE0Os3aTeNbHO 3aMEeLeHHYI0 (pTOpOM HUIn

dTopmeTHIOM.

7. Coenunenue o n. 6, B kotopoM R1 o0o3HavaeT nupasos, THA30J, TUPUIUH,
NUPUMHIUH, HE00S3aTEIbHO 3aMEIeHHbIE OTHUM UJIU JBYMS 3aMECTHTEJISIMH,
BBIOpPAHHBIMH U3 TPYIIbI, BKIOYAKMEH (TOp, METUI HJIM 3TUJT HJIH PO,
He00s3aTeNbHO 3aMeIleHHbIH PTOPOM UM METOKCHTPYIIOH, HHAHOTPYIIY,
AMHUHOTPYIIY, HEO0S3aTEeNIbHO 3aMEIIEHHYI0 METHJIOM UJIU (TOPITUIIOM,
Hutporpynmny, C(O)N-MeTHI WU -3THIJI HJIU -IPOIIJI, He0O0sA3aTeIbHO 3aMEIleHHBIH
¢$TOpPOM MJIM METOKCUTPYIIIIOH, METOKCUTPYIIITY HJIM 3TOKCUTPYIIY HJIH
NPOTMOKCUTPYIIY, HEOOs3aTEIbHO 3aMEIIEHHYI0 (PTOPOM MU METOKCUTPYIIIOH;
MOP(OIUH HIIN MUTIEPA3UH UM MUINIEPUANH, HE00S3aTEIbHO 3aMeIeHHbIH PTOpOM

I QTOPMETHIIOM.

8. CoenuHeHue 1o JTIIOOOMY IpenbIIyIeMy MYyHKTY, B KOoTopoM R2 obo3HauaeT

reTepoapoMaTHYeCKue TPYNIbl, BBIOpaHHbBIE U3 TPYIIIBI, BKJIOYAKOIIEH MUpas3od,
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THA30J1, MUPUANH, MTUPUANH-2-0H, MUPUMHUNH, MUPA3UH, TUPUIA3UH, HEOOA3aTENBHO
3aMeI[eHHbIE OJHUM UJIU JIBYMS 3aMECTHUTENSAMH, BBIOPAHHBIMU U3 TPYIIIIHI,
BKJIIOHaKO el GTop, METHII UJIN STHJI WIH NPOIMUI, HE00A3aTeNbHO 3aMel€HHbIH
$TOPOM MJIM METOKCUTPYIION, IIUAHOTPYIINY, aMUHOIPYIIY, MOHO- WU
auMeTuinaMuHorpynny, Hutporpynny, NHC(O)-mMeTua uiam -3TUI WU -IPOINII,
Heo0s13aTenbHO 3aMelneHHbIH pTopom unu metokcurpynmnoi, C(O)N-meTun uin -3Tui
WU -TIPOMHJI, HEOO0SA3aTeNIbHO 3aMeIleHHbIH (TOPOM UM METOKCUTPYIIIOH,
METOKCHUTPYIIY MJIH 3TOKCUTPYIINY HJIH MPOMOKCUTPYIIY, HEOOS3aTEIbHO

3aMEIEHHYI0 (PTOPOM HJIM METOKCHTPYIIIOH, FreTepOLHKIMIBHYIO TPYIIIY.

9. Coenunenue mo 1. 8, B koTopoMm R2 o0o3Ha4aeT mupasosi, THA30J, MUPUIUH,
MUPUMHUIIUH, HeOOsI3aTeIbHO 3aMeIleHHbIE OJHUM HJIH JBYMS 3aMECTHUTEIISIMH,
BBIOPAHHBIMU U3 TPYIIbI, BKIIOYAKOIMEed GTOp, METHU WM STHJ WU TPOIIHI,
He00s3aTeNbHO 3aMeIeHHbIH PTOPOM UIN METOKCUTPYNIION, HUAHOTPY MY,
AMUHOTPYIIY, MOHO- WJIH AUMETHJIaMUHOrpynny, aurporpynmy, C(O)N-metwn unu -
STHJI UK -TIPOIHJI, HEO0s3aTeIbHO 3aMEMeHHBIH (PTOPOM MM METOKCUTPYIIIIOH,
METOKCHUTPYIIY UJHU 3TOKCUTPYIIY WU MPOTMOKCUTPYIITY, HEOOA3aTEIbHO

