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(I)
B yactHOCTH, HacTOsIIIIEE H300PETEHNE OTHOCHUTCS K 3aMEIEHHBIM OUIIMKINYECKHM reTEPOIIUKINIECKUM
U reTepoapuibHbIM coenuHeHusM ¢opmyisl (1), ux dopmam u apManeBTHUECKUM KOMIIO3ULUSAM H K
CHOCO6aM HpI/lMeHeHI/IH TaKHux COC[[MHeHHﬂ, ux (l)OpM HJin KOMHOSI/I]_II/Iﬁ JJIS1 JICHCHUA UIIU o6nerquI/1>1
6ose3nu ' eHTHHITOHA.
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OIIMCAHHUE U30BPETEHHUSA
2420- 566520EA/019
I'ETEPOHUK/IMYECKHUE U TETEPOAPWIBHBIE COEJUHEHUSA IJIsA JIEYEHUA
BOJIE3HU TEHTUHT TOHA

ACmeKT HacTOsIIIEero MW300peTeHUs OTHOCUTCA K COEOUHEHMsIM, HX (GopMaM H
(apmaLieBTHUECKMM KOMIIO3ULMSAM, U K CIIOco0aM MPUMEHEHHs] TaKUX COCOUHEHHH, uX (popm
WIN KOMIIO3UIMH, MCHOJNB3YEMbIX I8 JIEYeHUs] Wi oOsierdeHust OonesHu I'eHtuHrroHa. B
YaCTHOCTH, JPYroi acmeKT HACTOSIIero W300peTeHHsl OTHOCHTCS K  3aMeIEeHHBIM
OMLIMKIIMYECKUM TeTePOLUKIMYECKUM M TeTePOapUIbHbIM COCOUHEHUsIM, HX QopMaM u
(hapMaleBTHUECKUM KOMITO3ULUSIM, M K CIIOCO0aM NMPUMEHEHUs] TaKUX COCAMHEHUH, ux (Gpopm
WJIA KOMITO3ULIMH, HCTIOJIb3YEeMBbIX JJIS JISYeHUs HUTH oOJsierdeHus: Oone3Hu I eHTUHTITOHA.

YPOBEHb TEXHUKHU

bonesnp I'entmnrrona (HD) mnpexncraBusier coboi mporpeccupyroliee, ayTOCOMHO-
IOMHHAHTHOE  HelponereHepaTHBHOE  3a00ieBaHHME  MO3ra,  HMEKOLIEe  CHMITOMBI,
XapaKTEePU3YIOIINECS HETPOU3BOJBHBIMU  ABIDKEHHSIMHM, KOTHUTHBHBIM HAapyIIEHHEM U
NCUXUYECKUM HapymeHueM. CMmepTh, OOBIMHO BBI3bIBAEMAs MTHEBMOHHMEH WM WIIEMHUYECKOM
OOJIe3HBbIO Ceplilia, MPOUCXOANT, KaK MpaBuiio, Yepe3 13-15 yer mocine mosiBIeHUsT CUMITOMOB.
Pacnpoctpanennocts Oonesnu ['enrunrrona (HD) cocraisier oT Tpex OO ceMH CliydaeB Ha
100000 nacenenus 3ananHoit Espomnbl. B CesepHoii AMepuke, no ouesnke 30000 mronel UMerOT
6one3np ['entunrrona, mpu stoMm eme 200000 mroneil moxBeprarTCs PUCKY HACIEAOBAHUS
3a00neBaHus OT MOPAKEHHOTO 3THUM 3a0o0yieBaHHEM pOAMTENs. 3a00JeBaHHE BBI3bIBAETCS
HENPEPBIBHBIM POCTOM 4HCNA TPUHYKJIEOTUAHBIX CAG-IOBTOPOB B "MyTaHTHOM" I€HTHUHITHUHE,
Oenke, 3akomupoBaHHOM reHoMm Htt, uto mnpusBoaut k mnpoaykumu HTT (Htt Oenka) c
YBEJIIMYEHHBIM KOJIMYECTBOM Y/UIMHEHHHM MOJUIITyTaMUHOBBIX (polyQ) ocTaTkoB, TaKxke
U3BECTHBIX Kak mocienoBaTenbHOCTh "CAG-noBTOpoB". B Hacrosiinee BpeMsi HE CyIIECTBYET
CHHTETHYECKUX MPErapaToB, BO3ACHCTBYIOIIMX HA MCTUHHYI) NPUYHHY 3a00JI€BaHUs, YTO
00yCJIaBIUBAET BBICOKYHO HEYIOBJIETBOPEHHYIO MOTPEOHOCTh B JIEKAPCTBEHHBIX Mpernaparax,
KOTOpbIE MOTJIM Obl MPUMEHSIThCS JJIs JiedeHus i obnerdenus: 6onesnu I'enrunrrona (HD).
CrnenoBaresbHO, BCE €Ie OCTAeTCs HEOOXOAMMOCTD B BBISIBJICHUU U Pa3pabOTKe CHHTETHUECKUX
COEAMHEHUH U1 JTedeHus: win oonerdenus oone3nu I'enrunrrona (HD).

[TonHOE conepkaHME BCEX LUTHPYEMBIX B HM300pETEHMH JOKYMEHTOB BKJIIOUEHO B
HacTosIIIee N300PETeHNE yTeM CChUIKH Ha 3TH JOKYMEHTBL

CYIIHOCTDb U30BPETEHUA

Acnekt HacTosero u300peTeHHs] OTHOCHTCSI K COEAMHEHUsIM, BKJIIOYAOIIUM

coenunenue Gopmysi (I):
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i ero popmawm, rae Ry, Ry, Wi, Wo, W3, W4 u W5 onpenenensl B ©300peTeHUN.

ACHeKT HacTosero H300peTeHuss TaKKe OTHOCUTCS K CHoco0y MpPUMEHEHUs
coenunenus: ¢popmyinbl (I) umu ero GoOpMbl WM KOMIO3UIUHU JJISl JICUEHUS WU OOJIerdeHHsI
oonesnu ['enrunrrona (HD) y cyObekTa, Hy»KHArOIIErocs B 3TOM, BKJIFOYANOIIEMY BBEICHHE
CyOBekTy 3 (HEeKTUBHOTO KOJMUECTBA COSAUHEHHMSI HITH €r0 (POPMBI MJTH KOMITO3UIIHH,

Kpome Toro, acmekT HacCTOALIEr0 U300PETeHUsT OTHOCHUTCS K MPUMEHEHHUIO COSTUHEHHUS
dopmynbl (1) wiu ero dopmel mist nedennst win odjerdenusi Oonesnu ['entunrrona (HD) y
cyObekTa, HYXTAOLIEroCs B OSTOM, BKJIIOYAKOLIEMY BBeACHHE CyOBeKTy 3(deKTHBHOTO
KOJINYECTBA COSIUHEHHSI WJIH €r0 (POPMBI HITH KOMIIO3HLIUH.

Kpome Toro, acmekT HacCTOALIEr0 MU300PETEHUsT OTHOCHUTCS K MPUMEHEHHUIO COSTUHEHMUS
dbopmynsl (I) unu ero GopMbl Uil MPUTOTOBJICHHSI JICKAPCTBEHHOT'O Tpernapara, MpUMEHSIEMOTo
1t eveHust uii obnerderns oonesHu ['enrunrrona (HD) y cyObekTa, HyKIAIOIIErocs B 3TOM,
BKJIFOUAIOLIEMY BBelleHUE CyOBeKTy 3(pPEeKTHBHOrO KOJMUECTBA JEKAPCTBEHHOTO MPerapara.

Kpome Toro, acekr HacToOALIEro U300pETeHUsT OTHOCUTCS K NMPUMEHEHHIO COEIUHEHHS
dbopmynsl (I) win ero Gopmbl, HUCIOIB3yeMOMY B KOMOMHALIUK C APYTUMH JIEKAPCTBEHHBIMH
CpenCTBaMH, MPUMEHsIeMbIMU IJisl JiedeHust uian obnerdenus 6onesnu ['enrunrrona (HD) y
CcyObeKTa, HYXXJAIOLIErocss B OTOM, BKJIOYAIOLIEMy BBeAeHHE CyObekTy 3¢d¢dekTuBHOro
KOJIMYECTBA KOMOMHUPOBAHHOT'O MPOAYKTA JAJIs JIeueHUs1 Wik obsierdenust 6one3Hu I eHTHHr ToHa
(HD).

I[NOAPOBHOE OITMCAHUE M30BPETEHUA

Acnekt HacTosiero u300peTeHUs] OTHOCHTCST K  COEAMHEHUsIM, BKJIIOYAOIIUM

coenunenue Gopmysi (I):
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Wi ero (OopMbl, T1e

NYHKTHPHBIC JIMHUH TPEICTABJSIOT HEOOsS3aTeIbHO MPUCYTCTBYIOIINE TBONHBIC CBSI3H,
KOTJIa 3TO JIOMYCTUMO C TOYKH 3PEHUST BAJICHTHOCTH,

W, mpexncrasnsier coboit Hesaucumo C-R,, CH-R, N, N-R,, O umu S, xorma sto

AOMYCTHUMO C TOYKHU 3PCHUA BAJICHTHOCTH,



W, npencrasisier codoit HezaBucumo C-R,, CH-R, N wmm N-Ry, xorga 310 A0MyCTHMO C
TOYKU 3PEHUSI BaJICHTHOCTH, U

W3 mpencrasisier coboii Hezasucumo C, CH umm N, xorma 3To JONyCTUMO C TOYKH
3peHUsI BaJICHTHOCTH,

rae, no MeHbiueil mepe, onut uz Wi, W, unu Wi npeacrasisier coboii N min N-Ry;

W4 u Ws npencrasisitoT coboit HezaBucumo C-R, nim N,

rae, korna W npezacrasisier coboit S mimu O, To Torna W, npeacrasiser codoit C-R,, u
W3 npenacrasinsier coboii C;

R,, B KaXXIOM KOHKPETHOM Clly4ae, HE3aBUCHUMO BBIOMPAIOT K3 BOAOPOAA, I[HAHO,
ranoreda, ruapokcu, Cigankuna, pedtepo-Ciqankumna, ranoreH-Cjeankuna, Cj ¢aJKOKCH,
ranoreH-C;_gankokcH, Cjgankokcu-Ciganmkuna, amuHo, Cigankui-amMuHo, (Ci ¢alKui),-aMIHO,
aMuHO-C 1 gankuna u ruipokcu-Ci gaKuna;

R}, BeIOMparoT u3 Bonopona u C ¢ankuia;

R BeIOUparoT u3 CsglIUKIIOATKUJIA W TEeTePOIMKITHIA,

Ir7ie TeTePOLIMKIINI MPEACTABIISIET COOOI HACHIIIEHHYIO WM YaCTHYHO HEHACHIIIEHHYIO 3 -
7 YIEHHYO MOHOLMKINYECKYI0, 6-10 uneHHyro Ounukiamyeckyro wuian 13-16 uieHHyO
MOJIMLUKINYECKYIO KOJIbLIEBYIO CHCTeMy, uUMerolyrw 1, 2 uiau 3 rerepoaToMoOB B KOIBLE,
He3aBHCUMO BhIOpaHHbIX U3 N, O mwiu S, u

r7ie, B K&KIOM KOHKpeTHOM ciydae, Cs jglUKIOATKUI U TeTePOLUKIIUI HEOOs3aTeNIbHO
3aMeIleH ¢ MOMOIIBI0 OJTHOTO, ABYX WJIHM TpeX 3aMectuteneil R; u, HeoOs13aTeNbHO, C MOMOLIBIO
OIIHOTO JIOTIOJIHUTEIBHOTO 3aMecTUuTeNs Ry, niaun

rIe, B KadeCTBe BapHaHTa, B KAKIAOM KOHKpeTHOM ciydae, (3 joLIUKJIOANKIII |
reTEePOLMKIIMI HEOOs3aTeNIbHO 3aMEIEeH C MMOMOIIbI OJHOTO, MBYX, TPEX WM YeThIpex
3amectureiei Rs;

R, BBIOMpAIOT U3 (heHMIIa, reTepOLMKIINIIA U TeTepoapuiIa,

i€ TeTePOLIMKIIUI TIPEACTABIISIET COOOM HACHIIIIEHHYIO MM YaCTHYHO HEHACHIIIEHHYO 3-
7 4YNEHHYKH) MOHOLMKINYECKYI0, ©6-10 uneHHyro Ounukianmyeckyrd wuian 13-16 djeHHYIO
MOJIMLUKINYECKYIO0 KOJBLEBYIO CHCTeMy, uUMewoulyro 1, 2 unu 3 rerepoatomMa B KOJIIBLE,
He3aBUCHMO BbIOpaHHbIX U3 N, O wm S,

r7ie reTepoapui MpencraBisieT coOoH 3-7 UIEHHYH0 MOHOLUKINYECKyr wiu 6-10
YWIEHHYI0 OMLMKINYECKYI0 KOJBIEBYIO cHCTeMy, umeromywoo 1, 2, 3 wim 4 rerepoaroma B
KOJIbIIe, HE3aBUCUMO BhIOpaHHbIX U3 N, O wiu S, u

r7ie, B KaXKJIOM KOHKPETHOM Ciiy4dae, (PeHUJI, TeTePOIHKIIIII U TeTepOoapIll Heo0s3aTeIbHO
3aMeIleH ¢ MOMOIIBIO OTHOTO, ABYX WJIHM TpeX 3amecturenieil Rs, u, HeoOs3aTenbHO, C TOMOIIBIO
OIHOTO JIOTIOJIHUTEILHOTO 3aMecTUTeNs Rg;

R3;, B KaXIOM KOHKPETHOM Clly4ae, HE3aBHUCHMO BBIOMPAIOT W3 LHAHO, TrajioreHa,
ruapokcy, Cieankmna, npeitepo-Cigankuna, rajoreH-Cieankuna, Cjeankokcu, ramoreH-Ci-
cankokcH, Cigankokcu-Cieankmna, amMmuHo, Cjeankmi-aMuHO, (Ci6aliKi)2-aMuHO, aMHHO-C -
cATKUIA U TUAPOKCHU-C_6aTIKHIIA;

R4 BeIOMparoT u3 Cs joLukioankuia, peHmna, rerepoapuia U reTepoLUKIINIa,



i€ TeTEePOLUKIIIII IPEACTABIsIET COOOM HACBIIIEHHYIO MM YaCTUYHO HEHACBILIEHHYIO 3-
7 YNEHHY0 MOHOLMKINYECKYI0, 6-10 unenHyro Ounukianueckyro wunn 13-16 uneHHyO
MOJIMLIMKJINYECKYIO KOJBLEBYIO CHUCTEMY, UMEKIyr 1, 2 wimu 3 rerepoaroMa B KOJbLE,
He3aBUCUMO BbIOpaHHbIX U3 N, O mnu S,

rae rerepoapusl mpeactaBiseT coOoil 3-7 YIEHHYH) MOHOLMKIMYECKyr0 wuian 6-10
YJIEHHYI0 OMLIMKIIUYECKYI0 KOJBbLEBYIO cHcTeMy, umeromywoo 1, 2, 3 wim 4 rerepoaroma B
KOJIbIIe, He3aBUCUMO BbIOpaHHbIX 13 N, O uinu S, u

rae, B KaXJOM KOHKpeTHOM ciy4dae, Cs.jgUUKIOaNKuiI, (eHWS, TEeTepOLHUKIIIT U
rerepoapui HeoOsI3aTeIbHO 3aMEIEH C MOMOIIBIO OJTHOTO, IBYX HJIM TPeX 3aMecTuTenen Ry;

Rs, B KaXXIOM KOHKPETHOM Clly4ae, HEe3aBHCHMO BBIOMPAIOT M3 rajioreHa, THIPOKCH,
uuaHo, HuTpo, Cj gankuna, nenrepo-Cisankuna, rajoren-Ci qankumna, C¢ankokcu, ramores-Ci
GAITKOKCH, OKCUMa, aMHHO, Cgankmi-aMuHO, (C;_calikni),-aMiuHO U C|_aJIKHII-THO;,

R BBIOUparoT u3 peHnma u rerepoapuia,

re reTepoapui MpencraBisieT coOol 3-7 4IEHHYH0 MOHOLUKINYEeCKyr wiu 6-10
YIEHHYI0 OMLMKINYECKYI0 KOJBIEBYIO cUCTeMy, umeromyro 1, 2, 3 wmm 4 rerepoatoMa B
KOJIbIle, He3aBUCUMO BhIOpaHHbIX U3 N, O unu S, u

r7e, B KQKJIOM KOHKPETHOM ciydae, (PeHWI U TeTepoaprsl HeoOs3aTeIbHO 3aMelIeH C
MIOMOLIIBIO OJTHOTO, ABYX, TPEX UJIU YEThIpex 3aMecTuTenu Rg;

R; B KaX7OM KOHKPETHOM Cllydae, HE3aBHCHMO BBIOMPAIOT M3 LHAHO, TaJloreHa,
ruapokcy, Cjgankmna, npeitepo-Ciqankuna, rajnoreH-Cjeankuna, Cjeankokcu, ramoreH-Ci.
cankokcH, Cjgankokcu-Cj ankmna, amMmuHo, Cjeankmi-aMuHO, (Cigaliki);-aMuHO, aMHHO-C
sankmia U Cs_jgLIUKJIOAJIKAIA; U

Rg B KaXX7IOM KOHKPETHOM Cllydae, HE3aBHCHMO BBIOMpPAIOT M3 LHAHO, TajoreHa,
runpokcu, Cjgankuna, nenrepo-Ciyankuna, ranored-Cjeankuna, Cjgankokcu, ranoreH-Ci.
cankokcH, Cigankokcu-Ci gankuna, aMuHo, Cigankmi-aMuHO, (Ci¢alikui),-aMuHO, aMuHO-C
sJIKIIa U C3_1oLIUKI0AIKUIIA;

rae Gopmy coequHEHHUs] BLIOMPAIOT M3 TPYIIIIbI, COCTOSIIEH U3 €ro COJEeBOM, THAPATHOM,
COJIbBATHOM, PALIEMAaTHOM, SHAHTHOMEPHOMH, TUACTEPEOMEPHOI U TAYyTOMEPHOU (POPMBI.

ACIIEKTHI U30BPETEHUA

OnuMH acmekT HacTosALIero w300peTeHns BKiIo4yaer coenuHeHne ¢opmyisl (1),

BKJTIOUaromee coenunenue gpopmysl (1.1):
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Wi ero GOopMbl, Te

IMYHKTUPHBIC JIMHUU TMPCACTABJIAIOT HeOoOsI3aTEIBHO NPUCYTCTBYHOLIINE }_IBOI‘/'IHble CBA3H,

KOoraga 5TO AOIYCTUMO € TOYUKHU 3PCHUSA BAJICHTHOCTH,



W mpexacrasnsier coboit HesaBucumo C-R,, CH-R, N, N-Rp,, O wmu S, xorma sto
JOMYCTHMO C TOYKH 3PEHHSI BAJICHTHOCTH,

W, npexncrasinsier codoit HezaBucumo C-R,, CH-R, N mwmm N-Ry, korga 1o A0mMyCcTHMO C
TOYKU 3PEHUSI BAJICHTHOCTH, U

W3 mpencrasnsier coboii HezaBucumo C, CH wunam N, korma 3TO JAONMyCTHMO € TOYKH
3peHus BAJEHTHOCTH, T, M0 MeHbInel Mepe, onuH 3 Wi, W, unn Wi npencrasisier coboii N
i N-Ry;

W4 u W5 npencrasisitoT coboii HezaBucumo C-R, umu N,

I'me, xorna W, npencrassier coboii S wiu O, To Torna W, npexacrasisier codoii C-R,, u
W3 npenacrasinsier coboii C;

R, B KaXIOM KOHKPETHOM Cllydae, HE3aBHUCHMO BBIOMPAIOT W3 BOJOPONA, IIHAHO,
ranoreda, runpokcu, Cieankmna, pedtepo-Ciqankuna, ranoren-Cjeankuna, Cj¢aJKOKCH,
ranoreH-C;_gankokcH, C;gankokcu-Ciganmkuna, amuHo, Cigankmi-amMuHo, (Ci ¢alKui),-aMIHO,
aMuHO-C 1 gankmia u ruipokcu-Ci_gaJIKuna;

R}, BeIOMparoT u3 Bonopona u C ¢ankuia;

R BeIOUparoT u3 CsglIUKIIOATKHIIA W TEeTEPOIMKIIHIIA,

I7Ie TeTePOLIMKIIUI MPEACTABIISIET COOOH HACHIIIEHHYIO WJIH YaCTHYHO HEHACHIIIEHHYIO 3 -
7 YNEHHY0 MOHOLMKINYECKyi0, 6-10 unenHyro Ounukiamueckyro wuian 13-16 uieHHyO
MOJIMLMKINYECKYIO KOJBLEBYIO CHUCTEMY, UMEKIyr 1, 2 wnmm 3 rerepoaroMa B KOJbLE,
He3aBHCHUMO BhIOpaHHbIX U3 N, O wu S, u

r7ie, B K&KIOM KOHKpeTHOM ciydae, Cs jglUKIOATKUI U TeTePOLMKIUI HEeOOs3aTeNIbHO
3aMeIleH ¢ MOMOIIBI0 OJJHOTO, ABYX WJIH TpeX 3aMmectutesieil R; u, HeoOs13aTeNbHO, C MOMOLIBIO
OJIHOTO JIOTIOJIHUTEIBHOTO 3aMecTuTens Ry, nmm

rre, B KadecTBe BapHaHTa, B KaKIAOM KOHKpeTHOM ciydae, (3 joLUKJIOANKII H
TeTEePOLMKIIMI HEOOs3aTeNIbHO 3aMEIeH C MMOMOINbI OJHOTO, JBYX, TPEX WM YeThIpeX
3aMmectureiei Rs;

R, BBIOMpAIOT U3 (heHUIa, TETEPOLIUKIINIIA U TeTePOaAPHIIA,

i€ TeTePOLIMKIIUI MPEACTABIISIET COOOI HACHIIIEHHYIO WM YaCTHYHO HEHACHIIIEHHYIO 3 -
7 YIEHHYK) MOHOLMKINYECKYI0, 6-10 unenHyro Ounukianmyeckyro wuian 13-16 dieHHyHO
MOJIMLMKINYECKYIO KOJBLEBYIO CHUCTEMY, UMeKIyr 1, 2 unm 3 rerepoaroMa B KOJbLE,
He3aBUCHMO BbIOpaHHBIX U3 N, O wm S,

r7e reTepoapui MpencraBisieT coOol 3-7 UJIEHHYH0 MOHOLUKINYEeCKyr wiu 6-10
YIEHHYI0 OMLMKINYECKYI0 KOJBIEBYIO CHCTeMy, umeromywoo 1, 2, 3 wim 4 rerepoaroma B
KOJIbIIe, He3aBUCHUMO BhIOpaHHbIX U3 N, O wiu S, u

r7e, B KaXKI0M KOHKPETHOM City4dae, (PeHUJI, TeTePOIMKIIIII U TeTepOapIl Heo0s3aTeIbHO
3aMeIleH ¢ MOMOIIBI0 OHOTO, ABYX WIH TpeX 3amecturesieil Rs, u, HeoOs3aTenbHO, C TOMOIIBIO
OJIHOTO JTOTIOJIHUTEIbHOTO 3aMecTUuTes Re;

R3 B KaXJIOM KOHKPETHOM Cjy4ae, HE3aBHCHMO BBIOMPAIOT W3 LHAHO, TaJioreHa,

ruapokcy, Cieankmna, npeitepo-Cigankuna, rajoreH-Cieankuna, Cjeankokcu, ranoreH-Ci-



cankokcH, Cieankokcu-Ciankmna, amMmuHo, Cieankmi-aMuHO, (Ci6alIKi)2-aMuHO, aMHHO-C .
caJKHUIIA U TUIPOKCHU-C gaTIKHUIIa;

R4 BeIOHparoT u3 CsjgLukioankuia, (eHuIa, rerepoapuia u reTepoLruKIInIa,

r7ie TeTePOLIMKIINI MPEACTABIISAET COOOM HACHIIIEHHYIO WIM YaCTHYHO HEHACHIIIEHHYIO 3 -
7 YNEHHYK0 MOHOLMKINYECKYt0, ©O-10 wuneHHyro Ounukianueckyro wind 13-16 uneHHYyIO
NOJIMLUUKIMYECKYK KOJBLEBYIO CHCTEMy, uUMeromyr 1, 2 uaum 3 rerepoaTomMa B KOJIBLE,
He3aBUCHMO BbIOpaHHBIX U3 N, O wu S,

re reTepoapus MpencraBisieT coOoH 3-7 4YIEHHYH0 MOHOLMKINYECKyr0 wiu 6-10
YJIEHHYI0 OMLIMKJIMYECKYIO KOJIbLIEBAsi CUCTEMa, UMeroIyro 1, 2, 3 uiu 4 rerepoaroMa B KOJIbIIE,
He3aBUCUMO BhIOpaHHbIX U3 N, O wiu S, u

rIe, B Ka)XJIOM KOHKpeTHOM ciy4dae, Ci glUKJIOANKWI, (PEHWI, TeTEPOLUKIII |
reTepoapul HeoOsS3aTeIbHO 3aMEeIEH ¢ MOMOIIBIO OHOTO, IBYX WJIH TPEX 3aMecTuteseit Ry;

Rs5, B KaXKIOM KOHKPETHOM Cjly4ae, HE3aBHCUMO BBIOMPAIOT W3 TaJiOT€HA, TUIAPOKCH,
uuaHo, HUTpo, Cjgankuna, nenrepo-Cisankuna, rajoren-Ci qankuna, Ccankokcu, ramores-Ci
GATKOKCH, OKCHMa, aMuHO, C1_sankmi-aMuHO, (C;_¢alKi),-aMuHO 1 C1_¢aJIKUJI-THO;

R BBIOUparoT u3 peHnma u rerepoapuia,

r7e reTepoapui MpencraBisier coOol 3-7 UIEHHYH0 MOHOLUKINYEeCKyro wiu 6-10
YIEHHYI0 OMLMKIMYECKYI0 KOJBIEBYIO cHCTeMy, umeromywoo 1, 2, 3 wim 4 rerepoaroma B
KOJIbLIe, He3aBUCHUMO BbIOpaHHbIX U3 N, O unu S, u

r7e, B KOKIOM KOHKPETHOM ciiydae, (eHMJI M TreTepoapusl HeoOs3aTeIbHO 3aMeIIeH C
MOMOILBIO OJJHOTO, IBYX, TPEX WJIM YEThIPEX 3aMecTurenen Rg;

R;, B KaXIOM KOHKPETHOM Cllydae, HE3aBHUCHMO BBIOMPAIOT W3 IHAHO, TaJjioreHa,
ruapokcy, Cigankuna, npeitepo-Cigankuna, rajnoreH-Cjeankuna, Cjeankokcu, ranoreH-Ci.
cankokcH, Cjgankokcu-Cigankuna, amMmuHo, Cieankun-amMuHo, (Cjakui),-aMuHO, aMuHO-C
sJIKIIa U C3_1oLIUKI0AIKUIIA;

Rg, B KaKIOM KOHKPETHOM Cllydae, HE3aBHUCHMO BBIOMPAIOT W3 IIMAHO, TajioreHa,
ruapokcu, Cigankmna, npeitepo-Ciqankmna, rajnoreH-Cieankuna, Cjeankokcu, raimoreH-Ci.
cankokcH, Cigankokcu-Ci gankmna, amMmuHo, Cigankmi-aMuHO, (Ci¢alikui);-aMUuHO, aMuHO-C
gatkmiaa uin Cs_1ollHKII0AJIKHIIA.

Onun acnekt Bkirouaet coenuaenne Gopmyssl (1), rme W npencrasisier coboit N-Ry, u
W4 npencrasnsier codboii N.

Jpyroii acniekT BKitouaeT coequnenue Gopmyisl (1), rne W npeacrasnser codoit N-Ry,
W, npencrasnsier coboii C-R,, W3 mpencrasnsier codoit C, W4 npexncrasnsier codoii N, u W
npenctasisietr codoit C-R,.

Jpyroii acniekT BKitouaeT coequnenue gopmydsl (1), rne Wi npencrasnser codoit N-Ry,
W, npencrasisier codoit CH-R,, W3 npencrasmnsier coboit CH, W4 npencrasiisier codoit N, u W
npenctasisier codoit C-R,.

Onun acnekt BKIrouaer coeauaenne Gopmyist (1), rne Ws npencrasisier coboit N-Ry, u

W4 npencrasinsier coboii N.



Hpyroit acriekt BirodaeT coequHenue Gopmyist (1), rne Wi npencrasmsier codoit CH-
R,, W, mpencrasisier codoit N-Ry,, W3 npencrasisier codoit CH, W, nipencrasisier coboii N, u
W5 npencrasisier coboii C-R,.

Opnun acniekt BkmoudaeT coenuHenne Gopmyisl (I), rme W3 u Wy nmpencrasisitor coboi
N.

Jpyroii acniekT BKJrouaeT coeaunenue ¢popmysl (I), rne W npencrasnser coboii C-R,,
W, mpencrasnsier coboit C-R,, W3 npencrasnsier codoit N, W4 npencrasnsier coboit N, u W
npencrassietr codoit C-R,.

Jpyroii acriekt BKjrodaeT coequHenue Gopmyssl (I), rne W, npencrasnsier codoit CH-
R., W, npencrasisier coboit CH-R,, W3 npencrasisier codoit N, W4 npeacrasnsier coboii N, u
W5 npencrasinsier coboii C-R,.

Onun acnekt BKmouaer coenaunenue Gopmysnsl (I), tne Wi, Wy u Wy npeacrasistor
coboit N.

Jpyroii acniekT BKJIFO4YaeT coenunenue ¢popmyisl (1), rne W, mpencrasisier coboii N, W,
npencrasisier coboii N, W3 mpencrasmser coboii CH, W, mpencrasisier coboit N, u W
npencrasisietr codoit C-R,.

Onun acriekt BirodaeT coenuHenue Gopmyis (I), rme Wi u W, mpencraBisiioT coboi
N-Ry, 1 W4 npencrasmnsier coboii N.

Hpyroit acniekT BKItouaeT coequHerne Gopmysl (I), rne Wi u W, npencrasisiroT coOoit
N-Ry,, W3 npencrasnsier coboii CH, W4 nipencrasisier codoit N, u W5 npencrasisier coboii C-
R..

Onun acniekt BKkmouaer coeauHenue (opmynsl (I), tne Wi, Wi u W, npeacrasisitor
coboii N.

Jpyrotii acniekt Bkiro4aet coenurenue Gopmyisl (1), rne Wi npencrasisier coboii N, W,
npexacrasisier coboii C-R,, W3 npexacrasisier coboit N, W4 mpencrasisier cobori N, u Ws
npencrasisier codoit C-R,.

OnuH acnekt BkItouaet coeaunenne Gopmyssl (1), rne W npencrasisier coboit N-Ry, u
W3 u W, npencrasisitoT codoii N.

Hpyroii acniekT BKtouaeT coequnenue gopmydsl (1), rne Wi npencrasnser codoit N-Ry,
W, mpencrasisier codoit CH-R,, W5 npencrasisier codoit N, W4 npencrasisier codoii N, u W
npencrasisietr codoit C-R,.

Onun acnekt BKmouaer coenuHenue Gopmynsl (I), tne Wo, Wi u Wy mpeacraBisitor
coboit N.

Hpyroit acniekt BrouaeT coenunenue Gopmyst (I), rne W npeacrasnsier codoit C-R,,
W, mpencrasmisier coboii N, W3 mpexncrasnsier coboii N, W4 mpexncrasnsier codoit N, u W
npencrasisier codoit C-R,.

OnuH acnekT BKirouaeT coenunenue ¢popmysl (I), rne Wo npeacrasnsier coboit N-Ry, u

W3 u W4 npencrasisitoT codoit N.



Hpyroit acriekt BirodaeT coequHenue Gopmyist (1), rne Wi npencrasmsier codoit CH-
R., W, npexncrasnsier coboii N-Ry,, W3 npeacrasisier coboit N, W4 npencrasisier codoit N, u Ws
npencrasisier coooit C-R,.

OpnuH acniekt BJrO4aeT coenunenue popmysl (1), rne Wi, Wo, W3 1 W, npeacrasisitor
coboii N.

Jpyroti acniekT Bkiro4yaeT coenurenue Gopmysl (1), rne Wi npencrasisier coboii N, W,
npexacrasisier coboir N, Wi mpencrasmser coboii N, W, mpencrasnser coboit N, u Ws
npencrassietr codoit C-R,.

OnuH acnekt Brto4Yaet coenunenue Gopmysl (I), rme Wi npencrasisier coboii S, u Wy
npencrassier codoit N.

Jpyroii acniekT BKIItOUaeT coequHenue Gopmydsr (1), rne W, npencrasisier coboii S, W
npencrasisier coboit C-R,, W3 mpexncrasnser coboit C, W, mpencrasisier codoii N, u Wi
npencrasisietr codoit C-R,.

OnuH acniekt BKO4aeT coequnenue gpopmyisl (1), rne Wi npencrassier codoit O, u Wy
npencrasisier codoit N.

Jpyroii acniekT BKJIFO4YaeT coenunenue ¢popmysl (1), rne Wi mpencrasisier codoii O, W
npencrasisier codoit C-R,, W3 mpexncrasnser coboit C, W, mpencrasisier codoit N, u Wi
npencrasisietr codoit C-R,.

OnuHn acnekt BrIrouaer coeauaenne Gopmysst (1), rne W npencrasinsier coboit N-Ry, u
W5 npencrasisier codoii N.

Hpyroii acniekT BKitouaeT coequHenue gopmydsl (1), rne Wi npeacrasisier codoit N-Ry,
W, npencrasnsier codoit C-R,, W3 npencrasisier coboii C, W4 pencrasisier coboii C-R,, u W
npezacTasysier codboi N.

Jpyroii acniekT BKJrouaeT coenunenue Gopmyiet (1), rne Wi npencrasnsier coboii N-Rp,
W, npencrasnsier coboii CH-R,, W3 npencrasnser codoi CH, W4 npencrasnsier coboii C-R,, u
W5 npencrasinsier coboii N.

OnuH acnekt BKItouaet coearHenue Gopmyds (1), rne W, npencrasisier codoit N-Ry, u
W5 npencrainsier coboii N.

Hpyroii acriekt BkirodaeT coequHenue Gopmyssl (I), rne W, npencrasnsier codoit CH-
R., W, npencrasnsier coboii N-Ry,, W3 npencrasnsier coboii CH, W4 mpencrasnsier coboii C-R,,
u W5 npeacrasisiet coboit N.

Onun acniekt BKouaeT coenuHenue Gopmyis (I), rme W3 1 Ws mpenctaBisiioT coOoi
N.

Hpyroit acniekt BKirouaeT coenunenue Gopmynsl (I), rne W, npeacrasnsier codoit C-R,,
W, npencrasnsiet codoit C-R,, W3 mpencrasisier coboii N, W, npencrasisier coboit C-R,, u W
npenctasisier codoit N.

Hpyroit acriekt BkirodaeT coequHenue Gopmysst (1), rne Wi npencrasnsier codoit CH-
R., W1 mpencrasmnsier coboit CH-R,, W3 mpencrasisier coboti N, W4 nipencrasisier coboii C-R,,

u Ws npencrasisier coboit N.



Onun acniekt Bmoudaer coeguHenne Gopmynsl (I), tne Wi, W2 u Ws mpeacrasisitor
coboit N.

Hpyroii acniekT BKJIFO4YaeT coenunenue ¢popmyisl (1), rne Wi npencrasisier coboii N, W
npencrasisier codoit N, W3 mpencrasisier cobori CH, W, npencrasisier codoit C-R,, u W
npezacrasysier codboi N.

OnuH acnekt BKIto4aeT coenunenue ¢popmysl (I), rne Wi u W, npencraBisitoT coboi
N-Ry, u W5 npencrasinsier coboii N.

Jpyroii acniekT BKItOUaeT coequnerue Gopmyssl (I), rne Wi u W, npencrasisitoT coOoit
N-Ry,, W3 npencrasnsier coboit CH, W4 npencrasnsier coboii C-R,, u W5 npencrasisier codoii
N.

Onun acnekt BKmouaer coenunenue Gopmyssl (I), tne Wi, W3 u W5 npeacraBistor
coboii N.

Jpyroii acniekT BKJIFO4YaeT coenunenue ¢popmysl (1), rne W, mpencrasisier coboii N, W,
npencrasisier coboit C-R,, W3 npencrasnsier codoit N, W4 mpencrasisier coboit C-R,, u W
npencrasisier codoit N.

OnuH acnekt BrIrouaet coeanaenne Gopmyssl (1), rme W npencrasiusier coboit N-Ry, u
W3 u W5 npencrasisitoT codoii N.

Hpyroii acniekT BKtouaeT coequHenue Gopmydsl (1), rne Wi npeacrasnser codoit N-Ry,
W, npexncrasnsier coboii CH-R,, W3 npeacrasnsier codoit N, W, npencrasisier coboit C-R,, u
W5 npencrasisier codoii N.

Onun acniekt BKimouaer coeauHenune Gopmynsl (I), tne Wo, Wi u W5 npeacrasiisitor
coboit N.

Jpyroii acniekT BKJro4aeT coeaunenue ¢popmysl (I), rne W npencrasnser coboii C-R,,
W, nmpencrasnsier coboit N, W3 npencrasnsier coboii N, W4 npencrasnsier coboii C-Ry, 1 W
npezacrasysier codoi N.

OnuH acniekT BKitouaeT coenunenue Gpopmysl (I), rne W, npencrasisier coboii N-Ry, u
W3 u W5 npencrasisitoT codoii N.

Jpyroii acriekt Bkiro4aer coequHenue Gopmyasr (I), rne W, npencrasnsier codoit CH-
R., W, pencrasisier coboii N-Ry,, W3 ipencrasisier coboii N, W, npencrasisier coboii C-R,, u
W5 npencrasinsiet codbori N.

OnuH acnekt BJO4aeT coenunenue ¢popmyisl (1), tme Wi, Wo, W3 u W5 npeacraBisitor
coboit N.

Jpyroii acniekT BKJIFO4YaeT coenunenue ¢popmyisl (1), rne Wi mpencrasisier coboii N, W
npencrasisier coboit N, W3 mpeacrasnsier coboii N, W4 mpencrasisier coboii C-R,, u W
npencrasisier codoit N.

OnuH acniekt BKIrO4YaeT coenunenue Gopmysl (I), rme Wi npencrasisier coboit S, u W
npencrasisier codoit N.

Hpyroit acniekT BKItouaeT coequHenne Gopmyisr (1), rne W npencrasisier coboit S, W
npencrasisier coboit C-R,, W3 mpencrasisier codoit C, W4 nipencrasisier coboit C-R,, 1 W

npencrasisier coooit N.
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OnuH acniekt BKmo4aeT coequHenue Gopmyisi (1), rne Wi npencrasisier codoit O, u Ws
npencrasisier coooit N.

Hpyroii acniekT BKJIFO4aeT coenunenue ¢popmyisl (1), rne Wi mpencrasisier coboii O, W
npencrasisier coboit C-R,, W3 mpencrasisier codoit C, W, npencrasisier coboit C-R,, u W
npezacrasysier codboi N.

OnuH acniekt BKIro4aeT coenunerue popmysl (1), rne Wy npencrasisier codoit N-Rp.

Jpyroii acnekt BkitouaeT coenuaenune Gopmyisl (1), rne W, npencrasisier coboit N-Rp,
W, npencrasisier coboii C-R,, W3 npeacrasnser codoit C, u W4 u Ws npencraBisitor coboii C-
R..

Jpyroii acniekT BKtouaeT coequnenue ¢opmyisl (1), rne W npencrasnser codoii N-Ry,
W, npencrasnsier codoit CH-R,, W5 npencrasnsier coboii CH, u W4 u Ws nipencrasiisitor codoii
C-R..

OnuH acniekt BKtouaeT coenuaenne ¢popmyisl (1), rne W, npencrasnsier coboii N-R,.

Hpyroit acniekt BKirouaeT coenunenue popmysl (I), rne W, npeacrasnsier codoit C-R,,
W, npencrasinsier codoit N-Ry,, W3 mpencrasisier coboii C, u W4 u Ws npencrapisitot coboii C-
R..

Hpyroit acriekt BkirodaeT coequHenue Gopmysst (1), rne W, npencrasnsier codoit CH-
R,, W, mpencrasisier coboii N-Ry,, W3 mpencrasmnsier codoit CH, u W4 u W5 mpencrasisiioT
coboii C-R,.

OnuH acniekt BKitouaeT coennaenne ¢popmyisl (1), rne W3 npencrasisier cobori N.

Hpyroit acnekt BkiouaeT coenunenue ¢popmysl (I), rne W, npeacrasnsier codoit C-R,,
W, npencrasisier codoit C-R,, W3 npencrasisier codoii N, 1 W4 u W5 npencrasisitor coboit C-
R,.

Jpyroii acriekT BkJro4aeT coenuneHue ¢popmyssl (1), rme W, npencrasnsier coboit CH-
R,, W, npexacrasnsier coboit CH-R,, W3 npencrasnser coboit N, u W4 u Ws npencTaBisitoT
coboit C-R,.

Onun acriekt BKitouaeT coenuHerue Gopmyibl (I), rme Wi u W, mpencrasisiroT coOoi
N.

Jpyroii acniekT BKJIrO4YaeT coenunenue popmyisl (1), rne W1 mpencrasisier coboii N, W,
npencrasisier codoit N, W npencrasisier codoii CH, u W4 u W5 npencrasisirot coboii C-R,.

Onun acniekt BKrouaer coenuHenne Gopmyis (I), rme Wi u W, mpencrasisiioT coOoi
N-Rb.

Hpyroit acniekT BKItouaeT coequHerue Gopmyisl (I), rne Wi u W, npencrasisiroT coOoit
N-Ry,, W3 npencrasinsier coboti CH, u W4 u W5 npencrasinsitor codoit C-R,.

Onun acniekt BiouaeT coenuHenue Gopmyis (I), rme Wi 1 W3 mpenctasisiioT coboi
N.

Hpyroii acniekT BKIIFO4YaeT coenunenue ¢popmysl (1), rne Wi mpencrasisier coboii N, W
npencrasisier codoit C-R,, W3 mpencrasisier codoit N, u W4 u Ws npeacrapisitot codoit C-R,.

OnuH acnekt BrIrouaer coeanaenne Gopmyisl (1), rne W npencrasisier coboit N-Ry, u

W3 npencrasisier coboii N.
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Hpyroii acniekT BKitouaeT coequHenue ¢opmydsl (1), rne Wi npeacrasinsier codoit N-Rp,
W, npencrasinsier coboit CH-R,, W3 npexncrasnsier coboii N, 1 W4 1 W5 mpencrasisitoT coboi
C-R,.

Opnun acniekt Bkmoudaer coenuHenne Gopmyisl (I), rme Wy 1 W3 mpencrasisiior coboi
N.

Jpyroii acniekT BKJrouaeT coenurenue ¢opmysl (I), rne W npencrasnser coboii C-R,,
W, mpencrasisier coboii N, W3 npeacrasisier cobori N, u W4 u Ws npencrasisitor coboii C-R,.

Onun acnekT BKJIrOYaeT coenuHenue Gpopmyisl (I), rme W, mpencrasisier codoit N-Ry, u
W3 npeacraBisitoT codoit N.

Jpyroii acriekt BKirouaeT coequHenue Gopmyssl (I), rne W, npencrasnsier codoit CH-
Ry, W5 nipencrasisier codoii N-Ry,, W3 npencrasnsier coboii N, u W4 u Ws npeactaBisitoT coboi
C-R..

Onun acnekt BKmouaer coeaunenue Gopmynsl (I), tne Wi, Wy u W3 npeacraBistor
coboii N.

Jpyroii acniekT BKJIFO4YaeT coenunenue ¢popmyisl (1), rne Wi mpencrasisier coboii N, W
npencrasisier codoit N, W3 npencrasisier coboii N, u W4 u Ws npencrasisitor coboii C-R,.

OnuH acniekt BKtouaeT coennaenne ¢popmyisl (1), rne W npencrasisier coboii S.

Hpyroii acniekT BKIItoUaeT coequnenue ¢popmyisl (1), rne W, npencrasisier codoit S, W
npexncrasisietr codoit C-R,, W3 mpencrasisier codoit C, u W4 u Ws pencrasisitor coboii C-R,.

OnuH acniekt BKitouaeT coennaenne ¢popmyisl (1), rne W npencrasisier coboti O.

Hpyroii acniekT BKJFO4aeT coenunenue Gpopmysl (1), rne Wi npencrasisier coboit O, W
npexncrasisier codoit C-R,, W3 mpencrasisier codoit C, u W4 u Ws pencrasisitor coboii C-R,.

OnuH acnekt BKIouaeT coenunerne Gopmys (I), rne W npencrasnser coboii N-Ry, u
W4 u Ws npencrasisitor coboit N.

Jpyroii acnekt BritouaeT coequaenune Gopmyasl (1), rne W, npencrasiser coboit N-Rp,
W, npeacrasinsier coboii C-R,, W3 npencrasinsier coboii C, u W4 u Ws npencrapisitoT codoit N.

Jpyroii acniekT BKtouaeT coequnenue Gopmyisl (1), rne Wi npencrasnser codoii N-Ry,
W, npencrasnsier codoit CH-R,, W5 npencrasnsier coboii CH, u W4 u W5 npencrasiisitor codoii
N.

OnuHn acnekt Bkirouaet coenuaenne Gopmyssl (1), rne W, npencrasisier coboit N-Ry, u
W4 u W5 npencrasisitoT codoii N.

Hpyroit acriekt BKirouaeT coequHenue Gopmysst (1), rne W, npencrasnsier codoit CH-
R., W, mpencrasnsier coboii N-Ry,, W3 mpencrasnsier codoit CH, u W4 u W5 mpencrasisiioT
coboit N.

Onun acniekt Bkmouaer coenuHenue Gopmynsl (I), tme Wi, W4 u W5 mpeacraBisitor
coboii N.

Hpyroit acniekt BkimouaeT coenunenue Gopmysl (I), rne W npeacrasinsier coboit C-R,,

W, npenacrasisier coboit C-R,, W3 npencrasinsier coboii N, 1 W4 u Ws pencrasisitoT codoii N.
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Hpyroit acriekt BirodaeT coequHenue Gopmyist (1), rne Wi npencrasmsier codoit CH-
R,, W, mpencrasnsier coboii CH-R,, W3 mpencrasisier coboit N, u W4 u W5 npencrasisitoT
coboii N.

OpnuH acniekrt BJrO4aeT coenunenue ¢popmysl (1), rme Wi, Wo, W4 1 W5 npeacrasiisitor
coboii N.

Jpyroti acniekT Bkiro4yaeT coenurenue Gopmysl (1), rne Wi npencrasisier coboii N, W,
npexacrasisier coboi N, W3 npencrasisier codboii CH, u W4 1 Ws npeacrasisitor coboii N.

Onun acriekt BKito4aeT coequnerue Gopmyibl (I), rme Wi u W, mpenctasisitoT coOoi
N-Ry,, 1 W4 u W5 nipencrasisitor codoii N.

Hpyroii acniekT BKItouaeT coequnerue Gopmysl (I), rne Wi u W, npencrasisiroT codoit
N-Ry,, W3 npencrasinsier coboii CH, u W4 u W5 npeacrapinsitot codoit N.

OnuH acniekt BrIrO4aeT coenunenue ¢popmysl (1), tme Wi, W3, Wy 1 W5 npeacrapisitor
coboit N.

Jpyroii acniekT BKJIFO4YaeT coenunenue ¢popmyisl (1), rne W, mpencrasisier coboii N, W,
npencrasisietr codoit C-R,, W3 mpencrasisier codoit N, u W4 u Ws npeacrapisitot codoit N.

OnuH acnekt BKItouaet coequHerue gopmyds (1), rme W npencrasiusier coboit N-Ry, u
Wi, W4 u Ws npencrasisitotr coboit N.

Hpyroii acniekT BKtouaeT coequHenue Gopmydsl (1), rne Wi npeacrasnser codoit N-Ry,
W, npencrasnsier coboit CH-R,, W3 npencrasnsier coboii N, 1 W4 1 W5 mpencrasisitoT coboi
N.

OnuH acniekt BJrO4aeT coenunenue popmysl (1), rme Wo, W3, Wy 1 W5 npeacrapiisitor
coboit N.

Jpyroii acniekT BKJro4aeT coeaunenue ¢popmysl (I), rne W npencrasnser coboii C-R,,
W, mpencrasisier cobori N, W3 nipencrasisier coboii N, u W4 u Ws npencrasiisitor coboii N.

OnuH acniexT BKIOo4aeT coennHenue dpopmyisl (I), rne W, npexncrasnsier codoit N-Ry, u
Wi, W4 u Ws npenctasisitotr codoit N.

Jpyroii acriekt BkjrodaeT coequHenue Gopmyssl (I), rne W, npencrasnsier codoit CH-
R., W, npencrasnsier coboit N-Ry,, W3 npencrasnsier coboii N, u W4 u Ws ipeactaBiisitor codoi
N.

Onun acnekt Bkiro4yaer coenunenue Gopmyisl (I), rme Wi, Wo, Wi, u Wy u W;s
MPENCTaBISIFOT coboi N.

Jpyroii acniekT BKJIFO4YaeT coenunenue ¢popmyisl (1), rne W, mpencrasisier coboii N, W,
npencrasisier codoit N, W5 npencrasisier coboii N, u W4 u Ws nipencrasisitor coboii N.

OnuH acniekt BKIro4aeT coenunenue Gopmynsl (I), rme Wi npencrassier coboit S, u Wy
u W5 npencrasisitot codoit N.

Hpyroit acniekT BKItoUaeT coequHenue Gopmydsr (1), rne W, npencrasisier coboit S, W
npexncrasisier codoit C-R,, W3 mpencrasisier codoii C, 1 W4 u Ws mpencrasisiioT codoii N.

OnwuH acniekt BrmovaeT coequnenue Gopmyasr (1), rne Wi npencrasisier codoit O, u Wy

u Ws npencrasisitotr codoit N.
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Hpyroii acniekT BKJIFO4YaeT coenunenue ¢popmyisl (1), rne Wi mpencrasisier coboii O, W
npexncrasisier codoit C-R,, W3 mpencrasisier codoii C, 1 W4 u W5 mpencrasisiioT codoii N.

Onun acmekt BKmouaer coenuHeHue ¢opmynbl (I), rme R, B kaxaoM KOHKpeTHOM
cllyyae, HE3aBUCHUMO BBIOMPAIOT M3 BOAOPOAA, LMAHO, rajoreHa, rugpokcu, Cjgankuia,
nerrepo-C4ankuna, rajgoreH-Cjankuna, Cieankokcu, rajoreH-C; cankokch, Cigankoken-Ci.
caskmia, amuHo, Cpgankmin-amMuHO, (Cjalkui)-aMuHO, aMuHO-Ciankuina u ruapokcu-Ci.
GATIKHJIA.

Jlpyro¥i acnekT BkIro4aeT coenuHeHue ¢opmydibl (I), rme R, B KakaoM KOHKPETHOM
clly4ae, He3aBUCUMO BBIOMPAIOT U3 Bopopoxa, runpokcH, Cigankuna, Cigankokcu u Ci ¢aiKui-
aMHHO.

Hpyroit acnekt Bkjr4daer coenuHenue Qopmynsl (I), rme R, mpencrasmstor coboit
BOJIOPOI.

Jpyroit acnekt BKJIOYaer coemauHenwe ¢opmynbsl (I), rme R, mpencraBmsitor coboit
THJIPOKCH.

Hpyroit acnekt Bimodaer coenuHenue Gopmyisl (1), roe R, npencrasnsier coboit Ci.
GAJTKHJI, BBIOPAHHBIA U3 METWJIA, 3TUJIA, IPOIMKJIA, H3OMPOITHIA U TPETOYTHIIA.

Hpyroii acniekt Birouaet coequHenue Gopmynsl (1), roe R, mpencrasisier codoit meTui.

Hpyroit acriekt Bkimouaer coenuHenne ¢opmynsl (1), roe R, mpencrasnsier coboit Ci.
GAJIKOKCH, BBIOPAHHBIN U3 METOKCH, STOKCH, IIPOTIOKCH, N30MPOTIOKCH B TPETOYTOKCH.

Hpyroit acnekt Brmoudaer coeauHenne Gopmynsl (1), rome R, mpencrasisier coboit
METOKCH.

Hpyroit acniekt Bkimouaer coenuHenne ¢opmynsl (1), rae R, mpencrasnsier coboit Ci.
GAJIKMIT-aMUHO, The C|6alKuil BBIOMPAIOT U3 METWIA, 3TWJA, MPOIHIA, M30MPOImIa, OyTHia,
n300yTHiIa, BTOPOyTHIIA U TPETOyTHIIA.

Jpyroii acriekt BiJroudaer coenuHenue gopmyinsl (I), rme R, mpencrasnser coboit C-
GAKUJT-aMHUHO, BBIOPAHHBIN U3 METHJIAMUHO U 3TUJIAMHUHO.

OnuH acnekt BKItouaet coenunerue Gopmyisr (1), roe R, BeiOuparot u3 Bomopona u Ci.
GAITKHJIA.

Hpyroit acnext Bkjrovaer coenuHenune (opmynsr (I), rme R, mpencrasisitor coboii
BOJIOPOI.

Onun acmekt Bkmouaer coenuHenue ¢opmynsl (I), rme R; Beiduparor u3 Cs
10LIUKJIOAJTKHJIA U T€TEPOLIUKITIIIA,

i€ TeTEePOLIUKIIIII NIPEACTABIsIET COOOM HACBIIIEHHYIO MM YaCTUYHO HEHACBILIEHHYIO 3-
7 YIEHHY0 MOHOLMKINYECKYI0, 6-10 unenHyro Ounukiamueckyro wuiau 13-16 dieHHyRO
MOJIMLMKINYECKYIO KOJBLEBYIO CHUCTEMY, UMEKIyr 1, 2 wnmm 3 rerepoaroMa B KOJbLE,
He3aBHCUMO BhIOpaHHbIX U3 N, O wu S, u

r7e, B KQKIOM KOHKpPETHOM ciy4ae, C3.joLIHUKJIOAJKII U TeTePOLUKINI HeoOsI3aTeIbHO
3aMelIeH C MOMOIIBIO OJJHOTO, IBYX WJIM TPeX 3aMecTureneil R; u, HeoOs3aTenbHO, ¢ MOMOIIBIO

OJTHOT'O JOIOJHUTEIBLHOIO 3aMecTuTeNst Ry, v



14

re, B KayeCTBe BapHaHTa, B KAKIOOM KOHKpeTHOM ciydae, C3.joLIUKJIOANKII |
TeTePOLMKIIMT HEOOSI3aTEIbHO 3aMEIleH C TIOMOIIBIO OJHOTO, IBYX, TPEX WM YeThIpex
3amMmecturesnen Rs.

Hpyroit acniekt BkiouaeT coenunenue ¢opmyinsl (1), rne Ry mpencrasmsier codoit Cs.
10LMKJIOAJIKUJI, HeOoOs3aTebHO 3aMEILIEHHOTO C TMOMOINBI0 OJHOrO, OBYX WIH TpeX Rj
3aMeCTUTENIH U, HeO0S3aTEeNbHO, C MOMOIIBIO OAHOTO AOMOJHUTENBHOTO R4 3aMecTureb, win, B
KayecTBe BapHaHTa, 3aMEIIEHHOTO C IIOMOIIBIO OAHOIrO, IBYX, TpeX WM 4eTbipex Rj
3aMECTHUTETH.

Hpyroii acriekt BKiouaeT coenuHenue opmyisl (I), roe Ry npencrasnser coboit Cs.
10UMKJIOATIKUJI, BBIOPAHHBIN W3 LMKJIOMPOIWIA, LUKJIOOYTHIA, LUKIOMEHTUNIA, [MKJIOTeKCHIa,
LUKJIOTeNTHIA, IUKJIOOKTHIA, OHIuKkio[2,2,1]|rekcaHniia W aJaMaHTHIa, HeoOs13aTeIbHO
3aMEIEHHOr0 ¢ TMOMOIIBI OJHOrO, NIBYX WJIM TpexX 3amectureniedl R; u, HeobOs3aTeNlbHO, ¢
MOMOIIBEO OJTHOTO JIOTIOJIHUTEIBHOTO 3aMeCTUTENsT R4, MITH, B Ka4eCTBE BapHUAHTA, 3aMEIIEHHOTO
C MOMOUIBIO OJTHOTO, JIBYX, TPEX WJIM YEThIpeX 3amecTuTesien Rs.

Hpyroit acriekt BimouaeT coequHenue Gopmynsl (I), roe Ry npencrasnser coboit Cs.
10IMKJIOAJTIKUJI, BBIOPAHHBIN M3 LUKIOOYTHUJIA U IUKJIOTEKCHIa, HeOOs3aTeIbHO 3aMEIIeHHOTO ¢
MOMOIIBIO OJTHOTO, IABYX WJIM Tpex 3amectutenedl R; u, HeoOsi3aTeNnbHO, ¢ TOMOIIBIO OHOTO
JOTIOJTHUTEIPHOTO 3aMecTHTeNsl R4, WM, B Ka4yeCcTBE BAapUAHTA, 3aMEIIEHHOTO C TMOMOIIBIO
OIHOTO, ABYX, TPEX WJIU YETBHIPEX 3aMecTureneit Rs.

Hpyroit acnekt Bkimoudaer coenuHenune ¢opmynsl (I), rme R; mpencrasmisier coOoit
reTepOLMKIIWI, BBIOPaHHBIH W3 a3eTUAMHWIA, TerparuapodypaHuia, NUPPOTUAHHUIIA,
NUNEepUINHWIA, nunepasuHwia, |,4-nuaszenanuna, 1,2,5,6-rerparuaponupuaunnna, 1,2,3,6-
TeTpa-TuAponupuanHmIa, 3-a3zadunukio[3,1,0]rekcuna, (1R,5S)-3-a3a-6unukino[3,1,0]rekcuna,
8-a3abunukio[3,2,1]okruna, (1R,55)-8-a3a-Ounmkio[3,2,1]oktuna, 8-azabuiukio|3,2,1]okr-2-
enmna, (1R,5S)-8-a3abunukio|3,2,1]okr-2-enuna, 9-azadbunmkio[3,3,1]-uvonmna, (1R,55)-9-
azabunmkino| 3,3, 1 |HoHua, 3-okca-9-azabunukiao-[ 3,3, 1 JHoHuIa U 3-okca-9-
a3abuukio[3,3,1 JHOH-6-eHMIa, HEOOS3aTENBHO 3aMEIIEHHOIO ¢ MOMOIIBK OJHOTO, JABYX WJIH
Tpex 3amectuteneil R; u, HeoOs3aTeIbHO, C MOMOILIBIO OAHOTO JOMOJHUTENILHOTO 3aMECTUTENS
R4

WJIM YETBIpEX 3amMecTureneit Rs.

, WJIM, B KaUeCTBE BapUaHTa, HEOOS3aTEIbHO 3aMELIEHHOIO C TIOMOIIBIO OJHOTO, JIBYX, TPeX
Hpyroit acmekt BkmouaeT coenwHenune ¢opmynbl (I), rme Ry mpencrasmsier coboit
reTePOLMKIINIL, BEIOPAHHBIA U3 MUIIEPUINHIIIA, TUIIEPpa3HHIIa, 1,2,3,6-TeTparugponupuanHuIa,
8-azabunukio|3,2,1]-oktuna, (1R,55)-8-a3aburukno[3,2,1]okruna, 8-azaburukio[3,2,1]-okr-2-
eHuna, 3-okca-9-a3abunmkio[3,3,1]HoHuna  u  3-okca-9-azabunukio|3,3,1]HoH-6-eHua,
HEeOoOs13aTeNIbHO 3aMEIEHHOr0 C IMOMOINBI0 OAHOTO, IBYX WM TpeX 3amectutened Rs u,
HEeOoOs13aTeNIbHO, € TOMOINBI0 OJHOTO JOTOJIHUTENBHOTO 3aMecTHTenss R4, Wiam, B KadecTBe
BapHaHTa, HEOOS3aTeIbHO 3aMEIICHHOTO C IOMOUIBK) OJHOTO, ABYX, TPEX WJIA YeThIpexX
3amecturenen Rs.
Hpyroit acnekt BkimouaeT coenmHenune ¢opmynbl (I), rme R; mpencrasisier coOoit

reTEePOLMKIINII, BBIOpAHHBIN W3 a3eTUAMH-1-uia, Terparunpodypas-3-uia, TUPPONUANH-1-ua,
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NunepuanH-1-uma, nunepuanH-4-unga, nunepasus-l-una, 1,4-nuazenan-1-uma, 1,2,5,6-
TeTparuAponupuanH-S-mna, 1,2,3,6-terparunpo-nupunun-4-una, 8-azabummkio[3,2,1]okr-3-
wia, (1R,55)-8-a3a-0unmkino[3,2,1]-okr-3-mna, 8-azabunukio[3,2,1]okr-2-en-3-una, (1R,55)-8-
a3za-ounukio[3,2,1]okr-2-eH-3-mia, 9-azabunukio|3,3,1]-HoH-7-una, (IR,5S)-9-
azaburmkio|3,3,1]HoH-3-una, 3-okca-9-azabunukio|3,3,1]-HoH-7-una U 3-okca-9-
a3abunmkio[3,3,1 |HOH-6-eH-7-una, HeoOsS3aTeNbHO 3aMELIEHHOTO C IMOMOINBI) OJHOTO, IBYX
Wil Tpex 3amectuteneli Rs; u, HeoOs3aTenabHO, C TOMOLIBK) OIHOTO JOMOJHUTEIHbHOTO
3amectutessi Ry, Wiu, B KauecTBe BapuaHTa, HEOOS3aTEIBHO 3aMEIEHHOTO C MOMOIIBI OIHOTO,
NBYX, TPEX WUJIU YeThIpeX 3amecTurenen Ra.

Hpyroit acnekt BkimouaeT coenwHenune ¢opmynbl (I), rme R; mpencrasisier coboit
reTEePOLIMKIINIL, BbIOpAHHBIHT u3 MUNepuAnH-4-una, nurepasuH-1-una, 1,2,3,6-
TeTparuaponupuauH-4-una, 8-azaburmkio-[3,2,1]Jokr-3-una, (1R,5S)-8-a3abuimkio[3,2,1]okt-
3-una, 8-a3a-Ourukio[3,2,1]okr-2-en-3-una, 3-okca-9-azaduiukio[3,3,1]HoH-7-una u 3-okca-9-
a3abumkiio[3,3,1 JHOH-6-eH-7-mna, HeoOs3aTeNTbHO 3aMEIIEHHOTO ¢ TMOMOIIBK) OJIHOTO, JBYX
win Tpex 3amectutenedl R; U, HeoOs3aTeNbHO, C TMOMOIIBI) OJHOTO JIOMOJHHUTEIBHOTO
3amectuTessi Ry, Wiu, B KauecTBe BapuaHTa, HEOOS3aTENBHO 3aMEIEHHOTO C MOMOIIBIO OTHOTO,
IBYX, TPEX WUJIU YeThIpeX 3amecTurenen Ra.

Onun acnekt BkmoudaerT coenmHeHue (opmyner (I), rme R, Beiduparor u3 ¢Qenmna,
reTepOLUKIINIIA U TeTepoapua,

Ir7ie TeTePOLIMKIINI TPEACTABIISIeT COOOH HACHIIIEHHYIO WJIH YaCTHYHO HEHACHIIIEHHYIO 3 -
7 YNEHHYH0 MOHOLMKINYECKyI0, 6-10 unenHyro Ounukianueckyro wunu 13-16 uieHHyrO
MOJIMLIMKJINYECKYIO KOJIBLEBYIO CHUCTEMY, UMEKWyr 1, 2 wimu 3 rerepoaroMa B KOJbLE,
He3aBUCUMO BbIOpaHHbIX U3 N, O wm S,

rIe rerepoapusl mpeactaBisieT coOoit 3-7 YIEHHYH) MOHOLMKIMYECKyro wuian 6-10
YWICHHYI0 OMLIMKIMYECKYI0 KOJIBLEBYIO CHCTeMy, umeromyro 1, 2, 3 wim 4 rerepoaroma B
KOJIblle, HE3aBUCUMO BbIOpaHHbIX U3 N, O unu S, u

r7ie, B KaXKIOM KOHKPETHOM ciiy4dae, (PeHUI, FeTePOLIMKIIMII U T€TePOAPHIT HEOOS3aTeIbHO
3aMelleH ¢ MOMOIIBI0 OHOIO, ABYX WM TPEX 3amecTutresieil Rs, u, Heo0s3aTeNbHO, C TOMOIIBIO
OJTHOTO JIOTIOJIHUTEIBHOTO 3aMeCcTUTeNs Rg.

Hpyroii acniekt BrirouaeT coequnenue Gopmysi (I), rme R, npencrasnser codoit Genm,
HeoOs3aTeIbHO 3aMEIICHHBI ¢ TOMOINBID OJHOTO, ABYX WJIM Tpex 3amectureneil Rs wu,
Heo0s13aTeIbHO, C TIOMOIIBIO OTHOTO JAOMOJHUTEIBHOTO 3aMeCcTUTeNs Rg.

Hpyroit acmekt BkmouaeT coenwHenune ¢opmynbl (1), rme R, mpencrasisier coboit
TeTePOLMKIIWI, BBIOPAHHBIH W3 a3eTUAMHWIA, TerparuapodypaHuia, MNUPPOTUANHUIIA,
NUNEpUINHWIA, NunepasuHwia, |, 4-nuaszenanwna, 1,2,5,6-rerparuaponupununnna, 1,2,3,6-
TeTpa-ruAponupuauHmIa U 2,3-muruapo- 1H-uapnennna, HeoOsA3aTeNnbHO 3aMEIEHHOrO ¢
MOMOIIBIO OJTHOTO, ABYX WJIM Tpex 3amectutenedl Rs u, HeoOsi3aTebHO, ¢ TMOMOIIBID OJHOTO

JIOTIOJIHUTEJIBHOI'O 3aMecTuTels Re.
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Hpyroit acnekt Bkmouaer coenunenue Gopmyssl (1), rne Ry npencrasnser codoit 2,3-
nurunapo- 1 H-unnenun, HeoOsi3aTeNbHO 3aMEIIeHHBIH C MOMOIIBI) OJHOTO, IBYX WJIH Tpex
3amecturesei Rs u, HeoOs13aTeNbHO, C MOMOIIBIO OHOTO IOMOJHUTENIBHOTO 3aMecTUTeNs Re.

Hpyroit acnekt BkimouaeT coenwHenue ¢opmynbl (I), rme R, mpencrasmsier coOoii
reTepOLMKIINI, BHIOPAHHBIN W3 a3eTHAMH-1-ujia, Terparuapodypan-3-uia, TUPPONUANH-1-ua,
nunepuauH-1-mwna, nunepuauH-4-wna, nunepasus-1-wma, 1,4-nuazenan-1-uma, 1,2,5,6-
TeTparuaponupuauH-S-mna, 1,2,3,6-rerparunponupunus-4-una u 2,3-gurunapo- 1 H-unnes-5-
Wia, HeoOs3aTeNbHO 3aMEIIEHHOr0 ¢ MOMOIIBIO OJHOTO, OBYX WM Tpex 3amecTutenedl Rs u,
HEeo0s3aTeIbHO, C TIOMOIIBIO OHOTO JAOMOJHUTENIBHOIO 3aMeCTUTENS Rg.

Hpyroii acnekT BkimoudaeT coenunenue Gopmyssl (1), roe R, mpencraenser coboit 2,3-
nurunapo- 1 H-unnen-5-un, HeoOs3aTeIbHO 3aMEINEeHHbIH C TOMOIIBK) OJHOIO, ABYX WJIH TpeX
3amecturesiei Rs u, HeoOsI3aTeNbHO, ¢ MOMOIIBIO OJTHOTO NOMOJHUTENIBHOTO 3aMecTUTeNs Re.

Hpyroit acmekt BkmoudaeT coeawHenune ¢opmynbl (1), rme R, mpencrasisier coboit
retepoapu, BeiOpaHHbId U3 ¢pypanmna, 1H-nupponuna, 1H-nupasonmna, 1H-umunasonuna, 1,3-
OKCa30JIW1a, NUPUAUHWIA, NMUPUAA3UHUIA, MUPUMHANHUIA, nupasuHuna, |H-unponuna, 1H-
uHnazonmia, Oenzodypanmna, 1H-Oensumupmaszomuna, 1H-GenzoTpuazonmmna M XUHOJIMHUIIA,
HeoOs3aTeIbHO 3aMEIIEHHOT0 ¢ MOMOIIBI OJHOTO, ABYX WM Tpex 3amectuteneil Rs u,
HeoO0s3aTeIbHO, C TIOMOIIBI0 OHOTO AOMOJHUTEIBHOTO 3aMeCTUTeNs Rg.

Hpyroit acnekt BkimouaeT coenmHenune ¢opmynbl (I), rme R, mpencrasmisier coOoii
rerepoapwi, BblOpaHHBIM u3 nupuaunwia, |H-unnazommna, 1H-6ensummunaszonmna, 1H-
OeH30TpHA30JIUIIa U XUHOJUHIIIA, HEOOSI3aTEIbHO 3aMELIEHHOTO € MMOMOIIBI0 OJHOTO, ABYX WJIH
Tpex 3amectutenel Rs 1, HeoOs13aTeNbHO, C MOMOLIBIO OJHOTO JOMOJHUTEIBHOTO 3aMECTHTENS
Re.

Jpyroii acmekt BkJrouaer coenuHenue (opmyner (I), rme R, mpencrasnser coboii
rerepoapui, BeIOpaHHbId U3 Qypan-3-una, 1H-nmuppon-3-una, 1H-nupason-1-nna, 1H-nupaszon-
3-una, 1H-nupazon-4-una, 1H-umunazon-1-una, 1H-umugazon-2-una, 1H-umunazon-4-una, 1,3-
OKCa3oN-4-ujla, TUPHUOUH-2-WIA, TNHUPUAUH-3-Uja, TUPUIUH-4-WIa, NUPUAA3UH-3-WIIa,
NUpUAa3uH-4-uia, NMUPUAA3UH-5-Ma, MUPUMHUIUH-4-Ua, TUPUMUANH-5-UNA, MUPa3sHH-2-WUIa,
nupasun-3-una, |H-unnon-3-una, 1H-unnon-4-una, 1H-unpon-5-una, 1H-unpon-6-una, 1H-
uHaazon-5-wna, 1 H-unnason-6-una, 6ensodypan-2-una, 6ensodypan-5-una, 1H-6enzumunaszon-
S5-una, 1H-Oensumunazon-6-una, 1H-Oenso-tpuason-4-una, 1H-Oenzorpuazon-5-uma, 1H-
Oenzorpuazon-6-una, 1H-OeH30Tprazon-7-una u XUHOJIMH-7-1Jia, HeOOsI3aTeIbHO 3aMEIEHHOTO
C TIOMOIIBIO OJTHOTO, NIBYX WJIH TpeX 3amecTuteniell Rs u, HeoOs3aTeIpbHO, ¢ TOMOIIBIO OTHOTO
JOTIOJTHUTEIPHOTO 3aMeCTUTENS Rg.

Hpyroit acmekt BkimouaeT coenwHenune ¢opmynbl (I), rme R, mpencrasmisier coboii
rerepoapu, BbIOpaHHbIN U3 mupuanH-2-uia, 1H-nnnason-6-una, 1H-Oensumunazon-6-una, 1H-
OeH30Tpra30JI-7-1uja U XUHOJMH-7-1J1a, He0OsI3aTEIbHO 3aMEIIEHHOTO C IIOMOIIBIO OAHOTO, IBYX
wim Tpex 3amectuteneldl Rs u, HeoOs3aTeNbHO, € TMOMOIIBI) OJHOTO JIOMOJHHUTEIBHOTO

3amecTuTens Re.
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Onun acmekt BKmouaer coenuHeHne (opmyiel (I), rme Rz B KakaoM KOHKpPETHOM
cllydae, HE3aBUCHUMO BBIOMPAIOT M3 IMaHO, rajoreHa, runpokcu, Cjeanmkumna, newrepo-C.
sankmna, rajoreH-Cigankmia, Cigankokcu, ranoreH-Cigankokcu, Cigankokcn-Ci galKuia,
amuHo, C;_gankui-amuHo, (Ci_¢alkui),-aMiuHO, aMUHO-C_gaKkuia u rTuapokcu-C galikua.

Jpyro#i acnekt Bkimouaer coequHeHue dopmydibl (1), rne R3, B kakI0M KOHKPETHOM
clly4yae, He3aBUCUMO BbIOHparoT u3 ranorena, Cj.gankuia u C.¢alKuiI-aMHIHO.

Jpyroit acmekt Bkirowaer coexuHenue ¢Gopmynbl (I), rme Rs; mpencraBnser coboii
rajioreH, BhIOpaHHbIN U3 Opoma, xjiopa, GpTopa u hona.

Hpyroii acniekt BkjrOUaeT coequnenue Gopmynsl (I), roe R; npeacrasnser coboii Grop.

Jpyroii acnekt Bkimouaer coenaunenue ¢opmynsl (1), rme R; mpencrasnsier codoit Co.
GAJIKHJI, BBIOPAHHBINM U3 METWJIA, 3TUJIA, IPOMKJIIA, H3OMPOITHIA U TPETOYTHIIA.

Hpyroii acniekt Brirouaet coequnenue Gopmysl (1), roe R; npencrasnsier coboi MeTHI.

Hpyroit acniekt BkmouaeT coenunenue ¢opmyinl (1), rme R; mpencrasnsier codoit Cp.
GATKHII-aMUHO, 11 Cj.6alKII BBIOMPAIOT M3 METWJIA, STHJIA, MPOMUJIA, W30MpPONHia, OyTuia,
n300yTnia, BTopOyTHiIa U TpeTOyTHIIa.

Hpyroit acnekt Bkmoudaer coeawHenune ¢opmynbl (1), rme R; mpencrasisier coOoit
TPeTOYTHIIAMHHO.

Onun acrekt Bkmouaer coenuHenne ¢opmyasl (I), rme Ry BeiOupator u3 Ci.
10LIMKJIOATIKMJIA, (peHMIIA, TeTEPOapuia U reTePOLIUKIIIIIA,

i€ TeTEePOLIUKIIIII IPEACTABIsIET COOOH HACBIIIEHHYIO UM YaCTUYHO HEHACBILIEHHYIO 3-
7 YNEHHYH0 MOHOLMKINYECKyI0, 6-10 unenHyro Ounukianueckyro wunu 13-16 uieHHyrO
MOJIMLIMKJINYECKYIO KOJIBLEBYIO CHUCTEMY, UMEKWyr 1, 2 wimu 3 rerepoaroMa B KOJbLE,
He3aBUCUMO BbIOpaHHbIX U3 N, O wm S,

rIe rerepoapusl mpeactaBisieT coOoit 3-7 YIEHHYH) MOHOLMKIMYECKyro wuian 6-10
YWICHHYI0 OMLIMKIMYECKYI0 KOJIBLEBYIO CHCTeMy, umeromyro 1, 2, 3 wim 4 rerepoaroma B
KOJIblle, HE3aBUCUMO BbIOpaHHbIX U3 N, O unu S, u

rae, B KaXJOM KOHKpeTHOM ciy4dae, Cs jgUUKIOANKWI, (PEHW, TEeTePOLHUKIII HU
reTepoapuil HeoOsI3aTeIbHO 3aMEIEH C MOMOIIBIO OTHOTO, IBYX WJIM TpeX 3aMecTuresen R;.

Onun acnekt Bkiro4aeT coenuHeHne ¢Gopmydbl (1), rme Rs, B KaXAOM KOHKPETHOM
cJlydae, He3aBUCHUMO BBIOMPAIOT U3 TAJIOTeHa, THAPOKCH, LIMaHo, HUTPO, Ci cankuia, neirepo-C.
sankuna, rajgoreH-Cigankuna, Ciealkokcu, rajgoreH-Ci gaJIKOKCH, OKCHMa, aMuHO, Ci_gaJIKUJI-
amuHO, (C_gankun),-aMuHO u C_aJIKHII-THO.

Jlpyro#i acnekt Bkimouaer coenuHeHue ¢gopmydisl (1), rne Rs, B kKaXI0OM KOHKPETHOM
cilyyae, He3aBUCHMO BBIOMPAIOT U3 raJioreHa, TuapokcH, Ci.¢aKuia 1 OKCHMA.

Hpyroit acmekt BkimouaeT coenwHenne ¢opmynbl (1), rme Rs mpencrasisier coOoit
rajioreH, BhIOpaHHbIN 13 Opoma, xjopa, Gpropa u Hona.

Hpyroit acnekt BkimouaeT coenmHenune ¢opmynbl (I), rme Rs mpencrasmisier coOoit
rajioreH, BBIOpaHHbBIN U3 XJ0pa u ¢ropa.

Hpyroit acnekt Bkjrodaer coenmHenue (opmyiner (1), rme Rs mpencrasmsiror coboit

TUAPOKCH.
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Hpyroit acriekt Bkimouaer coenunenue ¢opmyinl (1), rne Rs mpencrasmsier codoit Ci.
GAJTKWJT, BBIOPAHHBIN M3 METHIIA, STUJIA, IPOIUIIA, U30MPONIIIA U TPETOyTHIIA.

Hpyroii acniekt Birouaer coequHenune Gopmysl (1), rone Rs npeacrasnser coOoit MeTuI.

Hpyroii acniekt Biouaer coequHenue Gopmysl (1), roe Rs npeacrasisier cobo OKCUM.

Onun acniekt Bkmouaer coenunHeHne (opmynsl (I), rone Rg BeiOMparoT u3 ¢ennna u
rerepoapuia,

rae rerepoapwil mpeactaBisieT coOoil 3-7 WIEHHYH) MOHOLMKIMYECKYr) wuian 6-10
YJIEHHYI0 OWIMKJIMYECKYI0 KOJIBLIEBYIO cucTeMy, umeromyro 1, 2, 3 wiu 4 rerepoatoMa B
KOJIbIle, He3aBUCUMO BhIOpaHHbIX U3 N, O unu S, u

r7e, B KOKIOM KOHKPETHOM ciiydae, (eHHJT U TeTepoapusl HeoOs3aTeIbHO 3aMeIleH ¢
MOMOLIBIO OJTHOTO, IBYX, TPEX WJIM YEThIpeX 3amecTuTesnien Rs.

Hpyroii acniekt BrirodaeT coequnenue Gopmyisi (I), rne Rg npencrasnser codoit penm,
HeoO0s3aTeIbHO 3aMEeIeHHBIN C TIOMOIIBIO OAHOTO, IBYX, TPEX WJIM YEThIpeX 3aMmecTuteneil Rg.

Hpyroit acmekt BkimouaeT coenwHenune ¢opmynbl (1), rme Rg mpencrasisier coboit
rerepoapwi, BbBIOpaHHBIA w3 (ypanuna, Ttuenwna, |H-mupponuna, 1H-nmpasonmma, 1H-
nmunaszonwia, 1H-1,2,3-rpuasonuna, 2H-1,2,3-tpuazonuna, 1H-1,2.4-tpuazonuna, 4H-1,2.4-
Tpuazonwna, 1,3-tuazonuna, 1,2-okcazonuna, 1,3-okcasonwna, 1,2,4-tnaauaszonuna, 1,3,4-
THAOWA30J-ula, nUupuauHWiIa, nupuauH-2(1H)-oH-una, nupumasuHWIa, MNTUPUMUAUHUIA,
nupuMuanH-4(3H)-on-una, nupasunwmna, 1,3,5-tpuasununa, 1H-ungonuna, 1H-unpazonmna,
6enszodypanuna, 1 H-6ensumunazonmna, 1 H-6ensorpuazonuna, 1H-mupporno[2,3-b]nupuannnia,
1H-nmuppono-[2,3-c|nupuaununa, umunaso[ 1,2-a|nupuananna, umunaso[ 1,2-al-nupumuansmnna,
umMunaso-[1,2-cnupumunununa, umunasol1,2-b]-nupunasunmna, umuaaszo-[1,2-ajnupasunmna,
umunasol 1,5-a]-nmupunununa, [1,2,3]tpuazonol1,5-ajnupuannuna, 1H-[1,2,3]-Tpuazonol[4,5-b]-
MUPUANHUIIA, 3H-[1,2,3]tpuazono[4,5-cnupunununa, 3H-[1,2,3]Tpuazono[4,5-c]-
nupunasunuia, [1,2,4]rpuazonoll,5-a]-nmupuannuna, [1,2,4]rpuasono[4,3-bjnupunasunmia u
XUHOJIMHUIIA, HEOOS3aTebHO 3aMEIEHHOrO ¢ TMOMOIIBI OIHOTO, ABYX, TPEX WK YeThIpex
3amectureen Rg.

Hpyroit acnekt BkimouaeT coenwHenune ¢opmynbl (I), rme Rg mpencrasisier coboit
rerepoapwi, BbIOpaHHBIA w3 (ypanuna, Tuenwna, |H-muppomuna, 1H-nupazommna, 1H-
umunaszonwia, 1H-1,2,3-tpuasonuna, 2H-1,2,3-rpuazonuna, 1H-1,2.4-tpuazonuna, 4H-1,2.4-
Tpuazonwna, 1,3-tuazonuna, 1,2-okcazonuna, 1,3-okcasonumna, 1,2,4-tnaauaszonuna, 1,3,4-
THanWua3onuiaa, nupuauHwia, nupuand-2(1H)-ov-unmn, nupupasuHuiIa, NUPUMUAUHUIIA,
nupumuauH-4(3H)-ov-una, mwmpasunwia, 1,3,5-tpuasununa, 1H-OGensorpuazommna, 1H-
nuppodo-[2,3-blmupuannuna, wumunazoll,2-ajnupuannmna, wumungaszo-|1,2-a|nupumMunnHmIa,
nmunasol 1,2-bJmupunasunnna,  umugaso-[1,2-ajnupasunmna,  umunaso[ 1,5-a|nmupununanna,
[1,2,3]Tpuazono-[1,5-alnupuannunia, 1H-[1,2,3]Tpuazono[4,5-bJmupuaununa,  3H-[1,2,3]-
Tpuasogo[4,5-clmupuannmna, [1,2,4]rpuasono[l1,5-a]-nupuauauna  u  [1,2,4]|rpuaszonol4,3-
bnupuaasuHmia, HEOOsS3aTEIHPHO 3aMELIEHHOTO ¢ TMOMOIIBI) OJHOTO, ABYX, TPEX HIIH YEThIpeX

3aMecTuresien Rg.
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Hpyroit acnekt Bkmoudaer coeamnenne ¢opmynsl (1), rme Ry mpencrasmisier coOoit
rerepoapui, BeIOpaHHbIA U3 pypan-2-una, GypaH-3-mna, TueH-2-wia, THeH-3-mia, 1H-muppon-
3-una, 1H-nupazon-1-una, 1H-nupazon-3-una, 1H-nupaszon-4-una, 1H-nupason-5-uma, 1H-
umMunason-1-una, 1H-umunazon-2-una, 1H-umunaszon-4-una, 1H-1,2,3-tpuazon-1-una, 1H-1,2,3-
tpuazon-4-una, 2H-1,2,3-rpuason-2-una, 2H-1,2,3-tpuazon-4-una, 1H-1,2,4-tpuazon-1-una,
4H-1,2,4-tpuazon-4-una, 1,3-tuazon-2-una, 1,3-tuazon-5-una, 1,2-okcazon-4-una, 1,3-okcazon-
2-una, 1,3-okcazon-3-una, 1,3-okcason-4-una, 1,3-okcazon-5-una, 1,2,4-tuaguason-5-una, 1,3,4-
THANUA30J-2-1Jla, TUPUIUH-2-WIa, MPUANH-3-uja, nupuauH-4-una, nupunud-2(1H)-on-4-una,
NMUPUAA3UH-3-1Na, TUPUAA3UH-4-UjIa, NUPUMHIUH-4-WNa, TUPUMUAWH-5-UIA, MHPUMUIUAH-
4(3H)-on-6-wna, nupa3uH-1-una, nupasuH-2-una, 1,3,5-tpuasun-2-una, 1H-unnon-3-uma, 1H-
uupon-4-una, 1H-unpon-5-una, 1H-unmon-6-uma, 1H-wunnmaszon-5-wna, 1H-unpason-6-una,
oensodypan-2-una, Oenzodpypan-5-una, 1H-Oensumunaszon-2-una, 1H-Oensumunazon-5-una,
1H-6en3-umunazon-6-una, 1H-6en3oTpuazon-4-una, 1H-6en30Tpuazon-S-una, 1H-
Oenszorpuazon-6-mna, 1H-Oensorpuazon-7-uwnma, 1H-muppono[2,3-b]-mupuann-4-una, 1H-
nuppoo[2,3-b jnupunun-5-una, 1H-nuppo:no[2,3-c]-nupunun-4-una, nuppoio[ 1,2-
a|nupuMuAnH-7-una, nuppouno| 1,2-a]-nupasun-7-una, nuppodo[ 1,2-b|nupunazun-2-una,
nupasono| 1,5-a]-nupuaun-2-una, nupasono| 1,5-aJnupuanun-5-una, 2H-nupasono[4,3-b]-
NUpUANH-5-1a, 2H-nupazono[4,3-c|nupuaun-5-una, nupasono| 1,5-a]-nupazun-2-una,
umunasol 1,2-a|nupunun-2-una, umuaasoll,2-a]-nupuaun-6-una, wummuaaszol1,2-ajnupuaus-7-
una, umunaszol,2-a]-nupumuans-2-una, umunaso|1,2-a]jnupumuaus-6-una, umuaaszoll,2-c]-
MUPUMUINH-2-UJa, umuaaso| 1,2-b|nupunasun-2-una, nmunaso[ 1,2-b]-nupunazun-6-una,
umunasol 1,2-a|nupasun-2-una, umunaasol 1,2-al-nupasun-3-una, numunasol 1,2-ajnupasus-6-una,
umunaso[ 1,5-a]-nupunun-6-una, umuaasol 1,5-alnupunun-7-una, [1,2,3]Tpuazono-[1,5-
a|mupuans-S-una, [1,2,3]rpuasonol1,5-a]-nmupunun-7-una, 1H-[1,2,3]rpuazono[4,5-bJnupunus-
S5-uma, 1H-[1,2,3]Ttpuazono[4,5-b]-nmupunun-6-una, 3H-[1,2,3]rpuazonol4,5-c|nupunus-6-una,
3H-[1,2,3]rpuazonol4,5-c|nupuna3zun-6-mna, [1,2,4]rpuazonol1,5-a]-nmupuann-7-wuna,
[1,2,4]Tpuazonol4,3-b]-nmupunazuH-6-una, XUHOIMH-O-UJIA, XUHONHWH-7-UIa W XUHOJHUH-8-UJa,
HEeo0s13aTeIbHO 3aMEIIEHHOTO ¢ TIOMOIIBIO OHOTO, ABYX, TPEX WJIM YEThIPEX 3aMecTUuTeNe Rs.

Hpyroit acmekt BkmouaeT coenwHenune ¢opmynbl (1), rme Rg mpencrasisier coboit
rerepoapuii, BeIOpaHHbl U3 ¢ypan-3-uia, THeH-3-wna, |H-muppon-3-una, 1H-nupason-1-una,
1H-nupason-3-una, 1H-nupaszon-4-una, 1H-nupazon-5-una, 1H-ummunazon-1-una, 1H-
umunason-2-una, 1H-umunazon-4-una, 1H-1,2,3-tpuazon-1-una, 1H-1,2,3-tpuazon-4-umna, 2H-
1,2,3-tpuazon-2-una, 2H-1,2,3-tpuazon-4-una, 1H-1,2.4-tpuazon-1-una, 4H-1,2,4-tpuazon-4-
una, 1,3-tuazon-2-una, 1,3-tmazon-5-una, 1,2-okcazon-4-una, 1,3-okcazon-2-una, 1,3-okcazon-
S-una, 1,2,4-tuaguazon-5-una, 1,3,4-Tuaguason-2-ujga, NUPUAWH-2-WNIA, TUPUANH-3-UIA,
nupuane-4-una, nupuauH-2(1H)-on-4-una, nupunasus-3-una, nTupuaa3uH-4-uia, MUPUMUIUH-
4-una, nupUMHUIUH-S-mna, mupuMuauH-4(3H)-on-6-una, nupasun-2-una, 1,3,5-Tpuasun-2-una,
1H-6en3otpuazon-6-mna, 1H-muppono[2,3-bloupunnn-4-una, 1H-muppono[2,3-c|mupunus-4-
umunasol 1,2-a|nupunun-7-una, umuaaszol 1,2-a|nupumMunus-6-una, umunasol 1,2-

njia.

2

bnupunasun-6-una, umunaszol1,2-ajnupasus-3-una, umuaasol 1,2-ajnupasun-6-unumuaaszolf1,5-
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a|lnupuaus-7-una, [1,2,3]-tpuazono[l,5-ajnupunun-S-una, [1,2,3]rpuazomnoll,5-a]jnupuaun-7-

una, 1H-[1,2,3]tpuazonol4,5-b]nupuaun-S-una, 1H-[1,2,3]tpuazono-[4,5-b|nupunun-6-mna,

,
3H-[1,2,3]tpuazonol4,5-c|nupuauH-6-una 51 [1,2,4]Tpuaszonol4,3-b|nupunasux-6-una,
Heo0s3aTeIbHO 3aMEeLIEHHOTO ¢ TIOMOIIBIO OJJHOTO, ABYX, TPEX WM YeThIpex 3amectuteneil Rs.

Onun acmext BKmouaer coenuHeHue (opmyiel (I), rme R; B KakaoM KOHKpETHOM
cllyyae, HE3aBUCHUMO BBIOMpAIOT W3 IMaHO, rajoreHa, runpokcu, Cjeankumna, nerrepo-Ci.
sankuja, ranoreH-Cjgankuna, Cieankokcu, rajoreH-Cigankokcn, Cigankokcu-Ci gankua,
amuHo, C_gankuia-amuHo, (C_gamkui),-aMmuHo, aMuHO-C_gankuna u CsglUKI0ATKUIA.

Onun acmekt BKmouaer coenuHenne (opmyibl (I), rme Ry B KaKaOM KOHKPETHOM
clly4ae, HE3aBHCHMO BBIOMPAIOT W3 IMAHO, rajoreHa, ruapokcu, Cjgankwuna, neitepo-Ci
sankmna, rajoreH-Cigankmna, Cigankokcu, ranoreH-Cigankokcu, Cigankokcn-CigalKuia,
amuHo, C gankuia-amuHo, (C¢amkui),-aMuHo, aMuHO-C_gankuna u CsglUKIIOATKUIA.

Onun acmekt BKmouaer coenuHerne (opmyiel (I), rme Rg B KakaoM KOHKpPETHOM
clly4ae, HE3aBHUCHMO BBIOMPAIOT W3 IMAHO, rajoreHa, ruapokcu, Cjgankwna, neitepo-Ci
sankuna, ranoreH-Cy gankuna, Cigaakokcu, ranoren-C ¢ankokcu, aMuHo, C;_gankmi-amuHo, (C;
GAJTKHIT )-aMUHO 1 C3_1oLIUKJIOAJIKIIIA.

Hpyroii acniekt Brirodaet coequHenue Gopmysl (1), rne Rg mpeacrapnser coboii HUAHO.

Hpyroit acmekt Brmodaer coenuHenwe (opmynsl (I), rme Rg mpencrasisier coOoit
rajioreH, BRIOpaHHbIN 13 Opoma, xjopa, Gpropa u Hona.

Hpyroit acmekt Bkmouaer coeaumHenwe (opmynsl (I), rme Rg mpencrasisier coOoit
rajioreH, BeIOpaHHbIN U3 Opoma, XJjiopa u ¢pTopa.

Hpyroit acnekt Bkrodaer coenmHenue (opmyner (I), rme Rg mpencraBmsiror coboit
THIPOKCH.

Jpyroii acniekt BkJIro4aeT coenuHenue ¢opmyinsl (I), rne Rg mpencrasnser cobdoit C-
GAJIKHJI, BHIOPAHHBINM U3 METWJIA, TUJIA, TIPOMUJIA, H3OMPOINIA U TPETOYTHIIA.

Jpyroii acnekt BkiodaeT coeauHenue ¢opmynsl (I), rme Ry npencrasnsier codoit Ci.
GAJIKWJI, BBIOPAHHBIN U3 METHJIA, TUJIA W MTPOIHUJIA.

Hpyroit acnekt BkmouaeT coenwHenune ¢opmynbl (I), rme Rg mpencrasisier coboit
neiitepo-C qanku, rae C;4ankut BHIOUPAOT U3 METHUIIA, 3THIIA, TIPOMIIIA, H30MPOonia, OyTuia,
u300yTIa, BTOPOYTHIIA U TPETOYTHIIA, YACTUYHO MJIU TMOJIHOCTHIO 3aMEIIEHHOTO ¢ MOMOIIBIO
OITHOTO WK O0Jiee aTOMOB AeUTEpHsi, KOTAa 3TO JOMYyCTHMO C TOYKH 3PEHHSI BAJIEHTHOCTH.

Hpyroit acmekt BkmouaeT coenwHenune ¢opmynbl (I), rme Rg mpencrasmisier coboit
(*Hs)mern.

Hpyroit acmekt Bkmoudaer coenuHenwe (opmynsl (I), rme Rg mpencrasmisier coOoit
ranoreH-C_gankui, rae C; ¢aJKil BRIOHPAOT U3 METWJIa, dTUJIA, MPOIKJIA, H30MPoImia, OyTua,
u300yTIia, BTOpOyTIIIA U TPETOYTHIIA, YACTUYHO WJIM TMOJIHOCTBIO 3aMEIIEHHOTO ¢ MOMOIIBIO
OonHOro Wi Oojiee TaJloreHOB, BBIOpAHHBIX W3 Opoma, XJyopa, ¢Topa W Homa, KOrga 3TO
JOMYCTHMO C TOYKHU 3PEHHSI BAJIECHTHOCTH.

Hpyroit acmekt Bkmouaer coeauHenune (opmynsl (I), rme Rg mpencrasmsier coOoit

ranioreH-C_¢aJKuiI, BBIOPaHHBIN U3 TpupTOpMETIIIA U TUPTOPMETHIIA.
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Hpyroit acnekt Bmouaer coeauHenne ¢opmynsl (1), rne Ry mpencrasmsier codoit Ci.
GAJIKOKCH, BBIOPAHHBIN U3 METOKCH, STOKCH, IPOTIOKCH, N30MPOTIOKCH B TPETOYTOKCH.

Hpyroit acriekt BkimouaeT coenunenue ¢opmyinl (1), rne Ry mpencrasisier codoit Ci.
GAJIKOKCH, BBIOPAHHBIN U3 METOKCH U STOKCH.

Jpyroit acmext Bkirowaer coenuHenue ¢(opmynbl (I), rme Rg mpencrasnsier coboii
rajiored-Cj_sankokc, rae C; ¢aIKOKCH BBIOMPAIOT M3 METOKCH, STOKCH, MPOIOKCH, H30MPOIIOKCH
U TPETOYTOKCH, YaCTUYHO MJIM IOJHOCTBIO 3aMEIEHHOTO C IOMOINBI0 OIHOrO Wiu Oosee
rajloreHOB, BBIOpaHHBIX M3 OpoMa, Xjopa, Gropa u Homa, KOraa 3TO AOMYCTUMO C TOYKH 3PEHUS
BAJICHTHOCTH.

Hpyroit acnekt BkmouaeT coenwHenune (opmynbl (I), rme Rg mpencrasisier coOoit
TG TOPMETOKCH.

Hpyroii acniekt BrjrO4aeT coequHenue Gopmysl (1), roe Rg mpeacrasnser codoit aMUHO.

Hpyroit acnekt BmodaeT coeaunenne ¢opmynsl (1), rme Ry nmpencrasnsier codoit Cp.
GATKHI-aMUHO, 1€ Ci6alKil BBIOMPAIOT M3 METWJA, STWIA, NMPOMHIA, M30Mponmia, OyTuia,
nu300yTuna, BTopOyTHia u TpeTdyTuIa.

