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NHAOJIBHBIE UHI'MBUTOPBI APII-THUAPOKAPBOHOBOI'O PELIEIITOPA (AHR)
n nx NIPUMEHEHUE

YPOBEHb TEXHUKH

[0001] Apun-ruapokapoonoBeiii  peuentop (AHR) mnpencraBmsier coboit  dakTop
TPAHCKPHIILMU, KOTOPBIH 0e3 JUraHAoB CYLIECTBYET B HEAKTHBHOM COCTOSIHHH B I[UTOIJIA3ME
ces3anabiM ¢ HSP90. Tlocne ceszwiBanus ¢ qurangom AHR tpaHcnmomupyercs B siapo, rie OH
mumepusyercs ¢ ARNT ¢ oOpasoBanueM (yHKIHOHAJIBHOrO (haKTopa TPAHCKPHUIIIUH.
AHR/ARNT cps3biBaeTcss ¢ 4UyBCTBHTENbHBIMH K AMOKCHHY 3jeMeHTamMH (OoT aHri. dioxin
response elements, DRE) B mpomoTope MHOrMX TI'€HOB, € U OCYLIECTBJIICT MOIYJISILIHIO
TpaHcKpunuuu renoB. Hanbosee XOpoLo OCBELeHHBIMU B JIMTEPATYPE T€HAMH, PErYJIHPYEMBIMH
AHR, sysitorcst rensr nutoxpoma P450 Cyplbl u Cyplal, u akrusammst AHR cymectBeHHO
YBEJIMUMBAET SKCIPECCHIO dTHX reHoB. Takum obpasom, conepxkanne MPHK Cyplbl u Cyplal
SIBJIIETCS CEJIEKTHBHBIM TokaszaTesieM aktuauuu AHR (0630p cm. B Murray ef al., 2014).

[0002] CymectByeT MHOXKECTBO SK30T€HHBIX M 3HAOreHHbIX aroHuctoB AHR, xortopsie
aKTHBHPYIOT yKa3aHHbIH perentop. Hanbosnee Xopoio oxapakTepu30BaHHBIM KJIACCOM JIMTAH/IOB
SIBIIIFOTCS THOKCHHBI. O THUM 13 TIEPBIX KIACCH(DUITUPOBAHHBIX YHIOT€HHBIX JIMTAHIOB SIBJIIETCS
kunypenuH, oopasyemsiiit TDO (Opitz 2011) unu IDO (Mezrich 2010). Kunypenun npeactapisier
coboii crabunpHbli Metabomur B nytn IDO/TDO u sBAseTcss NPOAYKTOM Pa3jiOKeHHs
tpuntodana. B0 mokazaHo, yro kuHypeHuH aktuBupyer AHR, uto ompenensercs mo
yeenuuennto conepxanusi MPHK Cyplal u/umi Cyplbl B MHOTOKJIETOUHBIX CHCTEMAX, a TAKIKE
npyrux DRE-perynipyemMbIx reHos.

[0003] AxtuBauss AHR obecneunBaer mpotuBoomyxoneBbie 3(deKTb, aeicTBYsS
HENOCPEIICTBEHHO Ha OMYXOJIEBbIE KJIIETKH U ONMOCPEAOBAHHO BBI3BIBASI HMMYHOCYIIPECCHIO, TEM
CaMbIM HE€ IMO3BOJIsAA COOCTBEHHOH HMMMYHHOW CHCTEME OpraHM3Ma aTaKOBaThb OMYXOJIb.
Hanpuwmep, akruBammss AHR depe3 MHOKeCTBO JTUTaHIOB MPUBOANT K YBEJIMUSHHIO SKCIIPECCHU
FoxP3 wu mnomapuzaiuu CD4+ T-ki1eTok OTHOCHTENBHO CYNPECCHPYIONIEH TMOJICHCTEMBI,
HaseiBaemoit Foxp3+ T-perynsitopusimu kinetkamu (Tregs). Yikazanusie T-perysisiTopHblie KIETKH
NONABJSIOT mpojudepanno aktuBupoBaHHbix T-kietok (Funatake 2005, npyrue cchuikm).
[IpumeuaTeNnbHO, YTO KHHYPEHUH, KaK ObLIO MOKA3aHO, HHAYLHPYET UMMYHOCYIpecCHBHbIE Tregs

yepe3 AHR. Kunypenun He Biusier Ha oOpa3oBanue T-perynsatopHbix kietok B AHR-HyeBbIx



T-knetkax wiam B cinydae aobaenenust antaronucta AHR (Mezrich). B nomonnenue x T-regs
aktuBanmsi AHR Taxoke nmpuBOIMT K yBETMYEHHIO KommdecTBa cynpeccupyrommx Trl T-kiaeTok
(Gandhi 2010). Taxke Opu10 MOKa3aHo, uto Kcnpeccus IDO perynupyercs aktuannerd AHR kak
B OMYXOJIEBBIX KJIETKAX, TaK U B T-KJIeTKaX, HPUBOAS K 3HAYHTEIHbHOMY MMOJABJICHUIO UMMYHHOH
cucrembl (Vogel). Bosmoxkno, AHR Takke Oka3biBaeT BIUSHHE HAa HMMMYHOIOAABJISIOLIHE
muenonansie kietku (Nguyen 2013). MMMyHOCYmpeccust 4acTo CBsi3aHa C BBICOKUMH YPOBHSIMH
NPOTHBOBOCHAIMTENBHBIX LUTOKMHOB M €CTh OCHOBaHHs mojarath, uro AHR Boeimeuyena B
AKTUBALIMIO MHOTHX TAKHX HUTOKUHOB, Takux Kak IL-10 (Gandhi 2010, Wagage 2014).

[0004] Ocraercs HeynoBieTBOpeHHAasi MOTPeOHOCTh B paspabortke mHrubutopos AHR ms

neuenus accounupoanubix ¢ AHR 3a0oseBanuii, HApyIIEHUIT 1 COCTOSHUIA.

KPATKOE OITUCAHUE U30BPETEHUA
[0005] B Hactosiem u300peTeHHH OOHAPY)KEHO, UTO COEOMHEHHsS COIVIACHO HACTOSILEMY
HU300peTeHnI0 U UX (papMareBTHYECKH MpHeMyeMble KOMOO3HuIuu 3(P(eKTHBHBI B KauecTse

uaruoutopoB AHR. Takue coequnenus umeroT ooy Gopmyiy I:
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WA TIPENCTABJIAIOT COO0H (hapMaleBTHUYECKH MPHEMIIEMYIO COJIb YKA3aHHOTO COEAMHEHHSs, TIe
KaKJasi IepeMeHHasl Takas, Kak ONPEAesIeHO U ONKMCAHO B HACTOSIIEM AOKYMEHTE.

[0006] CoemviHeHHMsT COTJIACHO HACTOSIIIIEMY H300pETEHHI0O © WX  (papMareBTHYECKH
npreMJIeMble KOMITO3UIIMH TMOAXOAAT ISl MPUMEHEHHsI JJIsl JICUEHHs Pa3InYHbIX 3a00JIeBaHul,
HapyLIeHni uan cocrostuui, cesi3anubix ¢ AHR. Takue 3a0osieBaHust, HApyIIEHUS WA COCTOSHHUS
BKJIIOYAIOT 3a00JIeBaHuWsl, HAPYLIEHUs WA COCTOSHHUS, KOTOpPbIE OIMUCAHBI B HACTOSIIEM
IIOKYMEHTE.

[0007] CoenuHeHns, TpeaOkeHHbIE B HACTOSALIEM HW300PETEHUH, TAKKE MOOXOMAT ISl
npuMeHeHus s u3ydenus AHR npu OHOIOruueckux v maTONIOTHYECKUX SIBJICHHSIX; U3yUSHHSI

nyTel BHYTPUKIIETOYHOH Nepeaayn CUrHaa U CPAaBHUTENIbHOM OLEHKU HOBBIX HHrHOnTOpoB AHR



in Vitro Wik in vivo.

KPATKOE OIIMCAHUE YEPTEXXEN
[0008] Ha ®UT'. 1 npencrasnen rpaduk, OTparkaroIuil CHIKeHHe ypoBHel skcnpeccnu PHK
IL-22 u cyplal npu nuHrHOMPOBAHUHU COEAMHEHHEM COTJIACHO HACTOSIIEMY OMHCAHHIO.
[0009] Ha ®UI". 2 npencraBieHsl rpaguky, OTpasKAIOLINE YMEHbLIEHHE COAEpKaHus Oenka
IL-22 (Bepxuuii rpaduk) u yBemuuenue coaepykanus 1L-2 (HmwkHuU rpaduk) myrem obpaboTku
AKTUBHPOBAHHBIX T-KJIETOK COEIMHEHUEM COTJIACHO HACTOSIIIEMY OIHCAHHIO.
[0010] Ha O©OWI. 3 npeacraBneH rpaduk, OTpakarOMi pPe3yJbTATHl HCCIEAOBAHUS
a¢pdexruBHOCTH B OoTHOImIEHHU CT26 HOCHTENs, COeIMHEHHsI COTJIACHO HACTOSINEMY ONHCAHUIO,
ant-PD-1 1 ux xoMOuHauu.
[0011] Ha ®UI. 4 npencrasieH rpaduk, OTPAKAIOIIUN PE3yJIBTATBI HCCIEAOBAHHUS
s¢pdexktuBHocT B oTHoweHun B16-IDO HocuTeNs, COEOMHEHUS COTJIACHO HACTOSIIEMY

onucaHuio, aHTu-PD-1 1 ux KOMOUHAIUH.

NOAPOBHOE OIIMCAHUE HECKOJIBKUX BAPUAHTOB PEAJIM3AIIUN
1. Obuiee onucanue coeOUHeHU COLACHO HACMOAWEMY U30OpemenuIo:
[0012] B HekoTOpBIX BapHaHTAaxX peajn3alUd HACTOSIIEr0 H300pETEHHs MPeLIOKEHbI

uarubutoper AHR. B HekoTOppIX BapuaHTaxX peain3aldil TaKHe COEAWHEHHS BKJIFOUAIOT
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WK UX (papManeBTHYECKH MPHEMIIEMYIO COJIb, TTIE:

KOJIbIIO A BBIOpPAaHO U3:
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kaxbii R! nesapucumo sbi6pan us R, -C(O)R, -C(O)OR, -SO:R, -C(O)N(R)2 umu -SO2RN(R):;
Kakaplii R HesaBucuMMO mpencrtaBisier co0Oil BOHOpOH, HedTepuil WM HeoOsA3aTeNnbHO
3aMelleHHyo rpymnny, BbeiOpaHHyi0 u3 Cie amupaTUYecKod TrpyImbl, 3-8-4IEHHOro
HACBHIIIIEHHOTO WJIH YaCTHYHO HEHACBHIIIEHHOTO MOHOIMKJINYECKOrO KapOOIUKIMUECKOrO
konbua, (enmna, 8-10-uwieHHOro OMUIMKIMYECKOTO apOMATHUYECKOrO KapOOIMKIMYECKOrO
KOJIbLIA, 4-8-4JIEHHOTrO HACBIIICHHOI'0O HWJIM YaCTHYHO HEHACHIICHHOIO MOHOLUKINYECKOI'O
reTepOLKIMYECKOr0 KOJbla, comepskamero 1-2 rerepoaroMa, HE3aBHCUMO BBIOPAHHBIX U3
a30Ta, KUCIOpOJAa WJIM Cepbl, S5-O-WIEHHOrO MOHOLMKINYECKOTO TIeTepoapOMaTHYECKOTO
KOJIbIIA, comepskainero 1-4 rerepoaroma, HE3aBHCHMO BBHIOPAHHBIX U3 a30Ta, KUCIOPOAA U
cepbl, win 8-10-4JIeHHOrO OMIIMKIMYECKOTO T€TEPOaPOMATHYECKOTO KOJIbIIA, COMEPsKaIIEro 1-
5 reTepoaToOMOB, HE3ABHCHMO BBIOPAHHBIX U3 a30Ta, KUCIOPOA HJTH CEPBI,
kaxabiil u3 R*, RY u R* neszaBucumo BbiOpaH u3 R, ranorena, muano, Hutpo, -OR, -SR, -N(R),, -
N(R)C(O)R, -C(O)N(R)2, -N(R)C(O)N(R)2, -N(R)C(O)OR, -OC(O)N(R)2, -N(R)SO2R, -
SO2RN(R),, -C(O)R, -C(O)OR, -OC(O)R, -C(O)OR, -S(O)R umu -SO2R, unu
nBa R mpu omHOM 1 TOM ke aToMme yriiepona oObenuHeHsbl ¢ obpazoBannem =0 uin =S;
nJIn
nBa RY mpu omHOM 1 TOM 3Kke aToMe yriiepona obbenuHeHbl ¢ obpazoBannem =0 uim =S;
KA KIBIN M3 M U h He3aBUCUMO paBeH 1, 2, 3, 4 wm 35,

konbi0 B mpencraenser coboit Genmn, S-6-ujeHHOE MOHOLMKIMYECKOE reTepoapoMaTHYeCcKoe
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KOJIbLIO, comeprkainee 1-4 retepoaroMa, HE3aBUCUMO BBIOPAHHBIX U3 a30Ta, KHUCIOPOOA HJIU
cepbl, Wik 8-10-ujeHHOE OWIMKIMYECKOE TeTepOapHIbHOE KONbIO, coaepskaiiee 1-4
rerepoaToMa, He3aBUCUMO BBIOPAHHBIX U3 a30Ta, KHCIOPOAA UJIU CEPBI;

kone1io C mpencrapiser coboit heHus uiH S-6-4ieHHOE reTepoapuibHOE KONbIIO, coaeprkaiiee 1-
4 retepoaToMa, HE3aBUCUMO BBIOPAHHBIX M3 a30Ta, KHCIOPOAA WM cepbl; win 8-10-unenHoe
OMLIMKITNYECKOE TeTepoapuiibHOE KOJBbIO, comepkamiee 1-4 rerepoaTroma, HE3aBHCHMO
BLIOPAHHBIX U3 a30Ta, KUCIOPOAA WIH CEPBI,

L' npencrasnser coboil KOBaJEHTHYIO CBA3b MM HeoOs3aTenbHO 3aMemeHHyto Ci UIEeHHYIO
HEPa3BETBJICHHYIO WJIM PpAa3BETBJICHHYIO [BYXBAJIEHTHYIO YIJIEBONOPOAHYIO IeMb, TI7e
MeTueHoBas enuHuna L' meoGsasatensno samemena nocpeactsom —Cy-, —O-, -S-, -NR-, -
C(0)-, -C(0)0-, -0C(0)-, -C(O)N(R)-, -N(R)C(O)-, -SO2-, -N(R)SO;- mm —SO:N(R)-S; u

-Cy- npexncrapiser coboii 3-8-ueHHOe IBYXBaJIEHTHOE HACBIIIEHHOE, YACTHYHO HEHACHIIIIEHHOE
UM apOMaTHYEeCKOe MOHOLMKIIMUYECKOe KOJNbLo, coneprkainee 0-2 rerepoaroMa, HE3aBUCUMO
BBIOpAHHBIX M3 230Ta, KUCJIOPOAA HITH Cepbl, nin 8-10-wieHHOe IBYXBaJIeH THOE HACHIIIEHHOE,
YACTHYHO HEHACBHIIIEHHOE WJIH apOMaTHYeCKoe OMLHMKINYEecKOe KOJbIO, comeprkainee 0-3
rerepoaToma, He3aBUCHMO BHIOPAHHBIX U3 a30Ta, KHCIOPOAA UJIH CEPHI.

[0013] B HekoTOpBIX BapHaHTAax peaju3alUdd HACTOSIIEr0 H300pETEeHHs MPeLTOKEHbI

uaruduropsl AHR, Takue coequHEHNs BKIIIOYAOT coequHeHus hopmyiibl 1
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KaXIpIi p He3aBuCcUMO paBeH 0, 1 nim 2 B 3aBUCHMOCTH OT BaJICHTHOCTH;
xaxnaeii R! nesasucumo BeiGpan u3 R, -C(O)R, -C(O)OR, -SO2R, -C(O)N(R), unmu -SO2RN(R),;

Kakaplii R HesaBucuMMO mpencrtaBisier co0Oif BOHOpOH, HedTepuii WM HeoOsA3aTeNnbHO

3aMelleHHy0 rpymnny, BbeiOpaHHyi0 u3 Cie amupaTUYecKod TrpyImbl, 3-8-4IEHHOrO
HACBILICHHOI0 WJIM 4YaCTHUYHO HEHACBILECHHOIO MOHOIIMKJIMYECKOIO Kap6ounmnqecxoro
konbia, (enmna, 8-10-uwieHHOro OMUMKIMYECKOTO apOMATHUYECKOTO KapOOIMKIMYECKOrO
KOJIbLIA, 4-8-4JIEHHOTrO HACBIIICHHOI'0 HWJIM 4YaCTHYHO HEHACHIICHHOIO MOHOLUKINYECKOI'O
reTepOLKIMYECKOr0 KOJbla, comepskamero 1-2 rerepoaroma, HE3aBHCUMO BBIOPAHHBIX U3
a30Ta, KUCIOpOAa HJH Cepbl, S5-O-4JEeHHOr0 MOHOLMKIIMYECKOrO TreTepoapOMaTHUYECKOrO
KOJIbIIA, coepskainero 1-4 rerepoaroma, HE3aBHCHMO BHIOPAHHBIX U3 a30Ta, KUCIOPOAA U
cepbl, win 8-10-4JIeHHOrO OMIIMKIMYECKOrO T€TePOapOMaTHUYECKOrO KOJIbIA, COMEPsKaIero 1-
5 rerepoaToMOB, HE3aBUCHMO BBIOPAHHBIX W3 a30Ta, KHUCIOPOIA HJIM Cepbl; WK aBa R mpu
OOJHOM H TOM K€ aToOMe a3oTa 06L6I[I/IHGHI>I C NpOMEKYTOUYHBIMU aTOMaMu MEXOY HUMHU C
06pa30BaHI/IeM 4-7-4jIeHHOr O HACBIIICHHOI'O, YaCTUYHO HECHACBILICHHOI'O UJIX apOMaTUudYCCKOIro
KOJNbLIA, comepxalero 1-2 rerepoatoMa B [OONOJHEHHE K YKa3aHHOMY aToMy a3o0Ta,

HE3aBH CUMO BBIOPAHHBIX U3 KHCIIOPOA, a30Ta UJIH CEPbI;

kaxabiil u3 R¥, RY u R* neszaBucumo BeiOpaH u3 R, ranorena, nuano, Hutpo, -OR, -SR, -N(R),, -

N(R)C(O)R, -C(O)N(R)z, -C(O)N(R)OR, -N(R)C(O)N(R)z, -N(R)C(O)OR, -OC(O)N(R),, -
N(R)SO:R, -SO,RN(R),, -C(O)R, -C(O)OR, -OC(O)R, -C(O)OR, -S(O)R w1 -SO,R, nm



nBa R* mpu omHOM 1 TOM ke aToMe yriiepona obbenuHeHsl ¢ obpazoBanueM =0 win =S; uiu

nBa RY mpu omHOM M TOM 3Ke aToMe yriiepona obbenuHeHsl ¢ obpazoBannem =0 uim =S,

KA KIBIN U3 M U N He3aBUCUMO paBeH 1, 2, 3, 4 wm 5,

koJb10 B mpencrasmnsier coboit penmn, 7-10-uneHHOe OUIMKIMYECKOE YaCTHYHO HEHACHIIIIEHH O
WIA apoOMaTHUeCKoe KapOOLUMKINYECKOe KOJbLO, S-O-uJIeHHOE MOHOLMKJINYECKOEe
rerepoapoMaTuyecKoe KOJbIO, comepskaiiee 1-4 rerepoaroMa, HE3aBHCHMO BBIOPAHHBIX U3
azoTta, KUCIopoma WM cepbl, 8-10-uleHHOe OHMIMKIMYECKOE TeTEPOaPUIIbHOE KOJbIIO,
comepskaiee 1-4 rerepoaTtoma, He3aBUCUMO BBIOPAHHBIX U3 230Ta, KUCIOPOAA UJIH CEePbl, HIJIU
12-15-uneHHOE YACTUYHO HEHACHIIEHHOE WM apOMAaTUUECKOE TPUIIUKINYECKOEe KOJIBLO,
comepikaiee 1-4 rerepoaroma, HE3aBHCHMO BBIOPAHHBIX M3 a30Ta, KHCIOPOIA UIIH CEPBI,

kosb1i0 C mpencrasnser coOoi heHm wim S-6-4jIeHHOe reTepoapriIbHOE KOJIBIIO, coneprkaiiee 1 -
4 rerepoatoma, HE3ABHCUMO BBIOPAHHBIX U3 a30Ta, KHCIOPOIA WU CEPBI;

L' npexncrasnser coboli KOBaJEHTHYIO CBA3b MM HeoOA3aTenbHO 3aMmerneHHyio Ci.q WIEHHYIO
HEPa3BETBJICHHYIO WJIM pa3BETBICHHYIO [BYXBAJIEHTHYIO YIJIEBOLOPOAHYIO I€lb, TI7e
MeTuneHoBas emuHuna L' HeobssarensHo 3amemmena nocpencrtsom —Cy-, —O-, -S-, -NR-, -
C(0)-, -C(0)0O-, -OC(0)-, -C(O)N(R)-, -N(R)C(0O)-, -SO2-, -N(R)SO2- mit —SO2N(R)-S; u

-Cy- npencrasisieT coboit 3-8-ujleHHOE NBYXBAJEHTHOE HACKIIIIEHHOE, YACTHYHO HEHACHIIIEHHOE
WM apOMaTHYEeCKOe MOHOLMKIIMUYECKOE KOJIbLO, coneprkamnee 0-2 rerepoaroMa, HE3aBUCHMO
BBIOPAHHBIX M3 a30Ta, KUCJIOPOAA HITH Cepbl, uin 8-10-ujieHHOe ByXBaJIeH THOE HACHIIEHHOE,
YaCTUYHO HEHACHILIEHHOE WJIM apOMATHYECKOe OMLUKIIHYECKOE KOJbIO, comepskaiuee 0-3
rerepoaToMa, He3aBUCUMO BIOPAHHBIX U3 a30Ta, KHCJIOPOAA UJIH CEPBI.

[0014] B HEKOTOpBIX BapHaHTAX peaM3alii HACTOSINEro H300pETeHUs MPEIIOKEHO

coemnunenue Gopmysl I wim dopmynsr I, mpu yCIoBUH, 4TO KOrma KOJBIO A MPEnCTaBiIsET
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[0015] Kak B menom onpeneneHo Bbilie, KOJIbLIO A BEIOPAHO U3:
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[0016] Crnenuanict B TaHHON 00J1aCTH TEXHHUKH JIETKO MOWMET U OLIEHUT, YTO CYIIECTBYET

MHOXKECTBO OpI/IeHTaL[I/Iﬁ KOJbLa A. B xauectBe IpuUMEpa, U B LHEJIIX BHECCHUA ACHOCTH, KOr Ia
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BBIOpaHO, YTO KOJNBLO A mpencraBisieT coboi , MOryT OBITh

NPEeIyCMOTPEHBI BapUAHTHI PeaiM3alliil HACTOSINEr0 M300peTeHHs, B KOTOPBIX KOJBIO A

MOJKET OBITh OPUEHTHPOBAHO B COOTBETCTBHU C (hopmysnoit I mnu dhopmynoit I’ Tak
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CoOTBeTCTBEHHO, 00€ TaKHe OPUEHTAIUH PEAYyCMOTPEHBI HACTOSIIUM H300pETEHHEM.

[0017] B HeKOTOpBIX BapHaHTaxX peaju3alUdd HACTOSIIEr0 H300peTeHHs MPEIIOKEHO
coemunenne Gopmyasl I mmu popmynsr I', npu ycnosuu, uro L' He mpencrasnser coboit —
NHCH>CH>-. B HekoTOphIX BapHaHTaxX peajM3alli HACTOSIIEr0 H300pETEHUs MPETOKEHO

coenunenue Gopmyssl I umu popmysnsr I, mpu ycioBuu, 4to Korma KoJibno A mpeacTaBiiser coOoum

N7 S N\ z
Q'\N&N} "
kL

, L! ne npencrasnser co6oit -NHCH,CHb-.

2. Coedunenus u onpeoeieHus:

[0018] CoenuHeHHs COMIACHO HACTOSIIIEMY H300PETEHHIO BKJIFOYAIOT COEAUHEHUS, B LEJIOM
ONUCAHHBIE BBIIIE, W NOMOJHHTEIBHO NPOMUTFOCTPUPOBAHHBIE KJIACCAMM, MOIKJIACCAMH H
BUIAMHM, PACKPLITHIMH B HACTOSIIEM OIMMCAHMH. B KOHTEKCTE HACTOSIIErO OMUCAHUS CIENYET
HCIIOJIb30BATh CJIENYIOIIME OMpPENEIEHHs, €CIIi He yKasaHo wuHoe. J[ns 1memeli HaACTOAIIEro
U300peTeHHss XMMHYECKHUE SJIEMEHTHI HACHTH(PHUIHMPYIOTCS B COOTBETCTBHM C IlepuomuyecKoi
cucremoii snementos, epcusi CAS, Handbook of Chemistry and Physics, 75" Ed. Kpome Toro,
o0IIie MPUHIIMITBI OPTaHUYECKOW XUMUM onucanbl B uctounukax “‘Organic Chemistry”, Thomas
Sorrell, University Science Books, Sausalito: 1999, u “March’s Advanced Organic Chemistry”,
5t Ed., Ed.: Smith, M.B. and March, J., John Wiley and Sons, New York: 2001, momuoe
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cozmepKaHue KOTOPBIX BKJIIOUEHO B HACTOSIIIIEE OMKUCAHUE TOCPEACTBOM CCHUIKH.
[0019] TepmuH «amudaTHUecKuiny WM «ajudaTuyeckas TPyInay B KOHTEKCTEe HACTOSILIEro
OIUCAHUS 03HAYAET NPSIMYIO (TO €CTh HEPA3BETBICHHYIO) UJIH PA3BETBICHHYIO, 3aMEIIEHHYIO UK
He3aMeLeHHYIO YIJIEBOJAOPOAHYIO LIelb, KOTOPast sIBJISIETCS OJIHOCTHIO HACBILLIEHHOMN UIJIA KOTOPAst
COAEP KHUT OAHY WK OOJiee eANHUL] HEHACHIIIIEHH OCTH, HJIM MOHOLU KJIMYECKUH YIIIEBOIOPOI, UITH
OMLIUKITNYECKIM YIJIEBOIOPO, KOTOpBIE SIBJISIFOTCS MOJHOCTHIO HACHIIEHHBIMU HJIH KOTOPBIE
comep:Kat OHY WK Oojiee eqUMHUL HEHACBIIIEHHOCTH, HO He SIBJISFOTCS apOMATHYECKUMH (TaKxKe
o0o3HayaeMble B HACTOSIIEM ONHCAHHH KaK «KapOomukiy, «kapboanmudarnueckuity wuim
«UMKJIOAJIKHAIDY ), KOTOPbIE HMEIOT OJHY TOYKY MPUCOSAWHEHHs K OCTaJIbHOH Mojekyne. Eciu He
yKa3aHO WHOe, anudarnyeckre rpynmel comepkat 1-6 amudatuueckux aTtoMoB yriepoaa. B
HEKOTOPBIX BapHaHTax peaju3anuu anudarnyeckue rpymmel comepkar 1-5 amudarnyeckux
aTroMoB yriepora. B npyrux BapuaHTax peanusanuu ajudaraueckue rpymmsl comepxkar 1-4
anupaTHYecKnx aToOMOB yriepoma. B mpyrux BapuaHtax peanusaiuil anu(aTudecKue TPYIIIbI
comepkar 1-3 anudarnyeckux aTroOMOB yIJIepOAa, W B JPYTHX BapHAHTAX peAM3aIHH
anmuartnyeckne Tpynmnsl comepxkar 1-2 amudaraueckux aToMoOB yriepoma. B HEKOTOPBIX
BapUAHTAX peaNu3aluy «uukioamudarnueckuiny (WM «kapOOUMKI» WM «UUKIOATKHID)
otHocuTcs K MoHomukimyeckoMy (C3-Cs  yrieBomopody, KOTOPBIA SBJISIETCS TOJIHOCTBIO
HACBIILIIEHHBIM HJIH KOTOPBIA COAEPKUT OMHY HJIH OOJiee eqMHULl HEHACBILIEHHOCTH, HO SIBJISIETCS
apOMaTHYECKUM, W KOTOPbIH HMEeT EOWHCTBEHHYK) TOYKY MPHCOEOMHEHUS K OCTAJIbHOHN
monekyne. Ilomxonmsiue amupaTHUeCKue CPYMMbl BKIIOYAKOT, HO HE OTPAHUYHBAIOTCS HMH,
JIMHEWHBIH WM Pa3BETBJICHHBIA, 3aMEINEHHBIM WM HEe3aMEIIeHHbIH aJIKWI, AaJKeHWI,
AJIKUHUJIbHBIE TPYIIIBI U MX THOPHIBI, TAKHE KaK (IHKITIOATKU )KL, (IAKIIOATKEH IIT)ATIKHIT UITH
(UMKJTOAJTKIIT ) AJTKEH L.

[0020] Tepmun «HU3MUH ankmwn OoTHOCUTCS K Ci4 HEpa3BETBICHHON HMJIM Pa3BETBJICHHOMN
ANKUIBHOW rpymme. WTFoCTpaTHBHBIMU HUBIINMHA AJTKHJIBHBIMHU TPYNIIAMH SIBJISIIOTCST METHI,
STHL, TIPOTHJI, U30M PO, OyTHII, U300YTUIT U Mpem-0yTHIL.

[0021] TepmuH «HM3MHNA rajoreHaJkmwn» OTHOCUTCA K (14 HEpa3BEeTBIEHHOW WJH
Pa3BETBIIEHHOW AJKUJIBLHOW TPYIINE, KOTOpast SIBIIIETCS 3aMEIIEHHOW OMHUM MM OOJiee aTOMaMu
rajoreHa.

[0022] TepMuH «reTepoaToM O3HaYaEeT OIUH UK OOJIee U3 KMCIIOPOa, CEPhI, a30Ta, hochopa

Wi KpeMmHus (BKJIIOUYas JIIOOYIO OKHCIEHHYKO (GopMy a3ota, cepel, dochopa WM KPEMHHS,
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KBATEPHU30BAHHYIO (OpMy JIFOOOro aTomMa a30Ta OCHOBAHHS HJIM 3aMEIaeMOro atoMa as3oTa
reTepOLMKINYeCKoro Koybia, Hanpumep, N (kak B 3,4-guruapo-2H-nuppommie), NH (kak B
nupporuauamniie) ui NR™ (kak B N-3aMelieHHOM MTHPPOTHIHHIUIIE)).
[0023] TepMUH «HEHACBHILIEHHBIH» B KOHTEKCTE HACTOSIIErO0 ONUCAaHHUSl O3HA4YaeT, 4To
(dbparMeHT uMeeT onHy WK OoJee eAUHUL HEHACHIIIIEHHOCTH.
[0024] B kontekcre Hacrtosiuero onucaHus TepMmuH «OuBanieHTHas Cis (wm Cis)
HACBILIEHHAs UM HEHACHILIEHHAs, HePa3BETBICHHASI UJIU PA3BETBIICHHAS YIVIEBOJOPOAHAS LIEb,
OTHOCHTCSI K OWBAJICHTHOW AJIKWJICHOBOHM, QJIKEHWIEHOH M AJKUHHJIEHOBOW IIEMsIM, KOTOpBIE
SIBJBSIIOTCS] HEPA3BETBJIICHHBIMH HJIM PAa3BETBJICHHBIMU, KAK OIPEAEIEHO B HACTOSIIEM ONKUCAHUU.
[0025] TepmuH «ajKueH» OTHOCHTCS K OMBAJIEHTHOM AJKHJIBHON rpyme. «AJIKHJICHOBAs
LENb» MPEACTABIAET COOON MmomMMeTIIIeHOBYO rpymmy, To ectb —(CH)n—, rme n mpencrasisier
CO0O0H TOJIOKUTEBHOE IEJTOE YUCIIO, TPEeanouTuTe bHO OT 1 10 6, 0T 1 1o 4, o1 1 10 3, or 1 mO 2
Wi OT 2 10 3. 3aMelleHHas AJIKUICHOBAsI LEMb IPEACTaBIsIeT COOO MOIMMETHICHOBYIO TPYIIILY,
B KOTOPOW OAWH MM OOJiee METHJIEHOBBIX AaTOMOB BOAOPOZA 3aMEHEH 3aMECTHTEJIEM.
Ilogxonsimue 3amMecTUTENM BKJIIOYAIOT 3aMECTUTENM, ONMCAHHbIE HUXKE Ui 3aMelleHHOMN
am(aTHIecKoil rPyIIbl.
[0026] TepMuH «aKeHHJIEH» OTHOCUTCS K OMBaJIEHTHON aJIKEHUJILHOM TpyIie. 3aMeleHHast
aJIKEHWJIEHOBAsl LeMb MPEICTABJIIeT COOOH MOIMMETUIIEHOBYIO TPYIINY, CONEPIKAINYIO 10
MeHbIIIe Mepe OIHY ABOMHYIO CBsI3b, U B 3TOH TpyIie OOWH Wik OOJiee aTOMOB BOAOPOIA
3aMeHEeHbI 3aMecTuTeneM. llonxo e 3aMecTUTEN! BKITIOYAIOT 3aMECTUTEITH, O CAHHBIE HIKE
IUTsL 3aMELIeHHON aau(aTuIeCcKOi TPyIIIIbL.
[0027] B xoHTekcTe HACTOALLErO0 ONHCAHHUS TEPMHUH (LUHUKJIONPONMJICHUI» OTHOCHUTCS K
#
OWBaJIEHTHOH LUKJIOMPONUILHON TPYIITE CIEAYIOLIEH CTPYKTYPBI: K .

[0028] B KkoHTeKkCTe HACTOSILIEr0 OMHCAHUS TEPMHH UUKJIOOYTHJIEHH» OTHOCHTCA K

K
OWBaJIEHTHOH HMKJIOOYTHIILHOM IPYIIIE CIEAYIOIIEH CTPYKTYPBI: é .

[0029] B kOHTeKCTe HACTOSIIEro OMUCAHUSI TEPMUH KOKCETAHMI» OTHOCUTCS K OWBAJIEH THOM
OKCETaHWJILHON TpyMIe cleayomeil cTpykTypsl: O
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[0030] Tepmun «ranoren» o3zHavaet F, Cl, Br unu L

[0031] TepMuH «apua», HCHOMB3YEeMBIH OTAENBHO HWJM B KA4eCTBE YacTH OOJbIIEro
¢parMeHTa, Kak B «apaJIKHJIe», «apaJKOKCH» WIH «APHJIOKCHAJIKUAJIE» OTHOCHTCI K
MOHOLIMKJIMYECKAM U OHIMKIAYECKAM KOJIBLIEBBIM CHCTEMAM, COAEPIKAIIUM B OOIIEM OT MATH JI0
YeTBIPHAALATA WIEHOB KOJell, IpUYeM IO MeHblllell Mepe ONHO KOJIbLIO B YKa3aHHOW CHCTEMeE
SIBJSIETCS. ApOMATUUECKUM, U IIPU 3TOM KaXKI0€ KOJIbL[O B CUCTEME COAEPKUT OT 3 A0 7 UJIEHOB.
TepmuH «apuin» MOXKET ObITh HCIIOJIB30BAH B3AMMO3aM EHSIEMO C TEPMHUHOM «aPUIIBHOE KOJIBIIOY.

[0032] TepMuH «apua» OTHENBHO MM B Ka4yecTBe 4YacTH Oojbluero (parmMeHTa, Kak B
«apaJIKuiie», «apajIkOKCH» WIM «apUJIOKCHAIKWIIE» OTHOCHUTCS K MOHOLMKJIMYECKUM U
OULUKINYECKUM KOJIBLIEBBIM CHCTEMAM, COIEpIKaIquM B o0meM OT matd 10 10 uieHoB koser,
IpUYeM MO MEHbIIEeW Mepe ONHO KOJBLIO B YKa3aHHOW CHCTeMeE SIBJIIETCS apOMaTU4YeCKUM U
Ka)K[10€ KOJIBIIO B CHCTEME CONEPYKUT OT TPEX OO CeMH WICHOB. TepMHH «apui» MOXeT ObITh
UCIOJIb30BAaH B3aMMO3aMEHsIeMO C TePMHHOM «apHUJIbHOE KOJBLOY». B HEKOTOphIX BapuaHTax
pean3anuy HACTOSILIErO H300PETEHHUS APy OTHOCUTCS K APOMATHYECKON KOJIBIIEBOM CUCTEME,
KOTOpAasi COAEPIKUT, HO He orpaHuuuBaercs umu, (enmn, oudenwmn, HaQTwi, aHTpALMI H TOMY
noao0HOEe, KOTOPhIE MOTYT CONEPIKaTh OOUH MK Oosee 3amectuteneit. Takke B 00beM TepMUHA
«apuiry, UCIOJIb3YEMOrO B HACTOSIIEM OINMUCAHWU, BXOAMUT TPYyMIA, B KOTOPOH apoOMaTHUYECKOe
KOJIbIIO THOPHAN30BAHO C OMHUM UK OOJIee HeapOMATUUYECKUMH KOJIbIIAMK, TAKHMH KaK WHIAHHUJI,
bramumum, HapTUMA I, GEHAHTPUANHII WK TETPAruAPOHA(THII U TOMY OTOOHOE.

[0033] TepMHUHBI «reTepoapu» U «reTepoap—», UCIOJIb3yeMble OTAEIBHO WJIM B KadeCTBE
yacTu OoJibiero (hparmMeHTa, HalPUMEP «TEeTEPOAPAITKIIIAY HIIH «T€TEPOAPATIKOKCHY, OTHOCUTCS
K rpynmnam, coaepskaruM oT S 10 10 KoJTbLeBbIX aTOMOB, IPEAITOYTHTENLHO S5, 6 Wi 9 KONBIIEBBIX
aromMoB, u comepkamuM 6, 10 um 14 m-371eKTPOHOB, pacpeNeeHHbIX B IIUKINYSCKON MaTPHUIIE,
a TaKKe CoIep KalliM NMOMHMO aTOMOB yIJIepoZa OT OOHOrO A0 ISATH reTepoaToMoB. TepMHH
«TeTepoaTOM» OTHOCHTCS K a30TY, KHCIOPOAY WJIH CePe U BKITIOUAET JIFOOYIO OKHCIIEHHYIO (hopmy
a30Ta WJTK CephI U JIIOOYIO KBATEPHU30BAHHYIO (POPMY OCHOBHOT'O a30Ta. [ eTepoapuiibHbIE IPYIIITbI
BKJIIOYAIOT, 0O€3 OrpaHWYeHus, THEHWI, (ypaHWa, NHPPOIUJT, HMHUAA30IMUI, MHPA3OIIHI,
TPUA30JIUJ, TETPA30JUJ, OKCA30JMJI, HM30KCA30JWI, OKCAJAMA30JIAJ, THAZOIMI, H30THA30JIMWI,
THAMA30JIUJ, THPUAWI, TUPHAAZHMHWI, THPUMHAWHWJ, MHPA3HHWI, WHIOIH3UHWI, TYPHHHI,
Ha( THPU AT HILT " NTEPUINHUIL TepmuHBI «reTepoapuiny u

«rerepoap—», UCIOJIB3YEMBIC B HACTOAIIEM ONUCAHHH, TAaKyKE BKJIIOUAIOT TI'PYIINBI, B KOTOPBIX
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reTepoapoMaTHyecKoe  KOJbIO THOPHUAM30BHO C OOHHM MJM  Oojiee  apuJIbHBIMH,
UKJI0aTH(PaTHIECKUMH WIH FeTePOLU KJIMIbHBIMH KOJIBLIAMHU, T71€ YKa3aHHBIH PaIHKaI UJIH MECTO
NPUCOEIMHEHUS] HAXOAUTCS HA TeTepoapoMaThyueckoM Kosblle. HeorpaHuumparomue mpuMephbl
BKJTFOUAIOT WHIOJIUJI, U30UHIOMMII, OeH30THEHMT, OeH30(hypaHus, TruOeH30(yPaHIII, HHIA30MMI,
OeH3UMUIA30II, OEH3THA30JMJI, XHHOJNWJ, W30XHHONWJ, LHHHOJIMHWI, (TaJa3uHUI,
XUHA30JIMHUAJ, XHHOKCAJIMHWI, 4H-XUHOMM3UHIII, KapOa3oiami, aKpUAMHWI, (HEeHAZHHHI,
dbenotnazuHmW,  (PEHOKCA3WHWJI, TETPArHAPOXMHOJUHWI,  TETPArHAPOM3OXHHOJUHWI |
nupuno|2,3-b]-1,4—okcazun—3(4H)—on. T'erepoapuibHasi rpymnma MOKET OBITh MOHO— HWJIH
Oounukmuyeckoil. TepMHH «rerepoapwii» MOXET OBITh HCHOJB30BAH B3aMMO3AMEHSIEMO C
TePMUHAMHU «rerepoapuibHOE KOJIBI[OY, «rerepoapuibHast rpymmay UJIH
«reTepoapoMaTUYEeCKHny, 1 OO0 U3 YKa3aHBIX TEPMIHOB BKJTFOUAET KOJIbIIA, KOTOPBIE SIBJISTFOTCS
Heo0s13aTeNIbHO 3aMELIeHHBIMU. TepMHH «reTepoapalKiiyy OTHOCHTCS K QJKUJIBHOW IpyIIIe,
3aMEILEHHON TIeTepoapuyioM, IMpUYeM YKa3aHHble AaJIKWJIbHbIE U TeTepOoapHiIbHbIe YacTH
HE3aBHCHMO SIBJSIFOTCS HEO0S3aTEIbHO 3aMEIeHHBIMH.

[0034] B KOHTEKCTE HACTOSIIErO ONHCAHUS TEPMUHBl «TeTEPOLUKID», «TEeTePOLUKIHI,
«TeTepOLUKINYECKUH  paguKad» M (TeTePOLMKIMYECKOe  KOJBIO»  MCIOJIb3YIOTCS
B3aMMO3aMEHSIEMO U OTHOCSATCS K CTAOMJIBHBIM S5—7—4JIEHHOMY MOHOLMKIMYECKOMY uim 7—10—
YJIEHHOMY OWIUKIHYECKOMY Te€TePOLUKIMUYECKOMY (parMeHTy, KOTOpBINA siByisseTcss J0o
HACBHILIIEHHBIM, JTH0O0 YaCTUYHO HEHACBILEHHBIM U COIEPKUT TOMUMO aTOMOB YIJIEPOA ONUH HJTH
Oornee, MPENMOYTUTENBHO OT OOHOIO JO YETHIPEX, TeTEPOATOMOB, KaK OmpenesneHo Beime. [Ipu
WCIOJIb30BAHWHA B OTHOLIEHWH KOJBLIEBOIO arOMa TeTePOLHKIIA TEPMUH «a30T» BKIIIOUAET
3aMelleHHbI a30T. B kauecTBe mpruMepa B HACBHIIIEHHOM HJIH YACTUYHO HEHACHIIIEHHOM KOJIBIIE,
conepxkamem 0-3 rerepoatoma, BBIOPAaHHBIX M3 KHCJIOPOIA, CEPbl WJIM a30Ta, a30T MOXKET
npenctaeyisate coboit N (kak B 3,4—murunpo—2H-nuppomie), NH (kak B mHppOIHIANHIIIE) UITH
"NR (kax B N-3aMeIEeHHOM MUPPOJTHIAHHUIIE).

[0035] IeTepounkInyeCcKOe KOO MOYKET OBITh MPUCOEANHEHO K €r0 COCEHEN IpyIe mpu
JF000M reTepoaToMe HIJIM aTOMe YIJIEPOaa C MOJyUeHHEM B Pe3yJibTaTe CTaOUIBbHON CTPYKTYPBI, U
JIO0bIEe aTOMBI KOJIbI[A MOTYT OBITh HEOOs3aTeNbHO 3aMelleHbl. [IpuMepbl TaKuX HACBHIIIEHHBIX
WA YACTUYHO HEHACHIIIEHHBIX TeTEPOLMKINYECKUX PATUKATIOB BKJIIOUAIOT, 0€3 OrpaHHYeHUs],
TeTparuapodypaHii, TETPAaruAPOTHODEHUT MNUPPOIUOANHIUI, MHUIEPUINHII, TUPPOTHHMI,

TECTPAru APOXUHOJIMHUWII, TETPAruApOU30XUHOIUHNII, ACKAruaApOXHUHOJIMHUII, OKCa30JIMIUHUII,
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NUTEPA3HHUI, AUOKCAHWI, TUOKCONAHUJI, AUA3ETIUHIII, OXQ3eMHHIII, THA3ETUHII, MOP(OIHHIII
U XUHYKJIUOUHII TepPMUHBI «T€TEPOLUKI), «TeTePOLUKINI), (TeTePOLHKITHIEHOE KOJBIOY,
«TETePOLUKINYECKasl TPYNNa», «TEeTePOLMKINYECKH (ParMeHT» M «reTePOLHKIMYECKHIA
paarKaD UCIONB3YIOTCS B HACTOSIIIIEM OMMCAHNH B3aHMO3aMEHSIEMO U TAaK)Ke BKIIFOYAIOT IPYIIIHI,
B KOTOPBIX Te€TEePOLHKIHIBHOE KOJBIO THOPHAM30BAHO C OOHHUM MHJIM OOjiee apHIIbHBIX,
reTepoapuiibHbIX M LHUKJIOATU(ATHUECKAX KOJel, TaKUX KaK WHAONUHWI, 3H-uHAommI,
XpPOMaHWI, (PEHAHTPUIMHHII WIM TETPArHAPOXMHOJUHWI, NPH OSTOM paaUuKad HIH MECTO
NPUCOEIMHEHUS] HAXOAUTCS Ha TeTePOLMKIMIIBHOM KOJblle. [ eTepouuKiInibHas rpynmna MoKeT
OBITh MOHO— WJIH OWIMKJINYECKOW. TepMHUH «TreTepOLUKIIMIAIKUIDY OTHOCHTCS K AJIKHJIBHOW
rpymIe, 3aMelleHHON TeTepOLUKIINIOM, IPUYeM YKa3aHHbIEe AJIKUJIbHbIE U T'€TePOLUKIUIIbHBIE
YaCTH HE3aBUCHMO SIBJSIFOTCS HEOOS3aTEIbHO 3aMELIEHHBIMH.

[0036] B xOHTEKCTe HACTOSIIEro OMUCAHUS TEPMUH “YaCTUYHO HEHACBHIIIEHHBIH OTHOCHTCS
K KOJIBIIEBOMY (DparMeHTy, KOTOPBIi BKJIIOYAET IO MEHbIIEH Mepe OIHY JBOWHYIO MM TPOUHYIO
cBs3b. [IpennonaraeTcst, 4T0 TEPMHUH «YaCTUYHO HEHACHIIIIEHHBII) OXBAThIBAET KOJIbLIA, UMEIOLINE
HECKOJIbKO MECT HEHACBIIIEHHOCTH, HO He BKJIIOYAET APUJIbHbIE UK FeTepOapIiibHbIe (hparMeHThI,
OIpeziesIeHHbIE B HACTOSIIIIEM ONUCAHUU.

[0037] Kak ommcano B HacrosimeM ONWCAHWUH, COEOUHEHHS] COMNIACHO HACTOSIIEMY
HU300pETEHUIO MOYKET CONEPKATh «HEODsA3aTeNbHO 3aMeleHHbIe» (pparMeHTsl. B memoM tepMuH
«3aMEIIEeHHBINY, TPeaBapsIeMblil HJIH HE MPEABAPSEMBIH TEPMUHOM «HEO0sA3aTENbHOY, O3HAUAET,
4TO0 OmMH wWiIu 0Oojiee BOOOPOIOB OIpeneiseMoro (parmMeHTa 3aMeHEHBbI MOAXOISIIIM
3amectutesieM. Eciu He yka3aHO HHOE, «Heo0s3aTeNbHO 3aMeleHHAs TPYINa MOKET COAEPIKATh
MOIXOASINUI 3aMECTUTENb B KaKIOM 3aMEINaeMOM TMOJIOKEHHH TPYIINbI, U Koraa Oojiee YeM B
OZTHOM TIOJIOYKEHUHU B JIFOOOW YKa3aHHOW CTPYKTYpe MOKET MMETh MECTO 3aMelleHre 0ojiee ueM
OIHHM 3aMECTUTENIEM, BEIOPAHHBIM M3 KOHKPETH3MPOBAHHOW T'PYIIbI, YKA3aHHBIE 3aMECTUTENH
MOryT OBbITh JIHOO ONWHAKOBBIMH, JHOO DPA3NUUYHBIMH B KaKIAOM IMOJOXKEHHH. KOMOHHAIUH
3aMeCTUTENIeH, MPEeayCMOTPEHHbIE HACTOSIIUM H300pEeTEeHHEeM, MPEINOUYTHTENbHO SBISIOTCS
TAKAMHU, B PE3YJIBTATE KOTOPBIX MOJYUAIOTCs CTAOUIIbHBIE UJIH BO3MOYKHBIE C XHMHUYECKON TOUKH
3peHusl COeUHEeHUsl. TepMHH «CTAOUJIbHBINY» B KOHTEKCTE HACTOSIIErO OMUCAHHS OTHOCHTCS K
COeNMHEHUSIM, KOTOpble IO CYyIIeCTBY He U3MEHSIOTCS TIOoA JeHCTBHEM  YCJIOBH,
o0ecreunBalIUX UX MOJyYEeHHE, ONMpeNeieHrne W, B HEKOTOPbIX BapHAHTAX peasin3aldH, UX

BBIACJICHUE, OUUCTKY U IPUMCHCHUEC IJIA OI[HOﬁ ui Oonee uenei/i, PACKpPBITEIX B HACTOALIEM
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OIHCAHHU.
[0038] Ilonxonsmue MOHOBAJEHTHBIE 3aMECTHUTENIA TpPH 3aMellaeMOM aTroMe YIJIeposa
«Heo0sI3aTebHO 3aMEeleHHOW» TPYIIBI HE3aBHCUMO NPENCTABISIIOT coboi ranoreH; —(CH2)o-4R;
—(CH2)04OR®; -O(CH2)04R°, —O—(CH2)04C(O)OR®; —(CH2)0-4CH(OR®)2; —(CHz)04SR®; —
(CH2)o-4Ph, xotopsrii moxer 6b1Th 3amereH R®, —(CH2)o-4O(CHz)o-1Ph, xoTopsliii Mmoxer ObITH
samemeH R°, —CH=CHPh, xoropslii moxer ObiTh 3amerneH R®, —«(CHz)o4+O(CHz)o-1-mupumi,
KOTOpPBIH MokeT ObITh 3aMmerneH R°; -NO3; —CN; —Nj; -(CHz2)0-4N(R®)2; <(CH2)o-4N(R°)C(O)R?;
-N(R°)C(S)R®; —(CH2)o4N(R°)C(O)NR®2; -N(R°)C(S)NR®2; —(CH2)04N(R°)C(O)OR®;, -
NRN(R)C(O)R®;  -N(R°)N(R°)C(O)NR%; -N(R°)N(R°)C(O)OR®; —(CHz2)o-4C(O)R®; -
C(S)R®; —(CH2)04C(O)OR®; —(CH2)0-4C(O)SR®; -(CH2)o-4C(O)OSiR®3; «(CH2)o-4OC(O)R®; —
OC(O)(CH2)o-4SR—, SC(S)SR®; -(CH2)0-4SC(O)R®; -(CH2)0-4C(O)NR®2; —C(S)NR°2; —C(S)SR®;
—SC(S)SR®, -(CH2)0-4OC(O)NR®; -C(O)N(OR®°)R°®; —C(O)C(O)R® —C(O)CH2C(O)R®; —
C(NOR®)R®; -(CH2)0-4SSR°; —(CH2)0-4S(0)2R®, —(CH2)0-4S(0).0R®, —(CH2)04OS(O)2R®; —
S(0):NR°; -(CH2)0-4S(O)R®; -N(R®)S(0)2NR®2; —N(R°)S(0):2R°; -N(OR°)R®; —-C(NH)NR®2; —
P(O)R®;, -P(O)R®; -OP(O)R°%; —OP(O)(OR®); SiR°; —(Ci-4 Hepa3BETBIEHHBIA WJIH
pasBetBiieHHbI  ankmieH)O-N(R®), wmu —(Ci—4 Hepa3BETBIEHHBIH WJIH pPa3BETBJICHHBIH
ankmieH )C(0O)O-N(R®),, rme kaxmpiii R° moker ObITh 3aMelleH, KaK OMpPENENIEHO HIDKe, H
He3aBHUCUMO mperactaBisieT coboit Bomopon, Cis amudaruyeckyro rpynny, —CH>Ph, —O(CHz)o-
1Ph, -CH»-(5-6-uieHHOE TeTepoapuibHOE KOJNBLO) WM S—O—UjI€HHOE HACBHIIIEHHOE, YaCTHYHO
HEHACHILEHHOE WITH apUJIbHOE KOJIBIIO, coneprkariee 0—4 rerepoaToma, HE3aBHCHMO BHIOPAHHBIX
U3 a30Ta, KUCJIOPOAA WJIM CEpbI, MJIH, HE3aBHCHMO OT MPUBEIEHHOTO BBIIIE OMPENENIEHHS, 1Ba
HEe3aBHCUMBIX R COBMECTHO C MPOMEKY TOUHBIM(-bIMH ) ATOMOM(-aMH1 ) MEXKAY HUMH 00pa3yoT 3—
12—4sieHHO€ HACBIIEHHOE, YACTHYHO HEHACHILIEHHOE UJIH aPHJIbHOE MOHO— WJIH OULIMKIMYECKOE
KOJBLO, coneprkamee 0—4 rerepoaTtoMa, He3aBUCHMO BEIOPAHHBIX U3 a30Ta, KUCIOPOA HITH CEPBI,
KOTOPOE MOKET OBITh 3aMELEHHBIM, KaK ONPeIeSIeHO HITKE.

[0039] IMonxonsiue MOHOBaJeHTHbIE 3aMecTUTENd Npu R° (wnm kojbie, 00pa30BaHHOM
IBYMSI HE3aBHCUMBIMHA R° COBMECTHO C MPOMEXYTOHBIMH aTOMaMH MEXIy HUMH), HE3aBHCHMO
npencraeisior coboit ramoren, —(CHz)o-2R®, —(ramorenR®), —(CH2)o-2OH, —(CH3)0-2OR®, —
(CH2)0-2CH(OR?®),; -O(ranorenR®), —-CN, —N3, -(CH2)0-2C(O)R®, -(CH2)o2C(O)OH, —(CH2)o-
2C(O)OR®, (CH2)0-2SR®, «(CH2)0-2SH, |(CH2)o-2NHz, —(CH2)o-2NHR®, -(CH2)0-2NR*®;, —NO,
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—SiR*®3;, —~OSiR®3;, -C(O)SR®, —(C1-4 Hepa3BeTBIeHHbIN WK pasBeTBieHHbii ankuiaen)C(O)OR®
wi —SSR®, rne xaxxapiii R® sBigeTcs He3aMeIeHHbIM WM, €CJIH €My MPENIIECTBYET rajoreH,
3aMeleH TOJIbKO OHUM HJIH OoJjiee rajoreHamu, U He3aBucumo BeiOpaH u3 Ci4 anudarndeckoit
rpymnsl, —CHPh, —O(CHz)o-1Ph unmn 5—6—4seHHOro HacChIIIEHHOT0, YACTHYHO HEHACHIIEHHOTO
WIA apuiIbHOTO KombLa, conmepskaiiero 0—4 rerepoaroma, HE3aBHCHMO BBIOpaHHBIX W3 a30Ta,
KHCIOpoAa wiM cepbl. lloaxopsiue NBYXBaJIEHTHbIE 3aMECTUTENIM IpPU HACHIIIEHHOM aTOME
yoiepona R° Bximouaror =0 u =S.

[0040] Ilonxopsiuue AByXBaJIeHTHbIE 3aMECTHUTEIM IPH HACBIIIEHHOM AaToMe YIjiepona
«HeobA3aTeNbHO 3aMeIeHHOM » TPYIL! BKModaroT cneayromue: =0, =S, =NNR";, =NNHC(O)R",
=NNHC(O)OR", =NNHS(0):R", =NR*, =NOR", —-O(C(R"))2-30— umu —S(C(R"2)),-3S—, rne R"
KAkl pa3 He3aBHCHMO BbIOpaH u3 Bomopoxa, Ci_¢ ann(aTuvyeckoll rpymmbl, KOTOPas MOXKET
OBITb 3aMELIEHHOM, KaK OMpPEeAeIeHO HIDKE, HJIH He3aMEIeHHOr0 S—6—4JIeHHOr0 HACBILIEHHOTrO,
YACTUYHO HEHACBILEHHOTO HJIH apIJILHOTO KOJIbIa, cofeprkanero 0—4 rerepoatoma, HE3aBUCUMO
BBIOpaHHBIX U3 a30T4a, KUCIOpOaa Wit cepsl. [loaxonsinue AByxBaI€HTHBIE 3aMEeCTHTENH, KOTOPHIE
CBSI3BIBAIOTCS C COCEHUMH 3aMeIlaeMbIMH aTOMaMH YIJepofa «HeoOs3aTeNIbHO 3aMelleHHON
rpynnel, Bxmrodaror: —“O(CR"2),-30—, rne R* kaxmplii pas HezaBrcuMo BbIOpan u3 Bonopona, Ci-
6 amU(paTHUECKON TPYIIBI, KOTOPAs MOXKET ObITh 3aMEIEHHOW, KaK ONMPENeseHO HIKE, HIIH
HE3aMELIEHHOT0 S5—6—4JIEHHOrO HACHIIIEHHOr0, YaCTHYHO HEHACBHIIEHHOrO WM apHJIbHOTO
KOJIbI[A, comeprkarnero 0—4 rerepoaToma, HE3aBHCHMO BEIOPAHHBIX M3 a30Ta, KHCIOPOIA HITH CEPBI.
[0041] IMonxoxsiye 3aMecTUTeNn npu anudaTudeckoil rpynme R* BKIIOUAIOT rajoreH, —
R®, -(ramorenR®), -OH, —OR®, —O(ranorenR®), —-CN, —C(O)OH, —C(O)OR®, -NH,, -NHR®, —
NR®> umu —-NO», rae xaxaeiii R® He3amelneH uam, eciau eMy NpeamecTByeT TajloreH, 3aMelleH
TOJILKO OIHUM HJIH OOJiee TaJIOreHOB, U HE3aBHCUMO mnpeactapiser codoi Ci—s4 amudaTHIecKyro
rpynny, —CH2Ph, —O(CH2)o-1Ph wiu 5—6—uneHHO€e HACBILIEHHOE, YACTUYHO HEHACBIIEHHOE UJTH
apuiIbHOE KOJIBIIO, coaepkaiiee 0—4 rerepoaToMa, HE3aBUCHMO BBIOPAHHBIX M3 a30Ta, KHCIOPOaa
WJIA CEPBI.

[0042] IMonxonmsiuue 3aMeCTUTENId TMPH 3aMEIIAaeMOM arOMe a30Ta «HeoDsS3aTeNbHO
3amernenHoi» rpymnel  Bkmouaror —RT, -NRT, —C(O)R', —-C(O)OR', —-C(O)C(O)RT, -
C(0O)CH2C(O)RT, -S(0)2RT, -S(0)NR", ~C(S)NR",, -C(NH)NR", mmu —N(R")S(O):R"; rme
xaxaeii RT HesaBncumo mpencrasnsier coboit Bomopon, Ci-¢ amudaTHuecKyio IpyImy, KOTopas

MOJKET OBITh 3aMELIEHHOI, KaK ONpeneneHo Hike, HesaMeleHHbIi —OPh win HesamernenHoe 5—
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6—4JIEHHOE HACBILIEHHOE, YaCTUYHO HEHACBHILEHHOE WJIM apWJIbHOE KONbIO, coxepxkamee 0—4
reTepoaroMa, HE3aBHCHMO BBIODAHHBIX M3 a30Ta, KHCIOPOAA WIJIH CEPBI, WIH, HE3ABUCHMO OT
TIPUBEIEHHOTO BhILIE OMpEeeHns, 1Ba He3aBUCUMbIX R COBMECTHO ¢ MpOMeskyTOUHBIM(-bIMH )
aTroMoM(-aMH) 00pasyroT He3aMelleHHOe 3—1 2—uieHHOe HAChIIEHHOe, YaCTHYHO HEHACHIIEHHOE
WK apUIbHOE MOHO— WIH OMIUKIMYECKOE KONbIO, conepxaiinee 0—4 rerepoatoma, HE3aBUCHMO
BBIOPAHHBIX M3 a30Ta, KUCJIOPOIA WU CEPBI.

[0043] IMonxonsimue 3amecTuTenu mnpu anudartuueckod rpynme R HesaBucumo
npenctaBistoT coboit rajoren, —R®, -(ranorenR®), —OH, —OR®, —O(ranorenR®), —-CN, -C(O)OH,
—C(O)OR®, —-NH,, -NHR®, -NR *; usmut -NO», rae kaxzpiit R® sBisietcst He3aMeleHHbIM WTH, €CITH
eMy MpeIIIECTBYeT rajioreH, 3aMeIIeH TOJBKO ONHHM WM OOJiee Tajlor€HOB, W HE3ABHCHUMO
npencrasiser codoit Ci—4 anmudpatuueckyro rpymny, —CHoPh, —O(CH2)o-1Ph unu 5—6—unennoe
HACBILEHHOE, YaCTUYHO HEHACBILEHHOE HJIM apuIbHOE KOIbLO, coneprkainee 0—4 rerepoaroma,
HE3aBHCHMO BBIOPAHHBIX U3 a30Ta, KHCIOPOIA UIIH CEPBL.

[0044] B KOHTEKCTe HACTOSILNEro ONMUCAHUS TEPMHUH «(DapMALEBTHUUYECKH MPHEMIIEMAsi COJIb
OTHOCHTCS K COJISIM, KOTOpPbIE C MEOULMHCKOW TOUKU 3PEHHs SIBJISIOTCS MOAXOMSIIHMHU IS
OPUMEHEHHUs] B KOHTAKTE€ C TKAHSIMH JIONEH W HH3LIMX >KUBOTHBIX 0O€3 HeHasyexaluei
TOKCUYHOCTH, PAa3NpPaKEHUs, AJUIEPrHYECKON pEeaKIud H TOMY TOHOOHOTO U  SIBJISIOTCS
aZIeKBaTHBIMH C PA3YMHBIM COOTHOLIEHHEM T0JIb3a/prck. DapMalieBTHYECKU TPUEMIIEMBIE COJTH
XOPOIIIO U3BECTHHI B TaHHOM obnactu Texuuku. Hanpumep, S. M. Berge ¢ coaBropamu moapoOHO
ONMUCHIBAIOT (hapMarieBTHUECKH mpuemiiembie coiu B J. Pharmaceutical Sciences, 1977, 66, 1-19,
W yKasaHHAas MyOjMKauusi BKJIIOYEHA B HACTOAIINEE ONUCAHUE TMOCPEICTBOM CCBHLIKH.
dapMaleBTHUECKH MPHEMJIEMbIE COJIA COEOWHEHWH COrJIACHO HACTOSIIEMY H300PETEHHIO
BKJIFOYAIOT COJIM, TOJIyYEHHBIE M3 MOAXOMSIINX HEOPraHUYECKUX M OPTaHMUYECKHX KHCJIOT H
ocHoBauwmii. [IpuMepaMu papMaleBTHUECKH MPUEMIIEMBIX HETOKCUYHBIX COJIEH MPUCOEIUHEHMS
KHCJIOT SIBJITEOTCSI COJIH aMHHOTPYIII, 00pa30BaHHBIE C HEOPraHUYECKUMH KHCJIOTAMH, TAKAMH
KaK XJIOPHCTOBOJOPOAHAS KHCIOTa, OPOMHCTOBOIOPOAHAS KHUCIOTA, (HOCHOPHYIO KHCIIOTY,
CepHasl KUCJIOTA M XJIOPHAS KUCJIOTA, WA C OPraHUYECKUMH KHCJIOTAMHU, TAKAMH KaK YKCYCHast
KHCJIOTA, INABEJeBas KHUCJIOTA, MAJIEMHOBAasl KUCIIOTA, BHHHAS KUCJIOTA, JIMMOHHAS KHUCIIOTA,
SHTApHAsT KUCJIOTA WJIM MaJIOHOBasi KHCJIOTA, WM C HCIOJb30BAaHHEM JAPYTUX CIIOCOOOB,
PUMEHSIEMBIX B JaHHON 00JIACTH TEXHUKH, TAKMX KAaK HOHHBIN 0OMeH. [{pyrie dapmaneBTHUeCKH

NpUueMJICMBIC COJIM BKJIIOYAKOT AaAWUIIATHBIC, aJIbTUHATHEIC, aCKOp6aTHLIe, aCriapTaTHELIC,
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OenzoscynbdonaTHbie, OeH30aTHBIE, OUCyb(aTHbIE, OopaTHble, OyTHpaTHBIE, KamM(pOpaTHbIE,
kaMmdopcynbdoHaTHbIE, LUTPATHBIE, LUKJIONIEHTAHITPOITHOHATHBIE, QMTJIFOKOHATHBIE,
noneuuacyabdatHeie, 3TaHCyNIbpOHATHBIE, (OpMHUATHBIE, (DymMapaTHbIE, TJIIOKOTENTOHATHBIE,
rnunepodocdaTHbie, TUIIOKOHATHBIE, TIeMHUCYJb(aTHble, TEeNTAHOATHBIE, T'€KCAHOATHHIE,
THAPOUONUIHbIE, 2—TUIPOKCUATAHCYJIb()OHATHBIE, JTAKTOOMOHATHBIE, JIAKTATHBIE, JIAypaTHBIE,
naypwicyib(paTHble, MaJlaTHble, MaJileaTHblE, MAaJIOHATHBIE, METAaHCYJb(OHATHBIE, 2—
Ha(TaNeHCYIb(OHATHBIE, HUIKOTUHATHBIC, HUTPATHBIE, OJI€aTHBIE, OKCAJATHbIE, MAJIbMUTATHBIE,
NaMoOaTHEIe, TEKTHHATHBIE, TepcyibdaTHble, 3—(eHumponuoHaTHeie, hochaTHbie, MUBATATHBIE,
NPOMUOHATHBIE, CTeapaTHblE, CYKLHMHATHBIC, CyJb(aTHbBIe, TapTpPaTHbIE, TUOLHAHATHBIC, I—
TOJIyOJICYJIb(DOHATHBIE, YHIEKAHOATHBIE, BAJIEPATHBIE COJIH U TOMY ITOAOOHOE.

[0045] Conu, momydeHHble U3 COOTBETCTBYIOIIMX OCHOBAHHUH, BKJIIOYAIOT COJIM IIEIOYHBIX
METAJJIOB, IIEJIOYHO-3eMeNbHbIX MeTawioB, ammouus u N(Cisankun)s. OToenbHbIE CONMU
IIEeJIOYHBIX UJIH LEJI0YHO-3€MENTbHBIX METAJUIOB BKIJIFOYAIOT COJIM HATPUSL, JIUTHSI, KAJIHS, KAJIBIHS,
MarHusi 1 Tomy nonobuoe. pyrue dapmaneBTuyecku mpuemMiieMble COMHM BKJIIOUAIOT, KOrIa 3TO
IPUEMJIEMO, COJIM, OOpa3OBaHHBIE HETOKCHYHBIM AMMOHHEM, YETBEPTHYHBIM AMMOHHEM H
AMUHHBIMH KaTHOHAMH, TOJY4YEHHbIE C MPUMEHEHHEeM MPOTUBOMOHOB, TAKUX KaK rajlOreHuf,
ruapokcun, kapOokcumar, cynedar, ¢docdar, HuTpar, (HU3MMNA anKua)CyibdoHAT H
apuIICcyibOHAT.

[0046] Eciu He yka3aHO HWHOE, MPEANONAraeTcs, 4YTO CTPYKTYPbI, H300pa’K€HHBbIE B
HACTOSIIIIEM ONMUCAHWHU, TaK)Ke BKIIOYAIOT BCE H30MEpHbIe (HANpUMep, 3HAHTHOMEPHBIE,
aracTepeoMepHbie W reoMmerpuueckre (i KOH(OpManuoHHBIE)) (GOPMBI TaKHX CTPYKTYP;
Harpumep, R- u S-xkoHpurypauun s KasKaoro aCHMMETPHYECKOro LeHTpa, Z- U E-u3oMepsr mo
IBOMHOM CBs3u U KoH(popMmaimoHHble Z- 1 E-n3omepol. Takum oOpa3om, B 00bEM HACTOSILETO
HU300peTeHnss BXOMST €IWHCTBEHHBIE CTEPEOXHMHYECKHE M30MEPBI, a TAK)KE SHAHTHOMEPHBIE,
aMacTepeoMepHble CMECH M CMeCH TeoMeTpudecknx (Hid KOH(OPMAIMOHHBIX) H30MEPOB
COeMHEHUN COITACHO HAacToslIeMy H300peTeHuto. Ecimu He yka3aHO HHOe, BCE TayTOMEPHBIE
(OpMBI COEOUHEHHI COMMIACHO HACTOSIIEMY H300PETEHHIO HAXOOATCS B paMKax oObema
HacTosero u3obperenus. Kpome Toro, eciu He ykazaHO HHOE, MPEANONIATaeTCsl, YTO CTPYKTYPBI,
n300paskeHHbIE B HACTOSILIEM OMHCAHHH, TAK)KE BKIIIOYAIOT COEAMHEHUS, KOTOPbIe OTIMYAOTCS
TOJBKO TPUCYTCTBHEM OJHOTO MJIM 0ojiee H30TOMHO-O0OraleHHbIX aroMoB. Hampumep,

COENIMHEHUS, WMEIOIEe TIPEACTABJIEHHbIE CTPYKTYphI, BKJIIOUAIOIHE 3aMEHy BOAOpPOMA
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neiiTepueM WM TPUTHEM MJHM 3aMeHy yriepoga C- umu '*C-o6oralieHHBIM YIIepOaoM,
HAXOJSTCS B paMKax HACTOALIEro u3odperenus. Takue COeqMHEHUs SIBIISIFOTCS MOIXOASIIUAME TSI
NpUMEHEHHs, HalpuMep, B KauecTBe HHCTPYMEHTOB [Jisl aHajii3a, B KauecTBe 30HJOB B
OHMOJIOTHYECKUX UCCIIEOBAHMIX HJIM B Ka4eCTBE TEPANIEBTUYECKUX AreHTOB B COOTBETCTBUU C

HACTOSIIUM H300peTeHHEM.

3. Onucanue ui1loCmMpamuHsIX 6APUAHMOE PEAIUIAUUN:
[0047] B HexoTOpBIX BapHaHTAX peATM3aLUU HACTOSIIEr0 H300pETeHHs MPeIOKEeHbI
uHrubutopsl AHR. B HekoTOprIX BapuaHTaxX peaju3aliil TaKHe COEAWHEHHS BKJIFOUAIOT

coemuHeHus: popmyser I:

WK UX (papManeBTHUECKH MPUEMIIEMYIO COJIb, TIIE:

KOJILIIO A BBIOpAHO H3:

N H\ NM: N NM; S NIWN
JL BgNﬁN? BLQQ f Q ax%

ax% *3 ﬁ? A Lo

>

xaxpii R! nesasucumo BeiGpan u3 R, -C(O)R, -C(O)OR, -SO3R, -C(O)N(R), umu -SORN(R),;
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KakIaplii R HE3aBUCHMO TMpencTaBiseT coO0Oil BOMOPOX, MAEWTEpH WK HeOoOs3aTebHO
3aMelneHHyo rpymmy, BbiOpaHHyio U3 Cie anudaTUyuecKkol TpyImbl, 3-8-4JIEHHOro
HACBIIIEHHOT0 HWJIM YaCTHYHO HEHACBHIIIEHHOTO MOHOIMKIMYECKOrO KapOOIHKIMUYECKOTO
koinbia, (enuna, 8-10-ueHHOrO OHIMKIMYECKOTO aPOMATHUYECKOTO KapOOIMKIMYECKOTO
KONbIa, 4-8-4JIeHHOTO HACBIIIEHHOTO HJIM YaCTUYHO HEHACHIIEHHOTO MOHOIUKIINYECKOTO
reTepOLMKINYECKOro KOJbIa, comeprkamero 1-2 rerepoaroma, HE3aBHCUMO BBIOPAHHBIX U3
a30Ta, KUCIOpOJAa HWJHM Cepbl, S5-O-WIEHHOTO MOHOLMKINYECKOrO0 TIeTepoapoOMaTHYECKOro
KOJIbLIA, copeprkainero 1-4 rerepoaroma, He3aBHCHMO BBHIOPAHHBIX U3 a30Ta, KUCIOPOAA MU
cepbl, min 8-10-4jIeHHOTO OMIIMKIMYECKOTO TeTepOoapoOMaTHUECKOrO KOJIbLA, Comeprkariero 1-
5 reTepoaToOMOB, HE3ABHCHMO BBIOPAHHBIX U3 a30Ta, KUCIOPOIA HIIH CEPHI,

kaxaeiii u3 R*, RY u R” He3aBucumo BeiOpan u3 R, ramorena, unano, Hutpo, -OR, -SR, -N(R),, -
N(R)C(O)R, -C(O)N(R)2, -N(R)C(O)N(R)2, -N(R)C(O)OR, -OC(O)N(R)2, -N(R)SO:R, -
SO2RN(R)z, -C(O)R, -C(O)OR, -OC(O)R, -C(O)OR, -S(O)R mwm -SO:R, unn

nea R¥ mpu omHOM U TOM ke atome yriepona obbemuHeHsl ¢ obpasoBanueM =0 i =S;
W
nea RY mpu omHOM M TOM >Ke aToMe yriiepona oobennHeHbl ¢ obpazoBannem =0 uim =S;

Ka KIbIH U3 M M N He3aBUCUMO paBeH 1, 2, 3, 4 wm 5,

koibI0 B mpencraenser coboit GeHun, S-6-ujeHHOe MOHOLUKIMYECKOE TeTepoapOMaTHIECKOE
KOJIBIIO, comepxkainee 1-4 retepoaroMa, HE3aBUCHMO BBIOPAHHBIX K3 a30Ta, KHUCIOPOIA HIIH
cepbl, wian 8-10-ujeHHOE OWIIMKIMYECKOE TIeTEePOapHIIbHOE KONBIO, conepskaiiee 1-4
rerepoaToMa, He3aBUCHMO BBIOPAHHBIX U3 a30Ta, KHCIOPOAA UJIU CEPBI;

koue1io C mpencrapiser co0oi (heHus Ui S-6-4JIeHHOE reTepoapuibHOE KOJBIIO, comeprkariee 1-
4 retepoaToMa, HE3aBHCHMO BBIOPAHHBIX M3 a30Ta, KHCIOPOAA MK Ccepbl; wiH 8-10-uneHHoe
OMLUKITNYECKOE TeTepoapuibHOE KOJNBIO, comepkamiee 1-4 rerepoaTroma, HE3aBHCHMO
BBIOPAHHBIX U3 a30Ta, KUCIOPOAA UK CEPBI,

L' npencrasnser coboil KOBaJEHTHYIO CBA3b WM HeoOs3aTenbHO 3aMerneHHyro Ci. YIeHHYIO
HEPa3BETBJICHHYIO WJIM pAa3BETBIICHHYIO [BYXBAJIEHTHYIO YIJIEBONOPOAHYIO II€Nb, TI7Ie
MeTueHoBas enuHuna L' HeoGs3atensHo 3amemena nocpeactsom —Cy-, —O-, -S-, -NR-, -
C(0)-, -C(0)0O-, -OC(0)-, -C(O)N(R)-, -N(R)C(O)-, -SO2-, -N(R)SO»- miu —SO2N(R)-S; u

-Cy- npencrapisier coboii 3-8-uleHHOE NBYXBAJEHTHOE HACHIIIIEHHOE, YaCTUYHO HEHACHIIIEHHOE

HJIM apOMaTHYCCKOEC MOHOLUKIIMYCCKOC KOJIBIO, COACpIKaIECe 0-2 rerepoaroMa, HE3aBUCHUMO
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BLIOPAHHBIX M3 a30Ta, KUCIOPOAA HITH Cepbl, Uin 8-10-ujieHHOe IBYXBAaJIEH THOE HACHIIIEHHOE,
YACTUYHO HEHACHILICHHOE WJIM apOMAaTHYeCKOe OMLHUKIMYECKOe KOJbIO, comepskaiuee 0-3
reTepoaToMa, He3aBUCUMO BBHIOPAHHBIX U3 a30Ta, KHCIOPOAA UJIU CEPHI.

[0048] B HEKOTOpBIX BapHaHTaX pealn3alli HACTOSIIEr0 H300PETEHUs MPEITOKEHBI

unrubutopsel AHR, Takue coequHeHHs BKIIOYAIOT coequHeHus hopmyJibt 1

L1

WM ux (hapMaleBTUYECKH TPUEMIIEMYIO COJIb, TH€:

KOJIBIIO A BBIOpaHO 3!

A J\.J'\; ' VAN

J\\)j:(“\ JN,\)\/[“\}RZ s AN
/ N N\
PN . e N\R 1 ?;/”\N/ /\>(Rz)p 1,7’ \NN

KaXXIeIil p He3aBuCcuMO paeeH 0, 1 nwim 2 B 3aBHCHMOCTH OT BaJICHTHOCTH,

xaxaeii R! mesaBucumo BeiOpan m3 R, -C(O)R, -C(O)OR, -SO:R, -C(O)N(R), umu -
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SO2RN(R)z;

Kakaplii R He3aBHCHMO MpENCTaBIseT COOOW BOMOPOM, NEHTEpHUH WM HEOOS3aTENbHO
3aMelleHHy0 rpynmy, BbiOpanHylo u3 Cis anmupaTHUeCcKoW TpymHmbl, 3-8-UJIEHHOrO
HACBIIIEHHOTO WJIM YaCTHYHO HEHACHIIIEHHOrO MOHOLMKINYECKOTO KapOOLUKIIHYECKOTO
KkoJbla, (eHmna, 8-10-ujgeHHOro OUIHUKINYECKOrO apOMATHUYECKOTO KapOOLUKIIHYECKOTO
KOJIBIIA; 4-8-UJIeHHOTO HACBIIIIEHHOTO MJIM YaCTHYHO HEHACHIIIIEHHOTO MOHOIIUKITIYE CKOT'O
reTepOLKIMUECKOro KOJIbIIA, comepskariero 1-2 rerepoatroma, He3aBHCUMO BEIOPAHHBIX U3
a30Ta, KUCJIOPOJa UJIU Cephl, S5-6-UJICHHOIO MOHOLMKINYECKOIO IeTepoapoMaTUUECKOrO
KOJIbLIA, comeprkamiero 1-4 rerepoaToma, HE3aBHCUMO BBIOPAHHBIX M3 a30Ta, KUCIOPOAA
Wi cepbl, wid 8-10-wieHHOro OHIMKIMYECKOr0 TeTepoapoMaTHUECKOro KOJbIia,
comepikaiero 1-5 reTepoaTroMoB, HE3aBHCHMO BBIOPAHHBIX M3 a30Ta, KHCIOPOHA HIIH
cepsl; WK Ba R mpu OgHOM M TOM ke aToMe a30Ta OOBEIUHEHBI C MPOMEXKYTOUYHBIMU
aToMaMi MEKIy HHMH C oOpa3oBaHueM 4-7-4jJIeHHOrO HACBIIEHHOrO, YaCTHYHO
HEHACBIIIEHHOr0 WJIM apOMaTU4YeCcKOoro KOJbLa, cojepxkauiero 1-2 rerepoaromMa B
NOIOJIHEHHE K YKa3aHHOMY aTOMy a30Ta, HE3aBHCHMO BBIOPAHHBIX M3 KHCIOPOXA, a30Ta
UJIM CEpHlI,

kaxapiit u3 R*, RY u R? HezaBucimo BeiOpan u3 R, ranmorena, unano, HUTpo, -OR, -SR, -N(R)»,
-N(R)C(O)R, -C(O)N(R)a, -C(O)N(R)OR, -N(R)C(O)N(R)z, -
N(R)C(O)OR, -OC(O)N(R)2, -N(R)SOzR, -SO2RN(R),, -C(O)R, -C(O)OR, -OC(O)R, -
C(O)OR, -S(O)R unm -SO2R, wnu

nBa R* mpu ogHOM U TOM e aToMe yrepona oObeauHeHbl ¢ obpazoBanueMm =0 wwiun
=S; umu

nBa RY mpu ogHOM U TOM e aToMe yrepona oObeauHeHbl ¢ obpazoBanneMm =0 wwim
=S:

Ka KBTI U3 M U h He3aBUCUMO paBeH 1, 2, 3, 4 wm 35,

konabll0 B mpencraBnser coboit  denmn, 7-10-uieHHOE OHUMKINYECKOE YACTHYHO
HEHACBIIIEHHOE WM apOMaTHYeCKoe KapOOLMKIMYECKOE KOJIBIO, S-O-ulleHHOe
MOHOLIMKJINYECKOE TeTepoapoOMaTHUeCKOe KOJbLO, coaepxamee 1-4 rerepoaTroma,
HE3aBHCHUMO BBIOPAHHBIX M3 a30Ta, KUCIOPOAa Wik cepbl, 8-10-uieHHOe OULIUKITHYECKOe
reTepoapuiibHOE KOJbLO, coaepskaiiee 1-4 rerepoatoma, HE3aBHCHMO BBIOPAHHBIX H3

asoTa, KHUCIIOpOma WJH cepel, wind 12-15-uneHHOe YaCTHYHO HEHACHIIIEHHOE WIIH
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apoOMaTHYeCKOe TPHULHKJINYECKOe KOJBLO, comepkamee 1-4 rerepoaroma, HE3aBHCHMO
BBIOPAHHBIX U3 a30Ta, KUCIOPOAA WK CEPBI,

konmeo C mpencraBiser coOoOW  (eHMT WM S-6-ujleHHOE TeTepOapUIbHOE KOJIbIIO,
coneprkaiee 1-4 rerepoaroma, HE3aBUCHMO BBIOPAHHBIX U3 a30Ta, KUCIOPOAA UJIH CEPHI;

L' npencrasnser co00i KOBaJEHTHYIO CBA3b MM HeoOs3aTenbHO 3aMemeHnyro Cis YWIEHHYIO
HEPa3BETBICHHYIO WJIM PpAa3BETBJICHHYIO [BYXBAJIEHTHYIO YIJIEBONOPOAHYIO I€lb, TI7Ie
MeTHeHoBas enuHnna L' meoGsasatensno samemena nocpeactsom —Cy-, —O-, -S-, -NR-, -
C(0)-, -C(0)0O-, -OC(0)-, -C(O)N(R)-, -N(R)C(O)-, -SO2-, -N(R)SO2- mimn —SO2N(R)-S; u

-Cy- npencraBnsier coboii 3-8-uleHHOE ABYXBAJEHTHOE HACHIIIEHHOE, YAaCTUYHO HEHACHILIEHHOE
UM apOMaTHYEeCKOe MOHOLMKIIMYECKOe KOJbLO, coneprkainee 0-2 rerepoaroMa, HE3aBUCUMO
BBIOpAHHBIX M3 230Ta, KACIOPOAA HITH Cepbl, nin 8-10-wieHHOe IBYXBaJIEH THOE HACHIIIEHHOE,
YACTHYHO HEHACBHIIIEHHOE HJIM apOMaTH4YeCKoe OWIMKINYECKOe KOJbIO, comeprkainee 0-3
reTepoaToMa, He3aBHCUMO BBIOPAHHBIX U3 a30Ta, KUCIOPOIA HIIH CEPhI.

[0049] B HexOTOpBIX BapHaHTAX pean3ali HACTOSILEro MU300pEeTeHUs: MPEemIOKEHO

coemuuenue popmyist I unu popmyser I', mpu ycoBuy, 4to koraa Koiabno A npeacrasisier co0oi

T\

N7 XX N OH OH y OH
N—R? J
?,QEN\* ooy

R? ~ , ,

, konmbio B He mpencraBiser coboit MY

BE 8 Raghey 8‘ =)

HO

\
— HN — s
HNT Nk O‘l&
u/umn konbio C He mpencTaBisieT CoOOM
/ I
I
| \ N OH ;
Z § ‘§ é
N ; u/umu R! me mpexacrasnsier coboit ,

: (>
[0050] B HeKOTOpbIX BapHaHTAX peaTU3alUi HACTOSINEro H300pETeHHUs MPEIIOKEHO
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coeminenue popmyasl 1 umu dopmynsl I', npu yciosuu, uro L' me mpencrapnser coboit —
NHCH>CH>-. B HeEKOTOpBIX BapHaHTax peajH3alldid HACTOSIIEr0 H300peTeHus MpPemIOKEeHO

coenunenue Gopmysbl I umu popmysner I, mpu ycrioBuu, 4to Korma Koibno A npeacTaBiser coOou

%xt \HZ

[0051] B HEKOTOpBIX BapHaHTAX peaM3alUi HACTOSINEr0 H300pPETeHUs NPEIIOKEHO

! ne mpencrasnser co6oit —-NHCH,CHb-.
coenunenue Gpopmyisl I wiu dopmyner I', mpu yCioBuu, 4YTO COETUHEHUE HE SIBJISIETCS

ol o o o cl -
N o |0
N | HO™ NP .
Nay N\”,O\|/ Ny MH
O

N \ﬁ/” \ﬁ)\] HCI I

E Cl
HN o HN cl
N N
2 O
Sy N =
| AN \N )Nl\\ N
~ o
(\N N (\N N
\_/N\) , \/N\) Wik
cl
HN N
N
O
oA
s
(\N N
/N\) ) B HekoTOpBIX BapHaHTax pealu3alui IPEIIOKEHHOE
N"\.
7
N

COeIMHEHNE He MpencTaBiseT coboii

peayin3aniu npeaiokeHHOe COeMHEeHNe He MPeacTaBisieT coboit
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HCKOTOPBLIX BapuaHTaxX peaindalluu NPCAIOKEHHOC COCAUHCHUE HE MNIPEACTaBJISACT coboii

o o cl a
S~
Nay N
N,
L . B HeKkoTOpBIX BapuaHTaxX peau3aluy MPEIIoKEeHHOE COSIUHEHUE

E

HN al

_N
/J\>
-
|\ Sh
/
N

N
He MpeJcTaBisieT coboi \/NJ . B HexoTophIX BapuaHTax peaju3anuu
cl

Cl

NPEUIOKEHHOE COENUHEHHE HEe MPEINCTaBIIAeT COOOM \/N\) . B

HEKOTOPBIX BAPHAHTAX peaM3alMy [PEIJIOKEHHOE COeNUHEHHe He MpeAcTaBiseT Ccoboil

Cl

Cl

~
(\NN

/N

[0052] Kak B menom ompeneneno Beime, R! mpencrasnser co6oii R, -C(O)R, -
C(O)OR, -SO:R, -C(O)N(R)2 mma -SORN(R):. B HekoToprIx BapuaHTax peajusanuu R!
npencrapiseT coboi Bogopon. B HexoTopeix BapuanTax peanusauuu R!' mpencrasnser coboii R.
B HekoTophIX BapuaHTax peanusanuu R! mpencrapnser coboit -C(O)R. B HeKOTOpBIX BapHAHTaX
peamuzamuu R! mpencrasnser coboit -C(O)OR. B HekoTopbIx BapuaHTax peanmsanuu R!
npencraenset coboii -SOR. B HekoTophx BapuanTax peanmsanuu R! mpencrasnser coboil -
C(O)N(R),. B mekotoprix BapuanTax peammsanuu R! mpencrasnser coboit -SORN(R).. B
HEKOTOPLIX BapuaHTax peanmusanuu R!' mpenctasnser coGoit Bomopon. B HEKOTOPBIX BapuaHTax

peamuzanuu R' mpencraenser coGoit neiitepuii. B HekoTOpeIx BapuaHTax peaimsanuud R!
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MPENCTaBIAeT COOON HEOOM3aTETBHO 3aMEIEHHYIO Tpymy, BeiOpanHyo U3 Ci6 anudarnuecko
rpynnsl. B HEKOTOpHIX BapuaHTax peanusanuu R!' BeIOpaH U3 BAPHAHTOB, MPENCTABIEHHBIX HUKE
B Tabmuue 1.

[0053] Kak B memom ompeneneHo Bbille, Kaxxaplii R HesaBucumo mnpencrapniser coboit R,
rajiored, nuaHo, HUTpo, -OR, -SR, -N(R);, -N(R)C(O)R, -C(O)N(R):, -C(O)N(R)OR, -
N(R)C(O)N(R)2, -N(R)C(O)OR, -OC(O)N(R)2, -N(R)SO2R, -SO:RN(R)2, -C(O)R, -C(O)OR, -
OC(O)R, -C(O)OR, -S(O)R wmnm -SO2R mmm apa R* mpu omHOM M TOM e aTome yryepozaa
obbemuHeHsbl ¢ obpaszoBanneM =0 wiu =S. B HeKOTOpBIX BapuaHTax peaju3aluu Kakapid R*
npencrapnsger coboli OOHO W TO »Ke. B HEKOTOPHIX BapMaHTAX peaNu3alud Kakmbld RX
orMyaeTcss. B HEKOTOpBIX BapwaHTax peanusanud R* mpencrasiser coboii Bomopon B
HEKOTOPBIX BapHaHTax peanusanun R* mpexncrasnser coboit R. B HekoTophIX BapuaHTax
peamuzauuu R* mpencrasisier coOoil ramoreH. B HekOTOpeIX BapuaHTax peanuzamun R¥
npencraBiser co0oi nuaHo. B HekOTOpsIX BapuaHTax peanu3auuu R* mpexncrasiser coOoit
HUTPO. B HekoTOphIx BapmaHTax peanusanuu R* mpencraenser coboii -OR. B HekoTOphIX
BapuaHTax peamm3auuu R* mpencrasisier coboit -SR. B HekoTOphIX BapuaHTax peanmm3anud R¥
npencrasiser coboii —N(R)2. B HekoTopsix BapuanTax peanusanuu R* mpencrasisier co0oii —
N(R)C(O)R. B Hekoropeix BapuanTax peanm3anuu R* mpencraenser coboit -C(O)N(R),. B
HEKOTOpBIX BapuaHTax peamusauuu R* mpencrasnser cobori -C(O)N(R)OR. B HekoTopsix
BapuaHTax peanusanuu R* npencrasiser coboit —N(R)C(O)N(R).. B HexoTopsix BapuaHTax
peanusanuu R* mpencrasnser coboit —N(R)C(O)OR. B HekoTOpbIX BapHaHTax peanuzanuu R¥
npencraeiser coboii —OC(O)N(R)2. B HekoTophix BapuaHTax peanuszaunu R* mpencraBisier
coboii -N(R)SO:2R. B HekoTophIx BapuaHTax peanusauuu R* mpencrasisier coboii -SO2RN(R)..
B HekoTopeix BapuaHTax peamusaipi R* npeacrasisier coboit -C(O)R. B HekOTOphIX BapHaHTax
peamuzanun R* mpencrasisier coboit -C(O)OR. B HekoTOpbIX BapuaHTax peain3alud R¥
npencrasisier coboit —CO(O)R. B HekoTophIX BapuaHTax peanu3zauuu R* nmpeacrassier coboii -
S(O)R. B HekoTopbix BapuaHTax peamusanuu R* mpencraeiser coboii -SO2R. B HexoTopbix
BapHaHTax peanu3aluu aBa R* mpu ONHOM M TOM JK€ aroMe yrjiepoga OOBEOMHEHBI C
obpazoBannem =0 mmm =S. B HekoTOphIX BapuaHTax peanu3auuu R* mpencrarisier coOoi
BOZOpO. B HEKOTOPBIX BapuaHTax peanu3anuu R* mpencrasisier codoii aeiirepuii. B HekoTOpBIX
BapuaHTax peajgu3aunu R* mpencrtaenser co0oil HeOOs3aTENbHO 3aMEIIEHHYIO TIpYIy,

BeIOpanHyto u3 Cis amudarnyueckor rpymnmel. B HEKOTOpBIX BapuaHTax peanuzanuu R* BeiOpan
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W3 BAPHAHTOB, MPEICTABJICHHBIX HIDKE B Ta0nume 1.

[0054] Kak B 11e710M ompeneneHo Boilie, Kaxabiii RY HezaBucuMO npencrapiser codoit R,
rajores, nuano, HuUTpo, -OR, -SR, -N(R)2, -N(R)C(O)R, -C(O)N(R)2, -C(O)N(R)OR, -
N(R)C(O)N(R)2, -N(R)C(O)OR, -OC(O)N(R)2, -N(R)SO:R, -SO:RN(R)2, -C(O)R, -C(O)OR, -
OC(O)R, -C(O)OR, -S(O)R wmnm -SO2R mmm aea RY mpu omHOM M TOM ke aToMme yrjiepoaa
obbemuHeHbl ¢ obpaszoBanueM =0 mwin =S. B HeKOTOpBIX BapuaHTax peajm3anuu Kakaeid RY
npencTaByiser coOOH OOHO M TO K€ DB HEKOTOphIX BapHaHTaxX peaiu3alii Kakasld RY
ornmyaeTcs. B HEKOTOphIX BapwaHTax peanus3anud RY mpencrasisier coboii Bomopon. B
HEKOTOPBIX BapuaHTax peaymu3auuu RY mpencrasisier coboit R. B HexkoTopbIX BapmanTax
peamuzauuu RY mpencrasisier coOoi ramoreH. B HEKOTOpeIX BapuaHTax peanusamun RY
npencraBiser coOoi muaHo. B HekOTOpwIX BapuaHTax peanus3anuu RY mpexncrasiser coOoit
HUTPO. B HekoTophIx BapmaHTax peanusanuu RY mpencraenser coboii -OR. B HekoTOphIX
BapuaHTax peanmm3auuu RY mpencrasisier coboit -SR. B HekoTophix BapuaHTax peanuzanuu RY
npencraeiser coboit —N(R)2. B HekoTopeix BapuanTax peanm3saiuu RY mpexncraBiser coboit -
C(O)N(R)OR. B HekoTopbix Bapuantax peammzauuu RY mpencrasisier coboit —N(R)C(O)R. B
HEKOTOPbIX BapuaHTax peanmsanuu RY mnpencraemsier coboit -C(O)N(R):. B HekoTopbix
BapuaHTax peanusanuu RY npencrasiser coboit —N(R)C(O)N(R):. B HexoTopsix BapuaHTax
peanusanuu RY npencrasnser coboii —N(R)C(O)OR. B HekoTOpbIX BapHaHTax peanuzauuu RY
npencrasyser coboii —OC(O)N(R)2. B HekoTophix BapuaHTax peanuszaudu RY mpencraBisier
coboii -N(R)SO2R. B HekoTopbsix BapuaHnTax peanusauuu RY mpencrasisier coboii -SO2RN(R)..
B HekoTopsix BapuaHTax peammsaipi RY npeacrasisier coboit -C(O)R. B HekoTOpbIX BapHaHTax
peamusaun RY mpencrasisier coboit -C(O)OR. B HekoTOphIx BapuaHTax peain3ainud RY
npencrasisier coboit —CO(O)R. B HekoTopsix BapuaHTax peanuszauuu RY npeacrasisier coboit -
S(O)R. B HekoTtopbix BapuaHTax peamnsanuu RY mpencraeiser coboii -SO2R. B HexoTopbix
BapuaHTax peanu3anuu asa RY mpu ODHOM M TOM K€ aroMe yriepoma OOBEOMHEHBI C
obpasoBanneM =0 wimm =S. B HekoTOphIX BapuaHTax peanmsanud RY mpencraBisieT coOoi
BOZOpoa. B HekoTOpBIX BapuaHTax peanu3sanuu RY mpencrasisier codoii aeiirepuii. B HeKOTOPBIX
BapuaHTax peajgu3aunu RY mpencrtaenser co0oil HEOOs3aTENbHO 3aMEIIEHHYIO TIpYIy,
BeIOpanHyto u3 Cis amudarnyueckoi rpymmnel. B HEKOTOpBIX BapuaHTax peanuzanuu RY BeiOpaH
W3 BAPHAHTOB, MPEICTABJIEHHBIX HIKE B Ta0uue 1.

[0055] Kak B 11e710M onpeneneHo Boilie, Kaxabiii R* HezaBucuMo npencrasisieT coboit R,
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rajiored, nuaHo, HUTpo, -OR, -SR, -N(R)2, -N(R)C(O)R, -C(O)N(R)2, -C(O)N(R)OR, -
N(R)C(O)N(R)2, -N(R)C(O)OR, -OC(O)N(R)2, -N(R)SOzR, -SO:RN(R)2, -C(O)R, -C(O)OR, -
OC(O)R, -C(O)OR, -S(O)R unu -SO2R. B HexoTOprIX BapuaHTax peanm3anuu R* mpencrapiser
coboit Bomopon. B HekoTopbix BapraHTax peaymsanuu R* mpencrasisiet coboit R. B HekoTopbix
BapHaHTax peanm3anuu R* mpencrasiser coOoi rajoreH. B HEKOTOPBIX BapHaHTaX peaii3aliu
R” npencrasnsier coboit nuano. B HeKOTOPBIX BapuaHTax peanu3anud R* mpencrapnseTr coOoi
HUTPO. B HekoTOphIX BapuaHTax peanm3anuud R* mpenctaenser coboit -OR. B HekoTopbIx
BapuaHTax peanusauuu R* mpeacrasisier coboit -SR. B HekoTopbix BapuaHTax peanuzauuu R*
npencrasysier coboit —N(R)2. B HekoToprix Bapmantax peamusanuu R* mpencrasiser coboii -
C(O)N(R)OR. B mekoropsix BapuaHTax peamusauuu R* npencrasisier coboit —N(R)C(O)R. B
HEKOTOpBIX BapuaHTax peajm3anuu R? mpexncrasiser coboit -C(O)N(R).. B Hexoropsix
BapuaHTax peanusanuu R* mpencrasisier coboit —N(R)C(O)N(R).. B HexoTopsix Bapuantax
peanusanun R* mpencrapnsier codoit —N(R)C(O)OR. B HekoTOpbIX BapuaHTax peanu3anuu R*
npencraeyser coboit —OC(O)N(R)2. B HekoTophIx BapuaHTax peanuszanud R? mpencraBisieT
coboit —-N(R)SOzR. B Hekotopeix BapuaHTax peanusanuu R* npencrasisier coboit -SO2RN(R)..
B HekoTophix BapuaHTax peanusaiui R” npencrasiser coboit -C(O)R. B HeKOTOpbIX BapHaHTax
peamusanuu R* mpencrasnser coboit -C(O)OR. B HekoTOphIX BapHaHTax peanuzanud R?
npencrasisier coboit —CO(O)R. B HekoTOphIX BapHaHTax peanu3anuu R* mpeacrasisier coOoit -
S(O)R. B HekoTopsix BapuaHTax peanusanuu R* mpexncrasisier coboit -SO2R. B HekoTopsix
BapHaHTax peanuzanuu R? mpencrasisier codoii Bogopoa. B HEKOTOPHIX BapHaHTAX peaH3aldu
R” npencrasisier coboii aeritepuii. B HeKOTOpHIX BapuaHTax peanm3aiuu R mpeacrassier coOoi
HeoOs3aTebHO 3aMelleHHyl0 Trpymmny, BbiOpaHHyo u3 Cie amudatuueckoit rpynmel. B
HEKOTOPBIX BapHaHTax peanu3anuu R* BBIOpaH M3 BAPHAHTOB, MPEACTABJIEHHBIX HIKE B TaOIUIE
1.

[0056] Kak B nenom omnpeneneno Beiie, p pased 0, 1 umun 2. B HeKoTOPBIX BapuaHTax
peanuzaunu p pased 0. B HekoTOphIX BapuaHTax peanu3anuu p paseH 1. B HEKOTOPBIX BapuaHTax
peanuzanuu p paBeH 2. B HEKOTOpbIX BapuWaHTaX peaju3alud p BHIOPaH M3 BApPHAHTOB,
NPeCTABJIEHHBIX HUKe B Tabmmie 1.

[0057] Kak B nenom onpenenexo Brime, n paseH 1, 2, 3, 4 unu 5. B HEKOTOPBIX BapHAHTAX
peanuzaunu n pased 1. B HekoTOphIX BapuaHTax peanu3anuu n paseH 2. B HEKOTOPBIX BaApUaHTaX

peanuzaunu n pased 3. B HeKOTOphIX BapuaHTax peann3anuy n paseH 4. B HEKOTOPBIX BapuaHTax
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peasmzani n paBeH 5. B HEKOTOpbIX BapuaHTaX peaju3alud N BHIOPaH M3 BApPHAHTOB,
NPECTABJIEHHBIX HUKe B Tabmie 1.

[00S8] Kak B nenom onpezaeneHo Belie, m paseH 1, 2, 3, 4 wim 5. B HEeKOTOpBIX BapuaHTax
peanuzauuy m paBeH 1. B HEKOTOpBHIX BapHaHTax peaju3alud m paBeH 2. B HEKOTOpbIX
BapuaHTax peajuzaluud m pasBeH 3. B HexkoTOpsIX BapuaHTax peajnu3auud m paseH 4. B
HEKOTOPBIX BapuaHTaxX peaju3aluu m is 5. B HEeKOTOphIX BapuaHTax peajM3alMy m BBIOpaH U3
BapPHUAHTOB, PEICTABJICHHBIX HUKe B Tabsuie 1.

[0059] Kak B nenom onpeneneHo Briwe, kKoiabuo B npencrasinsier codoii dhenmn, 7-10-unenHoe
OMLIUKITNYECKOE YACTHYHO HEHACBILIEHHOe UJIH apPOMATHYECKOe KapOOIMKINUECKOe KOJIbIIO, S-6-
YJIEHHOE€ MOHOLMKJIMYECKOe TIeTepoapoMaTHdYecKoe KOJIBIO, comepskainee 1-4 rerepoatroma,
HE3aBHCHMO BBIOpDAHHBIX M3 a30Ta, KUCIOpoma M cepbl, 8-10-wieHHOE OHUIUKIMYECKOe
reTepoapuiibHOE KOJbIIO, coaepkainee 1-4 rerepoaroMa, HE3aBUCHMO BBIOPaHHBIX U3 a30Ta,
KHCJIOpOAAa WU cepbl, WM 12-15-uneHHoe YaCTUYHO HEHACBHIIEHHOE WM apoOMaTU4YecKoe
TPULHKJINYECKOE KOJIBIIO, comeprkainee 1-4 rerepoaToma, HE3aBHCHMO BBIODAHHBIX M3 a30Ta,
KHCJIOPOJA WK cepbl. B HEKOTOpBIX BapHaHTax peayn3auuu Koiaeio B mpencrasnser coboit 7-
10-uneHHOE OUIMKINYECKOe YACTUYHO HEHACHIIIEHHOE HITH apOMATHYECKOEe KapOOLMKIIMYeCKOe
KOJILI[O. B HEKOTOPHIX BapHaHTAaX peaju3aldd Koyblo B mpencrasiser coboit 12-15-unenHoe
YACTHYHO HEHACHIIIEHHOE WA apOMAaTHYECKOe TPHLHMKIHMYECKOe KOJIbLO, comepskainee 1-4
rerepoaToMa, He3aBHU CHMO BBIOPAHHBIX U3 a30Ta, KUCIOPOAA WK CEpbl. B HEKOTOPBIX BapHAHTAX
peanMs3aliid  KOJAbIO B mpencraBiser  coboi  5-6-ujIeHHOE ~ MOHOI[UKJIHYECKOE
reTepoapoMaTHyeCcKoe KOJbIO, coaeprkaiiee 1-4 rerepoatoma, HE3aBUCUMO BHIOPAHHBIX U3 a30Ta,
KHCJIOPOa WM Cephl. B HEKOTOPBIX BapHaHTax peasid3alnuu Kojbllo B mpencrasisier coboit 8-
10-uneHHOe OHMIMKJINYECKOE TeTepoapHIbHOE KOJbLO, coaepxamee 1-4 rerepoaroma,
HE3aBHCHUMO BBIOPAHHBIX M3 a30Ta, KHCJIOPOAA UJIH Cepbl. B HEKOTOPHIX BapHAHTAX peai3aliu
Kkonbl0 B mpencraeisier coboii ¢eHusi. B HEKOTOPBIX BapHaHTAax peanu3aluu Koibno B
OpeacTaBiseT coOOH THeHWs, (ypaHWJ, MUPPOJHI, HMHAA30JMJI, MUPA3OIHI, TPHA3OJIMI,
TETPA30JIMII, OKCA30JIUJI, W30KCA3OJWI, OKCAJAMA30JIMJI, THA3OJMJI, W30THAZOJMJI, THATHAA3ONHAI,
OUPUIIL, TAPUAASHHII, THPUMUANHUI, THPA3HHUJ, WHIOJU3UHWI, MYPHHUJ, HAPTHPUIUMHUI
WM TITEPUOAHUI, WHIOJMWJI, WU30WHIONWI, OeHzoTHeHWs, OeHzodypanun, mubOenzodypanu,
WHA30JT1J1, OSH3MME 13011, OEH3THA3Z0JIUI, XHHOJIUJI, H30XHHOJUI, IUHHOIHHUI, (TaTa3HHII,

XUHA30JIMHUJ, XUHOKCAJIMHWI, 4H-XWHOMU3UHUJ, KapOas3oiui, aKpUuIuHWI, (HEeHa3HHII,
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TETPAruAPOXHHOIUHII, TETPArUAPOH30XHHONMUHII Win i puo[2,3—b]—1,4—okcazun—3(4H)—oH.
B HeKOTOpBIX BapHaHTaxX peaji3aliy KOJbLIO B BEIOpaHO W3 BApHAHTOB, MPEACTABIICHHBIX HUKE
B Tabmuue 1.

[0060] Kak B memom omnpeneneno Beiie, konbio C mpencrapnser coboit denmn, 5-6-
YJICHHOE€ MOHOIMKJIMYECKOe TeTepoapoMaTHyecKkoe KOJIBIO, comepskainee 1-4 rerepoaroma,
HE3aBHCHUMO BBIOpaHHBIX M3 a30Ta, KHCIOpPOAA WM cepbl, Win 8-10-ueHHOe OMUIMKINYECKOoe
reTepoapuiibHOe KOJbLO, comeprkaiiee 1-4 rerepoaroma, HE3aBHCHMO BBIOpAaHHBIX M3 a30Ta,
KHCJIOpPOAa WM Cepbl. B HEKOTOphIX BapHaHTax peanm3auuu koibuo C mpencraBisieT coboit
denmsn. B Hexoroprix BapuaHTax peanmzauuu koibio C mpeacraBisier coboit S-6-uneHHOe
reTepoapuiibHOE KOJBIIO, coaepkainee 1-4 rerepoaroMa, HE3aBUCHMO BBIOPaHHBIX U3 a30Ta,
KHCJIOpOAa WM cepbl. B HeKoTopwIx BapuaHTax peanusauuu kojibuno C mpencrasiser coOoit
THEHWI, (pypaHus, MHPPOJIII, UMHIA3OMII, THPA3OIMI, TPHUA3OJMII, TETPA3OIUI, OKCA3OJIHII,
M30KCA30JIMJI, OKCAINA30JIUI, THA30JUJ, U30TUA30JIII, TUANUA30NUI, TMUPUANT, MHPUIA3UHUT,
OUPUMUITHAI, THPA3HHIIL, HHIOJH3UHUL, TyPUHIII, HA() THPUAMHUIT WK ITEPUIMHIIT, UHIOJII,
HU30MHIONIII, OeH30THeHus1, OeH30(ypaHus, IuOeH30(ypaHI, WHAA30JUI, OEH3UMHIA30JIUII,
OEH3THA30JINII, XHHOJIHII, U30XHUHOJIHJI, HMHHOIMHII, (hTaNa3HHIIT, XUHAZOIHHII, XHHOKCAJIHHIJL,
4 H—XVHOMU3UHILII, Kapba3omuJ, AKPUIMHILIL, (dbenazuHmI, TETParuIPOXHHOTMHILI,
TETPArHAPOU3OXUHOMMHMU Wi mupuao[2,3-b]-1,4—okcasun—3(4H)—on. B HekoTopsIx
BapuaHTax peanusanuu kojbuo C BIOpaH U3 BAPUAHTOB, MPEACTABIEHHBIX HUXKe B Tadsmie 1.
[0061] Kak B niesiom onpeneneno seine, L' mpencrasnser co6oii KOBaJEHTHYIO CBA3b WM
HeoOsi3aTenpHO  3aMerneHHyl0 Cie UIEHHYIO HEpa3BETBICHHYIO WM  Pa3BETBICHHYIO
JBYXBaJIEHTHYIO YIJIEBOIOPOIHYIO LIEb, e MeTHIeHoBas equania L' Heoba3aTensHo 3amernena
nocpenctsom —Cy-, —O-, -S-, -NR-, -C(0)-, -C(0)O-, -OC(0)-, -C(O)N(R)-, -N(R)C(0)-, -SO2-,
-N(R)SO>- umu —SO>N(R)-S. B HexoTopbIx BapuaHTax peajusanuu L! mpencrasnser coboii
KOBAJIEHTHYIO CBf3b. B HEKOTOpHIX BapuaHTax peaiusamun L! npencrasnser coboii
HeoOs3aTesibHO  3aMeneHHYyI0 Cie WIEHHYIO HEpas3BETBIIEHHYIO WM  Pa3BETBJIEHHYIO
JBYXBaJIEHTHYIO YIJIEBOIOPOAHYIO IIeMb. B HEKOTOPHIX BapuaHTax peanusanuu L! npencrasnser
coboii —Cy-. B HekoTophlx BapuaHTax peanmsanuu L' mpencrasnser coGoll Qenusen,
TeTepPOLUK/INIIEH, TeTepOapUiIeH, LUKJIOMPOMUIEeH, UHKJIOOYTHJIEHWI, IUKJIONEHTHJIEH,
LIMKJIOTEKCHUIIEH WM OKCETaHU. B HEeKOTOpBIX BapuanTax peanusanuu L! npencrasnser coboii -

NR-. B nekoropsix BapuanTax peamusanuu L! mpencrasnser co6oit —N(CHz)-. B HexoTOpbIx
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BapuaHTax peanusanuu L! BeIOpaH M3 BapUaHTOB, MPeICTABIEHHBIX HU ke B Tabmuie 1.
[0062] B Hekoroprix BapmaHTax peanuzauuu -Cy- mpexacrasisier coboi (eHueH,
TeTEPOIMKIIMIIEH, TeTepOapuyieH, UUKJIONPONUJIEH, IUKIOOYTUIIEHUS, IUKJIOMEHTUIIEH,

IIUKJIOTeKCUJIEH M OKCeTaHMI. B HekoTOphiX BapuanTax peanuzanuu -Cy- BoIOpaH u3:
o st S5 o g 150 30 3%
[\ syt 359 35 P s s B 2
AR S CF ]
2 2 2 > > O > > X 2> 2 2

3595

X" rne X npencrasyser co0oi reTepoaTtoM, BHIOPAHHBIN U3 a30Ta, KMCIOPOA WU Cepbl. B
HEKOTOPBIX BapuaHTax peaju3aluu -Cy- 131>16paH N3 BapHUaHTOB, NPCACTABJICHHBIX HHUXKEC B
tabmune 1.