3aMEIeHHYI0 PTOPOM HIJIM METOKCHUTPYIIOHN, MOP(OIMH UM MUTIEPA3HH.

10. Coenunenue mo m. 1, B kotopoMm X obo3HauaeT N, Y ob6o3navaer CH u Z

obo3nauaetr CH.

11. Coenunenue no n. 1, B kotopom X obo3nauaer CH, Y ob6o3nauaer N u Z

obosznauvaetr CH.

12. Coenqunenue no m. 1, B kotopom A obosznauaer CH, D obo3nauaer N, M

obo3znauaer C-R3 u Q ob6o3unauaer CH.

13. Coenunenne no m. 1, B kotopom A obo3znauaer CH, D ob6o3znauaer N, M

obo3nauaer CH u Q o6o3nauaer C-R3.

14. Coenqunenne no m. 1, B koropom A obo3znauaer CH, D obo3znauaer C-R3, M

obo3nauaetr N u Q obo3nauaer CH.
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15. Coenunenne no m. 1, B koropom A obosznauaer CH, D obo3znauaer CH, M

obo3Hauaetr C-R3 u Q ob6o3HauaeT N.

16. CoennHeHue no n0O0OMy MpeabAyLIeMy NYHKTY, B KOTopoM R3 o6o3Hauaer
H; ¢Top; MmeTun unu 3Tun UK NpONui, HeoOA3aTENbHO 3aMeLIeHHBINH PTOpOM,
TMAPOKCUTPYIION HIJIM METOKCUIPYIIIIOH;, METOKCUTPYIITY HJIH STOKCUTPYIIIY HIIN
NPOMOKCUTPYIINY, HEOOSI3aTEIbHO 3aMEIIEHHYIO0 (TOPOM, THAPOKCUTPYIIION UITN
METOKCUTPYNION, nuMeTuaaMuHorpynny;, NH-MeTua uinm -3Tui Ui -nponui,

Heo0s3aTeNbHO 3aMeIleHHbIH PTOPOM, THAPOKCUTPYIIION HJIM METOKCHTPYIIIION.

17. Coenunenne mo a0OOMY MpeAbIAyIIEMY YHKTY, B KOTOpoM Jitoboi H B

. 2 3
obmieli popmynie oboznavaetr H unm ero uzoron "H unm "H.

18. Coenqunenne no a0OOMY MpeAbIAyIIEeMY TYHKTY, B KoTopoMm C B o0miei
dbopmyiie, conepkamuiicss B OCH3UIbHON METHJIBHOW T'PYIIIE UM METOKCUTPYIITE,

. 14 11
obo3nauaet C unu ero paauoakTuBHbii u3oron C unu  C.

19. Coenqunenne no a000My MpeAbIAYIIEMY YHKTY, B KOTOpoM oo F B

. . 18
obmeii popmyne obozHauaet F unm ero pagnoakTuBHbIN u3oron F.