Hpyroit acmekt BkmouaeT coenmHenne ¢opmynbl (I), rme Rg mpencrasmisier coboit
METHIIAMUHO.

Hpyroit acnekt Brimovaer coenunenue gopmyisl (I), roe Rg npencrasmser codoii (C.
GAIIKHIT)2-aMUHO, The C6alKWl HEe3aBUCHMO BBIOMPAIOT W3 METWIA, 3THUJIA, IMPOIMHJIA,
usonponmia, Oytmia, n300yTuia, BTopOyTHIa U TpeTOyTHIIA.

Hpyroit acnekt BkimouaeT coenmHenune ¢opmynbl (I), rme Rg mpencrasmsier coOoit
TUMETUIIAMUHO.

Jpyroii acriekt BiJrouaeT coenuHenue popmynbl (I), rne Rg mpencrasnser cobdoit Cs.
10LIMKJIOQJIKWJI, BBIOPAHHBIN W3 IMKJIONMPONWIA, LUKIOOYTHIIA, LUKJIONEHTHIIA, LUKJIOTeKCHIa
WJIN LIUKJIOTEKCUIIA.

Hpyroit acnekt BkimouaeT coenvHenune ¢opmynbl (I), rme Rg mpencrasisier coboit
LUKJIOTPOTIHIT.

Onun acniekt coenuaenus popmysl (I) BKIIFOYaeT coeAMHEHNE, BRIOpAHHOE U3 (OPMYJIbI
(Ia), dopmyuer (Ib), popmyier (Id), popmyinst (Ie), hopmyasr (If), popmyinsl (Ig), popmynsr (Th),
dopmyasr (1), dopmynst (Ij), ¢opmynst (Ik), dopmyner (1), popmyner (Im), dopmynsr (In),
dopmyast (Io), dopmynsr (Ip), dopmynsr (Iq), dopmynsr (Is), dopmynsr (It), Gopmynsr (Iu),
dopmyast (Iv), dopmyner (Iw), dopmynsr (Ix), dopmyast (ly), dopmynsr (1z), hopmyner (Iaa),
dopmymsr (Ibb), dopmynsr (Icc), popmynst (Idd), ¢opmynsr (Iee), dopmynst (Iff), dopmysl
(Igg), dopmymnel (Ihh), popmyner (lii), popmymer (Ijj), dopmymsr (Ikk), popmymnst (111), popmys
(Imm), ¢opmyner (Inn), dopmyner (Ioo), dopmynsr (Ipp), dopmyner (Iqq), dopmynsr (Irr),
dopmyasr (Iss), dopmyner (Itt), dopmynsr (Iuu), popmyner (Iww), dopmyrsr (Ixx), Gopmyst
(Iyy), dopmynst (1zz), popmyner (laaa), ¢opmyast (Ibbb), dopmynsr (Icce), hopmyner (Iddd),
dopmyasl (Ieee), popmynst (Ifff), popmynsl (Iggg) nmm popmyner (Ihhh):
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u rae (GopMy COEnUHEHHsI BBIOMPAIOT W3 TPYMIbL, COCTOSALIEH M3 €ro COJIEBOH,
TUAPATHOM, COJIbBATHOMN, palleMaTHON, YJHAHTUOMEPHOM, AUACTEPEOMEPHOM, CTEPEOU30OMEPHON U
TayTOMEPHOH (POpMBI.

Acnexr coenunenust popmyusl (I) unm ero popmel (rae nudpa 1 Ha HOMepe coenUHEHHs
(#") yxasbiBaer, 4To Gbina BbIIEIEHA CONEBas (POPMA) BKIIOUAET COCNUHEHHE, BHIOPAHHOE U3

IPYIIIbI, COCTOSIIEH U3 CIENYIOMMNX COSIMHEHHIH:

Coemmier Haspanue
ue
y 5-(1H-niupazon-4-un)-2-[1-(2,2,6,6-rerpamerinnunepunui-4-mi)- 1 H-
umunaszol[4,5-b|nupaszun-5-un]peHon
N 5-[2,5-mu¢rop-4-(1H-nupazon-4-un)penmn]-1-(2,2,6,6-reTpamMeTHITUNICPUTUH-
4-un)- 1H-umunazo[4,5-bnupasun
. 5-(1H-nmupazon-4-un)-2-[7-(2,2,6,6-rerpamermnnunepunud-4-ui)-7H-
: umunaszol4,5-cnupunazus-3-mi|peHon
4 3-[2,5-mudrop-4-(1H-nupazon-4-un)pennn]-7-(2,2,6,6-TeTpaMeTUITUIICPUTTH-
4-wun)-7TH-umunazo[4,5-c|nupunasux
. 2-[6-metun-7-(2,2,6,6-reTpamerrnnunepunud-4-mn)-7H-umunazo[ 4, 5-
: ¢ |lmupunazun-3-wi|-5-(1H-mupazon-4-mn)denon
. 3-[2,5-nmudrop-4-(1H-nupazon-4-mwn)pennn]-6-mernn-7-(2,2,6,6-
° terpaMmeTwinunepuans-4-un)-7H-umunazol4,5-c]-nupunazux
;1 5-(1H-nupazon-4-un)-2-[3-(2,2,6,6-rerpamermnnunepunus-4-um)-3H-
[1,2,3]rpuazonol4,5-c|nupunazus-6-ui|denon
gl 5-(1H-nupazon-4-un)-2-[5-(2,2,6,6-terpamerin-1,2,3,6-teTparuaponupuamns-4-
wn)-SH-nuppono[2,3-b]nupazun-2-un]-penon
ol 3-[2-runpoxkcu-4-(1H-mmpazon-4-un)dennn|-7-(2,2,6,6-TeTpameTHIIUTIEPUAHH-
4-un)-7TH-umunazol4,5-c Jnupunazus-6-on
10! 5-(1H-mupazon-4-un)-2-[5-(2,2,6,6-rerpamermnnunepuans-4-mn)-SH-
nuppoo[2,3-b|nupasun-2-un|dpenon
- 5-(1H-mupazon-4-um)-2-[7-(1,2,3,6-terparuaponupunus-4-un)-SH-nmuppono| 3,2-
c|nupuna3un-3-mi|peHon
! 2-|7-(munepunnn-4-nn)-SH-muppono| 3,2-c|nupunasun-3-unl-5-(1 H-nupazon-4-
win)deHon
13! 6-[2,3-mudrop-4-(1H-nupazon-4-mn)pennn]-3-(2,2,6,6-reTpaMeTUITHICPUTTH-
4-um)-3H-[1,2,3|Tpuazomno[4,5-c]-nupunazuna
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6-[2,5-mu¢rop-4-(1H-nupazon-4-mn)pennn]-3-(2,2,6,6-reTpamMeTHITHIICPUATH-

1
1 4-nun)-3H-[1,2,3]rpuazono[4,5-c]-nupunazux

. 5-(1H-nupazon-4-un)-2-[7-(1,2,3,6-terparunponupuant-4-un)rueHo| 3,2-
N ¢ lnmupunazus-3-wi|penon

. 2-[2,5-mudrop-4-(1H-mmpazon-4-um)penmn]-5-(2,2,6,6-reTpameTHIIIHIIEPUANH-
10 4-nn)-SH-tuppono[2,3-bnupasun

. 5-(1H-niupazon-4-un)-2-[7-(2,2,6,6-rerpamerun- 1,2,3,6-reTparuAponupuauH-4-
v wi)treHo| 3,2-clnupunasus-3-ui|GeHon

. 2-[7-(8-a3abunukio|3,2,1]okr-2-eH-3-mn)tueno| 3,2-c]-nupunasus-3-wn|-5-(1H-
8 nupazoi-4-mi)peHon

. 2-[1-(munepunnn-4-nin)- 1H-nupasono[ 3,4-b|nupasun-5-un]-5-(1H-nupazon-4-
o w1)eHo

. 5-(1H-mupazon-4-un)-2-[7-(2,2,6,6-trerpameruin-1,2,3,6-reTparuaponupuans-4-
20 win)-SH-muppono[3,2-clnupunazus-3-mn|peron

. 2-[1-(munepuann-4-nin)- 1H-mupaszono[ 3,4-cJmupunaszus-5-un-5-(1 H-nupazon-4-
21 1) eHo

. 5-(1H-mmupazon-4-un)-2-[1-(2,2,6,6-rerpamermnmnunepunud-4-mm)- 1 H-
> npaszono| 3,4-c|nupunazus-5-mn|peHon

. 5-(1H-mupazon-4-un)-2-[7-(2,2,6,6-rerpamernnnunepuans-4-mn)-6,7- aurugpo-
> SH-niuppoino|[2,3-c|nupunasus-3-ui|denon

. 5-(1H-nupazon-4-un)-2-[7-(2,2,6,6-rerpamermnnunepuaus-4-ui)rueHo| 3,2-
24 ¢ |nupunaszus-3-wmi|denon

. 2-[7-(3-okca-9-a3abunukio| 3,3, 1 JHoH-6-eH-7-un)TueHo-[ 3,2-c[nupunasun-3-
» wi|-5-(1H-mupazon-4-un)penon

. 5-(1H-nupazon-4-un)-2-[7-(2,2,6,6-terpamermnnunepunui-4-mi)-7H-
20 nuppoo[2,3-cmupunasus-3-ui|dhenon

. 2-[7-(8-a3abunmkio|3,2,1]okr-2-en-3-un)-SH-nuppono[ 3,2-c|mupunasun-3-ui|-
27 5-(1H-mmupazon-4-un)peHon
og! 2-[7-(3-okca-9-a3zabunukio[ 3,3, 1 JHoH-6-eH-7-m1)-SH-tuppono[ 3,2-

c|mupunazun-3-wn|-5-(1H-mupazon-4-wum)peHon

. 2-[7-(8-azabunukio|3,2,1]okr-3-mn)-SH-muppoino|[ 3,2-c]-nupunazun-3-wmi|-5-
29 (1H-ttmpazo-4-wmn)peHon
30! 2-[7-(3-okca-9-a3zabunukio[ 3,3, 1non-7-mn)-SH-nmuppono-| 3,2-cjnupunazus-3-

wi|-5-(1H-mupazon-4-mn)penon
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5-(1H-mmupazon-4-un)-2-[7-(2,2,6,6-rerpamerimunepunui-4-mui)-SH-

1
o nuppono[3,2-cnupunasus-3-ni|denon
3! 3-[2,3-nu¢rop-4-(1H-nupazon-4-mn)pennn]-7-(2,2,6,6-reTpamMeTUITHIICPUATH-
4-um)-6,7-nurunpo-SH-uppono[2,3-c]nupuaasun
33! 4-¢prop-2-(1H-nupazon-4-un)-5-[3-(2,2,6,6-rerpameri-nunepuaus-4-wmn)-3H-
[1,2,3]rpuazonol4,5-c|nupunazus-6-ui|penon
2 5-(1H-niupazon-1-un)-2-[3-(2,2,6,6-rerpamermnnunepunut-4-ui)-3H-
[1,2,3]tpuazomno[4,5-cnupunasun-6-mui|peHoma
35! 4-¢prop-5-(1H-mupazon-4-un)-2-[3-(2,2,6,6-rerpamermn-nunepuau-4-mi)-3H-
[1,2,3]tpuazomno[4,5-cnupunazun-6-mi|peHon
36! 7-[(3-35k30)-8-a3abunukno[ 3,2, 1 Jokt-3-un]-3-[2,3-nudrop-4-( 1 H-nupazon-4-
win)denun|-6,7-nurunpo-SH-nuppono[2,3-c|nupunasvx
37 4-{3-runpokcu-4-[3-(2,2,6,6-Terpamerminunepuana-4-mn)-3H-
[1,2,3]tpuazomnol[4,5-c|mupunazus-6-wuin|denwn § - 1 -metun-mupuaua-2( 1H)-ox
38! 4-[3-(2,2,6,6-terpamermnnunepunnn-4-un)-3H-[1,2,3]-tpuazono[4,5-
¢ |nmupunasun-6-wi|oudenmn-3,4'-nuon
30! 5-(1-metmn- 1 H-mupazon-4-un)-2-[3-(2,2,6,6-Terpamerii-nunepunun-4-mi)-3H-
[1,2,3]tpuazomnol4,5-c|mupuna3un-6-wui|peHon
40! 2-[6-meTokcu-7-(2,2,6,6-Terpamermnnunepunut-4-wn)-7H-umunazo[4,5-
¢ |lmupunazun-3-ui|-5-(1H-mupazon-4-mn)dpenon
1! 2-[6-(meTrnamuno)-7-(2,2,6,6-Terpamerunnunepuann-4-wmn)-7H-umunazo[4,5-
¢ |mupunasun-3-wmi]-5-(1H-nupazon-4-un)-peHon
i3 2-[7-(munepasun- 1-un)-SH-nuppono[ 3,2-cnupunaszun-3-wmi]-5-(1H-nupazon-4-
wi)peHon
46 5-(1-atun- 1H-iupazon-4-un)-2-[3-(2,2,6,6-Terpamermin-nunepunus-4-un)-3H-
[1,2,3]tpuazomno[4,5-cnupunazun-6-wui|peHomn
. 5-(1-npormn-1H-nupazon-4-mn)-2-[3-(2,2,6,6-TeTpaMeTHI-IUnepuInH-4-11)-
3H-[1,2,3]rpuazono[4,5-c]nupunazun-6-ui|penon
48 5-(1H-mmupazon-3-un)-2-[3-(2,2,6,6-rerpamermnmnunepunud-4-mi)-3H-
[1,2,3]tpuazomno[4,5-c|nupuna3un-6-wui |peHon
49! 2-[6-(3Tunamuno)-7-(2,2,6,6-Terpamerrnnunepuant-4-mn)-7H-umunazol4,5-
¢ |lmupunazun-3-wi|-5-(1H-mupazon-4-wmn)-penon
50 5-(1-metmn- 1 H-mupazon-5-un)-2-[3-(2,2,6,6-Terpamerii-nunepunun-4-mi)-3H-

[1,2,3]tpuazomnol4,5-c|mupuna3un-6-wui|peHon
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5-(1-metmn- 1 H-mupazon-3-un)-2-[3-(2,2,6,6-Terpamerii-nunepunun-4-mi)-3H-

! [1,2,3]tprazomno[4,5-c|mupuna3un-6-wui|peHon
5! 2-[3-(1,2,2,6,6-nenramerunnunepuaun-4-un)-3H-[1,2,3]-tpuazono[4,5-
¢ lmupunazun-6-ui|-5-(1H-mupazon-4-mn)dpenon
. 6-drop-4-[3-(2,2,6,6-rerpamermnmnunepunun-4-mn)-3H-[ 1,2,3 tpuaszono[4,5-
> c|mupunasus-6-ui][1,1'-0udennn]-3,4'-auon
” 2-¢rop-3-(1H-mupazon-4-un)-6-[3-(2,2,6,6-rerpamerin-nunepuaus-4-mi)-3H-
[1,2,3]tpuazomno[4,5-cnupunasun-6-mui|peHoma
. 4-{2-¢prop-5-runpokcu-4-[3-(2,2,6,6-rerpamernnnunepunua-4-un)-3H-
» [1,2,3]tpuazono[4,5-cmupunazun-6-un|penun } - 1 -meruamupuaud-2(1H)-ox
. 2-[3-(2,2- numerunnunepunun-4-un)-3H-[ 1,2,3 | tpuazono-[4,5-c|mupunazux-6-
%0 wi|-5-(1H-mupazon-4-un)penon
. 2-{3-[(1R,5S)-1,5-numernn-8-azadbunukio| 3,2, 1 Jokran-3-un]-3H-
7 [1,2,3]tpuazomno[4,5-c|mupunazun-6-wun } -5-(1H-nupazon-4-ui)denon
. 2-(1H-nmupazon-4-um)-5-[3-(2,2,6,6-Terpamermnnunepunun-4-muin)-3H-
8 [1,2,3]tpuazomno[4,5-c|mupuna3us-6-mi|6en3on-1,4-guomn
. 3-¢pTop-5-(1H-nmpazon-4-un)-2-[3-(2,2,6,6-rerpamerin-nunepuau-4-nn)-3H-
» [1,2,3]tpuazomnol4,5-c|mupuna3un-6-wui|peHon
. 5-(nmupaszun-2-un)-2-[3-(2,2,6,6-rerpamerunnunepuans-4-mn)-3H-
0 [1,2,3]tpuazomnol4,5-c|nupuna3us-6-ui|peHon
61! 5-(mupunun-2-mn)-2-[3-(2,2,6,6-terpamermnnunepunus-4-mi)-3H-
[1,2,3]rpuazonol4,5-c|nupunazus-6-wui|penon
6! 4-¢prop-5-(1-metun- 1 H-nupazon-4-un)-2-[3-(2,2,6,6-TerpameTunnunepuant-4-
wi)-3H-[1,2,3]tpuazono[4,5-c]-nupunasus-6-mn|peHon
. 2-[3-(2,2,6,6-Terpamerunnunepunann-4-un)-3H-[1,2,3]-tpuazono[4,5-
. c]mupunazun-6-un|-5-(1H-1,2.4-rpuazon-1-un)denon
. 2-[3-(2,2,6,6-Terpamermnnunepunann-4-un)-3H-[1,2,3]-tpuazono[4,5-
o4 c]mupunazun-6-un|-5-(4H-1,2.4-rpuazon-4-un)deHon
. 5-(mupunun-3-un)-2-[3-(2,2,6,6-terpamernnnunepuans-4-mn)-3H-
. [1,2,3]tpuazomno[4,5-c|nupuna3un-6-wui |peHon
. 5-(mupunun-4-un)-2-[3-(2,2,6,6-rerpamernnnunepuann-4-mn)-3H-
o0 [1,2,3]tpuazomnol4,5-c|mupunazun-6-wui|peHon
67! 6-{3-runpokcu-4-[3-(2,2,6,6-rerpamermnnunepuana-4-mun)-3H-

[1,2,3]tpuazomno[4,5-c|mupuna3us-6-wui|dpennn  nupuaus-3-ol
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2-{3-ruppokcu-4-[3-(2,2,6,6-terpamermnnunepuans-4-mn)-3H-

1
o8 [1,2,3]tpuazomno[4,5-c|nupuna3ua-6-wui | (peHwI | -MuPUMHIIHH-S-0JT
6! 5-1 1-(2H3)MeTI/IJ'I— 1H-nmnpazon-4-uil-2-[3-(2,2,6,6-TeTpa-MeTHInunepuInH-4-ui)-
3H-[1,2,3]rpuazono[4,5-c]-nmupunasux-6-ui|denon
20! 5-(1H-umupazon-1-um)-2-[3-(2,2,6,6-rerpamermnnunepuann-4-mun)-3H-
[1,2,3]rpuazono[4,5-c]nupunazus-6-mui|enon
- 5-[1-(audpropmernn)-1H-niupazon-4-un]-2-[3-(2,2,6,6-TeTpamMmeTUITUIIEpUATH-4-
wi)-3H-[1,2,3]tpuazono[4,5-c]-nupunasus-6-mi|peHon
- 2-[3-(2,2,6,6-Terpamermnnunepunann-4-un)-3H-[1,2,3]-tpuazono[4,5-
c]mupunazun-6-un|-5-(1H-1,2,3-rpuazon-1-un)denon
231 5-(2-mermnmupunun-4-un)-2-[3-(2,2,6,6-TerpameTun-nunepunaun-4-mm)-3H-
[1,2,3]tpuazomno[4,5-c|nupunazun-6-wui|peHon
24l 2-[3-(2,2,6,6-Terpamermnnunepunana-4-un)-3H-[1,2,3]-tpuazono[4,5-
¢ Jmupunasus-6-mn]-5-[2-(tpud Topmerin)-nmupunuH-4-ui|penon
71 5-(mupumuans-4-nn)-2-[3-(2,2,6,6-rerpamermnmunepuans-4-mn)-3H-
[1,2,3]tpuazomno[4,5-c|mupuna3us-6-wui|peHon
26! 5-(mupunasun-4-mn)-2-[3-(2,2,6,6-rerpamernnnunepununa-4-un)-3H-
[1,2,3]tpuazomnol4,5-c|mupuna3un-6-wui|peHon
- 5-(2-metokcunupuaun-4-mn)-2-[3-(2,2,6,6-rerpamern-nunepuaus-4-mn)-3H-
[1,2,3]tpuazomnol4,5-c|nupuna3us-6-ui|peHon
- 5-(mupumuaus-5-mn)-2-[3-(2,2,6,6-rerpamermnnunepunus-4-mn)-3H-
[1,2,3]rpuazonol4,5-c|nupunazus-6-wui|penon
20! 6-{3-runpokcu-4-[3-(2,2,6,6-Terpamerunnunepuarn-4-muin)-3H-
[1,2,3]tpuazomno[4,5-cnupunasun-6-ui |peHw } -mupuna3suH-3-01
%0 5-(1H-uppon-3-mn)-2-[3-(2,2,6,6-rerpamerunnunepunua-4-un)-3H-
[1,2,3]tpuazomno[4,5-c|nupunazun-6-mi|peHomn
01! 6-[3-(2,2,6,6-terpamermnnunepuann-4-un)-3H-[1,2,3]-tpuazono[4,5-
¢ |mupuna3uH-6-mi | XUHOIUH-7-0J1
- (3E)-3-(runpokcunmMuHo)-6-[3-(2,2,6,6-Terpamermn-nunepuana-4-min)-3H-
[1,2,3]tpuazomnol4,5-c|mupunasun-6-mn|-2,3-nuruapo- | H-uanen-5-on
03! 4-xnop-5-(1H-nmupazon-4-nn)-2-[3-(2,2,6,6-rerpamermn-nunepunnH-4-mn)-3H-
[1,2,3]tpuazomnol4,5-c|mupunazun-6-wui|peHon
" 5-[6-(numeTrnaMuHO )IUpUANH-3-11]-2-[ 3-(2,2,6,6-TeTpameruinnunepuanH-4-

wi)-3H-[1,2,3]rpuazono[4,5-c]-nmupunasus-6-mi|peHon
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5-(mmunaso[ 1,2-aloupaszun-3-um)-2-[3-(2,2,6,6-TerpamMeTiinunepuinH-4-1i)-

5 3H-[1,2,3]rpuazono[4,5-c]-nmupuna3un-6-wi|denon
1-nuknonponuin-4-{ 3-ruapokcu-4-[3-(2,2,6,6-rerpameTUI-NuNepuANH-4 -1 )-
50 3H-[1,2,3]rpuazono[4,5-c|nupuaasus-6-mn|pennn j nupuaus-2(1H)-on
- 4-dprop-5-(mupuann-4-un)-2-[3-(2,2,6,6-rerpamernn-nunepunus-4-mn)-3H-
[1,2,3]rpuazonol4,5-c|nupunazus-6-ui|penon
5-(umupnazo[ 1,5-aloupunun-7-un)-2-[3-(2,2,6,6-TeTpa-MeTUINUNICPUIAUH-4- 11T )-
58 3H-[1,2,3]rpuazono[4,5-c]-nmupuna3us-6-ui|denon
. 2-[3-(2,2,6,6-Terpamermnnunepunann-4-un)-3H-[1,2,3]-tpuazono[4,5-
5 c|nupunasun-6-mi|-5-(tuoden-3-un)denon
5-(mmupnaso[ 1,2-almupunus-7-mn)-2-[3-(2,2,6,6-TeTpa-MeTHIITUNIEPUANH-4 - F1T )-
%0 3H-[1,2,3]rpuazonol4,5-c]-nmupuna3un-6-wi|denon
5-(1H-umupazon-2-un)-2-[3-(2,2,6,6-terpamermnnunepuana-4-mun)-3H-
! [1,2,3]tpuazomno[4,5-c|nupunazun-6-wui |peHomn
o 1-mernn-5-[3-(2,2,6,6-rerpamermnnunepunus-4-mn)-3H-[ 1,23 tpuazono[4,5-
¢ |mupunazun-6-wi|- 1 H-6er3snmunaszon-6-omu
. 4-{3-ruppokcu-4-[3-(2,2,6,6-rerpamermnnunepuans-4-mn)-3H-
. [1,2,3]rpuazono[4,5-c]mupunaszus-6-un]pennn jmupunus-2(1H)-on
o4 5-[3-(2,2,6,6-terpamermnnunepuaun-4-un)-3H-[1,2,3]-tpuazono[4,5-
c|mupunasun-6-un)- 1 H-unnaszon-6-on
. 5-(¢ypan-3-un)-2-[3-(2,2,6,6-Terpamernnnunepunu-4-mn)-3H-
» [1,2,3]rpuazonol4,5-c|nupunazus-6-uin|penon
. 2-[3-(2,2,6,6-Terpamerunnunepunann-4-un)-3H-[1,2,3]-tpuazono[4,5-
%0 ¢ |nupunasun-6-un]-5-(1,3-tuazon-2-un)deHon
o7 2-metun-5-[3-(2,2,6,6-rerpamerinnunepunus-4-mn)-3H-[ 1,2, 3 Jtpuazono[4,5-
c|nupunasun-6-wi|- 1 H-6en3umunaszon-6-omu
. 5-(1-metmn- 1 H-mupaszon-4-un)-2-[1-(2,2,6,6-Terpamerii-nunepunun-4-mn)- 1 H-
%8 npa3zono| 3,4-c|nupunazus-5-wi|peHon
5-(2-amunonmupuanH-4-un)-2-[3-(2,2,6,6-rerpamerun-nunepuanH-4-min)-3H-
» [1,2,3]tpuazomno[4,5-c|nupuna3un-6-wui |peHon
100 5-[2-(numetwnamuHO )mupuanH-4-mi|-2-[ 3-(2,2,6,6-reTpameruinmunepuanH-4-
wi)-3H-[1,2,3]rpuazono[4,5-c]-nmupuaasus-6-mi|peHon
101 5-(3-proprupunun-4-un)-2-[3-(2,2,6,6-rerpamerni-nunepuans-4-mn)-3H-

[1,2,3]tpuazomnol4,5-c|mupuna3un-6-wui|peHon
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5-[1-(*Hs)mern-1H-mupason-4-mn]-2-[ 1-(2,2,6,6-TeTpa- Me THIHIe P ANH-4- 1) -

1

102 1H-nmupazomnol3,4-clnupuna3us-5-wi|-penon

103! 5-[5-(mudpropmerokcu)mupunuH-2-mi|-2-[3-(2,2,6,6-rerpa-mMeTunnunepugnH-4-
wi)-3H-[1,2,3|rpuazono[4,5-c]-nmupunasun-6-mi|peHon
5-[2-(meTunamuno )mupuauH-4-uin)-2-[3-(2,2,6,6-Terpa-MeTUNNTUNIEPUANH-4 - 1T )-

104 3H-[1,2,3]rpuazono[4,5-c]-nmupunazun-6-mn|peron

. 5-(1H-niupazon-4-un)-2-[7-(2,2,6,6-rerpamerun- 1,2,3,6-reTparuAponupuauH-4-

105 wn)pypo[3,2-c|nupunazu-3-wmi|peron

106! 5-(3-¢rop- 1H-ntupazon-4-mn)-2-[3-(2,2,6,6-rerpamerin-nunepuaus-4-mi)-3H-
[1,2,3]tpuazomno[4,5-cnupunazun-6-mi|peHon

107! 2-[3-(2,2,6,6-Terpamermnnunepunann-4-un)-3H-[1,2,3]-tpuazono[4,5-
¢ |lmupunazun-6-mi]-5-(1,3-tuazon-5-un)deHon

. 5-(3-metun- 1 H-upazon-4-un)-2-[3-(2,2,6,6-Terpametii-nunepunun-4-mi)-3H-

108 [1,2,3]tpuazomno[4,5-c|nupunazun-6-wui |peHomn

109! 4-{3-runpokcu-4-[3-(2,2,6,6-Terpamervinunepuana-4-mn)-3H-
[1,2,3]rpuazono[4,5-c]mupunaszus-6-un]pennn -1 H-nupaszon-3-kapOboHuTprn

110! 2-{3-runpokcu-4-[3-(2,2,6,6-rerpamerminunepuana-4-mn)-3H-
[1,2,3]tpuazomno[4,5-c|mupunazun-6-wui|permn § - 1,3-trua3on-5-kapOoHUTpHI

! 5-(1,3-okcazomn-2-mn)-2-[3-(2,2,6,6-rerpamermnnunepunus-4-mn)-3H-
[1,2,3]tpuazomnol4,5-c|nupuna3us-6-ui|peHon

12 2-[3-(2,2,6,6-terpamernnnunepunun-4-mn)-3H-[1,2,3]-rpuazono[4,5-
c]mupunazun-6-uinl-5-(1H-1,2,3-tpuazon-4-un)deHon
5-(6-merokcunupuMuauH-4-ni)-2-[3-(2,2,6,6-terpameruin-nunepunnH-4-mn)-3H-

3 [1,2,3]tpuazomno[4,5-cnupunasun-6-mi|peHoma

114! 5-[2-(nudpropmerokcu ) mupunuH-4-un|-2-[3-(2,2,6,6-TerpameTHUNIEpUTAH-4 -
wi)-3H-[1,2,3]tpuazono[4,5-c]-nmupunasus-6-mn|deHon
5-(1H-umupazon-4-un)-2-[3-(2,2,6,6-terpamermnnunepuana-4-mun)-3H-

He [1,2,3]tpuazomno[4,5-c|nupuna3un-6-wui |peHon

116! 2-[3-(2,2,6,6-Terpamermnnunepunnn-4-un)-3H-[1,2,3]-tpuazono[4,5-
¢ |mupunasun-6-uil-5-(1,3,4-tuaguazon-2-un)deHon

117! 6-[4-(1H-mupazon-4-un)-1H-6en3orpuazon-7-uil-3-(2,2,6,6-
terpamerwnunepuana-4-un)-3H-[1,2,3 Jrpuazono-[4,5-cnupunazun

118! 5-(1H-muppono[ 2,3-b Jmupunun-4-un)-2-[3-(2,2,6,6-rerpameTnnnunepuant-4-

wi)-3H-[1,2,3]rpuazono[4,5-c]-nmupunasus-6-mi|peHon
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5-(2-metokcunupumuanH-4-mn)-2-[3-(2,2,6,6-rerpamern-nunepuau-4-wn)-3H-

1

Ho [1,2,3]tprazomno[4,5-c|mupuna3un-6-wui|peHon

120! 5-(1,2-okcazomn-4-mn)-2-[3-(2,2,6,6-rerpamermnnunepunus-4-mn)-3H-
[1,2,3]tpuazomnol4,5-c|nupuna3un-6-ui|peHon

11! 5-(5-drop-1-metun- 1H-nupazon-4-un)-2-[3-(2,2,6,6-TerpameTunnunepuant-4-
wn)-3H-[1,2,3]rpuazono[4,5-c]-nupunasun-6-uipeHon

125! 5-(1-atun-5-¢prop-1H-nupaszon-4-umn)-2-[3-(2,2,6,6-TeTpaMeTHINHIIEPUANH-4 -
wn)-3H-[1,2,3]rpuazono[4,5-c]-nupunasus-6-mi|penon

13! 5-(2-sTokcunupunuH-4-mn)-2-[3-(2,2,6,6-terpamerun-nunepuanH-4-mn)-3H-
[1,2,3]tpuazomno[4,5-cnupunazun-6-mi|peHon

1041 5-(6-3TokcunupuMuanH-4-ni)-2-[3-(2,2,6,6-rerpamerin-nunepuauH-4-un)-3H-
[1,2,3]tpuazomno[4,5-c|nupunazun-6-wui|peHon

- 2-[3-(2,2,6,6-Terpamermnnunepunnn-4-un)-3H-[1,2,3]-tpuazono[4,5-
c]mupunazun-6-un]-5-([1,2,3 Jrpuazonol 1,5-a|mupuaun-5-wui)peHomn

16! 2-[3-(2,2,6,6-Terpamermnnunepunana-4-un)-3H-[1,2,3]-tpuazomno[4,5-
c]mupunazun-6-mnl-5-([1,2,4]rpuazono| 1,5-a|mupuaun-7-wuim)peHomn

197! 5-(3-x70p- 1-metun- 1H-nupazon-4-um)-2-[3-(2,2,6,6-TerpameTnnnumnepuant-4-
wi)-3H-[1,2,3]rpuazono[4,5-c]-nmupuaasun-6-mi|penon

18! 6-{3-runpokcu-4-[3-(2,2,6,6-rerpamernnnunepuans-4-mn)-3H-
[1,2,3]tpuazono[4,5-c]mupunasun-6-un|pennn j-nupumunusa-4(3H)-on

19! 5-(3-x70p- 1H-tupazon-4-un)-2-[3-(2,2,6,6-rerpamerin-nunepuau-4-mi)-3H-
[1,2,3]rpuazonol4,5-c|nupunazus-6-wui|penon

130! 5-(3-¢rop- 1-merun- 1H-nupazon-4-un)-2-[3-(2,2,6,6-Terpamerunnunepuant-4-
wi)-3H-[1,2,3]tpuazono[4,5-c]-nupunasus-6-mn|peHon

131! 5-(3-metokcu- 1H-nupazon-4-un)-2-[ 3-(2,2,6,6-TeTpamMeTrI-Tune pugnH-4- 11 )-
3H-[1,2,3]rpuazono[4,5-c]nupunazun-6-ui|penon
4-{3-ruppokcu-4-[3-(2,2,6,6-terpamermnnunepuans-4-mn)-3H-

132! [1,2,3]tpuazono[4,5-cmupunazun-6-un|penwn } - 1 -merni- 1 H-nupazon-3-
KapOOHUTPHUI

133! 5-(5-metmin-1,3-trazon-2-mn)-2-[3-(2,2,6,6-terpamermin-nunepunuH-4-wn)-3H-
[1,2,3]tpuazomno[4,5-c|mupunazua-6-wui|peHon

134! 2-[3-(2,2,6,6-Terpamermnnunepunann-4-un)-3H-[1,2,3]-tpuazono[4,5-

¢ |mupunazun-6-mi|-5-(1,2,4-ruaguazon-S-un)dpeHon
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5-(4-¢rop- 1H-6en3orpuazon-6-mn)-2-[3-(2,2,6,6-reTpa-MeTHITHICPUAHH-4- 1T )-

1

139 3H-[1,2,3]rpuazono[4,5-c]-nmupuna3un-6-wi|denon

136! 5-(1H-mmupazon-4-un)-2-[7-(2,2,6,6-rerpamernnnunepuans-4-mn)-7H-
nuppoino| 2,3-c|nupuaasun-3-un|nupuauH-3-ol

137! 5-(3-6pom-1H-nupazon-4-nn)-2-[3-(2,2,6,6-rerpamermn-nunepuans-4-mn)-3H-
[1,2,3]rpuazonol4,5-c|nupunazus-6-ui|penon

138! 5-(1-metun-1H-1,2,3-tpuazon-4-un)-2-[3-(2,2,6,6-reTpamMeTuinunepuanH-4-w)-
3H-[1,2,3]rpuazono[4,5-c]-nmupuna3us-6-ui|denon

139! 2-[3-(2,2,6,6-Terpamermnnunepunann-4-un)-3H-[1,2,3]-tpuazono[4,5-
c|mupunazun-6-unl-5-[3-(tpudropmerin)-1H-nupazon-4-un|peHon

140! 5-(1H-nmupazon-4-un)-2-[3-(2,2,6,6-rerpamermnmnunepunud-4-mi)-3H-
[1,2,3]tpuazomno[4,5-c|nupuaazun-6-wi | nupuanH-3-o

141! 5-(1H-mupazon-4-un)-2-[7-(2,2,6,6-rerpamermnnunepuans-4-mn)-7H-
uMunasol4,5-c |nupunazus-3-ui | nupuauH-3-0

140! 5-(mmunaso[ 1,2-aloupazun-6-um)-2-[3-(2,2,6,6-TerpameTiinunepuinH-4-1i)-
3H-[1,2,3]rpuazono[4,5-c]-nmupuna3un-6-wi|denon

143! 5-(4-drop- 1H-umunazon-1-un)-2-[3-(2,2,6,6-rerpamern-nunepuaus-4-mn)-3H-
[1,2,3]tpuazomnol4,5-c|mupuna3un-6-wui|peHon

1441 5-(4-metun- 1 H-umunazon- 1-um)-2-[3-(2,2,6,6-TeTpameTviI-mumnepuanH-4- ui)-
3H-[1,2,3]tpuazono[4,5-cnupuna3us-6-ui|peHon

145! 2-[3-(2,2,6,6-terpamernnnunepunun-4-mn)-3H-[1,2,3]-rpuazono[4,5-
c]mupunazun-6-un]-5-(1H-[1,2,3 ]rpuazono-[4,5-b nupuaun-6-wmn)denon

146! 2-[3-(2,2,6,6-Terpamermnnunepunann-4-un)-3H-[1,2,3]-tpuazono[4,5-
c]mupunazun-6-un]-5-(3H-[1,2,3rpuazono-[4,5-c|mupuaun-6-un)eHom

1471 2-[3-(2,2,6,6-Terpamerunnunepunann-4-un)-3H-[1,2,3]-tpuazono[4,5-
c]mupunazun-6-un]-5-(1H-[1,2,3rpuazono-[4,5-b|mupunun-5-un)denon

148 5-(3-¢rop-1-merun- 1H-nupazon-4-un)-2-[1-(2,2,6,6-Terpa-MeTHmunepuanH-4-
wi)- 1 H-mupazono[ 3,4-cnupunazun-5-wmn|-peron

149! 5-(2,4-numernn- | H-umunazon- 1-um)-2-[3-(2,2,6,6-Terpa-MeTHmunepuant-4-
wi)-3H-[1,2,3]rpuazono[4,5-c]-nmupuaasun-6-mi|peHon

150! 5-(2-metun-1,3-tuazon-5-un)-2-[3-(2,2,6,6-rerpamernn-nunepuann-4-mn)-3H-
[1,2,3]tpuazomnol4,5-c|mupunazun-6-wui|peHon

151! 5-(2-metmn-2H-1,2,3-tpuazon-4-un)-2-[3-(2,2,6,6-Terpa-meTuanmunepuuH-4-

wi)-3H-[1,2,3]rpuazono[4,5-c]-nmupunasus-6-mi|peHon
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2-[3-(2,2,6,6-Terpamermnnunepunana-4-un)-3H-[1,2,3]-tpuazono[4,5-

1

152 c]mupunazun-6-mil-5-([1,2,4]rpuazono[4,3 -bmupunazun-6-un)deron

153! 5-(3-mermn-1,2 4-tnaguazon-5-mn)-2-[3-(2,2,6,6-rerpa-mMmeTuanunepuanH-4- 1 )-
3H-[1,2,3]tpuazono[4,5-c]-nmupunazun-6-ui|peHon

154 5-(4-drop-2-metun-1,3-trazon-5-un)-2-[3-(2,2,6,6-rerpa-meTunnunepuIuH-4-
wn)-3H-[1,2,3]rpuazono[4,5-c]-nupunasun-6-uipeHon

155! 5-(5-metun-1H-nupazon-1-un)-2-[3-(2,2,6,6-reTpameTin-nunepuauH-4-uin)-3H-
[1,2,3]tpuazomno[4,5-cnupunasun-6-mui|peHoma

156 5-(4-metun-1H-nupazon-1-un)-2-(3-(2,2,6,6-rerpamerin-nunepuauH-4-uin)-3H-
[1,2,3]tpuazomno[4,5-cnupunazun-6-mi)peHomn

157! 5-(3-metun-1H-nmupazon-1-mn)-2-(3-(2,2,6,6-rerpamerin-nunepuauH-4-un)-3H-
[1,2,3]tpuazomno[4,5-c|nupunazua-6-mi)peHomn

158 5-(2-metmin-1,3-okcazon-5-un)-2-[3-(2,2,6,6-rerpamerin-nunepunuH-4-mn)-3H-
[1,2,3]tpuazomno[4,5-c|nupunazun-6-wui |peHomn

159! 5-(4-merokcu-1,3,5-rpuasun-2-un)-2-(3-(2,2,6,6-rerpa- MeTHIHIIEPU N H-4- 1T )-
3H-[1,2,3]rpuazono[4,5-c]-nmupuna3zun-6-mi)deHon

160! 5-(umupazo[ 1,2-a|mupumunua-6-mi)-2-(3-(2,2,6,6-Terpa-meruanunepuuH-4-
wi)-3H-[1,2,3]rpuazono[4,5-c]-nmupuaasus-6-mi)peHon

l61! 5-(3-¢rop- 1H-nupazon-4-un)-2-(1-(2,2,6,6-rerpamern-nunepuaua-4-nn)- 1 H-
nupasodo| 3,4-cnupunasun-S-ui)peHosa

162! 5-(umunazo[ 1,2-bnupunazun-6-un)-2-(3-(2,2,6,6-Terpa-MeTHIMTUNIEPUAUH-4-
wn)-3H-[1,2,3]rpuazonol4,5-c]-nmupuaa3us-6-ui)peHon

163! 2-[3-(2,2,6,6-Terpamermnnunepunann-4-un)-3H-[1,2,3]-tpuazono[4,5-
c]mupunazun-6-un|-5-(2H-1,2,3-rpuazon-2-un)deHon

L6d! 2-{3-[(3S,4S)-3-¢prop-2,2,6,6-TeTpameTminunepunun-4-mui |-3H-
[1,2,3]tpuazomno[4,5-c|mupunazun-6-un} -5-(1H-nupazon-4-ui)denon

. 5-(mupunun-4-un)-2-[1-(2,2,6,6-rerpamernnnunepuans-4-min)- | H-nupasono[ 3,4-

109 ¢ lmupunasus-5-mn|denon

L66! 5-(mupunun-3-un)-2-[1-(2,2,6,6-rerpamernnnunepuann-4-nin)- | H-nupasono[ 3,4-
¢ |mupunasus-5-wi|denon

167! 5-(mupumuaus-5-un)-2-[1-(2,2,6,6-rerpamermnmunepuans-4-mn)- 1 H-
npaszono| 3,4-c|nupunazus-5-wi|peHon

68! 2-{3-[(3S.,4R)-3-¢prop-2,2,6,6-TeTpamerunmunepuaina-4-wmi|-3H-

[1,2,3]tpuazomno[4,5-c|mupunazun-6-un } -5-(1H-nupazon-4-mn)penon
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5-(1-metmn- 1H-mupazon-3-un)-2-[1-(2,2,6,6-Terpamerii-nunepunun-4-mi)- 1 H-

1

109 npaszono| 3,4-c|nupunazus-5-min|peHon

170! 2-{3-[3-(rperOyTrnamuno)uuknodytmi|-3H-[1,2,3 |tpuasono-[4,5-c|nupunasus-
6-un}-5-(1H-nmupazon-4-mn)penon
4-(4-{3-[(3S,45)-3-¢prop-2,2,6,6-TeTpameTrnnunepuaus-4-wmn|-3H-

171! [1,2,3]Tpuazono[4,5-c]mupuna3un-6-un}-3-rugpokcud eHu)- 1 -MeTHIHP U IH-
2(1H)-on
6-(4-{3-[(3S,45)-3-pTop-2,2,6,6-TeTpamermnnunepunun-4-mui|-3H-

172! [1,2,3]tpuazomno[4,5-c|nupuna3us-6-ui } - 3-ruapokcud eHu )-3-
Metuwtnupumuana-4(3H)-on
5-(3-¢rop- 1H-mupazon-4-un)-2-{3-[(3S,45)-3-pTop-2,2,6,6-

173 Terpamerunnunepunus-4-unl-3H-[1,2,3 Jrpuazono-[4,5-cnupunasun-6-
w1} peHom

1741 2-[1-(2,2,6,6-Terpamernnnunepunus-4-mnn)- 1 H-mupaszomno-[ 3,4-cnupunasun-S-
wi|-5-(2H-1,2,3-Tpuazon-2-mn)peHon

175! 2-{3-[3-(rperOytunamuno)uukionentui]-3H-[1,2,3]-rpuasono[4,5-
c|mupunazun-6-un }-5-(1H-nupazon-4-un)-denon, u

176 2-[7-(2,2,6,6-Terpamernnnunepunus-4-nin)-7H-mppono[ 2,3-c|mupunasus-3-

wi|-5-(2H-1,2,3-Tpuazon-2-mn)deHnor,

rae GopMy COeIMHEHUs] BBIOUPAIOT M3 IPYIIbI, COCTOSIIEN U3 ero COJIEBOM, THAPATHOM,

COJIbBATHOM,

palleMaTHOM, SHAHTHOMEPHOM, [AMAaCTEPEeOMEPHOH, CTepeOU30MEpPHOU

TayTOMEPHOH (HOpPMBI.

151

Hpyro#i acriekt coenunenus: Gpopmyiel (I) wnm ero ¢opmel npeacrasisier coOOH COb

COEMHEHMS], BBIOPAHHYIO M3 TPYIIIbI, COCTOSIIEH U3 CIEAYIOLINX CONEH:

Coenunenue HasBanue

5-(1H-tmupazon-4-un)-2-[1-(2,2,6,6-terpamerunnunepunun-4-mi)-1H-

: nmMuaaszo[4,5-bnupasun-5-wmn|peHona rTuapOXIOpUa

) 5-12,5-nudrop-4-(1H-nupazon-4-wn)pennn]-1-(2,2,6,6-
teTpamerninunepuauH-4-uin)- | H-umunaszo[4,5-b Jnupasuna rugpoxiopun
5-(1H-mupazon-4-un)-2-[7-(2,2,6,6-terpamerunnunepunun-4-um)-7H-

. umMuaaszo[4,5-cnupunazun-3-mi|peHona ruapoxIOpua
3-[2,5-nudrop-4-(1H-upazon-4-wn)bpennn]-7-(2,2,6,6-

! TeTpameruanunepuauH-4-un)-7H-umunazo[4,5-c|nupruaasnaa rugpoxiopun

s 2-[6-metun-7-(2,2,6,6-rerpamermnnunepunnH-4-mn)-7H-umunazol 4,5-

c|mupunasun-3-ui]-5-(1H-nupazon-4-un)henona ruipoxiopun
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3-[2,5-nu¢rop-4-(1H-nupazon-4-un)penmn]-6-merun-7-(2,2,6,6-

6 TeTpameTnianunepuauH-4-un)-7H-ummnnazo[4,5-c]-nupunazuna
TUAPOXJIOPU

. 5-(1H-nmupazon-4-un)-2-[3-(2,2,6,6-terpamermnnunepunus-4-mm)-3H-
[1,2,3]rpuazomno4,5-c]nupuna3zuH-6-mi|peHona ruapoxIopua
5-(1H-nupazon-4-un)-2-[5-(2,2,6,6-terpamernn-1,2,3,6-

8 TeTparuaponupuanH-4-mn)-SH-muppono[2,3-b|nupasun-2-un]-penona
TUAPOXJIOPU
3-[2-runpoxcu-4-(1H-mmpazon-4-un)pennn]-7-(2,2,6,6-

9 TeTpameruinunepuauH-4-un)-7H-umunazo[4,5-c|nupunasun-6-ona
THIPOXJIOPHL

0 5-(1H-mupazon-4-un)-2-[5-(2,2,6,6-Terpamerunnunepunut-4-ui)-SH-
nupposio[ 2,3 -b|nupasun-2-mi|dpeHona ruapoxIopua

" 5-(1H-mupazon-4-um)-2-[7-(1,2,3,6-terparunpornupunun-4-uin)-SH-
nuppotio[ 3,2-c|nupuaasut-3-wi|peHosa THIPOXIOPUL

. 2-[7-(munepugun-4-nn)-SH-mppono| 3,2-c|nupunazun-3-mn|-5-(1H-
nupasoi-4-mi)peHona TuapoOXIOpua
6-[2,3-nu¢rop-4-(1H-nupazon-4-un)pennn]-3-(2,2,6,6-

13 terpamerunnunepuaua-4-mn)-3H-[1,2,3 Jrpuazono[4,5-c]-nupunazuna
TUAPOXJIOPU
6-[2,5-nudrop-4-(1H-nupazon-4-un)penun]-3-(2,2,6,6-

14 tetpameruinnunepuaud-4-un)-3H-[1,2,3 tpuazono[4,5-c]-nupunazuxa
TUAPOXJIOPUL
5-(1H-tmupazon-4-un)-2-[7-(1,2,3,6-Terparuaponupunut-4-ui)rueHo| 3,2-

b c|mupunasus-3-ui|deHona ruapoxIoOpUn

y 2-[2,5-nudrop-4-(1H-nupazon-4-wn)pennn]-5-(2,2,6,6-
TeTpamerrinunepuauH-4-uin)-SH-nuppono[2,3-b Jnupasuna ruxpoxnopun
5-(1H-tmupazon-4-un)-2-[7-(2,2,6,6-terpameri-1,2,3,6-

17 TeTparuaponupuaAnH-4-mn)rueHo| 3,2-c lnupunasus-3-mnl-penona
THIPOXJIOPHL
2-[7-(8-a3abunukio|3,2,1]okT-2-eH-3-mi)tueHo| 3,2-c]-nmupunasus-3-mi|-5-

8 (1H-miupazon-4-mi)peHona rTuapoOXJIOpU

0 2-[1-(munepuann-4-un)- 1H-nupasono[3,4-b]mupaszun-5-un]-5-(1H-nmupazon-

4-un)deHosa ruapoXIOPUA
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5-(1H-tmupazon-4-un)-2-[7-(2,2,6,6-terpameri-1,2,3,6-

20 TeTparuaponupuanH-4-mn)-SH-muppono[3,2-c|mupunaszus-3-un]penona
TUAPOXJIOPU

’1 2-[1-(munepunun-4-mn)- 1 H-mupasono| 3,4-c|nupunasun-S-un]-5-(1H-
nupas3os-4-mn)deHona ruapoxXIopus
5-(1H-nupazon-4-un)-2-[1-(2,2,6,6-terpamernnnunepunun-4-un)- 1 H-

2 nupasosio| 3,4-c|nupunasun-S-ui|peHosna ruapoxIopun

’3 5-(1H-tiupazon-4-un)-2-[7-(2,2,6,6-TeTpameTrinunepuann-4-mun)-6,7-
murunpo-SH-mupposno[ 2,3 -cnupuna3un-3-wi|-peHona rTuapoxIopus

Y 5-(1H-tmupazon-4-un)-2-[7-(2,2,6,6-TerpameTunnunepunut-4-ui)rueHo| 3,2-
c|mupunasus-3-ui|deHona ruapoxIOpuUn

55 2-[7-(3-okca-9-azabunukio| 3,3, 1 JHOH-6-eH-7-un)rueno-[ 3,2-c|nupunasvH-
3-un]-5-(1H-nupazon-4-un)denona ruapoxiopun

y 5-(1H-mupazon-4-un)-2-[7-(2,2,6,6-terpamernnnunepuann-4-mn)-7H-
nupposio[ 2,3 -cnupuaasun-3-mi|dpeHosa THIPOXIOPUL

- 2-[7-(8-azabunukio[ 3,2, 1 Jokr-2-eH-3-mn)-SH-muppoio| 3,2-c|nupuna3us-3-
wi|-5-(1H-nmupazon-4-mn)peHosna ruapoxIopua

’g 2-[7-(3-okca-9-a3zabunmkio[ 3,3, 1 Jnon-6-en-7-wmn)-SH-mupposno| 3,2-
c|mupunasun-3-mn|-5-(1H-nmupazon-4-mn)peHona rugpoxiopusn

- 2-[7-(8-azaburmkino[ 3,2, 1]okt-3-un)-SH-nuppono[ 3,2-c]-nupunaszus-3-ui|-
5-(1H-nupazon-4-un)deHona ruapoxaopun

20 2-[7-(3-okca-9-azabunukio| 3,3, 1 Jnon-7-ui)-SH-mupposno-[3,2-
c|mupunasun-3-un|-5-(1H-nmupazon-4-un)peHona ruapoxiopus

a1 5-(1H-nupazon-4-un)-2-[7-(2,2,6,6-terpamerninunepuans-4-mn)-SH-
uppodio| 3,2-cnupunasun-3-wi|peHona TuapOXIOpU
3-[2,3-nudrop-4-(1H-nupazon-4-wn)bpennn]-7-(2,2,6,6-

32 TeTpaMeTHInunepuauH-4-uin)-6,7- nuruapo- SH-nuppono[2,3-cnupunasuna
THIPOXJIOPHL

- 4-¢prop-2-(1H-nupazon-4-nn)-5-[3-(2,2,6,6-reTpameTiin-nunepuauH-4- 1) -
3H-[1,2,3]Tpuazono[4,5-c|nupunasun-6-mui|peHonaa ruapoxaopua

3 4-¢prop-5-(1H-nupazon-4-nn)-2-[3-(2,2,6,6-reTpameTii-nunepuIunH-4-mi)-
3H-[1,2,3]Ttpuazomno[4,5-c|nupunasun-6-mi|peHona ruapodpomun

36 7-[(3-ex0)-8-a3abunukio| 3,2, 1 Jokr-3-mn]-3-[2,3-nudrop-4-(1H-nmpazon-4-

win)bennn|-6,7-nuruapo-SH-mupposo[2,3-c|nupunasuna ruapoxIoOpu
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4-[3-(2,2,6,6-Terpamerunnunepununa-4-mn)-3H-[1,2,3]-tpuazomno[4,5-

38 c|mupuna3us-6-wi|oudenmn-3,4'-nuona ruapodpoMua
5-(1-merun- 1 H-nupazon-4-un)-2-[3-(2,2,6,6-reTpaMeTin-nunepuana-4-ni)-

39 3H-[1,2,3]Tpuazomnol4,5-c|nupunazun-6-mi|peHona ruapodpomMusn

40 2-[6-merokcu-7-(2,2,6,6-Terpamerunnunepunus-4-mn)-7H-umunazol 4,5-
c]mupunazun-3-un]-5-(1H-nupaszon-4-un)denona ruapoxiopua
2-[6-(meTunamuno)-7-(2,2,6,6-rerpamerinnunepunun-4-wmn)-7H-

42 umnaaszo[4,5-c|nupunazun-3-mnl-5-(1H-nmupazon-4-un)-dpenona
TUAPOXJIOPU
2-[6-(3Tunamuno)-7-(2,2,6,6-reTpameTrnimunepuauH-4-mn)-7H-

49 nmuaasol4,5-cmupunazun-3-un|-5-(1H-nupazon-4-un)-dpenona
THIPOXJIOPHL
2-[3-(1,2,2,6,6-neraramernmunepunun-4-un)-3H-[ 1,2,3]-tpuazono[4,5-

> c|mupunazun-6-mn|-5-(1H-nmupazon-4-mn)-peHona Turuapoxiopu

53 6-¢rop-4-[3-(2,2,6,6-Terpamermnnunepuana-4-un)-3H-[ 1,2,3 | tpuazono[4,5-
c|mupunasun-6-wi|[1,1'-0udenun]-3,4'-nuona runpodpoMuz

54 2-¢prop-3-(1H-nmupazon-4-un)-6-[3-(2,2,6,6-reTpaMeTHi-nunepuauH-4-ui)-
3H-[1,2,3]Tpuazomno[4,5-c|nupunasun-6-mi|peHona TuruapoxIopuI
4-{2-dprop-5-runpokcu-4-[3-(2,2,6,6-rerpamernnnunepunuH-4-mun)-3H-

55 [1,2,3]rpuazono[4,5-c]nupunasun-6-mn|denn § - 1 -mermnnupunus-2( 1H)-
OHa THAPOXJIOPUL

56 2-[3-(2,2-numernnnunepunud-4-un)-3H-[ 1,2,3 | tpuazono-[4,5-c |nupunazus-
6-un]-5-(1H-nupaszon-4-u)denona ruapoxaopun
2-{3-[(1R,5S)-1,5-numeTun-8-azabunuko| 3,2, 1 Jokran-3-un]-3H-

57 [1,2,3]rpuazono[4,5-c|nupunazun-6-wun }-5-( 1 H-nmupazon-4-un)denona
TUAPOXJIOPU

sg 2-(1H-nupazon-4-un)-5-[3-(2,2,6,6-rerpamerunnunepuana-4-un)-3H-
[1,2,3]rpuazono[4,5-c]nupunazuH-6-mi|6en3oi- 1,4-1uoaa TuruapoxIopu

5 3-pTop-5-(1H-nmupazon-4-un)-2-[3-(2,2,6,6-TeTpaMeTHI-TUTIEPUANH-4- 1)
3H-[1,2,3]Tpuazono[4,5-c|nupunasun-6-mi|peHona Turuapoxiopu
5-(mpaszun-2-un)-2-[3-(2,2,6,6-terpamerunnunepuans-4-mn)-3H-

0 [1,2,3]rpuazono[4,5-c|mupuna3zuH-6-mi|peHona TUruAPOXIOPHT

61 5-(mupunun-2-un)-2-[3-(2,2,6,6-rerpamernnnunepuans-4-mn)-3H-

[1,2,3]rpuazono[4,5-c|mupuna3uH-6-mi|deHona TUruAPOXIOPHT
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4-prop-5-(1-merun-1H-nupazon-4-wmn)-2-[3-(2,2,6,6-

62 terpameruinnunepuaua-4-mn)-3H-[1,2,3 rpuazono[4,5-c]-nmupuna3us-6-
wi|deHosa TUAPOXJIOPUA

63 2-[3-(2,2,6,6-terpamerunnunepunun-4-un)-3H-[ 1,2,3]-tpuazono[4,5-
c]mupunasus-6-un]-5-(1H-1,2,4-tpuazon- 1 -un)peHosna ruapoxaopua

” 2-[3-(2,2,6,6-Terpamermnnunepunun-4-un)-3H-[ 1,2,3]-tpuazono[4,5-
c|mupunazun-6-un|-5-(4H-1,2,4-tpuazon-4-un)peHona ruapoxIoOpus

6 S-(mupunun-3-mn)-2-[3-(2,2,6,6-Terpamernianunepuann-4-mn)-3H-
[1,2,3]rpuazono[4,5-c|nupuna3zuH-6-wi|peHona TUruaAPOXIOPHT

66 5-(mupunuu-4-un)-2-[3-(2,2,6,6-rerpamernnnunepunnn-4-mn)-3H-
[1,2,3]rpuazono[4,5-cnupuna3zuH-6-wi|peHona TUruaAPOXIOPHT
6-{3-runpokcu-4-[3-(2,2,6,6-terpamerminunepuaun-4-mun)-3H-

67 [1,2,3]rpuazono[4,5-c]nupuna3zuH-6-w|deHu | TupuanH-3-01a
TUTHAPOXJIOPUT
2-{3-runpokcu-4-[3-(2,2,6,6-rerpamerunmnunepuauna-4-wmn)-3H-

68 [1,2,3]rpuazono[4,5-c]mupuna3zuH-6-w|peHun | -MuPUMUIHH-S-0J1a
TUTUAPOXJIOPUL

6 5-1 1—(2H3)MeTI/I.]'I— 1H-niupazon-4-un]-2-[3-(2,2,6,6-TeTpa-MeTUITUTIEPU AN H-
4-un)-3H-[1,2,3]rpuazono[4,5-c]-nmupuna3un-6-ui|peHona TMruapoxIopus

0 5-(1H-umupgazon-1-un)-2-[3-(2,2,6,6-rerpamermnnunepuant-4-ui)-3H-
[1,2,3]rpuazono[4,5-cnupunaszus-6-mi]peHona ruapoxaopua
5-[1-(au¢ropmermn)- 1 H-nupazon-4-un]-2-[3-(2,2,6,6-

71 terpamerunnunepunud-4-mn)-3H-[1,2,3rpuasono[4,5-c]-nupuna3zuH-6-
wi|deHosa TUrHAPOXIOPHU

. 2-[3-(2,2,6,6-Terpamerunnunepunun-4-un)-3H-[ 1,2,3]-Tpuazono[4,5-
c|mupunazun-6-mn|-5-(1H-1,2,3-tpuazosn- 1-un)peHona ruapoxiopusn

-3 5-(2-metunnupunun-4-un)-2-[3-(2,2,6,6-reTpamerun-unepuaun-4-min)-3H-
[1,2,3]rpuazono[4,5-c|nupuna3zuH-6-mi|peHona ruapoxIopua
2-[3-(2,2,6,6-Terpamerunnunepununa-4-mn)-3H-[1,2,3]-tpuazono[4,5-

74 cmupunasus-6-unl-5-[2-(tpudropmerin)-nmupunus-4-ni|dpeHona
TUTUAPOXJIOPUT

7 S-(mupumunun-4-nn)-2-[3-(2,2,6,6-rerpamerunnunepuans-4-mn)-3H-

[1,2,3]rpuazono[4,5-c|nupuna3zuH-6-mi|peHona TUruAPOXIOPHT
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5-(mupunasun-4-un)-2-[3-(2,2,6,6-rerpamernnnunepunus-4-un)-3H-

7 [1,2,3]rpuazomno[4,5-c]mupuna3zuH-6-mi|peHona ruapoxIopua

. 5-(2-merokcunmpunuH-4-un)-2-[3-(2,2,6,6-rerpameTuI-nunepuaAnH-4-1i)-
3H-[1,2,3]Tpuazomnol4,5-c|nupunasun-6-mi|peHonaa TuruapoxIopuI
6-{3-runpokcu-4-[3-(2,2,6,6-rerpamerunnunepuans-4-mn)-3H-

79 [1,2,3]rpuazono[4,5-cnupunazus-6-un|penun | -nupunasun-3-ona
TUAPOXJIOPHLT

o1 6-[3-(2,2,6,6-Terpamerunnunepunun-4-un)-3H-[ 1,2,3]-tpuasonol4,5-
c|nupuna3uH-6-ui X UHOJIMH-7-0j1a THAPOOPOMULT

- 4-xop-5-(1H-nupazon-4-un)-2-[3-(2,2,6,6-reTpameTii-nunepuanH-4-m)-
3H-[1,2,3]Tpuazono[4,5-c|nupunazun-6-ui|perona qguruapodbpomuna

- 4-¢prop-5-(mupunun-4-nn)-2-[3-(2,2,6,6-rerpametmn-nunepunuH-4-un)-3H-
[1,2,3]rpuazono[4,5-cmupuna3zuH-6-mi|peHona TMruapoOpoMu

%0 2-[3-(2,2,6,6-Terpamerunnunepununa-4-mn)-3H-[1,2,3]-tpuazono[4,5-
c|mupunasuH-6-mi|-5-(tuoden-3-uin)dheHona ruapoxIOpHI
4-{3-runpokcu-4-[3-(2,2,6,6-rerpamerunmnunepuana-4-wmi)-3H-

93 [1,2,3]rpuazono[4,5-c]mupunazun-6-wmi|penwn j mupuaua-2( 1H)-oxa
TUAPOXJIOPU

o5 5-(pypan-3-un)-2-[3-(2,2,6,6-rerpamerunnunepunus-4-mn)-3H-
[1,2,3]rpuazomno[4,5-cnupuna3zuH-6-mi|peHona ruapoxIopua

o6 2-[3-(2,2,6,6-terpamermnnunepunun-4-un)-3H-[ 1,2,3]-tpuazono[4,5-
cmupunazus-6-ui]-5-(1,3-Tua3oma-2-uin)-peHosna ruapoxIOpUI

08 5-(1-metun- 1 H-nmupazon-4-un)-2-[1-(2,2,6,6-TeTpaMeTri-nunepunH-4-mi)-
1H-niupazono[3,4-c|nupunasu-5-wmi|peHona TUruapoXIOpua

02 5-[1 —(2H3)MGTI/IJ'I— 1H-tiupazon-4-un]-2-[1-(2,2,6,6-TeTpa-MeTUITTUTICPU AN H-
4-un)-1H-npaszoso[3,4-c|nupunasus-S-ui|-heHona TUruapoXIOpUI

103 5-[5-(mudpropmerokcu)mupunus-2-mn|-2-[3-(2,2,6,6-TeTpaMe THIITUTIEPUTAH-
4-un)-3H-[1,2,3]rpuazomno[4,5-c]-nupunazun-6-un|dpenona popmuar
5-(1H-tmupazon-4-un)-2-[7-(2,2,6,6-terpameri-1,2,3,6-

105 teTparuaponupuanH-4-mn)dypol3,2-cnupunasus-3-un]penona
THIPOXJIOPHL

106 5-(3-¢rop-1H-nupazon-4-umn)-2-[3-(2,2,6,6-TeTpaMeTHII- MUTTePUITUH-4 - 1) -

3H-[1,2,3]Tpuazono[4,5-c|nupunazun-6-mui|peHonaa ruapoxaopua
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107

2-[3-(2,2,6,6-rerpamermnnunepunun-4-un)-3H-[ 1,2,3]-tpuazono[4,5-

c|mupunazun-6-mi|-5-(1,3-tuazon-5-un)-heHona ruapoxXIOpPHUI

108

5-(3-metun- 1 H-nupazon-4-un)-2-[3-(2,2,6,6-TeTpamMeTUI-MUIepuAuH-4-11)-

3H-[1,2,3]Tpuazonol4,5-c|nupunazun-6-ui|peHonaa ruapoxaopus

109

4-{3-runpoxcu-4-[3-(2,2,6,6-rerpamerunnunepuans-4-mn)-3H-
[1,2,3]rpuazono[4,5-cnupunaszus-6-un]dennn - 1 H-mupazon-3-

KapOOHUTPHUJIA THAPOXJIOPHL

110

2-{3-runpokcu-4-[3-(2,2,6,6-rerpamermnnunepuaun-4-mn)-3H-
[1,2,3]rpuazono[4,5-cnupuna3zuH-6-wi|penun }-1,3-tuazon-5-

KapOOHUTPHUIIA THAPOXIIOPHT

111

5-(1,3-okcazon-2-mn)-2-[3-(2,2,6,6-rerpamermnmnunepunud-4-mi)-3H-

[1,2,3]rpuazonol4,5-cnupunaszus-6-mi|penona popmuar

114

5-[2-(mudropmerokcu)mupunun-4-wn|-2-[3-(2,2,6,6-TeTpa-
mMetmmunepunui-4-un)-3H-[ 1,2,3 | tpuazono[4,5-c]-mupunazuH-6-

wi|deHona ruapoOXIOpH

116

2-[3-(2,2,6,6-Terpamerunnunepununa-4-mi)-3H-[1,2,3]-tpuazono[4,5-

c|mupunasun-6-mi]-5-(1,3,4-tuaguazon-2-ui)denona ruapoxIopuI

117

6-[4-(1H-nupazon-4-un)- 1H-6enzorpuazon-7-unl-3-(2,2,6,6-
terpamerunnunepuaua-4-mn)-3H-[1,2,3 Jrpuazono-[4,5-c|nupunazuaa

TpudToparerar

118

5-(1H-nuppono[2,3-bnupunun-4-un)-2-[3-(2,2,6,6-terpa-
metwinunepunua-4-ui)-3H-[1,2,3 Jtpuazono[4,5-c]-nupuna3zu-6-

wi|deHosa TUAPOXJIOPU

119

5-(2-merokcunupumMuauH-4-un)-2-[3-(2,2,6,6-TerpameTiiI- TUNepuanH-4-

wn)-3H-[1,2,3]rpuazonol4,5-cJnupunasun-6-ui|peHona ruapoxaopun

120

5-(1,2-okcazomn-4-mn)-2-[3-(2,2,6,6-rerpamermnnunepunud-4-mi)-3H-

[1,2,3]rpuazono[4,5-c]nupuna3zuH-6-mi|peHona ruapoxIopua

121

5-(5-¢rop-1-merun-1H-nmpazon-4-un)-2-[3-(2,2,6,6-TeTpa-
mMetmmunepunud-4-un)-3H-[ 1,2,3 | tpuazono[4,5-c]-nmupunazux-6-

wi|deHona ruapoxIopua

122

5-(1-3Tun-5-¢rop- 1 H-nmupazon-4-um)-2-[3-(2,2,6,6-TeTpa-MeTHUIITUIICPUTUH-

4-un)-3H-[1,2,3 |rpuazomno[4,5-c]-nmupunazun-6-ui|peHona ruapoxaIopua

123

5-(2-3TokcunupunuH-4-mn)-2-[3-(2,2,6,6-rerpametin-nunepuauH-4-w)-3H-

[1,2,3]rpuazomno[4,5-cmupuna3zuH-6-mi|peHona ruapoxIopua
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124

5-(6-3TokcunupuMuanH-4-min)-2-[ 3-(2,2,6,6-TeTpameTHI-TunepuanH-4- 11 )-

3H-[1,2,3]Tpuazonol4,5-c|nupunazun-6-mui|peHonaa ruapoxaopua

125

2-[3-(2,2,6,6-terpamerunnunepunun-4-un)-3H-[ 1,2,3]-tpuazono[4,5-
c|mupunasun-6-mnl-5-([1,2,3 Jrpuazono 1,5-a|nupuann-5-wmn)deHona

TUAPOXJIOPUL

126

2-[3-(2,2,6,6-Terpamermnnunepunun-4-un)-3H-[ 1,2,3]-tpuazono[4,5-
c]mupunazus-6-un]-5-([1,2,4]tpuazono[ 1,5-a]jnupuaun-7-mn)denona

THIIPOXJIOPULT

127

5-(3-xnop-1-metwi- 1 H-nupazon-4-un)-2-[3-(2,2,6,6-
terpamerminnunepuauH-4-uin)-3H-[1,2,3 tpuazono[4,5-c]-nmupunazus-6-

wi|deHona ruapoOXIOpHT

128

6-{3-runpokcu-4-[3-(2,2,6,6-Terpamerminunepuaun-4-mun)-3H-
[1,2,3]rpuazono[4,5-cmupunaszus-6-mi|pennn | -nmupumuann-4(3H)-oxa

THAPOXJIOPH]T

129

5-(3-xnop- 1 H-mupazon-4-un)-2-[3-(2,2,6,6-TeTpaMeTHI- MTUITePUITUH-4 - 1T)-

3H-[1,2,3]Tpuazono[4,5-c|nupunasun-6-mui|peHonaa ruapoxaopua

130

5-(3-¢rop-1-merun-1H-mmpazon-4-un)-2-[3-(2,2,6,6-TeTpa-
metrmnunepunud-4-wn)-3H-[1,2,3 |rpuazonol4,5-c]-nmupuna3un-6-

wi|deHosa TUAPOXJIOPUA

131

5-(3-merokcu-1H-nupazon-4-mn)-2-[3-(2,2,6,6-rerpameTii-nunepuauH-4-

wn)-3H-[1,2,3]rpuasono[4,5-cnupunazus-6-uin]penona ruapoxiopua

132

4-{3-runpoxcu-4-[3-(2,2,6,6-rerpamerunnunepuan-4-mn)-3H-
[1,2,3]rpuazono[4,5-c|nupunasuH-6-wi|penun } - 1-merun- 1 H-mupazon-3-

KapOOHUTPHUIIA THAPOXJIOPHT

133

5-(5-merun-1,3-tuazon-2-un)-2-[3-(2,2,6,6-reTpaMe THI-TUNIEPUANH-4- 1T )-

3H-[1,2,3]Tpuazonol4,5-c]nupunazun-6-ui|peHosaa ruapoxaopua

134

2-[3-(2,2,6,6-Terpamerunnunepununa-4-mn)-3H-[1,2,3]-tpuazono[4,5-

c|mupunazun-6-mn]-5-(1,2,4-tuaguazon-5-ui)peHona ruapoxIopuI

135

5-(4-¢prop-1H-6en3oTpuazon-6-un)-2-[3-(2,2,6,6-TeTpa-MeTHINMHIEPUANH-4 -

un)-3H-[1,2,3]rpuazono[4,5-c]-nupunasuH-6-ui|deHona ruipoxiopua

136

5-(1H-tmupazon-4-um)-2-[7-(2,2,6,6-terpamermnnunepunun-4-mm)-7H-

nuppodo| 2,3-cnupuaasus-3-ui | nupuauH-3-oa JTUTHAPOXIOPULT

137

5-(3-6pom-1H-ntupazon-4-mn)-2-[3-(2,2,6,6-trerpaMeTiii- munepuanH-4-mi)-

3H-[1,2,3]Tpuazono[4,5-c|nupunazun-6-mui|peHonaa ruapoxaopua
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5-(1-metun-1H-1,2,3-tpuazon-4-un)-2-[3-(2,2,6,6-TeTpa-MeTHINUTIEPUIUH-

138 4-un)-3H-[1,2,3]rpuazomno[4,5-c]-nmupuna3un-6-wui|peHona ruapoxIopua
2-[3-(2,2,6,6-terpamerunnunepunun-4-un)-3H-[ 1,2,3]-tpuazono[4,5-

139 c]mupunazus-6-unl-5-[3-(rpudropmerun)- 1 H-nupason-4-un|penona
TUAPOXJIOPUT

140 5-(1H-nupazon-4-un)-2-[3-(2,2,6,6-terpamerninunepunun-4-un)-3H-
[1,2,3]rpuazono[4,5-c|nupunazuH-6-wi | mupuauH-3-0J1a THAPOXIOPHUI

141 5-(1H-nupazon-4-un)-2-[7-(2,2,6,6-terpamerninunepunnn-4-un)-7H-
uMuaas3o[4,5-c|nupunasus-3-wi | nupuanH-3-01a TUTHAPOXJIOPHU

142 5-(umunazo[ 1,2-aJmupasun-6-mi)-2-[3-(2,2,6,6-Terpame-TruanunepuIuH-4-
un)-3H-[1,2,3]tpuazono[4,5-c|nupunasun-6-ui|peHona ruapoxXIopua

143 5-(4-drop-1H-umunazon-1-mn)-2-[3-(2,2,6,6-reTpaMeTHI-TUTIEPUANH-4- 1JT)-
3H-[1,2,3]Tpuazono[4,5-c|nupunasun-6-mi|peHonaa TuruapoxIopu

144 5-(4-metun- 1 H-umunazon- 1-um)-2-[3-(2,2,6,6-TeTpaMe TUII-TUTTePUAUH-4 -
wn)-3H-[1,2,3]tpuazono[4,5-c|nupunazun-6-ui|peHona Turuapoxiopun
2-[3-(2,2,6,6-Terpamerunnunepununa-4-mn)-3H-[1,2,3]-tpuazono[4,5-

145 c]mupunasun-6-un]-5-(1H-[1,2,3 ]tpuaszono-[4,5-b Jnupuann-6-mn)denona
TUTHUAPOXJIOPUL
2-[3-(2,2,6,6-rerpamerunnunepunun-4-un)-3H-[ 1,2,3]-tpuazono[4,5-

146 c|mupunasun-6-mn]-5-(3H-[1,2,3 Jrpuazono-[4,5-c|nupuaun-6-un)denona
JTUTUAPOXJIOPU
2-[3-(2,2,6,6-terpamernnnunepunun-4-mn)-3H-[1,2,3]-tpuazono[4,5-

147 c]mupunazun-6-unl-5-(1H-[1,2,3 ]rpuazono-[4,5-bnupunun-5-un)penona
TUTUAPOXJIOPUN

149 5-(2,4-numerun- 1H-umunazon-1-mn)-2-[3-(2,2,6,6-TeTpaMe TUIHITEPH I H-
4-un)-3H-[1,2,3]rpuazono[4,5-c]-mupunazun-6-wui|peHoa TUrHapoxIopu

150 5-(2-metun-1,3-tuazon-5-mwn)-2-[3-(2,2,6,6-terpaMeTHI- TUTIEPUIUH-4-WIT)-
3H-[1,2,3]Tpuazomnol4,5-c|nupunasuH-6-mi|peHona TuruapoxIopu

151 5-(2-metun-2H-1,2,3-tpuazon-4-ui)-2-[3-(2,2,6,6-TeTpa-MeTHINUTIEPUIUH-
4-un)-3H-[1,2,3]rpuazomno[4,5-c]-nupunazun-6-ui|peHonaa ruapoxIopua
2-[3-(2,2,6,6-Terpamerunnunepununa-4-mn)-3H-[1,2,3]-tpuazono[4,5-

152 c|mupunazun-6-mn|-5-([1,2,4]rpuazono[4,3-b|nupunasun-6-un)denona

TUJIPOXJIOPUT
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5-(3-metun-1,2,4-tnagnazon-5-mn)-2-[3-(2,2,6,6-trerpa-meTuamunepuuH-4-

153 wi)-3H-[1,2,3]rpuazonol4,5-c]-nmupuaa3suH-6-mi|peHona rTuapoxIopus

155 5-(5-metun- 1 H-upazon- 1-um)-2-[3-(2,2,6,6-TeTpamMeTUiI-UnepuanH-4-1)-
3H-[1,2,3]Tpuazomnol4,5-c|nupunasun-6-mi|peHonaa TuruapoxIopuI

157 5-(3-merun- 1H-mupazon- 1-un)-2-(3-(2,2,6,6-TeTpaMeTHI-IUNEpUINH-4-1T)-
3H-[1,2,3]tpuazono[4,5-c|Jnupunasun-6-ui)peHosna JUruapOXIopua

159 5-(4-metokcu-1,3,5-rpuasun-2-ui)-2-(3-(2,2,6,6-Terpa-MeTUITUTIEPUTUH-4 -
wn)-3H-[1,2,3]rpuazonol4,5-c]-nupuna3suH-6-mn)peHona TUrHAPOXIOPHULT

160 5-(umunaso[ 1,2-almupumunus-6-ui)-2-(3-(2,2,6,6-TeTpa-MeTHINUTIEPUIUH-
4-un)-3H-[1,2,3]rpuazono[4,5-c]-nmupunazun-6-wun)peHosna ruapoxIopuI

161 5-(3-¢rop-1H-nupazon-4-un)-2-(1-(2,2,6,6-TeTpaMeTHII- MUTePUTUH-4 - 1JT)-
1H-nupazono|3,4-c|nupuaasus-5-mn)deHona THapoXIopus

62 5-(umupaso[ 1,2-b|mupunazun-6-mm)-2-(3-(2,2,6,6-TeTpa-MeTHITUTIEPUTUH-
4-nm)-3H-[1,2,3]Tpnaszono[4,5-c]-nmupunaszuH-6-un)deHona ruipoxIopua

163 2-[3-(2,2,6,6-Terpamerunnunepununa-4-mn)-3H-[1,2,3]-tpuazono[4,5-
c|mupunazun-6-mi|-5-(2H-1,2,3-tpuazon-2-un)peHosna ruapoxiopus
2-{3-[(3S.,4S)-3-prop-2,2,6,6-TeTpamerminunepuaun-4-ui|-3H-

164 [1,2,3]rpuazono[4,5-cnupunazus-6-un }-5-(1H-nupazon-4-nm)penona
TUTUAPOXJIOPU

165 5-(mupunun-4-un)-2-[1-(2,2,6,6-rerpamernnnunepuans-4-mn)- 1 H-
nrpa3oiio| 3,4-clnupuaasul-5-mn|peHona rugpoxaopug

166 5-(mupunuu-3-un)-2-[1-(2,2,6,6-terpamernianunepuaun-4-un)- 1 H-
nupasosio| 3,4-cnupunasus-S-ui|peHosa ruapoxIopun

167 S-(mupumunun-5-un)-2-[1-(2,2,6,6-rerpamerunnunepuans-4-wn)- 1 H-
nupasosio| 3,4-c|nupunazus-S-ui|peHona ruapoxIopun
2-{3-[(3S.,4R)-3-¢prop-2,2,6,6-TeTpamerunmnunepunuH-4-wmi|-3H-

168 [1,2,3]rpuazono[4,5-c|mupunazun-6-wmn }-5-(1H-nmupazon-4-un)denona
TUTHAAPOXJIOPUTL

169 5-(1-metun- 1 H-mupazon-3-un)-2-[1-(2,2,6,6-reTpameTrn-nunepuana-4-mi)-
1H-nupazono| 3,4-c Jnupuaaszus-5-wi|dpeHona TuapoXIopus

170 2-{3-[3-(TperOyrrnamuno)uuknodyrun|-3H-[1,2,3 Jrpuaszomno-[4,5-

c|mupunasun-6-mn }-5-( 1 H-nupazon-4-un)denona muruapoxiopus
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4-(4-{3-[(3S.,4S)-3-prop-2,2,6,6-TrerpamerunnunepuauH-4-wmi|-3H-
171 [1,2,3]rpuazono[4,5-c|nupuna3zuH-6-m } -3-ruapokcudeHmn)- 1 -
mMetuinupuaul-2(1H)-ona rugpoxiaopua

6-(4-{3-[(3S,45)-3-pTop-2,2,6,6-Terpamernnnunepunun-4-uin|-3H-

172 [1,2,3]rpuazomno[4,5-c|nupunazus-6-mun } -3-ruapoxcudennn)-3-

metuinmupuMuanH-4(3H)-oHa nuruapoxaopun

174 2-[1-(2,2,6,6-Terpamerunnunepunun-4-un)- 1 H-nupaszono-[3,4-
c|mupunasun-5-ui]-5-(2H-1,2,3-Tpuazon-2-wn)peHona ruapoxiopun, u

175 2-{3-[3-(rperOytunamuno)uukionentn|-3H-[1,2,3]-Tpuasomno[4,5-
c|mupunazun-6-un }-5-(1H-nupazon-4-un)-peHosna Turuapoxaiopu,

rne Gpopmy coequHEeHUs] BRIOMPAIOT W3 TPYIIIIbI, COCTOSIIEH U3 €ro COJEeBOU, THAPATHOM,
COJIbBATHOW, paLleMaTHOW, SHAHTUOMEPHOW, [HAaCTEPEOMEpPHOM, CTEPEOM3OMEPHONH W
TayTOMEPHOH (pOpMBL.

ACHeKT HaCTOALIEr0o M300peTeHHsT BKJIIOYAET CrMocod NPUMEHEHUS COCOMHEHUS
dbopmysl (I) umu ero Gopmel Ist JedeHus: uian odjerdeHus: 6oje3nu [ eHTUHITOHA y CYOBeKTa,
HY>KIAIOLIETrocss B 3TOM, BKIIOYANOIIUI BBEAEHHE CYObeKTy 3(P(PEKTUBHOIO KOJIUYECTBA
coennaenus popmysl (I) mnmm ero GpopmsL

Jlpyroli acmeKkT HacTOSIIEero H300peTeHUs] BKJIOYAeT CIIOCO0 TPUMEHEHHUs] COJH
coenuHenus popmyiibl (1) umu ero Gopmbl At JedeHus Wil oojerdenus 0oyie3Hu [ eHTHHITOHA
y cyOpeKkTa, HYXIOAIOINErocss B 3TOM, BKJIIOUAIOIIUN BBefeHHE CYOBEKTY 3((PEKTUBHOIO
KoJIn4ecTBa conu coenrHenust popmyiel (1) mnu ero GopmelL

AcTiekT HacTOsIIero n300peTeHns BKII0YaeT NpuMeHeHne coequnenust Gopmysl (1) mm
ero (opmel aust edeHust uian odnerderus: Oone3nn ['eHTHHITOHA y cyOBbeKTa, Hy KOAIOLIEerocs B
5TOM, BKJIIOYAIOIINN BBeIEHUE CYOBEKTY 3((PEeKTUBHOTO KonnvyecTBa coequHenus Gpopmysl (I)
WU ero (OpMBL.

JIpyrodi acmekT HAaCTOSIIero W300peTeHHs] BKJIIOYAEeT MPUMEHEHHE COJH COSTUHEHHUS
dbopmysl (I) umu ero Gopmbl Ist JeueHus: uian odjerdeHus: 6oje3nu [ eHTUHITOHA y CyOBeKTa,
HY KIAIOLIErocss B 3TOM, BKJIIOYAIOMINN BBEICHHE CYOBEKTY 3(()EKTHBHOTO KOJIHYECTBA COJIH
coenmaenus popmysl (I) wmm ero GpopmsL

OITPEJIEJIEHUA XUMHUYECKHMX TEPMHUHOB

Ecnu KOHKpPETHO HE YKa3aHO HMHOE, TO XUMHYECKHE TEPMHUHBI, IMpPUMEHseMble Ha
NPOTSDKEHUH BCErO M3JIOKEHMs HACTOSLIETO0 M300pPETeHHUs], SIBISIFOTCA OOIIETPUHSTBHIMH IS
1r060r0 OOBIMHOTO CHENUATHNCTA B JAHHOH 00J1aCTH U MUMEIOT CIENYIOIHe YKa3aHHbIE 3HAUCHUS.

Hcnonb3yemblii B HacTosimeM u3obpereHnu TepMuH "Cj ¢ankimi” OOBIYHO OTHOCHUTCSI K
HACBHIIEHHBIM YTJIEBOAOPOAHBIM paguKalaM, MMEIOIIMM OT OZHOTO O BOCBMH YIJIEPOIHBIX
aTOMOB B JIMHEHHOW WJIM Pa3BETBJICHHON LIENH, BKIFOYAIOIINM, HO ’TUM HE OrpaHHYUBAs], METHII,
STWJI, H-TIPONHJI (TaK)K€ HA3bIBAEMBIH INPOMUJIOM WJINM MPOMAHUIOM), H3OMPOINWI, H-OyTHi

(Takke Ha3bIBa€MbIH OyTHWIIOM WM OyTaHWIOM), M300yTWII, BTOPOYTHI, TPETOYTHII, H-TIEHTHI
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(Takke Ha3bIBAEMBIH MEHTWJIOM WM TEHTaHMJIOM), H-TE€KCHJ (Takke€ Ha3bIBAEMbIH TI€KCHUIIOM
W Te€KCAHUJIOM), U APYTHe MOJOOHBIE aNKujbl. B KOHKpeTHBIX acniekTax, C|.aJIKUI BKIIOYAET,
HO 3THM He orpaHuumBas, Cj4ankun u apyrue nomodHsle ankuibl. CjcalKUIbHBIA pajnuKal
HEeoOs13aTeNIbHO 3aMEIIeH C TOMOILIBI0 ONMMCAHHBIX B HM300pPETEHUH 3aMeCTUTeNeH, KOraa 3TO
JOMYCTUMO C TOYKH 3PEHUSI BAJICHTHOCTH.

Hcnonb3yemslii B HacToseM n3oopereHun TepMuH "Co galikeHuI" 00BIYHO OTHOCUTCS K
YaCTUYHO HEHACBILIEHHBIM YIVIEBOJOPOAHBIM pPaJUKalaM, HUMEKIIUM OT ABYX 10 BOCBMHU
yTJIEPOAHBIX aTOMOB B JIMHEWHOM WJIM Pa3BETBJICHHOW LIEMU U OAHY UK OOJiee NBOWHBIX CBsI3Ei
yIIAepOA-YINIEpO, BKJIIOYAKOMINM, HO 3THM HE OTrPaHMYHMBAs, 3TEHWT (Takke Ha3bIBAEMbIH
BUHHIJIOM), QJUTHJI, TIPONCHUJ U Jpyrue NojoOHble ajlKeHWJbl. B KOHKpeTHbIX acmekrax, C.
$QJIKEHWJT BKJIFOYAET, HO 3THM He orpanuuuBasi, C, sankenun, Cr4alKeHWT U ApyrHe mogo0HbIe
ankeHw1bl. C, galIKEHIIBHBIA paguKanl HEO0OsS3aTeNbHO 3aMELIeH C IMOMOINBI0 OMNHCAHHBIX B
n300pEeTEeHNH 3aMECTUTENEH, KOT/a 3TO TOMYCTUMO € TOUYKH 3PEHHs BAJICHTHOCTH.

Hcnonp3yemblii B HacTosieM n3o00pereHu TepMuH "Co gaIKUHIIT" OOBIMHO OTHOCHUTCS K
YaCTUYHO HEHACBIIEHHBIM YIJIEBOJOPOAHBIM pPaJHKalaM, HUMEKIIUM OT ABYX [0 BOCBMH
YIJIEPOIHBIX aTOMOB B JIMHEHHOHN WJIM Pa3BETBJIEHHOW LIEMM M OIHY WJIM OoJiee TPOWHBIX CBsI3eH
yIIepOA-YINIEpOsl, BKIFOYAOIIUM, HO 3THM HE OTPAaHWYMBAs, STHHWI, NMPONMUHWI, OYTUHWI H
apyrue nonoOHble aNKUHWIBL B KOHKpeTHBIX acmekrax, CpgalKUHHMII BKJIOYAET, HO 3TUM HE
orpannunBasi, Coeankunmi, Cr4alKUHMI U APYrHe NOAOOHBIE anKUHMIBL C) ga IKHHIIIBHBIN
paguKa HeoOs3aTeNIbHO 3aMeIleH C MTOMOIIBIO OMMCAHHBIX B M300pETeHNHN 3aMeCTUTeNel, Koraa
5TO AOMYCTUMO C TOYKH 3PEHUSI BAJICHTHOCTH.

Hcnonp3yemslii B HacTosALeM n300peTeHnu TepMuH "C| calKOKCH" OOBIMHO OTHOCHUTCS K
HACBIIIEHHBIM YIJIEBOAOPOAHBIM pajuKajaM, MUMEKILUM OT OJHOIO 10 BOCBMH YIVIEPOIHBIX
aTOMOB B JIMHEHHOW WJIM pa3BETBJICEHHOW Lenu, Gopmybl: -O-Cj ¢adKui, BKIOYAOINAM, HO
STHM HE OTPaHHUYMBAsi, METOKCH, STOKCH, H-IIPOIIOKCH, M30MPONOKCH, H-OYTOKCH, N300yTOKCH,
BTOPOYTOKCH, TPETOYTOKCH, H-TIEHTOKCH, H-T€KCOKCH U JApyrue mnoaoOHble ajKoKcu. B
KOHKPETHBIX acnekTax, C|.¢aJIKOKCH BKJIIOYAET, HO 3TUM He orpaHuunBasi C;4alIKOKCU U IpyTrue
nofoOHble  amKOKCH. (6 IKOKCUJIBHBIM paauKkal HeoOsS3aTeNbHO 3aMEIleH C IOMOLIBIO
OINHCAHHBIX B U300PETEHHH 3aMECTHUTENEH, KOTAa 3TO TOMYyCTUMO C TOYKH 3PEHUS BAJICHTHOCTH.

Ucnonp3yemblii B HacrosimeM u300pereHuu TepMUH "Cs jgLUUKIOANKII"  OOBIYHO
OTHOCHUTCS K HACBIIIEHHOMY WJIM 4YaCTUYHO HEHACBHILEHHOMY MOHOLUKJIMYECKOMY,
OMLMKIMYECKOMY WM TOJIMLIUKINYECKOMY YIJIEBOIOPOJHOMY PaAHKally, BKIIOUAKOLIEMY, HO
5TUM HE OrPAaHWYMBAs, LUKJIONPOMWI, LUKIOOYTHJ, [HMKJIOMEHTHJ, IHKJIOTEKCHUIL,
LIUKJIOT€KCEHWII, LIUKJIOTEeNTIII, IUKJIOOKTII, 1H-uHnanun, nHneHm, TerparuaposadTaieHut u
Apyrue monoOHbIe LUKIIOANKIIBL. B KOHKpeTHBIX acnekTax, Cs oIHMKIIOAIKMII BKJIIOYAET, HO
5TuUM He orpannunBast, Cs giukinoankmi, Cs giukinoaidkui, Cs jglIUKIOATKWI U APYTHe MOT00HbIE
IUKITOANKUIbl.  C3joLUKJIOAJKWIBHBIA ~ paguKkan HeoOA3aTeNbHO 3aMelleH C  IOMOLIBIO
OTMCAHHBIX B U300PETEHNH 3aMECTUTENEH, KOTAa 3TO IOMyCTUMO C TOYKH 3PEHUs BAJIEHTHOCTH.

Hcnonp3yeMblii B HacTOSIIEM H300peTeHHMH TepMUH "apui” OOBIMHO OTHOCHTCS K

panuKany ¢ MOHOLMKIMYECKOH, OWIUKIMYECKONH WM MOJUIUKINIECKON apOoMaTHYeCKOU
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KOJIBLIEBOM CTPYKTYpE M3 YIJEPOAHBIX aTOMOB, BKJIFOUAKOIIEMY, HO 3TUM HE OrpaHUYHBas,
¢dbenun, Had T, aHTpaeHI, (PIIYOPEHWI, a3yJIeHI, (PEHAHTPEHUJ U IPYrHe NOJOOHbIE apUITbL.
ApWIBbHBII paauKall HeoOs3aTeNbHO 3aMEIleH C IMOMOILIbK ONMHCAHHBIX B H300pETeHUU
3aMeCTUTENEH, KOrJa 3TO AOMYCTUMO C TOUKU 3PEHUS BaJIEHTHOCTH.

Hcnonp3yeMblii B HACTOSIIEM H300pETEHUH TEPMUH 'TeTepoapui’ OOBIMHO OTHOCHUTCS K
pamukansy ¢ MOHOLMKIMYECKOW, OHIMKINYECKOH WM TMONULUKIMYECKOH apOoMaTHYeCKOU
KOJIBLIEBOM CTPYKTYpPE U3 YIJIEPOIHBIX aTOMOB, B KOTOPOW OIMH WK 0OJjiee yriepoaHbIX aTOMOB
B KOJIbIIe OBLUTH 3aMEHEHbI, KOr[a 3TO He HApyIIaeT CTaOWIBHOCTH CTPYKTYpPbI, HA OXUH HIIH
Oonee rerepoatoMoB, Takux kak atoM O, S wim N, BKIIIOHAKOIIEMy, HO 3TUM HE OrpaHUYHBAs,
(bypaHWI, TUEHWJI, TUPPOIUJI, THUPAZOIHII, UMHIA30JIHII, H30KCA30JIHII, H30THA3OJIHII, OKCA30JIUJI,
1,3-Tnazonmi,  TPUA3OJWJ,  OKCAAMA30JIMJI, TUAAUA30JMI,  TETPAA3OaWiI,  MHPUIAHUI,
MUPUMUIUHWI, TUPASUHWI, TUPUOA3UHWI, TPUASHHII, WHIOJWUJ, WHOAA30JIWJ, WHIOJU3HHUJL,
usouHnomi, OeH3zodypanwi, OeH3otueHws, OeHzommupazomwi, 1,3-Oenszoruazommn, 1,3-
OCH30KCA30JIUJI, MyPUHUJI, XUHOJUHIII, W30XUHOJMHWI, XWUHA30JUHWI, XUHOKCATUHMI, 1,3-
nuasunawi, 1,2-muasunmn,  1,2-guasomwn,  1,4-guasaHadraneHun, akpunuHWi,  Qypo[3,2-
blmupumuann, ¢ypo[3,2-clmupunuann, ¢ypo[2,3-clmupunuann, 6H-tneno[2,3-b]nuppom,
TeHo|3,2-c]-mupununmi, TtueHo[2,3-d]-nmupumununmn, 1H-nuppono[2,3-b|nupunuamn, 1H-
nuppoo| 2,3-c]-mupuauHu, 1H-niuppomno[3,2-bnupuamai, nupposno[ 1,2-a]nupaszunm,
nupposio| 1,2-b|mupunasunun,  mmpasono-[1,5-alnupuaunami, — nupasono-[1,5-a]mupazuHm,
umunaso-[1,2-almupununun, 3H-umunaszo[4,5-b]-nupuaunmn, wumunaso[l,2-al-nupuMuanHIL,
umunaso[ 1,2-cloupumuauamn, — umMunasofl,2-b]-nupugazunun, — umuaasol 1,2-ajnupazuHun,
umunaszol2,1-b][1,3]-tnazonun, wmmnaso[2,1-b][1,3,4]tnagnazommn,  [1,2,4]-rpuasono-[1,5-
almupuguaun, [1,2,4]tpuasono[4,3-a|nupuauHun U apyrue  MogoOHbIe — reTepOapuJIbl.
I'etepoapuibHbIi paauKkaa HeOOs3aTeIbHO 3aMeLIeH Ha KOJIbLIEBOM aTOMe yTiiepoja HITH a30Ta C
MOMOIIBK OMHMCAHHBIX B HACTOSIIEM H300pPETeHUH 3aMECTHTENeH, KOraa 3TO AOMYCTUMO C
TOYKH 3PEHUsI BAJICHTHOCTH.