[0063] B HeKOTOpBIX BapHaHTaxX peaju3aldd HACTOSIIEr0 H300peTeHHs MPEIIOKEHO
coemuHeHue, BeIOpanHoe u3 irodoi u3 popmyn I-a, I-b, I-¢, I-d, I-e, I-f, I-g, I-h, I-i, I-j, I-k, I-l,

I-m, I-n, I-o u I-p:

G (R¥)n e (R"n G (R%)q

L H L L?
N X N\ N N S =z N’N
(R | N (R¥)n |Jl> (R Y
N/ / N/ /\(RZ)p \N )\/\(Rz)p
RZ
I-a I-b I-¢
L1 Lt L
R¥) NQP(RZ)" R N)B(RZ)" R N)\N/N\>
( m \N N) m \N S m \NN(RZ)p
R1
I-d I-e I-f

31



L1 L1 L1
R%)
NZ =N NTX—N NZ = (R
X < IS
G A NRED (R)m PR m \N,N\/)
R
I-g I-h I-i
L1 L L
= RZ)
X N“ D oo RX NJI\\/\( P X N N Rz
R¥)m Je (RY) \NlN) R o
R‘]
Ij I-k I
G (R e (R¥)n G (R")n
1 L1 L‘l

N
NZ A
(R)m | (R)m (R)m | j
NN JRZ N/x i \N /\(RZ)p
R N=T~ (R,
G GO

L1
(Rm N\)\ JN\

N R?
I-p ;
WM UX q)apMaL[eBTI/ILIeCKI/I IMPUEMIIEMBIX COJ‘IGfI; rae KaxKaasa nepeEMEHHas ABJISACTCA TaKOfI, KakK
ONpeacjiCHO B HACTOAIIEM HOOKYMCHTC W OIIHCAHO B BapHaHTax peajiu3allud HACTOALICTO
uzobperenus mis popmynsl I u dopmynel I’ BbIlle, WM OMMCAHO B BapHaHTaX peasM3alldy,

NpeaCTaBJICHHBIX B HACTOAIIEM JOKYMEHTEC, KaK IO OTACIIBHOCTHU, TaK U B KOM6I/IHaL[I/II/I.
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[0064] B HekoTOphIX BapuaHTaxX peajnu3alHud HACTOSIIEro H300pETeHUs MPeLIOKEHO
coenuHenue, BeiOpanHoe U3 000# u3 popmyn Il-a, I1-b, II-¢, II-d, I1-e, II-f, II-g, II-h, II-i, II-
j» -k, II-1, II-m, II-n, II-0 u I1-p:

e (R)n e (R¥)n G (R¥)n
L1

H
x—MN XS Z>N-N
F. Nl AN /i/ Rz F X N\Q z
N N 7 )p A N (R%p
| _ R? | ~
N N
II-b II-¢
e (R)n G (R")n
L L1
N (R N)\N’N\>
F N \N S F. N \NN(RZ)D
» »
N N
1I- II-f
1 L1
N Z z
N =\(R%)
F N Wi F N N\? p
AN l\! AN N~
| _ = | _
N N
1I-h II-1
L L L
N
F NS J P F N F. NS = P
AN N S N N A N
N N N
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II-j -k 1I-1

<RV)n (Ry)n (F<y>n
L1 L L
N)\y“ B N)INEHR%
TRy, L TR »
N N N

II-m II-n II-o
L1
N)\IN
F N \N)\Rz
»
N
II-p ;

Wil ux (papManeBTHUECKH MPUEMIIEMBIX COJIEH; Il Kakaas MepeMeHHas SIBJIIETCS TAaKOW, Kak
OIIpeNle]IeH0 B HACTOSIIEM MAOKYMEHTEe W ONHCAaHO B BAPUAHTAX pEAJM3ALMH HACTOSIIErO
uzobperenus st Gpopmynel I u dopmynsr I’ Belllle, WM OMKUCAHO B BapUAHTAX peasd3alldy,
NPEICTABIEHHBIX B HACTOSIIEM TOKYMEHTE, KaK MO OTAEIbHOCTH, TaK H B KOMOHWHALIMH.

[0065] B HekoTOphIX BapuaHTax peaju3alUd HACTOSIIEro H300pETeHUs MPeLIOKEHO
coenuHeHue, BeiOpanHoe u3 rodoi u3 hopmyn IlI-a, II-b, ITI-¢, ITI-d, I11-e, ITI-f, I1I-g, I11-h,
lI-i, I-j, HI-k, -1, IIT-m, II-n, [II-o, III-p, III-q, ITI-r, III-s, III-t, IIT-u, I1I-v, I11-w, III-
x, llI-y, IlI-z, I1I-aa, I11-bb, I1I-cc, I11-dd, I11-ee, ITI-ff, I1I-gg, ITI-hh, ITI-ii, IT1-jj u I1I-Kkk:

H H
l ) \ ) N
L1J/\© L & 1\ 7 N
N= L =N
F N F N F \
- - |
N N N
II-a II-b III-c
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I-d

I-m

ZI

ZT

I-k

I-n
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| />—NH2
II-p II-q II-
H
¥ NI’N OH
O ) 19
L1 |_1 L1
| l |
m D fﬁ/@
N/ N/ N/
TII-s TII-t -u

I-v I-w III-x

H
OH
OH N\(
g O
L L

-y Iz III-aa
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I11-bb

III-ee

NH,
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HI-kk

NnJINn HUx (I)apMaLIeBTI/ILIeCKI/I MPUEMIIEMBIX COJ'IGfI; rae KaxKaasa nepeEMEHHas ABJISCTCA TaKOﬁ, KakK
OlpelesieHO B HACTOSILEM IOKYMEHTE M OIKHCAaHO B BapuUaHTaX peaji3alidd HaCTOSILIEro
uzobperenus mis Gopmynsl I u dopmynel I’ BbIllle, WM OMHCAHO B BapHaHTaX peasM3alldy,
NpeaCTAaBJICHHBIX B HACTOAIIEM JOKYMEHTEC, KaK IO OTACJIIbBHOCTHU, TaK U B KOM6I/IHaI_II/II/I.

[0066] B HekoTOphIX BapuaHTax peajnu3alHuyd HACTOSIIEro H300pETeHUs MPeIOKEHO
coenuHeHue, BpIOpaHHOe U3 000i u3 ¢popmyn IV-a, IV-b, IV-¢, IV-d, I'V-e, IV-f, IV-g, IV-h,
IV-i, IV}, IV-K, IV-], IV-m, 1V-n, IV-0, IV-p u IV-q:

HN HN HN
X R? X
(R)n I\N| N>—( o R¥)m I\Nl /N R ) )\v\m
\
R1
IV-a

N p
RZ
IV-b IV-c
o & (Ry)n
HN HN HN
VNS NN R, NN R
®n L R R | 7 RN, %
N, /\(Rz) N, N\) R’ i J\\N | s)
R1
IV-d IV-e IV

IV-g IV-h IV-i
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A ¥4 RZ
N)\K\/(R ) NZ R NZ
®n 7 (R | ®n,

x N X
N N7 “NH N0
‘Rz
IV-j IV-k V-l
(Ry)n J (RY)n (Ry)n
HN HN HIN
N
x N | o x N)\[“ (R¥) B
R, R? Rm m
(RY) NP> R (RN QY h{)\
(R?)p N=/">(R?),
IV-m IV-n IV-0

X [ 2 X o
(R¥)m R R
N NF \N)\RZ
IV-p IV-q

NnJIn ux (I)apMaL[eBTI/ILIeCKI/I IPUEMIIEMBIX coneﬁ; rae Kaxaasa nepeEMEHHast ABJISACTCA TaKOﬁ, KakK
OlpeNesIieHO B HACTOSIIEM IOOKYMEHTE M OIKHCAaHO B BapHaHTAX peasIi3aludl HACTOSILIErO
uzobperenus st ¢popmynel I u dopmynsr I’ Bellle, WM OMKUCAHO B BapUAHTAX peasd3alld,
NpeaCTaBJICHHBIX B HACTOAIIEM JOKYMEHTEC, KaK IO OTACIIBHOCTHU, TaK U B KOM6I/IHaI_II/II/I.

[0067] B HekoTOphIX BapuaHTax peajnu3alUd HACTOSIIEro H300pETeHUs MPeLIOKEHO
coenuHeHue, BbIOpaHHOE U3 1000k u3 hpopmyn V-a, V-b, V-¢, V-d, V-e, V-f, V-g V-h, V-i, V-j,
V-ku V-I:
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M Hux (I)apMaLIeBTI/ILIeCKI/I MPUEMIIEMBIX COJ'IGfI; rae KaxKaasa nepeEMEHHas ABJISCTCA TaKOﬁ, KakK
ONpPEAENICHO B HACTOSAIEM [OKyMEHTe H ONHCAHO B BAapHAHTAX pEAJU3aLHH HACTOALIErO
uzobperenus mis Gopmynsl I u dopmynel I’ BbIllle, WM OMHCAHO B BapHaHTaX peasM3alldy,
NpeaCTAaBJICHHBIX B HACTOAIIEM JOKYMEHTEC, KaK IO OTACJIIbBHOCTHU, TaK U B KOM6I/IHaI_II/II/I.

[0068] B HekoTOphIX BapuaHTax peajnu3alHuyd HACTOSIIEro H300pETeHUs MPeIOKEHO

coenuHeHue, BeIOpaHHOE U3 J1I000H u3 popmyn VI-a, VI-b, VI-¢, VI-d, VI-e u VI-f:

H
[ l
; J(OZ/)JF(RV)H ; J(CE@l . L[@ o,
N'N

PN x N
R x7% N’N RYm x7% (R%)m X/ N’
N /Q\z z N z )\\ z
N (R%)p N (R o N (R%)p
VI-a VI-b Vi-¢

VI-d VI-e and VI-f

WK uX (papMalieBTHUYECKH IpueMyieMbix cojieil rae X npencrasiser coooit N umn CH; roe kasknast
nepeMeHHasl SIBJISIETCSl TAKOH, KaK ONMpenesieHO B HACTOSIIEM TOKYMEHTE H OMHUCAHO B BApUAHTAX
peanuzanuu Hactosiero uzobperenus msi Gopmyssl I u dopmyser I', Beile, win onucaHo B
BapHAHTAX PeasTi3alNy, IPEICTABICHHBIX B HACTOSIIEM AOKYMEHTE, KaK MO OTASIBHOCTH, TaK U
B KOMOMHALIMH.

[0069] B HekoTOphIX BapuaHTax peaju3alud HACTOSIIEro H300pETeHUs MPeLIOKEHO

coenuHeHue, BeIOpaHHoe u3 arobdoi u3 popmyn VII-a, VII-b, VII-¢, VII-d, VII-e, VII-f u VII-g:
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N N H
| Y RY I (RY) | l y
N-N -N

NN (Rm X7 R XZN
SRy @A\NJQ?(R% AR e

N

VII-a VII-b VII-¢

H
|NJr g
HN / (Ry)n l | l
(R N (R)n
(Rm xﬁN X N
N (R%m x X7
| N>_ R? - \>—RZ - DRz
N \ N N N N,
R! R R’

|
VII-d VII-e VII-f and

H
| N
‘]‘(Ry)n

VII-g

WM ux (papManeBTHUYECKH TpueMyieMbiX cojieii rae X npencrasiset coooit N umn CH; roe kasknast
MEepEMECHHAs SABJISACTCS TaKOfI, Kak onpeacyicHO B HACTOAIEM OOKYMECHTE U OIMHCAHO B BapUaHTax
peaynuzanuu Hactosiero uzobperenust mist Gopmyssl I u dopmyser I, Beile, win onucaHo B
BapuaHTax peaJin3alliu, NPEACTABJICHHBIX B HACTOALICM HOKYMECHTE, KaK IO OTACJIBHOCTH, TaK U
B KOMOMHALIMH.

[0070] B HekoTOphIX BapuaHTax peaju3alUd HACTOSIIEro H300pPETeHUs MPeLIOKEHO

coenuHenue, BeiOpanHoe u3 odoi u3 hopmyn VIII-a, VIII-b, VIII-¢, VIII-d, VIII-e u VIII-f:
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H H
N N
U G | Jr |
I L (R K (RY)y
X Z~n-N PN
(R )m X\ N\\ (R%m = N’N\ (Rx)m X )NQN\Z
| XN (R?), N (R?), XN R,
_ » ®
N N N
VIII- VIII-b VIII-¢
1 /TR U (Rn (R)n
RYm  xZpN (R¥)m NN R
NN [ Y-re oL Y \sz
E\ NT TN 1 | X N7 N | X N
NZ R N R NZ R1
VIII-d VIII-e and VIII-f ;

WM uX (hapMaLeBTUYECKH pHeMIIeMbIX coieii rae X npeacrasisiet coboit N umu CH; roe kaxast
nepeMeHHast SIBJISIeTCs TAKOH, KaK ONMpPEeeHO B HACTOSIIEM JOKYMEHTE M OMHCAHO B BApHAHTAX
peanm3anuu Hactosiuero uzobperenus wiss Gopmynsl I u dopmyner I, Beime, wim onucaHo B
BapuaHTax peaJin3aluu, IPEaCTaBJICHHBIX B HACTOAIIEM OOKYMECHTE, KaK IO OTACJIBHOCTHU, TaK U
B KOMOMHALIMH.

[0071]

B HekoTOphIX BapuaHTax peaju3alUd HACTOSIIEro H300pETeHUs MPEIOKEHO

coenuHeHue, BeIOpanHOoe U3 1000k u3 hopmyn IX-a, IX-b u IX-c:

H
N H H
| / (RY) ) l | (RY)
n y n
,.5\1\ Fﬂ\‘\ (R¥)n HN
’d N/N\ RX RX X/ NfN
)m X~ (R%m \
N \N/‘Qz(Rz)p /‘Qz Rz)p N \N = (Rz)p
» » ©»
N N N
IX-a IX-b and IX-¢ ;

WK uX (papManieBTHUYECKH mpueMieMbix cojieii rae X npencrasiset coooit N umn CH; roe xaknast
nepeMeHHasl SIBJISIETCSl TAKOH, KaK ONpenesieHO B HACTOSIIEM TOKYMEHTE H OMHCAHO B BapUAHTAX
peanuzanuu Hactosiero uzobperenus asi Gopmynsl I u dopmyssr I', Beie, win onucaHo B

BapuaHTax peaJin3alliu, NPEACTABJICHHBIX B HACTOAIICM HOKYMECHTE, KaK IO OTACJIBHOCTHU, TaK U
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B KOMOMHALIMHA.
[0072] B HekoTOphIX BapuaHTax peajn3alud HACTOSIIEro H300pETeHUs MPeIOKEHO

coenuHeHue, BbIOpaHHOE U3 J1000H 13 popmyn X-a, X-b, X-¢, X-d, X-e, X-f, X-g, X-h u X-i:

| H N !
R, Ry
HN HN

x/*jg\z X PN PN
R* X ~ =~
N \N = (Rz)p R\(j/k\N (Rz)p R\(j)\\N )&(Rz)p
P
N
X

-C

N

H
/LCE/)L(RV) | N R")n /\/K—@TR%
HN n N HN

X-g X-h and  X-i

WK ux (papmManeBTHUYECKH mpueMieMbix cojeii rae X npencrasiset coboit N umn CH; roe kaknast
nepeMeHHasl SIBJISIETCSl TAKOH, KaK OMpenesieHO B HACTOSIIEM TOKYMEHTE H OMHUCAHO B BapUAHTAX
peanuzanuu Hactosiero uzobperenus msi Gopmyssl I u dopmyssr I, Beine, win omucaHo B
BapHAHTAX Peasn3aliy, IPEICTABICHHBIX B HACTOSIIEM AOKYMEHTE, KaK O OTASNIBHOCTH, TaK U
B KOMOMHALIMH.

[0073] B HekoTOpbIX BapuaHTax peaju3alUd HACTOSIIEro H300pETeHUs MPeLIOKEHO
coenuHeHue, BeiOpanHoe U3 o060k u3 dopmyn XI-a, XI-b, XI-¢, XI-d, XI-e, XI-f, XI-g, XI-h u
XI-i:
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" X \ X7 NN X \
"\ — X X
| X N R, R | XN YR, R |\ SN (R
P o ~
N N N
XI- XI-b XI-
Y
/ R, | (R¥)q
X N’N\ X7 N’N\
RX SN \N/‘%e R% X \N)%g
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XI-h ;
WK uX (papManeBTHUYECKH pueMyieMbix cojieii rae X npencrasiset coooit N umn CH; roe kaknast
nepeMeHHasl SBJISIETCSl TAKOH, KaK OMpenesieHO B HACTOSIIEM TOKYMEHTE H OMHCAHO B BapUAHTAX
peanuzanuu Hactosiero uzobperenus asi Gopmynsl I u dopmyssr I', Beie, win onucaHo B
BapHAHTAX Peasi3aliy, MPEICTABICHHBIX B HACTOSIIEM AOKYMEHTE, KaK MO OTASNBHOCTH, TaK U
B KOMOMHALIH.
[0074] B HekoTOpbIX BapuaHTax peaju3alHud HACTOSIIEro H300pEeTeHUs MPeLIOKEHO

coemuHeHue, BeiOpaHHOe U3 000# u3 popmyn XIlI-a, XII-b u XI-c:
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RX N X /‘%8 RX N \N /‘§8 RX SN \N )\8
| > R? | > R* | P R®
N N N
XII-a XII-b and XII-¢ ;

WM ux (papmManeBTHYECKH TpueMieMbix cojiei rae X npencrasiser coboit N umn CH; roe xaxxnast
nepeMeHHasl SIBJISIeTCSl TAKOM, KaK OIpenesieHO B HACTOSIIEM TOKYMEHTE M ONHMCAHO B BapUAHTaX
peanm3auuu Hacrosiero uzobperenus wiss Gopmynsl I u popmyner I, Beiue, wnn onucaHo B
BapHaHTaX peaju3ally, MPEICTABICHHbIX B HACTOSIIEM AOKYMEHTE, KaK IO OTHAENbHOCTH, TaK U
B KOMOMHAIH Y.

[0075] B HeKOTOpBIX BapHaHTAX peaju3allHi HACTOSILIEr0 H300PETeHUsT MNPELIOKEHO

coemurenue Gopmysl I u opmynst I’ mpu ycoBum, 4To KOrga KOJIbLO A MpencTaBisieT coOoi

W
NS X —N OH OH y OH
past o
‘?_)J\N/ N\>_
R i~

, konmbio B He mpencraBisier coboi ™MV e

HNE \g’ HNE g’ HN \g HNi \§ HN \; HNi ; HN; \; -
\
HN% \g’ HNE f E— OY
u/umn konbio C He mpencTaBisieT coOOM

N N OH \5
J O HoH
N WIH N : w/mmu R' me mpencrasaser coboii , , 0,
g s

>
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[0076] B HexoTOpBIX BapHaHTAaX peAM3alUl HACTOSINEr0 H300PEeTEHHs] MPEJIOKEHO
I r L! ool —

COCOUHCHHEC OPMYIJIBI u OPMYJIBI npu ycCJIOBHH, YTO HE NOpeactaB/sI€T COOOU

NHCH>CH>-. B HEKOTOpBIX BapHaHTax peaju3alldid HACTOSIIEr0 H300peTeHus MpPemIOKEeHO

coenunenue Gopmyiel I u dhopmynsl I’ mpu ycaoBuH, YTO KOrJa KOJBIO A MPEACTABIAET COOOM

W, V.
P
%7)\ N N
R’ , L' e npencrasnser co6oit —-NHCH,CHb-.

[0077] HnmroctpatuBHbIE COSAMHEHHS] COMIACHO HACTOSLIEMY H300pPETEHUIO MPHBENEHBI

HIDKe B Tabimue 1:

Ta6auna 1. lnnocrparuBHble coennHenus hpopmyJni 1
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[0078] B HekoTOpBIX BapHaHTaX peaJM3alld B HACTOSIIEM H300pETEHHH MPEIIOKEHNY
coeruHenue, BoiOpaHHoe u3 those depicted B Tabmuue 1, above mnmum ux QapmaneBTHYeCKH

MPUEMJIEMBIX COJIEH.

4. IlIpumenenue, cocmas, eéedenue u hapmayeemuiecku npuemiemple KOMROIUUUY

[0079] B cooTBeTcTBMM C OPYrMM BapHaHTOM peaM3allii B HACTOSALIEM H300pETEHHH
npeIoKeHa KOMITO3HULHUS, COAep Kalias COeqUHEHHE COTJIACHO HACTOSIIEMY M300PETEHHIO HITH
ero (apmaieBTHUECKH MPHEMIIEMYIO COJb, CJIOXHBIH 3(UP WM COJb CIOKHOrO 3dupa u
(dapMaleBTHYECKH TPUEMIIEMbIII HOCHUTENb, aIbIOBAHT WM MEePEHOCAIIyo0 cpeny. KominuectBo
COEMHEHUs] B KOMITO3HUIIMSIX COTJIACHO HACTOSIIIEMY HU300PETEHHIO SBJISETCS TAKOBBIM, UTOOBI
ObITh 3P PEeKTHBHBIM I OAAIOIIErocs u3MepeHnio narudouposanns AHR B Ouonornueckom
oOpa3ue WK y MalreHTa. B HEKOTOPhIX BapHAHTAX PEATU3Al[UH KOJIUYECTBO COEAMHEHHS B
KOMITIO3MLIUU COTJIACHO HACTOSIIIEMY H300PETEHHIO SIBJIIETCS TAKOBBIM, 4YTOOBI OBITh
3¢ dhexkTUBHBIM IJ1s MOAKAIOLIEr0Cs H3MepeHuto naruduposanus AHR B Onosnorndeckom obpasiie
WA y manueHTa. B HEKOTOPhIX BapHaHTAX peaM3alud KOMIIO3HUIHMS COrJIACHO HACTOSIEMY
U300peTeHnI0 TmoJiyueHa B (opMe Ui BBEIEHHUS MALUEHTY, HY)KOAIOIMIEMyCs B TaKOil
KOMIO3WLMU. B HEKOTOpBIX BapHaHTAX peaM3aliil KOMIIO3ULUS COTJIACHO HACTOSIIEMY
H300peTEeHHIO MoTyueHa B (hopMe ISl IEPOPAIbHOTO BBEIEHHUS MAIIUEHTY.

[0080] TepMuH «mauveHT» B KOHTEKCTE HACTOSILErO ONHCAHMS O3HauaeT >XUBOTHOE,

NpeaAnOYTHTCIIEHO MJICKOIIUTAIOLIES, U HauOoJiee MPpEeANOUTUTCIIEHO YCJIOBCKA.
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[0081] TepmuH «papMaleBTHYECKH MPUEMJIEMbIH HOCHTENb, aAbIOBAHT HJIM MEPEHOCIIAs
cpena» OTHOCHTCS K HETOKCHYHOMY HOCHTEJNIO, aIbIOBAHTY HJIM MEPEHOCSIIeN cpeae, KOTOphIe
HE HapyLAT (HapMaKOJIOrHUECKYI0 aKTHBHOCTh COSIUHEHHS, C KOTOPBIM OHU BXOIST B COCTAB
JeKkapcTBeHHOW (opmbl. DapMmaleBTHUECKH MNpPHEMJIEMble HOCUTENIH, abIOBAHTHI  HJIU
NEPEeHOCSIIUE CPeibl, KOTOPbIe MOT'YT OBITH MPUMEHEHBI B KOMITIO3ULIUSAX COTJIACHO HACTOSIIEMY
U300pETeHNIO, BKJIIOYAIOT, HO HE OTPAHMYMBAIOTCS MMM, MOHHTHI, OKCHJ AJIOMHHUS, CTeapaT
AJFOMHHUS, JICUTUH, OEJIKA CHIBOPOTKH KPOBHU, TAKUE KAK YEJIOBEUECKUI albOyMHH CHIBOPOTKH
KpoBH, Oy(depHbIe BelecTBa, Takue Kak (GochaTsl, NIMIKMH, COPOUHOBAs KUCIIOTa, COpOAT Kajwus,
CMECH HEIOJIHBIX TJIMLEPHIOB HACBILIIEHHBIX PACTHTENIBHBIX JKHPHBIX KHCJIOT, BOAY, COJIU WJIH
SJIEKTPOJIUTHI, TaKHe Kak MmpoTaMuHa cynbdart, ruapodocdar natpus, ruapodocdat, XJIOpUI
HATpUS, COJMM  IIMHKA, KOJJIOWJOHBIH  OUOKCHI  KPEMHHS,  TPUCWJIMKAT  MarHus,
NOJIMBUHWJIIUPPOJIUAOH, BeIleCTBa HAa OCHOBE LEJUTIOJIO3bI, IOJMATHJICHTJIMKOb, HAaTPUM
KapOOKCHMETHJIEIUTION03a,  MMOJHMAKPUIIATEI,  BOCKH,  OJIOK-COMOJIMMEDBI  MOJIHMATHJICHA-
HOJMOKCHITPOITMIIEHA, NOJIUATHIICHIJIMKOIIb U JJaHouH (wool fat).

[0082] «DapManeBTHUYECKH MPUEMJIEMOE MPOM3BOIHOE» O3HAYAET JIOOYI0 HETOKCHUYHYIO
COJIb, CIIOKHBIN (UP, COMb CIOKHOTO (pHpa WIH APYrue MPOH3BONHBIE COENUHEHHS COTIACHO
HACTOAIIEMY H300PETEHHIO, KOTOPbIE€ MPH BBENEHWH MAI[HEHTY CIIOCOOHBI 00ECIEUMTh, OO
HAMpPSAMYIO, JIMOO OIMOCPENOBAHHO, COEOMHEHHWE COINIACHO HACTOSIIEMY H300PETEHHIO, WJIH
HHTHOM PYIOIIN Y aKTHBHBIA METAOOJUT, UM €r0 OCTATOK.

[0083] Kommosuiuu cormacHo HaCTOSIIEMY H300PETEHHIO MOT'YT ObITh BBEIEHBI IEPOPAJILHO,
napeHTepaibHO, MOCPENCTBOM CIpes Il HHTaJISILUNA, MECTHO, PEKTAIbHO, HA3aJIbHO, OYKKAJIbHO,
BAarMHAJIBHO WJIM TIOCPEACTBOM HMILIAHTHPYEMOTO pe3epByapa. TepMUH «IapeHTepabHBINY» B
KOHTEKCTE HACTOSAIIEr0 OMHCAHUS BKJIKOUAeT B Ce0s  TMOAKOKHBIN, BHYTPHBEHHBIN,
BHYTPUMBILI €IHBIH, BHYTPUCYCTaBHBIH, BHYTPHUCHHOBHAJIBHBIH, WHTpPACTEPHAJBHBIMN,
HHTpATEKAIbHBIH, BHYTPHUII€YEHOUHBIH, BHYTPUOYATOBBIA M MHTPAKPAHHAJIBHBIH HHBEKI[HOHHBIE
wii  uH(QY3HOHHBIE MeToAbl.  [IPemouTHUTENIFHO  KOMIIO3UIMH  BBOIAT  MEPOPAJIBHO,
BHYTPUOPIOLIMHHO WK BHYTpuBEeHHO. CTepuiibHbIE WHBEKIHOHHBIE (OPMBI KOMITO3UIIHIA
COIVIACHO HACTOAIIEMY H300PETEHHI0 MOTYT MNPEACTABNIATE COOOW BOMHYIO HJIH MACISHYIO
cycnen3uto. JlaHHbIe CYCIIEH3UH MOTYT OBbITh MOJYYEHbI IO TEXHOJIOTHSIM, U3BECTHBIM B IaHHOW
00JIACTH TEXHHKH, C IPUMEHEHHEM MOAXOASALINX AUCIEPrHPYIOIUX HJIH CMAYUBAIOIINX areHTOB

n CyCIICHIUPYIOIIHUX arcHTOB. CTepHHLHLIﬁ HH’LCKHHOHHLIﬁ npenapar TakKKEe MOXKET
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NPECTABNIATE COOOH CTEpPHJIbHBIA WHBEKLHOHHBIH PACTBOP WJIM CYCIEH3HIO B HETOKCHYHOM
NPUEMJIEMOM ISl TAPEHTEPAILHOIO MPUMEHEeHHs pa3daBUTeNe WM PACTBOPUTENE, HAMPHUMED,
TAKOM Kak pactBop B 1,3-Oyranmuosne. [Ipuemiiembie OCHOBBI U PACTBOPHTENH, KOTOPbIE MOTYT
OBITh HMCIIOJIb30BAHBI, BKJIIOUAIOT BOAY, pacTBOp PHHrepa M M30TOHMUYECKHH PACTBOpP XJIOpUIA
HaTtpus. [loMuMoO 3TOrO, B KauecTBe PaCTBOPUTENSI MJIM CYCIICHIUPYIOLIEeH Cpenbl TPAIUIHOHHO
NPUMEHSIOT CTEPUJIbHBIE HeJleTyune Macia.

[0084] Jlns naHHOM 1enu MOoXeT ObITh MCHOJIb30BaHO JiE0OOe Hepeskoe (bland) Henmeryuee
Macjo, BKJIIOYAsi CHHTETUYECKHEe MOHO- WIM JUDIALepuabl. JKupHbIE KUCIOTBHI, TaKhe Kak
OJIEMHOBAS] KHCJIOTA U €€ DML EePHAHbIe TPOM3BOIHBIC, MOTYT OBITH IPUMEHEHBI VIS MOJTYYESHHUS
UHBEKIIMOHHBIX MPenaparoB, TaK KAaK OHH SBISIIOTCS TNPUPONHBIMU  (papManeBTHYECKH
IpHEeMJIEMbIMH MacjaMH, TAKHe KaK OJIMBKOBOE MACJIO HJIM KaCTOPOBOE MAcjo, OCOOEHHO B MX
MOJIMOKCUATUJIMPOBAHHBIX BapHaHTax. [|aHHbIe MaCIsIHbIE PACTBOPHI WIIM CYCIIEH3UH TaKKe MOTYT
comepkaTh JUIMHHOLIETIOYEUYHbIE CIHUPTOBbIE pa30aBUTENNd WM JUCIEPraTtopbl, TaKHe Kak
KapOOKCHUMETHIILIEIUTIONO03a WM TONOOHBIE AMCIEPrHPYIOIIUe areHThl, KOTOpbIE LIHPOKO
UCIONIB3YIOT B coCTaBe (apMaLleBTHUECKH IPHEMIIEMBIX JIEKAPCTBEHHBIX (POpM, BKIFOUAs
AMYJIBCHU U CyCeH3uu. [y nesel mpuroToBJIeHus! JEKapCTBEHHON (OPMBI TaAK)KE MOT'YT OBITh
MCIOJIb30BaHbl PYrHe IUPOKO MPUMEHsEMbIEe MOBEPXHOCTHO-AKTUBHBIE BEIECTBA, TAKHE KaK
Teunbl, CiaHel U Ipyrue SMYJIbTHPYIOIINE areHThl WM YCUIUTENH OHOMOCTYIMHOCTH, KOTOPBIE
LIMPOKO MPUMEHSIFOT JUISl MOJydeHHs: (hapMaleBTHUECKd MPUEMJIEMBIX TBEPHABIX, YKUIKUX HJIH
HHBIX JIEKAPCTBEHHBIX (POPM.

[0085] dapmanieBTHUECKH MPUEMJIEMbIE KOMITO3UI[UH COTJIACHO HACTOSIIEMY H300PETEHHIO
MOTYT OBbITh BBEJICHBI ITEPOPAIILHO B JIFO00I MPUEMIIEMOIT JIeKapCTBEHHOH (hopme, BKJIFOUasi, HO HE
OrpaHUYMBASICh UMHU, KAICyJbl, TaONEeTKH, BOAHbIE CYCIIEH3WH WJIH PacTBOphl. B Tabnetkax mis
NepOPaIbHOrO MPUMEHEHHUsT IHPOKO HCIOIb3yeMble HOCHUTENN BKJIIOUAIOT B Ce0sl JIAKTO3Yy H
KYKypy3HbIH kpaxmai. Takxke OObIUHO HOOABJISIOT CMAa3bIBAIOLIME areHThI, TAKHe KaK CTeapaT
Maraus. J{ns mepopasbHOrO BBEISHHS] B BHAE KAlCyJbl, NPUTOAHBIE I TPUMEHEHUS
pa3baBHTENH BKJIIOUAIOT B Ce0sl JTAKTO3Y M BBICYLIEHHBINH KYKYpY3HbIH Kpaxmaj. B ciydae, korma
IUISL TIepOpaJIbHOTO NpPHUMEHEeHHsT HeoOXoauMa BOIHAsl CYCIIEH3Hsl, TO HEeWCTBYIOIIEe BELeCTBO
OOBEOUHSIIOT C SMYJIBTHPYIOLIMMHU U CyCIIEHIUPYIOMUMU areHTaMu. [Ipu HeoOXOOUMOCTH TaKkKe
MOTYT OBITh IOOABJIEHBI OMpedeTeHHbIe MOMACIAIMBAOIINE, BKYCOBbIE MJIH OKPAIIHBAIOLINE

ArCHTHI.
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[0086] B kauectBe anbTepHATHBBI, (hapMALEBTHUYECKH MPHUEMJIEMble KOMIIO3UIMU COTJIACHO
HACTOSIIIEMY H300pPETeHHIO MOTYT OBbITH BBeIEHBI B (hOpMe CYMIMO3UTOPHEB UIS PEKTaJbHOTO
BBefieHUs. OHHM MOryT OBITh HM3rOTOBJIEHBI MyTeM CMELIWBAHHS AareHTa C MOAXOASLIUM
HepasIpakalollMM BCIIOMOTaTeNbHBIM BELECTBOM, KOTOPO€E IPU KOMHATHOW TeMIIepaTrype uMeeT
TBEPAYIO (GOpPMY, HO CTAHOBHUTCS KUAKUM IPU PEKTAIBHOW TeMIleparype U, TaKuM o0pas3om,
IUTABUTCS B MPSIMOM KUILIKE JUTSl BLICBOOOXKACHUS JIeKapCcTBa. Takue MaTepruasibl BKIIOYAKOT B Ce0st
MAcJIo KaKao, MUETUHbIA BOCK U MOIU3TUISHIJIHKOJIH.

[0087] ®dapmaneBTHYECKH MPHUEeMJIEMble KOMITO3UIUN COIVIACHO HACTOSIIEMY H300pEeTEHHIO
TaKKe MOT'YT ObITh BBEIEHBI MECTHO, OCOOEHHO B ClTyyae, €CJIM MULIEHb TePaIiy BKIIIOUaeT B ce0s
30HBI WJIM OPTaHBbl, JICTKO AOCTYIHBIE U1 MECTHOrO NPUMEHEHUs], BKJIIOUasi 3a00NIeBaHus IJ1a3,
KO)KA WM HUKHEW YaCTH KHIIEYHOro Tpakta. [lOmxXomsiimyro JekapCTBeHHYK (GopMmy st
MECTHOT'O IIPUMEHEHHUS JIETKO U3rOTOBUTH ISl KAXKION U3 YKa3aHHBIX 30H HJIA OPTaHOB.

[0088] MecTtHOe npuMeHeH e [UTsl HIKHEH YaCTH KUIIEYHOTO TPAKTA MOYKET ObITh BBIITOJIHEHO
B JIGKAPCTBEHHON (OpMe pEeKTAIbHOTO CYNIO3UTOpHs (CM. BBILIE) WM B HOAXOMSLISH
nekapcTBeHHON (opme i kim3Mbl. Takke MOryT ObITh HpPUMEHEHBI TpPaHCIEPMAJIbHBIE
IJIACTBIPH AJISl MECTHOTO NPUMEHEHUSI.

[0089] Jns MeCTHOro TNpPHMEHEHHs TpPeACTaBlieHHbIe (apMaleBTHUECKH TMPHEMIIEMbIE
KOMIIO3UIIMM MOTYT OBITh H3TOTOBJIEHBI B BHIE MOIXOISINEH Masu, COAEpsKallell aKTHUBHBIH
KOMITOHEHT, CYCIIeHAMPOBAaHHbII MM PACTBOPEHHBII B OmHOM myk Oonee Hocutesne. Hocurenu
IUIl MECTHOTO BBEIECHUS] COSIMHEHMI COIIACHO HACTOSIIEMY HM300pPETEeHHIO BKIIIOYAIOT, HO HE
OrPaHUYMBAIOTCS HMH, MHHepaibHOe Macho, skunakuii BasenuH (liquid petrolatum), OGenbrii
BaszenmuH (white petrolatum), NMPOMMIEHITIMKONb, MOMMOKCUITHIIEH, MOJHMOKCUIIPOIIMIEHOBOE
COeNMHEHWe, SMYJbIUPYIOIIUNA BOCK W BOAY. B KauecTBe allbTEpPHATHBBI, NPEIUIOKEHHBIE
(dbapManeBTUUECKHA TMPHEMJIEMble KOMIO3UIMA MOTYT OBbITh MOJYYEeHbl B BUJE MOAXOMSLIETO
JOCbOHA WJM KpeMa, COAep’Kallero AaxKTHBHbIE KOMIIOHEHTBI, CYCIEHAMPOBAHHBIC WIIH
pacTBOpeHHbIE B OJHOM M Oonee QapmareBTHUecKH mpuemieMoM Hocutene. Ilomxomsiue
HOCHTEIH BKIIIOUAIOT, HO HE OTPAaHIYMBAIOTCS MU, MHHEPAJIbHOE MAaCIlo, COPOMTAaH MOHOCTEApar,
nonucopbar 60, BOCK Ha OCHOBE II€THIIOBEIX 3(DHPOB, IIETEaPUIIOBBIN CIHHUPT, 2-OKTHIIAOAEKAHOI,
OEH3HUIIOBBII CIIUPT U BOIY.

[0090] Jns  o¢TanbMONOTHYECKOrO MpPUMEHEHHs] TMpPEeACTaBJIEHHbIE (hapMal€BTHUYECKH

npUeMJIEMble KOMIIO3ULUU MOTYT OBbITh MOJIyueHbl B BHIE MHUKPOHH3UPOBAHHON CYCIEH3HH B
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M30TOHUYECKOM CTEPHJILHOM COJIEBOM pacTBOpe C OTKOppeKTUpoBaHHBIM pH  mm,
NPEenrnoYTUTEIbHO, B BHAE PACTBOPOB B H30TOHHYECKOM CTEPUJIIBHOM COJIEBOM pAacCTBOpE C
oTkoppekTupoBaHHbIM pH ¢ no0aBieHEM KOHCEPBAaHTA, TAKOTO KaK XJIOPU[ OSH3aJKOHHMS, WJIH
6e3 Hero. B kauecTBe anbTepHATHBEI, [T OPTAIBEMOIOTHYECKOr0 MPUMEHEHH s (PapMaleBTHUYECKH
NpHUeMJIEMbIE€ KOMITO3ULUU MOT'YT ObITh MOJIyY€HbI B BUJE MA3H, TAKOH KaK Ba3eJIHH.

[0091] ®dapmaneBTHYECKH MPHUEMJIEMble KOMITO3UIUN COTJIACHO HACTOSIIEMY H300pEeTEHHIO
TAK)KE MOTYT OBITh BBEIEHBI B BUJIE HA3AJIBHOIO a3pPO30JIsl WM WHTAJSIIUH. Takie KOMIIO3ULIHH
NOJY4YalOT B COOTBETCTBUH C TEXHOJIOTHUSMH, IIMPOKO H3BECTHBIMH B OOJIACTH TEXHHUKH
W3rOTOBJIEHUS JIEKAPCTBEHHBIX CPEACTB, M MOT'YT ObITh MOJYYEHBI B BUJE PACTBOPOB B BOAHOM
XJIOpHI€ HATPHSI, C BKJIFOUEHHEM OEH3HMJIOBOrO CIHPTA MIIH OPYTUX IMOAXOMSIINX KOHCEPBAHTOB,
CTUMYJIATOPOB abcopOuuu s yCujeHus: OHOAOCTYHHOCTH, (TOPYIIEPOIOB H/HIIM OPYTHX
TPAJULIMOHHBIX COMIOOMIM3UPYIOIINX UK AUCIEPTHPYIOLINX Ar€HTOB.

[0092] Haubonee npeanoutuTensHo (hapManeBTUUECKH MPUEMIIEMbIE KOMITO3HLUU COIJIACHO
HACTOALIEMY H300PETEHHIO MOJy4yaoT B (hopMe IJIsi MepOpasbHOrO BBeIeHUsl. Takue COCTaBBI
MOr'yT ObITh BBEIEHBI BMECTe C muinedl i Oe3 Hee. B HEKOTOpPBIX BapHaHTaX peasM3aLuu
(bapManeBTHUECKH MpHeMJIeMble KOMIIO3UIMH COMJIACHO HACTOSLIEMY M300peTeHHIO BBOAAT Oe3
nuiy. B npyrux BapuanTax peanusaiuu (papManeBTHUECKH TPHEMIIEMbIE KOMITO3ULIUK COTJIACHO
HACTOSIIIIEMY U300PETEHHIO BBOIST C THILEH.

[0093] KonnuectBo coemuHeHnii COMIaCHO HACTOSIIEMY H300PETEHHIO, KOTOPOE MOXKET OBbITh
OOBbEIMHEHO C BEIIECTBAMU-HOCUTENSIMH JUIS TIOJYYEeHUs KOMIIO3MLIUH B (opme s
OTHOKPATHOTO NPHMEHEHUS, MOKET MEHSThCS B 3aBHCHMOCTH OT MOJYYAIOLIErO JICYSHHE
M eHTa, KOHKPETHOTO MyTH BBeneHus . [IpennouTuTensHo MpeaioskeH HbIe KOMITO3UIIAN CIEAYET
W3rOTABJIMBATh TAKUMH, YTOOBI MALMEHTY, MOJYyYarOleMy MaHHbIE KOMIO3WIMH, MOMIA OBbITh
BBeneHa no3za uaruoutopa 0,01 - 100 Mr/kr Macchel TejIa/CyTKH.

[0094] Crnenyer mOHUMATh, YTO KOHKPETHAS 1032 U CXeMa JIUeHUs [T KKIOTO OTAEIBHOTO
nainueHTa OyaeT 3aBHCETh OT MHOXKeCTBa (DaKTOPOB, BKJIIOYAS AKTHBHOCTb KOHKPETHO
NPUMEHSIEMOTO COEMHEHHSI, BO3PACT, MAacCy Tejia, 00I1ee COCTOsIHIE 3A0POBbS, MO, AUETY, BPEMSI
BBEJICHHUSI, CKOPOCTb BBIBEIECHHUs, KOMOMHALIMIO JIEKAPCTB U PELISHHE JISUallero Bpaya, a TaKKe
TSOKECTh  KOHKPETHOTO TOABEPraeMoro JedeHuto 3aboneBaHus. KoMM4eCTBO COeNMHEHHS
HACTOSIIIEr0 U300peTeH s B KOMIIO3HUIMU TaKkke OyIeT 3aBUCETh OT KOHKPETHOI'O COEIMHEHHS B

KOMITO3HUIIHH.
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Ilpumenenue coedunenuii u hapmayeemuiecKku HPUEMIEMbIX KOMNOZUUUIL

[0095] AXTHUBHOCTh COENUHEHHsS], MPUMEHSEMOr0 B HACTOSIIEM H300pETEHHH B KaueCTBe
uuruburopa AHR, moker ObITh OnpeneneHa in vitro unu in vivo. Onpenenenue 3pPeKTHBHOCTH
COeMHEHUN COIVIACHO HACTOSIIEMY H300pETEHHIO 7 Vivo MOXKeT OBIThb BBIIOJIHEHO C
UCIOJIB30BAHNEM MOJIENIEeH O’KUPEHHU S HITH MeTabOINYEeCKOro CHHAPOMA Ha YKUBOTHBIX, HAIIPHMeED,
MoOJeNiell Ha Tpel3yHax wim npumarax. McciaenoBaHue Ha KJIETKAX MOKET OBITh BBIIIOJHEHO C
UCMOJIb30BAHNEM, HANpUMEp, KJIETOUHBIX JIMHUH, BBIAEJICHHBIX M3 TKAHHU, SKCIPECCHPYIOLIEH
AHR. {ononHUTENEHO MOTYT OBITH BBIMOJHEHBI OMOXMMHUECKHE AHAJIM3bl WJIM AHAJIU3bI HA
OCHOBAaHHH MEXaHHW3Ma, HAMPUMEpP, aHAIU3bl TPAHCKPUILHH C MMOMOIIBIO OYUIIEHHOro Oerika,
HozepH-OnoTTuHr, [P ¢ obpartroit tTpanckpumniue (OT-IILP) u . a. Ananus in vitro BkiovaeT
METOIbI aHaM3a, B KOTOPBIX ONPENENSIOT MOP(HOJIOTHIO KJIETKH, SKCIEPECCHIO OeNika W/HiTH
LUTOTOKYMYHOCTb,  AKTHBHOCTb  HMHrHOUpOBaHUS  (epMeHTa, W/MIM  BBITEKAIOLIHE
(byHKIMOHAJIBHBIE TTIOCIEACTBUSL 00PaOOTKH KJIETOK COSNMHEHUSIMH HACTOSIIIEro nu3o0pereHus. B
aJbTePHATHBHBIX METOAX aHAJIM3A i1 Vilr0 U3MEPSIIOT KOJIMYECTBEHHO CIIOCOOHOCTh MHIHOUTOpA
CBSI3BIBATHCS BHYTPH KJIETKH C MOJIEKYyJIaMH OeJika WJI HYKJIEMHOBOH KHCIIOTHI. CBs3bIBaHHUE C
HHTHOMTOPOM MOXKET OBITH U3MEPEHO MYTEM PAJIUOMEUYEHUsT HHTHOUTOPOB MEPeN CBSI3bIBAHUEM,
BBbIJIEJIEHHE MOJIEKYJSIPHOTO KOMILUIEKCA HWHTHOMTOP/MUIIEHh W ONpPENEeHHe KOJMYeCTBa
PanoaKTHBHO MEUYEHHBIX CBsi3eil. B kauecTBe aibTepHATHBBI, CBS3bIBAHUE C HHTHOMTOPOM MOXKET
OBITh OIMpeNeseHO MPOBENEHUEM DKCIEPUMEHTA MO KOHKYPEHTHOMY CBSI3bIBAHHIO, B KOTOPOM
HOBbI€ WHTHOUTOPbI MHKYOHPYIOT C OYHIEHHBIMH O€JIKaMH HJIH HYKJIEMHOBBIMU KHCJIOTAMH,
CBSI3aHHBIMH C H3BECTHBIMH pamuojuraHgaMu. [lompoOHbIe YCIOBHS MPOBENEHHS aHAIN3a
COEIVHEHUs, NPUMEHSEeMOro B J[JaHHOM wu300peTeHnn B KauectBe wuHruburopa AHR,
OpeICTaBieHbl B MpHUMepax HWKe. DBhIIEyNOMSHYTbIE METOABI aHajaHM3a  SBJSIOTCS
WUTIOCTPATHBHBIMH M HE TMOAPAa3yMEBAIOT OrpaHHYeHHe OObeMa HACTOSIIEro H300peTeHHs.
KsamuduiupoBaHHbIH MPAKTHK CIIOCOOEH MOHATH, YTO MOTYT OBITH BBIMOJHEHBI MOAU(pHKAIIUN
CTaHAPTHBIX METOIOB aHAJIN3a C LENBIO Pa3pabOTKK PAaBHOLIEHHBIX METOIOB aHAJIN3A, B KOTOPBIX
NOJIYYarOT TAKOW JKe Pe3yJbTar.

[0096] B koHTexkcTe HACTOSILIErO OMMCAHUS TEPMHHBI <«JICUEHUE», <JIEUYUTb» U
«OCYILIECTBJICHHE JIEYEHUS» OTHOCATCA K PErPeCCHPOBAHUIO, OOJErYeHHUIo, 3aJepiKKe

HACTYIUICHUS WJIK 3aMEIJICHUIO NPOrpe€CCUpPOBaHUS 3a00JIEBAHUS UIIH HapylmcHusA, WJin OOHOro
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wi 0Oonee ero CHMITOMOB COIJIACHO HACTOSIIEMY ONHCAHHIO. B HEKOTOpBIX BapHaHTax
peam3aniu Tepanus MOXKeT ObITh BBEEHA MOCJE PAa3BHTHs OXHOrO WM Oojee cuMOTOoMOB. B
OPYTUX BapHaHTAX pEANN3alUHd Tepanusi MOKET ObIThb BBENEHA B OTCYTCTBHE CHMIITOMOB.
Hampumep, Tepamusi MoxkeT ObITh BBEIEHA MPEOPACIOIOKEHHOMY CYOBEKTY OO0 MPOSBIICHUS
CHMIITOMOB (HAaIpUMep, C YYETOM CHMIITOMOB B aHAMHE3€ W/WJIH C YUE€TOM F€HETHUECKUX HJIH
apyrux (akTOpoB MPeapacHoiIOKeHHOCTH). Tepamusi MOKeT ObITh MPOAOJIKEHA TOCIE TOrO, KaK
CHMIITOMBI YCTPAHEHBI, HAIIPUMED, C LEJBIO MPEIOTBPAILEHHsS HJIH 3aMeIeHHs HACTYILICHHS UX
peuuauBa.

[0097] CoenuHeHNs] ¥ KOMIIO3ULIUU B COOTBETCTBHH CO CHOCOOOM COIVIACHO HACTOSIIEMY
U300peTEeHHI0 MOTYT OBITH BBEHEHBI C HCIOJIB30BAHHEM JIFOOOr0 KOJMYECTBA WU JIFOOOrO MyTH
BBeeHHs, ((GEKTHBHOTO YIS JIEUSHHUS HJTH OOJIErYeHus TSKECTH MeTabOoIYeCKOro HapyIeH st
WIN COCTOSIHUS, paka, OakTepuajbHON HH(peKIHnH, rpuOKOBONW HH(EKUHH, MapasuTHYECKO
uHpexkuny (HampuMep, MaysIpHH), AyTOUMMYHHOIO HApPYLIEHHUs, HEWPOXEreHepaTUBHOIO HJIH
HEBPOJIOTMUYECKOT0 HApYLIeHHUs, IIH30()PEHUH, HAPYLIEHHUs, CBI3aHHOIO C KOCTSMH, 3a00JIeBaHUsI
NEUSHU WJIH HAPYLIEHUH CO CTOPOHBI CEPALA.

[0098] B HexoTOphIX BapHaHTax peajii3alii COSIUHEHHS U KOMITO3UIINH B COOTBETCTBUU CO
CrocoOOM COTJIAaCHO HACTOSIIIEMY H300PETEHHIO MOTYT ObITh BBEIEHBI C HCITOJIb30BAaHHEM JIFOOOTO
KOJIMYECTBA U JIOOOro myTH BBeneHus, 3PpEeKTUBHOrO MJis JIeUEeHHUs] WM OOJErdyeHus TSKECTH
3abonesanus, ceazannoro ¢ AHR.

[0099] HeoOxomimMoe TOYHOE KOMMYECTBO MOKET MEHSThCS OT CyObeKkTa K CyObeKkTy, B
3aBHCHMOCTH OT BHJA, BO3pacTta W OOIIEro COCTOSHHS CyObeKTa, TKECTH HWH(PEKIUH,
KOHKPETHOT'O areHTa, €ro pekuma BBeAeHUs U ToMy mnomoOHoro. CoenuHEHHs HACTOSIIErO
U300peTeHUs MPEANOUTUTENBHO MOJYUAOT B €MHUYHOMN JIEKAPCTBEHHOH (popme it obierueHus
BBEJIEHNS W OIHOPOMHOCTH H03bl. BhipaskeHne «eqMHUYHAS JIEKaPCTBEHHAst (opMa» B KOHTEKCTE
HACTOSIIIIEr0 ONMMCAHUSI OTHOCHTCS K (PU3MUYECKU OTAETbHON €IUHHIIE areHTa, MOIXOISIIIEro jis
NalnuenTa, KOTOPOMY MpefHasHadeHo JiedeHune. Crenyer MOHMUMATh, OJHAKO, YTO CyMMapHOE
CYTOYHOE MPUMEHEHHE COSTUHEHNI U KOMITO3UIIUI HACTOSIILIErO H300peTeH sl OyIeT onpeaeieHo
JievaliM BpauoM B paMkax OOOCHOBaHHOrO BpaueOHoro pewenus. Crneunduueckue
3¢ eKTUBHBIE YPOBHH J03bI [T KAKIOTO OTAEIbHOIO MALMEHTa WK OpraHu3Ma OyayT 3aBHCETh
OT MHO)KECTBa (PaKTOPOB, BKJIIOYAsl HapylleHue, Tpedyrolee JeUeHHs, U TKECTh TAHHOTO

HapymCeHUs, aKTUBHOCTE KOHKPETHOI'O MNIPUMEHAEMOr0 COCAMHECHUA, KOHKPETHYIO IPUMECHIACMYIO
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KOMIIO3UIIMIO, BO3PACT, MacCy Tejia, odlee COCTOsIHIE 30POBbsI, TIOJI U AUETY Y MALHeHTa; BPeMsI
BBCOCHUS, NIYTh BBECACHUA U CKOPOCTH BBIBCACHHSA KOHKPETHOTO MPUMECHACMOTIO COCOUHECHUS,
NpOOOJDKUTEIIBHOCTE JICUCHUS, NpElapaTbl, IPUMECHACMBIC B KOM6I/IHaI_[I/II/I WK COBIIAAAIOIIHEC B
npueMe ¢ KOHKPECTHBIM NPUMEHACMBIM COCIUHCHHUEM U HOI[O6HI:I€ (l)aKTOpI:I, XOpOoUIO N3BCCTHBIC
B 06.]'IaCTI/I MCECOULIUHBI. TepMI/IH «KMamHuEeHT» B KOHTEKCTE HACTOAIICIO OIIHCAHHA O3HaydaceT
JKUBOTHOE, IPEANOYTUTENLHO MIIEKOMTH TAIOIIee, M HanOosee MPeanoYTUTEIbHO YeJIOBEKa.
[00100] dapmaueBTHYECKH MpUEMJIEMble KOMITO3UIHMH COIJIACHO HACTOSIIEMY H300peTEeHHIO
MOryT 6I>ITI> BBCOCHBI JIIOASAM W JKHBOTHBIM II€POPAJIBHO, PEKTAJBbHO, NApPCHTCPAJIBHO,
UHTPALUCTEPHAIBHO, HHTPABArHHAJILHO, BHYTPUOPIOLIMHHO, MECTHO (B BHE MOPOLIKOB, Ma3ei
WK Karenb), OyKKaJIbHO, B BUE MEPOPAIBLHOrO WIIM HA3AJIBHOIO CIpes UM TOMY MONOOHBIX, B
3aBUCHMOCTH OT TSDKECTH IOABEpraeMoil jedennio wuHpexuun. B HEKOTOpBIX BapHaHTax
peanu3anuu COEOUHEHHs HACTOSIIEro H300peTeHHss MOTYT ObITh BBEIEHBI MEPOPAJbHO HIIH
napeHTepajbHO MpH YpOBHAX 1036l mpuMepHo oT 0,01 mr/kr mo mpumepHo S0 Mr/kr u
IPEANOYTUTENFHO IPUMEPHO OT MPHUMEPHO 1 MI/KT 10 MPUMEPHO 25 MI/KT MacChl Tejia CyObekTa
B CYTKH, OZMH M O0Jiee pa3 B CYTKH, C JOCTHKEHHUEM JKEJIAEMOr0 TePareBTHUECKOro dhdexTa.
[00101] Kunpkue nekapcTBeHHbIE (OPMBI Uil TMEPOPATHHOrO BBEAEHUS BKIIIOUAIOT, HO HE
OrpaHu4YHBarOTCs UMH, d)apMaLIeBTI/ILIeCI(I/I MNPpUEMIIEMBIC SMYJIBCHH, MUKPOSMYJIbCUH, PACTBOPEI,
CYCIICH3UH, CHUPOIBI U 3JIMKCHUPBEI. IToMuMO axTUBHOIO COCOUHCHUS >KHOKHE JICKAPCTBCHHEBIC
(GbopMBI MOTYT COIEP’KaTh MHEPTHbIE Pa3OaBUTENH, IIUPOKO MPUMEHSIEMbIE B JAHHON OOIacTH
TEXHUKH, TaKHe KaK, HAlTpUMep, BOJA WK APYTHe PACTBOPUTENH, COMIOOUTH3UPYIOIINE ar€HThI ’
SMYNbCU(DUKATOPBI, TaKhe KaK OTHJIOBBIH CIHUPT, H3OMPOMUIOBBIN CIHUPT, 3THIKAPOOHAT,
STHNALETAT, OEH3WJIOBBIA COUPT, OeH3WI0EeH30aT, MPOMUJIEHIJIMKONb, 1|,3-0OyTHIIEHTJIMKOIb,
auMeTuipopMaMu, Macia (B YaCTHOCTH, XJIOMKOBOE, apaXuCOBOE, KYKYPY3HOE, U3 3apO/IbILIEH,
OJIMBKOBOE, KAaCTOPOBOE M KYH)KYTHO€ Macia), DIHULEpON, TeTparuapodypdypHsioBblid CIHPT,
NOJHATUJICHITIUKOIN M CIIOKHBIA 3(Upbl cOpOMTaHA M JKUPHBIX KUCJIOT U uUX cMmecH. Kpome
HHEPTHBIX pa36aBI/1TeneI71 NMepOPaJIbHBIC KOMITO3UIIUKU MOT'YT TAKXKE€ BKJIKOYUATh aABKOBAHTEI, TAKHEC
KaK CMaiyHBarOIUe arcHThbI, SMYJIBIUPYIOIUE U CYCIICHOUPYIOIUE arcHThI, IMOACIallUuBarOIINEC,
BKYCOBBI€ U apPOMATU3UPYIOLLUE areHTHL.

[00102] WubekuuoHHbie (OPMBI, HAMpPUMEp, CTEPUSIbHBIE HHBEKIUOHHBIE BOIHBIE WJIH
MacCJIsIHBIC CYCIICH3UU, MOTYT 6I>ITI> HU3rOTOBJIEHBI B COOTBETCTBUU C M3BECTHOM TEXHOJIOTHEH C

HUCIIOJIB30BAHUEM IOAXOOAII X AUCIICPIUPYIOIIUX WA CMAaYHBAIOIINX ar¢HToOB u
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cycneHaupyrommx areHtel. CTepuiibHash WHBEKIHOHHAS (hopMa TaKke MOKET MPEACTaBJISTH
CcOOOW CTEepHSIbHBIH HMHBEKLUOHHBIA PACTBOP, CYCHEH3WIO WJIH 3MYJBCHIO B HETOKCHUYHOM
NapeHTepaibHO MPUEeMIIEMOM pa3daBHUTENe WM PAaCTBOPUTENE, HApUMep, Kak pacteop B 1,3-
Oyranmuose. [IpuemyieMbie OCHOBBI U PACTBOPHUTENH, KOTOPbIE MOTYT OBITH HCIOJB30BAHBI,
BKJIIOYAIOT BOAY, pactBop Punrepa mo ¢apmakonee CIIIA u M30TOHHYECKHI PacTBOP XJIOpHUIA
Hatpus. IloMumMo 3TOro, crepusbHbIE HENEeTyune Macia TPAJAULHOHHO HCIONB3YIOT B KaYECTBE
pacTBOpuTeNell WJIM CyCleHAupyrmux cpen. s maHHON wemn MOKeT ObITh HCHONTBb30BAHO
nmoboe Hepeskoe (bland) Heneryyee maco, BKIIIOYAss CHHTETHYECKHE MOHO- HJIH JTHIJIAL€PHU JIbI.
IToMuMO 3TOrO, AJIsSE M3rOTOBJIEHUS] HHBEKIIMOHHBIX MPENapaToB NPUMEHSIOT KUPHBIE KUCIIOTHI,
TaKUe KaK OJISMHOBYIO KHCJIOTY.

[00103] HubekiuoHHBIE JIeKAPCTBEHHBbIE (OPMBI MOT'YT OBITH CTEPHJIM30BAHBI, HAMIPUMED,
nyteM puiabTpanun yepes OAKTEPHO3aaePKUBAOLINI (DIIIBTP WM yTeM BKJIFOYEHHS B COCTAB
CTePUJIM3YIOLIEr0 areHTa B BHJE CTEPUJIBHON TBEPHOW KOMIIO3HMLHH, KOTOpas MOXeT ObITh
pacTBOpeHa WM JUCIEPrHpOBaHA B CTEPUJIBHONW BOAE WJIM MHOW CTEPHJIBHON WHBEKIMOHHOU
cpeze mepexn HCHOJIb30BAaHUEM.

[00104] [Inst Toro, ytoObI MPOJIOHTHPOBATh dHPEKT COENUHEHHS HACTOSIIErO U300pETEHus,
4acTO HeOOXOOMMO 3aMENJINTh BCACBIBAHUE COEOUHEHHS U3 MOAKOKHOM HMJIM BHYTPHUMBILIEYH Oi
UHBEKIMHA. IJTO MOXKET OBITh BBIMOJHEHO C TOMOIIBIO TPUMEHEHHS >KUIKOH CYCIIEH3HH
KPUCTAJTMUECKOTO MM aMOP(PHOro Marepuana C IJIOXOH pacTBOPUMOCTHIO B Bome. CKOpOCTh
BCACBHIBAHUS COEAUHEHUS aJiee 3aBUCHT OT €r0 CKOPOCTH PACTBOPEHUsI, KOTOpAsi, B CBOIO OU€epeb,
MOYKET 3aBHCETh OT pa3Mepa KPHCTAIUIOB W (POPMBI KPHCTAJUIOB. B KauecTBe abTEpHATHUBBI,
3aMeJUIeHHe BCACHIBAHMS MAPEHTEPAIbHOBBOAUMON (POPMBI COETHHEHUsS MPOU3BOMUTCS MYTEM
PacTBOPEHUS MJIM CYCIIEHAUPOBAHUS COEIMHEHHUsI B MAC/IsIHOW OCHOBe. JlekapcTBeHHbIE (POPMBI
UHBEKIMOHHBIX JIENO M3rOTABJIMBAIOT MyTEM OOpa30BaHMs MHUKPOKAIMCYIHPOBAHHBIX MATPHILL C
COENMHEHUSMH B OWOJIOTHYECKH pa3pylIaeMbIX MOJUMEpPax, TaKhe Kak MOJUJIAKTUI-
NOJUIIUKOINA. B 3aBUCHUMOCTH OT COOTHOLIEHHS] COEAWHEHHs K TMOJUMEPY U MPUPOIbBI
KOHKPETHOTO MPHUMEHSEMOro TMOJUMEPa, MOXKHO YIPABJISATE CKOPOCTHIO BBICBOOOXKIEHUS
coemuHenusi. [lpumepsl apyrux OHOJOTMYECKH pa3pylLIaeMbIX MOJHMEPOB  BKJIOYAIOT
noi(OpTOCIOKHBIE A(hUphI) U moau(aHruaApuabl). JlekapcTBeHHbIE GOPMBI HHBEKIIMOHHBIX €TI0
TAK)KE HM3rOTABJIHBAIOT MYTEM 3aKJIIOYEHUs COEAWHEHHS B JIMMOCOMBI WJIM MHKPOIMYJIBCHH,

KOTOPBIC COBMCCTUMEI C TKaAHsAMHU TEJIA.
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[00105] Komno3uuuu Ajisi PeKTAJBbHOrO HJIM BarWHAJIBHOTO BBENEHHS MPEACTABISIOT COOOM
NPEANOYTUTENBHO CYIMIIO3UTOPUH, KOTOPbIE MOTYT OBITh MPHUCOTOBJIEHBI MyTEM CMELIWBAHUS
COEIMHEHHUs] COIJIACHO HACTOSIIEeMYy HW300pEeTeHHIO C TMOAXONSALIMMH Hepa3apasKaroliMU
BCIIOMOTATeJIbHBIMH ~ BEIIECTBAMU  WJIM  HOCHTENSIMH, TaKUMH KaKk Macjlo  Kakao,
MOJTUA THJICHIINKOJIb MJIA BOCK /TSI CYIIIIO3UTOPUS, KOTOPBIH SIBJIIETCS TBEPABIM IIPH TEMIIEpaType
OKPY’KaIOLIeH Cpebl, HO KUAKHM IIPH TEMIIEpaType Teja, U, TAKAUM 00pa3oM, IJIABUTCS B IPSIMOU
KHIIIKE WJTH BATHHAIBHOM MOJIOCTH U BBICBOOOXKIAET AKTUBHOE COEIMHEHUE.

[00106] Teepasie nexapcTBeHHBIE (HOPMBI Ul MEPOPATEHOIO BBEICHHS BKJIFOUAIOT KAIICYJIbI,
TaONIeTKH, MWIIOJIH, TOPOLIKY U I'paHyiibl. B Takux TBepHbIX JIEKapCTBEHHBIX (hOPMAax aKTUBHOE
COeMHEHNE CMEIINBAIOT 10 MEHBIIeH Mepe C OTHUM HHEPTHBIM (hapMaLIeBTUUECKH TPHEMIIEMbIM
BCIIOMOT'aTeJIbHBIM BELIECTBOM HJIM HOCHTEJIEM, TAKUM KakK LHUTpaT HaTtpus win audocdar
KaJbLUsl W/WIM Q) HAMOJNHHUTEIM WK pa30aBUTENH, TaKMe KaK KpaxMalibl, JIAKTO3a, caxaposa,
DIIOKO3a, MAHHHUTOJ M KPEMHHEBasi KHCJIOTa, b) CBS3yIOLIME BELIECTBA, TaKWe KakK, HAIpUMeD,
KapOOKCHMETHIILEIUIIONIO3a, AJBIHHATHI, JKEJATHH, [OJUBHHWIMHPPOJHMIOH, caxapo3a W
apaBuiicKasi KaMelb, C) YBJIKHUTENH, TAKUE KaK MIHIepuH, d) pa3peIXJISIOLINe areHThl, TAKHE KaK
arap-arap, kapOoHatT KajbLusi, KapTo(eTbHBIA MM TAMHOKOBBIM KpaxMall, albI'MHOBAs KUCJIOTA,
HEKOTOPbIE€ CHUJIMKATBI U KapOOHAT HATPHSI, €) areHThl, 3aJeP>KHUBAIOIIME PACTBOP, TAKUE KaK
napadun, f) yckopurtenu BcachIBaHHs, TaKWE KAK COEAMHEHHS] UYETBEPTUYHOTO AMMOHHUSI, T)
CMauMBAaIOIINE Ar€HThI, TAKUE KaK, HAPUMEP, LETHJIOBBIA CIHUPT U TIIHIEPOa MOHOCTEapart, h)
abCcopOeHThI, TaKKe KaK KAOJUH U OEHTOHUTOBAS TJIMHA, U 1) CMa3bIBAIOIIUE BEIECTBA, TAKHE KaK
TaJIbK, CTeapar KajbLus, CTEAPAT MATHHUSI, TBEPbIE MOJUITUICHIJIUKOIIH, JIAyPHIICYIb(ar HATPHsI
U ux cmecd. B Buae kamcynbl, TaOJETKH M MHJIIONH, JIEKAPCTBEHHAs (opMa MOXKET TakkKe
comepkath OyepHbIE areH ThI.

[00107] Teepabie kKOMIO3ULKH MTOAOOHOTO THITA TAK)KE MOTYT OBITh HCITOJB30BAHbBI B KAUYECTBE
HAMOJIHUTENS] B MSTKAX U TBEPABIX JKEJIATHHOBBIX KalCyjdaxX C TPHMEHEHHEM TaKhuxX
BCIIOMOT'aTeJIbHBIX BEIIECTB, KaK JIAKTO3a MJIM MOJIOYHBIN caxap, a TakKe BRICOKOMOJIEKYIISIPHBIE
NOJHATUJICHITIUKONN U ToMy monoOHoe. Teepabie jekapcTBeHHBbIE (OPMBI B BHAE TaOJETOK,
Ipake, KANCyJl, MAJIIONb U TPAHYJI MOTYT OBITh MOJYYEHBI C MOKPBITUIMHU U 00O0JI0UYKAMHU, TAKUMH
KaK KHIIEYHOPACTBOPHUMbIE TOKPBITHS W HHBbIE MOKPBITHS, XOPOLIO H3BECTHBIE B OOIACTH
nojgyueHust  papManeBTHUeCKuX cocTaBoB. OHH  MOryT HeoOs3aTeNbHO  COAEpIKAaTh

onajJeCuupyromue arcHTel U MOT'YT TaKyKE€ BXOOWUTH B KOMIIO3ULUIO, U3 KOTOpOfI naer
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BBICBOOOK/IEHHE TOJILKO AKTUBHOTO HHIPEANEHTA (-OB), HJIH MPEANOYTUTENLHO, B ONPENETICHHOM
oTAeNie KHUIIEYHOrO TpPaKTa, HEeoOsS3aTeNIbHO, C OTCPOYEHHBIM BBICBOOOKIeHHeM. IIprmepsl
KOMIIO3UIIMH BKJIFOUYEHUSI, KOTOPbIe MOTYT ObITh MPHUMEHEHBI, BKJIFOUAOT MOJMMEPHBIE BEIECTBA
U BOCKH. TBepible KOMITO3UIIMH MONOOHOrO BHAA TAaK)KE€ MOTYT OBITh MPUMEHEHBI B KAYeCTBE
HAIOJIHUTENSI B MSTKAX M TBEPAbIX JKEJATHHOBBIX KAalCyslaX C HCHOJb30BAHUEM TaKUX
BCIIOMOT'aTeJIbHBIX BEIIECTB, KaK JIAKTO3a MJIM MOJIOYHBIN caxap, a TakKe BBICOKOMOJIEKYIISIPHbIE
MOJIUATUIIEHIIIUKOJI U TOMY MOTOOHOE.

[00108] AxTHBHBIE COEIUHEHHS MOTYT OBITh TAKKE B MUKPOKAIICYJTUPOBAHHON (hOpME C OTHIM
w Oojiee BCIOMOTAaTeIbHBIMU BELIECTBAMHU, KaK OTMEUEHO BbIlIe. TBepible JeKapCTBEHHBIE
dbopmbl B Buae TabJeTKH, Apake, KArCyjibl, NHIOJNA U TPAHYJIBl MOTYT ObITh H3rOTOBJIEHBI C
MOKPLITHEM M OOOJIOUKOW, TAaKUMH KaK KHIIEYHOPACTBOPHUMBIE TMOKPBITUS, TOKPBITUS C
KOHTPOJIMPYEMBIM BBHICBOOOKIIEHHEM W HWHBIE MOKPBITHs, XOPOIIO H3BECTHBIE B TEXHHKE
U3roTOBJICHUs (hapManeBTHUeCKHX (GopM. B Takmx TBepmpIX JieKapCTBEHHBIX (pOpMax aKTHBHBIE
COEIMHEHHsI MOTY OBITh CMEILIAaHbI 10 MEHBLIEH Mepe C OMHIM MHEPTHBIM pa30aBHUTENEeM, TAKHM
KaK caxaposa, JakTo3a ik kpaxmas. Takue jgekapcTBeHHbIE (JOPMBI MOTYT TAKKE COAEPIKATh, B
OOBIUHON TpPAKTHKE, OTOJIHUTENbHBIE BEIIECTBA, OTIHYHbIE OT HHEPTHBIX paszdaBUTENEH,
HaIpUMep, CKOJIB3SILIHE BEIIECTBA MMPH TaOIETHPOBAHUN M HHBIE BCIIOMOTATEbHBIE BEIIIECTBA [IJIS
TabIeTUPOBaHNUs, TAKWE KaK CTeapar MarHUs W MHKPOKpUCTaJUTHYeCKas LeJUTono3a. B cioydae
Karcy/bl, TaOJETKH M IHIIIOJIH, JIEKAPCTBEHHBbIE (DOPMBI MOTYT TaKKe comep:katb OydepHbie
areHTel. OHH MOTYT HeOOS3aTENIbHO COAEP)KaTh OMAJNECHUPYIOIIUE areHThl U MOTYT TaKkKe
BXOJIUTh B KOMITO3UIIHIO, U3 KOTOPOI UAET BBICBOOOKIEHHE TOJILKO aKTHBHOI'O HHIpenueHTa (-0B),
WIA TPEANOUTHTENFHO, B ONPENECHHOM OTIeNie KHIIEYHOrO TpPaKTa, HeoOs3aTeNnbHO, C
OTCPOYEHHBIM BBICBOOOKAEeHHE. [IpuMepbl KOMIO3UIUI BKJIFOUEHHS, KOTOPbIE MOTYT OBITH
MPUMEHEHBI, BKJIIOYAIOT OJIMMEPHBIE BEIIECTBA U BOCKH.

[00109] JlekapctBenHbie (OPMBI JIsi HAPYKHOTO WM TPAHCAEPMAJIBHOIO BBEIEHUS
COEMHEHHUs] COIrJIACHO HACTOSIIEMY H300PETEHUIO BKJIIOYAIOT Masd, MACThbI, KPEMBI, JIOCHOHBI,
Ted, TOPOIIKH, PACTBOPBI, CIpPEH, HWHraJiTOPbl WM TIJIACTBIPH. AKTHBHBIM KOMITOHEHT
CMEILIUBAIOT B CTEPUJIBHBIX YCIOBHSX C (papMalieBTHUECKH MPUEMIIEMBIM HOCHTEIEM H JIFOOBIMU
HEeOOXOMUMBIMH KOHCepBaHTaMHu Wik Oydepamu mpu HeoOxomumocTH. Takke mompasymeBaercs,
B 00BEM HACTOSLIEr0 H300peTEeHHs] BXOMAT O(PTambMOJOruueckre (POpMbI, YIIHBIE KA H

IJIa3HBIC  KaIlJIu. KpOMe TOro, HaCTOAIICC I/1306peTeHI/Ie npeanojaract IMNpPpUMCHCHUC
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TpPaHCAEPMAJbHBIX IJIACTBIPEH, KOTOpbie OOJafalOT JOMOJHHUTENbHBIM MPEHMYIIECTBOM
obecrieueHHs] KOHTPOJMMPYEMOH MOCTAaBKHM COENWHEHHs B OpraHu3M. Takue JieKapCTBEHHBIE
(GbopMBI MOTYT OBITH W3TOTOBJIEHBI MYTEM PACTBOPEHHS HJIM AMCIEPTUPOBAHUS COCIUHEHHUsS B
Hagyiexaiei cpene. Takske MOTYT OBbITh HCITOJIB30BAHBI YCHUJIUTENH TTOTJIOLIEHU S TS TOBBILICHHSI
CKOPOCTH TMPOHHKHOBEHHUSI COENMHEHHUs depe3 KoxKy. CKOpOCTh MOXKHO KOHTPOJHPOBATH JINOO
nyTeM NPHUMEHEHUs] MeMOpPaHbl, KOHTPOJHUPYIOIIEH CKOPOCTh BBICBOOOXKAEHUS, JUOO myTem

AucCneprupoBanust COCAUHEHUA B HOHHMepHOﬁ MaTpHULEC UIIU T'EIIC.

Ilpumenenue u cnocobul 1euenus

[00110] B coorBercTBMHM C OOHHMM U3 BapUAHTOB peAIM3ALMH HACTOsIIEe H300peTeHHe
OTHOCHTCS K criocoOy unrubuposanus AHR B GrosornueckoM obpasiie, comeprraiieMy CTaauio
IOpUBENEHHS] YKA3aHHOTO OHOJIOTHYECKOro o0pasia B KOHTAKT C COEAWHEHHEM COLJIACHO
HACTOsALIEMY H300PETEHHIO, HJTH KOMIIO3HLIKEH, COAeprKallell yKasaHHOe COSTHHEHHE.

[00111] Tepmun «Ouosmornueckuii obpasen» B KOHTEKCTE HACTOSIIETO OMUCAHUS BKITIOUaeT, Oe3
OrpaHHYEHHUs], KYJBTYPbl KJIETOK HJIM MX 3KCTPAKTBL, OMOICHPOBAHHBIN MaTepUall, MOJTyUSHHBIH
OT MJICKOIIUTAIOIETO UJIM €0 SKCTPAKTHI, & TAK)KE KPOBb, CIIIOHY, MOUY, KaJl, CIEpPMY, CJIe3bl UJIH
apyrue OMOIOTHYECKHE KUAKOCTH OpraHiu3Ma UIH UX 3KCTPAKTHI.

[00112] Hurubuposanue HepMEHTOB B OHOIOTHUECKOM 0Opasiie MOXKET ObITh MPUMEHEHO MJIsI
MHOJKECTBA IIeJieif, M3BECTHBIX CIEIHATMCTAM B JAHHOW O0JacTH TeXHHKH. [IpuMepbl Takux
Heell BKIIIOYAIOT, HO HEe OTPAHHYHBAIOTCS MMM, OMOJIOTMYECKUE UCCIIENOBAHUS, HCCIIEIOBAHHS
SKCIIPECCUU T€HOB M UAEHTU(DUKALINIO OMOIOrHYECKONH MHIIIEHH.

[00113] [lpyroii BapuaHT peayjiM3aliil COIJIACHO HACTOSIIEMY H300PETEHHIO OTHOCHTCSA K
cnocoby uurubuposanuss AHR y maumeHTta, BKJIIOUAIOIIEMY CTAIdIO0 BBEOEHUS YKa3aHHOMY
NAlMEHTy COENMHEHHs COIVIACHO HACTOSIIEMY H300PETEHHIO HJIM KOMITO3ULHH, COHep Kalieit
yKa3aHHOE COeIHEHHE.

[00114] TIpemnoskeHHBIE COENMHEHHs] TPEACTABIAIOT coboi umuHruOutopel AHR wu, Takum
00pa3oM, MOryT ObITh MPUMEHEHBI ISl JIEYEHUs] ONHOrO WJIM Oojiee HApYLIEHHH, CBSI3aHHBIX C
aktuBHOCTbIO AHR. Takum o00pa3oM, B HEKOTOPbIX BapHaHTaX peAJM3alUd B HACTOSLIEM
nu3obpereHun npemiokeH crnocob sedenus AHR-onocpenoBaHHOrO HapyIIeHUs], BKITFOUAOLIHIA
CTAAWIO BBENEHHS HYXKIAIOMIEMYCS B 3TOM MAlHEHTY COCOHWHEHHs] COMJIACHO HACTOSIIEMY

H300PETEHHIO UITH COZEPIKalIel ero hapManeBTHUYECKH TPHEMIIEMON KOMITO3HIIHH.

91



[00115] B xonTekcte Hactosuero onucanus repmMuHbl K AHR-omocpenosanHbie» HapyleHus,
3aboneBaHus W/WIM COCTOSIHHS, HCIOJb3yeMble B HACTOSINEM ONHMCAHHH, O3HAUAIT JH00O0e
3abosieBaHIe UM HHOE BPEIOHOCHOE COCTOsIHIE, K KOTOPOMY HMeeT u3BecTHoe oTHouieHne AHR
win ero MyTaHT. COOTBETCTBEHHO MAPYrod BapHaHT pealH3aldl COMIACHO HACTOSILEMY
U300PETEHHIO0 OTHOCUTCS K JICUSHU IO UITH OOJIErYeHUIO TSHKECTH OAHOrO Wik Ooee 3a001eBaHui,
K KOTOpOMY uMeeT u3BectHoe otHomeHne AHR umm ero MyTasr.

[00116] AHR-onocpenoBaHHbIe HAPYLISHHS XOPOIIO M3Y4YEeHbI B JAHHOH OOJIACTH TEXHHKH.
Bzaumocesze Mmexxny AHR u AHR-omocpenoBaHHbBIME HapylieHUsMH, 3a00JE€BAHUSIME U/HITH
COCTOSTHHSIMH, YKa3aHHBIMH B HACTOSILIEM OIMCAHUH, HAIE)KHO YCTAHOBJIEHA B COOTBETCTBYFOLIIHX
obnactsax rexuuku. Hanpumep, cm.: Uyttenhove ef al., «Evidence for a tumoral immune resistance
mechanism based on tryptophan degradation by indoleamine 2,3-dioxygenase» Nature Medicine,
2003 vol. 9(10), 1038; Murray et al., «AH RECEPTOR LIGANDS IN CANCER: FRIEND AND
FOE» Nat. Rev. Cancer December 2014, vol. 14(12), pages 801-814; Moon et al., «Targeting the
indoleamine 2,3-dioxygenase pathway in cancer» J. ImmunoTherapy of Cancer, 2015 vol 3, page
51; Ishida et al., «Activation of aryl hydrocarbon receptor promotes invasion of clear cell renal
cell carcinoma and is associated with ¢ poor prognosis and cigarette smoke» Int. J. Cancer July
2015 vol. 15, no. 137(2), pages 299-310; Ishida et al., «Activation of aryl hydrocarbon receptor
pathway enhances cancer cell invasion by upregulating the MMP expression and is associated with
poor prognosis in upper urinary tract urothelial cancer» Carcinogenesis February 2010 vol. 31(2),
pages 287-295. Su et al., «Prognostic value of nuclear translocation of aryl hydrocarbon receptor
for non-small cell lung cancer» Anticancer Res. September 2013, vol. 33(9), pages 3953-3961,
Peng et al., «Aryl hydrocarbon receptor pathway activation enhances gastric cancer cell
invasiveness likely through a c-Jun-dependent induction of matrix metalloproteinase-9» BMC Cell
Biol. April 2009 vol. 16; pages 10-27; Jin ef al., «Aryl hydrocarbon Receptor Activation Reduces
Dendritic Cell Function during Influenza Virus Infection» Toxicol Sci. August 2010, vol. 116(2),
pages 514-522; Head et al., «Aryl hydrocarbon receptor is a modulator of anti-viral immunity»
Biochem. Pharmacol. Febraury 2009 vol. 15; no. 77(4), pages 642-53; Jin et al., «New insights
into the role of aryl hydrocarbon receptor in the function of CD11c¢" cells during respiratory viral
infection» FEur. J. Immunol. June 2014, vol. 44(6), pages 1685-98; Nguyen ef al., «Aryl

hydrocarbon receptor and kynurenine: recent advances in autoimmune disease research» Front
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Immunol. October 2014, vol. 29, no. 5, page 551; Esser et al., «Aryl hydrocarbon receptor in
immunity» Trends in Immunology, Vol.30, No.9.

[00117] B HeKOTOPBIX BapHaHTaX peajM3allH B HACTOSLIEM H300PETEHHH MPENJIOKEH CIOCO0
JieueHHsi OAHOTO WM OoJjiee HapyLIeHHH, 3a00JeBaHUN W/WIM COCTOSIHHM, MPUYEM YKa3aHHOE
HapylIieHne, 3a00JeBaHNe UM COCTOSTHUE TTPEACTABIAET OO0l nponudepaTHBHOE 3a00IEBAaHUE,
TAKO€ KaK paK, BOCHAJUTEIbHOE HAPYLIEHHE U BUPYCHYIO HH(EKIIHIO.

[00118] B HeKOTOPHIX BapHaHTaX pEAM3ALMU HACTOSILEro M300peTEeHHs MPEAIOKEeH Crocob
JIeUEHHsI PaKa MJIM UHOTO MPOJH(EpaTHBHOIO HAPYLIESHHS, BKJIIOYAIOIINI BBEICHHE COSIMHEHUS
WA KOMITO3MIIUU HACTOSIIEr0 W300peTeHHs MALMEHTy C PAaKOM WJIM HHBIM MpPOJM(epaTuBHBIM
HapylleHneM. B HEKOTOpBIX BapHaHTaX peaJU3aliH CIOCO0 JieYeHHs paka HWJIH HHOrO
npos(epaTHBHOrO HAPYLIEHUS BKJIIOYAE€T BBENEHHE COEOUHEHHS W KOMITO3MLUHU COIIACHO
HACTOALIEMY H300PETEHHIO MIIEKOMUTAIOUIEMY. B HEKOTOpBIX BapHaHTaX peasu3aluu
MJIEKOITUTAIOLIEE SIBJISIETCS YETOBEKOM.

[00119] B xOHTEKCTe HACTOSIIErO ONHCAHUS TEPMHHBI (HHTUOMPOBAHHME paka» H
«uHrubupoBaHue npojudepanudl PaKOBBIX KJIETOK» OTHOCHUTCS K HHTHOHMPOBAHUIO POCTa,
JeJIeHNs, CO3PEBaHUsl WM JKH3HECIOCOOHOCTH PAKOBBIX KJIETOK H/MJIM BBI3BIBAHUIO THOEIH
PaKOBBIX KJIETOK, WHAWBHAYyaJIbHO WM B COBOKYITHOCTH C JAPYTUMH PAKOBBIMH KJIETKAMHU
Onaromapsi MUTOTOKCHYHOCTH, Ne(DULIUTY MU TATENbHBIX BEIIECTB WA HHAYLHPOBAHUIO ATOINTO3A.
[00120] TIpumepbl TKaHeH, COAEPKAIIMX pPAKOBbIE KIIETKH, Mpoiudepanuo KOTOPBIX
HHTUOMPYIOT TIOCPEACTBOM COEAMHEHHH U KOMIO3HUIHIA, TPHBEIEHHBIX B HACTOSIIEM OMUCAHUH,
U TPOTHB KOTOPBIX MOTYT OBITh MPUMEHEHBI CIIOCOOBI, MPUBEIEHHBIE B HACTOSIIEM OMUCAHUH,
BKJTFOUAIOT, HO HE OTPAaHUYMBAIOTCS HMH, MOJIOYHYIO JKeJle3y, MPEACTATEIbHYIO JKeJe3y, TOJIOBH Oi
MO3I, KPOBb, KOCTHBIH MO3T, IEUeHb, MOUKENYIOUHYIO JKeJle3y, KOXKY, MOYKY, TOJICTYHO KHIIKY,
SIMYHUK, JIETKOe, SMYKO, IOJOBOM WIEeH, LIUTOBHAHYIO J>KeJie3y, MapalluTOBUIHYIO JKENesy,
runogus3, THMYC, CETUYATKY, COCYIHCTYIO ODOJIOUKY Ijia3a, KOHBIOHKTHBY, CEJIE3€HKY, T'OJIOBY,
IIEI0, TPAXero, JKeTYHBIA MY3BIPh, MPSMYIO KHUIIKY, CIIOHHYIO JKejle3y, HaAIOYEeYHHK, TOpIIo,
NUIIEBON, JUM(pATHUECKUE Y3JIbl, MOTOBBIE KEJIe3bl, CaJbHBIE JKENIEe3bl, MBILIIBI, CEpALE H
JKETYIIOK.

[00121] B HekoTOpBIX BapHaHTAX peANH3ALMHA PAK, OJs1 JIEYEHHS KOTOPOro NPUMEHSIOT
COEIMHEHUs] WM KOMIIO3WLHMU COMIACHO HACTOSINEMY H300PETEHHUIO, MPEACTABIsSET COOOM

MEJIAHOMY, JIMTIOCAPKOMY, PaK JIETKOTO, Pak T'PYOH, PaK MPEACTATeNIbHOM >KeJe3bl, JEHKO3, paK
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MOYKH, PaK MHUILIEBOMA, PaK TOJIOBHOIO MO3ra, JIMM(GOMY WX paK TOJCTON KHUIIKH. B HEKOTOPBIX
BapHaHTaX peaju3aliid YKa3aHHBIA pak MPEACTaBIsieT co0oi mnepBuuHYIO 3hDy3n0oHHYIO
mumpomy (IT3JT).

[00122] CoenuHeHusi COIIACHO HACTOSIIEMY H300PETEHHIO MOTYT OBITh HpPUMEHEHBI st
nedyeHus nponudepaTuBHOro 3a0ojeBaHMs, BbIOPAHHOTO W3 OOOPOKAYECTBEHHOW  HIIH
3JI0KAYECTBEHHON ONMYyXOJH, KAPLUUHOMBI TOJIOBHOTO MO3ra, IMOYKH, I[I€UYEHH, HAJIOYEUHUKA,
MOYEBOr0 Iy3bIPsl, MOJIOYHON >KeJe3bl, JKENyOKa, JKEIyIOUYHBIX ONYyXOJieH, SIMYHUKOB, TOJICTOU
KHUIIKY, MPSIMOM KHUIIKH, I[PEACTATeIbHON >KeNe3bl, MOMKEIyJOUHON JKeNe3bl, JIerKOro,
BJIArajivila, MIEeWKH MAaTKU, CEMEHHUKOB, YPOT€HUTAJIBHOIO TPAKTA, MUINEBONA, FOPTAHU, KOXH,
KOCTH WJIM IMATOBUIHON JKENe3bl, CAPKOMBI, TIHOOIACTOMBI, HEHPOOIACTOMBI, MHOKECTBEHHOI
MHUEJIOMBI WJIM paKa KeJyJOYHO-KUIIEYHOr0 TPAKTa, B YACTHOCTU KAaPLMHOMBI TOJICTON KHUIIKH
WIM  KOJIOPEKTaJbHOW aJeHOMBI WJIM ONyXOJM IIed U TOJOBBI, SIHIAEePMaJIbHON
runepponudepannu, ncoprasa, YBeIUYeHns MPEACTATEIbHON JKeJie3bl, HEOIIa3HH, HEeOIIa3uu
SMUTEIMANBHOTO XapakTepa, aleHOMbI, aJIEHOKAPLUHOMBI, K€PaTOAKAHTOMBI, IJIOCKOKJIETOUHOMN
KapLUUHOMBI, KPYIHOKJIETOYHOH KapLUHOMBI, HEMEJIKOKJIETOYHOH KapPLUHOMBI JIETKUX, JTUM(OM,
XOIKKMHCKUX U HEXOMKKHHCKHUX, MAaKpornoOynnHemun BanbaeHcTpema, KapluHOMBI MOJOYHON
JKenesbl, (POUTHKYISIPHONW KapuuHOMBI, Hemu(depeHIHPOBAHHON KapIUHOMBI, MAMUUIIPHON
KapIUHOMBI, CEMHHOMBI, MEJAHOMBI, HapyiueHusi, Bbi3biBaeMoro MYDS88, nmuddysnoii B-
KJeTouHoi kpymnHokjaerounor smmpomsr (JIBKKJI), JBKKJI tuna ABC, HapyieHus,
BBI3BIBaeMOro IL-1, Tieroen uiin HHIOJEHTHON MHOKECTBEHHON MHEJIOMBI HJIH JIEHKO3a.
[00123] B HeKkOTOpbIX BapHaHTaX peaM3all PaK BKJIOUAET, Oe3 OrpaHHYEHUs, JIEHKO3bI
(HampuMep, OCTPBIi JIEHKO3, OCTPBIH JIUMGOLUTAPHBIN JIEHKO3, OCTPBIA MUEIOLHUTAPHBIN JIEHKO3,
OCTpBI  MHENOOJACTHBIM  JIEWKO3,  OCTPbIi  MPOMHENOLHUTAPHBIA  JIEHKO3,  OCTPBIH
MUEJIOMOHOITUTAPHBIN  JIEWKO3, OCTPBII MOHOIMTAPHBIA JIEHKO3, OCTPBIA 3PUTPOIEHKO3,
XPOHHYECKHIA JIEHKO3, XPOHHUUECKUH MHUEJOLUTAPHBIN JIEHKO3, XPOHHUECKHUH JTUM(POLHUTAPHBIN
JIEHKO3), HCTHHHYK NOMUUUTEeMHIO, Jumpomy (Hampumep, auMdoma XOMKKHHA MK
HEXOJDKKUHCKas JuMdoma), MakporioOyanHeMuo BanbaeHcTpeMa, MHOKECTBEHHYIO MHEIIOMY,
OoNie3Hb TSKENBIX LeTel M COMUAHBIE OMYyXOJH, TaKHe KaK CAPKOMBI M KapLHHOMBI (HampuMep,
¢pubpocapkoMa, MEKCOCAPKOMA, JIMITOCAPKOMA, XOHAPOCAPKOMa, OCTEOreHHAasi CapKkoMa, XOpaoma,
AHTHOCapKOMa, SHIOTENHOCapkoma, JuMpaHruocapkoma, JUM(paHTHOIHIOTETHOCAPKOMA,

CHHOBHOMA, Me30Tennoma, onyxonb FOuHra, nefiMuocapkoMa, paOIOMHOCApKOMa, KapLHHOMA
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TOJICTOH KHMILIKH, PaK MOIKETyAOYHOH KeJle3bl, paK IPyAH, paK sSIMYHUKOB, PaK IPEeACTaTeNbHON
JKEJIE3bl, TUIOCKOKJIETOUHAsT KapUUHOMA, 0a3ajbHO- KJIETOYHAS KApPLHHOMA, aJeHOKAPIHHOMA,
KapouHOMa IIOTOBBIX JKEJIC3, KaplIuHOMAa caJIbHOM JKEJIE3bl, NaNUJUIIpHAasA KapLouHOMaA,
NaANMAJUIAPHBIC AICHOKAPLUHUHOMBEI, OUCTAACHOKAapLHUHOMA, MeOyJuisipHas KapuouHOMa,
6p0HXOFeHHa$I KapouHOMa, MOYCHYHO-KJICTOUHAs KapOUHOMA, rernaromMa, KapuuHOMa >KCJIUYHOrO
MPOTOKA, XOPHOKAPLUHHOMA, CEMHHOMaA, dMOpHUOHAJbHAS KapIHHOMA, OMyXOoJib Buibmca, pak
LIEUKHU MAaTKH, pakK MaTKy, pakK ssu4kKa, KapiuHOMa JICTKOIro, MEJIKOKJICTOUHAA KapluHOMaA JICTKOIO,
KapuouHOMa MOYEBOI'O ITy3bIPs, SMUTECINOMA, rImoMa, aCTpOIMUTOMA, My.]'II:TI/I(bOpMHaSI
nmobnmacroma (GBM, Takke wm3BecTtHas kak mimoOnactoma),  Menmysuio0nacroma,
KpaHuo(apuHruoMa, SHEHANMOMA, IHHEAJIOMa, reMaHrHoOJIacTOMa, HEBPHHOMA CIIyXOBOIO
HEepBa, OJIMTOAEHIPOINIMOMA, I[IBAaHHOMA, HeWpodudpocapkoma, MEHHHTHOMA, MEJIaHOMA,
HeipobacToMa i peTHHOOIACTOMA).

[00124] B HexkoTOpBIX BapHaHTAX peaM3alUd YKa3aHHBIH PaK MPEICTaBisieT COOOH MIHOMY,
acrpouuTomy, MynsTadopmuyio rmuobmacromy (GBM, takike M3BECTHYIO Kak IIHOOIAcTOMA),
MenyuioonacroMy, KpaHHO(MApUHTHOMY, OSMEHAUMOMY, [HHEaJOMy, TIeMaHruo0IacTomy,
HEBPUHOMY CJIyXOBOTO HEpBA, OJHTOAEHAPOIJIMOMY, LIBAHHOMY, Heipodudpocapkomy,
MEHHUHTHOMY, MEJIAHOMY, HEHPOOJIACTOMY HIJIH PETHHOOIACTOMY.

[00125] B HekoTOphIX BapuHaHTaxX peajM3alHH YyKa3aHHBIA pak TMPENCTaBiseT COOOi
HEBPUHOMY CJIYXOBOI'O HEPBA, ACTPOLMTOMY (HAmpuUMep, CTENeHb 3JI0KaueCTBEHHOCTH [ —
MUJIOUIHAS ACTPOIMTOMA, CTeleHb 3JokauecTBeHHOCTH Il — HuskomuddepeHuupoBaHHas
aCTPOLMTOMA, CTeNeHb 3iokauecTBeHHOCTH Il — aHammacTHveckass aCTPOLUTOMA HJIH CTEMEHb
snokadecteenHocTr IV — muobinacroma (GBM)), xopaoma, numdpoma [THC, kpannodapunruoma,
[JIMOMA CTBOJIA TOJIOBHOTO MO3Ta, SMEHINMOMA, CMELIaHHAs TIMOMa, TIIHOMAa 3PUTEIHHOTO HEPBA,
cyOsmumuomMa,  Mey/uioOnacToMa, MEHMHIHMOMa,  METacTaTHuecKas  OMyXOJib  MO3ra,
OJIMIOACHOAPOITIMOMA, OIIYyXOJIb FI/IHO(bI/IBa, IIpUMHTUBHAA Heﬁpo:—)l(TOI[epMaJ'H:Haﬂ OIIYXOJIb
(ITH20) wnu mBaHHOMa. B HEKOTOPBIX BapUaHTaX peajM3alld YKAa3aHHBIH PaK MPEACTABISET
coOoli Tum, B OONBIIMHCTBE Cily4aeB OOHAPY)KMBAEMBIi Yallle y AeTel, ueM y B3POCIBIX, TAKOH
KaK T[JHOMa CTBOJIAa TOJIOBHOTO MO3ra, KPaHUO(DAPHHTHOMA, OIEHIMMOMA, HOBEHUJIbHAS
nunonuTapHas acrpouutoma (FOITA), menymnobnacroma, miHoMa 3pHUTEIBHOIO HEPBA, OMYXOJb
LIMIIKOBU THOW KJIETKH, MPHMHUTHBHAS HeWpodKkToaepmanbhas onyxonb (ITHDO) wnu pabaouaHast

OIYXOJIb. B HEKOTOPBLIX BapuvaHTax peajiu3allui MalUCHT SBIACTCA B3POCJIBIM YCJIOBEKOM. B
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HEKOTOPBIX BapHAHTAX peaJM3alHUd TALHEeHT SBJISeTCs pPEeOSHKOM WJIH  MalUueHTOM
MeAUaTPUUYECKOro TPOQHIISL.

[00126] B npyrom BapuaHTe peajHM3alMH PaK BKJIOUAET, Oe3 OrpaHHYEHHS, ME3OTEIHOMY,
renaToOMIHAPHBIA (MIEYSHOUHOTO M JKETYHOTO MPOTOKOB) PaK, PaK KOCTEH, paK MOMKENTyIOYHOM
’KeJie3bl, paK KOXKH, PaK TOJIOBBI U LIEH, KOKHYIO WM BHYTPUIIA3HYIO MEJIAHOMY, paK SIMYHHKOB,
paK TOJCTOH KHIIKH, paKk MPSAMOW KHINKH, PaKk aHaJbHOW OONACTH, paK >KEIyOKa, KeyI04YHO-
KHIIEYHBIA PaK (JKEeJYIOYHBIH, KOJOPEKTAJbHBI M JyONEHAJbHBIN), PaK MATKU, KapLUHOMY
(asutonueBbIX TPYO, KAPLUUHOMY SHAOMETPUS, KAPLUHOMY LISHKH MAaTKH, KAPLUUHOMY BJIarajviia,
KapLHHOMY HApPY’KHBIX JKEHCKUX IOJIOBBIX OPraHoB, 0o0je3Hb XOKKHHA, PaK MHUIIEBOAA, PaK
TOHKOHN KMILIKH, paK 3HJAOKPUHHOM CHCTEMBI, paK LIUTOBUAHOMN JKeJIe3bl, paK MapalyiTOBUAHON
JKeJie3bl, paK HAJIO4YeYHUKA, CAapKOMY MSTKUX TKaHEW, paKk ypeTpsl, pak IOJIOBOIO WIEHA, paK
IpencTaTeNbHON >KeJie3bl, paK SIMYKa, XPOHUYECKUN WJIM OCTPBIM JIEMKO3, XPOHMUYECKHUI
MUEJIOUHBIA JIeHKo3, TUMGOUUTAPHYIO JUM(POMY, PaK MOUYEBOrO My3bIPs, PaK MOYKH HIIH
MOUYETOYHHKA,  IOYEUHO-KJIETOYHYIO  KApLUHOMY, KapLUMHOMY  IIOYEYHOH  JIOXaHKH,
HEXOIKKHHCKYIO JIMM(OMY, OIYXOJIH TO3BOHOUHHKA, [JIMOMY CTBOJIA TOJIOBHOI'O MO3ra, aZleHOMY
runodusa, anapeHOKOPTHKAIBHBIA pak, pak >KEeTUYHOrO My3bIps, MHOXECTBEHHYIO MHEJIOMY,
CXOJIAHTHOKAPITUHOMY, (hHOpOCApKOMY, HEHpOoONIacTOMy, PETHHOOJACTOMY HJIM KOMOHHAIIMH
OIHOTO Wi 0OJiee M3 YKA3aHHBIX BBILIE BHIOB PaKa.

[00127] B HekoTOpBIX BapuHaHTAX peajn3alUd pakK BbIOPaH U3 TeNaTOLEUTIOJSIPHOM
KapIHHOMBI, paKa SHYHHKOB, SIUTENHATIBHOrO paka SHYHUKOB WJIH paka (hayutonueBoil TpyOsr,
CEPO3HO-MANMIIIPHOW IUCTAIEHOKAPIIMHOMBI HJIM CEPO3HO-NAMMIUIIPHON KAPUHHOMBI MATKH
(UPSC), paka mpencraTeqbHONH JKeNe3bl; paka sSMYKa;, paka JKeJIYHOr0o  MY3bIpS,
renaToCXOJAHTHOKAPIIUHOMBI, CApPKOMBI MSTKMX TKaHeW, KOCTEH W CHHOBHUAJIBHOW CapKOMBI,
PabIOMUOCAPKOMBI; OCTEOCAPKOMBI, XOHAPOCAPKOMBI; capkombl FOWHra, aHAIaCTHYECKOTO paKka
IIMTOBUIHON JKeJle3bl; ANPEHOKOPTHKAJBHOW aJeHOMBI, paka IODKETyAOYHOW >KeJIe3bl,
KapIUHOMBI TMPOTOKOB MOPKENyIOYHON JKeNe3bl WM aJACHOKAPIUHOMBI MOKENTyIOYHON
JKeNe3bl; paka kejyaouHo-kuieynoro tpakta/skenynka (TMCO); mumpoMbl; MIOCKOKIETOYHON
kapunHoMbl rosioBsl u men (IIKTTII); paka CIFOHHON >Kene3bl, IIMOMBI WM PaKa T'OJIOBHOTO
Mo3ra; HelipopudpomaTosza-1, CBSI3aHHOIO CO 3JOKAYECTBEHHBIMH OIMYXOJIIMHA O0OJIOYEK
nepupepuueckux  HepeoB  (300IIH); makporioOynuHemuun  BanbmeHcTpema — wim

MeyJUTO0IaCTOMBI.
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[00128] B HekOoTOpbIX BapUaHTAX peaNM3alld paK BBIOPAaH M3 TeNaTOLEUTIOSPHOM
kapunHombl (HCC), remarobnacTompl, paka TOJCTOM KHIIKH, paka MPSAMOW KHIIKH, paka
SIMYHHUKOB, SIHUTEHAIILHOTO paKa SMYHUKOB, paka (payutonueBoil TpyObl, MAMUIUIIPHON CEPO3HOM
HHUCTa€HOKAPLIUHOMBI, NaNUUISIPHON CepO3HOMI KapLUHOMBI MaTKH (UPSC),
renaToCXOJaHTHOKAPLUUHOMBI, CAPKOMBI MSITKMX TKaHEHW, KOCTed M CHHOBHAJBHOH CapKOMBI,
pabaOMUOCAPKOMBI,  OCTEOCAPKOMBI,  AHAIJIACTUYECKOrO  paka LIMTOBUIOHOH  JKeJie3bl,
APEHOKOPTHKAIBHON aJeHOMBI, pakKa IOKEIYIOYHON JKeJie3bl, KAapIUHOMBI IMPOTOKOB
NOJUKEJTYIOYHOM ~ JKeJie3bl,  QJIeHOKApPUHUHOMBI  TMOKEITyAOYHOH  JKele3bl,  TJIHOMBI,
HelipopubpomaTosza-1,  CBA3AHHOIO  CO  3JIOKAUECTBEHHBIMH  OMYyXOJsIMH  O0OJIOUeK
nepudepuueckux  HepoB  (300IIH), wmakpornmoOynuHemnu  Bampaenctpema — wiu
MeyI1001aCTOMBI.

[00129] B HexOTOpBIX BapHAHTAX peaTn3alii YKa3aHHBIN PaK MPeacTaBisieT cOOOH CONUIHYIO
ONyXOJb, TAKYIO KaK capkoma, kapunHoma wid Jumboma. CosmaHble OMyXOdH B OCHOBHOM
COIepIKaT MAaTaJOrH4YecKoe OMyXOJeBoe OOpa3oBaHHWE TKaHEW, KOTOpble OOBIYHO HE HUMEIOT
000JIOUKH WM 00JacTel KMAKOCTH. B HEKOTOpBIX BapHaHTaX peajM3alvd pak BbIOpaH U3
[OYEeYHO-KJIETOYHOH KapLUHOMBI HJIH paka MoYky; remaroueunossipaon kapuuaomsl (HCC) uiu
renato0JIaCTOMBI, HIIH PaKa MeUYeH:, MEJJAHOMBI, paka rPYAu; KOJOPEKTAIbHOW KapIHHOMBI, HJTH
KOJIOPEKTAJILHOI'O paka; paka TOJCTOW KHUIIKH, paka MpsSMOM KUIIKH; paka aHAJIbHOrO KaHaja,
paka JIErKoro, TaKoro Kak HeMenkokjaeTouHsli pak jerkoro (HMKJI) mii MenKoKJIeTOUHBIN pak
nerkoro (MPJI); paka SHUYHHKOB, STMTEIHAIBHOTO paKa SUYHHKOB, KAPIHHOMBI SHUYHUKOB, HIIH
paka (hauTOMHEBOH TPYOBI, MAMUJUIIPHON CEPO3HOM IUCTAIEHOKAPIMHOMBI WJIH MAMUAJIISAPHONR
ceposnoii kapuuHombl MaTku (UPSC); paka mpencratenbHON >KeNe3bl; paka sSdYKa, paka
JKETUHOT'O TMY3BIPs, TeMaTOCXOJAaHTHOKAPLUHHOMBI, CAPKOMBI MSTKHX TKaHEH H KOCTed U
CHHOBHAJILHOH CapKOMBI, PabIOMHOCAPKOMBI; OCTEOCAPKOMBI; XOHIPOCAPKOMBI; CAPKOMBI
FOuHra; aHamjIacTHYeCKOro paka I TOBUIHOH JKeJIe3bl; aApEHOKOPTHKAIbHOM KapILIIHOMBI, paKa
NOKENTYIOUHOW  JKEeJle3bl,  KApPUUHOMBI  TMPOTOKOB  MOJDKETYIOYHOW  JKeJie3bl  WJIH
aZICHOKAPLMHOMBI TODKETYJOYHON JKeJie3bl; paka >KeayIOUHO-KHIIEYHOTO TPaKTa/sKeIyaKa
(TUCO); mumdomsbl, mIockokieTounor kapuuHombl royioBsl U men (I[IKTT); paka ciroHHOM
JKeJie3bl, TJMOMBI, WM paka TOJIOBHOrO Mosra;, Heipopubpomarosa-1, CBSI3aHHOTO CO
3JI0KAYECTBEHHBIMH  OmyxoyiiMu  obosiouek  mepudepuyeckux  HepsoB  (300ITH);

MakporiaodbynmnHemMun BanbneHcrpema nim Menyniob1acTOMBL
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[00130] B HekOTOpbIX BapHaHTAaX peaju3alUdd paK BBIOPAH U3 MOYEYHO-KJIETOYHOM
KapuuHOMBbI, renaroue/uttossipuoil kapuuHombl (HCC), remato0macToMbl, KOJIOpEKTaJIbHOM
KapIUHOMBI, KOJIOPEKTAILHOTO paKa, paka TOJICTOM KHIIIKHU, paKa MPSMON KUIIIKH, PaKa aHAJIbHOTO
KaHalla, paka SMYHUKOB, OIHTEIHAJBHOIO paka SHYHUKOB, KapIUHOMBI SIMYHUKOB, paka
dautonueBoil TpyObl, MAMUJUISIPHON CEPO3HON IIUCTAEHOKAPLMHOMBI, MANHJUIAPHOW CEPO3HOM
kapuuHomel MaTku (UPSC), rematocxonaHrnoOKapluHOMBI, CAPKOMBI MAarKUX TKaHEH, KOCTEH H
CHHOBHAJILHOMN CapKOMBI, pPabIOMUOCAPKOMBI, OCTEOCapPKOMBI, XOHAPOCAPKOMBI,
AHAIUIACTMYECKOr0 paka IIMTOBUAHON JKeJle3bl, aAPEHOKOPTUKAJILHON KapLHMHOMBI, paka
MO/KETyIOYHOM Kese3bl, KAPLUUHOMBI MPOTOKOB IODKENTyTOYHON >KeJe3bl, aJeHOKAPLUHOMBI
OJDKEJTYI0YH O JKeJIe3bl, TIIMOMBI, paka FOJIOBHOIO MO3ra, Heiipodubpomarosa-1, CBI3aHHOTO CO
3JI0KAYECTBEHHBIMH  ONyXOJsiMH  oOojiouek  mepudepuueckux  HepsoB  (30O0IIH),
MakporiodynuHemun BanbaeHcrpema uin Meayiio01acTOMBL

[00131] B HekoTOpBIX BapuaHTaX peajM3alUdd pPaK BBIOpAH W3 TeMaTOLEsUTIOJISIPHOI
kapuuHoMbel (HCC), remaro0nacTombl, paka TOJCTOW KHIIKH, paka MPSIMOM KHIIKH, paka
SUYHUKOB, SMUTEIHAIBHOIO PaKa SHYHUKOB, KAPLUHOMBI SHYHUKOB, paka (ayuionneBoi TpyOsl,
MaMWUIIPHON CEPO3HON LHUCTaeHOKAPLUUHOMBI, MANWUISIPHON CEPO3HOW KapLUUHOMBI MATKH
(UPSC), rematocxojaHTHOKApPLUUHOMBI, CAPKOMBI MAarkhxX TKaHEH, KOCTeH W CHHOBHAJIbHOM
CapKOMBI, PabIOMHOCAPKOMBI, OCTEOCAPKOMBI, aHAIJIACTHYECKOTO paka IIATOBHIHOW >KEJIe3bl,
APEHOKOPTHKAJIBPHOW KApUHUHOMBI, paka MOMKENTYAOYHOW >KeJe3bl, KAPLUHHOMBI TTPOTOKOB
MOKENTyIOYHON ~ JKeJie3bl,  QJIeHOKAPIUHOMBI  TMOKETYIOYHOH  JKeNe3bl,  TJIHOMBI,
HeiipopudpomaTosza-1,  CBA3aHHOrO  CO  3JIOKAYECTBEHHBIMH  ONMYXOJSIMH  O0OJIOUEK
nepupepuueckux  HepeoB  (300IIH), wmakpornoOynuHemuun  BanbneHctpema — wim
MeIyJUT00IaCTOMBI.