20. CoenuHenue no Jr0OOMyY IpeabAyIeMy MyHKTY, B KoTopoMm I B oOmei
dbopmye, conepKamMiics B aJIKUJIe I B apOMAaTHUYECKOM WJIU FeTepOapOMaTUUYECKOM

124
L

dbparmenTe, obo3Ha4yaeT [ WiIu ero paguoaKkTUBHBIA U30TOI 21 o
21. CoenmHeHue MO M. 2, KOTOPOE BBIOPAHO U3 IPYIIbI, BKIOYAKIEH
2-(nmupunun-4-un)-9H-nuppono[2,3-b:4,5-c' | aunupunx
2-(2-metokcunupuaun-4-mn)-9H-nuppono[2,3-b:4,5-c'|nunupunun
2-(mupunus-3-un)-9H-nuppono[2,3-b:4,5-c' | aunupunnx
2-(1-merun-1H-nupaszon-4-un)-9H-nuppono[2,3-b:4,5-c' | nunupunun
2-(6-merokcunupuaun-3-mi)-9H-nuppono[2,3-b:4,5-c'|nunupunun
5-(9H-nuppono[2,3-b:4,5-c' | nunupuaun-2-wn)nupunua-2(1H)-on
2-(5-pTop-6-MerokcunupuauH-3-un)-9H-nuppono[2,3-b:4,5-c' | aunupuanx

2-(pypan-3-un)-9H-nuppono[2,3-b:4,5-c' | nunupunux
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2-(1H-nupazon-4-un)-9H-nuppono[2,3-b:4,5-c' | aunupunux
2-[2-(mopdonun-4-mn)nupuMuanH-5S-un|-9H-nuppono[2,3-b:4,5-c' | nunupuanx
N-merun-5-(9H-nuppono[2,3-b:4,5-c'| sunupuaun-2-un)nupuanH-2-
KapOokcamMua
3-¢prop-5-(9H-nuppono[2,3-b:4,5-c'|nunupuanH-2-m1)IUPUIHH-2-aMUH
2-[4-(mupumuauH-2-un)nunepasut- 1 -un]-9H-nuppono[2,3-b:4,5-c' | aunupuanx
2-[4-(mupunun-4-un)nunepasus- 1-un]-9H-nmuppono[2,3-b:4,5-c' | nunupuaux
2-(1H-nupazon-3-un)-9H-nupposno[2,3-b:4,5-c' | aunupunuu
4-(9H-nuppono[2,3-b:4,5-c' | nunupunuH-2-un)nupUIHH-2-aMUH
4-(9H-niuppono[2,3-b:4,5-c'|nunupunun-2-un)nupunus-2(1H)-on
2-(5-propnupunuu-2-un)-9H-nmuppono[2,3-b:4,5-c' | aunupuans
2-pTop-5-(9H-muppono[2,3-b:4,5-c' | aunupuanH-2-un)MupUANH-3 -aMUH
N-merun-5-(9H-nuppono[2,3-b:4,5-c'| nunupuanH-2-mi1)TUPUMHANH-2-aMUH
2-[6-(mopdonun-4-mwn)nupuaun-3-mn|-9H-nuppono[2,3-b:4,5-c' | nunupunun
N-(2-merokcustn)-5-(9H-nuppono[2,3-b:4,5-c' | nunupuanna-2-ui) MUpUMHUINH-
2-aMuH
2-[2-(nmunepa3un- 1 -un)mupumuaus-S-un]-9H-nmuppono[2,3-b:4,5-c' | aunupuanx
2-(5-merun-1H-nupason-3-un)-9H-nuppono[2,3-b:4,5-c'|nunupunun
2-[1-(2-pTopaTun)-1H-nupaszon-4-un]-9H-nuppono[2,3-b:4,5-c' | nunupunun
N-merun-2-[4-(9H-nuppono[2,3-b:4,5-c' | nunupuaun-2-un)-1H-nupaszon-1-
ujjaneTamMuna
N-metun-6-(9H-nuppono[2,3-b:4,5-c' | aunupuaun-2-un)IupuanH-3 -
kapOoKcaMug
N,N-gumetun-5-(9H-nuppoino[2,3-b:4,5-c' | aunupuans-2-un)mupuauH-2-
kapbokcamMug
N-(2-pTopatun)-5-(9H-muppono[2,3-b:4,5-c' | nunupuanH-2-11)TUPUIUH-2 -
kapbokcamMug
N-(2-merokcustn)-5-(9H-nuppono[2,3-b:4,5-c' | nunupunus-2-un) nupuauH-2-
kapbokcamMug
2-(4-merokcu-1H-nupazon-1-un)-9H-nmuppono[2,3-b:4,5-c'| niunupunns
2-[2-(mopdonun-4-un)-1,3-tuazon-5-un|-9H-nuppono[2,3-b:4,5-c' | nunupunun
1-{4-[5-(9H-tuppomno[2,3-b:4,5-c' | aunupuanu-2-un)nupuMUIHH-2- 11 |-
nuInepasuH-1-ui}3TaHOH