B KOHKpeTHBIX acrekTax, HOMEHKJaTypa sl TeTepOoaprIbHOrO paauKansa MOXKET
pa3IMuaThCs, KaK, HAMpUMEP, B HEOIPAHUYMBAIOINUX MPUMEPAX, B KOTOPBIX (PypaHH MOKET
TaK)Ke€ Ha3bIBATbCS (DYypHIIOM, THEHHJI MOXKET TaK:K€ HA3bIBATHCS TUOPEHWIOM, MUPUIUHII
MOJKET TaKK€ HA3bIBATBCS  MUPUIWIOM, OEH30THEHHJI MOXKET TaKKe  Ha3bIBAThCS
Oenzoruodenmiom, u 1,3-0eH30KCa30IMIT MOKET TaKKe Ha3bIBAThCS 1,3-0€H300KCa30HIIOM.

B npyrux KOHKpeTHBIX aCleKTax, TEPMHUH JJIsl TETEPOAPIIIBHOTO PaIuKaia MOKET TaK»kKe
BKJIIOYATh JAPYTHe PErHOM30MEPHI, KaK, HAMPUMEP, B HEOTPAHHUUMBAOIIUX MPUMEPAX, B KOTOPHIX
TEPMHUH THUPPOJIIII MOXKET Takke BKJIOYaTh 2H-mupponwi, 3H-nupponwn u agpyrue nmogoOHbIe
MUPPOITHITBI, TEPMHUH THPA3OJIIII MOXKET Takxke BKIouaTh |H-mupasonun u npyrue nomoOHbIe
MUPA3OJIIIIBL, TEPMHH HMMHAA30JII MOXKET Takke BKIOYarh |H-umupasomun wu npyrue
nonoOHbIE UMHUAA30JIMJIbI, TEPMUH TPHA3OJIMI MOXKET Takxke Bkmoudatb 1H-1,2,3-tpuazonmn u
Apyrue TONOOHBbIE TPHA3OJIIIBL, TEPMHH OKCAIMa30JMJI MOXKET Takke BKJIOYarh 1,2.4-
okcaaunazonmi, 1,3,4-okcaaua3onui u Apyrue nogo0HbIe OKCaTua3OIIIIbl, TEPMUH TETPAA30JIUI

MOJKeT Takke BKitodaTh 1H-rerpaazonun, 2H-rerpaazonun u apyrue nonoOHbIe TETPaa3OnIIbL,
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TEPMUH UHIOJMIJI MOKET Takxke BKimo4darh 1H-ungonun u npyrue nogoOHble HHAOIHMIIBL, TEPMHIH
MHZA30JIMJT MOXeT Takke Bkimro4arh 1H-unpazonmun, 2H-uHpasonmmn u apyrue momoOHbIE
MHZIAQ30JIUJIBI, TEPMUH OEH30MMHAA30JIMI MOXET Takke Bkimouarh 1H-OeHzommupmazonun u
TEPMUH IIYPUHUII MOKET Takxke BKio4yath 9H-nmypuHmn u qpyrue nonoOHble MypPUHIIIBL
Hcnonb3yeMslii B HACTOAIIEM H300pETEHIH TEPMHH "TeTEPOLMKIMI" OOBIYHO OTHOCHTCSI
K paguKayy C HACBIIEHHOH MJIM YaCTUYHO HEHACBIIIEHHOW MOHOLMKIMYECKOH, ONINKIMYeCKO
WIN TIOJMLUKIMYECKOW KOJBLEBOM CTPYKTYype U3 YIVIEPOAHBIX aTOMOB, B KOTOPOH OAMH WU
OoJiee yriepoaHbIX aTOMOB B KOJIbLE ObUIM 3aMEHEHbI, KOT/Ia 3TO HE HAPYIIAeT CTa0MJIbHOCTH
CTPYKTYPBbI, Ha OJUH MK OoJiee reTepoaToMoB, Takux kak aroM O, S win N, BKIFOYAKOLIEMY, HO
STUM HE OTPAHUYMBAsI, OKCHPAHMJI, OKCETAHWJI, A3€TUIUHIWII, TETParuapodypaHul, MUPPOIUHUIL,
NUPPOJUIUHI,  MHUPA3OJIMHWI,  MHPA3OJIUOUHII,  WMHUAA30JUHWI,  MMHUAA3OJHIUHIIL,
W30KCA30JIMHUJ, M30KCA30JUAMHWI, HM30TUA30JIMHWI, H30THA3OJIMAWHUI,  OKCA30JIMHMUIL,
OKCa30JIMANHIII, THA30JIUHUI, THA30JUANHWI, TPUA3OIMHUII, TPUA3OIUANHII, OKCaUa30IMHUTL,
OKCaJINa30JUANHWI, THAAWA30JIMHWI, TUAAUA30JUANHUI, TETPa3OJUHWI, TeTPa3OJUANHUIL,
nupanwi, auruapo-2H-nmupanwn, tuonupanwn, 1,3-guokcanun, 1,2,5,6-TreTparuapOonupuanHiL,
1,2,3,6-TeTparuapo-mupUANHIII, THIIEPUIUHII, MATIEPA3SUHIII, MOPPOIMHII, THOMOP(HOIUHII,
1,4-nua3enanur, 1,3-0€H301HOKCOJIIII, 1,4-0eH300UOKCAHII, 2,3-gurunpo-1,4-
OCH30TMOKCUHILIL, rekcaruaponuppodo|3,4-b]-nmuppon-(1H)-un, (3a8S,6aS)-
rekcarunponuppoio|3,4-bmuppon-(1H)-un, (3aR,6aR)-rexcarugponmpposno|3,4-b Jnupporn-
(1H)-un,  rexcarunporuppono|3,4-bouppon-(2H)-un,  (3aS,6aS)-rexcarunpo-nupposo|3,4-
bmuppon-(2H)-un, (3aR,6aR)-rexcarunponupposo-[3,4-bmuppon-(2H)-wn,
rekcaruaponuppoino|3,4-couppoa-(1H)-um, (3aR,6aS)-rekcaruapo-nuppoiol| 3,4-c|nuppod-
(1H)-un, (3aR,6aR)-rexkcarunponuppornol3,4-c]-nuppon-(1H)-un, oxraruapo-SH-nuppono[3,2-
c|nupuauHu, oktaruapo-6H-nupposo-[3.4-b Jnupunuan, (4aR,7aR)-okrarugpo-6H-
nupposo[3,4-b]-nmupunuHn, (4aS,7aS)-okrarunpo-6H-nuppono[ 3,4-b]-nmupuanam,
rekcaruaponuppono| 1,2-alnupasus-(1H)-un, (7R,8aS)-rexcaruapo-nuppoo| 1,2-a]nupasun-
(1H)-un, (8aS)-rexcarunponuppodio-[1,2-a]-nmupasun-(1H)-un, (8aR)-rexcaruppomnuppodo|1,2-
a]-mupasun-(1H)-un,  (8aS)-okrarunponupposo[ 1,2-ajmupasus-(1H)-un,  (8aR)-okrarunpo-

nuppono| 1,2-a]mupasun-(1H)-un, rekcarupponuppono-[1,2-a]-nmupasun-(2H)-oH, okrarumgpo-

2H-nupuno[ 1,2-a|nupazusu, 3-aza-Ounukio[ 3,1,0]rekcu, (1R,55)-3-
azaburmkiio[3, 1,0 rekcun, 8-a3a-Ounmkio[3,2,1]okrun, (1R,5S5)-8-a3zabunukno[3,2,1]okrun, 8-
a3za-ounukio[3,2,1]okr-2-eHu, (1R,5S)-8-a3abunmkio[3,2,1]-okr-2-eHu, 9-
azabunmkio| 3,3, 1 JHoHu, (1R,55)-9-azabunukio-[3,3, 1 |HoHun, 2,5-
nuazabunmkio[2,2, 1 rentu, (18,4S)-2,5-nnaza-ounmkio[ 2,2, 1 Jremrun, 2,5-
nuazaduimkio[ 2,2 .2 okTu, 3,8-nuna3a-ounukio[ 3,2, 1 ]JokTun, (1R,55)-3.,8-

nuazadbumkino[3,2,1]okrun, 1,4-guazabunukio|3,2,2|aonmn, asacnupo|3,3]renTi, 2,6-nuasa-
cniupo[3,3 JrenTu, 2,7-nuazacnupol3,5]|HoHun, 5,8-nunazacriupo-[3,5 |HoHwM, 2,7-
nuazacrupo[4,4|Honmn, 6,9-nmuaszacriupo[4,5|neunn u  apyrue nomoOHBIE TEeTEPOLIMKIIHIIBL

reTepOI_II/IKJ'II/IJ'IbHHﬁ He00sI13aTeNIbHO 3aMCIICH Ha KOJbLIEBOM aTOME YyIrj€poaa HJIU a30Ta C
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MIOMOIIBIO ONMCAHHBIX B HACTOSAIIEM H300pPETEHHUH 3aMeCTHUTENeH, KOrja 3TO AOIMYCTUMO C
TOUYKH 3PEHUsI BaJICHTHOCTH.

B KOHKpeTHBIX acmekTax, HOMEHKJAaTypa AJid TeTepOLUKINUIbHOIO pajuKana MOXKET
pa3nuyaTbCsi, Kak, HampuMep, B HEOIPAaHMUYMBAIOIIUX MpUMEpax, B KOTOphIX 1,3-
OEH30MOKCONIMII MOKET Takke HasbiBaTbesi Oenso[d][1,3]mamokconunom, u 2,3-murumpo-1,4-
OEH30IMOKCUHHIIT MOXKET TaK)Ke Ha3bIBaThCs 2,3-nurunpobdenso[b][1,4]nuokcuHunom.

Hcnonb3yeMelii B HAaCTOSIEM M300peTeHHH TepMHH 'neiTepo-Ci4ankui’ OTHOCUTCS K
panukany opmynsl -Ci4ankun-geitepo, rae C4allkul YaCTUYHO HIIH TIOJTHOCTBIO 3aMELIeH C
MOMOIIBIO OJHOTO HJIM Oojiee aTOMOB JeHTepus, KOrga 3TO JAOMYCTHMO C TOYKH 3PEHUs
BAJICHTHOCTH.

Hcnonb3yemblii B HacTosimeM n3o0perennn TepMuH "Cj ¢ankokcH-C ¢alKua" OTHOCUTCS
K panukany popmyisl -Cy_gankmin-O-Ci_ga K.

Hcnonp3yemblii B HactosimeM u300pereHnn TepMuH "Cj caJIKII-aMUHO" OTHOCHTCSI K
panukany popmyisl -NH-C_sanku.

Hcnonp3yemblil B HacTosimmeM n3o0pereHnH TepMuH "(C)_caJIKHI ),-aMUHO" OTHOCHTCS K
panukany popmyisl -N(Cj_sankumn),.

Hcnone3yemblii B HacTosimeM u3o0pereHHH TepMHH "Ci6alKHI-THO" OTHOCHTCS K
panukany Gopmyis -S-Cj_sanku.

Hcnonp3yemMblii B HacTosieM H300peTeHnH TepMUH "aMHHO-C|.¢alKmi1" OTHOCHUTCS K
panukany popmyisr -C_gankuia-NHy.

Hcnonp3yeMblii B HACTOSIIEM HM300pETEHMU TEPMHUH 'TayloreH” OOBIYHO OTHOCHUTCS K
panmKally aToma rajoreHa, BKJIIOUarouero Grop, Xjaop, OpoM u oz,

Hcnonb3yeMmslii B HACTOALIEM U300peTeHnH TepMHH "TanoreH-Cj ¢aIKOKCH" OTHOCUTCS K
panukany Gopmyisl -O-C_gankui-ragores, rae Cj.¢alKiiI YaCTUYHO WK MOJTHOCTHIO 3aMEIIeH C
NIOMOIIBI0 OJHOrO MM Ooyiee aTOMOB TajloreHa, KOrAa 3TO AOMYCTHMO C TOYKU 3PEHHs
BAJICHTHOCTH.

Hcnonp3yemblii B HACTOSIIEM H300peTeHrH TepMHH "ranoreH-Ci.¢adKui" OTHOCHUTCS K
panukany opmyisl -Cj ankui-ranores, rae Ci¢alKiml YaCTUYHO MJIH TOJHOCTBIO 3aMELICH C
MOMOIIBI0 ONHOTO WM Oojiee aTOMOB TaJlor€Ha, KOrga 3TO JOMYyCTHUMO C TOYKH 3PEHUs
BAJICHTHOCTH.

Hcnonp3yeMblil B HACTOALIEM U300pETEHUH TEPMHUH "THUAPOKCH' OTHOCUTCS K PaIUKaITy
¢dopmysr -OH.

Hcnonp3yeMblil B HACTOSIIEM M300pETEeHUN TePMUH "TUAPOKCH-C | ¢aIKIT" OTHOCUTCS K
panukany ¢opmynbl -Cigankuia-OH, roe CjeaiKuin 4acTUYHO WM TOJHOCTBIO 3aMEIIeH C
MOMOIIBI0 OHOTO WM 0oJiee THAPOKCHUIIBHBIX PAJUKAIOB, KOTAA 3TO IOMYCTUMO C TOYKH
3pEHUs1 BaJIECHTHOCTH.

Hcnone3yeMblii B HACTOALIEM H300pETEHHMH TEPMUH "3aMeCTUTeNb" O3Haydaer
MO3UIIMOHHbIE NEPEMEHHbIE HA aToOMax sipa MOJIEKYJbl, KOTOpbIE MOABEPTalOT 3aMEIEHUIO B
0003HaYEHHOM TMOJIOKEHUH aTOMa, 3aMeHssl OJUH WM Ooinee BOAOPOAOB Ha O0O3HAYEHHOM

aToOME, MpPU yCJIOBUH, YTO HE MPEBLIIIACTCA HOPMaJIbHAA BAJICHTHOCTD 0003HaYE€HHOTO aToMa, U
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YTO 3aMelleHHe NPUBOAUT K oOpa3zoBaHMIO CcTaOWiIbHOTO coenuHeHus. KomOunHanmum
3aMeCcTUTeNIed W/UIIN TEPEMEHHBIX SIBJIETCS] AONMYCTUMBIMH TOJIBKO B TOM CIy4ae, €Ciid Takue
KOMOWHAIIMU MPUBOAST K 00Pa30BaHMIO CTAOMIIBHBIX COeqUHEHUH. [{1s1 o0BIYHOrO crienuanucra
B JJAHHOH 00J1acTH JOJDKHO OBITH OYEBHIHBIM MPENTIONOKEHHE, YTO JIFOOOH yriepon, a Takxke U
reTepoaToM, C OMHMCAHHBIMU MM IOKa3aHHBIMH B H300pPETEHHH BaJICHTHOCTSIMHU, KOTOpbIE
OKAa3bIBAIOTCS] HEHACBILIIEHHBIMH, UMEIOT IOCTATOYHOE YHMCIIO ATOMOB BOJOPO/A AJIsl HACBIIIEHUS
ONMCAHHBIX MJIM TOKA3aHHbIX BAaJEHTHOCTEH. B KOHKpeTHBIX ciydasx, oxuH wim Oojee
3aMeCTUTeN e, UMEIOIIUX JBOHHYIO CBs3b (Hampumep, "okco" uiam "=0") B kKayecTBe TOUKU
NPUCOEIMHEHUS, MOTYT ObITh OMMCAHBI, TOKA3aHbl WU MEPEYHCICHBI B N300PETEHUH B paMKax
TPYIIIBI 3aMECTUTENICH, I7Ie B CTPYKTYpPE MOXKET ObITh MOKAa3aHAa TOJbKO OJWHAPHAsI CBSI3b B
Ka4eCTBE TOYKU MPUCOEAUHEHHS K siipy CTPYKTYphI popmyisl (I). Iy oOpraHOrO cCienuanucra
B JJAHHOW 00JIACTH SIBJISIETCS] OYEBHIHBIM, YTO HECMOTPS Ha TO, YTO IMOKa3aHa TOJIbKO OJMHAPHAS
CBSI3b, TEM HE MEHEe, ISl 5TUX 3aMECTHTENeH NPEAIONaraeTcsi U HAINYHe IBOHHON CBSI3H.

Hcnonp3yeMblii B HACTOSIIEM HM300pEeTEHHMH TEPMHH "W Jpyrue nopoOHble",
NPUMEHUTEIBHO K NPUBEACHHBIM B H300PETEHHWH ONPENETICHUSM XUMHYECKHX TEPMHHOB,
O3HA4aeT, YTO BapUALH B XUMHUYECKUX CTPYKTYpax, HAJIMIHE KOTOPBIX MOXKET OJKHUAATH JIF0OOI
CHELUAINCT B JAHHOH OOJNIACTH, BKJIIOYAIOT, 0€3 OrpaHUYeHUs], U30MEPHI (B TOM YHUCIIE U30MEPHI
LeTH, Pa3BETBISIOLIMECS HW30MEPbl WIH IO3ULHOHHBIE CTPYKTYpPHBIE H30MEPHI), CTENEeHb
TMIPUPOBAHMUS KOJIBLIEBBIX CHCTEM (B TOM UHCJIE€ HACBIIIEHHOCTh WJIM YaCTUYHYIO
HEHACBIIEHHOCTb MOHOLMKJINYECKUX, OHIMKJINYECKUX WM TOJULUKINIECKHX KOJBIEBBIX
CTPYKTYyp) M BCE€ JApPYrHe BapHallU{, KOTJa 5TO JOMYyCTHMMO C TOYKH 3PEHHUS BAJIEHTHOCTH,
KOTOpPBIE MPUBOIAT K 00Pa30BaHHIO CTA0MIBHOTO COEAMHEHMUS.

ITpuMeHNTETBPHO K 3TOMY M300pETeHHI0, B Cilydae, KOrjaa OOUH WK Oosee mepeMeHHbIX
3amectuTenel s coenuHeHus: popmydsl (1) wam ero GopMbl BKIIFOYAIOT (YHKIHOHAIBHOCTH,
BBeNleHHbIe B coennHeHne Gopmyasl (I), kaxnas GyHKIMOHAIBHOCTb, MOSIBISIFOIIASICS B JTIOOOM
MOJIOXKEHUH BHYTPU OMNHMCAHHOTO B HM300PETEHUM COENUHEHHs, MOXeT ObITb HE3aBHCHMO
BbIOpaHa, U, B COOTBETCTBYIOIIUX CIyYasix, HE3aBUCUMO W/WJIN HEOOS3aTeIbHO 3aMEeLICHa.

Hcnonp3yeMble B HACTOALIEM HW300PETEHUH TEPMUHBI "HE3aBUCHMO BbIOMpAOT" H
"KaXIyl0 BBIOMPAIOT"' OTHOCATCA K (PYHKLIHMOHAJIBHBIM MEPEMEHHBIM B MEPEYHE 3aMECTUTENEH,
KOTOpbIe MOTYT TOSBJIATBCS Oojiee 4eM oOmuH pa3 B cTpykrype dopmynsl (I), u xapakrep
3aMELICHUs IPU KaXKIOM TOSIBIIEHHH HE 3aBUCHT OT XapakTepa 3aMeIIeHUs MPH JIF000M Ipyrom
nosisneHnd. Kpome TOro, cieayer WMeTb B BHAY, YTO HCIOJb30BAHHE IEPEMEHHOTO
3aMECTHTEJIs, OTHOCSINErocss K ofmemy kimaccy, B Jro00od (opmyse Wid CTPYKType IS
OMHCAHHOTO B HW300PETEHHH COENMHEHHs BKJIIOYAET 3aMEHY 3aMECTUTENs, OTHOCAIIErocs K
o0meMy Kilaccy, Ha BHIbI 3aMECTHUTENIEH, KOTOpPbIE BXOAST B KOHKPETHBIH KJIacC, HAampUMep,
apui MOKeT OBITh 3aMEeHEH Ha (eHMJ WM HapTaJeHWS W APYrHe MOAOOHBbIE TPYMIBL, U HYTO
MOJIy4€HHOE COSAMHEHUE TOJDKHO BXOIUTH B 00BEM ONMHMCAHHBIX B N300pPETEHUH COSTUHEHNH.

IIpenmonaraercs, 4TO MUCHOJNb3yEMble B HACTOSINEM U300PETEHUH TEPMHUHBI "B KKIOM
KOHKPETHOM ciydae" M "B KaXJOM KOHKPETHOM ciydae MPUCYTCTBUA" NPU UX NMPUMEHEHUU

nepen Takoi ¢paszoit, kak "... Cs.psuuknoankmi, Cs.jsumknoankmn-Cigankwr, apwi, apuit-Ci.
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4ANKWN, TeTepoapmi, rerepoapui-Ci4alKkuwi, TeTeponHuKInI u  rereporukimi-Ci4ankmt"
oTHOCATCST K (3 14IIMKJIOAJIKUIIBHBIM, aPHJIBHBIM, T€TepPOApUIbHBIM U T'eTePOLUKIMIbHBIM
KOJIBLIEBBIM CHCTEMAaM, KOrja KaXaas W3 HUX IPHUCYTCTBYET JUOO B OTAENBHOCTH, JHOO B
Ka4eCTBE 3aMECTUTEIIS.

Hcnonb3yeMblii B HACTOSALIEM H300pETEHHH TEePMUH "HEOOs3aTeIbHO 3aMELIeHHBIN"
O3Ha4aeT HeoOs3aTeNIbHOE 3aMelleHUe C MOMOINBI) YKA3aHHBIX MEPEeMEHHBIX 3aMeCTHTENeH,
TPYIII, PAAUKAJIOB U (PPAarMEeHTOB.

®OPMbI COEIMHEHM A

Hcnonp3yeMblii B HACTOALIEM H300peTeHMH TepMHUH "(dopma' O3HAYAeT COENMHEHHE
dbopmyusl (1), umeroryro GopMy, BBIOPAHHYIO U3 TPYIIbI, COCTOSMIEH U3 ero (OpMbI CBOOOTHOM
KHUCJIOTBI, CBOOOJHOTO OCHOBAHWS, COJIM, TUApATa, COJbBATa, paleMaTa, SHAHTHOMEDA,
auacTepeoMepa, CTepeoru3oMepa 1 TayToMepa.

B ommcanHBIX B H300peTeHUN KOHKPETHBIX acrnekTax, popma coepmaenus: popmyisr (I)
MpeCTaBIsieT CO00 ero CBOOOIHYIO KUCIIOTY, CBOOOIHOE OCHOBAHHE WJTH COJb.

B onmcanHBIX B H300peTeHNN KOHKPETHBIX acriekTax, ¢popma coenuaeHus: Gpopmyisl (I)
NPEACTaBIsIET COOOH ero Cob.

B ommcanHBIX B H300peTeHNN KOHKPETHBIX acrnekTax, popma coenmaenus: popmyisr (I)
NPEACTABISIET COOOH €ro U30TOIOJIOT.

B ommcanHBIX B H300peTeHUN KOHKPETHBIX acnekTax, popma coenunenus Gopmysl (I)
NpEeACTaBIsIET COOOH ero cTepeon3oMep, pareMar, SHAaHTUOMEpP HITH JUACTEPEOMED.

B ommcanHBIX B H300peTeHUN KOHKPETHBIX acrnekTax, popma coennnenus: popmyisr (I)
NpeACTaBIsIET COOOH ero TayToMep.

B onucaHHBIX B M300peTeHNM KOHKPETHBIX acrekTax, gopma coenunenus Gopmydst (I)
npezacTasisier coboi GapmaneBTUYECKH MpueMIeMyto GopMmy.

B onmcaHHBIX B N300peTeHNHN KOHKPETHBIX acrekTax, coenuHenue Gopmyist (I) mmm ero
(bopMy BBIIENSIOT AJIsl IPUMEHEHUSI.

Ucnonp3yemMblii B HAcTOsIieM HW300peTeHUH TEPMUH "BblAeJIeHHOE" O0O3Ha4aer
¢dusnveckoe cocrosiuue coenuHeHuss Gopmyibl (I) mm ero Gopmsl mocie BbIIeNEeHUs W/HIH
OYHCTKH M3 TMpoLecca CHHTe3a (HampuMmep, M3 PEaK[MOHHOH CMeCH) WJIH TPUPOIHOTO
UCTOYHUKA WM UX KOMOMHALMU MyTeM MPUMEHEHUS IMPOIecca BbIIENICHUS WA OYUCTKH, HIIH
NPOIIECCOB, OMNHMCAHHBIX B HW300PETEHHH, WM MPOLECCOB, KOTOPbIE XOPOIIO HU3BECTHBI
crieranucTamM (Hampumep, Xpomatorpaduu, NEePeKPUCTAIH3AUNN U JIPYTHX [MOJAOOHBIX
NPOIECCOB) C JOCTATOYHOH YHCTOTOM JJIsl XapakTepU3alUM COENWHEHHs] CTaHIAPTHBIMH
AHAUTHYECKIMH METOJaMM, ONHCAHHBIMH B HM300PETEHWH WM XOPOLIO H3BECTHBIMHU
CTHIELIUATHCTaM.

Hcnonb3yeMblii B HAcTOSIEM H300pETEHUH TEPMUH "3aINHINEHHAs!" O3HA4YaeT, YTO
¢yHkunoHanmpHast rpynmna B coenuHeHune (opmynel (I) mnm ero ¢opme Haxomurcs B (opme,
MOIU(PHUIMPOBAHHON IS TPEJOTBPALLEHHS IPOTEKAHNSI HEXKENATENbHBIX MOOOYHBIX PEaKIHi B
3alUINEHHOM MeCTe, KOIa COEJUHEHHE MOABEpraloT Kakoi-mmbo peaxuuu. Ilomxopsiime

3alUTHbIE TPYIIIBI XOPOIIO U3BECTHBI OOBIYHOMY CIHELHMAIICTY B IaHHOH 00J1acTH, KpOME TOrO,
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noapobHas wHGOpPMAIMST O HUX IPHUBEAEHA B OOIIENMPU3HAHHBIX PYKOBOJCTBAX, TAKHX Kak,
Hanpumep, T.W. Greene et al, Protective Groups in organic Synthesis (1991), Wiley, New York.
Taxune (yHKIMOHAIBHBIE TPYMIbI BKJIOYAIOT THAPOKCUIBHYIO IPYIIy, (EHOJBHYI TIpyIIy,
aMHUHOTPYIIy U rpynmy KapOoHOBOW kucnoTel [lomxopsiue 3aiiuTHBIE TPYNIBl IS
TMJPOKCHIIBHONW MM (DEHOJBHOMN TIPYIIBI BKIIOYAIOT TPUATIKWICHIINI WIIN JUAPUIIATKHIICHIINI
(manmpumep, TPETOYTHMIAMMETHICWINI, TPETOYTHIAUGPEHUICHIN WIA  TPUMETHIICHIIII),
TeTparuIponupanmi, OeH3WJ, 3aMelleHHbINI O€H3MJ, METWI, METOKCHMETaHOJ, H Jpyrue
noAo0HbIe 3aIIUTHBIE Tpynnbl. [logXonsiiue 3auUTHbIE TPYMNbl JJIsl AMUHO, aAMHIWHO U
T'YaHUJUHO BKJIFOYAIOT TPETOYTOKCUKAPOOHMJ, OEH3MJIOKCUKApOOHWJI, W ApPYyrue MomoOHbIe
3amuTHbIe Tpynmbl. [loaxopsire 3aluTHBIE TPYIIbl A1 KapOOHOBOH KHCJIOTBHI BKJIFOYAKOT
AJIKMJIOBBIE, aPHJIOBBIE WJIM APHJIAJIKIIIOBBIE 3(pUPBl. B KOHKPETHBIX CIydasx, 3alUTHAs TPyIna
MOJKET TaKXke IMPENCTaBISATh COOOH MONMMEPHYIO CMOJY, Takyl Kak cMmojia Banra wmm 2-
XJIOPTPUTWIXJIOPUAHASL CMOJIa. 3aIlUTHBIE TPYIIBI MOTYT OBbITh BBEIEHBbl WIH YAAJICHBI
CTaHIAPTHBIMH METOAMH, KOTOPBIE XOPOIIO HM3BECTHbI CIELUAINCTAM B HAHHOH OONacTu u
onucaHsl B n3o0pereHun. Jsi cenuanicrta B JaHHOH OOJAaCTH SIBISIETCS TAK)KE OYEBHUIHBIM,
YTO HECMOTPsS HAa TO, YTO TaKHE 3AIIUIICHHBbIE NPOU3BOAHBIE OMUCAHHBIX B HM300pETEHHUU
COEAMHEHUII MOTyT He 0o0yafaTh Kak TakoBble (PApMaKOIOTHUECKOH AaKTHBHOCTBIO, TEM HE
MeHee, OHU MOTYT OBITh BBEIIEHBI CYOBEKTY U IOCIIE 3TOr0 METa0OIM3HUPOBATHCS B OPTaHU3ME C
o0pa3oBaHMEM  ONHCAHHBIX B  HM300pPETEHMM  COCAMHEHHUI,  KOTOpble  SIBISIFOTCS
dapmakonornuecku akTUBHbIMU. B cmiy 3TOro, Takue NnpoW3BOAHBIE MOTYT OBITh HA3BaHBI
"mposnekapcTBamu”. Bee mposiekapcTBa OMUCAaHHBIX B H300PETEHUH COETMHEHUH BXOAST B 00BEM
OIHCAHHOTO B U300PETEHNH PUMEHEHMS.

Hcnonb3yeMslii B HACTOALIEM U300peTeHNH TePMUH "TpojiekapcTBo” ob0o3Hauaer hopmy
ONMCAHHOTO B H300pPETEHMH COEOUHEHHs (HarpuMep, NPEIeCTBEHHUKA JIEKApPCTBEHHOIO
CpeAcTBa), KOTOpasi MpeBpalaercs in vivo B akTHBHOe coenuHenue ¢opmynbl (I) mmm ero
¢dopmy. IlpeBpamieHre MOMKET NPOUCXOAMTH MO PA3JUYHBIM MEXaHM3MaM (Hampumep, B
pe3yJibTaTe MPOTeKaHUsT MeTaOOIMUECKUX W/UIH HEMETA0OINYECKUX XUMUYECKUX MPOIIECCOB),
TAKUX KaK, HATIPUMEp, THAPOJIH3 H/UIH METaOOJU3M B KPOBHU MEYESHU W/WIU IPYTUX OpraHax H
TkaHsax. OOCykneHne MPUMEHEHUs! mposiekapcTB npuBoautcs B nmyomukammu T. Higuchi m W.
Stella, "Pro-drugs as Novel Delivery Systems," Vol. 14 of the A.C.S. Symposium Series, u B
nyOmukanuu  Bioreversible Carriers in Drug Design, ed. Edward B. Roche, American
Pharmaceutical Association and Pergamon Press, 1987.

B omHom mnpumepe, korma coemmHeHue ¢Gopmyasl (I) wnmm ero ¢opma comepiKHUT
(YHKIMOHATBHYIO Tpynmny KapOOHOBOH KHCIIOTBI, MPOJIEKAPCTBO MOXKET BKJIKOYATh 3dup,
0o0pa3oBaHHBIA INMyTE€M 3aMEHbl aTOMa BOAOPOAA KHUCJIOTHOW TIpymmbl Ha (PYHKIMOHAIBHYIO
TPYIINY, TAKYIO KaK aJKWI U APYrHe MoxoOHble rpynmbl. B npyroM nmpumepe, Koraa coequHeHHe
dopmynst (I) wm ero popma COOEP>KUT THAPOKCUIIBHYIO (YHKIMOHAJIBHYIO rpymmy, (popma
IPOJIEKAPCTBA MOXET OBITh NPUTOTOBJIEHA IYTEM 3aMEHbl aTOMa BOJOPOAA THIPOKCHIIA Ha
APYTYIO (PYHKIIMOHANBHYIO IPYIIITY, TAKYIO KaK aJKuJI, ajJKuikapOoHua win pocoHaTHbIi 3¢up

u npyrue nopobHsle rpynmbl. B apyrom mpumepe, xorma coenuHenue ¢opmyinsl (I) mnmm ero
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dopmMa comepKUT aMHHHYKO (PYHKIMOHANBbHYIO Tpymnmy, Gopma MpojieKapcTBa MOXKET OBITh
NPUTOTOBJIEHA TIyTEM 3aMeHbl OJHOro WM Ooyiee aTOMOB BOAOPOZAa B aMHHE Ha
(YHKIMOHAIBHYIO TPYIITY, TAKYI0 KaK aJKWJ WJIN 3aMelleHHbIN KapOoHui. PapMarieBTUIecKH
npuemMIIeMble MpoJiekapcTBa coenuHeHuil popmyssl (I) mmm ux GopMm BKIIOHAIOT COETUHEHUS,
3aMeIleHHbIe, B COOTBETCTBYIOLIMX CIy4asX, ¢ MOMOIIBIO OAHOW miu Ooyiee U3 CIEAYIOIINX
rpynm:  3¢upbl  KapOOHOBBIX ~ KHCIIOT, Cyjib(oHaTHbIE 3(upbl, 3QUPbI  aAMUHOKHCIOT,
¢docdonarHbIe 3hUPBI U MOHO-, AU- UK TpUOChaTHbIE FPUPHI WIN ATKHIBHBIE 3aMECTUTEIIH.
Kak ommcano B wu300peTeHHH, i OOBIMHOTO CHELMATUCTa B JAaHHON 0O0JacTHU SIBIISETCS
OYEBUJHBIM, 4YTO Ui MoJyudeHHst coeauHeHus ¢opmyiasl (I) wmm ero ¢opmbel B Buue
NPOJIEKAPCTBA MOTYT OBITh UCTIOIb30BAHBI OJJUH WJIH 0OJIee U3 TAKUX 3aMECTUTENICH.

OnHo win Oosee OMUCAHHBIX B U300PETEHHM COEIMHEHHH MOTYT CYIIECTBOBATh KaK B
HECOJIbBATUPOBAHHBIX, TAK U B COJIBBATUPOBAHHBIX (PopMax ¢ papMarieBTUIECKH MPUEMIIEMBIMH
pacTBOPUTENSIMH, TAaKUMH Kak BOJAA, O5TAaHOJA H Jpyrue NOAOOHBIE PACTBOPHUTENH, U
NpPEAToJaraeTcsi, YTO HM300pEeTEeHHe OXBaThIBAET KAaK  COJIbBATHPOBAHHBIE, TaK M
HECOJIbBATUPOBaHHbBIE (POPMBI.

Hcnonp3yeMblii B HACTOSIIIEM H300pETEHHH TEPMHUH "CONbBAT' O3HAYaeT (PU3MUECKYIO
aCCOIMALIMI0 OMHMCAHHOIO B HM300pETEHMHM COEOUHEHUs C ONHOM miuu Ooyee MOJEeKyJamMu
pacTBopuTens. Jta PU3NUECKas acCONMALUS BKIIOYAET B ceOs B PAa3HON CTENEHHW MOHHYIO H
KOBQJIEHTHYIO CBSI3b, B TOM YHCJI€ BOZOPOAHYIO CBSI3b. B KOHKPETHBIX CIIydasiX, COJIbBAT MOXKET
OBITh BBIAETICH, HANpUMep, KOorna ofHa WM Ooyiee MOJEKYJ PacTBOPUTENS BKIKOYEHBI B
KPUCTANIMUECKYI0 PEIIeTKY KPUCTAJUIMYECKOrO TBEPAOro BemecTBa. Mcmonb3yemblii B
n300peTeHNH TEPMHUH "COJbBAT" OXBATHIBAET KaK COJIbBATHI B (pa3e pacTBOpA, TaK U BBIIENsAEMbIE
conbBaThl. HeorpanuumBaromue mnpuMepbl MOAXOSAIINX COJBBATOB BKJIIOYAIOT 3TAHOJNATHI,
METaHOJIAThI M APYTHe MO00HBIE CObBATHL

Hcnonb3yeMblii B HacTosleM H300peTeHun TepMuH "ruzapar”’ oO03Ha4aeT COoNbBaT, B
KOTOPOM MOJIEKYJIOH PaCTBOPUTEIS SIBJIIETCS BOZA.

Coenunenust popmyiibl (I) MoryT oOpa3oBBIBATH COJIM, KOTOPbIE, KaK MPEIoaraeTcs,
BXOAST B 00beM 3Toro m3odperenus. Cienyer MMeTh B BHAY, YTO CChUIKA HAa COEIMHEHUE
dbopmysl (1) wu ero popmy B H300peTEHUHN BKIIFOYAET CCHUIKY HA €ro COJIEBYIO (hOpMy, eCTi He
yKa3aHo uHOe. Mcrnosp3yemblii B m300peTeHnH TepMUH "conb (conn)" oOo3HadaeT Kak COJIU
NPUCOCIMHEHUS KUCJIOT, 0Opa30BaHHbIE C HEOPTaHMUECKUMH /UM OPTraHUIECKUMHU KUCIIOTAMH,
TaK ¥ COJHM TIPUCOEAWHEHHUs] OCHOBAHUH, OOpa3OBaHHBbIE C HEOPTaHWYECKHUMU H/HIIH
OpraHm4YecKkuMu ocHoBaHusiMH. Kpome Toro, korma coenunenue ¢opmyisl (1) umm ero popma
COIEPKUT KaK (pparMeHT C OCHOBHBIMU CBOMCTBAaMH, TAaKOH Kak, HO O€3 OrpaHHYeHHs], aMUHHBIHI
¢dparmeHT, Tak U QPparMeHT C KUCIOTHBIMH CBOMCTBAMH, TAKOW KaK, HO 3THM HE OrpaHUYHBAas,
kKapOOHOBasi KHCJIOTa, MOTYT OOpa3OBBbIBATHCS LIBUTTEP-HOHBI ("BHYTpEeHHHE COJH"), U OHHU
BXOJISIT B UCIIOJIb3YEeMbIil B H300PETEHUU TEPMHUH "COJb (COn)".

Hcnonp3yemblii B n300peTeHNUN TepMHUH "(dapMaleBTHUECKH IpuemieMas conb (comnm)"
0003HAauYaeT CONM OMUCAHHBIX B M300PETEHNH COEANHEHUH, KOTOPhIE SIBIISIOTCS O€30MacHbIMU U

3¢ ¢$eKTUBHBIMU (TO €CTh, HETOKCUYHBIMHU, (PU3NOJIOTHUECKH IPUEMIIEMBIMH) JIJIsI IPUMEHEHUS ¥
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MJIEKONIUTAIOLINX U KOTOpbIe O0JIafal0T OMOJOTHUECKOW AaKTHBHOCTBIO, XOTS MOTYT TaKXke
npuMensaTbess U apyrue coiu. Comm coemmnHenuit ¢opmynel (I) moryt ObiTh 0Opa3oBaHBl,
HarpuMep, IMyTeM B3aUMOAEHCTBUsI coenuneHus popmyunsl (I) mnu ero popmsl ¢ onpeneneHHbIM
KOJINYECTBOM KHCIIOTHI WJIM OCHOBAHUS, TaKHUM KaK SKBHBAJEHTHOE KOJIMYECTBO, B Cpene, B
TAKON Kak cpefa, B KOTOPOH COJb OCaXAAaeTcs, WIM B BOAHON cpele C TMOCiIeayrolien
JTUOPUITH3ALUEH.

dapmaneBTUUECKU MTPUEMJIEMbIE COJIM BKJIKOYAIOT OAHY HJIM HECKOJBKO COJIEH TpyI C
KHUCJIOTHBIMH HMJIH OCHOBHBIMH CBOHCTBAMH, MPUCYTCTBYIOLIMX B OMHCAHHBIX B HU300pETEHUH
coenrHeHUsIX. KOHKpeTHBIE aCHeKThl COJIel MPUCOEAUHEHHs] KUCJIOThI BKJIIOYAKOT, HO 3TUM HE
OrpaHWYMBAsi, alleTaTHbIE, acKopOaTHbIe, OeH30aTHBIE, OeH30JCYNb(OHATHBIE, OUCYIbhATHBIE,
OutapTparHbie, OopaTHbIe, OpOMHIHbIE, OyTUPATHBIC, XJIOPUAHbIE, [IUTPATHBIE, KaM(pOpPATHBIE,
kambopcyibpoHaTHbIe, 3TaHCylb(oOHAaTHBIE, (opmuaTHbe, (yMapaTHble, TEHTU3HHATHBIE,
IJIIOKOHATHBIE, TIIFOKAPOHATHBIC, TIIyTAMaTHbIE, HOMUAHbIC, H30HUKOTHHATHBIC, JIAKTATHBIE,
MaJieaTHble, MeTaHCyJlb(oHaTHBIE, HA(PTATUHCYIb(QOHATHBIE, HHUTPATHBIC, OKCAJATHBIE,
NaMoaTHble, MAHTOTeHaTHbIe, (QochaTHbIE, NPONUOHATHBIE, CaXapaTHbIE, CAJIULUIATHBIE,
CYKLIMHATHBIE, CyJb(aTHble, TapTpaTHbIC, THOLMAHATHBIE, TONYOJCYJIb(pOHATHBIE (TaKXKe
Ha3bIBa€Mble TO3WJIATHBIMH), TpU(TOpALleTaTHBIE COJIM U Apyrue noxodHeie conu. Hexoropeie
KOHKPETHBIE AaCIMEeKThl COJeW NPHUCOEAMHEHHs] KHCIOThI BKJOYAKOT XJIOPUZA, OpOoMHI HIIH
TUXJIOPH.

Kpome TOro, KMCIOTBI, KOTOpbIE OOBIMHO CYMTAIOT NOAXOIALIMMHU JJIsi 0Opa3oBaHUs
dapMaeBTHUECKH TNPHEMIIEMbIX coOJiell U3 (papManeBTUYeCKUX COEAMHEHHH C OCHOBHBIMH
CBOMWCTBaMHM, NMOAPOOHO OnucaHbl, HarpuMep, B nyonukauusax P. Stahl et al, Camille G. (eds.)
Handbook of Pharmaceutical Salts. Properties, Selection and Use. (2002) Zurich: Wiley-VCH; S.
Berge et al, Journal of Pharmaceutical Sciences (1977) 66(1) 1-19; P. Gould, International J. of
Pharmaceutics (1986) 33, 201-217; Anderson et al, The Practice of Medicinal Chemistry (1996),
Academic Press, New York; u Ha caiite YnpaBieHUs MO KOHTPOJIIO MHINEBBIX MPOAYKTOB U
nexapctBeHHbIX cpeacts CIIA B pykoBoactse The Orange Book (Food & Drug Administration,
Washington, D.C.). IlonHoe conepkaHHe 5TUX MNyONMKauUMi BKJIIOYEHO B HACTOsIIEE
u300peTeHNe MyTeM CChLIOK Ha HUX.

[Monxonsimue COMM MPUCOSIUHEHHsT OCHOBAHUH BKJIIOYAIOT, HO 3TUM HE OTPaHUYHBAs,
COJIM aJIFOMHHUS, AMMOHHS, KaJIbLIUS, JINTHS, MArHUsI, KaJusl, HATPHSI U LIITHKA.

[Ipenmonaraercsi, 4YTO BCE 3TH COJHM NPHUCOSIMHEHHs] KUCIOT M COJNU MPHUCOETHHEHHUS
OCHOBAaHUH BXOZST B 00BEM ONMHCAHHBIX B H300peTeHNU (apMaLeBTHUECKH PUEMIIEMBIX COJIEH.
Kpome Toro, mpuMeHUTENHHO K 3TOMY M300PETEHHUIO, BCE 5TH COJM NMPUCOENUHEHHs KHCIOT U
COJM TPUCOCAMHEHHUS OCHOBAaHMHI CUUTAIOTCS OSKBHBAJEHTHBIMU CBOOOAHBIM (opMam
COOTBETCTBYIOLIUX COCTUHEHHUI.

Kpome Ttoro, coemunenus ¢opmyasl (I) m ux ¢opmMbl MOIryT CyIIeCTBOBaTh B
tayToMepHOH (opme. Ilpeamonaraercs, 4To BCe 3TH TayTOMEpHbIE (OPMBI BXOIAT B 00BEM

OMHCAHHBIX B n300peTeHnn coenunenuit popmyiel (I) nmm ux dpopm.
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Coenunenust popmyisl (1) mmm ux GOpMbI MOTYT COAEpPKATh LEHTPBl ACUMMETPUN WIIN
XUpaJbHbIE LIEHTPBI, W, BCJIEACTBUE 3TOrO, CYLIECTBOBATb B PA3JIMYHBIX CTEPEOM3OMEPHBIX
¢dopmax. Ilpenmonaraercs, 4To Hacrosee H300pEeTEeHHE BKIIOYAET BCE CTEPEOM3OMEPHBIE
b opmbl coennrennii popmysl (1), a TakkKe UX CMECH, B TOM YUCJIE PALIEeMHUYECKHE CMECH.

OnucanHble B M1300peTEHHH COSTUHEHHsI MOTYT BKJIIOYATh OfMH WM OOJiee XHPaTbHBIX
LIEHTPOB, U KaK TaKOBbIE MOTYT CYyIIECTBOBaTb B (opMme pauemuueckux cmeceit (R/S) mmm B
¢dopMe mpaKTUYECKH YHCTBIX SHAHTHOMEPOB M nuactepeomepoB. COETUHEHUS MOTYT TaKXKe
CyliecTBOBaTh B (hopMme mpaktudecku 4ucThiX (R) mnu (S) sHaHTHOMEPOB (KOTaa MPUCYTCTBYET
OUH XWPAJIbHBIA LEHTP). B OZHOM KOHKPETHOM acreKkTe, OINHCAHHbIE B HW300pPETeHUH
COEAMHEHUs SBISIFOTCA (S) M30MEpaMu U MOTYT CYIIECTBOBATh B ()OPME IHAHTHOMEPHO YHCTHIX
KOMITO3ULIUH, MPAKTUYECKH BKJIIOYAOIIUX TOJBKO (S) n3omep. B 0HOM KOHKPETHOM acrekTe,
ONHUCaHHbIE B W300peTeHuN coenuHeHus sBisitoTcs (R) m3omepamu M MOTYT CyIECTBOBATH B
(opMe 3HAHTHOMEPHO YHCTBIX KOMIIO3ULMH, MPAKTHUECKH BKIIIOYAOIUX ToIbKO (R) m3omep.
Jns mo0oro crnenuanucta B 3TOH OOJACTH SIBJIIETCST OYEBHIHBIM, YTO, KOTZA MPUCYTCTBYET
Oornee yeM ONWH XUpPAJNbHBIN LIEHTP, OMHCAHHBIE B W300PETEHUH COCAMHEHHS MOTYT TaKXKe
cymectBoBath B dopme (R, R), (R, S), (¢c,R) wmm (¢,S) m3omepa, kak 3TO Ompenensercs: B
cooreercTBuH ¢ HoMeHKIaTypor MIOITAK (IUPAC).

Hcnonp3yeMblil B HACTOSIIEM H300PETEHHH TEPMUH "TIPAKTUYECKH YUCThIE" OTHOCHUTCS K
COEAMHEHUSIM, BKJIFOYAIOIINUM MPAKTUYECKH €IUHCTBEHHBIN H30MEP B KOJUYECTBE OOJNBIIEM YeM
i paBHOM 90%, B Komu4uecTBe OOJNbIIEM YeM MM paBHOM 92%, B KOMUUeCTBe OOJBIIEM YeM
Wi paBHOM 95%, B KonmuuecTBe OOJbIIEM YeM MU paBHOM 98%, B konmuecTBe OOJBIIEM YeM
iy paBHOM 99%, nunu B koau4decTse paBHOM 100% MHAMBUAYAIBHOTO U30MEPA.

B onHoMm acrniexte u3o0perenust, coequnenue Gpopmysl (1) mnu ero popma mpencrasisier
co0Ol MpakTHYeCKH YUCTYIO (S) PHAHTHOMEPHYIO (OpMY, NPUCYTCTBYIOLIYIO B KOJMYECTBE
OonbieM yem mwin paBHOM 90%, B KOJMUECTBE OONbLIEM YeM MM paBHOM 92%, B KOJHUYECTBE
OosbleM yeM miu paBHOM 95%, B KOJHUeCTBe OONbLIEM YeM M paBHOM 98%, B KOJMUECTBE
OosbIeM 4eM win paBHOM 99%, wiu B kojruecTBe paBHOM 100%.

B omHoMm acrniekte uzobperenusi, coequHenue Gopmyds (I) wiu ero popma npencrapisieT
coboii mpakTuuecku 4ucTyro (R) sHaHTHOMEpHYIO (POpMY, MPHUCYTCTBYIOLIYIO B KOJHYECTBE
Oonpiem yeM i paBHOM 90%, B KOJHUECTBE OONBLIEM YeM WM paBHOM 92%, B KOJIUYECTBE
OonpieM yeM min paBHOM 95%, B KoJMUecTBe OONbLIEM YeM HId paBHOM 98%, B KOJIMUECTBE
OonpieM yem win paBHOM 99%, uin B koimyectse paBHOM 100%.

Ucnone3yemblii B u300pereHnH TepMHH "panematr' oOo3Hadaer JrOOYH CMech
U30MEpHBIX (OpPM, KOTOpBIE HE SIBJIIFOTCS "YHAHTHOMEPHO HYHCTBIMH', B TOM HYHCIIE CMECH,
Harpumep, Oe3 OorpaHW4eHHs, NMpH COOTHOUIeHWH mnpudmusutenbHo S50/50, mpuOnMM3uTENbHO
60/40, mpubmusurensro 70/30, numu npudnmusurensHo 80/20.

Kpowme Toro, Hacrosimee n300peTeHre OXBAThIBAET BCE NT€OMETPUIECKHE U TO3ULIMOHHBIE
uszomepsl. Hanpumep, eciu coenuaenne Gopmysl (I) nam ero ¢popma BKITFOUAET NBOHHYIO CBSI3b
WM KOHIEHCHPOBAHHOE KOJIbILIO, TO KaK LIUC-, TAK U TPAHC-(POPMBI, a TAKIKE UX CMECH, BXOJAT B

o0veM u3o0pereHus. /lnacrepeoMepHble CMECH MOTYT OBITH pa3feNieHbl Ha BXONSINUE B HUX
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UHIMBUAYAJIbHBIE TUACTEPEOMEPhI HA OCHOBE MX (PU3UKO-XUMHUYECKUX PA3IUYUN C TOMOLIBIO
METO/IOB, XOPOIIO H3BECTHBIX CIIELUATUCTAM B JAaHHOW O0OJacTH, TakUX Kak, HampuMep,
xpomatorpadust W/ GpakuUOHHAS KPUCTAIUIU3ALNS. JHAHTHOMEPBI MOTYT OBbITh pa3leIeHbI
Ha xupanpHOH HPLC kojoHKe miam apyruMu xpomarorpauyeckuMu MeTONaMH, M3BECTHBIX
CHeLUANICTAaM B JAHHOW 00NacTH. DJHAHTHOMEPBl MOTYT OBITH TaK)Ke pa3[eNieHbl IyTeM
IpEeBpalleHUs] SHAHTHOMEPHONH CMECH B JAMACTEPEOMEPHYI0 CMECh B pPe3yJIbTaTe MPOBEEHHUS
peakuuu C COOTBETCTBYIOLIMM ONTHYECKH AKTUBHBIM COCAMHEHHEM (HAIpHMep, XHPaJbHBIM
BCIIOMOTATEJIbHBIM BEIECTBOM, TAKMM KaK XHUPAJbHBIH CIUPT MK XJOPAHTHIPHUI KUCJIOTHI
Motuepa), pa3geineHHs OUACTEPEOMEpPOB M MpeBpalleHus (HampuMep, THIPOIH3A)
WH/IMBUAYAIBHBIX THACTEPEOMEPOB B COOTBETCTBYIOIIME YUCThIE SHAHTHOMeEpbL. Kpome Toro,
HEeKOTOpble U3 coenuHeHni ¢Gopmyasl (I) Moryr mnpencraBisiTh COOOH aTPOMOH3OMEpPHI
(HampuMmep, 3aMelleHHble Ouapwiibl), M WX pPACCMATPUBAIOT B Ka4yeCTBe 4YaCTH JTOTrO
n300peTeHus.

[Ipenmonaraercs, 4TO BCE CTEPEOM3OMEPHI (HANPHUMEP, T'€OMETPHUECKHUE H30MEPHI,
ONTHYECKWE HW30Mepbl M JpPYyrue TMOAOCOHBIE HM30MEPbl) COEAMHEHHUH MO HACTOSIIEMY
n300peTeHNIo (B TOM YHCIIe H30MEPbI COJIeH, COIbBATOB, 3PUPOB U MPOJIEKAPCTB COCTUHEHUH, a
TaK)Ke COJIEH, CONBbBATOB M 3(UPOB MPOJIEKAPCTB), TAKHE KaK HM30MEpPbL, KOTOPBIE MOTYT
CYLIECTBOBATDH BCIIEICTBUE ACHMMETPHUECKHUX aTOMOB YIJIepOaa Ha Pa3INYHBIX 3aMECTHTEIISIX, B
TOM HYHCJIE >HAHTUOMEpHbIE (POpPMBI (KOTOpbIE MOTYT CYIIECTBOBATH AK€ B OTCYTCTBUHU
aCUMMETPUYECKHX  aTOMOB  YIJiepozja), poramepHble  (OpPMBI,  aTPONOM3OMEpPHI U
auactepeoMepHbie (OPMBI, BXOAST B 00BEM 3TOr0 M300pETEeHHUs, PaBHO KaK M IMMO3HIIHOHHBIC
U30MepHI (Takue Kak, Hanpumep, 4-nupuani u 3-nupuani). MHIuBuayanpHble CTEpEOn30Mephl
OIMCAaHHBIX B M300PETEHUH COEMHEHUI MOTYT, HAIIPUMeEP, MPAKTHYECKH HE COAEPKATh APYTHX
M30MEPOB, WJIM OHU MOTYT IIPUCYTCTBOBATh B PALIEMHUYECKON CMECH, KaK OMHCAHO BBILIE.

[Ipeamonaraercsi, 4YTO HCIOAB30BaHHE TepMHHOB "comp", "combBar", "s¢wup",
"posiekapcTBO" M APYTrUX MOJOOHBIX TEPMUHOB B PABHOE Mepe MPUMEHUMO K COJIH, COJIbBATY,
5¢uUpy © TPOJEKAPCTBY OSHAHTHOMEPOB, CTEPEOM3OMEpPOB, POTAMEPOB, TayTOMEPOB,
MO3WLIMOHHBIX HM30MEPOB, pALeMaTOB WM M30TONOJIOTOB COEAMHEHUH IO HACTOSIIEMY
N300pETEHHIO.

Tepmun "usoTomonor" OTHOCHTCS K  HM30TOMHO-OOOTAINEHHBIM  OMHCAHHBIM B
n300pEeTEeHNH COETUHEHUSIM, KOTOPBIE SIBJISIFOTCS WACHTUYHBIMU MEPEYHCICHHBIM B H300pETEHUH
COEAMHEHUsIM, 32 HCKJIIYEHHEM TOro, YTO ONWUH WM Oojiee aTOMOB 3aMEHEHbl Ha aToM,
UMEOIIUI aTOMHYIO MacCy MJIM MacCOBOE€ YHCIIO, OTIMYHOE OT aTOMHOM MacChl HIIH MacCOBOTO
yrcna, oObMHO OOHapy:kuBaeMoro B mpupoxae. IIpumepbl H30TOMOB, KOTOpPbIE MOTYT OBITH
BBE/ICHBI B ONHMCAHHBIE B H300PETEHNH COESAMHEHUS, BKIIFOYAIOT W30TOIBI BOIOPOAA, YIIIEPOsa,
asora, kuciopona, pocdopa, gropa u xiopa, Takue xak “H, “H, °C, "'C, PN, **0, "0, *'p, **P,
358, 18F, 3Cl u 36C1, COOTBETCTBEHHO, KaKIbI W3 KOTOPBIX TAK)K€ BXOAWT B OOBEM 3TOTrO
n300peTeHusl.

KoHkpeTHbIE H30TOMHO-OOOTAIEHHBIE OIUCAHHbIE B HM300PETEHHM COENUHEHHS

3 14
(HampumMmep, coeauHeHHs], MeueHHbIe ¢ moMomnbio "H 1 "C) mpUMEHSIOT B HCCIEIOBAHUSX 10
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PACTIPE/IENICHHIO COSMHEHNsT Wil cyberpata B TKaHd. M3oTomsl Tputhii (To ects, “H) u
yriaepon-14 (to ects, *C) sSBNAIOTCA OCOBEHHO MPENOUYTHTENbHBIMU BCIEACTBHE JErKOCTH HX
NPUTOTOBJIEHUST U BO3MOXXHOCTH OOHapyskeHusi. Kpome Toro, 3amemeHue ¢ moMmoInbpio Oosee
TSDKEJIBIX H30TOINOB, TAaKUX Kak paeidTtepuil (TO €CTb, ZH), MOXKET JaBaTh ONpPENECICHHBIE
TepareBTUUECKHE MpPEeUMyINecTBa, OOyCIOBJEHHble Ooyiee BBICOKOH  MeTabOIMYeCKOi
CTaOMIBHOCTBIO (HANpUMep, MOBBIMIEHHEM iNn Vivo Mepuoja NOJyBBIBEAEHHS I CHUKCHHUEM
HEOOXOAMMOIO YPOBHS Z03bI), U, TIO3TOMY, MOXKET OBbITb MPEIIOYTUTENIbHBIM MIPU HEKOTOPBIX
00CTOSATENbCTBAX.

Kpome Toro, mpenmonaraercsi, 4TO MOIUMOP(HBIE KPUCTALITMYECKHE U amopdHbIe
dopmbl coenuHenuit Gopmyisl (I) u coseil, cConbBaTOB, THMOPATOB, YPUPOB U MPOJEKAPCTB
coenunenuit popmyisl (I) BXOOST B HacTOsIIEee N300pETEHHE.

[TPUMEHEHUE COEJITMHEHUI

ACHeKT HacTosIIero M300peTeHUs OTHOCHTCA K CHOCOO0y MPUMEHEHHs COCOUHEHUS
dbopmysl (I) umu ero Gopmbl ISt JedeHus: uian odjerdeHus: 6one3nu [ eHTUHITOHA y CyOBeKTa,
HY’KIAIOIIErocss B 3TOM, BKIIKOYAKOIIEMy BBelIeHHE CYOBbekTy 3()()EeKTUBHOTO KOJIUYECTBA
COEAMHEHUS! HITH €r0 (POPMBI.

JIpyroli acmeKkT HACTOSIIEro H300pPETeHUs] OTHOCHUTCS K TNPUMEHEHHIO COCOMHEHUS
dbopmysl (I) umu ero Gopmbl 115t TeueHus: Uik odJerdyennst 001e3HU | eHTUHITOHA y CyOBeKTa,
HY>KAIOLIET0Cs B 3TOM.

Jlpyroli acmeKkT HACTOSIIEro H300pPETeHUs] OTHOCUTCS K TNPUMEHEHHIO COCIMHEHUS
dopmyusl (I) wu ero popmbl, 061a1aI0IET0 AKTUBHOCTHIO B OTHOIIEHUH 0OJIe3HU | @HTHHT TOHA
(HD).

ACTIeKT HaCTOSILIEro H300peTeHHst OTHOCHUTCS K IPUMEHEeHHI0 coenuHenust Gpopmydsl (I)
win ero (GOpMbl Ui HCIONb30BaHHUs coenuHeHus ¢opmynasl (I) wmm ero ¢opmbsl B
KOMOMHUPOBAHHON TEPANUH AJIsI AOCTHXKEHUS] aAJUTUBHON MJIM CHHEPreTUYECKOH aKTUBHOCTH,
YTO TMO3BOJISIET CO3JaTh KOMOMHUPOBAHHBIA MPOAYKT MJIs JIEYeHUs WM oOsierdeHus Ooye3Hu
I'entunrrona (HD).

[ToMrMO MPUMEHEHUs] TPU MOHOTEPAINUH, COCTUHEHUS IO HACTOSIIEMY H300pPETeHHUIO
NPUMEHSIOT B KOMOWHHPOBAHHOW TEparuu BMECTE C CYIIECTBYIOIIUMH CTaHAAPTHBIMH
JIEKApCTBEHHBIMH CPEACTBAMH, OOJIQIAONINE aJIUTUBHON WJIM CHHEPTETHYECKOW aKTUBHOCTBIO
C OHUM WK OOJiee M3BECTHBIMU JIGKAPCTBEHHBIMHU CPEICTBAMIL.

KomMOuHnpoBaHHast Tepamnusi, BKIIFOYANOIIAS OMUCAHHbIE B M300pPETEHHH COCOUHEHUS B
KOMOMHAIIMM € OJHUM WU Oojiee HW3BECTHBIMH JICKAPCTBEHHBIMH CPEICTBAMH, MOXKET
NPUMEHSThCs AUt JieueHus: 6onesnu ['enrunrrona (HD), He3aBuCHMO OT TOrO, TOCTHraeTcs JIn
NIOJIOXKUTENBHBIN OTBET npu JiedueHnu Oone3nu ['enrunrrona (HD) n3BecTHBIM JIeKapCTBEHHBIM
CPEACTBOM WJIH HET.

KoHKpeTHBIE acmeKThl HACTOALIEr0 M300pPETeHUs! BKIIOYAIOT MPUMEHEHUE COCTUHEHUS
dopmynbl (I) umu ero Gopmbl B KOMOMHHPOBAHHOW TEpamuy JJIsl JICUEHUS WU OOJIeTdeHUsI

Oone3snn I'eHTHHrTOHa Yy CyOBEKTa, HYXKIOAIOIIErocs B OTOM, BKJIOUYAIOILIEe BBEIACHUE
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s¢pexTuBHOrO KonMuectsa coenuHeHus ¢opmyiasl (I) mmm ero ¢opmbl u 3ddexkTuBHOrO
KOJINYECTBA OTHOTO MJIH 0OJIee JIEeKapCTBEHHBIX CPENICTB.

KoHKpeTHbIE acHeKThl HACTOSINEro H300pPETeHHs BKIOYAIOT INPUMEHEHHE COJU
coenuHenust popmynsl (I) wim ee GopmMbl B KOMOMHUPOBAHHOW Teparuu AJIsl JICUCHHS WU
obneryenust Oone3Hn I['eHTHMHITOHa y CyOBEKTa, HYXXIAIOLIErocs B 3TOM, BKIOYANOLIEe
BBeZleHHe 3 (PEeKTUBHOrO KojmdyecTBa cosnu coenuHeHus: ¢opmyasl (I) mim ee dopmsl u
5 PEeKTUBHOTO KOJIMYECTBA OHOTO MIIH OOJIee JIEeKapCTBEHHBIX CPEJICTB.

B acmekte mpemiaraeMoro B HM300pETEHMHM NPUMEHEHHUsS] WM COCo0a, COeNUHEHHsI
dbopmynbl (I) wiu ux Qopmbl, HCMONb3yeMble B KOMOMHALMKM C OJHUM WU OoJjiee
JOTIOJTHUTEBHBIMHA  JICKAPCTBEHHBIMU CPENCTBAMH, MOTYT OBbITh BBEICHBI CYOBEKTY MU
NPUBEACHBI B KOHTAKT C KJIETKOW (KJIeTKaMH) CyOBbeKTa WM MAlUeHTa 10, OMHOBPEMEHHO MU
IOCJI€ BBENCHUS CYOBEKTY WM NALHMEHTY IOMOJIHUTEIBHOTO CPENCTBAa (JOMOJHHUTEIBHBIX
CPEACTB) WJIM NMPUBEACHUS AOMOJHUTEIBHOTO CPEACTBA (IOTIOHUTENBHBIX CPENICTB) B KOHTAKT C
knerkamu. Coenunenne (coemuuenusi) ¢opmynsl (I) mmm ero (ux) dopma (dopmel) u
TOTIONTHUTEBHOE CPEACTBO (IOIMONHUTEIBHBIE CPEACTBA) MOTYT OBITh BBEIEHBI CYOBEKTY HIIU
NPUBEACHBI B KOHTAKT C KJIETKOW B OJHOH KOMITO3WIIMM WM B PA3JIMYHBIX KOMITO3UIMAX. B
KOHKPETHOM acrekTe, coennHeHue (coenunenus) ¢opmyinel (I) mmm ero (ux) popma (dpopmer)
NPUMEHSIOT B KOMOWHAIMM C TeHHOH Tepamued nisi uHruOmposanuu skcrpeccun HTT
(Vcronp3ysi, HAPUMEpP, BUPYCHBbIE BEKTOPBI JUI JOCTaBKH) WM B KOMOMHALMU C BBEACHUEM
apyroro cunrerndeckoro uHruoutopa HTT. B apyrom KOHKpPETHOM acmekTe, COeIUHEHHE
(coenunenust) Qopmynel (I) mmm ero (ux) ¢dopma (Popmbl) HNPUMEHSIOT B KOMOMHAIUH C
3aMECTUTENIbHON  KJIETOYHOH  Tepamuedl ¢  ucnoib3oBaHueM  auddepeHurpoBaHHBIX
HEMyTaHTHBIX CTBOJIOBBIX Kierok HTT. B papyromMm KOHKpETHOM acmekTe, COEOUHEHUE
(coenunenust) ¢opmynbl (I) wmm ero (ux) dopma (popmbl) TPUMEHSIOT B KOMOMHALMH C
3aMEeCTUTENIbHOHN KJIETOYHOH Tepanueil ¢ MCIojb3oBaHHeM U] QepeHIIMPOBaHHBIX CTBOJIOBBIX
kyietok HTT.

B oxgHOM acmekte, B M300peTeHUU MpeiaraeTcs mpuMeHeHne coenuHerni Gopmyier (I)
win ux GopM B KOMOMHAIIUH CO CTAHAAPTHBIMH TEPAHAMHU MOIACPKUBAIOLIETO JICUEHHSI, B TOM
YHCIIe ¢ TAJUTHATUBHBIM JICYEHUEM.

ACHeKT HacTOsIIero N300peTeHNs BKIIIOYAeT MpUMeHeHHe coenraenus popmysl (1) nmm
ero (opMbl IpU MPHUTOTOBJIEHHH HaOOpa, BKIOYaromero coeauHeHue Qopmyinsl (1) wim ero
¢dbopMy B MHCTPYKLMH IO BBeACHUIO 3(PdexTrBHOrO Konmudyectsa coequHerns Gopmyusl (I) mmm
ero ¢opmbl U 3P (HEKTUBHOTO KOJMYECTBA ONHOTO WM Oojiee JIEKAPCTBEHHBIX CPEACTB IPH
KOMOWHHUPOBAHHOM Tepanuu Uil JeUeHHs Wiu oOjierdeHust Oosne3Hu ['eHTHHITOHA y cyOBeKTa,
HY>KIAIOLIETOCs B 3TOM.

CoOTBETCTBEHHO, HacTOsIIee H300pPETEHHE OTHOCUTCS K TNPHUMEHEHUIO COCOMHEHUS
dopmyibl (I) umm ero dopmbl it nedenus: win odnerdennst Oonesnn I'enrunrrona (HD). B
COOTBETCTBUHM C IPHUMEHEHHEM I10 HACTOSALIEMY H300peTeHH0, OBLIN HUASHTU(PUIIPOBAHBI

COCAHNHCHUs, KOTOPbIEC MOIYT MNPUMEHATHCA IMPU CEICKTHUBHOM JICHCHHUU WU 0o0JIer4YeHun
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oonesnu ['earunrrona (HD), u 6pU10 HpeayiokeHO MPUMEHEHHE 3TUX COSIUHEHUH JJIS JICUSHUS
wu obneruenust bonesnu I entunrrona (HD).

JIpyroii acmeKkT NMPUMEHEHHs IO HACTOSIEMY M300pPETEHUI0 OTHOCUTCS K IPUMEHEHUIO
coenuHeHus popmyibl (1) umm ero Gopmbl st JJeueHus: Uil oOnerdenust Oone3Hu [ eHTHHITOHA
y CyObeKTa, HYXXNAIOLIErocs B 3TOM, BKJIOUAIOLIEMy BBeA€HUE CYyOBeKTY 3((EeKTHBHOrO
KonmuecTBa coenuaeHust popmysl (1) umu ero popmsl.

JIpyroif acmekT NPHMEHEHHUs] IO HACTOSALIEMY H300PETEHHI0 OTHOCUTCS K CHOCoOy
npuMeHenus: coenunerus Gopmyinsl (1) nam ero Gopmel s neueHus: wim odyerdyeHus: 0ONe3Hu
I'enTuHrrona y cyObekTa, HYKTAIOMIErOoCs B OSTOM, BKIIOYAKOLIEMY BBEICHHE CYOBEKTY
3((HeKTUBHOTO KOJTMUECTBA COSIMHEHMSI.

Jlpyroli acmekT NPUMEHEHUs 1O HACTOSIIEMY H300PETEeHHI0O OTHOCHTCS K CIIOCOOy
npuMeHeHus1 coenuHerust Gopmyisl (1) niam ero Gopmel 1t neveHus: nim odyerdyeHus: OoNe3Hu
I'eHTHHITOHa y CyOBeKTa, HYXTAOIIErOCs B STOM, BKIIOYAKOIIEMY BBEICHHE CYOBEKTY
3((PeKTUBHOTO KOJTMYECTBA COSAMHEHHSI.

JIpyroli acmeKT MPUMEHEHHs! 10 HACTOSIEMY H300pPETEHUI0 OTHOCUTCSI K TPUMEHEHHIO
coenuuenusi ¢popmyibl (I) umm ero ¢GopMbl B MPOU3BOACTBE JIEKAPCTBEHHOTO Mpenapara Jyis
JeueHuss Wiau obOyerdeHus Oone3HHM [eHTHHITOHa y CyObekTa, HYXKOAIOIIErocss B 3TOM,
BKJTIOYAIOLIETO BBEICHHE CYOBeKTy 3(h(PeKTUBHOTO KOJUYECTBA JIEKAPCTBEHHOTO Mpernapara.

JIpyroii acmeKkT MPUMEHEHHs! 10 HACTOSIIEMY M300pPETEHUI0 OTHOCUTCS K TPUMEHEHHIO
coenuHeHust ¢opmynsl (I) wmu ero ¢opMel mpu NPUTOTOBIEHMHM HAOOpPa, BKIIIOYAIOINETO
coennHenue ¢opmynsl (I) mmm ero GopMy M HMHCTPYKLIMH TO BBEAEHHIO COEIMHEHHS I
JeueHus win oonerdeHust 0one3Hu [ eHTUHITOHA y CyOBbeKTa, HY KIAIOIIErocsi B 3TOM.

C onHOl CTOPOHBI, B Cllydae KaXJOro U3 TaKUX aCIEKTOB, CyOBEKT HE MOJBEPrajics A0
sToro JjedeHuro. C JIpyroil CTOPOHBI, B Clydae KaXKAOTO M3 TAKHX AaCHEKTOB, CyOBEKT yixke
MOJBEPraJCs 1O 3TOTO JIEYEHHUIO.

Ucnonp3yeMblii B HacTosieM H300peTeHMu TepMuH "neueHue" otHocutcss K (i)
NPEAOTBPALICHUID BO3HUKHOBEHMSI 3a00JIeBaHMs, HAPYIIEHUS HJIM COCTOSIHHS y CyObeKTa,
KOTOPBI MOXeET OBITh MPEAPACHOOXKEeH K BOSHHMKHOBEHUIO 3a0OJICBAHUS, HAPYLICHUS HIIH
COCTOSIHUSI, HO Y KOTOPOTO eIle He ObUIO AMArHOCTHPOBAHO HaNW4Ke 3a00JIeBaHUs, HAPyIIEHHS
u/umn cocTostHust, (ii) K TOPMOKEHHUIO 3a0O0JIeBAaHUWs, HAPYIIEHUS WM COCTOSIHHS, TO €CTb,
KyIUPOBAHUIO WX pasBuTus, w/wnm (iii) kK oOmerdeHnro 3a0OJeBaHUs, HAPYIICHHS WA
COCTOSIHUS, TO €CTh, K JOCTHIKEHUIO PEMHICCHU 3a00JIeBaHMS, HAPYIIEHHST W/UJIA COCTOSIHUSI.

Hcnonp3yeMblil B HACTOSIIEM H300PETEHNH TEPMHUH "CYOBEKT" OTHOCHUTCS K JKUBOTHOMY
WK TI000MY KMBOMY OPTaHHM3MY, OOJIQIar0IeMy YYBCTBEHHBIM BOCIIPUATHEM H CIIOCOOHOCTBIO
OCYIIECTBIISITh CO3HATENbHbIE NIBIKEHHS, U KOTOPOMY HEOOXOIMMO HaIM4YWe KHUCIOpOoAa U
HaTtypanbHOM mumu. Heorpannmumparomye mpuMepsl BKIIOYAIOT TPEACTaBUTENEH U3 poza
JEOZIeH, MPUMATOB, JIOIaNed, CBUHEH, JKBAYHBIX KHMBOTHBIX, MBIIIEH, KPbIC, cOOak U Komek. B
KOHKPETHBIX aCIeKTax, CyObEKTOM SIBJIIETCS] MIIEKOITUTAIOLIEE MIIH TETJIOKPOBHOE MTO3BOHOYHOE

KUBOTHOE. B apyrux acmekrax, cyObeKTOM sBJsieTcsl uenoBek. Mcronp3yeMblii B HACTOSIIIEM
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n300peTeHNH TEPMHUH '"MAIMEHT' MOXKET MPHUMEHATHCS B3aMMO3AMEHAEMO C TEPMHHOM
"cyOpexT" 1 "yenoBek".

Hcnonp3yemMble B HACTOSIILEM H300pETEHHH TEPMUHBI "3PPEeKTHBHOE KOIUYIECTBO" MU
"TepaneBTH4YEeCKH 3(PPEKTUBHOE KOJHMUECTBO" O3HAUAIOT KOJMUECTBO coenanHeHust popmyisl (I)
WK ero (opMbl, KOMIIO3ULIUN UJIH JIEKAPCTBEHHOI'O IpernapaTa, KOTOpPOe MO3BOJISIET TOCTUTATh
LIeJIeBOM KOHLIEHTPALMU B IUIa3Me, KOTopast sBsieTcsl 3(PQEKTHMBHOW NPU OMHUCAHHOM B
u3o0pereHnn JedyeHuu uiau oOnerdeHun Oosesnu ['enrmnrrona (HD), u B pesynbprare yero
NpOAyLUUpyeTcsi  TpeOyeMblii  TeparneBTHYECKUM,  YIyYINAKOINANA, WHTUOMPYIOIIUN — WIH
npodunaktuueckuii 3pdexkr y cyObekTa, HyXKpalomerocs B 3TOM. B omHOM acmekre,
3¢ (eKTUBHOE KOJUYECTBO MOXKET MPENCTaBJIATh COOOH KOJUYECTBO, TpeOyeMoe AJisi JIeUEeHUs
oonesnu ['entunrrona (HD) y cyObekTa uiu nanuenTa, 6ojiee KOHKPETHO, Y YeJiOBeKa.

B npyrom acnekre, HaOmomaemble B OTHOIIEHUH coenuHeHust dopmydisl (I) mmm ero
(dbopMBI 3aBUCUMOCTH OHOJIOrHUECKOro 3(dekra OT KOHIEHTPAMU YKa3bIBAIOT HA IEJIEBYIO
KOHLIEHTPALMIO B IJIa3Me B Juamna3oHe oT npudbmusutenbHo 0,001 MKr/mir 10 mpUOIU3UTENBHO
50 wmxkr/mn, or mnpubmusurenpHo 0,01 wmkr/ma  pgo mpubnusurenbHo 20 MKI/MI, OT
npubnusutensHo 0,05 Mkr/mn no npubmmsurensHo 10 Mr/mi, nimm ot npudmusurensHo 0,1
MKI/MII 10 TpUONM3UTENbHO S5 MKI/Mil. JIisl HOCTIKEHHsI TaKMX KOHLEHTPALMH B IUIa3Me,
OIMCaHHbIE B N300PETEHUN COSAMHEHUS] MOTYT OBITh BBEICHBI B 103aX, KOTOPBIE U3MEHSFOTCS B
auana3oHe, TAaKOM Kak, Harnpumep, 6e3 orpanudenus, ot 0,1 Hr no 10000 wmr.

B opmHOM acmekre, n03a, BBOAUMAs JUIA JOCTHXKEHHUA O(P(PEKTUBHOH IeNeBOH
KOHIIEHTPALUU B IUJIa3Me, MOKET ObITh BBEIEHA C y4eToM crneruduueckux GpakTopoB cyObekTa
WIN TALUEHTa, TAe J103bl, BBOAUMBIE C YUYE€TOM MAacChl Tesla CyOBeKTa WM MalUeHTa MOTYT
HAaXOAWTBhCST B Auama3oHe oT npubmmsurensHo 0,001 mr/kr/cytku o mpubmusurenabHo 3500
MI/Kr/cyTku, wiu oT npubmusurensHo 0,001  wmr/kr/cyrkm o mpubnmsurensHo 3000
MI/kr/cytku, wid ot npubmusurensHo 0,001 wmr/kr/cyrkum po npubimsutensHO 2500
MI/KT/cyTkn, wiu oT npudmusurenbHo 0,001 wmr/kr/cytkm  no  npubmusurenasho 2000
MI/KT/CyTkn, wiu oT npudmusurenbHo 0,001 wmr/kr/cytkm  no  npubmusurensho 1500
MI/Kr/cyTkn, wiu oT npudmmsurensho 0,001 mr/kr/cytkun  no npubnmsurensHo 1000
MI/KT/CyTKH, Win OT npudausutenbHo 0,001 mr/kr/cytku no npudnusurenbHo S00 Mr/Kr/cyTk,
wii ot npudbmusutensHo 0,001 Mr/kr/cytkn no npuOnusurenbHo 250 MI/KI/CYTKH, WM OT
npubnusutensHo 0,001 wmr/kr/cytkm o npubmusutenbHo 200  MI/KI/CyTKHM, WJIH OT
npubnusutensHo 0,001  mr/kr/cytkun  no  npubnusurtensHo 150 MI/Kr/cyTkM, WO OT
npubnusutensHo 0,001  mr/kr/cytkun  no  npubmusutensHo 100 MI/KI/CyTKHM, WO OT
npubnusutensHo 0,001  Mr/kr/cyTku 10 npUOSUSUTENBHO 75 MI/KI/CYTKH, WJIH OT
npubnusutensHo 0,001  wmr/kr/cytku o npubnusurenbHo S50 MI/KI/CyTKH, WM OT
npubnusutensHo 0,001 Mr/kr/cyTku 10 npUOSM3UTENBHO 25 MI/KI/CYTKH, WJIH OT
npubnusutensHo 0,001  wmr/kr/cytku o  npubnmsurenbHo 10 MI/KI/CyTkH, WiM  OT
npubnusutensHo 0,001  mr/kr/cyTkn A0 mpHONMM3UTENBHO S5  MI/KI/CYTKH, WM  OT
npubnusutensHo 0,001  wmr/kr/cytku o npuOnmsurensHo 1 MI/KI/CYTKH, WM OT

npubnusutensHo 0,001  wmr/kr/cytku  go npuOmmsurensHo 0,5  MI/KI/CyTKH, WM OT
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oT

npubnusuTensHo 0,01 MI/KI/cyTKH 0 MPUOIM3UTENBHO 5 MI/KI/CYyTKH, WA OT MPHOIU3UTENBHO

0,01 mr/kr/cyTku no nmpubnusutenbHo 1 Mr/kr/cyTku, uinu ot npubnusutensHo 0,01 Mr/Kr/cyTku

no mnpubmmurensHo 0,5 MI/Kr/cyTky,
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WIA OT TPUOIU3UTEITHHO

0,01 wmr/kr/cyTku

oT
oT
oT
oT
oT
oT
oT
oT
oT
oT
oT

oT

npUOTU3UTETHEHO
NPUOIN3UTENBHO
NPUOIN3UTENBHO
NPUOIN3UTENBHO
npUOIH3UTENBHO
npUOIM3UTENBHO
NPUOITU3UTENIBHO
PUOTU3UTENBHO
NPUOTU3UTENBHO
pUOJIU3UTENBHO
NPUOITU3UTENBHO

NPUOTU3UTENBHO

0,1 wmr/kr/cyTku
0,1 wmr/kr/cyTku
0,1 wmr/kr/cyTku
0,1 wmr/kr/cyTku
0,1 Mr/kr/cyTku
0,1 wMr/kr/cyTku
0,1 wmr/kr/cyTku
0,1 wr/kr/cyTku
0,1 wr/kr/cyTku
0,1 wr/kr/cyTku
0,1 wr/kr/cyTku
0,1 wr/kr/cyTku

pi(e)
Ao
pi(e)
pi(e)
pi(e)
ao
o
a0
a0
a0
pi(e)
0
a0

NPUOIU3UTENBHO 75 MI/KI/CYTKH, W OT NPHOMU3HTENBHO 0,1 MI/KI/CyTKH 10 MPUOIHU3UTEITBHO

50 mr/kr/cyTku, unu ot mpudbau3uTenbHo 0,1 MI/KI/CyTKH 10 MPUONU3UTENBHO 25 MI/KI/CYTKH,

wi ot npubmusurensHo 0,1 mr/kr/cytku no mpuOnusurenbHO 10 MI/KI/CYTKH, WM OT

npubnusuTensHo 0,1 MI/KI/CYyTKH 10 MPUONMM3UTENBHO S MI/KI/CYTKH, WM OT NMPUOIH3UTEIBHO

0,1 mr/kr/cyTku 1o npubnusuTenbHo 1 Mr/kr/cyTku, wiu ot npubmmsutensHo 0,1 mMr/kr/cyTku

10 npubnu3uTensHo 0,5 MI/KI/CyTKH.

D¢ ¢dexTuBHBIE KONMYECTBA IJII AAHHOTO CYyOBEKTa MOTYT OBITH OIpENeNeHbl MyTeM

MMPOBEACHU 00BIMHOTO 9KCIIEPUMEHTA, KOTOprfI XOpOoHUO U3BECTCH KIIMHHUIUCTY WX JICHALLIEMY

Bpady, ¢ y4eroM (paKTOPOB, OTHOCSAMIMXCA K cyObekTy. Jlo3upoBka U BBEOEHHE MOTYT OBITh
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CKOPPEKTUPOBaHbl sl O0eCneueHusi JOCTaTOYHBIX YPOBHEH AEeHCTBYIOIIEro CpencTsa
(mefiCTBYIOIIMX CPEACTB) WM IUIsl moaaep:kanus TpeOyemoro sddekra. PakTopbl, KOTOPBIE
MOTyT OBITb TPHHATBI BO BHUMAaHME, BKIIOYAIOT TE€HETHYECKUH CKPHUHMHT, TSDKECTD
0O0JIE3HEHHOT'O COCTOSIHUSA, CTATYC MPOrpeccHpoBaHus 3a00neBanus, o01Iee COCTOSTHIE 3/I0POBbSI
CyObeKTa, STHHYECKYIO NMPUHAMJIEKHOCTb, BO3PACT, MAcCy Teja, MOJ, PEXUM IUTAHUS, BPEMs
IHSI ¥ 4aCTOTY BBENEHHsI, KOMOMHALMIO (KOMOMHALIMH) JIEKAPCTBEHHOT'O CPEICTBA, PEAKIIMIO Ha
JIEKapCTBEHHOE CPE/ICTBO, OIBIT MPUMEHEHUS IPYTUX METOJOB JICYSHHUS] U IEPEHOCHMOCTH/OTBET
Ha MPOBOIUMYIO TEPAITHH.

Jlo3a, BBOOMMAs I OOCTHXKEHUS 3(PpPeKTHBHON LeIeBOH KOHLIEHTPALMU B IUIA3MeE,
MOJKeT ObITh BBEACHA MEPOPATBLHO OIMH Pa3 B CYTKU (OIUH pa3 B TEUEHHE NMPUOIU3UTENHHO 24
4acoB; TO ecThb, 'q.d."), IBa pasa B CyTku (OOUH pa3 B TeUEHHE MPHOIM3UTENBHO 12 4acoB, TO
ectb, "b.i.d." mim "q.12h"), Tpu paza B cyTku (OUH pa3 B TEYCHHUE MPHUOIU3UTENBHO 8 4acOB, TO
ectp, "t.i.d." wim "q.8h"), wnm yerbipe paza B CyTku (OOUH pa3 B TeUeHHE MPUOIH3UTEIBHO 6
4acoB, TO ecTh, "q.d.s.", "q.i.d." umm "q.6h").

B KOHKpEeTHBIX acmekTax, /1032, BBOAUMAS IJIsl NOCTHXKEHUS >(PQPEKTUBHON IeNeBOH
KOHLIEHTPALIMH B TUIa3Me, MOXKET ObITh BBEZeHA B (hopMe pa3oBOl 103€, Pa3eJICHHONW Ha YacTH
n03el U B (popMe NPONOJDKUTENBHOTO AO3UPOBAHHUS B Clydae MAalMeHTa WIH CyObeKTa,
UMEIOIIEro Maccy Teja B AuanasoHe oT npuOmmsurensHo 40 no nmpubmusurtensHo 200 kr (3T
71032 MOKET OBITh CKOPPEKTHUPOBAHA I MALMEHTOB WM CYOBEKTOB C MAcCCON Tejla BBIIIE WU
HUKE 3TOTO JUara30Ha, B YaCTHOCTH, JJISl AeTel ¢ Maccoll tena Hinke 40 kxr). Oxkupmaercsi, 94To
OOBIYHBIIN B3pPOCIHbIH CYOBEKT UMEET CPEAHIOID Maccy Tejla B AMAna3oHe NpHOIM3UTENbHO 70 K.
dapmaneBTHYECKHE KOMIO3HMLUHU MPOJIOHTUPOBAHHOTO AEWCTBHS MOTYT ObITh BBEIEHBI OIUH
pa3 kaxzple 2, 3 wiu 4 1HSA, OMUH pa3 B HENENIO WM OJIUH Pa3 B ABE HEJENU B 3aBUCHMOCTU OT
HepHO/ia TIOJTYBBIBEICHNS M CKOPOCTH BbIBEACHUS] KOHKPETHOH JIEKapCTBEHHON (OPMBL

OmnucanHble B M300pETEHNN COEANHEHNS U KOMITO3MIIUU MOTYT OBITh BBEIEHBI CYOBEKTY
MOOBIM M3BECTHBIM criocoboMm. HeorpaHuvmBaromue NpPUMEpPhl BKIIOYAIOT TEPOPANIbHBIN,
OKYJISIPDHBIN,  PEKTalbHbIM, OYKKaJbHBIH, MECTHBIH, HA3aJbHbIA,  CYyOJIMHIBAJbHBIN,
TPaHCACPMAJIbHBIN, TOAKOXHBIN, BHYTPHMBIIIEYHbIH, BHYTPUBEHHBbIH (OONMOC M HH(OY3HIO),
uHTparepeOpabHbII 1 HHTATSILIUOHHBIA CIIOCOOBI BBEACHUSI.

B npyrom acnekte, BBoguMasi 1032 MOXKET OBITh CKOPPEKTUPOBAHA C YYE€TOM OMUCAHHOU
B M300pETeHNH JIEKapCTBEHHOH ()OPMBI, MPUTOTOBJIEHHON UIl BBENEHUsS], 1O MPHOIU3HTENBHO
0,02, 0,025, 0,03, 0,05, 0,06, 0,075, 0,08, 0,09, 0,10, 0,20, 0,25, 0,30, 0,50, 0,60, 0,75, 0,80,
0,90, 1,0, 1,10, 1,20, 1,25, 1,50, 1,75, 2,0, 3,0, 5,0, 10, 20, 30, 40, 50, 100, 150, 200, 250, 300,
400, 500, 1000, 1500, 2000, 2500, 3000 umm 4000 Mr/cyTKH.

Jlis moboro coenunaenusi, 3p(HEKTUBHOE KOJMYECTBO MOMKET OBbITh M3HAYAJBHO OLIEHEHO
ar00 MyTeM MPOBEIEHHs UCCIENOBAHUN Ha KJIIETOYHBIX KYJIBTYpPax, JJUOO Ha COOTBETCTBYIOIINX
SKCIIEPUMEHTAJIbHBIX MOJENIIX Ha JKUBOTHBIX, TAKMX KaK OSKCIIEPUMEHTAJIbHBbIE MOJETH Ha
MBIIIAX, MOPCKMX CBUHKAaX, IIUMIIAH3€, MapThIIKax MM TaMapuHax. COOTBETCTBYHOIINE
SKCIIEPUMEHTAJIbHBIE MOJENNW HAa JKMBOTHBIX MOIYT OBITH TaK)K€ MHCIOJB30BAHbI IS

OTIpeeNIeHUs OAXOAIIEro AUara3oHa KOHLEHTpauui U crocoO0oB BBeAeHUs. JTa HHPOPMALHS
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3aTeM MOXKET OBbITh HCIIONIb30BaHA AJISI ONpPEAeNeHHs MOAXOMALINX 103 U CIOCOOOB BBENEHUS
ana moneit. TepaneBtrueckass 3PQGEKTUBHOCTD U TOKCHYHOCTb MOTYT OBITh ONpEAENeHbI
CTaHAAPTHBIMH  (apMaLEBTUUYECKUMH  METOJAMHM Ha  KyJbTypax KJIETOK WM  Ha
SKCIIEPUMEHTAJIbHBIX JKUBOTHBIX, Hampumep, BennunHa EDsy (TepaneBTudecku >pdexTrBHas
no3a ans 50% nonyssnun) u LDsg (neranpras nosa ansa 50% nonynsiun). COOTHOIIEHHE 103,
XapaKTepPH3YIOIUX TEepaleBTUUECKHe U TOKcHdeckue dS(QexTs, npeacrasiseTr cobOoit
TEpaneBTHUECKUN WHIEKC, KOTOPbI MOXeT ObITh BbipakeH kak otHowmenue LDsy/EDs). B
KOHKPETHBIX acnekTax, 3(p(EeKTUBHOE KOJUUECTBO SIBIISIETCS TAKMM KOJUYECTBOM, MPH KOTOPOM
JIOCTUTAETCsl BBICOKAsl BEJIMYMHA TEPANEBTUYECKOrO MHAEKCA. B TOMONHUTENBHBIX KOHKPETHBIX
acTeKTax, BeJIMYMHA J103bl HAXOAWTCS B JUANA30HE LHUPKYJIUPYIOIUX B KPOBU KOHIICHTPALUH,
KOTOpast BKJIOYaeT BeanunHy EDsy mpu HeOONbIION TOKCHYHOCTBIO WM NMPH €€ OTCYTCTBHH.
BenuunHa 10361 MOKET U3MEHSTBCS B 3TOM JHUANAa30HE B 3aBUCHMOCTH OT MPHMEHSIEMOHN
JIEKapCTBEHHOH ()OPMBI, BOCIIPHUMYHBOCTH MALIHEHTA W CIIOCO0a BBEIEHUSI.

B omHOM acnekTe, B M300peTEHUH MPEIIAratoTCsl CrIocOObl MOAYIMPOBAHUS KOJIMYECTBA
HTT (6enkxa reHTHHITHHA), BKJIIOYAIOIINE KOHTAKTHPOBAHHUE KJIETOK YEJIOBEKA C COSNUHEHHEM
dbopmysl (1) mnu ero Gpopmoii. B KOHKpETHOM acmekTe, B H300pETEeHUH MPENIaratoTCsi CIIOCOOBI
Moayauposanusi komuudectsa HTT, BkirOHaromne KOHTAKTUPOBAHHE KIETOK 4YEJIOBEKA C
coenunennem (opmyisl (1) umu ero popmotii, kotopoe moaynupyet skcnpeccuro HTT. Knerku
YeJIOBEKa MOTYT OBITh MOJABEPTHYTHl KOHTAKTUPOBAHHUIO ¢ coenuHeHneM (opmydsl (I) mmm ero
¢dbopMmoii in vitro uu in vivo, HapuUMep, B OPraHU3Me HE MPHUHAIJICIKAIIETr0 K YeJIOBEUECKOMY
poAay >KMBOTHOT'O HJI B OPTraHU3ME YeJIOBEKa. B KOHKPETHOM acrekTe, KIETKH YeJIOBEeKa B3SIThI ¥
YeJOBeKa WJIM HAXOHATCS B OPraHM3Me 4YeJioBeKa. B ApyroM KOHKPETHOM aclekTe, KJIETKU
YeJIOBeKa B3ATHl y UEJIOBEKA HMJIM HAXOAATCS B OPTaHM3ME YeNIOBEKa, CTPAAIOLIEro OOJEe3HBIO
I'entunrrona (HD). B npyromM KOHKpPETHOM acmnekTe, KJIETKU 4eJOBEKa B3SThl Y YeJOBEKa WUJIH
HAXOJSATCSl B OpPraHU3Me 4YeJsioBeKa, cTpaaaromero Oonesnbto ['entunrrona (HD), BbI3BaHHOM
CAG-noBropom B rene Htt, mpuBonmsmum k morepe skcnpeccun w/wmm ¢ynkuuu HTT. B
APYrOM acleKTe, KJIETKU YeJIOBEKa B3SIThl Y UeJIOBEKa, CTpafaromero 0one3Hbto ['eHTHHITOHA
(HD). B apyrom acnekre, KJIETKH YeJIOBEKA HAaXONATCs B OpraHM3Me 4YeNIOBEKa, CTPAaJaroLIero
6onesnbto ['enturrrona (HD). B omHOM acriekrte, coemuHEeHHE MpencTaBiisieT coboil ¢gopmy
coennaenus popmyuer (I).

B koHKpeTHOM acmekTe, B H300pETEeHMH TMpeIIaraeTcsi Crocod  YCHIIEHHS
uHrubuposanusi myrtantHoro HTT, tpanckpuOupoBanHoro w3 reHa Htt, Bxmrouaromumi
KOHTAaKTUPOBaHHE KJIETOK 4esoBeka ¢ coenuHeHneM ¢opmyisl (1) mwmm ero ¢opmoii. Knerku
YeJIOBEKa MOTYT OBITh MOJABEPTHYThl KOHTAKTHPOBAHUIO ¢ coennHeHueM (opmyiel (I) mwmm ero
¢dbopMoii in vitro uiM in vivo, HampuMep, B OpraHU3MEe HE MPHHAJICIKAIIETO K YeJIOBEUECKOMY
poAy KMBOTHOTO MJIM B OPTaHU3ME YeJIOBEKa. B KOHKPETHOM acIeKTe, KIETKU YeJIOBEKa B3ATHI Y
YeJIOBEKa WM HAXONIATCS B OPraHM3ME 4YeJOBeKa. B APYyroM KOHKPETHOM aclieKTe, KIETKU
YeJIOBEKA B3SATHl y YEJOBEKA WIJIM HAXOMASTCS B OPraHU3ME YeJIOBEKA, CTPANAIOIEro OOJEe3HBIO
I'entunrrona (HD). B npyromM KOHKpPETHOM acmekTe, KIETKH 4YeJIOBeKa B3SThl y 4YeJIOBeKa HIIN

HAXOMSITCSI B OpraHU3Me dYeyioBeKa, cTpamarouiero Oose3nbio 'entunrrona (HD), BbI3BaHHOIM
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CAG-noBTopoM B reHe Htt, mpuBoAsINM K motepe SKCrnpeccuu Wi QyHKIUH HEMYTaHTHOTO
"HopmanbHoro" HTT. B npyrom acmekre, KJIETKH 4e€lIOBEKA B3SThl y YEJNOBEKA, CTPAJAOLIEro
6onesnbto I'entunrrona (HD). B npyrom acnekre, kJeTKH 4enoBeKa HaXOAATCS B OPraHU3MeE
yeyioBeka, cTpagaromero OonesHpto [entunrrona (HD). B omHoM acmekre, coenuHeHHE
npezacrasysier coboii popmy coenunenust popmysr (I).

B npyrom acmekte, B u300peTeHHMH mpemaraercs Crocod  MOAYJHPOBAHUS
unruouposanust mytantHoro HTTT, tpanckpuOupoBanHoro wu3 rena Htt, BrmrouUaromuii
BBEJICHUE HE TPUHAJICKAINEMY K YeJOBEYECKOMY POAY JKUBOTHOMY B SKCIEPHMEHTAIbHON
mozenu Oonesnu ['enrunrrona (HD) Ha skxuBoTHOM coenuuenus: ¢popmyisl (I) wiu ero Gpopmsi.
B KOHKpETHOM acrekTe, B U300PETeHNH MPeJIaraeTcsi Crocod MOAYJIUPOBAHHUS HHIHOUPOBAHUS
mytantHoro HTTT, tpanckpuOupoBaHHoro wu3 rena Htt, BKIOYaOIUH BBEIEHHE HE
NPUHAJIEKAIIEMY K YeJIOBEYECKOMY POAY *KMBOTHOMY B SKCIEPUMEHTAJIBHON MoIenu OoJe3HH
I'eatunrrona (HD) Ha »xuBoTHOM coenuHenust Gopmynsl (I) wim ero ¢opmer. B koHKpeTHOM
acrieKkTe, COeqUHEHNE peAcTaBisieT codbol Gpopmy coennnermst popmysr (1).