[00132] B HekoTOphIX BapuaHTaxX peajM3aldH YyKA3aHHBIA pak MpPencTaBiseT CcoOoit
renatoueuToNsapayo kapunaomy (I'LIK). B HekoTOphIX BapriaHTax peajn3aluy YKa3aHHBIA pak
npeacTaeiiseT coboi remarodnactoMy. B HeKOTOpBIX BapHaHTaX peai3alli paK MPEACTABISET
co0OoM pak TOJCTOM KHIUKH. B HEKOTOPBIX BapHAHTAX pean3aliil YKa3aHHBIN paK MPeacTaBisieT
co0OM pak mpsIMOI KHIIKH. B HEKOTOPBIX BapHaHTaX peaji3alli PaK MPEACTaBJsieT COOON pak
SIMYHUKOB WJIM KapLUUHOMY SIMYHHUKOB. B HEKOTOPBIX BapHMaHTaxX peaM3aliy yKa3aHHBIH pak
NPECTABNIET COOOW ASMHUTENHANIbHBIA paK SUYHUKOB. B HEKOTOPBIX BapHAHTAX peai3alliu

yKa3aHHBIH pak mpeacraBiser coboit pak ¢dasutonueBoit TpyOrl. B HekoTOphIX BapuaHTax
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peasM3ali  YKa3aHHBI  paKk  MpeAcTaBisieT  co0oil  MAmWUISIPHYID — CEPO3HYIO
IUCTAZIEHOKAPUUHOMY. B HEKOTOPBIX BapHaHTaX peajM3aliy YKa3aHHBIM PaK MPenCcTaBiseT
coboii manwusipHyo cepo3nyro kapunHomy MaTki (UPSC). B HekoTOpBIX BapHaHTaxX peajn3aliu
yYKa3aHHBIA pPaK MPENCTaBIsIeT COOOW TemnaTOCXOJAaHTHOKAPLUMHOMY. B HEKOTOphIX BapHaHTax
peayM3alii yKa3aHHBIM pak MPENCTaBIsIET COOOW CapKOMy MAarkux TKaHEH, KOocTed u
CHHOBHAJILHOM capkoMy. B HEKOTOpBIX BapHaHTaxX peajM3alliy yYKa3aHHBIN Pak MPEACTaBIsIeT
coboii pabgomuocapkoMy. B HEKOTOpPBIX BapHaHTaX peajM3alMd YKa3aHHBIA PaK MPEACTABISET
coboit ocreocapkoMy. B HeKOTOpbIX BapHaHTaX peald3allid pPaK TMPEACTABIIET COOOU
aIIacTUYUECKU N paK LIUTOBUIHOM Kene3bl. B HEKOTOPBIX BapUaHTaxX pead3aluy YKa3aHHBIN pak
NpeaCTaByIsieT OO0 aAPEHOKOPTHKAIBHYIO KapIMHOMY. B HEKOTOPBIX BapuaHTaX pear3aiuu
pak mpencraeiasieT CcoOOW paK MOMKENYIOYHOH JKele3bl WM  KapLUHHOMY ITPOTOKOB
MOJKETYIOUHON sKesyie3bl. B HEKOTOpPBIX BapuaHTax peaju3aludl YKa3aHHBIH pak IpecTaBiser
co0Oll aIeHOKAPIUHOMY IOKEIYIOYHOU JKejie3bl. B HEeKOTOPBIX BapuUaHTAX peau3aluu
YKa3aHHBIA pak MpeacTaBisieT coOOi oMy, B HEKOTOPBIX BapHaHTaX peajm3alii yKa3aHHBIN
paK mpexnctaBisieT COOOW 3JI0KaYeCTBEHHBIE OIMMyXOau 000souek mnepudepruueckux HEPBOB
(300ITH). B HekoTOpbIX BapHaHTaX peaJM3alidd YKa3aHHBIA paK MPEACTABIsIET COOOM
Heiipopudpomaros-1, ceszanubiii ¢ 30O0ITH. B HEKOTOPHIX BapHaHTax pean3alliil YKa3aHHBIH
pak mpencraensier cobol MakpormoOynmuHemuiro Bampnencrpema. B HEKOTOpBIX BapHaHTax
peasn3alii YKa3aHHbIH pak MPeACTaBsieT cO00i Menyio0nacTomy.

[00133] B HekoTOpHIX BapHAHTAX peasM3alUd YKa3aHHBIA pak MPENCTABIsSET COOOW OCTPBIi
mumpobnactabiii neitko3 (OJUI), octpeiii muenounssiii seiiko3 (OMJI), aapeHOKOPTHKAIBHYIO
KapUUHOMY, paKk aHAJIbHOTO KaHaja, PaK amnmeHOuKca, aTHIMHYHYK TePaTOuIHO-PaOIouIHYIO
OMyX0Jib, 0a3aJIbHO-KJIETOUHYIO KaPLHUHOMY, PaK JKETUHOrO MPOTOKA, PAK MOUYEBOrO MYy3bIPS, PaK
KOCTEH, OIyXOJIb MO3ra, aCTPOLUTOMY, ONMYXOJb T'OJIOBHOI'O MO3ra M CIUHHOTO MO3ra, TIIHOMY
CTBOJIA TOJIOBHOI'O MO3ra, aTHHYHYIO TEPATOUIHO-PAOIOUIHYIO OMYXOJIb EHTPATHHON HEPBHOM
CHCTEMBI, SMOPHUOHAJIbHBIE ONMYXOJH LIEHTPAILHON HEPBHOUM CHCTEMBI, PaK MOJIOYHOHN JKENe3bl,
OpoHxuanbHbIe OmMyxond, JuMmbpomy bepkurra, KapUUHOUTHYIO OMYXOJb, KAapLUHOMY
HEW3BECTHOW MEPBUYHON JIOKAJIN3ALHH, PAK EHTPAIbHON HEPBHON CUCTEMBL, PaK MIEUKH MATKH,
NETCKHe pAKOBbIe 3a00JIeBaHUS, XOPAOMY, XpOHWYEeCKui sumoruTapueii Jneiikos (XJLT),
XPOHHYECKHI  MHeJIOreHHbli  Jieliko3 (XMJI), XpoHHuYecKre MHEeIOonposH(pepaTuBHbIE

HApYLIEHHS, PaK TOJICTOW KHUIIKH, KOJOPEKTAJbHBIN paK, KpaHHO(papUHTHOMY, T-KJIETOUHYIO
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TUM(pOMY KOXKH, HHKAICYJIHPOBAHHYIO KapuuHOMy MosiouHoro npotoka (DCIS), smOpronanbHbIe
ONMyXOJHM, pPaK  JHAOMETPHUs, OJHeHAUMOOJIacTOMa, JSHEeHAMMOMY, paKk  MHINEBOJA,
acTe3noHeripobnactomy, capkomy HOwuHra, 3KCTpakpaHHAJIBHYIO TE€PMHUHOTEHHYIO OIMYXOJIb,
BHErOHA/THYIO T€PMHHOTEHHYIO OMYXOJb, PaK BHEMEUEHOYHOIO JKETUHOrO MPOTOKA, pPaK Ijasa,
(uOPO3HYIO TUCTUOLMTOMY KOCTH, PAK JKEJTUHOTO MYy3bIPs, PAK JKETYIKA, JKETYIOUYHO-KUIIIEYHYIO
KApUUHOMJHYK)  OMyXOJib, TAaCTPOMHTECTHHAIbHBIE CcTpomanieHbie onyxomu (THCO),
TePMHHOTEHHYIO  ONyXOJb, TIEPMHUHOTEHHYID  ONyXOJb  SUYHHUKOB,  TE€CTAlOHHYIO
Tpo(h0oOIACTUUECKYIO OMYXOJib, TJIMOMY, BOJOCATOKJIETOUYHBIH JIEWKO3, paK TOJOBBI U ILIEH, PaK
CepIua, renaToLeUTIOISIPHBIA pak, THCTHOLUTO3, Pak KieTok JlaHrepranca, mumbpomMmy XOmKKHUHA,
runoapuHrHAJIBHBIA PaK, BHYTPUIJIA3HYIO MEJIAHOMY, OMYXOJb OCTPOBKOBBIX KIJIETOK, CApPKOMY
Kanomm, pak moykw, rECTHOLUTO3 KJIeTOK JlaHrepraHca, pak ropraHd, JIEWKO3, paK r'yObl u
POTOBOIT MOJIOCTH, PakK Me4YeHH, HeMHBAa3UBHYIO JIOOysipHyo kapuuaomy (LCIS), pak nerkoro,
mampomy, CITH]I-accouunpoBaHHYO JTHM(BOMY, MAKPOTJIOOYITHHEMHIO, PAK MOJIOUYHOM YKEJTE3bI Y
MY’KUHH, MEAYJUIO0IaCTOMY, MEIYUIOSIHTEINOMY, MEJITAHOMY, KapLUUHOMY M3 KJIeTOK Mepkers,
3JI0KAYECTBEHHYIO ME30TeJIHOMY, METACTATUYECKUH TUIOCKOKJIETOYHBIN PaK IIed, HEBBISBJICHHOM
MEePBUYHON JIOKAJIM3ALUN, CPEINHHYIO KapuHOMY, cBsi3aHHyI0 ¢ reHoM NUT, pak pra, cuHapom
MHOKECTBEHHOH OSHIOOKPUHHONH HEOIUIA3HH, MHOXECTBEHHYIO MHEIOMY/IIJIa3MOKIIETOUH YO
OIyXOJIb, (byHTOHIHBIH MHKO3, MHEJTOTUCILIACTHYE CKHI CHHJIPOM,
MHEJIOAUCILIACTHYECKYIO/MUETONPONU(PePaTHBHYIO HEOIUIA3HI0, XPOHUYECKHH MHEIOTeHHBbIH
neiiko3 (XMJI), octperit muenounansiii jeiko3 (OMJI), MueaomMy, MHOKECTBEHHYIO MHEIOMY,
XPOHHYECKOE MHUENONPOoH(EPaTHBHOE HAPYLIEHHE, PaK HOCOBOH MOJIOCTH, PAaK MPUAATOUHBIX
nasyx HOCa, paK HOCOTJIOTKH, HEHPOOIACTOMY, HEXOMKKUHCKYIO JTUM(POMY, HEMETKOKIJIETOYHBIH
paK JIErKoro, OpaJibHBIA pakK, pak POTOBOM MOJIOCTH, paK I'yObl, pak POTOTIOTKH, OCTEOCAPKOMY,
paK SIMYHUKOB, PaK MOPKETYIOYHON KeJie3bl, MAMMIJIOMATO3, MaparaHriioMy, paK MpUIATOYHBIX
nasyx HOCa, paK HOCOBOW IMOJIOCTH, PaK MapalMTOBHAHBIX KeJjie3, PaK IOJIOBOrO 4YieHa,
(dapuHreaspHbli  pak, (HEOXPOMOLUTOMY, OMYXOJH MAPEHXUMbI LIHIIKOBHAHOH JKEJEe3bI
NPOMEKYTOUHOW mudepeHuaniny, THHeOO0IacTOMY, OMyXOjb rUnodusa, MIa3MOKIETOYHYIO
OINyXOjib, TUJIEBPOJIETOYHYIO OJIaCTOMY, paK MOJIOYHOH JKee3bl, MEePBHUYHYIO JHUM(POMY
nentpanbHoil HepBHO# cuctembl (IIHC), pak mpencraTenpHON jKene3bl, pak MPSIMOW KHIIKH,
MOYEUHO-KJIETOUHBIA PaK, CBETJIOKJIETOUHYIO KApPUHMHOMY MOYKH, PaK MOUYEUHOW JIOXaHKH, PaK

MOYETOYHHUKA, MTePEXOIHO-KIETOUYHBIH paK, peTHHOOIacToMy, pabIOMHOCapKOMY, paK CIFOHHOM
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JKene3bl, capkoMy, cuHapoM Cesapu, pak KOXKH, MEJKOKJIETOYHBIH pak JIETKOro, paK TOHKOM
KHIIIKH, CAPKOMY MSTKHX TKaHEH, MIOCKOKJIETOYHYIO KaPUUHOMY, CKBAMO3HBIH PaK IIed HEesICHOM
NEPBUYHON JIOKAJTH3ALHH, TUIOCKOKJIETOUHYIO KapuuHoMy rojioBsl u mien (ITKI'TI), pak sxenyaxa,
CyInpaTeHTOpUaJIbHbIE TPUMUTHBHBIE HEHPOIKTOAEPMANIbHBIE OMYXONH, T-KJIETOUHYIO TUM(BOMY,
paKk siMuKa, paKk ropjia, THMOMY, KapLHHOMY BUJIOYKOBOW >KeJIe3bl, paK IIUTOBHIHOW JKeJIe3bl,
MEePEeXOAHO-KJIETOYHBI paKk IMOYEUHOM JIOXAaHKH M MOYETOUHHKA, TPOMHOM HEraTuBHBIM pak
mosounoit skene3sl  (THPMIK), recraumonHyro TpodoOracTHYECKy0 OMyXosb, OIMYXOJb
HEM3BECTHOW MEPBHYHOW JIOKAJIM3AIMH, ATHIIHYHBIA PaK B IE€TCKOM BO3pPACTe, PaK YPETPHI, paK
MAaTKH, CApKOMY MaTKH, MakporioOyiuHemuo BansaencTpema mnu onyxons Bunmsmca.

[00134] CoemuHeHHs] COIIACHO HACTOSIIEMY H300PETEHHIO MOTYT OBITH MPUMEHEHBI ISt
JIEYSHUs] BOCMAJUTENBHBIX WM OOCTPYKTHBHBIX 3a00JIEBAHUI IBIXATENILHBIX IyTEH, MMPHBOLS,
HaIlpuMep, K CHUYKEHHUIO MOBPEXKICHUS TKAHEH, BOCIAJICHHS IbIXaTENIbHBIX ITyTel, OpOHXHAIBHOM
THIIePPEAKTUBHOCTH, PEMOIETUPOBAHUIO W IPOrpeCcCUPOBAHUIO 3a0oseBaHus.
BocnamutensHbie Wi OOCTPYKTHBHBIE 3a0O0JIEBaHUSI [BIXATENIBHBIX IyTeH, K KOTOPBIM
IPUMEHHMO HACTOsIIee H300peTeHne, BKIIIOYAIOT aCTMY JIFO00T0 THIIA WK T'eHe3a, BKIIIoYas Kak
SHIIOTEHHYIO (HEaJUIePru4ecKyi0) aCTMy U 3K30T€HHYIO (aJUIEPrUYecKyr0) acTMY, aCTMY JIETKOM
CTENIeHH, AacCTMy CpedHel CTelmeHH, AacTMy TSDKEJIOH CTeneHH, OpOHXHANBHYIO acTMY,
OpOHXHANBHYIO aCTMY (DH3MUECKOr0 HANPSKEHHS, TPOPECCHOHANBHYIO OPOHXHABHYIO ACTMY U
aCcTMy, BBI3BaHHYIO ClenyomuMu OaktepuaibHbiMi uHpekuusmu. Clenyer MOHMMATh, YTO
JIeYeHUE aCTMBI TaKyKe BKJIFOUYAET JIeueHHe CyObEeKTOB, HAIIPUMeEp BO3PacTOM MeHee 4 1in S JieT, y
KOTOPBIX UMEFOTCSI CUMIITOMBI CTPHIOPO3HOTO IbIXaHHS U KOTOPBIM MOCTABJIEH UJIH MOXKET OBbITh
IIOCTaBJIeH JMAarHo3 «JeTH C CTPHIOPO3HBIM AbIxaHHeM» («wheezy infants»), ycraHoBieHHOI
KaTerOpUH MALMEHTOB C CepPbe3HBIMU MpobieMamMu CO 3MOPOBbEM U HA JAHHBI MOMEHT YacTo
UMEHYEMBIX KaK aCTMATHK HA4YaJIbHOW WJIM PAHHEH CTaauu.

[00135] TIIpodunaktuyeckyro >GGEKTHBHOCTh HPH JIEUYEHHH AacCTMbl MOATBEPKIAIOT IO
CHIDKEHHIO YaCTOThl WM TSDKECTH CHMITOMATHYECKOTO MPUCTYNa, HAMpUMEP OCTPOro
ACTMATHYECKOTO HJIH OPOHXOKOHCTPUKTOPHOIO MPUCTYIIA, MO YIYYIIEHUIO (PYHKIIMH JIETKUX HJTH
YAYYIIEHHOW THIePPEaKTUBHOCTH [bIXaTelbHbIX NyTell. OHAa MOXKET MONMOJHUTENBHO OBbITh
NOATBEPIKAEHA MO CHIKEHUIO HEOOXOAMMOCTH B APYrOd CUMIITOMATHYECKOH TEPANUH, TAKOH KaK
Tepanusl OJis WM HamnpaBlieHHass HAa OrpaHWYEHHe WM MPEKpalleHHe CHUMITOMATHYECKOrO

npucTyna npu €ro BOSHUKHOBCHUH, HAIIPUMED, MPOTUBOCHAJIUTEIIbHAA WUJIU 6p0HXO.]'II/ITI/ILIeCKa$I.
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IpodunakTuueckuii MOJOKUTETBHBIN A3PPEKT MPH aCTME MOXKET, B YACTHOCTH, ObITh OUEBUJIEH Y
CyOBEKTOB, CKJIOHHBIX K «YTPEHHHM mpucTynam» («morning dipping»). « Y TpeHHHIA HTPUCTYII»
SIBJISIETCS  OOLIENPU3HAHHBIM ACTMATHYECKHM CHHIPOMOM, CBOWCTBEHHBIM 3HAYUTEIEHOMY
NPOLIEHTY ACTMATHKOB U XapaKTEPU3YIOIIUMCS IPHUCTYIIOM aCTMbI, HAIPUMED, TPUMEPHO MEXKIY
4-Ms 1 6-10 YacaMu yTpa, TO €CTh B MOMEHT, CYL€CTBEHHO OT/IAJICHHBIH BO BPEMEHH MPH OOBIYHBIX
YCIIOBHSIX OT KaKOW-JTM0O0 paHee BBEAEHHON CUMIITOMATHYECKON TEPATUH MPOTHUB aCTMBIL.

[00136] CoenuHeHHsI COIJIACHO HACTOSIIEMY H300PETEHHIO MOTYT OBbITh HPUMEHEHBI INpH
JPYTUX BOCTAJIHUTENbHBIX WK OOCTPYKTUBHBIX 3a00JIEBAHHSIX IBIXATEIbHBIX MyTEH H COCTOSIHUSX,
JUTS KOTOPBIX MPUMEHHMO HACTOsIIee H300PEeTeHHE, M BKIIIOYAIOT OCTPOE MOBPEKICHHE JIETKOTO
(OILVI), ocTpelii pecnupaTOpHBIA AUCTPECC-CUHAPOM/ PECHHPATOPHBIA IUCTPECC-CHUHIAPOM
B3pocibix (PIICB), xporuyeckoe 00CTPYKTUBHOE 3a00/IEBAHNE JIETKUX, IbIXaTEIbHBIX MyTeH HIIH
nerkoro (XOBJI, XOBAII uwaun COLD), Biittouasi CBSI3aHHbIE C HUMU XPOHHYECKHI OPOHXUT HIIH
OmBIIIKY, 3M(puzeMy, a Takke 000CTpEeHHe MHIEePAKTUBHOCTH IbIXaTEIbHBIX IyTel BCIIEACTBHE
UHOM JIEKApCTBEHHOM Tepamnuy, B YACTHOCTH, MHOM WMHTAaJSILIUOHHON JIEKAPCTBEHHON TEepaIuu.
Hacrosiiiiee n3o0pereHne Takyke MOXKeT ObITh MPUMEHEHO UIs JieueHHus: OpoHxuTa JFoOOro Tuma
WA TeHe3a, BKIOYas, HO HE OrpaHWYWBAsCh HMH, OCTPBIHA, apaxucoBbiii (arachidic),
KaTapajbHBINA, KPYIMO3HBIH, XPOHUYECKUH WM THOWHBIA  TyOepKyle3HbIi OpOHXHUT
JIOTIOTHUTENFHO BOCHAIUTENbHBIE HIIH OOCTPYKTHBHBbIE 3a00JIEBAHUSI [BIXATENbHBIX MYTEH, K
KOTOPBIM MPUMEHNMO HACTOsIIEE H300PETEHHE, BKITIOUAOT MHEBMOKOHIO3 (BOCTIAMTEIHHOE, KaK
npaBui0 mpodeccruoHaabHOe, 3a00NeBaHMe JIETKHX, YacTO COMPOBOXKIAEMOE OOCTPYKIHEH
IBIXAaTENbHBIX MyTed, b0 XPOHUYECKOe, JIMOO OCTpPOe, W BBHI3BIBAEMOE MHOT'OKPATHBIM
BIBIXaHUEM IbLIEH ) JTFOOOr0 THIA ¥ FeHe3a, BKJIFOUasi, HalpuMep, aTIOMHHO3, aHTPaKo3, acOecTos,
XaJIMKO3, TITHJI03, CUIEPO3, CUIINKO3, Tabako3 ¥ 0ACCHHO3.

[00137] Uro kacaeTcs HOPOTHBOCHAJUTEIHHOM AKTHBHOCTH, B YACTHOCTH, CBS3aHHOM C
HHrUOMPOBAHMEM aKTHBALUU S03UHO(DUIIOB, COEANHEHHS COTJIACHO HACTOSLIEMY H300PETEHHIO
TAK)KE MOTYT OBITh IPUMEHEHBI ISl JIEUEHUs aCCOLMUPOBAHHBIX C S03UHODUIIHENH HAPYILIEHUH,
HampuMep, 303UHO(PHIINN, B YaCTHOCTH, ACCOLHHPOBAHHBIX C D03MHODWINENH HapyIIEeHHIt
IBIXAaTENbHBIX MyTed (HampuMep, C BO3HHKHOBEHHEM MATAJIOTHYECKOH 303MHO(HIIBHON
UHQUIBTPALUN JIETOYHBIX TKAHEH), BKJIOYash TUMEPIO3MHODUINIO, TAaK KAaK OHA OKAa3bIBAET
BO3/EWCTBUE HA IbIXaTENbHbIE MYyTH W/WJIM JIETKHWE, a TAK)KE, HAIMpUMep, aCCOLUUHUPOBAHHBIE C

503UHOGUIMER HAPYIIEHUS [bIXaTENbHBIX MyTEH, CIEAYIOIIHE 32 WK COMPOBOXKIAEMBIE
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cunapomoMm Jleddnepa, >03MHOGWIBHYIO MHEBMOHHWIO, MapasuTapHble (B YaCTHOCTH,
MHOTOKJIETOYHBIE) 3apakeHus1 (BKIIIOUAsI TPOMUYECKYIO S03UHOQIIHIO), OPOHXOMYJIbMOHAJIBH bIH
acrmepruuies, y3eJIKoBbIi noauapTepuuT (Brirouas cuaapoM Yepmka-Ctpoca), 303MHOPUIBHYIO
r'paHyJieMy 1 aCCOLUHPOBAHHbIE C 303MHOMUIINEN HAPYILIEHNUS, BIHSIOIINE HA IbIXaTEbHBIE Ty TH,
BBI3BAaHHBIE PeaKInell Ha JIeKapCTBEHHBIHN Mpemnapar.

[00138] CoenuHeHwHsI COTIIACHO HACTOSIIIEMY U300PETEHHIO TAK)KE MOT'YT OBITh TPHMEHEHBI JIJIsI
JIeUEHHs] BOCHAJIMTENbHBIX WJIH AJUIEPrUYECKUX COCTOSHHH KOXKH, HalpUMep, ICOopuasa,
KOHTAKTHOTO JI€PMATUTA, ATOMHYECKOr0 IepMATHTa, THE3IHOW aJIoNeuuH, MOJIuMOpdHOI
SPUTEMBI, TepHeTH(HPOPMHOTO IePMATHTA, CKIEPOAESPMHUH, BUTHIIUTO, AJTIEPIrHUECKOr0 BACKYJIUTA,
KpamuBHHIL, Oymae3Horo mneMpuronaa, SPUTEMATO3HOW BOJTYAHKH, CHCTEMHOH KPAaCHOM
BOJYAHKHM, OOBIKHOBEHHOH Iy3bIPUaTKH, CJIOMCTOM IYy3bIPYATKH, apaHEOIIaCTHUECKOM
Ny3bIPYATKH, MPHOOPETEHHOro OyJ/UIE3HOrO AMUAEPMONIN3A, OOBIKHOBEHHBIX YIped U APYrux
BOCTIAJINTENIBHBIX WIN AJJIEPIrHYECKUX COCTOSTHUN KOXKH.

[00139] CoenuHeHus COMIACHO HACTOALIEMY H300PETEHHUIO TAK)KE MOT'YT OBITh IPHMEHEHBI IJ1s1
JIeUeHus APYrux 3a00IEeBaHNHN UM COCTOSIHI I, TAKUX KaK 3a00JIEBAHNUS MIJTH COCTOSHUSI, UMEIOIINE
BOCIAJIMTENIbHBIH KOMIIOHEHT, HAIPUMep, JieueHHs 3a00JIeBaHUN U COCTOSIHUI IJIa3, TAKMUX Kak
aJjulepruveckie 3a0OoJeBaHus IN1a3, KOHBIOHKTHBHT, CYXOW KEPATOKOHBIOHKTHBUT U BECEHHHIA
KOHBIOHKTUBHUT, 3a00JieBaHus, MOpaKalollMe HOC, BKJIOYAs aJUIEPIHYECKUid PUHHUT W
BOCTIAJIUTENBHOE 3a00JIeBaHIE, KOTOPOE MOYKET BKJIIOYATh B Ce0Sl ay TOMMMYHHBIE PEAKIHH HJTH
UMETh ayTOMMMYHHBI KOMIIOHEHT WJIM JTHOJIOTHIO, BKJIFOUasi ayTOMMMYHHBIE HApYIIEHHS CO
CTOPOHBI KPOBETBOPHOW CHCTEMBI (HAMpHUMeEp, T'eMOJIMTHYECKAss AHEMHS, THIIOIIACTHYECKas
aHEeMUsI, BpPOJKIEHHAs ariacTHYeCcKast aHEMHUS U HAXOMATHYECKast TPOMOOIUTONEH ST ), CHCTEMHAS
KpacHas BOJIYAHKA, PEBMATOHMIHBIA AapTPUT, MOJMXOHAPHUS, CKJIEPOAEPMHUS, TPaHYJIEMATO3
Berenepa, nepMaTOMHO3UT, XPOHHYECKHN AKTHBHBIA TEMAaTUT, TSKENash MHUACTEHHS, CHHAPOM
Crusena-/I>kOHCOHA, MANOMATHYECKAS LIEJIHAKUS, Ay TOMMMYHHO€E BOCTIAJIMTEIbHOE 3a00/ieBaHIe
KHIIeUyHHKa (HampuMmep, sI3BEHHbIH KOMUT W Oosne3ns KpoHa), CHHAPOM pa3apasKeHHOTrO
KHIIEYHHKA, TJIFOTEHOBasi OOJie3Hb, TMEPHOAOHTHT, 3a0o0JieBaHUWE THAJIWHOBBIX MeMOpaH,
3a0oyieBaHre TMouek, 3a00JIeBaHME IMMOYEUYHBIX KJIyOOYKOB, aJKOrojibHas OOJE€3Hb IEYEHH,
pacCesiHHBIN CKJIEpO3, SHAOKPHHHAs opOutomarus, Oone3Hb [ peliBca, capkoMI03, aJIbBEOJIHT,
XPOHHYECKHIA THIEPYYBCTBUTENbHBIN THEBMOHUT, PACCESIHHBIN CKJIEPO3, EPBUYHBIN OHTHAPHBII

nuppo3, yeBeut (mepemnHuidl u 3amHuii), cuHapom IllerpeHa, Ccyxoil KepaTOKOHBIOHKTUBUT H
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BECEHHUI1 KEPATOKOHBIOHKTHBHT, HHTEPCTHLHATBHBINH (PHOPO3 JIETKOro, NICOPHATHYECKUI apTPHT,
CUCTEMHBIH IOBEHUAJIBHBIA HAUONATHYECKUI apTPUT, KPUONHUPHUH-CBI3AHHBIN MEPHOONYECKUil
CHHIPOM, He(DPHUT, BACKYJHT, JUBEPTHKYJIUT, HHTEPCTULUABHBIN LIUCTUT, INIOMEPOIyHeppur (C
He(POTHUECKHM CHUHAPOMOM H 0€3 Hero, HampuMep, BKJIOYAsi HAXOMATHYECKUH He(hPOTHUECK I
CHHIPOM WM HeppONmaTHIO MHUHUMAJbHBIX HW3MEHEHHI), XPOHHYECKas TIpaHyJIeMaTO3Has
00e3Hb, SHIOMETPHO3, JIEMTOCIUPO3HOE 3a00IeBaHIE MOYEK, TIayKoMa, 3a00/IeBaHNE CETYaTKH,
CTapeHue, royioBHasi 00Jb, 0OJIb, KOMIUJIEKCHBIH pEernoHapHbINA 00eBOi cuHAPOM, runepTpodus
cepaua, MmoTeps MBILIEYHONH MAacChl, HapyLIeHHs] Katabonm3Ma, OKUpEeHue, 3aepKKa Pa3BHTHS
IUI0Z1A, TUMEePXOJIeCTEpUMHS, 3a00JIeBaHIe CepAla, XPOHUYECKAsl CepIevHass HeOCTATOYHOCTb,
Me30TeINOMa, aHTHAPOTHYECKAs: IKTOAepMAIbHAs qucIuiasusi, 3a0oseBanne bexuera, cuHapom
Heep)KaHUs [UIMeHTa, Oone3nb IlepkeTa, MAHKPEATHT, HACIEACTBEHHBIH CHHAPOM
nepeMeXaroIencsl JIMXOPaaAKH, acTMa (ajulepruyeckas U HeaJuIepruyecKasi, Jierkasi, CpemHsis,
TSDKENasi, pu OPOHXUTE W (PU3MUECKOM HAMPSIKEHHH ), OCTPOE MOBPEKAEHHE JIETKOrO, OCTPHIit
PeCIUpaTOPHBIA HCTPECC-CHHAPOM, 303WHO(DMIINS, THMOEPYyBCTBUTEIBHOCTh, aHaduIakcus,
HA3aJIbHBIA CHHYCHT, aJUIeprusl a3, 3a00JIeBaHus], BbI3BAHHbBIE BIBIXaHHEM JHOKCH/A KPEMHUSI,
XOBJI (ymeHblleHHE TMOBPEXKIECHUN, BOCHAJIEHHS ObIXAaTENbHBIX MyTeH, OpPOHXUAIBHOM
THIEPPEAKTHBHOCTH, PEMOIEUPOBAHKS HIJIH POrpecCUpoBanus 3aboseBaHus), 3aboyieBaHHE
JIETKUX, KHCTO3HBIH (hHOPO3, BhI3BAHHBIE KHCJIOTOM MTOBPEKACHHUS JIETKHX, JIETOYHAsI THIIEPTEH3US,
MOJTMHENPOTATHsI, KaTapaKTa, BOCMAJIEHUE MBI B COBOKYITHOCTH C CHCTEMHBIM CKJIEPO30M,
IEePMATOMHO3UT, MOJMMHUO3UT, MHO3HT C BKJIIOYEHHBIMH TENbLAMH, TsDKEIas MHACTEHHS,
THPOUAUT, OOJIe3Hb ANTUCOHA, KPACHBIN TUIOCKUH Jmiiai, nuader 1-ro tuna wim muaber 2-ro
TUTA.

[00140] B HekoTOpBIX BapHaHTAX peaM3alUU BOCHAIUTEIbHOE 3a00JIeBaHIE, KOTOPOE MOYKET
OBITh TOJBEPIKEHO JICUSHHIO B COOTBETCTBHH CO CIIOCOOAMU COMIACHO HACTOSILIEMY H300PETEHHIO,
BBIOPAHO M3 OCTPOH M XPOHHUUYECKOW MOMArPhI, XPOHHYECKOTO MMONArPHUYECKOrO apTpuTa,
1copuasa, MCOPUATHYECKOrO apTPUTA, PEBMATOMIHOTO apTPUTA, FOBEHUJIBHOTO PEBMATOHIAHOTO
apTpUTa, CHCTEMHOrO OBEHWJIbHOrO wuauonaruueckoro aprputa (CHOUA), xpuonupu-
accouuupoBaHHbIX nepuoanueckux cuaapomos (KAIIC) umu ocreoapTpuTa.

[00141] B HekoTOpBIX BapUaHTAX peaM3alUU BOCHAIUTENbHOE 3a00JIeBaHNE, KOTOPOE MOKET
ObITh TOABEPrHYTO JIEYEHHWIO B COOTBETCTBUH CO CHOCODAMH COIJIACHO HACTOSILEMY

n300peTeHuto, BeIOpaHo u3 3aboneBanus, onocpenosaHHoro TH17. B HekoTOphIX BapuaHTax

104



peanuzanuu 3abonesanue, onocpenosanHoe TH17, BeIOpaHO U3 CUCTEMHOI KPaCHOH BOJTUYAHKH,
PaCCesTHHOTO CKJIepO3a, BOCHAJMTEIBHOrO 3a00NeBaHus KHIIEYHNKA, BKIIodas Oorne3ns Kpona
WJIH SI3BEHHBIH KOJTHT.

[00142] B HexoTOpBIX BapUAHTAX PEAM3ALUU BOCHAIUTEIbHOE 3a00JIeBaHNEe, KOTOPOE MOKET
ObITh TOABEPrHYTO JIEYEHHUIO B COOTBETCTBUHM CO CHOCODAMH COIJIACHO HACTOSIIEMY
U300pETeHNIO, BBIOPAHO M3 AJUIEPTUYECKUX HAPYLISHHH, UMEIOLINX OTHOLIEHHE K CHHAPOMY
Illerpena, ocreoapTpuTa, COCTOSHHMH IJIa3, TAKMX KaK ajulepruyeckue 3aboyieBaHMs IJias,
KOHBIOHKTUBHUT, CYXOH KEpPaTOKOHBIOHKTHBHT W BECEHHHH KOHBIOHKTHBHT, 3a00JIeBaHMHS,
NOpakaroLe HOC, BKJIFOUAs AJJIEPrHUeCKUNA PUHUT.

[00143] B HexoTOpBIX BapHaHTaX peaM3ally BOCIAIUTENLHOE 3a00€BaHIE, KOTOPOE MOXKET
ObITb MOABEPrHYTO JIEYEHHIO B COOTBETCTBHH CO CHOCOOAMH COMJIACHO HACTOSIIEMY
U300peTeHnto, BBIOPAHO M3 KOHTAKTHOTO [€PMATHUTA, ATONHYECKOro AepPMATHTa, THE3THOM
ajioneuny, mOTUMOPQHOI dpUTeMBI, repneTu(HOPMHOrO AepPMATUTA, CKIEPOAEPMUH, BUTUJIIUTO,
aJUIEPrHYecKOr0  BaCKyJMTa, KPAlUBHUIBI, Oyie3Horo mnempuronsa, OOBIKHOBEHH Ol
Ny3bIPYATKH, CJIOUCTOH My3bIPYATKH, MAPAHEOIUIACTUYECKONW ITy3bIPUATKH, MNPHOOPETEHHOro
OyJJIE3HOTO DM AEPMOJIN3a ¥ IPYTUX BOCTAJIHMTEIBHBIX WIH JJIEPIUYECKIX COCTOSHHUN KOXKH.
[00144] B HeKOTOpBIX BapHAHTAX peaTH3ALNH MPEIIOKEHHOE COEAUHEHHE MOXKET ObITh
OPUMEHEHO ISl JIEYeHUs] BUPYCHBIX WH(EKIHH, 3a00ieBaHuil UM COCTOSHUI. B HekoTOphIX
BAPUAHTAX pEATH3ALMU HACTOSINEro H300peTeHHs] MPeJIOXKEeH CIOCO0 JIeUeHUs BHPYCHOTO
3a0ojieBaHusl, BBIOPAHHOTO W3 PETPOBHUPYCHBIX 3abosieBanmii, Takux kak BHY-1, BHUY-2,
yenoBeueckuii Bupyc T-kietounoro sefiko3a nepsoro tuna (HTLV-I), HTLV-II, HTLV-III, Bupyc
ummyHonedunuta obespsn (BUO), nmumbanenonartus-acconuunposannbiii Bupyc (LAV-2), T-
mumpoTtponssii Bupyc-I ob6e3psin (STLV-I), STLV-II, STLV-I, B-mumdortponHsiii BuUpyC
obe3bsin (SBL), Bupyc neiikoza rub6onoB (GALV), Bupyc neiikoza kopoe (BLV), Bupyc
uHpekunonnoit anemuu jomanuHeix (EIAV), Bupyc neiiko3a komek (FELV), Bupyc neiikosa
meimedt (MulV), Bupyc nefikoza ntun (ALV), npyrue BupycHble HWHGEKIHH, TaKue Kak
Hepadnaviridae (rematut B); Herpesviridae (Bupyc mpocrtoro repreca Tum I, BUpyC mpOCTOro
repreca tun 11, Bapunenna-3ocrep, Bupyc Jminreitna-bappa u untomeranosupyc); Parvoviridae
(uenoBeueckuii mapsosupyc B-19); Papovaviridae (Bupycer manuuioMsr uenoeka tun 1-60, JC u

BK); nokcBupyc (HarypajpHas ocma, Oejasi OCma, BaKIHMHHUS, OCMa O0E€3bsH, KOPOBbS OCIIA,
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JIOKHASI KOPOBBS OCIA UJIH BHPYC MCEBAOOCIIBI KOPOB, mapanokc win Opd-Bupyc, KOHTarno3HbIH

MOJUTIOCK) U PaKOBbI€ 3a001eBaHus, IUM(OMBI H JPYTHE JIEHKO3bI.

Kombunuposannas mepanus

[00145] B 3aBUCHMOCTH OT KOHKPETHOT'O COCTOSIHHSI WJIH 3a00sieBaHus], TPEOYIOIIEro JeYeHus,
JOTOJTHUTEJIbHBIE TEPANeBTHYECKHe areHThl, KOTOpble OOBIYHO BBOIAT IUISl JICUEHHS JAHHOTO
COCTOSIHHUSI, MOTYT OBITH BBEeI€HBI B KOMOWHAIIMH C COEOMHEHUSIMH U KOMIO3UIUSIMH COIJIACHO
HacTosIeMy u300peTeHni0. B KOHTekCTe HACTOSINErO OMHCAHHS  JIOMOJHUTEIbHBIE
TEPANEeBTUYECKUE areHThl, KOTOPBIe OOBIUHO BBOAST IS JICUSHHSI KOHKPETHOTO 3a00JIeBaHMSI HITH
COCTOSIHHSI, M3BECTHBI KaK «IOAXOmSAIINE sl 3a0OJIeBaHUSI MM COCTOSIHHSI, IOABEPraeMoro
JIEYECHUIOY.

[00146] B HekOoTOPBIX BapUAHTAX peaJU3alUH MPEACTABICHHOE COENUHEHHE WU ero
KOMITO3UIMIO BBOAST B KOMOWHALMK C OPYTHMMHU [POTUBOPAKOBBIMH, LUTOTOKCHUECKHMH HJIH
XUMHOTEPATIEBTUUECKUMH areHTaMH NAIEeHTy, B HEM HYKIAIOIIeMCsL.

[00147] B HeKOTOpBIX BapHaHTax peajM3alliy MPOTUBOPAKOBBIE WIM XUMUOTEpPANEBTHUYECKUE
areHThl, HCHOJb3yeMble B KOMOWHAIMH C COEOUHEHUSIMH WM KOMIIO3UIMSIMU COIJIACHO
HACTOSIIIEMY H300PETEHHIO, BKIIIOYAIOT, HO HE OrPaHHYHBAIOTCS UMH, MeThopMuH, heHdopmuH,
OyhopMuH, UMaTHHUO, HUIOTHHUO, TePUHUTHO, CYHUTHHHO, Kap(HUI30MHU0, camruHOCIopamMua A,
PETHHOEBYIO  KHCJIOTY,  ILHCIUIATHH, KapOOIUIATHH,  OKCAJHMIUIATHH,  MEXJIOPITaMUH,
nukiaodochamun, xmopamOyimi, udochamun, a3aTHONPUH, MEPKANTOMYPHH, TOKCU(IYpHUIUH,
dbropypanui, reMiuTablH, METOTPEKCaT, THOIYaHWH, BUHKPHCTHH, BUHONIACTHH, BUHOPEOHH,
BUHJE3UH, NOAO(DUUIOTOKCHH, 3TOMO3M/, TEHUMO3UI, TaQIymo3u I, MaKJINTAKCEN, JOLETAKCE],
HPUHOTEKAH, TOMOTEKAH, AMCAKPUH, aKTHHOMHLIMH, TIOKCOPYOHUIHH, AayHOPYOHIHH, BaJIpyOHIIHH,
UAapyOUIIMH, STHPYOUIINH, TUIMKAMUILIUH, MUTOMHLIMH, MUTOKCAHTPOH, MendanaH, OycynabdaH,
KarenuTaOruH, TIEeMETPEKCEN, OIOTHJIOHBI, 13-IMC- pETHHOEBYK KHCIOTY, 2-XnmA, 2-
XJIOPAE€30KCHAAEHO3UH, S-a3auuTuauH, S-propypammr, S-OV, 6-mepkanronypun, 6-MI1, 6-TT", 6-
THOryaHuH, abpakcan, AkkyTaH®, AktuaomunuH-D, Anpuamunua®, Anpyuun®, Apuautop®,
Arpunua®, Ana-Kopt®, Anpecneiikun, Anemtysymad, AJIMMTA, AnutpetuHouH, AnkaOaH-
AQ®, Ankepan®, MOJHOCTHIO TPAHC-PETHHOEBYIO KuCioTy, MHTepdhepoH-Anbda, AnbTpeTaMuH,
Awmetontepu, AmudoctuH, AmuHOrIyTeTHMHUA, AHarpenun, AHaHapoH®, AHACTPO30,

Apabunozumiuto3ut, Apa-1l, Apanecn ®, Apemua®, Apumunekc®, Apomasua®, AppaHoH®,
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Tpuokcuna meimbska, Ap3eppa™, Acnaprunaza, ATPA, Asactun®, Azanutuaud, BIJK, BXHM,
bennamyctun, bepannsymad, bekcaporen, BEXXAR®, bukanyramun, buKHY, brenokcan®,
Brneomunn, bopre3onud, bycyndan, Bycyndexc®, C225, JlelikoBopun kaybiusi, Kammnat®,
Kamnrocap®, Kamnroreunn-11, Kanenurabun, Carac™, Kap6onnarun, Kapmyctun, Kapmyctun
karncyna-ummiantat, Kasonekc®, CC-5013, CCI-779, CCNU, CDDP, CuuHY, Llepyounaua®,
Herykcumab, XnopamOyimn, Lutposopym @akrop, Knanpubuu, Kopruszon, Komeren ®, CPT-11,
Huranpen®, Iutozap-Y®, [{utokcan®, Jlakapbasun, akoren, Jaktunomuius, Japbenostun
Anbpa, [Jazaruuu6, Jaynomuuun, [aynopyOuuwmn Tmapoxnopun, JlayHopyOuiwH
munocoManbHbid, JlaynHoKcom®, [exanpon, Hemmtabun, Jlenvra-Kopred®, Jlensracon ®,
Henuneiikun, qudturokc, Hemouutr ™, Jlekcamerazon, [lekcamerason amerart, Jlekcamera3oH
Harpusi pocdar, Jexcazon, excrpasokcan, DHAD, DIC, Juonekc, Jouerakcen, Jokcun®,
Hoxcopyounun, Jlokcopyouumnu mumocoManbhbiii, Jpokcma ™, DTIC, DTIC-Dome®,
Hypanou®, Ddymekc®, Darrapa™, Dmmenc™, Dmokcatud™, Dibcnap®, IMuut®,
Onupybuund, OnoatuH Anbda, Dpburykc, DOpnotunud, OpBunus L-acmaparunasy,
Acrpamyctun, Itromn, Dronodpoc®, Ironosun Docdar, Dynekcun®, Ipepoaumyc, IBucTa®,
Oxcemecrtan, Papecton®, dacnonekc®, Demapa®, @unrpactum, Onokcypuaun, Onymapa®,
Onynapadun, Oropriekc®, @ropypaumi, Oropyparun (kpem), Onyokcumecrepon, Omyramu,
®omnosas kucinora, FUDR ®, ®ynasecrpant, [-KC®, I'epunutud, 'emiuradbun, I'emtysymad,
ozoramuiiul, Iemszap ImmBek™, Inmanen® xancyma-ummuiantar, [ M-KC®, Tozepenum,
I'paHyIOUMTAPHBIH  KOJOHUECTHMYIUPYIOLIHA  (DaKTOp, TpaHyJOLUTAPHO-MAKpOdaraibHbIi
KoJoHuectumynupytommii  paxkrop, anorentectnH®, Iepuentur®, Iekcampon, T'ekcanen®,
I'ekcametunmenamud, HMM, T'mkamtua®, ['mapea®, I'mmpokopT Anerar®, I'uapokopTH3O0H,
I'mapoxoptuzon Harpuiit ®ocdar, Tunpoxoptuson Harpuit Cykuunat, ['mapokopron docdar,
I'mapoxcumouernuna, Mopurymomad, MOpurymomad, Tuykceran, Mpamunua®, Wnpapybuuux
Hdexc®, Ud-ansda, Upochamun, IL-11, IL-2, Umatuaubd mesunar, Mmunaszon Kapbokcamun,
Hurepdepon ansha, Uatepdepon Anbda -2b (konstorar [1317), Uutepnetikun-2, MaTepnenikun-
11, Uatpon A® (untepdepon anbda-2b), Upecca®, Upunorekan, uzotperrnaonH, UkcabenuioH,
Hxcemmnpa ™, Kunponaza®, Jlanakopt®, Jlanatuaub, L-acnmaparunaza, LCR, Jlenanumgomun,
Jlerposon, JleiikoBopun, Jleiikepan, Jleitkua ™, Jleitnopun, Jleypokpuctus, Jleycratun ™,
Junocomaneueii Apa-11, Liquid Pred®, Jlomyctun, L-PAM, L-Capkonuzus, JIynpou®, JIynpou

Heno®, Marynan®, Makcunekc, MexnopatamuH, MexopaTaMuHa TUAPOXIopua, MenpaioH®,
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Menpon®, Merac®, Merectposn, Merectpon Arnerar, Mendanan, MepkantonypuH, MecHa,
Mecnekc™, Merotpekcat, Merorpekcar Hatpusi, Merunnpenau3onon, MeTtukopTeH®,
MuTtomunmd, Mutomunus-11, Murokcantpon, M-IIpegauzon®, MTC, MTX, Mycrtaprea®,
Myctun, Myrtamunua®, Munepan®, Mumonen ™, Munorapr®, HasenOoun®, Henapabus,
Heocap®, Heynacra ™, Heiimera®, Heiinoren®, HekcaBap®, Hunaapon®, HwunotuauO,
Hunyramua, Hunment®, xnopmernH, Hopannexc®, HopanTpoH®, OHmedt, OkTpeoTun,
Oxtpeorun aunerar, Odparymymad, Oukocnap®, OukoBuH®, OuTak®, Onkcan ™, OnpenBekuH,
Onpanpea®, Opazon ®, Oxcamuruiatus, [lakmatakcen, [laknmutakcen, CBA3aHHBIN ¢ Oenkamw,
Iamuaponar, ITanutymymad, Ilanpetun®, Iapammatun ®, [Tazonanud, Ileguanpen ®, I19T°
Hnurepdepon, Ilsracmaprasza, II9I dunrapctum, IIOI-MHTPOH ™, II0I'-L-acnaparunasa,
IIEMETPEKCE]], Ilentoctatun, ®enwmnananun Mycrapa, [lantuHon®, Ilanturon-AQ®,
Ipenuusonon, Ipenuuzon, Ipenou®, IIpokapbasun, [IPOKPUT®, IIponeiikua®, umriaHTar
Ipomudenpocnan 20 ¢ Kapmycrunom, ITypunton®, Panokcuden, Pesmumua®, Peymarpexc®,
Putykcau®, Putykcumad, Podepon-A® (Murepdepon anvda-2a), Pomumioctum, Pybexc®,
Pyoumomuiinna ruapoxnopun, Canmocratna®, Canpocratun JIAP®, Caprpamoctum, Comy-
Kopredp®, Cony-Menpon®, Copadenud, Crpaiicen™, STI-571, Crpenrosouun, SU11248,
Cyuuntuaun0, Cyrent®, Tamokcuden, Tapuesa®, Taprpetun®, Tacurua®, Takcon®, Takcorep®,
Temomap®, Temoszomomun, Temcupomumyc, Tenwnosunm, TECIIA, Tamumomun, Tamomun®,
Tepalluc®, Tuoryanun, Tuoryanun Tabmona ®, Tuodochoamun, Tuomnekc®, Tuorena, TICE®,
Torocap ®, Tomorekan, Topemuden, Topucen®, Toszutymomad, Tpactysymad, Tpeanma®,
Tperunoun, Tpekcamn ™, Tpusenokc®, TSPA, TAUKEPB®, VCR, Bektu6uxc ™, BenGau®,
Benkan®, Benesun®, Besanoun®, Buanyp ™, Bunaza®, Bunbnactun, BunOnactuna cynsdar,
Bunkacap PFS ®, Bunkpuctid, Bunopen6un, Bunopenbun taprpar, VLB, VM-26, Bopunocrar,
Botpuent, VP-16, Bymou®, Kcenoma®, 3anocap®, 3epamuu™, 3unekapa®,3onanexc®,
3051 IPOHOBYIO KUCOTY, 30uH3a, 3oMeTa® niti KOMOHHAITMH JTFOOBIX M3 BBIIIEYKA3aHHBIX.

[00148] B HekOTOpBIX BapHaHTaxX peaM3aldi UMMYHOOHKOJOTMUECKUI areHT MOXKET ObITh
BBEIEH BMeCT€ C COEIWHEHHEM COIJIACHO HACTOSIIEMY ONHCAHHWIO [UIS  JICUEHHS
nponrdepaTHBHOrO HApPYLIEHHs] COrJIACHO HACTOSIIEMY OMHCAHHIO. B KOHTEKCTE HACTOSILIETO
OIMUCAHKS TEPMUH KUMMYHOOHKOJIOTHYECKHI areHT» OTHOCHTCS K areHTy, KOTOpbIil 3¢ exkTrBeH

B YJIYUIICHUH, CTUMYJIUPOBaHUHU /M AKTHBAallUd UMMYHHOI'O OTBETA Y CY6’LGKTa. B HEKOTOPBIX
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BapHaHTAX peaji3alid BBEACHHE HMMYHOOHKOJIOTHUECKOI'0 areHTa BMECTE€ C COCIUHEHHEM
COIJIACHO HACTOSIIEMY ONMUCAHHIO HMeeT CHHepruyeckuii 3p ekt B JeueHnn paka.

[00149] B HekoTOpbIX BapuaHTaX peaju3alii COeIUHEHUE COTJIACHO HACTOSIIEMY OIKUCAHHUIO
BBOJSIT IOCJIENOBATENILHO IEepel] BBEICHHEM HMMYHOOHKOJIOTHUECKOrO areHTa. B HeKkOoTOphIX
BapHaHTAaX peaj3alui COSMHEHNE COrJIACHO HACTOSIIEMY OMHMCAHUIO BBOIST OAHOBPEMEHHO C
MMMYHOOHKOJIOTHYECKUM areHTOM. B HeKOTOpBIX BapuaHTax peajn3alui COSAUHEHHE COTJIACHO
HACTOSIIIIEMY ONMCAHMIO BBOJT MOCJEIOBATENIFHO IOCE BBEIEHUS WMMYHOOHKOJOTHYECKOTO
areHTa.

[00150] B HexkOTOpPBbIX BapUaHTAX peau3alui COeIUHEHUE COTJIACHO HACTOSAIEMY ONKCAHUIO
MOJKET OBITh BBEIEHO B €JMHBIH COCTAB C UMMYHOOHKOJIOTHUECKUM areHTOM.

[00151] WMMyHOOHKOJIOTHYECKHII AareHT MOXKeT MPEeACTaBJsiTh COOOW, Hampumep,
HH3KOMOJIEKYJISIPHOE JIEKAPCTBEHHOE CPEICTBO, AHTHTENO, MM OHOIOTHMYECKHI Mpernapar, Ml
Mautyro MoJsiekyiy (small molecule). IIpumeps! OHOTOrHYECKUX HMMYHOOHKOJIOTHYECKUX areHTOB
BKJIIOYAIOT, HO HE OI'PaHUUYUBAIOTCS UMHU, IPOTHBOPAKOBbIE BAKLIMHBI, AaHTUTENA U LIUTOKUHLI. B
HEKOTOPBIX BAPHAHTAX PEATU3ALMH AHTUTEJIO MPEACTABIsIeT COO0 MOHOKJIOHAIEHOE aHTHTENO.
B HexoTOpBIX BapHaHTax peain3alliid MOHOKJIOHAJIbHOE AHTUTEJNO SIBJISIETCS 'YMaHU3HMPOBAHHBIM
WJIH Y€JIOBEUECKHIM.

[00152] B HexkoTOpBIX BapuaHTaX peaN3allil UMMYHOOHKOJIOTHYECKHI areHT MPefCTaBJIsieT
coboii (1) aroHUCT CTUMYJUPYIOLIEro (BKJIIOYAss KOCTUMYJIUPYIOUIHIA) perentopa wuimm (1i)
AQHTATOHUCT WHTHOUpYIOIIero (BK/IIOUas KOMHTHOMpyrommii) curHajga y T-kimetok, oba wu3
KOTOPBIX MPHBOAT K YCUJIEHUIO aH THreH-Crienu(puueckoro T-KIeTOUHOro OTBETA.

[00153] OmnpeneneHnbie CTUMYJIHPYIOINAE U HHIHOHPYIOIIME MOJIEKYJIBI SBIISIOTCS WIEHAMH
cynepcemerictea uMmmyHorio0yuHOB (IgSF). OnHo 13 BasKHBIX CeMeNCTB MeMOpPaHOCBI3aHHBIX
JIMTAHOOB, KOTOpPbIE CBS3BIBAIOTCS C KOCTUMYJHPYIOLUIMMH WA  KOMHTHOUPYIOLIUMH
peuienTtopami, siBJisieTcsi cemelictBo B7, kotopoe Bkimouaer B7-1, B7-2, B7-H1 (PD-L1), B7-DC
(PD-L2), B7-H2 (ICOS-L), B7-H3, B7-H4, B7-HS (VISTA) u B7-H6. [Ipyroe cemeiicTBO
MeMOpPaHOCBSI3aHHBIX JIMTAHAOB, KOTOPBIE CBSI3BIBAIOTCS C KOCTHMYJUPYIOLUIUMH — WJIH
KOMHTHOHPYIOIUMHU pPeLenTopami, sipisiercsi ceMerictBo ®HO-Moexys1, KOTOpbIe CBSI3bIBAIOTCS
C pacmo3HaBaeMbIMH WieHamMHu cemelictea pernentopo ®HO, koropeie Brimouaror CD40 u
CD40L, 0X-40, OX-40L, CD70, CD27L, CD30, CD30L, 4-1BBL, CD137 (4-1BB),
TRAIL/Apo2-L, TRAILR1/DR4, TRAILR2/DRS, TRAILR3, TRAILR4, OPG, RANK, RANKL,
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TWEAKR/Fnl4, TWEAK, BAFFR, EDAR, XEDAR, TACI, APRIL, BCMA, LTPBR, LIGHT,
DcR3, HVEM, VEGI/TL1A, TRAMP/DR3, EDAR, EDAIl, XEDAR, EDA2, TNFRI,
mumpotokcun o/ TNFB, TNFR2, TNFa, LTBR, mumdorokcun alB2, FAS, FASL, RELT, DR6,
TROY, NGFR.

[00154] B HexkOTOpBIX BapuaHTaxX pean3allil UMMYHOOHKOJIOTHYECKUM areHT MpefCTaBIsieT
cOOOW IUTOKHH, KOTOPBIH MHrHOUpyeT akTuBauui T-kietok (Hampumep, IL-6, IL -10, TOP-f,
VEGF u ppyrue MMMYyHOCYHNPECCHUBHBIE LMTOKHHBI) WM IMUTOKHH, KOTOPBIH CTUMYJUPYET
aKTUBALMIO T-KJIETOK C LEIbI0 CTUMYJISILIUA UMMYHHOTO OTBETA.

[00155] B HekoTOpbIX BapHaHTaxX peaIn3alud KOMOWHAUMsS COEOWHEHHUH COrJIACHO
HACTOSIIIEMY OIHMCAHUI0O U MMMYHOOHKOJIOTUUECKOI'O areHTa MOXKeT CTUMYJupoBatb T-
KJIETOUHbIE UIMMYHHBIE peakluy. B HEeKOTOPBIX BapHaHTax peaju3allii HMMYHOOHKOJIOT HYEeCKHUH
areHT mpencTasisieT coOoit: (1) aHTAroHHCT OesKka, KOTOPbIA HHrHOUPYET aKTHBALHUIO T-KIeTOK
(HanpuMep, UHIHOUTOPEI UMMYHHBIX KOHTPOJIBHBEIX Touek), Takoi kak CTLA-4, PD-1, PD-L1,
PD-L2, LAG-3, TIM-3, ranexktun 9, CEACAM-1, BTLA, CD69, ranextun -1, TIGIT, CD113,
GPR56, VISTA, 2B4, CD48, GARP, PD1H, LAIR1, TIM-1 u TIM-4; umu (i1) aronuct Oenka,
KOTOPBIN MHrHOUpyeT akTuBauuio T-kietok, takoit kak B7-1, B7-2, CD28, 4-1BB (CD137), 4-
1BBL, ICOS, ICOS-L, 0X40, OX40L, GITR, GITRL, CD70, CD27, CD40, DR3 u CD28H.
[00156] B HexkoTOpHIX BapuaHTaX peaN3allil UMMYHOOHKOJIOTHYECKHI areHT MPeCTaBJIsieT
co0OM aHTArOHUCT MHTHOUPYIOLINX peunentopoB Ha kjetkax HK wiin aroHuCT akTHBHPYIOLIEro
peuenropa Ha kinerkax HK. B HekoTOpbIX BapraHTax pean3aluid HMMYHOOHKOJIOTHUYECKUN areHT
npencTaBiseT coOOH aHTATOHHUCT WMMYHOINIOOYJIMHIOTOOHOrO pelentopa KJIETOK KUJUIEPOB
(KIR), Takoii kak upuiaymad.

[00157] B HexkOTOpHIX BapuaHTaX PeaM3aLHH UMMYHOOHKOJIOIHYECKHI areHT MPEeCTaBIIsIeT
cO0Ol areHT, KOTOPbI HHIHOUPYET UM CHUYKAET YHCI0 MAKPO(aroB Wi MOHOLMTOB, BKITKOUAS,
HO He OrPaHHYMBAsICh MU, aHTATOHUCTHI PELIENTOPpa KoNoHHecTUMyupytotiero ¢akropa 1 (CSF-
1R), Takme kak aHturena-antaronuctel CSF-1R, Brmouas RG7155 (WO11/70024,
WO11/107553, WO11/131407, WO13/87699, WO13/119716, WO13/132044) umu FPA-008
(WO11/140249; WO13169264; W0O14/036357).

[00158] B HekOoTOpBIX BapHaHTAX peaM3alUd MUMMYHOOHKOJIOTHYECKHH areHT BBIOpaH H3
AHTATOHUCTUYECKUX AareHTOB, KOTOpbIE JIMTHPYIOT TOJOKHUTEJIbHBIE KOCTHMYJIHPYIOLIHE

penenTopsl, OJOKHPYIOIIHE AreHThl, KOTOPbI€ OCIaONAOT CHTHAI 4Yepe3 HHTHOMPYIOIIHE
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peLenTopbl, AHTATOHUCTHI M OAUH HJIK OOJiee areHTOB, KOTOPbIE CHCTEMHO YBEJIMUYHBAIOT YACTOTY
MPOTUBOOITYXOJIEBBIX T-xnerok, areHTshl, KOTOpbIE  IPEOJ0JIEBAIOT OTHAEJIbHBIE
UMMYHHOCYIPECCUBHBIE MTyTH BHYTPH OMYXOJIH WJIH MHUKPOOKPY KEHHs (Hampumep, OJIOKHPYIOT
CBS3bIBAHME C HMHTUOMPYIOIIUM pernentopoMm (Hampumep, B3ammopeicteus PD-L1/PD-1),
UCTOLIAIOT WJIM  WHTHOMPYIOT  peryistopHble T-kieTku (Hampumep, MNPHMEHEHHEM
MOHOKJIOHaIbHBIX aHTHTEN K CD25 (Hampumep, nakin3ymal) WU yTEM UCTOLIEHHS CBSI3aHHBIX
¢ mukporpanysamu antutes k CD25), uarubupyror merabonnueckue GpepmenTsl, Takue kak [DO,
WIA BOCCTAHABIIMBAIOT/MPEIOTBPAILAIOT SHEPrHI0 T-KJIETOK HMJIM UX HMCTOLIEHHE) M AareHThI,
KOTOpPBI€ 3aMyCKAIOT BPOXKIACHHYIO HMMYHHYIO aKTUBALMIO H/WJIM BOCHAJICHHE B JIOKAJIU3ALUSIX
OIyXOJIH.

[00159] B HexOoTOpBIX BapHaHTaX peaJu3allUd UMMYHOOHKOJIOIHYECKUI areHT MpeCTaBsier
coboit anrtaronucr CTLA-4. B Hekortopbix Bapmantax peanusaunu antaronuct CTLA-4
npencrasiser coboit antuteno-antaronuct CTLA-4. B HeKOTOpBIX BapHaHTaX peau3aLuu
antateno-antaronncr CTLA-4 mpencramser coGoit EPBOM  (ummmmymal) — wmm
Tpemenumymad.

[00160] B HexkOTOpBIX BapuaHTaX peaN3allliil HMMYHOOHKOJIOTHYECKHI areHT MPEeCTaBJIsIeT
coboti antaronuct PD-1. B HekoTOpbIX BapraHTax peanu3aiuu antaroHucT PD-1 BBoasT myrem
uH(}py3un. B HEKOTOPBIX BapUaHTaX peaU3alii HMMYHOOHKOJIOTHYECKUI areHT MPEeACTaBIIseT
cO0OM aHTUTENO UJIM €r0 AHTHTE€HCBA3BIBAIOIIYIO YaCTh, KOTOPAs CHEH(PHUECKH CBSI3bIBAETCS C
peuentopoM nporpamMmmupyemoii cmeptu-1 (PD-1) u uarubupyer akrusaocts PD-1. B HekoTOpbIx
BapraHTaxX peanmsaiuu antaronuct PD-1 mpencrasnsier coboit antuteno-anraronuct PD-1. B
HEKOTOPBIX BapHAHTAX peajn3aliu antuteno-antaronuct PD-1 npencraensier coboit OITJIMBO
(auBonymab), KUTPY/IA (nembpomusymatd) umn MEJIN-0680 (AMP-514; W02012/145493). B
HEKOTOPBIX BaApHAHTAX Peai3alii HMMYHOOHKOJIOTHYECKHI areHT MOYKET MPEACTABISTL COOOI
nuauan3ymad (CT-011). B HeKOTOpBIX BapHaHTax pean3alud MMMYHOOHKOJIOTHYECKHI areHT
MPENCTABIIIET COOOM PEKOMOMHAHTHBIN OENIOK, COCTOSIIUN WX BHEKJIETOUHOro mnomeHa PD-L2
(B7-DC), cutoro ¢ Fc-uacteio IgG1, HassiBaemoro AMP-224.

[00161] B HexkOTOpHIX BapuaHTaX peaTN3ali UMMYHOOHKOJIOIHYECKHI AreHT MPEeNCTaBIIsIeT
coboii antaronuct PD-L1. B HekoTopeix BapuaHTax peanu3auuu aHtaronuct PD-L1

npencraeiser coboit aHTUTeno-aHTaroHUCT PD-L1. B HeKOTOpBIX BapHaHTax peajn3aliu
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antuteno k PD-L1 npencrasnser coboit MPDL3280A (RG7446; W02010/077634), nypsaiaymabd
(MEDI4736), BMC-936559 (W02007/005874) u MCB0010718C (W02013/79174).

[00162] B HexkOTOpHIX BapuaHTaX pean3alliil UMMYHOOHKOJIOTHYECKUM areHT MpefCTaBIIsieT
cobori antaronnct LAG-3. B HekoToprix BapuaHTax peaju3auud aHtaroHuct LAG-3
npencraeyiser coboit antuteno-aHtaroHucT LAG-3. B HeKOTOphIX BapuaHTaxX peau3aluu
anturteno k LAG3 npencrasisier coboit BMC-986016 (W0O10/19570, WO14/08218), nmu IMP-
731, wim IMP-321 (WO08/132601, WO009/44273).

[00163] B HexkOTOpBIX BapuaHTaX pean3allil UMMYHOOHKOJIOTHYECKUM areHT MpefCTaBIIseT
coboti aronuct CD137 (4-1BB). B Hekotoprix Bapuantax peanu3aunu aronuct CD137 (4-1BB)
npexactapiser coboit antuteno-aroHucT CD137. B HekOTOpBIX BapHaHTaX pean3alid aH THTENIO
k CD137 npencrasnser coboit ypenymabd umu PF-05082566 (W012/32433).

[00164] B HexOoTOpBIX BapHaHTaX peaJu3allMd UMMYHOOHKOJIOIHYECKUI areHT MpeiCTaBsier
coboit aronrct GITR. B Hexoropsix BapuanTax peanusanuu aronuct GITR npencrasnser coboit
antuteno-arouuct GITR. B nekoropsix Bapuantax peammzaunu GITR antuteno mpencrasisier
coboit BMC-986153, BMC-986156, TRX-518 (W0006/105021, WO009/009116) unu MK-4166
(WO11/028683).

[00165] B HexkoTOpBIX BapHaHTAX peaM3alli UMMYHOOHKOJIOTHYECKHI areHT MPeCTaBJIsieT
coboii antaronuct IDO. B HekoTophix BapuaHTax peanusauuu antaronuct IDO mpencrasisier
coboii INCB-024360 (WO02006/122150, WOO07/75598, WOO08/36653, WO08/36642),
ungokcumon wim NLG-919 (W009/73620, WO009/1156652, WO11/56652, WO12/142237).
[00166] B HexkOTOpHIX BapuaHTaX peaTH3aLHH UMMYHOOHKOJIOTHYECKHI areHT MPEefCTaBJIsIeT
coboti arorrct OX40. B HekoTopsix BapuaHTax peanmzaunu aronuct OX40 npeacrasiser coOoi
antuteno-aronuct OX40. B Hekoropeix Bapuantax peaymzannn OX40 aHTUTENO MPeaCTaBIseT
coboit MEJIN-6383 unun MEJI-6469.

[00167] B HexkOTOpHIX BapuaHTaX PeaTM3aLHH UMMYHOOHKOJIOIHYECKHI areHT MPEefCTaBIIsIeT
coboii antaronuct OX40L. B Hekoropbix BapuaHTax peajm3auuu aHtaronuct OX40L
npencraeyiser coboi aHturteno-aHtaroHucT OX40. B HEKOTOpBIX BapHaHTaX pean3aliu
antaronuct OX40L npencrasnsier codoit RG-7888 (W006/029879).

[00168] B HexkOTOpHIX BapuaHTaX peaIn3all UMMYHOOHKOJIOTHYECKHI AreHT MPEeCTaBIIsIeT
coboti aronrct CD40. B HekoTopsix BapranTax peanusanuu aronuct CD40 npencrassier co0oi

antuteno-aroHuct CD40. B HeKOTOPBIX BapHaHTaX peau3alii HMMYHOOHKOJIOTHYECKUHN areHT
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npencrasisier coboit antarornct CD40. B HekoTOpbIX BapuaHTax peaiu3anuu antaronuct CD40
npencraeiser coboii antuteno-antaronuct CD40. B HekoTopeix BapuanTax peamusanuun CD40
AHTHTENO NPeacTaBiiseT co0o Tykatymymad Ui namnerysymad.

[00169] B HexkOTOpHIX BapuaHTaX pean3alil UMMYHOOHKOJIOTHYECKUM areHT MpefCTaBIIsieT
coboti aronnct CD27. B HekoTOphIX BapraHTax peanusanuu aronuct CD27 npencrassier co0oi
aronuctuueckoe CD27 antuteno. B HekoTopeix BapmaHTax peanuzanuu CD27 anTuTeno
npeacTapiser codoi BapauayMad.

[00170] B HexkOTOpBIX BapuaHTaX peaTNu3alll UMMYHOOHKOJIOTHYECKUM areHT MpefCTaBIsieT
coboit MGA271 (x B7H3) (WO11/109400).

[00171] B HeKOTOpBIX BapHaHTaX peaJu3alUd UMMYHOOHKOJIOIHYECKUI areHT MpenCTaBisier
coboii abaroBoma0d, amekarymyma0d;, adyry3ymad, anemTy3ymad, anarymomad madeHaTOKC,
anmojm3ymal, aresonumad, aeenymad, OmuHatymomad, BMC-936559, karymakcomaO,
aypeaiaymald, odmakajoctaT, 3mparty3ymald, HHIOKCHMOZ, HHOTy3ymaba  O30raMHLuH,
uHTeIyMyMad, ummmmymad, wusatykcumad, mnambOpomusymad, MED14736, MPDL3280A,
HUBOJIyMaO, oOWHYTy3ymabd, okapaty3ymad, odarymymad, omatatymad, mnemOposm3yma0,
OUIWIIH3, PATYKCUMAO, THIHIIUMyMa0, caMann3ymad wim TpemenuMymad.

[00172] B HeKOTOpBIX BapuaHTaX peaTN3allil HNMMYHOOHKOJIOTHYECKHI areHT MPeCTaBJIsieT
co0Ol  UMMYHOCTHMYJHPYIOLIHi areHT. Hampumep, aHtuTena, OJOKHPYIOIIHE  OCh
unrubuposanusi PD-1 u PD-L1, moryr 3amyckaTte akTHBHPOBAaHHBIE OMyXOJepeakTHBHbIe T-
KJIETKH, a TaKKe B KJIMHUYECKHX HCCIENOBAHMUSIX OBUIO MPOAEMOHCTPUPOBAHO, HYTO OHH
HHOYUUPYIOT  YCTOMYHMBBIA  NPOTHBOONYXOJIEBBI  OTBET B  BO3PACTAIOLIEM  YHCIIE
TUCTOJIOTHYECKHX CpPE30B OIyXOJieH, BKJIIOUasi HEKOTOPbIE THUIBI ONyXOJieH, KOTOpbIE
TPaIULMOHHO HE CUMTAIOT BOCIPHUMUYUBEIME K UMMyHOTepanuu. Cwm., Hanpumep, Okazaki, T. ef
al. (2013) Nat. Immunol. 14, 1212-1218; Zou et al. (2016) Sci. Transl. Med. 8. Antureno xk PD-
1 nuBonyma6 (Onmuso®, Briston-Myers Squibb, Taxske uzsectHoe kak ONO-4538, MDX1106 u
BMC-936558), nokazaio mOTeHUWaa s yaydileHus: o0liell BbDKHBAEMOCTH Y MALHEHTOB C
noueyHo-kyierounoi kapunHomoi (ITKP), y KOTOpBIX BOZHUKIIO TPOrPECCHPOBAHUE 3a00IEBAH S
B TEUCHHE, MOCIIe UM A0 AHTUAHTHOT'€HHO!N Tepanuu.

[00173] B HekOoTOpbIX BapUaHTaxX peaM3alUd HWMMYHOMOIYJHPYIOLIUNA JIEKAPCTBEHHBIN
npenapar  cneuu(puuHO HUHAYLMUPYET AamomTo3  ONMyXOJieBbiIX  kjieTok. OmoOpeHHbIE

MMM YHOMOAYJIUPYIOIINE JIeKAPCTBEHHBIE MPENapaTsl, KOTOPbIE MOTYT IPUMEHSTH B HACTOSIIEM
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n3zobperenny, BkmodaoT nomammaomun (ITomamict®, Celgene); nenamunomun (PepmuMua®,
Celgene), narenon mebyrat (IIuxkaro®, LEO Pharma).

[00174] B HexkOTOpHIX BapuaHTaX pean3allil UMMYHOOHKOJIOTHYECKUM areHT MpefCTaBIsieT
co0OW MPOTHBOPAKOBYIO BAaKIMHY. B HEKOTOPBIX BapHaHTAX peaM3alfH MPOTUBOPAKOBAS
BakuuHa BeiOpana u3 cunyJeinen-T (IIpoemxn®, Dendreon/Valeant Pharmaceuticals), kotopast
omoOpeHa [uis JIeUYeHHs CHMITOMATHYECKOrO WM MHHUMAJbHO CHMIITOMATHYECKOTO
METACTATUYECKOr0 YCTOWYHMBOIO K KACTPAaLMU paka MPenCTaTeNIbHOW jkeje3bl (FOPMOHAIBbHO-
pedpakrepHslii); u TamumoreH jarepnapensek (Mmmnmxuk®, BioVex/Amgen, panee u3BecTHBIIH
kak T-VEC), renernueckn MoauuuupoBaHHAs OHKOJHTHYECKAsh BHPYCHAs Teparmms,
OnOOpeHHasT Ul JIeUeHHsI HeolnepalebHbIX KOXKHBIX, MOAKOXKHBIX M Y3JIOBBIX MOPAKEHUU B
MenaHoMaxX. B HEKOTOPBIX BapHaHTAX pean3aldil HMMYHOOHKOJIOTHYECKHI areHT BhIOpaH 3
OHKOJINTHYECKOI BUPYCHOH Tepamnuu, Takou kak rnekcactumoren nepauupensek (I[lexcaBex/JX-
594, SillaJen/npexxne Jennerex Biotherapeutics), BHpPYC OCIOBAKIMHBI,  JIMIIEHHBIH
tumuguakrHa3el( TK), ckorctpyupoBanusiit ayist axcrpeccus I M-KC® nmpu renatonesirois pHO
kapuuHome (NCTO02562755) u wmemanome (NCTO00429312); mnenmapeomnpen (Peomu3un®,
Oncolytics Biotech), BapuaHT pecHHpaTOPHBIX KHIIEYHBIX «CHPOTCKHX» BHPYCOB (PEOBHPYC),
KOTOpbI€ HE PEIUTUIUPYIOTCS B KJETKaX, KOTOPble HE aKTUBHPOBaHbI RAS, mpu MHOKECTBE
pakoBbIX 3a0ojeBaHui, BKtOUas kojopektanbHbiii pak (NCT01622543); pak mpencrateabHOI
xkenespl  (NCTO1619813); mmockokierounsiii  pak rosoBel u  1men (NCT01166542);
aZeHOKapUHHOMY momkenyaounoit skene3sl (NCT00998322) u HeMENKOKJIETOYHBIN paK JIErKOro
(HMKJI) (NCT 00861627);, snamenotyuupe (NG-348, PsiOxus, mpekae H3BECTHBIH Kak
ColoAdl), anmeHoBHpYC, CKOHCTPYHMPOBAaHHBIH [JIsi 3Kcrmpeccuu mnosHopasmepHoro CD80 u
(dbparMeHTOB aHTHTE, crielupuIeckux B oTHowweHH Oeska T-kinetounoro peuenropa CD3, mpu
pake smunukoB (NCT02028117), meracraTuyeckue WM PaCHPOCTPAHEHHbBIE SMUTENHAbHBIH
OIMyXOJIM, TAKHE KaK MPU KOJOPEKTAIILHOM pPAaKe, paKke MOYEBOro My3bIps, MIOCKOKJIETOYHOM
KapUUHOME TOJIOBHI M 1Imed u pake cmoHHOH xene3sl (NCT02636036); ONCOS-102
(Targovax/mpexnae Oncos), aneHOBUPYC, CKOHCTpyupoBaHHbIN s dkcrnpeccuu [ M-KC®, npu
mesanome (NCT03003676); u neputoHea bHOM 3a00JIeBaHUH, KOJOPEKTAILHOM PaKe UJIH PaKe
smyaukoB (NCT02963831), GL-ONC1 (GLV-1h68/GLV-1h153, Genelux GmbH), Bupycs
OCIIOBAKI[MHBI, CKOHCTPYHPOBAHHBIH [Jisi JKCIOpEeccCHu OeTa-ranakto3unassl (Oera-ran)/Oera-

[JIYKOPOHUIAa3bl WM Oera-raj/Hatpuii-iomuaHoro  cummoprepa  denmoBeka  (hNIS),
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COOTBETCTBEHHO, ObLJIM M3yueHbI MpH MnepuToHeansbHOM kapuuHomarosze (NCT01443260); pake
dannonueBoit TpyOwl, pake smuHukoB (NCT 02759588); wmum CGO070 (Cold Genesys),
aZIeHOBUPYC CKOHCTpyHpoBaHHBIN i dkcrnpeccun ['M-KC®, nmpu paxe MOueBOro mysbIps
(NCT02365818).

[00175] B HekOTOpPBIX BapHAHTAX peAM3alUU UMMYHOOHKOJIOTUYECKHI areHT BeIOpaH u3 JX-
929 (SillaJen/mpexxne Jennerex Biotherapeutics), Bupyc ocmoBakuuHbl, jumeHHbId TK- u
dakTopa pocTa OCHOBAKIMHBI, CKOHCTPYHPOBAHHBIH JIsl DKCIPECCHU IMTO3UHICAMHHA3HI,
KOTOpasi CcrnocobHa mpeoOpa3oBEIBATh MPOJIEKAPCTBO S-(GTOPUHMTO3UH B LHUTOTOKCHYECKHI
npenapat S-propypauna, TGOl u TGO2 (Targovax/mpeskne Oncos), HMMYHOTEPAEBTHUECKUE
areHThl HA OCHOBE OEJIKOB, HalleJIeHHbIE HA IUIOXO MOIAIOLIMEcs Tepanmuu Mytanuud RAS; u
TILT-123 (TILT Biotherapeutics), CKOHCTPYHPOBaHHBIH aneHOBHPYC, 00o3Ha4yaembiii: AdS/3-
E2F-delta24-hTNFo-IRES-hIL20; u VSV-GP (ViraTherapeutics) BHPYC BE3HMKYJSIPHOTO
cromatuta (VSV), ckoHcTpyupoBaHHbIN s akcnpeccun riukonporendH (I'TI) Bupyca
muMouutapHoro xopuomenuHruta (Bupyc JIXM), KOTOpbI MOKET OBIThH AOMOJHUTEIHHO
CKOHCTPYUPOBAH JUISI  OKCIIPECCUM  AQHTHUI€HOB, IPEAHA3HAUEHHBIX JUII  YCHUJICHMS
anturedcnenuduueckoro oteera CD8" T-kieTok.

[00176] B HexkoTOpBIX BapuaHTaX peaN3allil NMMYHOOHKOJIOTHYECKHI areHT MPeCTaBJIsieT
coboti T-keTKy, CKOHCTPYHPOBAHHYIO ISl SKCIIPECCHH XUMEPHOTO aHTUTEHHOT'O PELIENTOPA, UITH
CAR. T-kjieTkH, CKOHCTPYUPOBAaHHBIE I OSKCIPECCHM TAaKOH XHMEPHOI'O aHTHI'E€HHOI'O
peuernropa, npueenenbl kak CAR-T kieTku.

[00177] CAR ObLHM CKOHCTPYHPOBAHBI TaK, YTO COCTOSIT U3 CBSA3BIBAIOLINX JOMEHOB, KOTOPbIE
MOTYT OBITh TIOJIyU€HBI U3 MPHPOAHBIX JIMTAHIOB, OJJHOLEIOUEUYHBIX BapHaOeIbHbIX (parMeHTOB
(scFv), mony4YeHHbIX M3 MOHOKJIOHAJIbHBIX aHTUTEN, CIeln(pUUEeCKUX B OTHOLIEHUH aHTUT'E€HOB
KJIETOYHOH MeMOpaHbl, CJIHMTBIX C OHJAOJAOMEHAMH, KOTOpbIE MPEACTABISIIOT  COOOi
¢yakuroHaneHeii koHel T-kierounoro peuentopa (TKP), takue xak CD3-m3eta cUrHaIBHBIH
nomen ot TKP, koropsie criocoOHBI TeHeprpoBaTh curHan aktuBaiuu B T-mmMdorurax. [pu
CBs3bIBaHHH C aHTUTeHOM naHHble CAR BCTpamBaroTCs B SHIOTE€HHBIE CHTHAJIbHBIC NMYTH B
Kkietke-3pdexTope U reHepUPYIOT AaKTHBHPYIOIIHWE CHUTHAJBI, MOJOOHBIE TEM, KOTOpBIE
WHUIIMAPOBaHbI kKomiyiekcom TKP.

[00178] Hanpumep, B HekoTOpbIX BapraHTax peanm3anun kjaetka CAR-T sBisiercs ogHol u3

Tex, kotopeie onucanbl B mareHte CIIIA 8906682 (uroHB, MOJHOE COAEpPKAHHE KOTOPOTO
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BKJIIOUEHO B HACTOSIIIEE OMUCAHUE TTOCPEICTBOM CCBUIKH ), KOTOPBIN omuchiBaeT kietkn CAR-T,
CKOHCTPYHUPOBAHHBIE TUISt conepKaHust BHEKJIETOYHOT O JIOMEHa, HUMEIOLIErO
AHTUTCHCBS3BIBAIOIMH OMeH (Takoi Kak OMeH, KOTopelid cBsi3biBaercst ¢ CD19), ciomteiii ¢
BHYTPHUKJIETOYHBIM CHUTHAJIBHBIM AOMEHOM T-KJIETOUHBIN pelenTOPHBIN KOMIUIEKC [3eTa Ienu
(takoit kak CD3 n3eta) ans pacno3HaBaHus aHTUTeHOB. B ciyuae skcnipeccun B T-kinerkax CAR
crnoco0eH TmepeHanpaBlisATh pPACIO3HABAHHE AHTUT€HA HA OCHOBAHUU CHEHH(PHUHOCTH K
cBs3bIBaHMIO aHTHreHa. B cmyuae CD19 anTHreH skcmpeccupyercs B 3J0KAYECTBEHHBIX B-
kietkax. Ha panHenii MomeHT mnpoBoautcss Oonee 200 KIMHUYECKHX HWCCIIEIOBAHUU C
MIPUMEH CHU EM CAR-T U1t LITAPOKO psana TOKA3aHUH.
[https://clinicaltrials. gov/ct2/resmiuts ?term=chimeric+antigent+receptors&pg=1].

[00179] B HeKkOTOpPBLIX BapHaHTAX peaU3ali UMMYHOCTUMYJIMPYIOLINI areHT MpeCTaBiseT
coboii aktuBaTop peruHoeBoro opdanunoro peuentopa y (RORyt). RORyt nmpencraeiser coboii
(baxTOp TPAHCKPHUIILUK C KIFOUEBOH pOJbI0 B muddepeHunannu u noanepxanun 3¢ dekropHbrx
cyononyssiuit tuna 17 CD4+ (Th17) u CD8+ (Tcl7) T-knetok, a Taxke muddepeHnnaninmu
€CTEeCTBEHHBIX CyOmOnyJsIui UMMYHHBIX KJIETOK, Beiaesomux [L-17, takux xak kietkn HK. B
HEKOTOPhIX BapuaHTax peanu3auuu aktuBatop RORyt mpencrasmser coboit LYC-55716
(JTumepa), KOTOPBIN B JAHHBIT MOMEHT IPOXOAUT OLEHKY B KJIMHHUUYECKUX HCCIEIOBAHHSIX MPH
neueHun conmuanbix onyxonei (NCT02929862).

[00180] B HexkoTOpHIX BapHaHTAX peaii3alii HMMYHOCTUMYJIMPYIOIIUA areHT MPeACTaBIIsIeT
co0OM aroHUCT WJIM aKTHBATOP TOJUI-ogo0Horo perentopa (TLR). Tloaxonsinue akTuBaTOphI
TLR sBxmouaror aronuct wim aktusatop TLRY, takor kak SD-101 ([dunasakc). SD-101
npencraeiser coboit mMmyHocTEMyupyoomuid CpG, KOTOpBI HM3y4arOT MpU B-KIETOYHOM,
domukynsapHoit u apyrux jgumbpomax (NCT02254772). Aronuctel wnm aktuBatopsl TLRS,
KOTOpbIE MOTYT MPHMEHSTh B HACTOSIIEM H300peTeHuu, BKIOYaroT mortonumon (VTX-2337,
VentiRx Pharmaceuticals), kOoTOpbIii H3y4arOT MpU IJIOCKOKJIETOYHOM paKe TOJIOBBI H IIEU
(NCTO02124850) u pake smunukos (NCT02431559).

[00181] [lpyyrue NMMYHOOHKOJOTHUYECKHE areHThl, KOTOPbIe MOT'YT IPUMEHSTH B HACTOSILLEM
u3obpetenun, BKoualoT ypenymad (BMC-663513, Briston-Myers Squibb), antu-CD137
MOHOKJIOHaIbHOe aHtuTeno, Bapmmiymad (CDX-1127, Celldex Therapeutics), antu-CD27
MOHOKJIOHAIbHOe  aHTHTeno, BMC-986178  (Briston-Myers ~ Squibb),  antu-OX40
MOHOKJIOHaJIbHOE aHnTuTeNno; upuiymad (IPH2102/BMC-986015, Innate Pharma, Briston-Myers
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Squibb), antu-KIR ™moHOkIOHaNmBPHOE aHTUTENO; MoHanmu3ymad (IPH2201, Innate Pharma,
AstraZeneca) anTu-NKG2A MOHOKJIOHAJbHOE aHTHTENO;, u dkanukcumad (GS-5745, Gilead
Sciences), antu-MMP9 antuteno, MK-4166 (Merck & Co.), antu-GITR MoHOKIIOHANBEHOE
AHTHUTEJO.

[00182] B HekoTOpBIX BapuUaHTAX pEATU3ALUN UMMYHOCTUMYJIMPYIOLIHI areHT BhIOpaH W3
anorysymaba, mubaMypTHaa, aroHMUCTAa WJIH aKTHBATOpa TOJUI-MOZOOHOTO pelenTtopa u
aktuaTopa RORyt.

[00183] B HekOoTOpHIX BapHaHTAX peAIU3aALUU HMMYHOCTHUMYJHUPYIOIIUNA JIEKApCTBEHHBIN
npenapaT HpeacTaBiisieT coOOW peKOMOMHAHTHBIA uenoBeueckuit uHTepsienkuH 15 (rhIL-15).
thIL-15 Obu1 MccnenoBaH B KIMHHYECKOH NMPAKTHKE B KAYeCTBE TEPANUH INPH MEJAHOME H
noueyHo-kierounor kapuuHome (NCT01021059 u NCTO01369888) u netikoze (NCT02689453).
B HeKOTOpBIX BapHaHTaX peaTH3alud UMMYHOCTHMYJHUPYIOIIHA areHT MPEACTABISIET COOOM
pekoMOUHAHTHBIN denoBedeckuit wuHTepierkuH 12 (rhIL-12). B HekoTOphIX BapuaHTax
peanu3alii MMMYHOTEparneBTHYeCKOoe cpenctBo Ha ocHoBe IL-15 mpencraeiser coOoit
rereponumepubiii IL-15 (hetlL-15, Novartis/Admune), CIUBHOH KOMIUIEKC, COCTOSIUMN U3
CHHTETHYECKON (popmbl dHIOreHHOro IL-15 B KOMILIEKCE C PACTBOPUMOI CBSI3bIBAIOIIEN OET0K
IL-15 ansda-uensio peuenropa IL-15 (IL15:sIL-15RA), koTOpbIit ObLT H3yYeH B KIMHHYECKUX
ucclieoBaHusX 1-it (as3bl Mpu MeJaHOME, MOYEUHO-KJIETOYHOH KapIHMHOME, HEMETKOKJIETOUHOM
pake JIETKOTO M IJIOCKOKJIeTOYHOH kapiuHome ronossl u 1men (NCT02452268). B HekoTOpBIX
BapHaHTaX peajn3alud pPEeKOMOMHAHTHBIA uyenoBeueckuid uHTepseikun 12 (thIL-12)
npencrasisier coboit NM-IL-12 (Ne consumedicines, Inc.), NCT02544724 umu NCT02542124.
[00184] B HexkOTOpBIX BapHaHTAX pean3alid HMMYHOOHKOJIOTHYECKHI areHT BEIOpaH U3 TeX,
kortopsie omucansl B Jerry L. Adams ET. AL., «Big opportunities for small molecules in immuno-
oncology», Cancer Therapy 2015, Vol 14, pages 603-622, monHOe coaepkaHHe KOTOPOro
BKJIIOYEHO B HACTOSIIIIEE ONMHCAHHNE MOCPEICTBOM CCHUIKH. B HEKOTOPBIX BapHaHTaX pean3aluu
HMMYHOOHKOJIOTHUECKUH areHT BEIOpaH U3 MPUMEPOB, onucaHHbiX B Tabmuue 1 B Jerry L. Adams
ET. AL. B HekoTOphIX BapHaHTax peajn3aluid UMMYHOOHKOJOTHYECKHH areHT NMPeaCTaBJIIeT
co0OW MaJyr0 MOJIEKYJy, HALIEIEHHYIO HA MMMYHOOHKOJIOTHYECKYIO MUIIEHb, BHIOPAHHYIO U3
TeX, KoTopble mpuBeneHsl B tabmuie 2 B Jerry L. Adams ET. AL. B HekoTOphIX BapuaHTax
peann3anuil MMMYHOOHKOJIOTHYECKUI areHT MpencTaBiisieT coOOi HH3KOMOJIEKYJIIPHBIN areHrT,

BLIOpAaHHBII U3 TeX, KOTOphie mpuBeneHbl B Tabuue 2 B Jerry L. Adams ET. AL.
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[00185] B HekOTOpBHIX BapHaHTAX peaTU3alUd MMMYHOOHKOJIOTHYECKHH areHT BBIOpaH H3
HU3KOMOJIEKYJIIPHBIX UMM YHOOHKOJIOTHYECKUX areHToB, onucanHeix B Peter L. Toogood, «Small
molecule immuno-oncology therapeutic agents», Bioorganic & Medicinal Chemistry Letters 2018,
Vol. 28, pages 319-329, momHoe comepskaHue KOTOPOH BKJIIOUEHO B HACTOSIEE OMHUCAHUE
MOCPENICTBOM CCHUIKH. B HEKOTOpBIX BapHaHTax pean3alid UMMYHOOHKOJOTWYECKUN areHT
npeacTaBiseT coOOM areHT, HalleleHHbIH Ha My TH corsiacHo onucanuio B Peter L. Toogood.

[00186] B HekOTOpBHIX BapHaHTAX peATHU3ALUN WMMYHOOHKOJIOTHYECKHH areHT BBIOpaH H3
areHToB, KOoTOpble omucaHbl B uctouHuke Sandra L. Ross et al, «Bispecific T cell engager
(BITE®) antibody constructs can mediate bystander tumor cell killing», PLoS ONE 12(8):
e0183390, monmHOE coaepskaHWe KOTOPOrO BKJIIOUEHO B HACTOsIEE ONHMCAHHE MOCPENCTBOM
CCBUIKM. B HEKOTOpBIX BapHaHTAX pean3aldil UMMYHOOHKOJOTHYECKHI areHT NpefCTaBisieT
co0oit aHTUTENO-KOHCTPYKT Oucnernuduueckoro pexpyrepa T-kinerox (BiTE®). B Hexoropsix
BapUAHTAX PeaM3alMy aHTUTENO-KOHCTPYKT Oucnennduyeckoro pexpyrepa T-kierok (BITE®)
npencraBiser coOOil aHTHTENO-KOHCTPYKT, Oucneuuuueckuii k CD19/CD3. B HekoTOphIX
BapHaHTaX AaHTHUTEJIO-KOHCTPYKT Oucmenududeckoro pekpyrepa T-kierok (BITE®)
npencraByiser coOoil aHTHTENO-KOHCTPYKT, Oucnenuduueckuii k EGFR/CD3. B HekoTopsix
BapHaHTaX aHTUTENO-KOHCTPYKT Oucnenuduueckoro pekpyrepa T-kierok (BiTE®) aktusupyer
T-knetku. B HEKOTOpBIX BapuaHTaX AHTHTEIO-KOHCTPYKT Oucrnenuduueckoro pekpyrepa T-
kietok (BITE®) aktuBupyer T-KJIE€TKH, KOTOPbI€ BBIAEISIOT LHUTOKUHBI, HWHIYLUPYIOLIHE
MOBBILIIEHNE JKCIpeccuu MoJiekysbl Meskkierounoi anresnn 1 (ICAM-1) u FAS Ha kierkax-
«cocensx» (bystander cells). B HeKOoTOpbIX BapHaHTaX aHTUTENO-KOHCTPYKT OHCHEH(PHUECKOrO
pekpytepa T-knerok (BITE®) aktuupyer T-kjieTKH, 4TO MPHBOAUT K HHAYLHPOBAHUIO JTH3UCA
KJIETOK-«COceiei». B HEeKOTOphIX BapHaHTAX peaM3alHuH KIETKH-(COCEIN» PACIOJIOKEHBI B
COJIUIHBIX OMyXOJIIX. B HEKOTOpBIX BapHaHTaX peaM3aliH JH3UPYEMbIE KIIETKH-KCOCEIN»
HaxoxasTcs B Onuszoct oT BiITE®-aktuBrpoBanHbix T-kjieTok. B HEKOTOpPBIX BapHaHTaX KJIETKHU-
«coceam» COAePIKaT OTPULIATENBHBIE MO OMYXO0Jib-accounnpoBaHHOMY aHTUreHy (OAA) pakoBbie
KJIETKH. B HEKOTOpPBIX BapHaHTaX KJIETKH-KCOCEAN» COIEP)KAT OTPULATEIBHBIE MO PELEnTOpy
snuaepmansHoro gakropa pocra (EGFR) pakossie kieTku. B HEKOTOPBIX BapHaHTaX peasd3aluu
UMMYHOOHKOJIOTHUECKUH areHT MPEeACTaBisieT coboil aHTUTeNno, kotopoe Onokupyer oce PD-
L1/PD1 w/unu CTLA4. B HEeKOTOpBIX BapHaHTaX peajn3aluyd MMMYHOOHKOJIOTHYECKHI areHT

npencraeiisier coboit MHPUIBTPYIOLIKE OMyX0Jb T-kieTku, BeipaineHHbie (expanded) ex-vivo. B
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HEKOTOPBIX BapHaHTaX peaju3allil HMMYHOOHKOJIOTHUECKHH areHT MpeacTaBiisieT Coboit
KOHCTPYKIMIO HA OCHOBE OMCIEnH(PUUHOrO aHTUTENA UJIM XUMEPHbIE AHTHIE€HHBIE PELeTTOPEI
(CAR), xoTOopble HampsMyK CBS3BIBAIOT T-KJIETKH C  OMyXOJb-aCCOLMHUPOBAHHBIMU
NOBepXHOCTHbIMH aHTUreHamu (OAA).

[00187] B HekoTOpBIX BapHaHTaxX peaM3aluu KOMOWHauus 2 wim Oojee TeparneBTHUYECKUX
AreHTOB MOJKET OBITh BBEIEHA COBMECTHO C COEIMHEHUSIMHU COTJIACHO HACTOSIIEMY H300pETEHHIO.
B HekoTOpbIX BapuaHTax peanu3anuu KoMOuHaius 3 win 0ojiee TepaneBTHUECKUX areHTOB MOXKET
OBITh BBEIEHA COBMECTHO C COSAMHEHUSIMH COIVIACHO HACTOSIIEMY H300pETEHUIO.

[00188] /[Ipyrue WIUTIOCTPATUBHBIE AT€HTHI-MHIHOUTOPBI HACTOSINErO H300pPETeHHs TaKKe
MOT'YT OBITE OOBEINHEHBI U BKJIFOYAOT, 0€3 OrpaHHYEHHsI: BUTAMHUHBI H OHOJIOTHYECKH AKTHBHEBIE
no0aBKH, MPOTHBOPAKOBbIE BAaKIUHBI, Tepanuio mnpu Hedrponenuu (Hampumep, G-CSF,
GbmirpacTum, JIEHOrpacTUM), TEPANHIO MPH TPOMOOLMTONEHIH (HAPUMeD, IepeSTHBAHNE KPOBH,
sputponodtuH), uHruOuTopel kuHasel PI3 (PI3K), unruburopsr MEK, unrubutopsr mTOR,
urrudutopsr CPT1, aktuBatoper AMPK, uarundutoper PCSK9, unruburops! caiit-1-nmporeassr
SREBP, unruturopst HMG KoA-penykrassl, aHTHIMETUKHU (HAPHMEp, aHTATOHUCTHI PeLienTopa
5-HT3, anTaroHucTsl gomnamMuHa, aHTaroHUCTH peuentopa NKI1, aHTaroHMCThl T'MCTAMHHOBBIX
peLenTopoB, KAHHAOHHOU B!, OEH30ANA3EMUHbI WJIK AHTUXOJMHEPTE€TUKH ), TEPATTHIO MTPH OOJIE3HH

AnbrreiiMepa, Takyio kak Apucent ® u Dxcenon®

; Tepanuio npu Oosie3nu [lapkMHCOHA, TAKYIO
kak L-JIO®A/kapOumomna, SHTAKAOH, POMHHPOJ, MPAMHIIEKCO], OPOMKDPHUIITHH, IEPrOJIH/I,
Tpurekce(peHAUI U aMaHTAINH, areHThl [Jis JiedyeHus paccesHHoro ckjepos3a (PC), takume kak

naTephepon-6eta (Hanpumep, Asonexc® u Pe6ud®), Komakcon®

U MUTOKCAHTPOH; TEPAITHIO IS
JleueHus aCTMBI, TaKyIO Kak amb0yTepon u Cuuryasp®; areHTsl IS edeHus u30(ppeHunu, TaKue
KaK 3WIIPeKca, PUCIEpaa, CEPOKBENb U raJONepU 0, MPOTHBOBOCIAIUTEIbHBIE AaTr€HThI, TAKUE
Kak Koptukoctepousl, onokaroper ®HO, antaronuct peuenropa untepieiikuaa 1 (IL-1 RA),
a3aTHOMPHUH, ukiohochamua u cynbdacanasuH; HMMYHOMOIYJIAPYIOIIHE u
HMMYHONETIPECCUBHbIE AareHThl, TaKWe KaK LUKJIOCIOPHH, TAaKpPOJHUMYC, panaMHUIUH,
mukoenonsaT moderus, uHTEPHEPOHBI, KOPTHKOCTEPOHALI, HUKIOPOCchaMua, a3aTHONPUH H
cynbdacanasu; Heldporpoduueckue (HaKTOpbl, TaKWe KaK WHTHOHUTOPBI AleTUIIXOJIMHCTEPA3HI,
uHrubutoper MAOQO, uHTEpEepOHBbI, MPOTUBOCYAOPOKHBIE CPEACTBA, OJIOKATOPBI HOHHBIX

KaHaJIOB, PpUJIYy30JI, U arcHThbl IIPOTUB ooJesHn HapKI/IHCOHa; Arc¢HThl Ui JICUCHUS CEPpACHHO-

COCYIUCTBIX 3a00JIeBaHuUH, TaKue KaK Gerta-60KaToOpHI, HHTHOUTOPBI
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aHTHOTEeH3UHIpeBparariero pepmenta (AII®D), nuypeTuku, HUTPATHI, OJIOKATOPHI KAJIBIIUEBBIX
KaHAJIOB U CTaTHHBI, GuOpaThl, ”HTUOUTOPLI BCACBIBAHUS XOJIECTEPUHA, CEKBECTPAHTHI JKETUHBIX
KHCJIOT ¥ HHMALWH, areHThl Ui JieueHus 3a00/IeBaHHI MEYEHH, TaKue KaK KOPTHKOCTEPOHIBI,
XOJIECTUPAMUH, UHTEP(EPOHBI U MPOTHBOBHPYCHBIE Ar€HTBI, AT€HTHI ISl JICUEHHS HAPYLICHHI
KPOBH, TAKHE KAK KOPTHKOCTEPOH IbI, MPOTHBOJEHKEMUYECKIE areHThI H (PaKTOPBbI POCTA; ATSHTEI
Ui JIeYeHUsT UMMYHONe(HUMTHBIX  HAPYLIEHWH, Takue Kak TraMMa-mIoOyiIMH;, H
NPOTHBOAMAOETHUECKUE areHThl, Takue Kak ouryanuns! (Merdopmus, pendpopmun, 6ypopmun),
THA3OJIUANH A OHBI (pocurIuTa30H, U OTJIMTa30H, TPOIJIUTA30H), MPOU3BO/IHBIE
cynb(oHIMIMOUYEBHHBI (TONOYTAMHUL, ALETOreKCaMUM, TONA3aMHI, XJIOPNPONAMUM, TIUIU3UI,
Oypua, TIMMENUPU, [IUKIA3Ua), MENTUTHHUABL (pEenariuHi, HATEIJIMHUI), HHIHOUTOPEI
anbda-noko3uaassl (MUMIUTON, akap003a), MHKPETHHOMUMETHKH (9KCEHATHM, JIHPATTIOTH,
TACMOMIIOTH/I), AHAJIOTH FaCTPOMHTUOUTOPHOro mentuaa, uHruouropsr DPP-4 (BunmarmunTus,
CHTADIMIITHH, CAKCAIVIUIITHH, JIMHATIUITHH, AJONIUITHH), AHAJIOTH aMuMHA (TIPaMJIMHTHL),
MHCYJIMH M QHAJIOTH WHCYJIMHA.

[00189] B HexkoTOpbIX BapuaHTax peaJM3allUd COEOUHEHHS] COINIACHO HACTOSILEMY
U300pEeTEHHIO W UX (hapMaleBTUYECKH MPUEMIIEMYIO KOMIIO3ULUIO BBOAAT B KOMOHHAILIUH C
JNECEHCHOMTM3UPYIOIUMH areHTaMH, MOHOKJIOHAJIbHBIMH HJIH TOJIMKJIOHAJIBHBIMA aHTUTEIAMH
WJTH JISKAPCTBEHHBIMH cpencTeamu Ha ocHoBe MUPHK.

[00190] B ngpyrom BapuaHTe peajM3alMi HACTOSIIErO HM300pPETEHHs MPENJIOKEH CIocoD
JIEUEHHsS] BOCMAJUTENILHOTO 3a00JeBaHus, HAPYIIEHHS WM COCTOSHHSI IIyTEM BBEIEHUS
HY)KIAIOIIEMYCsI B TOM TMALMEHTY COEAUHEHHs COMIACHO HACTOSIIEMY HM300PETEHHIO U OIHOrO
wi  Oojiee  JONMOMHHUTENbHBIX  TEPANEBTUYECKHUX  AareHTOB. 1akWe  JIOMOJHUTEbHbIE
TEpaNEeBTUYUECKNE areHThl MOTYT MPEACTABJIATE COOOI Majible MOJIEKYJIbI HJIH PEKOMOHMHAHTHBIE
OWOJIOTHYECKHEe areHThl W BKJIIOUAIOT, HAmpUMep, aleTaMuHO(pEH, HECTEPOHIHBIE
npotuBoBocnanutenbhueie npenapatel (HIIBII), Takue xak acmupuH, uOynpodeH, HAmpOKCEH,
srtoponak (Jlomnu®) u uenexokcudb, xonmxuiuH (Komkpuc®), KOPTHKOCTEPOHIBI, TaKUE KaK
NPEeIHU30H, PEIHU30IOH, METHUIINPEIHNU30JIOH, THAPOKOPTH30H U TOMY MOAOOHEIE, MPOOEHEe U T,
asutontypunoin, gpedykcocrat (Yiopuk®), cynedacanazun (Azynpuana®), npoTHBOMANSIPHITHBIE
cpenctsa, Takue kak ruapokcuxiopoxu (Ilnakeenun ®) u xmopoxut (Apanen®), merorpekcar
(PeemaTtpekc ®), comm 3050Ta, Takue Kak ayportuonmokosa (Comranan®), ayporuomanat

(Muokpuzna®) u aypanopun (Pumaypa®), [-nenummmuiamud (Jenen® wmu Kynpumua®),
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azatmonpuH (Mmypan®), muxinodochamun (Lurokcan®), xmnopamOymun (Jleiikepan®),
nukiocnopud (CanaumMmyH®), nedmyHomun (ApaBa®) u «aHtu-OHO» areHThl, Takue Kak
stanepuent (Qubpen®), nndnukcumad (Pemukan®), romumymad (Cumnonu®), nepronuzymad
peron (Lum3usa®) u amanumymad (Xymupa®), «antu-IL-1» areHThl, Takue Kak aHAKUHPA
(Kuneper®) u punonauent (Apkamuct®), kanakuaymad (Mmapuc®), antu-Jak mHrubutopsl,
Takue Kak TohanuTHHUO, aHTUTENA, Takue Kak puTykcuMad (Putykcan®), «antu-T-kieTounsiey
areHThl, Takue kak abarament (OpeHcus®), «aHtu-IL-6» areHTsl, Takme Kak TOLMIH3yMad
(Axtempa®), muxnodeHak, KOPTH30H, ruanyponoBas kuciora (CuaBuck® wnmn I'manran®),
MOHOKJIOHAJIbHBIE AHTHUTENA, TaKHe KaK TaHe3Mad, AaHTHKOAryJsHTHI, TaKW€ KakK TemapuH
(Kanpuuanapua® nmm JIuksemun ®) u Bapdapun (Koymamqua®), npotuBomuapeiiHsie CpencTaa,
takue kak audenokcunar (Jlomotun®) u nomepamusn (Mmomanym®), areHThI, CBSI3BIBAIOLINE
JKEJTUHbIE KHUCIIOTBI, TakWe Kak XoyiectupaMuH, ano3eTpoH (JlorpoHekc®), myOHIPOCTOH
(Amutnza®), cnaburenbHble, TaKMe KaK B3BEChb MAarHe3WH, MOMMATHICHIIHKOIb (Mupallakc®),
Hyneronakc®, Koppekton® u CeHexkoT®, aHTHXOJUHEPTETHKH WM MPOTHBOCHIA3MATHYECKUE
cpenctBa, Ttakue Kak muuukioMuH (Bbentun®), Cunrymap®, aronucrtel Oera-2, Takue Kak
anpOyrepon (Benromma® HFA, IIpoeentun® HFA), nepansOyrepon (Kcomenekc®),
Mmeranporeperon (Anynent®), nupOyreposna amerar (Makcaup®), tepOyrtaniuHa Cyabdar
(Brethaire®), canbmerepon kcuHadoatr (CepeBeHT®) wu  dopmorepon (DPopamun®),
AHTUXOJIMHEPreTHYECKNE areHThl, Takue Kak unpartponus Opomun (ATpoBeHT®) M THOTPOIHUIA
(Cnupusa®), WHrassIMOHHBIE KOPTHKOCTEPOHUIBI, TaKHE KaK OEKJIOMETa30HA IUIIPOMHOHATA
(bexnoBent®, Qvar®, u Bancepun®), tpuamuuuonon aneronun (Asmakopt®), MOMEHTa30H
(Actmanekc®), Oymeconun (Ilymemokopt®) wu  duynuzomun (Aspobua®), Adsuap®,
Cumbukopt®, Hynepa®, kpomosun Harpusi (MaTan®), METUIKCAHTHHBI, TAKHE KaK TeO(PHIIIHH
(Teo-dyp®, Theolair®, Cio-6un®, Yaudpun®, Teo-24®) u amunodusuius, antutena IgE, Takue
kak omanuzymad (Kcomap®), Hykjieo3u iHbIe HHTHOUTOPBI OOPATHOM TPaHCKPHIITA3bl, TAKUE KAK
sunoByauH (PerpoBup®), abakaBup (3uaren®), abakapup/mamuBymuH (Dm3ukoM®), abakaBup
/mamuByauH/3unoBynud (Tpuzuup®), numanozun (Bumekc®), smrpurutabun (OmrpuBa®),
namuByauH  (OnuBup®), mamuBymus/3unoBynuH (KomOueup®), craBymun (3eput®), wu
sanuTabud (IuBua®), HeHyKJI€O3UaHbIE WHTHOUTOPBI OOPAaTHOW TPAHCKPHUIMTA3BI, TAKUE KaK
nenasupaud (Peckpuntopr®), spasupen3 (Cycrusa®), HepupanuH (BupamyH®) u sTpaBupuH

(UuTtenenc ®), HyKJIE€OTHAHbIE HHTHOUTOPBI OOPATHOW TPAHCKPHIMTA3bI, TAKWE KaKk TEHO(OBUD
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(Bupean®), uHruOUTOpHI MpOTEas3kl, Takue Kak ammnpeHaBup (Agenerase®), atazanasup (Pearas
®), papynaBup (IIpesucta®), docamnpenarup (JlekcuBa®), wnauHaBup (KpukcuBau®),
nonuHaBup u putronasup (Kanmetpa®), nendunarup (Bupauent®), putonasup (Hopeup®),
cakBuHaBup (®@oproeaza® wimm HMuBupaza®) u tunpaHaBup (AntuByc®), HHrUOUTOPHI
NPOHUKHOBEHHs B KIIETKY, Takne Kak sHpyBuptun (Py3zeoH®) u mapaBupok (CemseHTpu®),
UHTUOMTOPBI  MHTerpasbl, Takue kak panrerpasup (Mzentpecc®), mokcopyOunun
(Tunponaynopyonuua®), BunkpuctuH (OukoBUH®), Ooprezomub (Benkan®) u nexcamere3oH
(dexanpon®) B komOuHammu ¢ eHamuaoMun (Pesmumun®) i 060 ux komOuHamm(i).
[00191] B HexkoTOpEIX BapuaHTax peaJu3alUUd IPEACTABIECHHOE COEAWHEHHE BBOAST B
KOMOWHAIMK C TPOTHBOBHPYCHBIM areHTOM, BKJIIOUAIOIIUM B ce0si, HANpPHUMEp, ALUUKIOBHD,
NEHIUKIOBUD, UUAOMOBUD, HMIOKCYPHINH, 3UAOBYAWH, pHOABAPHH, aMaHTAJUH, (POCKAPHET,
OUIAHO3WH, ALMKJIOBHD, FAHUUKJIOBUD, HUA0(POBUD, 3aIIUTAONH, PUMAHTAINH, KAJIALHKIOBUD,
baMuukIoBUp, abakaBup, AUOAHO3UH, SMTPULUTAOHH, JIAMHBYAWH, CTaBYAUH, TEHO(GOBHD,
3anuuTabuH, B3UAOBYOWH, 3unoByauH-namuByauH, TPU3VMBUP (3umoBynuH, JIaMHBYAUH,
abakasup), OIIBUKOM (abaxaBup-namusymun), TPYBAJIA (teHO(dOBHP-3MTPULMTAOHH),
aaBUpEH3, HEBUPANIUH U JEJaBUPANH, aMIPEHABHUD, aTa3aHaBup, (pocaMnpeHaBup, HHIMHABUD,
JIOMTUHABUP-PUTOHABHD, HEN(PHHABUD, PHTOHABUP, CAKBUHABUP W THUIPAaHABHDP. B HEKOTOPBIX
BapHaHTaX peaju3aliil MPOTUBOBUPYCHBIE AreHThI MPEACTABISIOT COOOW MPOTHBOTPHITITO3HBIM
areHT, BKJIFOUasi, HapuMep, PUMAaHTAIMH, aMAaHTAIHH, O3€JITAMUBHD M 3aHAMUBHD.