6-prop-N-(9H-nuppono[2,3-b:4,5-c' | nunupuauna-2-un)nupuanH-3-kapobokcamMmun
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6-(metunamuno)-N-(9H-nuppono[2,3-b:4,5-c'|niunupunun-2-un)nupuanH-3-
kapbokcamMung

2-(6-propnupunuH-3-un)-7-merokcu-9H-nuppono[2,3-b:4,5-c' |aunupuanx

5-(7-metokcu-9H-nuppono[2,3-b:4,5-c'|aunupuans-2-un)-N-MeTHINTUPUINH-2 -
KapOokcamua

7-merokcu-2-(1-metun-1H-nupazon-4-un)-9H-nuppono[2,3-b:4,5-c' | nunupunux

7-metokcu-2-[2-(mopdonun-4-un)nupumununa-S-uil-9H-nuppono[2,3-b:4,5-c']-
OUTHPUANH

6-(7-merokcu-9H-nuppono[2,3-b:4,5-c' | nunupuaun-2-mi)-N-MeTUITUPUIHH-3 -
kapbokcaMug

5-(7-metokcu-9H-nuppono[2,3-b:4,5-c' | aunupunuH-2-un)nupUMUIUH-2 -
KapOOHHUTPHII

2-(6-propnupunus-3-un)-N,N-numetun-9H-nuppono[2,3-b:4,5-c' | aunupuanH-
7-aMUH

5-[7-(numeTunamuno)-9H-nmuppono[2,3-b:4,5-c¢' | aunupuann-2-nn|-N-
METUJITUPUIANH-2-KapOoKcaMua

N,N-mumetun-2-(1-merun-1H-nupazon-4-un)-9H-nuppono[2,3-b:4,5-c']-
TUNUPUAUH-T7-aMUH

2-(6-propnupunuH-3-un)-7-metun-9H-nupposno[2,3-b:4,5-c'| sunupunun

N-merun-5-(7-metun-9H-nuppono[2,3-b:4,5-c' | aunupuans-2-un)nupuanux-2-
KapOokcamua

7-metun-2-(1-metun-1H-nupazon-4-un)-9H-nuppono[2,3-b:4,5-¢' | nunupunux

2-(6-propnupunuH-3-un)-7-(merokcumerun )-9H-nuppoino[2,3-b:4,5-c']-
OUTHPUANH

5-[7-(meToxcumerwnn)-9H-nupposno[2,3-b:4,5-c' | nunupunun-2-un]-N-
METHJIMTUPUIANH-2-KapOOKCaMuA

7-(meTokcumeTunn)-2-(1-metun-1H-nupazon-4-un)-9H-nuppono[2,3-b:4,5-c']-
OUTUPUANH

2-[6-(1)Top(2—3H)n1/1p1/1)11/1H-3 -I/I.]'I](5,7-3H2)-9H-HI/IppOHO[2,3 -b:4,5-c'|nunupunun

2-[6-(1)Top(2-2H)n1/1p1/1)11/1H-3 -I/I.]'I](5,7-2H2)-9H-HI/IppOHO[2,3 -b:4,5-c'|nunupunun