B npyrom acriekte, B W300peTEHHM NpEANIaraeTcs CIoco0 CHIKEHHUS] KOJHYECTBA
myTtanTHOrO HTT, BKITFOUArOIUii KOHTAKTUPOBAHUE KIIETOK YEJIOBEKa C COeqUHEHHEM (PopMyJIbI
(I) unmm ero gopmoii. B KOHKpETHOM acriekTe, B U300PETEHNH MPEIaraeTcsi Crnocod CHIKEHUS
konuuectsa MyTaHTHOro HTT, Brmro4aromuii KOHTAaKTUPOBAHME KJIETOK YEJOBEKa C
coennaenueM ¢opmynsl (I), kotopoe nHrunompyer tpanckpunimtoo myrantHoro HTT (MPHK
TeHTHUHITHHA) u3 reHa Htt. B npyrom KoHKpeTHOM acmekte, B M300pETEHHM IpeIaraercs
cnocod cHmwkennst kojumdectsa HTT, BiIrO4arommii KOHTAaKTUPOBAHHE KIIETOK YEJOBEKa C
coenuHenneM ¢opmynbl (), koropoe wuHrHOuUpyer oskcmpeccuto MmyrtantHoro HTT,
TpaHCcKkpuOupoBanHoro wu3 reHa Htt. Kuerku dyenoBeka MOryT ObIThb IOIBEPTHYTHI
KOHTaKTHPOBaHMIO ¢ coenuHeHneM ¢(opmynbl (I) mnm ero ¢opmoit in vitro wimm in Vivo,
HarpuMep, B OpraHU3Me He IPUHAJJIEKALIEr0 YeJIOBEeYeCKOMY POy S>KMBOTHOTO WM B
OpraHu3Me 4YeJoBeKa. B KOHKPETHOM acleKTe, KJIETKU 4YeJOBeKa B3SIThl Yy YeJOBEKa WM
HAXOJSATCSl B OPraHM3Me 4eJIoBeKa. B IpyromM KOHKPETHOM acreKkTe, KJIETKU YeIOBEeKa B3STHI Yy
YeJIOBEKA WJIM HAaXOISITCS B OpraHU3Me YeJioBeKa, crpanaromiero dosesnbto ['enrunrrona (HD).
B npyroMm KOHKpETHOM acheKTe, KJIETKM 4YeJOBEKAa B3SIThl Yy YEJOBEKA WM HaXOMATCS B
OpraHu3Me 4eJioBeKa, crpanarouiero donesnbto I'entunrrona (HD), BezBannoit CAG-noBTOpOM
B reHe Htt, npuBomsammm k motepe skcnpeccun w/mnu ¢pyakuun HTT. B ppyrom acnekre,
KJIETKH 4YeJIOBEKa B3STBI Y UeJOBeKa, cTpanaromiero 6onesnpto I'enturrrona (HD). B apyrom
acrieKTe, KJIETKH 4YeJIOBeKa HAaxXOIITCS B OpraHM3Me UYeJOBeKa, CTPANarolero OOJEe3HBO
I'eatuarrona (HD). B onHOoM acmekre, coennHeHHe mpeAcTaBiisieT codoi Gopmy coenuHeHUs
dopmyast (I).

B xoHkpeTHBIX acmekTax, JieueHue wiu obnerdeHue Oonesnu ['enrmnrrona (HD) c
nomMotneo coearHeHust Gopmynsl (I) wnmu ero Gopmbl (B OTAETBPHOCTH MM B KOMOWHAIMH C
JOTIONTHUTEIBHBIM  JIEKAPCTBEHHBIM CPEICTBOM) TIIO3BOJISIET JOCTUIATh TEPANEBTUYECKOTO
s¢pdexra w/mmm mnonoxurenvHOro s¢dexkra. B KOHKpeTHOM acmekre, JiedeHHe OOJIe3HU

I'earunarrona (HD) ¢ momomeio coennnenus Gopmysl (I) wmm ero Gpopmer (B OTAENIBHOCTH WU
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B KOMOMHALIUU C JOMOJHHUTENbHBIM JIEKAPCTBEHHBIM CPEICTBOM) MO3BOJISIET OCTUTATH OHOTO,
OByX win Oonee u3 cienyromux 3¢g¢ekTon: (i) CHUXKAET UM O0Jierdaer TsDKeCTb OOJie3HU
I'entunrrona (HD); (i1) 3anmepxuBaer Havano mposiieHust 6one3nu I'entunrrona (HD); (ii1)
TOpMO3UT mnporpeccupoBanue Oonesnn I'enrunrrona (HD); (1v) ymeHblIaer yacTtoTy
rOCIUTAIN3ALMI CYyOBeKTa; (V) YMEHBINAET MPOAOJIKHTENbHOCTh TOCIUTAIM3ALMHA CyOBeKTa;
(vi) yBeNMUYUBAET MPONOJIKHTEIBHOCTb JKU3HU CyOBEKTa; (Vvii) MOBBILAET KA4eCTBO >KU3HU
cyObekTa; (Vviil) CHIJKAeT YHCJIO CHMIITOMOB, aCCOLIMUPOBAHHBIX C OOJie3HbIO | €eHTHHrTOHA
(HD); (ix) cHmkaer wiau oOjierdaer TSKECTb CHUMIITOMA (CHMIITOMOB), aCCOLMHPOBAHHOTO C
6onesnpto I'enrunrrona (HD);, (X) CHMXKAeT MPOAOIKUTEIBHOCTh MPOSIBIECHHS CHMIITOMA,
acconuupoBaHHoro ¢ Oone3nbto I'entunrrona (HD); (xi) mnpenorBpammaer MOBTOPHOE
NPOSIBJICHHE CHUMIITOMa, aCCOLUMHPOBAHHOrO ¢ Oone3npto I'entmHrrona (HD); (xii) Topmosut
pa3BUTHE WJIM HAYaJO MPOSBICHHUS CUMITOMAa Ooje3Hu ['eHTHHITOHA, w/mim (Xill) TOPMO3HT
NPOTPECCUPOBAHIE CUMIITOMA, aCCOLIMMPOBAHHOTO ¢ Oone3Hbio I'enturrrona (HD).

METABOJIMTBI

B obwvem HacTosero m300peTeHHs TaKXKe BXOAUT IMPHMEHEHHE IMPOAYKTOB in Vivo
MeTa0oJM3Ma OIMUCAHHBIX B  HM300pEeTEeHHH COenuHeHWH. Takue TPOAYKTBI  MOTYT
0o0pa3oBbIBATLCS, HANPHUMEP, B pe3yJbTaTe MPOTEKAHHWs OKUCIIEHUs, BOCCTAHOBIIEHUS,
THOPONIN3a, AMUAMPOBAHUS, OSTepUPUKALMH W JPYrHX TOAOOHBIX pEAKIUi BBOAMMOIO
COEAMHEHUs], TJaBHBIM 0O0pa3oM, B pe3yJbTaTe NPOTEKaHUs (EPMEHTATUBHBIX IPOLIECCOB.
CooTBeTcTBEHHO, M300peTeHNe BKIKYAeT NPUMEHEHNE COENMHEHHH, MOJYYEeHHBIX CIIOCOO0M,
BKJIFOYAIOLINM KOHTAaKTUPOBAaHHE OMNHCAHHOIO B H300pPETEHHMM COENMHEHHs C TKaHbBIO
MJIEKOIIUTAIOLIET0 UM C MJIEKOMHUTAIOUUM B TE€UEHHE IMEepUOJa BPEMEHH, IOCTATOYHOIO IS
o0pa3oBaHust MPOAYyKTa ero Mmerabonu3ma.

Takue mnpoxykTbl OOBMHO HASHTU(PHUUPYIOT IYyT€M MPUTOTOBJIEHHS MEYEHHOT'O
PaIMOAKTHBHBIM H30TONOM (Hanpumep, ''C umi *H) H30TOMONOra OMHCAHHOTO B H300PETEHHH
COEAMHEHUs, TyTeM BBEICHHUS MEYEHHOTO pPAaJUOAKTHBHBIM H30TOINOM COCAWHEHHUS B
nojJaroleiics oOHapykeHUI0 no3e (Hanpumep, Oosnee uem mpubmusuTenbHo 0,5 Mr/kr)
MJIEKOITUTAOLIEMY, TAKOMY KaK KpbICa, MBILIb, MOPCKasi CBUHKA, co0aka, 00e3bsiHa WJIN YEJIOBEK,
nyTeM oOecmedYeHHst AOCTaTOYHOrO BPEMEHH Uil NpoTekaHust Meradonmn3sma (OOBIMHO OT
npubnusutensHo 30 cekyHI A0 mnpuOIm3uTenapbHO 30 YacOB) M MyTeM HWACHTU(DHUKALUH
NPOAYKTOB MeTabONIMYECKOro TMpeBpaIleHUs] W3 MOYM, JKEJNYH, KPOBH WM JPYIHX
Oononornyeckux obpasupl. [IpoaykTel mpeBparneHnss MOTYT OBITh JIETKO BBIACICHBI, MIOCKOJIBKY
OHH SIBJSIFOTCS "MEYEHBIMH pPAJUOAKTUBHBIMU H30TOMAMH" B pe3yJbTaTe oOOOralieHus
U30TOMaMU (Opyrue TPONYKTbI MPEBPAIICHUS MOXKHO BBIACIUTb C TIOMOLIBIO AHTHUTEI,
CHIOCOOHBIX CBSI3bIBATh BBDKUBIIME B MerTaOomute smutomnbl). CTPyKTypbl MeTabONIHTOB
OTpeneNstoT OOBIMHBIM METOJOM, HAlpHUMep, METOAOM MAacC-CIIEKTPOMETPUH HIIH METOAOM
siIepHOro MarHuTHoro pe3onanca (SIMP). Kak mpaBuio, aHammu3 mMeTaOOJIMTOB MOXKET OBITh
NPOBENEH TAaKUM JK€ CIIOCOOOM, Kak U OOBbIYHBIE MCCIIENOBAHUS METa0OJIM3Ma JIEKapCTBEHHBIX
CPEACTB, XOPOLIO U3BECTHBIE CHEIHMAINCTaM B AaHHOHN oOnactu. IlponykTel npeBpatnenus, npu

YCIIOBHM, YTO OHU He OOHApyXMBAIOTCS in VIVO B pe3yjbTaTe WHBIX NPHUYUH, NMPUMEHSIOT B
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IUAarHOCTHYECKUX HCCIENOBAHUAX I ONPEAENICHUs TEPaeBTHYECKHX 03 OMNHCAHHBIX B
N300pEeTeHNH COENMHEHMH, Aake €CIM OHHU He o0ynanaroT COOCTBEHHOH OHMOIOrHYecKoit
AKTUBHOCTBIO.

OAPMALIEBTUYECKHE KOMITO3UIINMH

ACTIeKTBl HACTOALIEr0 M300PETeHUs BKIIOYAT NpUMeHeHHe coenuHeHus: dpopmyisl (I)
win ero ¢Gopmsl B (papMaleBTHUECKOH KOMITO3MLUM JUIsl JICYEHUS WM OOJierdeHust OoJe3HH
I'entunrrona y cyObekTa, HY)KOAIOIIErOCs B 3TOM, BKJIOYarOlIee BBeneHHe 3(P(HEKTUBHOTO
konudectBa coenuHenus ¢opmynsl (I) wnm ero ¢opmbl B cMecu ¢ ogHUM wiu Oonee
(bapMaleBTHYECKH MPUEMJIEMbIMH BCIIOMOTATEIbHBIMU BEIECTBAMU.

AcCmeKkT HacTosmero u300peTeHus BKIKOYAeT NpUMEHeHHe (apMarieBTUIECKON
KoMro3uiun coeauHeHust ¢opmyiasl (I) wmmm ero ¢opmbl mpu TPUTOTOBIEHUH HabOpa,
BKJIFOYAIOLIEro (hapMaleBTHUECKYI0 KOMIO3UIUIO coenrHeHust popmyiel (I) wim ero ¢popmer u
WHCTPYKLIUH 10 BBEICHUIO COEAMHEHUS JUIA JICUeHUs WK oOsierdeHus: Oone3Hu [ eHTUHITOHA y
CyOBbeKTa, Hy KIArOIIErocsi B STOM.

Hcnonp3yeMblii B HACTOSINEM H300peTeHHMM TEpMUH "KoMmmo3umus' oOO3Ha4YaeT
NPOAYKT, BKIIFOYAIOIUN YKa3aHHbIE WHTPEINEHThl B YKa3aHHBIX KOJMYECTBAX, & TAKIKE JIFOOOH
NPOAYKT, KOTOPBIH MOJYYAKOT, MPSMO HJIM KOCBEHHO, B Pe3yJbTaTeé KOMOMHALMU YKa3aHHBIX
UHTPEIUEHTOB B YKA3aHHBIX KOJHMYECTBAX.

dapmaneBTHUECKas KOMIO3HLUS MOXKET OBITb TPHUTOTOBJIEHA C JTOCTHXKEHHUEM
¢usnonornueckn coBMecTHMOl BennumHbl pH B nuamasone or mpuOmmsurenshHo pH 3 nmo
npubnusutensHo pH 11. B koHKpeTHBIX acmekTax, (apMaleBTUYECKYI0 KOMITO3ULHIO
IPUTOTABJIMBAIOT C AOCTIOKeHHEeM BennunHbl pH ot npubnusurensuo pH 3 no npubnusurensHo
pH 7. B npyrux acnexrax, ¢papMalieBTUIECKYI0 KOMIIO3HLIMIO MPUTOTABINBAIOT C JIOCTHKEHUEM
BenmunHbl pH ot npubmmsurensHo pH 5 o npubausurensyo pH 8.

Tepmun "dapmaneBTudecku NpUEMIIEMOe BCIIOMOTaTeIbHOE BEIIECTBO" OTHOCHUTCS K
BCIIOMOTATEJIbHOMY BELIECTBY JJIsl BBEICHUS JISKAPCTBEHHOT'O CPEACTBA, TAKOTO KaK ONHCAHHBIE
B u300peTeHMHM CoequHEeHWsl. TepMHH OTHOCHTCA K J0O0OMYy  (hapMaleBTHYECKOMY
BCIIOMOTATEJIbHOMY BEIECTBY, KOTOPOE MOXKET OBbITh BBENEHO O€3 MpPOSBJICHUS YpPE3MEPHOM
TOKCUYHOCTH. DapManeBTHUECKH NpPUEMJIEMbIE BCIOMOTATENIbHBIE BELIECTBA MOTYT OBITh
BbIOpPAHbI, OTYACTH, HCXONS W3 BBOJAMMOH KOHKPETHOH KOMIIO3WIMH, & TaKXe C YYeTOM
KOHKPETHOro  crmocoba  BBENEHUs]  W/WIM  KOHKPETHOH  JIEKAPCTBEHHOH  (OPMBL
Heorpannuuparomiye npuMeps! (GapMalneBTHUECKH MPUEMIIEMBIX BCIIOMOTAaTEIbHBIX BELIECTB
BKJIFOYAIOT HOCHUTENH, PACTBOPUTENH, CTAOMIM3ATOPBI, aIbIOBAHTHI, pa30aBUTENb, W JPyrue
nonobHbie BemecTBa. COOTBETCTBEHHO, CYIIECTBYeT OONbIIOe pasHoOOpa3ue MOIXOASIINX
peuentyp ¢apManeBTHUECKUX KOMIO3ULUN Ui OINHCAHHBIX B H300pPETEHHUH COEIUHEHHH
(cmotpuTe, HapuMep, pykoBoacTBo Remington’s Pharmaceutical Sciences).

[Tonxonsimue BCIOMOTaTENbHBIE BEIIECTBA MOTYT IPEICTABIATb COOOW MOJIEKYIIBI-
HOCHUTEINH, KOTOPbIE BKJIIOYAIOT KPYITHBIE, MEAJIEHHO MeTaOOIM3UPYIOLINECS MaKpOMOJEKYJIbL,
Takue Kak OeNKM, MOJIMCaXapHpl, MOJHMOJOYHBbIE KHCJIOTBI, IOJUIIIMKOJEBbIE KHCIIOTHI,

MNOJIMMEPHBIE AaMHWHOKHUCJIOTHL, COMOJUMEPBI aMHUHOKUCIOT W HWHAKTUBHUPOBAHHBIC AHTHUTECIA.
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Jlpyrue TmpuMepbl BCIIOMOTATENIbHBIX BEIIECTB BKJIIOYAIOT AHTHOKCHIAHTBI, TakKuWe Kak
acKOpOMHOBAsI KUCJIOTA, XeJaToo0pas3yomue BemecTna, Takue kak EDTA, yrineBonbl, Takue Kak
JOEeKCTPHH, TUAPOKCHAIKMITLIEIUTIONI032, TUAPOKCHATKUIMETIIILEIUIION03a  (Hampumep,
TUIPOKCUIIPONTMIMETIII- ENT0103a, also known as HPMC), cTreapuHOBasi KUCIOTA, KUIKOCTH,
Takue Kak Macia, Boja, (pU3HOJIOrudeckuil pacTBOp, IVIMLEPUH M 3TAHOJ, YBIAXHSIIOIINE
cpeactea wiu smysbraropbl, pH Oydepupyroniue BemecTBa M Apyrue NMOJOOHBIE BEIIECTBA.
JlumocoMel  TakKe TOANANAIOT MOA  OmpeaeseHue  (papMaLEBTHYECKH  IPHEMIIEMbBIX
BCIIOMOTATEJIbHBIX BEIIECTB.

OnucanHple B m300peTeHMH  (papMaLEBTHYECKHE  KOMIO3MLUHU MOTYT  OBITh
NPUrOTOBJIEHBI B 000N  Qopme, moaxonmsmiedl isi  OMUCAHHOTO B M300peTEeHUH
npeanogaraeMoro npuMmeHeHus. Iloaxonsume GopMbl sl MEPOPATBHOTO BBEIECHUS BKJIIOYAIOT
TBEPJbIC BELIECTBA, JKUIKUE PACTBOPBL, AMYJIbCUU U CYCIEH3UH, B TO BPEeMsl KaK MOIXOJSLINE
UHTQILAOHHBIE (OPMBI U MHTASILUOHHOTO BBEACHHUS BKIIOYAIOT KUIKOCTH W MOPOLIKH.
AnbrepHaTUBHBIE (POPMBI BKJIFOUAIOT CHPOITBI, KPEMbI, Ma3H, TaOJETKH U JTHOPUIN3UPOBAHHBIE
TBEPJIbIE€ BEIIECTBA, KOTOPBIE MOTYT OBITh PECYCIIEHANPOBAHBI B (PU3UOJOTHYECKH COBMECTHMOM
pacTBOpUTENE MEPE]] BBEACHUEM.

JUis mepopajbHOrO BBEIAEHHS MOTYT OBITh NPUTOTOBIIEHBI, HAampuMmep, TaOJeTKH,
NACTUJIKH, JIEAEHIIBI, BOAHbIE WA MACIISTHbIE CYCIIEH31H, HEBOAHBIE PACTBOPBI, AUCIIEPTUPYEMBbIE
NOPOIIKH W TpaHyJbl (B TOM YHCJIE MHUKPOHH3UPOBAHHBIE YAaCTULbI WJIM HAHOYACTHLIbI),
SMYJIbCUH, TBEpPAblE WJIM MATKHE KAlCyJbl, CHPONbl WIM 3nukcupsl. Kommosummw,
NpeAHa3HaYeHHble JUIA IEePOPajbHOTO BBEACHUS, MOTYT OBITb TPUTOTOBJIEHBI JIFOOBIM
M3BECTHBIM METOZIOM TOJTyueHUs papMarieBTUYeCKIX KOMIO3ULIUHI, U TaKue KOMITO3UIIMH MOTYT
comepkatb OOHO WM Ooyiee BELIECTB, BKJIIOYAIOLIMX MOACIACTHTENH, apOMAaTH3aTOpHI,
OKpAIIMBAKOLINE BEIECTBA M KOHCEPBAHTHI, JUI TOrO YTOOBI MOJYYUTh MPEnapar ¢ MPHUSITHBIM
BKYCOM U 3aI1aXOM.

dapmaLeBTUUECKA TPHEMJIEMble BCIIOMOTATEJIbHbIC BEINECTBA, MOAXOMSIINE ISt
UCTIONb30BAaHUSI B TaOJeTKaX, BKJIIOYAIOT, HANPUMEpP, WHEPTHBbIE pa30aBHTENM, TaKUe Kak
LEJUTIOJIO3bI, KapOOHAT KalblMs WJIM HATpHs, JakTo3y, ¢ochaT KambLusi WM HATPHS,
Pa3PBIXJIMTENHN, TAKHE KaK KPOCKAPMEJUI03a HATPHsl, MONIEPEUHO CUIMTBIA MOBHIOH, KyKYPY3HbIH
KpaxMaJl WMJIM aJbCHHOBAs KHUCJIOTA, CBS3YIOIME BEIIECTBA, TaKHE KaK TOBUAOH, Kpaxmall,
JKENIATHH WM apaBUHCKas KaMmelb, U CMAa3bIBAIOLINE BEINECTBA, TAKHE KaK CTeapaT MAarHus,
CTEapPHHOBAsI KUCJIOTA WK TalbK. TabneTku MOryT ObITh O€3 MOKPBITHS UM HA HUX MOXET OBITh
HAHECEHO TMIOKPBITHE W3BECTHBIMH METOAAMH, BKIIIOYAas MHKPOHHKAICYJIUPOBAHUE, IS
3aMEIUIEHUs] pacraja W BCACHIBAHHS B JKEIYJAOYHO-KUIIEYHOM TPAKTE, B PE3yJbTaTe€ YEro
o0ecrieunBaeTCsl MPOJIOHTUPOBAHHOE NEHCTBUE B TEUEHHUE UIMTENbHOro nepuoxa. Hampumep,
MOJKET OBITh MCITOJIb30BAH MaTepHuall, 00eCIIeUNBAOLINI 3a1€P’KKY BO BPEMEHHU BBICBOOOKICHUS
IEeMCTBYIOIIETO BEIIECTBA, TAKOH KaK TJIMLEPHJI MOHOCTEAPaT WM TJIHLEPHIT JUCTeapaT, cam 1o
ceOe MIIM BMECTE C BOCKOM.

DOpMBI 17151 TEPOPATIBHOTO BBEJCHUS MOTYT OBITh TaK)Ke MPECTABIEHBI B BUAE TBEPIbIX

JKCJIATUHOBBIX KaIICyJl, B KOTOPBIX aKTUBHBIN UHIPpEAUCHT CMCIIaH ¢ HWHEPTHBIM TBEPAbIM
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pazbaBuTeNieM, HAIpUMeEp, C LEJUTIOJIO3aMHU, JJaKTO30U, GocharomM KaibLus WIH KaOJTHHOM, HJIH
B BUJAC MATKHX KCJIATUHOBBIX KallCyJl, B KOTOPBIX aKTHUBHBII UHIPEAUCHT CMEIIAaH C HeBO)IHOI‘/'I
WIA MAacJsTHOM cpenof/'l, TaKkol Kak rIMOCPUH, MNPONUICHITIMKOJIb, MOJUSTUIICHIJIUKOJb,
apaxycoBOE MAaCIIO, KUAKUI mapadyH MK OIMBKOBOE MACJIO.

B npyrux acnekrax, OnmucaHHble B M300peTeHnH (hapManeBTHYECKHe KOMITIO3ULUU MOTYT
OBITb MPUTOTOBNIEHB! B (hOpME CYCHEH3MH, BKIOYAOMNX coequHeHue ¢opmyinsl (I) mmm ero
dopmy B cmecu ¢ ogHMM miH Oojee (papManeBTUYECKH NPUEMIIEMBIMH BCIIOMOIATEbHBIMU
BCIICCTBaAMH, IMOAXOAAIIUMU JIA TIPUTOTOBJICHHSA CYCIICH3HH. B CIIC Apyrux acleKrax,
OINUCaHHBIEC B I/1306peTeHI/II/I (I)apMaL[eBTI/ILIeCKI/Ie KOMITO3MIIMU MOTYT 6BITI> IMPUTOTOBJICHBI B
dbopMe TUCTIEPTUPYEMbIX MOPOIIKOB U TPAHYJ, MOIXOMSIIUX Jisi MPUTOTOBJIEHUSI CYCIEH3UH
nyTeM 100aBiieHHsT OJHOTO WK 00Jiee BCIIOMOTaTeNIbHBIX BELIECTB.

BcnomorarenbHbIE BCLICCTBA, MOAXOAALINUE OJid MPUTOTOBJIICHUSA CycneHSHﬁ, BKJIFOYAKOT
CYCTIEHAUPYIOIHE BEIECTBA, TAKHe KaK KapOOKCHMETHIILIEIUIION03a HATPHS, METHIILIEILIION03a,
THUAPOKCUIIPONUII- METUIILEIIIFOJIO3a, aJIbTMHAT HATPUs, TOJTUBUHHUIIIIUPPOJIUAOH, TparakaHTOBas
KaM€hb, apaBI/II\/'ICKaSI KaM€b, AUCHCPTUPYHOIIUEC HIIM CMAYUBAOIIUE BCUICCTBA, TAKHUE KakK
npupoasbiii ¢pocdarun (Hampumep, JEHUTHH), MPOAYKT KOHACHCAIIMM OKCHIA ajKWIEHa C
JKUPHOH KHCJIOTOH (Hampumep, MOJUOKCUITHIIEH CTeapar), MPOAYKT KOHAEHCALMH OKCHAA
5TUJIEHA c JUIMHHOLIENOYEYHbIM anudarnueckum CIIUPTOM (Hanpumep,
FeHTaI[eKaBTI/IJ'IeHOKCI/IHeTaHOJ'I), NPOAYKT KOHACHCALIMKU OKCHAA 3THUJICHA C HEIIOJIHBIM B(I)I/IpOM,
00pa30BaHHBIM JKUPHOH KHUCJIOTOH U T€KCUTOJIOBBIM aHTUAPUAOM (HaNpUMEp, MOJIUOKCHITHUIIEH
copOuTaH MOHOOJ€aT), M 3aryCTUTENH, Takue Kak KapOoMmep, MUEeNHHbIA BOCK, TBEPABIH
napapuH wiau HeTwioBbld crupT. CyCHeH3MM MOTYT TakKXke COIepkaThb OAWH WM Oojee
KOHCEPBAHTOB, TAKUX KaK YKCYCHasi KUCIIOTA, METUJI W/WJIN H-TPOIIJI M-THAPOKCUOEH30aT, OTHO
i Oosee OKPALIMBAIOLINX BEIIECTB, OJMH WM OoJiee apOMaTH3aTOpPOB, U OAUH MU Ooee
HIOACTIACTHTENEH, TAKMX KaK caxapo3a WK CaXxapHH.

OmnucaHHbIE B I/I306peTeHI/II/I (I)apMaL[eBTI/ILIeCKI/Ie KOMITO3ULUHU MOTI'YT TAKKE€ HaXOOUTHCA
B (opme 3MyJIbCUil Macio-B-Boge. MacnsiHas ¢a3za MOXKET MPEnCTaBNIsATh COOON pacTUTETbHOE
MacJjio, TaKOe KaK OJMBKOBOE MAaCjIO WIJIH apaxMCOBOE MAcC/io, MHHEpaIbHOE MAacjo, TaKOe Kak
JKUAKUN mapauH, WK CMeCh 3TUX Macell. [1oaxonsiinye SMyIbraTopbl BKJIIOYAIOT MPUPOIHBIE
KaMeNM, TaKhe KaK apaBHICKas KaMelb W TParakaHTOBas Kamenb, NpHpOAHbIe (ocdaTumsl,
TaKMe KaK COEBBIH JICLUTHH, 3QHUPbI MJIU HEMOJHbIE 3PUPbI JKUPHBIX KUCJIOT, T€KCHUTOJIOBBIE
AHTUAPUABL, TAKHUE KaK COp6I/ITaHMOHOOJ'IeaT, U INPOAYKTBI KOHACHCAIIUU 5TUX HEIMOJIHBIX 3(1)I/IpOB
C OKCHIIOM 3THJIEHA, TAKKE KaK MOJMOKCUITUIIEH COPOUTAH MOHOOJIEAT. DMYJIbCHSI MOYKET TaKkKe
COZEePKATh MOACIACTHTEIH U apoMaTru3aTopbl. CHPOMBI U SJTUKCHPBI MOTYT OBITH PUTOTOBJICHBI
C MCTIOJIb30BaHUEM TOJICIACTUTENEH, TAKUX KaK TIULEePHH, COpOUT miu caxaposa. Takue Gopmbl
MOTYT TaKXKe COAEpKaTh CPENCTBO, YMEHBLIAKOLIEE Pa3Ipa’KeHHe, KOHCEPBAHT, apOMAaTH3aToOp
WM OKPALIMBAIOIIEe BEIIECTBO.

Kpome Toro, omucanHble B u300peTeHHMH (papMaleBTUYECKHE KOMIIO3ULUH MOTYT
HaXOJUTbCA B (bopMe CTEPUJIbBHOTO HWHBCKIIUOHHOI'O IIperaparda, TaKOTO KakK CTCPpUJIbHAA

UHBCKLIUMOHHAsA BOAHAS SMYJIbCHs WJIM MAaCJIsIHAsA CYCIICH3UA. Taxas OMYJIbCUA UJIU CYCIICH3USA
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MOXeT OBITh MPUIOTOBJIEHA W3BECTHBIMH METOAAMU C UCIOJNb30BAHUEM TTOAXOISAIINX
AUCHEPTUPYIOIINX WM CMa4dUBAIOLINX CPEACTB U CYCHEHAMPYIOIIMX CPEACTB, KOTOPBIE YXKe
ObuTH yOMsIHYTHI Bbie. CTEpUIIbHBIM MHBEKIIMOHHBIN MpenapaT MOXKET TaKKe MPEACTaBIATDH
cO0OM CTEepUIIbHBIN MHBEKIIMOHHBIN PacTBOP WJIM CYCIEH3UI0 B HETOKCHUYHOM MapeHTEPabHO
npuemMjeMoM pasOaBuTeNe WIM pPacTBOPHUTENe, TAaKOW Kak pacTBop B 1,2-mpomaHmuorne.
CrepuibHBI MHBEKIMOHHBI TpemapaT MOXeT ObITh TakKe IMPUTOTOBIEH B  (opme
IO UIM3UPOBAHHOTO MOPOIIKA. B KauecTBe mpueMiIeMbIX Cpex U pacTBOPHUTENE MOTYT OBITH
HCIIOJIb30BaHbl BOJA, pacTBOp PuHrepa m u3oToHMueckuil pacTBop xJjopuaa Hatpusa. Kpome
TOTO, B KAa4yeCTBE PACTBOPUTENSI WM CYCHEHIUPYIOIIEH Cpelbl MOTYT OBITh HCIIOJIb30BaHbI
CTepwiibHbIE Heneryune wmacia. Jlnsg 5Toif mennm MokeT OBITh  HCMOJNB30BAHO JIEOOOE
HepasJpakarollee HesleTydee Macjio, B TOM YUCJEe CHUHTETUYECKHE MOHO- WJIH AUTIULIEPUABL.
Kpome Toro, mpu mpUroTOBICHHHM WHBELUPYEMBIX JIEKAPCTBEHHBIX (POPM MOTYT OBITH TaKKe
HCIIOJIb30BAHBI KUPHbIE KUCJIOTBL, TAKUE KaK OJIEHHOBAs KUCJIOTA.

OmnwucaHHble B N300PETEHNN COENUHEHHSI MOTYT OBbITh MPAKTUYECKH HEPACTBOPHUMBIMU B
BOJIE U YMEPEHHO PACTBOPHUMBIMHU B OOJIBIINHCTBE (hapMaLEBTHUECKH MPUEMIIEMBIX MTPOTOHHBIX
pacTBOPUTENSAX M PACTUTENbHBIX Macjax, HO, Kak IpaBUJIO, OHU PacCTBOPUMBI B SKHUPHBIX
KHCJIOTAaX CO CpeOHeH JUTMHOH wemnu (HarpuMep, B KanpUIOBOW M KaIPHHOBOW KHCIIOTax) WU
TPUMIIMLEPUAAX U B 3(PUpax MPONMUISHIIIUKONS C KUPHBIMH KHCIOTAMH CO CpeAHEeH IIIMHON
nern. [loatomy, B m300peTeHHE BKIIIOYEHbI COCIUHEHUS, KOTOpbIE ObLTH MOIU(UIIPOBAHBI
NyTEM 3aMELICHUS HJIM BBEIEHUS XUMHUECKUX WIN OMOXUMHUYECKHX (PParMEHTOB, KOTOPBIE
AenaroT ux Oonee NPUrOAHBIMU JJIsI AOCTaBKM B OpraHu3M (Hampumep, IOBBINAS HX
PacTBOPUMOCTD, OMOJIOTHUECKYIO0 aKTUBHOCTD, YJIy4Ilasi BKyCOBbIE KaUeCTBa, CHIKAs TOOOYHbIE
peaklMy, U Tak Jajnee), HarpuMep, myTeM 3TepuuKaluy, TINKO3MINPOBAHNS, TErUINPOBAHNUS,
U TaK Jajee.

B KOHKpETHBIX acCIeKTaX, OIHCAHHOE B H300pPETeHHH COEJUHEHHE TOTOBAT IS
NepopaNbHOrO BBeAeHHsT B (OpME KOMIIO3WLMHM HA OCHOBE JIMIUZAA, MPUMEHSEMON st
COEMHEHHI ¢ HU3KOM pacTBOPUMOCTBIO. KOMITO3UIIMK HA OCHOBE JIMMHJA MOTYT, KaK MPaBUIIO,
MOBBIIIATH MEPOPATBHYIO OHOJOCTYMHOCTh TaKUX coenuHeHnid. COOTBETCTBEHHO, ONMUCAHHBIE B
n300peTeHnn (papMaleBTHYECKHE KOMIIO3ULMH MOTYT BKIIHOYaTh 3(()EeKTHBHOE KOJINYECTBO
coenunenus ¢opmynsl (I) wumu ero Qopmbl BMecTe, TO MeHbIIEH Mepe, C OIHHM
(apManeBTHUECKH MPHUEMJIEMbIM BCIIOMOTATENIbHBIM BEINECTBOM, BBIOPAHHBIM U3 JKHPHBIX
KHCJIOT CO CpPelHEeH JUIMHOM eny WM UX 3(QHUpPOB C MPOMWICHIINKONIeM (Harmpumep, 3Gupos
NPONMJICHIJIUKONS CO CBhENOOHBIMU JKMPHBIMH KHCJIOTAMH, TAaKUMH KaK KamnpuioBas W
KalpUHOBAsl JKUPHBIE KHUCJIOTBI) W C (PapMaLeBTHUECKH TPHEMIEMbIMH TTOBEPXHOCTHO-
AKTUBHBIMH BELIECTBAMH, TAKUMH Kak nojrcopOar 20 nmm 80 (Takke Ha3bIBa€MBbIH Tween® 20
nm Tween® 80, COOTBETCTBEHHO) WJIM THAPHPOBAHHOE KACTOPOBOE MACIIO MONHOKCHI 40.

B npyrux acmekrax, OHOZOCTYIHOCTh HU3KOPACTBOPUMBIX COCOUHEHHH MOXKET OBITh
NOBBILIEHa IMyTeM ONTHMU3ALMKU pa3Mepa YacTUL, B TOM YUCJIE€ IyTEM MPUTOTOBJIEHUS

HaHOYAaCTHUL HJIHU HaHOC}’CHeHSI/Iﬁ C IOMOIIbKO METOAOB, XOPOIIO HM3BCCTHBIX CICIUAINCTAM B
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naHHOW obOnactu. POpMBI COSTUHEHUs, MPUCYTCTBYIOLIME B TaKUX IMpernaparax, BKIIOYAIOT
amop(HbIe, YACTHYHO aMOP(HbIE, YACTUYHO KPUCTALIMISCKUE UITH KPUCTAIUTUUECKUE (POPMBL.

B ajpTepHAaTHUBHBIX acrmekTax, (papMaleBTHYECKas KOMIIO3ULUS MOXKET JOMOJHHTEIbHO
BKJIIOYATh OJUH WK OoJjiee YCHIIUTENeH PacTBOPUMOCTH B BOJE, TAKMX KaK LMKJIONEKCTPHUH.
HeorpanuuuBaromuye  mpuMepbl  [HUKJIOAEKCTPUHA  BKJIIOYAOT  THMAPOKCHIPONMIIBHBIE,
T'MAPOKCHUITUIIbHBIE, TIIFOKO3WIIbHbBIE, MAaJbTO3MIBHBIE U MAJIbTOTPHO3WIBHBIE TPOU3BOAHBIE O-,
B- wm y-muknonekctpuHa, W rugpokcunponmi-f-uuknonexkctpu (HPBC). B xoHkpeTHBIX
acriexTax, (papMaleBTUYeCKasi KOMIIO3HLKMS AOMONHUTeNbHO BKitodaeTr HPBC B muamasone ot
npubnusutensHo 0,1% no npubnmsurensHo 20%, ot npubnusutensHo 1% 10 MpUONIU3HTENBHO
15%, wmu ot npubnusutenvHo 2,5% no npudmmsurensro 10%. KonxuyecTBo HCMONB3yeMoro
YCUJIUTENIS] PACTBOPHUMOCTH MOJKET 3aBUCETH OT KOJIMYECTBA COEANHEHNUS] B KOMITO3HLIUH.

[TOJIYUEHUE COEJIMHEHWI

OBIIMUE METO/1bI CUHTE3A

OnucanHble B M300peTeHMH OOLIMe METOIbl MOJYYeHHS OMHCAHHBIX B HM300peTeHUH
coenunennit popmyis (I) wmm ux Gopm npeacrapistoT coOOH CTaHIAPTHBIE XOPOIIO U3BECTHBIE
METOIbl CHHTe3a. MHOTHE M3 HCXOAHBIX MAaTE€PUAJIOB MPOU3BOLATCS MPOMBIILIIEHHOCTBIO HJIH,
€ClIi OHH KOMMEPUYECKH HEIOCTYMHBbI, TO OHH MOTYT OBbITh TOJY4Y€Hbl OMUCAHHBIMH HHUXKE
METOJAMH C HCIOJIb30BAHUEM METOJMK, H3BECTHBIX CIELHMAINCTaM B IaHHOW OOJacTH.
IIpencraBneHHble B HW300PETEHHWH CXEMbl CHHTE3a BKJIIOYAIOT HECKOJBKO CTAIHMi pPEaKiMH,
KQKIYI0 W3 KOTOPBIX OCYIIECTBJIAIOT CAMOCTOATENIbHO W MOIYT MPOBOAMUTH C JIFOOOM
MPEIIeCTBYIOMISH WM TOCenyomel craaueld win 0e3 Hux. Jlpyrumu cioBamu, Kakmas U3
OTAEJbHBIX CTaJUI PEaKLUU MPEICTABICHHBIX B M300PETEHUH CXEM CHHTE3a PacCMaTPUBAETCS
OTZEJNBHO.

Cxema A.

Coenunenusi popmyner (I), tme R; mpencraBmser coboii Cs jgUUKIOANKHIBHBIE WU
reTepOLIMKIIMIbHBIE  KOJIBIIEBbIE CHUCTeMbl, W R, mpencraBiser coOoil  (eHUIbHBIE,
reTePOLIKIIUIbHBIE HJIA T€TePOAPUIIbHBIE KOJIBLIEBbIE CUCTEMbI, MOT'YT OBbITh MMOJyYEHbI, KaK

IOKa3aHO Ha cXeMe A HUXKE.

HoN W _Xo HaN W, X N o %o No Wo R,
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’W3 1—2,_ ’W3 N\ ( )2 R2 \ ~ W3
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Coenunenne Al (rme X; u X, IpeAcTaBisIIOT COOOH HE3aBHCUMO OpOM, XJIOpP M APYTrOi
nonoOHbIH 3aMecTuTenb, W, u W3, peacrasisitor coboii HezaBucumo CH wnu N) npeBpammaroT
B COeNUHEHHE A2 TyTeM IPOBEACHHUS PEaKIHH HYKICO(PMIBHOTO 3aMEIeHHs] C MEPBUYHBIM
aMHHOM B TPUCYTCTBHM IOAXOJAINEro ocHoBaHUs (Takoro kak EtsN m mgpyroe momoOHoe
OCHOBAaHHE) B TOAXOMALIEM pACTBOpHUTENE (TaKOM KakK JAEKaHON WM APYrod MOAOOHBIH
pactBopuTenb). B kauecTBe BapwaHTta, coequHeHue Al mpeBpamaroT B coenquHeHue A2 myTem
MIPOBENCHUS] PEAKLUU KPOCC-COUYETaHUsl C MEPBUYHBIM AMHUHOM B NPUCYTCTBUM MOAXOASLIETO

karanu3aTopa (takoro kak RuPhos Pd G2 u npyroit momoOHBIN KaTanu3aTop) U OCHOBaHHS
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(Takoro kak TpeTOYTOKCHI HATpUs U JpPyroe nogoOHOE€ OCHOBAaHHE) B COOTBETCTBYIOIIEM
pacTBopuTesnie, TakoM Kak 1,4-muokcaH u Apyroi mompoOHbIN pactBoputenb). CoenuHenue A2
NpEeBpalatoT B coenuHeHue A3 myTeM MOCJHEA0BAaTEIbHOTO MPOBEACHUS  pPeakLui
INa30TUPOBAHUSA/IMKIN3AIMU TIpU  00paboTKe € IOMOLIBIO COOTBETCTBYIOLIEIO peareHra
(TakOro KaKk HUTPUT HATPHS U OPYrod MOJOOHBIN peareHT) B COOTBETCTBYIOIIEM PACTBOPHTEINE
(TakOM Kak YKCyCHash KHUCIOTa W Jpyrod mnomoOHbIii pactBoputens). CoenuHeHne A3
NpeBpalaloT B coequHeHne A4 myTeMm INpoBeaeHus peakuuu coderaHus Cy3yku ¢ apui- WIn
reTepoapuiIOOPOHOBON KHCIOTOW (MM C THHAKOJIOBBIM 3(GUpOM OOPOHOBOW KHCJIOTHI) B
NpUCYTCTBUH Katanm3aropa (takoro kak Pd(dppf)Cl, m apyrodi momoOHBIH KaTamu3aTop) U
ocHoBaHusl (Takoro kak BomHbid pactBop KyCOs; u npyroe mnomoOHOE OCHOBaHHE) B
NOJXOALIEM pacTBOpuUTeNie (TaKOM Kak 1,4-muokcaH W APyrod momoOHbIH pacTBopuTenb). B
KaueCTBE BapuaHTa, COoenNMHEHHe A3 mpeBpallaroT B coeauHeHue A4 myTeM NOpOBeneHUs
peakunu coderanusi CTH/UIA C apHJI- WM TE€TEPOAPHIICTAHHAHOM B MPUCYTCTBHH KaTaln3aTopa
(takoro kak Pdy(dba); m nmpyroit momoOHBIN Karamu3aTtop), nura€aa (takoro kak X-Phos u
apyroi momoOHBIN JuraHn) U ocHoBaHus (Takoro kak CsF u mpyroe momoOHOe OCHOBaHUE) B
MOIXOASIIeM pacTBopuTeie (TakoM Kak 1,4-mrokcaH W APyroil MmomoOHBIH PacTBOPHUTEND).
JIroOble 3amuTHBIE rpynmsl HA Ry 1 Ry yransroT nmpu 00paboTke COOTBETCTBYIOIINM PEareHTOM
(rakum kak HCl B nuokcane auokcas st Boc 3almuTHOM rpynmbl B Apyroi mogoOHbIH peareHT)
B MOJIXOJISIIIIEM PacTBOpUTENIE (TAKOM KaK TUOKCAH W IPYroi MOJOOHBIH PaCTBOPUTEND).

Cxema B.

Coemunenusi popmyner (1), rme R; mpencrasmser coboii Cs jolUKIOANKUIBHBIE WIIH
reTEePOLMKIIMIbHBIE  KONIBLIEBBIE CUCTeMbl, H R, mnpeacrasmser coboil (eHUNbHBIE,
reTepOLIMKIIMIbHBIE WM T'eTePOAPUIIbHBIE KOJBLEBbIE CUCTEMbl, MOTYT ObITb IMOJYY€HBI, Kak

IIOKa3aHo Ha cxeMe B Huxe.
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Coenunenne Bl (roe X; u X, npeactaBisitoT coOoi HE3aBUCHMO OpoOM, XJIOp U Ipyrue
nonobublie 3amectutenu; Wa u W3, npeacrasisitotr coboii Hesasucumo CH uimu N) mpespatmarot

B coennHeHWe B2 myTeM TMpoBeNeHUs TOCIENOBATENIbHBIX pEeaKUUid HYKJIeO(QHIBHOTO
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3aMelneHus/uKkIn3auuu npu obpadorke ¢ momorpio runpasuHa (R NH2NH») u nogxopsimero
ocHoBaHus (Takoro kak EtsN u mpyroe momoOHOe OCHOBaHHE) B MOAXOIAIIEM PAaCTBOPHUTENE
(TakoM Kak MeTaHON W Jpyrod momoOHbIi pactBopuTens). Compound B2 mpespammaror B
coenuHeHne B3 myrem mposemeHus peakuun coderaHuss Cy3yku C  apuwi- WM
reTepoapuiIOOPOHOBON  KHCJIOTOW (MJIM MHHAKOJOBBIM 3(UpPOM OOPOHOBOH KHCJIOTHI) B
npucytcTBur Karanusaropa (takoro kak Pd(dppf)Cl, m apyroii momoOHbIN KaTanu3aTop) u
ocHoBaHus (Takoro kak K,COs u npyroe monoOHOe OCHOBaHME) B MOAXOAIIEM PAaCTBOPHUTEIIE
(takxom kak 1,4-mMokcaH W JAPYroil momoOHBIM pacTBOpPUTENb). B KkadecTBe BapuaHTa,
coenuHeHne B2 npespamatot B coennHenue B3 myrem nposenenus peakuuu couetanus Ctuia
C apwji- WIM TeTEepPOAPHIICTAHHAHOM B MPUCYTCTBUH Karanmu3atopa (Ttakoro kak Pdy(dba); u
Apyroi MogoOHBIN KaTanu3aTop), uranaa (Takoro kak X-Phos u apyroii mogoOHbIi Iurann) u
ocHoBaHusl (Takoro ka CsF m apyroe mogoOHOe OCHOBaHHE) B TMOAXOMSLIEM PAaCTBOPUTEINE
(Takom kak 1,4-muokcaH u npyroit mopoOHbIi pacTBoputens). Coennnenne B3 mpeBpamaroT B
coennHeHne B4 myrem oOpaboTku akTuBHUpoBaHHBIM TpudiaroMm (takum kak Tf,O mmm TH,NPh
U Apyroi momoOHbI TpudaaT) B MPUCYTCTBUU MOAXOISIIEro OCHOBaHMS (Takoro kak EtsN u
Apyroe nogoOHOe OCHOBAHKE) B MOAXOASIIEM PACTBOPHUTENE (TAKOM KaK AMXJIOPMETAH U APYroi
nonoOHbeIN pactBoputens). Compound B4 mpespamaroT B coenunenne BS myrem mpoBeneHus
peaKkIuy THAPHPOBAHUS C MCIIOJIB30BAHMEM COOTBETCTBYIOINErO MCTOYHHMKA BOAOpOAa (Takoro
Kak (hopMuaT aMMOHUS U IPYTOi MOOOHBIM HCTOYHUK BOAOPOAA) B IPUCYTCTBUU MOIXOASIIETO
karajmm3atopa (takoro kak Pd(dppf)Cl, m npyroii momoOHBIA KaTtaau3aTop) B MOIXOISIIEM
pactBopurenie (TakOM Kak TerparuapodypaH U Apyroi momoOHbI pacTBopuTenb). JIroOble
3amuTHbIe rpynnel Ha Ry u Ry ynanstor nmpu o6paboTke COOTBETCTBYIOIIMM PEAreHTOM (TaKUM
kak HCl B nuoxcane st Boc 3amuTHON rpynmnsl U Apyroi nogoOHbIi peareHT) B MOAXOISIEM
pacTBopuTene (TakoM Kak JHOKCAaH U APYTroil MOJOOHbIH PAaCTBOPUTED).

Cxema C.

Coenunenust popmynsr (I), rme R; mpencrasnser coboii Cs 1olHMKIOANKUIBHBIE WU
reTEePOLMKIIMIbHBIE  KOJNIBLIEBbIE CUCTeMbl, W R, mnpexacrasiaser coboii (eHUIbHbBIE,
reTEePOLMKIIMIbHBIE MM T€TePOAPUIIbHBIE KOJBIIEBBIE CHUCTEMBI, MOTYT OBITh MOJYYEHBI, KaK

nokasado Ha cxeme C HIDKeE.
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Coenunenne C1 (roe X; u X, npeacTaBisitoT coOOH HE3aBUCHMO OpOM, XJIOp U Ipyrue
nonobuble 3amectutenu; W, u W3, npeacrasisitor coboii Hesasucumo CH wuimu N) mpesparmarot
B coenuHeHne C2 myreM npoBeneHus peakiuu coderanusi Conoramupsl ¢ TMS-3amumeHHbIM
alleTUJIEHOM B NPHUCYTCTBUHU MOAXOASIEro karanuzaropa (takoro kak Pd(PPhs),Cl, u npyroit
nonoOHbIi katanusatop u Cul u apyroi mogoOHbBIN KaTannu3aTop) U MOAXOASILIEr0 OCHOBAHUS
(takoro kak EzN u apyroe moxxojsiiee OCHOBaHKE) B TOAXOMSAIIEM PAaCTBOpPHUTENE (TAKOM Kak
ALIETOHUTPHI U Jpyrod nopoOHsIi pacTBoputens). Coenunenne C2 npeBpaiaroT B COSIMHEHHE
C3 nyrem HarpeBaHusi B MOAXofsieM pactBopureie (Takom kak DMF u npyroii momoOHbIi
pacTBOpUTENb) B MPUCYTCTBUHM MNOIXOAsiero ocHoBaHus (takoro kak K,CO; wu npyroe
nonobHoe ocHoBanue). CoenmHenune C3 mpeBpamaroT B coenuHeHne C4 myTeM MpOBENEHUs
peakumu codetanust Cy3yku C apujl- WIK TeTepoapriiOOPOHOBON KUCIOTOH (MM MMHAKOJIOBBIM
s¢upom OOPOHOBOI KUCIIOTHI) B MPHUCYTCTBUH KaTanu3aTopa (takoro kak Pd(dppf)Cl, u npyroii
noOOHBIN KaTaU3aTop) U OCHOBaHUs (Takoro kak BogHbIi pactBop K,COs u apyroe nogodHoe
OCHOBaHHE) B TOAXOASIIEM pacTBopuTesie (TakoM Kak 1,4-AMOKCaH W APyroil momoOHBIM
pactBopurens). B kauecTBe BapuaHTta, coenuHenrne C3 mpeBpamiaroT B coennHeHue C4 mytem
npoBeneHus1 peakuuu coderaHuss CTUUa ¢ apuil- WIIM TeTepOAPHIICTAHHAHOM B NPHCYTCTBUU
karajgn3aTopa (takoro kak Pdy(dba); u mapyroit mogoOHBIN KaTamu3aTop), JIUranaa (Takoro Kak
X-Phos u npyroit momoOHbIi nurann) u ocHoBanus (takoro kak CsF um apyroe momoOHOe
OCHOBaHHE) B TOAXOASINEM pacTBopuTesie (TakoM Kak 1,4-AMOKCaH U APyroil MomOOHBIH
pactBopurens). Coenunenne C4 npespamator B coeanaenne CS5 (roe X3 npencrasisier coboi
fion, OpoM ® npyroil moOmOOHBI 3aMeCTUTENb) IyTEM TaJOr€HUPOBAHUS C ITOMOIIBIO
nogxozsmero peareHra (takoro kak NIS u npyroil momoOHBIM peareHT) B MOAXOISIIEM
pactsopurene (takom kak DMF u npyroii nomoGHblii pactsoputens). Coenunenne C5
npeBpamaloT B coeauHeHue C6 myTeMm npoBeaeHus peakuuu couetaHuss Cy3yku C
Heo0s3aTeNIbHO 3aMEIIIEHHBIM M COOTBETCTBYIOIIUM 00pa30M 3aIIUIIEHHBIM aMUHOCOAEPIKAIINM
LUKJIOAJIKUJI/ IIUKJIOAJIKEHIJT TTMHAKOJIOBBIM 3(UPOM OOpPOHOBOH KHCJIOTHI B TMPHCYTCTBUU
karajguzatopa (takoro kak Pd(dppf)Cl, u apyroit nogoOHbIi KaTalu3aTop) U OCHOBAHUS (TaKOro
kak Bomsbiil pactBop K,COs m npyroe mogoOHOE OCHOBaHHE) B MOAXOISINEM pPACTBOPUTENE
(takxom kak 1,4-muokcaH W JAPYrodl MOAOOHBIM pacTBOpHUTENb). B kadecTBe BapuaHTa,
coennaenne CS5 mpeBpamaroT B coeauHeHne CO6 myTeM MNPOBEACHUS PEAKLHUU COYETAHUS
Hernmm ¢ HeoOsi3aTeNbHO 3aMEINEHHBIM M COOTBETCTBYIOIIMM 00pa3oM  3allUINEHHBIM
raJIOTeHUZIOM aMHHOCO/IEPIKAIIETO IUKIOANKIIILMHKA B MPUCYTCTBUH KaTaIn3aTopa (TaKoro Kak
Pd(dppf)Cl, u apyroit mogoOHbBIH KaTaau3aTop) B MOIXOASIIEM pacTBOpuTeNe (TakoMm Kak 1,4-
IUOKCaH W APyroil momoOHbIil pactBoputenb). Ilocie oOpabOTKM ¢ MOMOIIBIO peareHTa s
yIaJeHUs 3alUThl, KOTOPbIH COOTBETCTBYET MCIOJIb3YEMOH 3aluTHOM rpynme (takoro kak HCI
B JOMOKcaHe Iuisi Boc 3ammrHON Tpymmel M Apyrod momoOHbIN peareHt), coexnmHeHune C6
npeBpamaoT B coenuHenne C7. B crnywasx, korga B KOJblie, COAEPIKAILIEM aMUHOTPYIITY C
OCHOBHBIMH CBOICTBaMH, CYIECTBYET HEHACHIIIEHHOCTb, COEIMHEHNE MOXET OBITh MPEBPALIEHO

B TIOJTHOCTBIO HACBIIEHHBINA aHayior B arMocdepe Hy B momxopsiiem pactBopurelne (TakOM Kak
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METaHOJI U IPYTroi MOJOOHBIN PacTBOPUTENb) U B IPUCYTCTBUHU Katajm3aropa (Takoro kak 10%
Pd/C u npyroii monoOHBIN KaTaIu3aTop).

Cxema D.

Coemunenusi popmyner (1), rme R; mpencrasmser coboii Cs joLHUKIOANKUIBHBIE WU
reTepOLIMKIIMIbHBIE  KONbIIEBbIE CHCTeMbl, U R, mnpexncraBmsier coboli  (eHmIbHBIE,
reTepOLIMKIIMIbHBIE WJIM T'€TepOApUIIbHBIE KOJIBLIEBBIE CHCTEMbI, MOTYT OBITh IOJYyY€HBI, Kak

IIOKa3aHo Ha cxeMe D Huxe.
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Coemnnenne D1 (rme X, X; u X3 npencraBisitoT coO0Ol He3aBHCHUMO OpoM, XJIOp H
apyrue monoOHbele 3amecturenu; W, u Wi, mpeacrasisitor coboit Hesasucumo CH wmmm N)
npeBpamaloT B coexauHeHue D2 nmyrem nposeneHust peakuun couetaHus Cy3yku C
BUHUJIMMHAKOJIOBBIM 3(pHpOM GOPOHOBOW KHMCJIOTHI B NMPHUCYTCTBHM KaTauu3aropa (TaKOro Kak
Pd(dppf)Cl, u npyroii momoOHBIN KaTaau3aTop) M OCHOBaHUS (TAKOrO Kak BOIHBIN pacTBOP
K>CO3 u apyroe nogoOHOE OCHOBaHHE) B MOIXOASILIEM pacTBOpUTeNe (TakoM Kak 1,4-TuoKcaH
u apyroi mopoOHbIi pacTBoputens). Coenunenne D2 mpespamaror B coenuHenue D3 myrem
HarpeBaHusi ¢ mnepBuuHbiM amuHOM (R;NH,) B momxomsimem pactBoputene (TakOM Kak
AlETOHUTPUJI U APYroi mogoOHbIi pactBoputenb). Coenunenne D3 npeBpaiaroT B COeTUHEHHE
D4 nyrem mnpoBenmeHusi peakuuu couetaHuss Cy3ykd ¢ apui- WM TeTepoapuiOOpOHOBOM
KHUCJIOTOH (WMJIM MHHAKOJIOBBIM 3()HPOM OOPOHOBOH KHCJIOTHI) B MPUCYTCTBHH KaTaJU3aTOpa
(taxoro kak Pd(dppf)Cl, u npyroii momoOHBIN KaTaIu3aTop) U OCHOBAHHMSI (TAKOTO KaK BOJHBIM
pactBop K>,CO3 u apyroe nmomoObHOe OCHOBaHUE) B TIOIXOSIIEM pacTBopuTese (TakoMm Kak 1,4-
OUOKCAaH W Jpyroil mnomoOHBIA pacTBOpuTenb). B kauectBe BapuaHTa, coenuHerune D3
npeBpamaT B coequHeHne D4 myrem npoBeneHus peakuyn coderaHus CTwia ¢ apui- WK
reTepOApUIICTAHHAHOM B TMPHUCYTCTBUHU Karaimm3atopa (takoro kak Pdx(dba); u pmpyroi
nofoOHBIA KaTanu3aTop), Jurasga (takoro kak X-Phos um apyroit monmoOHbIA JuraHm) u
ocHoBaHus (Takoro kak CsF u ppyroe momoOHOe OCHOBaHHE) B IOAXOISIIEM PACTBOPHUTENE
(Takom kax 1,4-nuokcaH W Apyro# monoOHeIH pacTBopurens). Coenunenne D4 mpespaimaroT B
coennHeHue DS myrem 00palOoTKM € MOMOILIBIO COOTBETCTBYIOIIETO OKHCIUTENS (TAaKOro Kak

OUOKCHJI MapraHLa U Opyroi MogoOHbIH OKHUCIUTENb) B IOAXOASIIEM pacTBOPUTENE (TAaKOM Kak
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TOJIyOJI U Apyroil momoOHbIil pacTBopuTens). JIroObie 3amurHble rpynnsl Ha Ry u Ry ynamsor
nipu 00padoTKe COOTBETCTBYIOIINM peareHToM (TakuM kak HCl B auiokcane nist Boc 3ammurHON
TPYIIBI U ApYroil MomoOHbIM peareHT) B MOAXOASLIEM pacTBOpUTENe (TAaKOM KaK JUOKCAaH M
APYroi NoJoOHBINH pACTBOPUTEIND).

Cxema E.

Coenunenusi popmyner (I), tne R; mpencrasmser coboit Cs joUUKIOANKHIBHBIE WU
reTepOLIMKIIMIbHBIE  KOJIBIIEBbIE CHUCTeMBl, W R, mpencraBiser coboil  ¢eHubHbIE,
reTEePOLMKIIMIbHBIE MM T€TePOApUIIbHBIE KOJBIIEBbIE CHUCTEMBbI, MOTYT OBITb MOJYYEHBI, KaK

IOKa3aHo Ha cxeMme E Hipke.
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Coenunenne El (rne X; u X, npencraBisror coboi HE3aBHCUMO OpoM, XJIOp U Apyrue
nonobublie 3amectutenu; Wa u W3, npeacrasisitor coboii Hezasucumo CH uimu N) mpesparmarot
B coeauHeHue E2 nmyTreM nociaenoBaTenbHOrO NPOBEACHUs PeaKLUi KOHIEHCALMH/ IINKIIN3ALUH B
NPUCYTCTBUH MOAXOSINEro ocHoBaHus (takoro kak EtsN m npyroe momoOHOe OCHOBaHHE) B
NOAXOJSIIIEM pPacTBOpUTENEe (TAaKOM Kak AaleTOHUTPHJI M APYrod MOmOOHBI PacTBOPUTEND).
Coenunenue E2 npespamaror B coequnenue E3 myrem TIPS 3amursl ruipOKCUIBHON TpyIIIbL
IyTeM HCIOJIb30BaHUSI COOTBETCTByIOLIero pearenta (takoro kak TIPSCl wmm TIPSOTf u
APYyroi MOAOOHBIN peareHT) B MPUCYTCTBHH MOAXOSIIEr0 OCHOBAHUS (TaKOrO KaK MMHIA30J1 U
apyroe momgoOHOe OCHOBaHME) B TOAXONALIEM pacTBopurene (takom kak DMF u ppyroi
nonobHbIl pactBoputens). Coennnenue E3 npeBpainarot B coenuHenne E4 myreM npoBeneHwMsI
peakumu coueranus Cy3ykd C apuil- WIH TeTepoapriiOOPOHOBOM KUCIOTOH (MM IMMHAKOJIOBBIM
s¢upom OOPOHOBOI KUCIIOTHI) B MPHUCYTCTBUH Katanu3aTopa (takoro kak Pd(dppf)Cl, u npyroii
noOOHBIN KaTaIU3aTop) U OCHOBaHUs (Takoro kak BomHbIi pactBop KoCOs u apyroe nogodHoe
OCHOBaHHE) B TOIXOASINEM pacTBOpuTeNe (TakoM Kak 1,4-AMOKCaH U APyroil momoOHBIM
pactBopuTenb). B kadectBe BapmaHTa, coenuHenue E3 mpespamaroT B coenuHeHue E4 myrem
npoBeneHus: peakuuu coderanus CTU/a € apui- WM IeTepOoapUICTAHHAHOM B MPHUCYTCTBUU
karajgm3atopa (takoro kak Pdx(dba)s u mapyroit mogoOHBIN KaTamu3aTop), Juranna (Takoro Kak
X-Phos u npyroit momoOHbIii nurann) u ocHoBaHusa (takoro kak CsF um apyroe momoOHOe
OCHOBaHHE) B TOAXOASIIEM pacTBopuTesie (TakoM Kak 1,4-AMOKCaH W APYroil MomOOHBIM
pactBoputens). Coennaenne E4 npespammator B coequHenne ES myreM npoBeneHus THIPOIIN3a

METHJIOBOTO 3(Hpa B NMPUCYTCTBUH MOAXOASALIETO OCHOBAaHUS (TAaKOrO Kak BOJHBIH pacTBOP
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NaOH u npyroe mogoOHOE OCHOBaHHE) B MOAXOSIIEM PAacTBOpHUTENE (TAKOM KaK METaHON U
Apyrol momoOHBIH pPacTBOPHUTENb), 3aT€M JAEeKapOOKCHJIMPOBAHUS IONYy4YEeHHOH KapOOHOBOH
KHUCJIOTHI TIPY HArpeBaHHWU B COOTBETCTBYIOLIEM pactBopurene (takom kak DMSO u npyroi
nonoOHbIi pacTBopurens). Coennnenne ES mpespawmaroT B coenunenne E6 mytem o6paboTku ¢
NIOMOIIBIO aKTUBHPOBaHHOTO Tpudiata (takoro kak TH,O wmm TfrNPh m ppyroit momoOHbIit
TpudaT) B MPUCYTCTBHHM NOAXOISIEro ocHoBaHus (takoro kak EtsN m npyroe momoOHOe
OCHOBaHME) B NOAXOJSIIEM pacTBOpHTeNe (TAKOM Kak AMXJOPMETaH M APYroil NomoOHBIN
pactBopurenb). Coenunenne E6 mpeBpamaror B coenuHeHue E7 myTem mpoBeAeHUs peakuuu
couetanusi Cy3ykum ¢ HeoOs3aTeNbHO 3aMEIIeHHbIM U COOTBETCTBYIOLIUM  00pa3om
3aIMUINEHHBIM  AMHHOCOAEPKAIIMM  LIUKJIOAJKIII/LIUKJIOANIKEHU  [MHHAKOJIOBBIM  3(upom
OOpOHOBOI KHCJIOTBI B MNPHUCYTCTBUM Kartanusatopa (takoro kak Pd(dppf)Cl, u ppyro#
nonOOHBIN KaTaIu3aTop) U OCHOBaHUs (Takoro kak BonHbIid pactop K,COs u apyroe nogodHoe
OCHOBaHHWE) B TOAXOASINEM pacTBopuTesie (TakoMm Kak 1,4-AMOKCaH U APYroil momoOHBIM
pactBopurens). B kadectBe BapuaHTa, coenuHeHue E6 mpespamaroT B coenuHeHue E7 myrem
NPOBENEHUs peakUnu coueTanus Hernmmm ¢ HeoOs3aTebHO 3aMEIEHHBIM U COOTBETCTBYIOIIUM
00pa3oM 3alHIIEHHBIM TaJIOT€HUIOM aMHHO-COAEPIKAIIEro LUKIJIOAJIKIILUHKA B MPUCYTCTBUH
karajgm3atopa (takoro kak Pd(dppf)Cl, m mpyroii momoOHBIA KaTtaau3aTop) B MOIXOISIIEM
pacTBoputene (TakoM Kak 1,4-IroKcaH U Apyroi nmopoOHbIH pacTBOpUTeNh). B ciaydasx, korna B
KOJIblle, COZiep KallleM aMUHOTPYIIITy C OCHOBHBIMH CBOMCTBAMM, CYIIECTBYET HEHACHIIIIEHHOCTD,
COEAMHEHHE MOXET OBITh MPEBPALIEHO B MOJHOCTHIO HACHIEHHBIN aHanor B atMochepe H, B
NOAXOMALIEM pacTBOpUTENe (TAaKOM KaK METAaHOJN M JPYroil momoOHbIM pacTBOPUTENb) U B
NPUCYTCTBUH KaTanuzaTopa (takoro kak 10% Pd/C u apyroit nogobHslit kaTtanuzarop). JlroObie
3amuTHble rpynnsl Ha Ry u Ry ynansror nmpu oOpaboTke COOTBETCTBYIOLIUM PEAreHTOM (TakUM
kak HCI B nuokcane miist Boc 3ammrHON rpynmsl U APYroil NOAOOHBINH peareHT) B MOAXOASIIEM
pacTBopuTene (TakoM Kak JHOKCAaH U APYroil MOJOOHbIH PAaCTBOPUTED).

Cxema F.

Coenunenust popmynsr (I), rme R; mpencraBnser coboii Cs 1olMKIOANKUIBHBIE WU
reTEePOLMKIIMIbHBIE  KOJIBLEBbIE CUCTeMbl, W R, mnpexacraBiaser coboil (eHWIbHbBIE,
reTEePOLMKIIMIbHBIE HIJIH T€TePOAPUIIbHBIE KOJBIIEBbIE CHUCTEMBI, MOTYT OBITh IOJYYEHBI, KaK

IOKa3aHo Ha cxeMe F HuKe.
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Coenunenue F1 (roe X; u X, mpencraBisitoT cob0il HE3aBUCUMO OpOM, XJIOp M Ipyrue
nonobHble 3amecTutenu; Wa u W3, npeacrapisitor coboii Hesasucumo CH umu N) mpeBparnarot
B coenuHeHHe F2 myTeM MpOBEAEHUS peakuu HYKJICOQUIBHOrO 3aMELICHUs C METHI 2-
THIPOKCHALIETATOM B TMPHCYTCTBUH TOAXOIAINEro OcHoBaHUs (Takoro kak NaH wu ppyroe
nogo0HOe OCHOBaHME) B monmxozsmeM pactBopurene (takom kak THF um npyroit momoGHbIH
pactBopurens). Coenunenne F2 mpespamaror B coequHeHne F3 myTeM mpoBeneHHs] peakluu
LUKIN3aUuu pu 00paboTKe COOTBETCTBYIOIIMM OCHOBaHMEM (TakuM kak NaOMe u nmpyroe
nogo0HOe OCHOBaHME) B noxxozsmeM pactBopurene (takom kak THF um npyroit momoGHbIi
pactBopurens). Coenunenue F3 mpespamaror B coenuHenne F4 myreM mpoBeneHHs peakLuu
couetanusi Cy3yKH C apuiI- WK TeTepoapryiOOPOHOBOM KUCIOTON (MJIH ¢ THHAKOJIOBBIM 3(hHUpoM
OOpOHOBOI KMCIOTBI) B NPUCYTCTBUM Kartanu3aropa (takoro kak Pd(dppf)Cl, u npyroi
noJO0HBIN KaTaIu3aTOp) U OCHOBaHUs (Takoro kak BoaHblil pactBop K>COs u apyroe nogobGHoe
OCHOBAaHHE) B MOAXOISINEM pacTBopHUTeie (TakoM Kak 1,4-mMOKCaH M APYrod MogoOHBIH
pactBopurens). B kauectBe BapuaHTa, coenuHeHue F3 mpespawmator B coenuHenue F4 myrem
npoBeneHus1 peakuuu covyeraHuss CTUUIA ¢ apwil- WM FeTepOaAPHIICTAHHAHOM B MPHCYTCTBUH
karajguzatopa (takoro kak Pdx(dba)s u napyroit mogoOHBIM KaTanu3aTop), JUranaa (Takoro Kak
X-Phos u npyroit monoOHbIii jurann) u ocHoBanus (takoro kak CsF um apyroe momoOHOe
OCHOBaHHE) B TOAXOASINEM pacTBopuTesie (TakoM Kak 1,4-AMOKCaH U APYroil momoOHBIM
pactBopurens). CoenuHenne F4 mpespamaror B coequHeHwe FS5 myTeM mocienoBaTeNIbHOTO
NPOBENEHUs] pPEaKUUi THAPONIN3a/NeKapOOKCUIMPOBAHUSI B MPHUCYTCTBUU  MOIXOMASIIETO
OCHOBaHU# (Takoro kak BonHbIA pacTBop NaOH u apyroe nogoOHOe OCHOBaHKE) B MOIXOISIIEM
pactBopurene (takom kak DMSO wu papyroit momoOHbiii pactBopurens). Coemunenue F5
MPEeBpaIIalOT B coeauHeHne F6 myTtem oOpaOOTKM ¢ MOMOIIBIO aKTHBHPOBAHHOTO TpuQaTa
(rakoro kak Tf,O wmm THHNPh u npyroit momoOHeIN TpudiaT) B MPUCYTCTBUH MOIXOASIIETO
ocHoBaHUs (Takoro kak EtsN u mpyroe momoOHOE OCHOBaHHE) B MOAXOISIIEM PACTBOPHUTENE
(TakOM Kak JUXJIOPMETaH U Apyroi monoOHbIN pacTBoputens). Coenunenne FO mpespammarot B
coennHenne F7 myrem nposeneHus peakunu coueranusi Cy3yku ¢ He0oOs3aTeNIbHO 3aMELIEHHbBIM
U COOTBETCTBYIOIIUM 00pa3oM 3aIlUIIEHHBIM aMUHOCOAEPKAIIUM LHKJIOATKUI/ IUKIIOATKEHHIT

IIUHAKOJIOBBIM 3(pUpoM OOpPOHOBONM KHCIOTHI B MPHUCYTCTBUM KaTanu3aTopa (Takoro Kak
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Pd(dppf)Cl, u npyroit momoOHBIN KaTaninu3aTop) M OCHOBaHHUS (TAaKOrO KaK BOAHBIN PacTBOP
K>COs u gpyroe nmomoOHOE OCHOBaHHE) B MOAXOSIIEM pacTBopurese (TakoMm Kak 1,4-muokcaH
u apyrod monoOHbI pacTBopuTenb). B kauectBe Bapumanrta, coenmHeHue F6 mpespaimmaroT B
coenuHenne F7 myreM mnpoBeneHHss peakuuu coderaHus Herwmu ¢ HeoOs3aTeNbHO
3aMeIIeHHbIM M COOTBETCTBYIOIINM 00Pa30M 3aIMUINEHHBIM TaJOTeHUIOM aMHHO-COIEPIKAIIEro
LIMKJIOAJKMJILIMHKA B MPUCYTCTBUU Katanu3aTtopa (takoro kak Pd(dppf)Cl, n npyro#i mogoOHsbIit
KaTaJM3aTop) B MOAXOJSIIEM pacTBopuTese (TakoM Kak |,4-IMOKCaH W JApyroi noaoOHbIH
pactBopurenb). B ciywasx, korma B KOJbLe, COMAEpKallleM aMUHOTPYIIY C OCHOBHBIMH
CBOWMCTBAMHM, CYIIECTBYET HEHACBIIIEHHOCTb, COEIUHEHHE MOXKET ObIThb NpPEBpALIeHO B
MIOJTHOCTBIO HACBHIIIEHHBIA aHajor B arMochepe H, B moaxonsiiem pacTBopurese (TaKOM Kak
METaHOJI U IPyTroil MOJOOHBIN PacTBOPUTEINb) U B IIPUCYTCTBUU KaTaju3aropa (Takoro kak 10%
Pd/C wn npyroii nogoOHbIH katamuzatop). JIroOsle 3amurable rpynmnbsl Ha Ry 1 Ry ynansior npu
obpaboTke coorBercTByrOIMM peareHToM (Takum kak HCI B nmokcane misi Boc 3ammrHOMN
IPYIIBI U OPYroil MOmoOHBIA PEeareHT) B MOAXOASIIEM pacTBOpUTeNe (TAaKOM KaK TUOKCAaH |
APYroi MOJOOHBINA PACTBOPUTEIND).

Cxema G.

Coenunenust popmynsr (1), tme R; mpencrasmser coboii Cs iolUKIOANKUIBHBIE WIIH
reTEePOLMKIIMIIbHBIE  KONBLIEBBIE CHUCTeMbl, U R, mpeacraBmser coboil (eHUNbHEBIE,
reTEePOLMKIIMIbHBIE HIIH T€T€POAPUIIbHBIE KOJIBIIEBBIE CHUCTEMBI, MOTYT OBITh IOJYYEHBI, Kak
MOKa3aHo Ha cxeme F Huke.

HaN o W

X; HaN W, X,

2 2 W. X
: : R3C(OEt)3 N W2 X2
PN A S
X7~ N HN™ N N Wa
i
R R
G1 1 a2 1 a3
(RO):B~R,
N V2 _-R>
R3—</I i
N \|\|’\N:3
!
R1
G4

Coenunenne G1 (rme X; u X, npeAcTaBisiIoT coO0i HE3aBUCHMO OpOM, XJIOp U Ipyrue
nonobHbie 3amectutenu; W, u W3, npeacrapisitor coboii Hesasucumo CH wumu N) mpeBparnarot
B coenanHeHue G2 myTeM MNPOBEICHHUS PEAKLUH HYKJICO(UIBHOTO 3aMelleHHs C MEePBUYHBIM
AMHMHOM B TMPHCYTCTBHM MOAXOAAIIEro OcHoBaHHs (Takoro kak EGN u apyroe momoGHoe
OCHOBaHHE) B TOAXOSLIEM pacTBOpuUTesie (TaKOM Kak MIEeKaHOA U JPYyroi mNomoOHBIH
pactBopuTtenb). B kauecTBe Bapmanrta, coenunenue G1 mpespamarot B coenuHeHue G2 mytem
NPOBEICHUS] PEAKLUU KPOCC-COYETAHHs C MEPBUYHBIM aMUHOM B NMPHCYTCTBHU MOAXOMASLIETO
karanu3aTopa (takoro kak RuPhos Pd G2 wu npyroif momoOHBII KaTanu3aTop) U OCHOBaHHS

(Takoro kaxk TpeTOYTOKCHJI HATpHs U APYroe MoJoOHOE OCHOBAaHHE) B COOTBETCTBYIOILEM
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pacTBoputene (TakoMm kak 1,4-muokcaH u aApyroi nmonoOHbli pactBopurens). Coenunenne G2
npespamiaotT B coennnenue G3 (rme R; mpencrasisier coboit H, Me, Et u apyroit nonoOHbIiH
3aMEeCTHUTENb) MyTEM MPOBEAEHHS PEAKLUN HUKIM3aLUN C UCIIOIb30BAHUEM COOTBETCTBYIOIIETO
peareHra (Takoro Kak TPUITHJIOPTOGOPMHAT U JPYroil NMoJoOHBIH peareHT) B NPUCYTCTBUU
COOTBEeTCTBYIOIIEro Karanuzatopa (takoro kak HCl um npyroii momoOHBIN KaTamusarop).
Coenunenne G3 mpespamaroT B coequHeHne G4 myTeM MpPOBENEHUs PEaKIUM COYETaHHs
Cy3yku C apuja- WIH TreTepoapuaOOpOHOBOM KUCIOTOH (WM C THHAKOJOBBIM 3(PUPOM
OOpOHOBOI KHCJIOTBI) B MPUCYTCTBHM KaTtanuszartopa (takoro kak Pd(dppf)Cl, u ppyroi
noOOHBIN KaTaIu3aTop) U OCHOBaHUs (Takoro kak BogHbIi pactBop K,COs u apyroe nogoOHoe
OCHOBaHHE) B TMOAXOASINEM pacTBopuTesie (TakoM Kak 1,4-AMOKCaH U APYroil momoOHBIM
pactBopurenb). B kauecTBe Bapuanrta, coenunenue G3 mpeBpamaroT B coenuHenue G4 mytem
npoBeneHus1 peakuuu coderaHuss CTUUa ¢ apuil- WM FeTepOaAPHIICTAHHAHOM B MPHCYTCTBUH
karajn3aropa (takoro kak Pdy(dba); u mapyroit mogoOHBIH KaTamu3aTop), JUranaa (Takoro Kak
X-Phos u npyroit momoOHbIii nurann) u ocHoBanus (takoro kak CsF um apyroe momoOHOe
OCHOBaHHE) B TOAXOASINEM pacTBOpUTeNie (TakoM Kak 1,4-AMOKCaH U APyroil momoOHBIM
pactBopurens). JlroOble 3amuTHbie rpynnel Ha R; w Ry, ymamsror mpu  obpabotke
cooTBeTcTByrOIUM peareHToM (TakuMm kak HCl B numokcane mns Boc 3amuTHON rpynmbl u
Apyroi monoOHBbIA peareHT) B MOAXOASAIIEM pacTBOpuTene (TaKOM Kak TUOKCaH U JAPYroi
NOIOOHBIN PACTBOPUTED).

Cxema H.

Coemunenusi ¢opmynsl (1), rme R; mnpencraBmser coOoi  aikwi, UKIOATKUI,
reTepOLMKIINIL, apUJI WM rerepoapui, Ry npeacrasisitor codoii Bogopoxn, pTop, XIIop, THIPOKCH,
METOKCH, apujl MM rerepoapwi, u Rj; mnpencraBmser coOOM MOHOLMKIWYECKHE WIN
OMLIMKJINYECKHE T'eTePOLUKIIMIbHBIE WM TeTepOapUiIbHbIE KOJbLEBbIE CHCTEMbI, MOTYT OBITh

IMMOJIy4Y€HBI, KaK IMOKa3aHO Ha CXEME H Hmxe.
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Coenunenne H1 (rme X, X, u X3 mpencraBisroT co0oil He3aBHCHMO OpoM, XJIOp U
apyrue monoOHbele 3amecturenn, W, u Wi, mpeacrasisitor coboit Hesasucumo CH wmm N)
npeBpamaT B coequHenne H2 myrem mpoBeneHMs peakluy HYKJIEO(PHUIBHOTO 3aMELICHUs C
OeHzoscynbpuHATOM HaTpus B noxxopsmeM pactsopurene (takom kak THF, DMSO u npyroit
nonoOHbIi pactopurens). Coenunenust H2 npespamator B coenunenre H3 myrem nposenenus
peakuuy HYKJIEO(PHIPHOrO 3aMEIIeHUs] C MEPBUYHbIM AMHHOM B MPHUCYTCTBUU HMOAXOMSIIETO
ocHoBaHus (Takoro kak K,COs u npyroe monoOHOe OCHOBaHME) B MOAXOAIIEM PAaCTBOPHUTEIIE
(TakOM Kak ITHMOKCAaH W Jpyroil mogoOHbIH pacTBOpUTENb). B kauecTBe BapHaHTa, COENUHEHHE
H2 npespawmaror B coennnenne H3 myrem nposeneHust peakLinu KpOCC-COUETAHUsSI C TIEPBUYHBIM
aMHHOM B TPHCYTCTBUU TMOAXOMALIEro Kartanuzatopa (takoro kak RuPhos Pd G2 u ppyroi
NOMOOHBIN KaTaM3aToOP) U OCHOBAaHMS (TAKOrO Kak TPETOYTOKCHA HATPHUS U APYroe moaoOHOe
OCHOBaHHE) B COOTBETCTBYIOIIEM PACTBOPUTENE, TAKOM Kak 1,4-THOKCaH W APYroi momoOHbIM
pactBopurens). Coenunenue H3 mpespamaroT B coenuaenue H4 myrem oOpabOTKH C TOMOIIBEO
a3uja HaTpHs B COOTBETCTBYIOINEM pactBoputene (TakoM kak DMSO u mpyroit momoOHBIH
pactBopurens). Coennnenne H4 mpespamaror B coequHenne HS myTem mpoBeneHus peakuuu
BOCCTaHOBJICHUsI TpU 00OpabOTKE € TOMOIIBI0 COOTBETCTBYIOLIETO peareHTa (TaKoro Kak
METAJUIMYECKUH IMHK W JPYrod NOmOOHBI peareHT) B MNPUCYTCTBHH COOTBETCTBYIOLICH
KHUCJIOTHI (TakOW KakK YKCYCHasl KHUCJIOTa M Apyras nmogoOHas KHUCJIOTa) B COOTBETCTBYIOLIEM
pacrBopurene (takom kak CH,Cl, u apyroii momoOublii pactBoputens). Coenmnenue HS
NpeBpallaroT B coenuHeHne HO myTeM MoCienoBaTeNbHOrO MPOBEACHMS  pPeaKLui
INa30TUPOBAHUSA/IMKIN3AIMU TIpU  0OpaboTKe ¢ TOMOLIBI0 COOTBETCTBYIOLIETO peareHTra
(Takoro Kak HUTPHUT HATPHsI U APYroi MOAOOHBIM peareHT) B COOTBETCTBYIOINEM PAaCTBOPHUTENE
(TakoM Kak YyKCyCHas KHUCJIOTa W Jpyroil mnonoOHblii pactBopurenb). Coenunenue HO6
npespamalor B coenuHeHue H8 nyrem mnposenenust peaxkuuu couetaHus Cy3yku C
apuI0OPOHOBOM KHCJIOTOW (WJIM C MUHAKOJOBBIM 3(pupoM OopoHOoBo# kucinotel) H7 (rme X4
npeacrasisier codoit OpoM, XJIOp U APYrod MOomoOHBINA 3aMeCTUTENb, Ry mpeacTaBisitoT coboi
BOZOpOA, (TOp, XJIOp, TUAPOKCH, METOKCH, apwi Wiu rerepoapwt, u P mpencrasnser coboi
3aIUTHYIO Tpymmy, Takyro kak MOM u apyras nmonoOHasi 3aliuTHAs TPyIa) B MPUCYTCTBUU
katanu3atopa (takoro kak Pd(dppf)Cl, u npyroit mogoOHBII KaTaar3aTop) U OCHOBAaHUS (TAKOTO
kak Bomsbiil pactBop K,COs u npyroe mogoOHOE OCHOBaHHE) B IMOAXOISINEM pPACTBOPHUTENE
(Takom kax 1,4-nuokcaH u Apyroit monoOHeIH pactopurens). Coenunenne H8 mpespamaror B
coenmaenne HY9 mnyrem mnposenenms peakuuu coderaHust Cy3ykd C  apui- WK
reTepoapruiIOOPOHOBON KHCIOTOW (MM C THHAKOJIOBBIM 3(QUpOM OOPOHOBOW KHCIIOTHI) B
NpUCYTCTBUH Katanmm3artopa (takoro kak Pd(dppf)Cl, m mpyroii momoOHBIH KaTamu3aTop) U
ocHOBaHMsl (Takoro kak BomHbld pactBop KoCOs m npyroe mnomoOHOE OCHOBaHHE) B
NOIXOALIEM pacTBOpuUTeNe (TakoM Kak 1,4-muokcaH W Apyrod momoOHbIN pacTBopuTens). B
KauyecTBe BapuaHTa, coenuHeHne HE mnpespamaror B coenunenue HO nyrem nposenenus
peakuuu coderanuss CTHiula C apwuil- MM TeTEPOAPHIICTAHHAHOM B IPUCYTCTBHH KaTaln3aTopa
(rakoro kak Pdy(dba); m nmpyroit momoOHbIN KaranmusaTtop), nura€aa (takoro kak X-Phos u

apyroi mogoOHbI Jurann) U ocHoBaHus (Tak oro kak CsF u npyroe monoOHOe OCHOBaHUE) B
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NOAXOAALIEM pacTBOpuUTeNe (TakOM Kak 1,4-muokcaH W Apyrod momoOHbIN pacTBopuTens). B
KadecTBe BapuaHTta, coenuHeHue H8 mpespamaror B coenmnenue HO myrem obOpaboTku ¢
MOMOIIBIO THHAKONaTOauOO0pa 1 ocHoBaHMs (Takoro kak KOAc u npyroe mogoOHOe OCHOBaHNE)
B IpUCYTCTBUH karaimmusaropa (takoro xak Pd(dppf)Cl, m mpyroii momoOHbIN KaTtanusaTtop) B
COOTBETCTBYIOLIEM PaCTBOpUTENE (TaKOM Kak 1,4-THOKCaH M Ipyrov nmogoOHbIH pacTBOPHUTEIND),
3areM JO0aBICHUS apUil- HIIH FeTepOaAPHIITraIOTeHUa B MPUCYTCTBUH KaTaIU3aTopa (TaKoro Kak
Pd(dppf)Cl, u npyroit momoOHBIN KaTaau3aTop) M OCHOBaHUS (TAKOrO Kak BOIHBIN PacTBOP
K>CO3 u apyroe nmonoOHOE OCHOBaHHE) B MOIXOSIIEM pacTBopuTesie (TakoM Kak 1,4-muokcaH
U Jpyroii momnoOHbIH pacTBOpHTeENb). B kadecTBe BapuwanTa, coenuHeHne HS8 mpespamaror B
coenunenre HY nyrem nposenenus peakuuu coueranus byxsanbaa-XapTBura ¢ reTepoapuiiom
WIM aMHUHOM B TPHUCYTCTBUM KaTtayiu3atopa (Ttakoro kak Pdp(dba); m npyroit momoOHbIH
KaTanu3aTop), Juragaa (takoro kak tBuX-Phos u ppyroii momoOHBIA JUTraHA) U OCHOBAHUS
(takoro kak K;PO,4 u npyroe momobHOe OCHOBaHHUE) B MOAXOMASIIEM pacTBOpUTENE (TAKOM Kak
1,4-nuokcaH u npyroit monoOHeIi pactBopurens). Coennnenne HO npespammaroT B coequHeHne
H10 nmpu 0OpaboTke B YCIOBUSX, MOIXOASIIUX IS YAAICHUS 3alUTHBIX rpymni (Takux kak HCI
B AuoKkcaHe 1yt MOM 3amuTHON TPYIIE) B MOAXOASAIIEM PAaCTBOPUTEINE (TAKOM KakK AHOKCAH U
APYTroi MOJOOHBIN PACTBOPUTEIND).

KOHKPETHBIE ITPUMEPBI CUHTE30B

C uenpto Oosee moapoOHOro omucaHusi U OOJErdeHws MOHUMAHHS HACTOSIIEro
n300peTeHns], Janee NPUBOMATCS HEOTPAHMUYUBAIOIIME TIPUMEPbI JUIA OoJjiee  ITOJHOM
WITIOCTPalMi 00BbEMa ONMUCAHHBIX B M300PETEHHM COEOUHEHUH, W 3TU NPUMEpPHI HE CIIEAyeT
TOJIKOBaThb B Ka4yeCTBE KOHKPETHBIX OrpaHHUYeHHH oObema uszobOpereHus. CuurTaercs, 4TO
BapUAHTBI ONTMCAHHBIX B H300PETEHNN COEMHEHUI, KOTOPBIE SIBJISIOTCS] U3BECTHBIMHU HA J1aHHbIH
MOMEHT WJI KOTOpPbIe MOTYT ObITb CHHTE3HMPOBAHBI TO3KE, U KOTOPbIE SIBJISIOTCS OYEBHIHBIMU
IJIS CTIELIMAJIMCTOB B JAHHOW 00JIaCTH, BXOAAT B 00BEM COCAMHEHMH, OIIMCAHHBIX B H300peTeHNH
U 3asBJICHHBIX jaajiee B (opMmysie H300peTeHHs. DT MPHUMEPbl WILIIOCTPUPYIOT MOJNyUYSHHE
KOHKPETHBIX COeNUHEeHHMH. [ CrieruaniucToB B AaHHOW OOJAaCcTH SIBJISIETCS OYEBHIHBIM, YTO
METO/bI, OMHCAHHBIC B 3THX MPHUMEPAX, MPEACTABISIIOT ONMUCAHHBIE CIEIMAIHCTAMH B JaHHON
00J1acTH METOABI, KOTOPBIE XOPOLIO 3aPEKOMEHIOBAIHN ce0sl MPH MPUMEHEHUH B OPraHUYeCKOM
CHHTE3€, ¥ KaK TaKOBbIE, MMPEICTABISIOT COOOH MPEAIOUTUTENbHBIE CITOCOOBI X MPUMEHEHUS Ha
npaktuke. OOHAKO CleAyer WMeTh B BHUAY, YTO, B CBETE€ HACTOSINErO H300peTeHHs, IS
CHEeLUAINCTOB B JAaHHOW OOJNACTH SIBISIETCS OYEBHIOHBIM, YTO B PACKPBITbIE KOHKPETHBIE
CHIOCOOBI MOTYT OBITh BHECEHBI MHOTHE U3MEHEHHS, U TIPU 3TOM OyJeT TOCTUTHYT aHAJOTUIHbIH
WM IOHOOHBIHN pe3ybTaT 0e3 OTKIOHEHHUS OT CYIIHOCTH U 00BbeMa HACTOSIIEr0 H300PETEHHS.

Ecnn He yka3aHO WHOe, TO, 3a HCKJIOUYEHHEM Jajieeé TNPUBEIACHHBIX IPHMEPOB
CHHTE3MPOBAHHBIX COEAMHEHUH, BCE HCIOJIb3YeMble B ONMUCAHMU H (opMysie H300peTeHHs
YHCiia, C MOMOIIBI0 KOTOPBIX MMPEIACTABICHBI KOJUYECTBA WHIPEIUEHTOB, YCJIOBHS PEAKIHH,
TaHHbIE KCIIEPUMEHTA U TaK Jasee, CleAyeT BOCIPUHUMATh KaK MOAUDUIIUPYEMbIE TEPMUHOM
"npubnusnuTenpbHO". COOTBETCTBEHHO, BCE TaKHeE YHCIA MPENCTABISIOT COO0H NMPUOIM3UTEIbHbIE

BCJIMYHHBI, KOTOPBIC MOTYT H3MCHATBHCA B 3aBUCUMOCTU OT Tpe6yeMbIX CBOﬁCTB, KOTOpPBIC
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CTpEMSITC JAOCTHTHYTh IIyTEM IMIPOBENEHUS pEaKUWud WIM B pe3yJbTaTe M3MEHEHUs
SKCIIEPUMEHTANbHBIX ycioBHi. CremoBaTenbHO, B Ipeneiax OKHWAAeMOro Juamna3oHa
BOCIIPOU3BOAUMOCTH HKCIEPUMEHTA, TEPMUH "TIPUOIU3UTENBHO" B IPUMEHEHUH K ITOJTy4YEeHHBIM
JaHHBIM OTHOCUTCSI K JMama3OHy NPEACTABICHHBIX JAHHBIX, KOTOPBIH MOXKET HU3MEHSTHCS B
3aBHCHMOCTHU OT CPEIIHEro KBaJIpaTU4eCKOro OTKJIOHEHHUE cpeaHero 3HaueHus. Kpome toro, ns
NPEOCTABIEHHbIX JKCIIEPUMEHTANbHBIX JAHHBIX, IIOJYYEHHbIE BEJIUYUHBI MOTYT OBITH
OKpyIJIeHbI B OONBINYI0 HJIHM MEHBIIYI) CTOPOHY C LEJNBI €ANHOOOpasusl MpeaoCTaBIICHHS
HaHHBIX Oe3 moTepu 3HAUMMBIX LUdp. [1o MeHbIneH Mepe, HO HE C TOUKH 3PEHUS TOMBITKH
OTpPaHUYEHHUs] TPUMEHEHUs TEOPUHM SKBUBAJICHTOB Ui OmnpeneieHus odObema (GopMyJibl
n300peTeHNs], KaKIbIi YUCIOBOI MapaMeTp CIeayeT TOJIKOBATh C YY€TOM KOJIMYECTBA 3HAYALIHX
uQp 1 METOOB OKPYTJICHHUS, UCIIOJIB3YEMbIX CIEMAINCTAMH B JAHHOM 001acTH.

HecmoTpst Ha TO, YTO YMCJIOBBIE IUANA30HBI M TApaMETPhl, ONPENeNsoIue 00beM
HACTOSIIIEro M300PETeHHs, MPEACTABISIOT COO0H NMpUOIU3UTENbHBIE BEIMYUHBL, TEM HE MEHEe,
YHCIIOBBIE 3HAYEHMs, NPEACTABICHHbIE B TMPHUBEAEHHBIX HWXKE MPHUMEpax, YyKa3aHbl C
MaKCHMaJIbHO BO3MOXHOH TOYHOCTHIO. OnHaKo r00Oe YMCIOBOE 3HAUYEHUE IO CBOEH CyTH
COIEPKHUT OIpEeNeIeHHbIe OLIMOKH, SBJSIOIIUECS B 00s3aTENbHOM TMOPSIAKE pPEe3yJIbTaTOM
CTaHIAPTHOTO  OTKJOHEHHs, OOHapy’KeHHOrOo IpH  MPOBEACHWH  COOTBETCTBYIOIIHX
UCTIBITATEIbHBIX H3MEPEHHSIX.

[TPUMEPBI COEJUHEHUI

Ecnu He yka3aHO MHOE, TO Ha MPOTSIKEHWH BCEX PAa3AesiOB OIMCAHMS HACTOSIIErO
nu3zobpeTeHus U (GOpPMyJIbI H300pPETeHUsT CIEAYIOLINE YCJIOBHBIE COKpAIIeHHbIe OO03HAYCHHSI

HUMCHOT CJICAYIONUE 3HAYUCHUA.