[00192] JlaHHBIE DOMOJIHUTEIBHBIE Ar€HTHI MOTYT OBITh BBEIEHBI OTHEIBLHO OT KOMITO3HIIUH,
colep/Kalleil COEeQUHEHUs HACTOSIIEro H300peTeHHs, KaK YacTh MHOTOKPATHOTO peXHMa
JIO3UPOBaHUs. B KauecTBe aibTEPHATHUBBI JaHHBIE ar€HThl MOTYT SIBJIATHCS YACThIO €IUHHYHOM
JIEKapCTBEHHON (hOpMBI, OOBEIMHEHHOW COBMECTHO C COEOMHEHHEM COIIACHO HACTOSLIEMY
HU300peTeHHI0 B eauHON KOMmo3uluu. [Ipu BBEOEHHWH KAaK YaCTH MHOTOKPATHOTO PEKUMA
JO3UPOBAHUS [Ba AKTUBHBIX areHTa MOTYT ObITh BBEJIEHBI OJHOBPEMEHHO, MOC/IE0BATENLHO UJTH
C pa3HHLEH BO BPEMEHU MEXKAy APYTr APYroM, OOBIYHO C Pa3HUIIEH B MSITh YACOB MEKIY APYT
JPYTOM.

[00193] B KkOHTEKCTE HACTOSIIErO OMHUCAHHS TEPMUH «KOMOHMHAIMSY, KOObETUHEHHBIN» U
POACTBEHHbIE TEPMUHBI OTHOCATCS K OJHOBPEMEHHOMY HJIM TMOCJENOBATEILHOMY BBEICHHIO
TEpaneBTUYECKUX ar€HTOB B COOTBETCTBHH C HACTOSALIMM n300peTeHnem. Hanpumep, coeaunenune

COIVIACHO HACTOSILIEMY H300PETEHHIO MOXKET ObITh BBEIEHO C APYT'HM TE€PANEeBTHYECKHM areHTOM
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ONHOBPEMEHHO WJIM MOCJIEAOBATENbHO B OTAEIBHBIX €IMHHYHBIX JIEKAPCTBEHHBIX (OpMax WM
COBMECTHO B €IMHHYHON TO3UPOBAHHON JieKapCTBeHHOH (opme. COOTBETCTBEHHO, B HACTOSIIIEM
U300peTeHnn TpeaioKeHa eNUHHYHAS [O3MPOBAHHAs JIeKapCTBeHHAst (opma, coaeprKkaas
COeIMHEHUE COIJIACHO HACTOSIIEMY M300pPETEHHUIO, AOMOIHUTEIbHBIN TePaneBTUYEeCKHI areHT U
(dbapManeBTHUECKN TPUEeMJIEMbIH HOCHUTEINb, ATBIOBAHT HITH MEPEHOCSIIYIO CPEny.

[00194] KommuectBO  O0OMX, MPEAJIOKEHHOTO  COEOHHEHHS W JOMOJHHUTEIBHOTO
TEPANEeBTUUECKOr0 areHta (B TeX KOMIIO3HMIUSAX, KOTOPbIE COAEP)KAT JOMOJIHHUTEIbHBIH
TEPANEeBTUYECKUN areHT, KaK ONMMCAHO BBIIIE), KOTOPbIE MOTYT OBITh OOBEIUHEHBI C HOCHTESIMH
JUI TIONYYeHUs] EAWHUYHOM IO3MPOBAHHOH JIEKAPCTBEHHOH (DOPMBI, MOTYT MEHSTHCS B
3aBUCHMOCTH OT [OJYYAIOLIEero JiedeHHe CyObekTa ¥ KOHKPETHOTO pEKHMa BBEICHUS.
IIpenmouTuTensHO KOMIO3ULUHU COLNIACHO HACTOSIIEMY H300PETEHHIO CIEeNyeT H3rOTaBIIHBATH
Tak, 4ro0bl MOIIa OBITH BBeAEHa 103a mpemiokeHHoro uzodperenust 0,01 - 100 mr/kr maccel
TENa/CyTKH.

[00195] B ykasaHHBIX KOMIIO3UIUSX, KOTOPbIE CONEP:KAT NOMOIHUTENbHBIN TeparneBTHYeCKUil
areHT, YKa3aHHbIH JONOJHUTENBHBIM TEpalneBTUYECKUW areHT M COeJUHEHUEe COIJIACHO
HACTOSALIEMY H300PETEeHUI0 MOTYT JAeHCTBOBATH CHHEPrHYecKd. TakuM o0pa3oM, KOJIUYECTBO
JOTMOJTHUTENIFHOIO TEPANEBTHYECKOrO areHTa B TAKOW KOMITO3UIHH OyIeT MEHbIIE, YeM OHO
HEOOXOAMMO MPH MOHOTEPAITHH C UCIIOJIb30BAHHEM TOJILKO JAHHOTO TE€PANeBTHYECKOro areHTa. B
TAKON KOMITO3HLIMK MOYKET ObITh BBEIEHA 103a AOMOJHUTEIBHOrO TepamnepTuueckoro arenra 0,01
- 100 MKr/Kr Macchl TeNa/CyTKH.

[00196] KomuuecTBO AONMOJHUTEIBHOTO TEPANEBTHUYECKOTO areHTa, NPHUCYTCTBYIOIIETO B
KOMITO3HMIIMH COTJIACHO HACTOSIIEMY M300peTEeHHIO, Oymer He OOJbIne YeM KOJHMYECTBO, KOTOPOE
OOBIYHO BBOZST B KOMITO3HUIIMH, COAEPIKAalleld NaHHBIA TEeparneBTUYECKHIl areHT B KadeCTBe
€OUHCTBEHHOTO AaKTHBHOTO areHTa. lIpeamouTuTeNnhbHO KOJHMYECTBO  IOMOJIHHTEIIEHOTO
TEPANEeBTUYECKOrO AareHTa B PACKPBITOW B HACTOSINEM H300pEeTEHUH KOMIO3HMLMU OyaeT
HAXOMUTHLCA B Auanazone mpuMepHo oT 50% mo 100% ot konuuecTBa, OOBIYHO MPUCY TCTBYIOIIETO
B KOMITO3WLIMHU, COAEp Kalled MaHHBIH areHT B KadeCTBE EIWHCTBEHHOI'O TEPaIeBTHYECKOrO
AKTHBHOT'O areHTa.

[00197] B oagHOM ©3 BapHAaHTOB pealM3alUUd B HACTOSLIEM H300pETEHHH MpPeIIOKeHa
KOMIO3UIIMSI, COAEpIKaIlasi COeIMHEHNEe COMNIACHO HACTOSIIEMY H300PETEHHIO U OIUH WK OoJiee

AOMOJIHUTCIIBHBIX TEPANICBTUYCCKHUX arcHTOB. TepaHeBTI/ILIeCKI/II\/'I areHT MOYKET ObITh BBCIACH
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COBMECTHO C COeIMHEHHEM COTJIACHO HACTOSIIEMY H300PETEHHIO UM MOYKET OBITh BBEAEH 10 WK
NOCJie  BBEINEHHs COEOUMHEHHs COMIACHO  HacroslleMy u3o0perenuro. Iloaxopsimue
TeparneBTUUECKHE areHThl OMUCAaHbI OoJiee MOAPOOHO HIKE. B HEKOTOPBIX BapHaHTaX peaan3alud
COeIMHEHUE COTJIACHO HACTOSALIEMY H300pPETEHUIO MOXKET OBITh BBEZIEHO B Ipenenax S MuHyT, 10
MuHYT, 15 munyT, 30 munyT, 1 yaca, 2 yacos, 3 yacoB, 4 4acoB, 5, 4yacos, 6 4acoB, 7 4acoB, 8
4qacos, 9 yacos, 10 gacos, 11 gacos, 12 gacos, 13 gacos, 14 gacoB, 15 gacos, 16 gacos, 17 yacos
uimi 18 "acoB mepes TepaneBTHUEeCKUM areHTOM. B apyrux BapuaHTax peann3alud COeqUHEHHE
dbopmysner I’ mokeT ObITh BBeneHO B npeaenax S munyT, 10 munyT, 15 Munyt, 30 munyT, 1 4aca,
2 yacos, 3 4acoB, 4 4acoB, S5, yacos, 6 yacos, 7 4acoB, 8 yacoB, 9 yacos, 10 vacos, 11 gacos, 12
4yacoB, 13 vacos, 14 yacos, 15 yacos, 16 yacos, 17 yacos mim 18 4acoB mocie TepaneBTHIECKOro
areHTa.

[00198] B HekoTOpBIX BapHaHTaX pealM3aldd B HACTOSIIEM H300pPETEHHH MPELIOKEHO
JekapcTBeHHOe cpenctBo (medicament), comepikalee MO MEHbIIEH Mepe OTHO COEIUHEHHE
CODJIACHO HACTOSIILEMY H300pETeHHI0 WM ero (apManeBTUYECKH MOPUEMIIEMYIO COJIb H
(dbapMaeBTHUECKH TPUEMIIEMBIN HOCHUTED.

IMPUMEPBI

[00199] Kak noka3aHO B NMPHUBENCHHBIX HUKE NpPUMEpPax, B HEKOTOPBIX HIUTIOCTPATHBHBIX
BapHAHTAX peaM3alNH COSOUHEHHS IOJIyYalOT B COOTBETCTBHH CO CIIEAYIOIIUMH OOIIHMHU
Meromukamu. ClienyeTr MoHUMAaTh, YTO, XOTS OOIIHE CIIOCOOBI OTPAKAIOT CHHTE3 OMPEIETEHHBIX
COENMHEHUH COITIACHO HACTOSIIEMY H300PETEHHUIO, CIIEMYIOIIHE OOIUEe CIIOCOOBI U IPYrHe
CIOCOOBI, U3BECTHBIE CIEIHAIMCTY B TAHHOM 00JIaCTH TEXHUKH, MOT'YT OBITh IIPUMEHEHBI KO BCEM
COENMHEHUSAM, a TakkKe MOoAKiIaccaM W (opmMaM KakIoro M3 3TUX COENHHEHHH, OMHUCAHHBIX B

HaCTOALIECM OIMHCAaHUH.

[Mpumep 1A
DRE-anann3 penoprepHOro reHa nonudepassi
[00200] AHR cesi3piBaeTCs C YyBCTBHTEJIbHBIMH K JHOKCHHY 3jieMeHTamMu (OT aHDI dioxin
responsive elements, DRE), pacnosiokeHHbIMU BBILIIE€ T€HOB, KOTOPbIE OH akTUBUPYET. OqHUM 13
nokasaresneir aktuBHOCTH AHR SIBISI€TCS aKkTHBALUs PEMOPTEPHOrO TEHA, TAKOTO KAaK TeH
nrorudepasbl, PacloNOKEHHOTO HUYKE OJHOTO WJIM HECKOJbKHX 3jieMeHTOB DRE. AxTHBHOCTB

nrorudepassl OyaeT oTpakaTh akTuBaluio U nHruouposanre AHR B kieTkax, SKCIPECCHPYIOINX
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ero permoprep.
[00201] JIunuio knerok Mmbiiy Hepal-6 unu Hepa-1clc7 unu npyryro JMHHIO KJIETOK MBIIIH C
DRE-nrouudepassueiM penoprepom, ub0 ctabuibHO, 00 BPEMEHHO TpPaHCHHIHPOBAHHYIO,
BBICEBAJIN B Cpenbl B IJaHIIEThl (96-nyHOuHBIe, 384-TyHOUHBIE WM JAPYTHe IUIAHIIETHI) H
uHKyOupoBanmu B TeueHne Houu npu 37° C B COz-uHKyOatope. AHAJOTUYHO, JIMHHUIO KJIETOK
yenoseka HepG2 wim apyryro nuHuio kietok yenoBeka ¢ DRE-monudepasHbM penoprepom,
CTaOUJIBHO HJI BPEMEHHO TPaHC(HULIUPOBAHHYIO, BEICEBAIIM B CPEAY B IJIAHIIETHI (90-TyHOUHEIE,
384-nyHOuHBIE WM Opyrue IUIAHIIEThl) U MHKyOHpoBanmu B TedeHue Houu npu 37° C B CO:z-
uHKyOaTope.

[00202] Ha cnenyroumii nexsp nobasisuin aktupupyromuil AHR murann, takoii kak TCDD,
kunypenut, ITE (2-(1H-unnon-3-unkapOonu)-4-Tua3onkapOOKCHIIOBbIA CIOKHBIN METHIIOBBII
adup), VAF347, BNF (6eta-nadrodaason), FICZ (6-popmutinnono(3,2-b)kapbazon umu apyrue
guranasl AHR, coemectHo ¢ antaronucrom AHR umu 6e3 Hero.

[00203] Kunerku makyOupoBasu B Tedenue 4, 15 wnm 24 4acoB WM APYroro MpOMEKYTKa
BpeMEHH W 3aTeM JIM3UPOBAJIM Ul ONpeNesieHHs aKTHBHOCTH Jirouudepassl B KavyecTBe
perucTpupyeMoro rnokasarens aktusauuu win uaruouposanus AHR. Jlrouudepasy onpenessiiu
C MOMOIIBKO KOMMEPUECKOro Habopa, Takoro kak Habop Promega Luciferase, wu mro6oro Hadopa
WA PEAreHTOB, KOTOpPbIE O0ECIEUHBAIOT CyOCTpAT-IOMH(pEPUH OIS ONMpPEaeIeHHs] aKTUBHOCTH
monudepassl.  YpoBeHb Jionddepasbl mpu  A00aBIEHHH TOJILKO AKTHBHUPYIOIIErO JIMHTAaHA
COOTBETCTBOBAJI MAaKCHMAaJIbHOMY CHUTHally, B TO BpeMsi Kak Jrouudepasza Oe3 juraHga
COOTBETCTBOBAJIAa MHHHMAJLHOMY curHaiy. 3HadeHus [Cso ompemensim kak KOHIEHTPALHIO,
KOTOpasi HHruOMPYyeT MOJIOBUHY aKTHBHOCTH JIOIHM(epasbl. AHATHU3UPYEMbIE COETUHEHHS U UX
3nauenus [Cso mokazansl B Ta0muIle 2 HIKE.

[00204] B HexoTOpBIX BapHaHTAX pean3aluu coequHeHus nmerotr 3Hadenus [Cso B qnanazone
5-20 MxM. B HeKoTOpBIX BapHaHTAaX peajm3auuu coeanHeHus nMeroT 3Hadenus [Cso < 5 mxM. B
HEKOTOPBIX BapuaHTaX peanuzaluu coequHenns nMmetoT 3Hadenns [Cso < 1 MkM. B HekoTOpbIX
BapuaHTaX peanu3anuu coenuHeHus umerot 3HadeHus [Cso < 0,1 MxM. B HEKOTOPBIX BapuaHTax
peamm3anu coemuHeHuss umeror 3HadeHuss [Csp < 0,01 mMxM. B HekoTopeIx BapuaHTax
peanmuzanuu coequHenus umerot 3navenus [Cso < 0,001 mxM.

[00205] AKTHBHOCTb ONpeAeNEeHHBIX COEQUHEHUIH COIIAaCHO HACTOSsIIEeMYy H300pPETEeHHIO,

IMOJIYYCHHAs B PC3YJIBTATC aHAJIN3a YKa3aHHBIM BBILIEC METOAOM, IIPEACTABJICHA B Ta6m/1ue 2 HUXKE.
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[00206] B Tabmuue 2 3nauenus [Cso npencraenensl kak A, B, C u D, mpuuem A npencrapinser
coboit ICso < 0,5 mxM; B mpencrasnser coboit muamazon ICso ot 0,5 mo 1,0 mxM; u C

npencrapiser coboit muamnason ICso ot 1,0 no 1,5 MmxM; u D npencrasnset coboit ICso > 1,5 mxkM.

Taoauua 2. 3uavenuss ICso st BLIOPAHHLIX COCAMHEHHMH, NPOAHAJH3IHMPOBAHHLIX B

COOTBETCTBHH ¢ npumepom 1A.
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IIpumep 1B

DRE-ananm3 penoprepHoro reia uouudgepass! (AJIbTePHATHBHBINH C1OC00)

[00207] AHR ces3siBaeTcsi C UyBCTBUTEIbHBIMH K JAuOKCHHY 3jementamu (DRE),
PACIOIOKEHHBIMH BBILIE T'€HOB, KOTOpPBhIE OH akTHBUPYeT. OIHUM W3 MOKa3aTeNled aKTHBHOCTH
AHR sBrsieTcs akTHBaLKS PEMOPTEPHOTO MeHa, TAKOTO KaK I'eH JIFOMH(EPasbl, PacioJIOKEHHOrO
HIDKE OIHOTO WMJIM Heckojibkux snemeHToB DRE. AxrtuBHOCTH mromudepassl OymeT oTpaskaTh
aktuBaluio u naruduposanne AHR B kiieTkax, SKCIPECCHPYIOIIUX €ro PEnoprep.

[00208] Jlunwuio kierok meinu Hepal-6 umn Hepa-lclc7 wmi mpyryio JTHHHIO KJIETOK MBILIH C
DRE-nrouudepasHeiM penopTepoM, CTaOHIBHO HJIH BPEMEHHO TPAHC(HHIIMPOBAHHYIO, BBICEBAIN
B cpeny B IUIaHLIEThI (96-nyHOUHbIe, 384-TyHOUHbBIE WK APYTHe IJIAHIIETh) H HHKYOHPOBAIU B
teuenne Houn npu 37° C B COz-unkyOaTope, MM COEQUHEHUE U arOHUCT ObUTH JOOaBJIEHBI BO
BpeMsi TIOCeBa. AHAJOTHYHBIM O0pa30M, JIMHUIO KiIeTok yenoBeka HepG2 wnu Opyryro JHHHIO
kierok 4yenoBeka ¢ DRE-monudepasHsiMm  pernoprepoM, CTaOHIBHO WM BPEMEHHO

TpaHCHULHUPOBAHHYIO, BEICEBAJIN B CPEAY B IIaHIIETHI (96-yHOUHBIE, 384-TyHOUHBIE WU APYTHE

126



IUTAHIIETHI) 1 HHKyOupoBaiu B Teuenue Houn npu 37° C B CO2-unKyOaTOpe, Wik COeUHEHUE H
aroHuCT ObUTH T00ABIIEHBI BO BPEMS MTOCEBA.

[00209] B 10 Bpems, korma KJIETKH BBICEBAIOT, HJIM MOCJE€ WHKYOAlMH B TEYEHHUE HOUH
nobasysmn aktuBupyromuii AHR nurann, takoit kak TCDD, kunypenusn, ITE (2-(1H-unnon-3-
UIKapOOHWI)-4-THA30IKAPOOKCUIIOBBIH CIIOXKHBIA MeTHioBbI 3¢up), VAF347, BNF (Gera-
HadTodnasoH), FICZ (6-popmunmunmono(3,2-b)kapdbazon wim apyrue suranasl AHR, coBmecTHO
c antaronucroM AHR unu 6e3 Hero.

[00210] Knerku unkyOupoBamu B TeueHue 4, 15 wnm 24 4acoB WM OPYroro MpOMEKYTKa
BPEMEHM W 3aTeM JIM3UPOBAJHM JUIsl ONpPENeNIeHUs] aKTHBHOCTH JIIonHQepasbl B KauyecTBE
perucTpupyeMoro rnokasarens akrusauuu wim uarudouposanus AHR. Jlrouudepasy onpenessiu
C MOMOIIBIO KOMMepUecKoro Habopa, Takoro kak Habop Promega Luciferase, unu moboro Hadbopa
WIN PEareHTOB, KOTOpble 00ecrneunBaroT cyOcTpaT-mouudepuH i OnpeneseHnss akTHBHOCTH
morudepaspl.  YpoBeHb Jonudepassl MpH  H00ABIEHWH TOJBKO AaKTHBUPYIOIIErO JIMTaHIa
COOTBETCTBOBAJ MAaKCHMAaJbHOMY CHTHaJy, B TO BpeMs Kak Jronudepasa 0Oe3 suranma
COOTBETCTBOBAJIA MHUHHMAJILHOMY curHaiy. 3HaueHus: 1Cso ompenensuin Kak KOHIEHTPALHIO,
KOTOpasi UHrUOUPYET MOJIOBHHY aKTHBHOCTHU Jironudepassl. MccnenoBaHHbIE COEAUHEHHS U UX
snauenus ICso mokazansl B Ta0muIe 3 HIDKE.

[00211] B HekOTOPBIX BapHaHTaX peajn3aluu coequHeHuss uMeroT 3HaueHus [Cso 5-20 mxM. B
HEKOTOPBIX BapUaHTaX pean3allui coemuHenns uMetoT 3Hauenus [Cso < 5 MkM. B HekoTopbIx
BapuUaHTaX peanuzaiuu coenuHenns umeroT 3HaueHust ICso < 1 MmxkM. B HekoTOphIX BapuaHTax
peanm3anuu coequHeHust uMeroT 3HaueHus [Cso < 0,1 MkM. B HEKOTOpBIX BapHaHTaX pean3aliu
coemuuenust umeror 3Hadenus [Csp < 0,01 MxM. B HekOTOpBIX BapHaHTax pean3aliH
coequnenus umerot 3Havenus [Cso < 0,001 MmxM.

[00212] AKTHBHOCTH ONpEHENEHHBIX COEOUHEHUIH COIIAaCHO HACTOSIIEMY H300pPETEHHIO,
NOJIyUeHHAsl B Pe3y/IbTaTe aHAJIM3a YKA3aHHBIM BBILIIE METOIOM, IPEACTABJIEHA B TA0HIIE 3 HITKE.
[00213] B Ttabmauue 3 3nauenus ICso npencrasnens! kak A, B, C u D, npuuem A npencrasiser
coboit ICso < 0,5 mxM; B mpencraBnsier coboit muamazon ICso ot 0,5 mo 1,0 MmxM; u C

npexacrapiser coboit quanason ICso ot 1,0 mo 1,5 MxM; u D npencraenset coboii ICso > 1,5 mxM.

Taomma 3. 3uadenns ICso Juisi BLIOPAHHLIX COEIMHEHNII, NMPOAHAINIUPOBAHHLIX B COOTBETCTBUN C
npumepom 1B,

127



Coennnenne | ICso Coennnenune ICso
I-1 A 1I-58 D
1-2 A 1-59 A
I-3 A 1-60 B
1-4 A I-61 A
I-5 A 1-62 A
I-6 A 1-63 A
1-7 D 1-64 A
1-8 D I-65 A
1-9 B 1-66 A

1-10 D 1-67 A
I-11 A 1-68 B
1-13 D 1-69 A
I-14 D 1-70 A
I-15 A I-71 A
I-16 A 1-72 A
1-19 A 1-73 A
1-20 A 1-74 B
1-21 A 1-75a D
1-22 A 1-75b D
1-23 A 1-77 A
1-24 D 1-78 A
1-25 D 1-79 A
1-26 D 1-80 B
I-27a B 1-81 A
I-28a D 1-82b D
1-29 D 1-83 A
1-30 A 1-84 D
1-31 D 1-85 B
1-32a D 1-86 A
1-33 A 1-87 A
1-34 D 1-88 B
1-35 D 1-89 A
1-36 D 1-90 A
1-37a D 1-91 A
1-38 D 1-92 A
1-39 A 1-93 A
1-40 A 1-94a D
I1-41 D 1-95 D
I1-42a D 1-96 A
1-43 B 1-97a D
1-44 D 1-98a D
1-45 A 1-99 A
1-46 A 1-100 D
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1-47 A I-101 A
1-48 A 1-102 A
1-49 A 1-103 A
1-50 D 1-104 B
I-51 A 1-105 A
1-52 B 1-106 A
I-53 A 1-107 A
1-54 A 1-108 A
I-85 A 1-109 A
1-56 A I-110 B
I-57 A I-111 A
1-120 D 1-185 D
I-121 D 1-186 B
1-122 D 1-187a D
1-123 C 1-187b D
1-124 D
1-125 D 1-189 D
1-126 A 1-190a D
1-128a D 1-190b D
1-128b D 1-192 B
1-129 A 1-193 D
1-130 A 1-194 D
1-131 A I-195 D
1-132 B 1-196 A
1-133 A 1-197 A
1-134 D 1-198a A
1-135 A 1-198b B
1-136 A 1-200 A
I-137a A 1-201 A
1-137b A 1-202 A
1-139a A 1-203 A
1-139b A 1-204a A
1-141 A 1-204b A
1-142 D 1-206 D
1-143 D 1-207 D
I-144a C 1-208 D
1-144b A 1-209 B
I-146a D 1-210 C
1-146b D I-211 D
1-148 D 1-212 D
1-149 D 1-213 A
I-150a A 1-214 A
1-150b C 1-215 D
I-152a D I-216a B
1-152b A I-216b D
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1-154 A 1-218 A
I-155 B 1-219 A
I-156 D 1-220 A
1-157 D 1-221 D
1-158a D 1-222a A
1-158b D 1-222b A
I-160a D 1-224 A
1-160b D 1-225 A
1-162 A 1-226 A
1-163 A 1-227 A
1-164 A 1-228 D
I-165 A 1-229 D
1-166 A 1-230 A
1-167 D 1-231 D
1-168 D 1-232 A
1-169 B 1-233 B
1-170 D 1-234 B
1-171 C 1-235 A
1-172 C 1-236 D
1-173 D 1-237 A
1-174 D 1-238 D
1-175 D 1-239 D
1-176 D 1-240 D
1-177 A 1-241 A
1-178 D 1-242 A
1-179 A 1-243a D
1-180 B 1-243b D
1-181 D 1-245 D
1-182 D 1-246 C
1-183 D 1-247 D
1-184 D 1-248 D
1-249a A 1-249b A
1-250 D I-251 D
1-252a A 1-252b A
1-253 A 1-254 D
1-255 A 1-256 A
1-257 A 1-258 D
1-259a A 1-259b A
1-260 D 1-261 D
1-262 A 1-263a C
1-263b C 1-264 D
1-265 A 1-266 D
1-267 A 1-268 D
1-269 D 1-270 A
1-271 D 1-272 D
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1-273 C 1-274 A
1-275 A 1-276 A
1-277 A 1-278 A
1-279 D 1-280 D
1-281 A 1-282 A
1-283 D 1-284 B
1-285 D 1-286 A
1-287 D 1-288 A
1-289 A
IMpumep 1C

Hccnenosanune papMaKoOKHHETHKH Y MbILIeH

[00214] CocraBbl coeauHEHHH, MPEACTABIEHHbIE B TaOnuie 4, BBOAUIM BHYTPUBEHHO HJIH
nepopabHO uepes ey nounbiid 3054 Mbitnam CD-1. Kak npasuiio, uepes 0,167, 0,5, 1,2, 4,6, 12
1 24 yaca nmociie BBEAEHHUs H03bI KPOBL COOMpas U 00padaThiBaii 10 MOJIYYEHHS IIa3Mbl Ty TEM
nentpudyruposanus u xpanuau npu -80 © C no ananusa.

[00215] K xaxpomy oOpasuy HoOaBIISUTH BHYTPEHHHI CTAHAAPT, 3aTEM BBIIOIHSIIH OCAKICHHE
Oenka aneronutpuwioM. Ocaaku OTHUIBTPOBBIBAIM Yepe3 (HILTPOBAJbHBINA TIUIAHIIET IS
ynanenus pochonununos Phree, u monyuennsie 0Opasiiel anamusuposamu merogom LC/MS/MS.
PacTtBOpBI [Jis MOCTPOEHHUs KaIMOPOBOYHOM KPHUBOM TOTOBMUJIM B ILIa3Me, Kak mpaBuio, oT 1,0
ur/min 1o 3000 Hr/mi, U oOpabaTeiBaiM TAKMM K€ 00pa3oM, Kak M 00pasibl. AHaiIu3 00pasioB
00bIYHO mpoBOmMIM Ha mnomxomseii cucreme LC/MS/MS, cHaOXEHHOW aHAIHTHYECKOM
kosmonkou misi UPLC, u coeguHeHus >JIIOMPOBANA C AHAIMTHYECKOH KOJOHKH C IMOMOIIBIO
rpaguenta 30-95% 0,1% mypaBbunoit kuciaoTel (00./06.) B ACN: 0,1% mypaBbuHAass KUCIOTA
(06./06.) B BOme. Macc-cnekTpoMeTpruYeckoe OOHApYKEHHE HCCIEAYEMOr0 COEOUHEHUs W
BHYTPEHHETO CTaHIapTa MPOBOIMIIN C MOMOLIEI0 MRM B peskuMe perucTpalii MmoJIOKUTENBHO
3apsUKEHHBIX HOHOB. (DapMaKOKWHETHKY Ka)KIOTO COEOMHEHHUs AHATM3HPOBAIN C MOMOLIBIO
nporpammuoro obecrneuenusi Phoenix WinNonlin (Pharsight, Cent-JIyuc, Muccypu, CIIIA) c

MOMOIIBKO HCKOMIIAPTMEHTHOI'O aHaJIn3a. Pe3y.]'II>TaTI>I MpeacCTaBJICHEI B Ta6m/1ue 4 HuKe.

Taoauua 4. PapMakoKHHETHYECKHE JAHHBIE V MbIIIEH B COOTBETCTBHH ¢ npumepom 1C.

KOHIIE
Hrpan | AUC | Buoao
Cocannenn Aosa | Tlyre Comax Tmax | T2 | Vdss c Tust | ma/ep | O-inf | crymm
(Mr/ | BBexe Cocras (ar/ (MJ/MH %
e (1) () | (Wkr) (a) eMH (ar*vw/ | octh
KTI) HHASA MJT) H/KT) AUC ) (%)
0-last
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IIpumep 1D

AHAIH3 MeTA00/THYECKOH CTAOMILHOCTH B S9 nNeYeHu MBILIH iR Vitro

[00216]

S9 neuenn mbim CD-1 Obutn mpuobperensr y Corning, wiun XenoTech LLC, unu
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BioreclamationIVT, LLC, uiu nonyuenst WuXi. J{o ucnonb3oBanus KiieTku xpanuia mpu -80° C
B MOpO3mwIbHOH kamepe. P-Huxornnammupanenunmunykieotunadpochar (NADP), raroko3o-6-
dochar (GO6P), rimoxozo-6-hochatnerunporenaza u3 apoxokeit (G6PDH), tpunatpuesas conb
ypunaus-5’-gudochormokyporoBoii kuciaotel (UDPGA) u ruapaT TuTHEBOW CONM aIeHO3HH-3 -
dochar-5’-pochocynnsdpara (PAPS) Obuin KOMMEPUECKH TOCTYIHBI OT Sigma.

[00217] Coenunenus pasdasisuin B JIMCO c nonyuenuem 10 MM HCXOIHOTO pacTBOpaA. S MKJT
atoro ucxoxuoro pacrsopa (10 MM, JIMCO) pazbasmsamu 45 mxn JJMCO u 450 mxn 50%
METAaHOJIa/BOJBI C MOJIydeHHeM mnpoMmexytouHoro pactesopa (100 mxM, 45% MeOH, 10%
JMCO). 50 Mk mpoMekyTOYHOTO pactopa pazdasisum 450 mxin 100 MM docdartroro 6ydepa
Ui mosydenus: koneunoro pacteopa (10 mxM, 4,5% MeOH, 1%/IMCO). 10 MKka KOHEYHOTrO
pactBopa mobasis k 90 My cuctemer SO nevenn (koHeunast koHIeHTpanus 1 MkM, 0,45%
MeOH, 0,1% AMCO).

[00218] Hccnenyembie coenmuenus: nuakyOuposau mpu 37° C ¢ S9 nevenu (00beIMHEHHOM OT
HECKOJIbKHX JOHOPOB) B KOHIleHTpauu 1 MkM B mpucytcTBuu cucremsl perenepaunu NADPH,
UDPGA u PAPS npu xonuenTpauuu Oenka S9 1 mr/mi. O6pasiisl, COOTBETCTBYIOLIIE MOMEHTAM
Bpemenu (0 u 60 MHHYT), OTOMpad U Cpa3y K€ CMEIIMBAIN C XOJOOHBIM allE€TOHHTPHIIOM,
cozep KalluM BHYTpeHHH# cTanmapt (ot aurit. internal standard, BC). O0pasiiel aHau3upoBaiu
metooM XKXX/MC/MC u ucue3HOBEHHE TECTHPYEMBIX COENMHEHHH OLEHHUBAJIM Ha OCHOBAHHH
OTHOLIEHHH TUIOIAIel THKOB aHaau3upyemoro coeaunenus/BC (6e3 kamuOpoBOYHON KPUBOI).
Bce oOpasupbl ObLTH WHBELMPOBAHBI U MPOAHATM3UPOBAHBI ¢ Hcmoyb3oBaHueM JKX-MC/MC.
OTHOILIEHUsT TUIOLIAZIel MHKOB aHAJM3UPYEMOrO COEIMHEHHs/BHYTPEHHEro CTaHaapTa ObuIH
npeoOpa3oBaHbl B OCTABIIUICS MPOLEHT (OCTABILIHIACS %) C MOMOIIBIO CIIEAYIOLUIEr0 YPaBHEHHUS:
ocrasumiics % uvepe3 60 MuH = (OTHOLIEHHE IJIOLIAeH MMKOB aHAIM3UPYEMOTO COEAUHEHHS K
BC npu 60 mMuH / OTHOLIEHHE TJIOLIAIel THKOB aHamu3upyemoro coenunenus: k BC mpu t = 0) x

100%. Pe3ynbTaTel mpeacTaBiieHbl B TAOIUIE 5 HIDKE.

Taoauua 5. JIasabie 0 cTA0MILHOCTH V MbIIIEH B COOTBETCTBHH ¢ npumepom 1D

Craouasnocts B S9 Craoduasnocts B S9
CoeauHeHHe | MBIIIH: OCTABIIMHCH Coeaunenne MBIIIH: OCTABIIHHACS
% uepe3 60 MUHYT % uepe3 60 MuHYT
1-6 0 1-40 87
1-2 13 1-39 30
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I-4 0 I-36 29
I-21 26 1-30 11
I-16 2 I-235 2

I-109 10 I-224 0
I-107 0 I-222b 0
I-106 1 1-222a 1
I-105 3 I-219 5
I-103 7 I-214 0
I-101 1 I-209 0
1-98b 0 1-208 0
1-96 36 1-204b 0
1-92 0 1-203 0
1-90 11 1-202 0
I-81 2 1-201 34
I-78 1 1-200 0
I-75a 65 1-198a 30
I-73 11 I-196 0
I-72 3 I-177 2
I-70 0 I-166 4
1-68 4 I-165 3
1-67 5 I-164 0
1-67 1 I-162 54
1-65 0 I-156 28
I-59 11 I-154 13
1-47 50 I-152b 3
1-45 19 I-152a 2
IIpumep 1E

Anamusz moxysiau Cyplal neueHHu H celie3eHKH MbILIH iR Vivo

[00219] Meiuu C57BL/6, camku B BO3pacte 6-8 Henmenb, Maccoi mpumepno 18-20 r, Obutu
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npuobperensl y Shanghai Lingchang Biological Technology Co., Ltd wumum apyrux
cepTU(ULIPOBAHHBIX MOCTABIIMKOB M UCIOJIb30BAHBI B UCCIIEOBAHUSX. Y CIIOBHSI CONEPKaHUS,
NUTAHHE U COCTOSHUE 3IOPOBbSI COOTBETCTBYIOT IIPABHJIAM COJEP KaHHs KUBOTHBIX. B kauecTBe
aronucta AHR ucnose3zoBamm VAGS39 (30 mr/kr, mepopasibHO) , U UCIBITYeMbIE COSAUHEHHS
TOTOBHJIM B MOAXOASALIMX HOCUTENSAX, 00bIYHO 0,5% METHIILEIUTIONO3HI).

[00220] Meimam C57BL/6 (n=3 Ha rpynny) BBoamiu Tosibko aronuct AHR wm aronncr AHR
U TecTupyeMble coequHeHus. JKuBOTHBIX yMepluBisuid dyepe3 4 unu 10 yacoB mocie BBEACHHUS,
IoCJie Yero WX IEeYeHH U CeJle3eHKH cobupanu W 3areM aHaiau3upoBaiu ¢ nomormbio qPCR.
Hopmanuzosannyto kpatHocTs HHAYKIMK Cyplal onpenesnsiy myTeM CpaBHEHUs KoauuecTna (ct)
mCYP1Al u mGAPDH B cOOTBETCTBHM C: HOPMa/M30BaHHAs KkpaTHOCcTh = 2ACU TIpoment

I/IHFI/I6I/Ip0BaHI/I${ pacCUUuThIBAJId B COOTBETCTBUHU C!

AHR u coenuHeHUA

= % HHrHOHPOBAHUA
CpeaHAA HOPMAIH30BAaHHAA KPaTHOCTh NPH BBEACHAN arOHHCTA

CPeMHs HOPMAH30BAHHASL KPATHOCTH NPH BBEACHHH arOHHCTA
[ 1= J X 100
AHR

Pe3ysbTaThl prBeAeHs! B TaOIHIE O HIDKE.

Taoauua 6. 1annbie uaruouposanus Cyplal B coorBercTBuH ¢ npumepom 1E.

Huruouposanue Cyplal
Coenunenune Jo3a Ileuenn Cege3enka
4q 10 a 44
1-2 30 mr/xr 50%
1-103 30 mr/xr 94% 0%
I-75a 30 mr/xr 55%
1-57 30 mr/xr 77% 66%
1-46 30 mr/xr 96% 94%
1-39 30 mr/xr 90% 69%
30 mr/xr 98%
10 mr/xr 99% 81%
70 10 mr/xr 98% 98% 88%
5 Mr/kr 93% 96% 79%
2 Mr/kr 83% 63% 65%
1 mr/kr 52% 34% 38%
25 Mr/xr 98% 97% 96%
1-40 10 mr/xr 93% 75% 74%
5 Mr/kr 77% 48% 34%
1-201 25 Mr/xr 86% 97% 72%
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10 mr/xr

72%

59%

46%

5 Mr/kr

58%

44%

40%
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IIpumep 1F
Hccneooeanue na T-xiemkax c npumenenuem 1-70
[00221] T-xnerku yenoBeka BeImesUM ¢ nmomoisio CD3-orpunartenbHON cenekuuu mocie
Boifenennss MKIIK u3 kpoBH JFOAEH-TOHOPOB C MOMOIIBIO HEHTPUPYTHPOBAHUS B TPATHEHTE
wioTHOCTH ¢ukowia. OguH MUUTHOH T-KJIE€TOK aKTUBHPOBAJIH C MOMOLIBIO 25 MKJI TeTpaMepa
CD3/CD28 (Stemcell) B npucyrcTBun uin orcyrcteue [-70 B Teuenue 24 4acoB, mOCje 4ero Cpeny
yaansm 1 xparmm npu -80° C uis mocieayomero aHaam3a MUTOKHHOB. 3aTeM KJIETKU JBAYKIbI
npomeiBaiii PBS nepen Beinenennem PHK B COOTBETCTBUYN ¢ MHCTPYKIUSIMU TTPOU3BOTUTENS JUTSI
muHn-Habopa RNAeasy (Qiagen).
[00222] Ha ocuoe PHK nonywamum x/IHK c ucnons3oBanmem VILO-IV RT mastermix
(Thermofisher) 1 mpoBOAMIM KONHYECTBEHHYIO MOJMMEPA3HYIO LEMHYIO PEAKIHIO C 00paTHOM
tpaunckpunuuedi (q-RT-PCR) mns onpenenenust yposueit 1L-22 (Hs01574154 ml), Cyplal
(Hs01054797 g1) u GAPDH (Hs00266705 gl). JlaHHble aHAJIM3UPOBAIN C HCIOJB30BAHHEM
meroma ddCT, corjmacHO KOTOpOMY KaIblii oOpasel] cHavaja HOPMAJU3YIOT IO
koHCTUTYyTHBHOMY reHy GAPDH, a 3aTeM HOPMAaU3yIOT MO KOHTPOJBHOMY 00pasiy. YpOBHH
skcnpeccun PHK IL-22 u cyplal cHmkatorcs npu odpabdotke [-70, kak mokazano va ®UIL. 1.
[00223] VYpoBHM HUTOKHHOB OMPENENSUIN C HCIOJIb30BAHUEM TLIAT(HOPMBI ME30MACIITAOHOTO
aHamm3a (ot aHri. mesoscale discovery platform, MSD) (K15067L-2) u mnporpaMMHOro
obecrieuenust ansi aHanmuza MSD B COOTBETCTBMM C HWHCTPYKUHUSMH TpousBoautens. Ilpu
obpabotke 1-70 ypoBuu Oenka IL-22 CHUXKAKOTCs, a YPOBHH MPOBOCHANIUTENbHOrO Oeska IL-2
YBEJIMUMBAIOTCS, KaK MOKa3aHO Ha (ur. 2.
[00224] CD3/CD28-axtuBupoBanusie T-kietku aktuBupyorcs AHR, kak Oblio onpeneneHo
MO DKCIPECCHU TeHOB U BbIpaboTke HUTOKMHOB. OOpaboTtka mHrnbomuropom AHR mpuBOIUT K
UHruOnpoBaHuio JKkcrnpeccudn reHoB cyplal u IL-22 u BeipaboTku wmurtokmaa IL-22.

HNurubuposanue AHR takke yBennunBaer BeIpabOTKY MPOBOCHATUTENBHOTO HUTOKHHA [1.-2.

pumep 1G

HccnenoBanune 3¢ dexrnBroctn I-70 1 mHruduTOpa KOHTPOLHOH TOukH aHTH-PD-1 Ha
MOEJIH KOJIOpPeKTANbHOro paka meimn CT26 y meimeii Balb/c

[00225] CT26 npencraBiser coOOil JIMHUIO KJIETOK KAPLUUHOMBI TOJCTOH KHIIKH MBIIIH,

nonyuennyio u3 ATCC. Knerku CT26 xynstusuposanu B RPMI ¢ no6asnennem 10% FBS. 5x10°
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kietok CT26 B 100 mxn PBS moakoxHO uMIIaHTHpOBaK caMkaMm Mmeiieii Balb/c B Bo3pacte 6-
8 Henmenms. Beenenwe mis uccienoBaHus 3(PGEKTUBHOCTH HAYMHAIOT depe3 4 OHS MOCIe
ummantaunu. antaronnct AHR BBoammm mepopanbho kaxaeiid neHs (QD) B mose 10 mr/kr B
teuenne 3 Henmens. AHTH-PD-1 (BioXcell RMP1-14) BBogmnm [1Baxkasl B HEZEIIHo,
BHYTpUOproHHO (B/0) B m03e 10 mr/kr, Bcero B msitu no3ax. OmyXxoinu KOHTPOJIUPOBAJIH Ty TEM
W3MEpEeHHs IITaHTeHIIUPKYIeM Kaxkable 2-3 AHs, a MacCy Tejia U3MEpsId TPH pa3a B HEOEJIIO.

[00226] Pocr omyxonu uarubupyercs antarorncrom AHR I-70 oTnenbHO wii B KOMOMHAITUH
cantu-PD-1, kak nokazano na ®UI". 3. Murubuposanue pocTa OMyXO0JIU SIBJISIETCS] CTATACTUYECKH
3HauuMbIM i [-70 B KauecTBe OTAEIBLHOrO areHTa 10 CPABHEHUIO C HOCUTEJIEM C pP-3HAUCHHEM
= 0,0166. IToMumo 3TOr0, UHrUOMPOBAHHE POCTA OMYXOJH B KOMOWHHPOBAHHON rpyIie ObLIO
3HAYMMBIM IO CpaBHEHUIO ¢ aHTH-PD-1 oTnensHo, p-3Hauenue = 0,0420. p-3HaueHus onpenessim

aHaJM30M C t-kputepuem CThIOAEHTA.

IIpumep 1H

Hccnenoanne 3pdexTnBHocTH I-70 1 HHruéuTOpa KOHTPOILHOH TOukH aHTH-PD-1 Ha
moaed Mmeaanombl Mbiin B16-IDO y meimeii CS7BL/6

[00227] BI16-IDO npencrasiser co0Oi JMHHUIO KJIETOK MeJAHOMBI MBIIIH, KOTOpas ObLia
paspaborana mwist cBepxaskcnpeccuu IDO1 (Holmgaard, 2015 Cell Reports). Knetku B16-IDO
xynsTuBHpoBamd B DMEM ¢ no6asnennem 10% FBS. 2x10° B16-IDO knetok B 50 mxa PBS
BHYTPUKOKHO UMIJIAHTHPOBasH camkam Meiieir CS7BL/6 B Bo3pacre 6-8 Henens. Beenenue mist
uccienosanus >pPEKTUBHOCTH HAUMHAIOT Yepe3 7 mHel mociie uMILianTanuu: antaronnct AHR
1-70 BBORMIM mepopanbHO Kaxabli neHb (QD) B noze 10 mr/kr B Teuenue 2 Henenb. AHTH-PD-1
(BioXcell RMP1-14) BBoauiu kaxasie 3 aHs, BHYTpUOprOMHHO (B/0) B 103e 250 MKI/MBIIIE,
BCero B ImATH 103axX. OmyXoym KOHTPOJMPOBAJIH Iy TEM U3MEPEHUS IITAHTSHITUPKYJIEM KaXKaple 2-
3 nHs, a Maccy Tesla U3MEepsJIN TPU pas3a B HEHEIo.

[00228] Pocr onyxosu uarudbuposasics antaronnctom AHR 1-70 otnensHO wiu B KOMOWHALTHH
¢ autu-PD-1, kak mokazano na ®UI. 4. UurubupoBanue pocta OMyXxoJjd ObLIO CTATHCTHUECKH
3HaunMBIM i [-70 B KadecTBe OTAEIBLHOTO areHTa M0 CPABHEHHUIO C HOCHTEJIEM C P-3HAUCHHEM
< 0,001. TTomumo 3TOro, MHrHOMpPOBAHHE POCTA OMyXOJH B KOMOMHHPOBAHHOW rpyrie ObLIO
3HaYMMBIM 10 cpaBHeHUIO ¢ anTu-PD-1 oTaensHo, p-3nadenne < 0,03. p-3HaueHus onpenessn

aHanu3oM c t-kputepueM CThIOAEHTA.
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IIpumep 2

AHR-3aBHCcHMAas1 IKCIPECCHA TEeHOB

[00229] Hepal-6 unu Hepa-lclc7 Mpliiu uiamM APyryroo JIMHUIO KJIETOK MBIIIN BBICEBAIOT B
cpeny B IuiaHmieTbl (O-JiyHOUHBIE, |2-TyHOYHBIE WMJIM APYrHe IUJIAHIIEThI) W HHKYOHPYIOT B
teyenne Houn npu 37°C B COz-unkyOarope; wiu HepG2 uenoBeka UM Opyryro JUHHIO KIETOK
YeJIOBeKa BBICEBAIOT B CPENY B IJIAHIIETHI (O-JIyHOUHBIE, 12-JIyHOUHBIE WK JPYTUe IUIAHIIETh) 1
uHKYOupyoT B Teuenue noun npu 37° C B CO2-unkyOarope.

[00230] Ha cnenyrowmmii nenp nobasmsun aktupupyromuii AHR murann, taxoit kak TCDD,
kunypenut, ITE (2-(1H-unnon-3-unkapOonu)-4-Tua3onkapOOKCHIIOBbIA CIOKHBIN METHJIOBBII
adup), VAF347, BNF (Gera-nadrodnason), ICZ (6-popmununmono(3,2-b)kapbazon uwiu apyrue
murangsl AHR, coBmectHo ¢ antaronucrom AHR un 6e3 Hero. Kitetku nHKyOUpYIOT B TeueHHe
4, 15 nnun 24 yacoB UM Ipyroro NpoMeKyTKa BpEMEHH, a 3aTeM KJIeTKHU JIU3UPYIOT AJIs IOy YeHUs
PHK. PHK moser ObITh nONTyueHa ¢ nomornsio Habopa s seiaenenus PHK, takoro kak Qiagen,
WK ¢ NOMOLIBIO Jroboro apyroro merona Beinenenns PHK. Dxkcnpeccuio reHoB onpenessitoT ¢
nomotnsio konnyectBeHHoi RT-PCR ¢ ucnonb3oBaHreM 30HIOB AUl CHEM(PUUECKUX TEHOB,
BKJIIOYAsi KOHCTUTYTHBHbIE TeHbl, Takue kak Gapdh, [B-akTuH wim Apyrue KOHCTUTYTHBHO
JKCIpeccupyemble  TeHbl i  HopMmaym3anuu. AHR-3aBucumble TeHbl, momiexamue
HCCIIEIOBAHHUIO, BKJIIOUAIOT, HO He orpannuuBarorcs umu: cyplal, cyplbl, AHRR, IDO1, IDO2,

cox2, IL6, VEGFA, cyclinD1, cdc2, MMP-9, c-myc.

IIpumep 3
[00231] AHR-3aBHCHMYIO 3KCIPECCHIO TE€HOB ONPENENSIOT B 00pasiax TKaHeH, TakuxX Kak
onyxonb i neveHb. PHK monseprator 3kCTpakuuy U3 TKAHU C MOMOLIBIO TAKUX METOHOB, KaK
Habop mnst eeimenenus PHK, takoit kak Qiagen, Wyid ¢ MOMOIIBIO JFOOOr0 APYroro MeToma
Beienenuss PHK, usBectHoro cnenunanucty B naHHOH obinactu texuuku. Jkctpakuus PHK mosxer
OBITh OCYIIECTBIEHA M3 OOLIMX KJIETOK HJIM KJIETOK IMOCJI€ COPTUPOBKH UIs OMPEHeSCHHBIX
MONYJSILMM KJIETOK, TAKHX KAaK OIYXOJIeBble KJIETKH, OMYyXOJb-ACCOLMHPOBAHHBIE T-KIIETKH,
OIyXOJIb-aCCOLIMMPOBAHHBIE MUEJIONTHBIE KJIETKHA WJIH OPyTrHue. DKCIPECCHUIO T€HOB ONMPENeNSTIOT
¢ nmomotpio koauuectseHHoH RT-PCR ¢ ucnonb3oBaHnemM 30HIOB [Jisi CHElU(PUUECKUX T€HOB,

BKJIIOYAsi KOHCTUTYTHBHbIe TeHbl, Takue kak Gapdh, [B-akTuH wim apyrue KOHCTHTYTHBHO
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SKcmpeccupyemble TeHbl it HopMmaim3anuu. AHR-3aBucumble reHbl, momiexamue

HCCIIE0BaHUIO, BKIIIOUAIOT, HO He orpannunBaiotrcs umu: cyplal, cyplbl, AHRR, IDO1, IDO2,
cox2, IL6, VEGFA, cyclinD1, cdc2, MMP-9, c-myc.

Ilpumep 4
[00232] Cunres I-5
NH
I
HN
NZ” | N\
F Z | \N S
X
N
I-5

[00233] Cxema cuHTe3a:
0
NT R
NS DIEA, i-PrOH I / <

B(OH),

S |

Pd(dppf C|2 052003
1,4-guokcan, H20

[00234] Cragusal: N-(2-(1H-unpoa-3-nia)3THa)-2-Xa0pTHEHO|[2,3-d|mupuMuanH-4-aMHH

ai@
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K pacteopy 2,4-nuxnopraeno|2,3-d|nupumuauna (200 mr, 975,31 mxmons, 1 3kB.) B -PrOH (15
i) nobasmsmn DIPEA (630,24 wr, 4,88 mmonb, 849,38 wmki, 5,0 sxB.) u 2-(1H-unnmon-3-
wi)stanamut (203,14 mr, 1,27 mmons, 1,3 3kB.). Cmeck nepemermnaiu npu S0 °C B TeueHue 3 u.
JKK-MC mokazana, 4To HCXOIHOE BELIECTBO OBLIO MOJIHOCTHIO H3PACXOIOBAHO, M OB OOHAPYIKEH
onuH OCHOBHOH muk c sxkenmaemoil MC. Peakumonnyioo cmeck pasbasmsumm HxO (15 mi) u
skcrparupoasud JIXM (15 ma x 3). O6benuHenHbIe opranndeckue ciion cyurmii Haa NaxSOs,
(GunbTPOBANM M KOHIEHTPUPOBAJIH NpPHU MOHWKEHHOM J[ABJIEHHH, IMOJydasi OCTATOK, KOTOPBIH
OuHIIAH ¢ oMoLIbio udn-xpomarorpaduu Ha cumkarene (ISCO®; 12 r SepaFlash® kononka
st prd-xpomarorpaduu ¢ IUOKCUIAOM KpeMHus, 3ioeHT: rpagueHT 20~30% EtOAc/IID npu
ckopoct moroka S0 wi/mMuH), nomyvas 2-xnop-N-[2-(1H-unpon-3-wn)atuin|tueHo|2,3-
dmupumunun-4-amus (260 mr, 774,90 mMkmonb, BeIxXOA 79,4%) B BUAE TBEPHOro BeIIECTBA
skenroro neeta. 'H IMP (400 MI'u, CDsOD) é ppm 7,67 (d, J = 7,9 T'u, 1H), 7,40-7,35 (m, 2H),
7,31 (d,J=8,2Tw, 1H), 7,10-7,05 (m, 2H), 7,00-6,93 (m, 1H), 3,86-3,79 (m, 2H), 3,11 (t,J=7,4
I'u, 2H); OP-XXXMC m/z 329,0, 331,0 [M+H]".

[00235] Cragus2: N-(2-(1H-usgpoa-3-un)dytui)-2-(5-¢propnupuaun-3-ua)tueHo|2,3-

d|mupumuaun-4-amun (I-5)

NH
|
HN
Nl\ N\
F /| Ps
N
N

K pactBopy 2-xmop-N-[2-(1H-unnon-3-un)stwi|tiueno[2,3-d|lnupumumgna-4-amuna (100
298,04 mxmomnb, 1 2xB.) B 1,4-mmokcane (3 mu) u H,O (1 wmn) moGaensiiu (S-¢rop-3-
nUpUIIT)00pOHOBYIO KUCIOTY (75,59 mr, 536,47 mxmoib, 1,8 akB.), Cs2COs (291,32 wmr, 894,11
MkMoib, 3,0 3xB.) u Pd(dppf)Clz (32,71 wmr, 44,71 mxmons, 0,15 3xB.). CMech nepemMernBaii npu
120 °C nmpu o6paboTke MUKPOBONHOBBIM uanyueHueMm B Tedenune 1 u. JKK-MC mnokaszana, 4o
HCXOTHOE BEIEeCTBO OBLIO MOHOCTHIO H3PACXOIOBAHO, U ObLT OOHAPY’KEeH OAUH OCHOBHOM ITHK C
skenaemorr MC. PeakimonHyto cmeck ¢uibTpoBasin. @uistpar pazbasmsuim HoO (15 mi) u

skcrparuposanu EtOAc (15 min x 3). O0bpenuHenHble oprannyeckue cion cymmmi Hag NaxSOq,
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(GuNbTPOBANM M KOHUEHTPUPOBAJIH MpPHU MOHWKEHHOM [ABJIEHHH, MOJydas OCTaTOK, KOTOPBIH
ounanu ¢ nomouibio npenapatuBHoit BOXX (ycnosus ¢ HCI; kononka: Phenomenex Kinetex
XB-C18 150 mmM*30 mm, 5 mxm; noasmkHas ¢aza: [Boma(0,05%HCI)-ACN];B%: 50%-75%,12
MHUH) U KelaeMyw ¢pakuuio jguodummsupoBaiu, noiydas 2-(5-¢rop-3-nupumamin)-N-[2-(1H-
UHA0-3-un)3Tii |Tueno|2,3-d|mupumuaua-4-amus (54,40 mr, 109,05 mxmons, Berxon 36,59%,
yucrora 100%, coms 3HCI) B BHne TBepnoro Bemectsa skentoro msera. 'H IMP (400 MI'n,
CD;0OD) ¢ ppm 9,19 (s, 1H), 8,84 (s, 1H), 8,58 (d, /=9,3 I'y, 1H), 7,63-7,57 (m, 2H), 7,54 (d, J
=5,7Tu, 1H), 7,19 (d,J= 7,7 T'u, 1H), 7,02-6,90 (m, 3H), 4,08 (t, /= 6,8 'y, 2H), 3,19 (t, /= 6,7
I'u, 2H); OP-XXXMC m/z 390,0 [M+H]".

IIpumep S
[00236] Cunres I-4
NH
|
HN
N| NN
NG N
] s
N
I-4

[00237] Cxema cuHTe3a:

HN
Cl cl O)\/\
Br NH;

| —_— | -
/ .
Cl)\N N K2COs PN DIEA, i-PrOH, 50 °C

T )=

, NH NH
HN/\/E@ Fau - B(OH): N
o
N| ~ N N - N7 N
)\ _ 5\ Pd(dppf)Cl,, Cs,CO3, E |

1,4-gnokcaHn, H20, | A N N
MWKPOBOJSTH. U3M., P )\
110°C, 30 muH N

1-4

[00238] Cramusal: 2,4-Auxgop-7-u3zonponui-7 H-nuppono|2,3-d|nupumuann
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Cl

N\\

A
ju

Cwmech 2,4-muxnop-7H-nuppono[2,3-dJmupumumuna (1 r, 5,32 mmons, 1 3kB.), 2-Opomnponana

(3,271, 26,59 mmoub, 2,50 mu, 5,0 3xB.) u K2COs (3,68 1, 26,59 mmons, S 3kB.) B JIMCO (20 mu)

Cl

JlerasnupoBajii ¥ npoaysau nocpeactsoM N 3 pasa, 3areM cMmech nepemernusanu npu 10-20 °C
B Teuenne 48 u B atmocdepe N2, TCX (II9/2A = 3/1, Re = 0,50) mokazania, 4TO HMCXOMHBIN
Martepuas ObUT W3PACXOIOBAH, U OBUIO OOHAPYKEHO OAHO OCHOBHOE HOBOE ISITHO C OoJblieit
noJsipHOCTBIO. Peakunonnyro cmech pasbasysuin H2O (50 mut) u axcrparuposanu EtOAc (50 mi
x 3). OOvenuHeHHbIe OpraHuyeckue Cjiou Cyumin Haj O0e3BomubiM NaxSQ4, GuabTpoBaIH U
KOHLIEHTPUPOBAJIN MpPU TMOHWIKEHHOM J[ABJIEHUH, IOJydYas OCTATOK, KOTOPBIA OYMINAIH C
MOMOIIBIO KOJIOHOYHON Xpomarorpaduu Ha cuimkarene (ot II9/EtOAc = 1/0 mo 4/1, TCX:
I[I3/EtOAc = 3/1, R = 0,50), nonyvas ykasaHHbIA OPOAYKT 2,4-AUXJIOP-7-U30MPOIII-
nuppoiof 2,3-d Jnupumuaus (650 mr, 2,71 mmous, Berxoz 50,99%, uncrora 96%) B BUIE TBEPAOTO
semectsa 6enoro nsera. 'H SIMP (400 MI'u, CDCls) 6 ppm 7,33 (d,J = 3,7 ', 1H), 6,62 (d, J =
3,5 T, 1H), 5,20-5,01 (m, 1H), 1,53 (d, J = 6,8 'y, 6H); DP-XKXMC m/z 230,0, 232,0 [M+H]".

[00239] Crammsa2: 2-xa0p-N-[2-(1H-uapoa-3-uia)3THia|-7-u30nponua-napposo|2,3-
d|nupumuann-4-amun

NH

HN

LA
Z
cl N~ N
Cwmecs 2,4-nuxiop-7-uzonponuwi-nuppoio|2,3-dmupumuauna (100 mr, 417,22 Mxmons, 1 9kB.),
2-(1H-unpgon-3-un)s>tanamuna (100 mr, 620 mxmons, 1,2 3xB.) u DIEA (161,77 mr, 1,25 mMosb,

218,02 mku1, 3 5kB.) B i-PrOH (5 mu1) nerasuposanu u npoaysaiu nocpeactsom N» 3 pasa. 3atem

cmech nepemernBaiu npu S0 °C B teuenne 11 u B atmochepe N2. XKK-MC mnokazana, 4uto
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octaniock 15% ucxomHoro BemecTsa. PeakimOHHYIO CMeCh KOHLIEH TPHPOBAIN NIPH MIOHUKEHHOM
JABJICHUH, MOJIy4asi OCTATOK, KOTOPBIH OYHINAINA C TOMOIIBIO KOJIOHOYHOW XpoMmaTorpaduu Ha
cmmkarene (ot [I9/EtOAc = 1/0 no 1/1, TCX: TID/EtOAc = 3/1, Re = 0,28), nonyuasi yka3aHHBIH
npoaykT 2-xi0p-N-[2-(1H-urnon-3-wn)atui|-7-u3onponmi-nuppodo| 2,3-djnupumuanH-4-aMuH
(120 mr, 315,39 MxMoub, BEIXOA 75,59%, unctota 93%) B BUsiE CBETIO-KpacHoro macia. 'H SIMP
(400 MI'u, CDCIs) 6 ppm 8,06 (s, 1H), 7,69 (d, J = 7,9 I'u, 1H), 7,41 (d, J = 7,9 T'u, 1H), 7,26-
7,20 (m, 1H), 7,18-7,13 (m, 1H), 7,09 (d, J = 2,4 T'u, 1H), 6,96 (d, J = 3,5 'y, 1H), 6,23 (s, 1H),
5,22 (s, 1H), 5,03 (d, J = 6,8, 13,5 T'u, 1H), 3,99 (q, J = 6,6 I'u, 2H), 3,17 (t, J = 6,6 'y, 2H), 1,46
(d, J = 6,8 Ty, 6H), IP-XKXMC m/z 353,8, 354,9 [M+H]".

[00240] Crapgus 3: 2-(5-¢rop-3-nupuann)-N-[2-(1H-uaa0-3-11)3THJI|-7-H30NPONHJI-

nuppoJio[2,3-d|nupumuaun-4-amu (I-4)

X N
—

2-xnop-N-[2-(1H-urmomn-3-mn)atui|-7-uzonponi-nupponio| 2,3-dmupumu nuH-4-amun - (80
210,26 mxmons, 1 3kB.), (5-Top-3-nupuminn)6opoHoByio kucioty (44,44 wmr, 315,39 mxmorsb, 1,5
akB.), Pd(dppf)Cl> (15,38 mr, 21,03 mxmons, 0,1 3kB.) u Cs2CO3 (205,52 mr, 630,78 mxmoib, 3
9kB.) B 1,4-mnokcane (2 min) u H20 (0,5 mi1) momeranu B TpyOKY C MEKPOBOJIHOBBIM U3JTy4YEHHEM.
Peakimonnyto cMech mponysaiim Nz B TedeHHe 3 MUH, 3aTeM IUIOTHO 3aKPbIBAJIM U HATPEBAJIH IIPH
110 °C B teuenue 30 mun npu 06padboTke MUKpOBOITHOBBIM u3nyueHueMm. JKK-MC nmokaszana, 4to
obu10 0OHapyxkeHo 90% skemaeMoro coemuHeHHs. PeakIIMOHHYIO CMeCh KOHLIEHTPHPOBAH IIPH
NOHIDKEHHOM MABJICHWH, IMOJydYas OCTATOK, KOTOPBIH OUMINAIN C MOMOIIBIO INpernapaTHBHOH
B2XX (MeCN/H>O B KkauecTBe 3JIOEHTOB, KUCJIOTHbIE ycioBus, nmpudbop: DC/Phenomenex
Kinetex XB-C18 150 mm*30 MM, 5 mxm/ [Togerskaas daza: Boma(0,05%HCI)-ACN/T'panuent: B
or 47% no 77% B teuenune 10 wmun/CkopocTh mMOTOKA: 25MJI/MHH) C TOCHEAYIOLIEH
mnopummsanuei, nonydas 2-(5-prop-3-nmupummn)-N-[2-(1H-unmomn-3-1m)3Tu|-7-u30mpomni-
nuppoio[2,3-d|nupumunnn-4-amus (51,57 mr, 120,95 mxmons, Beixon 57,52%, uucrora 97,21%,
coms 3HCI) B Buze TBepmoro BemecTsa xkeatoro nsera. 'H IMP (400 MI'nu, JIMCO-ds) 6 ppm
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9,41 (s, 1H), 8,72 (s, 1H), 8,50 (d, J = 8,6 T', 1H), 8,09 (s, 1H), 7,64 (d, J = 7,7 Ty, 1H), 7,40 (s,
1H), 7,35 (d, J = 8,2 T, 1H), 7,23 (s, 1H), 7,07 (t, J = 7,4 'y, 1H), 7,02-6,93 (m, 1H), 6,69 (s,
1H), 5,06 (s, 1H), 3,89 (s, 1H), 3,80-3,77 (m, 2H), 3,20-3,00 (m, 2H), 1,48 (d, J = 6,6 ', 6H):;
DP-XKXMC m/z 414,9 [M+H]",

IIpumep 6
[00241] Cunres I-3
N7 XS
F P/
N
[00242] Cxema cuHTe3a:
NH
S
N XS \[’B\O
oy - N| _
cl N DIEA, 50 °C /I\N/ / MHKPOBOIH. H31.
NH
[
= B(OH), HN
S |
s
NS N oS
/]I\N/ Y, Pd(dppfCl,, 052003 Fao” N/ V4
1,4-gnokcax, H20 |

/\S/EQ
P

Pd/C N
H2 \Cj/t

[00243] Cramgual: N-(2-(1H-uepon-3-ua)3THi)-7-6pom-2-xjJopTHeHno|3,2-

d|nupumuann-4-amun
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NH

HN

N7 XS
My
c” N

Br

K pactBopy 7-6pom-2,4-muxnop-tueno|3,2-d jnupumuauna (100 mr, 352,16 Mxmons, 1 9kB.) u 2-
(1H-unnon-3-mn)aranamuna (84,63 mr, 528,24 mxmons, 1,5 sxB.) B i-PrOH (3 M) nobasnsum
DIEA (136,54 mr, 1,06 mmousb, 184,02 mxkJ1, 3 3kB.). Cmeck nepemeruaiu npu S0 °C B TeueHue
3 u. KK-MC mnokasajga, 4TO MCXOTHOI'O BEIIECTBA HE OCTAJOCh M ObLIO OOHapy:keHo 93%
JKenaeMoro coenuHeHus. PeakimOHHYIO CMeCh KOHIIEHTPHPOBAIN NMPU MOHUKEHHOM JIaBJICHHH,
HOJIy4asi OCTATOK, KOTOPBIM OYHIIAIN C HOMOLIBIO KOJIOHOYHOU XpoMaTorpadun Ha CUIMKAresie
(or AXM/MeOH = 1/0 no 100/1, TCX: II3/EtOAc = 3/1, R¢ = 0,42), nonyuas 7-0pom-2-xyi0p-N-
[2-(1H-unpon-3-un)atuwn|tueno| 3,2-d|nupumugua-4-amua (140 mr, 339,94 MKMOJb, BBIXOX
96,53%, uncrora 99%) B BUE TBEPAOro BemmecTsa ceporo nsera. 'H SIMP (400 MI'u, CDCl3) 6
ppm 8,11 (s, 1H), 7,69-7,66 (m, 2H), 7,43 (d, J = 8,2 'y, 1H), 7,25-7,23 (m, 1H), 7,18-7,14 (m,
1H), 7,09 (d, J=2,2 T'u, 1H), 5,25 (s, 1H), 4,01 (q, /= 6,4 I'u, 2H), 3,18 (t, J = 6,5 T'u, 2H); OP-
KXMC m/z 406,9, 408,9 [M+H]".

[00244] Cragusa2: N-(2-(1H-uapos-3-ua)3THi)-2-XJ00p-7-(npon-1-eH-2-nia)THeHo|3,2-

dnupumuann-4 -amun

INH
HN
S
v
c”” N

7-bpom-2-x5iop-N-[2-(1H-unnon-3-un)atun|tueno| 3,2-d|nupumuaun-4-amua (120 mr, 291,38
MKMOJb, 1 3KkB.), 2-uzonponenui-4,4,5,5-terpamerun-1,3,2-aquokcaboponan (39,17 wmr, 233,10
MkMoib, 0,8 akB.), Pd(dppf)Cls (42,64 wmr, 58,28 mxmons, 0,2 3xB.) u Cs2COs (284,81 mr, 874,14
MKMOJ1b, 3,0 5kB.) B 1,4-muokcane (5 mu1) u H>O (1 mut) nomeranu B TpyOKYy ¢ MUKPOBOJHOBBIM

uznydenneM. TpyOKy mpoayBaiu mocpenctsom N2 B Te€UeHHE 3 MHH, 3aT€M IIJIOTHO 3aKPbIBAIHA U
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HarpeBayu npu 80 °C B Teuenue 10 muH npu 06padboTke MUKPOBOTHOBEIM H3nydeHueMm. JKK-MC
nokasaja, 4ro OOJbIIas YacTh HCXOMHOIO BellecTBa Oblia M3pacxomoBaHa U ObLIO OOHAPYIKEHO
68% xenaemoro coeauHenusi. OObeAMHEHHYIO peakUMOHHYIO cMech pasdasysiin HoO (20 min) u
skcrparupoBann EtOAc (20 mn x 3). OObenuiHeHHbIE OpPraHUYECKHE CIIOM CYLIMJIA HaJ
6e3BomHbM NaxSO4, GuAbTPOBAIN M KOHIEHTPUPOBAJIM MPH MOHIKEHHOM JABJIEHUH, MOTy4Yast
OCTaTOK, KOTOPBIA OUHMIINAIN C MOMOLIBIO KOJOHOYHOW XpomaTtorpaduu Ha cujmkarene (OT
II9/EtOAc = 1/0 no 10/3, TCX: II9/EtOAc = 3/1, R = 0,45), monyuas yka3zaHHbII NPOayKT N-(2-
(1H-unnmon-3-mwn)atui)-2-xaop-7-(upon-1-en-2-un)tueno| 3, 2-d jJnupumumus-4-amun(95 MT,
BBIXOA 73,85%, uncrora 98%) B BHAE cBETIIO-KenTOro Macia, 'H SIMP (400 MI'u, CDCl3) 6 ppm
8,10 (s, 1H), 7,69 (d, J = 7,8 T'y, 1H), 7,51 (s, 1H), 7,42 (d, J = 8,0 ', 1H), 7,26-7,22 (m, 1H),
7,20-7,13 (m, 1H), 7,09 (d, J = 2,3 'y, 1H), 6,37 (s, 1H), 5,38 (s, 1H), 5,11 (s, 1H), 4,00 (q, J =
6,4 T'u, 2H), 3,18 (t, J = 6,7 I'u, 2H), 2,21 (s, 3H); OP-2)KXMC m/z 369,0, 371,0 [M+H]".

[00245] Cragus3:  N-(2-(1H-uupoa-3-ua)dytHa)-2-(5-propnupuaun-3-ua)-7-(npon-1-

eH-2-uj1)Tueno|3,2-d|nupumuaun-4-aMmuH

NH
|
HN
NN
Fa s N//
\I
N

2-xyop-N-[2-(1H-unn05-3-un)atui|-7-uzonponenu-tueHo| 3,2-d jnupumuaun-4-amun - (95  wr,
252,38 mxmons, 1 3kB.), (5-pTop-3-nupuminn)bopoHoByro kucioty (53,34 mr, 378,58 mxmosb, 1,5
3kB.), Pd(dppf)Cl, (18,47 mr, 25,24 mxmons, 0,1 3kB.) u Cs2CO3 (246,69 mr, 757,15 mxmons, 3
9kB.) B 1,4-mnokcane (2 M) u H20 (0,5 mi1) momermany B TpyOKY C MEKPOBOJIHOBBIM H3JTyYEHHEM.
I'epmetnsnpoBaHHYIO TPYOKY MpOayBajy mocpeacTBoM N2 B TedeHue 3 MUH, 3aTeM HarpeBali Py
110 °C B teuenue 30 mun npu ob6paboTke MUKpOBOITHOBEIM u3nyueHueM. JKK-MC nokaszana, 4to
Oonbliast 4acTh UCXOAHOTO BelecTBa Oblia H3pacxofoBaHa u ObLI0 0OHApYKeHO 85% skenaemoro
coenHeHns. PeakIMOHHYIO CMeCh KOHLEHTPHPOBAIM NpPU NOHMKEHHOM JaBJICHHH, IONydast
OCTaTOK, KOTOPBIH OYHINANM C IOMOIIBIO KOJIOHOYHOW Xpomartorpadum Ha cuimkarene (OT

II3/EtOAc = 1/0 mo 10/3, TCX: II3/EtOAc = 3/1, Rf = 0,44), mony4asi yka3aHHBIH TPOAYKT 2-(5-
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¢ rop-3-nupuann)-N-[2-(1 H-unnon-3-un)3tui|-7-uzonponenui-tueHo| 3,2-d jnupumuaus-4-
amuH (85 mr, 188,00 Mkmonb, Bexon 74,49%, unctora 95%) B Bue mMacaa. 'H SIMP (400 MI'n,
CDCI3) 6 ppm 9,59 (s, 1H), 8,55 (d, J = 2,6 I'y, 1H), 8,48 (d, J = 10,1 'y, 1H), 8,07 (s, 1H), 7,69
(d,J =7,9Tu, 1H), 7,56 (s, 1H), 7,42 (d, J = 7,9 I'u, 1H), 7,26-7,22 (m, 1H), 7,20-7,15 (m, 1H),
7,11 (s, 1H), 6,70 (s, 1H), 5,46 (s, 1H), 5,06 (s, 1H), 4,14 (q, J = 6,5 ', 2H), 3,26 (t, J = 6,5 I'y,
2H), 2,30 (s, 3H); OP-)KXMC m/z 430,0 [M+H]".

[00246] Cramusd:  N-(2-(1H-uupoa-3-ua)d3tui)-2-(S-propnupuaun-3-ui)-7-

n3onponuiarueno|3,2-d|nupumuaun-4-amus (I1-3)

,NH
HN
N XS
| /
F. = N/

K pacteopy 2-(5-¢rop-3-mupumun)-N-[2-(1H-unmomn-3-mi)3Tui|-7-u30n poneHui-Tueno| 3,2-
dnupumumua-4-amuHa (50 mr, 110,59 mxmous, 1 3kB.) B MeOH (20 mur) u TT'® (2 mu1) mobassiiu
Pd/C (10%, 50 mr) B atmochepe No. CycneH3uro nerasupoBasid MMOA BAKYyMOM U IIPOJyBaJIH
nocpencteom Hs 3 paza. Cmecs nepemernnsaiu B Hy (15 psi) mpu 10-15°C B Teuenue 0,5 u. XKK-
MC mnokasaja, 4TO HCXOIHOIO BEIIECTBA HE OCTAJIOCh U ObLIO OOHapy:keHO 95% skeraemoro
coemuHeHus. PeakIMOHHYIO cMechb GWIBTPOBAIM M (QUIBTPAT KOHIEHTPHPOBAIM IPH
NOHMKeHHOM maeiieHnu. OcraTok ouninanu ¢ momoulso npenapatiueaoil BOXX (MeCN/H20 B
Ka4yeCTBe TIOEHTOB, KUCIOTHBIE ycioBwst, mpubop: DC/Phenomenex Kinetex XB-C18 150 mm*30
MM, 5 mxM/ [lonsrkaas dasa: Boga(0,05%HC])-ACN/Tpaguent: B ot 62% no 92% B teuenue 10
MuH/CKOPOCTh MOTOKA: 25MJI/MHH) C mocCienyrwouei aunodunmusanueii, noiaydas 2-(5-¢prop-3-
nupu i )-N-[ 2-(1 H-ungomn-3-un)atin |- 7-uzonponui-tueHo| 3,2-d jnupumunuu-4-amun - (40,32
Mr, 74,05 mMxmosb, Beixon 66,96%, unctota 99,34%, cone 3HCI) B BHme TBepHoOro BelecTsa
skenroro usera. 1|H AMP (400 MI'y, IMCO-ds) 6 ppm 10,85 (s, 1H), 9,46 (s, 1H), 8,69 (d, J =
2,8Tn, 1H), 8,42 (d, J = 10,0 ', 1H), 8,19 (t, J = 5,6 T'u, 1H), 7,77 (s, 1H), 7,64 (d, J = 8,0 'y,
1H), 7,34 (d, J =8,0Tu, 1H), 7,22 (d, J = 2,0 'y, 1H), 7,07 (t, J = 7,4 T'u, 1H), 6,99-6,95 (m, 1H),
3,93-3,87 (m, 2H), 3,46-3,41 (m, 1H), 3,12 (t, J = 7,4 T'u, 2H), 1,37 (d, J = 6,8 T'u, 6H), OP-
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KXMC m/z 432,0 [M+H]".

IIpumep 7
[00247] CunTes 1-2
I NH
HN
—N
ZZN N\
S
F = \N
N
N
I-2

[00248] Cxema cuHTe3a:

N
—
HN\

O
\(\CN LDA ~SoXg A THApa3sHHA ruapar ;| AcOOH
L > —
H,N
NC

N

N,
(0]
F o 0
A on ~A ‘
x>
N CDI, MgCl,, TT® YKCYCHas KHCJIOTa
= SNT
\Ej/fji i \(j/f\ )
I NH
HN
HoN
/N
> 77NN
F V% l \N =
\N
1-2

[00249] Cramgusal: 2-PopmMuI-3-MeTHIOYTAHHHTPHJI
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Ox

NC

K cmecu mumsonponunamuna (2,43 r, 24,06 mmons, 3,40 mit, 1 3xB.) B TT'® (20Mi1) mo kamism
nobasmsmn n-Buli (2,5 M, 10,10 mu, 1,05 3xB.) mpu -78 °C B atmocdepe N2. Cmech
nepemermuBaiu npu -78 °C B teuenune 10 muH, 3atem HarpeBanu a0 0 °C u mepemermsaiu B
teuenue 1 u. Cmeck oxnaxkaanu 1o -78 °C, mo kamsm godassim pactBoperHblil B TI'® (15 mu,
6e3BonHOM) 3-MeTunOyTaHHUTpHI (2 T, 24,06 Mmonb, 2,53 My, 1 5kB.) u mepeMelIBaIu Ipy -
78 °C B Teuenne 10 mun. ITo xammsam nobasnsum pacrBop stundopmuata (1,87 r, 25,26 mmonsb,
2,03 mu, 1,05 akB.) B TT'® (15 mu1, Ge3oxHom) u nepemernusanu npu -78 °C B reuenue 40 mMuH,
3aTteM cMmech Harpesain 10 S-14 °C B teuenue 16 u. TCX (ITD/EA=3/1, R¢ = 0,34) nokazana, 4ro
ObL10 OOHAPY’KEHO OJTHO OCHOBHOE HOBOE IISITHO. PeakIIMOHHYIO CMeCh raCHIIH TyTeM A00aBICHUS
1 1. pactBopa HCI1 (50 mu) mpu -78 °C u sxcrparuposanu EtOAc (50 miu x 3). OObenuHeHHbIE
opraHuyeckue cjaou cymmid Haa 0e3BomHbiM NaySOs, GuibTpoBad U KOHLEHTPUPOBAIH MPH
NOHMKEHHOM JIABJICHWH, MOJydass OCTATOK, KOTOPBIA OYMINAIM C IOMOIIBIO KOJIOHOYHOM
xpomarorpadun Ha cuimkarene (ot [I9/EtOAc = 1/0 no 1/4, TCX: II9/EtOAc = 3/1, Re = 0,34),
nonyyasi 2-popmii-3-metun-oyranautpuit (2 r, 16,20 mmosb, Beixon 67,32%, uncrora 90%) B
BHJE CBeTIO-KenToro Macia. 'H SIMP (400 MI'u, CDCl3) é ppm 9,57 (s, 1H), 3,43 (d, J=4,4 Tn,
1H), 2,56-2,40 (m, 1H), 1,20 (d, /= 6,8 I'u, 3H), 1,12 (d, J= 6,8 I'u, 3H).

[00250] Cramus 2: 4-N3zonponui-1H-nupaszon-S-amun
—N
HN N\

==
HoN

Cmech 2-popmun-3-metmn-Oyranautpmia (500 mr, 4,05 mmons, 1 3kB.), ruapasuHa THAPAT
(168,67 mr, 5,26 mmostb, 190,37 Mk, 1,3 3xB.) u AcOH (425,50 mr, 7,09 mmons, 405,24 Mk, 1,75
skB.) B EtOH (20 mu1) merasuposasu u npoaysaiu nocpeactsom Nz 3 paza. CMech nepeMernBain
npu 80-90 °C (c oOpaTHBIM XOJOIMIBHHKOM) B TeueHHe 16 4 B atmocdepe Nz, 3arem
KOHIIEHTPHPOBAJIM MPH MOHMWKEHHOM naBjiennu. Ocratok paszdasisuid Hac. pactBopom NaHCO;
(20 M) m sxcrparupoamu XM (20 ma x 3). OGbeauHeHHbIE OpraHUYecKre CIION CYIIHIN Haj

6e3ponubiM NaxSO4, GUALTPOBAIH M KOHLIEHTPUPOBAJIH MPH MOHIKEHHOM TAaBJIEHUH, MOTyYast
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HEOUHINEHHBIN MPoayKT 4-uzonponui-1 H-mupazon-S-amun (420 mr, 3,02 mmons, Beixon 74,58%,
yncrota 90%) B BUAe TBEpAOro BEIECTBA JKEJITOrO IBeTa, KOTOPOe MPHMEHSUIH Ha CIIeAyomen
cramuu 6e3 nononruTensHol ounctku. 'H SIMP (400 MI'u, CDCls) é ppm 7,13 (s, 1H), 2,69 (t, J
=6,9Tn, 1H), 1,21 (d, J= 6,8 I'u, 6H).

[00251] Cramusa3:  merun-3-(S-gpropnupuaun-3-uii)-3-0KCONPONAHOAT
O 0] OH 0]
N~ | o INA | X N0

\N
K pactBopy S-dpropnupuaus-3-kapooHoBoii kucioter (500 mr, 3,54 mmonsb, 1 3kB.) B TT'® (20 M)
nobasmsutn CDI (689,51 wmr, 4,25 mmouns, 1,2 5kB.). Cmeck nepemernusanu npu 5-14 °C B Teuenue
2 u. Jlobasnsu (3-meTokcH-3-okco-mponanouwn)okcukamuii (553,43 wmr, 3,54 mmonb, 1 9kB.) 1
MgCly (337,39 wmr, 3,54 Mmonb, 1 9KB.) U peakUUOHHYIO cMech nepemerunBaiu npu 5-14 °C B
teuenne 16 u. TCX (II9/EA= 1/1, Rf = 0,58) mokaszayia, 4TO HCXOAHBIH Martepuan ObLT
U3pacXOOBaH U ObUIO OOHAPYKEHO OIHO OCHOBHOE HOBOE ISITHO C OOJbLIEH MOSIPHOCTBIO.
Peakunonnyio cmech pasdasisim 3 N pacrsopa HCI (20 min) u axctparuposainu EtOAc (20 vt x
3). OObenuHEeHHbIE OpraHUYecKHe CJou Cyinid Hapn Oe3BomubiM NaxSQs, ¢GunbTpoBamu u
KOHLIEHTPUPOBAJH TPH TOHUKEHHOM [aBJEHWH, Nojy4das ocTtatok. OCTaToK OuHINajH C
MOMOIIBIO KOJIOHOYHON Xpomarorpaduu Ha cuimkarene (ot II3/EtOAc = 1/0 mo 1/4, TCX:
II3/EtOAc = 1/1, R¢ = 0,58), nonyuast metui-3-(5-drop-3-mupumin)-3-okco-npomnanoar (175 wmr,
843,21 mxmonsb, Berxon 23,80%, uncrora 95%) B Bie TBEPAOro BeleCTBa OEIOro LBETA U METHJI-
3-(5-¢prop-3-nmupuaun)-3-okco-npornanoar (175 mr, 843,21 mkmons, Beixon 23,80%, umcroTa
95%) B BEOE TBEpAOrO BemecTtsa Genoro usera. 'H IMP (400 MTI'u, CDCls) 6 ppm 12,48 (s, 1H),
8,97 (s, 1H), 8,82 (s, 1H), 8,70 (d, J=2,6 T'u, 1H), 8,56 (d, J=2,6 Ty, 1H), 7,96 (d, J=2,2, 8,6
I'u, 1H), 7,86-7,73 (m, 1H), 5,75 (s, 1H), 4,04 (s, 2H), 3,84 (s, 3H), 3,78 (s, 3H); 3P-)KXMC m/z
198,1 [M+H]".

[00252] Cramus 4: 5-(5-gpropnupuann-3-ui)-3-u3onponuymupasono|1,5-

a|nHpHMHANH-7-0J1
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K pactBopy merun-3-(5-¢drop-3-nupuauin)-3-okco-nmponanoara (200 mr, 963,67 Mkmons, 1 3kB.) B
AcOH (5 mu) nobasmsuiu 4-uzonponmi-1H-mupason-S-amus (134,03 mr, 963,67 mkmonsb, 1 9kB.).
Cwmecs nepememnpaiu npu 120 °C B treuenue 0,5 u. JKXMC nokaszana, 4To HCXOHOE BEIIECTBO
OBLJIO MOJIHOCTBIO M3PACXOHAOBAHO, M ObLT OOHApPY)KEH OOWH OCHOBHOW MUK C skeiaemoir MC.
PeakunoHHYIO cMeCh KOHLEHTPUPOBAIH IPU MOHMKEHHOM [ABJICHUH, MOJyYasl HEeOUYHIISHHBIN
nponykt S-(5-drop-3-nupuamin)-3-usonponmi-nupasono| 1,5-a]nupumugun-7-oi (300 mr, 639,05
MKMOJIb, BbIX0H 66,31%, unctora 58%) B BuIe Macia >KEeITOro I[BeTa, KOTOPOe MPUMEHSIIH Ha
cremyromei ctaguu 6e3 nonoaHuTebHoM ounctku. 'H SIMP (400 MI'y, CD30D) é ppm 8,79 (m,
1H), 8,63-8,67 (m, 1H), 8,09-8,06 (m, 1H), 7,87 (m, 1H), 6,06 (m, 1H), 3,26-3,25 (m, 1H), 2,75-
2,70 (m, 1H), 1,30 (d, J= 6,8 'y, 3H), 1,15-1,09 (m, 3H); OP-)KXMC m/z 567,0 [2M+Na]".

[00253] Cragusad:  7-xaop-5-(5-¢propnupuaun-3-ui)-3-u3onponuanupaszonol1,5-

a|lnupuUMHAHH
Cl
= N/N\
N NS
o
N

Pacteop 5-(5-proprnupunun-3-mn)-3-uzonponuwinupasono[ 1, S-ajnupumugun-7-oma (300 wr,
639,05 mxmonb, 1 3kB.) B POCI3 (4,95 1, 32,28 mmons, 3 M, 50,52 5kB.) mepeMelnBaiid npu
110 °C B teuenue 3 u. XKK-MC mokasaja, 4TO MCXOOHOIO BEIIECTBA HE OCTAJIOCh U OBLIO
obHapyxeHOo 67% KenaeMoro CoequHeHHs.. PEaknHOHHYIO CMECh KOHIEHTPHPOBAIH IIPH
NOHMKEHHOM JaBjieHnH, 3areM pasbaBmsuin JIXM (20 mn X 2), KOHUEHTPUPOBAJIH MPH
MOHM)KEHHOM JIABJIEHWH, IMOJy4asi OCTATOK, KOTOPBIA OYHINAIKM C IOMOIIBIO KOJOHOYHOH
xpomatorpadun Ha curkaresne (ot [I9/EtOAc = 1/0 mo 2/5, TCX: IID/EtOAc = 1/1, Rs = 0,64),

nojiyyasi yKas3aHHBI OPOAYKT 7-XJyop-5-(5-propnupuaus-3-mn)-3-uzonponuianupasono| 1,5-
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a|mupumuaut (140 mr, 385,25 mxmoss, Beixon 60,28%, uncrora 80%) B BUE TBEPAOTO BEIIECTBA
skentoro usera. 'H SIMP (400 MI', CDCls) é ppm 9,10 (s, 1H), 8,61-8,60 (m, 1H), 8,22-8,14 (m,
2H), 7,41-7,27 (m, 1H), 3,47-3,38 (m, 1H), 1,48-1,44 (m, 6H), OP-KXMC m/z 291,0,
293 0[M+H]".

[00254] Cragus6: N-(2-(1H-uepoma-3-ua)3tHa)-5-(5-propnupuaus-3-ui)-3-

H30MpPONUJNHpPa3oso|1, S-ajnupumuaun-7-amun (I1-2)

I NH
HN
/ /N
NN
F N S

= N

S
K pactBopy 7-ximmop-5-(5-brop-3-mupuani)-3-uzonponui-nupasono| 1,5-aJnupumuguna (80 wr,
220,14 mxmonb, 1 5kxB.) u 2-(1H-unnon-3-un)sranamuna (52,90 mr, 330,21 mxmons, 1,5 9kB.) B i-
PrOH (3 mun) pobaensimm DIEA (85,36 mr, 660,42 mkmonb, 115,03 mki, 3,0 sxB.). Cmech
nepemermBain npu S0 °C B teyenne 3 u. XKXMC mokaszana, 4TO MCXOOHOTO BEIECTBA HE
ocTajiock W ObuIO OOHapy:keHO 92% KelnaeMoro COEOUHEHHS. PeakiinoHHyo cMmech
KOHLIEHTPUPOBAJIH MPH MOHKEHHOM JaBJIEHHU M OCTATOK OYHUIIAJIN C MOMOIIBIO MPenapaTuBHOM
BOXX (MeCN/H>O B KkauecTBe 3JIIOEHTOB, KUCJIOTHbIE ycioBus, npudbop: DC/Phenomenex
Kinetex XB-C18 150 mm*30 MM, 5 mxwm/ [ogerskuas daza: Boma(0,05%HCI)-ACN/T'panuent: B
or 47% no 57% B teuenune 10 wmuH/CkOpocTh MOTOKA: 25MJI/MHH) C TOCHEAYIOLIEH
muopummsanuei, nonydas S-(5-¢rop-3-mupwumarn)-N-[2-(1H-wnm05-3-11)3 11| -3-u30m pomi-
nupasono[ 1,5-a]nupumuans-7-amuH (88,45 mr, 168,66 MxMouib, Bexon 76,61%, unctora 99,89%,
cons 3HCI) B BUze TBEPHOTO BemecTra xkentoro nueeta. 'H SIMP (400 MI'u, CDs0D) é ppm 8,73
(d, J=22Tu, 1H), 8,34 (s, 1H), 8,15 (s, 1H), 7,55 (d, J = 8,6 T', 1H), 7,43 (d, /= 7,9 ', 1H),
7,07 (d,J = 8,2 T, 1H), 6,94 (s, 1H), 6,86 (t, J = 7,2 T'u, 1H), 6,72 (t, J = 7,4 T'u, 1H), 5,71 (s,
1H), 3,95 (t, J = 5,7 I'u, 2H), 3,17-3,12 (m, 3H), 1,26 (d, J = 6,8 I'u, 6H); DP-)KXMC m/z 415,2
[M+H]".

IIpumep 8
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[00255] Cunres I-10

O
YNH
/\/N
HN
AN N
N| \>
F =
= | N N
N\ )\
N
1-10
[00256] Cxema cuHTe3a:
NO, NO,
F NHBoc H
N N Pd/C, H
O = (e ﬁj e
0
HN% HN ~( /
CI N N
_co ®/N\/\NHBOC HCV Avokean ®/N\/\NH2 6 )\
DIEA B}
° NH O\\I/NH
HN/\/ Fa - BOH), HN/\/N

|
N
N X N
t - O
)\ Pd(dppf)Cl,, Cs,COs3, F N I\
1,4-guokcaH, H.0 | N
/ )\
N

[00257] Cragusal: mpem-GyTun N-[2-(2-HHTPOAHHIHHO)ITHII|KapbamaT
NO,

H
N
" NHBoc

K pactBopy 1-pTop-2-Hutpo-6en3omna (10 r, 70,87 mmons, 7,46 mn, 1 5kB.) u mpem-oytun N-(2-
amuHodTHI)KapOamata (11,35 r, 70,87 mmons, 11,13 ma, 1 akB.) B IM®A (50 M) nobassu
K>COs (15,67 1, 113,39 mmons, 1,6 3kB.). Cmech nepemernBanu npu 70 °C B reuenue 18 u. TCX
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(II9/Et0OAc = 5/1, Re = 0,69) mokaszana, uto OoJblas YacTh HMCXOOHOrO BelecTBa Oblia
nspacxonosana. Cmecp pazbasmsmmm H2O (100 wmur), skcrparuposamun EtOAc (100 mi x 3).
OObenuHeHHbIe OpraHuYeckue cjiou cymman Haja Oe3BomgHbiM NapSOs, ¢uibTpoBaIH H
KOHIIEHTPHPOBAJIU MPH IOHWKEHHOM JaBJieHuH. HeounineHHbIi MaTepras OUUINAJIH C TOMOIIBIO
KOJIOHOUHOH xpomaTorpaduu Ha cumkarese (ot [I13/EtOAc = 1/0 go 5/4, TCX: II9/EtOAc=5/1,
R¢ = 0,69), nonyuass mpem-6ytun N-[2-(2-autpoanununo)atui|kapdamat (19 r, 67,54 MMons,
BbIxoxa 95,3%, uucrora 100%) B BUAE OpaHKEBOrO TBEPAOIO BEINECTBA. 'H gMP (400 MI'w,
CDCls) 6 ppm 8,19 (d, J = 8,8 I'u, 1H), 7,47-7,43 (m, 1H), 6,95 (d, J = 8,4 I'u, 1H), 6,69-6,65 (m,
1H), 3,50-3,43 (m, 4H), 1,46 (s, 9H); OP-XXXMC m/z 304,0 [M+Na]".

[00258] Cragus 2: mpem-0yTHa N-[2-(2-aMHHOAHHJIHHO)ITHI|KapdamaTt

NH,
§
~""NHBoc

K pactBopy mpem-0ytun N-[2-(2-autpoanununo)stii|kapdbamara (5 r, 17,77 mmons, 1 9kB.) B
MeOH (50 mu) nobasnsmun Pd/C (10%, 500 mr) B atmochepe N2, CycrnieHsuio aerasupoBaiu
npoxaysaju nmocpencteom Hy 3 paza. Cmecs nepemernrsanu B Ha (15 Psi) mpu 2-9 °C B Teuenune
18 u. XXK-MC mokasaia, 4TO MCXOIHOE BEIIECTBO OBbLIO MOJHOCTHIO H3PACXOIOBAHO, U OBLI
oOHapy>KeH OJH OCHOBHOM mHK ¢ skenaemoii MC. CMech GpuiibTpOBaIM U KOHILIEHTPUPOBAJIH MTPH
MTOHM>KEHHOM JABJICHUH, nojay4vas HEOYHIIIEHHBIN mpem-0y T N-[2-(2-
aMHUHOAHUJIMHO) T [Kapbamat (4,4 r, 17,51 mmonb, Beixoa 98,50%, HEOUHINEHHBIN) B BUIE
TEMHO-KPACHOTO MAacja, KOTOpOe HMPUMEHSUIM Ha CleAyIoled ctamguu Oe3 MOMOJHUTENBHOM
ounctku. 'H SIMP (400 MI', CD30D) é ppm 6,70-6,67 (m, 2H), 6,62 (d, J = 7,6 T'u, 1H), 6,56 (t,
J=72Tu, 1H), 3,29-3,26 (m, 2H), 3,18-3,17 (m, 2H), 1,42 (s, 9H); OP-)KXMC m/z 252,2 [M+H]".

[00259] Cramus 3: mpem-0yTaa N-[2-(2-oxkco-3H-0en3umuaazon-1-na)ytai|kapéamar

o)
HN

N~ "NHBoc

K pacteopy mpem-0ytun N-[2-(2-amuHoaHWINHO)3THI [Kapbamarta (2 1, 7,96 mmonb, 1 3kB.) B
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TT'® (20 m) mobasmsuta CDI (1,55 1, 9,55 mmons, 1,2 3kxB.). Cmeck nepememnsaiu npu 80 °C B
teyenne 2 4. JKK-MC mnokazajna, 4T0 MCXOQHOE BEIIECTBO OBLIO MOJHOCTBHIO H3PACXOMOBAHO, U
Obu1 OOHapykeH omuH ocHOBHOW muk c xemaemod MC. Cmech pazbaensmun EtOAc (50 mu),
NPOMBIBAJIM PACTBOPOM JIMIMOHHOM KUCTOTHI (BoA., 20 M X 2), cyuriium Hazg O6e3BoanbiM Nap SOy,
GMIBTPOBAM W KOHLEHTPUPOBAIH IPH MOHWKEHHOM MAABJIEHHH, MOJydasi OCTATOK, KOTOPBIMA
OYHIIAJIHA C MOMOIIBIO KOJIOHOYHOIH xpoMaTtorpaduu Ha cumukarene (ot IT3/EtOAc = 1/0 no 5/4,
TCX: II9/EtOAc = 1/1, R¢ = 0,31). ITonyueHHoe ciierka »enToBaToe Macio pasdasisuim 1 H.
pacteopa HCl (5 wmun), ¢unsrpoBamun m cobupanu TBepAaoe BeEIIECTBO. 1BepAoe BEIIECTBO
pacTupau ¢ u30nponmIoBsIM 3upom (20 M), GUIBTPOBATH U COOMPAITH MOJTYUEHHBIH TPOIYKT
mpem-0ytun N-[2-(2-okco-3H-6enzumunazon-1-un)stmwi|kapbamar (1,63 r, 5,73 MMOIb, BBIXOLQ
72,0%, uictoTa 97,52%) B BUE TBepHOro BemecTsa Gestoro usera. 'H IMP (400 MI'u, CD;0D)
0 ppm 7,13-7,01 (m, 4H), 3,93 (t, J = 6,0 I'u, 2H), 3,35-3,31 (m, 2H), 1,29, 1,17 (s, 9H); OP-
KXMC m/z 300,1 [M+H]".

[00260] Cragus4:  3-(2-amuH03THJ)-1H-0eH3MMHAA30.1-2-0H
O

HN~(

N~ ”"SNH,

K pacteopy mpem-6ytun N-[2-(2-okco-3H-0en3umuaa3on-1-un)atun|kapdbamara (646,02 mr, 2,27
MMOJib, 1 3kB.) B JIXM (10 mu1) noGassin HC1/1,4-miokcan (4 M, 5,00 mut, 8,80 5kB.) Mo Karsim
npu 0 °C. Ilocne nobaenenus cmech nepememnBaan npu 4-12 °C B teuenune 1 u. KK-MC
IOKa3aJia, 4To OOJNBIIAs YacTh HCXOAHOTO BellecTBa ObUIa N3pacxonoBaHa. PeakMOHHYIO CMeCh
KOHLIEHTPUPOBAJIN MPU MOHUKEHHOM JABJICHWH, MOJIyyasi HEOUHIeHHbIN 3-(2-amuHo3TI)- 1 H-
Oenzumuazon-2-ox (400 mr, 1,87 mmons, Beixon 82,4%, cons HCl) B Buae TBepaoro BeriecTsa
GesIoro 1BeTa, KOTOPOe MPUMEHSIIH HA CNEYIOmel cTagui 0e3 IOMOMHUTENbHOM ouncTku. 'H
SIMP (400 MI'u, CDsOD) é ppm 7,18-7,17 (m, 1H), 7,11-7,08 (m, 3H), 4,19-4,16 (m, 2H), 3,31-
3,28 (m, 2H); OP-KXMC m/z 178,1 [M+H]".

[00261] Crammsa S: 3-[2-[(2-xs10p-9-n30nponu-nypuH-6-uia)amuno|3tual-1 H-

OeH3MMHIA30.1-2-0H
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K pacteopy 2,6-nuxsop-9-u3onponuii-nypruHa (200 mr, 827,24 MkMOIb, 1 3KB.) B H30MPONAHOIIE
(10 M) nobasmsmn DIEA (427,65 mr, 3,31 mmouts, 576,35 Mk, 4,0 5kB.) u 3-(2-amunostun)-1H-
6en3umMuazon-2-ox (265,13 wmr, 1,24 mmons, 1,5 skB., HCI). Cmecs nepememBanu npu 50 °C B
teuenne 5 4. JKK-MC nokazana, yro OonpInas 4acTh HCXOAHOTO BellecTBa ObliIa H3PaCXOAOBAHA.
PeakunoHHY©0O CMeChb KOHIEHTPHPOBAJIM MPH IOHI)KEHHOM [ABJICHUH U1 YOAJICHUS
usonponanona. Ocrarok pasdasmsuin HO (20 mun) u axerparuposaiu JIXM/uzonponanonom (20
it X 3, 00./06. = 3/1). OObenuHeHHbIE OpraHuveckue ciou cyumid Haa O6e3somHbiM NaxSOq,
GbmIBTPOBANIM M KOHLEHTPUPOBAJIM IMPU MOHMKEHHOM [aBJIEHHH, Moyiydas ocTtaTok. OcTatok
OYHIIAJIA C TOMOLIBIO KOJIOHOYHOW XpomaTtorpaduu Ha cuukarene (ot JJXM/MeOH = 1/0 nmo
10/1, TCX: IXM/MeOH = 10/1, R¢ = 0,15), monyuast 3-[2-[(2-xm0p-9-u301ponui-nypuH-6-
win)amuno |3tui|-1 H-6ensumunazon-2-ou (280 mr, 730,45 mxmons, Beixon 88,3%, uncrota 97%)
B BUJIe TBEPAOro BeecTsa Genoro nsera; 'H SIMP (400 MI'u, CD30D) 6 ppm 8,14 (s, 1H), 7,28
(d, J=7.2Tu, 1H), 7,06-6,97 (m, 3H), 4,78-4,75(m, 1H), 4,22 (t, J= 6,0 I'u, 2H), 3,97(t, J = 6,0
I'u, 2H), 1,62 (d, J= 6,4 T'u, 6H); OP-XXMC m/z 372,1, 374,0 [M+H]".

[00262] Cramusa 6: 3-[2-[[2-(5-¢pTop-3-nupuani)-9-u3onponu-nypuH-6-

uia|amuno|3Tui|-1H-6en3umuaason-2-ou (1-10)

YNH
AN
HN
N XN
- LY
X N N

K pacteopy  3-[2-[(2-x510p-9-u30mpOoni-nyprH-6-1i1)aMuHo [3Tii |- 1 H-6eH3umMu 1a3om-2-oHa
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(100 wmr, 260,88 mxmomb, 1 3kB.) u (5-pTop-3-nupuaun)ooponosoit kucioter (73,52 mr, 521,75
MKMOJIb, 2 9kB.) B 1,4-nuokcane (2 mu) u H2O (0,5 mi) nobasmsimm Pd(dppf)Cle (9,54 mr, 13,04
MKMOJIb, 0,05 3kB.) 1 Cs2CO3 (255,00 mr, 782,63 mkMob, 3 3kB.). CMeCh MpOayBaiid HOCPEACTBOM
N2 B Teuenne 3 muH u nepememmBasu npu 120 °C B Tteuenue 0,5 u mpu oOpaborke
MUKpOBONHOBBIM m3iydeHueM. JKK-MC mokasana, uto Oosblnasi 4acTh MCXOIHOTO BeIeCTBA
Oblla M3pacxomoBaHa M OBLIO OOHAPY)KEHO KelaeMoe CcoemuHeHHe. PeakIMOHHYIO CMeCh
KOHIIEHTPUPOBAIM TpH MOHWKeHHOM naBneHuu. Ocratok pasdasasumm EtOAc/MeOH/TT®
(10mn/10M1/10M51) m  mepeMemuBaj B TedeHHe S5 MuH, GuibTpoBann. @DumibTpar
KOHLIEHTPUPOBAJIN MPH IMOHWKEHHOM [aBJICHHH, IMOJydass OCTATOK, KOTOPBIH OUYMINAIH C
nomomsio npenapatuBHod BOXX (MeCN/H>O B kadecTBe SJIIOSHTOB, KHUCJIOTHBIE YCIIOBHS,
npubop: DC/Phenomenex Kinetex XB-C18 150 mm*30 mm, 5 mxm/ IlomewkHas ¢asa:
Bona(0,05%HCI1)-ACN/Tpamuent: B or 20% no 50% B Teuenue 12 muH/CKOPOCTB NMOTOKA!
25mn/mMuH) ¢ mocnenyromed Jmodmausauued, noiyyas 3-[2-[[2-(5-¢rop-3-mupuani)-9-
H30TPONHJI-ITY pUH-6-1i |aMiHO |3Tui| - 1 H-0ensumunazon-2-on (11,08 mr, 21,29 MKMOIIb, BBIXOL
8,16%, uucrora 97,1%, cons 2HCI, 10,85 mMr ocraBaiocs) B BHIE TBEPIOrO BELIECTBA CBETIIO-
skentoro nsera. 'H SIMP (400MI'u, CD30D) 6 ppm 9,51-9,27 (m, 2H), 9,15-8,90 (m, 2H), 7,23
(d,J=78Tu, 1H), 6,92 (t,J=7,8Tu, 1H), 6,75 (t,J=7,5Tu, 1H), 6,63 (d, /= 7,8 'y, 1H), 5,19-
4,97 (m, 1H), 4,30-4,15 (m, 4H), 1,67 (d, J = 6,8 T', 6H); OP-)KXMC m/z 433,1 [M+H]".

IIpumep 9
[00263] Cunres I-19

162



[00264] Cxema cuHTe3a:
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[00265] Cramgusal: N-(2-(1H-Unpon-3-ua)3THi)-7-0pom-2-xjJopnuppoJio|2,1-

f1[1,2,4] Tpuazun-4-amun

l NH
HN
NZ =
CIAN/N /

Br
K pactBopy 7-6pom-2,4-muxnop-niupposio|2,1-f][1,2,4]rpuasuna (100 mr, 374,66 Mkmosib, 1 5KB.)
B i-PrOH (3 mut) no6asssiiu DIEA (242,10 mr, 1,87 mmons, 326,29 Mk, 5,0 5kB.) u 2-(1 H-unmon-
3-un)stanamus (78,03 mr, 487,06 mxmons, 1,3 3xB.). Cmeck nepemertmpaiu npu S0 °C B TeueHue
1,5 u. )KK-MC mnokasajna, 4T0 HCXOIHOE BEIECTBO ObLIO MOJHOCTHIO M3PACXONOBAHO, U OBLI
obHapy>keH OMH OCHOBHOM nHK ¢ ykenaemoit MC. Peakimonnyro cmecs pazbasmism HaO (15 mi)
u sxctparupoBanu JJXM (15 mu x 3). OObenuHeHHbIE Opranudeckue ciiou cymumd Hag NazSOs,
(GuNBTPOBAM M KOHIEHTPUPOBAJIM MPHU MOHWKEHHOM [ABJIEHHH, MOJydas OCTATOK, KOTOPBIH
OUHIIAH ¢ OMOLIBI0 ui-xpomarorpadun Ha cummkarene (ISCO®; 4 r SepaFlash® komonka
wis  Quom-xpomarorpaduu ¢ OUOKCHAOM — KpeMHHs, OroeHT. rpamueHT 20~25%
ATHJIALETAT/IETPOJIEHHBIH 3PP MPH CKOPOCTH MOTOKA 55 MJI/MUH), monyyast 7-0pomM-2-xj10p-N-
[2-(1H-ungon-3-un)stun|nuppono[2,1-f][1,2,4] tpuazun-4-amun (140 mr, 354,78 MKMOJTB, BBIXON
94,7%) B BHOE TBEpAOro BemmecTsa Genoro nsera. 'H SIMP (400 MI'u, CDCl3) 6 ppm 8,08 (s, 1H),
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7,66 (d, J=7,7 T, 1H), 7,42 (d, J = 8,2 Ty, 1H), 7,26-7,23 (m, 1H), 7,19-7,14 (m, 1H), 7,09 (d,
J=22Tu, 1H), 6,59 (d, J = 4,6 T, 1H), 6,40 (ywmp. s, 1H), 5,55 (m, 1H), 3,99 (q, J = 6,2 T,
2H), 3,17 (t, J = 6,6 T, 2H); IP-XKXMC m/z 389,9, 392,0 [M+H]".

[00266] Cragus2: N-(2-(1H-Hnpon-3-uia)3THI)-2-XJ10p-7-(Npon-1-eH-2-

na)nuppoo|2,1-f][1,2,4] rpuazun-4-amun

, NH
HN
NZ =
Cl/k\N/N {

K pacteopy 7-0pom-2-xsop-N-[2-(1H-unpon-3-un)atun|ouppono|2,1-f][1,2,4]rpuasun-4-amusa
(90 mr, 228,07 Mmxmoub, 1 3kB.) B 1,4-muokcane (2 mut) u H20 (0,5 mun) mobasinsinu 2-u30mnponeHus-
4.4,5,5-rerpameri-1,3,2-nuokcaboponan (38,33 wmr, 228,07 mxmonb, 1,0 sxB.), Pd(dppf)Cl»
(33,38 wr, 45,61 mxmonb, 0,2 5kB.) u Cs2CO3 (222,93 mr, 684,22 mxmons, 3,0 akB.). Cwmech
MepeMEeIINBAIA IO BO3AEHCTBHEM MHKPOBOIHOBOTO u3nyueHus: npu 80 °C B teuenue 30 MuH.
KXMC mnokasama, uro Obuto HaiineHo 67% kenaeMoro MpoayKTa. PeakiuOHHYIO CMECh
¢unsrpoBanmu u Guasrpat pazdasisuia H,O (15 mn), 3atem skcrparuposamu EtOAc (15 mi x 3).
OObenuHeHHbBIE Oprannyeckue ciiou cyumid Haa NaxSQs, QribTpoBau U KOHLEH TPUPOBAITH TIPH
NOHMKEHHOM [AaBJIEHWH, TOJy4yash OCTAaTOK, KOTOPBIA OYMINAJIM C [OMOIIBIO  (hIIdL-
xpomarorpaduu Ha cunukarene (ISCO®; 12 r SepaFlash® kononka st rstn-xpomarorpaduu ¢
THOKCHIOM KPEMHHS, 3F0eHT: rpagueHT 10~13% sTrnanerar/merposeiiHpiii 3hup mpu CKOPOCTH
noroka 50 my/mMuH), monyyas 2-xyop-N-[2-(1 H-uHm05-3 -1i1)3 Tii |- 7-u30mponeHui-nupposo| 2, 1-
f][1,2,4] tpuasun-4-amun (65 mr, 144,10 Mkmos, Beixon 63,2%) B Buae GecuseTHoro macia. 'H
SAMP (400 MI'u, CDCls) 6 ppm 8,08 (ymmup. s, 1H), 7,67 (d, /= 7,7 T'u, 1H), 7,41 (d, J=8,2 T,
1H), 7,26-7,23 (m, 1H), 7,20-7,14 (m, 1H), 7,09 (d, J=2,2Tu, 1H), 6,58 (d,J=4,6 ', 1H), 6,36
(yurmp. s, 1H), 6,25 (s, 1H), 5,50 (yuup. s, 1H), 5,35 (s, 1H), 4,02-3,96 (m, 2H), 3,16 (t, J=6,5
I'u, 2H), 2,20 (s, 3H); OP-XXXMC m/z 352,0, 354,0 [M+H]".