2-(6-propnupunus-3-un)(3 -2H)-9H-n1/1ppono[2,3 -b:4,5-c'|nunupunun

2-(6-propnimpunun-3 -Hn)(S-ZH)-9H-anpono[2,3 -b:4,5-c'| nunupuaun

2-[6-(1)T0p(5-2H)n1/1p1/1)11/1H-3 -un]-9H-nuppono[2,3-b:4,5-c'| sunupunus
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N-MGTI/IJ‘I-S-[(S,7-3H2)-9H-HI/IppOJ'IO[2,3-bI4,5-C']I[I/IHI/IpI/II[I/IH-2-I/IJ'I](6-
3H)1‘II/IpI/II[I/IH-2-Kap6OKC&MI/II[

2-[1-metun(3- H)- 1H-nupazon-4-un](5,7- Hy)-9H-nuppono[2,3-b:4,5-
c'|aunupuauH.

22. CoenuHeHue 1O M. 3, KOTOPOE BLIOPAHO M3 PYIIbI, BKJIKOYAKO e

2-(6-propnupunuu-3-un)-9H-nmuppono[2,3-b:5,4-c' | aunupuanx

N-merun-5-(9H-nuppono[2,3-b:5,4-c' | nunupuanH-2-1i1)TUPUANH-2-aMUH

2-(1H-nupazon-4-un)-9H-nuppono[2,3-b:5,4-c' | nunupunux

2-(1-merun-1H-nupazon-4-un)-9H-nuppono[2,3-b:5,4-c' | nunupunun

N-metun-5-(9H-nuppono[2,3-b:5,4-c' | aunupuaun-2-un)nupuanH-2-
kapbokcamMug

2-(4-merokcu-1H-nupazon-1-un)-9H-nuppono[2,3-b:5,4-c'|niunupuns

2-[6-(1)Top(2-3H)n1/1p1/1)11/1H-3 -un](6, 8-3H2)-9H-n1/1ppono[2,3 -b:5,4-c'|nunupunus.

23. CoenuHeHue 10 1. 4, KOTOPOE BBIOPAHO M3 I'PYIIbI, BKIOYAKMEH

2-(6-propnupunun-3-un)-9H-nuppono[2,3-b:5,4-b'|nunupunun

2-[4-(3-pTopnponun)nunepunun-1-un]-9H-nuppono[2,3-b:5,4-b'|nunupunus.

24. CoenuHeHHUeE 1O 1. 5, KOTOPOE BBIOPAHO M3 I'PYIIIBI, BKJIOYAKOIIEH
7-(1-metun-1H-nupazon-4-un)-9H-nuppono[2,3-b:4,5-c' | nunupunun
7-(6-¢propnupuaun-3-un)-9H-nuppono[2,3-b:4,5-c'|nunupuaun
N-metun-5-(9H-nuppono[2,3-b:4,5-c' | aunupuaun-7-un)nupuanH-2-

KapOoKcaMu.

25. CoenuHeHue C pauOAKTHBHON METKOMU, CoNeprKallee U30TOII, MO JIIOOMY U3

n.n. 1-24 nas npuMeHEeHUs B KaUeCTBE CPEACTBA JUATHOCTUKU U MOHUTOPUHIA

BU3YAJIM3UPYIOLIEro CPEACTBA JJIsl arperaTos Tay-0eilka B FOJIOBHOM MO3Te.

26. CoennHenune no aodoMy u3 m.1. 1-24 st npuMeHeHHs B Ka4ecTBe

JEKAPCTBEHHOI'0O Cp€ACTBA.
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27. CoenuHenue no a0doMy u3 m.1. 1-24 nist npuMeHeHHs B Ka4ecTBe

J€KapCTBEHHOI'O CPEACTBA JJIsl JIEUEeHUs HelipoaereHepaTUBHBIX 3a00JIeBaHUN.

28. @apmarneBTUYECKAsi KOMIIO3UIMS, COJepIKallas COeIUHEeHHE MO J0oMy H3

5 n.n. 1-24, a takxe GpapmManeBTUYECKN NPHUEMIIEMble HHEPTHBIE HATIOJHUTEIH.
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