VYcnosnbie
COKpaIlleHHbIE 3HaueHue
0003HaYeHHA
A HarpeBaHue (B XUMHUH) WK Aejienns (B ONOIOrim)

AcOH umu HOAc | ykCycHast KUCJIOTa

Ac,O YKCYCHBIN aHTUAPUL

Ar apro”

ACN nmu CH;CN

o MeCN AIleTOHUTPHIT

aT™M atmocepa (armochep)
BBr3; Tpubpomuna 6opa

BnOH OEH3MIIOBBIH CITUPT

Boc TpeTOyTOKCHKApOOHIIT
Boc,O IUTpeTOyTHInUKapOOHAT

Bapiny Ouc(rmuHaKkoaaTo)nudop
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BuOH

H-OyTaHon

(t-Bu);P HBF,4

tpurperOyTruidocdonus rerpadropdbopar

°C

rpanycsl Llenbcus

Celite® umu Celite

IUaTOMOBAas 3eMJisl (LIeJIUT)

(COCl), OKCAJTHIIXJIOPUT

CsCl XJIOpUA Le3Ust

Cs,CO5 KapOOHaT 11e3usi

CsF ¢dbropun ue3us

Cul fiopun menu(l)

n/a/qac/yacos

— neHb(n)/4ac(4, yac wiu 4acoB)/MuHyTa(MUH)/ cekyHaa(c)
DAST (mud>THIIAMHHO )cepbl TpudTOpUA
DCM unu CH,Cl, | nuxjopmeraH

DIEA unu DIPEA | N, N-auu3onponuisTujiaMuH
DMA oUMeTHIIaleTaMug

DMAP 4-(AMMEeTUIAMUHO ) TUPUINH
DME 1,2-numMerokcusTaH

DMF TUMETHII(HOpMaMHULT

DMSO TUMETHIICY Ib()OKCHT

Etl HonsTaH

Et;sN TPUSTUIAMUH

EtOAc STUJIaLeTaT

EtOH 3TAHOI

Et,O IU3TUJIOBBIN 3PP

H, BOJIOPON

HC1 XJIOPUCTOBOAOPOAHAS KUCIOTA
H,S0;, CepHasi KUCJIOTa

HCOOH MypaBbUHAsI KUCJIOTA

K,CO; KapOOHAT KajHsl

KOAc alerar Kajuus

KOtBu TPeTOYTOKCHI KaJIust

KOH TUAPOKCU KaJIUs

KSCN THOLIMAHAT KaJIUs

LAH AIFOMOTUZIPULL JIUTHUSA
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LC/MS, LCMS

it LO-MS JKUZIKOCTHAst XpoMaTorpadusi ¢ Macc-CeKTpOMeTpHen
LDA JUU3ONPONUIAMUH JINTHS
LiOH TUAPOKCUJL JTUTHS

MeOH METaHOJ

Mel nogMeTaH

MgSO4 CyJb(aT Maruus

MOM METOKCHUMETUI

MOMCI XJIOPMETHUJIMETHIIOBBIH 3 Up
MS MAacCC-CIEeKTPOCKOMHUS

NBS N-OpOoMCYKIIMHUMU

NCS N-XJI0pCyKIIMHUMUA

NH4Cl1 XJIOPUJL AaMMOHHSI

NH4,OAc areraT aMMOHUS

NH4OH TUAPOKCHU AMMOHHS UJIH BOAHBIN PACTBOP aMMHAaKa
NH,OH-HCI TUAPOXJIOPUI THAPOKCHIIAMUHA
NaBH4 Oopruapua HaTpuUs

Na,CO3 KapOOHAT HATPHS

NaH TUAPUI HATPUS

NaHCO; OuxapOoHAT HaTpHs

NaH TUAPUL HATPUS

NaOAc aleTar HaTpus

NaOH THIIPOKCHU] HATPUS

NaOMe METOKCH]T HaTpus

Na,SO4 cynbdar HaTpus

N, a3or

NH.Cl XJIOPUJ aMMOHUSI

NMP N-MeTunnuppoauaoH

AMP SIIEPHBI MArHUTHBIA PE30HAHC
NOESY cniektpockomnus siaepHoro 3¢ dexra Oepxaysepa
Pd NaJuIaIui

Pd/C najiaauil Ha yrie

Pd»(dba); unu

szdba3

Tpuc(nubeH3mMaeHaeToH ) nunajuaanii(0)
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Pd(dppf)Cl, unu
[1,1-6uc(mudenundochuno)beppoueH]|nuxiop-namtaguii(1l),
Pd(dppHCly-
KOMILIEKC C JUXJIOPMETaHOM
CH,Cl,
Pd(PPh3)4 (rpudh docdpmr) #(0)
terpakuc(rpudeHundpochuH))namnaaui
Pd(Ph3P)4 b b
Pd(PPh3),Cl,,
PdCly(PPh3), nm ouc(rpudenmnpochun)namianusa(Il) nuxaopun
PdCl»(PhsP),
PhMe TOJIyOJT
Psi naBjieHre B (QyHTAaxX Ha KBAAPATHBIA THOWM
Pt,O okcun matuHb(IV)
(6en3oTpuazon- 1-unokcu)TpunuppoIUAMHOPOCHOHHS
PyBOP
rekcadropdocdar
PyBroP" OpomrpunupponuanHodocdonus rekcapropdocdar
RT BpEMsl yAEPKUBAHUS
xJ0p(2-guuuknorekcungpochuno-2',6'- nunzonponokcu-1,1'-
RuPhos Pd G2
oudenmn)|[2-(2-amuno-1,1'-6udenmn)]-namraguii(11)
SOCl, THOHUWJIXJIOPU]T
SO,Cl, CYIb(YPHIXJIOPU
TEA, EGN or NEt; | TpusTunamun

TFA

TpU(PTOPYKCYCHAST KUCIIOTA

N-denun-ouc(tpudpropmerancyibponnmun) wmm  1,1,1-rpudrop-N-

¢denun-N-[(tpudropmerun)cynbhonmn|-merancynbonamun wim N, N-

TENPD ouc(TpupTopMeTUI-CyIbPOHMT)aHIIIUH Wi N-peHunTpudTopMeTaH-
CyIb(POHUMUT

T£,0 TpudTOpMETaHCYIb(OHOBBIA AHTUAPUA

THF TeTparunpodypan

THP TETPAruaAPONUPAHUIL

TIPS TPUU3ONPONUIICUIIAH

TIPSCl TPUHAZONPONUICUINIIXJIOPUL
TPUU3ONPONUICUIINIIA TpudTopmMeTaHCyIbpOHAT WJIH

TIPSOTf TpuPTOpMETaHCYIBOHOBOH KHCIOTHI TPHUHU3OMPOIIII-CHIIHIOBBIN 3P HUp
WJIA TPUU3OTIPOTTHIICHIHATPU(IAT

TLC TOHKOCJIONHAas1 XxpoMaTtorpadust
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TMEDA TETPAMETWI TUIEHAUAMUH
TMS TPUMETUJICUIIAH
TMSCI TPUMETWIXJIOPCUJIAH WJIU TPUMETHICHIIUIXIJIOPUL
t-Bu TpeTOyTHI
UPLC CBEPXITPOM3BOAUTENbHAS JKUAKOCTHASI XpoMaTorpadust
Ilpumep 1
ITonyuyenue coenqunenus 11
H
|
H,N cl
2 | = cragms 1 Boc’N | = cl
a NN a NN

Br Br
TpeTNeHTOKCH T

OMe BBr3 CH-Cl,, HaTpus OMOM

—_—m

cTagus 4 cragus 5

|

=N
PinB ‘<\:I\I.| ceragus 6

MOMO B-Pi
[
o < e
n X N‘THP cragua 7 =N
Br N |\I|

"THP

Boc MOMO

craguss 9
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cragus 12

Cranus 1. K cycnensun 3,6-nuxnopnupunasus-4-amuna (1,48 r, 9,02 mmons) 8 CHLCly
(25 wmu) nmoGammsmu omHON mopumed auTperOyTHinankapOboHar (2,2 r, 10 Mmonb), 3arem
no0aBJsAIM  HECKONBKO KpHucTaioB DMAP. PeaklmoHHYHO CMech MepeMEIlnBaId TpHU
KOMHATHOW Temrepatype B TeueHue 4 dvaco. HaOmomanoch MouTH TOJHOE TNpeBpalleHHE,
COIpoBOXKAaeMoe oOpazoBaHueM nu-Boc mareprana. PacTBoputens ynansiuia py MOHIKEHHOM
JaBIIEHUH, W TMPOAYKT BBIAENSUIM KOJIOHOYHOH Xpomarorpaduell Ha CHIIMKAreje 3JIIOHPYsS C
rpaguentoM  EtOAc/rexcanbsl  (0-20% EtOAc) ¢ mnonydenuem tperOyrun  N-(3,6-
nuxyopniupunasun-4-un)kapdbamara (1,71 r, 72%) B Buge 6e10ro TBepIOro BEIIeCTBA.

Cranus 2. K cmecu tperOytun N-(3,6-auxnopnupunaszus-4-un)kapdbamara (1,71 r, 6,47
mmodb), Cul (75 mr, 0,39 mmons) u Pd(PPh3)2CI2 (140 wmr, 0,20 mmons) B CH3CN (25 mn) B
armoc¢epe aprona noGasmsin EGN (4,50 mu, 32,3 MMoIb), 3aTeM STHHUI(TPUMETHII)CUIIAH
(1,10 mn, 7,78 mmonb). Cmech HarpeBaiu B aTMocdepe aproHa B TedeHue | 4aca, mocjie 4ero
meronoM UPLC He oOHapyKMBajOCh NPUCYTCTBHE HCXOMHOTO Marepuana. PacTBopuTENb
KOHLIGHTPUPOBAJIM, M OCTaTOK oOpabateiBamu ¢ mnomornbio EtOAc. Tsepmoe BemecTBo
(uIbTpOBANH, TINATEIBLHO MpoMbIBaIH ¢ oMoInblo EtOAc u otOpachiBaiu. MaToYHBIN pacTBOP
KOHLIGHTPUPOBAJIM, M OCTATOK OUHWINAIM KOJOHOYHOH xXpomarorpadueil Ha CUJIHMKarene,
smoupys ¢ rpaguerToM EtOAc/rekcansl (0-20% EtOAc), ¢ monyuennem tpetOytiin N-[6-x7op-
3-(2-TpuMeTHICHIIII THHIIT ) TUpuaa3uH-4-mi|kapoamara (1,12 r, 53%) B Buae macna, KOTopoe
OTBEPKAAJIOCH TIPU CTOSTHHH.

Cragus 3. K pactBopy TpetOyTin N-[6-x510p-3-(2-TpUMeTHICHITAIS TUHWI )T PUIa3HH-4-
wi|kapbamara (1,1 r, 3,4 mmons) B DMF (10 mur) moGasmnsmn nmopomok KoCOs3 (1,00 1, 7,24
mmonb). Cmech HarpeBamu mpu 60°C B Teuernme 30 MHMHYT. PeaknMOHHYIO CMeCh 3aTeM
pa3baBisuin BOo# U skcTparupoBanmu ¢ nomomeio EtOAc. Tlocne cymknu opraHndeckoit ¢asel
Han Na,SO; W KOHUEHTPUPOBAHMS PACTBOPUTENS, OCTATOK OYHINAINA  KOJOHOYHOM
xpomarorpadueli Ha cunukarene, smoupysi ¢ rpagueHToM EtOAc/rekcansl (0-50% EtOAc), ¢
nojiyueHueM TperOytun 3-xnoprnuppodol3,2-clnupunaszun-5-kapobokcunara (0,600 r, 70%) B

BHzIe Genoro TBepaoro Bemecrsa. MS m/z 254,3 [M+H]".
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Cranusa 4. 1-bpom-4-iion-2-merokcubenson (50 r, 160 mMMonb) CycneHIUpOBaId B
nuxaopmetane (75 mun) npu —10°C. Hobasnsanm uepes crekistHEy0 TpyOky 1 N BBr3 8 CHLCly
(250 mn, 250 mMmonp) B TeueHne 30 MHHYT, IIPU 5TOM BHYTPEHHs TeMIIEpaTypa OCTaBajach
Hwke 0°C Ha mnporsbkeHuH Bced onepanuu pobasnenus. Ilocne noOaBneHusi, cMmech
nepememuBany npu 0°C B TedeHue | daca, ¥ 3aTeM IpU KOMHATHOH TeMIlepaType B TeUEHHUE
eme 16 vacoB. Cmecp oxnaxpanu Ha JjensHoi Oane. JobGaBmsmn mopumsmu 10% BOAHBIN
pactBop NayCOs3 (250 mur). Cmeck 3atem pacnpenensiu mexny H.O u nuxnopmeranom. Crnoit
nuxjiopmeTana cymwn Han MgSO, u 3arem unbrpoBanu. 2-bpom-5-tiondenon (46 r, 96%)
NoJy4aii u3 GUIbTpaTa B BUIE PO30BATO-OEJIOr0 TBEPIOTO BELIECTBA.

'H SIMP (aueron-dg) &: 9,24 (yur.c, 1H), 7,38 (n, J=2 I'ny, 1H), 7,31 (z, J=8,5 I'y, 1H),
7,17 (nn, J=8,5T1, 2 I', 1H).

Cranus S. 2-bpom-5-itondenon (54,9 r, 184 mmons) pactBopsuin B8 DMF (240 mut) npu
0°C. 3arem nobGasmsmu no KamwnsiM 2,5 M tpernentokceun Hatpust B THE (90 mu, 230 mmods).
Peakinonnyro cmecy nepememuBanu npu 0°C B TedeHue 15 MUHYT Mocie 3aBeplleHUs
ornepaunu nodamieHus. JloOaBIsIM MO KalUIM XJOPMETHAMETWIOBbIH >¢up (18 mu, 225
MMOJib) B TeueHHe 30 MuHyT. CMech MONOTpeBaN IO TEMIIEPATYPhl OKPYKArOIIeH Cpemsl U
nepememmuBaiu B TeueHue 16 uacoB. Cmech paszdamsuin ¢ momompro HyO (1500 mim) m
skcrparupoBam B EtOAc (2x400 mi). OObenuHEHHBIE OPraHUYECKHE CJIOW MPOMBIBAIU C
nomomero H,O (300 mi), m 3ateM coseBbIM pacTBOpoM. OpraHMuYecKuil CIIOH CYLIMIIM Hax
MgSOs, ¢unbTpoBaNIM U KOHLEHTPHPOBAIM TOA BakyyMoM. HeouumeHHBII NpPORYKT
NpomnycKamu 4epe3 cyioil cuukarenss ¢ ucnoip3oBanneM CH,Cl, B rekcanmax (0—10%) c
nojydyeHueM 1-O6pom-4-iion-2-(merokcumerokcn)oensona (61 r, 97%) B Buge npo3payvHO
KHUJIKOCTH.

'"H SIMP (aueron-dg) &: 7,56 (n, J=2 I'n, 1H), 7,38 (1, J= 8 I'ry, 1H), 7,33 (am, J=8 I'yy, 2
I'n, 1H), 5,35 (c, 2H), 3,50 (c, 3H).

Cramusa 6. 1-Bpom-4-iion-2-(merokcumerokcn)oenzon (49 r, 143 wmmonb), 1-

(terparunpo-2H-nupan-2-un)-4-(4,4,5,5-rerpameru- 1,3,2-nuokcadoposan-2-un)- | H-nupaszon
(48,4 1, 174 mmonn), anaykt PdCly(dppf)-nuxnopmeran (3,1 r, 3,6 mmons), auokcas (500 mut) u
BonHbIi pactBop 1 N KyCOs (350 mu, 350 mmonb) HarpeBanu npu 90°C B TeueHue 2 4acos.
Peaximonnyro cMech 3atem pacnpenensnn Mexay HoO u EtOAc. Opranuueckuii cioil cyummnu
Han MgSO., GunpTpoBanM U KOHIEHTPUPOBAIH MOX BakyyMoM. OQuuctka xpomarorpaduein Ha
cunukarene (EtOAc B rekcanax, 20—50%), 3aTemM pacTupaHue ¢ rekcaHamu, aaBaiu 4-(4-Opom-
3-(merokcumeTokcu)penmn)- 1 -(terparuapo-2H-nupan-2-un)-1H-mupason (40,4 r, 77%) B Bune
’KEJITOBAaTO-0EJI0ro TBEPAOro BEIIeCTBA.

'H SIMP (aueron-ds) &: 8,22 (c, 1H), 7,88 (¢, 1H), 7,55 (n, J= 8,5 T'u, 1H), 7,47 (n, J=2
I'm, 1H), 7,23 (an, J=8,5Tw, 2 I'u, 1H), 5,44 (nn, J=9,5 I'y, 2,5 T'y, 1H), 5,38 (¢, 2H), 4,01 (M,
1H), 3,72 (m, 1H), 3,51 (c, 3H), 2,1-2,23 (m, 1H), 2,0-2,1 (m, 2H), 1,7-1,8 (m, 1H), 1,6-1,7 (m,
2H).

Crapusa 7. Auerar xamus (22 r, 224 mmonb) 3arpyxanu B cyxom Buzae npu 180°C B

TeYeHHe 2 4YacoB, M 3areM KoiOy 3amonHsiau aproHom. JloGasmsmu  4-(4-Opom-3-
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(meTokcumerokcn)penmn)- 1 -(terparuapo-2H-nupan-2-un)- 1H-mupazon (20 r, 54,5 mmons),
annyktr PdCly(dppf)-nuxnopmeran (1,22 1, 1,47 mmons), 6uc(nmuHakonaro)auodop (20,8 r, 81,9
MMOJIb), ¥ OCyIIEeHHBIH Toyona (200 mi). D1y cmeck HarpeBaiu mpu 110°C B TeueHue 2 gHEM.
Cwmecp ¢unbpTpoBanmM dYepe3 LENIHUT, IMoupys 3¢gupoM. PuibTpaT KOHLEHTPUPOBAIU IIOA
BAKyyMOM, MOBTOPHO PacTBOPsUIM B 3upe U CHOBAa (QUIBTPOBAIN Yepe3 LENUT AN YAaJIeHHs
TBepAbIX nmpumeced. Ounctka xpomatorpadueit Ha cunukarene (EtOAc B rekcanax, 20—50%)
JaBaja  HeOouuINeHHbIH mpoaykr (12 1), KOTOpPBIH TPAKTHYECKH HE  COAeprKall
poTOAe0OPHUPOBAHHOTO MOOOYHOrO MponykTa. HeouuineHHbl MPOAYKT pacTBOPsUIH B 3dupe
(100 mu) u mpombiBau BonHbIM pactBopoM NaHCO; (2%1,5 L) u coneBbIM pacTBOpOM, 3aTeM
cyurmi Han MgSOs u 3arem ¢QuibrpoBann. PuUiabTpaT KOHLEHTPUPOBAIU C TOIYYEHUEM
yrcroro npoaykta (7,05 r, 32%) B Buae CTeKI000pa3HOro TBEPOTO BEIIECTBA.

'H SIMP (500 MHz, aueron-dg): & 8,24 (c, 1H), 7,90 (¢, 1H), 7,65 (n, J= 8 I'y, 1H), 7,33
(n, J=1,5Tu, 1H), 7,29 (mn, J=8 I'y, 1,5 I', 1H), 5,45 (an, J= 10Ty, 2,5 I'n, 1H), 5,25 (¢, 2H),
4,01 (m, 1H), 3,69-3,74 (m, 1H), 3,52 (c, 3H), 2,15-2,2 (m, 1H), 2,0-2,1 (m, 2H), 1,7-1,8 (m, 1H),
1,6-1,68 (m, 2H), 1,35 (¢, 12H).

Cragus 8. Cmechb TpetOyTin 3-xiopaupposol3,2-c|nupunasus-S-kapookcmnara (150 mr,
0,59 MMOJIB), 4-[3-(meTokcumerokcu)-4-(4,4,5.5-terpamer-1,3,2- nruokcadboponas-2-
0,724 MMOJIb), [1,1'-
ouc(nudpenundpochuno)peppouen | nuxnopnamtanusi(l) (25 mr, 0,033 mmons) u KoCO5 (250 wr,

wi)enun|-1-rerpa-ruapornupan-2-mwimupazona (0,300 T,
1,81 Mmounb) B KotOe BaKyyMHPOBAJIU M 3aNOJHsUTN aproHom. Jlobasnsum B cmech 1,4-muokcaH
(2 M) u Bomy (0,5 M) m HarpeBasmu mpu 90°C B TeueHune S5 wacoB. Cmech OXJaKAaaud A0
KOMHATHOW TeMIIepaTypbl, pa3OaBisuiu BOAOH, U NMPOAYKT sKcTparuposanu ¢ nomoiuso CH,Cly
(3 pasza). OObenuHeHHbIe oOpraHuueckue ciou cymwin Haa NapSOs U KOHLEHTPUPOBAJIH.
Ocrarok ouMIIamM KOJOHOYHOH Xpomarorpadueil Ha cCuiuKarene, 3JIOUPYS C TPATHEHTOM
EtOAc/rekcansl (70-100% EtOAc), ¢ nonydyenueM TpetOyTun 3-[2-(MeTokcumeTokcH)-4-(1-
TeTparuapONHpaH-2-uamupa3oi-4-uin)-penun|-nuppodo| 3,2-c jnupunasun-5-kapOokcunara
(0,15 r, 0,297 mmons, 100 macc.%, 50,2%) B Buzme 0€J10ro TBEpAOro BELIECTRA.

MS m/z 506,6 [M+H]"; 'H SIMP (aueron-dg) &: 8,67 (c, 1H), 8,30 (1, J=0,9 I'ny, 1H), 8,10
(n, J=4,1 T'u, 1H), 8,02 (n, J=8,2 I'u, 1H), 7,97 (n, J=0,9 I'u, 1H), 7,58 (x, J=1,6 'y, 1H), 7,48
(nm, J=7,9, 1,6 I'u, 1H), 7,08 (an, J=3,8, 0,9 I'y, 1H), 5,49 (ax, J=9,8, 2,5 ', 1H), 5,40 (c, 2H),
3,98-4,06 (m, 1H), 3,70-3,79 (M, 1H), 3,45 (¢, 3H), 2,17-2,26 (M, 1H), 2,03-2,09 (m, 2H), 1,81 (c,
1H), 1,74 (c, 9H), 1,57-1,68 (M, 2H).

Cramua 9. Cwmecp TtperOytun  3-[2-(MeTOKCHMETOKCH)-4-(1-TeTparugponupan-2-
winupason-4-ui)enun Jmuppoino| 3,2-cjnupunazun-S-kapookcunara (140 mr, 0,28 mMmonb) B
mudennnosom sdupe (1,6 mi) Harpesamu npu 200°C B TeueHue 15 MHUHYT B KOHTPOJIUPOBAIN
nporekanue peakiuun merogom UPLC. Tlocne 3aBepiuieHusi peakUuH, PEaKIUOHHYIO CMECh
OXJIAXKAJIN 10 KOMHATHOH TEMIIepaTyphl, U MPOUCXOAUIIO obpa3oBanue ocanka. Cmech 3aTeM
pa30aBisi TeHTaHOM. TBepaoe BemecTBO (UIBTPOBAIM W IPOMBIBAIN JTOTOJHUTEIbHBIM
KonmudyecTBOM neHraHa. Ilocnme cymku, 3-[2-(mMeTokcumerokcn)-4-(1-Terparuaponupas-2-

winupason-4-un)penun|-SH-nuppono[3,2-c]-nupunasun (110 mr, 0,27 MMOIb) pacTBOPSIH B
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DMF (1,5 mn) u pobasmsumm N-iiopcykuuanmua (68 mr, 0,30 mmons). PeakunonHyro cmech
nepeMelIMBaId IPU KOMHATHOM TEMIEpaType B T€YeHHE 15 MUHYT, U U3 PacTBOPa OCAKIAJIH
NpOAYKT. PeaknmoHHyI0 cMech pa30aBisid BONOH, W TBEPHOE BELIECTBO (PHIIBTPOBANU H
mpombiBanmM  BOmoit u  cymmmn.  7-Hox-3-[2-(MeTokcumerokcu)-4-(1-TeTparuaponupas-2-
winupason-4-un)penun|-SH-nuppono[3,2-cjrupunazun (140 mr, 97%) nonydanu B BHUIE
JKEJITOBATO-KOPUYHEBOTO TBEpAOro Bemectsa. MS m/z 5324 [M+H]*;

Cramus _ 10.  7-Hon-3-[2-(MeToxcumeTokcH)-4-( 1-TeTparuapo-mipaH-2- ninupason-4-
win)penun|-SH-mmuppono[3,2-c]nupunasun (140 mr, 0,26 mmonb) cycnenauposaiu B CH>Cl, (2
MiT) U nobaBismi auTperOyTunaukapooHat (80 mr, 0,37 MMOJIb), 3aT€M HECKOJIbKO KPUCTAJLIOB
DMAP. PeakilMOHHYIO CMeCh MEPEMELINBAIIA ITPU KOMHATHOW TEMIIEpaType U KOHTPOJUPOBAIIU
nporekanue peaknuu Merogom UPLC nmo Tex mop, moka He OOHApyKMBAJK TOJIHOE
pacxonoBaHue HcxomHoro marepuaia (20 muHyT). PacTBOpuTENb yOANsIM NMPU TMOHMKEHHOM
JaBJIEHUH, U OCTATOK OYHINAIN KOJOHOYHOH XpoMarorpadueit Ha cunmkarene (60-100% EtOAc
B FeKCaHax) ¢ MoJydeHueM TpeTdyTun 7-ton-3-[2-(meTokcumerokcn )-4-(1-Terparuaponupan-2-
winupason-4-un)enun jmuppono| 3,2-cJnupunasun-S-kapookcunara (122 wmr, 71%) B BHUze
OJIeTHO->KEeNTON TEeHBI.

MS m/z 632,5 [M+H]*; '"H SIMP (aueron-ds) 8: 8,66 (c, 1H), 8,31 (1, J=0,6 I', 1H), 8,27
(c, 1H), 8,03 (m, J=7,9 I'u, 1H), 7,98 (1, J=0,9 I'u, 1H), 7,58 (a, J=1,6 I'u, 1H), 7,49 (an, J=7.9,
1,6 T'n, 1H), 5,49 (na, J=9,8, 2,5 I'u, 1H), 5,41 (c, 2H), 3,98-4,06 (M, 1H), 3,69-3,80 (m, 1H),
3,45 (¢, 3H), 2,14-2,28 (m, 1H), 2,02-2,08 (m, 2H), 1,77-1,84 (M, 1H), 1,75 (c, 9H), 1,60-1,69 (M,
2H).

Cragusa 11. BreicymenHyio B cymuiabHOM Inkady konOy cHaOkajdl MarHUTHON
MeIlajikod W 3arpyxkanu B Hee  TperOyrun  7-Hon-3-[2-(merokcumerokcu)-4-(1-
TeTparuaponupaH-2-uanupa3oi-4-un)denwnn|-muppoino|3,2-c jnupuaasun-5-kapookcumar (122
mr, 0,19 mmonb), TperOytun 4-(4,4,5,5-terpamerun-1,3,2-nuokcaboponas-2-min)-3,6- TMruapo-
2H-nupuaus-1-kapookcunar (75 mr, 0,24 mmonb), Pd(PPhs), (25 mr, 0,022 mmons) u K,CO5 (80

mr, 0,58 wmmonp). KonOy 3akpbiBasii pe3nHOBOH mnpoOkoi ¢ auadparMoii, u 3arem

BAKyyMHUPOBAIU U 3anoiHsIH apronoM (3 X). JJobasmsmu 1,4-nuokcan (1,2 min) Bony (0,3 mi), u
peakroHHY0 cMech HarpeBaiu 10 90°C B TeueHue 6 4acoB. PeakIMOHHYIO CMeCh OXJIaKIaau
70 KOMHATHOW TeMmepaTypsl, pa30aBisui BOAOH (5 M), M 3aT€M 3KCTPArHPOBAIH C TIOMOLIBIO
CH,Cl, (3 X). OObenuHeHHbIE OpraHWUYecKue cjion ¢y Hag Na,SOs U KOHIEHTPUPOBAIU
MIPY TIOHMKEHHOM JiaBjieHnH. OCTaTOK OYHINAIA KOJIOHOYHOU XpoMaTorpadueil Ha cuinkarere,
smoupyst ¢ rpaaueHToM EtOAc/rekcanbl (60-100% EtOAc), ¢ momyuenuem tperOytun 7-(1-
TperOyTokcukapOonmi-3,6-quruapo-2H-mupuann-4-mn)-3-[2-(MeTokcu-mMeToken )-4-(1-
TeTparugponupaH-2-ui-nupaszoi-4-wi)penun jnuppono-[3,2-c jnupunazun-5-kapookcunara (38
mr, 29%) u tperOytun 4-[3-[2-(meTokcumeTokcn)-4-(1-TeTparuaponupan-2-uianupazon-4-ui)-
¢benun]-SH-upposnol 3,2-c lnupunasun-7-wi|-3,6-qurunpo-2H-nupunun- 1-kapbokcunmara (25
Mr, 22%).

Crapusa 12. K tperOGyrun 7-(1-tperOyrokcuxkapbonmn-3,6-aurunpo-2H-nmupunnn-4-mn)-

3-[2-(meTokcumeTokcn )-4-(1-Terparuapo-nupas-2-unnupason-4-mn)pesu Jmuppono| 3,2-
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¢ Jmupunasun-5-kap6okcunary (38 mr, 0,055 mmonb) nobasmsmu 4N HCl B nrokcane (1 mu, 4,0
mMmodib), 3aTeM MeOH (1 mu). Peakunonnyro cmech HarpeBanu npu 55°C B TedyeHue 8 vacos.
PacTBopurenu ynassiiu npu NOHMKEHHOM JIaBJIEHNH, U ocTaTok pactupanu B ELO. ITonydyennoe
TBEPJIO€ BEIEeCTBO (UIBTPOBAJIHM, TINATEIbHO NpoMbiBaiu H30bITKOM Et,O M cymunmu B TOke
azora ¢ nojydeHueMm S-(1H-mmpaszon-4-um)-2-[7-(1,2,3,6-Terparuapo-nupunaus-1-uii-4-um)-SH-
nupposiol3,2-cnupunazun-3-ui|denona runpoxyaopuna (15 mr, 71%) B BuAe SPKO-KEITOrO
TBEPJIOTO BELIECTBA.

MS m/z 359,3 [M+H]*; 'H SIMP (DMSO-dg) &: 13,26 (yur.c, 1H), 9,49 (c, 2H), 8,60 (c,
1H), 8,50 (ym.c, 1H), 8,20 (¢, 2H), 7,82 (m, J=8,5 I'u, 1H), 7,41 (tn, J=4,3, 1,9 I'y, 2H), 6,97-
7,16 (m, 1H), 3,81-4,00 (m, 2H), 3,35-3,55 (m, 2H), 2,77-2,97 (m, 2H); 1 H He oOHapy kuBajcs
(NH unu OH).

Hcnonp3yst METOMKY, OMUCAHHYIO JJIsi IpuMepa | BbIle, MOJTydYaad JONOJHHUTEIbHBIC
ONMHCAHHBbIE B M300PETEHHH COENWHEHHs] IyTeM COOTBETCTBYIOIIEH 3aMEHbl HCXOIHBIX
MaTepHaJiOB, PEareHTOB W PEAKLHOHHBIX YCJIOBUH, TMOJy4Yas COENWHEHHs, BBIOPAHHBIC U3

CIEAYIOLIUX COEANHEHUIT:
Coenunenue JanHble

MS m/z 415,5 [M+H]"; '"H SIMP (meranon-dy) &: 8,61 (¢, 1H), 8,45 (c, 1H),
8,26 (c, 2H), 7,77 (n, J=7,9 T'u, 1H), 7,45 (an, J=7,9, 1,6 'y, 1H), 7,36 (x,
J=1,6 Ty, 1H), 7,06 (c, 1H), 3,73-3,79 (m, J=6,6 T'u, 1H), 3,57-3,63 (M, J=5,0
I'u, 1H), 1,71 (c, 6H), 1,64 (c, 6H); 4 H ne obnapyxusanuce (3 NH u OH).
MS m/z 385,4 [M+H]"; "H SIMP (meranon-ds) &: 8,60 (c, 1H), 8,42-8,49 (m,
J=2,5Tu, 2H), 8,39 (c, 1H), 7,78 (n, J=8,2 I'u, 1H), 7,48 (an, J=8,0, 1,7 I'yy,
1H), 7,40 (n, J=1,6 T'u, 1H), 7,35 (n, J=5,7 I'u, 1H), 4,54 (a0, J=6,3, 5,4 I',
1H), 4,43 (an, J=7,3, 4,1 T'u, 1H), 3,35-3,41 (m, 1H), 2,87 (n, J=18,0 I'y,
1H), 2,42-2,52 (m, 1H), 2,37-2,42 (M, 1H), 2,25-2,36 (m, 1H), 2,03-2,16 (m,
1H); 4 H ne obnapyxwusanucs (3 NH u OH).

MS m/z 401,4 [M+H]*; 'H SIMP (merason-d,) &: 8,62 (c, 1H), 8,50 (c, 2H),
8,47 (¢, 1H), 7,79 (n, J=7,9 T'u, 1H), 7,49 (an, J=8,2, 1,6 I'u, 1H), 7,41 (xm,
J=1,6 Tu, 1H), 7,25 (n, J=5,7 T'u, 1H), 4,33 (&, J=6,0 I'u, 1H), 4,11-4,15 (m,
2H), 4,06 (an, J=12,6, 1,9 I'u, 1H), 3,97 (n, J=7,3 T'u, 1H), 3,93 (n, J=12,6
I'u, 1H), 3,39 (ax, J=18,6, 8,2 I'u, 1H), 3,10 (an, J=18,3, 1,6 T'u, 1H); 4 H He

20

27

28

obHapy>xuBanuce (3 NH u OH).

IIpumep 2
ITonyuyenue coequnenus 30
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Cranus 1. PactBop TpetOyTHn 7-[5-tperOyrokcukapOoHmi-3-[2-(MeTokcumeToken )-4-(1-
TeTparuaponupaH-2-uamupa3oi-4-un)denwn|-muppono| 3,2-c jnupunasun-7-mi|-3-okca-9-
a3abuukio-[3,3,1 |HoH-6-eH-9-kapOokcunara (MOJYYEeHHOIO B COOTBETCTBHH C METOIIOM,
onucaHHbM B ipumepe 1, cragust 11) (100 mr, 0,14 mmons) B MeOH (2 M) u EtOAc (0,2 mu)
rugpupoBau Haj kartaimmszaropom 10% Pd/C (20 mr, 0,02 mmounb, 10 macc.%) B 10% Pd(OH),/C
(20 wmr, 0,014 mmomb, 10 mMacc.%) B melikepHOM amnmnapate AJsi rHApupoBaHus Gupmsl Parr mpu
nasiennn 0,345 MIla H, B Tedenue 72 yaco. KatanusaTopsl (GUIBTPOBAA W MPOMBIBAIU C
nomotibto MeOH. MartouHblii pacTBOp KOHLIEHTPUPOBAIM, U OCTATOK OUMUIIANN KOJOHOYHOM
xpomarorpadueri Ha cuimkarene, smoupys ¢ rpaguentom MeOH/CH,Cl, (0-10% MeOH), ¢
MOJIy4YEeHUEM TpeTOyTHII 7-[5-TperbyTokcukapOorni-3-[2-(MeTokCcH-MeTOKCH)-4-( 1-
TeTparuaponupaH-2-uianupas3on-4-un)dennn|nuppono-[3,2-c|nupuaazus-7-mn|-3-okca-9-
azabumkiio[3,3,1 JHonaH-9-kapbokcunara (46 mr, 46%) B Bune OienHO-KenTOM TeHbl. MS m/z
631,4 [M+H]".

Cragua 2. K tperOyrun 7-[5-tperOyroxcukapbonun-3-[2-(MeTokcumeTokcn)-4-(1-
TeTparuaponupaH-2-uianupas3oi-4-un)denun|-nmupposno| 3,2-c jnupuaazun-7-un|-3-okca-9-
azabuimkio|3,3,1 |Honan-9-kapbokcunary (46 mr, 0,063 mmoune) nobdasnsmu 4N HCI B nuokcane
(0,5 min, 2 mmons), 3ateMm MeOH (1 mi). Peakunonnyro cmecy nepememnBanu npu S0°C B
TedyeHue 16 yacos. JleTyuyne KOMIOHEHTHI 3aTEM YAAJSIIN NPU NOHUKEHHOM JaBJIEHUH, OCTaTOK
3areM pactupanu ¢ Et,O, m TBepmoe BemecTBO (MIBTPOBAIM M CYHMIMIM B TOKE a30Ta C
nonyueHuem 2-[7-(3-okca-9-azonusouiukio| 3,3, 1 Honan-7-un)-SH-upposno[ 3,2-c JnupunasuH-
3-un]-5-(1H-nupazon-4-un)penona rugpo-xmopuna (16 mr, 58%) B BHOE KENTOrO TBEPIAOTO
BemecTBa. CTEpeOX MU0 ONPEEISUTH Ha OCHOBE JaHHBIX, MOJydeHHbIX MeTogoM NOESY.

MS m/z 403,4 [M+H]*; 'H SIMP (meranon-ds) &: 8,53 (c, 1H), 8,46 (c, 2H), 8,26 (x,
J=0,6 I'u, 1H), 7,75 (», J=8,2 'y, 1H), 7,47 (nn, J=8,2, 1,9 I'y, 1H), 7,39 (7, J=1,9 I'y, 1H), 3,96
(nm, J=12,6, 1,9 'y, 2H), 3,90 (n, J=12,6 I'u, 2H), 3,85 (an, J=9.4, 3,2 'y, 2H), 3,66-3,78 (M,
1H), 2,82 (anm, J=14,5, 9.4, 6,0 'y, 2H), 2,51 (ann, J=14,5, 11,4, 3,2 T'u, 2H); 4 H =e
obHapy>xusanuce (3 NH u OH).

Hcnonp3yst METOIMKY, OMUCAHHYIO IJIST IPUMEpa 2 BBIIIE, TOJTyYadd JONOJHUTEIbHBIC
ONMUCaHHbIE B W300PETEHHH COENWHEHHs] IyTeM COOTBETCTBYIOINEH 3aMEHbl HCXOIHBIX
MaTepHaJiOB, PEareHTOB W PEAKLMOHHBIX YCJIOBHUH, TOJy4Yas COEIWHEHHs, BBIODAHHbBIE U3
CIEAYIOLIUX COEANHEHUI:

Coenunenue JlanHble

12 MS m/z 361,3 [M+H]"




116

Coenunenue JlanHble

MS m/z 387,4 [M+H]; TH SIMP (metanon-ds) &: 8,53 (c, 1H), 8,49 (c, 2H),
8,20 (1, J=0,9 T, 1H), 7,77 (n, J=8,2 T, 1H), 7,48 (nx, J=8,2, 1,6 'y, 1H),
29 740 (n, J=1,6 T, 1H), 4,20-4,27 (v, 2H), 3,74-3,84 (m, 1H), 3,66-3,71 (m,
2H), 2,33-241 (M, J=2,5 Tu, 3H), 2,25-232 (m, 3H); 4 H =He
obHapy>xuBanuck (3 NH u OH).

MS m/z 417,5 [M+H]*; TH SIMP (D,0) &: 8,15 (c, 1H), 7,89 (c, 2H), 7,72 (c,
1H), 7,41 (z, J=8,2 Ty, 1H), 6,99 (x, J=8,8 T', 1H), 6,81-6,92 (M, 1H), 3,60-
3,70 (m, 1H), 2,01 (ag, J=14,2, 2,8 Ty, 2H), 1,70 (1, J=14,2 2H), 1,54 (c,
6H), 1,40 (c, 6H); 4 H ne oOHapysxuBanuce (3 NH u OH).

31

IIpumep 3
ITonyuyenue coequnenus 43

cranua 2

Cranus 1. BeicymeHHy0 B CymmibHOM Hikady koj0y cHaOXajll MarHUTHON MeIlaikon
U 3arpyxanu B Hee TperOytun 7-Hon-3-[2-(meTokcumerokcn)-4-(1-terparuaponupan-2-
winupaszon-4-un)erun |-uppono[ 3,2-cJnupunasun-S-kapookcmnar (43 wmr, 0,07 Mmoub),
TpeTOyTHI nunepasuH- 1-kapookcuiaar (15 MT, 0,08 MMOJIb),
Tpuc(aubensmnuaenaneron )qunamiaanii(0) (6,3 mr, 0,007 mmons), S-Phos (5,7 wmr, 0,014
MmoJib) U Cs2CO3 (45 mr, 0,14 mmosb). KonOy 3akpeiBanu pe3sHHOBOM MPOOKOH ¢ MEMOpPaHHOM,
U 3aTe€M BaKyyMHPOBAJIH U 3aMOJHSIIA aPrOHOM (3TY ONEPALHIO MOBTOPSUTA CYMMAapHO 3 pasa).
HobGasmsiiu DME (3 mi), u peakuuonHyro cMmech Harpeanu o 80° C B TeueHue 2 4acoB.
PeakunoHHYI0 CMeCh OXJIAKIAJId 1O KOMHATHOH TeMIepaTypbl, (GUIbTPOBAIN 4Yepe3 LENUT U
3aTeM KOHLIEHTPUPOBAJIM TPHU MOHIKEHHOM JaBjieHuH. (OCTAaTOK OYMINAIN KOJOHOYHOH
xpomarorpaduell Ha cuukarene, smoupys ¢ rpagueHToM EtOAc/rekcansr (40-80% EtOAc), ¢
MOJy4YEeHUEM TpeTOyTIII 7-(4-(TperOyToKcHKapOOHWI)-TUIIepa3HH- 1 -11)-3-(2-
(meTokcumerokcn)-4-(1-(terparuapo-2H-nupan-2-wmn)- 1 H-nupazon-4-wn)pennn)-SH-
nuppodo[3,2-clmupunasun-S-kapbokcunara (18 mr, 38%) B BHIE KOPUYHEBATOrO TBEPIOTO
semectsa. MS m/z 690.4 [M+H]".

Crapusa 2. K pactBopy TperOytun 7-(4-tperOyTokcukapOOHUI-IUIepasuH- 1-mn)-3-[2-
(MeTokcumeTokcn)-4-( 1-rerparunponupaH-2-ui-nupaszon-4-un)denwn | nupporol 3,2-
¢ Jmupunasun-5-kap6okcunara (18 mr, 0,026 mmonp) B CH2Cly (0,5 mi) mumroc 1 xamss MeOH
nobasnssmu 4M HCl B 1,4-nmokcane (0,03 wmu, 0,12 MMOmbp), W pEAKIMOHHYK) CMECh

nepeMellnBail B TedeHue 16 4acoB NpPU KOMHATHOM Temmeparype. PeaklMOHHYIO CMeCh
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KOHLIIGHTPUPOBAIM TPU  TOHMKEHHOM  jAaBieHHH. (OCTaTOK  OYMINAIM  KOJOHOYHOM
xpomarorpadueli Ha cunukarene, smoupys cmecbto MeOH/CH,Cl, (0% - 30% MeOH) c
MOJIy4eHUEM 2-(7-nunepasus-1-un-SH-nuppono[3,2-c]nupunazun-3-un)-5-(1H-mupaszon-4-
win)penomna (5 mr, 53%) B BUIE OPaHKEBOTO TBEPJOTO BEIECTBA.

MS m/z 362,0 [M+H]"; 'H saMP (meranoin-dy) 0: 8,45 (c, 1H), 8,15 (yu.c, 2H), 7,80 (c,
1H), 7,70 (m, J=8,0 I'u, 1H), 7,42 (nx, J=8,0, 1,9 I'u, 1H), 7,33 (», J=1,9 I'n, 1H), 3,69-3,76 (m,
4H), 3,50-3,56 (M, 4H); 4 H ne obnapy>xusanuch (3 NH u OH).

Ilpumep 4
[Tonyuyenue coequneHus 8
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Cramus 1. Cmech 2-Opom-5SH-muppono[2,3-bJnupasuna (50 wmr, 0,25 mmons), 4-[3-

OH

N/,

merokcu-4-(4,4,5,5-terpamerni-1,3,2- nuokca-6oponan-2-un)penun]- 1 -rerparuagponupan-2-ui-
nupaszona (107 mr, 0,28 mmons), [1,1'-Ouc(audenundocduno)deppouen]nnxnop-namnaausa(ll)
(19 wmr, 0,025 mmonp) npoayBaiu apronom. Jlobasisim 1,4-nuokcan (2 MiT) U BOJHBIN pacTBOp 2
M K,CO; (0,35 mu, 0,7 MMOJIb), U peakMOHHYIO cMech HarpeBanu npu 90°C B TeueHue 16
yacoB. PeakLMOHHYIO CMeCh 3aTeM OXJIaXKOalid 1O KOMHATHOH TeMmmepaTypbl M pa3OaBisuiv
BONOW. BonHbIl cioii sxcTparuposaiu ¢ momourpio EtOAc (3 X). O0bequHeHHbIE OpraHu4ecKue
ciou cyummnu Haa NapSO4 ¥ KOHLEHTPUPOBAIU NIPU MOHMKEHHOM JaBieHuu. OCTaTOK OYHUINaIN
xpomarorpadueli Ha cumkarene, smoupys ¢ rpaguerToM EtOAc/rekcansl (50-100% EtOAc), ¢
nojiyaeHueMm 2-[2-merokcu-4-(1-rerparunponupan-2-uinupason-4-wn)permn |-SH-mupporo[ 2,3-
b]-nmupasuna (76 mr, 80%) B BuzE KENTOH MMEHBL.

MS m/z 376,3 [M+H]*; 'H SIMP (DMSO-de) &: 8,67 (c, 1H), 8,51 (c, 1H), 8,06 (c, 1H),
7,82-7,88 (m, 1H), 7,71-7,76 (m, 1H), 7,39-7,44 (m, 1H), 7,32-7,38 (M, 1H), 6,63-6,69 (M, 1H),
5,41-5,46 (m, 1H), 3,94-4,00 (M, 1H), 3,93 (c, 3H), 3,63-3,71 (M, 1H), 2,10-2,20 (m, 2H), 1,94-
1,98 (M, 2H), 1,52-1,60 (M, 2H).

Cranusa 2. Cmech 2-[2-metokcu-4-(1-rerparugponupan-2-ui-nupaszon-4-mm)permn|-SH-
nuppoiio[2,3-bJmupasuna (76 mr, 0,20 mmons), (2,2,6,6-Terpamerun-1,3-aguruaponupuauH-4-

i) tpudrop-merancynbdonara (120 mr, 0,42 mmors), BogHoro pacrsopa 1 M K3POy (0,1 mu,
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0,1 mmonp), XPhos (18 wmr, 0,04 mMmons), Tpuc(nudbensununeHaneron)aunamanus(0) (19 wr,
0,02 mmonp) u 1,4-nuokcana (2 mi) HarpeBaiau B atMocepe aprona mpu 90°C B tedeHue 16
4acoB. PeakIMOHHYI0 CMeCh OXJIaXJalIM 0 KOMHATHOH TeMIepaTypbl W pa30aBiisiid BOJOM.
Bonnbrii cnoit skcrparuposanu ¢ nomombsio CH,Cl, (3 X). OO6benuHeHHbIE OpraHU4ecKue CIou
cyummin Haj NapSOy4, GUIbTpOBaIM U KOHLEHTPUPOBAIH IPU MOHWKEHHOM JaBjieHuu. OcTaTok
ouyniany xpomarorpadueil Ha cunmkaresne, smoupys ¢ rpaguertom MeOH/EtOAc (0-10%
MeOH) c¢ mnonydyenuem 5-[2-meTokcu-4-(1-terparunponupan-2-minupason-4-mn)denmn]-1-
(2,2,6,6-terpameri- 1,3-muruaponupuauH-4-wn)nuppoio| 3,2-b Jnupununa (40 mr, 39%) B BHIE
OpaH)XEBOM TEHBDI.

MS m/z 513,3 [M+H]*; "H SIMP (CDCls) &: 8,73 (c, 1H), 7,87 (c, 1H), 7,81 (z, J=0,8 I'n,
1H), 7,75 (n, J=7,9 T'u, 1H), 7,51 (n, J=3,7 I'y, 1H), 7,18 (ax, J=7,9, 1,6 T'u, 1H), 7,06 (n, J=1,5
I'n, 1H), 6,69 (1, J=3,7 I'u, 1H), 6,06 (T, J=1,5 I'n, 1H), 5,37 (an, J=9,1, 3,3 I'n, 1H), 4,02-4,05
(M, 2H), 3,85 (¢, 3H), 3,63-3,73 (m, 1H), 2,56 (1, J=1,4 'y, 2H), 2,00-2,16 (m, 3H), 1,54-1,71 (M,
3H), 1,29 (c, 6H), 1,26 (c, 6H).

Cranus 3. PactBop 2-[2-merokcu-4-(1-Terparugponupan-2-ui-nupaszon-4-mi)peHun]-5-
(2,2,6,6-Terpamerni- 1,3-muruaponupuauH-4-un)nuppoino| 2,3-bnupazuna (40 mr, 0,08 Mmoinb)
u NaSEt (85 wmr, 0,8 mmonp) B NMP (2 wmu) narpeamu no 180°C ¢ ucnoibp3oBaHueM
MHUKPOBOJIHOBOT'O M3JIy4eHHs B TeueHue 30 MUHYT. PEaKIIMOHHYIO CMECh 3aTeM OXJIaXKIalu A0
KOMHATHOW Temriepatypsl U pasdasisiu ¢ nomombo CHLCly (10 mun). Ocamok ¢umbTpoBanu
METOZIOM BaKyyMHOW ¢uubTpauud. PuiabTpaT KOHLEHTPUPOBAIM M HCIONb30BAIH Oe3
JOMNOJIHUTEIIbHOU OYUCTKH.

Cwmech HEOYHMLIEHHOIO 5-(1-Terparupponupan-2-minupaszon-4-um)-2-[5-(2,2,6,6-
TeTpameTui- 1,3-nuruaponupunus-4-un)nuppono|[2,3-b]-nupazun-2-un)dpenona (0,039 r, 0,08
mmoJib) U 4 M HCI B nuokcane (0,5 M1, 2 MMOJIb) TIepeMeIInBaIi IIPH KOMHATHOW TeMIlepaType
B TeueHne | uaca. OOpas3oBaBIIMiics 0CafoK COOMpanM METOAOM BaKyyMHOH (uibTpanuu u
cnoyackuBaiu ¢ nomoursto CH,Cly (10 M) ¢ monyuenuem S-(1H-nmupason-4-un)-2-[5-(2,2,6,6-
TeTpaMeTu- 1,3-nuruaponupunut-4-wn)nupposo[2,3-bnupasun-2-un|peHonsa  ruApoxIOpUaA
(7 mr, 43%) B BUE KENTOrO TBEPOTO BEIECTBA.

MS m/z 4154 [M+H]*; "H SIMP (DMSO-dg) 8: 9,15-9,25 (m, 2H), 8,16-8,20 (M, 1H),
8,13-8,16 (m, 2H), 8,08-8,12 (M, 1H), 7,22-7,27 (m, 2H), 6,92-6,97 (m, 1H), 6,40-6,46 (m, 1H),
3,02-3,06 (m, 2H), 1,63 (c, 6H), 1,56 (c, 6H).

IIpumep S

ITonyuyenue coequnenus 10
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Cramua 1. K cmecn 2,2,6,6-terpamerninunepuana-4-amuaa (4,2 r, 27 MMonb) B
anerorutpuie (10 mm) nobasnsnum 2,5-nuxnopnupasut (4,0 T, 27 MMoub). PeakIimoHHy0 cMech
nepememnBanu npu 120°C B TeueHue 16 uyacoB. PeakliMOHHYIO cMecCh 3aTeM OXJaXAAlIH IO
KOMHATHOW TEMIepaTypbl, M OCaAOK COOMpali METOIOM BAaKyyMHOH (MIbTpaLUU C
nojydeHueM S-xiaop-N-(2,2,6,6-TerpameTunnunepuanH-4-wi)nupa3uH-2-aMuHa B BUJE CBETJIO-
»entoro Teepaoro Beuectna (3,1 r, 43%).

MS m/z 269,3 [M+H]*; '"H SIMP (DMSO-dg) &: 8,02 (1, J=1,3 I'ny, 1H), 7,68 (1, J=1,3 I'ny,
1H), 7,09 (n, J=7,7 I'y, 1H), 4,09 (an, J=7,7, 3,7 I'u, 1H), 1,77 (ng, J=12,4, 3,7 I'y, 2H), 1,16 (c,
6H), 1,03 (c, 6H), 0,95-0,99 (m, 2H).

Cragus 2. K cycnensuu 5-xnop-N-(2,2,6,6-reTpameTii-4-nmunepuani)nupa3suH-2-aMuHa
(0,7 r, 3 MMOJTB) B YKCYCHOH KHCoTe (5 MIT) Mpu KOMHATHOH Temniepatype nodasisu NBS (0,5
r, 3 mmonb). [locne nepememmBanus B TedeHue 30 MUHYT, 0Opa30BBIBAJICS JKEITHIH OCAIOK.
Ocanok cobupaay METOIOM BaKyyMHOU (PUIIBTPALIMU C MONydeHrueM 3-0pom-5-xyop-N-(2,2,6,6-
TeTpaMeTHiI-4-nunepunni )-nupasus-2-amuna (0,7 1, 80%) B BUE JKENTOrO TBEPAOTO BEIECTBA.

MS m/z 347,2, 349,2 [M+H]*; '"H SIMP (DMSO-dg) &: 8,19 (c, 1H), 6,91-6,95 (m, 1H),
4,31-4,36 (m, 1H), 1,90-1,96 (m, 2H), 1,72-1,76 (m, 2H), 1,39-1,45 (m, 12H).

Craqua 3. Cwmech 3-O6pom-5-xmop-N-(2,2,6,6-TeTpaMeTnia-4-nunepuana)Iupa3iH-2-
amuHa (1,4 r, 4,0 mmonb), Cul (0,05 r, 0,3 mmonb) u PdCl,(PPhs), (0,17 r, 0,24 mmonb)
npoxnysanu aproHoM. Jlobasmsimm nocnenosarenbHo THF (20 mm), EGN (2,2 mn, 16 mMonb) u
sturamI(TpuMeTmn)cunal (0,8 mut, 6 Mmonb). ITony4deHHYI0 CMeCh IepeMenInBaiu B aTMochepe
apro"a npu 60°C B TeueHue 1 yaca. PeakllMOHHYIO CMeChb 3aTeM OXJaXJalu N0 KOMHATHOM
TeMIepaTypbl U KOHLEHTPUPOBAIH. HeouMIeHHbI OCTaTOK OuMInaIM xpomaTtorpadueil Ha

cunukarene, smoupys ¢ rpaauearoM MeOH/CHLCl, (0-10% MeOH), ¢ nonyuenuem S-xmop-N-
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(2,2,6,6-TerpameTnin-4-nunepuani)-3-(2-Tpu-MeTWICHIMIB TUHII ) THpasuH-2-amuHa (1,42 T,
97%) B BUiE TEMHO-KENTOTO TBEPAOTO BEIIECTBA.

MS m/z 365,3 [M+H]"; '"H SIMP (DMSO-d¢) &: 8,19 (c, 1H), 4,32-4,37 (m, 1H), 1,98-
2,03 (M, 2H), 1,63-1,67 (M, 2H), 1,43 (c, 6H), 1,40 (c, 6H), 0,26 (c, OH).

Craquss 4. K pacrBopy  5-xjop-N-(2,2,6,6-Terpamerni-4-nunepuami)-3-(2-
TPUMETHICHITMISTUHI )upasuH-2-amuHa (1,42 1, 3,89 mmonb) B THF (20 wmur) mobGasnsuiu
pactBop 1M TBAF B THF (12 mu). PeakunoHHyro cMech nepemMernBaiy B atMmocdepe aproHa
npu 60°C B TedyeHue 2 4YacoB, 3aTeM OXJaXJalu IO KOMHATHOM TeMIepaTrypbl H
KOHIIEHTPUPOBAIM. HeOouHIneHHBII OCTATOK OuUMIIATN XpoMaTorpadueil Ha CUJIHMKaresne,
smoupyst ¢ rpagueHtoM MeOH/CH,Cl, (0-10% MeOH) ¢ mnony4enuem 2-xjop-5-(2,2,6,6-
TeTpaMeTuiI-4-unepuarn)nuppoiio[ 2,3-b]nupasuna (450 mr, 56%) B BUOAE TEMHO-KPaCHOTO
Macna.

MS m/z 293,3 [M+H]*; 'H IMP (DMSO-ds) &: 8,36 (c, 1H), 8,16-8,19 (M, 1H), 6,64-
6,68 (M, 1H), 5,07-5,12 (m, 1H), 1,72-1,81 (m, 4H), 1,26 (¢, 6H), 1,11 (c, 6H).

Cragus  S. Cmecp  2-xyop-5-(2,2,6,6-TerpameTnin-4-munepuani)-nuppoiol2,3-
blnupasuna (50 wmr, 0,1708 mmomnb), 4-[3-(Merokcu-merokcu)-4-(4.4,5,5-rerpamerni-1,3,2-
nuokcaboponan-2-mn)denun]- 1-terparuaponupan-2-winupazona (85 wmr, 0,2052 wmmods),
PdCly(dppf) (13 mr, 0,01741 mmonb) npoxyBanu aproHom. JloGasnsinm BogHBIA pactBop 2 N
K>COs5 (0,5 mn, 1 mmonp) 1 1,4-nuokcas (2 M), ¥ peakIIMOHHYI0 CMeCh HarpeBajil B aTMochepe
aprona npu 100°C B Teuenue 16 yacos. PeaklIMOHHYIO CMECh 3aTeM OXJIaKAalIU 10 KOMHATHOM
temneparypbl U paszbasisnu ¢ nomombio CHyCly, u 3atem ¢QunbTpoBanu depes3 KOJOHKY AJIS
pasgenenuss (a3, W 3areM KOHLEHTpupoBasu. HeouuieHHBIE OCTATOK  OYHINAJIH
xpomarorpaduell Ha cunukarene, smoupys ¢ rpaauestom MeOH/CH,Cl, (0-10% MeOH) ¢
MOJIyYeHUEM 2-[2-(meTokcumeTokcH )-4-( 1-TeTparuaponupas-2-uanupazon-4-un)denun|-5-
(2,2,6,6-Terpamerrn-4-nunepunn)nuppoio[2,3-bJnupasuna (55 wmr, 59%) B BuIE TEMHO-
KOPUYHEBOTO Macia, 3arpsi3HEHHOTO ~20% 2-xg0p-5-(2,2,6,6-TeTpameTni-4-
nunepuaun)muppono[2,3-bnupasuna. MS m/z 545,5 [M+H]".

Cranus 6. K pactBopy 2-[2-(MeTokcHMeTOKCH)-4-( 1-TeTpa-ruaponupan-2-uinupasoi-4-
wn)penmn]-5-(2,2,6,6-rerpamerin-4-nunepuan)mupposto[ 2,3-b Jnupasuna (55 mr, 0,10 Mmoib)
iB CH,Cl, (1 mir) nobasmsmu 4N HCI B nuokcane (0,5 mut, 2 MMOJb), U PEAKIHOHHYIO CMECh
nepeMeInuBaIid P KOMHATHOW TeMriepatype B TedeHue | yaca. JKenroe TBephoe BelecTBO,
KOTOPOE OCaXKIAIOCh, COOMPAIN METOAOM BAKYYMHOH (PUIIBTPALIUH, CITOJACKUBAIN C IIOMOLIBIO
CH,Cl, u cymmnu ¢ nonyuenueM S-(1H-mupaszon-4-un)-2-(5-(2,2,6,6-TeTpaMeTvI-mumnepuaua-4-
wn)-SH-muppono[2,3-b]nupazun-2-un)dpenona rugpoxiopuna (18 mr, 23%).

MS m/z 417.4 [M+H]*; 'H SIMP (DMSO-ds) &: 9,10 (c, 1H), 8,06-8,19 (m, 4H), 7,20-
7,27 (M, 2H), 6,81-6,85 (M, 1H), 5,20-5,24 (m, 1H), 2,33-2,45 (m, 2H), 2,12-2,17 (m, 2H), 1,59 (c,
6H), 1,50 (c, 6H).

Hcnonp3yss METOIMKY, OMUCAHHYIO IJISI MPUMEpa S5 BbIIIE, TOJTyYaad JONOJHUTEIbHBIE

OIIMCAHHBIC B I/I306peTeHI/II/I COCAUHCHUA MNyTEM COOTBeTCTBYI-OH_Ieﬁ 3aMCHbI HCXOIHBIX
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MaTE€pHAJIOB, PCAr€HTOB MU PCAKINOHHBIX YCJIOBPIP'I, nojiydass COCOUHCHUS, Bbl6paHHbIe us3

CIEAYIOLIUX COEANHEHUI:
CoenuneHue JlanHbIe

MS m/z 437,2 [M+H]*,'H SIMP (merason-ds) §: 8,82 (x, J=2,2 I'ry, 1H), 8,50
(n,J=1,3 I'u, 2H), 8,11 (n, J=3,8 ', 1H), 7,88 (nx, J=11,3, 6,3 'y, 1H), 7,78
16 (nm, J=11,3, 6,6 T'u, 1H), 6,84 (n, J=3,8 I'y, 1H), 5,34-5,46 (M, 1H), 2,49 (T,
J=13,9 ', 2H), 2,29 (an, J=13,9, 3,8 I'y, 2H), 1,70 (c, 6H), 1,58 (¢, 6H); 2

H ne oOnapysxuBanuce (2 NH).

[Ipumep 6

ITonyuyenue coequnenus 23
NH,

//I\B,O
) cl
Br Cl e} =
7 | Cl N '
>~ N = H N \N’N
Gl N |
S|

cragmns 1 al N cragus 2 Q
N
H

Cragus 1. BeicymeHHyo B cymmibHOM mKady koja0y cHaOaiy MarHUTHON MeLIaKon
u 3arpyxanu B Hee 4-Opom-3,6-puxnopnupunasud (0,227 r, 1,0 wmmomb), [1,1'-
ouc(nudenundochuno)peppoueH |nuxnop-namaaui(Ill) (75,0 wmr, 0,1 wmmons) u 4,4,5,5-
TeTpaMeTui-2-BuHWI-1,3,2-nuokcadoponan (0,171 wmi, 1,0 wmmons). Konby 3akpbiBanu
PE3MHOBOI MPOOKOW ¢ MEMOpPaHHOW, M 3aTeM BaKyYYMHUPOBAIHM U 3aIOJHSUIA aproHOM (3Ty
OTepalyio MOBTOPSIM CyMMapHo 3 pasa). Jlobasmsmu quokcad (6 mi) u 2N BOAHBINA pacTBOP
K>COs (1,5 mn, 3,0 MMONb), U peakLMOHHYK cMech HarpeBasu 10 S0°C B TedyeHue 3 4acos.
PeakunoHHYI0 CMeCh OXJIaXKIajdu OO KOMHATHOH TeMIlepaTypbl, pa3damisuii Bomod (2 mi) u
skctparupoBanu ¢ nomoibo EtOAc (3 X). OObeariHeHHbIE OpPTraHWMYECKHUE CIIOW CYIIHIIA HaJ
Na,SO4, KOHLEHTPUPOBAIM TMPH TOHIKEHHOM JaBICHHH W OUHINAIH  KOJOHOYHOH
xpomatorpadueit, smoupys ¢ rpagueHTom EtOAc/rekcansl (0-50% EtOAc) ¢ monyuenuem 3,6-
nuxjop-4-sunmn-nupunasusa (0,145 r, 82%).

Cragus 2. Cwmecp 3,6-muxnop-4-sunmmupunasuna (0,34 r, 1,94 mmons) u 2,2,6,6-
teTpamerrinunepuauH-4-amuna (0,72 mi, 4,6 MMOJIb) PacTBOPsUIM B auleTOHUTpUiIE (5 M), U
NOJyueHHbI pacTBop HarpeBanu a0 90°C B Tedenue 16 uacoB. PeakIMOHHYIO CMecCh
KOHLIEHTPUPOBAJIM, M OCTATOK OUHWINAIM KOJOHOYHOH xpomarorpadueii Ha CcuJIHKarene,

smoupys ¢ rpagueHtoM EtOAc/rekcanbl (0-50% EtOAc), ¢ nomydenuem 3-xjop-7-(2,2,6,6-
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TeTpaMeTUInHIepuIuH-4-un)-6,7-guruapo-SH-nmuppono[2,3-cjnupunasuna (0,29 r, 62%). MS
m/z 295,4 [M+H]".

Cranus 3. BeicymeHHy0 B CyIIMJIBHOM LiKady koj0y cHaOXajll MarHUTHON MeIlaikon
U 3arpyxxamu B Hee  3-xyop-7-(2,2,6,6-rerpamerunnunepunu-4-mn)-6,7-quruapo-SH-
nuppodo[2,3-clnupunasus (0,15 r, 0,5 mmons), 4-(3-(MeTokcumerokcn)-4-(4,4,5,5-TerpameTn-
1,3,2-nuoxcaboponan-2-mn)dennn)- 1 -(rerparuapo-2H-nupan-2-uin)- 1H-nupazon (0,32 wmr, 0,76
MMOJIb, TIOJIy4eHHBIH B mpuMepe 1, cragus 7), rerpakuc(tpudennnpochun)nantaanii(0) (58 mr,
0,05 mmonb) u Na,COsz (160 mr, 1,5 mmonb). Konby 3akpbiBaiiv pe3HHOBON MNPOOKOH ¢
MEMOPaHHOW W 3aTeM BAaKyyMHPOBAJIM U 3aIOJHIN aproHOM (3Ty OMNEpalHI0 MOBTOPSIIH
cymmapHo 3 pasa). Jlobasmsuiu 1,4-nuokcan (10 mi) u Boay (1,5 M), U peakLIMOHHYIO CMECh
Harpesanu 10 90°C B TeueHue 16 uyacoB. PeakIMOHHYIO CMeCh OXJIaXIalu 10 KOMHATHOM
TeMIiepatypbl, paszbaBisuin Bomou (2 mut) u skcTparupoBaiu ¢ momompro EtOAc (3 X).
OOpennHeHHBIE OpraHnyecKue ciion cyuui Hax Nap,SO4, KOHIEHTPUPOBAIH MPH MOHMKEHHOM
JaBJICHUH W OYMINAIA KOJIOHOYHOU xpomartorpadueii, smoupys ¢ rpaguearom MeOH/CH,Cl,
(0-20% MeOH), ¢ nonyueHuem 3-(2-(MeTokcumeTokcn )-4-( 1-(terparuapo-2H-nmpan-2-nm)-1H-
nupazon-4-wn)permn)-7-(2,2,6,6-rerpamerun-nunepuans-4-un)-6,7-nurunpo-SH-mmuppono| 2,3-
c]nupunasuna (0,145 mr, 52%) B BuIe OpaHKEBOTO TBEPAOTO BemecTBa. MS m/z 547,3 [M+H]".

Cramusa 4. 3-(2-(Merokcumerokcu)-4-(1-(terparunpo-2H-nupan-2-un)- 1H-nupazon-4-
wn)bennn)-7-(2,2,6,6-rerpamernnnunepuaud-4-un)-6,7-guruapo-SH-nuppono[ 2,3-
c]mupunasun (20 mr, 0,037 mmonb) pactBopsid B 1 M1 MeTaHona, 3ateM nodasisuiu 4 N HCI B
1,4-nuokcane (0,5 mu, 2 MMOJNb), U PEAKLHUOHHYIO CMECh MEPEMEIINBAIM INPH KOMHATHOM
TeMIepaType B TeueHHe 2 4acoB. PeakIIMOHHYIO CMeCh KOHLIEHTPHPOBAJIM U 3aTE€M PacTUPAU CO
cmeceio 20% MeOH/a¢pup. Ocanok ¢unpTpoBamu u cymuiau ¢ nojaydenuem S-(1H-nmupazon-4-
un)-2-(7-(2,2,6,6-terpameTHiI-nunepuanH-4-m)-6,7-nuruapo- SH-nuppono-[2,3-cmupunaszus-
3-un)denona rugpoxyopuna (10 mr, 66%) B BUIe KEATOro TBEPAOTO BELIECTBA.

MS m/z 419,5 [M+H]*; 'H SIMP (meranon-d,) &: 8,17 (c, 2H), 8,07 (¢, 1H), 7,66 (x,
J=8,2 'y, 1H), 7,36 (an, J=8,2, 1,6 I'u, 1H), 7,27 (n, J=1,6 'y, 1H), 4,49-4,58 (m, 1H), 3,94 (T,
J=7,9 T'y, 2H), 3,42 (an, J=8,5, 7,3 I'u, 2H), 2,12 (an, J=13,9, 3,5 I'u, 2H), 2,00 (T, J=13,9 I'L,
2H), 1,61 (c, 6H), 1,55 (c, 6H); 3 H He obnapy:xuBammch (1 OH u 2 NH).

Hcnonp3yst METOMKY, OMUCAHHYIO JJIsl IpUMepa 6 BbIIIE, TOJTyYaad JONOJHHUTEIbHBIC
ONMUCAHHBbIE B W300PETEHHH COENWHEHHs] IyTeM COOTBETCTBYIOINEH 3aMEHbl HCXOIHBIX
MaTepHaJiOB, PEareHTOB W PEAaKLHOHHBIX YCJIOBHUH, TOJy4Yas COENUHEHHs, BBIOpAHHBIC U3
CIAEAYIOLIUX COEANHEHUIL:

Coenunenue JauHble
MS m/z 439,5 [M+H]"; 'H SIMP (meranon-dy) &: 8,23 (¢, 2H), 7,93 (c, 1H),
7,69-7,76 (m, 1H), 7,55-7,64 (M, 1H), 4,55-4,67 (m, 1H), 4,01-4,07 (m, 2H),
3,44 (ym.c, 2H), 2,12-2,19 (m, 2H), 2,02-2,08 (m, 2H), 1,64 (¢, 6H), 1,57 (c,
6H); 2 H ne o6napy>xusanuce (2 NH).
36 MS m/z 409,3 [M+H]*; "H SIMP (meranon-ds) &: 8,17 (c, 2H), 7,89 (z, J=1,9

32
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Coenunenue JlanHble

Tw, 1H), 7,66-7,74 (m, 1H), 7,55-7,61 (m, 1H), 4,48-4,58 (m, 1H), 4,21-4,26
(M, 2H), 3,99 (1, J=7,6 Ty, 2H), 3,39-3,43 (v, 2H), 2,22-2,31 (m, 6H), 2,08-
2,16 (M, 2H); 2 H He obnapy:xusanucs (2 NH).

IIpumep 7
ITonyuenue coenuHeHus 26

Cramua 1. Cwmecp 3-(2-(merokcumerokcn)-4-(1-(terparuapo-2H-nupan-2-mn)-1H-
nupazon-4-wn)permn)-7-(2,2,6,6-rerpamerui-nunepuans-4-mn)-6,7-nurunpo-SH-muppoino| 2,3-
c|mapunasuna (0,28 r, 0,49 MMOIIB, TONYYEHHOTO B puMepe 6, ctaans 3) U AMOKCHIa MapraHLa
(0,28 1, 3,21 mmonb) B Todyoue (10 mir) Harpesanu npu 125°C B repMeTU3HPOBAHHON MTpOOUpKeE
B TeueHHe 24 4acoB. PeakLMOHHYHO CMeCh OXJAXAAJIU [0 KOMHATHOH TeMIIEpaTyphl,
¢unbTpoBaNM Uepe3 HEOOIBINON CIIOH HeNnTa U KOHLEHTpupoBanu. Heouniennoe coennHeHne
OYMINATH KOJOHOYHOW Xpomarorpadueli, smoupys ¢ rpaguentom MeOH/CH,Cl, (0-20%
MeOH), ¢ noaydenuem  3-(2-(merokcumerokcn)-4-(1-(terparuapo-2H-nupan-2-um)-1H-
nupazon-4-un)pernn)-7-(2,2,6,6-rerpamerni-nunepuann-4-wn)-7H-nuppono[ 2,3-c Jrupunazuxa
(0,2 1, 71%) B BujIE JKENTOBATO-KOPHIHEBOTO TBEPAOro BemecTsa. MS m/z 5454 [M+H]".

Cramusa 2. K pactBopy 3-(2-(Meroxcumerokch)-4-(1-(rerparuapo-2H-nupan-2-um)- 1H-
nupason-4-un)penwun)-7-(2,2,6,6-rerpamerni-nunepuann-4-wn)-7H-nuppono[ 2,3-c jnupunazuxa
(0,2 1, 0,36 mmonb) B 1,4-nuokcane (4 mi) nodasnsin 4 N HCl B 1,4-nuokcane (0,5 mi, 2
MMOJIb), U PEAKIHOHHYI) CMECh MEePEeMEINNBAIM NMPU KOMHATHOW TeMIlepaType B TedeHue 2
4acoB. PeakIMOHHYI0 CMeCh KOHLEHTPUPOBAIH, pacThpanu co cmechio 20% MeOH/>¢pup, u
ocanok ¢uipTpoBaNM W cymwd ¢ nonydeHueMm  S-(1H-nmpazon-4-mm)-2-(7-(2,2,6,6-
TeTpameTuanunepuauH-4-un)-7H-nuppono[ 2,3-cnupunasun-3-un)penona ruapoxnopuna (120
mr, 78%) B BU/Ie OPAHIKEBOTO TBEPJOTO BEIIECTBA.

MS m/z 417,4 [M+H]*; '"H SIMP (meranon-d,) : 8,84 (c, 1H), 8,68 (x, J=3,5 'y, 1H),
8,39 (yum.c, 2H), 7,74 (n, J=7,9 I'u, 1H), 7,45 (n, J=8,2 'y, 1H), 7,33-7,39 (M, 1H), 7,14 (&, J=3,5
I'n, 1H), 5,42-5,58 (M, 1H), 2,53 (T, J=13,6 I'y, 2H), 2,42 (nn, J=13,6, 3,2 I'y, 2H), 1,72 (c, 6H),
1,63 (c, 6H); 3 H ne obnapy:xusanuce (1 OH u 2 NH).

Hcnonp3yst METOMKY, OMUCAHHYIO JJIST IpUMepa 7 BbIIIE, TOJTyYaad JONOJHUTEIbHBIE
ONHCaHHbIE B W300PETEHHM COENMHEHHs] IyTeM COOTBETCTBYIOINEH 3aMEHbl HCXOIHBIX
MaTepHalioB, PEareHTOB W PEAaKLMOHHBIX YCJIOBHUH, TMOJydYas COENWHEHHs, BBIOPaHHbBIE U3

CIEAYIOLIUX COEANHEHUI:
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Coenunenue JlanHble
MS m/z 418,5 [M+H]*; "H AMP (meranon-ds) &: 8,64 (¢, 1H), 8,09-8,19 (m,
1H), 8,02-8,06 (m, 1H), 7,97 (c, 2H), 7,70-7,76 (M, 2H), 6,79 (n, J=1,8 'y,

176
1H), 5,47-5,60 (m, 1H), 2,51-2,59 (m, 2H), 2,37 (yuLn, J=13,7 I'y, 2H), 1,74
(c, 6H), 1,60 (c, 6H); 2 H ne obnapy>xusamucs (NH u OH).
IIpumep 8
ITonyuyenue coequnenus 17
Cl ~C" Hs ™“coome S Ol S S
o . § —— mMecoc—_ || Meococ—( ||
N~ cragus 1 N"N cragua 2 N"N
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Cramgusa 1. K pacrBopy merun 4,6-puxnopnupunasus-3-kapbokcmnara (2,05 r, 9,9
mmoJb) B CH3CN (26 mut) moGaBiisiiu 1o KarisiM pactBop MeTi 2-cyibdanmnanerata (0,90 mu,
10,0 mmons) B CH3CN (8,5 mu) mpu 0°C. Tlocie 3aBepuieHus omnepanun A00aBICHHS,
nobGasysmn mo karisim EtN (1,40 mu, 10,0 mMoib). PeakinoHHYI0 cMech mepeMernnBaii mpu
0°C B Teuenne 15 munyT. Yepes 15 munyT, nobaBnsiam qononHuTeNpHy0 nopuuo EiN (1,40
i, 10,0 MMONB), U CMeCh TOJOTPEBAIM JO KOMHATHOW TEMIIEpaTypbl M IMEPEMEIINBAIH B
TEYCHHE HOYU. PeEakIMOHHYI CMech pa30aBisuiM BOJOW H  KOHUEHTpupoBaimu. (Cwmech
nogkucysmm ¢ nomombio 4N HCI no pH = 3, 1 sipko-KenTslii pacTBOP CTAHOBHIICS OECLIBETHBIM
u oOpasoBeiBasicss Oenblii ocanok. TBepmoe BemecTBo coOupanu (GUIbTpanueld U MPOMBIBAIIH
BOJIOH € MOJyYEHHEM METUJ 3-XJIOp-7-THapoKcuTHeHo|3,2-c|nupuaa3un-6-kapookcunara (2,26
r, 93,1% BBIXON) B BUAE 6€10ro TBEPAOro BemecTsa. MS m/z 245,1 [M+H]".

Cragus 2. K pactBopy Metun 3-XJop-7-rMApOKCUTHEHO[3,2-c]-nupuna3us-6-
kapOokcmnara (2,26 r, 9,24 mmons) B8 DMF (30 mu) noGasmsimu nmuaason (1,0 v, 15 mmons) u
TIPSCI (2,25 mi, 10 mmoub). CMech nepemMenInBaig Ipyu KOMHATHOH TeMneparype B Tederue 15
MUHYT U 3areM HarpeBanu Ao 50°C B TeueHue 24 yacos. Ilocne 3aBeplueHus HarpeBaHus,

PEAKIMOHHYIO CMECh OXJIAKAAIN A0 KOMHATHOH TeMmrepaTypbl M 3aTeM pa30aBisuid BOAOH, U
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NPOAYKT 3KcTparupoBanu ¢ nomoupio EtOAc. OOvennHeHHble opraHudeckue (paspl CyLIHIIN
Han NapSO4, KOHIEHTPUPOBAIM, M OCTATOK OYMINAJIM KOJOHOYHOH xpomarorpadueil Ha
cunukarene, smonpys ¢ rpaaueHToM EtOAc/CH,Cly (0-5% EtOAc), ¢ monydenneM MeTwi 3-
XJIOP-7-TPUU30NPONMICHINIOKCUTHEHO| 3,2-cnupuaasus-6-kapbokcunata (2,04 1, 55,1%
BBIXOZ) B BUJIE KEJITOBATO-0€JI0r0 TBEPAOro BEIECTBA.

Cranus 3. Cmech MeTHI 3-XJIOP-7-TPUHU30IPONUIICUIIMIIOKCH-THEHO| 3,2-c | mupuaa3us-6-
kapbokcunara (800 wmr, 1,9 wmmonb), 4-[3-(merokcumerokcu)-4-(4,4,5,5-rerpamernn-1,3,2-
nuokcaboponan-2-mn)denn]- 1-Terparuaponupan-2-un-nupasona (MOJy4eHHOro B mnpumepe |1,
cramus 7, 1,00 r, 2,4 wmmonb), kommiekca [1,1'-Ouc(nupenun-dpochuno)deppoueH]
nuxnopnaaausa(Il) ¢ nuxnopmeranom (85 mr, 0,10 mmons) u K,CO; (830 mr, 6,0 mmoib) B
KOJIOe BaKyyMHUpPOBAJIU U 3amOJHIN N (3Ty onepauuro NMoBTOpsuM 3 pasa), nodasmsun 1,4-
muokcad (7 mur) u Bomy (1,8 mu), m cmech HarpeBamu mpu 90°C B TeueHwe 16 yacos.
PeakunoHHYI0O CMeCh OXJIAXJAIM [0 KOMHATHOW TeMIlepaTypbl, pa30aBisuid BOAOH U
noakucasmn ¢ momoinpio 4N HCL. Ilponykr skcrparuposanu ¢ momotuisio CHCl, (3 X).
Opranmdeckne ¢as3pl oObenussy, cymmwi Hagy Na,SOs u KoHueHTpupoBain. HeounmmeHHbIi
MeTHN 7-THAPOKCH-3-[2-(MeTOKCUMeTOKCH)-4-( 1-TeTparuaponupan-2-wimupason-4-ui)peHr |-
THeHo| 3,2-c |mupuaa3suH-6-kapOOKCHIAT HEMOCPEACTBEHHO HCIOJIb30BAIM HA  CJEAYIOIIEeH
craguu 0e3 OYMCTKH.

Cragus 4. IlonydyeHHblli  Bbllle  HEOUMIIEHHBIH  METUN  7-THAPOKCH-3-[2-
(MeTokcuMeTokcn)-4-( 1-TerparuaponupaHs-2-uanupason-4-mn)-penun|-tueHo[ 3,2-
c|mupunasun-6-kapbokcunar cmemmusand ¢ 5 N NaOH (3 mu, 15 mmons) 1 MeOH (15 min) u
Harpesaiu npu 95°C no Tex mop, Moka MOJHOCTBIO He 3aBepliaics ruapoius (6 gacos). ITocne
3aBepIICHUs] TUAPOJIH3a, PEAKLHUOHHYIO CMECh OXJIAXKJalud 10 KOMHATHOM TemmepaTrypbl U
octopokHo moxkucisuin ¢ nomoinbio 4N HCI mo pH 3-4. IIpomexyTouHyro KapOOHOBYIO
kucjotry skcrparupoBanu ¢ mnomourbio CH,Cl,/MeOH. Opranuueckyro (asy cyummnu Han
Na,SO,. Jleryune KOMIIOHEHTBI YAAJISJIA TPU MOHUKEHHOM JaBJICHUU, U OCTATOK PACTBOPSUIH B
DMSO (10 mi). Cmech HarpeBanu npu 80°C B TedeHue 60 MUHYT, OCTIEe 4ero OOHAPyKUBAJIOCh
3aBEepIICHUE pPEaKUUH JeKapOOKCHIMPOBAHUS TMPOMEKYTOYHONW 0O-KETOKHCIOTHL Ilocre
OXJIAKIEHUs] 1O KOMHATHOW TeMIlepaTypbl, CMeChb pa30aBisuid  BOAOW, U  TMPOIYKT
skcTparupoBam ¢ nomoubto  EtOAc. Opranmueckyro ¢asy cymmmm Hag NapSOs, ©
pactBoputens yaamsuid. OCTaTOK OYHMINAIA KOJOHOYHOW XpomaTtorpadueidl Ha CUJIHMKaresne,
smoupys ¢ rpaaueHToM MeOH/CH,Cl, (0-5% MeOH), ¢ monyuennem 3-[2-(METOKCH-METOKCH )-
4-(1-Terparuaponupan-2-wi-nupazon-4-mn)perni|tueHo| 3,2-c jnupunasus-7-ona (0,64 r, 76%
BBIXOJI) B BUJE JKEJITOrO TBEPAOro Bemectsa. MS m/z 439.4 [M+H]*.

Cranus S. K pactBopy 3-[2-(MeTokcumeTokcn)-4-(1-TeTpa-ruaponupan-2-uinupason-4-
win)enmn|tueHo| 3,2-clmupunasus-7-oma (204 mr, 0,47 mmons) B CH,Cl, (2,5 mim) mobasmsiiu
DIPEA (0,16 mi, 0,92 mmonb). Peakimonnyro cmech oxnaxpanu no 0°C m pgoGaBnsiam 1o
KarsM TpudTopmerancynbdoHoBbii anruapun (0,09 mn, 0,53 mmonb). PeakunoHHyI0 cMech
nepememuBanu npu 0°C B Teyenume 30 MuHYT, 3aTeM paz0aBisyId BOIOW, U TPOAYKTHI

skcrparupoBasii ¢ nomomblo CHoCly. Opranmueckyro ¢aszy cymwmm Hag NaxSOs, neryuaue
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KOMITIOHEHTbl YJAJISAJIM TPH TOHWKEHHOM JaBJI€HWM, M OCTaTOK OYMINAIH KOJOHOYHOH
xpomarorpadueli Ha cuiukaresne, smoupys ¢ rpaauentom MeOH/EtOAc (0-5% MeOH) c
MOJIyYEHUEM [3-[2-(meToKCHUMeTOKCH)-4-( 1 -TeTparuaponupaH-2-wi-mupa3o-4-
wn)enmn|rueHo| 3,2-c lrupunazus-7-un|rpudropmeran-cynbdponara (0,13 r, 48% BbIXOH) B
Buze Oenoii mensl. MS m/z 571,3 [M+H]™.

Cranus 6. BeicymeHHyo B cymmibHOM mkady koja0y cHaOajlu MarHUTHON MeLIajKon
U 3arpyxamu B Hee  [3-[2-(meroxcumerokcu)-4-(1-TeTparuaponupan-2- uinupason-4-
wn)enun|tueHo| 3,2-c lmupunasus-7-un | rpudropmerancynsponar (127 wmr, 0,22 wmmoib),
2,2,6,6-terpametui-4-(4,4,5,5-rerpamerui- 1,3,2- nuokcabopoaH-2-wmi)- 1,3- IurugponupuInH
(64 wr, 0,24 mmonb), [1,1'-6uc(audennndocduno)-peppoueH | nuxnopnamianuii(1l) (18 mr, 0,02
mmodtb) U Ko,CO;3 (100 wmr, 0,72 mmons). KonOy 3akpeiBany pe3nHOBOH MpoOKOH ¢ MEMOpPaHHOM,
U 3aT€M BaKyyMHPOBAJIH U 3aIOJHIN aprOHOM (3TY ONEpaLHIO MOBTOPSUTM CYMMAapHO 3 pasa).
HobGassuu nuokcan (1,2 min) u Boay (0,8 M), U peakIMOHHYKO cMech Harpeaiu 10 90°C B
TedeHre 16 4acoB. PeakIMOHHYIO CMECh OXJIAXKIaJIu 10 KOMHATHOHM TeMIIepaTypbl, pa30aBisuiu
Bomoii (5 wu1) m 3arem oskcrparupoBaim ¢ nomombio EtOAc (3 X). OObenuHeHHBIE
opraHuueckue ciou cymwid Hax NapSOs M KOHLUEHTPHPOBAJIH NP TOHMKEHHOM JIaBJICHHUU.
OcraTok ouHMImaNM KOJOHOYHOH Xpomartorpadueil Ha CHIIMKAaresie, 3JIOHPYS C TPATUEHTOM
MeOH (¢ 2,5% NH4OH)/CH,Cl, (0-10% MeOH/NH4,OH) ¢ mnonyuenuem 3-(2-
(merokcumerokcn)-4-(1-(terparuapo-2H-nupan-2-un)- 1 H-nupazon-4-mn)pennn)-7-(2,2,6,6-
teTpameTui-1,2,3,6-terparunpo-nupuans-4-mn)-tueHo[3,2-cjrupunasuna (55,6 wmr,  45%
BBIXOJ/) B BUE KOPUYHEBaTOH nmensl. MS m/z 560,5 [M+H]".

Cranus 7. K 3-[2-(meTokcumeTokcn)-4-(1-Terparuaponupas-2-unnupason-4-mn)peHun] -
7-(2,2,6,6-Terpameru-1,3-quruaponupunud-4-mwin)tueHo| 3,2-cjnupunasuny (13,8 wmr, 0,025
mmoJib) aobasnsiiu 4 N HCI B auokcane (0,5 mi, 2 mmonb) 1 MeOH (0,5 mut). PeakunonHyro
CMeCh NepeMeLINBAJIN NIPY KOMHATHOM TemnepaType B TedeHre 30 MUHYT U 3aT€M B TeUeHUe ~2
yacoB npu S0°C. JleTyune KOMIIOHEHTHI 3aTe€M YAAJSUIH MPH MOHMKEHHOM JaBJIEHUHU, OCTATOK
pactupanu ¢ Et,O, u TBepoe BelecTBo GUIBTPOBAIM U CYIIHIH ¢ ToyueHueM S-(1H-nupazon-
4-um)-2-[7-(2,2,6,6-TeTpamerun- 1,3- quruaponupuauH-4-wi)-tueHol 3,2-c [nupunasun-3-
wi|penona rugpoxiopuna (7 mr, 60% BBIXOA) B BUAE KEITOrO TBEPAOTO BELIECTBA.

MS m/z 432,4 [M+H]*; '"H SIMP (meranon-d,) &: 9,37 (c, 1H), 8,49 (c, 1H), 8,22 (c, 2H),
7,93 (n, J=8,2 I'y, 1H), 7,42 (nn, J=8,2, 1,6 I'y, 1H), 7,36 (n, J=1,6 'y, 1H), 7,20 (¢, 1H), 3,56-
3,77 (m, 2H), 1,72 (¢, 6H), 1,65 (¢, 6H); 3 H e obnapy:xuBanucek (2 NH u OH).

Hcnonp3yss METOAWKY, OMHCAHHYIO Uil TpUMepa 8 BBIIE, MOTYT OBITh TMOJyYEHBI
TOTIONTHUTEJIBbHBIE OMHCAHHBIE B M300PETEHUH COENUHEHHsI MyTeM COOTBETCTBYIOINEH 3aMEHbI
HCXOJIHBIX MAaTEPUAJIOB, PEAreHTOB M PEAKLIOHHBIX YCIOBHH, MONy4ast COEIUHEHHsI, BBIOpAHHBIE

U3 CJIEAYIOIINX COCTUHEHUMN:

Coenunenue JanHble
MS m/z 376,3 [M+H]*; 'H SIMP (DMSO-d¢) &: 9,41 (yurc, 2H), 9,38 (c,
1H), 8,40 (c, 1H), 8,26 (¢, 2H), 8,11 (m, J=9,1 I'y, 1H), 7,58-7,68 (m, 1H),

15
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Coenunenue JlanHble

7,40 (n, J=1,9 I'u, 1H), 7,37-7,39 (m, 1H), 3,84-4,03 (m, 2H), 3,41-3,51 (m,
2H), 2,87-3,02 (M, 2H); 1H ne oOnapysxusancs (NH wiu OH).

MS m/z 402,3 [M+H]"; 'H SIMP (meranon-ds) &: 9,47 (c, 1H), 8,55 (c, 1H),
8,36 (¢, 2H), 7,91 (n, J=8,2 I'u, 1H), 7,59 (dt, J=6,3, 1,6 T'y, 1H), 7,48 (un,
J=8,2, 1,6 I', 1H), 7,40 (n, J=1,6 I'u, 1H), 4,57 (nxn, J=6,6, 6,0 ', 1H), 4,45
(nm, J=6,6, 5,0 T'u, 1H), 3,38-3,46 (M, 1H), 2,84-3,01 (M, 1H), 2,40-2,53 (m,
2H), 2,24-2.37 (m, 1H), 2,06-2,19 (m, 1H); 3 H He obnapy:xuBanuch (2 NH u
OH).

MS m/z 418,4 [M+H]*; "H SIMP (meranon-ds) &: 9,51 (c, 1H), 8,66 (c, 1H),
8,43 (c, 2H), 7,91 (n, J=8,2 I'u, 1H), 7,49 (an, J=8,2, 1,6 'y, 1H), 7,44-7.47
(M, 1H), 7,41 (n, J=1,6 T'u, 1H), 4,37 (n, J=5,7 T'y, 1H), 4,16 (n, J=12,6 I'y,
1H), 4,12 (an, J=12,6, 1,9 T'u, 1H), 4,07 (nxn, J=12,6, 1,9 I'u, 1H), 3,98 (c,
2H), 3,39-3,48 (m, 1H), 3,18 (mn, J=18,3, 1,9 Iy, 1H); 3 H He

18

25

obHapy>xuBanuce (2 NH u OH).

IIpumep 9
ITonyuyenue coequnenus 24

N-THP

cragmusa 2

Cramus 1. PactBop 3-[2-(MeTOKCHMMeETOKCH)-4-(1-TeTparuapo-nupan-2-uinupaszoi-4-
wn)penmn]-7-(2,2,6,6-rerpamerii- 1,3-nuruapo-nupunuH-4-un)rueHo| 3,2-c jnupunasuna (50 wmr,
0,089 mmoub, u3 mpumepa 8, craaus 6) B MeOH (3 mut) rupprpoBanu B LIEHKEPHOM ammapare
s ruppupoanust pupmer Parr Han PO (100 mr, 0,44 mmonb) B TedeHue 72 4acoB TpHU
nasnennn 0,345 MIla H,. Karanuzarop 3atem ¢umbTpoBanu u nmpomsiBaiu ¢ nomousro MeOH.
MaTouHbIil pacTBOP KOHIIEHTPUPOBAJH, U OCTATOK, HEOYHINEHHBIH 3-[2-(METOKCUMETOKCH)-4-
(1-rerparugponupan-2-unnupazon-4-mn)dernn]-7-(2,2,6,6-Terpa-MeTHII-4 - TUIEPUINIT ) THEHO-
[3.,2-c]mupuma3uH, HEMOCPEACTBEHHO UCIIONBb30BAIHN Ha CIEAYIOIIEH CTaIuu.

Cramusa 2. PactBop HeoummeHHOro 3-[2-(MeTokcummeTokcn)-4-(1-terparugponupas-2-
winupason-4-un)bennn]-7-(2,2,6,6-rerpameTi-4-nunepunnin)THeHo| 3,2-c [mupunasusa,
nojydeHHoro Ha craguu 1 Bbmme, B MeOH (1 min) obpabareiBanu ¢ momomsio 4N HCI B
nuokcane (0,5 wmi, 2 MMmonb). PeaknMoHHYHO CMech NepeMelnBalid IPH KOMHATHOH
TeMrieparype B TedeHue 30 MUHYT U 3aTeM B TeueHue ~2 h npu 50°C. Jleryune KOMIOHEHTBI

3aTeM yJaJsiIu MPHU MOHMKEHHOM JaBJIEHUH, OCTaToK pactupanu ¢ Et,O, u TBepaoe BemecTBo
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¢unbTpoBaNTM U MpoMbiBaIH ¢ nomoinbo EtO. HeounmeHHBI MpOXYKT OYMINAINA METOAOM
npenapatuBHoii HPLC, ucnonb3ys momsapHsiii pacrBopurens (20-65% CH3;CN/H,0). Ilocne
KOHIIEHTpUpoBaHusi Tpebyembix (pakumii u oOpadorku ocrtatka ¢ momompio 4N HCl B
nuokcane (0,5 wmm, 2 wmmousb), nomydamn  S-(1H-mupazon-4-wn)-2-(7-(2,2,6,6-
TeTpaMeTUINHUIepUIuH-4-ui)-TiueHo| 3,2-c|nupuaasus-3-nn)penHona auruapoxiopun (2,4 wr,
6% BBIXOJ) B BHJIE XKEJITOTO TBEPAOTO BEIIECTBA.

MS m/z 434,3 [M+H]*; 'H SIMP (DMSO-dg) &: 9,32 (ym.c) 1H), 9,30 (c, 1H), 8,19 (c,
2H), 8,15 (yu.c, 1H), 8,12 (c, 1H), 8,05 (m, J=8,8 I'y, 1H), 7,27-7,36 (M, 2H), 3,91-4,00 (m, 1H),
2,18 (mn, J=12,3, 2,5 Ty, 2H), 1,89-2,07 (M, 2H), 1,60 (c, 6H), 1,50 (c, 6H); 1H =He
obnapy:xuBaycs (NH wiu OH).

IIpumep 10
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Cragua 1. Merun 3,6-guxnopnupunasus-4-kapookcunar (500 wmr, 2,42 mMMoOIb),
auruapoxyopun (2,2,6,6-terpameri-4-nunepunni)-ruapasusa (590 mr, 2,84 mmons) u DIPEA
(1,3 ma, 7,26 mmonp) cmemmBan B MeOH (2 mr) u HarpeBamu no 70°C B TedyeHHE HOYH.
Anamnz meronom UPLC mnokaseBan 2 nmka ¢ TpeOyemoll Maccoil B NpHOIH3HTEIHHOM
oTtHomeHn: 2:3. PacTBOpHTENb yOaNsiIM NMPHU NMOHWKEHHOM MAABJIEHWH, W OCTATOK OYHINAJH
xpomarorpadueri Ha cunmkarene, smoupys ¢ rpagueatom MeOH/CH.Cl, (0% - 30%), ¢
nojiydeHueM  S-xjyiop-2-(2,2,6,6-terpamMeriin-4-numnepuar ) mupasono-| 3,4-c nupunasus-3-ona
(230 wmr, 31%) B BuAe TEeMHO-(PHOJETOBOrO TBEPIOrO BemecTsa u S-xyop-1-(2,2,6,6-
TeTpaMmeTui-4-nunepuan)-nupasonol 3,4-clnupunasun-3-ona (200 wmr, 13,4%) B BHIE

KOPHUYHEBATO-OPAHXKCBOI'O TBEPAOI'O BEIICCTBA.
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MS m/z 310,8 [M+H]*; 'H SIMP (meranon-ds) 8: 7,84 (¢, 1H), 5,24 (tr, J=12,3, 3.8 'y,
1H), 2,30 (nn, J=14,2, 12,3 I'n, 2H), 2,05 (ax, J=14,2, 3,8 'y, 2H), 1,66 (¢, 6H), 1,54 (c, 6H); 2
H ne obnapy:xusamcs (NH u OH).