[00267] Cragusa3: N-(2-(1H-Unpoa-3-ua)3tui)-2-(S-dpropnupuaun-3-nia)-7-(npon-1-
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eH-2-ua)nuppoJo|2,1-f][1,2,4| rpua3zun-4-amun

NH
|
HN
N7 =
NG \N,N /
|
N

K pactBopy 2-x10p-N-[2-(1 H-unpon-3-un)atuin)-7-uzonponenmit-nuppoio| 2,1-f][1,2,4] rpuaszun-
4-amuna (65 mr, 144,10 mxmons, 1 3kB.) B 1,4-guokcane (3 mut) u H2O (1 mut) noGassimu (S-¢prop-
3-nupummn)doponoByto kucnoty (30,46 mr, 216,15 mxmons, 1,5 aks.), Pd(dppf)Cly (15,82 wr,
21,62 mxmosib, 0,15 akB.) 1 Cs2COs3 (140,85 mr, 432,31 mxmous, 3,0 3kB.). CMech nepemenmBaiu
npu 110 °C npu 00padbotke MHKPOBOIHOBBIM u3nydeHneM B tedenue 0,5 u. JKXMC nokaszana, 4to
ObL10 OOHAPYKEHO MPUMEPHO 72% kenaeMoro npoaykra. PeakinoHHyO cMech (GuiIbTpoBad U
bmwerpar pazdasisimn H2O (15 mit), 3atem axcrparuposanu EtOAc (15 mi x 3). OObenuHeHHbIE
opranuueckue ciou cyuri Hax NaxSQy, GrIsTpoBanu U KOHIEHTPHPOBAJIH MPH MOHIKEHHOM
JaBJIEHUH, TIOJTy4asi OCTATOK, KOTOPBIH ouniiam ¢ momorubto npenaparusuoit TCX (ITD/EtOAc =
1,5/1, R¢ = 0,6), nonyyas 2-(5-prop-3-mupumui)-N-[2-(1H-urm0-3-11)3Tii ] - 7-u30mponeHiI-
nuppono[2,1-f][1,2,4]tpuazun-4-amun (40 mr, 76,61 mMxmounb, Bbixon 53,2%) B BHAE TBEPHOTrO
BemiecTsa kenrtoro nsera. 'H IMP (400 MI'u, CDCls) 6 ppm 9,29 (s, 1H), 8,38 (d, J = 2,9 I'ny,
1H), 8,23-8,16 (m, 1H), 8,05 (yump. s, 1H), 7,55 (d, J=7,7 I'u, 1H), 7,30-7,27 (m, 1H), 7,30-7,24
(m, 1H), 7,14-7,09 (m, 1H), 7,07-7,02 (m, 1H), 6,95 (d, /=2,2Tu, 1H), 6,54 (d, J= 4,6 T'u, 1H),
6,34-6,23 (m, 2H), 5,45 (t, J = 5,6 T'u, 1H), 5,27 (s, 1H), 3,95 (q, J = 6,5 I'u, 2H), 3,09 (t, J=6,6
I'u, 2H), 2,15 (s, 3H); OP-XXMC m/z 413,1 [M+H]".

[00268] Cragus4: N-(2-(1H-Unpon-3-un)3tHi)-2-(5-dpropnupuaun-3-ui)-7-
n3onponunuppoJio|2,1-f][1,2,4| rpuazun-4-amun (I-19)
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NH

HN
N =
Y
F /| \N/N
NS
N

K pacteopy 2-(5-dprop-3-nupuann)-N-[2-(1H-urmon-3-mn)3tui|-7-u3onponeHui-nuappono[2,1-
f][1,2,4]Tpuasun-4-amuna (30 mr, 57,46 mxmons, 1 3xB.) B MeOH (8 mu1) nobasmsuu Pd/C (10%,
40 mr). CycneH3uro nera3upoBajy M0 BAKYYMOM H HECKOJIBKO pa3 IMpoayBau nocpencrsoMm Ho,
3ateM cMmech nepemerunBand npu Hy (15 psi) mpu 20 °C B teuenue 0,5 u. JKK-MC nokazana, 4ro
FICXOJTHOE BELECTBO OBLIO MOJTHOCTBHIO H3PACXOAOBAHO, M ObLT OOHAPYIKEH OAMH OCHOBHOM IHK C
skesmaemoit MC. PeakunoHHYIO cMech (UIBTPOBAIM M KOHLEHTPUPOBAJIH IMPH MOHHKEHHOM
JABJICHUH, TIOJTyYasi OCTATOK, KOTOPBIMA OUHIIAJIN C MOMOIIBIO penapatuBHoi BOXKX (ycnoBus ¢
HCI; xomonka: Phenomenex Kinetex XB-C18 150 mm*30 mm, 5 mkwm; nomwkHas ¢asa:
[Boma(0,05%HCI1)-ACN];B%: 75%-95%, 12 muH ) u xenaemyoo (Qppaxiuio Juo(uIn3npoBay,
nojyyas 2-(5-¢prop-3-mupu i )-N-[ 2-(1 H-usn0-3-1)3Ti |- 7-u30nponui-nupposio 2, 1-
f][1,2,4]tpuasun-4-amun (6,75 mr, 12,89 mxmorns, Bbixoxn 17,72%, uncrora 100%, cons 3HCI) B
BHJIE TBEPAOro Bemectsa 6enoro nsera. 'H SIMP (400 MI'u, CD;0D) é ppm 9,05 (s, 1H), 8,76
(yump. s, 1H), 8,42 (d, J=8,8 'y, 1H), 7,63 (d, J= 7,3 I'u, 1H), 7,23 (d, J= 7,7 ', 1H), 7,06-
6,97 (m, 3H), 6,92 (d, J=4,0Tu, 1H), 6,54 (d, /=4,0T'u, 1H), 4,01 (t, J=7,1 T'y, 2H), 3,55 (d,
J=7,0,14,1 Tu, 1H), 3,17 (t, J = 6,8 T'u, 2H); DP-)KXMC m/z 415,1 [M+H]".

IIpumep 10
[00269] Cunres I-22
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I-22

[00270] Cramusal: 2-(Xnopmernm)umuaaso|l,2-ajnupuaun

CI/T:\\@

K pacreopy mupumun-2-amuna (5 r, 53,13 mmons, 1 3kB.) 8 DME (10 mn) nobGassmsutu 1,3-
muxyioprpomnad-2-oH (13,49 r, 106,25 mmons, 2 9kB.). Cmeck nepemernusanu npu 20 °C B Teuenue
1 4. PeakiMOHHYIO CMeCh KOHLIEHTPHPOBAJIH IIPH MOHMKEHHOM JaBjieHuH. OCTaTOK PacTBOPSLIH
B EtOH (50 mu), 3atem nepemermmBanu npu 90 °C B teuyenne 16 u. JKK-MC moxkaszana, 4To
HCXOIHOE BEIIECTBO OBLJIO MOJHOCTHIO HM3PacXOIOBaHO, W ObuT OOHapykeH skemaembii MC.
PeakimoHHYIO CMeCh KOHLEHTPHPOBAJIM U OCTATOK THAPOJIM30BAIN HACBHILEHHBIM PAaCTBOPOM
kapbonata HaTpus (100 mut). Peakunonnyio cmech monasepraiu skcrpakin JIXM (60 mia x 3),
o0benuHsIIH, CyH ¢ moMoInsio NazSO4, GuiibTpoBaIN U KOHIIEH TPUPOBAIM ITPU MTOHUKEHHOM
naByieHuH, nojyyasi 2-(xnopmetmn)umuaasol 1,2-a|nupuaun (8,85 1, HEOUHIIEHHBIH ), KOTOPBII
NPUMEHSAJIN Ha CIEAYIOIeH cTaauu 0e3 1onoanuTenbHol ounctku. 'H SIMP (400 MI'n, CDCl3) &
ppm 8,14 (d, J = 6,8 'y, 1H), 7,70-7,59 (m, 2H), 7,26-7,20 (m, 1H), 6,85 (t,J = 6,8 'y, 1H), 4,79
(s, 2H); OP-)KXMC m/z 167,2, 169,5 [M+H]".

[00271] Cramgusa2: 2-HUmunazo[l,2-a|nupuanH-2-HIaNEeTOHHTPHI
NC N
| N

N

—_—
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Cwmech 2-(xnopmetun)umuaasol 1,2-ajnupununa (3 r, 18,01 mmons, 1 5xB.) u KCN (1,52, 23,41
mmoiie, 1,3 3kB.) B IMCO (50 mu1) nerasupoBaiu U npoayeaiu nmocpeactsoM Nz 3 paza. 3atem
cmech nepemewnBand npu 80 °C B teuenue 16 u B atmochepe Nz, KK-MC nokazana, uro
octaBajock 27% HCXOMHOrO BellecTBa U ObUIO OOHapykeHO 17% kenaeMoro CoenuHEHHS.
Peakumonnywo cmeck racuimm Bomou (200 mut), 3atem skctparuposanu EtOAc (100 mim x 3).
OObenuHEeHHbIE OpraHMYeCKHe CJIOM MPOMBIBAM COJIEBBIM pacTBOpoM (50 MuT), CyLIMJIM Haj
NazS0s, ¢unabTpoBaIM M KOHLEHTPUPOBAJIH MPU MOHIKEHHOM MABJICHHH, IMOJydash OCTATOK,
KOTOPBIN OYHINAIN C MTOMOLIBIO (piam-xpomarorpaduu Ha cumukaresne (ot JIXM/MeOH = 1/0 no
10/1, TCX: OXM/MeOH = 10/1, R = 0,49), nomyuas 2-ummunasoll,2-ajnupuaus-2-
mnaneroHutpui (200 mr, 890,75 mkmois, Beixon 5,0%, uucrora 70%) B BUie TBEPAOTO BEIECTBA
skentoro usera. 'H SIMP (400 MI'u, JIMCO-ds) 6 ppm 8,59-8,49 (m, 1H), 7,92 (s, 1H), 7,55-7,49
(m, 1H), 7,28-7,11 (m, 1H), 6,92-6,85 (m, 1H), 4,12 (s, 3H); OP-XKXMC m/z 158,1 [M+H]".

[00272] Cragus3: 2-Ummpazo[l,2-ajnupuanH-2-HIDTAHAMHH

K pacteopy 2-umupaso[1,2-a|nupumun-2-unaneronutpmia (100 mr, 445,37 mxmons, 1 3kB.) B
TT'® (5 mun) nobasisin BH3-MexS (10 M, 445,37 mxu, 10 5kB.). Cmeck nepemerunsanu mpu 80 °C
B Teuenne 2 u, xorma JKK-MC mnoxkaszama, YTO MCXOOHOE BEIIECTBO OBLIO IOJHOCTBIO
U3pacxomoBaHo, U ObLT oOHapyskeH skemaembiii MC. Peakunonnyio cmech racmim MeOH mpu
10 °C, 3atem nepememmBaiu npu 80 °C B Teuenue 1 u. [TonydeHHYIO CMeCh KOHIIEHTPHPOBAIH
OpU TMOHIKEHHOM MaBJieHHH, mojy4as 2-umuaasofl,2-ajnupumun-2-wmdtanamud (71,8 wr,
HEOYHIIeHHBIH) B BHJE TBEPAOrO BellecTBa 0eNoro nBera, KOTOPOe MPHUMEHSUIH Ha CIENyIOLer
craquu 6e3 pononHuTensHON ounctku. 'H SAMP (400 MI'u, CDs0D) 6 ppm 8,82-8,61 (m, 1H),
8,21-8,06 (m, 1H), 8,02-7,61 (m, 2H), 7,52-7,21 (m, 1H), 3,61-3,38 (m, 2H), 3,35-3,28 (m, 2H);
OP-KXMC m/z 162,1 [M+H]".

[00273] Cramgus4d:  2-(S-¢prop-3-mupuani)-N-(2-umuaaso|1,2-a|nupuann-2-wATHI)-9-

H30nponuJ-nypuH-6-amun (I-22)
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K pactsopy 6-Xﬂop-2-(5-(bTop-3-nnpnnym)-9-1/130npor1m1-nyp1/ma (50 mr, 164,55 mxmodb, 1 3kB.)
B i-PrOH (5 mn) pobaensmm DIEA (106,33 mr, 822,73 mxmoss, 143,31 mkn, 5 3kB.) u 2-
umuaaso[1,2-alnupumue-2-umsranamue - (71,8 wmr, 44540 wkmons, 2,71 3kB.). Cwmech
nepemewuBanu npu 90 °C B teuenne 16 u. JKK-MC nokasana, 4T0 HCXOJHOE BELIECTBO OBLIO
MOJTHOCTBIO HM3PAaCcXOMOBaHO, W ObUl OOHApy)KeH OOWH OCHOBHOW mHMK C >xemaemoir MC.
PeakunoHHYI0O CcMecCh KOHIEHTPHPOBAIM MpPH IOHM)KEHHOM JABJICHHH, IOJIydas OCTATOK,
KOTOPBIN OUHIIaH ¢ moMolsio npenapatuBHoi BOXKX (komonka: Phenomenex Kinetex XB-C18
150 mm x 30 MM, 5 mMkMm; noasrkHast ¢asa: [Boma (0,05%HCI)-ACN]; B%: 10%-38%, 12 muHn) u
JKenaemyro (Qpakuuio JHoPHIM3HpoBaid, mnonydas 2-(S-prop-3-nupuani)-N-(2-umunazo[1,2-
a|mupuanH-2-Hd THI)-9-u3onponui-nypun-6-amun (22,38 mr, 41,71 mxmouns, Bbixom 25,4%,
sctota 98%, 3HCI) B BUze TBepmOro BemecTsa xkenroro usera. 'H SIMP (400 MI'y, CD;0D) &
ppm 9,62 (s, 1H), 9,36 (s, 1H), 9,18-8,90 (m, 2H), 8,71 (d,J = 6,2 T'u, 1H), 8,17 (s, 1H), 7,96-7,76
(m, 2H), 7,43 (t,J = 6,8 T'y, 1H), 5,16 (s, 1H), 4,30 (s, 2H), 3,43 (t, J = 6,4 T'u, 2H), 1,75 (d, J =
6,8 T'u, 6H); OP-)KXMC m/z 417,1 [M+H]".

IIpumep 11
[00274] Cunres I-20

I-20
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[00275] Cxema cuHTe3a:

Fau - BOH):
¢ ¢ x> | N X
N CHalz N N _ |
N . F. S N/
=

)|\ 30HeHTHNHATPHT , CAN )\ Pd(dppf)Cl,, Na,COs3, |

HoN (o] ¢l 1,4-guokcaH, H20,

MHKPOBOJIH. H3IL.,
120°C, 20 mMun

NH / NH
l NH /\/i@ HN/\/EQ
o) 0.
| P

= H2N
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DIEA \[j)\ DIEA | X N NH
- PV
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[00276] Cramgusal: 4,6-/Iuxjop-2-Hoa-NHPHMHIAHH
Cl

I N Cl
K pactBopy 4,6-muxnopnupumuaun-2-amusa (5 r, 30,49 mmous, 1 9k6.) B aneronutpulie (40 mi)
nobasssin CHzDo (8,98 1, 33,54 mmons, 2,71 mi, 1,1 ox6.) u uzonentunuutpur (17,86 r, 152,45
MMmotb, 20,53 mi, 5,0 oxs.). Cmecek nepemermusam npu 80 °C B teuenue 3,5 u. JKXMC nokazana,
YTO UCXOTHOE BEIIECTBO OBLJIO MOJHOCTHIO H3PACXOMOBAHO, U ObLT OOHAPYKEH OJUH OCHOBHOI
nuK. PeakiMOHHYIO CMECh KOHIIEHTPUPOBAJIM TPH TOHMKEHHOM [ABJIEHHM Ul VIAJIEHUsI
aneronntpuina. Ocratok pasdasysumn EtOAc (50 mu), mpomsiBamu NaxSOsz pacteop (50 mi x 2),
cyumtd Hag NaxSO4, punbTpoBaiu U KOHUEHTPUPOBAJH MPU MOHMKEHHOM JABJIEHHH, TTOTyYast
OCTaTOK, KOTOPBIN OYHUIIAIIN C TOMOIIBIO (idin-xpomatorpaduu va cunukarene (ot [13/EtOAc =
100/1 go 10/1, TCX: II3/EtOAc = 3/1, Rs = 0,90), monyuas 4,6-muxiop-2-uog-nupuMuant (6,32
r, 22,60 MMOITb, BEIXOA 74,1%, uncroTa 98,3%) B Buie TBEpIOro BemecTsa besoro nseta. 'H SIMP

(400 MI'y, CDsOD) & ppm 7,79-7,76 (m, 1H); DP-XKXMC m/z 274,7, 276,8 [M+H]".

[00277] Cramus 2: 4,6-/Inxa0p-2-(S-¢prop-3-nupuanI)IHPHMHIHH
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4,6-Huxnop-2-noa-nupumunut (500 mr, 1,79 mmons, 1 9x6.), (5-prop-3-mupummn)o0poHOBYIO
kucaoty (251,96 mr, 1,79 mmons, 1 9xe.), Na2COs (568,55 mr, 5,36 mmons, 3,0 ske.) u Pd(dppf)Clz
(130,84 mr, 178,81 mxmons, 0,1 sxs.) B 1,4-quokcane (6 mun) u Boge (1,2 mu1) momernanu B TpyOKy
C MHUKPOBOJIHOBBIM U3jTydeHHeM. | epmerusnpoBannyo Tpyoky Harpesanu mpu 80 °C B TeueHue
30 muH npu 06padboTke MUKPOBONHOBBIM H3nyueHneM. JKXMC nokasana, 4To ObLI0 OOHAPYIKEHO
53% sxenaemoro coenuHenus. Peakunonnyoo cmeck pasbasisin EtOAc (30 mun) u punsTpoBamu
yepe3 coi neuta. GuabTpat KOHIEH TPUPOBAIIU TPU MOHMYKEHHOM JIABJIEHHH, [TOJTy4ast OCTATOK,
KOTOPBIH OYHIIAIH C MOMOIIBIO (udt-xpomarorpadun Ha crumkarese (ot [13/EtOAc = 100/1 oo
10/3, TCX: II9/EtOAc =3/1, R¢ = 0,80), monyuas 4,6-quxiiop-2-(5-¢prop-3-mupuaui ) TMpuMUARH
(165 wmr, 676,08 mxmoub, Berxoa 37,8%, uncrora 100%) B Buze TBEpAOro BelecTsa Oeioro nBera.
'H SIMP (400 MI'i, CD30D) & ppm 9,36 (s, 1H), 8,67 (d, J=2,9 T'u, 1H), 8,52-8,44 (m, 1H), 7,76
(s, 1H); DP-JKXMC m/z 243,9, 245,9 [M+H]".

[00278] Cramms3: 6-xa0p-2-(S-¢prop-3-nupuani)-N-|2-(1H-unnon-3-

HJI1)I THJI | TH PUMHAHH-4-aMHH

|\ N Cl
/

K pactBopy 4,6-muxsop-2-(5-¢prop-3-nupugun)nupumuanna (165 mr, 676,08 mxmoss, 1,0 9xs.) B
i-PrOH (10 mun1) noGasssumn DIEA (262,13 wmr, 2,03 mmouns, 353,28 Mk, 3,0 oxs6.) u 2-(1H-unngon-
3-un)stanamuH (108,32 mr, 676,08 mxmous, 1,0 9x8.). Cmeck nepemermpanu npu S0 °C B TeueHue
3 u. KXMC mnokazana, uto Ob10 0OHapyskeHo 88% jkemaemMoro coeauHeHus. PeakInOHHYIO

CMeChb  KOHLEHTpUpoBaju, moaydas  O-xyuop-2-(5-drop-3-mupumun)-N-[2-(1 H-uagon-3-
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WI)PTIWI | IUpUMATUH-4-aMuH (240 Mr, HEOUHMINEHHBIH) B BHJAE Macia KOPHYHEBOI'O IIBETa,
KOTOPOE MPUMEHSIIN Ha CIIEAYIOmel cTaaun 6e3 onoJIHuTeNbHOM ounctkn. 'H SIMP (400 MI'n,
JIMCO-ds) 0 ppm 9,31-9,23 (m, 1H), 8,86-8,20 (m, 2H), 8,11 (s, 1H), 7,92 (s, 1H), 7,57 (dd, J =
7,8, 11,8 I'n, 1H), 7,42-7,29 (m, 1H), 7,26-7,17 (m, 1H), 7,13-6,93 (m, 2H), 6,55 (s, 1H), 3,83-
3,70 (m, 2H), 3,04-2,95 (m, 2H); 9P-XXXMC m/z 368,0, 369,0 [M+H]".

[00279] Cramgusd:  2-(S-¢prop-3-mupuani)-N6-[2-(1H-uunoua-3-uia)3tuil-N4-

H30NPONUJI-NHPUMHANH-4,6-nnamuH (1-20)

NH
|
HN
Nl\
F |\ N/ NH
o
N

6-x510p-2-(5-prop-3-mupuaun)-N-[2-(1 H-unmon-3-un ot jnupumuans-4-amuna (60 mr, 140,62
MKMOJTb, 1,0 ok6.), nponan-2-amu (1,03 r, 17,46 mmons, 1,5 mu, 124,16 sxe.) u DIEA (90,87 mr,
703,10 mxmonb, 122,46 mka, 5,0 5x6.) moMelaiu B TPyOKY ¢ MUKPOBOJIHOBBIM H3JTyUYEHUEM B -
PrOH (3 mn). I'epmerusupoBannyo TpyoOKy Harpesau npu 125 °C B Teuenue 6 4 npu 00paboTKe
MHUKPOBOTHOBBIM m3nydeHueM. JKXMC mnokaszana, yto ObLI0 OOHapyxeHO 66% keaaeMoro
coemuHeHus. PeakIMOHHYIO CMECh KOHLIEHTPUPOBAJH MTPH MOHUYKEHHOM JIABJICHUH IS yIaJICHUs
i-PrOH. Ocratok ounmmanu ¢ nomoiusio npenapatusHoit BOXX (ycnoeus ¢ HCI; xomoHka:
Phenomenex Gemini 150 x 25 mm x 10 mkm; noasikaas ¢asza: [Boga (0,05%HCI)-ACN]; B%:
25%-55%, 10 MuH) 1 xenaemyro ppakuuio Juopuu3npoBau, noay4das 2-(5-drop-3-nupumn)-
N6-[2-(1H-unpon-3-un)stun|-N4-uzonponui-nupumuans-4,6-muamus (19,11 mr, 38,19 MkMoOJIb,
BBIXOA 27,16%, uncrota 99,90%, cons 3HCI) B Buzie TBEpIOrO BemmecTsa sxentoro nsera. 'H SIMP
(400 MI';, CD30D) 6 ppm 8,99 (s, 1H), 8,75 (d, /=2,6 T'u, 1H), 8,18 (s, 1H), 7,62 (d, J=7,9 T,
1H), 7,31 (s, 1H), 7,17-6,98 (m, 4H), 3,73 (s, 2H), 3,13 (t, J = 6,4 'y, 3H), 1,21 (s, 6H), DP-
KXMC m/z 391,3 [M+H]".

IIpumep 12
[00280] Cunres I-15
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[00281] Cxema cuHTe3a:
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[00282] Cramusal: 1-Ummapazo|l,2-a]lnupuaun-3-ui-N,V-1THMeTHI-MeTAHAMHH
N\
/}\'\/END
Cmecwk nmupasol1,2-aJnupuauna (500 mr, 4,23 mmons, 1 9kB.), N-metunmeranamuHa (414,16 mr,
5,08 mmosb, 1,2 sks., HCI), u HCHO (412,16 wmr, 5,08 mmons, 378,13 Mk, 37% B Boze, 1,2 5kB.)
B n-BuOH (5 wmun) nerasupoBanmu u mnpoxyBaiu mnocpeactsom N» 3 pasa. 3aTeM CcMecCh
nepemerrany npu 120 °C B teuenue 3 u B atmocepe N2, XKK-MC nokazana, 4To HCXOAHOE

BELIECTBO OBLIO MOJHOCTHIO H3PACXOI0BAHO, U ObLT OOHAPYIKEH OJMH OCHOBHOM MUK C JKeJIaeMOit

MC. PeakumOHHYIO CMeCh KOHLEHTPHPOBAJIM TMpPH MOHIKEHHOM MaBJICHWH, MOjydas |-
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umuaaso[ 1,2-alnupuaun-3-un-N,N-numetun-meranamMud (742 Mr, HEOUHINEHHBIH) B BHIE
TBEPAOrO BEIEeCTBA JKEJITOr0 I[BeTa, KOTOpOE TNPHMEHSIM Ha Cleaylmed cramgun 0e3
nononHuTeNsHON ounctku. 'H SIMP (400 MI'u, CDCl3) 6 ppm 8,85 (d, J = 6,8 T'u, 1H), 8,27 (d,
J=6,8Tn, 1H), 7,85-7,73 (m, 2H), 7,68 (s, 1H), 4,41 (s, 2H), 2,64 (s, 6H); OP-KXMC m/z 176,2
[M+H]".

[00283] Cramus2: 2-Ummapazo|l,2-alnupuanH-3-HJIa0eTOHHTPHI

e

—
K pacteopy 1-ummnnaso[1,2-a|nupumus-3-un-N,N-numerun-meranamuna (742,00 mr, 4,23 MMOUIB,
1 5xB.) B TI'® (6 mu1) mo karutsm pobasismu aumeruicynsdar (534,10 mr, 4,23 mmons, 401,58
Mk, 1 9kB.). [lonyuennyro cmeck HarpeBasm npu 70 °C B teuenue 30 munyT. PactBopurens
ynansua u ocratok pacteopsu B H2O (5 mut). K emecu mo6asssuin KCN (303,30 mr, 4,66 MMOJTb,
1,1 5kB.) u cmeck HarpeBasu npu 110 °C B teuenne 3 4. JKK-MC nokasana, 4ro ocraBanocs 27%
UCXOIHOM cMecH U ObLT0 0OHapYKeHO 33% skemaeMoro coenuHenus. PeakiinoOHHYO CMECh TaCUJITH
nyrem nobasnerust NaHCOs3 (30 mu), 3atem sxcrparuposaiu EtOAc (20 mit x 3). OObenuHeHHbIE
OpraHuYeckre CJI0U MPOMBIBAJIH COJIeBbIM pacTBopoM (10 M), cymmnu Hazn 6e3BoaubiM NazSOs,
(GuIBTPOBAIH U KOHIEHTPUPOBAIM MPH MOHIKEHHOM [aBJEHHUH, mosiyuas octaTok. OcraTok
OUHINAHM C MOMOLIBI0 (uidI-Xpomarorpaduu Ha cuaukarene (ot JIXM/MeOH = 1/0 go 10/1,
TCX: IXM/MeOH = 10/1, R¢ = 0,48), nonyuas 2-umunaso|1,2-a]nupuaus-3-uiane TOHUTPIUT
(900 mr, BeIxXOA 50,4%, uricroTa 87,6%) B BiI€ TBEPAOTO BEIIECTBA YKEITOrO [[BETA. 'H aMP (400
MIu, CDCl3) 0 ppm 8,39 (d, J = 6,8 'y, 1H), 7,63 (d, J = 9,0 I'u, 1H), 7,58 (s, 1H), 7,32 (ddd, J
=1,1,6,7,9,0 T, 1H), 7,06 (dt, J = 0,9, 6,8 Ty, 1H), 4,47 (s, 2H); OP-XKXMC m/z 158,1 [M+H]".

[00284] Cramnsa3: 2-Ummpazo|l,2-a]jnupuans-3-0/BDTaHAMHH
N
/\I )
HoN N\
Sy

K pacteopy 2-umunazo[ 1,2-a|nupuaun-3-unaneronurpuia (80 mr, 421,70 mxmons, 1 3xB.) B TT'®

(8 m1) mo xarursm modasistm BH3-MesS (10 M, 421,70 mxa, 10 3xB.). CMech nepeMernnBam npu
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70 °C B Teuenme 2 u. JKK-MC mnokasanma, 4TO HCXOOHOE BEIIECTBO OBLIO ITOJHOCTLIO
U3pacxomoBaHo, u Obl1 OOHapyskeH skemaembiii MC. PeakinoHHYIO CMECh MEIJIEHHO TacChJIH
nytem nobasnenns MeOH (20 mr) u HCI/MeOH (4 M, 0,1 mu), 3atem nepemernusainu mnpu 70 °C
B TeueHue 3 4. CMech KOHIICHTPUPOBAJIU NPU MOHIKEHHOM JIABJIEHUH, mostydasi 2-uMmuaasof 1,2-
a|nupuanH-3-wdTaHaMuH (68 Mr, HEOYHIEHHBIH) B BHAE OECIBETHOrO Macja, KOTOPBI
NPUMEHSJIN Ha CIeNyIoIel cranuu 6e3 nonoanutensHol ounctku. 'H SIMP (400 MI'u, CD30D)
0 ppm 8,48-8,43 (m, 1H), 7,89-7,65 (m, 1H), 7,69-7,44 (m, 1H), 7,46 (s, 1H), 7,26-7,17 (m, 1H),
3,17-3,10 (m, 2H), 3,09-3,01 (m, 2H); OP-KXXMC m/z 162,1 [M+H]".

[00285] Cramus4: 6-xj0p-9-H30NPONUI-IyPHH-2-AMHH
Cl
—N
ﬁ[ ?
=
H.N" N ;\

K pacrBopy 6-xmop-9H-nypun-2-amuna (27 r, 159,22 mmons, 1 3xB.) B8 IMCO (220 wmu)
nobassn KoCOs (66,02 1, 477,67 mmois, 3 5kB.) u 2-Opommpomnan (97,92 r, 796,12 MMoJb,
74,75 mn, 5 akB.). Cmech nepememnaiu npu 15 °C B teuenne 88 u. JKK-MC mokasana, 4to
HCXOIHOE BELIECTBO ObLIO MOJHOCTHIO H3PACXOI0BAHO, U OBLIT OOHAPYIKEH OIMH OCHOBHOI MUK C
sxkenmaemoit MC. PeakumonHyro cmech racuim myteM pobasienust Boael (1000 mut), 3arem
skcrparuposanu EtOAc (500 mn x 3). OObeanHeHHbIE OPraHUYECKUE CIIOM MPOMBIBAIUA BOAOM
(100 mn x 2), comebiM pactBopoMm (100 wmu), cymwmmm Hanx NaxSQs, ¢unbTpoBamm u
KOHLIEHTPUPOBAJIM NPU NOHIKEHHOM MABJICHHH, IOJIy4Yasi OCTATOK B BUJAE TBEPIOTrO BEIIECTBA
JKeNToro 1pera. k octatky nobdasysum [19/EtOAc (5/1, 500 M), 3atem nepemerunsamy npu 15 °C
B TeueHne 2 4. CycrneH3nio QUiIbTPOBAIN B OCTATOK Ha (HIIbTPE OMOJACKHBAIH C HOMOLIbI0 110
(30 Mt x 2). TBepmoe BelEeCTBO COOMPAITH M CYLIMJIH MO BAKYYMOM, MOJTy4Yasi HEOUHINEHHBIN 6-
xJ10p-9-uzonponui-nypun-2-amut (28 r, 130,97 mmons, Beixon 82,2%, uucrora 99%) B BHIE
TBEPAOrO BEIeCTBA CBETJIIO-KEITOrO IBETa, KOTOPOe NMPHMEHSUIH Ha CIenyollel cramuu 0e3
nononauTensHoN ounctku. 'H SIMP (400 MI'u, CDCls) é ppm 7,84 (s, 1H), 5,20 (s, 2H), 4,74-
4,64 (m, 1H), 1,57 (d, J = 6,8 T', 6H); OP-)KXMC m/z 212,0, 214,0 [M+H]".
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[00286] Crammss: 6-xy0p-2-HOA-9-H30NPONHI-IIyPHH

NS
I/MN/

K cmecu 6-xnop-9-uzonponmi-nypun-2-amusa (10 r, 46,78 mmons, 1 3kB.), I> (11,87 r, 46,78
MmMmoub, 1 9kB.), Cul (8,91 r, 46,78 mmons, 1 5kB.), u CH2I2 (125,28 1, 467,75 mmons, 37,73 mi, 10
9kB.) B TT'® (400 mi) nobapnsuim u3oneHTHHUTPUT (16,44 1, 140,33 Mmons, 18,89 mi, 3 3kB.).
Cwmecos nepememnsamu npu 70 °C B teuenue 3 4. JKK-MC nokaszana, 4To HCXOAHOE BELIECTBO
OBUTO TMOJIHOCTBIO M3PACXOI0BaHO, W ObLI OOHapyxeH skemaembiii MC. PeakunoHHYIO CMeCh
(GuIbTPOBAJIH Yepe3 LETUT U OCTATOK Ha (uibTpe omojackueanu ¢ momornsio EtOAc (100 mi x
2). ®unbTpaT KOHIEHTPUPOBAJIH TP MOHWKEHHOM JaBjieHuH U octaTok paszdasisuin EtOAc (300
wit), npombiBan NaxSOs (100 wmu), coneBbim pactBopom (100 mut), cymmmu Hax NaxSOs,
(bWIBTPOBAIN U KOHLEHTPUPOBAJM MPH IMOHMKEHHOM JaBJIEHHH, MOJydYas OCTATOK, KOTOPBIH
OUHIIAIN C MOMOIIBIO (idii-xpomatorpaduu Ha cuirkarene (ot II9/EtOAc = 1/0 mo 1/1, TCX:
II3/EtOAc = 1/1, Re = 0,58), monydyast 6-xs0p-2-uon-9-uzonponmwi-nypus (12,5 r, 31,39 mmors,
Bbixox 67,1%, unctota 81%) B BHIE TBEPIOrO BELIECTBA JKEJITOTO LIBETA. 'H aMp (400 MTI'w,
CDCls) 6 ppm 8,09 (s, 1H), 4,98-4,82 (m, 1H), 1,63 (d, J = 7,0 I'u, 6H); OP-XXXMC m/z 322,38,
324,8 [M+H]".

[00287] Cramus 6: 6-x.110p-2-(5-¢Top-3-nnpnnnn)-9-n30npomm-nypnﬂ

6-x510p-2-noa-9-uzonponmwi-nyput (3 r, 8,28 mmons, 1 3kB.), (5-prop-3-mupuann)GopoHOBYIO
kuciory (1,17 r, 8,28 mmons, 1 3kB.), Pd(dppf)Cl> (302,86 wmr, 413,91 mxmons, 0,05 3kB.) u
Cs2C05 (2,70, 8,28 Mmonb, 1 3kB.) B 1,4-nuokcane (50 mur) u H>O (10 mut) nerasuposaiu u 3aTeM

Harpesayu npu 80 °C B reuenue 16 1 B atmocdepe N2, JKXMC nokaszana, 4TO UCXOJHOE BELIECTBO

176



OBUIO TOJNHOCTBIO H3pacxonoBaHo. PeakmmonHyro cmechk BmuBam B H>O (100 mur), 3atem
skcrparuposanu EtOAc (80 mu x 3). Opranunueckyto a3y mpomMeiBaiu CojieBbIM pacTBopoM (30
mut), ey Hag 6e3BoaHbIM NaxSOs, KOHIEH TPHPOBAIH ITPH MOHUKEHHOM JaBJICHUH, MTOTyYast
OCTaTOK, KOTOPBIN OYHUIIAIIN C TOMOIIBIO (idii-xpomaTtorpaduu Ha cunukarene (ot [13/EtOAc =
1/0 no 1/1, TCX: II3/EtOAc = 1/1, R¢ = 0,58), nmonyuas 6-xjop-2-(5-drop-3-mupummn)-9-
usonponui-nypuH (1,71 r, 5,63 mmons, Berxon 68,0%, urcrota 96%) B BUAe TBEPIOrO BEIECTBA
sxkentoro useta. 'H SIMP (400 MI'u, CDCls) 6 ppm 9,54 (s, 1H), 8,58 (d, J = 2,8 ', 1H), 8,48
(td, J = 2,1, 9,5 T'u, 1H), 8,21 (s, 1H), 5,10-4,93 (m, 1H), 1,73 (d, J = 6,8 I'u, 6H); IP-XKXMC
m/z 292,0,294,0 [M+H]".

[00288] Cramus7:  2-(S-¢prop-3-mupuani)-N-(2-umuaaso[l,2-ajnupuaun-3-0THI)-9-

H30NpPONUJ-nypHH-6-amuH (I-15)

N
I\
HN N\
N XN =
- D
X N N

K pacrBopy 6-x510p-2-(5-prop-3-mupumun)-9-uzonponui-nypuna (50 mr, 164,55 mxmoss, 1 5kB.),
u 2-umunazo[ 1,2-a|nupuaun-3-umranamuna (68 mr, 421,83 mrmors, 2,56 3kB.) B i-PrOH (5 mun)
nobasysin DIEA (106,33 wmr, 822,73 mkmons, 143,31 Mk, S 9kB.). CMech nepeMernBai npu
95 °C B Teuenne 16 u. JKK-MC mnoxasaja, 4TO HCXOOHOE BEIIECTBO OBUIO IOJHOCTHIO
U3pacxomoBaHo, U Obl1 OOHapyxkeH skenaembrii MC (m/z = M/2+H). PeakunoHHYIO CMeCh
KOHIIEHTPHPOBAJIU MPH MOHKEHHOM JIABJIEHHH M OCTATOK OYHIIAJIN C TOMOIIBIO TPenapaTuBHOM
BOXX (xomonka: Phenomenex Kinetex XB-C18 150 mm x 30 MM, 5 MmkM; moaBrskHas (asa: [Boma
(0,05%HCI)-ACN]; B%: 7%-37%, 12 muH) u kenaemMyto Gpakiuio JTHOPUIA3HPOBAIH, MOTyYast
2-(5-¢rop-3-mupuamn)-N-(2-umuaaszo[ 1,2-a|nupuauH-3-uad T ) - 9-u30nponui-y puH-6-aMiuH

(34,09 mr, 63,53 mxmodb, Beixoa 38,6%, urncrota 98%, cons 3HCI) B BUze TBepmoro BeriecTsa
skentoro nsera. 'H SIMP (400 MI'u, CDs0OD) é ppm 9,50 (s, 1H), 9,33 (s, 1H), 9,03-8,88 (m, 3H),
8,00 (s, 1H), 7,96-7,88 (m, 1H), 7,86-7,79 (m, 1H), 7,54 (t, J = 6,8 T'y, 1H), 5,21-5,07 (m, 1H),
4,32 (t,J = 6,2 Ty, 2H), 3,58 (t, J = 6,3 I'u, 2H), 1,74 (d, J = 6,6 I'u, 6H); IP-KXMC m/z 416,9
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[M+H]".

[00289]

[00290]

Cunres I-1
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[00291] Cramus 1:

_ /N Pd(dppf)Cl,, CszCO3, F
N 1,4-guokcat, H20 I

3-U3onponun-4-uutpo-1 H-nupa3o.-S-kap0oHOBasi KHCJIOTA
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B nensnyro Oanto u nepemerninBaemMblii pactBop apimsitneir HNO; (700,00 mr, 11,11 mmons, 0,5
i, 1,71 skB.) u meimsiimedt HoSO4 (1,88 1, 18,76 mmons, 1,02 mut, uncrora 98%, 2,89 3kB.)
nopuusiMu nodasysiu - 3-uzonponui- 1 H-nupason-S-kapbonosyro kucioty (1 r, 6,49 mmons, 1
okB.) mpu 0 °C B Teuenue S5 muH. Ilocne noGapneHusi cMech MepeMEIIUBAIM MPU JAHHON
temneparype B TeueHue 1 1 3arem npu 100 °C B teuenue 6 u. JKK-MC nokaszana, 4To HCXOIHOE
BELECTBO OBLIIO MOTHOCTBHIO H3PACXOI0BAHO, U OBLIT OOHAPYKEH OMH OCHOBHOM ITHK C jKeJIaeMOil
MC. Cmech BuBanu B iefsHyo Bony (30 r), 6enblit ocagok GuiIbTpOBAH U CYIIMIIH, TOTy4Yast 3-
usonponui-4-autpo-1 H-nupa3zon-S-kapoonosyro kuciory (700 mr, 3,20 mmonb, Beixon 49,36%,
uncrota 91,1%) B Buze TBeproro BemecTtsa Genoro nsera. 'H SIMP (400 MI'u, CD3OD) é ppm
3,56 (spt,J= 7,0 I'u, 1H), 1,35 (d, J= 7,1 I'u, 6H); DP-XXXMC m/z 200,1 [M+H]".

[00292] Cramus2: 3-U3onponuni-4-autpo-1H-nupason-S-kapooxcamun

K pacrteopy 3-uzonponui-4-autpo-1H-nupas3osn-S-kapboHosoit kuciaots! (700 mr, 3,20 MmMons, 1
3kB.) B AIXM (15 mn) u JIM®A (0,1 mu) mo kamasm mobaeisum okcamuaxiopun (1,22 r, 9,61
MMmoJib, 840,83 mkJ1, 3 9kB.) B Teuenue S5 muH. [Tocne nobasnenus cMech nepemernusau npu 15 °C
B TeueHue | 4 3aTeM MoNlyueHHYIO cMeCh KoHIeHTprpoBain. Ocratok pacteopsiii B TT'® (10 mu)
u oxnaxnasau 10 0 °C. ITo xammsm gob6aensmm NH3H>O (9,75 1, 77,90 mmons, 10,71 mu, uncrora
28%, 24,33 »kB.). ITocne nobasnenus cmeck nepemernuaiu npu 15 °C B teuenne 1 u. XKKK-MC
MOKa3aia, YT0 UCXOIHOE BEIIECTBO OBLIO MOJHOCTHIO H3PACXOMOBAHO, U ObLT OOHAPYIKEH OIMH
ocHOBHOU mHK cC skemaemorr MC. PeakunoHHYIO CMeCh KOHIIEHTPHUPOBAIA MPH MOHHUKEHHOM

naBneHnn u octatok paszbasmsm EtOAc (50 mi) m skcrparmpoBamm EtOAc (50 mi x 2).
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OObennHeHHbIE OPraHHYECKUEe CJIOW MPOMBIBAJI COJIEBBIM pacTBOpoM (30 mut), Cylmmim Haj
NazS0s, GpunbTpoBaIK U KOHIEHTPUPOBAIU MPU MOHWKEHHOM JaBJICHHH, TTOTyYasi 3-H30MPOIHUII-
4-autpo-1H-nupazon-5-kapdokcamun (0,6 T, 2,91 mmons, Berxon 90,96%, uncrora 96,2%) B BUIE
TBeporo Bemectsa Gesoro nsera. 'H SIMP (400 MI'u, CDs0D) J ppm 3,68-3,60 (m, 1H), 1,34
(d, J = 6,8 Ty, 6H);, IP-XKXMC m/z 199,1 [M+H]".

[00293] Cramus3: 4-amuno-3-uzonponu-1H-nupa3zon-S-kapookcamun

K cmecu 3-uzonponui-4-uutpo-1H-nupason-S-kapdokcamuna (600 mr, 2,91 mmons, 1 3kB.) B
MeOH (20 mu) pobasnsuiu Pd/C (10%, 0,1 r) B atmocdepe N2, CycneH3uio aerasupoBaii Moz
BaKyyMOM H HECKOJIBKO pa3 mpoxysaiu nocpeactsom Ha. Cmecs nepemerunBanu B Hy (15 psi) npu
15 °C B teuenne 3 u. TCX (IT9/3A = 1/1, R¢ = 0,1) mokazana, 4T0 HCXOTHOE BEIIECTBO OBLIO
MOJTHOCTBIO M3PACXOI0BaHO. PeakioHHYIO cMech ubTpoBay i (UIBTPAT KOHLIEHTPUPOBAJIH,
nonyuasi 4-amuHO-3-u3onponui- 1 H-nmupa3on-5-kapookcamun (500 mr, 2,68 MMOJb, BbIXO[
91,86%, unctota 90%) B BUJE TBEPAOTO BellecTBa rpsa3Ho-Oenoro nsera. 'H SIMP (400 MIw,
CDs0D) o ppm 3,02 (spt,J = 7,0y, 1H), 1,27 (d, J = 7,1 T'u, 6H); OP-KXXMC m/z 169,1 [M+H]".

[00294] Cramgusa4: 3-Uzonponui-1,4-nuruaponupasoniol4,3-d|nupumugun-S,7-1uon
O
H
HN | N\N
/

K pacteopy 4-amuno-3-uzonpomui-1H-nupason-S-kapdokcamuaa (500 mr, 2,68 Mmmouib, 1 3kB.) B
JM®A (10 mu) gobasmsiu CDI (477,20 mr, 2,94 mmonsb, 1,1 5kB.) U cMeCh MepeMeLIHBaIN MPH
80 °C B Teuennme 12 u. JKK-MC mnokaszajia, 4TO HMCXOOHOE BEIIECTBO OBLIO MOJHOCTLIO

M3PACXOI0BAHO, U ObLT OOHAPYKEH OIUH OCHOBHOM MUK ¢ jkenaemoii MC. PeakiiMOHHYIO CMECh

180



KOHLIEHTPUPOBAJIH, moiydas 3-uzonponui-1,4-muruaponupasonol4,3-d]mupumunus-5,7- 1o
(550 M1, HEOUHMIIEHHBII) B BUJIE TBEPAOrO BellecTsa KopuuHeBoro neera. 'H SIMP (400 MIw,

CDs0D) 6 ppm 3,22-3,13 (m, 1H), 1,30 (d, J = 6,8 T', 6H); OP-KXMC m/z 195,1 [M+H]".

[00295] Cramusa S:  §,7-Auxqaop-3-uzonponuu-1H-nupasono|4,3-d|nupumuaun

Cl
H
NT N\N
/H\/ /
Cl N

PactBop 3-usonponi-1,4-guruaponupasono[4,3-dlnupumuaus-5,7-nuona (500 mr, 2,57 MMosb,
1 sxB.) B POCl; (10 mu) nepemenmamu mpu 100 °C B teuenne 2 4. JKK-MC mnokazana, 4to
FICXOJIHOE BEIIeCTBO OBUIO MOMHOCTBIO M3PACXOA0BAHO. PeakMOHHYIO CMeCh KOHIIEH TPHPOBAJIN
npu nonmxkenHoMm maeineHun. Ocrarok pasbasmsuin EtOAc (50 mu), moBomumu pH mo 8 u
skcrparuposanu EtOAc (50 ma x 2). O6benuHeHHbIE OPraHUYECKHE CIIOH TPOMBIBAJIA COJIEBBIM
pactBopom (30 mur), cyurima Hax NaxSOs, GUIbTPOBaIH U KOHIIEH TPHPOBAIH MTPH TTOHHUKEHHOM
NABJICHUH, TMOJy4ash OCTATOK, KOTOPBI OuUMINAIM C MOMOINBK (uidIn-Xpomarorpaduu Ha
cimkarese (ISCO®; 4 r SepaFlash® komonka aist idin-xpomarorpaduu ¢ THOKCHIOM KPEMHHS,
amoeHT: rpagueHT 0~30% sTunanerar/meTposieliHslit 3Qup mpu CKOPOCTH MOTOKA 15 MJI/MEH),
noiyyasi S,7-muxsop-3-uzonponui-1 H-nupaszono[4,3-dJnupumumua (110 mr, 442,22 MKMOJIb,
BeIxon 17,18%, uucrora 92,9%) B BUjE TBepaOro BemecTsa Genoro usera. 'H SIMP (400 MI'n,
CDCl3) 6 ppm 10,39 (yump. s, 1H), 3,51 (spt, J = 6,9 T'u, 1H), 1,47 (d, J = 6,8 'y, 6H); OP-
KXMC m/z 231,3, 233,3 [M+H]".

[00296] Crammsa 6:  S-xaop-N-[2-(1H-unaon-3-uia)3tail-3-uzonponuni-1H-

nupazonol4,3-djnupuMuauH-7-aMHH
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K pacteopy 5,7-muxmnop-3-uzonponui-1 H-nupaszono[4,3-d|nupumununa (110 mr, 442,22 MKMOITB,
1 okB.), 2-(1H-unpon-3-un)sranamuna (85,02 mr, 530,67 mxmons, 1,2 3kB.) B i-PrOH (5 mn)
nobasysmn DIEA (171,46 wmr, 1,33 mmons, 231,08 mkd, 3 akB.). Cmeck nepemernBanu npu 8 °C
B Teuenue 16 u. JKK-MC nokazana, 4T0 HCXOHOE BELIECTBO OBIJIO MOJHOCTHIO H3PACXOAOBAHO, U
ObLT OOHApYIKEH OIMH OCHOBHOM MUK ¢ kenaemoit MC. PeakunoHHYIO CMeCh KOHLEHTPHPOBAJIH
OpU TMOHIKEHHOM JaBJIeHWH, noiydast S-xyop-N-[2-(1H-unnon-3-un)stun|-3-uzonponui-1H-
nupa3ono[4,3-d|nupumuaun-7-amus (160 mr, 392,29 mxmons, Beixon 88,71%, uucrora 87%) B
BHIE TBEPIOTO BemecTsa kopuunesoro neeta. 'H AMP (400 MI'u, CDs0D) 6 ppm 7,67 (ymmp. s,
1H), 7,35 (d,J = 8,0 ', 1H), 7,14-7,08 (m, 2H), 7,04-6,98 (m, 1H), 3,94 (q, J = 6,2 'y, 2H), 3,43
(yuwmp. s, 1H), 3,17 (t, J = 7,2 Ty, 2H), 1,39 (s, 6H); OP-XXXMC m/z 355,2, 357,1 [M+H]".

[00297] Cragusa7:  5-(5-Fuoro-3-mupuani)-N-[2-(1H-uuxosr-3-ui)31Hi|-3-0300ponui-

1H-nupa3zono|4,3-d|mnupumuaun-7-amun (I-1)

I NH
HN
H
N| X N\N
/
F | N N/
P
N

K cmecu S-xmop-N-[2-(1H-unpgon-3-un)atii]-3-usonponui- 1 H-nupa3zono[4,3-d|nupumuans-7-
amuHa (80 wmr, 196,15 mkmonb, 1 3kB.), (5-pTop-3-mupumun)6opoHoBoit kucioTel (33,17 wmr,
235,38 mxkmonb, 1,2 3kB.), Cs2COs (159,77 wmr, 490,37 mxmonsb, 2,5 5kB.) B 1,4-muokcane (2 M) u
Boze (0,5 mn) nobasnsuti Pd(dppf)Clz (7,18 mr, 9,81 mxmons, 0,05 3kB.) B atmocdepe Na. Cmech
nepemerirany B N» npu 120 °C B Teuenue 30 MuH npu 00pabOTKe MUKPOBOJTHOBBIM H3JTyYEHHEM.

KK-MC nmnokasama, uro Obuto oOHapyxkeHo 82,5% mnpoaykra. PeakimoHHYyIO CMeCh
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KOHLIEHTPUPOBAJIN TMpPU MOHWKEHHOM MaBJIeHMH W ocTtatok pasbasmum JAXM (20 mi) u
skcrparupoasu JIXM (20 mu x 2). OObeauHEHHBIE OPraHUYECKUEe CIIOH MPOMBIBAJIU COJEBBIM
pactBopom (30 mu), cyurimim Hag NaxSO4, GUIbTpOBaIM U KOHIIEH TPHPOBAJH MPH TOHUKEHHOM
JABJICHUH, MOJTy4asi OCTATOK, KOTOPBI OYMINAIK C IOMOLIBIO npenapatuBHoi BOXX (komoHka:
Phenomenex Gemini 150*25 mm * 10 mxwm; mogeuskHas dasa: [Boma (0,05% HCI)-ACN]; B%:
40%-70%, 10 mun). Kenaemyro ¢pakiuro auopuan3upoBamy, noaydas S-(5-rop-3-nupummn)-
N-[2-(1H-unpon-3-un)3tun|-3-uzonponui- 1 H-nupazono[4,3-d jnupumuaus-7-amua (66,84 wr,
123,15 mxmonb, Bbixon 62,78%, unctota 96,7%, cons 3HCI) B BHAE TBEpAOrO BEIIECTBA JKEITOTO
useta. 'H SIMP (400 MI'u, CD30OD) 6 ppm 8,93 (s, 1H), 8,74 (d, J = 2,6 T'u, 1H), 8,01 (d, J = 8,8
I'u, 1H), 7,55 (d,J = 7,9 Ty, 1H), 7,16 (d, J = 7,9 'y, 1H), 7,04 (s, 1H), 6,94 (t, J = 7,7 'y, 1H),
6,88-6,81 (m, 1H), 4,18 (t,J = 6,6 I';, 2H), 3,57 (d, J = 7,0, 13,9 'y, 1H), 3,21 (t,J = 6,6 I'y, 2H),
1,44 (d,J = 7,1 Tu, 6H); OP-)KXMC m/z 415,9 [M+H]".

IIpumep 14
[00298] CunTtes I-9
I NH
/
HN \\N
N| X N\>
F N N/ N
® j=
N
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[00300] Cramgusal: N,N-Aumerni-1-(1H-nuppoo|2,3-clnupuann-3-Hia)MeTAHAMHH

\

N—

/7 NN
N
H

K pacteopy 1H-tupposo[2,3-c]unupumuaa (900 mr, 7,62 mmonb, 1 sxe.) B n-BuOH (15 wmu)
nobassmn HCHO (680,06 wmr, 8,38 mmouns, 623,91 mkn, 37% B Bome, 1,1 9x8.) u N-
MeTHJIMETaHAMUHA TUapoxJiopua (695,78 mr, 8,53 mmons, 1,12 sxs6.). CMech nepemernnBamm npu
120 °C B teuenue 3 u. TCX (AXM/MeOH = 10/1, R = 0,06) nokasasa, 4TO UCXOJHOE BEIIECTBO
OBLJIO TOJHOCTBIO HM3PACXONOBAHO M OBLIO OOHAPYKEHO OJHO OCHOBHOE HOBOE IISTHO.
PeakiinoHHYIO CMeCh KOHIIEHTPHPOBAJIH MPU MOHIKEHHOM AaBJieHnH, nojiydas N,N-mumerur-1 -
(1H-nuppono[2,3-clnupuaun-3-mn)metanamuH (1,85 r, HEOUHILEHHBIH) B BHIE Macla JKeJITOro
11B€Ta, KOTOPOE MPUMEHSJIN Ha Cleaytomle craauu 6e3 nononHuTensHoi ounctku. 'H SIMP (400
MIu, CD;0D) 6 ppm 8,83 (d, /J=1,1T'y, 1H), 8,22 (d, J= 15,7 I'u, 1H), 7,97 (s, 1H), 791 (d, J =
0,7 Tu, 1H), 4,56 (s, 2H), 2,87 (s, 6H); OP-)KXMC m/z 176,2 [M+H]".

[00301] Cramnsa?2: 2-(1H-IImppoJgo[2,3-c|nupuanH-3-Hi1)aneTOHHTPHII
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K pactBopy N,N-gumerun-1-(1H-nuppono|[2,3-clnupuaun-3-un)meranamuaa (2,75 r, 8,55
MMmoJib, 1 9x6.) B TT'® (20 mi1) mo kamsm nobasmsuin mumetuicyibdar (1,08 r, 8,55 mmons,
810,81 mxu, 1,0 oxe.). [Tonyuennyto cmecek nepemernnBanu npu 70°C B teuenue 30 mun. TI' @
yaansu u octatok pactBopsui B Boge (15 mu). K cmecn mobasmsuim KCN (612,44 wmr, 9,40
mmoitb, 1,1 sx6.) u cmech nepememnBanu npu 110 °C B teuenne 3 u. JKXMC nokazana, 4to
HICXOHOE BELIeCTBO OBLIO MOJHOCTHIO H3PACXOA0BAHO, U OBl OOHAPY)KEH OIMH OCHOBHOM MUK C
sxemaemoit MC. Peakunonnyo cmech pasbasisuin Bonoit (40 mur) u sxcrparuposanu EtOAc (45
min x 3). OObenuHeHHble opraHuueckue cion cymman Hax NaSOs, ¢uisTpoBamn U
KOHIIEHTPHPOBAJIM TPU TOHWKEHHOM JaBjieHuu, nonydas 2-(1H-nuppono|2,3-c]nupuaus-3-
m)aneToHuTpui (417,0 Mr, HEOUHIIEHHBII) B BUE TBEPOTO BEILECTBA JKEITOrO [[BETA, KOTOPOe
NPUMEHAJIU Ha CIeNyIomel craauu 6e3 nonojauTensHoi ounctku. 'H SIMP (400 MI', CD30D)
o ppm 8,70 (s, 1H), 8,13 (d, J= 5,8 I'u, 1H), 7,67 (d, J = 5,8 'y, 1H), 7,58 (s, 1H), 4,01 (s, 2H),
IAP-KXMC m/z 158,1 [M+H]+.

[00302] Cragus3: 2-(1H-IImppogo[2,3-c]nupuanH-3-Hia)3TAHAMHH

/

N
N
—
NH
Ny

H,N
K pacteopy 2-(1H-muppoio|2,3-c]nupuaun-3-un)aueronutpuia (417,0 mr, 2,65 mmonsb, 1 3kB.)
B TT'® (20 mu1) mobasism BH3-MexS (10 M, 2,65 mu, 10 3kB.). Cmecs nepemernusany npu 70 °C
B Teuenue 2 4. JKXMC mokasaja, 94To HCXOIHOE BEIIECTBO OBLIO MOJHOCTHIO H3PACXOI0BAHO, U
Obu1 oOHapyskeH onuH ocHoBHON muk. MeOH (50 mu) mo xammsiM no0aBisuid B peaknHOHHYIO
cmecs u eé nepemernuBaim npu 70 °C B Teuenne 2 4. CMech KOHIEHTPHPOBAIN ITPU IIOHUKEHHOM
naeyienuu, nonyyas 2-(1H-muppono[2,3-c|nupuaun-3-un)stanamuH (423,9 Mr, HEOUHIIEHHBIH ) B
BUJE TBEPAOrO BEIECTBA JKENTOrO IBETa, KOTOPOE NMPHMEHSUIM Ha CleAyromel craauu 0e3

nononauTensHoN ounctkr. 'H SIMP (400 MI'y, CDs0D) é ppm 8,71-8,59 (m, 1H), 8,08-8,00 (m,
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1H), 7,73-7,64 (m, 1H), 7,63-7,53 (m, 1H), 3,09-2,92 (m, 4H); DP-XKXMC m/z 162,1 [M+H]",

[00303] Cramusd: 2-(5-¢prop-3-nupuani)-9-uzonponui-N-[2-(1H-nupposo|2,3-

clnupuaus-3-ua)3THa|nypuH-6-amuH (1-9)

INH
74
HN \\N
NT XN
A\
: LD

K pacrBopy 6-x0p-2-(5-dprop-3-nupumn)-9-usonponui-nypuna (49,35 mr, 148,88 mxmons, 1,0
oke.) B i-PrOH (5 mu1) no6asisutu DIEA (57,72 wmr, 446,64 mxmons, 77,79 mxi, 3,0 oxe.) u 2-(1H-
nuppono| 2,3-clnupumun-3-wn)stanamun (72,00 wmr, 446,64 wmxmonb, 3,0 9xs.). Cwmech
nepemewuBann npu 50 °C B teuenne 15 u. JKXMC nokasana, uro Obuto obHapyxkeHo 71%
JKEJTAEMOr0 COeMHEHHs. PeakIMOHHYIO0 CMeCh KOHLIEH TPUPOBAIM MPH MOHIKEHHOM IaBJICHUU
s ynanenust i-PrOH. Ocrarok ounianu ¢ momorinsko npenapatiusHoit BOXKX (ycnosus ¢ HCI,
kosonka: Phenomenex Gemini 150 x 25 mm x 10 mxwm; nmogsmkHas dasa: [Boma (0,05%HCI)-
ACN]; B%: 30%-60%, 10 muH) u xenaemyo Gppakuuto guodumusuposaiu, moaydas 2-(5-¢prop-
3-miupu i )-9-usonponui-N-[ 2-(1 H-uppono| 2,3 -c|mupuaun-3-un)stun |nypun-6-amun - (11,84
mr, 21,76 mxmounb, Beixon 14,62%, uuctora 96,66%, cons 3HCI) B Buae TBepaoro Berectsa
skentoro nsera. 'H SIMP (400 MI'u, CDsOD) 6 ppm 9,54 (s, 1H), 9,36 (s, 1H), 9,05-8,98 (m, 2H),
8,96 (s, 1H), 8,27-8,22 (m, 1H), 8,21-8,16 (m, 2H), 5,15 (td, /= 6,7, 13,6 T'y, 1H), 4,21 (t,J=6,4
I'u, 2H), 3,39 (t, J= 6,7 Ty, 2H), 1,74 (d, J = 6,8 T'u, 6H); DP-XKXMC m/z 417,0 [M+H]".

IIpumep 15
[00304] CunresI-11
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[00306] Cramusal: N-(2-(5,7-Audrop-2-mernn-1H-unmon-3-na)3Tua)-2-(5-

¢propnupuanH-3-ui)-9-uzonponui-9H-nypun-6-amun (I-11)

] NH F
HN
—N
N| \> .
F N N/ N

T

K pactBopy 6-xm0p-2-(5-prop-3-nupu min)-9-uzonponui-nypuna (50 mr, 150,83 mxmouis, 1 5kB.)
B i-PrOH (2 mu) mobaensuiu DIEA (97,47 mr, 754,17 mxmons, 131,36 Mk, S 2kB.) u 2-(5,7-
mudrop-2-metui-1 H-uanon-3-un)stanamun (45,29 mr, 150,83 mkmonb, 1 5kB., LIaBeseBas
kuciora). Cmece nepememmmBanu npu S0 °C B teuenune 16 u. JKXMC mnokazana, 4to ObLIO
obOHapykeHO 65% ’keTaeMoro COeOHHEHHs. PeaKIHMOHHYK CMeCh KOHIEHTPHPOBAIU MpPH

MOHM>KCHHOM HOAaBJICHHUH, IOJIy4dass OCTAaTOK, KOTOpLIfI OoUnIaJgnu ¢ IIOMOIIBIO HpeHapaTHBHOﬁ
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BOXX (kononka: Phenomenex Gemini 150 x 25 mm x 10 mkMm; noasmskHas ¢asza: [Boza (0,05%
HCI)-ACN]; B%: 50%-80%, 10 muH) u xenaeMyro (Hpakiuo JHOPHIN3uPOBAIH, moty4dast N-(2-
(5,7-mudprop-2-mertun-1 H-unaomn-3-un)atun)-2-(S-propnupuaus-3-mn)-9-uzonponui-9 H-

nypuH-6-amuH (53,81 mr, Beixox 36,8%, uucrora 100%, cons 3HCI) B Buze TBEpaoro BemecTsa
ceemio-xenroro usera. 'H IMP (400 MI'u, CDsOD) 6 ppm 9,36 (s, 1H), 8,85 (s, 1H), 8,76 (s,
1H), 8,61 (d, J=8,8Tu, 1H), 6,95 (d, J=7,3 'y, 1H), 6,49 (t, J = 10,2 ', 1H), 5,11-4,99 (m,

1H), 4,03 (s, 2H), 3,08 (t, J = 6,5 I'w, 2H), 2,31 (s, 3H), 1,70 (d, J = 6,8 T'y, 6H); DP-XKXMC m/z
466,0 [M+H]".

IIpumep 16
[00307] Cunres I-14
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[00308] Cxema cuHTe3a:
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[00309] Cragusl: mpem-6ymui (2-(1H-uapoa-3-un)ITHa)kapéamat
NH

I

BocHN

K pactBopy 2-(1 H-unnon-3-un)sranamuna (2,8 r, 17,48 mmons, 1 3xB.) B 6e3sognom XM (30
wi1) nobaensin TOA (5,31 1, 52,44 mmons, 7,30 mu, 3 5kB.) u (Boc)20 (4,58 r, 20,98 mmous, 4,82
mi, 1,2 5xB.). Cmech nepemermBanu npu 15 °C B teuenue 3 u. JKXMC mokasaja, 4To HCXOAHOE
BEIECTBO OBLIO MOJHOCTHIO H3PACXOI0BAHO, U ObLT OOHAPY’KEH OJIUH OCHOBHOM IMHK C YKEIAEMOKN
MC. H;O (20 mn) pobGaensiin, u cMech monsepraim dSkcrpakiuu JAXM (20 mn x 3).
OObenrHeHHbIE OPraHUYECKHE CJIOH MPOMBIBAITH COJIEBBIM pacTBOpoM (20 mit X 2), CYLIHIIA Hax
0e3BomubiM NaxSQus, GuabTpOBaM M KOHIEHTPHUPOBAITH NP MOHWKEHHOM JABJIEHUH, MOTyYast
OCTaTOK, KOTOPBIA OUHMIIATH C MOMOLIBIO KOJOHOYHOW XpomaTtorpaduu Ha cujmkarene (OT
II3/EtOAc =1/0 no 3/1, TCX: II3/EtOAc = 2/1, Re = 0,45), monyuast mpem-0Oytun (2-(1 H-unn0m-
3-un)atun)kapbamat (3,55 r, 13,50 mmons, Beixoa 77,2%, uuctota 99%) B BHOE TBEPAOTrO

BemecTsa sxearoro usera. 'H SIMP (400 MI'u, CDCls) é ppm 8,13 (ywmmp. s, 1H), 7,61 (d, J=7,9
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T, 1H), 7,35 (d, J = 8,2 T, 1H), 7,24-7,16 (m, 1H), 7,16-7,08 (m, 1H), 7,00 (s, 1H), 4,59 (ywmmp.
s, 1H), 3,47 (q, J = 6,4 T, 2H), 2,96 (1, J = 6,8 T'm, 2H), 1,46 (s, 9H); DP-KXMC m/z 283,0
[M+Na]".

[00310] Cramus2: mpem-oyTaa (2-(1-mernia-1H-ungoa-3-ua)3Taa)kapéamar

/

N

I

BocHN

K pacteopy mpem-6ytun N-[2-(1H-unnon-3-wn)stun|kapbamara (1,5 r, 5,70 mmons, 1 9kB.) B
TI'® (30 mn) nobasmsin NaH (456,30 mr, 11,41 mmons, uncrora 60%, 2,0 skB.) mpu 0 °C B
tedenue S5 muH. [locie moOaBIeHHs] CMECh TIEPEMEIINBAIIH TIPU JAHHOW TEMITEPATYPE B TEUEHHE
20 muH, 3ateM 1o Kamwim gobasisun Mel (809,67 mr, 5,70 mmons, 355,12 mxut, 1,0 9kB.) npu
0 °C. INonyuennyto cmech nepemernusanu mpu 10 °C B reuenue 2 u. TCX (IID/EtOAc =3/1, Re =
0,49) mokasasa, 4ToO HCXOAHOE BELIECTBO OBLIO MOJTHOCTHIO U3PACXOIOBAHO U 00Pa30BAIOCH 1BA
HOBBIX MMATHA. PeakIMOHHYIO cMech racuiu nmyteMm nobasnenust Boasl (50 mut) mpu 10 °C 3atem
skcrparuposanu EtOAc (30 mi x 3). OObenuHeHHbIe OPraHUYECKHUE CJIOH MPOMBIBAJIA COJIEBBIM
pactBopom (20 mi), cyrumau Hax 6e3BoaHbiM NaxSQs, GuIbTpOBAIM U KOHIEHTPHUPOBAIH MPH
NOHM)KEHHOM  JIaBJIEHWH, TOJy4Yash OCTATOK, KOTOPBIM OUHINAJH C TMOMOIIbIO  (hdm-
xpomaTtorpaduu Ha cusukarese (ot [13/9A = 1/0 go 3/1, TCX: TI3/2A =3/1, R = 0,49), nonyyas
mpem-0ytun N-[2-(1-metunusno-3-un)atu [kapdamat (900 mr, Beixon 50,4%, uucrora 87,6%)
B Buze GecrpetHoro macna;, 'H SIMP (400 MI'u, CDsOD) 6 ppm 7,98 (d, J = 7,8 T'u, 1H), 7,74-
7,57 (m, 2H), 7,55-7,43 (m, 1H), 4,99 (yump. s, 1H), 4,13 (s, 3H), 3,89-3,81 (m, 2H), 3,32 (t, J =
6,4 T'u, 2H), 1,82 (s, 9H); OP-)KXMC m/z 219,0 [M-£-Bu+H]".

[00311] Crapus 3: 2-(1-Metunu-1 H-uHa041-3-HJ1)3 TAHAMHH

/

N

I

HoN

K pactBopy mpem-6ytun N-[2-(1-metununnon-3-mwi)atui|kapbamara (700 mr, 2,24 mmons, 1
3kB.) B JIXM (20 mn) gobaensiin HCI/MeOH (4 M, S mu, 8,95 skB.). CMech nepeMerinBaiy npu
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10 °C B reuenue 4 u. TCX (EtOAc, Re=0,0) mokazana, 4To HCXOIHOE BELIECTBO OBLIO MOJHOCTBHIO
M3pacxofoBaHO. PeakIMOHHYIO CMeCh KOHLEHTPUPOBAIIH TP OHUKEHHOM JaBJICHUH, ITOJTyYast
HeounieHHblll 2-(1-mertmmuanon-3-un)3tanamue (500 wmr, nHeoummenssid, 2HCI) B Buze
TBEpAOro BelecTsa Oenoro ImBeTa, KOTOpOe NPUMEHSIM Ha Cleaylomed cragun 0e3
nonoyHuTensHoN ounctku. 'H SIMP (400 MI'u, CD3OD) 6 ppm 7,58 (d, J= 7,8 T'u, 1H), 7,36 (d,
J=8,3T1, 1H), 7,20 (t,J=7,5Tu, 1H), 7,14-7,04 (m, 2H), 3,78 (s, 3H), 3,27-3,19 (m, 2H), 3,15-
3,07 (m, 2H); OP-KXMC m/z 175,1 [M+H]".

[00312] Cramus4:  2-xaop-9-uzonponun-N-(2-(1-mernn-1H-ungoa-3-umn)3tun)-9H-

NypHH-6-aMHH

K pacrtBopy 2,6-nuxnop-9-uzonpomnwi-nypusna (200 mr, 827,24 mxkmous, 1 3kB.) B i-PrOH (10 mur)
nobassin DIEA (855,30 mr, 6,62 mmouns, 1,15 mi, 8 3xB.) u 2-(1-MeTHIMHION-3-1T)d TAaHAMHH
(306,70 mr, 992,69 mxmosb, 1,2 sxe., 2HCI). Cmecs nepemernuBanu npu S0 °C B Teuenue 14 u.
JKK-MC nokazasa, 4TO HCXOIHOE BEIECTBO OBLIO MOJTHOCTHIO H3PACXOI0BAHO, U ObLIT OOHAPYIKEH
OIIMH OCHOBHOM MUK ¢ kenaemoir MC. PeakimOHHYIO CMeCh KOHLIEHTPHPOBAITH ITPU IIOHUKEHHOM
nasyienun uis ynanenus i-PrOH (10 mut) 1 0cTaTOK OUHINAIH C TOMOLIBIO QUIdII-XpoMaTorpaduu
Ha cumkaresne (ot [13/EtOAc = 1/0 o 1/1, TCX: II3/EtOAc = 1/2, Rs = 0,62), nonyuas 2-XJyop-
9-uzonponui-N-[2-(1-MeTunuH0-3-1n)3 T |mypuH-6-amuH (250 mr, Beixon 81,9%, umcrora
100%) B BHae Gecupernoro macna. 'H SIMP (400 MI'u, CDsOD) 6 ppm 8,48-8,19 (m, 2H), 7,73
(d,J=7,5Tu, 1H), 7,37 (d, J= 8,3 I'u, 1H), 7,25-6,94 (m, 3H), 4,70-4,58 (m, 1H), 3,77-3,64 (m,
5H), 3,06-2,91 (m, 2H), 1,50 (d, J = 6,5 Ty, 6H); 3P-)KXMC m/z 369,1, 371,1 [M+H]".

[00313] Cramusas:  2-(S-¢propnupuaun-3-ui)-9-uzonponui-N-(2-(1-merna-1 H-unpour-
3-n1)3THa)-9H-nypun-6-amun (1-14)
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2-Xnop-9-uzonponui-N-[2-(1-meTunmuaon-3-un)atui jnypus-6-amus (100 mr, 271,10 MkmoOIb,
1 2kB.), (5-¢prop-3-mupumgmn)boporoByro kucioty (95,50 wmr, 677,76 mxmomnb, 2,5 3KkB.),
Pd(dppf)Cl2 (19,84 mr, 27,11 mxmons, 0,1 3kB.) u Cs2COs3 (264,99 wmr, 813,31 Mxmods, 3,0 5kB.)
OMeIaid B TPyOKY C MHKPOBOJHOBBIM m3iydeHueM B 1,4-muokcane (3 mun) u H,O (0,6 mu).
I'epmetusupoBannyo TpyOky Harpesaimu mpu 120 °C B Teuenwe 30 muH mpu o0paboTke
MUKpOBOJIHOBBIM u3nydeHueMm. JKK-MC mokasana, 4TO HCXOIHOE BELIeCTBO OBLIO MOJIHOCTHIO
M3PAaCXOI0BAHO U OB OOHAPYKEH OIUH OCHOBHOM MUK C skenaemoit MC. PeakiMOHHYIO CMECh
KOHIIEHTPHPOBAIM TpH TMOHMKeHHOM naBiaenun. Ocratok pactBopsuiu B EtOAc (50 wmu),
¢bmwieTpoBanu uepe3 Si0z. Ocratok Ha ¢umibTpe mpomeiBamu ¢ nomoinsio EtOAc (10 mi x 2).
OObenrHeHHbIE OPraHUYECKHE CJIOW KOHI[EHTPUPOBAJIM IPU MOHMKEHHOM HABJIEHHH, MOJTyYast
OCTaTOK, KOTOPBIH OUHINAJH C MOMOLIBIO penapaTuBHoi BOXX (komonka: Phenomenex Gemini
150*25 mm * 10 mxm; momBmwkHas ¢asa: [Boma (0,05% HCI)-ACN]; B%: 55%-85%, 10 muH).
Kenaemyro dpakuuto guodpummsuposanu, noaydas 2-(5-grop-3-mupuani)-9-uzonpomnui-N-|2-
(1-metununmon-3-un)aTui|nypun-6-amut (53,81 mr, Berxon 36,8%, uucrora 100%, cons 3HCI)
B BHJI€ TBEPJIOro BelecTsa skeatoro nsera. 'H SIMP (400 MI'u, CD;OD) é ppm 9,36 (s, 1H), 9,11
(yurup. s, 1H), 8,84 (s, 1H), 8,75 (d, /J=8,8 'y, 1H), 7,60 (d,/=7,9Tn, 1H), 7,20 (d, /J=7,9T1,
1H), 7,07 (t,J="7,5Tu, 1H), 7,02-6,93 (m, 2H), 5,09 (td, /= 6,8, 13,6 ', 1H), 4,16-4,10 (m, 2H),
3,61 (s, 3H), 3,20 (t, J=6,6 T', 2H), 1,72 (d, J = 6,8 Ty, 6H); SP-)KXMC m/z 430,2 [M+H]".

IIpumep 17
[00314] CunTtes 1-7

192



HN / \
N\
0
F | N N/ N
= )\
N
I-7
[00315] Cxema cuHTe3a:
\N_ CN
N H HCI
N
(I) N N = muverancymbar /J
X / - 720\ Yy >
N HCHO, n-BuOH N KCN N
H H
Cl
NN HN
3
J D N N> N7
BH4/DMS =
3 - NH )\ 1‘ )l\ =
S - Cl N
H,N DIEA
I NH
F N B(OH), HN 7"\
N\
SN NT X N

Pd(dppf)Cl,, Cs,COs3, F

1,4-gpnokcax, H20 =
=

[00316] Cramual: N,N-Humerni-1-(1H-nupposio|3,2-blnupuann-3-ui)MeTaHAMHH

\
N—
N\
2P
N
H
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K pactBopy 1H-nuppono[3,2-bJnupununa (500 mr, 4,23 mmons, 1 sxe.) B n-BuOH (5 mu)
nobasmsimn HCHO (377,65 wmr, 4,65 wmwmons, 346,47 wmkn, 37% B Bome, 1,1 9x6) u N-
metunmeranamuH (379,43 wr, 4,65 mmons, 1,1 sxs., cons HCI). Cmeck nepemeruBanu npu 120
°C B teuenue 3 4. JKK-MC nokasaia, 4To HCXOAHOE BEIIECTBO ObLIO MOJHOCTHIO H3PACXOI0BAHO,
1 ObL1 OOHAPYIKEeH OJIMH OCHOBHOM MUK ¢ xenaemoir MC. PeakinoHHYIO CMeCh KOHLIEH TPUPOBAJIH
Opd TOHWKEHHOM JaBjeHuu, mnoay4as N,N-mumerun-1-(1H-muppono[3,2-bnupunun-3-
wi)MetaHaMuH (559,7 Mr, HEOUHIIEHHBIH) B BUAE TBEPAOro BEINECTBA JKEJITOro IBeTa, KOTOPOe
NPUMEHSJIU HA CIeNyIomel cranuu 6e3 nonojauTenbHol ounctku. 'H SIMP (400 MI'u, CD30D)
oppm 832 (dd, J=1,1, 4,6 'y, 1H), 7,80 (d, J= 8,3 I'y, 1H), 7,56 (s, 1H), 7,16 (dd, J = 4,8, 8,3
I'u, 1H), 3,80 (s, 2H), 2,28 (s, 6H); OP-KXMC m/z 176,1 [M+H]".

[00317] Cramgusa2: 2-(1H-IImppouso|3,2-b|nupuanH-3-Hi1)aneTOHHTPHII

CN
N"”’*m
2P
N
H

K pacrtBopy N,N-mumetun-1-(1H-nuppono[3,2-b]nupunun-3-un)meranamuna (200,00 mr, 1,14
MMoOJib, 1 9x8.) B TT'® (1,5 M) o kamisim gobasisn qumetwicyiabdat (143,96 mr, 1,14 mmorb,
108,24 mxi, 1,0 sxs.). Tlonyuennywoo cmecs nepemerunBanu npu 70 °C B teuenue 30 MuH.
Pacteopurens ynassiui u octatok pacteopsuta B Boze (1,2 mut). K emecu nobasnsin KCN (81,76
mr, 1,26 mmors, 1,1 ox6.) u cmeck nepemernuaiu mpu 110 °C B teuenune 3 u. XXK-MC nokazana,
YTO UCXOTHOE BEIIECTBO OBLIO MOJHOCTHIO H3PACXOIOBAHO, U ObLT OOHAPYKEH OJWH OCHOBHOI
nuk ¢ xenaemoii MC. Peakiinonnyto cMeck pa3basisuii Bomo# (5 mut) u sxcrparupoamu EtOAc
(15 ma x 3). OObenuHeHHble opraHuueckue cjiaou cyumad Hang NaxSQs, dunbTpoBanu u
KOHIIEHTPHPOBAJIA TPU MOHWKEHHOM naBjieHuu, nonyuas 2-(1H-muppono[3,2-b]nupunun-3-
un)auetonutpuia (131,7 mr, 662,72 mxmons, Beixon 58,1%, uucrora 79,1%) B BUIE TBEPIOTO
BEILIIeCTBA JKEeNTOr0 I[BeTa, KOTOPOe NMPUMEHSIH Ha Clefykomel craauu 0e3 JAOMONHUTENbHOM
ounctku. 'H SIMP (400 MI'u, CDs;OD) é ppm 8,37-8,29 (m, 1H), 7,87-7,78 (m, 1H), 7,64-7,51
(m, 1H), 7,25-7,14 (m, 1H), 4,01 (d, J= 0,9 T'u, 2H); OP-XXXMC m/z 158,1 [M+H]".

[00318] Cramgusa3: 2-(1H-IImppogo|3,2-b|nupuann-3-ni)3 TAHAMHH

194



N
No=
— NH
HoN

K pactBopy 2-(1H-nuppono[3,2-b|nupunun-3-un)aueronutpuna (131,70 mr, 662,72 Mkmoib, 1
oxe.) B TT' @ (10 mut) mo xarisim gobassutn BH3-Mes S (1 mut, 10 M B Me;S). PeakiinonHyro cMech
nepemennBaiy npu 70 °C B Teuenne 2 4. JXK-MC mnokaszana, 4To MCXOJHOE BEIECTBO ObLIO
IOJHOCTBIO M3PAacXOA0BaHO, U OblT OOHapykeH oauH OCHOBHOW muk. ITo kamumsm mobasisiu
MeOH (30 M) u cmech nepemernuBanu npu 70 °C B Teuenne 2 4. CMeCh KOHLEH TPUPOBAIIH MPH
NOHMKEHHOM naByieHuu, noiydyast 2-(1H-muppono[3,2-bjnupumun -3-mwin)stanamud (50,00 wmr,
HEOYHINEHHBIN) B BI/Ie TBEPIOTO BELIECTBA JKEITOTO IBETA, KOTOPOE MPUMEHSIJIH Ha CJIeIYIOLIEH
cramuu 6e3 nononHuTenbHOM ounctku. 'H SIMP (400 MTI'u, CDsOD) 6 ppm 8,30 (d, J = 4,6 T'n,
1H), 7,80 (d, J= 8,2 I'u, 1H), 7,44 (s, 1H), 7,16 (dd, J = 4,6, 8,2 I'y, 1H), 3,35 (s, 2H), 3,03 (s,
2H); OP-)KXMC m/z 162,2 [M+H]".

[00319] Cragusa4: 2-xaop-9-uzonponui-N-[2-(1H-nuppono|3,2-b|nupuaun-3-

HJI)I THJI| My PHH-6-aMHH
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cl N N

K pactBopy 2,6-muxinop-9-usonponui-nypusa (76,49 mr, 320,46 mxmons, 1,2 sxs.) B i-PrOH (10
mi) gobaensmun DIEA (172,57 wmr, 1,34 mmons, 232,57 mki, 5,0 sx6.) u 2-(1H-nupposiof3,2-
blnupumun-3-un)stanamus (50,00 mr, 267,05 mxmons, 1 9xe.). Cmech nepemerusanu mnpu S0 °C
B Teuenue 12 u. JKK-MC mnokasaja, 94TO HCXOIHOE BEIIECTBO OBLIO MOJIHOCTHIO H3PACXOIOBAHO,
u Ob110 OOHApyx)eHo 55% rkenaeMoro coeauHeHusi. PeakIMOHHYIO CMECh KOHLIEHTPHUPOBAH H
OCTaTOK ouHinasu ¢ nmomoinsio npenapatusroit TCX (S102, IXM/MeOH = 10/1, Re = 0,65),
noJryJast 2-xyi0p-9-uzonponui-N-[2-(1 H-nupposno[3,2-b|nupu auH-3-1i1)3THI |1y pUH-6-aMUH

(25,00 mr, 70,26 mMxmoJb, Beixoq 26,3%, unctora 100%) B BHAe TBEPAOrO BELIECTBA YKEJITOrO
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usera. 'H SIMP (400 M, CD:0D) & ppm 8,30 (dd, J = 1,3, 4,8 'y, 1H), 8,08 (s, 1H), 7,77 (dd,
J=1,1,82Tn, 1H), 7,44 (s, 1H), 7,14 (dd, J = 4,8, 8,3 T, 1H), 4,79-4,68 (m, 1H), 3,96-3,87 (m,
2H), 3,20 (t, J = 6,8 Ty, 2H), 1,56 (d, J = 6,8 T'u, 6H); DP-KXMC m/z 356,1, 358,1 [M+H]".

[00320] Cramguss: 2-(5-¢prop-3-mupuani)-9-uzonponui-N-[2-(1H-nuppoJo|3,2-

blmupuann-3-na)3THia|nypun-6-amun (1-7)
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2-xyop-9-uzonponui-N-[ 2-(1 H-nupposno[ 3,2-b|mupuaus-3-un)atui|nypun-6-amun (25,00 wr,
70,26 mxmodb, 1 9x6.), (5-¢brop-3-nupuann)6opoHoByo kucaoty (24,75 mr, 175,65 mxmors, 2,5
oks.), Cs2CO3 (68,68 mr, 210,78 mxmois, 3,0 oxe.) u Pd(dppf)Clz (5,14 mr, 7,03 mxmous, 0,1 5x8.)
noMelaid B TPYOKY ¢ MHUKPOBOJIHOBBIM u3iiyueHHeM B 1,4-muokcane (2 mut) u Boxe (0,4 mur).
I'epmernsupoBannyo TpyOky HarpeBamu npu 120 °C B Teuenue 30 muH mpu oOpaboTke
MHUKPOBOTHOBBIM m3jydeHueM. JKK-MC mokasaja, 4To MCXOAHOE BEILIECTBO OBLIO MOJHOCTHIO
U3PacXoIoBaHO, W ObLIO OOHapy:keHo 60% jKenaeMoro coenuHeHHs. PeakIMOHHYIO CMECh
pazbaeysuin EtOAc (10 mu) u GunbTpoBany vepe3 ciioi nenuta. OuiabTpaT KOHIEHTPHPOBAJIH
IPU TIOHWKEHHOM JIABJIEHHH, MOJIyYasi OCTATOK, KOTOPBIHA OUHINAHN C IIOMOIIBIO MPernapaTHBHOM
BOXX (ycnoeust ¢ HCI, xomonka: Phenomenex Kinetex XB-C18 150 mm*30 mm, 5 Mkwm;
nonsmwxkHas ¢asza: [Boma(0,05%HCI)-ACN]; B%: 5%-35%,12 muH) u xenaemyr (Gpakiuio
muodummsupoBanu, noaydas  2-(5-prop-3-mupuanin)-9-uzonpomnii-N-[2-(1 H-nupposo[3,2-
blnupumun-3-un)stun|nypun-6-amun (8,83 mr, 16,14 mxmorns, Beixon 23,0%, uucrora 96,1%,
cons 3HCI) B Buze TBepaoro semectea Genoro nsera; 'H AIMP (400 MI'u, CD30D) 6 ppm 9,37
(s, 1H), 8,92 (s, 1H), 8,78 (s, 1H), 8,69 (s, 1H), 8,51 (s, 1H), 8,43 (d, /= 7,3 I'u, 1H), 8,05 (s, 1H),
7,59 (s, 1H), 5,06 (td, J=6,8, 13,6 ', 1H), 4,22 (t,J=6,4 ', 2H), 3,38 (t, /= 6,8 'y, 2H), 1,70
(d, J=6,8 T, 6H); OP-)KXMC m/z 417,2 [M+H]".

IIpumep 18
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[00321] Cunres I-13
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[00322] Cxema cuHTe3a:
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[00323] Cramusal: N-(2-(1H-Ben3o|d]umuaazoun-1-ui)3Tri)-2-xa0p-9-u3onponui-9H-

NypHH-6-aMHH

_N
s

NT X
P
Cl N
K pactBopy 2,6-muxnop-9-nzonponmi-nmypuna (200 mr, 827,24 mxmons, 1 3kB.) B i-PrOH (8 mu)
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nobassmn DIEA (106,91 wmr, 827,24 mkmons, 144,09 mxn, 1 skB.) u 2-(OeHsumuaaszon-1-
wi)stanamuH (160,02 mr, 992,69 mxmons, 1,2 3kB.). Cmeck nepemernBainu npu S0 °C B TeueHne
16 u. JKK-MC nokaszana, 4TO MCXOIHOE BEIIECTBO OBLIO MOJIHOCTHIO H3PACXOI0BAHO, U ObLI
oOHapy’KeH OWH OCHOBHOW MUK ¢ xenaemoir MC. PeakunoOHHYIO cCMeCh KOHIIEHTPHPOBAIU MPH
NOHMYKEHHOM JIaBJIeHnH [uist yaanenus i-PrOH, mosmyyast ocTaToOK, KOTOPBI OUHINAIH C TOMOIIBIO
KOJIOHOYHOH (mdni-xpomatorpaduu Ha cummkarene (ot IXM/MeOH = 1/0 no 10/1, TCX:
JAXM/MeOH = 10/1, R¢=0,33), monmyuas N-[2-(6en3umMunazon-1-mm)3tui|-2-xa0p-9-u30npomnmi-
nypuH-6-amuH (275 mr, Beixon 93,4%, unctora 100%) B Bue TBEpIOro BelecTBa OEIOro nBera.
'H sIMP (400 MI', CD30D) 6 ppm 7,98-7,71 (m, 2H), 7,54 (d, J = 7,5 T'u, 2H), 7,38-7,18 (m,
2H), 6,77 (yump. s, 1H), 4,86-4,67 (m, 1H), 4,53 (t, J = 6,0 I'u, 2H), 4,02 (ywwup. s, 2H), 1,69-
1,46 (m, 6H); OP-XXXMC m/z 356,1, 357,1 [M+H]".

[00324] Cramgus2: N-(2-(1H-Ben3o[d|umuaason-1-un)3tui)-2-(S-¢propnupuaun-3-ui)-
9-n3onponuia-9H-nypun-6-amun (I-13)

HNT N
NT X N\>
F W

N-[2-(bensumunazosn-1-un)aTi]-2-xaop-9-uzonponmi-nypuH-6-amun (120 mr, 337,24 MKMOJIb,
1 2xB.), (5-drop-3-mupummn)d6opoHoByo KUCIOTY (95,04 mr, 674,49 mxmons, 2 3kB.), Cs2COs3
(329,64 wmr, 1,01 mmons, 3,0 s3kB.) u Pd(dppf)Cl> (12,34 wmr, 16,86 mxmoss, 0,05 3kB.) B 1,4-
muokcane (5 miu) u HoO (1 M) merasuposanu u nosropHo HanodHs Na. CMecs Harpesanu 10
80 °C B teuenue 12 u. JKK-MC nokaszana 58% sxenaemMoro coenuHeHusi. PeaKIMOHHYIO CMECh
smuBaim B H2O (30 mut), 3atem skctparuposamun EtOAc (20 ma x 3). Opranuueckyio ¢asy
O0BEeNUHSIN, MPOMBIBAIA COJIeBbIM pactBopoM (10 mut), cymmmn Hax Oe3BomubiM NaxSOs u
KOHLIEHTPUPOBANIM NpPH IOHM)KEHHOM JaBJIGHHH, Ioyydass ocTtaTok. OCTaTok ouuInamd cC
nomoinpio npenapatuBHoii BOXKX (komonka: Phenomenex Gemini 150%25 mm * 10 mkwm;
nonswkHas (daza: [Boma (0,05% ruapokcun ammonus 06./06.)-ACN]; B%: 38%-68%, 10 mun),

nonyuasi N-[2-(6en3umunazon-1-wn)atuin]-2-(5-prop-3-mupummn)-9-u30nponu-nypuH-6-aMiuH
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(31,40 mr, BBIXOS 22,4%, unicTota 100%) B BUJIe TBEpAOro BelecTsa Genoro nsera. 'H SIMP (400
MIu, CD;OD) 6 ppm 9,08 (yump. s, 1H), 8,43 (d, J = 2,6 ', 1H), 8,17 (s, 1H), 8,15-7,95 (m,
2H), 7,67 (d, J=8,2Tn, 1H), 7,38 (d,J=8,2T'y, 1H), 7,26 (t, J= 7,7 'y, 1H), 7,17-7,00 (m, 1H),
4,88-4,83 (m, 1H), 4,62 (t, J = 5,4 T'u, 2H), 4,20 (ywwup. s, 2H), 1,63 (d, J = 6,8 I'u, 6H); OP-
KXMC m/z 417,1 [M+H]".

IIpumep 19
[00325] Cunres I-8
I NH
HN / \
N =N
D
F | N N/ N
= )\
N
1-8

[00326] Cxema cuHTe3a:
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[00327] Crammsal: 2,6-/{uxJiop-9-u30nponui-nmypHH
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K pactBopy 2,6-muxinop-9H-nypuna (20 r, 105,82 mmons, 1 2x6.) B8 IMCO (160 mut) nobassuiu
K2COs (73,13 1, 529,09 mmous, S 9x8.) u 2-6pommponan (65,07 r, 529,09 mmons, 49,67 mi, 5
oxe.). Cmech nepemernBasu npu 25 °C B teuenne 12 u. TCX (II9/EtOAc = 1/1, Re = 0,45)
NoKa3aja, YTO HCXOHOE BELIECTBO ObLIO MOJHOCTHIO H3PACXOI0BAHO U ObUIO OOHAPYKEHO OTHO
OCHOBHO€ HOBOE IMATHO. PeakunoHHYI cMmech pasdasisuti Bomoit (200 Mi1) U 3KCTparupoBaju
EtOAc (100 ma x 3). OObeniHeHHbIEe OpraHHYeCcKHe CJIOU MPOMBbIBAJK BOAOH (80 mi x 3), cymunm
Haa NaxSOs, puabTpoBaiu 1 KOHLIEHTPUPOBAJIH [IPH TOHWYKEHHOM JaBJICHHH, ITOJTyYasi OCTATOK,
KOTOPBII OYMIAIM C IOMOLIBIO KOJOHOYHOWH (ummi-xpomatorpadguu Ha cuiukarenae (OT
II3/EtOAc = 5/1 mo 2/1, TCX: TID/EtOAc = 1/1, R¢ = 0,45), nonyuyast 2,6-1uXa0p-9-U30mponui-
nypuH (3,52 1, 14,75 mmons, Beixon 13,9%, uncrota 96,8%) B Biae TBEpAOro BeriecTsa 0enoro
useta. 'H SIMP (400 MI'u, CD30D) é ppm 8,66 (s, 1H), 4,97-4,89 (m, 1H), 1,65 (d, J = 6,8 T'ny,
6H); OP-)KXMC m/z 231,0, 232,9 [M+H]".

[00328] Cramusa?2: 2-xaop-9-uzonponui-N-[2-(1H-nuppono|3,2-c]nupuaun-3-
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K pactBopy 2,6-auxnop-9-uzonponmi-nypusa (148,07 mr, 620,33 mxmons, 1 sxe.) B i-PrOH (10
i) aobaensmun DIEA (400,86 mr, 3,10 mmons, 540,24 mki, 5,0 sx6.) u 2-(1H-nupposio|3,2-
c|nupuaun-3-un)stanamud (100 mr, 620,33 mrmons, 1 9x6.). Cmeck nepemermuanu mnpu S0 °C B
teuenne 12 4. JKK-MC nokasajna, 4TO HCXOIHOE BEIIECTBO OBLIO MOJHOCTHIO U3PACXOI0BAHO, U

6bu10 0OHapyskeHO 33% skemaemMoro coenuHeHUs. PeakIMOHHYIO CMeCh KOHLIEHTPHPOBAIH MPH
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NOHMYKEHHOM JIaBJICHHH Uil yAayieHus: pactBopuTesisi. OCTaTOK OUMINAIN C MOMOIIBIO (hidii-
xpomaTtorpadun Ha cuirkaresne (ot IXM/MeOH = 100/1 mo 5/1, TCX: IXM/MeOH = 10/1, R
= 0,68), monyuas 2-xnop-9-uzonponui-N-[2-(1H-nuppono[3,2-c|uupu auH-3-1i1)3 T |y puH-6-
amuH (74,5 mr, Beixon 33,8%, HEOUHILEHHEIH) B BUJI€ TBEPAOrO BEIIECTBA JKENTOro 1Bera; JP-

KXMC m/z 356,0,357,0 [M+H]".

[00329] Cragus3: 2-(S-¢prop-3-mupuaunn)-9-uzonponui-N-[2-(1H-nuppoJo|3,2-

clnupuauH-3-ua)3THA|nypHH-6-amuH (I-8)
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2-xnop-9-uzonponui-N-[2-(1 H-nupposo|3,2-c]nupunus-3-un)atui|nypun-6-amua - (74,5  wr,
104,69 mxmous, 1 9x86.), (5-dTop-3-nupuana)ooporosyo kucioty (36,88 mr, 261,72 MkMoIb, 2,5
oks.), Cs2CO3 (102,33 mr, 314,06 mxmous, 3,0 oxs.) u Pd(dppf)Cla (7,66 mr, 10,47 mxmois, 0,1
9K6.) TIOMELIAJTU B TPYOKY C MUKPOBOJTHOBBIM U3ydeHueM B 1,4-nuokcane (3 mi) u Boze (0,6 mi).
I'epmernsupoBannyo TpyOky HarpeBamu npu 120 °C B Teuenue 30 muH mpu oOpaboTke
MUKpOBOIHOBBIM u3inyueHneM. JKK-MC mokaszana, 4To MCXOIHOE BEIeCTBO ObLIO MOJHOCTHIO
U3PacXomoBaHo, ObLI0 OOHapy:keHO S56% KelmaeMoro COequHEHHs. PeakIUOHHYIO CMECh
paszbaisuin EtOAc (15 min) u pusisTpoBaiu uepes ciioii nenuta. unbTpat KOHIEH TPHPOBAH TPH
MOHMYKEHHOM [IABJIEHWH, TMOJydasi OCTATOK, KOTOPBIA OUHINAIH C MOMOINBIO MpernapaTuBHOM
BOXX (ycnosus ¢ HCI, xononka: Phenomenex Gemini 150 x 25 mm x 10 MxMm; nogsrskHast dasza:
[Boma (0,05%HCI1)-ACN]; B%: 15%-45%, 10 muH) u xenaemyroo ppakuuto auoduIn3upoBay,
MOJTyJast 2-(5-¢rop-3-nmupuani)-9-uzonponii-N-[2-(1 H-nuppono|[ 3,2-c|nupuaus-3-
un)aTi | nypun-6-amuH (22,19 mr, 42,20 mxmous, Beixon 40,3%, uncrora 100%, cons 3HCI) B
BHJIE TBEPHOTO BewecTsa 6esoro usera; 'H SIMP (400 MI'u, CDs0D) é ppm 9,53 (s, 1H), 9,31 (s,
2H), 9,00-8,94 (m, 2H), 8,28 (d, /=6,5T'y, 1H), 7,85 (d, J=6,8 T'u, 1H), 7,79 (s, 1H), 5,14 (d, J
=6,7, 13,5 'y, 1H), 4,23 (s, 2H), 3,41 (t, J = 6,7 T'u, 2H), 1,74 (d, J = 6,8 T'u, 6H); DP-KXMC
m/z 4172 [M+H]".
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[00332] Cramusal: 4,6-Auxuop-2-(5-¢pTop-3-nHpHAHI)ITHPHAMHIHH

Cl
N7 X
|
F —
|\ N Cl
2
N

4,6-Huxnop-2-uoa-nupumuaud (1 r, 3,58 mmonb, 1 9xs.), (5-pTop-3-mupuansa)oG0pOHOBYIO
kucioty (503,91 mr, 3,58 mmous, 1 9x6.), Na;COs (1,14 1, 10,73 mmons, 3,0 2x6.) u Pd(dppf)Cl
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(261,67 wmr, 357,62 mxmonsb, 0,1 5k6.) momeriani B TpyOKy ¢ MUKPOBOJIHOBBIM H3JTyueHHeM B 1,4-
mrokcane (14 mut) u Boze (2,4 mi). IepmerusupoBannyro TpyOky Harpesasu npu 80 °C B TeueHune
30 muH npu 06padoTKke MUKPOBOIHOBEIM u3nyueHreM. JKXMC nokaszana, 4to ObLI0 OOHAPYIKEHO
58% sxemaemoro coenuHenust. PeakunonHyro cmeck pasdasisuin EtOAc (50 mi) u punbtpoBamm
yepes cyior nenuTa. @uiabTpaT KOHLIEHTPUPOBAIU MTPH MOHWKEHHOM JABJICHUH, TIOJy4asi OCTATOK,
KOTOPBIN OYHINAIN C TOMOLIBIO (hiatn-xpomartorpaduu va cumkarene (ot [I9/EtOAc = 100/1 no
5/1, TCX: II9/EtOAc = 3/1, Re= 0,80), monyuas 4,6-auxnop-2-(5-¢prop-3-mupu ) THpUMUANH
(275 wmr, 1,13 mmons, Beixox 37,8%, unctota 100%) B BUIE TBEpAOTO BELIECTBA JKEJITOTO I[BETA.
'H SIMP (400 MI'u, CD30D) 6 ppm 9,34 (t, J = 1,4 T'u, 1H), 8,66 (d, J =2,9 I'y, 1H), 8,51-8,43
(m, 1H), 7,75 (s, 1H); OP-)KXMC m/z 243,9, 245,9 [M+H]".

[00333] Cramusa2:  4-xa0p-2-(5-¢prop-3-nHpHIANI)-6-H30NPONOK CH-TTHPHMHIHH
Cl

NT X

K pacteopy i-PrOH (14,78 mr, 245,85 mxmouns, 18,82 Mk, 1 ox6.) B TT'® (4 mut) nobasnsiin NaH
(11,80 mr, 295,02 mxmons, 60% B MuHepanbHOM Macie, 1,2 ox6.). CMech mepeMelnnBai npu
0 °C B Teuenne 30 muH. B ykazaHHbIN Bbile pacTBop nobaeistu 4,6-muxiop-2-(5-¢prop-3-
nupugin)nupumuaud (60 mr, 245,85 mxmons, 1,0 sx6.) u cmecs nepemernBanu mnpu 15 °C B
teuenre 12 u. XXMC mnokaszanga, 4ro Obuto oOHapyxkeHO 83% KenaemMoro COeIuHEHHS.
PeakunoHHYIO CMeCh KOHIEHTPHPOBAJIM MPH TMOHWKEHHOM [ABJIEHHH, MOJyYas OCTATOK,
KoTopbiii paszbasmsuin Bogor (30 mut) u axctparupoanu EtOAc (30 mu x 3). OObenuHeHHbIE
opranudeckue cyou cyrmin Haa NaxSOs, GuIbTpOBaiM 1 KOHLEHTPUPOBAIH MPU MOHHKEHHOM
naByieHuH, nonydas 4-xnop-2-(5-¢prop-3-nmupumuin)-6-usonponokcu-nupumuand (50 mr, 167,92
MKMOJIb, BbIX0[1 68,3%, uncrora 89,9%) B BHIe TBEPAOro BELECTBA KOPUUHEBOTO IIBETA, KOTOPOE
NPUMEHSAJIN Ha CIeNyIomei cranuu 6e3 nonojauTensHol ounctku. 'H IMP (400 MI', CD30D)
0 ppm 9,39-9,28 (m, 1H), 8,68-8,58 (m, 1H), 8,50-8,39 (m, 1H), 6,85 (s, 1H), 5,57 (m, 1H), 1,44
(d, J=6,2 Ty, 6H); OP-)KXMC m/z 268,0, 270,0 [M+H]".
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[00334] Cramgusa3: 2-(5-¢prop-3-mupuani)-N-[2-(1H-ungoa-3-uma)3Tual-6-

H30NPONOKCH-MHPHMHAHH-4-amuH (I-21)

|\No
=

K pactBopy 4-xi0p-2-(5-prop-3-nupunmn)-6-uzonponokcu-nupumuanaa (50 wmr, 167,92
MKMOJTIb, 1,0 9K86.) B i-PrOH (4 mut) nobasmnsutn DIEA (65,11 mr, 503,76 mxmons, 87,74 mxi, 3,0
9ke.) u 2-(1 H-unnon-3-un)aranamut (134,52 mr, 839,60 mxmouts, 5 9x6.). CMech nepeMernnBaim
npu 70 °C B Teuenue 12 u. JKXMC mokaszana ocraBajucCh HCXOAHBIE BEIIECTBA U JKeJIaeMOe
COeIMHEeHHe OTCYTCTBOBAJIO. PeakIMOHHYIO cMech N00aBsiM B TPYOKY C MHKPOBOJHOBBIM
usnydeHueM u HarpeBasmu npu 125 °C B TeueHune 3 u mpu 0OpabOTKE MHKPOBOJHOBBIM
uznyuenueM. JKXMC nokasana, 4TO HCXOJHOE BEIECTBO OBLIO MOJTHOCTBIO M3PACXOOBAHO, H
Obu10 0OHapysKeHO 28% skemaeMoro coenuHeHusl. PeakIMOHHYIO CMeCh KOHLIEHTPHPOBAIH MPH
MOHUKEHHOM [IaBJIEHHWHU, TMOJIydasi OCTATOK, KOTOPBIH OUYHMINAIH C MOMOINBIO IpernapaTHBHOM
B2XX (ycnosus ¢ HCI; kononka: Phenomenex Gemini 150 x 25 mm x 10 Mxwm; noasrskHast dasza:
[Bona(0,05%HCI)-ACN]; B%: 55%-85%, 10 mun) u xenaemyr (pakuuio Juo(UIH3HPOBAIH,
nonyyast  2-(5-prop-3-nmupuani)-N-[2-(1 H-uHmo-3-11)3 T | -6-u30mpOnoKCH-THPUMU THH-4-
amuH (26,35 wmr, 52,45 mxmorb, Beixon 31,2%, uucrora 99,7%, cons 3HCI) B Buzme TBepmoOro
Bemiectsa skentoro nsera. 'H SIMP (400 MI'u, CDsOD) 6 ppm 9,15 (s, 1H), 8,66 (d, J = 2,4 T'ny,
1H), 8,32 (d, /J=8,8Tu, 1H), 7,60 (d, /=7,7 'y, 1H), 7,29 (d, J=7,9Tu, 1H), 7,13-6,95 (m, 3H),
5,69 (m, 1H), 5,04 (m, 1H), 3,78 (m, 2H), 3,09 (t, /= 6,8 I'u, 2H), 1,40-1,33 (m, 6H);, OP-)KXMC
m/z 392,1 [M+H]".

IIpumep 21
[00335] Cunres I-23
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[00337] Cramusal: mpem-Gyrua N-(2-6pom-4,6-gudrop-dpenna)kapéamar
BocHN F

Br

F
Cmechb 2-0pom-4,6-nudrop-anmmuna (5 r, 24,04 mmons, 1 3kB.), Boc,O (15,74 1, 72,11 mmonb,
16,57 ma, 3 skB.), DMAP (293,67 wmr, 2,40 mmonsb, 0,1 3xB.) B TT'® (50 mu1) nerasuposajiu u

npomyeasii mocpenctsoM N2 3 paza, u 3aTreM cMech nepeMernueaiu npu 70 °C B Teuenue 16 4 B
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atmocdepe No. JKK-MC nokasaja, 4T0 HCXOOHOE BEIECTBO OBLIO MOJHOCTHIO H3PACXOIOBAHO, U
Obli0  oOHapykeHO  mpomexxyTounoe — coeauHenue  di-BOC.  PeakimoHHylo  CMeCh
KOHIIGHTPUPOBAJIN PU MOHWKEHHOM JaBJICHUH, MTOJTy4asi OCTATOK, KOTOPBIi pacTBopsiin B MeOH
(50 mur) u mobassmn KoCOs (9,97 1, 72,11 mmons, 3 3kB.). Cmecs nepemermusany npu 70 °C B
teuenne 4 u. JKK-MC mnokaszana, 49TO MNPOMEKYTOUHOE COEIWHEHHWE OBLIO MMOJTHOCTHIO
M3PacXOomoOBaHO U ObLT OOHApPYKEH OMUH OCHOBHOH MUK C skemaemoit MC. PeakiimoHHYIO CMeCh
¢unbTpoBay, (GUIBTPAT KOHLEH TPHPOBAJIU NPH MOHIKEHHOM JABJICHHUU. K OCTaTKy A00aBIsIH
Bony (100 mi), sxcrparmposamu EtOAc (60 mn x 3). OObenuHeHHBbIE OpPraHHYECKHe CIIOH
NpOMBbIBaJM coleBbIM  pactBopoM (30 wut), cyumumm Haxg NaSQs,  dumsTpoBamu u
KOHIIEHTPUPOBAJIH [TPU MOHWKEHHOM JABJIEHHH, [TOJIy4ast OCTATOK. K OCTATKy TO0ABJISIN N-TeNTaH
(100 mu), 3atem nepemeruusanu B reduenne 1 1 npu 15 °C. Cycnensuro GuibTpoBaii, OCTATOK Ha
(GuIbTpE OMOJACKHBAIK C MOMOILIBIO #-renTana (30 Mt X 2), CYLIMIM MO BaKyyMOM, MOJIyYast
mpem-0Oytun N-(2-6pom-4,6-mudrop-penmn)kapbamar (4,15 r, 13,47 mmons, Beixon 56,0%,
yucrota 100%) B BuIe TBEpAOro BellecTBa 0Esoro nBera, KOTOPOE MPUMEHSUIH Ha CJIAYOLIEeH
cramuu 6e3 nononHuTensHol ounctku. 'H SIMP (400 MI'u, CDCls) 6 ppm 7,18 (td, J = 2,3, 7,7
I'u, 1H), 6,89 (dt, J = 2,8, 8,9 I'y, 1H), 5,91 (s, 1H), 1,51 (s, 9H); OP-)KXMC m/z 251,9, 253,9
[M-£-Bu-+H]".

[00338] Cragus 2: mpem-0y T N-[2,4-nudTop-6-(2-
TPHM eTHJICHIH I THHHI ) peHn | kapdamat
BocHN F
TMS———
F

Cmecy mpem-0ytun N-(2-6pom-4,6-mudrop-penmn)kapdbamara (4 1, 12,98 mmons, 1 3kB.),
sruamwI(tpumeTiin)cunana (2,55 r, 25,96 mmons, 3,60 mi, 2,0 akB.), TOA (3,94 1, 38,95 mMmous,
5,42 ma, 3,0 akB.), Cul (247,24 wmr, 1,30 mmons, 0,1 3kB.) u Pd(PPh3),Cly (455,60 mr, 649,10
MKMOJIb, 0,05 3kB.) B IM®DA (80 Mu1) merasuposaiu u npoayBasiu mocpeactsom Na 3 pasa, U 3aTeM
cMmech nepemertnBanu npd 100 °C B teuenue 16 u B atmocdepe Na. XKK-MC nokasana, 4ro
HCXOJHOE BEIIECTBO ObLIO TMOJHOCTBIO H3PACXONOBAHO, M Obul OOHapyxkeH xemaembiii MC.

PeakimoHHyI0 cMech racuim myteM npodasienust Boas! (300 mun), sxctparnposamm EtOAc (200 mn
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x 3). OGbeauHeHHbIe OPraHuYEeCKUE CJIOU MPOMBIBAJINA COJIEBBIM pacTBOPOM (50 MiT), CyIumIn Haz
6e3BogubM NaxSQ4, GuabTpOBaIM M KOHLEHTPHPOBAIN MPU MOHMKEHHOM MAaBJICHHH, MOJIy4ast
OCTaTOK, KOTOPBIH OYHINAIH C TOMOLIBIO (dii-xpomartorpaduu va cumukarene (ot II9/EtOAc =
1/0 mo 10/1, TCX: II3/EtOAc = 20/1, R = 0,31), nonyuas mpem-Oytun N-[2,4-nudrop-6-(2-
TpUMeTWICHIIIIITHHII ) perni |kapbamar (2,05 1, 5,04 mmons, Beixon 38,8%, uuctora 80%) B
BHJIE TBEPIOrO BELIECTBA YepHO-KOpHuHeBoro nsera. 'H SIMP (400 MI'u, CDCl3) 6 ppm 7,00-
6,94 (m, 1H), 6,90-6,81 (m, 1H), 6,10 (s, 1H), 1,51 (s, 9H), 0,27 (m, 9H); IP-)KXMC m/z 270,0
[M-£-Bu+H]".