Cranus 2. BeicylmieHHYIO B CYHIMJIBHOM LIKady koj0y cHaOXajll MarHUTHON MeIlajikon
U 3arpyxanu B Hee S5-xjyop-1-(2,2,6,6-rerpamerin-4-nunepuaun)nupaszono| 3,4-cjnupunasus-3-
on (500 wmr, 1,61 mMMmorb), Tpunzonponui-[3-(merokcumerokcn)-4-(4,4,5,5-rerpa-merun-1,3,2-
nuokcaboponaH-2-mi)peHoKCH |cuan (775 MT, 1,78 MMOIJIb), [1,1"-
ouc(nudpenundpochuno)peppouen | nuxnopnamiaauii(1l) (121 mr, 0,16 mmons) u Ko,COs (451 wr,
3,23 mmodb). Konby 3akpbiBanu pe3snHOBOM MPpOOKOH ¢ MEMOpaHHOM, M 3aT€M BaKyyMHPOBAIH U
3aIOJHSIM aPTOHOM (3Ty ONEpALUIO MOBTOPSUT CyMMapHO 3 pasa). JloGasisiu auokcaH (2 min)
u Boxay (0,5 M), 1 peakunoHHYI0 cMech Harpeaiu 10 90°C B TeueHue 16 yacoB. PeakinoHHYO
CMeCh OXJIXKJAJIH 1O KOMHATHOW TeMIeparypbl, pa30aBisuld BONOW W SKCTPArUpOBAIU C
nomomipid EtOAc (3 X). OObenuHeHHble opraHudeckue cjouw cymrmi Hag NaySOy,
KOHLIEHTPUPOBAIA TPU TOHIKEHHOM [aBJIEHUH, W OCTATOK OYHINAIA  KOJOHOYHOM
xpomatorpadueit Ha cunukarene, smoupys ¢ rpaauearom MeOH/CH,Cl, (0% - 30% MeOH) ¢
MOJy4eHHUEM 5-[2-(meTokcuMeTOKCH )-4-Tpur3onponui-cuinuiokcudennn]-1-(2,2,6,6-
TeTpaMmeTui-4-unepuann)nupasonol 3,4-clnupunasun-3-oma (200 wmr, 21%) B BUAE
KOPUYHEBATOrO TBEPAOrO BewecTsa. MS m/z 584.,4 [M+H]".

Cranus 3. K cycnensun 5-[2-(METOKCHMETOKCH )-4-TPUU3OTPOITIII-CHITMIOKCUpeHMT - 1 -
(2,2,6,6-Terpamerni-4-nunepuann)nupaszonol 3,4-clnupunaszun-3-omxa (200 mr, 0,34 mMmonb) B
CHCl, (4 mn) nobasmsimu N, N-Ouc(tpudropmermncyiasdonmn)anmnud (247 mr, 0,69 MmMmonb) u
EtzN (0,15 mm, 1,03 MMoOnb), M pEakIMOHHYIO CMECh IepeMEIIMBali IPH KOMHATHOMN
Temneparype B TeueHHe 16 yacoB. PeakiMOHHYIO CMeCh KOHLEHTPUPOBAJIU MPU TOHMKEHHOM
JaBJICHUW, U OCTATOK OYMINAIM KOJOHOYHOH XpomaTtorpadueil Ha CHIMKareie, >JIIOUPYs C
rpaauentom MeOH/CH,Cl, (0% - 30% MeOH), ¢ nonyuyenueM [5-[2-(MeTOKCHMETOKCH)-4-
TPUHU3OIPOMIIICHIHIOKCH-Perm]-1-(2,2,6,6-TeTpameTnii-4-nmunepuaui) nupasoo| 3,4-
¢ |mupunasun-3-mi|rpudropmerancynbdponara (236 mr, 96%) B BuAE JKENTOBATO-KOPUYHEBOTO
TBepAOro Bewmectsa. MS m/z 716,6 [M+H]".

Cramusa 4. K cmecu [5-[2-(MeTOKCUMETOKCH)-4-TPHU30NPOIHI-CHITHIOKCU- (e M- 1 -
(2,2,6,6-Terpamerin-4-nunepunui ) mupa3onol 3,4-c jnupunasus-3-wi|tpudropmerancyibhoHaTa
(236 wr, 0,33 mmons), dppf (38 mr, 0,066 mmons), [1,1-0uc(nudenundochuno)dpepporneH]-
nuxaoprnaaausa(Il) (49 mr, 0,066 mmonb) u ¢opmuara ammonus (104 mr, 1,65 mmonb) B
ocymeHHoM THF (4 mur) noGasmsimu Et3N (0,23 muy, 1,65 mmonb). CMmech npoayBaiu aproHOM U
3ateM Harpeayu rnpu 60°C B TedyeHHe 6 4aCOB B repMETHU3UPOBAHHON Mpodupke. PeakinoHHyo
CMeCh OXJIAXKJAJIH 1O KOMHATHOM TeMIepaTypbl, pa3daBisiM BOMOH M 3KCTPArupOBAIH C
nomomipid EtOAc (3 X). OObenuHeHHBbIe oOpraHuYeckue ciow cymi Hag NaSOs u
KOHIIGHTPUPOBAJIM TPU  TOHWKEHHOM  jAaBieHHH. (OCTaTOK  OYMINAIM  KOJOHOYHOM
xpomarorpadueli Ha cunmkarene, amonpys ¢ rpaaueHToM MeOH/CH,Cl, (0% - 15% MeOH) ¢
MOJIyY€HUEM Tpurzonponui-[ 3-(merokcumerokcu)-4-[1-(2,2,6,6-rerpamerni-4-

nunepuauiI)nupasono| 3,4-clnupunasun-5-min|penokcu|cunana (170 mr, 91%) B Buzme ceporo
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TBEPJIOTO BEIIECTBA.

MS m/z 568.5 [M+H]*; 'H SIMP (meranon-dy) 0: 8,45 (¢, 1H), 8,32 (¢, 1H), 7,67 (m,
J=8,2 I'u, 1H), 6,96 (n, J=2,5 I'u, 1H), 6,77 (nn, J=8,8, 2,5 I'y, 1H), 5,74 (tT, J=12,6, 3,8 I'Ly,
1H), 5,22 (c, 2H), 3,42 (c, 3H), 2,06-2,33 (M, 4H), 1,56 (c, 6H), 1,39 (¢, 6H), 1,35 (cnt, J=7.6
I'u, 3H), 1,19 (n, J=7,6 T'n, 18H); 1 H He oOHapyxwuBancs (NH).

Cranusa 5. K pacrBopy Tpumzonponui-[3-(merokcumerokcu)-4-[1-(2,2,6,6-Terpameru-
4-nmunepuanin)nupasonol3,4-clnupunasun-5-unl-penokcu|cunana (273 mr, 0,48 mmons) B THF
(4 mn) noGasmsuiu 1,0 M TBAF B THF (0,53 mmonb, 0,53 mi1), U peakLHMOHHYIO CMECh
nepeMennBaIi NPy KOMHATHOHN TeMreparype B TedeHue 30 MUHyT. PacTBopuTens yaaasim npu
MOHMKEHHOM JaBJIEHUH, U OCTATOK OUMINAIN KOJOHOYHOW XpomaTtorpadueil Ha CUIMKarene,
smoupys ¢ rpaguerrom MeOH/CH,Cl, (0% - 30% MeOH) ¢ nonydeHuem 3-(METOKCUMETOKCH )-
4-[1-(2,2,6,6-TetpameTnii-4-nunepuann)nupaszofo| 3,4-cnupunazus-5-unl-penona (101 wr,
51%) B BUIE TPO3PAYHOro TBEPAOIro BemecTa. MS m/z 412,4 [M+H]".

Cramua 6. K cycmemsunm  3-(merokcumerokcu)-4-[1-(2,2,6,6-Terpamerni-4-
nunepuaui)nupasono| 3,4-clnupunasun-S-min|penona (101 mr, 0,25 mmons) B CHyCly (2 M)
nobasysimu N, N-Ouc(tpupropmerun-cynspormn)anmwmmd (133 mr, 0,37 mmons) u EGN (0,104
w1, 0,74 MMOJIB). PeakiimoHHYI0 CMeCh MepeMelINBaIN IPH KOMHATHOH TEMIIEpaType B TCUEHHE
16 gacoB. Ananmu3 merogqom UPLC mokasbiBan mojHOE mpeBpaileHne. PacTBOpUTENb yaAsUIH
IOpU TIOHIDKEHHOM JIaBJIEHWH, W OCTaTOK OYMINANM KOJOHOYHOW Xpomarorpadueil Ha
cunukarene, 3youpys ¢ rpaguenToM EtOAc/rekcansl (20% - 100% EtOAc) ¢ nmonyuenuem [3-
(meTokcumerokcn)-4-[1-(2,2,6,6-rerpameTin-4-nunepuani)nupasono-| 3,4-c Jnrupunaszus-5-
wi|penmn|rpudropmerancynsdponara (121 mr, 91%) B BUae npo3pauHOro TBEPAOrO BEIIECTBA.

MS m/z 544,4 [M+H]"; 'H amp (meranon-dy) 6: 8,53 (c, 1H), 8,38 (¢, 1H), 7,94 (x,
J=8,5 I'u, 1H), 7,40 (n, J=2,5 'y, 1H), 7,24 (an, J=8.5, 2,5 I'u, 1H), 5,79 (tT, J=12,6, 3,8 I'L,
1H), 5,31 (¢, 2H), 3,44 (c, 3H), 2,39 (1, J=13,6 ', 2H), 2,28 (nx, J=13,6, 3,8 I'y, 2H), 1,66 (c,
6H), 1,50 (c, 6H); 1 H ne obHapy»xuBancs (NH).

Cranus 7. BeicylieHHYO B CYIIHJIBHOM LIKady Koj0y cHaOXKajaiu MarHUTHON MeIlajiKon
u 3arpy kanu B Hee [3-(MeTokcumeTOKCH)-4-[ 1-(2,2,6,6-TeTpameTni-4-
nunepuaiI)nupasono| 3,4-cJnupunazun-S-un|-pennn|rpudropmerancyasdonar (51 mr, 0,094
MMOJIb), 1-mertun-4-(4,4,5,5-trerpamerun-1,3,2-nuokcaboponan-2-wi)nupazon (23 wmr, 0,11
mmodb), [1,1-6uc(audennndocduno)depponer|nuxnop-namtaguii(ll) (7 mr, 0,009 mmons) u
K>CO3 (26 wr, 0,19 mmone). Konby 3akpbIBai pe3MHOBOW NMPOOKOH ¢ MEMOpaHHOHW U 3aTeM
BAKyYMHUPOBAJIN M 3alOJHAJIN aproHOM (STy OMNEpaluio IOBTOPSUIM CYMMapHO 3 pasa).
Hobasnsmm 1,4-nuokcan (1 mi) u Bony (0,25 mun), U peakMOHHYIO cMech HarpeBanu 10 90°C B
TeyeHre 16 4acoB. PeakIMOHHYIO CMeCh OXJIAXKIaJi O KOMHATHOW TeMIepaTyphl, pa3OaBIisIIH
Bonoi m skcTparupoanu ¢ nomoupio EtOAc (3 X). OObennHEHHbIE OpPraHUYECKHE CIIOU
cyumii Hax NapSOy4, KOHLUEHTPHPOBAJIHM INMPU NMOHMWKEHHOM JIaBJIEHHWH, W OCTATOK OYHIIAIH
KOJIOHOYHOM Xpomatorpadueil Ha cuimkarene, smoupys ¢ rpaguentom MeOH/CH,Cl, (0% -
30% MeOH) c mnomnydenueM 5-[2-(meTokcumerokcn)-4-(1-merunnupazon-4-mn)pernn]-1-

(2,2,6,6-Terpamerni-4-nunepuann)nupaszonol3.4-clnupunazuna (40 wmr, 89%) B Buze
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OpaHKEBOro TBEPAOTO BemecTBa. MS m/z 476,5 [M+H]".

Cramusa 8. K pactBopy 5-[2-(Meroxcumerokch)-4-(1-mernn-nupazon-4-mn)penun]-1-
(2,2,6,6-Terpamernin-4-nunepuani)nupaszono-[ 3,4-clnupunasuna (40 mr, 0,084 mmons) B 1 mn
CH,Cl, ¢ 2 xammssmu MeOH noGasmsiiu 4 N HCL B 1,4-nuokcane (42 vk, 0,17 MMonb), u
PEAKIMOHHYIO CMECh MepeMELINBAIN B T€YEHHE 5 4acoB A0 TeX IOp, MOKa aHAJIU3 METOIOM
UPLC He moka3sbIBaJl OJHOTO PacxXxOAOBaHMS HMCXOAHOrO MaTepuaia. PactBopurens yaansiu
NPU TIOHW)KEHHOM JIaBJICHHH, U OCTaTOK pactupaiu B Et,O, u ocamok cobupanu QuibTpanueii.
TBEPJIOE BELIECTBO JOMOJHUTEIBHO MPOMBIBAJIN AUATHIIOBBIM 3(HPOM U CYLITHIIN C TIOJYYSHUEM
5-(1-metunnupaszon-4-un)-2-[ 1-(2,2,6,6-TeTpameTui-4-munepuaiI)-mupasono| 3,4-c jmupunasvH-
5-un]-penona guruapoxiaopuna (32 mr, 75%) B BUAE KEITOrO TBEPAOTO BEIIECTBA.

MS m/z 432,5 [M+H]*; '"H SIMP (meranon-d,) 8: 9,11 (c, 1H), 8,66 (c, 1H), 8,16 (c, 1H),
7,99 (c, 1H), 7,86 (n, J=7,9 T'u, 1H), 7,35 (an, J=8,2, 1,5 I'u, 1H), 7,29 (x, J=1,5 T'u, 1H), 5,74
(tr, J=12,6, 4,0 I'u, 1H), 4,00 (c, 3H), 2,52 (1, J=13,8 T'u, 2H), 2,44 (nn, J=13,8, 4,0 T'u, 2H),
1,76 (c, 6H), 1,62 (c, 6H); 2 H ne obHapyxusanuce (NH u OH).

Hcnonp3yst METOAMKY, ONUCAHHYIO AJis mpuMepa 10 BeIle, Moyydand AONOJHUTENbHbIE
OMUCaHHbIE B W300PETEHHH COENWHEHHs] IyTeM COOTBETCTBYIOINEH 3aMEHbl HCXOIHBIX
MaTepHalioB, PEareHTOB W PEAKLMOHHBIX YCJIOBHUH, TMOJydYas COENUHEHHs, BBIOPAHHbBIC U3
CIEAYIOLIUX COEANHEHMIL:

Coenunenue JanHble
MS m/z 362,4 [M+H]"; "H SIMP (meranon-dy) &: 9,12 (¢, 1H), 8,68 (c, 1H),
8,42 (c, 2H), 7,89 (m, J=8,2 I'n, 1H), 7,44 (nn, J=8,2, 1,9 I'u, 1H), 7,38 (x,
21 J=1,6 T'u, 1H), 5,52 (tt, J=10,4, 4,4 I'u, 1H), 3,67-3,72 (M, 2H), 3,43 (11,
J=12,3, 3,2 Tu, 2H), 2,58-2,70 (m, 2H), 2,46-2,55 (M, 2H); 3 H He

obHapy»xuBanuck (2 NH u OH).

MS m/z 435,5 [M+H]*; "H SIMP (meranon-ds) &: 8,84 (¢, 1H), 8,43 (c, 1H),
8,05 (¢, 1H), 7,97 (m, J=8,2 T'u, 1H), 7,89 (¢, 1H), 7,25 (n, J=8,2 T'u, 1H),
102 7,23 (¢, 1H), 5,78 (tt, J=12,4, 3,4 T'u, 1H), 2,51 (T, J=13,7 ', 2H), 2,40 (mx,
J=13,7, 3,4 T'u, 2H), 1,76 (c, 6H), 1,60 (c, 6H); 2 H He oOHapyKUBAIHCH
(NH u OH).

MS m/z 4504 [M+H]*; '"H IMP (meranon-ds) &: 8,81 (c, 1H), 8,40 (c, 1H),
7,77-7,86 (m, 2H), 7,25-7,32 (M, 1H), 6,91-7,00 (m, 1H), 5,56-5,72 (m, 1H),

148 3,26 (c, 3H), 2,42 (t, J=13,4 T, 2H), 2,28 (mn, J=13.4, 2,8 T', 2H), 1,65 (c,
6H), 1,50 (c, 6H); 2 H ne oOHapysxuBamucs (OH n NH).
MS m/z 436,5 [M+H]"; 'H AMP (meranon-ds) 6: 8,81 (m, J=8,5 I'u, 1H),
o 8,38 (c, 1H), 7.86-8,07 (m, 2H), 7,23-7,31 (m, 1H), 7,04 (z, J=8,6 I'n, 1H),

5.61-5,74 (m, 1H), 1,98-2,18 (v, 4H), 1,48 (c, 6H), 1,30 (c, 6H), 3 H ne
obHapy>xuBanuce (2 NH u OH).
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Ilpumep 11
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HO
Cl N

NN o N-THP
+ —_—
0.
7{? éﬁ? cragus 1
o] o}
N .

Iz
Iz

Cranus 1. BeicymeHHy0 B CYIIHJIBbHOM HIKady Koy CHaOKajli MAarHUTHON MeEINaiKon
U 3arpyxanu B Hee S-xiyop-1-(2,2,6,6-rerpameri-4-nunepuaun)nupaszono| 3,4-c jnupunasus-3-
on (186 wmr, 0,60 mmonb), 4-[3-(MeTokcumerokcn)-4-(4,4,5,5-terpameri- 1,3,2- nrokcadboponaH-
2-un)pennn|-1-rerparugponupaHs-2-uianupaszon (monyueHHslil B mpumepe 1, craaus 7, 298,5 wmr,
0,72 mmounb), [1,1"-6uc(andpenundocduno)peppouet|nuxnopnanaanuii(1l) (45 mr, 0,06 Mmonnb)
u K>CO3 (252 wmr, 1,80 mmons). KonOy 3akpeiBaiy pe3nHOBOH MpoOKOH ¢ MEMOPaHHOM, U 3aTeM
BAKyYMHUPOBAJIM M 3aIOJHAJIM aproHOM (STy ONepalnyio MOBTOPSUIM CYMMapHO 3 pasa).
Hobasnsnmu 1,4-nuokcan (2 mor) u Boxny (0,5 M), 1 peakIMOHHYIO cMech Harpesanu 10 90°C B
TedeHre 16 yacoB. PeakIMOHHYIO CMeCh OXJIaXaji O KOMHATHOW TeMIepaTyphl, pa30aBIisiIu
BOJOH M sKkcTparupoBaimu ¢ nomoinbio EtOAc (3 X). OOwvenuHeHHble OpraHudeckue (asbl
cyumian Haa NapSOy4, KOHLIEHTPUPOBAJIM MPU TOHMKEHHOM JaBJI€HUU M OYHUINAIA KOJIOHOYHON
xpomarorpaduen, smoupys ¢ rpanuearom MeOH/CH,Cl, (0-30% MeOH) ¢ nonyyenuem 5-(2-
(MeTokcumeTokcn)-4-(1-(terparuapo-2H-nupan-2-un)- 1 H-nupason-4-un)penmn)-1-(2,2,6,6-
teTpameTui-nunepunus-4-wn)- 1H-nupaszono[3,4-cnupunasun-3-oma (229 wmr, 68%) B BUze
TEMHO-KEJITOrO TBEPAOro BelecTsa. MS m/z 562,5 [M+H]*.

Cranusa 2. K pactBopy 5-[2-(MeTokcumeTokcH)-4-(1-TeTpa-ruaponupan-2-winupaszomn-4-
wi)penun|-1-(2,2,6,6-rerpamernin-4-nunepunui)nupasonol 3,4-cJmupunasun-3-ona (229  wr,
0,41 mmonb) B CH2Cl, (4 M) nobasnsimn N, N-Ouc(tpudropmermncynbdonmn)anmnud (294 wr,
0,82 mmonp) u EtN (0,17 mu, 1,22 MMONb), W PEaKLHOHHYK) CMECh MEPEMELIMBAIN TPHU
KOMHATHOU TeMneparype B TedeHue 16 4acos. PeaklIMOHHYIO CMeCh OXJIaKAalu 10 KOMHATHOU
TeMITepaTypbl, pa30aBysiii Bogou u s3kctparuposaiu ¢ momomsio CHLCly (3 X). O0benuHeHHbIE
oprannueckue ¢aspl cymmnu Haj NaxSO,, KOHIEHTPUPOBAIHM MPU MOHM)KEHHOM AABIEHUH U
OYMINATH KOJIOHOYHOW Xpomarorpadueri, smoupys ¢ rpaguentom MeOH/CH,Cl, (0-25%
MeOH), ¢ nonydenuem  5-(2-(meroxcumerokcn)-4-(1-(terparnapo-2H-nupan-2-wmn)-1H-
nupazon-4-wn)pernn)- 1-(2,2,6,6-rerpamerunnunepunud-4-un)- 1 H-nupazono[ 3,4-c lnupunazus-
3-una tTpudropmerancyibdonara (166 mr, 59%) B Buae npo3pavyHOro TBEPAOTrO BEIIECTBA.

MS m/z 694,3 [M+H]"; 'H SIMP (aueron-dg) &: 8,50 (c, 1H), 8,17 (x, J=0,6 I'n, 1H), 7,91
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(n, J=8,2 T'y, 1H), 7,83 (m, J=0,6 I'u, 1H), 7,47 (n, J=1,6 I'n, 1H), 7,37 (mn, J=8,2, 1,6 I'u, 1H),
5,73 (11,J=12,3, 4,0 'y, 1H), 5,34 (g, J=9,8, 2,5 'y, 1H), 5,27 (c, 2H), 3,85-3,92 (m, 1H), 3,54-
3,64 (M, 1H), 3,30 (c, 3H), 2,15-2,27 (M, 4H), 1,60-1,68 (M, 2H), 1,54 (c, 6H), 1,45-1,52 (m, 4H),
1,37 (c, 6H), 1 H ne obnapy:xusaiucs (NH).

Cranus 3. K pactBopy 5-(2-(merokcumerokcn)-4-(1-(rerpa-runpo-2H-nupan-2-un)-1H-
nupasoi-4-mn)denunn)-1-(2,2,6,6-rerpa-mernnnunepunus-4-nin)- 1 H-nupasonol[ 3,4-
c|mupunasun-3-una tpudropmerancynsdponara (166 mr, 0,24 mmons), PA(OAc), (11 wmr, 0,048
mmodib), dppf (27 mr, 0,048 mmonb) u EsN (0,17 mi, 1,2 mmons) B ocymennom THF (0,5 mu)
noGasysimu popmuar ammonus (77 mr, 1,2 mmonb). CMech mpoayBaiud aproHOM W HarpeBasid
npu 60°C B TeueHue 2,5 4HacCOB B Te€PMETU3UPOBAHHOH mpobupke. PeakunoHHYIO CMech
OXJIAKAJIN A0 KOMHATHOH TEeMIIEpaTyphl, pa30aBJisi BOXOH U 3KCTPATHPOBAIU C TTOMOIIBIO
EtOAc (3 X). O6benunenHble oprannueckue (assl cymman Hax NaySO,s, KOHIEHTPUPOBAIH MPU
NOHMKEHHOM JaBJIEHUH, W OCTATOK OYMINAIN KOJOHOYHOW Xpomartorpadueil Ha CUIHMKarene,
smoupyss ¢ rpaguertom MeOH/CH,Cl, (0% - 20% MeOH), ¢ mnonyueHuem 5-(2-
(merokcumerokcn)-4-(1-(terparuapo-2H-nupan-2-un)- 1 H-nupason-4-un)pennn)-1-(2,2,6,6-
teTpamerunanunepuauH-4-un)- | H-nupazono-[3,4-clmupunazuna (115 wmr, 88%) B Buze
npo3payHoii meHsl. MS m/z 546,5 [M+H]".

Cranus 4. K pactBopy 5-(2-(merokcumerokcn)-4-(1-(rerpa-runpo-2H-nupan-2-mn)-1H-
nupazon-4-wn)pernn)- 1-(2,2,6,6-rerpa-mermn-nunepunus-4-un)- 1 H-nupazono| 3,4-
c]mupunasuna (115 mr, 0,21 mmonb) B 1 ma CHyCl, ¢ 1 kamneit MeOH noGasnsimn 4N HCl B
nuokcane (0,11 mu, 0,44 MMOJb), U PEAKLMOHHYIO CMECh INEPEMELIMBAIN TPH KOMHATHOMN
Temneparype B TedeHue 2 dacoB. Ocaxaaroluneecsi KENTOe TBEPAOe BELIECTBO cobupanu
METOJIOM BakyyMHOH ¢unbTpaunu, cnojsackusaimu ¢ nomouisio CH,Cly,, Et,O u cymunm ¢
MOJIyYeHUEM 5-(1H-nupazon-4-un)-2-(1-(2,2,6,6-terpamerunnunepuaut-4-wmn)- 1 H-
nupasono| 3,4-c]-nmupunasun-5-un)dpenona rugpoxysopuna (78 wmr, 89%) B BHIe KEITOro
TBEPJIOTO BELIECTBA.

MS m/z 418,5 [M+H]*; "H SIMP (meranon-ds) 8: 9,20 (c, 1H), 8,75 (c, 1H), 8,62 (c, 2H),
7,91 (n, J=8,2 I'u, 1H), 7,49 (an, J=8,2, 1,9 I'u, 1H), 7,43 (n, J=1,6 I'y, 1H), 5,75 (T, J=12,0, 4,1
I'n, 1H), 2,53 (T, J=14,2 T'y, 2H), 2,46 (ax, J=14,2, 4,1 'y, 2H), 1,76 (c, 6H), 1,63 (c, 6H); 3 H
He oOHapyskuBaimuck (2 NH u OH).

Hcnonp3yst METOAMKY, ONMHCAHHYIO Uit mpuMepa 11 BeIle, monyydanyu JONOJHUTEIbHbIC
ONMHCaHHBbIE B W300PETEHHH COENWHEHHs] IyTeM COOTBETCTBYIOINEH 3aMEHbl HCXOIHBIX
MaTepHaJiOB, PEareHTOB W PEAaKLHOHHBIX YCJIOBHUH, TMOJy4Yas COENUHEHHs, BBIOPAHHbBIC U3
CIAEAYIOLIUX COEANHEHUI:

Coenunenue JlanHble
MS m/z 429,3 [M+H]"; "H SIMP (meranon-ds) 8: 8,90 (¢, 1H), 8,61 (1, =46
I'u, 2H), 8,41 (c, 1H), 8,06 (m, J=8,5 I'y, 1H), 7,79 (ym.g, J=4,9 I'u, 2H),
7,39 (¢, 1H), 7,35 (m, J=8,2 I'u, 1H), 5,61-5,75 (M, 1H), 1,94-2,16 (M, 4H),
1,45 (c, 6H), 1,26 (¢, 6H); 2 H ne obnapy:xusanucs (NH u OH).

165
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Coenunenue JlanHble

MS m/z 429,3 [M+H]*; 'H SIMP (meranon-dy) 6: 9,31 (yur.c, 1H), 9,01-9,10
(v, 2H), 8,92 (ym.z, J=3,1 T'n, 1H), 8,57 (c, 1H), 8,17-8,31 (v, 2H), 7,56
(yuc, 2H), 5,71-5,88 (v, 1H), 2,49-2,60 (v, 2H), 2,35-2.48 (v, 2H), 1,77 (c,
6H), 1,63 (c, 6H); 2 H ne obnapy:xuanmucs (NH u OH).

MS m/z 430,3 [M+H]*; 'H SIMP (meranoma-ds) 8: 9,19 (¢, 1H), 9,16 (ym.c,
2H), 8,93 (c, 1H), 8,46 (c, 1H), 8,17 (n, J=8,5 'y, 1H), 7,35-7,50 (m, 2H),
5,76-5,89 (m, 1H), 2,49-2,56 (w, 2H), 2,42 (ym.xn, J=13,6, 3,2 T, 2H), 1,77
(c, 6H), 1,61 (c, 6H); 2 H ne obHapyxuBanucs (NH u OH).

MS m/z 432,4 [M+H]*; 'H SIMP (meranon-d,) 8: 8,83 (c, 1H), 8,39 (c, 1H),
7,93-8,05 (v, 1H), 7,65 (c, 1H), 7,35-7,54 (m, 2H),6,65-6,78 (v, 1H), 5,54-
5,83 (v, 1H), 3,95 (c, 3H), 2,12-2,46 (v, 4H), 1,61 (yur.c, 6H), 1,44 (yi.c,
6H); 2 H ne o6napyxusanuce (NH u OH).

MS m/z 419.4 [M+H]*; 'H SIMP (metanon-ds) &: 8,77-8,95 (v, 1H), 8,38
(yic, 1H), 8,01-8,14 (v, 1H), 7,97 (¢, 2H), 7,55-7,78 (m, 2H), 5,58-5.73 (m,
1H), 1,94-2,22 (m, 4H), 1,46 (c, 6H), 1,26 (¢, 6H); 2 H He oOHapyKUBAIHCH
(NH u OH).
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Crapusa 1. 3,6-/{ubpomnupasus-2-kapbansaerun (340 mr, 1,28 mmonb) u OeHsun 4-
THIPa3HHONUNIEPUINH- | -kapOokcmnata nuruapoxiopun (412 wmr, 1,28 Mmoib) cMemuBaiu B
DMF (3 mi1) 1 nmepeMeInnBaiy Mpu KOMHATHOH TeMIeparype B TeueHue 5 MUHYT. PeakinoHHY0
cMmech pacripenensiin Mexxay EtOAc u Bopoit. OObequHeHHbIe OpraHndeckre (as3bl CYIINUIH Hal
Na,SO4, KOHLIEHTpUpPOBAIU MpPU MOHM)KEHHOM [aBJIE€HUH, M OCTATOK OUYUIIAIN KOJOHOYHOM
xpomarorpadueli Ha cunukarene, amoupys ¢ rpagueHToM EtOAc/rekcansl (0% - 30% EtOAc), ¢

nonyueHuem Oensun 4-[(2E)-2-[(3,6-nubpoMnupasuH-2-uia)MeTHIIEeH [TUAPAa3HHO | TUNepuanH- 1 -
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kapOokcunara (550 mr, 87%) B BUz€ )KENTOrO TBEPIOTO BELIECTBA.

MS m/z 496,0, 498.0, 500,0 [M+H]*; 'H SIMP (aueron-ds) &: 8,27-8,33 (m, 1H), 8,17 (x,
J=4,7 T'u, 1H), 7,90 (c, 1H), 7,36-7,45 (m, 4H), 7,29-7,36 (m, 1H), 5,14 (c, 2H), 4,05-4,15 (m,
2H), 3,64-3,74 (m, 1H), 2,08-2,10 (M, 2H), 2,01-2,05 (m, 2H), 1,49-1,64 (M, 2H).

Cranus 2. PactBop OeH3ua 4-[(2E)-2-[(3,6-nubpommnupasux-2-

WUT)METHJICH |TUAPa3HHO |munepuanH- 1-kapookcunara (550 mr, 1,11 mmone) B CH3CN (2 min)
HarpeBajl NpU BO3JEHCTBUM MUKPOBOJHOBOro usnyudenus npu 200°C B teuenue 1 waca.
PacTBoputenps ypansiiM NpU MOHMKEHHOM JaBJICHWH, M OCTATOK OYHINAIM KOJOHOYHOH
xpomarorpadueli Ha cuukarene, smoupys ¢ rpagueaToM EtOAc/CHLCl, (0% - 60% EtOAc), ¢
nonyuenuem Oensun 4-(5-6pom- 1H-nmpaszosno[3,4-b|nupasus- 1 -un)nunepuaus- 1 -kapOookcunarta
(78 mr, 16%). MS m/z 416,0, 418,0 [M+H]".

Cranus 3. BeicymeHHY0 B CYIIFUIBHOM LIKady KojOy cHaOXKajli MarHUTHON MeInajiKon
U 3arpyxamm B Hee Oemsun  4-(5-Opommnmpaszono-[3,4-blmupasun-1-wn)nunepuaus- 1-
kapookcwnar (78 wmr, 0,19 wmmonb), 4-[3-(meTokcumerokcu)-4-(4,4,5,5-terpamermn-1,3,2-
nuokcaboponaH-2-mn)dennn|- 1-Terparuaponupan-2-winupazon (NMOJy4YeHHbIH B mpumepe 1,
cragus 7, 93 mr, 0,23 mmons), [1,1'-6uc(nudenundochuno)-peppouen|nuxnopnamnaanii(Il) (14
mr, 0,019 mmonb) u K,COs (78 mr, 0,56 mmons). Konby 3akpbiBaii pe3nHOBOW MPOOKOH C
MEMOPaHHOHW, M 3aT€M BaKyYyMHUPOBAIM M 3aIOJHSUIM aprOHOM (3TY OIEpPALUI0 IOBTOPSIIH
cymmapHo 3 paza). Hobasmsumm 1,4-muokcan (2 mu) u Boay (0,5 mMit), 1 PeaKIMOHHYIO CMECh
Harpesanu 10 90°C B TeueHue 16 yacoB. PeaklMOHHYIO CMeCh OXJa)XAajlu 10 KOMHATHOM
TeMITepaTypbl, pa3OaBisiIn BOLOH U 3kcTparuposain ¢ nomoinbio EtOAc (3 X). OO0benuHeHHbIE
opraHuyeckue ciou cymmiu Haa NapSOs, KOHIEHTPUPOBAJIM NPH IOHMKEHHOM JaBIEHUU U
OUMINAIM KOJOHOYHOH Xpomarorpaguedi, smoupys ¢ rpaaueHtoM EtOAc/CH,Cl, (0-60%
EtOAc), ¢ nmonyuenuem Oensun 4-(5-(2-(meroxcumerokcn)-4-(1-(rerparuapo-2H-nupan-2-nn)-
1H-nmupazon-4-un)dpenun)- 1 H-nupazono| 3,4-b Jnupasun-1-un)nunepuaus- 1-kapbokcunara (69
mr, 59%) B BUJEe KOPHYHEBATOrO TBEPAOro BemecTsa. MS m/z 624,3 [M+H]™;

Cramusa 4. K pactBopy Oensun 4-[5-[2-(meTokcumeTokcu)-4-(1-terparugponupan-2-
winupason-4-wi)enwn Jmupaszono| 3,4-b]nupasun- 1 -wn |nunepunun- 1 -kapbokcunara (69 wr,
0,11 mmonb) B EtOH (3 M) nobasnsuiu 10% Pd/C (10 Mr), 1 peakLIMOHHYO CMeCh THIAPUPOBAJIH
npu nasineHnn 0,1 MIla H, B Teuenme 16 waco. Karamusatop ymamsm (uiabTpanuet,
pacTBOPUTENb WCHAPSIIM TPU TOHIKEHHOM JaBJIEHUH, M OCTaTOK OYHINAIA KOJOHOYHOH
xpomarorpadueti, smoupys ¢ rpaguertom MeOH/CH,Cl, (0-30% MeOH). 5-[2-
(MetokcumeTokcn )-4-( 1-rerparuapo-nupas-2-unnupason-4-un)penun |- 1-(4-
nunepuauin)nupasono-[3,4-b]-nmupasun (15 wmr, 28%) mnomywanmu B BHzme Oenoro TBEpAOTrO
semecTsa. MS m/z 490,4 [M+H]™;

Cranus 5. K pactBopy 5-[2-(MeTokcumerokcn)-4-(1-Terparunaponupan-2-mimupaszon-4-
win)benmn]-1-(4-munepunmn)nupazono-[ 3,4-b]nupasuna (15 mr, 0,031 mmons) B CH2Cl, (1 Mo, ¢
onunoit karutei MeOH) noGasmsuin 4 N HCI B 1,4-nmuokcane (15 wmxn, 0,06 mMmounb), u
PEaKIMOHHYIO CMECh NepeMeIINBaIN [TPU KOMHATHON Temreparype B TeueHne 2 4acoB. Ocanok

cobupanu ¢unsrpanueii, npombisanu ¢ nomomusio Et,O (3 X) u cymunu ¢ nonyyenuem 2-[ 1-(4-
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nunepuauit)nupasono| 3,4-bmupasun-5-nnl-5-(1H-nupazon-4-nn)penona rugpoxnopuna (8 wr,

66%) B BIJI€ KEATOrO TBEPJIOTO BELIECTBA.

MS m/z 362,3 [M+H]*; 'H SIMP (DMSO-dg) &: 11,68 (yu.c, 1H), 10,09 (yur.c, 1H), 9,38
(m, J=1,6 T'u, 1H), 8,95 (ym.c, 1H), 8,68 (ym.c, 1H), 8,56 (¢, 1H), 8,14 (ym.c, 1H), 8,05 (un,
J=8.8, 1,6 I'u, 1H), 7,27 (¢, 2H), 5,18-5,28 (M, 1H), 3,58-3,66 (m, 1H), 3,42-3,53 (M, 1H), 3,17-
3,39 (M, 2H), 2,76-2,88 (m, 1H), 2,34-2,45 (m, 1H), 2,14-2,31 (m, 2H).

ITpumep 13

ITonyuenue coequnenus: 80

Crapua 1. K cycnensun 3,6-guxnopnupunasus-4-amuHa (2,0 r, 12,2 mmonb) B 1-
nekanoune (3,5 mun) nobasnsiu 2,2,6,6-rerpamerunnunepuana-4-amus (2,3 mu, 1,1 3x8) u N, N-
auuzonponmia-3TiiamMud (3 mii, 1,4 5kB) B 60 My mpoOHpKe ¢ 3aBUHUMBAIOLIEHCS KPBILIKOM.
Peakimonnyo cmech nepememnBainu npu 150°C B TedeHune 72 4acoB, MOCHE YEro 4aCTUYHO
OTBEPXKIEHHYI0 DPEAKLHOHHYI0 CMeCh MNEPEeHOCHIM B KPYIJIONOHHYK KOJOy C ITOMOIIBIO
MeTtaHoja. OpraHuyeckue KOMIIOHEHTbl KOHLEHTPUPOBAJIU C TOJYYEHHEM BSI3KOIO Macha,
KOTOpOE CIIOJIACKUBAIM TeKCaHAMU Uil yaAajleHus |-JekaHona (3TO MOXKET NPHBOAWTH K
OTBEp KACHMIO). HeounIeHHbIH MPOAYKT OYUINAIH KOJOHOYHON XpomaTtorpadue, SIroupys ¢
rpagueatrom MeOH (¢ 2,5% NH4OH)/CH,Cl» (5-30% MeOH/NH4OH). TlepBoe smoupyemoe
COEAMHEHHE TMPENCTaBJIIO COOOH  HENpOpearnpoBaBLIMA WCXOAHBIA — Marepuan  3,0-
OUXJIOPTIUPHUIA3UH-4-aMUH. 3aTeM 3JIoupoBaiack cmechb O-xjop-N3-(2,2,6,6-TeTpameTi-
NUNepUanH-4-un)upuaasus-3,4-nuamuaa u - 6-xa0p-N3-(2,2,6,6-TeTpa-MeTinmunepuant-4-
W)U PUIA3HH-3,5-TnaMuHa (OHU 3JTFOMPOBAITUCH OAHOBPEMEHHO), 3aTeM dmouposaics N3,N6-
onc(2,2,6,6-TeTpaMe TUI-IUIIEPUANH-4- W) TUpUAa3HH-3,4,6-TprHaMuH. Kononounas
xpomarorpadusi 0ObHO TO3BONIsIeT mony4daTth  50-60%  BeIxOm  6-xyop-N3-(2,2,6,6-
TeTPaMETUIIHIIEPUINH-4- 1) M puaa3uH-3,4- tnaMinHa U 6-x10p-N3-(2,2,6,6-
TeTpaMeTHINHIEePUINH-4-un)upuaasut-3,5-nuamuaa (npu otHomeHuu 2:1). Cmech 6-xyop-
N3-(2,2,6,6-rerpamerunnunepuaua-4-un)nupugasue-3,4-nuamuaa . 1 6-xsop-N3-(2,2,6,6-

TeTpaMEeTUJI-MUNIEPUANH-4-wn)nupuaasus-3,5-nuamunia (2,7 r, 77%), TNONy4eHHYIO TOCHe
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Xpomarorpaduu, HCIONB30BAIN Ha CIEAYIOLIeH cTanun 0e3 JOMOJHUTEIbHON OUNCTKH.

Cragus 2. K pactBopy cmecu 6-xyiop-N3-(2,2,6,6-TeTpaMeTiin-4-nmunepuani ) TUpuaa3uH-
3,4-nmamuHa u 6-x50p-N3-(2,2,6,6-TeTpa-mMeTni-4-nunepuann)nupunasus-3,5-nuamusa (2,7 T,
9,5 mmonb) B AcOH (8 mi) nmobaemsinu mopuumsimu NaNO, (1,3 r, 19 mMmonb), u cMmech
nepeMeIIuBaid NpU KOMHATHOH TemriepaTtype B TedeHue 1 daca. Peakuuio ocTraHaBiIMBaju
IyTeM MEIUJIEHHOTO AO00aBJIEHUS HACBIIEHHOTO BOJHOIO pacTBopa OmkapOOHaTa HATpPHs IO
noctkeHust pH ~ 7. Boasblil cnoit Tpu pasa skcTparupoBaiu stunaneratoM. OpraHudeckuit
cnoit cymmmu Han NapSOy4, uibTpoBaid M KOHLIEHTPUPOBAIH MOJA BaKyyMOM. HeouHieHHBbIi
NPOAYKT OYHINAIA KOJOHOYHOW Xpomartorpadueil Ha CHIIMKaresie, JJIOHPYS C TPagHeHTOM
MeOH/CH,Cl, (0-20% MeOH), ¢ mnonydyenueM  6-xy0p-3-(2,2,6,6-reTpamerni-4-
nunepuaui)Tpuaszono-[4,5-clmupunasusa (1,22 r, 43%) B BuAe KOPUYHEBATOIO TBEPIOTO
BEIIECTBA:

MS m/z 295,8 [M+H]*; '"H SAMP (500 MHz, meranon-ds) &: 8,56 (c, 1H), 5,76 (rr,
J=12,6,4,1 'y, 1H), 2,30 (ax, J=12,6, 4,1 I'n, 2H), 2,23 (1, J=12,6 'y, 2H), 1,47 (¢, 6H), 1,32 (c,
6H).

Cranus 3. BeicymieHHYIO B CYIIMIIBHOM L1Kady Koj0y cHaOXKajli MarHUTHON MeIlaiKkon
U 3arpyxkanu B Hee 6-xyop-3-(2,2,6,6-TeTpa-mMeTni-4-nmunepunui)Tpua3onol4,5-clnupugasux
(1,11 r

nuokcadopoan-2-ui)peHoKCH )CHTaH (1,81 r

3,77 wmmonb), Tpuusonponmwi(3-(Merokcumerokcn)-4-(4,4,5,5-rerpamernn-1,3,2-
4,15 MMOJIb), [1,1'-
ouc(nudpenundpochuno)peppouen | nuxnopnamaauii(1l) (138 mr, 0,19 mmons) u Ko,COs (1,56 T,

2

2

11,31 mmons). KonOy 3akpbiBanu pe3nHOBON NMpoOKOH ¢ MEMOpaHHOH, U 3aTeM BaKyyMHPOBAJIH
Y 3aMOJIHSJI aprOHOM (3TY OIEpaIfio MOBTOPsUIM CyMMapHO 3 pasa). Jlobasnsmm 1,4-nmuokcaH
(18 M) u Bomy (4 Mi), U peakUMOHHYIO cMech HarpeBanu 10 90°C B TeueHue 16 yacos.
PeakIoHHYI0 CMech OXJIaXJalu IO KOMHATHOH Temmepartypsl, pa30asisuin Bomoit (5 mi) u
skcTparuposanu ¢ nomompo EtOAc (3 X). OObennHeHHbIe OpraHMYEeCKHe CJIOM CYLIMIN Ha
Na,SO4 ¥ KOHLIEHTPUPOBAJIU MPU MOHUKEHHOM JIABJIEHUM C MOJYYEHHUEM HEOYHMINEeHHOro 6-(2-
(MeToKCHMETOKCH )-4-((TPUU3OTPONTHIICHIIII )OKCH )-(h e )-3-(2,2,6,6-TeTpaMe THIIUTIEP UM H-
4-un)-3H-[1,2,3]tpuazono-[4,5-clnupunasuna (1,67 r, 78%) B BUIE KOPUYHEBOTO TBEPAOTO
BEIIIECTBA, KOTOPOE MCIIOJIb30BAIM HA CIEAYIOLIEeH CTaquu 0e3 JOMOJHUTEIBHOW OUHUCTKH.
Cranus 4. K pactBopy 6-(2-(METOKCUMETOKCH )-4-((TPUH30-TIPOIIIICHITIII)OKCH) (P EHMIT )-
3-(2,2,6,6-rerpamerunnunepunua-4-un)-3H-[1,2,3 tpuazono[4,5-clnupunasuna (1,67 r, 2,94
mmosb) B THF (10 mn) mobasmsimm 1,0 M TBAF 8 THF (3,1 mu, 3,1 mMmons). Peakunonnyro
CMecCh MepeMeIInBaIN P KOMHATHON TeMIiepaTtype B TedueHue 1 yaca 10 TeX Mmop, MoKa aHaJIN3
meronoM TLC He mokasplBaj IMOJIHOE PAacXOJOBAaHUE HMCXOOHOrO Marepuaia. PacTBopurenb
yIAJSUTA TIPH TIOHM)KEHHOM JIaBJIGHUHM, M HEOYMIICHHBIH NPOAYKT OYHINAIN KOJOHOYHOH
xpomarorpadueli Ha cunukarene, smoupys ¢ rpagueHToM EtOAc/rekcansr (10-80% EtOAc), ¢
MOJy4eHUEM 3-(meTokcumerokcu)-4-(3-(2,2,6,6-terpamermnunepunut-4-ui)-3H-
[1,2,3]rpuazonol4,5-c]mupunasus-6-un)denona (985 mr, 81%) B BUAE jKeNTOBATO-KOPHUUHEBOTO
macnma. K  pacrBopy  3-(metokcumerokcu)-4-(3-(2,2,6,6-rerpamernnnunepunus-4-muin)-3H-
[1,2,3]rpuazonol4,5-c]mupunaszun-6-un)penona (985 wmr, 2,39 mmons) B CH,Cl, (8 wm)
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nobGasysimu N, N-Ouc(tpudropmermncynsdonnn)-anunus (1,71 r, 4,78 mmons) B EtsN (1,0 mu,
7,2 MMOJIb). PeakIIMOHHYIO CMECh MepeMEIINBaIN B TEUEHHE 5 4acoB A0 TEX IOp, IMOKA aHAJIN3
metonoM UPLC He noka3sbiBan nosHoe npespaineHue. Pactsopurens yaansiv npu NOHMKEHHOM
JaBIIEHUH, U OCTAaTOK OYMIIANM KOJOHOUHOW Xpomarorpadueil Ha CUJIMKarenie, 3JIIOUPYs C
rpaaueHtoM EtOAc/rekcanbl (0-60% EtOAc), ¢ mnonyudenueMm 3-(MeTOKCHMETOKCH)-4-(3-
(2,2,6,6-rerpamermn-nunepunun-4-mn)-3H-[ 1,2,3 Jrpuazonol4,5-cnupunazus-6-nn)dennna
TpudpTopmerancynbponata (20 mr, 71%).

MS m/z 545,6 [M+H]*; '"H SIMP (aueron-ds) &: 8,68 (c, 1H), 8,04 (1, J=8,5 I', 1H), 7,35
(n, J=2,5 Ty, 1H), 7,21 (an, J=8,8, 2,5 I'u, 1H), 5,67 (tt, J=11,2, 5,4 T'y, 1H), 5,31 (¢, 2H), 3,35
(c, 3H), 2,04-2,27 (m, 4H), 1,36 (c, 6H), 1,16 (c, 6H), 1H ne obHapyxuBancs (NH).

Cranus S. BeicymeHHYO B CYyIIHJIBHOM LIKady Koj0y cHaOXKajli MarHUTHON MeInaiKkon
u 3arpyskainu B Hee [3-(MeTokcumeTokCcH)-4-[3-(2,2,6,6-TeTpameTni-4-
nunepuaniI)Tpuasonol4,5-clnupunazun-6-mwi|-pennn| tpudpropmerancynbponar (50 mr, 0,092
MMOJIb), TperOytun 3-(4,4,5.5-terpameri-1,3,2-arokcadboponaH-2-ui)mupposi- 1 -kapOokcuiaT
(32 wr, 0,11 mmomns), [1,1"-6uc(andennndocduno)-peppouet | nuxnopnamtanuii(1l) (7 mr, 0,009
mmodb) U KoCOs (26 wr, 0,18 mmons). Konby 3akpsiBanu pe3snHOBON MpoOKoii ¢ MeMOpaHHOM, 1
3aTeM BaKyYyMHUPOBAJHM U 3ANOJHSIN aproHOM (3Ty ONEpalyio MOBTOPSUIM CYMMapHO 3 pasa).
Hobasnsmu 1,4-nuokcan (18 M) u Boay (4 mut), U peakUMOHHYIO cMech Harpesanu 10 90°C B
TeyeHre 16 4acoB. PeakIMOHHYIO CMeCh OXJIAXKaJi O KOMHATHOUW TeMIepaTyphl, pa30aBIisIH
BONOM (5 MuT) 1 3kcTparuposanu ¢ nomotbio EtOAc (3 X). O0bpenuHeHHbIE OpraHUYeCKHe CIION
cyumnn  Hang NapSO4, KOHLEHTPUPOBAJM TPU TOHWKEHHOM JaBIEHHM W OYUINAJIH
xpomatorpadueit Ha cumkarene, amoupys ¢ rpanueatom MeOH/CH,Cl, (0% - 30% MeOH), ¢
MOJyYeHHUEM TpeTOyTHII 3-[3-(meToxkcumerokcn)-4-[3-(2,2,6,6-rerpamernin-4-
HHUNEPUANIT)TPpUa30J0-[4,5-cnupunasuH-6-ni|dpernn | muppon- 1 -kapbokcunara (40 mr, 78%) B
BUJIE OPAHKEBOTO TBEPAOTO BemecTsa. MS m/z 562,3 [M+H]".

Cranusa 6. K pactBopy TperOytun 3-[3-(Merokcumerokcu)-4-[3-(2,2,6,6-Terpamerni-4-
nUnepuan ) Tpuaszofo[4,5-c|nupunasun-6-un|-penun Jmuppos- 1 -kapookcunara (40 wmr, 0,071
mmosb) B CHoCly (2 min) ¢ 2 kammsimu MeOH nobasnsiiu 4 N HCI B 1,4-nmuokcane (36 mMki).
PeakunoHHYI0 CMeCh MepeMeIlnBaji B TEUEHHE 5 YacoB O TEX MOp, MOKAa aHAJIU3 METOIOM
UPLC He noka3bIBaJs OJIHOE pacXOA0BaHUE UCXOAHOI0 MaTepuaia. PacTBopureny ynajisuiy npu
NOHMKEHHOM JaBJIEHUH, W TPOAYKT OUHWINAJIH KOJOHOYHOH Xpomarorpadueid, 3Joupys ¢
rpaguearom MeOH/CH,Cl, (¢ 2,5% NH4OH) (5-30% MeOH/NH4OH), ¢ nony4yennem 5-(1H-
nuppon-3-mi)-2-(3-(2,2,6,6-rerpamermnnunepunun-4-un)-3H-[ 1,2,3 | tpuazono[4,5-
¢ lmupunasus-6-mn)denona (22 mr, 74%) B BUAE OpaHKEBOTO TBEPIOTO BEIIECTBA.

MS m/z 418,5 [M+H]*; '"H SIMP (meranon-ds) &: 9,00 (¢, 1H), 7,95 (n, J=8,2 I'u, 1H),
7,25 (n, J=1,6 I'y, 1H), 7,22-7,24 (m, 1H), 7,18 (n, J=1,6 'y, 1H), 6,83 (an, J=2,8, 1,9 I'y, 1H),
6,52 (nn, J=2,8, 1,6 I', 1H), 5,89 (T, J=10,4, 5,5 I'u, 1H), 2,47-2,68 (M, 4H), 1,72 (¢, 6H), 1,57
(c, 6H); 3 H e obnapyxusanuce (2 NH u OH).

Hcnonp3ys METOAMKY, ONMHCAHHYIO AJIs MpuMepa 13 Bbille, MONyyYanu AONOJHUTEIbHbIE

OIIMCAHHBIC B I/I306peTeHI/II/I COCAUHCHUA MNyTEM COOTBeTCTBYIOIHEﬁ 3aMCHbI HCXOIHBIX
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MaTE€pHAJIOB, PCAr€HTOB MU PCAKINOHHBIX YCJ'IOBI/II\/'I, nojiydass COCOUHCHUS, Bbl6paHHbIe us3

CIEAYIOLIUX COEANHEHUI:
CoenuneHue JlanHbIe

MS m/z 460,6 [M+H]"; 'H SIMP (metanon-ds) 5: 9,15 (c, 1H), 8,20 (x, J=8,2
I'u, 1H), 7,82 (n, J=6,9 I'u, 1H), 7,41 (an, J=8,2, 1,9 I'y, 1H), 7,39 (g, J=1,9
37 I'u, 1H), 6,91 (m, J=2,2 I'u, 1H), 6,84 (nn, J=6,9, 2,2 T'u, 1H), 5,99 (tT,
J=10,4, 4,7 T, 1H), 3,67 (c, 3H), 2,64-2,74 (v, 4H), 1,79 (c, 6H), 1,64 (c,
6H); 2 H ne obnapyxusanucs (NH u OH).

MS m/z 445,5 [M+H]"; TH SIMP (DMSO-dg) &: 9,17 (¢, 1H), 8,97-9,06 (m,
1H), 8,15 (yu.c, 1H), 8,12 (z, J=8,2 I', 1H), 7.49-7,61 (v, 2H), 7,29 (x,

38 J=1,6 T'u, 1H), 7,27 (c, 1H), 6,80-6,96 (M, 2H), 5,93 (tT, J=12,0, 4,4 'y, 1H),
2,53-2,67 (m, 4H), 1,66 (c, 6H), 1,53 (c, 6H), 1H He oOHapy>xuBancs (NH).
MS m/z 433,5 [M+H]*; 'H IMP (meranon-d) &: 9,11 (c, 1H), 8,14 (c, 1H),

20 8,08 (n, J=7,9 I'y, 1H), 8,00 (c, 1H), 7,31 (nxm, J=8,8, 1,9 I'y, 1H), 7,28 (x,

J=1,9 T, 1H), 5,97 (11, J=12,3, 4,0 Ty, 1H), 4,01 (c, 3H), 2,56-2,76 (m, 4H),
1,79 (c, 6H), 1,64 (c, 6H), 2 H ne obnapy:xusanucs (NH u OH).

MS m/z 447,6 [M+H]"; 'H SIMP (metanon-ds) 6: 9,11 (c, 1H), 8,21 (z, J=0,9
Ty, 1H), 8,07 (1, J=8,2 'y, 1H), 8,02 (c, 1H), 7,32 (mx, J=8,2, 1,9 T'y, 1H),
46 7.29 (n, J=1,9 Ty, 1H), 5,97 (1, J=10,1, 6,3 Ty, 1H), 4,30 (xs, J=7,3 Ty,
2H), 2.55-2,76 (m, 4H), 1,79 (¢, 6H), 1,64 (¢, 6H), 1,55 (1, J=7,3 I'y, 3H), 2

H ne obnapy>xusanics (NH u OH).

MS m/z 461,6 [M+H]"; 'H AMP (meranon-d,) &: 9,03 (c, 1H), 8,11 (z, J=0,9
', 1H), 8,05 (z, J=8,5 'y, 1H), 7,92 (1, J=0,9 T'w, 1H), 7,29 (mx, J=8,2, 1,9
47 T, 1H), 7,26 (n, J=1,9 'y, 1H), 5,82 (11, J=12,3, 4,6 Ty, 1H), 4,19 (1, J=7,3
T, 2H), 2,23-2,45 (v, 4H), 1,95 (cexer, J=7,3 ', 2H), 1,54 (¢, 6H), 1,38 (c,
6H), 0,97 (1, J=7,3 T', 3H), 2 H He obHapy:xusanuck (NH u OH).

MS m/z 419,5 [M+H]"; 'H SIMP (metanon-ds) 6: 9,15 (c, 1H), 8,20 (z, J=8.8
T, 1H), 8,04 (c, 1H), 7.45-7,57 (m, 2H), 7,00 (c, 1H), 5,97 (1, J=12,1, 4,7

* I'm, 1H), 2,59-2,76 (M, 4H), 1,79 (c, 6H), 1,65 (c, 6H), 3 H He
obHapy>xuBanuce (2 NH u OH).
MS m/z 433,5 [M+H]*; 'H SIMP (meranon-ds) 8: 9,19 (c, 1H), 8,26 (m, J=8.8
50 I'u, 1H), 7,95-8,06 (m, 1H), 7,21-7,37 (m, 2H), 6,72-6,81 (m, 1H), 5,99 (T,

J=11,3, 5,5 T'u, 1H), 4,11 (c, 3H), 2,59-2,76 (m, 4H), 1,80 (c, 6H), 1,65 (c,
6H);, 2 H ne o6napyxusanuce (NH u OH).
51 MS m/z 433,5 [M+H]"; '"H amMmp (meranon-dy) &: 9,20 (¢, 1H), 8,14 (an,
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J=7,6, 0,9 'y, 1H), 7,91 (&, J=2,5 T'y, 1H), 7,54 (n, J=1,9 I'y, 1H), 7,52 (c,
1H), 6,90 (», J=2,5 I'n, 1H), 5,98 (tT, J=10,7, 5,7 I'u, 1H), 4,09 (c, 3H),
2,59-2,78 (m, 4H), 1,79 (c, 6H), 1,66 (c, 6H), 2 H He obnapyxusanucs (NH
u OH).

65

MS m/z 430,5 [M+H]"; 'H SIMP (meranon-ds) &: 9,29 (¢, 1H), 9,18 (c, 1H),
9,03 (¢, 1H), 8,90 (c, 1H), 8,30 (c, 1H), 8,23 (c, 1H), 7,54 (c, 2H), 5,96 (c,
1H), 2,52-2,68 (m, 4H), 1,78 (¢, 6H), 1,64 (¢, 6H); 2 H He oOHapy KUBAIHUCH
(NH u OH).

66

MS m/z 430,4 [M+H]%; 'H AMP (metanon-ds) o: 9,11 (c, 1H), 8,82 (m, J=
6,9 T, 2H), 8,38 (1, J= 6,9 'y, 2H), 8,24 (1, J= 7,9 T'w, 1H), 7,56-7,65 (m,
2H), 5,88-6,02 (v, 1H), 2,53-2,63 (m, 4H), 1,68 (c, 6H), 1,54 (c, 6H); 2 H He
obHapy>xuBanuce (NH u OH).

69

MS m/z 436,5 [M+H]"; 'H SIMP (metanon-ds) 6: 9,11 (c, 1H), 8,17 (z, J=0,6
T'u, 1H), 8,07 (x, J=8,2 'y, 1H), 8,03 (g, J=0,6 I'n, 1H), 7,31 (ax, J=8,2, 1,9
', 1H), 7,28 (1, J=1,9 T'y, 1H), 5,97 (11, J=11,0, 5,7 'y, 1H), 2,61-2,74 (m,
4H), 1,79 (c, 6H), 1,64 (c, 6H), 2 H ne obnapy:xusamcs (NH u OH).

71

MS m/z 469,5 [M+H]*; "H SIMP (meranon-ds) &: 9,11 (¢, 1H), 8,53 (c, 1H),
8,18 (¢, 1H), 8,11 (m, J=8,2 I'y, 1H), 7,55 (1, J=59,9 I'y, 1H), 7,37 (ax,
J=82, 1,6 I'y, 1H), 7,34 (n, J=1,6 I'u, 1H), 5,97 (rt, J=10,1, 6,3 I'y, 1H),
2,56-2,73 (m, 4H), 1,78 (c, 6H), 1,64 (c, 6H), 2 H e oOHapyxusanuces (NH
u OH).

77

MS m/z 460,5 [M+H]*; 'H SIMP (meranoma-ds) &: 9,22 (c, 1H), 8,40 (n, J=
6,3 T, 1H), 8,32 (1, J= 7,9 T'w, 1H), 7,79 (mn, J= 6,3, 1,6 ', 1H), 7,75 (x,
J=0,9 T, 1H), 7,60-7,65 (m, 2H), 5,97-6,02 (m, 1H), 4,31 (c, 3H), 2,62-2,78
(M, 4H), 1,80 (c, 6H), 1,65 (¢, 6H);, 2 H ne obnapy:xusanucs (NH u OH).

93

MS m/z 446,4 [M+H]"; 'H SAMP (metanon-ds) &: 9,17 (c, 1H), 8,24 (z, J=7.9
T, 1H), 7,83 (z, J=6,3 T, 1H), 7,40-7,50 (m, 2H), 7,14 (z, J=8,8 T'w, 1H),
7,08 (yu.c, 1H), 5,89-6,05 (v, 1H), 2,58-2,76 (m, 4H), 1,79 (c, 6H), 1,65 (c,
6H); 3 H ne obnapyxusanucs (NH u 2 OH).

Ilpumep 14
ITonyuyenue coequnenus 67
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Cranus 1. BeicymeHHy0 B CyIImiibHOM mikady kojdy cHaOXKajli MarHUTHOH MeIlaiKkon
u 3arpyskainu B Hee [3-(MeTokcumeTokCcH)-4-[3-(2,2,6,6-TeTpameTni-4-

nunepuaniI)Tpuasonol4,5-clnupunasun-6-mil-pennn| tpudropmerancynbhoHaT (MONydEHHBIH
B npumepe 13, craaus 4, 60 mr, 0,11 mmons), 4,4,5,5-rerpamerun-2-(4,4,5,5-rerpamermn-1,3,2-

nuokcadoponan-2-un)-1,3,2-nuokcadoponan (35 wr, 0,14 wmmonb), xommiekc 1,1'-

ouc(nudenmnpocpuno)peppouennamaauii(I)-nuxaopuna ¢ nuxnopmeranom (5 wmr, 0,006
mMmonb) u anerat kamms (33 wmr, 0,33 mmonb). Konly 3akpeiBamm pe3nHOBONM MHpPOOKON C
MEMOPaHHOM, M 3aTéM BaKyyMHUPOBAIM M 3aIOJHSUIM aproHOM (STy ONEpaLuI0 MOBTOPSUIN
cymmapHo 3 pasa). Jlobasmsmu 1,4-nuokcan (1 mit), 1 peakLIMOHHYIO cMech HarpeBaiu npu 90°C
B TeueHue 90 muHyT, nocie dero aHanus merogoM UPLC mokaspiBan MojHOE MpeBpalleHue B
OopunupoBaHHBIN NMPOAYKT. HeounIneHHbIH NpOayKT OXJIaKAaIN 10 KOMHATHOH TeMIepaTypsl 1
HETOCPEACTBEHHO UCIIONIb30BAJIM HA ClIeyIoLel cTaiuu.

Cragusa 2. K HeouunmeHHoMy 6-(2-(MeTokcumeTokcu)-4-(4,4,5,5-rerpamermn-1,3,2-
nuokcaboponan-2-un)dennn)-3-(2,2,6,6-rerpa-MeTunnunepuaa-4-mui)-3H-
[1,2,3]rpuazonol4,5-c]mupunasuny (~0,11 mmonb) nobapmsim 6-Opomnupunus-3-on (25 wr,
0,14 wmwmonb), kommiekc 1,1'-6uc(oudpenundochuno)deppouennamnanuii(ll)quxmopuna ¢
nuxaopmeraroM (9 mr, 0,011 mmonb) u BoaHblit pactBop 2 M K,CO5 (141 Mk, 0,282 MMoOdb).
Cwmech mpoayBaiu aproHOM B TEUEHHUE 5 MUHYT, 3aTeM Harpesaiu A0 85°C B Teuenne 16 4acos.
PeakunoHHYI0O CMeCh OXJIAXJAIM [0 KOMHATHOW TeMIlepaTypsl, pa30aBisuid BOAOH U
skcTparuposanu ¢ nomombo EtOAc (3 X). O0bpenuHeHHbIe Ooprannyeckre (pasbl CyLIIMIN Haj
NapSO,4, KOHIEHTPHPOBAIM IPH TNMOHWKEHHOM JaBJICHUHM M OYHUINAIM XpomaTtorpadueil Ha
cunukarene, smonpys ¢ rpagueatom MeOH/CH,Cly (0% - 30% MeOH), ¢ nmonyuerunem 6-[3-
(MeTokcumeTokcn)-4-[3-(2,2,6,6-terpamerin-4-nmunepuani)tpuaszonol4,5-c lnupunazus-6-
wi|bermn | mupunus-3-omna (37,5 mr, 68%) B BHIE CBETIO-KOPUIHEBOTO TBEPAOTO BemecTsa. MS
m/z 490,3 [M+H]".

Cranus 3. 6-[3-(meTokcumerokcu)-4-[3-(2,2,6,6-rerpamernin-4-

nunepuauiI)Tpuazonol4,5-clnupunazun-6-wn|benmn | mupuaun-3-on (37,5 wmr, 0,077 Mmonb)
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pactBopsuti B 1 M1 metanouna, 3atem nobasisuid 4 N HCI B 1,4-nuokcane (0,5 mi, 2 MMOJib), U
PEAKIMOHHYI0O CMECh IMEepeMEIINBAIM NP KOMHATHOH TeMIlepaTtype B TEYEHHE 2 YacoB.
PeakiioHHy10 CcMech KOHLEHTPHUPOBAIH, pactupaiu co cmeceto 20% MeOH/s¢up, u
NOJIyYE€HHBIH OCaZoK (UIBTPOBANU C NoOJydeHueMm O-[3-runpokcu-4-[3-(2,2,6,6-rerpamerun-4-
nunepuanT)Tpuaszonol4,5-c]-nmupunazus-6-un|enun|nmupuann-3-ona auruapoxigopuaa (31 mr,
78%) B BUE CBETIIO-KOPUYHEBOIO TBEPAOIO BELIECTBA.

MS m/z 446,4 [M+H]*; '"H SIMP (meranon-ds) & : 9,23 (¢, 1H), 8,36 (x, J= 8,2 T'ny, 1H),
8,34 (n,J=2,5Tu, 1H), 8,30 (m, J=8,8 'y, 1H), 8,12 (ax, J=9,1, 2,8 T'u, 1H), 7,54-7,59 (m, 2H),
5,95-6,04 (m, 1H), 2,62-2,77 (m, 4H), 1,75 (¢, 6H), 1,65 (c, 6H); 3 H He obHapyxuBanucy (NH u
2 OH).

Hcnonp3yst METOAMKY, ONHUCAHHYIO JJIsl TpuMepa 14 BbIle, MONMyydand AONOJHUTEIbHbIC
ONMHCAHHbIE B W300PETEHHH COEAMHEHUS IyTeM COOTBETCTBYIOINEH 3aMEHbl HCXOIHBIX
MaTEepPHaJiOB, PEareHTOB W PEAaKLMOHHBIX YCJIOBUH, TOJy4Yas COENUHEHHs, BBIOPAHHbBIC U3
CIEAYIOLIUX COEANHEHUIL:

Coenunenue JlaHHbIe
MS m/z 431,3 [M+H]";'H SIMP (meranon-ds) &: 9,23 (c, 1H), 9,17 (c, 1H),
8,79 (c, 1H), 8,64 (c, 1H), 8,24 (n, J=8,2 I'u, 1H), 7,79-8,00 (M, 2H), 5,95-

0 6,02 (m, 1H), 2.55-2,75 (m, 4H), 1,79 (c, 6H), 1,65 (c, 6H); 2 H He
obnapy:xuBanuch (NH u OH).
MS m/z 430,5 [M+H]*; TH SIMP (mertanon-ds) &: 9,25 (c, 1H), 8,91 (n, J=
o 5,4 T'u, 1H), 8,76 (1, J= 7,6 Ty, 1H), 8,51 (n, J= 7.9 'y, 1H), 8,42 (n, J="7,9

I'u, 1H), 8,13 (1, J= 6,5 I'u, 1H), 7,63-7,71 (m, 2H), 6,00 (M, 1H), 2,59-2,79
(m, 4H), 1,80 (c, 6H), 1,66 (c, 6H); 2 H ne obHapysxuBauch (NH u OH).

MS m/z 447.4 [M+H]*; '"H SMP (meraHoma-ds) 6: 9,15 (¢, 1H), 8,47 (c, 2H),
68 8,13-8,19 (m, 1H), 7,98-8,02 (M, 2H), 5,92-6,04 (m, 1H), 2,65-2,74 (m, 4H),
1,79 (¢, 6H), 1,64 (c, 6H); 3 H ne obnapyxusanucs (NH u 2 OH).

MS m/z 444.6 [M+H]*; '"H SAMP (meranon-d,) &: 9,23 (¢, 1H), 8,75 (n, J=
6,3 I'u, 1H), 8,32-8,37 (M, 2H), 8,26 (nx, J= 6,1, 1,7 I'u, 1H), 7,63-7,71 (™,

7 2H), 5,98-6,02 (M, 1H), 2,90 (c, 3H), 2,64-2,75 (m, 4H), 1,80 (c, 6H), 1,65 (c,
6H); 2 H ne obnapyxusanuce (NH u OH).
MS m/z 498,3 [M+H]"; "H SIMP (meranon-ds) 8: 9,18 (¢, 1H), 8,82 (1, J=5,4
I'u, 1H), 8,27 (n, J=8,2 'y, 1H), 8,15 (7, J=1,9 I'y, 1H), 8,03 (ax, J=5,0, 1,9
74 I'u, 1H), 7,55 (ng, J=8,2, 1,9 I'u, 1H), 7,52 (n, J=1,9 I'y, 1H), 5,89-6,05 (M,
1H), 2,57-2,79 (m, 4H), 1,79 (c, 6H), 1,64 (¢, 6H), 2 H He oOHapyKUBAIHCH
(NH u OH).

75 MS m/z 431,5 [M+H]*;'H SIMP (meranon-dy) &: 9,42 (n, J= 1,3 [y, 1H),
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9,21 (c, 1H), 8,97-9,03 (m, 1H), 8,35 (nm, J= 6,0, 1,3 I'u, 1H), 8,31 (7, J=8,5
I'u, 1H), 8,04 (¢, 1H), 7,99 (an, J= 8,2, 1,9 I'y, 1H), 5,98-6,02 (m, 1H), 2,63-
2,76 (m, 4H), 1,79 (c, 6H), 1,65 (c, 6H), 2 H ne oOHnapy>xuBanuce (NH u
OH).

76

MS m/z 431,5 [M+H]*; 'H SIMP (merason-ds) 8: 9,96 (mn, J= 2,4, 1,1 T'ny,
1H), 9,57 (an, J= 6,0, 0,9 I'y, 1H), 9,24 (c, 1H), 8,71 (an, J= 5,8, 2,4 I'L,
1H), 8,38 (1, J= 7,9 'y, 1H), 7,71-7,78 (m, 2H), 5,98-6,02 (m, 1H), 2,57-2,78
(M, 4H), 1,79 (c, 6H), 1,65 (¢, 6H), 2 H ne obnapyskusamucs (NH u OH).

78

MS m/z 4314 [M+H]"; 'H SIMP (DMSO-dg) &: 9,24 (¢, 1H), 9,20 (c, 3H),
8,23 (n, J=8,2 T'w, 1H), 7,48 (1, J=8,2 T', 1H), 7,46 (c, 1H), 5,68 (tT, J=12,5,
3,4 T, 1H), 2,21 (an, J=12,5, 3,4 T, 2H), 2,11 (1, J=12,5 T', 2H), 1,36 (c,
6H), 1,19 (c, 6H); 2 H ne oOHapysxuBamucs (NH u OH).

79

MS m/z 447.5 [M+H]", H SIMP (metanon-ds) 6: 9,12 (c, 1H), 8,64 (z, J=1,3
T, 1H), 8,28 (1, J=8,8 I'y, 1H), 7,94 (1, J=1,3 Ty, 1H), 7,62 (z, J=2,2 I'y,
1H), 7,57 (nz, J=8,5, 2,2 T, 1H), 5,74-5,90 (m, 1H), 2,27-2,44 (m, 4H), 1,52
(c, 6H), 1,36 (c, 6H); 3 H ne o6Hapy»xusanuce (2 OH u NH).

84

MS m/z 4733 [M+H]*; TH SIMP (DMSO-dg) &: 9,19 (c, 1H), 8,50 (n, J=2,4
Ty, 1H), 8,14 (n, J=8,8 I'n, 1H), 7,88 (m1, J=8,9, 2,6 Ty, 1H), 7,18-7,36 (m,
2H), 6,75 (1, J=8,9 T'y, 1H), 5,67 (T, J=12,5, 3,9 Ty, 1H), 3,09 (c, 6H), 2,20
(nn, J=12.5, 3,9 T'w, 2H), 2,11 (1, J=12,5 'y, 2H), 1,28-1,42 (v, 6H), 1,18 (c,
6H), 2 H ne o6napyxusanucs (NH u OH).

85

MS m/z 470,3 [M+H]*; "H IMP (DMSO-dg) &: 9,19 (n, J=1,6 'y, 1H), 9,17
(c, 1H), 8,72 (mn, J=4.9, 1,6 T, 1H), 8,26 (n, J=8,8 I'y, 1H), 8,16 (c, 1H),
8,01 (n, J=4.9 Ty, 1H), 7,41-7,45 (m, 2H), 5,69 (T, J=12,2, 3,7 T, 1H), 2,22
(un, J=12,2, 3,7 Ty, 2H), 2,13 (r, J=12,2 Ty, 2H), 1,37 (c, 6H), 1,20 (c, 6H):
2 H ne obHapysxuBamuch (NH u OH).

86

MS m/z 486.4 [M+H]*; TH SIMP (DMSO-de) &: 9,13 (c, 1H), 8,14 (n, J=7,8
Ty, 1H), 7,65 (n, J=7,3 Ty, 1H), 7,24-7,42 (m, 2H), 6,67 (n, J=2,0 ['y, 1H),
6,54 (nn, J=7,3, 2,0 'y, 1H), 5,64-5,82 (m, 1H), 3,10-3,21 (m, 1H), 2,08-2,33
(m, 4H), 1,42 (¢, 6H), 1,26 (¢, 6H), 0,98-1,07 (v, 2H), 0,83-0,95 (m, 2H); 2 H
He oOHapy:xuBamch (NH u OH).

88

MS m/z 469.4 [M+H]"; TH SIMP (DMSO-dg) &: 11,69 (yw.c, 2H), 9,18 (c,
1H), 8,45 (n, J=7,3 T, 1H), 8,43 (c, 1H), 8,18 (n, J=8,3 'y, 1H), 7,97 (c,
1H), 7,48 (c, 1H), 7,44 (nn, J=8.2, 1,8 Ty, 1H), 7,41 (z, J=1,7 T, 1H), 7,09
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(nm, J=7,5, 1,8 T, 1H), 5,68 (tt, J=13,0, 3,9 T'w, 1H), 2,21 (ag, J=12.5, 3,7
T, 2H), 2,11 (1, J=12,5 T, 2H), 1,36 (c, 6H), 1,19 (c, 6H).

89

MS m/z 435,5 [M+H]*; TH SIMP (metanon-ds) 5: 8,94-9,13 (m, 1H), 8,07 (x,
J=8,2 T, 1H), 7,75 (t, J=2,2 T'u, 1H), 7,51 (n, J=1,9 T'n, 2H), 7,38 (ax,
J=8,2, 1,6 T'u, 1H), 7,34 (n, J=1,9 ', 1H), 5,76-5,96 (m, 1H), 2,42-2,58 (M,
4H), 1,63 (c, 6H), 1,48 (c, 6H); 2 H He obHapysxuBamcs (OH u NH).

90

MS m/z 469.4 [M+H]*; TH SIMP (DMSO-d) d: 11,64 (yw.c, 1H), 9,18 (c,
1H), 8,67 (1, J=7,5 T'y, 1H), 8,12-8,24 (v, 2H), 8,01 (¢, 1H), 7,93 (c, 1H),
7,66 (¢, 1H), 7,51 (an, J=8,3, 1,9 'y, 1H), 7,47 (1, J=1,9 T, 1H), 7,33 (an,
J=7,1, 1,9 T, 1H), 5,75 (rt, J=12,5, 4,0 T, 1H), 2,17-2,36 (m, 4H), 1,44 (c,
6H), 1,28 (c, 6H).

91

MS m/z 419,3 [M+H]"; 'H SIMP (DMSO-dg) &: 12,64 (ym.c, 1H), 9,16 (c,
1H), 8,15 (z, J=8,3 I', 1H), 7,67 (1, J=1,9 T'w, 1H), 7,59 (an, J=8,3, 1,9 'y,
1H), 7,30 (ym.c, 1H), 7,08 (ym.c, 1H), 5,67 (1T, J=12,2, 3,7 T, 1H), 2,20
(an, J=12,2, 3,7 Ty, 2H), 2,10 (r, J=12,2 T'w, 2H), 1,35 (c, 6H), 1,18 (c, 6H);
2 H ne obnapy:xuBaimmch (NH u OH).

95

MS m/z 419,5 [M+H]*, 'H SIMP (meranon-ds) §: 9,10 (¢, 1H), 8,08 (x, J=8.2
I'u, 1H), 8,01-8,03 (m, 1H), 7,61-7,63 (M, 1H), 7,30 (ax, J=7,9, 1,9 I'u, 1H),
7,26 (m, J=1,9 'y, 1H), 6,86-6,89 (M, 1H), 5,92-6,03 (M, 1H), 2,65-2,70 (m,
4H), 1,78 (c, 6H), 1,63 (c, 6H); 2 H ne obnapysxusanucs (OH u NH).

96

MS m/z 436,4 [M+H]"; "H SIMP (meranon-ds) 8: 9,16 (c, 1H), 8,16-8,29 (m,
1H), 7,96-8,07, (m, 1H), 7,80 (c, 1H), 7,68 (¢, 2H), 5,84-6,06 (m, 1H), 2,67
(n, J=4,4 T'y, 4H), 1,77 (c, 6H), 1,62 (c, 6H); 2 H He obnapyskusamics (OH
u NH).

99

MS m/z 445,1 [M+H]*; TH IMP (DMSO-dg) &: 11,50 (ym.c, 2H), 9,12 (c,
1H), 8,15 (1, J=8,5 'y, 1H), 8,00 (1, J=4,6 T, 1H), 7,19-7,40 (m, 2H), 6,81
(n, J=4,6 T, 1H), 6,75 (¢, 1H), 6,05 (¢, 2H), 5,60-5,77 (v, 1H), 2,20 (x,
J=12,2 Ty, 2H), 2,11 (r, J=12,5 T'y, 2H), 1,36 (¢, 6H), 1,19 (c, 6H).

100

MS m/z 473,1 [M+H]*; 'H AMP (DMSO-dg) &: 9,17 (c, 1H), 8,08-8,22 (m,
2H), 7,39 (¢, 1H), 7,37 (1, J=1,6 T'w, 1H), 6,87 (an, J=5,1, 1,6 T'y, 1H), 6,85
(c, 1H), 5,67 (1T, I=12,2, 3,7 T, 1H), 3,10 (¢, 6H), 2,20 (mn, J=12,2, 3,7 Ty,
2H), 2,11 (1, J=12,2 Tw, 2H), 1,35 (c, 6H), 1,18 (c, 6H); 2 H ne
obHapy>xuanuce (NH u OH).

101

MS m/z 448.1 [M+H]*; TH SIMP (DMSO-dg) &: 9,13 (c, 1H), 8,71 (n, J=2,4
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T, 1H), 8,55 (z, J=5,1 I'y, 1H), 8,19 (1, J=8,3 I'w, 1H), 7,71 (an, J=7,1, 5,1
'y, 1H), 7,38 (¢, 1H), 7,35 (z, J=8,3 I', 1H), 5,69 (T, J=12,2, 4,2 Ty, 1H),
2,21 (nm, J=12,2, 4,2 T, 2H), 2,12 (1, 1=12,2 Ty, 2H), 1,36 (¢, 6H), 1,19 (c,
6H); 2 H ne obHapy:xusanucs (NH u OH).

103

MS m/z 496,7[M+H]*; 'H IMP (DMSO-dg) &: 9,14 (c, 1H), 8,62 (n, J= 2,4
I'y, 1H), 8,35 (¢, 1H), 8,17 (n, J= 8,0 ', 1H), 8,10 (x, J= 8,8 ', 1H), 7,79-
7,84 (m, 2H), 7,71 (n, J= 6,4 T'u, 1H), 7,21-7,58 (M, 1H), 5,69-5,72 (m, 1H),
2,13-2,27 (m, 4H), 1,40 (c, 6H), 1,23 (¢, 6H); 1 H He oOHapyxxuBancs (NH
wi OH)).

104

MS m/z 459,8]M+H]*; 'H SIMP (DMSO-dg) &: 9,13 (c, 1H), 8,15 (x, J= 8,4
Ty, 1H), 8,08 (1, J= 5,2 Ty, 1H), 7,30-7,34 (m, 2H), 6,81 (an, J= 5,2, 1,2 T,
1H), 6,72(c, 1H), 6,58-6,62 (m, 1H), 5,63-5,72 (m, 1H), 2,83 (n, J= 4,8 T,
3H), 2,17-2,22 (m, 2H), 2,06-2,14 (m, 2H), 1,35 (c, 6H), 1,18 (¢, 6H).

106

MS m/z 437,5 [M+H]"; "H SIMP (meranon-ds) 8: 9,10 (¢, 1H), 8,09 (1, J=9,2
I'u, 1H), 8,03 (», J=1,7 I'u, 1H), 7,32 (x, J=7,2 I'n, 2H), 5,93-6,01 (m, 1H),
2,65-2,70 (m, 4H), 1,78 (c, 6H), 1,64 (c, 6H); 3 H He obnapyxuBammch (1
OH wmu 2 NH).

107

MS m/z 436,5 [M+H]"; TH SIMP (meranon-ds) 8: 9,58 (c, 1H), 9,17 (¢, 1H),
8,57 (¢, 1H), 8,21 (n, J=9,9 I'y, 1H), 7,44 (nn, J=10,2, 3,2 I'u, 2H), 5,90-6,04
(m, 1H), 2,61-2,75 (m, 4H), 1,79 (c, 6H), 1,64 (¢, 6H); 2 H He
obHapy»kuBanuck (1 OH unu 1 NH).

108

MS m/z 433,6 [M+H]*; "H IMP (DMSO-ds) &: 9,41-9,58 (v, 1H), 9,14 (c,
1H), 8,23-8,37 (m, 1H), 8,8 (u, J=6,6 T'u, 1H), 7,86-7,91 (m, 1H), 7,14-7,19
(m, 2H), 5,83-5,95 (m, 1H), 2,56-2,65 (M, 2H), 2,46-2,56 (M, 2H), 2,44 (c,
3H), 1,66 (c, 6H), 1,54 (c, 6H); 1H He obHapy:kuancs (NH wiu OH).

109

MS m/z 444,5 [M+H]*; "H SIMP (DMSO-d) &: 9,17 (c, 1H), 8,55 (¢, 1H),
8,18(x, J=10,5 I'u, 1H), 7,42 (n, J=1,8 I'y, 1H), 7,34-7,38 (m, 1H), 5,65-5,83
(m, 1H), 2,11-234 (m, 4H), 1,41 (c, 6H), 1,24 (c, 6H); 3 H =He
obHapy>xuBanuce (2 NH u OH).

110

MS m/z 461,5 [M+H]*; 'H IMP (meranon-ds) 8: 9,16 (c, 1H), 8,57 (c, 1H),
8,23 (m, J=9,2 T'u, 1H), 7,68-7,74 (M, 2H), 5,95-6,02 (M, 1H), 2,65-2,71 (m,
4H), 1,79 (c, 6H), 1,64 (c, 6H); 2 H He obHapy:xkusamucs (OH u NH).

111

MS m/z 420,2 [M+H]*; TH SIMP (DMSO-de) &: 9,10 (¢, 1H), 8,30-8,39 (m,
2H), 8,28 (c, 1H), 8,17 (n, J= 8,0 T, 1H), 7,71(x, J= 1,2 Ty, 1H), 7,63 (an,
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J=8.4, 1,6 T, 1H), 7,44 (n, J= 0,8 Ty, 1H), 5,68-5,71 (m, 1H), 2,11-2,25 (m,
4H), 1,38 (c, 6H), 1,21 (c, 6H).

112

MS m/z 420,1 [M+H]"; TH SIMP (DMSO-dg) &: 9,13 (c, 1H), 8,42 (c, 1H),
8,15 (n, J= 8,4 'y, 1H), 7,60 (n, J= 1,6 T'w, 1H), 7,53 (am, J= 8,4, 1,6 'y,
1H), 5,66-5,69 (m, 1H), 2,06-2,23 (M, 4H), 1,36 (¢, 6H), 1,19 (c, 6H); 3 H He
obHapy>xuBanuck (2 NH u OH).

113

MS m/z 461,2 [M+H]*; 'H SIMP (DMSO-d¢) &: 9,14 (c, 1H), 8,89 (x, J= 1,2
I'u, 1H), 8,17 (n, J= 8,4 I'u, 1H), 7,91 (un, J= 1,6 I'u, 1H), 7,80 (un, J= 8,0,
1,6 T'y, 1H), 7,51 (m, J= 0,8 T'u, 1H), 5,64-5,71 (M, 1H), 3,99 (¢, 3H), 2,07-
2,22 (m, 4H), 1,35 (¢, 6H), 1,18 (c, 6H); 2 H He obOHapyxkuBanuch (NH u
OH).

114

MS m/z 496.4 [M+H]*; TH SIMP (mertanon-ds) &: 9,15 (c, 1H), 8,32 (n, J=
5,5 T, 1H), 8,22 (1, J= 8,2 Ty, 1H), 7,63-7,78 (v, 1H), 7,57 (an, J= 5.5, 1,5
Ty, 1H), 7,43-7,50 (m, 2H), 7,32 (g, J= 0,9 Ty, 1H), 5,99 (T, J= 10,9, 5.4
Ty, 1H), 2,63-2,75 (v, 4H), 1,79 (c, 6H), 1,64 (c, 6H), 2 H He

obHapy>xuanuce (NH u OH).

115

MS m/z 419,1 [M+H]*; 'H AMP (DMSO-dg) &: 12,27 (¢, 1H), 11,59 (m, 1H),
9,13 (n, J=8,0 'y, 1H), 8,07 (n, J=8,0 I', 1H), 7,10-7,76 (m, 2H), 7,40-7,53
(m, 2H), 5,61-5,70 (M, 1H), 2,06-2,22 (m, 4H), 1,35 (¢, 6H), 1,18 (¢, 6H); 1 H
He obHapysxuBancst (NH win OH).

116

MS m/z 437.4 [M+H]*; "H AMP (meranon-dy) &: 9,53 (¢, 1H), 9,15 (c, 1H),
8,24 (n, J=8,2 T'y, 1H), 7,74 (n, J=1,8 I'y, 1H), 7,70 (ax, J=7,9, 1,8 'y, 1H),
5,87-6,00 (m, 1H), 2,57 (1, J=7,6 T, 4H), 1,70 (¢, 6H), 1,55 (c, 6H); 2 H ne
obHapy»xxuBanuck (OH u NH).

118

MS m/z 469,5 [M+H]*; '"H SAMP (meranon-d,) &: 9,22 (¢, 1H), 8,52 (n, J=
6,1 I'u, 1H), 8,33-8,38 (M, 1H), 7,83 (n, J= 3,4 I'u, 1H), 7,79 (n, J= 6,1 I'y,
1H), 7,58-7,64 (m, 2H), 7,13 (», J= 3,4 'y, 1H), 5,96 -6,05 (m, 1H), 2,64-
2,76 (M, 4H), 1,80 (c, 6H), 1,65 (c, 6H); 3 H He obHapysxuBamuck (2 NH u
OH).

119

MS m/z 461,5 [M+H]*; 'H SIMP (meTanon-ds) o: 9,24 (c, 1H), 8,70 (n, J=
6,4 T, 1H), 8,34 (1, J= 8,2 T, 1H), 8,10 (1, J= 1,5 T, 1H), 8,04 (az, J=
8,2, 1,5 'y, 1H), 7,20 (z, J= 6,7 ', 1H), 6,00 (1T, J= 11,0, 5,5 Ty, 1H), 4,33
(c, 3H), 2,61-2,77 (v, 4H), 1,79 (c, 6H), 1,65 (c, 6H), 2 H ne
obHapy>xusanuce (NH u OH).
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120

MS m/z 420,5 [M+H]*; H SIMP (meranon-ds) 8: 9,19-9,22 (m, 1H), 9,12
9,15 (v, 1H), 8,91-8,95 (m, 1H), 8,14 (z, J=9,2 T, 1H), 7,35 (an, J=14,2, 8,4
T, 2H), 5,94-6,02 (v, 1H), 2,64-2,71 (v, 4H), 1,78 (c, 6H), 1,63 (c, 6H); 2
H ne obnapysxusamucs (NH u OH).

121

MS m/z 451,5 [M+H]*; 'H AMP (meranon-ds) 8: 9,09 (c, 1H), 8,09 (x, J=8,2
I'u, 1H), 7,77-7,89 (m, 1H), 7,27 (c, 2H), 5,91-6,02 (m, 1H), 3,84 (c, 3H),
2,59-2,70 (m, 4H), 1,78 (¢, 6H), 1,63 (¢, 6H); 2 H He obHapysxuBamick (NH
u OH).

122

MS m/z 465,6 [M+H]"; 'H SIMP (metaron-ds) o: 9,04 (c, 1H), 8,10-8,08 (x,
J=9,6 T, 1H), 7,87 (z, J=3,2 Ty, 1H), 7,24-7,31 (m, 2H), 5,74-5,88 (m, 1H),
420 (x8, J=7,2 T, 2H), 2,24-2,41 (m, 4H), 1,51 (¢, 6H), 1,50 (1, J=7,5 I'y,
3H), 1,40 (c, 6H); 2 H ne oOHapysxuBamucs (NH u OH).

123

MS m/z 474,5 [M+H]"; 'H SIMP (metanon-ds) &: 921 (c, 1H), 8,38 (z, J=
6,1 T, 1H), 8,31 (n, J= 8,2 T'w, 1H), 7,77 (n, J= 6,4 T'n, 1H), 7,72 (c, 1H),
7,58-7,64 (m, 2H), 5,99 (T, J= 10,7, 5,6 T, 1H), 4,65 (x8, J= 6,9 T'ry, 2H),
2,63-2,75 (m, 4H), 1,79 (c, 6H), 1,64 (c, 6H), 1,59 (1, J= 7,0 Ty, 3H); 2 H ne
obHapy>xuBanuce (NH u OH).

124

MS m/z 475,5 [M+H]*; TH SIMP (metanon-ds) &: 9,23 (c, 1H), 9,16 (c, 1H),
8,36 (1, J= 8,2 T', 1H), 7,63-7,74 (m, 3H), 5,98-6,02 (m, 1H), 4,71-4,79 (ks,
J= 172 T, 2H), 2,59-2,79 (M, 4H), 1,79 (c, 6H), 1,65 (c, 6H), 1,54 (1, J=7,2
I'u, 3H); 2 H ve obnapyxusanucs (NH u OH).

125

MS m/z 470,5 [M+H]*; '"H SAMP (meranon-ds) &: 9,17 (c, 1H), 9,01 (x, J=
73 T, 1H), 8,27 (n, J= 4,9 T, 2H), 8,23 (1, J= 8,2 T, 1H), 7,61 (an, J=
73, 1,8 T, 1H), 7,52 (an, J= 8,2, 1,8 Ty, 1H), 7,50 (z, J= 1,8 T', 1H), 5,98
(unm, J= 16,3, 10,2, 6,4 T, 1H), 2,60-2,76 (m, 4H), 1,80 (c, 6H), 1,65 (c,
6H); 2 H ne obnapyxusanucs (NH u OH).

126

MS m/z 470,5 [M+H]%; 'H SIMP (metanon-ds) o: 9,21 (c, 1H), 9,14 (n, J=
7,0 T, 1H), 9,04 (c, 1H), 8,27-8,35 (m, 2H), 7,97 (an, J= 7,0, 1,5 T, 1H),
7,59-7,64 (m, 2H), 6,00 (T, J= 10,9, 5,5 T'ry, 1H), 2,64 -2,75 (m, 4H), 1,79 (c,
6H), 1,65 (c, 6H), 2 H ne obnapy:xusanucs (NH u OH).

127

MS m/z 467,5 [M+H]"; 'H SIMP (metanon-ds) o: 9,12 (c, 1H), 8,08-8,10 (m,
1H), 8,07-8,11 (m, 1H), 8,01 (c, 1H), 7,28-7,44 (m, 2H), 5,89-6,05 (v, 1H),
3,90-3,96 (v, 3H), 2,63-2,71 (m, 4H), 1,76-1,80 (c, 6H), 1,59-1,66 (c, 6H):
1H ne obnapysxusancsa (NH nmn OH).
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128

MS m/z 447,5 [M+H]*; H SIMP (metanon-ds) 5: 9,17 (c, 1H), 8,54 (c, 1H),
8,22 (n, J= 82 T, 1H), 7,71 (z, J= 1,8 T, 1H), 7,67 (azm, J= 8,2, 1,8 Ty,
1H), 7,01 (c, 1H), 5,99 (tt, J= 10,9, 5,5 T'n, 1H), 2,61-2,77 (m, 4H), 1,79 (c,
6H), 1,64 (c, 6H), 3 H ne obnapy:xusanucs (2 NH u OH).

129

MS m/z 453,5 [M+H]"; "H IMP (meranon-ds) 8: 9,08 (c, 1H), 8,01-8,11 (m,
2H), 7,30-7,41 (m, 2H), 5,86-5,99 (m, 1H), 2,56-2,63 (m, 4H), 1,71 (c, 6H),
1,56 (¢, 6H); 3 H He obnapy:xuBamucs (2 NH u OH).

130

MS m/z 451,5 [M+H]*; "H SIMP (meranon-ds) &: 9,00-9,11 (m, 1H), 8,07-
8,07 (m, 1H), 8,07-8,08 (M, 1H), 8,04-8,10 s, 1H), 7,97 (», J=2,0 'y, 1H),
7,93-7,99 (c, 1H), 7,22-7,29 (m, 2H), 5,67-5,94 (m, 1H), 3,85 (c, 3H), 2,28-
2,42 (m, 4H), 1,53 (c, 6H), 1,37 (c, 6H); 1 H ne obnapysxusancs (NH nnm
OH).

131

MS m/z 449,5 [M+H]"; "H SIMP (meranon-dy) 5: 9,06 (¢, 1H), 8,02 (x, J=8,5
I'u, 1H), 7,95 (¢, 1H), 7,44-7,46 (m, 1H), 7,39 (n, J=9,8 I'ny, 1H), 5,90-6,01
(M, 1H), 4,05 (c, 3H), 2,62-2,74 (m, 4H), 1,78 (¢, 6H), 1,63 (c, 6H); 3 H =e
obHapy>xuanuce (2 NH u OH).

132

MS m/z 458.5 [M+H]"; 'H SIMP (vetanon-ds) o: 9,06-9,15 (m, 1H), 8,11-
8,23 (v, 1H), 7,98-8,07 (m, 1H), 7,41-7,49 (v, 2H), 5,78-5,93 (m, 1H), 4,09-
4,18 (v, 3H), 2,39-2,53 (v, 4H), 1,56 (c, 6H), 1,44 (c, 6H); 2 H ne
obHapy>xusanuce (NH u OH).