[00339] Cramusa3: S,7-Hudrop-1H-ungon

/NH F

F
K EtOH (100 mn) memtenno moGasmsuin Na (791,23 wmr, 34,42 mmoms, 8 skB.). Ilocne
nepemernuBanus B tedenne 1 1 npu 15 °C, k yka3aHHOMY BBILIE PACTBOPY A00ABISLIN Hpem-0y THIT
N-[2,4-mudrop-6-(2-tpumermncummtuani)penun|kapdbamar (1,75 1, 4,30 mmoms, 1 23kB.).
Cwmech nepemermaiu npu 85 °C B teuenune 16 u. JKK-MC nokazana, 4T0 HCXOOHOE BEIIECTBO
OBLJIO TOJHOCTBIO H3PACXOMOBAHO, M ObLT OOHapy:keH kenaemblii MC. PeakimOHHYIO CMECh
KOHIIGHTPUPOBAIIH IIPU MOHIKEHHOM faBnieHnu s ynanenus EtOH. k ocratky no6asisum Bogy
(100 mu) u axcrparuposaiu EtOAc (60 ma x 3). O6benuHeHHbIe OpraHUYEeCKUe CIION MPOMBIBAJIH
corneBbiM pactBopoM (30 mut), cyumm Hag NaxSOs, GuUIbTpoBaii M KOHLEHTPUPOBAIH IPU
INOHIDKEHHOM  JaBJICHWH, IIONy4dash OCTATOK, KOTOPBIA OYMINANM C TOMOMBI (-
xpomarorpaduu Ha cusmkarese (ot [I13/EtOAc=1/0 no 10/1, TCX: II9/EtOAc =20/1, R¢=0,17),
nonyuasi S,7-nudrop-1H-unmon (410 mr, 1,87 mmons, Beixon 43,5%, uuctora 70%) B BUIE
yeproro macna. 'H SIMP (400 MI'u, CDsOD) 6 ppm 8,31 (s, 1H), 7,29-7,22 (m, 1H), 7,09 (dd, J
= 2,1, 9,2 T'u, 1H), 6,73 (ddd, J = 2,2, 9,4, 11,1 T'u, 1H), 6,59-6,51 (m, 1H); SP-KXMC:

[IpaBusibHOM Macchl He ObLTO HANEHO.

[00340] Cramgua4: 5,7-Audrop-1H-ungon-3-kapbanbaerna
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N

\

\O
K pactBopy AM®A (10 mu) nobasmsiiu POCI3 (350,46 wmr, 2,29 mmouns, 212,40 Mk, 2,0 3kB.) o
kartsim ipu -20 °C B Teuenune nepuona spemenu 10 muH B armocgepe No. ITocne nepemernnBanmst
B TeueHue | 4, K yKa3aHHOMY BbIlIEe pacTBOpy mobaeisuu S,7-mudrop-1H-unmon (250 wmr, 1,14
MMmoib, 1 5kB.) B JIM®A (2 wmu), npu stoM Temmeparypy nomaepxkuBaim Humwke -20 °C.
Peaxmmonnyto cmech Harpesanu a0 15 °C u nepemernanmu B Teuenue 1 4. JKK-MC nokaszana,
YTO MCXOAHOE BEIIEeCTBO OBLIO MOJHOCTHIO H3PACXONOBAHO, U ObLT 0OHApYkeH xemaembrii MC.
Peakimonnyio cmeck racwiu nytem nobdasneruss NaHCO;3 (30 mut), sxcrparuposanu EtOAc (20
mit X 3). OObeniHeHHbIe OpraHHYeCcKHe CJIOU MPOMBIBAIIH CONIEBBIM pactBopoM (10 mit), cyummm
Hax OesomubiM NaxSQ4, QUIBTPOBAIM W KOHLEHTPUPOBAIM IPHU IOHIKEHHOM [aBJICHHUH,
nojyyasi OCTaTOK, KOTOPBIA OUHINAIH C MOMOILIbIO (udin-xpomatorpaduu Ha cuymkareie (OT
II3/EtOAc = 1/0 mo 1/1, TCX: TI3/EtOAc = 1/1, R¢ = 0,40), monyuas 5,7-audrop-1H-uxmon-3-
kapbasbaerun (200 mr, 993,71 mxmonb, Beixon 86,9%, urctora 90%) B BUIE TBEPAOTO BELIECTBA
skentoro nsera. 'H SIMP (400 MI'u, Aueron) é ppm 11,74 (s, 1H), 10,06 (d,J = 0,8 T'u, 1H), 8,38
(s, 1H), 7,74 (dd, J =2,3,9,0 I'u, 1H), 7,03 (ddd, J = 2,3, 9,5, 11,3 'y, 1H); DP-KXMC m/z 182,1
[M+H]".

[00341] Cramusas: S,7-Audrop-3-[(E)-2-autpoBunui|-1H-uagoma
l NH E
O,N X

F
K pacteopy 5,7-mudrop-1H-unnon-3-kapbansaernga (200 mr, 993,71 mkmons, 1 3kB.) B
Hutpondtane (8 mi) mobaemsumm NH4OAc (229,79 wmr, 2,98 mmonb, 3,0 skB.). Cwmechb
nepemerrany npu 110 °C B teuenne 16 u. JKK-MC nokasana, 4To HCXOAHOE BELIECTBO ObLIO
MOJIHOCTBIO HM3PAcXOMOBaHO, W Obul oOHapyxkeH skenaemblii MC. PeaknMOHHYIO CMECh

KOHOCHTPUPOBAJIU IIPpH MNOHUKCHHOM JAaBJICHUU JId YAAJICHUSA HUTPOMCETaHA. OcraTok
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pazbaensmm EtOAc (50 mut), mpombieaniu Bonoii (10 mut), coneBbiM pactBopom (10 mit), Cyrumiu
Hag NaxSO4, GuIbTpoBaSiM M KOHUEHTPUPOBAJIHM MPHU TMOHUKEHHOM MaBIIEHHH, Mojiyd4as S,7-
i rop-3-[(E)-2-uutpounmi]-1 H-uanon (160 mr, 599,56 mxmons, Beixon 60,3%, uncrora 84%)
B BUJI€ TBEPAOro BellecTBa KOPUUHEBOTO IBETa, KOTOPOe MPUMEHSUIN Ha CIeAyIommel craauu 6e3
nononauTensHoN ounctku. 'H AAMP (400 MI'u, CDCls) 6 ppm 8,23 (d, J = 13,6 I'n, 1H), 7,74-
7,58 (m, 2H), 7,26-7,11 (m, 1H), 6,91-6,75 (m, 1H); OP-XXMC m/z 225,0 [M+H]".

[00342] Cramus6: 2-(5,7-Audrop-1H-uHa07-3-H71)3TAHAMHH
[ NH F
HoN
F
K pactBopy 5,7-nudrop-3-[(£)-2-aurposunmi|-1 H-ungona (50 mr, 187,36 mxmors, 1 3kB.) B TT @
(5 M) mo xamywsim nobaemsym LAH (1 M, 936,82 mxut, S 3xB.) npu 0 °C. ITocne nobasieHus cMech
nepemerusain npu 80 °C B teuenne 2 u. JKK-MC nokasajna, 4To HCXOAHOE BELIECTBO OBLIO
MOJHOCTBIO H3PACXOMOBAaHO, W ObLI OOHApy)keH OOHMH OCHOBHON muk ¢ sxemaemon MC.
Peakunonnyo cmech paszdapismn TI'® (50 mun), racumu mobasiennem Boxael (0,05 mi), 3atem
nocnenosatenbHo 10% NaOH (0,05 mut) u Bonoii (0,15 mut) mpu 0 °C. ITocne nepeMernBanus B
teuenne 30 MuH, cMmech GuUIBTpoBaiK dYepe3 wETUT. DUIBTPAT KOHIEHTPHPOBAIU MPH
NOHIDKEHHOM  jaBieHuu, mnonydass 2-(5,7-mudrop-1H-unnon-3-mn)stanamus (36 M,
HEOUHIEHHBII) B BHE MACJa JKEJITOrO [[BETa, KOTOPOe MPUMEHSUTH Ha CIeNyIoLeld cramun 0e3
nononauTensHol ounctku. 'H SIMP (400 MI'u, CD3OD) é ppm 7,18 (s, 1H), 7,13-7,01 (m, 1H),
6,73-6,67 (m, 1H), 2,97-2,79 (m, 4H); DP-XXMC m/z 197,2 [M+H]".

[00343] Cramua7: N-[2-(5,7-Audrop-1H-ungon-3-ua)3tuiul-2-(5-gprop-3-nupuann)-9-

H3onponuJ-nypuH-6-amun (1-23)
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K pactBopy 6-x510p-2-(5-drop-3-nupuamn)-9-uzonponui-nypuna (50 mr, 164,55 mxmons, 1 5kB.)
B i-PrOH (3 mn) nobaensim DIEA (106,33 wmr, 822,73 mkmons, 143,30 mxi, S okB.) u 2-(5,7-
mudrop-1H-unnon-3-un)sranamus (35,51 mr, 181,00 mxmons, 1,1 3kB.). CMech nepemerinBaim
npu 60 °C B Teuenue 16 u. JKK-MC nokasana, uto ocraBaynoch 21% HCXOAHOTO BelnecTsa i ObLIO
obHapykeHO 66% JKelnaeMoro CoenMHeHHs. PeakuMOHHYI0 CMeCh KOHLEHTPHPOBAIH MPH
HOHIDKEHHOM JaBJIeHuH [uis yaaneHus i-PrOH, mosy4ast 0CTaTtok, KOTOPBIN OYHINAJN C TOMOLIBIO
npenaparuBHoit BOXKX (komonka: Phenomenex Gemini 150 x 25 mm x 10 MkM; noasrskHast dasa:
[Boma (0,05% HCI).ACN]; B%: 46%-76%, 10 mun). Kenaemyto ¢pakiuio Juopuinsuposay,
nony4uass N-[2-(5,7-madrop-1H-unpon-3-un)atuin]-2-(5-grop-3-nupummn)-9-u30nponui-my puH-
6-amun (20,82 mr, 36,75 mxmonb, Beixon 22,3%, uuctora 99%, coms 3HCI) B Bunme TBepmoro
BemiecTsa sxentoro nsera. 'H SIMP (400 MI'u, CDs0D) 6 ppm 9,45 (s, 1H), 9,20 (s, 1H), 8,90 (s,
1H), 8,83 (d, J = 9,0 T, 1H), 7,24 (s, 1H), 7,11 (d, J = 8,8 ', 1H), 6,67-6,58 (m, 1H), 5,11 (m,
1H), 4,13 (s, 2H), 3,17 (t, J = 6,6 T, 2H), 1,73 (d, J = 6,8 'y, 6H); DP-XKXMC m/z 452,2 [M+H]".

IIpumep 22
[00344] Cunres I-16
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[00345] Cxema cuHTe3a:
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[00346] Cragusal: S-¢propnupuaHH-3-KAPOOHHJ XJIOPHI

K pactBopy S-propnupuans-3-kapbonosoii kuciaotsl (7 1, 49,61 mmors, 1 3xB.) B SOCL (57,40 1,
482,47 mmonb, 35,00 mi, 9,73 skB.) nobasmsuiu JJM®A (0,1 mi) npu 0 °C. Ilocne nobasneHwust
cmecs nepemernnaiu npu S0 °C B reuenne 2 u. TCX (II9/2A =1/1, R¢= 0,75, nobasnsiiu MeOH)
IIOKAa3aJIa, YTO MCXOAHOE BEIeCTBO ObUIO MONHOCTHIO H3pacxonoBaHo. CMech KOHIIEH TPUPOBAIIH,
noiyuasi S-propmupunus-3-kapoonmwnxiopua (7 I, HEOUHIIEHHBbIH) B BHAE CBETIO-XKEJITOrO

Macia, KOTOpOoe MPUMEHSUIN Ha CIEAYOIIel cTaanu 0e3 TOMOMHUTENbHON OUHUCTKH.

[00347] Cragus2: S-¢propnupuamH-3-KapOoKcaMujg
0

/
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K pacteopy NH3'H20 (31,85 1, 254,47 mmons, 35,00 m, unctota 28%, 5,80 skB.) B TT'® (10 mur)
no0aBisii pactBOp S-propnupunun-3-kapoonunxiaopuna (7 r, 43,87 mmons, 1 3kB.) B TT'® (30
wi) o kamwism nipu 0 °C B atmocdepe Na. Cmeck nepemernnBanu npu 15 °C B Teuenue 1 u.
KXMC nokazasna, 4TO HCXOAHOE BELIECTBO ObLIO MOJHOCTHIO H3PACXOIOBAHO, U ObLT OOHAPYIKEH
OIIMH OCHOBHOM muK ¢ sxenaemoit MC. PeakiiMOHHYIO CMeCh KOHLIEH TPHPOBAJIH MTPU ITOHUKEHHOM
naByieHun st yoasienus pacteoputens. Ocrarok paszbasisuin EtOAc (50 mut) u skcTparuposaiu
EtOAc (50 mn x 2). OO6benuHeHHbIE OpraHuYeCcKue CJIOM MPOMBIBAIIN COJEBBIM pacTBOpoM (30
i), cymman Hag NaxSOs, GuIbTpoBaM M KOHLEHTPUPOBAJM IMPH MOHUKEHHOM [ABJICHUH,
nonyuasi S-propnupuun-3-kapbokcamun (6 r, 42,39 mmons, Beixon 96,6%, uncrora 99,0%) B
BHJIE TBEPIOTO BELIeCTBa rps3Ho-6enoro neera. 'H SIMP (400 MI'u, CD3OD) 6 ppm 8,37 (s, 1H),
8,62 (d,J =2,6 Ty, 1H), 8,06-8,01 (m, 1H); OP-XKXMC m/z 141,1 [M+H]".

[00348] Cramgusa3: S-¢propnupuaHH-3-KApPOOHHTPHI

F % CN

NS
N

K cmecu S-proprupuaun-3-kapdokcamuaa (6 T, 42,39 mmorb, 1 3kB.) u TOA (6,43 1, 63,59 Mmous,
8,85 mu, 1,5 skB.) B JIXM (60 mi1) no karuisam nobasisiin TOY A (13,36 1, 63,59 mmons, 8,85 mu,
1,5 akB.) mpu 15 °C B armochepe No. Cmecs nepemernnBanu npu 15 °C B Teuenne 12 u. TCX
(IT9/3A = 1/1, R¢= 0,89) mokaszaJja, 4TO HCXOIHOE BELIECTBO OBLIO MOJHOCTHIO H3PACXOIOBAHO U
00pa30BajioCh OTHO HOBOE MSTHO. PEaKIMOHHYIO CMeCh KOHLIEHTPHPOBAIU MPU MOHUKEHHOM
NABJIEHWH, TMOJiydass OCTATOK, KOTOPBIH OYMINAIM C MOMOILIBIO (UdII-xpoMaTorpaduu Ha
cimkarene (ISCO®; 24 r SepaFlash® komonka mis ¢udmi-xpoMaTorpaduu ¢ JHOKCHIOM
KpeMHus, 2moeHT. rpaaueHT 0~20% sTunanerar/meTponeiiHbiii 3pup mpu CKOPOCTH moToka 30
MJI/MHH), iofy4asi S-proprnupunun-3-kapoouutpui (4,7 r, 36,57 mmorb, Beixon 86,3%, uncrora
95,0%) B BUAE TBEpHOro Bemmectra benoro nsera. 'H SIMP (400 MI'u, CD;0D) 6 ppm 8,82-8,71
(m, 2H), 8,14-8,06 (m, 1H); 3P-2KXMC: [IpaBmisHOI Maccel He ObLITO HAWIEHO.

[00349] Cramua4d:  S-¢prop-N-(4-m3onponui-1H-nupason-S-ua)nupuann-3-

KapOoOKcAMHIHH
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Cwmech S-propnupunun-3-xkapoonutpuna (1,02 r, 7,91 mmons, 1 3kB.) u 4-usonpomnwi-1H-
nupason-S-amuHa (880,27 mr, 6,33 Mmmons, 0,8 5kB.) B kcuyiose (20 Mi1) mepeMelInBaIi B TEUEHHE
30 mun npu 70 °C. 3aTeM K BbILIEYKA3aHHOW CMeCH onHOoW nopuuen nodasmsum AlMes (2 M, 4,75
mi, 1,2 3xB.) mpu 70 °C B atmocdepe Na. Cmeck nepemernsamu npu 100 °C B reuenne 15 u. )KK-
MC nokasasa, uto Obu10 00HaApYx)eHo 16% sxemaemoro MC. Cmech racuim nocpeacreom MeOH
(20 M), KOHUEHTPUPOBAJM, IOJy4as OCTATOK, KOTOPBIH OUHMINAJIH C MOMOIIBIO (HIIdII-
xpomarorpadun Ha cuukarene (ISCO®; 12 r SepaFlash® konmonka mist rdm-xpomarorpaduu ¢
IMOKCHUIOM KpeMHus, 310eHT. rpaauneHT0~10% MeOH/IXM npu ckopoctu notoka 30 Mi/MuH),
nony4yasi S-¢rop-N-(4-uzonponmi-1 H-nupason-S-win)nupuaus-3-kapookcamuana (600 mr, 1,94
MMOJb, BeIXOA 24,5%, uncrora 80%) B BuE TBEPAOro BellecTsa xentoro nsera. 'H SIMP (400
MTI'y, CD;0D) é ppm 8,96 (s, 1H), 8,54 (d, J = 2,6 'y, 1H), 8,11 (d, J = 9,5Tu, 1H), 7,34 (s, 1H),
3,06 (m, 1H), 1,25 (d, J = 6,8 ', 6H);, DP-XKXMC m/z 248,1 [M+H]".

[00350] Cramms S: 2-(5-¢prop-3-nupuaun)-8-uzonponua-nupasono|1,S-
a][1,3,S]Tpuazun-4-oa

OH

N)\ N

NN
\N
N

K cmecu 5S-drop-N-(4-uzonponui-1H-nupazon-S-un)nupuann-3-kapbokcamuauaa (100  wr,
323,53 mxmons, 1 5kB.) B 1,4-muokcane (10 mu) u TI'® (5 M) mobasnsimu tpudocren (33,60 mr,
113,24 mxmons, 0,35 3xB.) u 3aTeM cMech nepemernnBain B TedeHue 15 u mpu 80 °C. XKK-MC
nokasaja, 4yTo Ob110 00HapyskeHO 57,5% sxenaemoro MC. PeakiiiOHHYIO CMECh KOHIIEH TPUPOBAJIH
OpU TMOHM)KEHHOM JaBjieHHH, mojiydas 2-(5-¢rop-3-nupuann)-8-uzonponui-nupa3ono|l,5s-
a][1,3,5]tpuaszun-4-on (88 Mr, HEOUHILEHHBIN) B BUJE TBEPAOrO BELIECTBA KOPHUHEBOrO I[BETA,

KOTOPOE MPUMEHSM Ha CIEAYIOeN craguu 6e3 rononHuTensHol ounctkr. 'H SIMP (400 MI'n,
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CDs0OD) 6 ppm 8,90-8,85 (m, 2H), 8,18 (d, J = 2,3, 8,6 'y, 1H), 7,66 (s, 1H), 3,04 (d, J = 6,9,
13,7 T, 1H), 1,26 (d, J = 6,8 T'u, 6H); DP-XKXMC m/z 274,3 [M+H]".

[00351] Cramgusa6:  4-xaop-2-(S-¢prop-3-nupuani)-8-u3onponuia-nupaszono|1,S-

a][1,3,S]Tpuazun
Cl
Nél\N/N\
F. Z \N A
o
N

Cmecy  2-(5-drop-3-mupuamin)-8-uzonponmi-nupazono[ 1,5-a][1,3,5]rpuasun-4-oma (88 wr,
322,03 mkmons, 1 3xB.) B POCl; (8,1 1, 52,83 mmons, 4,91 mu, 164,04 5kB.) nepemerinBaiu B
teuenne 2 4 npu 100 °C. XKK-MC mnokaszana, 9TO HCXOAHOE BELIECTBO OBLIO IMOJHOCTHIO
M3pacxofaoBaHO. PeakmoHHYI0 cMeCh KOHIIEHTPUPOBAIN MPU MOHUKEHHOM IABJICHHH, TOTyYast
ocrarok, 3arem pazdasisuii JIXM (20 mun) u axcrparuposainu JIXM (20 mu x 2). OObeniHeHHbIE
OpraHWYeCcKHe CJIOM TPOMBIBAJIM COJeBbIM pactBopoM (15 i), cymmm Haxm NaxSOs,
(GuIbTpOBAM ¥ KOHUEHTPUPOBAJIM TMPHU MOHWKEHHOM [ABJIEHHH, IMOJydass OCTATOK, KOTOPBIHA
OYHIIAJH C TOMOILIBIO (udin-xpomarorpaduu Ha cumakarene (ISCO®; 12 r SepaFlash® komonka
wis  Quou-xpomarorpagud ¢ AMOKCHAOM — KpeMHHS,  9r0eHT.  rpagueHT  0~15%
ATHJIALETAT/IETPONIEHHBIH 3up mpu ckopoctu motoka 30 mi/mMuH), nonydas 4-xmop-2-(5-drop-
3-mupuman)-8-usonponuia-nupasonof 1,5-a][1,3,5]rpuazun (15 mr, 49,78 mxmons, Beixon 15,5%,
uicrora 96,8%) B BUAE TBepnoro semecTsa Genoro msera. 'H SIMP (400 MI'u, CDCls) 6 ppm
9,49 (s, 1H), 8,60 (d, J =2,6 T'y, 1H), 8,42 (d, J =9,5Tu, 1H), 8,17 (s, 1H), 3,35(d, J =6,7, 13,9
I'u, 1H), 1,43 (d, J = 6,8 T'u, 6H); DP-KXXMC m/z 292,0, 294,0 [M+H]".

[00352] Cramusa7: 2-(5-¢prop-3-mupuani)-N-[2-(1H-ungona-3-ua)3THa|-8-n3onponui-
nupasono|1,5-a][1,3,5]rpunazun-4-amun (I-16)
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Cwmech  4-xop-2-(5-¢rop-3-nupumnn)-8-uzonponuin-nupasono[1,5-a][1,3,5]rpuazuna (15 wr
49,78 mxmons, 1 5kB.), DIEA (19,30 mr, 149,33 mkmons, 26,01 Mk, 3 3kB.) u 2-(1H-unnon-3-
wi)stanamuna (9,57 mr, 59,73 mxmons, 1,2 5kB.) B i-PrOH (3 M) nepemeriuBanu B TeueHue 3 4
opu 50 °C. XKK-MC nokasana, 4T0 HCXOJHOE€ BELIECTBO OBUIO MOJHOCTHIO H3PAaCXOHOBAHO.
PeakiioHHYIO CMeCh KOHLIEHTPUPOBAJIH MTPH MTOHMKEHHOM JIaBJIEHHH, [TOJTyYast OCTaTOK, KOTOPBIN
ouniam ¢ nomouibio npenapatuBaoit BOXX (ycnosus ¢ HCI, komonka: Phenomenex Kinetex
XB-C18 150 mm*30 MM, 5 mxm; nmomsuxkHas daza: [Bomga(0,05%HCI)-ACN];B%: 55%-85%, 17
MHUH) H JKelaemylo ¢pakuuio smodunusuposanu, nonydas 2-(5-drop-3-mupwumuin)-N-[2-(1H-
UHI0JI-3-1)3Tud |- 8-u3onponui-nupasono| 1,5-a][ 1,3,5] rpuasun-4-amus (6,17 mr, 11,70 Mmxmouts,
BBIXOM 23,5%, uncrora 99,5%, 3HCI) B Buzme TBepmoro Bemectsa Genoro nsera. 'H SIMP (400
M, CD;OD) & ppm 9,14 (s, 1H), 8,81 (yump. s, 1H), 8,56 (d, J = 9,0 T, 1H), 7,97 (s, 1H),
7,69-7,63 (m, 1H), 7,18-7,12 (m, 1H), 7,00-6,94 (m, 3H), 4,04 (t, J = 6,7 T'w, 2H), 3,27-3,20 (m,
1H), 3,17 (t,J = 6,7 T, 2H), 1,37 (d, J = 6,8 T', 6H); DP-KXMC m/z 416,2 [M+H]".

IIpumep 23
[00353] Cunres I-24

I-24
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[00354] Cxema cuHTe3a:
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[00355] Cramusl: [S-(S-¢prop-3-mupuann)-7-[[(3R)-2,3,4,9-rerparuapo-1H-kapoda3o-3-

HiajamuHo|nupaszono|1,5-ajmnupumuaun-3-uial-mopdomuo-meranon (1-24)

: , NH
HN @ Q

Z SN N\
F Z \N ==
. 0
N N
5
K pacTBopy 5-(5-drop-3-nupumin)-7-[[(3R)-2,3,4,9-teTparuapo-1 H-kapba3zon-3-

wi|amuno |Jmupasono| 1,5-aJnupumuanH-3-kapOoHOBOIM KUCIOTHI (25 Mr, 55,60 MkmoJb, 1 9kB.) B
XM (3 mna) nobGasnsiin HATU (31,71 wr, 83,40 mkmons, 1,5 skxB.), TOA (11,25 wmr, 111,20
MKMOJTb, 15,48 Mk, 2 3kB.) u mopdonun (9,69 mr, 111,20 mxmorb, 9,79 mki, 2 3kB.). CMmech
nepemvernBany npu 25 °C B teuenune 12 u B atmocdepe N2, CMech KOHIEHTPHPOBAIU MPH
MOHUKEHHOM JaBjieHuu, 3ateM nobasisiiu Boay (30 mur), sxcrparupoamu EtOAc (20 mi x 3).
OObenuHeHHbIE OPraHMYECKUE CJIOW MPOMBIBAI COJIEBBIM pacTBOopoM (30 mut), Cyummiu Haz
Na>SO4, punbrpoBanu U KOHIEHTpUpoBaid. OCTATOK OYMINAK C TOMOIIBIO MPENapaTUBHON
B2XKX (xomonka: Phenomenex Gemini 150x25mmx 10 mMxm; nomsmkHast ¢asza: [Bona(0,05%HCI)-
ACN]; B%: 40%-70%,10 muH) ¢ mocnenyromied smoduiuzauned, monydas [S-(5-drop-3-
nupuan)-7-[[(3R)-2,3,4,9-terparuapo- 1 H-kapbazon-3-uilamuHo [mupas3ono[ 1,5-a jnupumu auH-

3-un|-mopdonnno-meranoH (8,45 mr, 13,61 mxmons, Beixon 24,4%, uncrora 100%, 3HCI) B BUOE
TBEpPOTO BerecTsa skentoro nsera. 'H SAMP (400 MTI'u, CDsOD) 6 ppm 9,24 (s, 1H), 8,66 (d, J =
2,6 T'u, 1H), 8,55-8,48 (m, 1H), 8,34 (s, 1H), 7,39 (d, /= 7,7 'y, 1H), 7,28 (d, /= 7,9 T'y, 1H),
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7,10-7,01 (m, 2H), 6,99-6,93 (m, 1H), 4,54 (ywup. s, 1H), 3,80 (s, 8H), 3,37-3,34 (m, 1H), 3,20-
3,05 (m, 1H), 3,04-2,87 (m, 2H), 2,36 (yuup. s, 1H), 2,28 (d, J = 6,2 ', 1H); DP-KXMC m/z
512,3 [M+H]".

IIpumep 24
[00356] Cunres I-25
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[00358] Cramusa 1: S-(5-¢prop-3-mupuani)-N-merokcu-N-merui-7-[[(3R)-2,3,4,9-

Terparuapo-1 H-kap6a3on-3-uia|amuao|nupaszono|1,5-ajnupumugunn-3-kapooxkcamuna (I-25)
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K pacTBopy 5-(5-drop-3-mupummn)-7-[[(3R)-2,3,4,9-reTparuapo- 1 H-kapHazon-3-

wi|amuno Jnupasono| 1,5-ajnupumunus-3-kapOoHoBoii kuciotel (30 mr, 63,06 Mkmob, 1 9kB.) B
XM (4 mn) pobasnsiim HATU (35,97 mr, 94,59 mxmons, 1,5 skB.), TOA (12,76 mr, 126,12
MKMOJb, 17,55 Mk, 2 3xB.) u N-merokcumeranamu (12,30 mr, 126,12 mxmons, 2 k8., HCI).
Cmecs nepemerunBanu npu 20 °C B teuenue 1 u B armochepe Nao. CMech KOHIEHTPUPOBAIIH MTPH
MOHUYKEHHOM JIaBJIeHuH, 3areM nodaesiin Boay (30 mir). Cmeck monseprasum sxcrpakiuuu EtOAc
(20 mx x 3). OObenrHEHHbIE OPraHUYECKHE CJIOH MPOMBIBAJIA COJIEBBIM pacTBOopoM (30 mu),
cymmn Hany NaxSQs, ¢umisTpoBanu u KoHuHEeHTpupoBaid. CMech OUHMINAIH C MOMOIIBIO
npenaparuBHoi BOXKX (xomonka: Phenomenex Gemini 150x25mMx10 MxM; moxBrkHas ¢asa:
[Boma(0,05%HCI)-ACN]; B%: 40%-70%,10 MuH) ¢ nocienyromei suobuinzanuei, moaydas S-
(5-prop-3-mupumun)-N-merokcu-N-metun-7-[[(3R)-2,3,4,9-terparunpo-1 H-kapbazomn-3-
wi|amuno Jmupasono| 1,5-aJnupumuais-3-kapookcamu (15,98 mr, 26,86 mxmors, Beixon 42,6%,
wsctora 100%, 3HCI) B BUzE TBepnoro BemecTsa sxentoro nseta. 'H AMP (400 MI'u, CD;0D) &
ppm 9,10 (s, 1H), 8,82 (d, J=2,8 'y, 1H), 8,67 (s, 1H), 8,47 (d,/=9,3Tu, 1H), 7,39 (d, /=75
I'u, 1H), 7,35-7,25 (m, 2H), 7,05 (t, /= 7,0 I'u, 1H), 7,00-6,91 (m, 1H), 4,69 (ymwup. s, 1H), 3,87
(s, 3H), 3,43 (s, 3H), 3,18-2,95 (m, 4H), 2,37 (dd, J = 5,6, 10,2 I'u, 2H); 9P-)KXMC m/z 486,2
[M+H]".

IIpumep 25
[00359] Cunres I-26
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[00360] Cxema cuHTe3a:
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[00361] Cramgus 1: (3R)-N-(3-uzonponui-S-pennn-nupasono|l,S-ajnupumuaun-7-ui)-
2,3,4,9-terparuapo-1H-kapodazon-3-amun (1-26)

Cmechb 7-xiop-3-usonponui-S-penun-nupasono| 1,5-ajnupumuauna (60 mr, 218,15 mMxmons, 1
aK8.), (3R)-2,3,4,9-terparunpo-1H-kapbazon-3-amuna (44,69 mr, 239,96 mxmons, 1,1 sxs.), DIEA
(84,58 wmr, 654,44 mxmonsb, 113,99 Mk, 3 sx6.) B i-PrOH (2 mu1) merasupoBajiy ¥ MpOAyBaju
nocpencteom N> 3 pasa, 3areM cmech nepemerrsanu npu 80 °C B reuenue 12 4 B atmochepe No.

PeaKL[I/IOHHYIO CMECh KOHLCHTPUPOBAJIN ITPU NOHU>KEHHOM OABJICHUH, ITOJIy4Yas OCTATOK, KOTOpI:Iﬁ
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ounLau ¢ nomousio npenaparusHoi BOXKX (kononka: Phenomenex Gemini C18 250*50 mm *
10 mxwm; momsuxkHas ¢asza: [Boxa (0,05%HCI)-ACN]; B%: 35%-65%, 10 muH) ¢ nocienyoei
mnopumsanuei, noay4as (3R)-N-(3-uzonponui-S-penun-nupaszono[l,S-a]nupumuans-7-um)-
2,3,4,9-terparunpo-1H-kapbazon-3-amun (45,09 wmr, 91,19 mxmons, Bbixonm 41,8%, umcrora
100,0%, 2HCI) B Buzme TBEpaoro Bemectra senroro neera. 'H JIMP (400 MI'u, CDs0D) 6 ppm
8,12 (s, 1H), 7,97 (d, J=7,7 I'u, 2H), 7,68-7,50 (m, 3H), 7,39 (d, /=79 'y, 1H), 7,27 (d, J=8,2
I'u, 1H), 7,09-7,01 (m, 1H), 7,00-6,92 (m, 1H), 6,78 (s, 1H), 4,56 (m, 1H), 3,39-3,33 (m, 2H),
3,16-2,90 (m, 3H), 2,53-2,07 (m, 2H), 1,39 (d, J = 6,8 T'u, 6H); DP-KXMC m/z 422,2 [M+H]".

IIpumep 26
[00362] CunTes 1-27a
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[00364] Cramusal:  5-(S-¢prop-3-nupuani)-3-uzonponui-N-[(595)-4,5,6,7-rerparuapo-

1H-6en3umuaa3ou-S-ui|nupa3ono| 1,5-a|nupumuann-7-amun (1-27)
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Cwmecs 4,5,6,7-terparuapo- 1 H-6enzumuaazon-S-amuna (62 mr, 451,95 mxmons, 1 2xs.),7-xm0p-5-
(5-dprop-3-nupummn)-3-uzonponun-nupasono| 1,5-almupumuauna (145,99 mr, 451,95 mxmons, 1
oxe.) u DIEA (175,24 mr, 1,36 mmons, 236,17 Mk, 3 sxs.) B i-PrOH (3 mu1) nepemeriuBanu npu
90 °C B Teuenue 12 u. PeakumoHHYIO CMeCh KOHLIEHTPUPOBAJIN MPH MOHUKEHHOM JAaBJICHUH IO
CYXOr'O COCTOSIHUSI, TTOJTy4dasi OCTATOK, KOTOPbIA OYHINAJH C MOMOIIBIO (rdii-xpomarorpaduu Ha
cumkaresie (ot [I3/EtOAc = 20/0 no 0/1, TCX: II3/EtOAc = 1/1, Rf = 0,10). XKenaemyro
(GpakLuiO CYLIMIH MPH MOHW)KEHHOM MABJIEHHH 1O CyXOro coctostHus. OCTaToK OTAeNsIIH
nocpencteom npenapatuBHoit SFC (komonka: AD (250 mm*30 mm, 5 MkM;); moaBuskHas ¢asa:
[0,1% NH3H>O IPA];B%: 35%-35%, mun), nonyudas nuk 1 (Rt = 5,226) u muk 2 (Rt = 5,531).
®dpakiuo, COOTBETCTBYIOLIYIO MTHKY 1, KOHIIEHTPHPOBAJIH NPH IOHIKEHHOM JaBJICHUH 10 CyXOro
COCTOSIHUS, TIOTyYasi OCTATOK, KOTOPBIN OYMIIAJIM C TOMOILIBIO penaparuBHoi BOXKX (komoHka:
Phenomenex Gemini 150*25 mm * 10 mxm; nmomewkHas daza: [Boma (0,05%HCI)-ACN]; B%:
20%-50%, 10 mun). Kenaemyto ¢pakiuio guodun3upoBad, nonydas S-(5-rop-3-mupumin)-
3-uzonponun-N-[(55)-4,5,6,7-rerparuapo-1 H-0en3umu nazon-S-ui|nupa3ono| 1,5-anupumuauH-
7-amuH (25,12 mr, 50,16 Mxmons, Beixon 11,1%, wucrora 100,0%, 3HCI) (Rt = 5,226, [ *p =
-18,573 (0,105 r /100 ma B MeOH, ee% = 97,4%) B BHE TBEPAOrO BEINECTBA KENTOro nsera. 'H
SIMP (400 MI'u, CD30D) 6 ppm 9,08 (s, 1H), 8,83 (s, 1H), 8,77 (s, 1H), 8,47 (d, /= 8,4 Ty, 1H),
8,25 (s, 1H), 7,07 (s, 1H), 4,72 (yuwmp. s, 1H), 3,45-3,31 (m, 2H), 3,07-2,87 (m, 3H), 2,44-2.35
(m, 1H), 2,33-2,22 (m, 1H), 1,39 (d, J= 6,8 T'u, 6H); OP-XXXMC m/z 392,2 [M+H]".

IIpumep 27
[00365] CunTtes 1-28a
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[00367] Cramgmsal: 2-(4-MeTOKCH(p)EHH)IPONAHHHTPHII
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CN

K nepememmBaemomy pacteopy 1-(4-metokcudenumn)sranona (2 r, 13,14 mmons, 1 ox6.) B IXM
(10 mn) mo xammsm nobasnsuiu pactBop TMCCN (2,61 r, 26,28 mmonb, 3,29 mu, 2 9k6.) 1
tpubpomunaurana (465,90 mr, 1,31 mmons, 0,1 sx6.) B JIXM (10 mu) B Teuenne 30 muH. 3aTem
nonyueHHyto cmech nepemernsaiu npu 30 °C B Teuenue 15 mun. TCX (IT3/EtOAc = 10/1, Re =
0,55) mnokaszana, 4YTO JKejlaeMoe coeauHeHHe Obulo OOHapy)keHo. PeakIMOHHYIO CMech
KOHLIEHTPUPOBAJIN MpPU IMOHUIKEHHOM JABJIEHHH, IOJIyYasi OCTATOK, KOTOPBIA OYMINATH C
nomorrpio (iir-xpomarorpadun Ha cumkarene (or I19/EtOAc = 100/1 mo 10/1, TCX:
II3/EtOAc = 10/1, R¢ = 0,55), monyuast 2-(4-metokcubenun)nponanautpmi (1 r, 5,58 mmons,
BBIXOT 42,5%, uncrora 90,0%) B Bume Macna sentoro usera. 'H SIMP (400 MI'u, CDCls) 6 ppm
7,27 (s, 2H), 6,97-6,86 (m, 2H), 3,91-3,79 (m, 4H), 1,63 (d, /=7,3 I'y, 3H).

[00368] Cramus?2: 2-(4-meroxcudenun)nponan-1-amun
<
H,oN

K pacteopy 2-(4-merokcudenmn)nponanuurpuia (800 mr, 4,47 mmons, 1 sxe.) B8 MeOH (40 mi)
nobasysin Raney-Ni (0,5 r). Cmech AerasupoBaiu U MpOayBasid mocpenactsoM Ha Tpu pasa u
cmech nepemernnain npu 30 °C B teuenue S u B atmocdepe Hy. TCX (IT3/EtOAc = 10/1, Re =
0,10) mokasauna, uto peareHT | ObUT MOYTH H3PACXOIOBAH U OBLIO OOHAPYIKEHO OJHO HOBOE TISITHO.
PeakimOHHYI0 CMeCh KOHLIEHTPUPOBAJIM IPH I[OHMKEHHOM [aBJICHWH, IIOJydYas OCTATOK,
KOTOPBIN OYHIIANIK C MOMOLIBEIO (uiI-xpomarorpadun Ha cuukaresie (ot IXM/MeOH = 10/1
1o 5/1, TCX: AXM/MeOH = 10/1, R¢ = 0,60), monyuas 2-(4-metokcudenmn)nponan-1-amun (710
mr, 3,87 MMOJIb, BEIXOA 86,6%, uncrota 90,0%) B BHAE Macna xkenrtoro nseta. 'H SIMP (400 MI'n,
CDCl3) 0 ppm 7,13 (d, J= 8,5 I'y, 2H), 6,87 (d, J = 8,5 'y, 2H), 3,80 (s, 3H), 2,88-2,69 (m, 3H),
1,23 (d, J= 6,8 T'u, 3H); OP-KXMC m/z 166,1 [M+H]".

[00369] Cramusa3: S-(5-¢prop-3-mupuani)-3-uzonponuii-N-[2-(4-
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MeTOKcH(peHH M) nponuia|nupasono|1,5-a|nupumuann-7-aMmun

SN

HN
/ /N
N7\
F ™ =
/| N
N\
N

K pactBopy 7-xm0p-5-(5-prop-3-mupumin)-3-uzonponui-nupazono| 1,5-ajnupumuauna (250 mr,
773,93 mxmons, 1,0 oxe.) B i-PrOH (10 M) mobasnsimn DIEA (300,07 wmr, 2,32 mmons, 404,41
MK, 3,0 9x6.) u 2-(4-meroxcudenun)nponan-1-amun (200 mr, 1,09 mmons, 1,41 2xs.). Cmech
nepemernBai npu 60 °C B TeueHue S5 4. PeakumoHHYIO CMeCh KOHLIEHTPUPOBAIH MPH
[NOHIDKEHHOM  [IaBJIEHHH, IMOJy4Yash OCTaTOK, KOTOPBbIH OYHMINANKA C MOMOIIBIO  (hIidLI-
xpomarorpadun Ha cumkaresne (ot [I9/EtOAc=100/1 no 3/1, TCX: II9/EtOAc=3/1, R¢=0,75),
nonyyast  S-(5-drop-3-mupunmn)-3-usonponuii-N-[2-(4-merokcuberu )nporm Jnupasono| 1,5-
anupumuauH-7-amus (300 mr, 715,15 Mxmons, Beixon 92,4%, uucrora 100,0%) B BUIE TBEPAOTO
BemlecTsa sxentoro nsera. 'H SIMP (400 MI'u, CDCls) 6 ppm 9,02 (d, J = 1,5 T'u, 1H), 8,53 (d, J
=2,9Tu, 1H), 8,19-8,12 (m, 1H), 7,86 (s, 1H), 7,22 (d, J = 8,6 T'u, 2H), 6,94-6,86 (m, 2H), 6,38
(t, J=5,7Tn, 1H), 6,19 (s, 1H), 3,79 (s, 3H), 3,68-3,53 (m, 2H), 3,39-3,29 (m, 1H), 3,22-3,13 (m,
1H), 1,47-1,39 (m, 9H); OP-KXMC m/z 420,2 [M+H]".

[00370] Cramua4d:  4-[(19)-2-[[S-(5-¢pTop-3-nupuani)-3-u3onponui-nupaszono|1,5-

a|nupumuaun-7-uia]amuno|-1-metua-3tui| gpenon (1-28)
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5-(5-dprop-3-nupunun)-3-uzonponui-N-[2-(4-metokcudeHn)npomnui Jnupasonof 1,5-
a]oupumuaug-7-amus (290,00 mr, 691,31 mxmous, 1 5kB.) mobasssutu 8 HBr (25 mi1, 60% B BozE).
Cwmech nepemernmamu npu 120 °C B teuenne 2 4. PeakinOHHYIO CMeCh KOHLIEHTPUPOBAJIH MPH
HNOHIDKEHHOM  [IaBJIEHHH, IMOJy4Yash OCTaTOK, KOTOPBIH OYHMINAIKA C M[OMOIIBIO  (hIidL-
xpomaTtorpaguu Ha cusmkarene (ot [I9/EtOAc=100/1 mo 2/1, TCX: II3/EtOAc=3/1, R¢= 0,50).
Coemunenus pasnensun nocpenctsoM SFC (ycnosust: xomonka: OJ(250 mm x 30 Mm,5 MKM;);
noxsiwkHas ¢aza: [0,1%NH3H20 ETOH]; B%: 25%-25%, mun). PactBop mocne pa3neneHust
KOHIIEHTPHPOBAJIA, TOJy4Yasi HEOUHIIEHHbIE TPOAYKThI, KOTOPbIE OYHINAIH C IOMOIIBIO
npenapatuBHoii BOXKX (yciosus ¢ HClkonmonka: Phenomenex Gemini 150 x 25 MM x
10mxm;monBiskHas daza: [Boma (0,05%HCI)-ACN]; B%: 45%-75%, 10 muH) ¢ mocienyrliei
mnopummszanueir, nonydas  4-[(1S)-2-[[5-(5-drTop-3-nupumnn)-3-usonponui-nupasono| 1,5-
anupumuauH-7-ui|lamuno -1 -metun-sti|penon (26,29 wmr, 54,96 mkmonb, Beixom 7,9%,
ucroTa 100,0%, cons 2HCI (R, = 4,768 mun, ee% = 100,0 u [a]*p = +81,522 (MeOH, ¢ = 0,104
r /100 mn)) B BHJIE TBEPIOTO BelecTra xkenrtoro nsera. 'H IMP (400 MI'u, CDsOD) é ppm 8,81-
8,79 (m, 2H), 8,24 (s, 1H), 8,11 (td, J= 2,2, 9,0 'y, 1H), 7,12-7,06 (m, 2H), 6,62-6,56 (m, 2H),
6,30 (s, 1H), 3,90-3,79 (m, 2H), 3,30-3,25 (m, 1H), 3,19-3,11 (m, 1H), 1,41 (d, /= 7,1 I'u, 3H),
1,36 (dd, J= 2,5, 6,9 T'u, 6H); OP-KXMC m/z 406,2 [M+H]".

IIpumep 28
[00371] Cunres I-29
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[00372] Cxema cuHTe3a:
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[00373] Cragusal: werun S-(5-grop-3-nupuaunn)-7-[[(3R)-2,3,4,9-rerparuapo-1H-

Kap0a3o0.1-3-u|amuno]nupa3zono|1,5-a|jmupumuaguH-3-kapooKcHIaAT

H
N
HNY
~N
Z N \
F /| \N S
X o)
N o)
\

K pactBopy metmi-7-xmnop-5-(5-¢prop-3-mupugmn)nupasono| 1,5-alnupumuus-3-kapbokcuara

(300 wmr, 929,31 mxmonsb, 1 3kB.) B i-PrOH (20 mi) no6asnsumm DIEA (360,32 mr, 2,79 MMons,

485,61 mxkd, 3 3xB.) u (3R)-2,3,4,9-terparunpo-1H-kapbazon-3-amus (190,39 mr, 1,02 mmors, 1,1
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3kB.). Cmech nepemermBanu mpu 60 °C B Teuenue 3 4 B atmochepe Nao. CMecs KOHLIEH TPHPOBAIA
NPy MOHIKEHHOM TaBjieHHH, 3aTeM nobasisui Boay (80 mut). Cmeck monaBeprajiyu 3KCTPAKIUH
EtOAc (50 ma x 3). OO6benuHeHHBIE OpPraHUYEeCKUE CJIOM MPOMBIBAIIH COJIEBBIM pacTBOpoM (50
wit), cymmi Hax NaxSQOs, dunbrpoBamn u koHIEeHTpupoBain. OCTaTOK OYUINAIH C MOMOLIBIO
¢dmdm-xpomatorpadun Ha cuinkarene (ot [I9/EtOAc = 1/0 mo 1/1, TCX: II9/EtOAc = 1/1, Re =
0,6), monyuasi npoAyKT Metu S-(5-prop-3-mupunun)-7-[[(3R)-2,3,4,9-trerparu apo-1 H-kapbazon-
3-mwi|amuHo Jnupazono| 1,5-aJnupumunun-3-kapookcunar (270 mr, 561,92 mxmons, Berxon 60,4%,
uncrora 95%) B BUE TBEPIOrO BemecTsa xearoro neera. 'H SIMP (400 MI'u, CD3;0D) J ppm
9,09 (s, 1H), 8,58 (d, J=2,6 I'u, 1H), 8,47 (s, 1H), 8,37-8,25 (m, 1H), 7,95 (s, 1H), 7,47 (d, J =
7,9 I'u, 1H), 7,35 (d, J = 7,9 'y, 1H), 7,22-7,06 (m, 2H), 6,79 (d, J = 8,6 'y, 1H), 6,66 (s, 1H),
4,36 (yump. s, 1H), 3,97 (s, 3H), 3,41 (dd, J=4,5, 15,3 T'u, 1H), 3,07-2,88 (m, 3H), 2,42-2,27 (m,
2H); OP-)KXMC m/z 457,2 [M+H]".

[00374] Cragus 2: meTHJ S-(S-¢prop-3-nupuaun)-7-[[(3R)-2,3,4,9-rerparuapo-1H-

Kap6a3o.1-3-ua|amuHo|nupaszono[1,5-a|nupumuaun-3-kapookcuiaar
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K pacTBopy MeTi-5-(5-¢prop-3-nupuann)-7-[[(3R)-2,3,4,9-trerparuapo- 1 H-xkapbazomn-3-
wi|amuno Jnupasono| 1,5-aJnupumunns-3-kapookcunara (220 mr, 457,86 mkmons, 1 sx8.) B H20
(4 M), MeOH (2 mu1) u TT® (2 mu1) mobasnsuiu LiIOH-H>0 (275,60 mr, 6,57 mmons, 14,34 oxs.).
Cwmecs nepemernupanu npu SO °C B teuenue 12 1 B armocdepe Nao. OctaTok pacTBOPSIH B BOJIE
(30 ma), pH nosomunu no 6 ¢ momorupto 1 H. HCI, 3arem skcrparuposamun EtOAc (40 mi x 3).
OObenuHeHHbIE OPraHWUYECKHE CJIOW MPOMBIBAIM COJEBBIM pacTBOpoM (50 mut), Cylmmiu Haj
Na2S0s, ¢unbTpoBanu u KOHUEHTpUpoBaju. OCTaTOK KOHLEHTPHPOBAIH MPH MOHHKEHHOM
JaBJIEHUH, moyiydasi MeT-5-(5-¢prop-3-nupuann)-7-[[(3R)-2,3,4,9-terparuapo-1 H-kapbazon-3-
wi|amuno |Jnupasono| 1,5-aJnupumunus-3-kapooHoByro kuciaoty (150 mr, 315,29 MkMOIb, BEIXOL

68,8%, uncrora 93,0%)) B BuAe TBEPAOrO BELIECTBA KEJITOrO LIBETA, KOTOPOE MPUMEHSUIH HA
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caenyromei cranuu 6e3 gonoaHuTensHoi ounctk. 'H SIMP (400 MI', CD30D) é ppm 9,25 (s,
1H), 8,59-8,50 (m, 2H), 8,49-8,40 (m, 1H), 7,38 (d, J=7,8 I'u, 1H), 7,26 (d,J=8,0 ', 1H), 7,09
(s, 1H), 7,06-6,87 (m, 2H), 4,50 (s, 1H), 3,28 (s, 1H), 3,15-3,02 (m, 1H), 3,00-2,83 (m, 2H), 2,43-
2,31 (m, 1H), 2,30-2,15 (m, 1H); OP-XXMC m/z 443,1 [M+H]".

[00375] Cramus 3:  [S-(5-¢rop-3-mupuann)-7-[[(3R)-2,3,4,9-reTparuapo-1 H-kapoba3o-

3-na]amuHo|nupasono|1,5-alnupumuann-3-ni|-(4-mernnnunepazun-1-uia)meranon (1-29)

H
N
=
N
/
K pacTBopy 5-(5-drop-3-mupumin)-7-[[(3R)-2,3,4,9-reTparuapo-1 H-kapba3zon-3-

wi|amuno |Jmupasono| 1,5-anupumuus-3-kapoonosoii kucaotsel (50 mr, 105,10 mxmosb, 1 5kB.) B
XM (5 mn) nobasmsmn HATU (59,94 wmr, 157,65 mxmons, 1,5 3xB.) u TOA (21,27 wmr, 210,20
MKMOJIb, 29,26 M1, 2 9kB.) 1 1 -meTunnunepasut (15,79 mr, 157,65 mxmons, 17,49 Mk, 1,5 9kB.).
Cwmech nepemernnBanu npu 20 °C B teuenue 1 u B armocdepe N2, CMech KOHIIEHTPUPOBAU MTPH
MOHUKEHHOM JIaBJIeHnH, 3ateM no6asisiin Boay (20 mur). Cmeck monseprasu sxcrpakuuu EtOAc
(20 mn x 3). OObenuHEHHBIE OpraHUYECKUE CJIOW MPOMBIBAJIM COJIEBBIM pactBopoM (30 mu),
cyumyd Han NaxSQs, dunbrpoBanu u koHUeHTpupoBaad. OCTATOK OUYHINATH C MTOMOINBIO
npenaparuHoii BOXKX (komonka: Phenomenex Gemini C18 250x50mMmx10 MKM; mMOABUIKHAS
daza: [Boma (0,05%HCI)-ACN]; B%: 10%-40%, 10 MuH) ¢ mocieayroiiel JuopuIn3anuei,
MOJTyJast [5-(5-¢drop-3-nupuann)-7-[[(3R)-2,3,4,9-terparunpo-1 H-kapba3omn-3-
wi|amuno |nupasono| 1,5-a]nupumunus-3-ui|-(4-mMertunnunepasus- 1 -un)meranon (24,27
36,20 mxmonb, Beixoa 34,4%, uncrora 100%, 4HCI) B Buae TBepIOro BeIeCTBa KEITOrO BETA.
H SIMP (400 MI', CD30D) é ppm 9,41 (s, 1H), 9,01-8,88 (m, 2H), 8,43 (s, 1H), 7,37 (d, J=7,7
I'u, 1H), 7,27 (d, J=8,2 T'u, 1H), 7,22 (s, 1H), 7,04 (t, J = 7,5 T'u, 1H), 6,99-6,93 (m, 1H), 4,79-
4,51 (m, 3H), 3,60 (d, J= 11,9 I', 4H), 3,29 (s, 3H), 3,20-3,07 (m, 1H), 3,03-2,90 (m, SH), 2,43-
2,21 (m, 2H); OP-XKXMC m/z 525,3 [M+H]".
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IIpumep 29
[00376] Cunres I-30

I-30

[00377] Cxema cuHTe3a:
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[00378] Cramusal: (3R)-N-(6-xa0p-3-uzonponui-umugaso|l,2-ajnupasun-8-ui)-2,3,4,9-

Terparuapo-1H-kap06a3o0.-3-aMmuH
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N

K pactBopy 6,8-muxiop-3-usonponuia-umuaaso|1,2-a]joupasuna (45 mr, 195,57 mxmons, 1 3kB.)
u (3R)-2,3,4,9-terparunpo-1H-kapbazon-3-amuna (38,25 mr, 205,35 mxmons, 1,05 3kB.) B i-PrOH
(5 M) moGasmsutu DIEA (75,83 mr, 586,72 mkmone, 102,20 mkJ, 3 3kB.). CMech nepemMernnBaiu
npu 60 °C B teuenue 3 u. JKK-MC mnokaszana, uro octanock 55% MCXOQHOro BelecTBa U ObLIO
obHapyskeHo 5% sxenaemoro coemuHenus. Cmeck nepemernusanu npu 60 °C B reuenue 16 u. JKK-

MC mnokasana, 4to octanock 34% ucxomHOro BeriecTea u ObUTO 0OHapyskeHo 30% >keraemMoro
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coemuuenus. Cmeck nepemermeaiy npu 60 °C B reuenue 16 u. JKK-MC nokazana, 4To 0CTajioch
21% wucxomHoro BemectBa W Obuto OOHapyxkeHo 53% skemaemoro coemuHenus. Cmech
nepemermmBain npu 60 °C B Teuenme 16 u. PeaknMOHHYIO CMeCh KOHLIEHTPHPOBAJIU MPHU
MOHM)KEHHOM JIaBJIGHWHW, TOJydass OCTarOK, KOTOPBIM OYMINAIH C TOMOIIBIO KOJOHOYHOM
xpomarorpaduu Ha cumukarene (ot [I9/EtOAc = 1/0 no 10/3, TCX: IT3/EtOAc = 3/1, Re = 0,45),
nojayuas ykasaHHblii mponykT (3R)-N-(6-xmop-3-uzonponmi-umuaaso|1,2-alnupaszus-8-wm)-
2,3,4,9-rerparunpo-1H-kapbazon-3-amua (60 wmr, 157,94 mxmons, Beixox 80,8%, wumcrora
100,0%) B Buze cemno-kenroro macna. 'H SIMP (400 MI'u, CDCls) 6 ppm 7,80 (s, 1H), 7,45 (d,
J=17,5Tu, 1H), 7,32 (s, 1H), 7,22 (s, 1H), 7,17-7,12 (m, 1H), 7,12-7,06 (m, 1H), 6,28 (d, J = 9,3
I'u, 1H), 4,81 (ymmp. s, 1H), 3,29 (dd, J = 5,4, 16,0 I'u, 1H), 3,15-3,04 (m, 1H), 2,99-2,89 (m,
2H), 2,81 (dd, J = 6,9, 15,1 ', 1H), 2,28-2,25 (m, 1H), 2,23-2,15 (m, 1H), 1,37 (d, J = 6,8 I'Ly,
6H); OP-XKXMC m/z 380,2 [M+H]".

[00379] Cramusa2: (3R)-N-[6-(5-¢Top-3-nupuani)-3-u3onponui-umuaaso|1,2-

alnupasun-8-uia|-2,3,4,9-rerparnapo-1H-kap6a3on-3-amun (1I-30)

K pacteopy (3R)-N-(6-xn0p-3-usonponui-umunaso|1,2-a]nupasun-8-un)-2,3,4,9-rerparuapo-
1 H-xap6azon-3-amuna (60 mr, 157,94 Mmxmonb, 1 3kB.) u (5-pTop-3-nupuani)00pOHOBON KUCTOTHI
(44,51 wmr, 315,89 mxmons, 2,0 3kB.) B 1,4-muokcane (2 mut) u H20 (0,5 mur) nobasnsumm Pd(dppf)Cla
(11,56 wr, 15,79 wmxmonb, 0,1 skB.) u Cs2COs (154,38 wmr, 473,83 mxmonb, 3,0 3kB.).
I'epmern3npoBaHHYO TPYOKY MPOAYBaJd MOCPEACTBOM N> B TeueHHe 3 MUH W HArpeBajH MpU
110 °C B Teuenune 0,5 u mpu 0O6pabOTKE MHUKPOBOJTHOBBIM H3JIyueHHEM. PeakIMOHHYIO CMECh
(GunbTpOBANM M KOHLEHTPUPOBAJIHM MpPHU MOHWKEHHOM [ABJIEHHH, MOJydas OCTaTOK, KOTOPBIH
JBaKIbl OUHIIAIH C moMoLIbio npenaparuBaoit BOXKX (kononka: Phenomenex Gemini 150%25
MM * 10 mxm; nmoaemkHas ¢asza: [Boma(0,05%HCI)-ACN]; B%: 40%-70%, 10 MuH; KOJIOHKA:
230



Gemini 150%25 Su; nogemwknas daza: [Boma (0,05% runpokcun ammonusi 00./00.)-ACN]; B%:
50%-80%, 10 muH) ¢ nmocnenyrotei tuodumsanueii, nonydas coenuaenue (3R)-N-[6-(5-pTop-
3-nupumui)-3-usonponui-umuaaso| 1,2-alnupasun-8-un|-2,3,4,9-trerparu npo- 1 H-xapba3omn-3-
amuH (26,85 mr, 60,59 mxmorb, Beixox 38,4%, unctora 99,4%) B BUIe TBEpAOro BeliecTsa 6e10ro
useta. 'H IMP (400 MI'u, CDs0D) é ppm 9,07 (s, 1H), 8,38 (d, J = 2,6 I'u, 1H), 8,25 (td, J =
2,2, 10,2 'y, 1H), 8,19 (s, 1H), 7,34 (d, J = 7,7 I'u, 1H), 7,28-7,23 (m, 2H), 7,04-6,97 (m, 1H),
6,96-6,89 (m, 1H), 4,82-4,74 (m, 1H), 4,59 (s, 1H), 3,39-3,31 (m, 1H), 3,27-3,21 (m, 1H), 2,93 (t,
J=6,2Tn,2H), 2,83 (dd,J =7,2,15,1 I'u, 1H), 2,35 (dt, J = 2,5, 6,4 ', 1H), 2,25-2,13 (m, 1H),
1,38 (dd, J = 2,3, 6,7 I'u, 6H); OP-)KXMC m/z 441,3 [M+H]".

IIpumep 30
[00380] Cunres I-31
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N
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[00381] Cxema cuHTe3a:

o] o)

/\O O/\
J\Eu\ O OH OH
~N % N
HN N ~N Z N7
N . O)‘\(k"‘ N\ KOH. HCI N
= - N A AW
H2N AcOH N N

NH
NH
T % HIN
POCI ~N HoN
3 Z N \ . =z N/N\
110 °C Ny DIEA s =
N

1-31

Y

[00382] Cragus 1: ITHa 7-ruapoxkcH-3-H30NPONHI-NHPa30.0|1,5-a]nupumuaun-6-
KapOoxkcuar
0] OH

N =
N

Cmechb auaTiu 2-(3TokcuMeruieH Jmpomnananoara (621,89 mr, 2,88 mmons, 581,21 Mk, 1 9x6.), 4-
uzonponui-1 H-nupason-S-amuna (400 mr, 2,88 mmons, 1 9x6.) B ACOH (3 mut) nerasuposaiiu u
nponyBajin mocpeactsoM Nz 3 pasa. Cmech nepememuBaiu npu 120 °C B TeueHue 2 4 B
atmoctepe N». Peakunonnyio cmech oxiaxkaanu 10 0 °C u ¢unsrpoBanu. Teepmoe BeliecTso
MPOMBIBAJIH STAHOJIOM U TETPOSIEHHBIM 3()HUPOM M CYLIMIN MPU MOHWKEHHOM JaBJIEHHUH, TOTyYast
STHJI  7-THAPOKCH-3-u30nponmi-nupaszonol 1,5-alnupumuans-6-kapookcumar (700 wmr, 2,65
MMOJib, BbIXOO 92,3%, umcrora 94,5%) B BHIOe TBepHOro BellecTBa O€JOro IBETa KOTOPOE
NPUMEHSAJIU Ha CIeNyIomel craauu 6e3 nonojnuTensHol ounctku. 'H SIMP (400 MI'u, CD30D)
o ppm 8,55 (s, 1H), 7,91 (s, 1H), 4,34 (q, J = 7,2 T'u, 2H), 3,11 (m, 1H), 1,40-1,31 (m, 9H); OP-
KXMC m/z 250,2 [M+H]".

[00383] Cramug 2: 3-Uzonponuanupa3zono|l,S-a|jmupumugun-7-o4
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K pactBopy 3TN 7-rHApOKCcH-3-u30nponui-nupas3ono| 1,5-a|nupumuann-6-kapdbokcunara (300
mr, 1,20 mmons, 1 9x6.) 8 H20 (3 M) nobasmsum consinyro kucioty (6,12 1, 61,27 mmons, 6 mi,
36,5%, 50,90 sks.). Cmech nepemermpaiu npu 120 °C B teuenue 12 u. PeakunonHyo cmechb
KOHLIEHTPUPOBAJIN TMpPH TMOHWKEHHOM JABJIEHHH, NOJydas 3-u3ompomuimupasonoll,s-
a|mupumuanH-7-0 (200 mr, 902,92 mMxmons, Beixon 75,0%, uucrora 80,0%) B BUAE TBEpAOrO
BEIECTBA YEPHO-KOPUYHEBOTO IBETAa, KOTOpOEe MNPHUMEHSJIM Ha Cleayoued cramguu 0e3
nononHuTensHoM ounctku. 'H SAMP (400 MI'y, CD30D) 6 ppm 8,12 (s, 1H), 7,94 (d, J= 7,5 ',
1H), 5,98 (d, J=7,3 'y, 1H), 2,91-2,78 (m, 1H), 1,25 (d, J = 6,8 I'u, 6H); OP-)KXMC m/z 178,1
[M+H]*.

[00384] Cramusa3:  7-xjaop-3-uzonponua-mupasosto|l,S-ajnupumuann

Cl
/ /N
N7\
N ~
N

Pacteop 3-uzonpomuamupasono|1,5-a]nupumunun-7-oma (100 mr, 564,33 mkmonb, 1 9x8.) B
POCl; (88,6 1, 577,83 mmoib, 53,70 mu, 1023,93 ske.) nepemernBanu npu 120 °C B Teuenue 3 u.
PeakmonHyI0 cMeCh KOHLIEH TPHPOBAJIH MTPH MOHIYKEHHOM JTABJICHHH, TIOJTyYasi OCTaTOK, KOTOPBIH
pa30aBJIsUTH JIBIOM, 3aTEM K BBIIIEYKAa3aHHOMY pacTBopy nobasisuiu tBepasiii NaHCOs no pH =
8. Peakumonnyio cmech mnoasepraju dSkctpakiun EtOAc (30 mn x 3). OObenuHeHHbIE
opranundeckue cjiaou cymmnd Hag NaxSOy4, GUIBTPOBAIH U KOHLIEH TPHPOBAITH PH MOHUKEHHOM
JaBJIEHUH, Tony4asi 7-xyop-3-uzonpomnmi-nupasono| 1,5-aJmupumunusn (100 mr, 511,12 mMxMmors,
BbIxoz 90,6%) B BUIe Macia KOPHUHEBOT'O LIBETA, KOTOPOE MPUMEHSLTH Ha CIENyIoImel craainn Oe3
nononauTensHoN ounctku. 'H SIMP (400 MI'u, CDCls) 6 ppm 8,34 (d, J = 4,4 I'u, 1H), 8,11 (s,
1H), 6,93 (d, J=4,4 Ty, 1H), 2,92-2,88 (m, 1H), 1,29 (d, J= 6,8 T'u, 6H); P-KXMC m/z 196,1
[M+H]*
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[00385] Cramus 4:  N-[2-(1H-uaaona-3-uia)3THi|-3-u30nponui-nupaszono|1,s-

alnupumuanH-7-amuH (I-31)

l NH
HN
/ /N
N7\
N Ny
N

Cmech 7-xnop-3-usonponmi-nupasono| 1,5-a]Jnupumuauna (75,20 mr, 384,36 mxmons, 1 9ks.), 2-
(1H-unpon-3-un)sranamuna (73,90 mr, 461,24 mxmons, 1,2 sxs.), DIEA (496,76 wmr, 3,84 MMosb,
669,49 mxu, 10 sxe.) B i-PrOH (2 M) nerazuposanu u npoaysaau nocpeactsoM Nz 3 paza. Cmechb
nepevernnBaid npu 55 °C B Teuenwe 3 u B armocdepe Ny PeakIHOHHYIO CMEChH
KOHLIEHTPUPOBAJIN IPH IOHM)XKEHHOM JABJIGHUH, IOJydass OCTATOK, KOTOPBIH OUYMINAIN C
nomotpio npenaparusHor BOXKX (komonka: Syneri Max-RP C12 100*30 Su;nonsuknas ¢asa:
[Boma (0,05% HCI)-ACN];B%: 15%-45%, 12 muH) ¢ nocienyrorue uoduansannei, moaydas
N-[2-(1 H-unnon-3-un)3tun |-3-uzonponui-nupa3ono| 1,5-aJnupumuaun-7-amus (22,81 mr, 54,77
MKMOJb , BeIxoq 14,3%, uncrora 94,2%, 2HCI) B BUje TBEpIOro BemecTsa skentoro nsera. 'H
AMP (400 MTI'i, CD3CD) 6 ppm 8,14 (s, 1H), 7,80 (d, /= 7,1 Ty, 1H), 7,44 (d, J= 7,9 T'y, 1H),
7,26 (d, J=8,2Tu, 1H), 7,15-7,06 (m, 1H), 6,98 (t,J=7,5Tu, 1H), 6,78 (t, /= 7,2 T'u, 1H), 5,95
(d,J=73Tu, 1H), 3,93 (t,J=6,5 'y, 2H), 3,21 (t, J=6,5Tn, 2H), 3,10 (m, 1H), 1,32 (d, /= 6,8
I'u, 6H); OP-XXXMC m/z 320,0 [M+H]".

IIpumep 31
[00386] Cunres I-32a
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I-32a

[00387] Cxema cuHTe3a:
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[00388] Cramus 1: S-(5-¢prTop-3-nupuauni)-3-u3zonponui-N-(4,5,6,7-rerparuapo-1H-

HHAA30J1-6-n1)nupaszono| 1,5-a|nupumMuauH-7-aMuH

IZ\ /E
pd

HN
/ —N
NTN
N
F = | \N
NS
N

Pacteop 4,5,6,7-rerparuapo-1H-unnazon-6-amuna (40 mr, 291,58 mxmons, 1 9xs.), 7-xmop-5-(5-
G rop-3-nupuann)-3-uzonpornmi-nupasono| 1,5-alnupumununa (84,77 mr, 291,58 mxmous, 1 9x6.),
DIEA (376,85 wmr, 2,92 mmonb, 507,89 mki, 10 ske.) B i-PrOH (4 mut) nepemewmusau npu 120 °C
B TeueHue 3 4. PeakMOHHYIO CMECh KOHIEHTPUPOBAJIM MPH MOHUKEHHOM JABJIEHHH, MOJIydYast
OCTaTOK, KOTOPBIH OUHINAIKM C [OMOMBI (uodm-xpomatorpaduu Ha cumkarene (OT
II3/EtOAC=100/1 go 1/1, TCX: II9/EtOAc = 1/1, Rf = 0,5 ), nonyuas 5-(5-ptop-3-nmupuann)-3-
usonponui-N-(4,5,6,7-rerparuapo- 1 H-unna3om-6-un)nupa3ono| 1,5-a|nupumuqua-7-amusa - (90
mr, 218,42 MxkMoub, Beixox 74,9%, uncrota 95,0%) B BUie TBEPAOrO BELECTBA KeATOro rnsera. 'H
SIMP (400 MI'u, CDs;OD) é ppm 9,16 (t, J= 1,4 T'u, 1H), 8,52 (d, J=2,6 T'u, 1H), 8,37 (td, J =
2,2,9,9 I'u, 1H), 7,93 (s, 1H), 7,37 (s, 1H), 6,77 (s, 1H), 4,42 (s, 1H), 3,48-3,31 (m, 2H), 2,91-
2,84 (m, 1H), 2,84-2,76 (m, 2H), 2,31-1,97 (m, 2H), 1,40 (d, J = 6,8 T'u, 6H); 9P-)KXMC m/z
4922 [M+H]".

[00389] Cramus 2: S-(5-¢prTop-3-nupuani)-3-u3zonponui-N-[(65)-4,5,6,7-reTparnapo-

1H-nnpa300-6-ui|nupasono|1,5-ajnupumuann-7-amun (1-32)
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5-(5-dprop-3-nmupunun)-3-uzonponun-N-(4,5,6,7-rerparuapo- 1 H-unaa3omn-6-un)nupa3ono| 1,5-
a|mupumuaus-7-amuH (130 mr, 327,45 mxmons, 1 9x6.) otnensmu nocpenctsoM SFC (komoHKa:
OD (250 mm*30 mm,5 MxM;); noxsrkHas ¢asza: [0,1% NH3:H,0 MeOH]; B%: 45%-45%, mun),
nonyyas muk 1 (tr = 1,465 mun ) u nuk 2 (tr = 1,687 mun ). Peakumonnyo cmech (muk 1)
KOHLIEHTPUPOBAJIN MPH IOHWKEHHOM [ABJIGHUH, IOJydass OCTATOK, KOTOPBIM OUYMINAIN C
nomotpio npenapariuBaoii BOXX (komonka: Phenomenex Gemini 150%25 mm * 10 mxwm;
nogeumxknas (asa: [Boma (0,05% HCI)-ACN];B%: 35%-65%, 10 muH) c mnocrnenyroueit
muodrmm3anuel, nonyydas S-(5-prop-3-nupuamn)-3-uzonponui-N-[(65)-4,5,6,7-rerparuapo-1H-
WHIa30J1-6-uj1 Jmupazono| 1,5-a|mupumunun-7-amun (39,42 wmr, 76,66 mMkmonb, Beixon 23,4%,
wctora 97,4%, 3HCI) (EE = 99,3%, tr = 1,465 mun), [a]*®p = -27,146, C = 0,106 r /100 m,
MeOH ) B Busie TBepnoro semectsa skenroro nsera. 'H SIMP (400 MI'u, CDs0D) é ppm 9,10 (s,
1H), 8,85 (d,J=2,2Tn, 1H), 8,50 (d, /= 8,8 I'u, 1H), 8,27 (s, 1H), 8,09 (s, 1H), 7,09 (s, 1H), 4,76
(s, 1H), 3,50 (dd, /= 5,3, 16,5 Ty, 1H), 3,39 (mJ = 6,8 T';, 1H), 3,19-3,11 (m, 1H), 2,93 (dd, J =
4,4, 79 TI'u, 2H), 2,41-2,30 (m, 1H), 2,28-2,14 (m, 1H), 1,40 (d, J = 6,8 T'u, 6H); DP-)KXMC m/z
3922 [M+H]".
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IIpumep 32
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[00392] Cragusal: Tper-OyTua-3-[2-[Tper-OyTokcukapoonui-|S-(5-gprop-3-
237

Boc



NHPHARI)NHPA30a0| 1,5-a|nupumuann-7-nia|amuHo 3 THI|HEA0I- 1-KapOoKkcHaaT

Boc
/
N
Boc l
/ /N
1O
F N =
=z | N
NS
N

K pactBopy 5-(5-dprop-3-mupummn)-N-[2-(1 H-unnon-3-un)atuin|nupaszono| 1,5-a|nupumuaus-7-
amuna (650 mr, 1,75 mmons, 1 9xs.) B 1,4-muokcane (30 mi) nobasisuin DMAP (639,72 wr, 5,24
MMOJIB, 3 9x6.) u (Boc)0 (1,14 1, 5,24 mmons, 1,20 mu, 3 5ks.). Cmech nepemernusaiu mpu 110 °C
B TeyeHue 12 4y PeakMOHHYIO CMeCh KOHLIEHTPHUPOBAIHN MPU MOHHKEHHOM JaBJIEHUH, [TOJTyYast
OCTaTOK, KOTOPBIN OYHUIIAIN C TOMOIIBIO (hdin-xpomartorpaduu va cunukarene (ot [13/EtOAc =
100/1 no 3/1, TCX: II3/EtOAc = 3/1, R¢ = 0,75), nony4as coenunenue mpem-0ytui-3-[2-[mpem-
OyTokcukapOooHmI-[ 5-(5-drop-3-nupuann)nupazono| 1,5-a|nupumu auH-7-

wi|aMuHO 3T |[uHI0J- | -kKapOokcunar (575 mr, 985,06 Mxmob, Beixoa 56,4%, urcrora 98,1%)
B BHJIE TBEPOrO BelecTsa skenroro nseta. 'H SIMP (400 MI'u, CDCls) 6 ppm 8,74 (t,J =1,5Tw,
1H), 8,55 (d, J=2,9Tw, 1H), 8,19 (d, J=2,2 T, 1H), 8,01 (d, J=7,3 T, 1H), 7,87-7,81 (m, 1H),
7,47 (d, J=7,7 T, 1H), 7,27-7,23 (m, 2H), 7,20-7,14 (m, 1H), 6,77 (d, J= 2,4 T'w, 1H), 6,57 (s,
1H), 4,25 (t, J = 6,8 Ty, 2H), 3,13 (t, J = 6,7 T'y, 2H), 1,62 (s, 9H), 1,42 (s, 9H); IP-KXMC m/z
573,3 [M+H]".

[00393] Cramusa2: mpem-0yTun-3-|2-[mpem-oyrokcukapoonun-|S-(S-gprop-3-

nupHANI)-3-Hoa-nupa3ono| 1,5-a|nupumuaun-7-uiamuso |3 Tua|uHa0-1-KapookcHaaT
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Cmech mpem-0yTii-3-[2-[ mpem-6yTokcukapbonui-[ S-(5-drop-3-nupummn)nupasono| 1,5-

a]oupumuanH-7-ui|amMuHo [>TIi Juaaon-1-kapookcunara (250 mr, 428,29 mxmors, 1 9xe.) u NIS
(192,72 wmr, 856,58 mkmous, 2 5x6.) B IXM (10 mur) 1 MeCN (10 mut) nepemertmBaiu mpu 25 °C
B teuenne 12 u. TCX (II3/EtOAc = 4/1, Rr = 0,40) nokasaja, 4TO MCXOIHOE BEIECTBO OBLIO
HOJIHOCTBIO M3pacxomoBaHO. PeakimoHHyio cMmech racuim BomHbiM NaxS;03; (10 mu) wu
skcrparuposanu JJXM (10 mu x 3). Opranuueckuii cioit cymmmm Han NaxSQy, puiasrpoBain u
KOHLIEHTPUPOBAJIH IIPU MOHMKEHHOM JIABJICHUH JIO CyXOTO COCTOSIHUS, TTOTy4asi OCTaTOK, KOTOPBIH
OYHIIAJIH C MTOMOIIBIO (udI-xpoMaTorpaduu Ha cumkaresne (ot [I13/EtOAc = 20/1 mo 5/1, TCX:
II3/Et0OAc = 4/1, Rr = 0,40). Kenaemyro (paxkiuio KOHLEHTPHPOBAIH IMPH MOHUKEHHOM
JAaBJIEHUH 10 CYXOTO COCTOSIHUS, MOjydas mpem-0yTun-3-[2-[mpem-0Oyrokcukapooumi-[5-(5-
G rop-3-nupuann)-3-noa-nupaszono| 1,5-a |nupumuanH-7-wm|aMuHO |3 T [uHI00- | -kapOokcuar
(280 wr, 400,84 mkxmorb, Beixon 93,6%, uucrora 100,0%) B BUIE TBEPAOTrO BELIECTBA JKEITOTO
useta. 'H SIMP (400MI'y, CDCl3) 6 ppm 8,76 (s, 1H), 8,57 (d, J=2,4 Ty, 1H), 8,18 (s, 1H), 8,00
(yump. s, 1H), 7,96-7,91 (m, 1H), 7,45 (d, J= 7,6 T'u, 1H), 7,26 (yump. s, 2H), 7,20-7,15 (m, 1H),
6,58 (s, 1H), 4,23 (t, J = 6,8 I'u, 2H), 3,12 (t, J = 6,8 T'u, 2H), 1,62 (s, 9H), 1,42 (s, SH), OP-
KXMC m/z 699,2 [M+H]".

[00394] Cramusa3: mpem-0yTnn-3-[2-[|3-anerna-S-(5-prop-3-nupuana)nupaszono|1,5-

a|nUpEMHAIHH-T7-A]]| -mpem-0yTOK CHKAP0OHHI-aMHHO |3 THJI | HHA0-1-Kap6okchaaT
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Cmech mpem-0yTi-3-[2-[mpem-0Oytokcukapbonu-[ 5-(5-prop-3-nupummn)-3-uoa-

nupasono[ 1,5-alnupumugus-7-uinlamuso [aTii Jurmon- 1 -kapookcunara (150 mr, 214,74 Mxmodb,
1 oxe.), TpubyTrn(1-3ToxcuBuHmI)cTanHana (310,21 mr, 858,95 mxmouns, 289,92 Mk, 4 9k6.) u
Pd(dppf)Cl: (31,43 wmr, 42,95 mxmons, 0,2 2x6.) B Tonyoste (2 mut) mponysaiu N2 B TeueHue 2 MUH
U 3aTeM IUIOTHO 3aKpbIBad. PeakunoHHYIO cMeck oOnyuanu mpu oO0paboTKe MUKPOBOJIHOBBIM
uznyuenueM (1 6ap) npu 100 °C B teuenue 2 u. K cmecu nobasssutu Boguenii KF (10 mut, 1 ¢/ 10
mit). Cmeck nepemernuany npu 25 °C B treuenne 30 muH u 3ateM sxcrparuposain EtOAc (10 ma
X 3). Oprannueckuii cioii cymmiud Hang NaxSO4, GuUIBTPOBAIM M KOHIEHTPUPOBAIM IIPH
NOHMKEHHOM JIABJICHHUH 10 CYXOTO COCTOSIHUSI, TIOJTy4asi OCTATOK, KOTOPBIN OYUIIAIN C ITIOMOIIBIO
¢dmoi-xpomartorpadun Ha curkarene (ot [I9/EtOAc = 1/0 mo 2/1, TCX: IID/EtOAc = 4/1, Re =
0,20). XKemaemyro (pakuuO KOHIEHTPUPOBAIM TPH [OHMKEHHOM [aBJIEHHH [0 CYyXOro
COCTOSTHUS, noyyJast mpem-0ytin-3-[2-[[3-auerun-5-(5-prop-3-nupumun)nupaszonof 1,5-
anupumuauH-7-wui|-mpem-0y TOKCUKapOOHIII-aMHHO |3 TrIt |uHAo- | -kapOokcuiaT (80 mr, 124,17
MKMOJIb, BeIxod 57,80%, uncrora 95,4%) B BHAE TBEPAOrO BEILECTBA JKEJTOrO LBETA. 'H aMP
(400 MI'y, CDCls) 6 ppm 8,78 (s, 1H), 8,66 (d, J=2,0T'u, 1H), 8,61 (s, 1H), 7,96 (yumup. s, 1H),
7,80 (d,J=8,8Tu, 1H), 7,42 (d, J=8,0 ', 1H), 7,24-7,21 (m, 2H), 7,14 (t,J=7,2T'u, 1H), 6,65
(s, 1H), 4,33-4,27 (m, 2H), 3,14 (t, J = 6,4 T'u, 2H), 2,84 (s, 3H), 1,59 (s, 9H), 1,43 (s, 9H); OP-
KXMC m/z 615,3 [M+H]".

[00395] Cramusa4: 1-[S-(5-prop-3-nupuann)-7-[2-(1H-nungon-3-

W) THJIAMHHO|nHpa30410[ 1,5-a|nupumMuaun-3-ui|3TaHoH
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Cmecby mpem-0ytun-3-[2-[[3-anerun-5-(5-drop-3-nupumun)nupaszono| 1,5-a|nupumu nuH-7-m] -
mpen-0yTOKCHKapOOHUII-aMUHO [3THIT |uHA0- | -kapOokcunaTta (80 mr, 124,17 mxmons, 1 9x6.) u
TOY (4,621, 40,52 mmons, 3 mit, 326,32 sxe.) B IXM (9 mn) nepemernnpanu npu 25 °C B TeueHue
30 mun. TCX (IID/EtOAc = 1/1, Re = 0,50) mokasana, 4To HCXOIHOE BEIIEeCTBO ObLIO MOJHOCTHIO
M3pacxof0oBaHO. PeakIMOHHYIO CMeCh KOHLIEH TPHPOBAJI IPU MOHMKEHHOM Aasienuu npu 30 °C
no cyxoro cocrosHus. Ocratok pactBopstin B Boje (10 mur), momimenaynBaad HACBHIIEHHBIM
BonHbIM NaHCO3 no pH = 8 u axctparuposanu EtOAc (15 mn x 3). Opranudeckuii CJIo# CyImmiu
Hax NaSOy4, ¢uiabTpoBaNM M KOHLUEHTPUPOBAIM INPHU MHOHIKEHHOM JAaBICHHH OO CyXOro
cocrosiaust, nonyyast 1-[5-(5-drop-3-nupuamn)-7-[2-(1H-unnon-3-wn)stunamuHo Jnupaszonol 1,5-
amupumunud-3-uiaranod (50 mr, 101,34 mxmons, Beixom 81,6%, uucrora 84,0%) B BHIE
TBEPAOTO BEINEeCTBA JKEJNTOr0 IBETA, KOTOPOE IPUMEHSUIM Ha CJenyroled craguu 0Oe3
nononauTensHoN ourctku. 'H SIMP (400 MI'u, JIMCO-ds) 6 ppm 10,81 (s, 1H), 9,16 (s, 1H), 8,71
(d, J=2,8Tu, 1H), 8,62 (t, J=6,4 T'u, 1H), 8,53 (s, 1H), 8,26-8,20 (m, 1H), 7,65 (d, J= 7,6 'y,
1H), 7,28 (d, J = 8,0 I'y, 1H), 7,20 (s, 1H), 7,08-7,03 (m, 1H), 7,01-6,97 (m, 1H), 6,86 (s, 1H),
3,94-3,85 (m, 2H), 3,13 (t, J= 6,8 Ty, 2H), 2,71 (s, 3H); OP-XKXMC m/z 415,1 [M+H]".

[00396] Cramusas: 1-[S-(5-¢prop-3-nupuann)-7-[2-(1H-uagon-3-
WP THIAMHHO|nHpa30410[ 1,5-a|nupumuaun-3-uilrtanoa (I-33)
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K pacTBopy 1-[5-(5-¢rop-3-upuamn)-7-[2-(1 H-unaon-3-un)stunamuHo [mupasono| 1,5-
amupumuaus-3-ui|3tanol (50 mr, 101,34 mxmons, 1 2x6.) B MeOH (5 mu1) noGaensiin NaBHy
(38,34 wmr, 1,01 mmons, 10 sx6.) u 3arem cmech nepemernsany npu 25 °C B teuenue 1 u. TCX
(II9/Et0OAc = 1/1, Rf = 0,40) mokasana, YTO HMCXOIHOE BELIECTBO OBLIO MOJHOCTBHIO
uspacxonoBaHo. PeakumonHyro cmech racuwid Bomod (10 MJ) M KOHIEHTPHPOBAIHM MPH
noHwkeHHoM naenieHnu. Ocrartok noasepraiu skcrpakuuu EtOAc (15 ma x 3). Opranuueckuii
cioit cymmn Hax NaxSOs, GunbTpoBanu U KOHIEHTPUPOBAIM NPH IMOHMKEHHOM JABJICHHH IO
CYXOrO COCTOSIHHSI, TOJIy4asi OCTaTOK, KOTOPBIM OYHINAJIMA C MOMOIIBI0 mpenapatusHod BOXKX
(xononka: Phenomenex Gemini 150*25 mm * 10 mxm; nomsrskaas ¢asza: [Boma (0,05% rugpokcun
ammoHnusi 00./00.)-ACN]; B%: 36%-66%, 10 mun). Kenmaemyro ¢dpaxnuio nuoduin3upoBa,
noJyyast 1-[5-(5-dprop-3-mupuun)-7-[2-(1 H-unmon-3-un)stuaamMuHo Jnupaszono| 1,5-
amupumumus-3-mwilpranon (3,29 mr, 7,90 mkmons, Beixon 7,8%, umcrtora 100,0%) B BuIE
TBepaoro Bemectsa 6enoro usera. 'H SIMP (400 MTI'u, CDCls) 6 ppm 8,79 (s, 1H), 8,51 (d, J =
2,8 ', 1H), 8,04 (ywup. s, 1H), 7,95 (s, 1H), 7,84 (d, /= 8,4 I'y, 1H), 7,69 (d, J = 7,6 I'u, 1H),
7,37 (d,J=8,0T'u, 1H), 7,22 (d, J = 6,8 I', 2H), 7,07 (s, 1H), 6,56 (ymmp. s, 1H), 6,09 (s, 1H),
5,35 (s, 1H), 3,89-3,83 (m, 2H), 3,27 (t, /= 6,4 'y, 2H), 3,21 (d, J=3,6 'y, 1H), 1,70 (d, /= 6,4
I'u, 3H); OP-XXXMC m/z 4172 [M+H]".

IIpumep 33
[00397] Cunres I-34
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[00398] Cxema cuHTe3a:
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[00399] Cramus 1: (3R)-N-[S5-(5-¢prop-3-nupuani)-3-meTnia-nupasosno|1,S-

a|nupumugun-7-ual-2,3,4,9-rerparuapo-1H-kapo6ason-3-amun (1-34)
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Cmech 7-x70p-5-(5-brop-3-mupumun)-3-metuin-nupa3ono| 1,5-a|nupumuauna (50 mr, 171,13
MKMOJTb, 1 9x8.), (3R)-2,3,4,9-terparunpo-1H-kapbazon-3-amuna (31,87 mr, 171,13 mxmons, 1
oke.) u DIEA (22,12 mr, 171,13 mxmons, 29,81 mxit, 1 9xs.) B i-PrOH (2 M) nepeMerunBaii npu
80 °C B Teuenue 12 u. PeakImOHHYIO CMeCh KOHLIEHTPHPOBAJIM MPU MOHUKEHHOM JAaBJIEHUH 10
CYXOr0 COCTOSIHHUS, TOJIy4asi OCTAaTOK, KOTOPBIM OYMINAMA C MOMOINBIO mpenapatuBHoi BIKX
(xomonka: Syneri Max-RP C12 100*30 Su; nogeuskHas ¢aza: [Boma (0,05%HCI)-ACN]; B%: 50%-
70%, 12 wmuH). XKenmaemyw ¢pakuuio guodummusuposand, noaydas (3R)-N-[5-(5-¢prtop-3-
OUPUIIT)-3-MeTUI-u pa3ono| 1,5-a|nupumuans-7-unl-2,3,4,9-rerparuapo- 1 H-kap6a3zon-3-
amuH (29,03 mr, 55,63 MxmoJb, Beixon 32,5%, urcrorta 100,0%, 3HCI) B Buae TBEpaOro BelecTsa
skentoro nsera. 'H SIMP (400 MI'u, IMCO-ds) é ppm 10,76 (s, 1H), 9,25 (s, 1H), 8,67 (d, J =2,8
I'u, 1H), 8,46 (td, J=2,0, 10,4 I'u, 1H), 8,30 (yump. s, 1H), 8,04 (s, 1H), 7,32 (d, J=7,6 T'y, 1H),
7,24 (d, J=8,0 I'u, 1H), 7,03 (s, 1H), 6,97 (t, J = 6,8 ', 1H), 6,93-6,87 (m, 1H), 4,58-4,40 (m,
1H), 3,14-2,95 (m, 2H), 2,94-2,78 (m, 2H), 2,29 (s, 3H), 2,15 (ywwup. s, 2H); 9P-)KXMC m/z 413,2
[M+H]".
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IIpumep 34
[00400] Cunres I-35

H
N
lo ]
HNY O

/ —N

NN
NP P
| oFs
N
I-35

[00401] Cxema cunTe3a:
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[00402] Cramgus 1: (3R)-N-[5-(5-¢prop-3-nupuann)-3-(Tpudropmernn)nupasono|1,S-

a|mupumuann-7-uil-2,3,4,9-rerparnapo-1 H-kapo6azou-3-amun (1-35)
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K pactBopy 7-x5op-5-(5-¢prop-3-nmupunnn)-3-(tpudpropmerun)nupasono| 1,5-aJnupumuaunaa (35
mr, 102,58 mxmons, 1 3kB.) u (3R)-2,3,4,9-teTparunpo-1H-kapdazon-3-amuna (21,02 mr, 112,83
MkMoub, 1,1 3kB.) B i-PrOH (3 mu) nobasnsiu DIEA (39,77 mr, 307,73 mxmons, 53,60 mkd, 3,0
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9kB.). Cmech nepemeruau npu 60 °C B Teuenne 3 4. PeakIMOHHYIO CMECh KOHLIEH TPHPOBAJIH
IPU MOHIKEHHOM JTABJICHUH, TIOJy4asi OCTATOK, KOTOPBI OYHINAIN C TIOMOLIBIO MPernapaTuBH Ol
BOXX (xomonka: Phenomenex Gemini 150*25 mm * 10  wMxM; mnoxmsmkHas ¢asa:
[Boma(0,05%HCI)-ACN]; B%: 60%-90%, 10 mun) ¢ nmocnenyomei muoduan3anue, moaydas
(3R)-N-[5-(5-prop-3-nupunun)-3-(tpudp ropmerun)nupasono| 1,5-ajnupumugun-7-unl-2,3,4,9-
teTparunpo-1H-kapbazon-3-amus (28,79 mr, 49,45 mxmods, Berxon 48,2%, uncrora 98,9%, 3HCI)
B BHJIE€ TBEPOTO BeecTsa skentoro useta. 'H SIMP (400 MI'u, CD30D) é ppm 9,36 (s, 1H), 8,87-
8,79 (m, 2H), 8,34 (s, 1H), 7,37 (d, J = 7,7 I'y, 1H), 7,26 (d, J = 8,2 ', 1H), 7,17 (s, 1H), 7,06-
6,99 (m, 1H), 6,98-6,91 (m, 1H), 4,57-4,46 (m, 1H), 3,33-3,31 (m, 1H), 3,17-3,04 (m, 1H), 3,00-
2,88 (m, 2H), 2,42-2,33 (m, 1H), 2,31-2,19 (m, 1H); OP-)KXMC m/z 467,2 [M+H]".

IIpumep 35
[00403] Cunres I-36
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[00404] Cxema cuHTe3a:
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[00405] Cramus 1: (3R)-N-[6-x0p-2-(5-drop-3-nupuania)nupumuaus-4-uil-2,3,4,9-

1-36

Terparuapo-1 H-kap06a30.1-3-aMmuH

ZT

ﬁﬁ

Cmech 4,6-guxnop-2-(5-¢prop-3-nupuaunn)nupumuauaa (100 mr, 389,26 mxmons, 1 9x8.), (3R)-
2,3,4,9-terparunpo-1H-kapbazon-3-amuna (79,75 mr, 428,19 mxmons, 1,1 axs.), DIEA (150,93 mr,
1,17 mmons, 203,41 mxd, 3 ox6.) B i-PrOH (3 mu1) merasuposaiiu u npoayBsaju mocpeacteom N 3
paza. Cmech nepemerimBaiu npu 55 °C B teuenue 12 u B atmocdepe Na. PeakunoHHYIO CMEChH
KOHLIEHTPUPOBAJIH MPH MOHWKEHHOM [aBJIEHHH, TMOJiydass OCTATOK, KOTOPBIH OUYMINATH C
noMoibio Qut-xpomarorpaduu Ha cunukarese (ot [I3/EtOAC=100/1 mo 3/1,TCX: II3/EtOAc
= 3/1, Rf =0,4 ), monyuas (3R)-N-[6-xn0p-2-(5-prop-3-nmupuaun)nupumunns-4-mil-2,3,4,9-
teTparunpo-1H-kapbazon-3-amu (130 mr, 320,18 mxmons, Beixoz 82,3%, uncrora 97,0%) B BUIE

TBeporo BemecTsa Georo msera. 'H SIMP (400 MI'u, CDCls) 6 ppm 9,38 (s, 1H), 8,55 (d, J =
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2,9 I'u, 1H), 8,34 (d, J=9,0 'y, 1H), 7,91 (s, 1H), 7,47 (d, J= 7,7 'y, 1H), 7,34 (d, J= 7,9 Ty,
1H), 7,21-7,16 (m, 1H), 7,14-7,10 (m, 1H), 6,34 (s, 1H), 3,25 (dd, J=5,0, 15,5 ['y, 1H), 3,04-2,74
(m, 4H), 2,23 (s, 2H); DP-XKXMC m/z 394,1 [M+H]".

[00406] Cramus2: (3R)-N-[2-(S5-¢prop-3-nupuani)-6-nupponauH-1-u-nupuMHIHH-
4-n1|-2,3,4,9-rerparuapo-1H-kapoba3zon-3-amun (1-36)

ZT

R
N\

(3R)-N-[6-xn10p-2-(5-brop-3-nupumwn)nupumugua-4-mi|-2,3,4,9-rerparunpo- 1| H-kapbazomn-3-
amuH (60 mr, 147,77 mxmons, 1 sx6.) u nuppomuaus (727,50 mr, 10,23 mmons, 853,87 Mk, 69,22
9K6.) TIOMEIIATH B TPYOKY ¢ MUKPOBOJTHOBBIM usnyuenunem B i-PrOH (2 mu). ['epmeTr3npoBaHHyO
TpyOky Harpesayu mpu 135 °C B Teuenue 3 u npu oOpabOTKE MUKPOBOJHOBBIM H3JTYUEHUEM.
PeakunoHHYIO CMECh KOHIIEH TPUPOBAJIH IPH MOHI>KEHHOM JIABJIEHUH, TIOJTyYasi OCTaTOK, KOTOPBIi
ounai ¢ mnoMmolnpio mnpernapatuBHoii BIXKX (komonka: Agela Durashell C18 150%25
Su;nomewxkHas ¢aza: [Boma(0,05%HCI)-ACN];B%: 30%-60%, 12 MuH) ¢ mHOCIEAyrOLIeH
mopummsanueii, nonydas (3R)-N-[2-(5-drop-3-mupummn)-6-nmupponu aiH- | -ua-nupuMuanH-4-
un|-2,3,4,9-terparunpo-1 H-kapbazon-3-amusn (42,07 mr, 78,06 Mmxmosb, Beixon 52,8%, uncrora
99,8%, 3HCI) B Buzie TBepaOro BelecTsa kopuuHesoro nsera. 'H SIMP (400 MI'u, JIMCO-ds) &
ppm 10,83 (s, 1H), 9,30 (s, 1H), 8,85 (s, 1H), 8,67-8,48 (m, 1H), 8,31 (s, 1H), 7,35 (d, J=7,5TT,
1H), 7,26 (d, J= 7,9 T'u, 1H), 7,03-6,98 (m, 1H), 6,96-6,89 (m, 1H), 5,78 (s, 1H), 4,29 (m, 1H),
3,75-3,60 (m, 3H), 3,51 (s, 1H), 3,10 (dd, J = 4,6, 15,0 'y, 1H), 3,02-2,89 (m, 2H), 2,76-2,63 (m,
1H), 2,22-2,02 (m, 2H), 1,98 (s, 4H); OP-XKXMC m/z 429,3 [M+H]".

IIpumep 36
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[00407] Cunres I-37a
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[00409] Cramus 1: 5-(5-bBpom-3-mupuaunin)- 3-uzonponui-N-(5-MeTOKCHHHAAH-2-
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na)nupazono|1,5-alnupumuann-7-amun
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K pactBopy 5-(5-6pom-3-mupummn)-7-xmaop-3-u3onponuwi-nupaszono|1,5-ajmupumuausa (100,00
mr, 264,48 mxmonb, 1 9kB.) B i-PrOH (5 mn) nobasnsuin S-metoxcunuaan-2-amuH (52,81 wr,
264,48 mxmonb, 1 akB., HCI) u DIEA (341,82 mr, 2,64 mmons, 460,67 mxi, 10 3kB.). Cmech
nepemernBai npu 90 °C B Teuenme 12 u. PeakIMOHHYIO CMeCh KOHIIEHTPHPOBAJIU MPH
HNOHIDKEHHOM  JaBJICHHWH, TMOJy4Yash OCTATOK, KOTOPBIA OYMINATM C MOMOMIBI  (udL-
xpomarorpaduu Ha cunukarene (ot IT9/EtOAc = 1/0 mo 3/1, TCX: II3/EtOAc = 3/1, Re= 0,31),
noyvas 5-(5-6pom-3-mupuann)-3-uzonponmi-N-(5-MeTokcurHgaH-2-uin)nupas3ono[ 1,5-
a|mupumuaun-7-amua (120 mr, 250,84 mxmonb, Beixon 94,8%, uucrora 100%) B Buae macia
skentoro nseta. 'H SIMP (400 MI'u, CDCl3) 6 ppm 9,18 (d, /= 1,8 T'u, 1H), 8,74 (d, J=2,2 'y,
1H), 8,58 (t, J=2,1Tu, 1H), 7,87 (s, 1H), 7,18 (d, /= 8,4 I'u, 1H), 6,83 (s, 1H), 6,79 (dd, /= 2,5,
8,3 'y, 1H), 6,58 (d, /= 7,7 T'u, 1H), 6,37 (s, 1H), 4,71-4,60 (m, 1H), 3,81 (s, 3H), 3,50 (m, 2H),
3,37 (t, J = 6,9 T'u, 1H), 3,08 (m, 2H), 1,42 (d, J = 6,8 T', 6H); IP-)KXMC m/z 478,1, 480,1
[M+H]".

[00410] Cramgus 2: 5-[3-U3onponuni-7-[(S-meTokcnuHaaH-2-HjI)aMHHO|mHpa3o.J0[1,5-

a|mupuMHANH-S-11 | I puARH-3-KAPOOHHTPHIT
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K  pacreopy  5-(5-6pom-3-mupummi)-3-u3onponui-N-(5-MeTokCuuHaaH-2-mi)nupasono| 1,5-
a|mupumuanH-7-amuna (120,0 mr, 250,84 mxmons, 1 3xB.) B JIM®A (6 M) nobasmsmu Zn(CN),
(117,83 wmr, 1,00 mmonsb, 4 3xB.) u Pd(PPhs)s (57,97 wmr, 50,17 mxmons, 0,2 3kB.) B atmocdepe
N2.Cmecry nepemernuamu npu 85 °C B teuenune 32 4. PeakuMOHHYIO CMECh TacUJIU IyTEM
nobaenenust Bomel (30 mu), 3arem skcrparmpoBa EtOAc (30 mn x 3). OObenuHeHHbIE
OpraHWYecKHe CJIOH MpOMBIBAIM coneBbiM pactBopoM (10 wmut), cymmmm Haxg NaxSOs,
(GunbTPOBANM M KOHIEHTPUPOBAJIH NpPHU MOHWKEHHOM J[ABJIEHHH, IMOJydasi OCTATOK, KOTOPBIH
OUMINAJIA ¢ MOMOIIBIO (udi-xpomarorpaduu Ha cuukarese (ot [I9/EtOAc = 1/0 no 3/1, TCX:
II9/Et0OAc = 3/1, Rf = 0,55), mnomywas 5-[3-uzonpomnui-7-[(5-meTokcunHmaH-2-
wi)amuHO [nupa3ono[ 1,5-aoupumuia-S-wi | nupuans-3-kapoorutpui (80 mr, 188,46 MkMoIb,
BbIXOA 75,1%, unctora 100%) B Buje TBepnoro BemecTsa xentoro nseta. 'H SIMP (400 MIn,
CDClL) 6 ppm 9,47 (d, J=2,2Tu, 1H), 8,94 (d, /=2,0 I'u, 1H), 8,72 (t, J= 2,1 T'u, 1H), 7,89 (s,
1H), 7,18 (d, J= 8,2 ', 1H), 6,88-6,76 (m, 2H), 6,65 (d, J= 7,5 'y, 1H), 6,38 (s, 1H), 4,73-4,58
(m, 1H), 3,82 (s, 3H), 3,51 (m, 2H), 3,36 (t, /= 7,0 I'u, 1H), 3,09 (m, 2H), 1,42 (d, J = 6,8 I'y,
6H); OP-KXMC m/z 425,2 [M+H]".

[00411] Cramusa3: S-[7-[[(25)-S-I'napoxcuunaan-2-ui|aMmuHo|-3-u30nponui-

nupa3zonio[1,5-ajnupumuaus-S-uia|nupuaus-3-kapoonurpu (I-37)
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Cmech 5-[3-uzonpomnun-7-[(5-merokcunHmaH-2-1mi1)aMuHo |nupa3ono| 1,5-ajnupumu qun-5-

wi|nupuaun-3-kapobonutpmwia (35,00 mr, 74,21 Mkmonb, 1 5KB.) U MHPUAMHA THAPOXJIOPUIA
(428,76 wmr, 3,71 mmonb, 50 3xB.) nepemewmuBanu npu 190 °C B teuenue 1 u B atmochepe Na.
PeakimoHHYIO CMECh TaCHIIM IIyTeM MeuieHHOro nobasnenus Hac. 600. NaHCO; (20 min), 3atem
skcrparuposaiu EtOAc (20 ma x 3). OObearHeHHbIE OPraHUYeCKHE CIIOH MTPOMBIBAIHA COJIEBBIM

pacteopom (10 mu), cyurmiu Hag NaxSO4, GUibTpoBaid U KOHLIEH TPHPOBANH MPH MTOHUKEHHOM
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JAaBJIEHUH, TOJTy4asi OCTATOK, KOTOPHBIH ouniiam ¢ nomorbko npenaparusHoit TCX (IT3/EtOAc =
1/1, TCX: TI3/EtOAc = 1/1, R¢ = 0,53), nonyyast 5-[7-[(5-runpokcuuHaaH-2-uin)aMuHO]-3-
usonponui-nupasono| 1,5-a]nupumugun-5S-ui |nupunus-3-kapoonutpun (15 mr, 34,20 MKMOJIB,
BbIxoz 46,0%, unctoTa 93,6%) B BuAe TBEpAOTO BeLeCTBa KenToro 1sera (mpumedanue: mist SFC
pasgenenust ucnonbzoBamu 80 mr Tatol w3 aByx maptuii). Panemar otmensnm mocpeacTBOM
xupansHoil SFC (AD (250 MM x 30 mm, 10 Mxm); momsmxkHas dasa: [0,1%NH3;H20 IPA]; B%:
55%-55%, mun, muxk 1 (R¢ = 1,817) u mux 2 (R¢ = 2,477)). PactBop mocne pasneneHus
KOHIIEHTPHPOBAJIA TPU TOHM)KEHHOM JABJICHUH, MOJIydass OCTAaTOK, KOTOPBIH OYHMINATHA C
nomoinbio mpenapatuBHoii BOJXKX (komonka: Phenomenex Gemini 150x25mMmx10 Mk,
nonewkHast  ¢aza:  [Boma(0,05%HCI)-ACN];B%: 50%-80%,10 wmuH) c mnocueayrouiei
o HIH3annet, nosyqast 5-[7-[[(2S)-5-runpoxcunsaan-2-uia|aMuHO|-3-H30MPONHII-
nupaszono[ 1,5-alnupumuaud-S-wi|nupuaus-3-kapoorutpui (19,05 mr, 39,41 MKMOJB, BBIXO[
22,7%, uuctora 100%, 2HCI) (EE=100%, Rt = 1,817 mun, [a]**p = 3,608 (¢ = 1,03 mr/mm,
MeOH)) B Buae TBepHOro BemecTsa xentoro nseta. 'H SIMP (400 MTI'u, CD;0D) 6 ppm 9,44 (d,
J=22Tu, 1H), 9,08 (d, /J=2,0T'u, 1H), 8,84 (t,/=2,1 I'y, 1H), 8,09 (s, 1H), 7,07 (d, J=8,2 T,
1H), 6,88 (s, 1H), 6,71 (s, 1H), 6,64 (dd, J = 2,2, 8,2 I'u, 1H), 4,96-4,90 (m, 1H), 3,50-3,41 (m,
2H), 3,38-3,33 (m, 1H), 3,19-3,03 (m, 2H), 1,40 (d, J = 7,1 'y, 6H); DP-)KXMC m/z 411,2
[M+H]".

IIpumep 37
[00412] Cunres I-38

H
N
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[00413] Cxema cuHTe3a:

N
T CE@ |
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Z N \
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Br N Y
= N DIEA 5 \
I NS =
X = N
N
H X
N N
HNY
Zn(CN),
Pd(PPh;), AN
S
2 \N
X
N
-38

[00414] Cragus l: (3R)-N-[5-(5-Bpom-3-nupuann)-3-u3onponuia-nupasoso|1,5-

alnupumuann-7-uil-2,3,4,9-rerparuapo-1 H-kap6a3oi-3-amun

H
N
HNY
/ /N
N7\
B N =~
N \

o
N
Cmech  5-(5-O6pom-3-mupumin)-7-xaop-3-uzonponuwi-nupaszono| 1,5-a|nupumuauna (150  wr,
396,73 mxmonb, 1 3kB.), (3R)-2,3,4,9-terparuapo-1H-kapbazon-3-amuna (77,59 wmr, 416,56
mkmoub, 1,05 5kB.) u DIEA (153,82 wmr, 1,19 mmons, 207,31 Mk, 3 skB.) B i-PrOH (10 mun)
Jlera3supoBalii U mpoAyeanu nocpeactsom N2 3 paza. Cmecs nepemernuanu npu 80 °C B TeueHue
2 u B atmoc(epe N> PeakiMOHHYIO CMeCh KOHLEHTPHUPOBAIM MPHU MOHIKEHHOM IaBJIIEHHUH,
nojyyasi OCTAaTOK, KOTOPBIH OYMINAH C MOMOIIBIO KOJIOHOUHOW XpoMaTtorpaduu Ha CHIIMKArese
(ot II9/EtOAc = 1/0 no 10/3, TCX: IID/EtOAc = 3/1, Rs = 0,34), nony4as (3R)-N-[5-(5-6pom-3-

OUPUIIT)-3-U30NPOonuI-nupas3ono[ 1,5-alnupumuaun-7-un|-2,3,4,9-terparuapo- 1 H-xkapbazon-3-
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amuH (150 mr, 296,16 mxmons, Bbixon 74,6%, uncrora 99,0%) B BHAE TBEPOOrO BELECTBA
senenoro nsera. 'H SIMP (400 MI'u, CDCls) 6 ppm 9,17 (d, J = 1,8 T'u, 1H), 8,73 (d, J = 2,0 T'ny,
1H), 8,60-8,55 (m, 1H), 7,90-7,87 (m, 1H), 7,47 (d,J = 7,7T'u, 1H), 7,34 (d, J = 8,2 'y, 1H), 7,19
(brt,J =7,6Tu, 1H), 7,15-7,10 (m, 1H), 6,58 (br d, J = 8,8 'y, 1H), 6,40 (s, 1H), 4,32 (ywmup. s,
1H), 3,45-3,32 (m, 2H), 3,06-2,90 (m, 3H), 2,44-2,23 (m, 2H), 1,43 (d, J = 6,8 I'u, 6H); OP-
KXMC m/z 501,1, 503,1 [M+H]".

[00415] Cramus2: S-[3-Uzonponun-7-[[(3R)-2,3,4,9-Terparnapo-1H-kapb6a3o.n-3-

niajamuHo|nupa3oso[1,5-a|jnupumuaun-S-ua|nupuaun-3-kapoonutpua (1-38)

H
N
HNY
AN 9
=z | \N
N

Cmech (3R)-N-[5-(5-6pom-3-tupuaui)-3-uzonponui-mupasono| 1,5-aJnupumunus-7-mil-2,3,4,9-
teTparunpo-1H-kapbason-3-amuna (80 mr, 157,95 mxmons, 1 3kB.), PAd(PPhs)4 (73,01 mr, 63,18
MKMOJIb, 0,4 3kB.) 1 Zn(CN)z (74,19 mr, 631,81 mxmonb, 4 3xB.) B JIM®A (5 mu1) nerasuposany u
nponyBasin mocpeactsoM Nz 3 pasa. Cmech nepememmBanu npu 85 °C B Teuenue 19 u B
atmocepe N2. Cmech koHIIEHTpUpoBau i Boay (80 mi) nobaensim, sxkcrparuposaiin EtOAc (50
Mia x 3). OObemuHeHHble oOpraHuueckue ciou cymman Hag NaxSQs, ¢uabTpoBad |
KOHLeHTpupoBaiu K octaTky, KOTOPBIN OUHINAIM ¢ MTOMOIIBIO npenapaTuBHoil BOYKX (komoHka:
Phenomenex Gemini 150*25 mm * 10 mxwm; moasmskHas dasza: [Bona (0,05% ruapokcu aMMOHUS
00./00.)-ACN]; B%: 70%-100%, 10 mun), monydyast npoaykt S-[3-uzonponmi-7-[[(3R)-2,3,4,9-
teTparunpo-1H-kapbason-3-un]amuno Jnupasono| 1,5-a|nupumuaus-S-un| nupuanH-3-

kapbonutpu (11,7 mr, 26,14 mxmonb, Beixon 16,6%, unctorta 100,0%) B BiIe TBEPIOTO BELIECTBA
skentoro nsera. 'H SIMP (400 MI'u, IMCO-ds)  ppm 10,78 (s, 1H), 9,66 (d, J = 2,0 T'u, 1H),
9,08-9,01 (m, 2H), 8,03 (s, 1H), 7,96 (d,J = 9,5Tu, 1H), 7,36 (d,J = 7,7 'y, 1H), 7,28 (d,J = 7,9
I'u, 1H), 7,06 (s, 1H), 7,01 (t, J = 7,4 T'y, 1H), 6,96-6,90 (m, 1H), 4,53-4,41 (m, 1H), 3,32-3,22
(m, 1H), 3,19-3,00 (m, 2H), 2,97-2,81 (m, 2H), 2,23-2,13 (m, 2H), 1,38 (d, J = 6,8 I'u, 6H); OP-
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KXMC m/z 448,2 [M+H]".

IIpumep 38
[00416] Cunres I-39
I NH
HN
—N
7\ \
F i \N =
~ | Br
N
1-39
[00417] Cxema cuHTe3a:
cl H NH
p g8
NH
NA | N /‘\8 * DIEA
\N ﬂXM i-PrOH

ACN

[00418] Cramusal: 3-bBpom-7-xa0p-5-(5-¢prop-3-nupuann)nupa3zoso|l,5-ajnupumuann

Cl
—N
/N\
F/|\N\

. Br
N

K pactBopy 7-xsop-5-(5-¢prop-3-nupuaun)nupaszono| 1,5-a]jnupumuauna (50 mr, 168,39 mxmonns,
1 3xB.) B IXM (2 M) 1 ACN (4 mu1) nobasnsma NBS (32,97 mr, 185,23 mxmons, 1,1 3kB.). Cmecs
nepemermuBanin npa 30 °C B Teuenme 1 u B armochepe Nz PeakuuoHHyIO CMeCh
KOHLIEHTPUPOBAJIH TMpPH MOHMKEHHOM [aBJeHUH, monydas 3-Opom-7-xmop-5-(5-drop-3-
nupu i) nupasonof 1,5-almupumunus (55,16 mr, 168,41 mxmons, Beixon 100,0%, unctora 100%)
B BHUJE TBEPAOrO BEINECTBA JKEJITOro IBeTa, KOTOPOe MPUMEHSJIH Ha Clenyromed cramuu 6e3

nononauTensHol ounctkd. 'H SIMP (400 MI'u, CDCl3) 6 ppm 9,12 (s, 1H), 8,65 (d, J= 2,6 T'n,
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1H), 8,43-8,19 (m, 2H), 7,51 (s, 1H); DP-XKXMC m/z 327,0, 329,0 [M+H]".

[00419] Cramgusa?2: 3-Bpom-5-(5-¢prop-3-nupuann)-N-[2-(1H-ungon-3-

Ha)ITHIa|nupazono|1,5-ajnupumuann-7-amun (1-39)

NH
|
HN
Z N/N\
NN
. | Br

N

K pacrBopy 3-6pom-7-xmop-5-(5-¢prop-3-nmupuaun)nupasono|1,5-ajmupumuauna (55,16 wr,
168,41 mxmons, 1 3kB.) B i-PrOH (4 mut) nobassiu DIEA (65,30 mr, 505,22 mxmons, 88,00 M,
3 akB.) u 2-(1 H-unnon-3-un)stanamud (53,96 mr, 336,81 mxmonb, 2 3kB.). CMech nepeMernBaim
npu 60 °C B TeueHue 5 u B armocdepe Nz, PeakunOHHYIO CMeCh KOHLIEHTPUPOBAU IPH
HNOHIDKEHHOM [ABJICHUH, IMOJydYas OCTATOK, KOTOPBIH OUHMINAIHA C MOMOIIBIO MpernapaTHBHOH
BOXX (xomonka: Agela Durashell C18 150x25x5mkm; momemkuast ¢aza: [Boma(0,05%HCI)-
ACN]; B%: 40%-70%, 12 muH) ¢ nocnenyouei mnodunnsannei, monyyas 3-6pom-5-(5-¢prop-3-
nupu i )-N-[2-(1 H-uanon-3-un)stiwn | nupazono[ 1,5-a]mupumuaus-7-amua - (65 wmr, 115,93
MKMOJIb, BbIx0# 68,8%, uricrota 100%, 3HCI) B B e TBEpAOTO BELIECTBA YKEITOrO [IBETA. 'H aMmP
(400 MI';, CDs0OD) ¢ ppm 8,71 (s, 1H), 8,55 (s, 1H), 8,18 (s, 1H), 7,70 (d, J= 8,8 'y, 1H), 7,62
(d, J=8,0Tu, 1H), 7,16 (d, /= 8,3 I'u, 1H), 7,05-6,91 (m, 3H), 5,94 (s, 1H), 3,98 (t, /= 5,9 T,
2H), 3,22 (t, J= 6,0 T, 2H); OP-)KXMC m/z 451,1, 453,1 [M+H]".

IIpumep 39
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[00420] Cunres 1-40

I-40

[00421] Cxema cuHTe3a:

ZT

[00422] Cragus 1: (3R)-N-[2-(5-¢prop-3-nupuanni)-8-usonponuia-nupasono|1,5-
a][1,3,5]Tpua3un-4-nial-2,3,4,9-rerparuapo-1 H-kap6a3zou-3-amun (1-40)

H

N

HNY

X
rﬁ*ﬁ

Cmechb 4-xmop-2-(5-¢prop-3-mupuamn)-8-uzonpomnmi-mupasono[ 1,5-a][1,3,5]tpuaszuna (60,00 mr,
205,68 mkmonb, 1 9xs.), (3R)-2,3,4,9-terparunpo-1H-kapbason-3-amuna (42,14 wmr, 226,25
mkmounb, 1,1 sxe.), DIEA (79,75 wmr, 617,05 mxmons, 107,48 mki, 3 sx6.) B i-PrOH (4 wmn)
Jlera3supoBalii ¥ mpoAyeanu nocpeactsom N2 3 paza. Cmecs nepemernueanu npu S5 °C B TeueHue

3 u B armocepe N, PeakimoHHYIO CMeCh KOHIEHTPHPOBAJIM MPH MOHMKEHHOM aBJIEHUH,
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NOoJIy4asi OCTaTOK, KOTOPBIH OUYMIIAHN C MOMOILIBIO mpenapatuBHoi BOXX (komonka: Phenomenex
Gemini 150%25 mm * 10 mxwm; momemkHas daza: [Boma(0,05%HCI)-ACN];B%: 70%-100%,10
MHUH) ¢ mocnenywei gunopunnsanmeit, nonydas (3R)-N-[2-(5-pTop-3-nupunmn)-8-u30nponui-
nupazono[1,5-a][1,3,5]tpuazun-4-unl-2,3,4,9-rerparunpo-1 H-xapbazon-3-amus (42,07 mr, 75,45
MKMOJIb, BBIXON 36,7%, uncrora 98,8%, 3HCI) B Bune TBepnoro BemecTtea xentoro msera. 'H
SMP (400 MI'u, CDs0D) 6 ppm 9,46 (s, 1H), 8,81 (d, J=9,3 I'u, 1H), 8,76 (s, 1H), 8,12-7,92
(m, 1H), 7,37 (d, J=7,7 'y, 1H), 7,27 (d, J= 7,9 I'u, 1H), 7,08-7,00 (m, 1H), 6,99-6,90 (m, 1H),
3,34 (s, 1H), 3,31-3,25 (m, 2H), 3,18-2,79 (m, 3H), 2,44-2,21 (m, 2H), 1,42 (d, J = 7,1 I'y, 6H),
OP-KXMC m/z 442,2 [M+H]".

IIpumep 40
[00423] Cunres I-41
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[00424] Cxema cuHTe3a:

N
H
Cl | N |
W'
/ N/N\ N HN
/‘%} - Z N N\

AN N DIEA )\)
| NG N A
NN
N

| N
1-41

[00425] Cramusal: (3R)-N-[S5-(5-¢rop-3-nupuann)nupa3zono|l,5-a|lnupumuaun-7-u|-
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2,3,4,9-terparuapo-1H-kapo6azon-3-amun (I-41)

HN

O
F % \N Y
|
N

K pactBopy 7-x510p-5-(5-prop-3-nupummn)nupazono| 1,5-alnupumununa (50 mr, 166,91 mxmons,
1,0 2xs.) B i-PrOH (3 mu1) nob6asmsuin DIEA (64,71 wmr, 500,72 mxmons, 87,21 Mk, 3,0 ox6.) u
(3R)-2,3,4,9-terparunpo-1 H-kapbazon-3-amun (37,30 mr, 200,29 mxmomns, 1,2 sks.). Cmech
nepemernBai npu 60 °C B Teuenme 12 u. PeakIMOHHYIO CMeChb KOHIEHTPHPOBAIU IPH
HNOHIDKEHHOM [ABJIEHHWH, IMOJy4asl OCTATOK, KOTOPBIA OYHMINAJIM C IOMOLIBIO MpernapaTHBHON
B3XX (ycnosus ¢ HCI; xononka: Phenomenex Gemini 150 x 25 mm x 10 MxM; moaBmkHast ¢dasa:
[Boma (0,05%HCI)-ACN]; B%: 38%-68%, 10 mun). XKenaemyro ¢dpaxuuo nmuodumusuposay,
nonyyast (3R)-N-[5-(5-¢prop-3-mupugun)nupazono|1,5-a|nupumuaun-7-ui|-2,3,4,9-terparuapo-
1 H-xapbazon-3-amun (61,30 mr, 120,71 mxmosb, Berxon 72,3%, uucrora 100,0%, 3 cons HCI) B
BHJIE TBEPIOTO BemlecTsa skentoro nsera. 'H SIMP (400 MI'u, CDsOD) é ppm 9,01 (s, 1H), 8,77
(d,J=2,6Tu, 1H), 8,34-8,27 (m, 2H), 7,39 (d, /= 7,7 T'u, 1H), 7,28 (d, J= 7,9 T'u, 1H), 7,13 (s,
1H), 7,09-7,01 (m, 1H), 7,00-6,93 (m, 1H), 6,66 (d, J= 2,2 T'u, 1H), 4,68 (s, 1H), 3,37-3,32 (m,
2H), 3,14-3,01 (m, 2H), 2,44-2,28 (m, 2H); OP-XXXMC m/z 339,2 [M+H]".

IIpumep 41
[00426] CunTtes I-42a
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N
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I-42a

[00427] Cxema cuHTe3a:
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[00428] Cramusl:  S-(S-¢prop-3-nupuani)-3-uzonponui-N-[(595)-4,5,6,7-rerparuapo-

N ZT

1H-unpa3zoa-S-ni|nupasono[1,5-ajnupumuaun-7-amus (1-42)

H
N
| N
/
HN
/ /N
N7\
S
F Z \N

o |
N
K pactBopy 7-x1mmop-5-(5-drop-3-nupuani)-3-uzonponui-nupasono| 1,5-ajnupumuauna (60 wmr,
206,38 mxmonb, 1 ox6.) B i-PrOH (5 M) nobasmnsutu DIEA (266,73 wmr, 2,06 mmosts, 359,47 Mk,
10 axs8.) u 4,5,6,7-terparuapo-1H-unnazon-S-amun (43,36 mr, 206,38 mxmons, 1 axs., 2HCI).
Cwmecw nepemermBamu npu 90 °C B treuenue 12 4. PeakinoHHYIO CMeCh KOHIIEHTPHUPOBAIH TPH
NOHM)KEHHOM [aBJIEHWH, TOJy4Yash OCTAaTOK, KOTOPBIH OYMINAIM C MOMOIIBIO  (hIIdL-
xpomarorpaduu Ha cunukarene (ot [I3/EtOAc = 1/0 no 0/1, TCX: II3/EtOAc = 1/1, Re = 0,16),
nonyuas npoaykT. The product otaensuin nocpencreom xupanbaoir SFC (AD (250mMmx30 MM, 5
MkM); moaemkHas daza: [0,1%NH3H>0 IPA]; B%: 35%-35%, mun; nuk 1 (R¢ = 5,512) u nuk 2
(R¢ = 6,038)). PactBOp mocie pa3meneHusi KOHLEHTPUPOBAIU MNpPU MOHMKEHHOM aBJIEHUH,
nojiyyasi OCTATOK, KOTOPBIH OuYMINANK C MNOMOLIbK mpenapatuBHoii BIXX (komonka:
Phenomenex Gemini 150x25mmx 10 mxm; nomsuxkaas ¢aza: [ona (0,05%HCI)-ACN]; B%: 35%-
65%, 10 muH) ¢ nocnenywoLei muodunusanueit, nonydas S-(5-gpTop-3-nupuaun)-3-u30mponui-
N-[(55)-4,5,6,7-terparuapo-1 H-unna3on-S-un|nupasono[ 1,5-aJoupumuaun-7-amun (29,07 wr,
58,0 MkmMob, BbIxox 24,1%, wncrora 100%, 3HCI) (EE=94,6%, Rt = 5,512 mun, [a]*°p = -18,785
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(c 1,05 mr/mn, MeOH)) B Bujie TBepaOro BelecTsa sxentoro nsera. 'H SIMP (400 MI'u, CD3;0D)
0 ppm 9,07 (s, 1H), 8,77 (d, J= 2,4 T'u, 1H), 8,39 (td, J=2,2, 9,2 'y, 1H), 8,20 (s, 1H), 7,96 (s,
1H), 6,98 (s, 1H), 4,57 (s, 1H), 3,40-3,34 (m, 1H), 3,26 (dd, J= 5,2, 15,3 ', 1H), 3,15-3,04 (m,
2H), 2,92 (dd, J = 9,6, 15,3 'y, 1H), 2,45-2,36 (m, 1H), 2,31-2,19 (m, 1H), 1,41 (d, /= 7,1 T'y,
6H); OP-KXMC m/z 392,2 [M+H]".

ITpumep 42
[00429] Cunres I-43
I NH
HN
= ~N
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NC % | \N
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N
1-43
[00430] Cxema cunTe3a:
o o o HN-N
-
Br = OH \O)J\/U\O_ K* N Br pZ O/ HoN X
SN | CDI, T3A, MgClz, Tr® Ny | ykcychas kucriota, 120 °C
OH Cl
NN POCI, ) /|\> /\/EQ
Br N /) ——» r
Z N 110 °C Z |
X | ~ DIEA
N N
NH
I NH l
HN
HN
N Zn(CN), . Z N/N
= SN~ A\
)\> Pd(PPh3), NC_  Jw
B ™ S N
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N
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[00431] Cramusal: meTnsa-3-(S-0pom-3-mHpHANII)-3-0KCO-TIPONAHOAT H MeTHJ (£)-3-(5-
OpomM-3-nupHaANJI)-3-THAPOKCH-TIPON-2-eH0AT
O O OH O
Br Z o _~ Br = N o P
\N | \N |

K cmecu 5-6pomnupunus-3-kapOoHOBOM KUCIOTHI (ST, 24,75 Mmmons, 1 3kB.) u TOA (2,50T, 24,75
MMOJIb, 3,45 M1, 1 3kB.) B TI'® (100 mu1) nobasnsu CDI (6,02 1, 37,13 mmons, 1,5 9kB.) oaHO#
nopuueii mpu 30 °C B atmochepe Na. Cmecs nepemerubany npu 30 °C B reuenune 1 u. Jlobapnsim
Kami; 3-meTokcu-3-okco-npomnanoat (7,73 r, 49,50 mmons, 2 5kB.) u MgCls (4,71 r, 49,50 Mmmonts,
2 5kB.) u cmech nepemernBaiu npu 30 °C B Teuenne 16 4. pH cmecu noBouim 10 5-6 ¢ TOMOLIBIO
3 1. HCI, saxcrparuposanu EtOAc (50 mi x 3). OObenuHeHHbIE OpraHuYeCKUe CJIOU CYLIMIA HAal
NaxSO4, GpuibTpoBaH ¥ KOHLEHTPHPOBAIN MPU MOHHKEHHOM [AaBJICHHH, MOJIydas OCTATOK,
KOTOPBIN OUMINAJIM C MOMOLIBIO KOJIOHOYHON Xxpomarorpaduu Ha cuimkaresne (ot [I9/EtOAc =
1/0 no 10/3, TCX: II9/EtOAc = 3/1, R¢ = 0,47), nonyuas metui-3-(5-6pom-3-mupuui)-3-0Kkco-
nporanoat (1,85 r, 6,45 mmouns, Beixon 26,1%, uucrora 90,0%) u merun (Z£)-3-(5-6pom-3-
OUPUIIT)-3-TUApOKCH-Tiporn-2-eHoat (1,85 r, 6,45 Mmmous, Beixon 26,1%, unctora 90,0%) B BUIE
TBepAoro Bemectsa 6estoro nseta. 'H SAMP (400 MI'u, CDCls) 6 ppm 12,46 (s, 1H), 9,05 (d, J =
2,0 T'u, 1H), 8,90-8,87 (m, 2H), 8,75 (d, J = 2,2 I'u, 1H), 8,39-8,36 (m, 1H), 8,21 (t,J = 2,1 I'y,
1H), 5,72 (s, 1H), 4,02 (s, 2H), 3,84 (s, 3H), 3,78 (s, 3H);, OP-)KXMC m/z 258,0, 260,0 [M+H]".

[00432] Cragus2: 5-(S-bpom-3-mupuann)mupasono|l,S-ajnupumuann-7-oa
OH

=

Br. Z \N =
o |
N
Cmech Metui-3-(5-6pom-3-nupuaui)-3-okco-nponanoara (1,11 r, 3,87 mmons, 1 3xB.) u 1H-
nupason-S-amuHa (386,37 mr, 4,65 mmons, 1,2 3xB.) B AcOH (5 mi) nepemertmBanu npu 120 °C

B TeueHue 1 4. PeakimOHHYIO CMeCh KOHLEH TPUPOBAJH IPH NOHMKEHHOM JaBJIEHUH, oIyvas S-

(5-6pom-3-mupu ) nupasono| 1,5-alnupumunus-7-o1 (1 r, 3,44 mmons, Beixon 88,7%, urctoTta
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HEOYHII[EHHOTO BEIIECTBA) B BHJE TBEPAOrO BEILECTBA JKEJITOrO IBETA. 'H AMP (400 MI,
CDCl3) oppm 10,31 (s, 1H), 9,00 (d, J = 2,0 ', 1H), 8,88 (d, J = 2,0 Ty, 1H), 8,52 (t,J = 2,1 I'y,
1H), 7,91 (d, J = 2,0 T'u, 1H), 7,51 (s, 1H), 6,25-6,21 (m, 2H); 9P-)KXMC m/z 293,0, 295,0
[M+H]".

[00433] Cramgusa3:  S-(S-bpom-3-mupuann)-7-xjaop-nupa3zono|l,5-ajnupumuann

Cl
—N
Z N \
Br: V% N =

N
\N |

PactBop 5-(5-Opom-3-mupuann)nupasono[1,5-ajoupumuaun-7-oma (1 r, 3,44 mmoine, 1 3kB.) B
POCI; (8 mut) nepemeruanu pu 100 °C B Teuenne 3 4. PeakinOHHYIO CMeCh KOHIIEH TPU POBAJIN
IpU NOHWKEHHOM JABJIEHHH, [TOJIy4Yasi OCTATOK, KOTOPBIH OYMIIAH C MOMOIIBIO MPEeNnapaTHBHOMH
TCX (TCX: II3/EtOAc = 3/1, Re = 0,65), nomny4as 5-(5-6pom-3-nupuamn)-7-xmop-nupaszono| 1,5-
a|mupumuaut (0,8997 1, 2,91 mmosb, Beixon 84,6%, uncrora 100,0%) B BHIE TBEPAOTO BELIECTBA
skentoro npeta. 'H SIMP (400 MI'u, CDCls3) 6 ppm 9,18 (d, J = 2,0 T'u, 1H), 8,81 (d, J = 2,2 'Ly,
1H), 8,62 (t,J = 2,0 T'u, 1H), 8,30 (d, J = 2,4 'y, 1H), 7,44 (s, 1H), 6,91 (d, J = 2,4 T'u, 1H); OP-
KXMC m/z 309,0,311,0 [M+H]".

[00434] Cramgus4: S-(S-bpom-3-nupuani)-N-|2-(1H-uagon-3-un)dtuia|nupa3zono|1,5-
a|nMpHMHANH-7-AMHH

NH

HN
/ —~N
10
=
Br / | \N
NS
N

K cmecu 5-(5-6pom-3-nupuaun)-7-xnop-nmupasono|1,5-a]nupumuauna (500 mr, 1,62 mmons, 1

9kB.) u 2-(1H-nnpon-3-un)stanamuna (388,18 mr, 2,42 mmons, 1,5 3xB.) B i-PrOH (20 mi)
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nobasmnsmn DIEA (626,28 wr, 4,85 mmonb, 844,04 wmkn, 3 3kB.) omHol mopuuei. Cmech
nepemermmmBain npu 80 °C B TedeHnme 2 4. PeakimoHHYIO CMeCh KOHLEHTPUPOBAJIU MPH
NOHMKEHHOM [IABJIGHWH, TMOJIyYass OCTATOK, KOTOPBIH OYHINAIA C TOMOLIBIO KOJIOHOYHOMN
xpomarorpaduu Ha cunukarene (ot [I9/EtOAc = 1/0 no 10/3, TCX: IT3/EtOAc = 3/1, R = 0,35),
noJTyyast 5-(5-6pom-3-mupuamn)-N-[ 2-(1 H-unaon-3-un)ati Jnupasosnol 1,5-aJnupumuaus-7-
amuH (629 wr, 1,45 mmons, Beixon 89,9%, uncrora 100,0%) B Bune TBEpAOro BEIIECTBA JKEJITOTO
useta. 'H SIMP (400 MI'u, CDCls) 6 ppm 8,87 (d,J = 1,8 ', 1H), 8,71 (d, J = 2,2 T'u, 1H), 8,41-
8,37 (m, 1H), 8,08 (ywwup. s, 1H), 8,01 (d,J =2,2T'u, 1H), 7,68 (d, J = 7,5 'y, 1H), 7,38 (d, J =
82Ty, 1H), 7,23-7,17 (m, 2H), 7,11 (s, 1H), 6,61 (yump. s, 1H), 6,55 (d, J = 2,2 T'u, 1H), 6,12 (s,
1H), 3,86 (q, J = 6,2 T'u, 2H), 3,28 (t, J = 6,6 ', 2H); OP-)KXMC m/z 435,0, 437,0 [M+H]".

[00435] Cramguss: S-[7-[2-(1H-Hupoa-3-un)3THnamuHo|nupa3zono|l,5-ajnupumuann-

S-nn|nupuaun-3-kapoonutpui (I-43)

’ NH
HN

—N

O

NC = | \N =
NS
N

Cmech 5-(5-6pom-3-tiupu e )-N-[ 2-(1 H-unaon-3-un)ati Jnupasosol 1,5-aJnupumuans-7-

amuHa (150 mr, 346,18 mxmonb, 1 3kB.), Zn(CN)2 (162,60 wmr, 1,38 mmons, 87,89 mki, 4 3kB.) U
Pd(PPhs)s (80,01 mr, 69,24 mxmonb, 0,2 3kB.) B JIM®A (5 M) merasupoBaiyd U MPOAYyBaIN
nocpencteom N» 3 paza. Cmech nepemernusaiu npu 85 °C B Teuenue 19 1 B atmochepe No. Cmech
KOHLIEHTpUpoBaau u nobasisuin HaceimeHHb pactBop NaHCO; (10 mu1). Cmeck monBeprajiu
skcrpakimu EtOAc (50 mn x 3). OOpenuHeHHble oprannueckue ciou cymmiau Hag NaxSOs,
¢unbTpoBanu u KoHIeHTpupoBaau. K Heouniennomy npoaykry mobaensuin MeOH (30 mi) u
nepemernuBaiu B tedenne 10 mun. CycrneHsuio GriIbTpoBaid U COOMpANd TBEPIOE BEIIECTBO,
npombiBau [19/EtOAc (2/1, 30 ma x 2), cyimiu noa Bakyymom, nonyuasi S-[7-[2-(1H-unmon-3-
W1)3THIAMIHO [mrpasoso| 1,5-a|nupumuaud-S-wn |nupuaun-3-kapbonutpun (67,84 mr, 176,30
MKMOJIb, BbIx01 50,9%, uncrora 98,6%) B B TBEPIOro BEIIECTBA JKEITOrO LIBETA. 'H gaMP (400
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MTu, IMCO-ds) & ppm 10,80 (yump. s, 1H), 9,46 (d, J = 2,2 T'w, 1H), 9,08 (d, J = 2,0 T, 1H),
8,76 (t,J = 2,1 'y, 1H), 8,19 (yump. s, 1H), 8,14 (d, J = 2,4 T'n, 1H), 7,65 (d, J = 7,9 T, 1H),
7,29 (d,J = 7,9 Ty, 1H), 7,21 (s, 1H), 7,09-6,97 (m, 2H), 6,70 (s, 1H), 6,52 (d, J = 2,2 T'n, 1H),
3,85 (d,J = 6,0 T, 2H), 3,14 (t, J = 7,3 T, 2H); DP-XKXMC m/z 380,2 [M+H]".

IIpumep 43

[00436] Cunres I-44

HN

/ N/N

I-44

[00437] Cxema cuHTe3a:

cl @ /@
HN
/ N/N

N HaN s N
F W > N~
= N DIEA - e
X = N
N

J

1-44

[00438] Cramusal: S-(5-¢grop-3-nupuann)-N-uHaaH-2-uia-3-u3onponuia-nupasoso|1,S-
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alnupumuanH-7-amuH (1-44)

HN
/ /N
NN
F & S
/| N
NS
N

Cmecy  7-xmop-5-(5-¢prop-3-nmupunmn)-3-uzonponun-nupazono| 1,5-ajnupumuguaa (50  wmr,
168,55 mxmons, 1 9xe.), napan-2-amuna (26,94 mr, 202,25 mxmons, 1,2 sxs.) u DIEA (65,35 wr,
505,64 mxmous, 88,07 mxi, 3 9xe6.) B i-PrOH (5 mu) nepemermsanu npu 80 °C B TeueHue 2 u.
CmMmech KOHIIEHTPUPOBAJIM NPU MOHMKEHHOM JABJICHUH, MOJIydasi OCTATOK, KOTOPBIH OUHIIAIHU C
nomotnpio npenapatuBHoit BOXKX (komonka: Phenomenex Gemini 150*%25 mm * 10 mxwm;
noasikHas ¢asza: [Boma(0,05%HCI)-ACN]; B%: 60%-90%, 10 muH), nonyyas 5-(5-drop-3-
nupuan)-N-uHaan-2-ui-3-u3onponui-nupasono| 1,5-ajnupumuaus-7-amun (27,63 wmr, 59,44
MKMOJIb, BBIXOA 35,3%, uncrora 99,0%, 2HCI) B Bune TBepaoro semecTtsa eatoro nsera. 'H
AMP (400 MI'u, IMCO-ds) 6 ppm 9,32 (t, J= 1,6 I'u, 1H), 8,66 (d, J = 2,8 I'u, 1H), 8,50-8,46
(m, 1H), 8,16 (d, J=8,4T'u, 1H), 8,01 (s, 1H), 7,28-7,25 (m, 2H), 7,20-7,17 (m, 2H), 7,00 (s, 1H),
4,95-4,84 (m, 1H), 3,43-3,38 (m, 2H), 3,26-3,22 (m, 1H), 3,20-3,14 (m, 2H), 1,37 (d, J=7,2 'Ly,
6H); OP-)KXMC m/z 388,2 [M+H]".

IIpumep 44
[00439] Cunres I-45
NH

HN

N

I-45
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[00440] Cxema cuHTe3a:

HN’
2 2 Hz N =
o POCI,
ykcycHas kucnota, 120 °C 110 °C
I NH
NH HN
/ —N
5 N
- N A
DIEA N
1-45

[00441] Cragus 1: 3-U3onponua-S-genuna-nupaszono|l,S-ajnupumuann-7-oa

OH
/ /N
NN
™ S
N

Cmech MeTui-3-0kco-3-dpenun-nponanoara (100 mr, 561,21 mxmons, 1 9ks.), 4-uzonpomnui-1H-
nupason-S-amuHa (70,25 mr, 561,21 mxmons, 1 sx6.) B AcOH (33,70 mr, 561,21 mxmons, 32,10
MKJI, 1 9K6.) nerasupoBaiu u mpoayBaiu mocpeactsoM N» 3 pasa. CMech mepeMelnBaii mpu
120 °C B reuenue 1 u B atmochepe N». PeakinOHHYIO CMeCh KOHIIEH TPHPOBAJIU ITPH TOHUKEHH OM
JaBJIEHUH, TOy4ast 3-u3onponui-S-penun-nupaszonofl,5-alnupumuaun-7-on (90 mr, 355,31
MKMOJIb, BBIXOJ 63,3%) B BHE YePHO-KOPUYHEBOIO MAaCja, KOTOPOE MPUMEHSIH Ha CIIEAYIOLIeH

craguu 0e3 monoaHuTeNsHoN ounctkr. IP-XKXMC m/z 254,1 [M+H]".

[00442] Cramgus2:  7-xyop-3-uzonponui-S-gpenuna-nupasono|l,S-ajnupumuann

Cl
/ /N
NN
\ S
N
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PactBop 3-usompomnui-S-pennn-nupaszono|1,5-a|mupumuaus-7-oma (90 mr, 355,31 mxmons, 1
ox6.) B POCl; (2 mu) nepememmBaiu mpu 110 °C B Teuenne 3 u. PeakiMOHHYIO CMeCh
KOHLIEHTPUPOBAJIH IPU MOHWKEHHOM AaByieHnH, pa3dasisiiu JJXM (10 mi x 2), KOHLEH TPUPOBAJIH
OpU TOHWKEHHOM [aBJIEHWH, MOJy4as OCTATOK, KOTOPBIM OUHMINAIH C MOMOIIBIO (rdim-
xpomarorpaduu Ha cumukarene (ot [I9/EtOAC=100/1 mo 10/1, TCX: II3/EtOAc = 10/1, Rf =
0,55), momywass 7-xjop-3-uzonponui-S-penun-nmupazonofl,S-ajmupumumua (60 mr, 207,11
MKMOJIb, BbIX0H 58,3%, unctoTa 93,8%) B Buie TBEPAOrO BemecTsa skenroro nsera. 'H SIMP (400
MIu, CD;0D) 6 ppm 8,15-8,07 (m, 3H), 7,57-7,49 (m, 3H), 7,40 (s, 1H), 3,37-3,48 (m, 1H), 1,45
(d, J=6,8T'u, 6H); IP-)KXMC m/z 272,1 [M+H]".

[00443] Cramus3:  N-[2-(1H-unaoa-3-ua)3THI|-3-u30nponui-S-gpenn-nupaszono|1,S-

alnupumuauH-7-amuH (1-45)

I NH
HN
/ /N
N7\
o ~
N

Cmechb 7-xiop-3-uzonponui-S-perumi-nmupasono| 1,5-aJnupumumuna (60 mr, 207,11 mMxmons, 1
9K8.), 2-(1 H-un non-3-un)aranamuna (49,77 mr, 310,66 mxmous, 1,5 oxe.) u DIEA (133,84 mr, 1,04
MMmoJib, 180,37 Mk, 5 sx6.) B i-PrOH (3 M) nerasuposaiiu u mpoaysaiu nocpenctsom Nz 3 pasa.
Cmech mnepemernnBanmu npu 50 °C B teuenue 3 u B atmochepe Ni. PeakunonHyo cMmech
KOHLIEHTPUPOBAJIN MPH TMOHWKEHHOM [aBJIEHWH, TMOJiyuass OCTATOK, KOTOPBIH OUYMINATH C
nomoleio npernapatuBHoii BOXKX (komonka: Phenomenex Synergi C18 250*50 mm * 10 mxm;
nomsiokHas (daza: [Boma(0,05%HCI)-ACN]; B%: 35%-65%, 10 wmuH) ¢ mnocienyouei
mnopummsanuei, nonaydas N-[2-(1H-unmon-3-un)3tui|-3-uzonponui-5S-penun-nupasonol 1,5-
a|nupumuaus-7-amuH (38,50 mr, 81,29 mxmorb, Beixon 39,3%, uncrtora 98,9%, 2HCI) B BuIe
TBepOro BemecTsa ceporo nsera. 'H SIMP (400 MI'y, CDsOD) 6 ppm 8,12 (s, 1H), 7,58-7,52 (m,
2H), 7,49-7,43 (m, 2H), 7,23 (d, /=28,2 'y, 1H), 7,20-7,15 (m, 2H), 7,07-7,02 (m, 2H), 6,90-6,84
(m, 1H), 5,71 (s, 1H), 3,96 (t, J = 5,8 I'u, 2H), 3,29-3,23 (m, 1H), 3,23-3,19 (m, 2H), 1,33 (d, J =
6,8 T'i, 6H); OP-)KXMC m/z 396,2 [M+H]".
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IIpumep 45
[00444] Cunres I-46

l NH
HN
—N
ZN N\
= \N =
_n
N
1-46

[00445] Cxema cuHTe3a:

\ /N
Z 2
POCI,
/
yKcycHas kucnota , 120 oC \ 110 °C

NH
cl I
NH
I HN
N N
. 77NN
DIEA 7 NS
>
N
1-46

[00446] Cramusal: 3-U3onponuni-S-(3-mupuaunn)nupasonio|l,S-ajmupumuaun-7-o0a

OH
/ /N
N7\
=~
~4 | \N
\N
N

Cmecy metni-3-okco-3-(3-mupuamn)nponanoara (100 mr, 558,12 mxmons, 1 3kB.) u 4-

nsonponui-1 H-nupazon-S-amuHa (69,86 wmr, 558,12 mxmons, 1 3xB) B AcOH (2 wmn)
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nepemermmBain npu 120°C B Tedennme 0,5 4. PeaknnoHHYIO CMeCh KOHIEHTPHPOBAIM MPHU
MOHM>KEHHOM TABJICHUH, nojy4vas HEOYHIIIEHHBI I NPOAYKT 3-uzonponui-5-(3-
nupun)nupasono| 1,5-a|nupumuaus-7-om (120 mr, 471,91 mxmons, Beixon 84,6%, umrcToTa
HEOYMIIIEHHOTO BEIeCTBA) B BHIE MAacia KOPHYHEBOrO I[BETa, KOTOPOE IPHMEHSUIN Ha
crenyroweii cranuu 6e3 rononauTenbHoM ounctkr. 'H AMP (400 MI'y, JIMCO-ds) 6 ppm 9,47-
8,95 (m, 1H), 8,80-8,70 (m, 1H), 8,30-8,20 (m, 1H), 7,87, 7,38 (m, 1H), 7,60-7,50 (m, 1H), 7,08,
1,24 (d,J = 6,8 T'u, 3H), 1,07 (dd, J = 3,5, 6,8 T', 3H); IP-)KXMC m/z 255,1 [M+H]".

[00447] Cragus2: 7-xjaop-3-u3onponui-S-(3-nupuania)nupaszono|l,S-ajnupumuaun

Cl
—~N
/N\
~
/| \N
NS
N

PactBop 3-H3omponui-5-(3-nmupuani)mupasono| 1,5-alnupumuaus-7-omna (120,00 mr, 471,91
mkmoutb, 1 2xB.) B POCI3 (4,95 1, 32,28 mmons, 3 mu, 68,41 5kB.) nepememmusamu mpu 110°C B
TeueHne 3 4. PeakIHOHHYIO CMeCh KOHIIEHTPHUPOBAJIU MPHU MOHIKEHHOM JABJIEHUH, pa30aBIIsii
JAXM (20 mu1), koTopsiii ouninain ¢ momorisio npenaparusHoi-TCX (IID/EtOAc = 3/1, TCX:
II3/Et0Ac = 3/1, Rf = 0,40), monyyass 7-xj0p-3-uzonpomnui-S-(3-nupummn)nupasonol1,S-
a|mupumuaut (58 mr, 212,66 MxMob, Beixon 45,1%, uuctora 100,0%) B BHIE TBEPIOTO BELIECTBA
senenoro nsera. 'H SIMP (400 MI'u, CDCls) 6 ppm 9,32 (ymmp. s, 1H), 8,75 (yump. s, 1H), 8,45
(d,J =6,4Tu, 1H), 8,12 (yuup. s, 1H), 7,52-7,44 (m, 1H), 7,43-7,39 (m, 1H), 3,45-3,40 (m, 1H),
1,51-1,41 (m, 6H); OP-XXMC m/z 273,1 [M+H]".

[00448] Cramusa3:  N-[2-(1H-Unpoa-3-un)d>Taal-3-u3onpomui-S-(3-
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nupuanI)nupasono|1,5-ajnupumuaun-7-amun (1-46)

INH
HN
—N
Z N \
= \N ==

\N |

K pactBopy 7-xmop-3-uzonponui-S-(3-mupuaun)nupasono| 1,5-ajnupumuguna (40 mr, 146,66
MKMOJb, 1 3kB.) u 2-(1 H-unnon-3-un)sranamusa (35,25 mr, 220,00 mxmons, 1,5 3xB.) B i-PrOH
(5 mu) nobasmsmn DIEA (56,87 mr, 439,99 mxmons, 76,64 M, 3 3kB.). CMeck nepemernnBaiu
npu 60 °C B Teuenue 3 4. PeakimOHHYIO CMeCh KOHLIEH TPUPOBAJIN IIPH MOHM)KEHHOM JIABJICHUH,
HOJTy4asi OCTATOK, KOTOPBIH OUHINAIU ¢ moMOLIbi0 npenapatuBHoil BOYKX (komonka: Phenomenex
Gemini 150*25 mm * 10 mxwm; mogeuskHast ¢asa: [Boma (0,05% HCI) - ACN]; B%: 25% - 55%, 10
MUH), nosyJast N-[2-(1H-unpon-3-un)atii]-3-uzonporii-S-(3-nupuaui)nupaszono| 1,5-
a|mupumuaun-7-amun (31,67 mr, 60,73 mxmosb, Beixon 41,4%, uuctora 97,0%, 3HCI) B Bune
TBEpOTO BelecTsa skenroro nsera. 'H IMP (400 MI'y, CDs0OD) 6 ppm 8,84 (dd, J = 1,2, 5,4 T'n,
1H), 8,74 (d, J = 1,8 T'u, 1H), 8,11 (s, 1H), 8,04-7,98 (m, 1H), 7,91 (dd, J = 5,2, 7,8 T'y, 1H), 7,57
(d,J=79Tu, 1H), 7,14 (d, J = 7,9 T'u, 1H), 7,01-6,95 (m, 2H), 6,91-6,86 (m, 1H), 5,81 (s, 1H),
4,00-3,94 (m, 2H), 3,24-3,16 (m, 3H), 1,32 (d, J = 6,8 T'n, 6H); OP-)KXMC m/z 3972 [M+H]".

IIpumep 46
[00449] Cunres I-47
, NH
HN
—N
Z\ N\
F: Z \N =
)
N
1-47
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[00450] Cxema cuHTe3a:

/
H N
’ CFs POCI,
chyCHaﬂ kucnora , 120 °C 110 °C
NH
Cl I
/N H2N
F =~
= Sy DIEA F
9
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1-47

[00451] Cragus 1: S-(5-¢prop-3-nupuani)-3-(rpudropmerni)nupaszono|1,5-

a|nHpHMHIHH-7-0J1

OH
/ —~N
NTN
S
F Z \N
o CFs

K pacrBopy metui-(2)-3-(5-dprop-3-mupummn)-3-runpokcu-npomn-2-enoara (100,00 mr, 486,91
MKMOJTb, 1 3kB.) B AcCOH (2 mn) nobGasmsutu 4-(tpudropmern)-1H-nupaszon-S-amun (91,32 mr,
486,91 mxmons, 1 3xB., HCI). Cmecek nepememnsamu npu 120 °C B Teuenue 2 4. PeakunoHHYIO
CMeCh KOHLIEHTPUPOBAIM MPU MOHUIKEHHOM MAaBJIEHWH, TMOJy4asi HEOUHIIEHHBIH TpOayKT S-(5-
¢drop-3-upuaun)-3-(tpudropmeriun)nupazono[ 1,5-a|Jnupumuans-7-oi (100 mr, 335,35 MkmoOJIb,
BbIX0A 08,9%, HEOUHIIEHHbI) B BHI€ TBEPAOrO BELIECTBA JKEJITOrO [[BETA, KOTOPOE MPHUM EHSLITH
Ha Cemyromei cramuu 6e3 nononHuTtensHol ounctku. 'H SIMP (400 MI'u, CDCls) 6 ppm 9,00
(d, J = 1,3 Tu, 1H), 8,87-8,79 (m, 2H), 8,35 (s, 1H), 8,23-8,11 (m, 2H); OP-)KXMC m/z 299,0
[M+H]".

[00452] Cramgus2: 7-xaop-5-(S-¢prop-3-nupuani)-3-(tpudpropmerna)nupasono|l,S-
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a|nMpHMHAHH

Cl
/ /N
NN
N
P A Xy
]

N

PactBop 5-(5-drop-3-mupumin)-3-(tpudropmernin)nupaszono| 1,5-a]nupumuans-7-oma (100 wr,
335,35 mxmons, 1 3xB.) B POCl; (18,85 1, 122,94 mmons, 11,42 ma, 366,59 3kB.) nepemernnBaiu
npu 110 °C B Teuenue 3 4. PeakuiMOHHYIO CMeCh KOHLIEHTPHPOBAJIN MPH MOHUKEHHOM /IABJIEHHU
s ynanenust pactsoputensi. Ocrarok pasdasimsm [IXM (20m X 2) ¥ KOHLEHTPHPOBAIH MPH
NOHMKEHHOM JIABJICHUH, MOJIyYasi OCTATOK, KOTOPBIH OYHINAIA C TOMOLIBIO KOJIOHOYHOMN
xpomarorpaduu Ha cuukaresne (ot II9/EtOAc = 1/0 no 3/1, TCX: IID/EtOAc = 3/1, Rf = 0,64),
nojnyuasi LejeBoe coeauHenue 7-xyop-5-(5-¢prop-3-mupuaun)-3-(Tpudropmerni)nupasono|1,5-
a|nupumunut (34 mr, 80,53 Mrmodb, Beixon 24,0%, uncrota 75,0%) B Bue TBEPAOro BeLIECTBA
sentoro nseta. 'H SIMP (400 MI'u, CDCl3) 6 ppm 9,13 (s, 1H), 8,67 (s, 1H), 8,48 (s, 1H), 8,30
(d,J =6,4Tn, 1H), 7,65 (s, 1H);, IP-)KXMC m/z 317,1, 319,0 [M+H]".

[00453] Cragusa3: S-(5-¢prop-3-mupuani)-N-[2-(1H-ungon-3-un)rtual-3-
(Tpudropmerna)nupasono|l,S-ajnupumuann-7-amun (I-47)

NH

I

HN

A\
PP
g

N

K pactBopy 7-xnop-5-(5-¢prop-3-nmupunnn)-3-(rpudropmernin)nupasono| 1,5-ajnupumuauna (30
mr, 71,06 mxmons, 1 5kB.) u 2-(1H-ungon-3-un)stanamuna (17,08 mr, 106,59 mxmons, 1,5 3kB.)
B i-PrOH (5 mn) nobaemsiu DIEA (27,55 wmr, 213,18 mkmons, 37,13 mkd, 3,0 3kB.). Cmech
nepeMemmBain npu 60 °C B Teuenue 3 4. PeakIMOHHYIO CMECh KOHIIEHTPUPOBAIU MPU
MOHMYKEHHOM [ABJIEHWH, TMOJIydasi OCTATOK, KOTOPBIH OUHINAIH C MOMOINBIO MPernapaTuBHOM

B2XKX (xononka: Phenomenex Gemini 150*25 mm * 10 mxm; monsuskHas dasza: [Boma (0,05%
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ruapokcu amMmonust 06./06.)-ACN]; B%: 52%-82%, 10 muH) ¢ nocnenyromei uoduinsanuei,
nonyuast  S-(5-¢prop-3-mupuann)-N-[2-(1 H-unnon-3-un)atui]-3-(tpudropmernn)nupaszono| 1,5-
a|nupumuauH-7-amuH (24,84 mr, 45,09 Mxmons, Bbixon 63,5%, uncrora 99,8%, 3HCI) B Bune
TBEpPOTO BermecTsa skentoro nsera. 'H SIMP (400 MI'u, CD30D) 6 ppm 8,77 (yump. s, 1H), 8,67
(s, 1H), 8,28 (s, 1H), 7,91 (d, J = 8,2 I'u, 1H), 7,71-7,63 (m, 1H), 7,12-7,06 (m, 1H), 7,04-6,96
(m, 2H), 6,90 (s, 1H), 6,02 (s, 1H), 3,90 (t, J = 6,1 'y, 2H), 3,16 (t, J = 6,1 I'y, 2H); OP-KXMC
m/z 441,2 [M+H]".

IIpumep 47
[00454] Cunres I-48

OH

[00455] Cxema cunTe3a:

— N NH»
= N N NZ
)\ DIEA >
NS )\
1 N
OH
NH
HBr N
F = \N N
N )\
N 1-48
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[00456] Cramusal: 2-(S-¢prop-3-mupuann)-9-u3onponunii-N-(S-MeTOKCHHHAAH-2-

z /@70/
o

K pactBopy 6-x510p-2-(5-drop-3-nupummn)-9-uzonponun-nypuna (50 mr, 164,55 mxmons, 1 5kB.)
B i-PrOH (5 mn) pobapnsmm DIEA (170,13 wmr, 1,32 mmons, 229,29 wmkin, 8 skB.) u 5-

HJI)IyPHH-6-aMHH

merokcuuHaan-2-amud (33,60 mr, 168,27 mxmons, 1,02 ske., HCl) B armocdepe N2. Cmecs
nepemernBai npu 60 °C B TeueHme 12 u. PeakMOHHYIO CMeCh KOHIIEHTPHPOBAJIU MPH
[OHIDKEHHOM JIaBJIEHHH, MOJy4Yash HeoduineHHbH 2-(5-¢prop-3-mupuani)-9-uzonpomuia-N-(5-
MeTOKCUUHAAH-2-u)nypuH-6-amun (60 mr, 102,80 mxmonsb, Beixon 62,4%, uucrora 71,7%) B
BU/I€ UEPHO-KOPHYHEBOIO Maclia, KOTOpOe NpPHMEHsUIM Ha Ccjlefylomed cramuu 0e3
nononauTensHON ounctku. 'H SIMP (400 MTI'u, CDCls) 6 ppm 11,16 (s, 1H), 9,54 (s, 1H), 8,51
(d,/J=2,9Tu, 1H), 8,45 (d, J=9,0T'y, 1H), 7,83 (s, 1H), 7,17 (d, /= 7,9 T'u, 1H), 6,83 (s, 1H),
6,77 (dd, J =25, 8,3 ', 1H), 4,92 (m, 1H), 4,04 (td, J = 6,1, 12,3 I'y, 1H), 3,84-3,79 (m, 3H),
3,48 (dt,J=7,3, 16,5 Tu, 2H), 3,05-2,92 (m, 2H), 1,22 (d, J= 6,2 T', 6H); IP-KXMC m/z 419,2
[M+H]".

[00457] Cragusa2: 2-(5-¢prop-3-nupuani)-9-u3onponui-/N-(S-MeTOKCHHHIAAH-2-
HI)nypuH-6-amuH (I-48)

OH
NH
= N
F. N
= N N

) .
N
PactBop 2-(5-dTop-3-nupuann)-9-u3onponui-N-(5-MeTOKCUIH TaH- 2- W)y puH-6-amMuHa (60 Mmr,

102,80 mxmons, 1 3kxB.) B HBr (5 M, 60% B Bone) nepemermmanu npu 120 °C B Teuenune 2 4.
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PeakunoHHYIO CMeCh KOHIIEHTPUPOBAJIH MPU MOHIKEHHOM JTABJIEHUH, TOTy4asi OCTaTOK, KOTOPBIH
OYHILIAJIH C MOMOLIBIO mpenapatuBHoit BOXKX (kononka: Phenomenex Gemini C18 250x50mmx 10
MmkM; moaBmwkHas ¢aza: [Boma(0,05%HCI)-ACN]; B%: 40%-70%,10 muH) ¢ mocnenyouiei
mnopummsanueii, nonydas 2-[[2-(5-pTop-3-nupunnn)-9-u30nponui-nypuH-6-ujilaMuHO |MHAaH-
5-om (21,36 wmr, 44,75 mxmons, Beixox 43,5%, uncrota 100%, 2HCI) B Buae TBepmoro BemecTsa
senroro nsera. 'H SIMP (400 MI'y, CD30D) é ppm 9,58 (s, 1H), 9,22 (s, 1H), 8,98 (d, /= 8,4 I'n,
1H), 8,90 (s, 1H), 7,09 (d, J = 8,2 ', 1H), 6,73 (s, 1H), 6,65 (dd, J = 2,4, 8,2 ', 1H), 5,24 (s,
1H), 5,16 (td, J = 6,8, 13,6 ', 1H), 3,46 (ddd, J= 7,2, 12,7, 15,8 ', 2H), 3,02 (dt, J =4,5, 14,9
I'u, 2H), 1,75 (d, J= 6,1 T'u, 6H); OP-KXXMC m/z 405,1 [M+H]*

IIpumep 48
[00458] Cunres I-49

OH

I-49

[00459] Cxema cuHTe3a:

OH

N DIEA —N
| N
NS Sy
N
1
1-49

[00460] Cramusal: 4-[2-[[S-(5-¢pTop-3-nupuania)nupa3zono|l,5-ajnupumuaun-7-
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nia|amuno3Tri| penoa (I-49)

OH

HN
—N
= N \
F = NS =

| N
\N

K pactBopy 7-xnop-5-(5-¢prop-3-nupuann)nupaszono| 1,5-ajnupumuauna (50 mr, 164,89 mxmons,
1 5xB.) B i-PrOH (5 mun) nobasmsiiu DIEA (170,49 wmr, 1,32 mmous, 229,77 Mk, 8 3kB.) u 4-(2-
amuaodTHN)benon (33,93 mr, 247,34 mxmons, 1,50 5kB.) B atmocdepe Na2. Cmech nepemMernuBaii
npu 80 °C B Teuenue 12 u. PeakumoHHYIO CMeCh KOHIIEH TPHPOBAIN IPU OHUKEHHOM JABJICHHUH,
HOJTy4asi OCTATOK, KOTOPBIH OUHINAIN C oMOLIbi0 npenapatuBHoil BOYKX (komonka: Phenomenex
Gemini 150x25mmx 10 mxm; noasuskaas dasa: [Bona(0,05%HCI)-ACN]; B%: 20%-50%, 10 muH)
¢ mnocnenyrouierd smodunmszanueit, monydas 4-[2-[[5-(5-prop-3-nupuamn)nupaszono|1,5-
a|mupumuanH-7-wm |amuHo |3 tui|penon (46,38 mr, 109,83 mxmois, Beixoz 66,6%, unctora 100%,
2HCI) B BuE TBepAOro BemiecTsa skentoro nsera. 'H IMP (400 MI'n, CD3;0D) 6 ppm 8,85-8,75
(m, 2H), 8,27 (d,J=2,2Tu, 1H), 8,09 (td, /=2,3, 9,2 Ty, 1H), 7,07 (d, J = 8,6 ', 2H), 6,65-6,56
(m, 3H), 6,46 (s, 1H), 3,97 (t, J = 6,6 T'u, 2H), 3,00 (t, J = 6,5 T'u, 2H); 3P-XKXMC m/z 350,2
[M+H]".

IIpumep 49
[00461] Cunres I-50
B
0]
HN
—N
g,
F Z | \N =
X
N
I-50
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[00462] Cxema cuHTe3a:

o) N /\)\ o)
o 0% o o o Pd/C, H,
> koH. HCI, MeOH N= > koH. H»,SO,4, AcOH
(0] HO O
Cl 0O
Z>N-N \I
O

O N
N
I
o DIEA

Y

[00463] Cragusl: (6E)-6-I'mppoxcuumuno-SH-unknonentalf][1,3]6en3onnoxcon-7-

J2ses

Cycnensuro 5,6-nuruapouunkionenta[f][1,3]0en3onnokcon-7-ona (0,5 r, 2,84 mmons, 1 3kB.) B

OH

MeOH (45 mun) HarpeBamu 10 45 °C, 3arem nobassisuii u3oneHTUIHHTPUT (539,40 mr, 4,60 MMoUTB,
0,62 mu, 1,62 sxB.) u con. HC1 (12 M B Boge, 0,47 mi, 1,99 3xB.). CMech nepemMernBaid npu
45 °C B Teuenue 1,5 u. Cmech GrIbTpOBan, 0CanoK Ha (GUILTpe MpoMbiBaiH Xoaoqasiv MeOH
(5 M x 2), cyurimg mox BakyymMom, mosydast nponykt (300 mr). @uisTpaT KOHLEH TPUPOBAIIH MTPH
MOHMKEHHOM [ABJIEHHH, MOJiydasi OCTaToK, K koropomy npobaemsuiu MeOH (5 mu), 3atem
¢unbTpoBaNM, CYyLIMJIM TOA Bakyymowm, mojiydas npoaykT (200 mr). Coemunenue (6F)-6-
ruapokcunmuno-5H-uknonenta[f][ 1,3 ]6enzonmnokcon-7-on (500 mr, 2,44 mmons, Beixox 85,8%,
yricrora 100%) monydyanau B BUAE TBEPOOTO BELIECTBA JKEITOTO LIBETA, KOTOPOE MPHMEHSUTH Ha
cremyromei craauu 6e3 nononuuTenbHON ounctku. 'H AMP (400 MI'u, JIMCO-ds) 6 ppm 12,47
(s, 1H), 7,14 (d, J=10,4 T, 2H), 6,18 (s, 2H), 3,64 (s, 2H); OP-XXMC m/z 206,1 [M+H]".
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[00464] Cramusa?2: 6,7-uruapo-SH-nmuxnonenta[f][1,3]0en3oanokcon-6-amMmun

L

K pactBopy (6F)-6-runpokcunmuno-SH-uuknonenta[f][1,3]6en3omuokcon-7-ona (500 mr, 2,44
mmoib, 1 3kB.) B AcCOH (25 mu) u con. H2SO4 (0,3 mut) nobasmsum Pd/C (0,13 1, 10%). Cmecs
nepemernBaiy npu 25 °C B teuenune 12 u B atmocdepe Hz (30 psi). Cmecy dunbrpoBanm,
(GunbTpaT KOHIEHTPUPOBAJIH NPU MOHHKEHHOM JAaBJIEHHWH, MOJy4yash OCTAaTOK, K KOTOPOMY
nobassmu Boxy (50 mut), nosoguiu pH o 10-11 ¢ momompio 2 H. 600. NaOH, skctparupoaiu
JAXM (30 ma x 3). OObenuHeHHbIe OpraHuYeCcKue CIIOU MPOMBIBAJIN COJIEBBIM pacTBOpOoM (20 mut),
cyumsi Hag NaxSO4, GuibTpoBad U KOHIEHTPUPOBAJM NPU MOHIKEHHOM JABJICHUH, TOTyYast
6,7-maruapo-5 H-uuknonenta[ f][ 1,3 ]6enzommokcon-6-amun (250 mr, 1,13 mmons, Bbixon 46,3%,
yncrora 80%) B BUE TBEPAOro BELIECTBA JKEJITOrO BT, KOTOPOE MPUMEHSUIH Ha CIIeAyoLIen
cranuu 6e3 nonomHuTeNbHON ounctku. 'H SIMP (400 MI'u, CDCl3) é ppm 6,68 (s, 2H), 5,90 (s,
2H), 3,91-3,76 (m, 1H), 3,09 (dd, J = 6,8, 15,3 I', 2H), 2,58 (dd, J = 4,9, 15,4 'y, 2H); 3P-

KXMC m/z ITpaBuibHON MacChl He OBLIO HAAEHO.

[00465] Cramus 3: N-(6,7-Aurnapo-SH-uuknonenra|f][1,3]6en30anokcon-6-uu)-5-(5-

¢prop-3-nupuana)nupazono|l,5-ajnupumuaun-7-amun (I-50)

™
(@)
HN
—N
Z N \
F Z . ==

N
o
N
K pactBopy 7-xs0p-5-(5-¢prop-3-nupuaun)nupaszono| 1,5-aJnupumuauna (60 mr, 197,87 MxMoUs,
1 akB.) B i-PrOH (3 mu1) nobasssutu DIEA (127,87 mr, 989,37 mxkmons, 172,33 Mk, 5 3kB.) u 6,7-
muruapo-SH-uuknonenta[f][1,3]6en3oauokcon-6-amun (65,74 wmr, 296,81 mxmonb, 1,5 3kB.).
Cwmecs nepemermmBamm npu 90 °C B treuenune 12 4. PeakinoHHYIO CMeCh KOHIIEHTPHUPOBAH TPH

MOHM>KCHHOM HOAaBJICHUHU, IMOJydasa OCTAaTOK, KOTOpLIﬁ OunImaJIn C IMOMOLIBIO HpeHapaTI/IBHOﬁ
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BOXX (xomonka: Phenomenex Gemini C18 250x50mmx10 w™km; mnoxmsmkHas —asa:
[Boma(0,05%HCI)-ACN]; B%: 40%-70%, 10 muH) ¢ nocnenyouei rnoduansanue, moxyqas N-
(6,7-npuruapo-5SH-uuknonenta[f][1,3]6en30auokcomn-6-ui)-5-(5-prop-3-mupuaun)nupasono| 1,5-
a|nupumuauH-7-amuH (21,53 mr, 46,43 mxmodb, Beixon 23,4%, unctota 99,7%, 2HCI) B Bune
TBEPIOTO BerecTra keroro neera. 'H SIMP (400 MI'y, CD30D) 6 ppm 9,02 (t,J = 1,3 I'u, 1H),
8,81 (d, J=2,6 ', 1H), 8,34-8,29 (m, 1H), 8,28 (d, /=2,2 I'u, 1H), 7,05 (s, 1H), 6,76 (s, 2H),
6,66 (d, J =2,2T'u, 1H), 5,94-5,90 (m, 2H), 5,08 (t,J = 6,8 I'u, 1H), 3,46 (dd, J= 7,7, 15,4 I',
2H), 3,18 (dd, J = 6,3, 15,5 I'u, 2H); 9P-XKXMC m/z 390,1 [M+H]".

IIpumep SO
[00466] Cunres I-51
OH
HN
—~N
Z N N\
F = \N S
NS
N
I-51

[00467] Cxema cuHTe3a:

HN
—~N H,N —N
F = S
= | N DIEA F /| N
x N
N N
1
OH
HN
HBr
F = | \N SN
>
N I-51
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[00468] Cramus 1: S-(5-¢prTop-3-mupuani)-N-(S-MeTOKCHHHAAH-2-HJT)-3-MeTHJI-
nupaszoJo[l,5-ajnupumuanH-7-aMHH

/

O
HN
/ /N
N7\
F X ==
/| N
\S
N

K pacrBopy 7-xmop-5-(5-dprop-3-nmupuauin)-3-merun-nupaszono[1,5-aJnupumuauna (35 wr,
133,25 mxmons, 1,0 9x6.) B i-PrOH (4 M) nobasnsiu DIEA (86,10 mr, 666,24 mxmons, 116,04
MKJI, 5,0 ox6.) 1 S-merokcunamad-2-amun (30 mr, 150,24 mxmonb, 1,13 oxe., cons HCI). Cmech
nepemernBai npu 60 °C B Teuenme 12 u. PeakIMOHHYIO CMeChb KOHIEHTPHPOBAIU IPH
HNOHIDKEHHOM JaByieHnH, mnosy4as S-(5-¢rop-3-nupuani)-N-(5-MeTOKCHHHIaH-2-1IT)-3 -MEeTHJI-
nupasono[ 1,5-a|nupumuaus-7-amun (50 mr, 113,24 mxmons, Beixon 85,0%, uncrorta 88,2%) B
BUJIE MAciia JKeJITOro L[BETa, KOTOPOe MPUMEHSUIN Ha CIeAyIoliel craauu 0e3 AOMOJHUTENbHOI
ounctku. 'H SIMP (400 MTI'u, CDCls) 6 ppm 9,07 (s, 1H), 8,55 (d, J = 2,6 I'u, 1H), 8,21 (d, J =
9,9Tu, 1H), 7,86 (s, 1H), 7,18 (d, J= 8,8 ', 1H), 6,87-6,75 (m, 2H), 6,60 (m, 1H), 6,39 (s, 1H),
4,66 (s, 1H), 3,81 (s, 3H), 3,70-3,64 (m, 4H), 2,39 (s, 3H); OP-XXXMC m/z 390,2 [M+H]".

[00469] Crammsa?2: 2-[[5-(S-¢pTop-3-mupuani)-3-meTuia-nupasono|l,S-ajnupumuann-7-

ni|amuHo|uHaan-S-oa (I-51)

OH
HN
/ /N
NN
F N A
= N

NS
N

5-(5-prop-3-nupunun)-N-(5-MeTOKCUUH qaH-2-1J1)-3-MeTHII-THpa3oo[ 1,5-a|nupumu quH-7-
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amuH (50 mr, 113,24 mxmons, 1 sx6.) nobasnsau 8 HBr (5 mut, 60% B BOzE) U yKa3aHHYIO CMECh
nepemermmBan npu 120 °C B Teuenme 2 4. PeaknMOHHYIO CMeCh KOHLEHTPHPOBAIN IIPU
NOHMYKEHHOM [IaBJICHWH, TMOJIyYasl OCTATOK, KOTOPBIM OUHMINAIH C MOMOINBIO MpenapaTHBHON
BOXX (ycnosus ¢ HCl;xononka: Phenomenex Gemini 150 x 25 mm x10 MkM; moxsmxHas daza:
[Boma(0,05%HCI1)-ACN]; B%: 35%-65%, 10 mun). Xenaemywo ¢pakuuto auopuIn3npoBay,
nonyuast  2-[[5-(5-¢prop-3-mupumuin)-3-metui-nupaszono| 1,5-a |nupumu auH-7-1i|aMuHO |MHAAH-
5-om (15,05 wr, 33,46 mxmounb, Bbixon 29,5%, unctora 99,6%, 2 coms HCI) B Buge tBepmoro
Bemtectra skentoro usera. 'H SIMP (400 MI'u, CD30D) 6 ppm 9,03 (s, 1H), 8,75 (d, J= 2,5 T'n,
1H), 8,31 (td, /=2,3,9,3 ', 1H), 8,07 (s, 1H), 7,08 (d, /= 8,3 I', 1H), 6,89 (s, 1H), 6,72 (s, 1H),
6,68-6,62 (m, 1H), 4,99-4,95 (m, 1H), 3,50-3,41 (m, 2H), 3,21-3,10 (m, 2H), 2,37 (s, 3H), OP-
KXMC m/z 376,1 [M+H]".

IIpumep S1
[00470] Cunre3s I-52
OH
HN
—~N
N,
F % | \N =
N
N
I-52
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[00471] Cxema cuHTe3a:

=

N
N

[00472] Cramgus 1:

a|nupuMHAHH-7-aMHH

K pactBopy 7-x50p-5-(5-¢drop-3-mupumun)nupazono| 1,5-a|nupumugun (50 mr, 164,89 mxmors,
1,0 sxs.) B i-PrOH (6 mu1) nobasnsuiu DIEA (106,56 mr, 824,47 mxmous, 143,61 Mk, 5,0 ox6.) u
S-metokcunnaan-2-amut (35 mr, 175,28 mxmonns, 1,06 sxe., cons HCI). Cmech nepemernsaiu
npu 60 °C B Teuenne 12 u. PeakiimOHHYIO CMeCh KOHIIEH TPUPOBAJIH ITPH IIOHUKEHHOM JIaBJICHUH,
noJjiyyasi OCTATOK KOTOPBIH MPHUMEHSUTH HA CIEAYIOLIel ctaauu 0e3 JOMOJHUTEbHON OYMCTKH.
Coenunenne 5-(5-drop-3-mupumin)-N-(5-merokcunnaas-2-mwi)nupasosno| 1,5-a|nupumu qun-7-
amuH (60 mr, 139,21 mxmons, Beixon 84,4%, uncrora 87,1%) mony4aiu B BUAE Maciia yKEITOrO

usera. 'H SIMP (400 MI'u, CDCLs) & ppm 8,97 (s, 1H), 8,49 (d, J=2,9 T'y, 1H), 8,09 (td, J = 2,3,

& /
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5-(5-prop-3-nupuaun)-V-(S-MmeTokcHHHIAAH-2-HJ1)H Pa30J10[ 1,5-
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9,5 Ty, 1H), 7,94 (d, J=2,2 Ty, 1H), 7,11 (d, J = 8,4 T'y, 1H), 6,79-6,69 (m, 2H), 6,51 (d, J=2,2
Ty, 1H), 6,37 (s, 1H), 4,63-4,55 (m, 1H), 3,77-3,68 (m, 3H), 3,59 (dt, J = 3,0, 6,6 ['u, 4H); IP-
HKXMC m/z 376,2 [M+H]",

[00473] Cramgusa2: 2-[[S-(S-¢pTop-3-nupuania)nupasono|l,S-ajmupumuaun-7-

HJ|aMHHO|HHAAH-S-041

OH
HN
—N
g8
NG N A

N
|
N

5-(5-¢prop-3-nupuaui)-N-(5-merokcunn nas-2-un)nupasono| 1,5-a|nupumugun-7-amun (60 wr,
139,21 mxmons, 1 2x6.) nodasmnsuu 8 HBr (6 M1, 60% B Boze) u cmeck nepemernusany mpu 120 °C
B TeueHue 2 4. PeakIMOHHYIO CMeCh KOHLIEHTPHPOBAJIH MPH MOHUKEHHOM IABJICHUH, MOJyYast
OCTaTOK, KOTOPBIHA OuHInagu ¢ momoinsio npenaparuBaoii BOXKX (ycnosusi ¢ HCI;, konoHka:
Phenomenex Gemini 150 x 25 mm x 10 mkwm; nogsuxnas ¢asa: [Boxa (0,05%HCI)-ACN]; B%:
30%-60%, 10 wmun). Xemaemywo ¢pakuuo nuodummsupoBany, nonyudas 2-[[5-(5-prTop-3-
nupu i) nupasono| 1,5-a|nupumuguH-7-wm|amuso |un nas-5-0i1 (32,33 mr, 72,95 MKMOJTb, BBIXO
52,4%, uncrora 98,0%, 2 cons HCI) B BHae TBepaoro semecTsa xenaroro nsera. 'H SIMP (400
MTIu, CDsOD) ¢ ppm 9,01 (s, 1H), 8,82 (s, 1H), 8,34-8,26 (m, 2H), 7,12-7,05 (m, 2H), 6,73 (s,
1H), 6,69-6,63 (m, 2H), 5,06 (s, 1H), 3,47 (td, J = 8,3, 15,9 I'u, 2H), 3,27-3,15 (m, 2H), OP-
KXMC m/z362,1 [M+H]".

IIpumep S2
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[00474] Cunres I-53
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[00475] Cxema cuHTe3a:
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[00476] Cramusal: S-[4-xJ10p-6-(HKJIONEHTOKCH)IIHPHMHIHH-2-HJI|IHPHAHH-3-

KapOOHHTPHJT
Cl
N N

N

AN N
= Nie
AN

N

K pacreopy nuknonentanona (20,84 mr, 241,96 mxmons, 21,96 Mk, 1,5 sxe.) B TT'® (3 mu)
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nobasmsmn NaH (9,68 wmr, 241,96 mkmonb, 60% B MuHepaidbHOM Macie, 1,5 9xe.). Cmech
nepemeninBagy npu 0 °C B teuenne 30 muH. B ykasanHbIi Bbilie pacTBOp Aobaeisum S5-(4,6-
OUXJIOPIUPHUMHUANH-2- W) nupuauH-3-kapoonutpun (50 mr, 161,31 mxmons, 1 2x6.) U cmech
nepemernnBagu npu 28 °C B Teuenune 12 4. PeakMOHHYIO CMeChb TacWjH MyTeM A00aBIICHUS
NH4Cl (2 mn) u Bomer (1 mi), 3arem skcrparupoBau EtOAc (20 mun x 3). OOvenuHeHHbIE
oprannyeckue ciaou cymmi Hag NaxSO4, GUuiabTpoBaiy U KOHLIEH TPHPOBAIN PH MOHUKEHHOM
JABJICHUH, TTOJTy4asi OCTATOK, KOTOPBIN ouniam ¢ nomobio npenaparusHoit TCX (IT3/EtOAc =
13/1, TCX: TI3/EtOAc = 13/1, R¢ = 0,54), nonyuas 5-[4-x10p-6-(LIUKIONEHTOKCH) MUPHMHINH-
2-un| nupuus-3-kapobonutpuia (35 mr, 108,23 mxmons, Bexon 67,1%, unctora 93,0%) B BUAE
TBeporo Bemectsa Gesoro usera. 'H SIMP (400 MI'u, CD30D) 6 ppm 9,70 (d, J = 2,2 I'u, 1H),
9,04 (d,J=2,0Tu, 1H), 9,01 (t, J=2,1 I'u, 1H), 6,91 (s, 1H), 5,72-5,67 (m, J=3,1, 6,0 I'u, 1H),
2,15-2,08 (m, 2H), 1,95-1,88 (m, 2H), 1,87-1,83 (m, 2H), 1,77-1,70 (m, 2H); OP-KXMC m/z
301,1 [M+H]".

[00477] Cragus 2: S-[4-(IluxiaonenTokcu)-6-[2-(1H-ungou-3-
HJ1)I THJIAMHHO | NHpUMHIHH-2- 11| nHpuanH-3-kapoonuTpua (I-53)

NH

I

HN

5-[4-x10p-6-(UKIIOTIEH TOKCH )TUPUMUANH-2-1JI |[mupuauH-3-kapoonutpun (60  wmr, 185,54
MKMOJIb, 1 9k8.), 2-(1 H-ungon-3-un)stanamus (74,32 wmr, 463,85 mxmons, 2,5 sx6.) u DIEA (23,98
mr, 185,54 mxmosb, 32,32 Mk, 1 5x6.) momemanu B TPyOKY ¢ MUKPOBOJIHOBBIM H3JTyUE€HUEM B i-
PrOH (4 mn). I'epmernsuposanHyto TpyOky HarpeBasu npu 135 °C B Teuenue 3 4 npu oOpaboTke
MHKPOBOJIHOBBIM H3Ty4eHHEM. PeakUHOHHYIO CMECh KOHIEHTPHPOBAJIHM MPH IOHUYKEHHOM
JABJIEHUH, MOJIy4yasi OCTATOK, KOTOPBIA OYHIIANN C TOMOILIBIO npenapatuBHoil BOXKX (komoHka:
Phenomenex Synergi C18 250*50 mm * 10 mkm; nonsmkHas ¢aza: [Boga(0,05%HCI)-ACN];B%:

60%-90%,10 muH) ¢ mocnenyrwLel uodrinusanueii, noaydas S-[4-(uuknonentokcu)-6-[2-(1H-
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UHI0JT-3-W1)3THIAMUHO |TUPUMU AMH- 2-WJ1 [Tu puauH-3-kapoonutpui (21,28 mr, 39,58 mkmoss,
Beixon 21,3%, umucrora 99,3%, 3HCI) B BUme TBepmoOro Bemectsa xentoro nsera. 'H SIMP (400
MIu, CDs0OD) 6 ppm 10,81 (yump. s, 1H), 9,61 (s, 1H), 9,10 (d, J= 2,0 'y, 1H), 8,87 (s, 1H),
7,56 (d, J= 7,9 I'u, 1H), 7,46 (yuwmp. s, 1H), 7,31 (d, J = 8,2 I'u, 1H), 7,21-7,15 (m, 1H), 7,07-
7,01 (m, 1H), 7,00-6,94 (m, 1H), 5,72 (s, 1H), 5,39 (ywup. s, 1H), 3,68 (yump. s, 2H), 2,96 (t, J =
7,4Tu, 2H), 1,96 (d, J=6,0 ', 2H), 1,74-1,64 (m, 4H), 1,62-1,52 (m, 2H); 9P-)KXMC m/z 425,2
[M+H]".

IIpumep S3
[00478] Cunres 1-54
] NH
HN
NZ |
N /k
A X
= N~ O
X
N
I-54
[00479] Cxema cuHTe3a:
Cl
NC B(OH
X NT X
0
NS N - N\\ | _ H >
)I\ P Pd(dppf)Cly, NapCOs, i X N cl Tre NaH
| N Cl 1,4-guokcaH, H20, _
80°C, 30 MuH N

Vi
A
Z/
-
>7

 J

Vi
\

74
-
>7

| NaH | N
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[00480] Cramusal: S-(4,6-AuxnopnHpHMHAHH-2-AI)IHPHARH-3-KAPOOHHTPHI

Cl
NT
Na. |
AN pZ
| X N Cl
/
N

Cmech 4,6-muxnop-2-uop-nupumuauaa (813,84 wmr, 291 wmmoms, 1 o9x6.), (5-umano-3-
nupu1)60poHoBoi kuciotsl (409,00 mr, 2,76 mmons, 0,95 sxe.), Pd(dppf)Clz (212,96 mr, 291,04
MKMOJIb, 0,1 9k8.), NayCOs3 (925,42 wmr, 8,73 mmons, 3,0 sx6.) u Bogsl (2,4 mi) B 1,4-nuokcane (12
MJT) lerasupoBajii 1 npoaysaiu nocpenctsoM N 3 pasa, 3areM cMech nepeMernnsaiy mpu 80 °C
B reueHne 1 u B armocepe Na. Peakunonnyio cmecs pazbasisuin EtOAc (50 mu) u punsTposasu
yepes ci10ii Henuta. GuibTpar KOHLEH TPUPOBAH [TPU MTOHIKEHHOM JaBJIEHHH, ITOJTy4ast OCTATOK,
KOTOPBIH OUHINAIN C TOMOLIBI0 (uii-xpomarorpadun Ha cuukarese (ot [II13/EtOAC=100/1 oo
5/1, TCX: II9/EtOAc = 5/1, Re = 0,7), nonyuast 5-(4,6- iuxXJIOPITHPHUMHE I H-2-HJT) THPHIUH-3-
kapooruTpm (180 mr, 580,71 mxmous, Beixox 20,0%, uncrora 81,0%) B BHIE TBEPAOTO BEILIIECTBA
senrtoro npeta. 'H SIMP (400 MI'u, CDCl3) 6 ppm 9,81 (d, J = 2,4 I'u, 1H), 9,03 (d, J=2,0 T'ny,
1H), 8,99 (d, J= 2,0 T, 1H), 7,44 (s, 1H); DP-XKXMC m/z 250,9, 252,9 [M+H]".

[00481] Cramusa?2:  5-(4-xJ10p-6-H30NPONOKCH-ITHPHMHIHH-2- W )THPHAHH-3-

KapOOHHTPHJT

K pacteopy i-PrOH (9,69 mr, 161,31 mxmons, 12,35 mxi, 1 9x6.) B TT'® (3 M) nobasnsiu NaH
(6,45 wr, 161,31 mxmonb, 60%, 1 sx6.). Cmech nepemernBaiu npu 0 °C B Teuenue 30 muH. B
yKa3aHHbBIN BBILIE PACTBOP A00aBIsH S-(4,6-IUXIOPITHPUMHEAN H-2-WJT)[TH PUTHH-3-KapOOHU TPHJT
(50 mr, 161,31 mxmons, 1 9x8.). Cmeck nepemermnBaiu npu 28 °C B Teuenne 12 4. Peakunonnyo
CMeCh KOHIIEH TPHPOBAIN TPH NMOHWKEHHOM JaBJICHHH, ITOJTy4dasl OCTATOK, KOTOPBIH pa30aBisn
NH4Cl (30 ™) u skcrparuposamun EtOAc (30 mn x 3). OOGbenuHeHHBIE OpraHHYECKHe CIION

cyummd Hag NaxSO4, GUIbTpOBAIM M KOHLEHTPUPOBAJIM MPU MOHIKEHHOM JaBJIEHUH, TIOTy4Yast
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OCTaTOK, KOTOpBIH ouminaigu ¢ momoupio npemnapatuBaoit TCX (IT9/EtOAc = 10/1, TCX:
II3/EtOAc = 10/1, R¢ = 0,55), nonyuas 5-(4-X710p-6-H30MPONOKCH-TUPUMUIHH-2-UJ) THPUIHH-
3-kapOonuTtpmi (25 mr, 87,37 mxmob, Berxon 54,2%, uncrora 96,0%) B BiIE TBEPAOro BELIECTRA
6enoro neera. 'H SIMP (400 MI'u, CD30D) é ppm 9,70 (s, 1H), 9,05 (d, J =2,0 ', 1H), 9,01 (4,
J=2,1Tn, 1H), 6,90 (s, 1H), 5,61 (td, J= 6,3, 12,4 'y, 1H), 1,44 (d, J = 6,2 I'u, 6H), OP-KXMC
m/z 275,1 [M+H]".

[00482] Cramus 3: 5-[4-[2-(1H-uHA0J-3-HJ1)3 THIAMHHO|-6-H30NPONOKCH-ITH PHMH/IH H-

2-na|nupuauH-3-kapoonutpua (1-54)

5-(4-x710p-6-U30NPONIOKCU-TTHPUMHU AMH-2-HJT ) TUpUIUH-3-KapOoouuTpust (25 mr, 91,01 mxmons, 1
oK8.), 2-(1 H-un non-3-un)aranamud (21,87 mr, 136,51 mxmons, 1,5 sxe.) u DIEA (35,29 mr, 273,02
MKMOJIb, 47,56 MKJI, 3 9K6.) IOMeInaji B TPYOKY ¢ MUKPOBOJIHOBBIM H3styueHueMm B i-PrOH (3 mur).
I'epmerusupoBannyo TpyOky HarpeBasu mpu 135 °C B Teuenwme 5 u mnpu oOpaboTtke
MHUKPOBOJIHOBBIM H3JIydeHHEM. PeakIMOHHYIO CMeCh KOHIEHTPHUPOBAJIHM MPH MOHUKEHHOM
JaBJIEHUH, MOJTyYasi OCTATOK, KOTOPBIH OuMIIaiu ¢ oMol npenapatiueaoil BOXKX (komoHka:
Phenomenex Synergi C18 250*50 mm * 10 mxm; noxsikHas ¢asa: [Boga(0,05%HCI)-ACN];B%:
55%-85%,10 wmunH) c nocnedywiled Jmodwinzauued, monydas S-[4-[2-(1H-ungon-3-
WJT)3THJIAMHHO |-6-H 301 POTTOKCH-TTH PUMU I H-2 -1 |TupuanH-3-kapOorutpun (16,5 wmr, 32,17
MKMOJIb, BBIXON 35,3%, uncrora 99,0%, 3HCI) B Bune TBepnoro BemecTtsa xentoro msera. 'H
SIMP (400 MI'u, AMCO-ds) 6 ppm 10,84 (s, 1H), 9,62 (s, 1H), 9,12 (d, J= 2,0 I'u, 1H), 8,90 (s,
1H), 7,58 (d,J=8,4Tu, 1H), 7,33 (d, J= 7,9 'y, 1H), 7,20 (s, 1H), 7,09-7,02 (m, 1H), 7,01-6,95
(m, 1H), 5,74 (s, 1H), 5,41-5,30 (m, 1H), 3,71 (m, 2H), 2,97 (t, /= 7,3 T'u, 2H), 1,31 (d, J=6,2
I'u, 6H); OP-XKXMC m/z 399,2 [M+H]".

IIpumep 54
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[00483] Cunres I-55

l NH
HN
—N
= N\
F = \N =
N O
I-55

[00484] Cxema cuHTe3a:

I NH
HN/\/EQ
T

NH

2 N/N\ =z
F X S
Z | N T4P
N OH
N 1 0

[00485] Cramusal: [5-(S-¢prop-3-nupuann)-7-[2-(1H-ungoun-3-
WP THIAMHHO|nHpa300[ 1,5-a|mupumuaun-3-ui|-(1-nunepuauia)meranox (I-55)

NH

@ﬂi@

K pacTBopy 5-(5-dprop-3-nupunun)-7-[2-(1 H-unmon-3-un)atunamuno Jnupa3ono| 1,5-

a]nupumuans-3-kapbonosor kucnotsl (50 mr, 120,07 mxmons, 1 sx6.) B nupuauHe (2 mi)

nobGassti unepuant (15,34 mr, 180,11 mxmons, 17,79 Mk, 1,5 sx6.) u T3P (152,82 wmr, 240,15

MKMOJIb, 142,82 mkit, 50%, 2 ox6.). Cmecs nepemerntupanu npu 25 °C B reuenue 12 1 B atmochepe

No. PeaKL[I/IOHHYIO CMECh KOHUCHTPHUPOBAJIM IPU IMOHMKCHHOM HOAaBJICHUHU, MOJIydas OCTaToOK,

kotopseiii paszbasisuin EtOAc (10 mi) u skctparupoanu EtOAc (30 mn x 3). OOvenuHeHHbIE
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OpraHWYecKHe CJIOM MPOMBIBAIM coneBbiM pactBopoM (10 wmut), cymwmmm Haxgy NaxSOs,
(GunbTpOBAM M KOHIEHTPUPOBAJIH MpPHU MOHWKEHHOM [ABJIEHHH, MOJydas OCTaTOK, KOTOPBIH
ouMIIaIM ¢ oMol npenapariuBHoil BOXKX (kononka: Phenomenex Gemini 150%25 mm * 10
MkM; nomewkHas ¢asza: [Boma(0,05%HCI)-ACN];B%: 42%-72%,10 muH) ¢ mOCIeayroen
nrouIM3aLKeH, noJTyyast [5-(5-dbrop-3-mupuaun)-7-[2-(1 H-ungon-3-
wi)3THNIaMuHO Jnupasono| 1,5-aJnupumunus-3-uin|-(1-nunepunun)meranon (12,74 wmr, 21,49
MKMOJIb, BbIxon 17,9%, uncrora 100,0%, 3HCI) B Buzme TBepmoro Bemectsa Georo nsera. 'H
SAMP (400 MI'u, CDs;0OD) ¢ ppm 8,72-8,68 (m, 1H), 8,57 (s, 1H), 8,34 (s, 1H), 7,71 (td J = 2,4,
8,9 Iy, 1H), 7,60 (d, J= 7,9 I'u, 1H), 7,14 (d, J= 7,9 'y, 1H), 7,02-6,96 (m, 2H), 6,94-6,89 (m,
1H), 6,03 (s, 1H), 4,00 (t, J = 6,0 ', 2H), 3,71 (m, 4H), 3,23 (t, J = 6,1 I'u, 2H), 1,75 (m, 2H),
1,68 (m, 4H); OP-XXXMC m/z 484,2 [M+H]".

IIpumep S5
[00486] Cunre3 I-56
! NH
HN
= N/N\
F = \N =
NS N/
N O \
I-56
[00487] Cxema cuHTe3a:
NH
NH ,
I
HN y HN
7NN S \(j/%\N/N\
N Ny =, HATU P \N =
Y Ho!  © Sy S N\/

1-56
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[00488] Cramgusal: S-(5-¢prop-3-mupuann)-7-[2-(1H-uagon-3-ua)dTuiaamuno|-N,N-

AHMETHJI-IHPa3010[ 1,5-a|mupumuaun-3-kapooxkcamua (1-56)

/ NH
HN
N
~ >N \
NG Ny S
| /
n N
N o \

Cmechb 5-(5-drop-3-mupuauin)-7-[2-(1 H-unmon-3-un)stuinamMmuso | nupasono| 1, 5-a|nupumuans-3-
kapOoHOBOHM KucyioTel (40 Mr, 96,06 mxmonb, 1 9x6.), N-metunmeranamuna (23,50 mr, 288,18
MKMOJTb, 3 9x6., HCI) u T3P (611,29 mr, 960,60 mxmonb, 571,30 mxit, 50% B EtOAc, 10 sxs.) B
nupuauHe (5 mu) nepemewnBanu npu 30 °C B Teuenne 12 u. CMech KOHLEHTPUPOBAIU MPH
MIOHUYKEHHOM JaBJIEHUH, TIOJTy4asi OCTATOK, KOTOpbIit pazbasssuiu EtOAc (20 mun) u Boxoit (20 mi),
skcrparuposau EtOAc (20 ma x 3), cyumin Hag NaxSOs, GuiabTpoBaiu # KOHUEHTPUPOBAIIH
[PU TOHM)KEHHOM JABJIEHUH, TIOJIyYasi OCTATOK, KOTOPBIN OUYHINAJIH C TOMOLIBIO ITPenapaTUBHOM
BOXX (xononka: Phenomenex Gemini 150*25 mm * 10 mkm; momemwkHas ¢asa: [Bona
(0,05%HCI)-ACN]; B%: 33%-63%, 10 muH), nony4as 5-(5-brop-3-nmupuaun)-7-[2-(1 H-unmon-
3-un)stunamuHo |-V, N-numetii-niupasono| 1,5-a]nupumunus-3-kapbokcamua (16,67 mr, 29,67
MKMOJIb, BIxo# 30,9%, uncrora 98,4%, 3HCI) B Bune TBepaoro BemecTsa keatoro nsera. 'H
AMP (400 MI'u, IMCO-ds) 6 ppm 10,82 (yump. s, 1H), 9,12 (s, 1H), 8,69 (d, J = 3,2 T'u, 1H),
8,43 (t, /= 6,0 I'u, 1H), 8,31 (s, 1H), 8,21 (d, /=10,0 ', 1H), 7,63 (d, J= 7,6 T'y, 1H), 7,29 (d,
J=8,0Tu, 1H), 7,23 (d, /= 1,6 T'u, 1H), 7,07-7,02 (m, 1H), 7,00-6,97 (m, 1H), 6,78 (s, 1H), 3,87
(q,J=6,8Tn, 2H), 3,16-3,03 (m, 8H); OP-XKXMC m/z 4442 [M+H] ~.

IIpumep S6
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[00489] Cunres I-57

I NH
HN
—N
=~ N \
F = \N =
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N O
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[00490] Cxema cuHTe3a:
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, / NH
HN
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/s ~NF Y
x N
N O \ X
O— N O
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[00491] Cragusal: 1-[S-(5-¢pTop-3-mupuaunn)-7-[2-(1H-ungon-3-

WP THIaMmuHo|nupa3ono| 1,5-ajnupumuaun-3-uil3tanon (I-57)

NH
|
HN
F. = | \N —
N
N 0]

K pactBopy 5-(5-¢rop-3-nupuamn)-7-[2-(1H-us0mn-3-ui)3THIaMUuHO | -N-MeTOKCH-N-MeTHIT-
nupasono[1,5-a]nupumuans-3-kapbokcamuga (50 mr, 96,85 mxmous, 1 2x6.) B TT'® (10 mut) mo
kamsiM nobasiasuin MeMgBr (3 M B Et,0O, 4,68 mi, 145,10 sx6.) npu 25 °C. 3atem cmech

nepemerreany npu 25 °C B teuenue 0,5 u. Cmech racumu Hac. NH4Cl (20 mu), sxkcTparupoaiu

292



EtOAc (20 ma x 3), cyurmum Hag NaxSOs, GUIbTpOBaIM U KOHIIEHTPUPOBAJIU MPU MOHMKEHHOM
JAaBJICHUH, TIOJTyYasi OCTATOK, KOTOPBIH ouninaiu ¢ momoinsko npenapatusaon TCX (S10;, [T3/9A
= 1/1, R¢ = 0,56), 3arem ouninanu ¢ nomouipio npenaparuBHoii BOXXX (kononka: Phenomenex
Gemini 150*25 mm * 10 mxm; momemkHas ¢aza: [Boma(0,05%HCI)-ACN]; B%: 40%-70%, 10
MuH), nomyudas  1-[5-(5-¢Top-3-nmupunnn)-7-[2-(1H-unnon-3-uwn)3tunamuno Jnupasono| 1,5-
a|mupumuauH-3-mi|3tanod (17,52 mr, 32,98 mxmons, Beixon 34,1%, uucrora 98,6%, 3HCI) B
BHJIE TBEPIOTO BemecTra kentoro neera. 'H SIMP (400 MI'u, IMCO-ds) 6 ppm 10,81 (ymuwup. s,
1H), 9,16 (s, 1H), 8,72 (d, J=2,8T'u, 1H), 8,62 (t, /= 6,4 T'ny, 1H), 8,53 (s, 1H), 8,23 (d, /= 10,0
I'u, 1H), 7,65 (d,J=28,0I'u, 1H), 7,28 (d, /= 8,0 I'u, 1H), 7,20 (d, J= 2,0 I', 1H), 7,06-7,03 (m,
1H), 7,02-6,99 (m, 1H), 6,87 (s, 1H), 3,89 (q, J = 6,8 I', 2H), 3,14 (t, J = 7,2 ', 2H), 2,72 (s,
3H); OP-KXMC m/z 415,2 [M+H]".

IIpumep S7
[00492] Cunres I-58
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[00493] Cxema cuHTe3a:

NH NH
I HN
NH NBoc
F ~ ~ T3P, nupnann F
z N
\N g OH 0 \\/NBoc
1 I NH
NH
HCI/MeOH a N/N
=~
F Z \N

2
=

[00494] Cragusal: mpem-6yrun 4-[5-(5-prop-3-nupuaunn)-7-[2-(1H-ungon-3-

WP THIAMHHO|nHpa3010[ 1,5-a|nupumuauH-3-kapoonuni|nunepa3un- 1-kapookcuaar

lNH
HN
—N
ZZN| \
F = \N =

N\/\\/\NBOC
N 0]

Cmecb  5-(5-prop-3-mupummn)-7-[2-(1 H-unnomn-3-un)stunaMuso | mupazono| 1,5-a | nupumu nuH-
3-kapbonosoit kuciaotsel (50 mr, 120,07 Mmxmons, 1 9xs.), mpem-0yTin nunepas3uH-1-kapbokcunara
(26,84 wmr, 144,09 mxmonsb, 1,2 sxe.) u TP (382,06 mr, 600,37 mxmons, 357,06 Mk, 50%, S oxe.)
B nupuauHe (1 M) nepemermBanu npu 25 °C B TeueHune 16 4. PeakunoHHYIO CMeCh raCHIIA BOAOM
(5 M) n skcrparupoam EtOAc (10 mu x 3). Opranmueckuii cnoi cymmmn Hax NaxSOq,
(bMIETPOBAN M KOHIEHTPHUPOBAIN NPH MOHMKEHHOM JABJIEHHH A0 CYXOrO COCTOSTHHS, IONydast

mpen-Oy T 4-[5-(5-¢prop-3-nupuaun)-7-[2-(1 H-ungon-3-un)stunamuso Jmupasono| 1,5-
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a|nupumuanH-3-kapOoHu |nunepasut- 1 -kapookcunar (100 Mr, HEOUHIIIEHHBII) B BUI€ TBEPAOTO
BEIleCTBA KOPUYHEBOI'O [[BETa, KOTOPOE MPUMEHSUTH HETIOCPEACTBEHHO Ha CIIeAYIOLel craauu 0e3

IOIMOJIHATEILHON OUUCTKH.

[00495] Cramusa2: [S-(S-¢prop-3-mupuann)-7-[2-(1H-uuaoua-3-
HJI)ITHIAMHHO|nHpa3010[ 1,5-a|nupumuann-3-ui|-nunepasun-1-uia-meranoH (I-58)

NH

I

K pacTBopy mpem-0ytui-4-[5-(5-prop-3-nupuguin)-7-[2-(1 H-uHa01-3-1I1)3 THIAMHHO |
nupasono[ 1,5-anupumu nuH-3-kapoonu |nunepasus- 1 -kapookcunata (100 mr, 171,04 MKkMOJTB,
1 sx6.) B MeOH (3 mu1) nobasmisiin HCI/MeOH (4 M, 3 mu1) u 3aTeM cMeCh IepeMeLInBaIi IpH
25 °C B Teuenue 2 4. PeakumMOHHYIO CMECh KOHIEHTPHPOBAJIM MpPU MOHUKEHHOM JABJICHUH,
nojiyyasi OCTATOK, KOTOPBIM OYHINAIM C TMOMOLIBK mpernapatuBHod BIXX (komoHka:
Phenomenex Gemini 150*25 mm * 10 mxm; noasukaast daza: [Boaa (0,05% ruapokcux aMMOHUS
00./00.)-ACN]; B%: 20%-50%, 10 mun). Xenaemyro ¢pakuuto JHOPUIA3UPOBAIH, MOTyYas [S-
(5-prop-3-mupuann)-7-[ 2-(1 H-unaomn-3-un)3tunaMuo Jnupaszono| 1,5-aJnupumuaua-3-ui|-
nunepasuH-1-mn-meranon (19,42 mr, 39,99 mkmons, Beixon 23,4%, uucrora 99,8%) B BUIE
TBEPIOTO BEIECTBA IpsazHo-Oenoro neera. 'H SIMP (400 MI'u, JIMCO-ds) 6 ppm 10,80 (s, 1H),
9,12 (s, 1H), 8,69 (d, J=2,8 'y, 1H), 8,41 (t, J=6,0 I'u, 1H), 8,32 (s, 1H), 8,23-8,16 (m, 1H),
7,63 (d,J=8,4Tn, 1H), 7,29 (d, J=8,0I'y, 1H), 7,22 (d,J=2,4Tu, 1H), 7,05 (t, /=72 Tu, 1H),
7,00-6,95 (m, 1H), 6,77 (s, 1H), 3,87 (q, J = 6,8 'y, 2H), 3,54 (m, 4H), 3,13 (t, /= 7,2 'y, 2H),
2,77-2,73 (m, 4H); OP-XKXXMC m/z 485,2 [M+H]".

IIpumep S8
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[00496] Cunres I-59

I NH
HN
N7 P
F AN
=z | 0
N
N
I-59
[00497] Cxema cuHTe3a:
I NH NH OH
O%ééo HZN/\/EQ ’
)\ &)
/ >
M N/ I -
\ )\/Ik
Cl Cl
Cl X Cl
l NH OIH I NH
HN F | X B\OH HN
P
NZ N N - NZ N

|
Pd(dppf)Cl,, Cs,CO |
Cl)\/ko (dppf)Cl,, Cs,CO3 = o o

O e

1-59

J

[00498] Cramusal: 4,6-Auxsop-N-[2-(1H-uHx0/1-3-HJ1)3THII| IHPHMHIHH-2-aMHH
NH

K cycnensuu 2-(1 H-ungon-3-un)3ranamuna (666,18 mr, 4,16 mmons, 1,05 sxs.) B cyxom TT'® (10
mu1) nobasssuin NaH (223,55 wmr, 5,59 mmons, 60% B muHepanbHOM macie, 1,41 5k6.) B neasHOi

6ane u N». Ilocie nepemernBanusi B Tedenne 30 MHH CyCcrneH3HI0 oxyaxaamn 10 -60 °C u no
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KarIsiM 100aBJISUTH PacTBOp 4,6-1uXxIiop-2-MeTiicybGonui-nupumuansa (900 mr, 3,96 Mmosb,
1,0 2x6.) B cyxom TT'® (10 mu1) 1 nopaep:kuBaiiu remneparypy Huxe -55 °C. [TonyueHHyO cMeCh
nepeMennBaid B teueHue 1 u mpu -55 °C. Peakuumonnyio cmech BiuBaimu B Boxy (100 mur)
memieHHO u 3kctparupoBaim EtOAc (50 mn x 3). OObenuHeHHBIE OpPraHUYeCKHE CIIOH
IPOMBIBAJIH COJIEBBIM PAacTBOPOM, Cyurii Haa Na;SOs U KOHIEHTPUPOBAJIH, MOTyYasi OCTATOK,
KOTOPBIN OYHINAIN C TOMOLIBIO (pratn-xpomartorpaduu va cumkarene (ot [I9/EtOAc = 100/1 no
2/1, TCX: TII9/EtOAc = 3/1, Rf = 0,45), nonyuas 4,6-muxmnop-N-[2-(1H-unmon-3-
w1)3THI  nupuMuanH-2-amue (840 mr, 2,68 mmonb, BeIxoa 67,6%, umcrota 98,0%) B BUIE
TBepaoro Bemectsa Genoro neera. 'H AMP (400 MI'u, CDCl3) 6 ppm 8,04 (s, 1H), 7,68 (d, J =
7,9Tn, 1H), 7,36 (d, J= 7,9 I'y, 1H), 7,23 (dt, J= 1,1, 7,6 'y, 1H), 7,19-7,14 (m, 1H), 6,98 (d, J
=2,2Tu, 1H), 6,59 (s, 1H), 5,74 (s, 1H), 3,83-3,73 (m, 2H), 3,07 (t, J = 6,8 ', 2H); DP-)KXMC
m/z 307,0,309,0 [M+H]".

[00499] Cramgus2: 4-xaop-6-(nuxaonenToxcu)-N-[2-(1H-unxon-3-

HJI)3THJI| THPHMHAHH-2-aMHH

K pactBopy NaH (30,63 mr, 765,68 Mmkmosb, 60% B MuHepanbHoM Macie, 1,2 ox6.) 8 TT® (3 mur)
nobaeysin  uuksoneHtanon (57,71 wmr, 669,97 mkmonb, 60,81 wmxm, 1,05 sx6.). Cmech
nepemerrany mpu 0 °C B reuenne 30 muH. B yka3aHHBIN BbILIE paCTBOP 100aBIIsLH 4,6-1UXIIOP-
N-[2-(1H-unpon-3-un)atui|nupumu aua-2-amud (200 mr, 638,07 mxmonb, 1 9x6.) U cMech
nepeMemmBai npu 15 °C B Teuenne 12 4. PeakiIMOHHYKO CMeCh KOHIIEHTPUPOBAJA MPH
MOHIKEHHOM TaBJICHUH, noJTyJast 4-xj10p-6-(1mKonenTokcu )-N-[ 2-(1 H-ungon-3-
wun)aTi | mupumuanH-2-amud (170 mr, 309,66 mxmons, Beixon 48,5%, uncrota 65,0%) B BHIE
TBEPIOTO BELIECTBA JKEJIITOrO I[BETA, KOTOpOEe MpPHUMEHSIM Ha CleAymiouleii craauu 0Oe3

nononauTensHoN ounctku. 'H SIMP (400 MI'u, CDCls) 6 ppm 8,03 (s, 1H), 7,66 (t, J = 7,5 T'n,
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1H), 7,39 (d, J = 8,2 T'u, 1H), 7,25-7,19 (m, 1H), 7,18-7,10 (m, 1H), 7,08-7,02 (m, 1H), 6,60 (s,
1H), 5,98 (s, 1H), 5,31 (m, 1H), 3,80-3,72 (m, 2H), 3,11-3,04 (m, 2H), 2,01-1,54 (m, 8H); IP-
KXMC m/z 357,1, 358,1 [M+H]".

[00500] Cramusa3: 4-(HuxaonenToxkcu)-6-(S-¢prop-3-nmupuani)-N-[2-(1H-nuunon-3-

HJI)ITHA|nHpUMHAHH-2-amuH (I-59)

4-x510p-6-(1uKsoneHTokcu )-N-[2-(1 H-unnon-3-un)atui |nupumuand-2-amua (170 mr, 304,89
MKMOJIb, 1 9K8.), (5-dTop-3-mupuamn)boporosyro kucioty (128,88 mr, 914,67 Mxmostb, 3 9K8.),
Cs2CO3 (298,02 mr, 914,67 mxmonsb, 3,0 oxe.) u Pd(dppf)Clz (22,31 mr, 30,49 mxmons, 0,1 oke.)
NOMelaid B TPYOKY C MHKPOBOJIHOBBIM u3iiyueHHeM B 1,4-muokcane (6 mut) u Boxe (1,2 mu).
I'epmerusupoBannyo TpyOky HarpeBamu npu 80 °C B Tteuenne 30 muH mpu oOpaboTke
MHKPOBOJIHOBBIM ~H3JIydeHHeM. PeakimoHHy0 cmecs pazbaemsuin EtOAc (100 wmi) wu
bunbpTpoBaIN yepe3 cCioil uenuta. @UIBTPAT KOHLEHTPHUPOBAIU MPH MOHIKEHHOM aBJIEHUH,
nojiyyasi OCTaTOK, KOTOPBIH OYMINAIN C MOMOLIBIO Quidin-Xxpomarorpaduu Ha cuiukarene (OT
II3/EtOAc = 100/1 mo 2/1, TCX: II3/EtOAc = 3/1, Rs = 0,40), 3aTeM MOBTOPHO OYHILNAIH C
nomoinbo npenapatusHoit BOXKX (ycnosust ¢ HCL, xononka: Phenomenex Gemini 150 x 25 mm
x 10 mxwm; moaemxkHas ¢asza: [Boma(0,05%HCI)-ACN]; B%: 48%-78%,10 mun). XKenaemyro
¢dpakuuo guoduIusnpoBanu, nonayuas 4-(LHKIONEHTOKCH)-6-(5-drop-3-nupumin)-N-[2-(1H-
UHI0JT-3-11)3 T |[mHpuMuAnH-2-aMuH (25,91 mr, 48,46 mxmous, Beixona 15,9%, uncrora 98,5%,
cons 3HCI) B BUAE TBepaoro Bemiectsa keroro nsera. 'H SIMP (400 MI'u, CDCls) 6 ppm 9,13
(s, 1H), 8,88 (s, 1H), 8,64 (s, 1H), 8,40 (d, /= 7,3 'y, 1H), 8,15 (s, 1H), 7,63 (d, J= 7,8 T';, 1H),
7,38 (d, J=8,0 I'u, 1H), 7,25 (s, 1H), 7,20 (t, J = 7,4 T'y, 1H), 7,15-7,09 (m, 1H), 6,32 (s, 1H),
5,27 (s, 1H), 3,85 (q, J = 6,5 T', 2H), 3,17 (t, J = 6,8 T', 2H), 1,94 (d, J = 5,8 'y, 2H), 1,84-1,74
(m, 4H), 1,70-1,62 (m, 2H); OP-)KXMC m/z 418,2 [M+H]".
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IIpumep S9
[00501] Cunres I-60

I NH
HN
N7 |
F. NS
Z | N N/\
NS K/NH
N
1-60
[00502] Cxema cuHTe3a:
NH NH

HN
HN K/ HN

NH
= > =
_ N)l DIEA., i-PrOH, w/s , 150 °C N)j\
NS
= F. Z ™

|
| N Cl | N N/\
K/NH

NS
N \N

1-60

[00503] Cragmsal: 2-(5-¢prop-3-mupuamni)-N-[2-(1H-ungon-3-ua)3Tual-6-nunepasus-1-

I/IJI-HI/IpI/IMI/IIlI/IH-"--aMI/IH

NH
|
HN
N |
N K/NH
N

Cmechb 6-x510p-2-(5-pTop-3-mupuann)-N-[2-(1H-ungon-3-wn)atun | nupumuans-4-amuna (60 mr,
161,50 mxmons, 1 9xe.), nunepasuna (139,11 mr, 1,61 mmons, 10 sxe.) u DIEA (104,36 mr, 807,49
MKMoOub, 140,65 Mk, S 9x6.) B i-PrOH (3 mut) mioTHO 3akpeiBaiu u oOmydanu npu odpaboTke

MHUKPOBOJIHOBbIM u3nydyeHueM (4 Oap) mpu 150 °C B TeueHue 2 4. PeakunmoHHYIO CMeEChH
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KOHLIEHTPUPOBAJIH MPU MOHMKEHHOM JTABJIEHHUH IO CYXOTO COCTOSHHUSI, TTOTyYasi OCTaTOK, KOTOPBIit
ounam ¢ momousko npenaparuHoi BOXX (kononka: Phenomenex Gemini C18 250*50 mm *
10 wmkwm; nmomsmxknas ¢asa: [Boma (0,05%HCI)-ACN]; B%: 8%-38%, 10 mun). XKenaemyio
¢bpakuuo auodpunn3npoBau, noiydas 2-(5-¢prop-3-mupuann)-N-[2-(1H-unaon-3-un)atunl-6-
nunepasuH- 1 -mwi-nupumuaua-4-amus (60,34 mr, 106,30 mxmoss, Beixoa 65,8%, uncrora 99,2%,
4HCI) B Bune TBepmoro BemecTsa xenroro nsera. 'H SIMP (400 MI'u, CD30D) é ppm 9,05 (s,
1H), 8,77 (d, J=2,8 ', 1H), 8,33 (d, J=9,2 Ty, 1H), 7,64 (d, J=8,0 I'u, 1H), 7,33 (d, J=7,6
I'u, 1H), 7,14 (s, 1H), 7,12-7,07 (m, 1H), 7,06-7,01 (m, 1H), 5,58 (yump. s, 1H), 3,86-3,72 (m,
6H), 3,27-3,24 (m, 4H), 3,14 (t, J= 6,0 T'u, 2H); OP-)KXMC m/z 418,1 [M+H]".

IIpumep 60
[00504] Cunres I-61
, NH
HN
—N
Z SN N\
F = \N =
/
X N
N o} H
I-61

[00505] Cxema cuHTe3a:

NH , NH
HN/\/ZQ HN/\/E@
CH;3NH,.HCI, HATU, DIEA

F. N A
F = \N = = N
x> | OH X l N/
N e} N (6] H
1 I-61

[00506] Crammsal:  5-(5-¢prop-3-mupuani)-7-[2-(1H-uua0a-3-na)3THIAMHHO|-/V-
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MeTHJI-HpPa30J0|1,5-a|nupumuann-3-kapooxcamun (1-61)

I NH
HN
~N
Z N \
F Z \N =
| /
N N
N (o} H
K pacTBOpy 5-(5-prop-3-nupuann)-7-[2-(1 H-unmon-3-wn)sTruiaMuso Juupaszonof 1,5-

a|mupumuanH-3-kapOoHoBOi kucioTel (60 mr, 144,09 Mxmodsb, 1 9xs.) B 6e3BogHoM JIXM (5 M)
nobassmn DIEA (55,87 wr, 432,27 mxmons, 75,29 mxa, 3 oxe.), HATU (136,97 wmr, 360,22
MKMOJIb, 2,5 9K6.) nu MeraHamuHa rugpoxiopun (19,46 wmr, 288,18 mxmons, 2 9xs.). Cmech
nepemvernBaid npu 25 °C B teuenme 12 u. Jlobasmsmm H,O (10 mut), cMmech momBeprajiu
skcrpakiun JAXM (10 ma x 3). OOpenuHeHHbIE OPraHUYECKHUE CJIOW MPOMBIBAIIH COJIEBBIM
pactBopoMm (10 mu), cymmau Hax Oe3BomHbiM NaxSOs, GUIBTPOBaNM M KOHIEHTPUPOBAIH,
NoJTy4yasi HeOUHINEHHBIH MPOIYKT, KOTOPBIM OYMINAIMA C MOMOLIpI0 mpemnapatuBHONH BOXKX
(MeCN/H>O B kauecTBe IIOEHTOB, KHCIOTHbIe ycioBus, nmpubdop: Phenomenex Gemini C18
250*50 mm * 10 mxm/TlomgeuknHas ¢aza: Boga(0,05%HCI)-ACN/Tpamuent: B ot 35% o 65% B
teuenne 10 mua/CropocTs mOTOKA: 25MII/MHH) C MOCTenyoel uodummu3anuei, nonydas 5-(5-
¢drop-3-upuaun)-7-[ 2-(1 H-uaa01-3-un )3 TiiaMuHo |- N-meTuii-nupa3onio| 1, 5-anupumu mus-3-
kapbokcamuz (19,25 mr, 35,73 mxmosib, Beixon 24,79%, uuctora 100%, 3HCI) B Bige TBepmoro
BemtecTsa sxentoro nseta. 'H IMP (400 MI'u, CDs0OD) é ppm 8,73 (d, J = 12,5 I'y, 2H), 8,47 (s,
1H), 7,94 (d, J=9,0 T'u, 1H), 7,70 (dd, J=3,0, 6,0 I';, 1H), 7,15 (dd, J=2,9, 6,1 I'u, 1H), 7,07-
7,02 (m, 2H), 6,97 (s, 1H), 6,07 (s, 1H), 3,97 (t, J = 6,0 T'u, 2H), 3,23 (t, J = 6,1 I'u, 2H), 3,04-
2,99 (m, 3H); OP-XXKXMC m/z 452,1 [M+Na]".

IIpumep 61
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[00507] Cunres 1-62

[00508] Cxema cunTesa:

1-62

[00509] Cragmsal:  2-(S-¢prop-3-mupuani)-N-[2-(1H-ungon-3-un)rtual-6-(1-
nunepuanI)nupamMuauH-4-amus (1-62)

NH

6-xn0p-2-(5-prop-3-mupunnn)-N-[2-(1 H-uagon-3-wn)stwn |nupumu qua-4-amue - (60,61 wr,
163,13 mxmons, 1,0 sxse.), nunepuaus (862,20 mr, 10,13 mmons, 1 mi, 62,07 sxs.) u DIEA (63,25
Mr, 489,39 mxmonb, 85,24 mki, 3,0 ox6.) moMernanu B TPYOKY ¢ MUKPOBOJIHOBBIM HU3JIYYEHHEM B
i-PrOH (3 mn). 'epmetusupoBannyo Tpyoky Harpesau npu 150 °C B reuenue 3 4 npu 00paboTke
MHUKPOBOJHOBBIM H3JIydeHHEM. PeaknnOHHYIO CMeCh KOHIIEHTPHPOBAIM IPH IOHHKEHHOM

JAaBJIEHUH, TIOJTy4Yasi OCTATOK, KOTOPBIH OUMIIAJH C TOMOILIEIO mpenapatuBHoit BOXKX (ycioBus ¢

HCI; xononka: Phenomenex Gemini C18 250 x 50 mm x 10 mkwMm; moaerskHas ¢asza: [Boaa (0,05%
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HCI)-ACN]; B%: 30%-60%, 10 muH) 1 sxenaemyto ppakuuto Juodpuan3upoBain, noaydas 2-(5-
¢drop-3-mupuaun )-N-[2-(1 H-unnon-3-un)stun|-6-(1-nunepuaun )nupumu aua-4-amus (33,57 wr,
63,84 mxmodb, Berxon 39,1%, uncrora 100,0%, cons 3HCI) B Buae TBepaoOro BeliecTsa KeiToro
useta. 'H SIMP (400 MI'u, CDCls) 6 ppm 10,92 (s, 1H), 9,29 (s, 1H), 8,83 (s, 1H), 8,52 (d, /= 6,8
I'u, 1H), 7,98 (s, 1H), 7,59 (d, J= 7,7 I'u, 1H), 7,40-7,25 (m, 2H), 7,16-6,91 (m, 2H), 5,77 (s, 1H),
4,17 (s, 4H), 3,63 (d, /= 6,6 I'u, 2H), 3,02 (t, J = 6,7 I'u, 2H), 1,75-1,47 (m, 6H); 9P-)KXMC m/z
417,2 [M+H]".