133

MS m/z 450,5 [M+H]*; "H SIMP (meranon-ds) §: 9,20 (¢, 1H), 8,28 (1, J=9.2
I'u, 1H), 7,68 (m, 2H), 7,55 (c, 1H), 5,94-6,05 (m, 1H), 2,61-2,73 (m, 4H),
2,61 (c, 3H), 1,79 (c, 6H), 1,63 (¢, 6H); 2 H He obnapyxuBamick (NH u
OH).

134

MS m/z 437,5 [M+H]"; "H SIMP (meranon-dy) 8: 9,16 (¢, 1H), 8,83 (c, 1H),
8,25 (», J=7,9 I'u, 1H), 7,77 (¢, 2H), 5,87-5,97 (M, 1H), 2,49-2,58 (m, 4H),
1,66 (c, 6H), 1,51 (c, 6H); 2 H ne obHapyxxuBanuce (NH u OH).

135

MS m/z 488.5 [M+H]*; 'H SIMP (metanon-ds) o: 9,15 (c, 1H), 8,21 (n, IJ=
8,2 T, 1H), 7,95 (¢, 1H), 7,57 (m, J= 12,2 T, 1H), 7,46 (n, J= 8,2 Ty, 1H),
7.43 (c, 1H), 5,95-6,02 (m, 1H), 2,63-2,76 (v, 4H), 1,79 (c, 6H), 1,64 (c, 6H),
3 H ne oOHapysxuamuch (2 NH u OH).

137

MS m/z 4974, 499.4 [M+H]*; TH SIMP (mertanon-ds) 5: 9,11 (c, 1H), 8,10
(n, J=8,2 T, 1H), 8,00 (c, 1H), 7,40 (g, J=1,4 'y, 1H), 7,35 (azn, J=8.3, 1,6
Tw, 1H), 5,92-6,01 (m, 1H), 2,64-2,70 (v, 4H), 1,78 (c, 6H), 1,63 (c, 6H); 3
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H ne obnapy:xusanmmch (2 NH u OH).

138

MS m/z 434,5 [M+H]"; 'H SIMP (meranon-ds) &: 9,17 (c, 1H), 8,48 (c, 1H),
8,15 (m, J=7,8 I'u, 1H), 7,52-7,57 (m, 2H), 5,92-6,03 (M, 1H), 4,22-4,26 (m,
3H), 2,66-2,71 (m, 4H), 1,79 (c, 6H), 1,64 (¢, 6H); 2 H He o0HapyKHUBaJIICh
(NH u OH).

139

MS m/z 487.4 [M+H]*; "H IMP (meranon-dy) 8: 9,09 (¢, 1H), 8,10 (m, J=7.6
I'u, 1H), 8,05 (¢, 1H), 7,19 (¢, 2H), 5,93 (¢, 1H), 2,40-2,53 (m, 4H), 1,57-
1,66 (M, 6H), 1,42-1,50 (M, 6H); 3 H He obnapy:xuBamucs (2 NH u OH).

142

MS m/z 4703 [M+H]*; 'H SIMP (metaron-ds) &: 9,12-9,15 (v, 3H), 8,21 (x,
J=8,1 T'w, 1H), 8,14 (c, 1H), 7,87 (z, J=0,9 T, 1H), 7,79 (x, J=1,7 I'n, 1H),
774 (an, J=8,2, 1,8 ', 1H), 5,83-5,95 (m, 1H), 2,23-2,69 (M, 4H), 1,63 (c,
6H), 1,49 (c, 6H); 2 H ne oOHapy:xuBamucs (NH u OH).

145

MS m/z 4713 [M+H]*; 'H AMP (DMSO-dg) &: 11,65 (ym.c, 1H), 9,23
(ym.c, 1H), 9,09 (yir.c, 1H), 8,71 (yur.c, 1H), 8,23 (g, J= 7,9 'y, 1H), 7.45-
7,64 (, 2H), 7,37 (yum.c, 1H), 5,92 (ym.c, 1H), 2,56-2,72 (v, 4H), 1,67 (c,
6H), 1,55 (c, 6H); 1H ne oOnapysxusancsa (NH nim OH).

146

MS m/z 471,3 [M+H]"; "H SIMP (meranon-ds) &: 9,89 (¢, 1H), 9,23 (c, 1H),
8,59 (1, J=0,9T, 1H), 8,36 (1, J=7,9 'y, 1H), 7,72 (n, J= 1,8 I'y, 1H), 7,69
(nm, J= 8,2, 2,1 I'y, 1H), 6,00 (rt, J= 10,8, 5,6 I'u, 1H), 2,62-2,76 (M, 4H),
1,80 (¢, 6H), 1,65 (c, 6H); 3 H He obnapy:xusanucs (2 NH u OH).

147

MS m/z 471,5 [M+H]*; '"H SAMP (meranon-d,) &: 9,18 (c, 1H), 8,48 (n, J=
89Ty, 1H), 8,23 (», J=8,2 I'u, 1H), 8,14 (x, J= 8,5 'y, 1H), 7,92 (1, J= 1,8
I'u, 1H), 7,88 (nn, J= 8,2, 1,8 I'u, 1H), 5,99 (T, J= 10,8, 5,5 'y, 1H), 2,61-
2,76 (m, 4H), 1,80 (c, 6H), 1,65 (c, 6H); 3 H ne obHapysxuBamucek (2 NH u
OH).

150

MS m/z 4504 [M+H]*; TH SIMP (DMSO-dq) &: 11,51 (ymrc, 2H), 9,27 (x,
J=12,8 T, 1H), 9,15 (¢, 1H), 8,23 (1, J= 13,4 Ty, 1H), 8,12 (¢, 1H), 8,12 (x,
J=82 Ty, 1H), 7,35 (an, J= 7,9, 1,8 Ty, 1H), 7,28 (n, J= 1,5 'y, 1H), 5,92
(rr, J= 12,3, 3,9 T, 1H), 2,72 (c, 3H), 2,52-2,66 (m, 4H), 1,66 (c, 6H), 1,54
(c, 6H).

151

MS m/z 434,3 [M+H]*; 'H SIMP (meranon-dy) 6: 9,09-9,13 (m, 1H), 8,14 (x,
J=8,7 T'y, 1H), 8,08 (¢, 1H), 7,49-7,60 (m, 2H), 5,91-6,05 (m, 1H), 4,26 (c,
3H), 2,65-2,70 (m, 4H), 1,78 (c, 6H), 1,64 (¢, 6H); 2 H He 00HapyKHUBATUCH
(NH u OH).
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152

MS m/z 471,3 [M+H]*; 'H SIMP (metanon-ds) &: 9,56 (¢, 1H), 9,17 (c, 1H),
8,37 (1, J=9,3 T'y, 1H), 8,29 (g, J=8,5 I', 1H), 8,03 (n, J=9,7 'y, 1H), 7,77-
7,86 (v, 2H), 5,83-5,91 (v, 1H), 2,42 (1, J=2,9 Ty, 4H), 1,57 (c, 6H), 1,42 (c,
6H); 2 H ne obHapy:xusanucs (NH u OH).

153

MS m/z 451,3 [M+H]*; 'H AMP (meranon-ds4) &: 9,14 (¢, 1H), 8,24 (n, J=7.3
I'u, 1H), 7,71 (», J=1,5 T'u, 2H), 5,82-5,90 (m, 1H), 2,73 (¢, 3H), 2,35-2,44
(M, 4H), 1,55 (c, 6H), 1,39 (¢, 6H); 2 H He obHapy:xuBanucs (NH u OH).

154

MS m/z 468,4 [M+H]*; "H SIMP (1:1 CDCls: meranon-ds) &: 8,88 (¢, 1H),
795 (m, J= 7,9 I'u, 1H), 7,19 (n, J= 1,8 I'u, 1H), 7,16 (an, J= 8,2, 1,8 I'y,
1H), 5,66-5,77 (m, 1H), 2,60 (c, 3H), 2,26-2,34 (m, 4H), 1,47 (c, 6H), 1,32 (c,
6H); 2 H ne ob6napyxusanucs (NH u OH).

158

MS m/z 434,5 [M+H]"; 'H SAIMP (metanon-ds) &: 8,89 (c, 1H), 7,99 (z, J=8,2
T'm, 1H), 7,26-7,34 (m, 3H), 5,76 (11, J=12,5, 4,0 Ty, 1H), 2,56 (c, 3H), 2,47
(r, J=12,5 T, 2H), 2,39 (zx, J=13,1, 4,0 Ty, 2H), 1,60 (¢, 6H), 1,47 (c, 6H):
2 H ne obnapy:xuBamuch (NH u OH).

159

MS m/z 462,6 [M+H]*;'H SIMP (meranon-dy) d: 9,16 (¢, 1H), 9,00 (c, 1H),
7.92-8,46 (M, 3H), 5,89-6,08 (M, 1H), 4,20 (c, 3H), 2,54-2,79 (m, 4H), 1,79
(c, 6H), 1,65 (c, 6H); 2 H ne obnapysxkuBamics (NH u OH).

160

MS m/z 470,2 [M+H]"; TH SIMP (meranoun-ds) &: 9,18 (c, 1H), 8,23-8,28 (m,
2H), 8,14 (n, J=9,5 'y, 1H), 7,86 (n, J=9,8 I'n, 1H), 7,79 (n, J=8,2 I'u, 3H),
5,94-6,03 (v, 1H), 2,63-2,71 (m, 4H), 1,79 (c, 6H); 1,63 (c, 6H), 2 H He
obHapy>xuanuck (NH u OH).

162

MS m/z 470,4 [M+H]*;'H SIMP (meranon-ds) &: 9,25-9,29 (m, 1H), 9,12 (c,
1H), 8,98 (¢, 1H), 8,24 (n, J=8,9 I'y, 1H), 7,94 (c, 1H), 7,80 (¢, 1H), 7,42-
7,47 (m, 2H), 5,80-5,85 (M, 1H), 2,34-2,42 (m, 4H), 1,55 (¢, 6H), 1,39 (c,
6H); 2 H ne obHapy:xuBanuch (NH u OH).
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3,66 mmonb), Hoguna menu(l) (56 mr 0,29 mmons) B DMF (2 wmir) HarpeBamu npu 100°C B
TeueHne 48 uacoB. PeakIMOHHYI0 CMeCh OXJIQXKOANId [0 KOMHATHOW TEMIIEPaTypBhl,
¢unbTpoBaNTM Yepe3 LENUT, MNPOMbIBAIM ¢ mnomomblo EtOAC W KOHIEHTPHUPOBAIH.
HeounmmenHslii MaTepuan oyuInaiu Xxpomarorpadueil Ha CHIIMKaresie, 3IIOUPYs ¢ IPagHEeHTOM
EtOAc/rekcan (0-80% EtOAc), ¢ momyuenuem 1-(4-6pom-3-merokcudenun)-1H-umunaszona
(0,25 1, 62%).

MS m/z 253,3, 255,3 [M+H]*; 'H SIMP (meranon-ds) &: 8,19 (¢, 1H), 7,66 (n, J=8,5 I'n,
1H), 7,62 (1, J=1,4 I'y, 1H), 7,25 (n, J=2,2 I'u, 1H), 7,14-7,17 (m, 1H), 7,08 (an, J=8,5, 2,2 I'y,
1H), 3,97 (c, 3H).

Cranus 2. BeicymieHHyI0 B CyIImibHOM mKagdy koja0y cHaOajly MarHUTHON MeLIaKon
u 3arpykanu B Hee 1-(4-Opom-3-merokcudenu)- 1H-umunazon (127,0 mr, 0,5 mmons), 4,4,5,5-
teTpamerui-2-(4,4,5,5-rerpamerni- 1,3,2-nuokcaboponan-2-mn)-1,3,2-nuokca-6oponan  (254,0
mr, 1,0 mmonb), kommiekc 1,1'-6uc(mudenun-pochuno)deppouennammanuii(ll)aguxmopuna ¢
nuxaopmeranom (38,0 mr, 0,05 mmonp) m aumerar kamust (200,0 mr, 2,0 mmons). Konby
3aKpBIBAIN PE3MHOBOH MPOOKOI ¢ MEMOPAHHOH, M 3aTeM BaKyyMHPOBAJU U 3aTOJTHSIN apTOHOM
(3Ty omepauuo MOBTOPsUIM cyMMapHO 3 pasa). [loGasmsmm auokcad (1 mut), U peakIMOHHYIO
cmech HarpeBamu mpu 90°C B Tewenme 90 muHyT, mocie udero aHanu3 merogom UPLC
MOKa3bIBAJI IIOJIHOE TMpEBpalleHre B OOpPMIMPOBAHHBIA NPONYKT. HeounimeHHyr CcMech
OXJIAKAJTH O KOMHATHOH TEeMIIEpaTypbl U HETOCPEACTBEHHO HCIOJIb30BAIM HA CIEAYOLIEH
CTauM.

Cragus 3. K HEOUHMIEHHOW CMeCH U3 OMHMCAHHOW BBIIIE PEAKIIUU TOOABIISIIN KOMILIEKC
1,1'-6uc(muderundocduno)pepponennamianuii(ll)-nuxnopuna ¢ guxmopmeranom (38,0 wr,
0,05 wmmomp) wu  6-xy0p-3-(2,2,6,6-TeTpamermi-4-nunepua)rpuasonol4,5-c lnupunazux
(monyuennslii B mpumepe 13, cramusa 2, 100,0 mr, 0,34 mmounb). IIpobupky 3axpbiBanu

pPE3MHOBOM NPOOKOH ¢ MeMOpaHOW, M 3aTeM BaKyyMHPOBAJIU U 3alOJHSIIM aproHoM (3Ty
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OTEpaLIMIO TIOBTOPSUTA CyMMapHO 3 pasa). lobasnsnm BogHelid pactop 2,0 M KoCOs3 (0,75 wmu,
1,5 MMomnp), U peakHMOHHYK cMmech HarpeBaiu a0 90°C B TeueHue 16 yacoB. PeakimoHHYO
CMeCh OXJIAXJAAJIH OO KOMHATHOM TeMIeparypbl, pa30aBisuld BOJOW M SKCTParupoOBAIU C
nomoutpto EtOAc (3 X). OObenuneHHbie opraHudeckue ¢assl cymmwim Hag NaySOy,
KOHIIEHTPUPOBAJINM IPHU IMOHMKEHHOM JaBJIEHUU U OYMINAIN KOJIOHOYHOM Xpomarorpaduet,
smoupys ¢ rpaauentom MeOH/CH,Cl, (0% - 30% MeOH), ¢ nony4yenuem 6-(4-(1H-umunazon-
1-un)-2-merokcudennn)-3-(2,2,6,6-rerpamerwi-nunepuann-4-un)-3H-[1,2,3 rpuazono[4,5-
c|nupunasuna (85 mr, 39%). MS m/z 433,3 [M+H]".

Cramguss 4. K pacteopy 6-(4-(1H-umunazon-1-un)-2-metokcu-pennn)-3-(2,2,6,6-
terpamerunnunepuaud-4-un)-3H-[1,2,3 tpuazono-[4,5-cnupunasuna (50 mr, 0,115 mmons) B
nuxjopmerane (3 wmu) nobasmsmu 1 M BBr; B CH,Cl, (0,6 mi, 0,6 mmonb). Cmech
nepeMeInuBaIi Npyu KOMHATHON TeMrieparype B Teuerne 3 yacos. JloOaBisum metaHon (3 mi), u
PEaKIMOHHYI0 CMECh MEepPEeMELINBAIN B TeueHHe emie 3 yacoB. CMech KOHLEHTPUPOBAIU TPHU
TOHIDKEHHOM  naBjieHnd. (OCTaTOK OuMINAA KOJOHOYHOW Xpomartorpadueid, 3oupys ¢
rpaguearom MeOH/CH,Cl, (¢ 2,5% NH4OH) (0% - 30% MeOH/ NH,OH) ¢ nonydenunem 5-
(1H-umupazon-1-nm)-2-(3-(2,2,6,6-terpamermn-nunepunnt-4-mn)-3H-[ 1,2, 3 tpuazono[4,5-
¢ Jmupunasus-6-mn)denona (33 mr, 70%) B BUAE KENTOrO TBEPAOTO BEIECTBA.

MS m/z 4194 [M+H]*; '"H SIMP (meranon-ds) &: 9,08 (c, 1H), 8,25 (t, J=1,3 I'y, 1H),
8,20 (m, J=8,2 I'y, 1H), 7,67 (7, J=1,3 I'u, 1H), 7,27 (m, J=1,6 'y, 2H), 7,19 (t, J=0,9 I'y, 1H),
5,72-5,87 (m, 1H), 2,24-2 40 (m, 4H), 1,51 (c, 6H), 1,35 (c, 6H); 2 H He oOnapy:xuBanmuch (OH u
NH).

Hcnonp3ys METOAMKY, ONUCAHHYIO AJIs TpuMepa 15 Brllle, monyyanu AONOJHUTENbHbIE
ONUCAaHHBIE B H300pPETEHUH COEAWHEHUS MyTeM COOTBETCTBYIOLIEH 3aMEHbl HCXOIHBIX
MaTepuasioB, PEareHTOB U PEAKLHOHHBIX YCJIOBHH, IOJy4Yas COEAMHEHMs, BbIOpaHHbIE W3
CJEeNYIOIIUX COCUHEHUM:

Coenunenue JlaHHbIe
MS m/z 420,4 [M+H]*; "H SIMP (meranon-ds) &: 9,20 (¢, 1H), 9,10 (c, 1H),
8,24 (n, J=8,5 T'y, 1H), 8,21 (¢, 1H), 7,57 (1, J=2,2 T'u, 1H), 7,54 (nn, J=8,5,
2,2 Ty, 1H), 5,75-5,91 (m, 1H), 2,30-2,47 (m, 4H), 1,55 (¢, 6H), 1,40 (c, 6H);
2 H ne obnapy:xusaimuch (OH u NH).
MS m/z 420,5 [M+H]"; '"H SIMP (meranon-ds) 8: 9,17 (¢, 1H), 9,12 (c, 2H),
64 8,30 (m, J=9,1 I'y, 1H), 7,35-7,41 (m, 2H), 5,93-6,03 (M, 1H), 2,67 (c, 4H),
1,78 (c, 6H), 1,64 (¢, 6H); 2 H He obHapy:xusanucs (OH u NH).
MS m/z 420,4 [M+H]"; "H SIMP (meranon-dy) 5: 9,11 (¢, 1H), 8,63 (m, J=1,3
I'u, 1H), 8,27 (&, J=8,8 I'u, 1H), 7,94 (n, J=1,3 I'y, 1H), 7,61 (x, J=2,2 I'y,
1H), 7,57 (an, J=8,5, 2,2 I'u, 1H), 5,77-5,87 (m, 1H), 2,28-2,39 (M, 4H), 1,51
(c, 6H), 1,36 (c, 6H); 2 H ne o6Hapy>xusanucs (OH u NH).
143 MS m/z 437,3 [M+H]*; "H IMP (DMSO-dg) &: 12,05 (c, 1H), 9,24 (c, 1H),

63

72
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9,14 (n, J= 11,0 T, 1H), 8,22 (n, J= 8,5 I'y, 1H), 8,18 (g, J= 12,8 I'y, 1H),
8,13 (r, J= 1,5 Ty, 1H), 7,63 (mn, J= 8,1, 1,7 T, 1H), 7,36 (uz, J= 8,4, 2,3
Ty, 1H), 7,32 (n, J= 2,4 Ty, 1H), 5,92 (rr, J= 12,2, 4,0 T, 1H), 4,02-4,16
(v, 1H), 2,52-2,66 (M, 4H), 1,66 (¢, 6H), 1,53 (c, 6H).

144

MS m/z 433,4 [M+H]*; "H SIMP (meranon-ds) &: 9,50 (¢, 1H), 9,21 (c, 1H),
8,33 (m, J=9,5 'y, 1H), 7,93 (c, 1H), 7,44 (ym.c, 2H), 5,93-6,05 (M, 1H),
2,62-2,78 (m, 4H), 2,45-2,54 (, 3H), 1,80 (c, 6H), 1,67 (c, 6H); 2 H ne
obHapy»xuBanuck (NH u OH).

149

MS m/z 447,5 [M+H]*; 'H SIMP (metanon-ds) o: 9,19 (c, 1H), 8,34 (n, J=
8,2 T, 1H), 7,48 (z, J= 1,2 T, 1H), 7,21-7,29 (v, 2H), 5,95-6,05 (m, 1H),
2,67-2,75 (m, 4H), 2,66 (c, 3H), 2,43 (n, J= 1,2 Ty, 3H), 1,79 (c, 6H), 1,64
(c, 6H); 2 H ne obnapyxusanucs (NH u OH).

155

MS m/z 433,5 [M+H]"; 'H SIMP (metanon-ds) &: 9,18 (c, 1H), 8,28 (z, J=
9.2 T, 1H), 7,92 (n, J= 2,1 T, 1H), 7,27 (ceker, J= 2,1 'y, 2H), 6,52-6.55
(v, 1H), 5,99 (spt, J= 5,5 T, 1H), 2,64-2,75 (m, 4H), 2,50 (c, 3H), 1,79 (c,
6H), 1,65 (c, 6H); 2 H ne oOHapysxuBamucs (NH u OH).

156

MS m/z 433.5 [M+H]*; TH IMP (DMSO-de) &: 11,70 (c, 1H), 9,16 (c, 1H),
8.92-9,04 (v, 1H), 8,33 (c, 1H), 8,16 (n, J= 8,5 I'y, 1H), 7,61-7,64 (v, 1H),
7,54 (n, J= 2,1 Ty, 1H), 7,46 (un, J= 8,5, 2,1 I'n, 1H), 5,89-5,97 (m, 1H),
2,53-2,67 (m, 4H), 2,40 (c, 3H), 1,65 (¢, 6H), 1,52 (c, 6H).

157

MS m/z 433,6 [M+H]*; '"H AMP (meranon-d,) &: 9,14 (c, 1H), 8,23 (n, J=
2,4Tu, 1H), 8,18 (n, J=8,8 I'u, 1H), 7,45 (c, 1H), 7,44 (mn, J= 10,7, 2,1 I'y,
1H), 6,42 (n, J= 2,4 T'y, 1H), 5,97 (tt, J= 10,4, 5,8 T'u, 1H), 2,64-2,75 (m,
4H), 2,41 (c, 3H), 1,79 (¢, 6H), 1,64 (c, 6H); 2 H ne obHapy:xuBanucy (NH u
OH).

IIpumep 16
ITonyuyenue coequnenus 52
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Cramuss 1. Cwmech 3,6-guxnopnupunasun-4-amunaa (1,0 r, 6,0 mwmoms), 1,2,2,6,6-
neHramerninunepuauH-4-amusa (1,0 r, 6,1 mmone) u DIPEA (1,6 mi, 9,1 MMonb) B nekaHone
(10 mu) marpeBanu nipu 150°C B Teuenue 7 nHeil. PacTBopuTens ymansim myTeM MPOAYBaHHS
BO3/AyXa, M OCTATOK OYHINAIM Xpomarorpadueil Ha cuIHMKarene, SJIOUPYS C TPATUEHTOM
MeOH/CH,Cl, (2,5% NH4OH) (0% - 30% MeOH/ NH4OH), ¢ nmonyuenuem cmecu 6-xjop-N3-
(1,2,2,6,6-nieHTamMeTHII-4 - TUTIEPUIIIT)-TTUPUAA3UH-3, S-THaMITHA U 6-xmop-N3-(1,2,2,6,6-
neHTaMeTHI-4-nunepuain)nupunasud-3,4-nnamuaa (0,85 1, 47%) B BHIe KOPUYHEBOTO
TBEPJIOTO BEILIECTBA, KOTOPYIO UCIOJIB30BAJIM Ha CIEAYOMEel cranuy 6€3 OUUCTKH.

Cragus 2. K pactBopy 6-xm0p-N3-(1,2,2,6,6-nneHTamerii-4-munepuaun) nupuia3un-3,4-
nuamuH, npurorosieHHoro Beime (0,85 1, 2,9 mmonb, ~59% wuuctoter), B AcOH (4 wmn)
nobasisin NaNO; (0,50 r, 1,21 MMonb), 1 cMech NepeMelInBaIi IPU KOMHATHOH TeMIepaTtype
B TeueHrne | yaca. Peakumio OCTaHaBIMBAIM IyTeM MEAJICHHOrO NOOABIEHUS HACBILIEHHOT'O
BOIHOTO pacTBopa OukapOoHata HaTpusi no noctwkenuss pH = 7. Bognblii cnoii Tpu pasa
SKCTparupoBaiu sTriarneratoM. Opranuueckuil ciaodl cymwnm Hag NapSOs, GuibTpoBaiu H
KOHLIGHTPUPOBAJIM TPU TOHWKEHHOM JaBjieHMHU. HeOuuIneHHbI MNPOAYKT  OUHINAIH
KOJIOHOYHOM Xpomarorpadueii Ha cuukarene, smoupys ¢ rpaguentom MeOH/CH,Cl, (0-20%
MeOH), ¢ monydeHuem  6-xjyop-3-(1,2,2,6,6-neHTamerii-4-munepuawi)tpuasonol4,5-
clmupunasuna (375 1, 43%) B BUAE KENTOBATO-KOPHUYHEBOI'O TBEPAOro BemecTsa . MS m/z
309,1 [M+H]".

Cranus 3. BeicymeHHYO B CyIIIIIbHOM LKady koj0y cHaOXKajli MarHUTHOH MeIlaiKon
U 3arpyxanu B Hee [6-xyop-3-(1,2,2,6,6-meHTaMeTi-4- Mumepuaui)Tprua3onol4,5-clnupungasux
(72 wr, 0,23 mmonb), 4-[3-(meTokcumerokcn)-4-(4,4,5,5-terpamerin-1,3,2-nruokcaboponas-2-
win)enmn]-1-reTparuaponupan-2-uinupas3od (mony4deHHslil B npumepe 1, cragust 7, 116 wr,
0,28 wmmonb), [1,1-Ouc(mudpennndochuno)dpeppoueH]|muxnopnammanmii(ll) (17 wmr, 0,023
mmodb) U KoCOs3 (65 mr, 0,47 mmons). KonOy 3akpsiBany pe3snHOBON mpoOKoii ¢ MeMOpaHHOM, 1
3aTeM BaKyyMHUPOBAJHM U 3aIOJHSJIN aproHOM (3Ty ONEpanuio MOBTOPSUIM CYMMapHO 3 pasa).
Hobasnsmu 1,4-nuokcan (2 mor) u Boxny (0,5 M), U peakLIMOHHYIO cMech HarpeBanu 10 90°C B

TedeHrne 16 yacoB. PeakIMOHHYIO CMECh OXJIAXIalli 0 KOMHATHOM TeMIepaTyphbl, pa3daBIsuiu
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BOonoi m skcTparupoanu ¢ nomouipio EtOAc (3 X). OObennHEHHbIE OpPraHUYECKHE CIIOU
cymmmn  Hany NaySOs, KOHUSHTPUPOBAIM TNPU IMOHHKEHHOM JABJICHUM W OYHUINAJIH
xpomatorpadueit Ha cumkarene, smoupys ¢ rpaauearom MeOH/CH,Cl, (0% - 30% MeOH), ¢
MOJIyYeHHEM 6-(2-(meToxcumeTokcn)-4-(1-(terparuapo-2H-nupan-2-un)- | H-nupazon-4-
wn)pennn)-3-(1,2,2,6,6-nearamermnnunepunun-4-un)-3H-[ 1,2,3 Jtpuaszono[4,5-c|nupunasuna
(75 mr, 57%). MS m/z 561,4 [M+H]".

Cranus 4. K pactBopy 6-[2-(MeTokcuMeTOKCH)-4-( 1-TeTparuapo-nupan-2-uinupaszoi-4-
wn)pennn]-3-(1,2,2,6,6-nentamernin-4-nunepuani)rpuazonol4,5-clnupunazuna (61 wmr, 0,11
mmoiib) B CH,Cly (1 mn) mobasmsiu 4 N HCI B 1,4-nuokcane (0,14 mun, 0,54 mMmonb), u
PEaKIMOHHYK) CMeCh MepeMelnuBaid B TeueHue 16 uacoB. OOpa3oOBaBINMICS 33 3TO BpeMs
ocanok cobupanu ¢unbrpanueii, npombiBaiun ¢ nomomblo CH,Cl, (3 X) um cymwmnm ¢
MOJy4YEeHUEM 2-[3-(1,2,2,6,6-neHTaMeT-4-nunepuani) Tpuasonol 4,5-c jnupunasus-6-mn|-5-
(1H-nmupazon-4-wn)denona nuruapoxiaopuna (41 mr, 75%) B BUAE KENTOr0 TBEPAOTO BELIECTBA.

MS m/z 433,3 [M+H]*; '"H SMP (meranon-ds) &: 9,13 (c, 1H), 8,52 (c, 2H), 8,12 (x,
J=82 I'u, 1H), 7,40 (nn, J=8,2, 1,9 T'u, 1H), 7,37 (x, J=1,9 I'u, 1H), 5,95 (1, J=12,9, 3,5 I'Ly,
1H), 3,03 (¢, 3H), 2,95 (1, J=14,2Hz, 2H), 2,77 (an, J=14,2, 3,5 I'y, 2H), 1,76 (¢, 6H), 1,70 (c,
6H); 2 H ne obnapyxusamucs (NH u OH).

Hcnonb3yst METOMUKY, OMTUCAHHYIO Ui ipuMepa 16 BbIle, MOIyYaid JOMOJHUTEIbHbIE
ONMHCAaHHbIE B W300PETEHUH COENUHEHUS MyTeM COOTBETCTBYIOIEH 3aMEHbl HCXOIHBIX
MaTEpUaJIOB, PEAareHTOB W PEAKIMOHHBIX YCJIOBUMN, MONyYas COEIUHEHUs, BbIOpaHHBIC W3
CIEAYIOLIUX COEANHEHUI:

Coenunenue JlaHHbIe
MS m/z 391,5 [M+H]™; "H IMP (meranon-dy) 6: 9,09 (¢, 1H), 8,37 (ymc,
2H), 8,09 (m, J=8,2 I'u, 1H), 7,36 (n, J=8,5 I'u, 1H), 7,34 (¢, 1H), 5,70-5,90
(m, 1H), 3,57-3,64 (m, 2H), 2,70 (yu.c, 4H), 1,68 (¢, 3H), 1,58 (¢, 3H); 3 H

56

He oOHapyskuBanmuch (OH u 2 NH).

MS m/z 417,6 [M+H]|*; TH SIMP (meranon-ds) 8: 9,09 (c, 1H), 8,26 (c, 2H),
8,08 (n, J=8,5 'y, 1H), 7,34 (nx, J=8,2, 1,9 I'y, 1H), 7,32 (n, J=1,6 ['y, 1H),
57 5,80-5,92 (v, 1H), 2,76 (mn, J=13.,6, 12,6 'y, 2H), 2,61-2,66 (v, 2H), 2,50
(n, J=9,5 Ty, 2H), 2,17 (n, J=9,1 Ty, 2H), 1,64 (c, 6H); 3 H me

obHapyxuBanuce (OH u 2 NH).

Ipumep 17
ITonyuyenue coequnenus 7
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Cragus 1. BeicylieHHYIO B CYIIUJIbHOM mKady KonOy cHaO»Kajli MArHUTHOW MeIIaKOu

U 3arpykaju B Hee 6-xjop-3-(2,2,6,6-terpa-merunnunepunaun-4-un)-3H-[1,2,3]rpuazono[4,5-
clnupunasux (monyuyeHHbli B mpumepe 13, cragmsa 2, 75 wr, 0,25 wmomnb), 4-(3-
(MeTokcuMeToKCH )-4-(4,4,5,5-TeTpameru-1,3,2-nuokcabopomnan-2-wn)denun)- 1 -(Terparuapo-

2H-nupan-2-mn)- 1H-nupason (nosnydeHHeii B npumepe 1, cragus 7, 150 mr, 0,36 mMmonb) u
kommuieke [1,1'-6uc(nudenmndochuno)peppoueH]|nuxnopnamanusa(Il) ¢ muxmopmeranom (25

mr, 0,029 wmmonp). KonOy 3akpbBamu pe3nHOBOH NpPOOKOH ¢ MeMOpaHHOH, M 3arem

BAKyYMHUPOBAJIM M 3aMOJHAJIN aproHOM (STY ONEpalyio IMOBTOPSUIIM CYMMapHO 3 pasa).
HobGasmsuu 1,4-nuokcan (4 mur) u Bomubid pactBop 2,0 M K,COs3 (0,3 mn, 0,60 mMMonb), u
peakunoHHyr0 cMmech HarpeBanin npu 90°C B Teuenue 16 dyacoB. PeakMOHHYIO CMeCh
OXJIAKIATH 10 KOMHATHOW TeMIepaTrypbl, pa30aBisiin BOXOW (2 MII) U 3KCTPArnpoBaH C
nomompio EtOAc (3 X). OObenuHeHHble opraHudeckue cjou cymmiud Hag NapxSOy,
KOHLIEHTPUPOBAINA TPU TMOHWKEHHOM [aBJICHWH U OYMIIAIN KOJIOHOYHOH Xpomarorpaduet,
smoupysi ¢ rpaguentom  MeOH/CH)Cl, (0-20% MeOH), ¢ mnonydenuem  6-(2-
(MerokcumeTokcH)-4-(1-(terparunpo-2H-nupan-2-mn)- 1 H-mupazon-4-wmn)penmn)-3-(2,2,6,6-
terpameruanunepuana-4-mn)-3H-[1,2,3]-tpuazomno[4,5-c]mupunazuna (125 mr, 90%) B BuUze
KENITOro TBEPAOro BewmecTsa. MS m/z 547,4 [M+H]".

Cramus 2. K pactBopy 6-(2-(Meroxcumerokcu)-4-(1-(rerparuapo-2H-nupan-2-uin)- 1H-
nupason-4-un)penmwn)-3-(2,2,6,6-rerpamerun-nunepunann-4-uwn)-3H-[ 1,2,3 rpuazono[4,5-
c]mupunasuna (125 mr, 0,23 mmonb) B CH2Cl, (1 mur) nobasisuiu 4N HC1 B nuokcane (3 mi, 12
MMOJIb), U PEAKIHOHHYI) CMECh MEePEeMEINNBAIM NMPU KOMHATHOHW TeMIlepaType B TedeHue 2
4yacoB. BrimaBiiee B OCazoK JKEITOE TBEPAOE BELIECTBO COOMpAIM METOIOM BaKyyMHOH
¢unbTpauny, nmpombisaiu ¢ nomoursio CHLCly 1 EtO u cymmnm ¢ nonyuenuem S-(1H-nmupason-
4-unm)-2-(3-(2,2,6,6-rerpamerunmnunepunun-4-mn)-3H-[ 1,2,3 rpuazono[4,5-c]-nmupuna3un-6-
wi)denona guruapoxiaopuna (95 mr, 91%).

MS m/z 419,5 [M+H]*; '"H SMP (meranon-ds) &: 9,11 (c, 1H), 8,34 (c, 2H), 8,11 (x,
J=82 T'u, 1H), 7,37 (an, J=8,2, 1,9 T'u, 1H), 7,35 (x, J=1,9 I'u, 1H), 5,97 (rt, J=11,0, 5,4 I'L,
1H), 2,62-2,74 (m, 4H), 1,79 (¢, 6H), 1,64 (¢, 6H); 3 H He obHapy:xuBanuce (2 NH u OH).
IIpumep 18
ITonyuyenue coequnenus 34
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Cragus 1. BeicylieHHYO B CYIIUIbHOM mmikady kojaOy cHa0Xajli MArHUTHOW MeIIaKOH
U 3arpyxaiu B Hee 6-xjop-3-(2,2,6,6-terpa-mernianunepunnn-4-wn)-3H-[1,2,3]tpuazomno[4,5-
c]nupunasun (mony4yeHHslii B mpumepe 13, cranus 2, 50 wmr, 0,17 mmons), 1-[3-meTokcu-4-
(4.,4,5.5-terpamermn-1,3,2-nrokcadboponan-2-wi)denun|-nupazon (61 mr, 0,20 mmons), [1,1'-
ouc(nudpenundpochuno)peppouen]- nuxnopnamwtaauit(ll) (13 mr, 0,17 mmons) u KoCOs3 (71 wr,
0,51 mmonb). Konby 3akpsiBanu pe3snHOBOM MpOOKOH ¢ MEMOpaHHOM, B 3aT€M BaKyyMHPOBAIU
3aMOJTHSITA APTOHOM (3TY OMEPaIHI0 MOBTOPSUT CyMMapHO 3 pasa). JloGaBnsiu auokcaH (4 M)
u Boxay (0,5 mi), 1 peakunoHHYI0 cMech Harpesaiu 10 90°C B TeueHue 16 yacoB. PeakinoHHYO
CMeCh OXJIAKIAJIU 0 KOMHATHOH TeMIIepaTypsl, pa30aBisii BOAOH (2 MJT) 1 SKCTParupoBau C
nomomipid EtOAc (3 X). OObenuHeHHbie opraHudeckue ¢asel cymmwi Hag NaxSOy,
KOHIIEHTPUPOBAIM TPHU TOHIKEHHOM JaBJICHUHW W OYHINAIN KOJIOHOYHOM Xpomarorpaduet,
smoupysi ¢ rpaguentom MeOH/CH,Cly (0-20% MeOH), ¢ monydenuem 6-(2-metokcu-4-
nupaszon- 1-un-permn)-3-(2,2,6,6-rerpamerun-4-nunepunamn)rpuasonol4,5-cmupunazusa - (55
mr, 75%) B BUJE KEATOro TBEpPAOro Bemectsa. MS m/z 433,5 [M+H]".

Cragus 2. K pactBopy 6-(2-merokcu-4-nupasod-1-mn-pennn)-3-(2,2,6,6-rerpamerni-4-
nunepuaui)Tpuazonol4,5-clnupunazusa (55 mr, 0,13 mmons) B CH,Cl, (1 M) noGasnsanu 1 M
BBr3; B CH,Cl, (0,64 ma, 0,64 MMOIIB), U PEaKIIMOHHYIO CMECh MepeMEeIINBaIi IPU KOMHATHOMN
Temneparype B TeueHue 16 yacos, mocine udero aHanu3 meropoM UPLC nokasbiBan mosHoe
pacxooBaHUE MCXOMHOTO Marepuaja. Peakumio ocraHaBmuBaiu ¢ nomousro MeOH (10 mi),
KOHIIEHTPUPOBAJIM TPU MOHMKEHHOM JIaBJICHUM M OYMIIAIN Xpomarorpadueil Ha cuHKaresne,
samoupysi ¢ rpaguentom MeOH/CHLCl, (2,5% NH4OH) (0% - 30% MeOH/ NH4OH), ¢
MOJyYEeHUEM 5-nupazon-1-ui-2-[3-(2,2,6,6-TeTpameTun-4-nunepuari)rpuasonol4,5-
c|mupunasun-6-ui|denona (38 mr, 71%) B BUIE KENTOTO TBEPAOTO BELIECTBA.

MS m/z 419,5 [M+H]*; '"H SIMP (DMSO-dg) &: 9,18 (c, 1H), 8,97-9,07 (m, 1H), 8,58 (x,
J=2,2 T, 1H), 8,19 (», J=8,8 I'y, 1H), 8,11-8,17 (M, 1H), 7,81 (n, J=1,3 'y, 1H), 7,62 (1, J=2.5
I'n, 1H), 7,54 (nn, J=8,7, 2,4 I'u, 1H), 6,61 (nn, J=2,4, 1,7 I'u, 1H), 5,93 (T, J=12,3, 4,1 'y, 1H),
2,52-2,65 (m, 4H), 1,66 (c, 6H), 1,53 (c, 6H).

Ilpumep 19

ITonyuyenue coenunenus 14
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Cranus 1. BeicymeHHy0 B CymmiibHOM mikady kojdy cHaOXKajli MarHUTHON MeIlaiKkon

U 3arpyxaiu B Hee 1,4-nubpom-2,5-mudropdenson (3,2 r, 12 Mmonb), 1-Terparuaponupan-2-ui-
4-(4,4,5,5-rerpamerun-1,3,2-quokcaboponan-2-wm)nupazon (2,95 r, 10,6 wmmomb) u
Pd(dppf)Cl,-CHCl, (430 wr, 0,50 wmmonp). Konby 3akpeiBanu pe3nHOBOH NPOOKOH €
MEMOPAaHHOHW, M 3aTeM BaKYyMHUPOBAIM M 3aIOJHSUIA aprOHOM (3TY OIEpPALUI0 IOBTOPSIIH
cyMMapHo 3 pasa). [obasnsiu 1,4-nuokcan (50 mur) u BopsbIit pactsop 2,0 M KoCOs (15 i, 30
MMOJIb), ¥ PEAKLIMOHHYIO0 cMech Harpeanu 10 90°C B Teuenune 16 yacoB. PeakunoHHYIO cMeCh
OXJIAKAIN A0 KOMHATHOH TEeMIIEpaTyphl, pa30aBiisiad BOXON U 3KCTPArHpOBAIU C IOMOIIBIO
EtOAc (3 X). O6benunenHble oprannueckue (assl cymmam Haa NaySO,4, KOHIEHTPUPOBAIH MIPU
NOHIDKEHHOM JIaBJIGHUH, M OYMINAIN KOJOHOYHOW Xpomarorpaduei, STOUPYsl C PaiueHTOM
EtOAc/rekcansl  (0-50%  EtOAc), ¢ nonyuenuem  4-(4-Opom-2,5-nudropdenn)-1-
teTparuaponupan-2-wiamupasona (1,51 r, 42%) B Bume kopuyHeBoro macia. MS m/z 343,0,
345,0 [M+H]".

Cranus 2. BeicylmeHHy0 B CYyIIMJIBHOM LIKady Koj0y cHaOXKajal MarHUTHON MeInajiKon
u 3arpyskanu B Hee Pd(dppf)Cl,-CH,Cl, (200 mr, 0,23 mMmonb), 4-(4-6pom-2,5-audropdenmn)-1-
terparuaponupan-2-wi-nupazon (1,51 r, 4,40 wmwmomw), 4,4.55-terpamernn-2-(4,4,5,5-
terpametui-1,3,2-muokcaboponan-2-un)-1,3,2-nuokcadoponan (2,90 r, 11,4 mmons) u KOAc
(1,73 1, 17,6 mmonp). KonbOy 3akpeiBanm pe3nHOBOH NpPOOKOH € MeMOpaHHOW, U 3aTeM
BAKyYMHUPOBAJIM M 3aOJHAJIN aproHOM (STy ONEpalyio IOBTOPSUIM CYMMapHO 3 pasa).
HobGassu 1,4-nuokcan (22 mut), U peakIMOHHYI0 cMech HarpeBaiu 10 90°C B TeueHue 16
94acoB. PeakIMOHHYI0 CMECh OXJIaXJAJIH 10 KOMHATHOH TeMIeparyphl, pa30aBisiid BOAOH U
skcTparuposanu ¢ nomombio EtOAc (3 X). O0bpenuHeHHble oprannyeckue (paspl CyIIMian Haj
Na,SO4, KOHLIEHTPUPOBAJIM TPH IOHIKEHHOM JaBJI€HMM U OYHUINATM  KOJIOHOYHOU
xpomatorpadueit, smoupyst ¢ rpagueHToM EtOAc/rekcanbl (5-50% EtOAc) ¢ monydenuem 4-
[2,5-nudrop-4-(4,4,5,5-rerpamerun-1,3,2-muokcaboponan-2-wn)penmn|- 1 -terparuaponupan-2-

winupasona (1,54 r, 89%) B Bune KOpUUHEBATOTO TBEPJOrO BEIIECTBA.
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'H SIMP (CDCl3) 8: 8,09 (m, J=1,9 ', 1H), 7,95 (c, 1H), 7,47 (an, J=10,7, 4,7 T'u, 1H),
7,23 (nn, J=9,5, 5,7 I'y, 1H), 5,38-5,51 (m, 1H), 4,01-4,16 (m, 1H), 3,73-3,78 (M, 1H), 2,05-2,20
(M, 3H), 1,66-1,79 (M, 3H), 1,39 (c, 12H).

Cranus 3. BpiCylleHHY0 B CyIIWIBHOM Inkady NpoOHpPKY CHAOXamu MarHUTHOMN
MeIIaJKol U 3arpykanu B Hee O-xiop-3-(2,2,6,6-TeTpa-mMeri-4-nmunepuaui)Tpuasonol4,5-
c|nupunasun (monydyeHHbslt B mpumepe 13, cragusa 2, 75 mr, 0,25 mmons), 4-[2,5-nudTop-4-
(4.4,5,5-rerpamerni- 1,3,2- muokcaboponan-2-un)henun] - 1-terparuaponupan-2-unnupaszon (199
mr, 0,51 mmons) u Pd(dppf)Cl,-CHCl, (25 wr, 0,029 wmmonb). IIpoOupky 3akpbiBaiu
3aBUHYMBAIOIIENCS PE3UHOBOM MPOOKON M 3aTeM BaKyyMHUPOBAJIM M 3aMOJHSINA aproHOM (3TY
orepauio MOBTOPsUTA CyMMapHo 3 pasa). Jlobasnsu 1,4-guokcan (1 mi1) u BomHbIH pacTsop 2,0
M K,COs (0,3 mi, 0,6 MMOJIB), U pEaKLIMOHHYIO cMech Harpesanu a0 90°C B TeueHue 16 dacos.
PeakunoHHYI0O CMeCh OXJIAXJAIM [0 KOMHATHOW TeMIlepaTypbl, pa30aBisuid BOJOH U
skcTparuposanu ¢ nomombio EtOAc (3 X). O0bpenuHeHHbIe Ooprannyeckre (pasbl CyLIIMIN Hax
NapSO4, KOHLEHTPUPOBAJIM TMPH TMOHIKEHHOM JABJICHHMM W OUYHINAIH  KOJOHOYHOH
xpomarorpadueti, snmounpys ¢ rpagueaTom MeOH/CH,Cl, (0% - 30% MeOH), ¢ monyuernem 6-
[2,5-nudTop-4-(1-Terparunponupan-2-uwnnupason-4-wi)penun|-3-(2,2,6,6-rerpameTi-4-
nunepuani)-tpuasono[4,5-c]-nupugasuna (96 wmr, 72%) B BuAe KOPUYHEBOTO TBEPAOTO
semecTsa. MS m/z 523.4 [M+H]™;

Cramua 4. K pactBopy  6-[2,5-mudrop-4-(1-Terparnaponupan-2-uimnupaszon-4-
win)pennn|-3-(2,2,6,6-rerpamerni-4-nunepunui )-Tpuasonol4,5-cjnupugazuna (96 wmr, 0,18
mmonb) B CH,Cl, (1 mun) mobasnsimn 4N HC1 B nuokcane (2 mut, 8 MMOJIb), U PEaKIIHOHHYIO
CMeCh INEepeMeIlnBaId NPU KOMHATHON TemmepaTtype B TeueHue | daca. Beimasiiee B 0Canok
JKENTOe TBEPIOe BELIeCTBO COOMpanId METOAOM BaKyyMHOW (DHIbTpauuy, CIOJACKHBAIUA C
nomombto CHoCl, m Et;O m cymmnm ¢ monyuenwem  6-(2,5-nudrop-4-(1H-nmupazon-4-
wn)denmn)-3-(2,2,6,6-rerpamermnnunepunun-4-un)-3H-[ 1,2,3 tpuaszono[4,5-c]-nmupunazuxa
TUTUAPOXJIOPUA.

MS m/z 439,5 [M+H]*; 'H SIMP (DMSO-dg) 8: 9,56 (1, J=15,8 T'n;, 1H), 8,97 (1, J=1,6
I'n, 1H), 8,36 (n, J=12,9 'y, 1H), 8,25 (¢, 1H), 7,70-7,91 (m, 1H), 5,93 (T, J=12,9, 4,1 'y, 1H),
2,59-2,67 (m, 4H), 1,67 (¢, 6H), 1,56 (c, 6H), 2 H He obnapy:xuBanucs (2 NH).

Hcnonp3yst METOAKKY, ONHCAHHYIO AJIsl mpuMepa 19 Bhile, monyydand JONOJHUTEIbHbIC
ONMUCAHHbIE B W300PETEHHH COENWHEHHs] IyTeM COOTBETCTBYIOINEH 3aMEHbl HCXOIHBIX
MaTEepHaJiOB, PEareHTOB W PEAaKLMOHHBIX YCJIOBUH, TMOJy4Yas COENUHEHHs, BBIOpaHHBIC U3
CIAEAYIOLIUX COEANHEHUIL:

Coenunenue JauHble
MS m/z 439,5 [M+H]*; '"H AMP (DMSO-d¢) &: 9,64 (n, J=12,8 'y, 1H),
8,95 (m, J=1,3 I'u, 1H), 8,39 (», J=12,8 I'u, 1H), 8,26 (n, J=2,3 I'u, 1H),
7,92-7,99 (m, 1H), 5,93 (tT, J=12,3, 3,8 'y, 1H), 2,58-2,65 (M, 4H), 1,67 (c,
6H), 1,56 (c, 6H); 2 H ne oOHapysxuanuce (2 NH).
58 MS m/z 435,5 [M+H]; "H ssMmP (meranon-ds) 0: 9,02 (c, 1H), 8,79 (¢, 2H),

13
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7,61 (c, 1H), 7,37 (¢, 1H), 5,97 (tT, J=11,7, 4,7 'y, 1H), 2,60-2,77 (m, 4H),
1,79 (¢, 6H), 1,66 (c, 6H); 4 H e obnapyxusamucs (2 NH u 2 OH).

IIpumep 20
ITonyuyenue coequnenus 53
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Cranus 1. BeicymeHHy0 B CyIIHIBHOM MKady Kojady cHaO»Xajlu MarHUTHOH MeEIIaJIKOH
u 3arpyxanmd B Hee 1-Opom-4-xjyop-2-¢rop-5S-merokcudenson (100 mr, 0,42 mmons), (4-
meTokcudeHmn)6opoHoByo kucioty (69,8 mr, 0,46 mmonb) u komruiekc [1,1'-Ouc(nudenm-
dochuno)peppouen]nuxnopnamaausi(ll) ¢ mquxmopmeranom (17,1 wmr, 0,021 mmons). Konby
3aKpbIBAJIN PE3UMHOBON NPOOKOI ¢ MeMOpaHHOH, U 3aTeM BaKyyMHUPOBAJIN U 3aIIOJIHSIA APTOHOM
(3Ty omepauuio MOBTOPsUIM CyMMapHO 3 pasa). HoOasnsim 1,4-nuokcan (1,0 mut) U BOOHBIN
pacteop 1 M K,CO3 (0,5 mn, 0,5 MMOJIb), U peakLIMOHHYIO cMech HarpeBaiu 10 90°C B TeyeHue
2 4yacoB. PeakIMOHHYIO CMeCh OXJIaXIajdu IO KOMHATHOW TeMIepaTypsl, pa30asisuin Bogou (5
MuT) U 3KcTparupoBaiu ¢ nomoulpio EtOAc (3 X). OO0bennHeHHbIe opranndeckue (Hasbl Cy LI
Hax Na,SO4 ¥ KOHIEHTPUPOBAIH TPU MOHMKEHHOM JAaBiieHHH. OCTaTOK OYMINAIN KOJIOHOYHOM
xpomarorpadueri Ha cunukarene, smoupysi ¢ rpagueHToM EtOAc/rexcanst (0-10% EtOAc), ¢
nojiyaeHueM 1-xyop-5-¢prop-2-merokcu-4-(4-merokcudenunn)oensona (89,2 mr, 80%) B BHIE
JKEJITOBATO-0EJIOro TBEPAOro BEIECTBA.

MS m/z 267,8 [M+H]*; 'H SIMP (CDCl3) &: 7,39 (mn, J= 8,8, 1,6 T';, 2H), 7,13 (1, J= 9,5
I'n, 1H), 6,92 (n, J=8,8 I'u, 2H), 6,85 (&, J= 6,9 I'y, 1H), 3,85 (¢, 3H), 3,79 (¢, 3H).

Cranus 2. BeicymeHHy0 B CyIIIIIbHOM MKady koj0y cHa0XKajli MarHUTHON MeIlaiKkon
U 3arpy’kajiu B Hee 1-xJop-5-¢prop-2-merokcu-4-(4-merokcudenmn)denson (56 mr, 0,21 Mmmons),
ouc(rmmuakonaro)nudop (66,6 mr, 0,26 mmonb), auerat kanus (61,8 mr, 0,63 MMoib) U XJI0p(2-
murukiorekcmnpochuno-2',4',6'-rpunzonpomui-1,1'-Ondpennn)-[2-(2"-amuno-1,1'-
ondennn)|mammagnii(ll) (8,3 mr, 0,011 mmonb). Konly 3akpbiBamy pe3MHOBON NPOOKOH ¢
MEMOPAaHHOM, M 3aTeM BaKyYyMHUPOBAIM M 3aIOJHSIM apPrOHOM (STY OIEpPALUI0 IOBTOPSIIH

cymmapHo 3 pasa). oGasmsuu 1,4-nuokcan (1,4 M), U pPEeakIMOHHYIO CMECh HAarpeBad IO
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120°C B Teuenue 64 yacoB. PeaklIMOHHYIO CMeCh OXJIaXAajlu 1O KOMHATHON TeMIlepaTypbl U
noGasnsimun BoxHeld pactBop 1| M K,CO; (0,7 mn, 0,7 mmonb), 3atem 6-xmop-3-(2,2,6,6-
TeTpaMeTUII-4-IIUIEePUANI)TpHa3oio-[4,5-c]nupnaasun (nosy4deHHbI B npuMepe 13, cramus 2,
40,9 MT, 0,14 MMOJIb), " KOMILJIEKC 1,1'-6uc(audenmn-
dochuno)peppouennamanuii(ll)auxnopuna ¢ nuxaopmerasom (8,6 mr, 0,011 mmons). Cmech
npoxyBanu aproHoM u HarpeBanu npu 90°C B TeueHume 3 uacoB. PeakuMOHHYIO cMech
OXJIXKIAAJIN A0 KOMHATHOH TeMIepaTypbl, pa30aBiisuld BOAOH M SKCTPArHPOBAIH C TTOMOIIBIO
EtOAc (3 X). O6benunenHble opranndeckue (aspl cymmmm Hax NapSOs U KOHLIEHTPUPOBAIH
IIPY TIOHMKEHHOM JaBjieHHH. OCTaTOK OYMINAIM KOJOHOYHOU XpoMaTorpadueii Ha cuimkarere,
samoupys ¢ rpanuentrom MeOH/CH,Cl, (0-30% MeOH), ¢ nony4yenuem 6-[5-pTop-2-meTokcu-4-
(4-metokcudenun)penmn]-3-(2,2,6,6-TerpameTi-4-nmunepUanI ) Tpra3ono-[4,5-c [nupunazuna
(28,5 mr, 29%). MS m/z 491,5 [M+H]".

Cragus 3. 6-[5-pTop-2-merokcu-4-(4-metokcudenmn)penni]-3-(2,2,6,6-terpamerin-4-
nunepuaui)Tpuasonol4,5-clnupunazux (28,5 mr, 0,058 MMOIIB) CMEIIMBAIN C AUXJIOPMETAHOM
(2 M) u 1N BBr3 B quxiopmerane (0,6 mi, 0,6 Mmois). CMech nepeMeInnBaiy Mpu KOMHATHOM
Temneparype B TedeHue 3 yacoB. [loGammsmm mertanon (0,5 Mi), U PEaKIHOHHYIO CMECh
nepeMeInuBaii B TedeHne 3 4acoB. CMech KOHIEHTPUPOBAJIH NMPHU MOHM)KEHHOM JaBJICHUH, U
ocratok pactupanu ¢ MeOH (3%2 M) u cymmim mox BaKyyMOM C rosydeHneM 6-¢rop-4-(3-
(2,2,6,6-rerpamernnnunepunus-4-nn)-3H-[1,2,3 Jrpuaszonol4,5-c]-nupunasun-6-um)-[ 1,1'-
oudenmn]-3,4'-auona ruagpodpoMuaa B BHUIE KeATOBaTO-Oeoro Teepaoro Bemectsa (11,3 wmr,
36%).

MS m/z 463,5 [M+H]*; '"H SIMP (DMSO-dg) &: 11,22 (¢, 1H), 9,75 (c, 1H), 9,20 (c, 1H),
8,95 (m, J= 12,0 ', 1H), 8,11 (1, J= 12,0 I'y, 1H), 7,98 (n, J= 11,7 I'y, 1H), 7,45 (nm, J=8.5, 1,6
I'u, 2H), 7,13 (7, J= 6,9 'y, 1H), 6,91 (», J= 8,5 I'y, 2H), 5,94 (1, J= 12,3, 4,1 ', 1H), 2,59 (7,
J=12,0 I'u, 2H), 2,54 (», J= 10,1 I'y, 2H), 1,66 (¢, 6H), 1,52 (c, 6H).

Hcnonp3yst METOAKKY, ONHUCAHHYIO AJisi mpuMepa 20 BbIllIe, MONTyYald JONOJHUTEIbHbIE
ONMHUCAHHbIE B M300PETEHHH COENWHEHHs] IyTeM COOTBETCTBYIOINEH 3aMEHbl HCXOIHBIX
MaTepHaJiOB, PEareHTOB M PEAaKLHOHHBIX YCJIOBUH, TMOJy4Yas COENWHEHHs, BBIOPAHHbBIC U3
CIEAYIOLIUX COEANHEHMUI:

Coenunenue JlaHHbIe
MS m/z 437,5 [M+H]*; 'H SIMP (DMSO-dg) &: 10,13-10,31 (v, 1H), 9,55-
9,70 (m, 1H), 8,82 (m, J=1,3 I'u, 1H), 8,32-8,42 (M, 1H), 8,26 (c, 2H), 7,70

3 (n, I=12,3 T, 1H), 7,64 (n, J=6,9 Ty, 1H), 5,91 (r, J=12,3, 3,8 Ty, 1H),
2,56-2,70 (m, 4H), 1,67 (c, 6H), 1,56 (c, 6H).
MS m/z 478.2 [M+H]*; TH SIMP (mertanon-ds) &: 9,18 (c, 1H), 8,03 (n, J=
s 12,0 Ty, 1H), 7,79 (c, 1H), 7,22 (n, J= 6,6 T, 1H), 6,83 (c, 1H), 6,70 (dt, J=

6,9, 1,0 Ty, 1H), 5,99 (T, J= 11,3, 5,4 T, 1H), 3,66 (c, 3 H), 2,63-2,71 (m,
4H), 1,78 (c, 6H), 1,63 (c, 6H); 2 H ne obnapy:xxusanucs (NH u OH).
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MS m/z 437,5 [M+H]*; 'H SIMP (meranon-dy) 8: 8,75 (c, 1H), 8,06 (c, 2H),
59 7,04-7,18 (m, 2H), 5,99 (tT, J= 12,0, 4,7 'y, 1H), 2,62-2,74 (m, 4H), 1,78 (c,
6H), 1,63 (c, 6H); 3 H ne obnapyxusanucs (2 NH u OH).

MS m/z 451,5 [M+H]*; "H SIMP (DMSO-d¢) &: 11,51 (yurc, 2H), 9,48 (z,
J=123 I'y, 1H), 9,23 (c, 1H), 8,31 (n, J= 12,0 I'y, 1H), 8,21 (m, J= 1,9 I'y,
62 1H), 8,03 (», J= 12,3 I'u, 1H), 7,92 (c, 1H), 7,35 (1, J= 6,9 ', 1H), 5,91 (TT,
J=12,6, 4,1 T'u, 1H), 3,94 (c, 3H), 2,59 (n, J= 12,9 T'uy, 2H), 2,50-2,54 (™,
2H), 1,67 (c, 6H), 1,55 (c, 6H).

MS m/z 448,3 [M+H]*; 'H SIMP (meranon-ds) &: 9,26 (c, 1H), 8,96-9,03 (m,
2H), 8,44 (an, J=6,9, 1,3 I'u, 2H), 8,21 (n, J=12,6 I'u, 1H), 7,50 (n, J=6,6 'y,
1H), 6,01 (T, J=10,7, 5,5 I'u, 1H), 2,63-2,73 (m, 4H), 1,80 (c, 6H), 1,65 (c,
6H); 2 H ne obnapyxusanuce (NH u OH).
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Cranus 1. BeicymeHHy0 B CymmiibHOM mikady kojdy cHaOXKajli MarHUTHOH MeIlaiKkon

U 3arpyxanu B Hee 4-0pom-5-¢prop-2-merokcu-anniuH (1,0 T, 4,5 Mmorb), 1-Terparuaponupan-
2-un-4-(4,4,5,5-rerpamermin-1,3,2-nuokcadoponan-2-wn)nupazon (1,6 r, 55  mmoinb),
Pd(dppf)Cl, (340 mr, 0,45 mmonb) u Ko,CO;3 (1,9 1, 14 mmons). Konby 3akpbiBanu pe3nHOBOH
npoOKOH ¢ MeMOpaHHOW, M 3aTeéM BaKyyMHPOBAJIM W 3aIONHSUIM aprOHOM (3TY OMNEparHio
MOBTOPSUTH CyMMapHO 3 pasa). JloGasnsnu 1,4-auokcan (20 mi) 1 Boay (2 Mit), M peaKLIHOHHYIO
cmech Harpesanu 10 90°C B TeueHue 16 yacos. PeakinOHHYIO cMeCh OXJIaXKIaIH 10 KOMHATHOMN
TeMITepaTypbl, pa30aBisiIn BOAOH U skcTparuposain ¢ nomoinbio EtOAc (3 X). O0benuHeHHbIE
oprannueckue ¢aspl cyummau Haj NarSO,;, KOHIEHTPUPOBAIM IPU MOHM)KEHHOM AABIIEHHU U

OUWIIAIN KOJIOHOYHOM Xpomarorpadueli, smoupysi ¢ rpaagueHtoM EtOAc/rekcanbr (0-60%
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EtOAc), ¢ monyuenuem S-¢prTop-2-meTokcu-4-(1-terparuaponupan-2-wimupason-4-uin)aHuiInHa
(1,25 1, 94%) B BuzE OGecupseTHOro Macaa. MS m/z 292,3 [M+H]*,

Cramua 2. K xopomo mnepememmBaeMoil cycrneH3uu S-¢rop-2-merokcu-4-(1-
TeTparugponupaH-2-unnupason-4-un)annimia (1,25 r, 4,29 mmons) B THF (40 mu) a Toke azora
nocienosatenbHo nobasmsu Csl (1,67 r, 6,44 mmonb), I (1,09 1, 4,29 mmons), Cul (0,41 T,
2,15 wmmonp) u tBuONO (1,33 wmn, 10,7 wmmosb). PeakuMOHHYHO CMeCh HHTEHCHBHO
nepemernBany rnpu 65-70°C B Teuenne 6 yacos. [locne oxnakaeHus Ha JeqsHOl OaHe, TBepaoe
BelecTBo OoTduubTpoBbBaH. PuibTpaT pazbasisuiu auxygopmeranoMm (500 mit), MPOMBIBAIIH
30% BOmHBIM pacTBOpOM Tuapokcuna ammoHus (150 mu), Trocyabdarom Harpust (300 wmui),
COJIEBBIM PACTBOPOM U CyHIHiH Haj 6e3BoaHbIM NapSO4 M KOHIEHTPUPOBAIH MPH MOHMKEHHOM
naBneHur. OCTaTOK OYHMINAIM KOJIOHOYHOW Xpomarorpaduel, 3IOoHpyss C TPagueHTOM
EtOAc/rekcanbl  (0-80% EtOAc), ¢ mnonyueHuem 4-(2-¢prtop-4-fion-S-metokcudenmn)-1-
TeTparuaponupan-2-uiamupasona (0,92 r, 53%) B BUAe KOPUYHEBATOrO TBEPIOTO BemecTsa. MS
m/z 403,1 [M+H]".

Cranus 3. BeicymeHHYO B CYIIHJIBHOM L1Kady Koj0y cHaOXKaji MarHUTHON MeIlaiKkon
u 3arpyxamu B Hee 4-(2-prop-4-fion-5-merokcu-¢penun)- 1-rerparuponupaH-2- iInmupason
(0,92 1, 2,23 wmmons), Pd(dppf)Cl, (171 wmr, 0,23 wmmons), 4.4,5,5-trerpamermn-2-(4.4,5,5-
terpametu-1,3,2-muokcaboponan-2-un)-1,3,2-nuokcadboponan (1,17 r, 4,57 mmons) u KOAc
(0,68 1, 6,85 mmonp). Konly 3akpeiBanm pe3nHOBOH NpPOOKOH € MeMOpaHHOW, MU 3aTeM
BAKyYMHUPOBAJIM M 3aIOJHAJIM aproHOM (STy ONepamuio IOBTOPSUIM CYMMapHO 3 pasa).
HobGasmsuu 1,4-nuokcan (10 mut), U peakMOHHYIO cMmech HarpeBaiu 1o 90°C B TeueHue 16
4acoB. PeakIMOHHYI0 CMeCh OXJIaXJajdu 0 KOMHATHOH TeMIepaTyphl, pa3daBisiiM BOAOH U
skcTparuposanu ¢ nomoubio EtOAc (3 X). O0benuHeHHble opranuyeckue (pasbl CyLIMIN Haj
Na,SO4, KOHLEHTPUPOBAJIM IpPU IOHWKEHHOM JABJIEHMM U OUHUINAIM  KOJOHOYHOM
xpomarorpaduer, smoupys ¢ rpagueHToM EtOAc/rekcanbl (0-50% EtOAc), ¢ nony4yenuem 4-
(2-pTop-5-metokcu-4-(4,4,5,5-rerpameruii-1,3,2- nuokcadboponan-2-un)benun)- 1 -(terparuapo-
2H-nupan-2-un)- 1H-mupazona (0,745 r, 81%) B Buae mpospaunoro macia. MS m/z 403,3
[M+H]".

Cranus 4. BeiCymeHHy0 B CymwibHOM mkady mnpoOupky cHaOXalu MarHUTHOH
MEIIaJKOH W 3arpykaiu B Hee O6-xjop-3-(2,2,6,6-TeTpa-mMeTni-4-nmunepuari)Tprasonol4,5-
¢ |mupunasus (mony4deHHsli B npumepe 13, cragus 2, 98 mr, 0,33 mmounb), 4-(2-¢pTop-5-MeToKCH-
4-(4,4.5,5-rerpameru-1,3,2-nuokcadoposan-2-un)denmn)- 1-(terpa-ruapo-2H-nupan-2-mn)-
1H-nmupazon (267 wmr, 0,66 mmons), Pd(dppf)Cly-CH,Cl, (50 mr, 0,066 mmone) u Ko,CO3 (276 wmr,
2,0 mmonb). IlpoOupky 3akpblBaIM 3aKPYUUBAIOIIEHCS pPE3MHOBOH KPBIIKOH, M 3aTeM
BAKyYMHUPOBAJIM M 3aNOJHAJIN aproHOM (STy ONEpalyio IOBTOPSUIIM CYMMapHO 3 pasa).
Hobasnsm 1,4-nuokcan (2 mor) u Boxny (0,5 M), M peakLMOHHYIO cMech HarpeBaiu 10 90°C B
TeyeHrne 16 yacoB. PeakIMOHHYIO CMECh OXJIAXKAAJIM 10 KOMHATHON TeMITepaTypbl, pa30aBisuiu
Bono m skctparupoBanu ¢ nomouipio EtOAc (3 X). OObennHEHHbIE OpPraHUYECKHE CIIOU
cyumii Haa NapSOy4, KOHIEHTPUPOBAIH MPU NOHMUKEHHOM JaBJICHUH M OYHUINAIN KOJIOHOYHOM

xpomarorpadueii, snmoupys ¢ rpaauentrom MeOH/CH,Cl, (0% - 25% MeOH), ¢ nonyuerunem 6-
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(5-¢prop-2-merokcu-4-(1-(terparnapo-2H-nupan-2-un)- | H-nupazon-4-un)-pennn)-3-(2,2,6,6-
teTpameTui-nunepunus-4-mn)-3H-[ 1,2,3 Jrpuazono-[4,5-clnupunasuna (150 mr, 42%) B Buze
KOPUYHEBATOrO TBEPAOTO BewmecTsa. MS m/z 535.4 [M+H]".

Cragua 5. 6-(5-@rop-2-merokcu-4-(1-(terparunpo-2H-nupan-2-un)- 1H-nupazon-4-
wn)pennn)-3-(2,2,6,6-rerpamerunnunepuann-4-un)-3H-[1,2,3 Jrpuaszomno[4,5-c]mupunazuna (80
mr, 0,15 MMounb) pacTBOpsiiM B auxjopmerane (2 mu) u oopabareBanu ¢ nomouisio 1 N BBr3 B
auxyopmerane (0,74 mi, 0,74 mmonp). CMmech mepeMeInuBaii Npu KOMHATHOH TemIepaType B
tTeueHue 3 yacos. JloGammsmm meraHoa (0,5 Mul), U pEeaKUHMOHHYKO CMeCh MEepeMEIUuBaIA B
TedyeHue | yaca. PeakiMOHHYIO CMeCh KOHLIEHTPHPOBAJIN NIPU MOHMKEHHOM JiaBieHud. OCTaTok
pactupamn B MeOH, nony4eHHOe TBepAoe BEIECTBO (YHIBTPOBAIH, MPOMBIBAIN C TOMOLIBIO
Et;0 u cymwnmm mox BakyyMoM ¢ mojdydeHueMm 4-¢rop-5-(1H-nupazon-4-mn)-2-(3-(2,2,6,6-
teTpamerui-nunepunua-4-mn)-3H-[ 1,2,3 rpuazono[4,5-c Jnupunasus-6-un)denona
nuruapodpomuzna (33 mr, 41%) B BUE OPaHKEBOrO TBEPAOTO BEIIECTBRA.

MS m/z 437,5 [M+H]*; 'H SIMP (DMSO-de) &: 11,51 (yurc, 1H), 9,25 (c, 1H), 8,92-9,03
(M, 1H), 8,07-8,16 (m, 2H), 8,03 (n, J=12,3 I'u, 1H), 7,38 (x, J=6,8 I'y, 1H), 5,93 (tT, J=12.3, 4,8
I'n, 1H), 2,53-2,63 (M, 4H), 1,66 (c, 6H), 1,52 (c, 6H); 1H He oOnapysxusancs (NH niu OH).

Hcnonp3yst METOAMKY, ONMUCAHHYIO AJIs mpuMepa 21 BbIle, Moydanyd AONOJHUTEIbHbIE
ONMUCaHHbIE B W300PETEHHH COENWHEHHs] IyTeM COOTBETCTBYIOINEH 3aMEHbl HCXOIHBIX
MaTepHaJioB, PEareHTOB W PEAKLMOHHBIX YCJIOBUH, TOJy4Yas COENUHEHHs, BBIOPAHHbBIE U3

CIEAYIOLIUX COEANHEHUI:

Coenunenue JlaHHbIe
MS m/z 453,9 [M+H]*; "H SIMP (meranon-dy) &: 9,18 (c, 1H), 8,63 (c, 2H),
83 8,28 (c, 1H), 7,34 (c, 1H), 5,98 (T, J=12,0, 4,5 'y, 1H), 2,61-2,79 (m, 4H),
1,80 (¢, 6H), 1,66 (¢, 6H); 3 H ne obHapy»xuBanuce (2 NH u OH).

IIpumep 22
ITonyuyenue coequnenus 54
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Cranus 1. (4-Xnop-2-drop-3-merokcudennn)0oporoByro kuciaoty (200 mr, 0,98 mmonb)
cmemmnBad ¢ 4-Opom-1-terparuaponupas-2-wi-nupazonom (271 wmr, 1,17 wmmonp) u
koMmiuiekcom [ 1,1'-6uc(mudenmn-pocduno)dpeppouet|guxnopnamaausi(ll) ¢ nuxmopmeranom
(80,0 wmr, 0,098 mmonb), 3aTem nobassn 1,4-nuokcan (2,0 mur) u BoxHbii pactsop 1 M K,COs
(1,0 mn, 1,0 mmonb). Cmech nepememuBanu npu 110°C B Teuenme 2 dacoB. Cmech 3arem
pacnpenensimu mexay EtOAc u H,O. Boansiil cnoit skctparuposainu ¢ nomoiso EtOAc, u
o0BbenuHEeHHbIe OpraHuyeckue ciou cymmi Hajg NapSOs, GuiabTpoBann M KOHIEHTPUPOBAIH.
Ocrarok noxsepranu xpomarorpaduu Ha cuiukarene, smoupyst ¢ nomombo 0-20% EtOAc B
rekcaHax, ¢ noiydeHueM  4-(4-xjop-2-drop-3-merokcu-denun)-1-Terparugponupas-2-
winupasona (165,7 mr, 54%) B Buze skeaTOBaTO-0€710r0 TBEPAOTO BEIECTBA.

MS m/z 311,0 [M+H]*;'H SIMP (CDCl3) &: 7,93 (m, J= 1,9 T'n, 1H), 7,82 (c, 1H), 7,13
(nm, J= 8,5, 7,3 T'u, 1H), 7,07 (nn, J= 8,5, 1,3 I'u, 1H), 5,37 (an, J=9,0, 3,0 I'u, 1H), 4,02 (7, J=
9,8 I'u, 1H), 3,91 (¢, 3H), 3,67 (tn, J= 11,2, 2,8 T'u, 1H), 2,08-2,18 (m, 2H), 1,88-2,01 (M, 1H),
1,60-1,72 (m, 2H), 1,57 (m, J=2,5 T'y, 1H).

Cramusa 2. 4-(4-Xunop-2-drop-3-merokcu-pernn)- 1 -Terparuapo-nupaH-2- LImIupas ot
(48,0 mr, 0,15 mmonb) cmemmBanu ¢ Ouc(nmuHakonato)audbopom (49,0 mr, 0,19 mmonsb),
arieraToM Kanus (45,5 mr, 0,46 MMonb), xi0p(2-gunukiorekcunpochuno-2',6"-numerokcu-1,1'-
oudennn)[2-(2'-amuno-1,1"-6udenmn) jnammaguem(Il) (5,6 mr, 0,008 mmons) u 1,4-noKCaHOM
(1,0 mm). Cmecp mepememmBanu npu 120°C B Teuenue 24 yacoB. CMech OXJaXIaiH 10
KOMHaTHOW TemnepaTtypsl. K cmecn nobasmsuim Bomssiii pactBop 1 M KoCOs5 (0,5 mi, 0,5
MMOJIB), 6-x710p-3-(2,2,6,6-TeTpaMeTnI-4-unepu A )-Tprua3onol4,5-c lnupuaasux
(nonyuyennslii B mpumepe 13, cramus 2, 30,0 wmr, 0,102 mmonp) u kxommiekc [1,1'-
ouc(oudenmnpochuno)-pepponet|nuxnopnamaausi(ll) ¢ auxmopmeranom (4,2 wmr, 0,008
mmosb). Cmece nepememmBanu npu 90°C B Tedenune 6 yacoB. CMech 3aTeM pacnpenessuii

mexny EtOAc m H,O. Boapsslil crnoit skcrparuposanu ¢ nomoimbio EtOAc. OObennHeHHbIE
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opranmyeckue ciou cymmiu Hax NaxSOs, ¢unabTpoBaiu M KOHUHEeHTpupoBaimu. (OCTaTOK
noaBeprany xpomarorpapun Ha cunukarene, smonpys ¢ nomoiusto 0-30% MeOH B CH,Cl,, ¢
MOJIyYE€HUEM 6-[3-¢pTop-2-meTokcu-4-(1-Terparuaponupan-2-unnupason-4-wi)perun |-3-
(2,2,6,6-Terpamerni-4-nunepuani)-tpuaszono[4,5-clnupunasuna (10,6 mr, 20%). MS m/z 535.5
[M+H]".

Cramus 3. 6-[3-®rop-2-meTokcu-4-(1-rerparnaponupan-2-uinupason-4-wn)dennn]-3-
(2,2,6,6-Terpamernin-4-nunepunui )-tpuazono[4,5-cjmupunazun (11 wmr, 0,02 mMmounb)
cmemmBanu ¢ auxyiopmeranom (0,5 mia) u 1 N BBr; B guxnopmerane (0,10 mu1, 0,10 Mmmonb).
CMmech mepeMelrBaiy Mpu KOMHATHOW TeMIeparype B TedeHue S5 yacoB. J[0OaBisin MeTaHO
(0,5 M), M pEeaKMOHHYIO CMECh MEepeMeLIMBaId B TeueHHe 16 4acoB. PeakIoHHYIO cMech
KOHLIGHTPUPOBAIM TpPU TMOHIKEHHOM naBieHuu. Ocrtatok pacmpeneisuin mexay EtOAc u
HachllleHHbIM BOAHbIM pacTtBopoM NaHCO;. Bopasbiii cioff 3KCTparupoBajyl C MOMOILBIO
EtOAc. OObenuHeHHbIe OpraHudeckue cjow cymwm Haa NaySOs dunbTpoBamn u
KOHLIGHTPUPOBAIA. Marepuan TOABepraju xXpomarorpa@uu Ha CHIMKareie, 3JIOUpys C
nomotipio 0-30% MeOH B CH,Cly, u 3aTeM NOMOJHUTENbHO OYHINAIN XpoMartorpadueit Ha
cumukarene C18 c¢ oOpamenHoit dazoit, smoupys ¢ nomombo 10-100% MeCN B H,0, ¢
MOJy4eHUEM 2-rop-3-(1H-nupazon-4-un)-6-[3-(2,2,6,6-rerpamernn-4-
nunepuau)Tpuaszofio[4,5-c|nupunasun-6-mun|-penona guruapoxyuopuna (1,1 mr, 11%).

MS m/z 437,3 [M+H]*; 'H SIMP (meranon-dy) &: 9,11 (c, 1H), 8,19 (ym.c, 1H), 8,10
(ym.c, 1H), 7,90 (an, J= 38,5, 1,3 I'u, 1H), 7,38 (nn, J= 8,2, 6,9 I'y, 1H), 5,88-5,95 (m, 1H), 2,52-
2,63 (m, 4H), 1,71 (¢, 6H), 1,56 (¢, 6H); 2 H ne obnapyxusamucs (NH u OH).

IIpumep 23

ITonyuenue coennnenus 81

Cl

\
N c'ra.mm 1 I\K\@/\J c'ra.nm; 2 N I\n)
ﬁ o
”Q\ ﬁ
H

Cranus 1. BeicymeHHy0 B CyIIHIIbHOM LKady Koj0y cHa0XKajli MarHUTHOH MeIlaiKon
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U 3arpyxkanu B Hee 6-xyop-3-(2,2,6,6-TeTpa-mMeTni-4-nmunepunui)Tpua3onol4,5-clnupunasux
(monyuenHsli B mpumepe 13, cragus 2, 85 mr, 0,29 MMoub), (7-MeTOKCH-6-XHHONIT)OOPOHOBYIO
kuciory (70 mr, 0,35 mmons), [1,1'-Ouc(mudpenundochuno)peppoueH]- nuxnopnamragmi(1l)
(22 wr, 0,029 mmons), u KoCOs3 (811 mr, 0,58 mmons). Konby 3akpbiBaiii pe3nHOBON MTPOOKOI C
MEMOpPaHHOHW, M 3aTeM BaKYyMHUPOBAJIM W 3aIOJHSUIA apPrOHOM (STY OIEpPALUI0 IOBTOPSIIH
cymmapHo 3 pasa). HoOGaBmsumm guokcan (2 mur) u Boay (0,5 mul), U peakUHMOHHYIO CMeCh
HarpeBanu 10 90°C B TeueHue 16 uyacoB. PeaklMOHHYIO CMeCh OXJIaXJalu 0 KOMHATHOM
TeMITepaTypbl, pa3OaBisiIN BOAOH U 3kcTparupoBain ¢ nomoinbio EtOAc (3 X). O0benuHeHHbIE
oprannueckue (aszsl cymmwi Hag Na,SOs, KOHLIEHTPUPOBAIU MPHU MOHWKEHHOM JaBJIEHUH, U

OCTAaTOK OYHIIAIN KOJIOHOYHOI Xpomarorpadueli Ha CUIMKaresie, 3JIOUPYs C TPaJHEHTOM
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MeOH/CHxCl, (0% - 30% MeOH), ¢ mnonydeHueM 7-merokcu-6-(3-(2,2,6,6-
terpamerwnunepuans-4-mn)-3H-[1,2,3 Jrpuazono[4,5-cJnupunasun-6-mwn)xuaonona (110 wr,
91%) B BHJIE JKENTOBATO-KOPHMIHEBOTrO TBEPAOro BemmecTsa. MS m/z 418,4 [M+H]".

Cragus 2. 7-Metoxkcu-6-(3-(2,2,6,6-rerpamermnnunepunui-4-mm)-3H-

[1,2,3]rpuazonol4,5-c]mupunaszus-6-un)xunonoH (110 mr, 0,26 mmons) pactBopsiiu B CHoCl, (2
i), u pobasmsiu mo kamsim 1 N BBr; B muxnopmerane (1,3 mim, 1,3 mmonb). Cmech
nepeMeInnBai Py KOMHATHOH TeMriepatype B TeueHue 16 dacos. JloGaBsin MeTaHo I (5 M),
U PEaKIMOHHYID CMeCh I[epeMellnBajl B TeueHHe 2 4YacoB. PeakIMOHHYK CMeCh
KOHIIEHTPUPOBAJIN TPU MOHUKEHHOM IaBJIEHUH, OCTaTOK pactupainu B Et,O, U mosy4eHHbIH
0CaJOK COOMpAT METOAOM BakyyMHOUW (uibTpaiuu, npombiBain ¢ nomomso CH,Cly, EO u
cymwmu ¢ nonydenueMm 6-(3-(2,2,6,6-trerpamernnnunepunui-4-wn)-3H-[1,2,3]-tpuazono[4,5-
c|nupunasuH-6- ) XUHOINH-7-01a ruapodpomuna (97 mr, 76%) B BUAE OPaHKEBOTO TBEPAOTO
BEIIECTBA.

MS m/z 404,5 [M+H]*; 'H SIMP (meraHon-d4) 6: 9,21-9,25 (m, 2H), 9,11 (an, J=5,7, 1,3
I'n, 1H), 9,03 (c, 1H), 7,94 (an, J=8,2, 5,7 I'u, 1H), 7,73 (¢, 1H), 6,00-6,08 (m, 1H), 2,60-2,80 (M,
4H), 1,81 (c, 6H), 1,66 (c, 6H); 2 H He obHapy:xuBamucs (NH u OH).

IIpumep 24
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Cragus 1. K pactBopy 5-06pom-6-metokcu-2-merun-1H-6en3o-[d]umunazona (360 wmr,
1,5 mmonb) B DMF (5 mu) nobasmsuiu 60% NaH B munepanpHOM Macne (90 mr, 2,25 MMOIIb)
npu 0°C B atmocdepe N,. Cmech nepememuBanu npu 0°C B TedeHne 15 MUHYT U 3aTeM
nobasmsmn SEMCl1 (400 wmki, 2,25 mmoinb). PeakunoHHYIO CMeCh MEpeMElIMBAIN TPU
KOMHATHOW TeMIlepaType B TeUEHHE 2 4acoB, U cMech racwid JeastHoil Bomoi (10 mu). Cmech
skcTparuposanu ¢ nomoupio EtOAc (50 M X 2). Opranndeckuii Ci0H MPOMBIBAIHA COJIEBBIM
pactBopoM, cymmiu Han NaySOs, GuibTpoBaan U KOHIEHTPUPOBAIU C MOJNYUYEHHUEM OCTATKa,
KOTOPBII OYMINAI KOJOHOYHOW Xpomarorpaduell Ha CHUJIMKAresie, 3JIIOUPYs C TPagueHTOM
MeOH/CH,Cl, (2% - 5% MeOH), ¢ nmonydeHueM cmecu S-O6pom-6-merokcu-2-meti-1-((2-
(TpumeTmcumn)sTokcn)metnn)- | H-6enzo-[dumunazona u (5-merokcu-2-merun-1-((2-
(TpumeTmcunm)3Tokcn)-metwi )- 1 H-6enso[ d|[umuaazon-6-un)OpoMoHust B BUAE KOPUYHEBOTO
macia (416 mr, 75%). MS m/z 371 [M+H]".
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Cragusi 2. Cmech 5-OpoM-6-mMeToKCU-2-MeTHII- | -((2-( TPUMETHII-CHITHIT)3TOKCH )METHT )-
1H-Genszo[d]Jumunazon u  (5-meTokcu-2-mMeTw- 1 -((2-(TpUMeTHIICHIINI )3 TOKCH ) MeTHT)- 1 H-
oenso[d]umunazon-6-un)-6pomonunii (370 mr, 1 mMmonb), Ba(pin), (280 mr, 1,1 mmoins), Pd
(dppH)Cl, (73 wmr, 0,1 mmonb) u KOAc (196 mr, 2 MMoib) B 1,4-auokcane (S mit) nepeMennBaim
npu 90°C B atmochepe N, B TeueHue 3 uyacoB. PacTBOp KOHLEHTPUPOBAIU C MOJyUYEHUEM
HEOYMIICHHON CMecu 6-MeTokcu-2-metmi-5-(4,4,5,5-rerpamerin-1,3,2-arokcaboponan-2-w)-
1-((2-(TpumeTrncunun)3Tokcu )Metiin)- | H-6enso[dJumunazona u 2-(5-merokcu-2-metu- 1-((2-
(Tpumermicui))sTokcu)Metn)- | H-6ensol d]-umunazon-6-un)-4,4,5,5-rerpamerni-1,3,2-
nuokcabopoan-1-ust, KOTOPYIO UCIIONb30BAN Ha CIENYIOLIel cTaguu 0e3 OYMCTKH.

Cranus 3. OnucaHHYK BBIIE HEOYHIIEHHYIO CMeCh O-meTokcu-2-metwn-5-(4.4,5,5-
teTpameTui-1,3,2-nuokcadoponan-2-un)- 1-((2-(TpUMeTHICHIINIT )3 TOKCH )MeT)- | H-
6enzo[d]umunazona wu  2-(5-merokcH-2-meTHi- 1-((2-(TpuMeTHIICHIIIIT )3TOKCH )MeThI ) - 1 H-
0,51

MMOJIB), 6-xJ10p-3-(2,2,6,6-Terpamerinmnunepunud-4-wn)-3H-[1,2,3|tpuasono-[4,5-c]nupunasux

oenso[d]-umunazon-6-un)-4,4,5,5-rerpamermn-1,3,2-quokcadboponan-1-us (150  wr,
(monyuenHsiii B mpumepe 13, cranus 2, 147 wmr, 0,5 mmons), Pd (dppf)Cl, (73 wmr, 0,1 mmone) u
K>CO3 (178 wr, 1,3 mmons) B 1,4-nuokcan-H,O (4 mn, 3/1, mo obbemMy) mepeMernnBaiu npu
90°C B armoctepe N, B TeueHue 3 4acoB. PacTBOp KOHLIEHTPUPOBAIM, U OCTATOK OYHINAJIH
KOJIOHOYHOHM Xpomatorpadueil Ha cunmkarene, smonpys ¢ rpaguentom CH,Cl,/MeOH (0% -
5% MeOH), c MOJy4YeHUEM cMecHu 6-(6-meTokcu-2-metui-1-((2-
(TpumeTtmncumn)sTokcn)mernn)- | H-6en3ol d]-umunazon-5-nn)-3-(2,2,6,6-
terpamerwanunepuana-4-mn)-3H-[1,2,3]-tpuazono[4,5-c]-mupunasuaa  u  6-(5-merokcu-2-
MeTuI- 1 -((2-(TpuMeTHII-CHITHIT)3TOKCH )-MeTH ) - | H-6en30[ d Jummunazon-6-un)-3-(2,2,6,6-
terpameTui-nunepuann-4-un)-3H-[1,2,3|tpuazono[4,5-c|nupunasnaa B BHOE KOPUYHEBOTO
macna (220 mr, 79%). MS m/z 551 [M+H]"

Cranus 4. K pacTBopy cMecu 6-(6-meroxcu-2-merun-1-((2-(tpu-

METHIICHIIHI)3TOKCH )MeTH )- | H-6en3o[ dJumunazon-5-un)-3-(2,2,6,6-TeTpaMeTUIMUNepuAnH-4 -
wi)-3H-[1,2,3]rpuazono[4,5-c|nuprgazuHa u 6-(5-meTokcu-2-metui-1-((2-
(Tpumermicumn)sTokcu)mernn)- | H-6enso[ d Jumunazon-6-un)-3-(2,2,6,6-
terpameruianunepuaud-4-un)-3H-[1,2,3 |tpuazono[4,5-clnupunazuna (220 mr, 0,4 mMmonb) B
CHxCl, (1 min) nobasmsumn TFA (912 mr, 8 mmonp). CMech nepemMernnBaid NpyU KOMHATHOU
Temneparype B TeueHne 16 yacoB. CMech KOHLEHTPUPOBAIH C MOJYYEHHEM HEOUHIIEHHOTro 6-
(6-metokcu-2-metun- 1 H-6en3o[ d]-umunazon-5-mn)-3-(2,2,6,6-rerpame rTrmune puauH-4-mi)-
3H-[1,2,3]-rpuazono[4,5-c|nupunasuHa, KOTOPBIA HCHOJIB30BAIM Ha CleAyromed craguu 0e3
nononHuTeNbHOM ounctkr (151 mr, 90%). MS m/z 421 [M+H]".

Cragus 5. K pactBopy 6-(6-merokcu-2-meti- 1 H-6en3o[ d]-umunazon-5-un)-3-(2,2,6,6-
teTpamerunnunepuauH-4-un)-3H-[1,2,3]-rpuazono[4,5-c]mupunazuna (150 mr, 0,36 mMmonb) B
CH:Cl, (3 mm) moGasmsmu 1,0M BBr3s B CHyCl, (3 mi, 3 mmonb). PeakumoHHy cMech
nepemMelBaid IpU KOMHAaTHOM TeMIeparype B TeueHHe 16 4acoB, 3aT€M racuiu ¢ MOMOIUBIO
MeOH (5 mi) u xoHuentpupoBaimu. Ocrarok pacteopsuiiu B MeOH (¢ 2,5% NH4OH),

¢unbTpOBaNTH, KOHIEHTPUPOBAIU U ouniany npenapatusHoii HPLC ¢ mony4yenunem 2-meruin-5-
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(3-(2,2,6,6-terpamerunnunepunus-4-un)-3H-[1,2,3 ] rpuazono([4,5-cJnupunaszun-6-un)-1H-
Oenso[d]umunazon-6-oa B BUIE skeATOro TBepaoro Bemmectsa (30 mr, 21%).

MS m/z 407,3 [M+H]*; 'H SIMP (metanoin-dy) 6 9,00 (c, 1H), 8,11 (¢, 1H), 7,09 (c, 1H),
5,83-5,79 (m, 1H), 2,58 (c, 3H), 2,39 -2,24 (m, 4H), 2,18 (c, 1H), 1,50 (¢, 6H), 1,35 (¢, 6H); 2 H
He oOHapyxuBanuck (NH u OH).

IIpumep 25
ITonyuenue coenuHeHus 92
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Crapusa 1. 5-Merokcu-2-uutpoanwivH (7,2 1, 43 mmonb) u NBS (7,5 r, 43 mmonb)
pactBopsut B aueronutpmie (70 mu) u oxmaxpanu go 0°C. 3ateM B cMmech A00aBIsUIM IO
karsiv TFA (3,2 wmn, 43 wmonb). Yaamsnu JensHyro OaHIO, M PEaKUHOHHYK CMeCh
nepeMeIInBaiy B TeUeHHe 4 4acoB NpU KOMHATHOH Temmneparype. Jobasnsanu Boay (100 mi), u
BenmunHy pH moBomgmmm mo 8 myrem noGasnenus 2,5 M NaOH. OOpasoBaBumiics ocamok
NEePEeKPUCTAIIM30BbIBAIM U3 METaHOJIA C NOJyueHHeM 4-OpoM-5-MeTOKCH-2-HUTPOAHWIINHA B
BHJIE JKeJITOrO TBEpAoro BemecTsa (9,65 r, 82%). MS m/z 247, 249 [M+H]*

Cragus 2. K pactBopy 4-0poMm-5-meTokcu-2-aurpoanunuHa (4,92 r, 20 mmons) T TEA
(5,6 min, 40 mmons) B CH,Cl, (50 mu) mobasmsiim TFAA (5,6 mn, 40 mmons) npu 0°C.
PeakuimoHHy0 CMeCh MepeMELTMBAIN TP KOMHATHON TeMmmepaType B TedeHue 2 4acoB. PacTBop
KOHLIEHTPUPOBAIA C TIOJIyYEHHEM HEOUUIIEHHOTO MPOMEKYTOYHOIO COETUHEHHs, KOTOpOe
OYMINAJIH KOJIOHOYHOW XpoMmMaTtorpagueil Ha CHIIMKareje, OSJIOUPYsT C TPagUeHTOM
EtOAc/rekcansl (4% - 10% EtOAc), ¢ nonydenuem N-(4-Opom-5-mMeTOKCH-2-HUTPOGEHI)-
2,2,2-tpudTop-anieraMmuia B BUAE XKENTOro TBepAoro BemecTna (4,5 r, 66%). MS m/z 343,345
[M+H]"

Cranus 3. K pactBopy N-(4-0pom-5-metokcu-2-aurpodenrn)-2,2,2-rpudropaneramMmuna
(3,42 1, 10 mmonp) u Cs,CO5 (9,78 1, 3 mmonb) B DMF (50 mur) noGasnsin Mel (3,8 mur, 25
MMoJib). CMech mepeMeIuBaii Mpu KOMHATHON TeMIeparype B Tedenne 3 dacos. Jlobasism 1
M NaOH (10 mi), U peakIMOHHYIO CMeCh IepemelnuBaid B TedeHue eme | uaca. Cmech

pacnpenensimun mexay EtOAc u H,O. Opranudeckuii cioli mpoOMBIBaIM COJIEBBIM PaCTBOPOM U
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KOHLIGHTPUPOBAIM C TOJy4eHUeM 4-Opom-5-MeTokcH-N-MeTHNI-2-HUTPOAHWINHA B BHIE
JKEITOro Macia 6e3 MOMONHUTENbHON 0uucTKH (2,34 1, 90%). MS m/z 261,263 [M+H]".

Cranus 4. Cmech 4-6pom-5-metokcu-N-merun-2-aurpoanununa (2,0 r, 7,7 mmons) u Fe
(4,3 r, 77 mmonb) B MypaBbuHOH kuciote (20 miu) nepemernnsanu npu 100°C B TeueHne HOUM.
Cwmech pasbaBmsuin ¢ momommbio MeOH (100 my). @uibTpaT KOHLEHTPHPOBAIM M 3aTeM
pacnpenensimn Mexay EtOAc u HyO. Oprannueckuii ciod mpOMBIBaJIM COJIEBBIM PacTBOPOM,
cymmi Hax Oe3BomHbIM NapSOs4 M KOHLIEHTPHPOBAIM C TONy4YeHHEM S5-OpoM-6-MeTokcH-1-
meTui- 1 H-Oen3o[dJumunazona, KOTOpBI KCMONB30BAaM Ha clenyroumeil craguu  Oe3
nonojHuTebHON ouncTku (1,63 T, 88%).

'H SIMP (400 MHz, CDCl3) & 7,97 (¢, 1H), 7,76 (c, 1H), 6,83 (c, 1H), 3,96 (c, 3H), 3,81
(c, 3H).