IIpumep 62
[00510] CunTres I-63
l NH
HN
N7 |
F = \N e
- |
N
1-63
[00511] Cxema cuHTe3a:
NH NH
| |
HN HN
= \ =
N | Mol N |
F » F
7 SN DIEA “ SN
X « |
N N
1-63

[00512] Cramgusal: 2-(5-¢prop-3-mupuani)-N6-|2-(1H-uagon-3-un)3tuil-N4,N4-
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AUMeTHJI-IHpuMHuanH-4,6-nuamuH (1-63)

NH
|
HN
N |
F = | \N N/
“ |
N

6-x5op-2-(5-prop-3-mupuann)-N-[2-(1 H-ungon-3-un)stun jnupumuaus-4-amua - (80,81 wr,
217,51 mxmons, 1,0 oxe.), N-metunmeranamus (177,36 mr, 2,18 mmons, 10 sxs., cons HCl) u
DIEA (168,66 mr, 1,31 mmons, 227,31 Mk, 6,0 sxe.) B i-PrOH (3 mi1) momernamu B TpyOKy C
MHUKPOBOJHOBBIM H3nyueHueM. I 'epmerusupoBannyio TpyOky Harpesanu mpu 150 °C B reuenue 3
4 npu 00paboTKe MUKPOBOJIHOBBIM H3JTy4eHHEM. PeakIHOHHYIO CMeCh KOHLEHTPHPOBAIH MPH
HOHIDKEHHOM [ABJICHHH, IMOJy4asl OCTATOK, KOTOPBIA OYMINAJM C MOMOIIBIO MpernapaTHBHON
B32XX (ycnosus ¢ HCl;xononka: Phenomenex Gemini 150 x 25 MM x 10 MxM; nonsrskHas dasa:
[Boma (0,05% HCI1)-ACN]; B%: 20%-50%, 10 mMuH) u xenaemyro ¢paxuuro muoduansuposay,
nonydast  2-(5-rop-3-mupu i )-N6-[2-(1 H-unmon-3-mn)atui | -N4, N4- taMe THIT-TIH PHM | TH H-
4,6-muamun (28,13 wmr, 56,54 mxmons, Beixon 26,0%, uucrora 97,7%, cone 3HCI) B BHIe
TBEpPAOro BemecTsa sxenaroro nsera. 'H SIMP (400 MI'u, JIMCO-ds) 6 ppm 10,93 (s, 1H), 9,31 (s,
1H), 8,85(d, /J=2,0Tu, 1H), 8,55 (d, J=8,8 ', 1H), 8,09 (s, 1H), 7,60 (d, /= 7,7 T'u, 1H), 7,42-
7,25 (m, 2H), 7,10-7,04 (m, 1H), 7,02-6,96 (m, 1H), 5,59 (s, 1H), 4,04 (s, 6H), 3,62 (t, /J=6,7 'y,
2H), 3,03 (t, J= 6,7 T'u, 2H); OP-)KXMC m/z 377,2 [M+H]".

IIpumep 63
[00513] Cunres I-64
I NH
HN
NZ |
F N

= | N N/\
< 4
N
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I-64

[00514] Cxema cuHTe3a:

NH NH
/ |
HN HN/\ HN
F < DIEA NG~ X

|
= N7 > Cl | N N/w
« o
N

N
N

1-64

[00515] Cramusl:  2-(S-¢prop-3-nupuani)-N-[2-(1H-uapom-3-u1)3THIA|-6-M0opdonHo-

nupumuanH-4-amun (1-64)

NH
|
HN
NZ” |
™ O

K pacteopy 6-xm0p-2-(5-drop-3-mupumin)-N-[ 2-(1 H-usa0-3-1uin)3 THT THPUM U AU H-4-aMI HA
(60 mr, 161,50 mxmoisb, 1 3kB.) B i-PrOH (1,5 mu) nobasmsuin DIEA (208,72 wmr, 1,61 mMMonsb,
281,29 wmxin, 10 skB.), mopdomun (281,39 mr, 3,23 mmons, 284,24 mxi, 20 skB.). Cmech
nepemernnBay npu 150 °C B Tteuenue 1,5 4 mox BO3AEHCTBHEM MHUKPOBOJHOBOTO H3TYUYEHUS.
PeakunoHHYIO CMeCh KOHIIEHTPHUPOBAJIH MPH MOHIKEHHOM JTaBJIEHHH, TIOJIyYasi OCTaTOK, KOTOPBIi
ounianu ¢ nmomoineio npenapatuBHod BIXKX (komonka: Phenomenex Gemini 150x25mmx10
MkM; noaeickHas dasza: [Boma(0,05%HCI)-ACN]; B%: 25%-55%, 10 muH) ¢ mocnenyroueit
muodummsanueii, nonay4as 2-(5-drop-3-mupumnn)-N-[2-(1 H-uHmom-3-mn)3tui]-6-MophonnHO-
nupumuana-4-amud (53,33 mr, 101,03 mxmosb, Beixon 62,5%, uucrora 100%, 3HCI) B Buge
TBEPIOro BelecTra kentoro nseta. 'H IMP (400 MI'u, JIMCO-ds) 6 ppm 10,87 (s, 1H), 9,30 (s,
1H), 8,86-8,32 (m, 2H), 7,59 (d, J=7,9Tu, 1H), 7,35 (d, J=7,9Tu, 1H), 7,25 (s, 1H), 7,11-7,04
(m, 1H), 7,03-6,94 (m, 1H), 5,70 (s, 1H), 3,78-3,60 (m, 11H), 3,01 (t,J= 7,1 I'u, 2H); 9P-)KXMC
m/z 419,2 [M+H]".
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IIpumep 64
[00516] Cunres I-65

,NH
HN
—N
~ >N N\
F = \N =

)

I-65
[00517] Cxema cuHTe3a:
NH NH
, I
HN HN
Z>N-N HN/\ Z N/N\
D k/o . F ™ =
F. = \N S » a N
TP X N/\\

4
z

1-65

[00518] Cragusal: [S-(5-drop-3-nupuaun)-7-[2-(1H-unnon-3-

WP THIAMHHO|nHpa30s0[ 1,5-a|nupumuaun-3-ui|-mopdonnno-meranon (I-65)

]NH
HN
—N
Z N \
F Y \N =

K pacTBopy 5-(5-dprop-3-nupunun)-7-[2-(1 H-unmon-3-un)atunamuno Jnupasonof 1,5-
a]nupumuanH-3-kapbonosor kucnotel (40 mr, 96,06 mxmons, 1 3xB.) B mupuamue (3 M)
nobasysmu T3P (122,26 mr, 192,12 mxmons, 114,26 Mk, 50%, 2 5kB.) u mopdonun (16,74 wr,

192,12 mxmonb, 16,91 mxia, 2,0 skB.). Cmecy mepemewmnBamu npu 25 °C B TeueHue 12 u.
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PeakimmonHyI0 cMech racuiu myteM pobasienus Boasl (50 mir), 3atem axcrparuposamu EtOAc (30
M X 3). OObeanHeHHbIe OPraHUYECKUEe CIION MPOMBIBAJIHA COJIEBBIM pacTBopoM (10 mut), cyrumu
Hax NaxSOy, GuibTpoBau U KOHIIGH TPUPOBAJIM TPH TOHWKEHHOM JABJICHUH, ITOJIy4asi OCTaTOK,
KOTOPBIA OYHINATIH C MOMOIIBIO mpenapatuBHOil BOXKX (xomonka: Phenomenex Gemini C18
250x50mmx10 mxm; momemxkHas (aza: [Boma(0,05%HCI)-ACN]; B%: 30%-60%,10 mun) c
nocieaymome  Juodumzanuei, noJryJast [5-(5-dbrop-3-mupuamn)-7-[2-(1 H-ungon-3-
W1)3THIIAMIHO Jmupasono| 1,5-a|nupumunus-3-un]-mopdponuno-meranon (19,50 wmr, 32,66
MKMOJIb, Bhixon 34,0%, uucrora 99,6%, 3HCI) B Bune TBepnoro Bemectea xentoro msera. 'H
SAMP (400 MI'u, CD3;0D) 6 ppm 8,71-8,59 (m, 2H), 8,34 (s, 1H), 7,73 (d, J= 9,3 I'y, 1H), 7,63
(d,J=7,7Tu, 1H), 7,14 (d, J= 7,7 'y, 1H), 7,05-6,90 (m, 3H), 6,06 (s, 1H), 3,97 (t, J= 6,1 I'y,
2H), 3,75 (s, 8H), 3,22 (t, J = 5,8 T'y, 2H); OP-)KXMC m/z 486,2 [M+H]".

IIpumep 65
[00519] Cunres I-66

NH

HN

\

/

I-66
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[00520] Cxema cuHTe3a:

o)
S\
NHz SO,Cly
F
o}
AN
POCI; \
JMDA N
H
F F
, NH E
HoN
DIEA Z 166
N
N

[00521] Cragusl:  7-¢prop-2-meTnia-3-meruniacybpanun-1H-ungon
S/

A\
N
H

F
2-propanmnus (0,91, 8,10 mmons, 782,61 Mk, 1 3kB.) u 1-meTuncynsdanunnponan-2-ou (371,24
Mr, 3,56 mmonb, 0,44 5KB.) MepBOHAYAIBLHO BBOAUJIH B H-Oymusanerar (4 Mi1) U OXJIaKIaju 10 -
30 °C B atmocdepe N». Ilo kamism nobaensiin pactBop cyibdypunxiopuna (437,28 wmr, 3,24
MMoJib, 323,91 Mk, 0,4 5kB.) B H-6ymun auetare (4 mi). CMech mepeMelmBaii B TeUeHHe 2 4
npu -30 °C. PeakunoHHyro cMmech racuim myteMm pobasnenust Boas! (50 mut) npu 0 °C, 3arem
skcrparuposanu EtOAc (30 ma x 3). OObearHeHHbIE OPraHUYEeCKHE CIIOH MTPOMBIBAIA COJIEBBIM
pacteopom (10 mu), cyuriiu Hag NaxSOs, GUIbTpOBaId U KOHIIEH TPHPOBAJH MPH MTOHUKEHHOM
NABIICHWH, IONy4das OCTATOK, KOTOPBIH OuMINAIM C MOMOINBI (udin-xpomarorpadunu Ha
cumkarene (ot [13/EtOAc = 1/0 go 10/1, TCX: II3/EtOAc = 20/1, Rf = 0,34), monyyas mpoaykT
7-¢prop-2-metun-3-meruncynasdanmi- 1 H-ungon (1 t, 4,56 mmors, Beixon 56,3%, uncrora 89,0%)
B BUJIE KpacHO-kopuuHesoro Macia. 'H SIMP (400 MI'u, CDCls) 6 ppm 8,31 (s, 1H), 7,45 (d, J =
7,7 Ty, 1H), 7,07 (dt, J=4,7, 7,9 T'u, 1H), 6,89 (dd, J= 7,8, 10,9 I'u, 1H), 2,56 (s, 3H), 2,27 (s,
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3H); DP-)KXMC m/z 195,9 [M+H]".

[00522] Cramus 2: 7-¢prop-2-metni-1H-unaou

N\

N
H

F

K pactBopy 7-dpTop-2-mermn-3-metmncynbdanui-1H-uanona (737,08 mr, 3,36 mmons, 1 5kB.) B
TOY (8 mu) nobasnsuu 2-cynbbanmndensoinyo kucioty (1,30 1, 8,40 mmons, 2,5 3kB.). Cmechb
nepemernany npu 25 °C B teuenne 2 u. TCX (II9/EtOAc = 20/1, R = 0,40) mokaszana, 4o
HCXOJJHOE BEILIeCTBO OBLIO MOJHOCTBIO H3PACXOAOBAHO, MW 0O0Pa30BaJOCE HOBOE ISITHO.
Peakunonnyo cMech racuii mytem nodaeienust Bomsl (100 mi), 3arem pH moBomumu no 10 ¢
nomotpio 1 H. 600. NaOH, skcrparuposamu EtOAc (50 mi x 3). OObennHeHHbIe OpraHnYecKue
CJIOM TPOMBIBAJM CconeBbiM pactBopoMm (30 mut), cyumum Hax NaxSOs, dumsTpoBanu u
KOHLIEHTPUPOBAJIN IPH IOHW)XEHHOM [ABJIGHUH, IOJydass OCTATOK, KOTOPBIM OUYMINAIN C
nomotpio Gum-xpomarorpadun Ha cutukaresne (ot [I3/EtOAc = 1/0 mo 10/1, TCX: II9/EtOAc
= 20/1, R¢ = 0,40), nonyuast 7-prop-2-metun-1H-ungon (400 mr, 2,09 mmoins, Bbixon 62,3%,
ucrora 78,0%) B BuAe Macna kenrtoro usera. 'H SIMP (400 MI'u, JIMCO-ds) 6 ppm 11,33 (s,
1H), 7,20 (d, J = 7,5 T'u, 1H), 6,92-6,74 (m, 2H), 6,19 (s, 1H), 2,38 (s, 3H); DP-)KXMC m/z

[IpaBusibHOM Macchl He ObLITO HANIEHO.

[00523] Cragusa3: 7-¢prop-2-merni-1H-unnom-3-kapoasibaerua

0]
N

A\
N
H

F
K pacteopy IM®A (10 min) mo kamism nobasisuiu POCl; (481,07 mr, 3,14 mmons, 291,56 Mk,

2,0 skxB.) npu -20 °C B TeueHue mepuona Bpemenu 10 muH B atmMochepe Na. Uepes 1 u k
yKa3aHHOMY BBILIIe pacTBOPY Aobasisu 7-¢prop-2-metui- 1 H-unmon (300 mr, 1,57 mmorns, 1 3kB.)
B JIM®A (2 mun), npu 3TOM Temnepatypy noanepxusanu Hike -20 °C. PeakunoOHHYIO CMeEChH
nepemernrany npu 15 °C B reuenne 1 u. PeakumoHHYIO CMECh TaCHUJIH MyTEM I00aBJIEHUS 600.

NaHCOs3 (50 mu1), 3atem skctparuposaiun EtOAc (30 i x 3). OObeniHeHHbIE OPraHUYECKUE CIIOH
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npoMbiBajK  coneBbiM pactBopoM (10 wmut), cyumum Ham NaxSQs, dumsTpoBamu u
KOHLEHTPUPOBAIA TPH TMOHMKEHHOM JABJIEHHH, IOJydYass OCTarOK, KOTOPBIH OUHINAIA C
noMoibio ¢uai-xpomarorpadun Ha cuukarene (ot [19/EtOAc = 1/0 mo 3/1, TCX: II3/EtOAc
=3/1, R¢ = 0,40), nonyuas 7-prop-2-meruin-1H-unnon-3-kapbansaerun (200 mr, 936,93 MkMOIb,
BbIX0A 59,7%, unctora 83,0%) B BUIE TBEPIOrO BEIECTBA JKEITOrO IBETA. 'H amP (400 MI',
JAMCO-ds) 6 ppm 12,44 (s, 1H), 10,08 (s, 1H), 7,85 (d, J=7,7 'y, 1H), 7,13 (dt,J=5,1, 7,8 I'Ly,
1H), 7,02 (dd, J=7,9, 11,2 T'y, 1H), 2,70 (s, 3H); IP-XKXMC m/z 177,9 [M+H]".

[00524] Cramgus4: 7-¢prop-2-meTni-3-[(E)-2-auTpoBunni|-1H-unxon
NO,

—

N\
N
F

K pactBopy 7-¢rop-2-merun-1H-unmnon-3-kapbansaeruma (200 mr, 936,93 mxmonb, 1 9kB.) B
Hutpomerane (8 mu) mobassimn NH4OAc (216,66 mr, 2,81 mmosb, 3 9kB.). CMech nepemMernnBaim
npu 110 °C B Teuenue 12 u. PeakinoHHYIO CMECh KOHLIEHTPHPOBAIN MPH TOHMKEHHOM JTaBJICHHUH,
noiy4as octatok. Ocrarok pacteopsu B EtOAc (50 mut), mpomsisaiu Bonoit (10 mit), coneBbim
pactBopom (10 mu), cyurmmu Hang NaxSOs, GuiabTpoBain U KOHIEHTPUPOBAIU IPH MTOHHKEHHOM
JABJIEHUH, MOJTy4asi HEOUHIIEHHbIH, KOTOPBIA OUHINAH C MOMOIIBIO (yLI-xpoMaTorpaduu Ha
cimkarene (ot [I9/EtOAc = 1/0 no 3/1, TCX: TI3/EtOAc = 3/1, R¢ = 0,61), nony4as 7-prop-2-
metii-3-[(E)-2-autpounui|-1 H-unnomn (150 mr, 619,89 mxmouis, Beixon 66,2%, urcrota 91,0%)
B BHUJIE TBEPJIOTO BelecTra kearoro nsera. 'H SIMP (400 MI'u, CDCls) 6 ppm 8,82 (ymmp. s,
1H), 8,32 (d, J=13,5Tu, 1H), 7,76 (d, J= 13,5 T'u, 1H), 7,46 (d, J= 7,9 T'u, 1H), 7,25-7,16 (m,
1H), 7,01 (dd, J=38,2, 10,6 T'u, 1H), 2,67 (s, 3H); OP-XKXMC m/z 220,9 [M+H]".

[00525] Cramusas:  2-(7-¢prop-2-mernia-1 H-uHa001-3-Hi1)3 TAHAMHH
, NH E
HoN

K pactBopy 7-¢ptop-2-metui-3-[(£)-2-autpounui|-1 H-unnona (150 mr, 619,89 mxmoss, 1 35kB.)
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B TI'® (10 mu) mo xammsim pobasmsimn LAH (1 M B TT'®, 3,10 mu, 5 aks.) mpu 0°C. Ilocne
nobasyenus: cMech nepemernuain npu 80 °C B TeueHne 2 4. PeakIIMOHHYIO cMech pa30aBIisiii
TT'® (50 mu1), mocnenoBarenbHo racuii nodasnenuem Bogsl (0,05 mut), 600. NaOH (0,05 mu, 10%
B Bome) u Boxel (0,15 mi) mpu O0°C. Ilocne nepememmBanus B TeueHue 30 MUH, CMeCh
GbmIeTpOBaIN Yepe3 LUeIuT, GUILTPAT KOHIEHTPUPOBAJIN IPU MOHMKEHHOM JIaBJICHHUH, ITOTyYast
HeouuineHHbn 2-(7-prop-2-metun-1H-unnon-3-un)stanamun (100 mr, 436,97 MKMOJIb, BBIXOJ
70,5%, uncrora 84,0%) B BUIE Maciia KEITOrO LBETA, KOTOPOE MPHMEHSUTH HEIOCPEICTBEHHO Ha
crenyomen craauu 6e3 nonoHuTe bHOM ounctku. 'H SIMP (400 MI'u, CD3;0D) 6 ppm 7,23 (d,
J=178Tn, 1H), 6,93-6,82 (m, 1H), 6,72 (dd, J=7,9, 11,4 I'u, 1H), 2,90-2,80 (m, 4H), 2,39 (s,
3H); OP-XXMC m/z 193,2 [M+H]".

[00526] Cragus 6: N-[2-(7-¢prop-2-meTna-1H-unxon-3-ua)3tual-5-(5-prop-3-
NHPHARI)-3-H30nponua-nupasoo (I-66)

NH

I F
HN
—~N
= >N \
F. Z \N =

\N |

K pactBopy 7-x70p-5-(5-prop-3-nupumin)-3-uzonponui-nupasono| 1,5-ajnupumunnna (40,82
mr, 137,59 mxmouns, 1 3kB.) B i-PrOH (3 mu) nobasnsuiu DIEA (53,35 mr, 412,76 mxmons, 71,89
Mk, 3,0 3kB.) u 2-(7-¢prop-2-metun-1 H-unnon-3-un)3tranamud (37,78 mr, 165,11 mxmons, 1,2
3kB.). Cmech nepemernnBanu npu 60 °C B Teuenue 12 4. PeakIIHOHHYIO CMeCh KOHLIEHTPUPOBAIH
NpU MOHMKEHHOM JABJIEHUH, TOJTyYasi OCTATOK, KOTOPBIH OUYHINAJIH C MOMOLIBIO TPenapaTUBHOM
BOXX (xomonka: Gemini 150x25x5mkm; moasuskHas daza: [Boma (0,05% rugpokcua aMMOHUS
00./00.)-ACN]; B%: 70%-100%, 10 mun) ¢ nocaenymoomei muodunuzaunei, noayyas N-[2-(7-
¢drop-2-metun-1 H-unnon-3-un)atun]-5-(5-prop-3-nupumin)-3-uzonponui-nupasonof 1,5-

a|nupumuanH-7-amuH (20,36 mr, 45,36 Mmkmosib, Beixoa 33,0%, unctora 99,5%) B BUIE TBEPIOTO
Bemectra skentoro nsera. 'H SIMP (400 MI'u, CDsOD) 6 ppm 8,58 (s, 1H), 8,45 (d, J=2,6 T'ny,
1H), 7,89 (s, 1H), 7,64-7,57 (m, 1H), 7,37 (d, J= 7,9 I'u, 1H), 6,96 (dt, /= 4,6, 7,8 'y, 1H), 6,69
(dd, /=78, 11,6 T'u, 1H), 5,76 (s, 1H), 3,83 (t, /= 6,2 'y, 2H), 3,29-3,22 (m, 1H), 3,13 (t, /= 6,1
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Ty, 2H), 2,11 (s, 3H), 1,38 (d, J= 7,1 T'w, 6H); DP-KXMC m/z 447,2 [M+H]".

IIpumep 66
[00527] Cunres I-67
I NH
HN
NZ” |
F N
= | N N/\
1-67

[00528] Cxema cuHTe3a:
NH

HN HNTY "

NS NZ
N~ | DIEA ~ F\(j)s |
F x Z N N/ﬁ
= NT Cl | K/N
~ | N ~
N

N
1-67

[00529] Cramus 1: 2-(5-¢prop-3-mupuani)-N-|2-(1H-unnon-3-ui)3tunal-6-(4-

MeTH/INHNepa3uH-1-ui)nupumuana-4-amus (1-67)

NH
|
HN
N/|
\N N\

K pactBopy 6-x50p-2-(5-rop-3-mupummn)-N-[2-(1 H-usa051-3-11) 3T | THpUM U IUH-4-aMU HA
(60 mr, 161,50 mxmonb, 1 3kxB.) u 1-mMeTmnmunepasuna (24,26 mr, 242,25 Mmxmosb, 26,87 Mk, 1,5
3kB.) in i-PrOH (5 mu) nobasmsiiu DIEA (62,62 mr, 484,49 mxmons, 84,39 mki, 3,0 3kB.). CMech

nepemermnBasy npu 110 °C B teuenne 16 u. JKK-MC nokasana, uto ocranock 83% ncxomHoro
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BelecTBa U ObUIO OOHapykeHO 17% sxemaemoro coemuHenus. Cmech momernayiu B TPyOKy C
MHUKPOBOJIHOBBIM H3IyueHneM. JloGapmsum 1-mermmmunepasun (500 mr, 5 mmons). Cmech
npoaysain nocpeactsoM Ny B TeueHne | MuH. ['epMeTH3npOBaHHYIO TPYOKY HArpeBajd MpH
150 °C B Teuenue 3 u mpu 0OpabOTKE MHKPOBOJHOBBIM H3Jyu€HHEM. PEakIMOHHYIO CMECh
KOHIIEHTPHPOBAJIM TMPU TMOHM)KEHHOM [aBJICHWH, MOJydasi OCTaTOK, KOTOPBIH OYHMIIAIN C
nomoinpio npenapatuBHoii BOXKX (xomonka: Phenomenex Gemini 150%25 mm * 10 mkwm;
nonswxkHas ¢asza: [Boaa (0,05% runpoxcun ammonus 06./06.)-ACN]; B%: 42%-72%, 10 mun) ¢
nocueayoe tuodunusanuei, noaydas 2-(5-prop-3-nmupuann)-N-[2-(1 H-unmon-3-wun)atun |-6-
(4-metnnnunepasus- 1 -wn)nupumuana-4-amue (49,11 wmr, 113,81 wmxmons, Beixonm 70,5%,
ycrota 100,0%) B BUIE TBepmoro Bemectsa Genoro usera. 'H SIMP (400 MI'u, IMCO-ds) 6
ppm 10,82 (yuup. s, 1H), 9,30 (s, 1H), 8,64 (d, J = 2,9 I'u, 1H), 8,32 (d, J = 10,1 I'u, 1H), 7,59
(d,J=7,"7Tu, 1H), 7,34 (d,J = 7,9 'y, 1H), 7,20 (d, J = 2,0 I'u, 1H), 7,07 (t, J = 7,2 T'u, 1H),
6,98 (t,J = 7,4 I'u, 2H), 5,59 (ywwup. s, 1H), 3,60 (ywwup. s, 2H), 3,51 (ywwup. s, 4H), 2,97 (t,J =
7,3 T'u, 2H), 2,37 (d, J = 4,2 T'y, 4H), 2,20 (s, 3H); 9P-)KXMC m/z 432,2 [M+H]".

IIpumep 67
[00530] Cunres I-68

)
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[00531] Cxema cuHTe3a:

NH NH

HN
AN \\/N . = N N\
F N = ~ F N =~
= N HATU. DIEA = N
N 0 N

O \\/N\

1-68

[00532] Cramusal: [S-(S-¢prop-3-nupuanna)-7-[2-(1H-uupoua-3-
HJI)ITHIAMHHO|nHpa30J0[1,5-a|nupumuaun-3-ni|-(4-mernanunepasun-1-nia)meranox (I-

68)

I NH

HN
—N

ZZN \

F Z | \N =
N N\
N o} \\/N\
K pacTBopy 5-(5-prop-3-nupuaun)-7-[2-(1 H-urmomn-3-un)3TranaMuso Jnupaszonof 1,5-

a|nupumuanH-3-kapooHoBoil kuciaotel (50 mr, 120,07 mxmons, 1 3kB.) u 1-meTunnunepasuHa
(18,04 mr, 180,11 mkmonb, 19,98 M, 1,5 axB.) B JAXM (5 M) nobasnsiiu HATU (54,79 wr,
144,08 mkmonb, 1,2 5xB.) u DIEA (46,55 mr, 360,21 mkmouns, 62,74 mxia, 3,0 skB.). Cmech
nepemernBas npu 25 °C B teuenue 16 u. JKK-MC nokaszana, uro ocranock 42% HCXOITHOTO
BelecTBa U ObuTO0 OOHapykeHO 51% skenmaemoro coemuHeHus. J{obasmsimu 1-meTnnmunepasuH
(18,04 mr, 180,11 mxmonb, 19,98 Mk, 1,5 sks.), HATU (54,79 mr, 144,08 mMxmosb, 1,2 3kB.),
DIEA (46,55 wr, 360,21 mxmons, 62,74 mxi, 3,0 akB.) u JIM®A (2 mi). Cmech nepeMernBaii
npu 25 °C B teuenue 5 u. Peakunonnyto cmecs pazbasisuim HoO (20 mut), skcrparuposaaun JIXM
(20 mn x 3). OObenMHEHHBIE OPraHUYECKU e CJIOU CYIIIH Hal 0e3BoaHbIM Nax SOy, huibTpoBam
U KOHLEHTPHPOBAIM MpPH MOHIKEHHOM [ABJICHHH, MOJIyYash OCTATOK, KOTOPBIH OYHINATH C

nomoinpio npenapatuBHoii BOXKX (xomonka: Phenomenex Gemini 150%25 mm * 10 mkwm;
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nonswkHas ¢asza: [Boaa (0,05% ruapokcun ammonus 00./06.)-ACN]; B%: 36%-66%, 10 mun) ¢
nocieAywouen  guoduausanuei, noJryJast [5-(5-dbrop-3-mupunmn)-7-[2-(1 H-unmon-3-
W1)3THJIAMHUHO [mrpasono[1,5-a] mupumuaus-3-wn|-(4-metunnunepasus-1-un)meranon (15,94
mr, 31,97 Mxmonb, Berxox 26,6%, uncrora 100,0%) B BUzE TBEPIOrO BEIECTBA CBETJIO-KEITOrO
useta. 'H SIMP (400 MI', CD30D) é ppm 8,63 (s, 1H), 8,48 (d, J = 2,9 'y, 1H), 8,26 (s, 1H),
7,71-7,62 (m, 2H), 7,19-7,13 (m, 1H), 7,07-6,95 (m, 3H), 6,05 (s, 1H), 3,90 (t, J = 6,2 I';, 2H),
3,75 (ymmp. s, 4H), 3,19 (t, J = 6,1 I'u, 2H), 2,54 (ymup. s, 4H), 2,33 (s, 3H); OP-KXMC m/z
499,2 [M+H]".

IIpumep 68
[00533] Cunres I-69
I N
N
z N
UYL
7 | \N N
. )~
N
1-69

[00534] Cxema cunTe3a:

HaoN

ﬁ
F |- F
\(j)\ , F@N N>
i-PrOH,DIEA |
X

[00535] Crammsal:  N-[2-(5-drop-2-mernn-1H-ungon-3-un)3tuil-2-(5-gprop-3-

Y
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NHPHANI)-9-H30nponuiI-nypuH-6-amun (1-69)

K pactBopy 6-xmop-2-(5-¢top-3-nupumun)-9-uzonponui-nypuna (50 mr, 164,55 Mkmons, 5x6.) B
i-PrOH (3 mn1) nobasmsuiu DIEA (106,33 wmr, 822,73 mxmons, 143,31 Mk, S 9xs.) u 2-(5-¢prop-2-
metuii- 1 H-unpon-3-wi)sranamu (37,96 mr, 197,46 mxmons, 1,2 sx6.). CMech mepemernBaim
npu 60 °C B TeueHue 16 4. PeakiimoHHYIO CMeCh KOHLIEH TPHPOBAJIN ITPH IIOHI>KEHHOM JIABJICHHH,
[OJTy4asi OCTATOK, KOTOPBIH OUHINAIN C mOMOLIbI0 npenapatuBHoil BOYKX (komonka: Phenomenex
Synergi C18 150*25 mm * 10 mkm; noaemxkHas ¢asza: [Boma (0,05% HCI)-ACN]; B%: 45%-75%,
10 mun) ¢ nocnenywoowed gunodwimsanuen, noaydas N-[2-(5-drop-2-merun-1H-unnon-3-
wn)atun|-2-(5-¢prop-3-nupuani)-9-usonponui-nypun-6-amus (32,52 mr, 58,40 MKMOJIB, BBIXOZ
35,5%, uncrora 100,0%, 3HCI) B Buze TBepaoro eemecTsa sxentoro nsera. 'H SIMP (400 M,
CD;0D) o ppm 9,35 (s, 1H), 8,93 (s, 1H), 8,77 (s, 1H), 8,62 (d, J = 9,3 I'u, 1H), 7,15-6,94 (m,
2H), 6,63 (t, J = 8,0 I'u, 1H), 5,10-4,99 (m, 1H), 4,04 (m, 2H), 3,09 (t, J = 6,6 T'u, 2H), 2,30 (s,
3H), 1,71 (d, J= 6,8 T'u, 6H); DP-)KXMC m/z 448,0 [M+H]".

IIpumep 69
[00536] Cunres I-70

I-70
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[00537] Cxema cuHTe3a:
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N 1 |
SN I-70

[00538] Cramus 1: S-(S-drop-3-nupuaunn)-N-[2-(1H-unx0-3-ua)3THI|-3-MeTHII-

nupaszono|l,5-ajnupumuaun-7-amun (1-70)

INH
HN
—~N
Z N \
F. N S

= N

\N |
K pacrteopy 2-(1 H-unpon-3-un)stanamuna (29,28 mr, 182,74 mxmons, 1,2 oxe.) B i-PrOH (3 mur)
nobassiin DIEA (59,04 mr, 456,85 mxmons, 79,57 Mk, 3 ax6.) u 7-xmnop-5-(5-drop-3-nupuain)-
3-merun-nupazono| 1,5-aJmupumuaus (40 mr, 152,28 Mmxmosib, 1 5x6.). CMech nmepeMernBaig npu
50 °C B teuenue 16 u B atmochepe Na. PeakiinoHHYIO CMECh KOHLIEH TPUPOBAJTH ITPU MTOHUKEHH OM
masiaennn Ui yoanenwss 1-PrOH, momywas ocCTarok, KOTOpBIM OUHMINAIM C TOMOINBIO
npenaparuBHoi BOXKX (kononka: Phenomenex Synergi C18 150*25 mm * 10 MkMm; moaBuskHAs
daza: [Boma(0,05%HCI)-ACN];B%: 35%-65%,10 muH) ¢ mnocnenyoeil JuopHIH3aALKENH,
MOJTyJast 5-(5-¢prop-3-mupuann)-N-[2-(1 H-unnon-3-un)atui|-3-metuni-nupasosno| 1,5-
a|nupumuauH-7-amuH (32,43 mr, 65,15 mxmorb, Beixon 42,8%, unctora 99,6%, 3HCI) B Bune
TBEpPOrO BemecTra xkentoro nseta. 'H SIMP (400 MI'u, CDs;0D) 6 ppm 8,72 (d, J = 2,6 T'u, 1H),
8,35 (s, 1H), 8,10 (s, 1H), 7,56-7,52 (m, 1H), 7,50-7,45 (m, 1H), 7,16-7,10 (m, 1H), 6,98 (s, 1H),
6,97-6,92 (m, 1H), 6,85 (m, 1H), 5,76 (s, 1H), 4,06-3,99 (m, 2H), 3,24-3,19 (m, 2H), 2,30 (s, 3H);
OP-KXMC m/z 387,0 [M+H]".
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IIpumep 70
[00539] Cunte3 1-71
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[00541] Cragusal:  N-[2-(7-drop-2-mernn-1H-ungon-3-un)ytuil-2-(5-gprop-3-

nupuaAnI)-9-u3onponuia-nypu-6-amun (I-71)

N
N
N
N
. P
=z N~ N
| )\
N

K pacteopy 6-x50p-2-(5-drop-3-nmupumin)-9-uzonponui-nypusna (41,67 mr, 137,12 mxmons, 1
akB.) B i-PrOH (3 mu) nobasnsuiu DIEA (53,16 wmr, 411,37 mxmons, 71,65 Mk, 3,0 3kB.), 2-(7-
¢rop-2-metun-1H-unnon-3-un)sranamua (37,66 wr, 164,55 wmxmoms, 1,2 3kB.). Cwmechb
nepemermmBai npu 60 °C B Teuenme 12 u. PeaknmOHHYIO CMeCh KOHLEHTPHPOBAJIH MPH

MOHM>KCHHOM HJAaBJICHUHU, IOJydasa OCTAaTOK, KOTOpLIfI ournmaJgn € IOMOIIBIO HpeHapaTI/IBHOﬁ
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B2XKX (xomonka: Phenomenex Gemini 150x25mmx 10 mMxm; nonsmkHas ¢asza: [Bona(0,05%HCI)-
ACN]; B%: 46%-76%,10 mun) ¢ nocnenyrouiei nuodunuzanuei, nomydas N-[2-(7-drop-2-
metui- 1 H-unpon-3-un )3t |-2-(5-drop-3 -nupu g )-9-uzonponuwi-nypus-6-amun - (27,83
49,98 MmOk, BeIxon 36,4%, uncrora 100,0%, 3HCI) B Bue TBepAOro BeIeCcTBa JKEITOro [[BETA.
'H sIMP (400 MI'u, CDs0D) 6 ppm 9,30 (s, 1H), 8,80 (s, 1H), 8,74 (dd, J=1,1,2,9 ', 1H), 8,61 -
8,56 (m, 1H), 7,28 (d, /= 7,9 T'y, 1H), 6,84 (dt, J=4,7, 79 I'u, 1H), 6,63 (dd, /=79, 11,7 'y,
1H), 5,03 (td, J=6,9, 13,6 ', 1H), 4,04 (m, 2H), 3,12 (t, J = 6,6 I'u, 2H), 2,30 (s, 3H), 1,70 (d, J
= 6,8 T'u, 6H); OP-)KXMC m/z 447,9 [M+H]".

IMpumep 71
[00542] Cunres I-72
j NH
HN
i
@) Z | X F
PN -
N
I-72

[00543] Cxema cuHTe3a:

NH
Cl /
Cl
TN L e

Y

i g )\/lk
)l\/k NaH o cl DIEA
Cl Cl
NH NH
| N~ | B(OH), HN/\/E@
HN
)\ SN )\
NT SN > N| NN
| Pd(dppf)Clz, Cs,COs,
O)\/kCI 1,4-guokecan, Hz20, F N = o
MUKPOBOIH. N31., | /K
)\ 120°C, 30 MuH N/
1-72
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[00544] Cragusal: 2,4-/[uxja0p-6-H30npPONOKCH-THPHMHIAHH

NiN
N

K pactBopy i-PrOH (344,04 wmr, 5,72 mmons, 438,27 mkd, 1,05 sxe.) B TI'® (8 mu) mobassuin
NaH (261,69 wr, 6,54 mmons, 60% B MuHepanbHOM Macie, 1,2 sxs.). CMeck nepeMeInBaig npu
0 °C B Teuenne 30 muH. B ykazaHHbIi BeILIe pacTBOp nobdasisum 2,4,6-tpuxinopnupumuanH (1 T,
5,45 mmonb, 625,00 mxi, 1,0 sx6.) u cmech mepemernuBamu npu 15 °C B Teuenwe 12 u.
PeaxkiimoHHyl0 cMech KOHIEHTPUPOBAJIM IpPH IMOHMWKEHHOM JaBJieHuM Ui ynaneHus T1'O.
Ocratok paszbasisn Bomoit (150 mu), sxcrparuposamun EtOAc (50 ma x 3). OObenuHeHHbIE
opranuueckue cioun cyummid Hax NaxSOs, dunbtpoBamy 1 QUIBTPAT KOHUEHTPHPOBAIH MPH
[NOHIDKEHHOM [IaBJIEHHH, IMOJy4Yash OCTaTOK, KOTOPBIH OYHMINAIKA C MOMOIIBIO  (hIidL-
xpomaTtorpadun Ha cuirkaresne (ot II3/EtOAc = 100/1 mo 50/1, TCX: II3/EtOAc = 100/1, R =
0,20), mosnyyasi cMech 4,6-TuXJI0P-2-U30NMPONOKCH-TupuMuInHA (347 Mr, HEOUHIIEHHbBIN) U 2,4-
AUXJIOpP-6-u30nponokcu-nupumuauHa (173 Mr, HeounIneHHsIi) B Buje GecuseTHoro macna. 'H
SIMP (400 MI'u, CDCls) 6 ppm 7,00 (s, 1H), 5,35-5,23 (m, 1H), 1,40 (d, J = 6,2 T'u, 6H); OP-
XKXMC m/z207,1,209,1 [M+H]".

[00545] Cragmsa2: 4-xaop-N-[2-(1H-uHa0a-3-11)3 THI|-6-H30NPONOKCH-IHPHM HIHH-2-
AMHH

NH

B
O)l\)\CI
N

K pacteopy (2-(1 H-unnon-3-un)sranamuna (680,92 mr, 4,25 mmons, 2,2 5k8.) u 2,4-1uxyiop-6-
usonponokcu-nupumuanna (100 mr, 482,96 mxmons, 0,25 sxs6.) B i-PrOH (5 M) nobasmsuin DIEA
(749,01 wmr, 5,80 mmonb, 1,01 mu, 3,0 9x6.) u 4,6-nuxnop-2-u3onponokcu-nupumuant (200 mr,

965,92 mxmodb, 0,5 sxs.). Cmeck nepemerunBaiu npu 26 °C B Teuenue 12 4. PeakunoHHYIO CMeCh
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KOHIIEHTPHPOBAJIA TMPU TMOHMKEHHOM [aBJIEHHWH, MOJydass OCTAaTOK, KOTOPBIH OYMINATH C
nOMOIIBIO udiI-xpomarorpadun Ha cuukaresie (ot [13/EtOAc=100/1 no 3/1, TCX: II3/EtOAc
= 3/1, Re = 0,55, Rp = 0,45), nonyuast 4-xnop-N-[2-(1H-usa05-3-11)3THi]-6-H30mpONnOKCH-
nupumuane-2-amuH (90 mr, 220,37 mxmons, Beixon 11,4%, unctora 81,0%) B BHIE TBEpmOro
Bemectra xenroro usera. 'H SAMP (400 MI'u, CDCls) 6 ppm 8,05 (s, 1H), 7,68-7,61 (m, 1H),
7,39 (d, J = 8,2 T'u, 1H), 7,25-7,19 (m, 1H), 7,16-7,10 (m, 1H), 7,05 (s, 1H), 5,97 (s, 1H), 3,78-
3,69 (m, 2H), 3,10-3,03 (m, 2H), 1,33 (d, /= 5,3 T'u, 6H); OP-XXMC m/z 331,1, 332,1 [M+H]".

[00546] Cramus3: 4-(5-¢prTop-3-nupuani)-N-[2-(1H-ungoa-3-um1)3THal-6-

H30NPONOKCH-MHPHMHIHH-2-amuH (I-72)

/NH
HN
N™ SN
I/ ~F

4-xyi0p-N-[2-(1 H-uH om-3-un)3 T | -6-u30nponokcu-nupumMuaui-2-amun - (90,00 wmr, 220,37
MKMOJTb, 1 9x86.), (5-prop-3-mupumun)doporoByio kuciaory (62,10 mr, 440,73 mxmonb, 2 9x6.),
Cs2COs3 (215,40 wr, 661,10 mxmodsb, 3,0 axe.) u Pd(dppf)Clz (16,12 mr, 22,04 mxmons, 0,1 ske.)
noMelaid B TPyOKy ¢ MHUKPOBOJIHOBBIM u3nyueHueM B 1,4-muokcane (3 mut) u Bozae (0,6 mu).
I'epmernsnpoBannyo TpyOky HarpeBamu mpu 120 °C B Teuenue 30 muH mpu o0OpaboTke
MHUKPOBOJIHOBBIM H3JyueHneM. Peakiinonnyro cMmechk pazbasisuiu EtOAc (20 mi) u ¢punbTpoBau
yepes cJiol nennTa. @uabTpaT KOHLEHTPUPOBAIH MPH MOHWKEHHOM JaBJICHHH, TTOJy4asi OCTATOK,
KOTOpBIN ouninaau ¢ nomoursko nper.-BIXKX (ycmosust ¢ HCI, kononka: komonka: Phenomenex
Synergi C18 150 x 30 mm x 4 mkMm; noasuskHas ¢paza: [Boma (0,05%HCI)-ACN]; B%: 37%-67%,
12 mMuH) ¥ xemaeMyro (pakUuio THOPUIH3HPOBAIH, nonyyas 4-(S-prop-3-mupuann)-N-[2-(1H-
WHOJI-3-1J1)3TH |-6-H30MPONOKCU-TUpUMHANH-2-aMuH (52,48 wmr, 104,79 MKMONBb, BBIXOJ
47,5%, uuctota 100,0%, cons 3HCI) B Buze TBepaoro semectsa xenroro nsera. 'H SIMP (400
MIu, CDsOD) ¢ ppm 8,75 (m, 2H), 8,06 (s, 1H), 7,60 (d, J = 7,8 T'u, 1H), 7,33 (d, /= 8,0 I'Ly,
1H), 7,14 (s, 1H), 7,12-7,06 (m, 1H), 7,04-6,99 (m, 1H), 6,62 (s, 1H), 5,18 (s, 1H), 3,92 (t, J=6,5
I'u, 2H), 3,15 (t, J= 6,5 T, 2H), 1,36 (d, J= 6,3 T'u, 6H); OP-KXMC m/z 392,2 [M+H]".
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IIpumep 72
[00547] Cunre3 I-73
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[00549] Crammsal: 2-MeTnia-3-0KCO-IPONAHHHTPHII

Oj\
NC
K pacteopy DIPA (1,84 r, 18,16 mmonsb, 2,57 mi, 1 2x6.) B TT @ (20 mun) gobasnsmu n-Buli (2,5

M B n-rekcane, 7,63 mu, 1,05 oks.). Cmecs nepemernusanu npu -65 °C B teuenue 30 mun. B
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YKa3aHHYIO BBILIE CMECh MO KarisiM 1o0asisuin pacteop nponannutpuia (1 r, 18,16 mmons, 1,30
mi, 1 ox6.) B TT'® (10 mut). Cmeck nepemernBanu npu -65 °C B Teuenne 30 muH B atmochepe No.
ITo xamsam nobasisuin pactop dtiipopmuata (1,41 r, 19,06 mmons, 1,53 mn, 1,05 sxe.) B TT'®
(10 mi) u cmeck nepememnBaiy npu -65 °C B Teuenune 3 u. TCX (IID/EtOAc = 1/1, Re = 0,45)
IOKa3ajia, 4To ObIIO OOHApYKEHO ONHO OCHOBHOE HOBOE ISITHO. PEakIMOHHYIO CMeCh TacCHIId
nyreMm nobasienus 1 1. pactBopa HCI (50 mu) npu -65 °C, skcrparuposamu EtOAc (50 mu x 3).
ObvenuHenHble opraHudeckue cjou cymuiu Haa NaSQs, ¢uibTpoBamum u  (UIBTPAT
KOHIIEHTPHPOBAJIU MPU MOHWKEHHOM JIaBJICHUH, TOJTy4asi 2-MeTui-3-okco-nponanHutpui (1,1 r,
HEOYMIIIEHHBI) MMOJlydald B BHJE Macja KeJTOro IBeTa, KOTOpOe NMPUMEHSUIN Ha CleAyromei
cramuu 6e3 nononauTensHoN ounctku. 'H SIMP (400 MI'u, CDCls) 6 ppm 9,60 (s, 1H), 3,54 (d,
J=7,5Tu, 1H), 1,55 (s, 3H).

[00550] Cramus2: 4-Merni-1H-nupa3zon-S-amun
—N

HN N
=
HoN

K pacteopy 2-metmi-3-okco-nponanautpuna (1,1 r, 13,24 mmons, 1 ske.) B EtOH (12 wmu)
nobasssin AcOH (1,391, 23,17 mmouns, 1,32 mu, 1,75 oxse.) u ruapasus (550,00 mr, 17,16 Mmmous,
620,77 mxa, 1,3 oxs.). Cmech nepemernrsanu npu 90 °C B reuenue 12 u. TCX (II3/EtOAc = 1/1,
R¢ = 0,10) mokazana, uto ObLTIO OOHAPYKEHO OAHO OCHOBHOE HOBOE IMSATHO. PEaKIIMOHHYIO CMECh
KOHIIEHTPHPOBAJIM TpPH MOHIKEHHOM MABJIEHHH, MOJyYas OCTATOK, KOTOPBIH pa30aBIIsIH
NaHCOs3 pactsop (100 M), sxctparuposanu EtOAc (50 mia x 3). OObenuHeHHbIE OpraHYecKue
cnou cywwnn Han NaSQOs, ¢unbTpoBann U QUIBTPAT KOHIEHTPUPOBAIHM MPH MOHHKEHHOM
JaBJIEHUH, MOJiyuass OCTATOK, KOTOPBIH OYMINAIM C MOMOLIBK (du-xpomarorpaduu Ha
cmmkarene (or IXM/MeOH = 100/1 go 10/1, TCX: TI3/EtOAc = 10/1, R¢ = 0,75), nonyuast
coemuHenue 4-metun-1 H-nupaszon-5-amun (230 mr, 2,37 MMosb, Beixon 17,9%, HEOUHUIIIEHHBIH )

B BHJIe Maca kenrtoro nsera. 'H SIMP (400 MI'u, CDCls) 6 ppm 7,13 (s, 1H), 1,94-1,92 (m, 3H).
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[00551] Cramgusa3: S-(5-¢prop-3-nupuani)-3-meTna-nupaszono|l,S-a|nupumuaun-7-oa

OH
/ —N
N7
N
F Y | \N
NS
N

K pactBopy metun-3-(5-rop-3-nmupummn)-3-okco-nponanoata (400 mr, 1,99 mmons, 1 2x6.) B
AcOH (6 mu) nobasnsimu 4-metun-1H-nupason-S-amus (230 mr, 2,37 mmons, 1,19 oxs.). Cmecs
nepemermuBain npu 120 °C B TeueHne 2 u. PeakIMOHHYIO CMeCh KOHLEHTPHPOBAIU IPU
NOHMKEHHOM JaBJieHuH, nojydas S-(5-¢rop-3-nupuamin)-3-mMmetui-nupas3ono| 1,5-a jnupumunus-
7-om (500 Mr, HEOUHMILEHHBIN) TOJy4YaId B BHJE MAcja JKeJITOro BETa, KOTOPOe MPUMEHSIN Ha

crenyromei craauu 6e3 nononHuTenbHoN ounctkr. IP-XKXMC m/z 2452 [M+H]".

[00552] Cramgus4d: 7-xqaop-S-(5-¢rop-3-nupuani)-3-mern-nupasoo|1,5-

a|lnupuMuIHH
Cl
/N
Z N N
F pZ | \N S

K pactBopy 5-(5-brop-3-mupumuin)-3-merui-nupazono| 1,5-a|nupumuans-7-om (500 mr, 655,14
MKMOJTb, 1 9x6.) B POCls (5 M) nepemertmBanu mipu 120 °C B Teuenue 2 4. PeakinoOHHYIO CMEChH
KOHIIEHTPHPOBAJIM TpU TOHWKeHHOM naBienun s ynaneHuss POCIl;. Ocratok ouwminanu ¢
noMOIIbIO (mi-xpomarorpadun Ha cuukarese (ot [13/EtOAc = 100/1 no 2/1, TCX: II3/EtOAc
= 3/1, R¢ = 0,40), nonyuas 7-xnop-5-(5-prop-3-nupuann)-3-metin-nupasono| 1,5-a|nupumu aus
(145 wr, 552,02 mxmonsb, Beixon 84,3%, uucrora 100,0%) B BuaEe TBEPAOrO BELIECTBA YKEJITOrO
useta 'H SIMP (400 MI'u, CDCls) 6 ppm 9,10 (s, 1H), 8,60 (d, J= 2,6 T'u, 1H), 8,24 (dd, J= 1,8,
9,3 Tu, 1H), 8,14 (s, 1H), 7,39 (s, 1H), 2,47 (s, 3H); OP-)KXMC m/z 262,9, 264,9 [M+H]".

[00553] Cragusa S:  5-(5-¢prop-3-mupuann)-3-merna-N-[2-(2,5,7-rpudrop-1H-unnon-3-
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Ha)ITHI|nHpa3ono|1,5-alnupumuann-7-amun (1-73)

NH

F
|
HN
_N
Z N \ !
F /| \N =
NS
N

K pactBopy 7-xsmop-5-(5-¢prtop-3-nupunun)-3-mermi-nupaszonoll,5-ajnupumuauna (40 wr,
152,28 mxmons, 1 sx6.) B i-PrOH (3 M) nodasmsuiu DIEA (157,45 wr, 1,22 mmouns, 212,19 Mk,
8,0 oxre.) u 2-(5,7-nudrop-2-merin-1 H-unnon-3-mwi)sranamus (54,87 mr, 182,74 mxmons, 1,2
9K86., COJIb IaBesnieBor KucnoTel). Cmeck nepemernnsainy npu 50 °C B reuenue 12 u. PeakinoHHyO
CMeCh KOHLIEHTPUPOBAJIM HPHU MOHMKEHHOM IABJIEHHH, MOJIyYasi OCTATOK, KOTOPBIA OYHINAIHU C
nomornpto npenapatusHoit BOXKX (ycnosust ¢ HCI; kononka: Phenomenex Gemini 150 x 25 mm
x 10 mxm; nmomemwxnas ¢asza: [Boma(0,05%HCI)-ACN]; B%: 42%-62%,10 MuH) 1 KelaeMyro
bpakuuo THOQUIM3MPOBANH, MoNydas coemuHeHue S-(5-drop-3-mupumun)-3-metun-N-[2-
(2,5,7-tpudrop- 1 H-uunon-3-un)stun [nupazono| 1,5-alnupumuaus-7-amua - (15,56 wmr, 27,91
MKMOJTb, Bbixox 18,3%, uncrota 98,6%, cons 3HCI) B Bue TBEpIOro BEIIECTBA KEJITOrO LBETA.
'H SIMP (400 MI'y, CD30D) & ppm 8,75 (d, J = 2,4 T'u, 1H), 8,45 (s, 1H), 8,11 (s, 1H), 7,66-7,61
(m, 1H), 7,00 (dd, J = 2,2, 9,3 Ty, 1H), 6,44 (ddd, J=2,2, 9,5, 11,2 Ty, 1H), 5,75 (s, 1H), 4,00 (¢,
J=5,7Tu, 2H), 3,16-3,10 (m, 2H), 2,31 (s, 3H), 2,15 (s, 3H); DP-XKXMC m/z 437,2 [M+H]".

IIpumep 73
[00554] Cunres 1-74



[00555] Cxema cunTe3a!
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[00556] Cramusl: N-[2-(5,7-AudTop-2-mernia-1H-ungon-3-ua)rrual-2-(5-gprop-3-

NHPHAN)-6-H30NPONOKCH-THPUMHAHH-4-amuH (I-74)

HN

4-xy10p-2-(5-prop-3-nupuann)-6-uzomnponokcu-mupumuaut (90 mr, 322,77 mxmons, 1,0 sxa.), 2-
(5,7-muaprop-2-merun-1 H-ungon-3-un)sranamun (145,37 mr, 484,15 mxmonb, 1,5 oke., comnb
maBenieBoir kucinotel) 1 DIEA (333,71 mr, 2,58 mmons, 449,75 mkn, 8 sxe.) B i-PrOH (5 mun)
NOMEIIAJTH B TPYOKY C MUKPOBOJHOBBIM HM3JIy4eHHEM. | epMEeTH3UPOBAHHYIO TPYOKY HarpeBasiu
npu 150 °C B Teuenue 6 4 npu 00pabOTKe MHKPOBOIHOBBIM H3JTydeHHEM. PeakinOHHYIO CMEChH
KOHLIEHTPUPOBAJIH TMPH MOHWKEHHOM [aBJIEHHH, TMOJiydass OCTATOK, KOTOPBIH OUYMINATN C
noMoIkko un-xpomarorpaduu Ha cunukarene (ot [I19/EtOAc=100/1 no 2/1, TCX: TI3/EtOAc
= 3/1, R¢ = 0,50) u 3areM MOBTOPHO OYHIIAM C MOMOILIBIO npenapatuBror BOXKX (ycnoBus ¢
HCI; xononka: Phenomenex Gemini 150 x 25 mm x 10 Mxm; momsukHas daza: [Boma (0,05%HCI)-
ACN]; B%: 60%-90%, 10 muHn) u xenaemyro dpakuuio mrnodunusuposanu, nonydas N-[2-(5,7-
mdrop-2-metin- 1 H-usnomn-3-u)ati|-2-(5-prop-3-mupu ot )-6-u30nponoKCH-MTH PUMH AU H-4-

amuH (26,48 mr, 48,07 mkmonsb, Beixon 14,9%, uucrora 100%, cone 3HCI) B Bume TBepmoro
BemtecTsa skentoro ngera. 'H SIMP (400 MI'u, CDsOD) é ppm 9,10 (s, 1H), 8,71 (d, J=2,6 T'n,
1H), 8,27 (s, 1H), 6,99 (d, J=9,3 ', 1H), 6,54 (t, J=9,9 'y, 1H), 5,69 (s, 1H), 5,05 (s, 1H), 3,74
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(m, 2H), 2,97 (t, J = 6,6 T'u, 2H), 2,34 (s, 3H), 1,37 (d, J = 6,2 T'u, 6H); DP-DKXMC m/z 442,2
[M+H]".

IIpumep 74
[00557] Cuntes 1-75a, I-75b u 1-75c¢
H H H
N N N
|
I-75a I-75b I-75c¢

[00558] Cxema cunTesa:
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[00559] Cramusal: mpem-Gyrua N-(2,3,4,9-terparuapo-1H-kap6a3oa-3-nin)kapéamar

H
N

\

BocHN
K pactBopy mpem-6ytin N-(4-okcomukiorekcun)kapbamara (1 r, 4,69 mmons, 1,00 mi, 1 5xe6.) B
JXM (30 mut) mobasisiiu MgSQOy4 (564,38 mr, 4,69 mmons, 19x6.) u penmnruapasus (507,05 wr,
4,69 mmone, 460,96 Mk, 1 ox6.). Cmech nepemernuBanu npu 28 °C B Teuenue 2 4. 3arem MgSOy

oT(UILTPOBBIBAJH, (PHIIBTPAT YIIAPUBAJIH IPU TOHUYKEHHOM faBjieHuu. [loyueHHOe KOpHUHEBOE
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Macyo pacteopsuin B tosyose (20 mu), nobasnsimm ZnClz (3,20 r, 23,44 mMmone, 5 9K8.), CMeCh
Harpesas ipu 110 °C B Teuenne 4 4. PeakinoHHYIO CMeCh KOHLIEHTPHPOBAJIN MPU TOHU>KEHHOM
JABJIGHUH, MOJydass OCTATOK, KOTOPBIH OYMINAIM C MOMOLIBK (udm-xpomatorpadguu Ha
cimkarene (ot II9/EtOAc = 100/1 mo 3/1, TCX: IID/EtOAc = 5/1, Re = 0,30), monyuas
coemuHenue mpem-0ytun N-(2,3,4,9-terparunpo-1H-kapb6azon-3-un)kapdbamar (700 mr, 1,96
MMOJIB, BbIX0 41,7%, uncrota 80,0%) B BHEe TBEPIOrO BELIECTBA YKEJITOr'O [[BETA. 'H aMP (400
MIu, CD3OD) 6 ppm 7,33 (d, J=7,5T, 1H), 7,23 (td, /= 0,9, 7,9 I', 1H), 7,04-6,97 (m, 1H),
6,97-6,90 (m, 1H), 3,92-3,79 (m, 1H), 2,92-2,78 (m, 2H), 2,57-2,31 (m, 2H), 1,93-1,68 (m, 2H),
1,47 (s, 9H); OP-XKXMC m/z 231,1 [M-t-Bu+H]".

[00560] Cramgus2: 2,3,4,9-Terparuapo-1H-kap6a3on-3-amux

H
N

\

H,N

K pacteopy mpem-0ytun N-(2,3,4,9-terparuapo-1H-kapbason-3-un)kapdamara (700 mr, 1,96
MMOJTb, 1 9k6.) B JIXM (10 mut) mobasssum TOVY (3,08 r, 27,01 mmons, 2,0 mir, 13,81 sxs.). Cmech
nepemerrsany npu 28 °C B Teuenue 2 u. TCX (IT3/EtOAc = 5/1, R = 0) mokasasna, 4To HCXOAHOE
BELIECTBO OBLJIO MOJHOCTHIO H3PACXOIOBAHO M 00PA30BAIOCH OJHO HOBOE ISITHO. PeakiMOHHYIO
CMeCh KOHIIEHTPUPOBAIN MPH MOHIKEHHOM IaBJICHHH, [OJIy4asi OCTATOK, KOTOPBIH pa30aBiisiu
Bonoit (30 mu), pH moeomumu mo 10 ¢ momompio 1% pacteopa NaOH. Cmecs mopsepraiiu
skcrpakiuu EtOAc (30 mu x 3). OObenuHeHHbIe opranudeckue ciou cymmian Han NazSOs,
¢unbpTpoBa i U (HUILTPAT KOHLEHTPUPOBAIU MpPH MOHIKEHHOM JaBjieHuw, monydas 2,3,4,9-
teTparunpo- 1 H-kapbazon-3-amun (400 mr, 1,80 Mmmons, Beixon 92,3%, uucrtora 84,0%) B BUIE
TBEPAOro BEIECTBA YePHO-KOPUYHEBOrO LBETA, KOTOPOE MPUMEHSUTN Ha CIIeAYIOen cTaauu 0e3
nonoyHuTensHoN ounctku. 'H SIMP (400 MI'u, CDCls) é ppm 7,80 (s, 1H), 7,44 (d, J=7,7 T'n,
1H), 7,27-7,23 (m, 1H), 7,13-7,04 (m, 2H), 3,34-3,24 (m, 1H), 3,07-2,97 (m, 1H), 2,81 (t, /= 6,4
I'u, 2H), 2,50-2,43 (m, 1H), 2,13-2,05 (m, 1H), 1,84-1,76 (m, 1H); OP-)KXMC m/z 187,0 [M+H]".

[00561] Cramms 3: (3S)-N-[5-(5-¢pTop-3-nupuani)-3-u3onponui-nupaszono| 1,5-
a|nupumugun-7-ual-2,3,4,9-rerparuapo-1H-kapo6a3on-3-amun (I-75b) u (3R)-N-[5-(5-dTop-

3-nupuan)-3-u3onponuia-nupazono| 1,5-a|nupumuaun-7-nia|-2,3,4,9-rerparuapo-1H-
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Kap06a3os-3-amun (I-75a)

H
N

S0 0

K pactBopy 7-x510p-5-(5-prop-3-nmupumun)-3-uzonponui-nupazono| 1,5-a|lnupumuauna (153,06
Mr, 515,96 mxmous, 1,0 ox6.) B i-PrOH (10 M) no6asnsimn DIEA (200,05 mr, 1,55 mmons, 269,60

ZI

Mk, 3,0 9xe.) u 2,3,4,9-tetparuapo- 1 H-kap6azon-3-amus (145,09 mr, 654,35 mxmons, 1,27 sxs.).
Cwmecs nepememnBanu npu S50 °C B Teuenne 15 u. PeakinoHHYyIO cMeCh KOHIIEHTPUPOBAJIH MPH
HNOHIDKEHHOM  [IaBJIEHHH, TMOJy4Yash OCTaTOK, KOTOPbIH OYHMINAIKA C MOMOIIBIO  (hIidL-
xpomarorpadun Ha cummkaresne (ot [I9/EtOAc=100/1 o 2/1, TCX: II9/EtOAc=3/1, R¢=0,80).
Coemunenus pasnensua nocpeactsom SFC (ycmoBust: kononka: AD (250 mm x 30 MM, 5 MKM;);
nonsuwxkHas ¢asa: [0,1%NH3H,O EtOH]; B%: 45%-45%, mun). PactBOop mociie pasmesieHws
KOHIICHTPHPOBAJIA, TOJy4Yas: HEOYHIIEHHbIE IPOAYKTHI, KOTOPbIE OYHINAIH C IOMOLIBIO
npenapatuBHoii BOXX (ycmoeust ¢ HCl; xononka: Phenomenex Synergi C18 150 x 30 mm x 4
MkM; noxsukHas ¢asza: [Boma(0,05%HCI)-ACN]; B%: 60%-90%, 12 MuH) ¢ mOCIeAyIOLIe
mropunrsanuei, nonydas sHantaomep (36,18 mr, 65,79 mxmois, Beixon 12,8%, uncrora 100,0%,
conb 3HCI) (Rt = 4,768 mun, ee% = 100,0 u [a.]*’p = -3,430 (i-ProH, ¢ = 0,107 r /100 mn)) B BHIE
TBEPAOro BemecTsa kearoro nsera; 'H SIMP (400 MI'u, CDs0OD) é ppm 9,00 (s, 1H), 8,78 (s,
1H), 8,36-8,29 (m, 1H), 8,24 (d,/J=1,3 Ty, 1H), 7,38 (d, /J=7,7I'u, 1H), 7,27 (d, /= 7,9 ', 1H),
7,08-6,93 (m, 3H), 4,63 (s, 1H), 3,43-3,32 (m, 2H), 3,18-2,93 (m, 3H), 2,43-2,26 (m, 2H), 1,40 (d,
J=6,8Tu, 6H), OP-XKXMC m/z 441,2 [M+H]"; u npyroii sautromep (36,49 mr, 66,36 MKMOJIb,
BeIxOA 12,9%, uncrora 100,0%, cons 3HCI) (Rt = 5,778 mun, ee% = 96,4 u [a]*’p = +3,121 (i-
ProH, ¢ = 0,104 r /100 mn)) B BHAe TBepAOro BemecTsa skenrtoro nsera. 'H SIMP (400 MI'w,
CD;0D) 6 ppm 9,03 (s, 1H), 8,73 (d, J=2,6 'y, 1H), 8,36-8,30 (m, 1H), 8,18 (s, 1H), 7,38 (d, J
=7,7T'u, 1H), 7,29-7,25 (m, 1H), 7,04 (dt, J= 1,2, 7,6 T'y, 1H), 7,00-6,93 (m, 2H), 4,60 (s, 1H),
3,40-3,32 (m, 2H), 3,16-2,92 (m, 3H), 2,43-2,24 (m, 2H), 1,40 (d, J = 6,8 I'u, 6H); 9P-)KXMC
m/z 441,3 [M+H]".

IIpumep 75

329



[00562] Cunres 1-77

[ NH
HN
/ /N
NN .
F N =
= N
™
N
1-77
[00563] Cxema cunTesa:
NO,
RN
F E . -
N —_— -
H AMPA N NH4OAC N
al
NH
=z N’N\ I
F X, HN
NH < “)\Q
| SN Z >N
H,N > F
2 T F NS =
DIEA = N
NS
F
N 1-77

[00564] Cramusal: S-¢prop-2-mernia-1H-unnou-3-kapoaabaerua
o]

N\
N
N
H

K IM®A (40 mun) no karmisim nobasisuiu POCls (4,11 1, 26,82 mmouns, 2,49 mi, 2 9xs.) nipu -20 °C
B TeueHue nepuona Bpemenu 10 mun B atmochepe N2. Tlocne nepemernnBanus B TeueHue 1 u, K
yKa3aHHOMY BBbILlI€ pacTBOPY Aobaensuu S-¢prop-2-metun-1H-unmon (2 r, 13,41 mmons, 1 9x8.),
P 3TOM TeMneparypy noanepskusanu Hike -20 °C. Peakumonnyio cmeck Harpesasm a0 15 °C u
nepeMernnBai B Teuenne | 4. PeakiimoHHy0 CMeCh raCHITH MOCPEACTBOM HACKHIIIEHHOTO BOTHOTO

NaHCOs3 (100 mi) u axcrparuposamu EtOAc (50 min x 3). O6bpenuHeHHble OpraHnYecKue CIION
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cyumy Han Oe3BomHbiM NaxSQs, (GUIBTPOBAIM M KOHIEHTPHUPOBAJIHM MPH MOHUKEHHOM
NABIICHWH, IIOJydas OCTATOK, KOTOPHIMH OUMINAIM C NOMOINBIO (udIn-xpomarorpaduu Ha
cmmkarene (ot II9/EtOAc =1 /0 go 1/1,TCX : II3/EtOAc = 1/1, R¢ = 0,67), nony4as S-prop-2-
metui- 1 H-unpon-3-kapbansaerun (1,3 1, 5,73 mmons, Beixon 42,7%, uucrora 78,1%) B BHIE
TBEPIOTO BemecTsa xkentoro usera. 'H IMP (400 MI'u, CDCls) 6 ppm 10,17 (s, 1H), 8,39 (ymmp.
s, 1H), 7,93 (d, /= 9,0 'y, 1H), 7,08-6,89 (m, 1H), 2,75 (s, 3H); OP-KXMC m/z 178,0 [M+H]".

[00565] Cramus 2: S-¢rop-2-meTni-3-[(E)-2-autpoBunu|-1H-uuaoa
NO,

—

A\

N
K pacrBopy S-¢rop-2-merui-1H-unnon-3-kapbansneruga (1,1 r, 4,85 mmons, 1 9x6.) 6
HutpomeTtane (45 mu) nobasmsiim NH4OAc (1,12 1, 14,54 mmons, 3 9xe6.). CMech nepeMerinBaim
npu 110 °C B teuenne 16 u. PeakimoHHYIO CMeCh KOHLEHTPHUPOBAM MPH MOHHKEHHOM
naBJeHuu Uil yaaneHus HutpomeraHa. Ocratok nmoasepramu sxcrpakiun EtOAc (50 mi x 3).
OObenuHeHHbIE OpraHudeckue ciiou cyummd Haa NaxSOs, GunsTpoBamu U KOHLEHTPUPOBAIIH
[pY TOHKEHHOM JaBJIeHUH, ojiydasi S-prop-2-metui-3-[(£)-2-autposunui]-1H-ungon (0,92
I, HEOUMIIEHHBIN) B BUJE TBEPIOrO BEIIECTBA KOPUUYHEBOrO I[BETA, KOTOPOE MPUMEHSIIM Ha

crenyouiei cramuu 6e3 nonoaHuTeNbHON ounctku; DP-XKXMC m/z 221,0 [M+H]".

[00566] Crammsa3:  2-(S5-¢prop-2-mernia-1H-uHa0/1-3-HJ1)3TAHAMHH

NH

F
K pacteopy S-¢prop-2-metui-3-[(£)-2-autposunii|-1 H-unmona (1,40 r, 6,36 mmons, 1 9x6.) B
TT'® (30 M) nobasmsumm LAH (1 M, 31,79 mn, 5 sxe.) mpu O °C. Ilocne nobaBnenusi cMmech
nepemernusany npu 80 °C B reuenne 2 4. Peaknmonnyo cmeck pasdasmsum TT'® (10 mun) u 3atem
raciii IMyTeM nocyiefnoBarensHoro nodasnenus soas! (1,4 mir), 10% NaOH (1,4 mu1) u Bozer (4,2

mi) npu O °C. Tlocne nepemernnBanus B TeueHne 30 MUH, CMeCh (PHIIBTPOBAJIU UYepe3 LENHUT.
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OunbTparT KOHLEHTPUPOBAIM MpPHU MOHWIKEHHOM JAaBjieHuu, nojydyas 2-(5-¢prop-2-metni-1H-
nHIoJ-3-un)3TaHamuH (1,0 T, HEOUHIIEHHBIH) B BHIE€ MACJIA JKEJITOr0 IIBETa, KOTOPOe MPUMEHSIITH
HETOCPEACTBEHHO HA CIEAYIOEN cTamquu 6e3 nononHuTeNnsHol ounctkr. 'H SIMP (400 MI'n,
CDs;OD) 6 ppm 7,14 (dd, J = 8,8 I', 1H), 7,07 (dd, J = 10,0 I'y, 1H), 6,72 (td, J = 5,0, 9,1 I'y,
1H), 2,85-2,74 (m, 4H), 2,33 (s, 3H); OP-XKXMC m/z 192,1 [M+H]".

[00567] Cramusd:  N-[2-(5-drTop-2-mernn-1H-ungon-3-un)3tuil-5-(5-gprop-3-

NHPHAN)-3-H30NPONHI-THPa300[1,5-a|nupumuaun-7-amun (1-77)

NH
I
HN
—N
2\ \ .
F /l \N S
™
N

K pactBopy 7-xmop-5-(5-¢rop-3-mupumun)-3-usonponui-nupasono|1,5-a]jnupumumuaa (64,30
mr, 216,75 mxmons, 1 9ks.) B i-PrOH (5 M) nobasnsmu DIEA (140,07 mr, 1,08 mmons, 188,77
MKJI, 5 9x6.) u 2-(5-prop-2-meTun-1H-unnon-3-un)atanamud (50 mr, 260,10 mxmons, 1,2 9ke6.)
cmech nepemernnBaiu npu 60 °C B teyeHune 16 4. PeakimoHHYIO CMeCh KOHIIEHTPUPOBAH MPH
MIOHUYKEHHOM JaBJieHuH [utst ynajienus i-PrOH, mosyyast ocTarok, KOTOPBIH OYHIIAIHN C TOMOIIBIO
npenaparusHoi BOXX (Kononka: Phenomenex Gemini 150*%25 mm * 10 mxwm; monBuskHas dasa:
[Boma (0,05%HCI)-ACN]; B%: 50%-80%, 7 muH) ¢ nocienyouiei uoduinzanuei, moayyas N-
[2-(5-¢prop-2-metun- 1 H-unnon-3-mn)atui|-5-(5-¢prop-3-nupuaun)-3-uzon ponui-mupasono| 1,5-
a|mupumuaun-7-amuH (17,49 mr, 31,46 mxmons, Beixon 14,5%, uuctora 100,0%, 3HCI) B Bune
TBEpPOTO BerecTra xkentoro nseta. 'H SIMP (400 MI'u, CDs;0D) 6 ppm 8,75 (d, J = 2,4 T'u, 1H),
8,40 (s, 1H), 8,21 (s, 1H), 7,54 (d, J = 8,6 I'u, 1H), 7,07 (dd, J =23, 9,8 ', 1H), 6,95 (dd, J =
44, 8,6 I'u, 1H), 6,59 ( J=2,4, 9,0 T'y, 1H), 5,71 (s, 1H), 4,03-3,95 (m, 2H), 3,28-3,20 (m, 1H),
3,16-3,09 (m, 2H), 2,16 (s, 3H), 1,34 (d, J = 6,8 T'u, 6H); OP-KXMC m/z 447,1 [M+H]".

IIpumep 76
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[00568] Cunres I-78
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[00569] Cxema cuHTe3a:
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1-78

[00570] Cramgusal:  5-(S-¢prop-3-mupuamni)-7-[2-(1H-ungoun-3-

WA THIaMuHO|nupa3oso| 1,5-ajnupumuaun-3-kapooxcamua (1-78)

/ NH
HN
/ —N
NTN
=
F = | \N
\ NH,
N O

Cwmech 5-(5-¢rop-3-mupummn)-7-[2-(1 H-unnon-3-un)3tuiaamMuno nupaszono| 1,5-anupumu qus-3-
kapboHOBO# kuciaoThI (35 Mr, 84,05 Mxmoib, 1 sxe.), HATU (63,92 mr, 168,10 mxmous, 2 9x86.),
DIEA (32,59 wmr, 252,16 mxmonsb, 43,92 mka, 3 ox6.) u NH4Cl (13,49 mr, 252,16 Mxmonb, 3 5x8.)

B JIM®A (5 mn) nepememmBamu npu 25 °C B TeueHne 3 4. CMech KOHIEHTPHUPOBAIU MPH
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HOHIDKEHHOM JABJICHHH, IOJy4asl OCTATOK, KOTOPBIH OYMINAJHM C IIOMOIIBIO IpEHapaTHBHOH
BOXX (xononka: Phenomenex Gemini 150*25 mm * 10 wmxMm;, mnoaemxkHas ¢asa:
[Bona(0,05%HCI)-ACN]; B%: 36%-56%,10 mun), nuodunuzuposany, noiay4as S-(5-¢rop-3-
nupuan)-7-[2-(1 H-unnon-3-un)3tunaMuno [nupaszono| 1,5-aJmupumu qus-3-kapOokcamu 1
(16,47 mr, 31,08 mxmous, Bbixon 37,0%, uncrota 99,0%, 3HCI) B BHme TBepmoro BewiecTBa
sxentoro nsera. 'H SIMP (400 MI'u, CD3OD) 6 ppm 8,85 (s, 1H), 8,73 (s, 1H), 8,51 (s, 1H), 8,03
(d,J=9,2Tu, 1H), 7,72-7,69 (m, 1H), 7,12 (d, J = 8,4 'y, 1H), 7,04-7,01 (m, 2H), 6,95 (s, 1H),
6,08 (s, 1H), 3,98 (t, J= 5,6 T'u, 2H), 3,22 (t, J= 5,6 T'y, 2H); OP-KXMC m/z 416,2 [M+H]".

IIpumep 77
[00571] Cunres I-79
] NH
HN
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F % X N
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[00572] Cxema cunTe3a:
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[00573] Cramgusal: 2-(S-¢prop-3-mupuaunn)-9-uzonponui-N-[2-(2-metui-1H-unnoun-3-
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HJI)ITHIA|mypHH-6-amuH (1-79)

NH
|
HN
NZ | N\>
F \N N

Cmech 6-x510p-2-(5-¢rop-3-mupummn)-9-uzonponuwi-nypuna (52,08 mr, 171,40 mxmouns, 1 3kB.),
2-(2-merun-1H-unpon-3-wi)sranamuna (29,87 mr, 171,40 mxmons, 1 3xB.) u DIEA (66,46 wr,
514,21 mxmons, 89,57 Mk, 3 3kB.) B i-PrOH (3 mu) nepemermBanu npu 55 °C B Teuenne 19 u.
PeakunoHHYIO cMech KOHIEHTPHPOBAIM MpPH IOHI)KEHHOM JABJICHHH, IOJIydas OCTATOK,
KOTOPBIi OYHIIATH C TOMOLIBIO penapaTuBHO BOXKX (xononka: Phenomenex Synergi C18 150
* 30 mm * 4 wmkm; momBwkHas (aza: [Boma (0,05% HCI)-ACN]; B%: 42%-72%, 12 mun) ¢
nocienyroei modunuzanuei, nonydas 2-(5-¢rop-3-mupuaui)-9-uzonponuia-N-[2-(2-metu-
1 H-unnon-3-un)atui|nypus-6-amus (18,99 mr, 34,91 mxmons, Beixon 20,4%, uucrora 99,1%, 3
cons HC) B Buzie TBepaoro semecTsa skentoro nsera. 'H SIMP (400 MI'u, CDsOD) 6 ppm 9,27-
9,11 (m, 2H), 8,85 (s, 1H), 8,68 (d, J=8,78 'y, 1H), 7,51-7,43 (m, 1H), 7,07-7,00 (m, 1H), 6,92-
6,83 (m, 2H), 5,13-5,00 (m, 1H), 4,07 (s, 2H), 3,11 (t, J= 6,53 T'u, 2H), 2,27 (s, 3H), 1,73 (d, J =
6,53 T'u, 6H); OP-XXMC m/z 430,2 [M+H]".

IIpumep 78
[00574] Cunres I-80
I NH
HN
Z N
|
F N
NP
4N
N
1-80
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[00575] Cxema cuHTe3a:

cl I NH
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[00576] Cramgusal: 4,6-Aux/a0p-2-H30NPONOKCH-THPHMHIHH
Cl

NN

LA~

Cl N O
N

K cycnensuu NaH (248,00 mr, 6,20 mmosib, 60% B MunepanisHOM Macie, 1,41 sx6.) B cyxom TI'®D
(10 mu1) mobasmu i-PrOH (277,91 wr, 4,62 mmonns, 354,03 mki, 1,05 skse.) B nensinoi 6ane u N».
ITocne mepemermnuBanust B TeueHne 30 mMuH, cycneH3uro oxyaxkpamu a0 -60 °C u mo kamism
nobassit 4,6-muxiop-2-metuicynbdonmt-nupumuaut (1 r, 4,40 mmoss, 625,00 Mk, 1,0 2x6.)
B cyxom TI'® (10 mni) u nommepxuBanmu Temmepatypy Hivke -55 °C. IlomyueHHYIO CMeCh
nepemMerrBaid B TeueHne | unpu -55 °C. PeakunoHHyO cMech MeajieHHO BiuBaiu B Boay (100
mi) u skcrparupoBaiu EtOAc (30 ma x 3). OObenuHeHHbIE OPraHUYECKHE CJIOU MPOMBIBAJIH
COJIEBBIM pacTBOpoM, cymmum Haa NaxSOs W KOHHEHTpupoBaym, mojyd4as 4,6-mTuxiiop-2-
U30MPONOKCH-THpUMUANH (565 mr, 2,56 mmoib, Beixon 58,2%, uucrora 94%) B BHIOe macia
JKENITOTO [BETA, KOTOPOE TIPUMEHSITH Ha CIEAYIONIEl cTaquu 6e3 MONONHUTENLHON ouncTkr. 'H
SIMP (400 MI'y, CDCI3) 6 ppm 7,02-6,96 (m, 1H), 5,29 (m, 1H), 1,40 (d, J = 6,0 I'u, 6H);, OP-
KXMC m/z 206,9, 208,9 [M+H]".

[00577] Cramgusa2:  6-xaop-N-[2-(1H-uHa0a-3-11)3THII|-2-H30NPONOKCH-MTHPHMHAHH-4-
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aMHH

NH

K pactBopy 4,6-muxnop-2-uzonponokcu-nupumuauaa (200 mr, 907,96 mxmons, 0,5 5x6.) B i-
PrOH (6 mn) nob6asnsma DIEA (704,07 mr, 5,45 mmons, 948,88 mxu, 3,0 oxe.) u 2-(1H-unpmon-3-
wi)stanamuH (329,00 mr, 2,05 mmons, 1,13 ske.). Cmeck nepemernmBau npu 26 °C B reuenue 12
4. PeakunoOHHYyIO CcMecCh KOHIEHTPHPOBAIM IPH IMOHMKEHHOM JABJIEHHH, MOJydasi OCTATOK,
KOTOPBI OYHIIATH C MTOMOIIBIO (udtin-xpomarorpadun Ha crmkarese (ot [13/EtOAc = 100/1 oo
3/1, TCX: TID/EtOAc = 3/1, R¢ = 0,45), monyuass 6-xsop-N-[2-(1H-unmon-3-un)aTui]-2-
H30MPONOKCcH-TTHpuMuInH-4-amuH (290 mr, 841,57 mxmouts, Beixon 46,3%, urcrota 96%) B BUuIE
macna skentoro nsera. 'H SIMP (400 MI'u, CDCls) é ppm 8,10 (s, 1H), 7,60 (d, J = 7,7 I'u, 1H),
7,43-7,37 (m, 1H), 7,24 (dt,J=1,0, 7,6 T'u, 1H), 7,18-7,12 (m, 1H), 7,05 (d, J= 2,4 ', 1H), 5,95
(s, 1H), 5,26-5,17 (m, 1H), 3,68 (s, 2H), 3,08 (t, J = 6,6 I'y, 2H), 1,35 (d, J = 6,2 ', 6H); OP-
XKXMC m/z 330,9, 332,0 [M+H]".

[00578] Cramusa3:  6-(S-¢prop-3-mupuamni)-N-[2-(1H-ungon-3-un)rTual-2-

H30NPONOKCH-NHPpUMHANH-4-amuH (I-80)

6-x510p-N-[2-(1 H-uH 1071-3-11)3 i |-2-u30nponokcu-nupumuana-4-amus -~ (90  wmr, 261,18
MKMOJIb, 1 9x8.), (5-pTop-3-nupuania)oopoHoByro Kucioty (92,00 mr, 652,94 mxmous, 2,5 9x86.),
Cs2CO0s3 (255,29 wr, 783,53 mkmodsb, 3,0 axe.) u Pd(dppf)Clz (19,11 wmr, 26,12 mMxmons, 0,1 sxs6.)

noMelIaid B TPYOKY C MHKPOBOJHOBBIM u3nyueHueMm B Boxe (1,2 mut) u 1,4-muokcane (6 mui).
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I'epmernsupoBannyo TpyOky HarpeBamu mpu 120 °C B Teuenue 30 muH mpu o0OpaboTke
MHUKPOBOJIHOBBIM U3yueHneM. Peakimonnyro cMmeck pazbasisiu EtOAc (15 mi) u ¢punbrpoBanu
yepes o nenuTa. @uabTpaT KOHLIEHTPUPOBAIIU MPH MOHWKEHHOM JABJICHHH, TIOJTy4asi OCTATOK,
KOTOpBIN ouninamu ¢ nomoueio npenapatuBHoil BOXKX (ycmoeus ¢ HCl xomoHka: koJIOHKA:
Phenomenex Gemini 150 x 25 mm x 10 mxwm; mogswwkHas ¢asza: [Boma(0,05%HCI)-ACN]; B%:
25%-55%, 10 MuH) u xxenaemyo ppakuuto suoduu3npoBau, noiy4das 6-(5-drop-3-nupummn)-
N-[2-(1 H-unpon-3-ui)3tui|-2-u30nponokcu-nupumuana-4-amus (43,81 wmr, 87,48 MKMOub,
BBIXOA 33,5%, wictora 100%, 3 coms HCI) B BHae TBepmoro BemecTsa xeroro useta. 'H SIMP
(400 MI'y, CD3;0OD+Na;COs3) 6 ppm 8,92 (s, 1H), 8,53 (m, 1H), 8,12 (m, 1H), 7,61 (m, 1H), 7,33
(m, 1H), 7,09 (d, J = 7,0 'y, 2H), 7,02 (m, 1H), 6,57 (s, 1H), 5,38-5,26 (m, 1H), 3,77 (m, 2H),
3,09 (t, J=7,0 Ty, 2H), 1,40 (d, J = 5,8 T'y, 6H); IP-)KXMC m/z 392,0 [M+H]".

IIpumep 79
[00579] Cunres I-81
I NH
HN
~N
Z N N\
NC = \N =
X
N
I-81
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[00580] Cxema cuHTe3a:

o (0] (0]
Br.
y SN
N CDI, T3A, MgClz, Trd ykcycHast kucrota , 120 oC

% i NH
Z N~
T0c BN \N/%\ -
NS
N

4

l NH
HN HN
—N Zn(CN), —~N
77NN > ZTONTN
Br. y \N =~ Pd(PPh3)s NC - \N ~
NS NS
N N I-81

[00581] Cragusl: wmeTna-3-(5-0poM-3-nHPHANH)-3-0KCO-NPONAHOAT

0 O OH O
BFWO/ Bfwo/
X X
N N

Cmech S-OpomnupuanH-3-kapbonoBoit kuciotsel (1 r, 4,95 mmons, 1 oxe6.) u CDI (1,20 r, 7,43
Mmoiib, 1,5 sxe.) B TT'® (10 mu) nepemewmuBanu npu 20 °C B teuenue 1 u, mobasmsum TOA
(500,93 wmr, 4,95 mmouns, 689,03 Mk, 1 sx6.), cmeck nepememuaiu npu 20 °C B Teuenue 1 u,
3ateM pobaBisiin (3-MeTokcH-3-okco-nponanoni)okcukanui(1+) (1,55 r, 9,90 mmons, 2 9x6.) u
MgCl, (942,66 mr, 9,90 mmonb, 406,32 Mk, 2 ox6.). Cmeck nepemernusaiu npu 20 °C B TeueHue
11 u. [Tosonumu pH peakiuonHoit cmecu 1o 2 ¢ nomorubio 2 H. HCI, axctparuposanu EtOAc (20
M X 3). OObearHEeHHbIE OPraHUYECKUE CJIOH MPOMBIBAJIA COJIEBBIM PacTBOpoM (20 mit), CyIUnIH
Hazx NaxSOs, GuiabTpoBanu 1 KOHIEHTPUPOBAJH IPH MOHMKEHHOM JaBIICHHH, ITOJTy4dasi OCTATOK,
KOTOPBIN OYHIIAJIH C MOMOLIBIO (iiI-xpomaTtorpaduu Ha cumkarene (ot [13/EtOAc = 10/1 mo
5/1, TCX: TID/EtOAc = 5/1, Re = 0,58), monyuas metui-3-(5-Opom-3-mupuami)-3-oKco-
npornaunoat (554 mr, 1,50 mmons, Beixoa 30,4%, unctota 70%) B BHE TBEpAOrO BeIEeCTBA OEIOro
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usera. 'H SIMP (400 MI'w, CD;0D) & ppm 9,07-9,06 (m, 1H), 8,95 (d, /= 1,6 'y, 1H), 8,89 (d, J
=2,0 Ty, 1H), 8,76 (d, J = 2,4 Ty, 1H), 8,53-8,52 (m, 1H), 8,42 (t, J=2,0 ['w, 1H), 5,97 (s, 1H),
3,82 (s, 3H), 3,74 (s, 3H); DP-XKXMC m/z 259,9, 261,9 [M+H]".

[00582] Cramus 2: 5-(5-bpom-3-nupuani)-3-u3onponui-nupa3onio|1,5-ajnupumMuaun-

7-041
OH
/ /N
N7\
=~
Br: = \N

|
N

Cmece meTui-3-(5-6pom-3-nupu ain)-3-okco-mpomnanoara (300 mr, 813,74 mxmons, 1 9x6.) u 4-
usonponmi-1 H-nupaszon-S-amuna (122,23 mr, 976,49 mxmons, 1,2 sx6.) B AcOH (10 )
nepemernBaiy npu 120 °C B teyenune 0,5 u. Cmech KOHIEHTPUPOBAIM HPU MOHUKEHHOM
naeneHuy, nonyyas S-(5-6pom-3-nupuaui)-3-usonponmi-nupa3ono| 1,5-a]mupumu qus-7-01 (450
MI, HEOYHINEHHBII) B BHIE Macjia KOPHYHEBOrO IBETA, KOTOPOE MPUMEHSUTH Ha ClIeAyroIeit
cramuu 6e3 pononHuTenbHol ounctku. 'H SIMP (400 MI'u, CDCl3) 6 ppm 8,99-8,88 (m, 1H),
8,74-8,73 (m, 1H), 8,39-8,37 (m, 2H), 7,79 (s, 1H), 3,21-3,20 (m, 1H), 1,39-1,33 (m, 6H); OP-
XKXMC m/z 333,0, 335,0 [M+H]".

[00583] Cramgusa3:  5-(S-bpom-3-mupuann)-7-xjiop-3-u3onponuia-nupasoso|1,s-

a|nupUMHAHH
Cl
= N/N\
Br = \N RS
NS
N

PactBop 5-(5-Opom-3-mupuani)-3-uzonponui-nupasonol 1,5-ajmnupumuans-7-oma (450 mr, 1,35

Mmodb, 1 9x6.) B POCl; (8,2 1, 53,48 mmons, 4,97 mi, 39,60 sx6.) nepemertmpanu npu 110 °C B

teueHue 1 4. CMech KOHIIEHTPHPOBAU MPH MOHIKEHHOM JaBJIEHHUH, MMOJTyYasi OCTATOK, KOTOPBIi

OYHIIAJIH C MOMOILIBIO (uidI-xpomaTorpaduu Ha cuukaresne (ot [13/EtOAc = 10/1 go 5/1, TCX:

II9/Et0OAc = 5/1, R = 0,58), mnonmyuas 5-(5-Opom-3-mupummi)-7-Xa0p-3-u300pOnu-
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nupazono[1,5-almupumuaus (331 mr, 847,20 mxmone, Beixon 62,7%, uncrora 90%) B BUIE
TBEpPIOTO BerecTra sxentoro nsera. 'H IMP (400 MI'u, CDCls) é ppm 9,20 (s, 1H), 8,79 (d, J =
2,4Tu, 1H), 8,59 (t, J=2,4T'u, 1H), 8,14 (s, 1H), 7,37 (s, 1H), 3,42 (s, 1H), 1,45 (d, /=6,8 T'y,
6H); OP-)KXMC m/z 350,9, 352,9 [M+H] .

[00584] Cramua4: S-(S-bpom-3-nupuani)-N-[2-(1H-uaaoa-3-H1)3THIA]-3-H30NPONHII-

nupasono[1,5-a] nupumMuaHH-7-aMHH

] NH
HN
/ /N
N7\
S
Br. Z \N

Cmecy  5-(5-6pom-3-nupuamn)-7-xmop-3-u3onponui-nupazono[ 1,5-a|nupumuguaa (60 wr,
153,57 mxmons, 1 oke.), 2-(1H-unnon-3-un)sranamuna (36,91 mr, 230,36 mxmoib, 1,5 sx6.) u
DIEA (59,54 mr, 460,71 mxmosnb, 80,25 mkit, 3 oxe.) B i-PrOH (10 M) nepemernuainu npu 80 °C
B TeueHne 2 4. CMech KOHIIEHTPUPOBAJIM MPH TMOHHKEHHOM MaBJIEHHH, MOJy4as OCTaTOK,
KOTOpbIN ounianu ¢ momorunsio npemnapatueaoi TCX (Si02, II3/EtOAc = 1/1, Re = 0,28),
noJyryJast 5-(5-6pom-3-tiupuaun)-N-[2-(1 H-unmon-3-un)atui | -3-usonponui-nmupasono| 1,5-
a|mupumuaus-7-amus (70 mr, 117,80 mxmounb, Bbixon 76,7%, uucrora 80%) B BuIe TBEPIOTO
BemiecTra kentoro useta. 'H SIMP (400 MTI'u, JIMCO-ds) 6 ppm 9,21 (d, J = 1,6 T'u, 1H), 8,77
(d, J=2,0Tu, 1H), 8,62 (s, 1H), 7,99-7,95 (m, 2H), 7,64 (d, J= 8,0 'y, 1H), 7,31 (d, /= 8,4 T,
1H), 7,23 (d, J=2,0 I'u, 1H), 7,09-6,99 (m, 2H), 6,66 (s, 1H), 3,84 (q, J = 6,0 ', 2H), 3,27-3,22
(m, 1H), 3,13-3,10 (m, 2H), 1,35 (d, /= 6,8 T'u, 6H); DP-XXXMC m/z 474,9, 476,9 [M+H]".

[00585] Cramusas: S-[7-[2-(1H-Unpoa-3-ua)3THIAAMHHO]-3-H30nponu-nupa3ono|1,5-
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alnupumuanH-S-ni| nupuanH-3-kapoonuTpua (1-81)

NH
|
HN

—~N

= N N\

NC = | \N =
™
N

Cwmech 5-(5-6pom-3-nupummn)-N-[ 2-(1 H-uHa05-3-151)3 T |- 3 -U30M P ONHII-THPA30JIO [1,5-
a|nupumunus-7-amuna (70 mr, 117,80 mxmous, 1 9xs.), PA(PPhs)s (13,61 wmr, 11,78 mxmors, 0,1
oke.) u Zn(CN), (27,67 mr, 235,60 Mkmodb, 2 9x6.) B JIM®DA (5 mut) nera3upoBajy U MpoIyBaH
nocpencrsom N» 3 pasza. Cmecs nepemermBanu npu 85 °C B Teuenue 12 u B armocdepe Na. Cmech
KOHIIEHTPHPOBAJIA TPU IOHI)KEHHOM JaBJICHHWHW, MOJIydass OCTATOK, KOTOPBIH OYMINAIHA C
nomoursio npenapatusaoit BOXKX (komonka: Gemini 150%25 Su;nonsmkHast dasza: [Boxa (0,05%
rugpokcu ammoHust 00./00.)-ACN]; B%: 60%-90%, 10 mun), nony4as 5-[7-[2-(1H-unmon-3-
WT)3TUJIAMUHO | -3-u30nponmi-nupa3ono| 1,5-a]mupumu ius-5-wi |[nupuanH-3-KapOOHU TPHIT
(18,46 wmr, 43,72 mxmoits, Beixoa 37,1%, 99,819% uncroTa) B BUIE TBEPAOTrO BELIECTBA KEITOrO
useta. 'H SIMP (400 MI'y, CDs0D) é ppm 9,07 (d, J=2,0 T'u, 1H), 8,86 (d, J=1,6 ', 1H), 7,97
(t, /J=2,0Tu, 1H), 7,90 (s, 1H), 7,74-7,71 (m, 1H), 7,18-7,17 (m, 1H), 7,13-7,10 (m, 2H), 6,95 (s,
1H), 5,86 (s, 1H), 3,87 (t,J = 6,0 'y, 2H), 3,28-3,19 (m, 1H), 3,18 (t, /J=6,0 'y, 2H), 1,37 (d, J =
6,8 I'u, 6H); DP-XKXMC m/z 422,0 [M+H]".

IIpumep 80
[00586] CunTes 1-82a, I-82b u I-82¢

“/ HN HN
Z SNT

/ = N/N\
F = \ /‘& F. = | \N/‘i
N N

I-82a I-82b I-82¢
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[00587] Cxema cuHTe3a:

| @\/NH2 O\
.
)\/:O/ NaBH(OAc)s, AcOH XM N EtOH/TT®
o) H,N

OH

HN : :
N
/J&
NS
N

cl
/N’N\
F. X, S,
o L
HBr, 06p. xon. SN -
-
HoN F S
2 DIEA /l
NS
N 1-82¢
HN : :
XupanbHas SFC
—_— ~N
Z N \
N
NG ’ \N
x
N I-82a

[00588] Cragusl: N-BeH3HI-6-MeTOKCH-TETPAIMH-2-aMHH
o

N

(o

K pactBopy 6-merokcuterpanu-2-ona (300 mr, 1,70 mmors, 1 3kB.) B 6e3Boanom JIXM (5 mu)

OH OH

HN::
-
—~N
/N\
F/|\N\
N
N

1-82b

nobasstn pennnmeranamud (182,43 mr, 1,70 mmons, 185,58 Mk, 1 sxB.), AcOH (102,23 wmr,
1,70 mmonb, 97,37 Mk, 1 skB.) u NaBH(OAc); (541,24 wr, 2,55 mmouns, 1,5 3kB.). Cmech
nepemernBanyd npu 25 °C B teuenue 12 u. JloGasmsamu Box. NaOH (1 M, 20 mi) u cmech
nonsepranu 3kcTpakuuu XM (20 ma x 3). OObenuHeHHbIE OpraHHYECKHEe CJIOH MPOMbBIBAJIH
coneBbiM pactBopoM (20 wu1), cymmunm Hag Oe3somHbiM  NaySQs, ¢uieTpoBamm U
KOHIIEHTPHPOBAJIA, TMOJyYass HEOUHUINEHHBbIH MPOAYKT, KOTOPBbIH OYHIIATH C MOMOLIBIO
KOJIOHOUYHOHN xpomaTtorpaduu Ha cumukarene (ot II3/EtOAc = 1/0 mo 10/1, TCX: II3/EtOAc =
2/1, R¢=0,67), nonyuast N-OeH3uI-6-METOKCU-TeTpaTUH-2-amMuH (255 mr, 883,18 MKMOJTB, BEIXO]
51,88%, uncroTa 92,6%) B BHIE Macia KopuuHeBoro usera,. 'H JIMP (400 MI'u, CDs0D) 6 ppm
7,38-7,28 (m, 4H), 7,26-7,21 (m, 1H), 6,98 (d, /= 8,4 ', 1H), 6,67 (dd, J=2,5, 8,3 'y, 1H), 6,61
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(d,J=2,4Twn, 1H), 3,89 (s, 2H), 3,75 (s, 3H), 3,04-2,93 (m, 2H), 2,91-2,72 (m, 2H), 2,64-2,50 (m,
1H), 2,12-1,99 (m, 1H), 1,62-1,56 (m, 2H); IP-XKXMC m/z 268,2 [M+H]".

[00589] Cramns2: 6-MeTOKCHTETPAJIHH-2-AaMHH

H,N

K pactBopy N-OeH3un-6-meTOKCH-TeTpaiuH-2-amuHa (255 wmr, 883,18 mkmonb, 1 3kB.) B
6essogroM EtOH (10 mur) u 6e3Bogaom TI'® (10 mur) nobasssim Pd/C (10%, 255 mr) B atmocdepe
Nz. Cycnensuio aerasuposanu u npogysaiu nocpeactsom Ha 3 paza. Cmecs nepemernusanu B Ha
(50 psi) mpu 50 °C B Teuenume 8 u. Cmecp (puIBTPOBANM W KOHIEHTPUPOBAJHU, MOIydYas
HEOYHINEHHBIH MPOAYKT O-MerokcuTeTpanuH-2-amuH (210 mr, 874,40 mxmons, Beixon 99,0%,
yncrotra 73,8%) B BHAE 4YEPHOrO Macja, KOTOpPOE MPUMEHSUIM Ha CleAylolled craguu 0e3
nononHuTensHoN ounctku. 'H SIMP (400 MI'u, CDsOD) é ppm 6,94 (d, J = 8,4 T'u, 1H), 6,68-
6,64 (m, 1H), 6,62 (d, J = 2,4 I'u, 1H), 3,74-3,71 (m, 3H), 3,10 (ddt, J = 3,3, 5,1, 10,2 I'y, 1H),
2,93 (dd, J=4,1, 15,5Tu, 1H), 2,88-2,81 (m, 2H), 2,49 (dd, /= 9,8, 15,5 ', 1H), 2,06-1,97 (m,
1H), 1,64-1,51 (m, 1H); OP-)KXMC m/z 178,3 [M+H]".

[00590] Cragus3: 2-aMHHOTETPAJIHH-6-0J1

joos
HoN

PactBop 6-meTokcutetpanun-2-amuna (210 mr, 874,39 mxmons, 1 9kB.) B pactBope HBr (5 M)
nepemermuBasd npu 100 °C B Teuenne 8 u. CMeck KOHIIEHTPUPOBAIH, MTOJTyYasi HEOUHIIIEHHBIN
OPOAYKT 2-aMUHOTETpasInH-6-01 (195 Mr, 350,66 Mmxmosb, Beixon 40,10%, uucrota 43,9%, HBr)
B BUJI€ TBEPOro BEleCTBA KOPUYHEBOTO [[BETA, KOTOPOE MPUMEHSIJIH Ha CIIEAYIOLIeH cTaauu 0e3
nonoyauTensHoN ounctku. 'H SIMP (400 MI'y, CD30D) 6 ppm 6,91 (d, J= 8,4 'y, 1H), 6,58 (dd,
J=24,8,4Tu, 1H), 6,53 (s, 1H), 3,54-3,44 (m, 1H), 3,06 (dd, J= 5,1, 15,4 T'u, 1H), 2,86 (dd, J
=5,1, 8,2 'y, 2H), 2,71 (dd, J = 10,1, 15,4 T'u, 1H), 2,21-2,12 (m, 1H), 1,85-1,75 (m, 1H); OP-
KXMC m/z 164,2 [M+H]".

[00591] Cramua4d: 2-[[S-(5-¢pTop-3-nupuani)-3-u3onponui-nupa3ono|l,s-
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a|nMpHMHANH-7-HJI|AMHHO]| TeTPAJIHH-6-0J1

oo
HN

K pactBopy 7-xm0p-5-(5-prop-3-mupumin)-3-uzonponui-nupazono| 1,5-ajnupumuauna (100 mr,
337,09 mxmonsb, 1 3kB.) B i-prOH (5 mu) nobasnsmn DIEA (130,70 mr, 1,01 mmons, 176,14 mx,
3 3kB.) u 2-amuHOTeTpaUH-6-011 (150,39 Mr, 404,51 mxmous, 1,2 3kB.). CMeck nepemernnBaiu
npu 120 °C B Teuenue 3 1 npu 00pabOTKE MUKPOBOJIHOBBIM H3nyueHneM B atmochepe N2. Cmech
KOHLIEHTPUPOBau [uis ynanenus pactBopurtens. [obasmsmun HoO (10 mut), skcrparupoBasiu
EtOAc (10 mx x 3). OObeniiHeHHbIE OpraHUYECKHEe CJIOHN MPOMBIBAIIN COJIEBBIM pactBopoM (10
i), cymmd Han OesBomHbiM  NaxSQs, (uiabTpoBanmu #u  KOHIEHTPUPOBAIH, MOJIydas
HEOYHIIIEHHBIH MPOAYKT, KOTOPBIH OUHMINAIH C IMOMOIIBID KOJOHOYHOW Xxpomarorpaduu Ha
cuimmkarene (ot [I9/EtOAc = 1/0 mo 5/1, TCX: IID/EtOAc = 1/1, R¢ = 0,60), nonyuas 2-[[5-(5-
G rop-3-nupuaun)-3-uzonponmi-mupaszono| 1,5-a|nupumuaun-7-uilamuno | rerpanun-6-on (78
mr, 184,97 mxmonsb, Berxon 54,9%, uncrora 99,0%) B BUE TBEpAOro BELIECTBA JKEJITOrO IBETA.
'H sMP (400 MI'u, CDsOD) é ppm 9,15 (s, 1H), 8,51 (d, J = 2,6 ', 1H), 8,36 (d, J=9,3 I'ny,
1H), 7,92 (s, 1H), 6,93 (d, /= 7,5 Ty, 1H), 6,74 (s, 1H), 6,61-6,53 (m, 2H), 4,58 (s, 2H), 4,35-4,23
(m, 1H), 2,94-2,81 (m, 2H), 2,35-2,18 (m, 1H), 2,09-1,86 (m, 2H), 1,40 (d, J= 7,1 I'u, 6H); OP-
KXMC m/z 418,0 [M+H]".

[00592] Cramuss: (2R)-2-[[S-(5-drTop-3-nupuanin)-3-uzonponus-nupaszono|1,5-
ajnupumuanH-7-wi|amuHo| rerpannn-6-oa (I-82b) u (25)-2-[[S-(5-¢prop-3-nupuani)-3-
H30MPONUJ-MHPa30.0|1,5-a|nupumuann-7-uia]amuno| rerpaiann-6-o. (I-82a)

OH OH

Z

HN
N/N\ / N’N
N Sy
N

[[5-(5-¢pTop-3-mupuani)-3-uzonponmi-nupaszonof 1,5- a]nnpnMn):[nH -7-un]aMuHO | TeTpaTNH-6-
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on (78 mr, 184,97 mxmonsb, 1 3kB.) otaemnsuiu nocpencteoM SFC (kosonka: AD (250 mm*30 mm, 5
MKkM); moaBwkHas daza: [0,1% NH3;H,O IPA]; B%: 40%-40%, mun). PactBop mocie pa3neneHust
KOHIIEHTPUPOBAJIM, IMOJyYash HEOYHIIUEHHbIE MPOAYKTHI, KOTOpbIE OYHIIAIH C [OMOLIBIO
npenapatuBHoii BOXX (MeCN/H;O B kauecTBe 3JIIOEHTOB, KUCJIOTHBIE YCIIOBHSI, MPUOOD:
Phenomenex Synergi C18 150*30 mm*4 wmxm/momsmskHas dasza: Boma (0,05% HCI)-
ACN/rpamuent: B or 55% no 85% B Teuenme 12 mumu/CropocTh moTOKa: 25 MII/MHH) C
nocneayouei uodmmsanuei, noiaydas s3Hantuomep (24,75 mr, 50,47 mxmods, Beixon 27,3%,
ucrota 100%, 2HCI, SFC: Tr = 5,168 mun, ee = 100%, um [0.]*%%p = 167,660) B BH1e TBEPIOTO
Bemtectra skentoro usera. 'H SIMP (400 MI'u, CD30D) 6 ppm 8,97 (s, 1H), 8,79 (d, J= 2,6 T'ny,
1H), 8,34-8,28 (m, 1H), 8,25 (s, 1H), 6,98-6,91 (m, 2H), 6,61-6,55 (m, 2H), 4,47 (s, 1H), 3,40-
3,33 (m, 1H), 3,18 (dd, J=4,6, 15,4 ', 1H), 3,09-2,99 (m, 2H), 2,96-2,87 (m, 1H), 2,25 (s, 1H),
2,07 (dq,J=5,5,11,8 T, 1H), 1,38 (d, J= 7,1 ', 6H); OP-KXMC m/z 418,0 [M+H]"; u npyroii
sHaHTHOMED (26,47 Mr, 53,98 MKMOIB, BeIX0A 29,2%, unctota 100%, 2HCI, SFC: Tr = 5,742 muH,
ee = 100%, umu [0]**p = -167,394) B BUAE TBepHOro BemecTsa xentoro nseta. 'H IMP (400
MTI'y, CD;0D) 6 ppm 8,97 (s, 1H), 8,78 (d, /=2,9Tu, 1H), 8,30 (td, /= 2,2, 9,0 I';, 1H), 8,24 (s,
1H), 6,98-6,91 (m, 2H), 6,62-6,54 (m, 2H), 4,48 (s, 1H), 3,37-3,31 (m, 1H), 3,22-3,13 (m, 1H),
3,09-2,98 (m, 2H), 2,96-2,87 (m, 1H), 2,26 (d, /= 10,4 I'u, 1H), 2,07 (tdd, J= 5,6, 11,6, 17,7 'y,
1H), 1,38 (d, /= 6,8 'y, 6H); OP-)KXMC m/z 418,0 [M+H]".

IIpumep 81
[00593] Cunres I-83
I NH
HN

—N

= N N\

F = \N —
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N

1-83
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[00594] Cxema cuHTe3a:

NH NH
L 0 ’
HoN N

DIEA F o

4
\

1-83

[00595] Cramusal:  S-(S-¢prop-3-mupuani)-N-[2-(1H-uHA01-3-HO)3THI]-3-H30NPONHII-

2-mMeTHJI-nupa3oi0[1,5-ajnupumuaun-7-amun (1-83)

l NH
HN
—N
=~ N N\
F = \N S

Cmech 7-x70p-5-(5-rop-3-mupuai)-3-u30nponui-2-MeTui-nupa3ono| 1,5-a]Jnupumuaunaa (50
mr, 160,79 mxmons, 1 9ks.), 2-(1 H-uanon-3-un)sranamuna (25,76 mr, 160,79 mxmons, 1 9x6.) u
DIEA (62,34 mr, 482,37 mxmods, 84,02 mxit, 3 sx6.) B i-PrOH (5 mut) nepemerunBamu mpu 80 °C
B TeueHne 2 4. CMech KOHIEHTPUPOBAJIN MPH MOHHKEHHOM MaBJIEHWH, MOJy4as OCTaTOK,
KOTOPBIN OYHMIaIu ¢ moMolupio mpenapatuBHoii BOXX (komonka: Phenomenex Synergi C18
150*30 mm*4 mxm; nomeuxknas ¢asa: [Boma(0,05%HCI)-ACN]; B%: 50%-80%, 12 wmuh),
noJyryJast 5-(5-drop-3-mupuann)-N-[2-(1 H-uHm0-3-11)3Ti] -3 -HU30MPOITHII-2-ME THIT-
nupasono[1,5-alnupumuaun-7-amun (41,24 mr, 76,67 mMxmons, Beixon 47,7%, uncrora 100%,
3HCI) B Buze TBEpAOroO BelecTsa sxkentoro neera. 'H SIMP (400 MI'u, CDs0D) é ppm 8,68 (d, J
=2,8Tu, 1H), 8,33 (s, 1H), 7,51 (d, /= 7,8 I'u, 1H), 7,47-7,45 (m, 1H), 7,15 (d, /= 7,6 T'u, 1H),
7,02 (s, 1H), 6,97 (t, J= 7,6 T'y, 1H), 6,84-6,82 (m, 1H), 5,71 (s, 1H), 4,01-3,97 (m, 2H), 3,27 (t,
J=172Tn, 1H), 3,23-3,19 (m, 2H), 2,57 (s, 3H), 1,36 (d, /= 7,2 T'u, 6H); 9P-)KXMC m/z 429,3
[M+H]".
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IIpumep 82

HN
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NG NS
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[00596] Cunres I-84

NH

[00597] Cxema cuHTe3a:

.
-

0
S~ 0)
\r\CN LDA )LO . rnapasuna rugpat , ACOOH

NC
0 0 OH
F
N 7 o~ Z >N
HN~ N N | F \\
~— N -~ = \N POC|3
HoN ykeycHas kucnota , 120 °C N 110 °C
N
NH
F
I NH
F
Cl HN |
HN
F ™ = N \
= N F
DIEA F SN A
N =z N
N NS
N

[00598] Crammsal: 2-Anernia-3-MeTHJI-0yTAHHHTPHJI
0.

NC
K cmecu DIPA (1,221, 12,03 mmons, 1,70 mi, 1 sx6.) B TT® (10 mu1) nobasstu n-Buli (2,5 M B
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TT'®, 5,05 mi, 1,05 sx6.) no kamwism npu -78 °C B atmochepe Na2. Cmech nepeMernnBaig npu -
78 °C B teuenne 15 muH, 3atem Harpesasm 10 0 °C u nmepemermnmBanmu B tedenne 1 1. Cmech
oxnaxxpanu a0 -78 °C, mo kamsam nodasisum 3-metunOyranauTpui (1 r, 12,03 mmons, 1,27 mi,
1 sx6.) B TT'® (10 mn) u nepemernnBaiu npu -78 °C B Teyenue 15 mun. Ilo kamisim noGasiisiiu
pacteop stwnanerara (1,11 r, 12,63 mmons, 1,24 mu, 1,05 sx6) B TI'® (10 mu). Cmecs
nepemernany npu 20 °C B teuenune 16 u. TCX (IID/EtOAc = 1/1, R¢ = 0,74) nokaszana, 4to
obpazosanock ogHo HoBoe msaTHO. Cmeck racuiu 2 H. HCI (10 mu), skcrparuposanu EtOAc (50
MJI X 3), mpoMbIBajii coneBbIM pactBopoM (20 mu), cymmau Han NaxSOs, ¢umeTpoBanmu u
KOHLIEHTPUPOBAJIN MPH IMOHWKEHHOM [aBJICHHH, IMOJydass OCTATOK, KOTOPBIH OUYMINAIH C
nomoteio (r-xpomarorpaduu Ha cunukarene (ot II3/EtOAc = 10/1 no 1/1