Cramus 5. Cwmech 5-Opom-6-merokcu-1-mermn-1H-6en3o[d]-umunazona (240 wr, 1
MMOJTb), Ba(pin)y (280 mr, 1,1 mmons), Pd(dppf)Cl, (73 mr, 0,1 mmons) 1 KOAc (196 wr, 2
MMoJb) B 1,4-nuokcane (4 mi) nepemeruBanu npu 90°C B atmocdepe N, B TeueHHe 3 4acos.
PacTBop ¢QuubTpoBaN uepe3 LEIUT W KOHLEHTPUPOBAIU C IMOJYYEHHEM HEOYHIIEHHOro O-
MeTOKCH- 1 -MeTuin-5-(4,4,5,5-trerpamernn- 1,3,2-nuokcaboponan-2-wmn)- | H-6en3o[ d [umunazona
6e3 ouncTKM IS cenyromei craguu. MS m/z 289 [M+H]*,

Cragus 6. CMech ONMCAHHOIO BBIIIE HEOUMIIEHHOTrO O-MeTokcH-1-merun-5-(4.4,5,5-
terpametu-1,3,2-muokcaboponan-2-un)- 1 H-6enzo-[d Jumunasona, 6-xy10p-3-(2,2,6,6-
teTpamerunnunepuann-4-un)-3H-[1,2,3]rpuazono[4,5-c]nupunasusa (MOay4eHHOrO B MpUMeEpe
13, cranus 2, 200 mr, 0,68 mmodns), Pd (dppf)Cl, (50 mr, 0,068 mmons) n K,CO3 (188 mr, 1,36
mMmoJb) B 1,4-nuokcane (4 mur) u Boge (1 mu) mepememmuBanu npu 90°C B armocdepe Ny B
TedeHne 3 YacoB. PacTBOp KOHIEHTPUPOBAJIM, M OCTATOK OYMIIAIM  KOJOHOYHOH
xpomatorpadueit Ha cunukarene, smoupys ¢ rpaguesrom MeOH/CH,Cl, (0% - 5% MeOH), ¢
MOJIyYeHHUEM 6-(6-metokcu-1-metun- 1 H-6en3o[d Jumunazon-5-un)-3-(2,2,6,6-
terpameruanunepuana-4-mn)-3H-[1,2,3]tpuazono[4,5-c]-nupugasusa B BUIOE KOPHUYHEBOTO
maciia (228 wmr, 80%). MS m/z 421 [M+H]".

Cragus 7. K pactBopy 6-(6-merokcu-1-metwn- 1 H-0en3old]-umunazon-5-un)-3-(2,2,6,6-
teTpameruianunepuauH-4-un)-3H-[1,2,3]-rpuazono[4,5-c]Jmupunazuna (100 mr, 0,24 mMmonb) B
CH,Cl, (3 mn) nobaensiit 1 M BBr; B CH,Cl, (3 M, 3 mMMonb). PeaknMOHHYIO CMeCh
nepeMeLInBaiy Mpyu KOMHATHOM TeMriepaType B TeueHue 16 dacos. Peakiuro octaHaBiIuBaiu
nomoteio MeOH (5 mn) u xoruentpuposain. Ocratok pacteopsuin B MeOH (¢ 2,5% NH4OH),
¢unbTpOBANM W KOHLUEHTPUpPOBAIH, M ounnanu npenapatusHoil TLC, smoupys ¢ MOMOIIBIO
CH-»C1/30%MeOH (c 2.5% NH;OH), C MOJTyYCHHEM 1-metun-5-(3-(2,2,6,6-
terpamerwnunepuaua-4-mn)-3H-[1,2,3]rpuazono[4,5-c]nupunasun-6-wn)- 1H-6en3o[d]-
UMHUIa30J1-6-0J1a B BUJIE XKEJNTOTO TBepAoro Bemlectna (48 mr, 50%).

MS m/z 407,1 [M+H]*; '"H SIMP (meranon-ds) &: 8,95 (¢, 1H), 8,30 (c, 1H), 7,92 (c, 1H),
7,41 (c, 2H), 7,11 (¢, 1H), 5,74 (tT, J=11,0, 5,5 I', 1H), 3,87 (¢, 3H), 2,10-2,39 (m, 4H), 1,48 (c,
6H), 1,33 (c, 6H).

IIpumep 26
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Cranus 1. K pactBopy 5-6pom-6-merokcu-1H-nnnazona (250 mr, 1,1 mmons) B DMF (5
miT) nobasysiim 60% NaH B munepanbaoMm macie (66 mr, 1,65 mmons) ipu 0°C B atmocdepe No.
Cwmecp nepemernBany npu 0°C B Teuenne 15 munyT u 3arem nodasmsuin SEMCI (300 Mk, 1,65
MMOJIb). PeakIimoHHyI0 cMech MepeMeInnBajIi IPU KOMHATHOH TEMIIEpaType B TeUEHHE 2 4YacoB
u 3aTeM racuin JeastHoi Bonoit (10 mur). Cmeck sxcTparuposamu ¢ nomompro EtOAc (50 M X
2). Opranudeckuii CJIOW MPOMBIBAIN COJIEBBIM pacTBOpoM, cyurmiu Han Nap,SO., ¢unsrpoBanu
U KOHIIEHTPHPOBAJIH C TMOJYYEHHEM HEOUYHINEHHOTO OCTAaTKa, KOTOPBIH OUMINAIN KOJOHOYHOM
xpomarorpadueii Ha cunukarene, smoupys ¢ rpaaguentom MeOH/CH,Cl, (0% - 3% MeOH), ¢
NOJIy4eHHueM cMmecH S5-Opom-6-metokcu-1-((2-(Tpumerni-cunni)sTokcn)metin)- | H-uanasona u
5-0pom-6-meTokcH-2-((2-(Tpu-MeTHICHITI)3TOKCH )MeTi )-2H-1Hna3oma B BUIe KOPUYHEBOTO
macna (315 wmr, 80%). MS m/z 357, 359 [M+H]".

Cramuss 2. Cwmech  5-Opom-6-merokcu-1-((2-(Tpumernicunmn)-3Tokcu)metn)- 1 H-
uHIaszona u S-0pom-6-meTokcu-2-((2-(Tpumerni-cunui )sTokcu )mMetun)-2H-unnazona (300 wr,
0,84 mmonb), Ba(pin), (235 mr, 0,924 mmons), Pd (dppf)Cl, (61 mr, 0,084 mmons) u KOAc (165
mr, 1,68 mmone) B 1,4-nuokcane (5 min) nepemeuruanu npu 90°C B armocepe N, B TeueHue 3
yacoB. PacTBOp KOHLEHTPHUPOBAIHN C MOJYYEHUEM HEOUMINEHHOW cmecu 6-meTokcu-5-(4,4,5,5-
TeTpameTui-1,3,2-nuokca-6oposan-2-mn)- 1-((2-(TpuMeTHIcuIII )3 ToKCH )MeThI ) - | H-uHnasona
5 6-meToKCcH-5-(4,4,5,5-rerpamerin- 1,3,2-nuokca-6oponan-2-mn)-2-((2-
(TpUMETHIICUITIIT )3 TOKCH )METHI )-2H-HIa3051a, KOTOPYIO UCIOIB30BAIH HA CIEAYIOMEH CTaIuu
6e3 IOMOMHUTENbHOI ouncTk. MS m/z 405 [M+H]".

Cragus 3. Cmech 6-metokcu-5-(4,4,5,5-rerpamerun-1,3,2-nuokcaboponan-2-mn)- 1-((2-
(TpumeTmcunun)aTokcu)MeTn)- IlH-unnasona u  6-merokcu-5-(4,4,5,5-trerpamermin-1,3,2-
nuokcaboponan-2-mn)-2-((2-(TpuMeTHc )3 Tokcn)Metn)-2H-unnasona,  6-xmop-3-(2,2,6,6-
teTpamerunnunepuans-4-un)-3H-[1,2,3]rpuazono[4,5-c]-nupuaasuHa (Mony4yeHHOro B IpuMepe
13, crapgus 2, 170 wmr, 0,58 mmons), Pd(dppf)Cl, (42 mr, 0,058 mmons) 1 KoCOs (199 wmr, 1,45
mmoib) B 1,4-nuokcan-H,O (4 min) nepememmBanu npu 90°C B armocdepe N, B TeueHue 3
4acoB. PacTBOp KOHLIEHTPUPOBAJIM, M OCTATOK OYHINAIM KOJOHOYHOH Xpomarorpadueil Ha
cunukarese, smoupys ¢ rpaaguerrom MeOH/CH>Cl, (0% - 3% MeOH), ¢ nonyuenuem cmecu 6-

(6-metokcu- 1-((2-(Tpumermncunun )3Tokcu )Metin)- | H-ungazon-5-ui)-3-(2,2,6,6-
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terpamerwnunepuana-4-mn)-3H-[1,2,3 rpuazono[4,5-c|nupunazuna u  6-(6-meTokcu-2-((2-
(TpumeTmicumn)3TokCH)MeT)-2H-nanazon-5-un)-3-(2,2,6,6-rerpaMeTUnnunepuAnH-4 - 1) -
3H-[1,2,3]rpuazono[4,5-c]-nupunaszuxa B Buae kopuaHeBoro macna (217 mr, 70%). MS m/z 537
[M+H]".

Cramua 4. B pactBop 6-(6-meroxcu-1-((2-(TpumMeTnncunni)-3Tokcu)merni)- 1 H-
uHaa3on-5-mn)-3-(2,2,6,6-rerpamerunnunepuaun-4-mn)-3H-[1,2,3 Jrpuazono[4,5-c|nupunasuHa
u 6-(6-meTokcu-2-((2-(Tpumernncuania)3Tokcu ) Merin )-2H-urnason-5-un)-3-(2,2,6,6-rerpa-
merumunepuauH-4-ui)-3H-[1,2,3 | tpuazonol[4,5-c|nupunasuna (217 mr, 0,4 mmons) B CH,Cl,
(1 mun) mobassum TFA (912 mr, 8 mmosb). CMech nepeMeInnBaiy Mpu KOMHATHOM TEMITepaType
B TeyeHne 16 uacoB. CMech KOHLEHTPHUPOBAIM C TMOJYYEHHEM HEOYUIIEHHOH COJIU
TPUPTOPYKCYCHOM KHUCJIOTBI 6-(6-metokcu- | H-uanazon-5-un)-3-(2,2,6,6-rerpame -
nunepuana-4-un)-3H-[1,2,3]tpuazono[4,5-c]-nupugasnHa,  KOTOPYKO  HCIOJB30BAIIA  Ha
caemyroleii craguu 6e3 nonoJaHuTeNnbHoN ounctku (150 mr, 90%). MS m/z 407 [M+H]*.

Craaus 3. K pacTBopy 6-(6-meTokcu-1H-unnazon-5-un)-3-(2,2,6,6-

teTpamerunnunepuaud-4-un)-3H-[1,2,3]tpuazono[4,5-c]-mupunazuna (150 mr, 0,37 mMmonb) B
CH,Cl, (3 mm) nobaensiim 1 M BBr; B CH,Cl, (3 M, 3 mMMonb). PeaknMOHHYIO CMeCh
nepeMelLInBaiy Npyu KOMHATHOM TeMrepatype B TeueHue 16 yacos. Peakiuro octaHaBiIuBaiu
nomotrsio MeOH (5 mn) u xoruentpuposain. Ocratok pacteopsuin B MeOH (¢ 2,5% NH4OH),
($UNIBbTPOBANIM U KOHLEHTPUPOBAIU C TOTyUYE€HHEM HEOUHUINEHHOrO MPOAYKTA, KOTOPBIH OYHIIAIN
npenaparuBHoii TLC, smoupys c¢ nomompsro CH,Cl/30%MeOH (¢ 2,5% NH4OH), c
MOJIyYeHUEM 5-(3-(2,2,6,6-terpamernnnunepunns-4-un)-3H-[ 1,2,3 |rpuaszono[4,5-c]-
nupunasuH-6-un)- | H-unnazon-6-omna B Buge sxeiaroro teepaoro semectsa (70 mr, 48%).

MS m/z 393,8 [M+H]*; 'H SIMP (DMSO-de) &: 12,79 (ymc, 1H), 11,00 (ym.c, 1H), 8,98
(c, 1H), 8,32 (c, 1H), 8,06 (c, 1H), 7,06 (c, 1H), 5,58-5,87 (m, 1H), 2,17-2,35 (m, 4H), 1,43 (c,
6H), 1,26 (c, 6H); 1 H ne oOHapy:xuBancs (NH).

IIpumep 27
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Cragusi 1. Cwmecp 6-merokcu-5-(4,4,5,5-rerpameri-1,3,2-nuokcaboponan-2-mi)-2,3-
nuruapo-1H-unnen-1-ona (1,04 r, 3,6 mmons), 6-x70p-3-(2,2,6,6-TeTpaMeTUINUNIEPUANH-4 - UJT)-
3H-[1.2,3]-Tpuazono[4,5-c]nupunasuna (noaydeHHoro B npumepe 13, cragusa 2, 882 wr, 3
mmonb), Pd (dppf)Cl, (220 mr, 0,3 mmonb) u KyCO3 (828 mr, 6 mmonb) B 1,4-nuokcane (12 mu)
u Boxe (3 mu) mepemewmuBamu mpu 90°C B armocdepe N, B Teuenue 3 uaco. Pactsop
KOHLIEHTPUPOBAJIM, M OCTATOK OYMINAIK KOJOHOYHOW XpomaTtorpadueil Ha CHIIHKarese,
smoupys ¢ rpaguenrom MeOH/CH,Cl, (0-5% MeOH), ¢ nonyuenuem 6-merokcu-5-(3-(2,2,6,6-
terpamerunnunepuana-4-mn)-3H-[1,2,3]tpuazono[4,5-c|nupunazun-6-un)-2,3-guruapo- 1 H-
WHJEH-1-0Ha B BUIE OPAHXKEBO-KENTOro TBepaoro Bemectsa (1 r, 79%).

MS m/z 421 [M+H]*; 'H SIMP (CDCl3) 6 8,75 (¢, 1H), 8,18 (¢, 1H), 7,40 (n, J= 5,0 I'y,
1H), 5,85-5,67 (m, 1H), 3,95 (¢, 3H), 3,26-3,13 (m, 2H), 2,88-2,72 (m, 2H), 2,28 (n, J= 7,3 I'y,
4H), 1,27 (n, J=21,2 T'y, 12H).

Cragus 2. CwMmech 6-merokcu-5-(3-(2,2,6,6-terpamerun-nunepuanH-4-uin)-3H-
[1,2,3]Tpuazomno[4,5-c]mupunazun-6-un)-2,3-nuruapo- |1H-uanen-1-osa (210 mr, 0,5 mmorb),
NH,OH-HCI (69 mr, 1 mmons) u EsN (0,17 mu, 1,25 mmons) B EtOH (4 i) nepememuBanu
npu 90°C B TeueHue 4 yacoB. PEakIIMOHHYIO CMECh OXJIAKIAIN IO KOMHATHON TEMITepaTyphbl.
Ocanok cobupanu ¢uipTpanuel, TpOMbIBAIN ¢ NOMOIIBID Et,O w cymmiu ¢ mojydeHneM
OKCHMa 6-merokcu-5-(3-(2,2,6,6-rerpamernnnunepuaut-4-un)-3H-[1,2,3]tpuazono[4,5-c]-
nupunasuH-6-un)-2,3-nuruapo- |H-unnen-1-ona B Buge Oenmoro TtBepmoro Bemectsa (174 wmr,
80%). MS m/z 436 [M+H]";

Cranusa 3. K pactBopy okcuma 6-metokcu-3-(3-(2,2,6,6-TeTpameTuinnunepuu-4-mn)-
3H-[1,2,3]Tpuazonol4,5-c]nupunazun-6-mn)-2,3-nurunpo- 1 H-unnen-1-ona (66 mr, 0,15 mmounb)
B CH,Cl, (3 mu) nobasnsmn 1 M BBr; B8 CHyCly (2 M, 2 MMmogb). PeakMOHHYIO CMecCh
nepeMelInBaId pyU KOMHATHON TeMIepaType B TedeHue 16 4acoB, 3aT€M racHid ¢ MOMOLIBIO
MeOH (5 ma) u xonuentpupoBanmu. Ocrarok pacrtBopsiu B MeOH (¢ 2,.5% NH4OH),
(GuIbTpOBAIM, KOHLEHTPUPOBAIM M 3areM ouminanu npenapatuBHoii HPLC ¢ mony4yeHuem
OKCHMa 6-rugpokcu-5-(3-(2,2,6,6-terpamermnmunepunun-4-mn)-3H-[ 1,2,3 ] rpuazono[4,5-
c]nupunasun-6-mn)-2,3-nurunpo- | H-unnen- 1-ona B Bume *KenToro TBepAoro emectsa (33mg,
52%).

MS m/z 421,9 [M+H]*; 'H SIMP (DMSO-dg) &: 10,93-11,19 (M, 2H), 9,02 (¢, 1H), 7,96
(c, 1H), 7,22 (¢, 1H), 5,67 (T, J=12,3, 3,4 T'u, 1H), 2,91-3,08 (M, 2H), 2,74-2,91 (M, 2H), 2,20
(mn, J=12,1, 3,3 Tu, 2H), 2,11 (t, J=12,3 T'u, 2H), 1,35 (¢, 6H), 1,18 (¢, 6H); 1 H =He
obHapy>xusascs (NH win OH).

IIpumep 28
ITonyuyenue coequnenus 42
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Cramquss 1. Cwmecy  6-x510p-N3-(2,2,6,6-Terpamerin-4-nunepuani)-mupuaasul-3,4-
nuamuHa (rmosydeHHoro B mpumepe 13, cranus 1, 200 mr, 0,35 MMoJb) B TpUITUIOPTOGOpMHUATE
(8 mu) u BogHoM pactope 4N HCI (1 kamns) nepememnBanu npu 100°C B TeueHune 24 4acos.
HeounmeHHyo peakuMoOHHYHO cMech pasbasmsiim ¢ nomombldo MeOH ¢ monyueHuem
NPO3PavyHOro PacTBOpa M KOHIEHTpHUpoBaidn. OCTaTOK OUMINAIHM KOJIOHOYHOH Xpomartorpadueit
Ha cumkarene, osmoupys ¢ rpaaueHrtom  MeOH (2,5% NH4OH)/CH,Cl, (0-20%
MeOH/NH4,OH), ¢ mnonydennem 3-xjop-7-(2,2,6,6-Terpameri-4-nunepuaun)umMuaa3ol4,5-
c]mupunasuna (144 mr, 70%) B Buae Npo3pavyHOro Macia, KOTOPOE OTBEPIKAANIOCH IOl BHICOKUM
Bakyymom. MS m/z 294,5 [M+H]".

Cragusa 2. K cycnensum 3-xjop-7-(2,2,6,6-Terpamerun-4-nunepuann)umMunasol4,5-
cJmupunasuna (95 wr, 0,32 mmons) B CHCl3 (0,5 min) u MeOH (0,5 min) mobGasmsuin N-
Opomcykimanmuy (178 mr, 0,98 mmonb). Peakimonnyro cmecs Harpesanu npu 70°C B TedeHue
48 wyacos. PacrtBopurenu ynajssii NpU  MOHIDKEHHOM JaBJIEHMM, M OCTAaTOK OYMIIAIN
KOJIOHOYHOH XpomaTorpadueil Ha cuimkarene, smoupys ¢ nomousto MeOH (¢ 2,5%
NH,OH)/CH,Cl, (0-10% MeOH/NH4,OH), ¢ mnony4yenuem 6-Opom-3-xiop-7-(2,2,6,6-
TeTpaMeTuiI-4-nunepuami)-umunasol4,5-cnupunasuna (80 mr, 66%) B Buge O€IOro TBEPAOTO
BEIIECTBA.

Cranus 3. K pacTBOpy 6-0pom-3-x0p-7-(2,2,6,6-TeTpameTni-4-

nunepuauI)umunasof4,5-clnupunasuna (25 mr, 0,07 mmons) B MeOH (1 mi) nobasmsuim 8 M
merrinamuHa B MeOH (63 mki, 0,5 mmonb). Peakunonnyro cmech nepememusanyu mpu S0°C no
TeX MOp, NMOKa He JOCTUraju IOJIHOTO MpEeBpallleHUus MCXOAHOro marepuana. PeakinoHHYO
CMeCh KOHLIEHTPHPOBAIHM M OYHIIAIN KOJIOHOYHOH XpoMarorpaduel Ha CHIIMKaresne, SJI0Upys ¢
rpaguearom MeOH (c 2,5% NH4OH)/CH,Cl; (0-30% MeOH/NH4OH), ¢ monydenuem 3-xJiop-
N-merun-7-(2,2,6,6-Terpa-metmn-4-nunepuanin)umunasol4,5-cnupunasun-6-amuaa - (20 wr,
65%) B BUIe IPO3PAYHOTO TBEPAOro BemecTsa. MS m/z 323,2 [M+H]".

Cragusi 4. Cwmechp 3-xyop-N-mertmn-7-(2,2,6,6-terpamerun-4-nunepuar)umunasol4,5-
0,062 MMOIJIb), [1,1'-
ouc(nudpenundpochuno)peppouen | puxnopnamwagusa(ll) (3,3 wmr, 0,004 wmmomb) u  4-[3-

c|nupunasuH-6-amMuHa (20 Mr

2
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(MerokcumeTokcH)-4-(4,4,5,5-rerpamerni- 1,3,2-nuokcaboponan-2-mn)penui|-1-
TeTparuAponupaH-2-uinupasona (moxy4eHHoro B npumepe 1, cragus 7, 32 mr, 0,077 MMoinb) B
1,4-nuokcane (1 mi) mpoxysanu aproHoM B TedeHue 10 muHYyT. 3areM n0OaBIsLIM PacTBOP
kapOonara kamus (15 mr, 0,11 mmons) B Boge (0,2 mMi1), U peakIIMOHHYIO CMECh HarpeBalid 10
90°C B Teuenue 3 yacoB. PeakunoHHy0 cmech pasdassuiu ¢ nomousio EtOAc u punbTpoBamu
yepe3 HeOONbIION cioi nenuta (mpombiBasi ¢ nomounsio 20% MeOH/CH,Cl,). Opranndeckuii
PacTBOp KOHLIEHTPUPOBAIN U OYMINAIN KOJIOHOYHOH XpoMaTorpadueil Ha CUIMKarese, JIF0Upys
¢ nomoumpro MeOH/CH,Cl, (0-20% MeOH), ¢ noaydenuem 3-[2-(MeToxcumerokcu)-4-(1-
TeTparuapo-nupan-2-uinupason-4-wi)penun |-N-metni-7-(2,2,6,6-rerpamerin-4-
nunepuau)umunasol4,5-clnupunasuna-6-amuna (17 mr, 68%) B Buae CBETJIO-KOPHUYHEBOT'O
TBepAOro BewmecTsa. MS m/z 575,4 [M+H]".

Cranus 5. K 3-[2-(meTokcumerokcn)-4-(1-Terparuaponupan-2-mimupason-4-mi)pern| -
N-merun-7-(2,2,6,6-rerpametnin-4-nunepunin )umuaasol 4, 5-c lnupunasus-6-amuny (17 mr, 0,03
mmodb) nodasisu 4 N HCI B auokcane (1 mui, 4 MMouib). PeakImoHHYIO CMeCh IepeMenInBaIn
B TeueHHe 4 4yacoB M 3areM (UIbTPOBaIHM Ay cOOpa oOcajka TBEpAOro BemiecTBa. TBepaoe
BEIIECTBO JOMOJHHUTEIBHO MPOMBIBAIHN AMSTHIIOBBIM 3(QHUPOM M CYIIWIN C TMONy4deHueM 2-[6-
(MeTmnamuHo)-7-(2,2,6,6-Terpamerin-4-nunepunmn)umunasol4,5-c]-nmupunazun-3-mnl-5-(1H-
nupasoi-4-mi)peHosa TMruAPOXJIOPUAa B BUIE JKEITOro TBepaoro Bemmectsa (12,6 mr, 60%).

MS m/z 447,9 [M+H]*; '"H SIMP (meranon-ds) & : 8,79 (¢, 1H), 8,50-8,62 (m, 2H), 7,44-
7,55 (M, 2H), 7,40 (c, 1H), 5,26-5,41 (M, 1H), 3,85 (c, 3H), 2,50-2,64 (m, 2H), 2,32-2,49 (M, 2H),
1,71 (c, 6H), 1,63 (c, 6H); 4 H ne obHapy:xusamuce (3 NH u OH).

Hcnonp3ys METOAMKY, ONUCAHHYIO AJIs TpuMepa 28 BbIllle, MONyYald AONOJHUTEIbHbIE
ONUCAaHHBIE B H300pPETEHUH COEAWHEHUS IyTeM COOTBETCTBYIOLIEH 3aMEHbl HCXOIHBIX
MaTepuasioB, PEareHTOB U PEAKLHOHHBIX YCJIOBHH, IOJyYas COEAMHEHMs, BbIOpaHHbIE W3

CJEeNYIOIIUX COCUHEHUM:
Coenunenue JlaHHbIe

MS m/z 434,4 [M+H]*, "H SIMP (meranon-ds) &: 8,15 (yuLc, 2H), 7,99 (c,
1H), 7,69 (n, J=8,2 I'u, 1H), 7,40 (an, J=7,6, 1,3 I'u, 1H), 7,31 (x, J=1,9 I'y,
1H), 4,96-5,07 (m, 1H), 2,71 (T, J=13,6 I'u, 2H), 2,18 (ax, J=13,6, 3,5 I'y,
2H), 1,66 (c, 6H), 1,58 (c, 6H); 4 H ne obnapy:xuBamuch (2 OH u 2 NH).
MS m/z 448,2 [M+H]*; 'H SIMP (mertanon-ds) 8 : 9,13 (¢, 1H), 8,26 (c, 2H),
7,55 (m, J= 8,2 T'y, 1H), 7,38 (n, J= 1,3 ', 1H), 7,31 (n, J= 1,3 'y, 1H),
5,40-5,51 (m, 1H), 4,79 (c, 3H), 2,54-2,70 (m, 4H), 1,73 (c, 6H), 1,65 (c,
6H);, 3 H ne obnapyxusanuce (2 NH u OH).

MS m/z 461,9 [M+H]*; 'H SIMP (meranon-d,) & : 8,78 (c, 1H), 8,28-8,36 (M,
2H), 7,34-7,50 (m, 2H), 7,30 (¢, 1H), 5,25-5,41 (m, 1H), 4,11-4,15 (xB, J=6,0
I'u, 2H), 2,51-2,65 (m, 2H), 2,33-2,49 (M, 2H), 1,71 (c, 6H), 1,63 (c, 6H),
1,38-1,41 (1, J= 6,0 I', 3H); 4 H ne oOHapy:xuBanucs (3 NH u OH).

40

49
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IIpumep 29
ITonyuyenue coequuenus 3

N Cl
|
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Cranus 1. BeicymeHHy0 B CyIIHJIBHOM LIKady Koj0y CHaOXKajal MarHUTHON MeInajiKon
U 3arpyxkaam B Hee  3-xyop-7-(2,2,6,6-teTpa-merunnunepunun-4-wn)-7H-umunazol4,5-

clmupunasuxd  (monyueHHbli B mpumepe 29, cramua 1, 60 wmr, 0,15 wmmonb),

terpakuc(tpudpenmwidochun)nammanuii(0) (25 mr, 0,015 mmonb) u 4-[3-(MeToKCUMETOKCH)-4-
(4.4,5,5-Terpamern-1,3,2- nuokcadboponan-2-ni)peHun|- 1 -reTparuaponupaH-2-uimupaso
(monyuenHsldi B npumepe 1, cragust 7, 75 wmr, 0,15 mmonp) u Nap,COs (46 mr, 0,45 mmonb).
KonOy 3akpbiBany pe3nHOBOH MPOOKOH ¢ MeMOpaHHOH, U 3aTeM BaKyyMHPOBAJIU M 3aIOJHSIN
aproHoM (3Ty ONepalrio MOBTOPsUIA cyMMapHo 3 pasa). JJobaensum 1,4-nuokcan (3 mit) u Boxy
(0,4 mu), 1 peakIMOHHYIO cMech Harpeasnu 10 90°C B TeueHune 16 yacoB. PeakmoHHYIO CMeCh
OXJIAKIAMN 10 KOMHATHOW TeMIepaTypbl, pa30aBisiin BOMOW (2 M) M SKCTParupoBalid C
nomomipto EtOAc (3 X). OObenuHeHHbie opraHudeckue ¢assl cymmwm Hag NaySOy,
KOHLIEHTPUPOBAIN TPHU TOHWKEHHOM JaBJICHUHW W OYHINAIN KOJIOHOYHOM Xpomarorpaduet,
smoupysi ¢ rpaguentom  MeOH/CH,Cl, (0-20% MeOH), c¢ mnonyuenuem 3-(2-
(MerokcumeTokch)-4-(1-(terparunpo-2H-nupan-2-mn)- 1 H-nupazon-4-wmn)penmn)-7-(2,2,6,6-
TeTpaMmeTuiI-nunepuant-4-un)-7H-umunazol4,5-cJlnupunazuna (60 mr, 75%) B Buae KeITOro
TBepOro BemecTsa. MS m/z 546,2 [M+H]".

Crapgusa 2. 3-(2-(Merokcumerokcu)-4-(1-(terparugpo-2H-nupan-2-un)-1H-nupazon-4-
win)dennn)-7-(2,2,6,6-rerpamerununepuann-4-un)-7H-umunazo[4,5-cJnupunasun (35 mr, 0,05
MMOJIb) pactBopsiiu B 1 M meranosna. Jlobasmsiu 4 N HCI B 1,4-nuokcane (500 Mk, 2 MMOJIB),
U PEAKLUHOHHYI0 CMECh MEPEeMEINNBAIM NMPH KOMHATHOH TEeMIepaTrype B TeUeHHe 2 YacoB.
PeakIMOHHYIO CMeCh KOHLIEHTPUPOBANM, pacTupaiu co cmechio 20% MeOH/>¢up, u ocamok
¢bunbTpoBaTH u CYLIMJIH c MOJly4YeHUEM 5-(1H-nupazon-4-um)-2-(7-(2,2,6,6-
TeTpameTuanunepuauH-4-un)-7H-umunaszo[4,5-c|nupunasus-3-mn)penona (25 mr, 86%).

MS m/z 418,1 [M+H]*, 'H SIMP (meranon-ds) &: 9,19 (c, 1H), 8,86 (c, 1H), 8,15 (c, 2H),
7,86 (n, J=8,2 I'y, 1H), 7,39 (an, J=8,2, 1,9 I'u, 1H), 7,32 (», J=1,6 I'u, 1H), 5,39-5,58 (M, 1H),
2,68 (1, J=13,9 I'y, 2H), 2,48 (an, J=13,9, 3,5 T'u, 2H), 1,72 (¢, 6H), 1,63 (c, 6H); 3 H He
obHapy>kusanuce (OH u 2 NH).

Hcnonp3yst METOAMKY, ONMHCAHHYIO AJIs MpuMepa 29 BbIllIe, MONyYald AONOJTHUTEIbHbIE
OMUCaHHbIE B W300PETEHHM COENWHEHHs] IyTeM COOTBETCTBYIOINEH 3aMEHbl HCXOIHBIX
MaTepHaJioB, PEareHTOB U PEAKLMOHHBIX YCJIOBHUH, TMOJydYas COEIWHEHMs, BBIOPAHHbBIE U3

CIEAYIOLIUX COEANHEHUI:
Coenunenue JlaHHbIe
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Coenunenue JlanHble

MS m/z 438,3 [M+H]*; "H AMP (meranon-ds) 8: 9,29 (c, 1H), 8,74 (x, J=0,9
I'u, 1H), 8,41 (», J=1,3 I'u, 2H), 7,84-7,95 (M, 2H), 5,44-5,65 (m, 1H), 2,73
(1, J=13,9 'y, 2H), 2,51 (an, J=13,9, 3,2 T'u, 2H), 1,74 (¢, 6H), 1,65 (c, 6H);

2 H ne obHapy>xuBanuch (2 NH).

ITpumep 30
ITonyyenue coequueHus 5
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Craquss 1. Cwmecp  6-x510p-N3-(2,2,6,6-Terpamerin-4-nmunepuaui)-mupuaasul-3,4-

nuamuHa (rony4deHHoro B mpumepe 13, cranus 1, 180 mr, 0,63 MMonb) B TpusTHIOpTOanerare (4
i) 1 HCOOH (0,2 mi) nepememnBanu npu 100°C B Teuenne 24 yacoB. PeakinoHHYIO CMeCh
3aTeM OXJIAKIAJIHN 10 KOMHATHOW TEMIIEpPaTypbl, U OCaloK coOupany GuiubTpaniedl u CyImim
MO BakyyMOM C TMOJy4eHHeM 3-xjop-7-(2,2,6,6-terpamerii-4-nmunepunun)umMuaasol4,5-
c|nupunasuna (112 mr, 56%). MS m/z 308,2 [M+H]".

Cranus 2. BeicylmeHHYIO B CYIIMJIBHOM LIKady koj0y cHaOXajli MarHUTHON MeIlaikon
U 3arpykaim B Hee 3-xjop-6-merun-7-(2,2,6,6-rerpameriii-4-nunepuanin)umMuaasol4,5-
c]mupunaszun (50 mr, 0,14 mmons), terpakuc(rpudenundpochun)namaanii(0) (25 mr, 0,015
MMOJIb), 4-[3-(MeTokcumerokcu)-4-(4,4,5,5-rerpametin-1,3,2-auokcaboponan-2-un)dennn]- 1-
TeTparuaponupaH-2-uianupas3od (noiaydeHHelii B npumepe 1, cragus 7, 75 mr, 0,15 mMMmonb) u
NayCOs3 (46 wmr, 0,45 mmonb). Konby 3akpbiBanu pe3smHOBON MPOOKOI ¢ MEMOpPaHHOM, U 3aTeM
BAKyYMHUPOBAJIM M 3aNOJHAJIN aproHOM (STy OMNEpalyio MOBTOPSUIM CYMMapHO 3 pasa).
Hobasnsiu 1,4-nuokcan (1 mu) u Bony (0,25 mut), U peakMOHHYIO cMech Harpesanu 10 90°C B
TedeHre 16 4acoB. PeakIMOHHYIO CMECh OXJIAXKIAJU 10 KOMHATHOH TeMIIEpaTypbl, pa30aBJsiiu
BOJIOW M TpU pasa skcTparuposanu ¢ nomombo EtOAc. O0benuHeHHbIe OpraHuueckue (asbl
cyurmii Haa NapSOy4, KOHIEHTPUPOBAIH MPH NOHWKEHHOM JIABJICHHH M OYHINAIH KOJIOHOYHOM
xpomarorpadueii, smoupys ¢ rpaagueatom MeOH/CH,Cl, 0-20% MeOH), ¢ nonydenuem 3-(2-
(MmeTokcumeTokcn)-4-(1-(terparuapo-2H-nupan-2-wun)- | H-nupazon-4-wn)pernn)-6-metuin-7-
(2,2,6,6-Terpamernin-nunepuanH-4-wn)-7H-umunazol4,5-clnupunasusa (60 mr, 66%) B BHIE
KENITOro TBEPAOro BewmecTsa. MS m/z 560,5 [M+H]".

Cranusa 3. K pactBopy 3-(2-(metokcumerokcu)-4-(1-(rerpa-rugpo-2H-nupan-2-wmn)-1H-
nupazon-4-wn)permnn)-6-metun-7-(2,2,6,6-rerpamernnnunepuans-4-mn)-7H-umunazol4,5-
c|mupunasuna (45 mr, 0,05 mmons) B 1 Mo meranona nobasmsiiu 4 N HCI B 1,4-nuokcane (500
MKJI, 2 MMOJIb). PeakiimoHHYI0 CMeCh IepeMeIInBajIy P KOMHATHON TeMIIepaType B TeUeHue 2

4acoB. PeakMoHHYI0 cMeCh KOHLIEHTPUPOBAJIN, OCTAaTOK pactupanu B cmecu 20% MeOH/a¢up,
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U ocamok  (QuwibTpoBaTM W cymwim ¢ nonydeHuem  2-(6-merun-7-(2,2,6,6-
TeTpameTunanunepuauH-4-un)-7H-umunazo[4,5-cnupunasus-3-mn)-5-(1H-nupazon-4-
wn)denona rugpoxiopuna (30 mr, 88%) B Bize KEATOr0 TBEPIOTO BELIECTBA.

MS m/z 432,5 [M+H]*; '"H SIMP (merason-dy) : 8,74 (c, 1H), 8,31-8,44 (m, 2H), 7,79 (x,
J=8,2 'y, 1H), 7,45 (an, J=8,2, 1,6 I'u, 1H), 7,37 (c, 1H), 5,05-5,20 (m, 1H), 3,02 (c, 3H), 2,96
(T, J=13,6 I'y, 2H), 2,30-2,40 (m, 2H), 1,71 (c, 6H), 1,63 (c, 6H); 3 H He obnapysxusamcs (OH
u 2 NH).

Hcnonb3ys MeToauKy, OMUCaHHYIO A puMepa 30 Bbllle, MOJIyYalu JONOJHUTENbHbIE
ONMHUCAHHbIE B H300PETEHHH COENMHEHHs] IyTeM COOTBETCTBYIOIIEH 3aMEHbl HCXOIHBIX
MaTepPHaJiOB, PEareHTOB M PEAaKLMOHHBIX YCJIOBUH, TMOJy4as COENWHEHHs, BBIOpAHHbBIC U3
CIEAYIOLIUX COEANHEHMUIT:

Coenunenue JlanHbIe
MS m/z 452,4 [M+H]*; "H SIMP (meranon-ds) 8: 8,65 (¢, 1H), 8,38 (1, J=1,6
I'u, 2H), 7,90 (ng, J=11,3, 6,0 I'u, 1H), 7,85 (ox, J=10,7, 6,0 I'u, 1H), 5,09-
5,22 (m, 1H), 3,05 (¢, 3H), 3,02 (1, J=13,6 'y, 2H), 2,37 (nn, J=13,6, 3,8 I'y,
2H), 1,72 (¢, 6H), 1,63 (c, 6H); 2 H ne oOHapysxuBanmuck (2 NH).

IIpumep 31
ITonyuyenue coequnenus |
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Cramusa 1. K pactBopy 3,6-mubpomnupasus-2-amuna (504 mr, 2 mmounb) u 2,2,6,6-

2T

teTpamerunanunepuauH-4-amuna (0,35 v, 2 mmons) B EtOH (2 min) no6asnsmn DIEA (0,38 m,
2 mMMoib). PeakunoHHYI0 CMeCh MOABEpPrajf BO3AEHCTBHIO MHUKPOBOJIHOBOTO H3JIYUEHHUS TPHU
180°C B Teuenue 3,5 yacoB. PeaklMOHHYIO CMeCh OXJIaXKAaJu U KOHUEHTpupoBaiu. OcraTok
OYMINAIHA KOJIOHOYHOW Xpomarorpaduell Ha cuinkarese, 3aonpys ¢ rpaaueaToM MeOH (2,5%
NH;OH)/CH,Cl, (0-30% MeOH/NH4OH), c MOJIyYeHUEM 5-6pom-N2-(2,2,6,6-
TeTpaMeTUInunepuaIuH-4-un)nmupasus-2,3-nuamuda (0,35 r, 54%). MS m/z 328,0, 330,0
[M+H]".
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Cranus 2. 5-bpom-N2-(2,2,6,6-Terpamerunnunepuausa-4-uin)-nupasus-2,3-quamus (0,18
mr, 0,54 mmonb) pactBopsuin B MypasbuHOM kucnore (0,36 M), U TMOJYYEHHBIH pacTBOp
Harpesanu a0 100°C B TeueHue 3 dacoB. PacTBOp KOHLEHTPUPOBAIU C MOJIyYEHHEM
HEOUYHUIIeHHOTo  S5-Opom-1-(2,2,6,6-Terpamerunnunepunun-4-un)- 1 H-umunazo[4,5-bnupasuna
(0,18 1, 97%). MS m/z 338,1, 340,1 [M+H]".

Cranus 3. BeicymieHHy 0 B cyImibHOM mkady koja0y cHaOajly MarHUTHON MeLIaaKon
U 3arpyxaimu B Hee  5-Opom-1-(2,2,6,6-Terpamernnnunepunun-4-wn)-1H-umnnasol4,5-
bloupasun (50 wmr, 0,15 wmmomb), 4-(3-(MeTokcumerokcu)-4-(4,4,5,5-rerpamerni-1,3,2-
nuokcaboponan-2-mn)dennn)- 1-(rerparunpo-2H-iupan-2-ni)- 1H-nupaszon  (mony4eHHbIH B
npumepe 1, cragus 7, 62 wr, 0,15 mmons), Terpakuc(tpudenni-pochun)namnannii(0) (25 wr,
0,015 mMonb) u Na,COsz (46 wmr, 0,45 mmons). KonOy 3akpbiBaiu pe3MHOBON MPOOKOH ¢
MEMOpPaHHOM, M 3aTeM BaKYYMHUPOBAJIM W 3aIOJHSUIA aprOHOM (STY OMNEpPALUI0 IOBTOPSIIH
cymmapHo 3 pasa). JloGasmsuiu 1,4-muokcan (3 wmu), Bony (0,4 M), U pEaKLIMOHHYI) CMECh
Harpesanu 10 90°C B TeueHue 16 uyacoB. PeaklMOHHYIO CMeCh OXJaXJaly 10 KOMHATHOM
TeMIiepatypbl, paszOaBisuin Bomou (2 mu1) W 3kcTparupoBain ¢ momompro EtOAc (3 X).
ObwenuneHHble opranndeckue ¢aspl cymmmm Hax NapSO,4, KOHIEHTPUPOBAIH MPH MOHMKEHHOM
JaBJICHUH U OYUIIANIN KOJIOHOYHOU XpoMaTorpadueii, smoupyst ¢ rpaqueatom MeOH/CH,Cl, 0-
20% MeOH), ¢ momyuenuem 5-(2-(meroxcumerokch)-4-(1-(terparuapo-2H-nupan-2-mn)-1H-
nupazon-4-wn)pernn)- 1-(2,2,6,6-rerpamerun-nunepuans-4-mn)- |H-umunaso[4,5-b]mupazuna
(60 mr, 75%) B BUJIE KEATOrO TBEPAOro BewmecTsa. MS m/z 546,4 [M+H]".

Cranusa 4. 5-(2-(Merokcumerokcu)-4-(1-(terparunpo-2H-nupan-2-un)- 1H-nupazon-4-
wn)penun)-1-(2,2,6,6-rerpamerninunepuann-4-un)- 1 H-umunazo[4,5-bJmupasun (30 wmr, 0,05
MMOJIb) pacTBOpsian B Metanoune (1 mi), 3atem nobdasnsinu 4 N HCI B 1,4-nuokcane (500 mx, 2
MMOJIb), U PEAKIHOHHYI0 CMECh IMEepeMEIlNBAIM NPU KOMHATHOM TeMmIlepaType B TedeHue 2
4yacoB. PeaknMOHHYI0 CMech KOHLIEHTPHPOBAIHM, pactupanu co cmecbto 20% MeOH/s¢up, un
ocanok (QuibTpoBAM W cymwid ¢ nonydeHuem  S-(1H-numpazon-4-mm)-2-(1-(2,2,6,6-
TeTpameTunnunepuauH-4-un)- 1 H-umunazo[4,5-b Jnupasun-5-un)dhenona rugpoxiopuna (22 mr,
86%) B BU/IE )KENTOTrO TBEPIOTO BELIECTBA.

MS m/z 418,5 [M+H]*; '"H SIMP (meranon-ds) &: 9,29 (c, 1H), 8,96-9,07 (m, 1H), 8,32 (c,
2H), 8,08-8,15 (m, 1H), 7,21-7,39 (M, 2H), 5,29-5,44 (m, 1H), 2,59-2,72 (m, 2H), 2,39-2,49 (m,
2H), 1,70 (c, 6H), 1,59 (c, 6H); 3 H He obnapy:xuBamucs (OH u 2 NH).

Hcnonp3yst METOAMKY, ONHUCAHHYIO AJist mpuMepa 31 BbIlIe, MONyydanyd AONOJHUTEIbHBIE
ONMUCaHHbIE B W300PETEHHH COENWHEHHs] IyTeM COOTBETCTBYIOINEH 3aMEHbl HCXOIHBIX
MaTepHalioB, PEareHTOB W PEAaKLMOHHBIX YCJIOBHUH, TMOJy4Yas COENWHEHHs, BBIOPaHHbBIC U3

CIAEAYIOLIUX COEANHEHUI:
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Coenunenue JlanHble
MS m/z 438,4 [M+H]*; "H AMP (meranon-ds) §: 9,33 (c, 1H), 9,09 (1, J=1,6
I'u, 1H), 8,36 (n, J=1,3 I'u, 2H), 7,97 (nn, J=11,7, 6,3 T'y, 1H), 7,77 (nx,

2 J=12,0, 6,3 I'y, 1H), 5,39-5,49 (v, 1H), 2,67 (t, J=13,9 T, 2H), 2,46 (ax,
J=13,9, 3,5 T'y, 2H), 1,71 (¢, 6H), 1,61 (¢, 6H). 2 H He oOHapyskuBanmuck (2
NH).

IIpumep 32

ITonyuenue coenqunenus 140
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Cranus 1. K pacteopy 5-6pom-2-xnop-nupunus-3-ona (5 r, 23,9 mmons) B DMF (50 M)
noGasysimu runpun Hatpust (1,2 r, 30 mmonb, 60 macc.% B MHHEpPAIbHOM Maclie), |
PEaKLUOHHYI0 CMeCh MepeMelnBaiu B TedeHue 30 MUHYT IpU KOMHATHOW TeMIepaType.
Hobasnsiin MOMCI (2,2 mi, 29,1 MMOJIb), U PEAKLIMOHHYIO CMECh MEPEMEIUBAIA B TEYCHUE
elle OAHOro yaca. PeakimoHHYIO cMech racuiid BOJOH U pacnpenensuiu Mexxay EtOAc u Bopmoit.
OObenuHeHHBIE OpraHuYeckue cyion cymmin Hax MgSO4 u KoHueHTpupoBaiu. HeounimeHHbIid
MPOAYKT OYHINAIN XpoMaTtorpadueii Ha CUIMKareye, 3aoupys ¢ rpaaueHToM EtOAc/rekcaHbl
(0-25% EtOAc), ¢ nonay4yeHueM S5-6pom-2-xyiop-3-(MeTokCUuMeTOKCH )-upuauna (4,8 r) B BUIe
0eNoro TBepAOro BEIIECTRA.

'H SIMP (CDCls) &: 8,14 (m, J=2,1 'y, 1H), 7,66 (x, J=2,0 T'u, 1H), 5,30 (c, 2H), 3,55 (c,
3H).

Cranus 2. Cmech 5-6pom-2-xnop-3-(meTokcumerokcn)mupuauHa (1 r, 3,96 mmons), 1-
(terparunpo-2H-nupan-2-un)-4-(4,4,5,5-rerpa-metui-1,3,2- qnnokcadoponan-2-wi)-1H-
nupasona (1,5 r, 5,40 mmons), kommiekca 1,1'-6uc(audennndocpuno)dpeppouennamnaaus(ll) c
nuxjiopmeranom (0,33 1, 0,40 mmonp) u anerata kamus (1,3 r, 13 MMOJIb) poOIyBaM APTOHOM.
Hobasnsimu 1,4-nquokcan (12 mim) 1 Boxny (3 MiI), U PEaKLMOHHYIO cMech Harpesaiu 1o 90°C B
TedyeHue 2 4acoB. PeakiMOHHYI0 CMeCh OXJIAXKIaIU 10 KOMHATHON TeMnepartypsl, puipTpoBanu

4yepe3 LEeNMUT U mnpombiBainu ¢ nomombio MeOH. Opranuueckue ciaou KOHLEHTPUPOBAIH, U
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OCTaTOK IMOJBEPrayid XxpomMarorpaduu Ha CUIMKarene, SJoupys ¢ rpaaueHToM EtOAc/rexcansl
(0-50% EtOAc), ¢ mnomydeHuem 2-xyop-3-(METOKCUMETOKCH)-5-(1-Terparuaponupan-2-mi-
nupason-4-wn)nupuausa (1,2 r, 93%).

MS m/z 324,2 [M+H]*,'H SIMP (CDCls) &: 8,20 (¢, 1H), 7,92 (c, 1H), 7,82 (c, 1H), 7,56
(n, J=2,0 I', 1H), 5,42 (7, J=6,6 I'u, 1H), 5,32 (c, 2H), 4,08-4,16 (m, 1H), 3,74 (T, J=11,2, 2,8
I'u, 1H), 3,55 (¢, 3H), 2,03-2,18 (m, 3H), 1,61-1,78 (m, 3H).

Cramus 3. Bo ¢unakoH 11 mpoBeneHUs peakiuil Moj BO3AEHCTBUEM MHUKPOBOJIHOBOIO
U3NydeHus: J00aBisid - 2-XJ10p-3-(METOKCUMETOKCH)-5-(1-TeTparuaponupaH-2- minapas3oi-4-
wn)nmupuaud (110 mr, 0,34 mmonb), TpuOytwia(tpulyruncranaun)ctanad (410 wmr, 0,71
MMOJIb, ), TeTpakuc(tpupenmindochun)namnanuii(0) (40 mr, 0,03 mmonb) u xnopua jutus (90
mr, 2,0 mmonb). Cmech npoaysanu apronom. JlobGaemsuin 1,4-guokcan (2 M), U peaKLHOHHYIO
CMeChb HAarpeBalil C HCIOJb30BAHUEM MHKPOBOJHOBOTO M3Jy4eHHs B TeueHHe 1,5 dacoB mpu
150°C. PeaknHMOHHYIO CMeCh OXJIAKIAIU JO KOMHATHOW TeMIepaTypbl, (QUIBTPOBAIN uepes
LEeJUT U mpoMbiBaik ¢ nomombto MeOH. Opranndeckue CiioM KOHLEHTPUPOBAH, U OCTATOK
OYMINAJIH KOJOHOYHOW XpomMaTtorpagueil Ha CHIIMKareje, SJIOUPYsT C TPagueHTOM
EtOAc/rekcansl (0-50% EtOAc), ¢ monydenuem 3-(MeTokcmMeTokcH)-5-(1-(terparuapo-2H-
nupas-2-un)- 1 H-mupazon-4-wmn)-2-(tpubytrncranann)nupuanaa (106 mr, 55%).

MS m/z 580,6 [M+H]*,'H SIMP (CDCls) &: 8,58 (c, 1H), 8,13 (c, 1H), 7,88 (c, 1H), 7,40
(c, 1H), 5,38-5,45 (m, 1H), 4,03 (ym g, J=11,6 I'u, 1H), 3,93-4,07 (M, 1H), 3,66-3,77 (m, 1H),
3,63 (¢, 1H), 2,16 (¢, 3H), 1,26-1,40 (m, 18H), 1,11-1,18 (M, 6H), 0,90 (1, J=7,3 'y, OH).

Cranus 4. Bo ¢naxkoH 11 mpoBeneHus: peakuuil 1moj BO3AeHCTBUEM MUKPOBOJHOBOTO
u3aydeHus: 100aBsun 3-(MeTokcuMeTokcn )-5-(1-(terparuapo-2H-nupan-2-un)- 1 H-nupazon-4-
wn)-2-(tpubyruncranawi)-mupugue (0,11 1, 0,19 mmons), 6-x70p-3-(2,2,6,6-TeTpaMeTHi-
nunepunud-4-mn)-3H-[1,2,3]rpuazonol4,5-c|nupugaszux (300 MT, 0,10 MMOJIb),
tetpakuc(tpudenundocdun)nammanuii(0) (12 mr, 0,01 mmonb) u 1,4-nuokcan (2 m). Yepes
cMech 0apOOTHPOBAIM aprOH U HArPEBAIU C UCIOJIb30BAHUEM MHKPOBOJHOBOTO H3JIYYEHUS B
tederne 1,5 ugacoB mpu 150° C. PactBopurens ypansiay, U HEOUYHUINEHHYIO CMECh OUHWLIAIU
xpomatorpadueit Ha cunukarene, ucnonbsyss MeOH/CH,Cl, (0-15% MeOH), ¢ nony4eHuem 6-
(2-(merokcumeTokcu)-4-(4-metun- 1 H-umunazon- 1-wn)penmn)-N-merun-N-(2,2,6,6-
teTpamerwanunepunua-4-mn)-1,2.4-rpuasun-3-amuna (0,04 r, 72%) ¢ He3HAYUTEITbHBIMU
npumecsamu. MS m/z 548,6 [M+H]". CoenuHenne MCroib30Balu Ha CIEAyIOIIEH cTaguu 0e3
JONOJIHUTEIIbHON OYUCTKH.

Cranus S. K pactBopy 6-(2-(merokcumerokch)-4-(4-merun-1H-umunazon-1-ni)penmn)-
N-metun-N-(2,2,6,6-rerpamermnnunepuann-4-mn)-1,2,4-rpuasun-3-amuna (0,02 r, 0,04 mmorb)
B MeOH (0,5 mu) nobasmsumu 4,0 M HCI B nuokcane (1 mur). CMmech nepememnnBany B TeueHue |
Yyaca IMpU KOMHATHOW Temmeparype. PacTBopuTens yoansiay, U HEOUUIIEHHYIO CMECh OYMIIAIN
xpomarorpadueli Ha cuimkarene, smoupys ¢ rpaguentom MeOH/CH,Cly (0-15% MeOH), ¢
MOJyYEHUEM 5-(1H-mmupazon-4-un)-2-(3-(2,2,6,6-rerpamermnmunepunut-4-ui)-3H-
[1,2,3]tpuazomno-[4,5-c|mupunasun-6-un)mupuann-3-ona (7 Mr) B BHAE KEJITOTO TBEPAOTO

BCIICCTBA.
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MS m/z 420,5 [M+H]*,'H SIMP (meranon-ds) &: 9,13-9,20 (v, 1H), 8,48 (c, 1H), 8,17 (x,
J=8,9I'y, 1H), 7,56 (m, 2H), 5,97 (dt, J=11,1, 5,5 I'u, 1H), 2,65-2,75 (m, 4H), 1,77-1,80 (m, 6H),
1,64 (c, 6H); 3H ne obHapy>xusanuce (1 OH u 2 NH).

IIpumep 33
ITonyuenue coennnenus 136
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Cramusi 1. 1-Terparuaponupan-2-ui-4-(4,4,5,5-rerpamerun-1,3,2-quokcaboposan-2-
win)nupason (5,57 r, 20,0 mmonb), S-6pom-2-xnop-3-proprmupunut (4,01 r, 19,05 mmons), [1,17-
ouc(nudpenunn-pochuno)peppouen(auxiopnamiaauii(Ill) (493,4 mr, 0,60 mmons), 1,4-nuokcan
(20,0 mu) m BoxmHBIH pacTBOp KapOonara kamust (2,0 M, 12,0 mu) cmemmBany, NpoORyBajH
aproHoM u mnepememnBanu npu 80°C B TeueHne 3 vacoB. PeakuUMOHHYIO CMecCh
KOHLEHTPUPOBAJIM, M OCTATOK OYMINAINM Xpomartorpadguell Ha CHIHMKarene, >JIIOUPYS C
rpaguentom  EtOAc/rekcanbr  0-60% EtOAc), ¢ mnonydenuem 2-xyop-3-¢prop-5-(1-
TeTparuaponupan-2-uinupason-4-un)mupununa (3,89 r, 73%). MS m/z 282,3 [M+H]".

Cranus 2. Xnopun nvukensa(Il) (484,4 wmr, 2,04 mmons), Tpudenundochun (2,14 r, 8,14
mmodb) U N, N-gumernndopmamun (11,0 M) cMermBaiy, Aera3supoBalid ¢ MOMOIIBIO aproHa,
3areM nepememuBamu npu S0°C B Teuenue 45 munHyT. JobaBmsum 2-xmop-3-¢rop-5-(1-
TeTparuaponupaH-2-uianupa3oi-4-um)mapuausa (286,7 mr, 1,02 mmonb) u 3-x7mop-7-(2,2,6,6,-
TeTpaMeTuiI-4-nunepunun)-3,6-guruaponuppono-[2,3-clrupunasus (300,0 mr, 1,02 mmons),
PEAKIMOHHYIO CMECh AETa3supOBAM C MOMOLIBIO aproHa W 3areM nepemermsanu npu S0°C B
TeueHue 16 uacoB. PeakimmonHyio cmech pacnpeneisumn mexnay CHoCl,, MeOH, coneBbim
pPacTBOPOM M BOAHBIM PacTBOPOM ruapokcuaa ammonus (30%) (mpubmmsurensro 9:1:5:5).
Bonnsiii cnoii nBa pasa skctparmposanmn cmecbto CHoCl/MeOH (9:1), u oOwpenuHeHHbIE
opranuueckrue (aspl TPOMBIBAIM COJNIEBBIM pacTBopoM, cymuian Hax NaSOs u 3arem
¢unbTpoBanM M KOHLEHTpUpoBamu. OCTaTOK OYMIIANIM Xpomarorpaduel Ha CHIIMKarene,
smoupys ¢ rpanueaTtom MeOH/CHLCl, (0-30% MeOH ¢ 2,5% no odvemy ¢ noGaskoii 30%

BOJIHOT'O PacTBOpa TMAPOKCHIA aMMOHUS), ¢ nodydeHueM 3-[3-¢prop-5-(1-rerparuapo-nupas-2-
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winupaszon-4-un)-2-mupunmil-7-(2,2,6,6-rerpameTii-4-nunepunamn)-5,6-gurugponuppoiol 2,3-
c]mupunasuna (735,0 mr, 19%). MS m/z 506,4 [M+H]".

Craaus 3. 3-[3-Prop-5-(1-TeTparuaponupan-2-uanupason-4-uin)-2-nupuaun|-7-

(2,2,6,6-Terpamernin-4-nunepuani)-S,6-muruapo-nuppono[2,3-cjmupunasus  (413,7 wmr, 0,82
MMOJIb) PacTBOPSIM B METAaHOJBHOM pacTBope Merokcuaa Hatpus (25 macc.%, 15,0 miu) u
nepememnBaiu npu S0°C B TeueHue 3 4acoB. PeakIMOHHYIO CMeECh pacHpefessuia MEXIy
CHxCl, u H,O, Bommbli cnoit skctparupoBanu ¢ nomompio CH,Cl,, u oObenuHeHHBIE
opranuueckue cion cymwin Haa NapySOs, ¢GuiabTpoBanu U KOHIEHTpupoBain. (OCTaToOK
CMELINBAJIN C TUOKCUIOM MapraHua (aKTUBUPOBaHHBIM, 3,56 T, 41,11 mmois) B CHLCl, (6,0 M)
u mnepememmBaid npu S0°C B repMeTH3MpoBaHHOH mpoOupke B TeyeHne 16 Yacos.
PeakunoHHy10 cMech (PHUIBTPOBAIM Y€Pe3 LENUT U CIOJACKUBAIA MHUHUMAIBHBIM KOJHYECTBOM
CHCl,. @unbTpaT CMEMIMBAIU ¢ AMOKCUAOM MapraHia (aKTHUBHPOBAHHBIM, 3,7 T, 42,5 MMOJIb) U
nepemernuBaiy npu 60°C B repMeTU3NpOBaHHON MPOOHUpKe B TeueHHe 24 yacoB. PeakMOHHYIO
cMech (QuIbTpOBAIM Yepe3 wenuT, crnonackuBanmu ¢ nomomisio CH,Cl,/MeOH, u ¢unmbrpar
KoHueHTpupoBaimd. OcraTok ouumanu Xxpomarorpadueil Ha CHIHKareie, >SJIOUPYS C
rpaguearoMm MeOH/CH,Cl, (0-100% MeOH ¢ 2,5% mno obbemy ¢ mobaBkoit 30% BOIHOTO
pacTBOpa THAPOKCHIA AaMMOHHs), C TNOJy4eHHeM 3-[3-merokcu-5-(1-terparunpo-nupas-2-
winupaszon-4-un)-2-mupunui|-7-(2,2,6,6-rerpameTui-4-nunepu g ) muppoio[ 2,3-c]-
nupunasuna (47,3 mr, 11%). MS m/z 516,3 [M+H]".

Cramusi 4. 3-[3-Metokcu-5-(1-TeTparuaponupaH-2-wimupa3on-4-mui)-2-napunui]-7-

(2,2,6,6-Terpamerni-4-nunepuaun)nmuppono[2,3-c]-nmupunazus (47,3 wmr, 0,09 wmmonp) u
tpudpomun 6opa (1,0 M B CH,Cl,, 2,0 mi, 2,0 MMonb) OOBEAMHAIN U NEPEMEINBAIN MIPU
KOMHATHOW Temmeparype B aTtmocdepe aproHa B TedeHue 20 4acoB. PeakIMOHHYIO CMeCh
racu ¢ nomoupto MeOH u konnentpuposanu. Octatok moasepraiu xpomarorpapuu Ha
xononke C18 ¢ obpartuenHol ¢azoii, smoupyst ¢ rpaaguertom 0-100% CH;CN B H,O (noGaska
0,1% mno obvemy TFA), ¢ mnoaydenuem 5S-(1H-numpazon-4-um)-2-[7-(2,2,6,6-rerpamerun-4-
MUIEePUINIT)TUPPOIIo[2,3-cmupuna3un-3-ui |nupuaus-3-ona guruapo-xmaopuaa (33,6 mr, 75%).

MS m/z 418,4 [M+H]*, 'H IMP (meranon-ds) &: 9,53 (c, 1H), 8,79 (x, J= 1,8 T'u;, 1H),
8,71 (m, J=3,1 I'u, 1H), 8,67 (yurc, 2H), 7,86 (¢, 1H), 7,20 (n, J= 3,4 I'u, 1H), 5,57 (T, J= 13,1,
2,8 'y, 1H), 2,61 (1, J= 13,1 I'u, 2H), 2,42 (nn, J= 13,4, 2,7 I'u, 2H), 1,74 (c, 6H), 5,55 (c, 6H), 3
H ne obnapy:xusanuch (2 NH u OH).

[Ipumep 34
ITonyuyenue coequnenus 141
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Cranus 1. I'ekcarunpar xiopuna Hukensa(Il) (515,8 mr, 10,6 mmons), Tpudenmndpochun
(11,1 1, 42,3 mmonp) u N, N-gumerun-popmamun (52,5 mMi1) CMEUIMBAIH, OEra3upoOBaIH C
MIOMOIIBIO aprOoHa M 3aTeM nepemermuBany npu S0°C B Teuenne 45 munyT. JoOaBmsum 2-x10p-
3-¢pTop-5-(1-Terparuaponupan-2-unanupaszoi-4-umnupuans (1,49 r, 5,3 mmonb) u 6-xmop-N3-
(2,2,6,6-Terpamernin-4-nunepuani)-nupuaasus-3,4-muamus (1,5 1, 5,3 MMONB), peaKLIMOHHYIO
CMeCh JAerasupoBajii € MOMOLIBK aproHa u nepemewmnsaiu npu 50°C B TedyeHue 16 4dacos.
Peakumonnyio cmech pacmpenensiu mexay CH,Cl,, MeOH, coneBbiM pacTBOpOM U BOAHBIM
pacTtBopoM runpokcuna aMMmoHus (30%) (mpubmusurensHo 9:1:5:5). BonHelii cioit nBa pasa
skctparupoBamn  cmeceto  CHoClL/MeOH  (9:1), m oOwvenuHeHHble opraHuueckue (asul
IPOMBIBAJIM COJIEBBIM PAcTBOpOM, cymrmian Han NaxSOs, GuibTpoBamy M KOHLEHTPUPOBAJI.
Ocrarok moxaeepranu xpomarorpadpuu Ha kojoHke C18 ¢ oOpauienHoi (aszol, smoupys ¢
nomometo 0-100% CH3CN B HO, ¢ mnonyuenuem 6-[3-¢pTop-5-(1-Terparuaponupan-2-
winupason-4-un)-2-mupunui]-N3-(2,2,6,6-rerpameTin-4-nunepuani ) Iupuaa3ul-3,4- tnaMuHa
(540,0 mr, 21%). MS m/z 495,5 [M+H]".

Craqua 2. 6-[3-Drop-5-(1-TerparugponupaH-2-winmupazon-4-wmn)-2-nupuaui|-N3-
(2,2,6,6-Terpamernin-4-nunepuani)mupuaasu-3,4-nuamud (102,0 mr, 0,21 MMoJb) pacTBOPSUTH
B METAHOJIBHOM PacTBOpPE MeTOKcuaa Hatpus (25 macc.%, 4,0 mu) u nepemernBanu rpu S0°C B
TeueHne 2 yacoB. PeaknmonHyio cmech pacnpenensin mexay CHoCl, u H,O, Bonnblil crioit
skcrparupoBai ¢ momoinpio CH,Cly, u oObeauHeHHbIE OpraHWUYECKHe CJIOW CYIIMIIH HaJ
Na,SO4, ¢unprpoBam u KoHUeHTpupoBamu. OCTaToKk ouuimanau xpomarorpaduei Ha
cunukarene, smoupyst ¢ rpagueatom MeOH/CH,Cl, (0-100% MeOH c¢ 2,5% mo o0wemy ¢
nobaskoii 30% BOIHOTO pacTBOpa TMIPOKCHIA aMMOHHUs), C MOTydeHueM 6-[3-merokcu-5-(1-
TeTparugpOnupaH-2-uamupas3on-4-un)-2-nupuami]-N3-(2,2,6,6-rerpamernn-4-
NUnepuaAnI)Iupuaa3un-3,4-nuamuna (48,1 mr, 46%). MS m/z 507.4 [M+H]".



185

Crapgusa 3. 6-[3-Mertokcu-5-(1-rerparugponupan-2-uanupazon-4-mn)-2-nupumu|-N3-
(2,2,6,6-Terpamernin-4-nunepuann)nupunasud-3,4-nuamua (48,1 mr, 0,095 mmons), N, N-
mumermndopmamun (3,0 mu) u pearernr bpenmepeka (0,2 mu, 0,99 Mmonb) cmemmuBamu u
nepememnBanu npu 100°C B Tedenue 20 MuHyT. PeaklMOHHYHO CMeChb KOHLEHTPHUPOBAJIH
nocyxa. Ocratok pacnpenensiii mexnay coyieBbiM pactBopoM u CHpCl,, u BonHbIl cioi
skctparupoBamun ¢ nomouibto CHyCly,, OObenuHeHHble OpraHUYECKHE CJOW CYIIWIA Haj
Na,SOs, ¢QunapTpoBaASIM M  KOHLEHTPUPOBAIM C  IOJydeHHeM  3-[3-mertokcu-5-(1-
TETPAruAPONUpPaH-2-uamupason-4-un)-2-nupuaui|-7-(2,2,6,6-reTpaMme ThiI-4 - TUnepu I )-
umunaszo[4,5-cmupunasuna (50,9 mr, 104%). MS m/z 517,3 [M+H]".

Cramusa 4. 3-[3-Metokcu-5-(1-reTparuaponupan-2-uinupa3o-4-muin)-2-nupuami|-7-
(2,2,6,6-Terpamernin-4-nunepuanin)umuaaszol4,5-c]-nupunazua (50,9 wmr, 0,099 wmmonb) wu
tpudpomux 6opa (1,0 M B CH,Clp, 2,0 My, 2,0 MMOJIB) CMEIIMBAIM U NEPEMEIINBAIN MPU
KOMHATHOW Temreparype B atmocdepe aprona B TedeHue 16 vacoB. PeakumoHHYHO CMech
raciiin B MeOH u konunentpuposamu. Ocratok ounimanu Ha kosoHke C18 ¢ oOpareHHOi
daszoii, smoupyst ¢ momoirsio 0-100% CH3CN B H,O (mobaska 0,1% no odvemy TFA), u 3aTem
NoABEpraiy XpoMarorpaduu Ha cCuiMKaresne, 3Joupys ¢ nomomsio 0-100% MeOH (2,5% mo
obwvemy nobasku 30% BogHOTO pacTBopa ruapokcuaa ammonusi) B CH,Cl, ¢ monyuenuem 5-(1H-
nupazon-4-mn)-2-[7-(2,2,6,6-terpamerin-4-nunepunuin)uMuaa3of 4, S-c lnupugasus-3-
wi|mupuans-3-omna (12,3 mr, 25%).

MS m/z 419.4 [M+H]*; 'H SIMP (meranon-ds) 8: 9,28 (c, 1H), 9,22 (c, 1H), 8,71 (c, 1H),
8,52 (¢, 2H), 8,01 (¢, 1H), 5,50 (br t, J= 12,7 ', 1H), 2,67 (br t, J= 13,0 I'y, 2H), 2,41 (ym.z, J=
11,6 I'n, 2H), 1,64 (c, 6H), 1,56 (¢, 6H), 3 H ne obnapysxuBamcs (2 NH u OH).

IIpumep 35
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Cragusi 1. 1-Terparugponupan-2-ui-4-(4,4,5,5-rerpamerun-1,3,2-quokcaboposan-2-
win)nupaszon (105,0 mr, 0,38 mmons), 4,7-nubpom-1H-6en3orpuazon (195,7 mr, 0,71 mmons),
[1,1’-6uc-(mudenunndpocpuno(peppoueH]|nuxnopnamnaani(Ill) (16,1 mr, 0,020 mmomns), 1,4-
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nuokcaH (2,0 mu1) u BoxmHBIM pacTBOp KapOonar kamus (1,0 M, 1,0 mu) cmemuBanu u
nepememnBanu npu 80°C B TedeHue 16 yacoB. PeakLIMOHHYIO CMeChb paclpenesav MeEeXIy
EtOAc, HO u AcOH, u BoaHblli cioil OauH pa3 sKkcTparuposaiu ¢ nomoupo EtOAc.
OOpenuHeHHble OopraHuueckue ciou cyumau Hajg NaSOy4, GunbTpoBanu U KOHLIEHTPUPOBAIH.
Ocrarok ouniianu xpomarorpaduel Ha cunukarene, >3moupys ¢ rpagueHToM EtOAc/rekcansi 0-
100% EtOAc), c¢ mnonyueruem 7-Opom-4-(1-terparuaponupan-2-unnupason-4-ui)-1H-
6enzorpuaszona (67,6 mr, 51%). MS m/z 348,2 [M+H]".

Crapus 2. 7-bpom-4-(1-terparugponupan-2-unmnupa3on-4-un)-1H-6enzorpuazon (67,6
mr, 0,19 mmonb), kapbonar nesmst (238,5 wmr, 0,73 mmonb), aneronutpun (2,0 mi) u 1-
(xmopmetuin)-4-merokcudenszon (70,0 mxi, 0,516 MMONB) CMEUIMBAIN U MEPEMEINNBAIH TIPH
KOMHATHOW Temmeparype B TeueHHe 18 4dacoB. PeaklMOHHYXO CMeChb KOHLIEHTPUPOBAIH, U
ocraTok pacnpenensiin mexay EtOAc u H,O. Bomublil cnoil skcTparupoBaiu OIUH pa3 C
nomotneio EtOAc, n 00beTMHEHHBIE OpTaHUYecKue CiIou cyurmii Hax NapSOy, dunsrpoBanu u
koHLeHTpupoBanu. OcraTok oummanu xpomarorpadguell Ha CHIMKareie, OIIOUPYS C
rpagueHToM  EtOAC/rekcanst  (0-100%  EtOAc), ¢ mnonyueHuem  7-Opom-1-[(4-
MeToKcu(peHmT)MeT |-4-( 1-rerparugponupan-2-ui-nupas3on-4-un)-6enzorpuazona (26,4 wr,
29%). MS m/z 490,3 [M+Na]".

Cranusa 3. 7-bpowm-1-[(4-merokcudenmn)mernn|-4-(1-reTparugpo-nupan-2-mimmupason-
4-um)benszorpuazon (26,4 mr, 0,056 MmoIb), xmop(2-qunukiorekcniapochuHo-2’,6’- TMMETOKCH-
1,1’-6upennn)[2-(2’-amuno-1,1’-0ndennn) |namraguit(ll) (4,8  wmr 0,0065  mmounb),

ouc(nurakonaro)audop (18,5 mr, 0,072 MMonb) u anerar kanus (BbicymeHHbIH npu 250°C mox

2

BaKyyMOM HEIOCPEACTBEHHO mepea ucnojb3oBanuem, 21,7 mr, 0,22 mmons) u 1,4-nuokcan (1,0
MJT) CMELIMBAJIH, AEeTra3upoBaJd ¢ IMOMOLIbIO aproHa u nepemeunsanu npu 110°C B teyenue 1
yaca. JloGaBmsun 6-xmop-3-(2,2,6,6-Terpamernn-4-nunepuani)tpuasonol4,5-cnupunasua (13
npumepa 13, cramus 2, 16,6 mr, 0,0563 wmmonb), xnop(2-auuuknorekcuidocduno-2’,6’-
numerokcu- 1,1’ -6udennn)[2-(2’-amuno- 1,1’ -6udenmm)namnaauii(Il) (4,1 mr, 0,006 mMmons) u
BOJHBIN pacTBOp kapOoHaTa kanmus (1,0 M, 0,5 mut), pacTBOp Aera3upoBaid ¢ MOMOIIBIO aproHa
u 3areMm nepememuBanu npu 80°C B TeueHue 64 dacoB. PeakMOHHYIO CMECh pacmlpeaessuiu
mexny EtOAc u H,O, u BomHblii cioff skcTparupoBaiu ofauH pa3 ¢ nomoubio EtOAc.
OObenuHeHHbIe OpraHuueckue ciou cyury Hag NapSO4, GuiIbTpoBaIM U KOHIEHTPUPOBAIH.
Ocratok ounmany xpoMatorpadueit Ha cumkarene, moupys ¢ rpaaueaTom MeOH/CH,Cl, (0-
30% MeOH), c¢ mnonyuenuem 6-[3-[(4-meTroxcudennnm)meru]-7-(1-Terparuaponupan-2-
winupas3on-4-un)-oensorpuazon-4-uin|-3-(2,2,6,6-reTpamMe TiiI-4 - TUNEPUIII ) TpUa30J10-[4,5-
c]nupunasuna (9,2 mr, 25%). MS m/z 648,7 [M+H]".

Cramusa 4. 6-[3-[(4-Merokcudenun)mernin|-7-(1-rerparuapo-nupan-2-winupaszomn-4-
win)oen3zorpuazon-4-mil-3-(2,2,6,6-rerpameri-4-nunepunun)tpuazono(4,5-c jrupunazun - (9,2
mr, 0,014 mMMmonb) pacTBopsiin B Tpu(pTOpyKCycHON Kucmore (2,0 Mi1) M mepeMernBaii Mpu
60°C B TeueHue 2 4acoB. PeaklMOHHYIO CMeChb KOHLIEHTPUPOBAJIU JIOCYyXa, U OCTATOK
noaseprany xpomarorpadun Ha kononke C18 ¢ oOpatenHoit $asoi, smoupyst ¢ momorso 0-
100% CH3CN B H,O (no6asxka 0,1% no od6vemy TFA), ¢ nonyuenuem 6-[7-(1H-nupazon-4-num)-
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3H-6en3orpuazon-4-unl-3-(2,2,6,6-reTpameTii-4- munepuaniI) Tprazoo-[4,5-c |[nupunasux-
2,2,2-rpudropykcycHoit kucnotsl (1,7 mr, 21%).

MS m/z 444,5 [M+H]*; '"H SIMP (meranon-ds) 8: 9,24 (yur.c, 1H), 8,64 (c, 2H), 8,37-8,41
(m, 1H), 791 (m, J=7,6 I'u, 1H), 6,03 (ann, J= 16,1, 10,8, 5,5 I'u, 1H), 2,66-2,74 (M, 4H), 1,76-
1,85 (m, 6H), 1,61-1,70 (M, 6H), 3 H He oOnapy:kuBauch (NH).
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Cranus 1. K pactBopy merun 2-runpokcuanerara (218 wmr, 2,37 mmons) B8 THF (3 mum)
nobGassimu NaH (93 wmr, 2,33 mmors, 60 mace.%) npu 0°C. PeakiimoHHYIO CMeCh IepeMenInBain
B TeueHre 30 muHyT npu 0°C, U MONYYEHHYIO CYCHEH3HIO MEIJIEHHO N00aBIsUIM K PacTBOPY
metun 4,6-guxnopnupunasus-3-kapookcunara (500 mr, 2,37 mmons) B THF (3 mun) mpu 0°C.
Cwmech nepemernnBaiu B TeueHue 30 MUHYT IpU KOMHATHOM TeMriepatrype. PeaklioHHYI0 CMeCh
racujii HachIeHHbIM BOAHBIM pactBopoM NH4Cl u pazbasnsnu ¢ nmomompro EtOAc u H,O.
Opranmueckyro ¢asy cymwmin Hag Na,SOs u  xoHuentpuposaiau. OCTaTok OYMINAIH
xpomarorpadueli Ha cunukarene, smoupys ¢ rpagueHTroM EtOAc/rekcansr (20-50% EtOAc), ¢
MIOJIy4eHHUEM METHJT 6-XJIop-4-(2-MeTOKCHU-2-0KCO-3TOKCH )TupUaa3uH-3-kapookcunata (284 wr,
46%) B BUze Oesoro TRepaoro BemecTsa. MS m/z 261,4 [M+H]".

Cragusa 2. K pacrBopy Mmetun 6-xyop-4-(2-MeTOKCH-2-0KCO-3TOKCH )TUPHIa3UH-3-
kapOokcunara (284 mr, 1,09 mmons) 8 THF (11,0 M) moOGaBisuii 1o KaruisiM METOKCHI HATPHUsT
(0,22 mn, 1,2 mmonsb, 5,4 monws/n B MeOH) npu koMHaTHO# Temnepatype. PeakInOHHYIO CMeCh
nepemMelnBaIi NP KOMHATHON TeMIepaType B Te4eHue 15 MUHYT, 3aTeM racuiv ¢ MOMOLIBIO |
M HCl Cwmecp pacnpenemsuin mexxny H,O m EtOAc, u opranmdeckue ¢assl cobupanu u
NPOMBIBAIM COJIEBBIM PACTBOPOM M KOHLEHTPUPOBAIM C TMOJYYEHHEM METHN 3-XJop-7-
ruapokcudypo[3,2-c]-nmupunasun-6-kapdokcunara (230 mr, 92%) B BUzme KeITOBATO-O€I0OT0
TBEpAOro BemecTsa. MS m/z 229,2 [M+H]".

Cranus 3. Cwmech KOMILJIEKCa 1,1'-6uc(nudenmndochuno)bepporeH-

nawtaguii(I)auxnopuna ¢ nuxmopmeranom (18 mr, 0,022 mmons), 4-(3-(METOKCHMETOKCH)-4-
(4.,4,5,5-Terpamern-1,3,2-nuokcadoponan-2-nin)penun)- 1 -(rerparuapo-2H-nupan-2-un)- 1 H-
nupazona (118 wr, 0,29 wmmonp), Merun 3-xyop-7-ruppoxkcudypo|3,2-c]nupunasus-6-

kapOoxcunara (50 mr, 0,22 mMmonb) u BoxHoro pactsopa 2 M K»>COs (0,22 mi, 0,44 mmonb) B
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nuokcane (1 mir) moxsepranu 6apOOTHPOBAHUIO APTrOHOM B TeueHue 10 MUHYT, 3aTeM HarpeBaju
10 90°C B TeueHue 3 4acoB. PeakIIMOHHYIO CMeCh OXJaXAalu 0 KOMHATHON TeMIepaTyphl U
¢unbTpoBaNmM Yepe3 LenuT, npombiBasi ¢ nomomblo MeOH. Opranmueckue ciou
KOHLIEHTPUPOBAJIM, M OCTATOK OYHMINAIM Xpomartorpadueil Ha CHIMKarene, SJIOHPYsS C
rpaaguesToM MeOH/CH,Cl, (5-20% MeOH), ¢ nonyuenunem metun 7-rufipokcu-3-(2-(MeTokcu-
meTokch)-4-(1-(terparunpo-2H-nupan-2-wmn)- 1 H-upason-4-wmn)denwn)-pypo|[ 3,2-
c]nmupunazun-6-kapookcunara (75 mr, 71%) B BuIe CBETIO-KOPUYHEBOTO TBEPAOIO BELIECTBA.
MS m/z 481,4 [M+H]".

Cranusa 4. K pactBopy Merun 7-rUnpokcu-3-(2-(MeTokcu-merokcu)-4-(1-(terparuapo-
2H-nupan-2-wmn)- | H-nupazon-4-wn)pennn)-¢pypo[ 3,2-cJnupunazun-6-kapookcmnara (280 wr,
0,58 mmonb) B DMSO (7 mu) noGasnsimn Boxublil pacteop 1M NaOH (1,5 mu, 1,5 mmons).
Peakumonnyro cmech HarpeBanu no S0°C B Teuenne 1 uaca, 3aTeM OXJIaXKJaJid 10 KOMHAaTHOU
temneparypsl. Jlobasmsiu DMF (7 mi), Cs,COs; (360 mr, 1,1 mmons) u 1,1, 1-Tpudrop-N-
¢dennn-N-((tpudropmernn)-cynpponmn)MeTancynbporamun (300 mr, 0,84 mMmonb), U cMech
nepeMeInuBaId NpPU KOMHATHOW Temmeparype B TedeHHe | daca. PeaknmoHHYIO cMech
pacnpenensimn mexay CH,Cl, u HyO, u BomHBIN CJI0M 3KCTParupoBajy ONWH Pa3 C MOMOIIBIO
CH,Cl,. Opranuyeckyto a3y cymmmu Hag Na,SO,, KOHLEHTPUPOBAIH, U OCTATOK OYHINAJIH
xpomarorpadueli Ha cuukarene, smoupys ¢ rpagueHTroM EtOAc/rekcansr (20-60% EtOAc), ¢
MOJIyYEeHUEM 3-(2-(merokcumeTokcn)-4-(1-(terpa-runpo-2H-nmpan-2-un)- | H-nupazon-4-
wn)bernn)pypo|3,2-clnupunasun-7-un rpudropmerancynbdonara (43 mr, 13%) B Bune Oenoro
TBEpAOro BemecTsa. MS m/z 555,2 [M+H]".

Cramusi 5. Cwmech 2,2,6,6-terpamernin-4-(4,4.5,5-rerpamernn-1,3,2-quokcadopomnan-2-

wn)-1,2,3,6-TerparuaponupuanHa (27 Mr 0,10 MMOJIb), KOMILIEKCa 1'-

ouc(nudpenundpochuno)peppouen-namtaauit(Il)nuxnopuna ¢ auxiaopmeranom (7 wmr, 0,0085
MMOJIb), 3-(2-(merokcumerokcn)-4-(1-(rerparuapo-2H-nupan-2-mn)- 1 H-nupason-4-
wn)pennn)dypo[3,2-clnupunazun-7-un  tpudropmerancyabponata (43 wmr, 0,078 mMmonb) u
BonHOro pacteopa 2 M K,CO; (0,12 mi, 0,24 mmonb) B muokcane (0,5 mu) moxmsepraiu
OapboTHPOBaHUIO aproHOM B TeueHue 10 MuHyT, 3aTeM HarpeBaju 10 90°C B TeyeHHe 2 4acoB.
PeakunoHHYI0 CMeCh OXJIaKIalld 1O KOMHATHOH TeMmmnepaTrypbl M (PUIBTPOBAIN Yepe3 LEJIHT,
npombiBasi ¢ mnomombid MeOH. Opranudeckue cion coOUpaimy, U OCTaTOK OUYHIIAIU
xpomartorpadueit Ha cuukarene, 3moupys ¢ rpagueatom MeOH/CH,Cl, (0-50% MeOH), ¢
MOJIy4YEeHUEM 3-(2-(meTokcumeTokcn)-4-(1-(terparuapo-2H-nmupan-2-wun)- | H-nupazon-4-
wn)bennn)-7-(2,2,6,6-rerpamerni-1,2,3,6-terparuaponupunus-4-un)-¢ypo[ 3,2-c jnupunazuna
(7 mr, 16%) B Bune sxentoit mueHku. MS m/z 544,5 [M+H]".

Cramusa 6. 3-(2-(Merokcumerokch)-4-(1-(terparunpo-2H-nupan-2-un)- 1H-nupazon-4-
wn)bennn)-7-(2,2,6,6-rerpamerni-1,2,3,6-rerparuaponupunus-4-un)ypol[ 3,2-cJmupunazun (7
mr, 0,013 mmonsb) pacteopsuin B MeOH (0,5 mut). HobGasmsuimn HCI (0,3 mut, 1,2 mmons, 4M B
OUOKCAaHE), W PEaKUUOHHYI cMech mnepememuBaan npu 40°C B Teuenune 30 MUHYT.
PeakunoHHy10 cMeCh KOHLIIEHTPUPOBAIM, U OCTATOK OYHMINAIM KOJIOHOYHOH xpomarorpadueii ¢

oOpamenHoi (¢azoi, smoupyss ¢ nomoupio 0-100% MeCN/H,O (0,1% TFA). Ilpomykt
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pacteopsimi B HC1 (2 mi, 1,25 M B MeOH) u xoHueHTpupoBanu ¢ noiaydenuem S-(1H-nupason-
4-un)-2-(7-(2,2,6,6-rerpameruin-1,2,3,6-rerparugponupuans-4-mn)-¢pypo| 3,2-c jnupunazus-3-
win)peHoIa THAPOXJIOpHIA B BUE JKeNTo! tuieHkH (2,0 mr, 34%).

MS m/z 416,5 [M+H]*; 'H SIMP (meranon-ds) &: 8,96 (c, 1H), 8,81 (c, 1H), 8,39 (yurc,
2H), 7,92 (n, J=8,2 I'u, 1H), 7,47 (n, J=7,6 I'u, 1H), 7,40 (c, 1H), 7,19 (¢, 1H), 2,85 (c, 2H), 1,72
(c, 6H), 1,60-1,66 (M, 6H), 3 H He oOnapy:kuBamuck (2 NH u OH).
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Cramusa 1. Cmecy Pdy(dba)s (4,3 mr, 0,0047 mmons), (Me)stperOytunXPhos (5,8 wr,

==

0,012 mmons), tonyona (0,6 mu) u 1,4-nuokcana (0,15 mur) moaeepramu OapOOTHPOBAHHIO
aproHom, 3areM HarpeBaimu 10 120°C B TedeHHMe 5 MHUHYT U OXJIAKAAIH 1O KOMHATHOMU
temnepatypbl. JloGasnsmn Oe3Bomubiii KiPO4 (41,0 mr, 0,19 mmons), Tpuazon (9,5 mr, 0,11
MMOJIb), 1 3-(merokcumerokcn)-4-(3-(2,2,6,6-rerpamernnnunepunun-4-min)-3H-
[1,2,3]rpuazonol4,5-c]-mupunasus-6-nn)penun tpudropmerancynbponar (npumep 13, craaus
4, 50,0 mr, 0,091 MMOJB), U PEAKLMOHHYID CMECh MOABepraju OapOOTHPOBAHHIO aprOHOM H
nepememnBanu npu 120°C B teuenue 2 uacos. Ilocne 3aBeplieHusi mepeMelIMBaHMs, CMECh
OXJIXKAJIHM 10 KOMHATHOM TeMIlepaTyphl, KOHLIEHTPUPOBAJIN, U OCTATOK OYUINAIH KOJOHOYHOM
xpomatorpadueil Ha cwmukarene, smoupys ¢ rpaguentom MeOH//CH,Cl, (0-30% MeOH), ¢
MOJIyYEHHEM 6-(2-(merokcumerokcu)-4-(2H-1,2,3-tpuazon-2-un)pennn)-3-(2,2,6,6-
terpamerunnunepunuH-4-un)-3H-[1,2,3 |tpuazono(4,5-cJnupunazuna (30,0 mr, 71% BbIXOH) B
BHJIE CBETJIO-KENTOro TBEPOro BemecTsa. MS m/z 464,4 [M+H]".

Craqua 2. 6-(2-(Merokcumerokcn)-4-(2H-1,2,3-tpuazon-2-un)-pennn)-3-(2,2,6,6-
terpamerunnunepuaud-4-un)-3H-[1,2,3 |tpuazono-[4,5-cJnupunasun (30,0 mr, 0,065 mmonb)
pactBopsutn B MetaHoJie (0,5 mi) u godassim HCI B nuokcane (1,0 mi, 4,0 Mmmons, 4,0 MoJb/i).
Peaximonnyo cmech nepememuaiu npu 45°C B TedyeHue 1 4yaca U 3aTeM KOHLEHTPUPOBAJIU.
OcraTok ouHMImaNM KOJOHOYHOH Xpomartorpadueil Ha CHIIMKAareie, JJIOHPYS C TPATUEHTOM
MeOH/NH,OH/CH,Cl, (0-30% MeOH/2,5% NH4OH), ¢ mnonyuennem 2-(3-(2,2,6,6-
terpamerwanunepuaua-4-mn)-3H-[1,2,3 rpuazono[4,5-c]-mupunazun-6-un)-5-(2H-1,2,3-
Tpuazon-2-un)perona (19,0 mr, 70% BbIXOI) B BHIE JKEJITOTO TBEPAOTO BEIIECTBA.

MS m/z 420,5 [M+H]*; "H SIMP (meranon-ds) &: 9,09 (c, 1H), 8,19-8,25 (m, 1H), 7,98 (c,
2H), 7,71-7,83 (M, 2H), 5,74-5,94 (m, 1H), 2,31-2,41 (m, 4H), 1,53 (c, 6H), 1,37 (c, 6H); 2 H He
obHapy>xusanuce (NH u OH).

IIpumep 38
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Cranus 1. K pacrBopy 3,4,6-Tpuxnopnupuaazusa (20,04 r, 106 mmons) B cmecu THF u
DMSO (5:1, 200 mn) noGasisun Oenzoncyibdunar Hatpust (18,6 r, 111,1 Mmonb), U cMech
UHTEHCUBHO TIepeMelluBalyd IpU KOMHAaTHON Temmeparype. IlonHoe mnpespalieHue
Habmonanock uepe3 40 munyt. Ilocne 3aBepiieHUsT peakiy, PeaKIMOHHYI0 CMeCh pa3OaBIIsIH
¢ nomoinbio EtOAc (100 mi1) u mpoMbIBaiaM BOXOW M COJEBbIM pacTBOpoM. OObeanHEHHbIE
opranndeckue ¢assl cymmin Hag MgSOy. Y Mensinanu o0beM pacTBOPUTENS IyTEM HCTIApEHHS.
Ilepexpucramnuzanys u3 cMecH EtOAc/rexcansl nasana 3,6-nuxnop-4-
(penuncynbponmn)mupunasut (28,5 r, 93% Bbixon) B BUe O€I0r0 TBEPAOTO BELIECTBA.

MS m/z 289,0 [M+H]*; 'H SIMP (CDCl3) &: 8,34 (c, 1H), 8,07-7,98 (m, 2H), 7,80-7,74
(M, 1H), 7,68-7,61 (m, 2H).

Cragus 2. B KPYTJIOAOHHYIO KOJIOY no0aBJIsLIH 3,6-nuxop-4-
(penuncynbhoHmT)TUPUIA3UH (1,0 r, 3,46 MMOJIb), (35.,4S)-3-dpTop-2,2,6,6-
terpameruanunepunua-4-amus (1,3 r, 5,2 mmons), K,CO5 (2,18 1, 15,6 mmons) u quokcas (14,0
mi1). Cmech nepememuBaiy npu 100°C B TedeHue 16 4acoB, 3aTeM OXJIaKIAIUA IO KOMHATHOM
TeMIiepatypbl. PeakinoHHyo cMech pacnpenesuin mexay EtOAc u Bopoil. OpraHuueckyro
a3y mpombIBaiu COJEBBIM PacTBOPOM, cymmiu Hax MgSO4, M pacTBOpPHUTENb YAASUIN TMOL
BaKyyMOM C TMOJy4eHHeM HeouuieHHoro 6-xyop-N-((3S,4S)-3-¢Top-2,2,6,6-Terpamer-
nunepuauH-4-mn)-4-(peHnncynbG ORI )MUPUIa3UH-3-aMHHA,  KOTOPBIH  WCHOJB30BAJIH  HA
cleayroen cTagun 0e3 TOMOTHUTENbHON OUUCTKH.

MS m/z 427.2, 429,2 [M+H]*; "H SIMP (CDCls) §: 8,00-7,93 (m, 2H), 7,77 (c, 1H), 7,76-
7,73 (m, 1H), 7,64-7,61 (m, 2H), 6,73 (1, J=7,9 I'y, 1H), 5,04-4,88 (m, 1H), 4,34 (7, J=50,0 I'Ly,
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1H), 1,81-1,72 (m, 1H), 1,61-1,49 (m, 1H), 1,29 (c, 6H), 1,22 (¢, 6H); 1H (NH) He
OOHAPYKUBAJICS.

Cragus 3. HeounimeHHy0 cMech CO cTanuu 2 pactBopsuid B auokcane (8 mu) u DMSO
(2 mi). Hobasnsmu NaN3 (400,0 mr, 6,15 mmons), 1 cMech nepemernnsainy npu S0°C B TeueHne
16 yacoB M 3aTeM OXJIAKIAIH O KOMHATHOH TeMrepaTypsl. PeakiinoHHy0 cMech pa30aBisiiz ¢
nomombio EtOAc u mpombiBanmu coneBbIM pacTBopoM (4 pasza) misa ymanenuss DMSO.
OOpenuuenHble opranuueckue ¢aspl cymmian Hax MgSO,4 M KOHLEHTPUPOBAIU C MOJIyYeHHUEM
HEOUHINEHHOTO 4-a3uno-6-xyop-N-((3S,45)-3-dTop-2,2,6,6-TeTpaMeTHIITUTIEPUAUH-4 -
WI)IUPUIA3UH-3-aMHHA B BHAE TEMHO-KOPUYHEBOTO Macja, KOTOPOE HCIOJb30BAIA Ha
CeAyIOLIeH CTaauu 0e3 TOMOTHUTENIbHON OUUCTKH.

MS m/z 328,2, 330,2 [M+H]"; 'H SIMP (CDCls) &: 6,88 (c, 1H), 4,90-4,69 (v, 2H), 4,33
(n, J=50,0 I'y, 1H), 1,73-1,63 (m, 1H), 1,46-1,35 (M, 1H), 1,23 (¢, 6H), 1,11 (c, 6H); 1H (NH) ne
OOHAPYKUBAJICS.

Cranus 4. Heounmennslit nponykt co craaus 3 pacrsopsuia B CH,Cl, (10 mir) 1 AcOH
(2 M), u cmech oxnaxkaanu npu 0°C. JlobaBnsiiyM MOPUHMSIMA KYCOYKH LIMHKOBOW ceTku (640,0
mr, 9,8 MMonb), U cMech mepemernnBain B TedeHue 3 dacos mpu 0°C. Ilocne 3aBeprueHus
peaKknHy, pEeaKIUOHHYID CMeChb TaCWiIM BOIHBIM HachlleHHbIM pactBopoM NaHCOs;.
Opranndeckyro a3y mpoOMBIBAIU COJIEBBIM pacTBOpoM, cymmin Hagy MgSO,, u pacTBOpHUTENH
YA 10T BaKyyMoM. HeouHnImeHHbIH npoayKT OYHMINAIN KOJIOHOYHOH Xpomarorpaduei Ha
cunukarene, smoupys ¢ rpaguearom MeOH/CH,Cl, (0-30% MeOH), ¢ nonydeHuem 6-xyop-
N3-((3S,45)-3-¢pTop-2,2,6,6-Terpamerinmunepunut-4-un)nupuaazus-3,4-nuamuna  (860,0 wr,
82% BbIXOX 32 3 cTaaum).

MS m/z 302.2, 304,2 [M+H]*; 'H AMP (DMSO-ds) &: 6,46 (c, 2H), 6,41 (c, 1H), 6,02 (x,
J=7,5 Ty, 1H), 4,76-4,62 (M, 1H), 4,45 (&, J=55,0 ', 1H), 1,61-1,54 (m, 2H), 1,23 (c, 3H), 1,22
(c, 3H), 1,13 (c, 3H), 1,09 (c, 3H); 1H (NH) He oOHapy>kuBacs.

Cragusi 5. PactBop 6-xsop-N3-((35,4S)-3-pTop-2,2,6,6-TeTpa-MeTunnunepuanH-4-
win)nupuaasun-3,4-nuamusa (860 mr, 2,8 mmonb) B AcOH (6 mi) oxnaxmamun po 0°C.
PacrBopsiin NaNO; (280 wmr, 4,0 mmoinb) B Bozme (1 mit), U pacTBOp MeIJIEHHO MOOABISUIH TIO
KaIUIM K peakuuoHHOW cmecu. CMech 3aTeM TNOCTENEeHHO NOJOrPeBad 10 KOMHATHOM
TEMIepaTypbl U TepeMellnBaId B TedeHne | dYaca mpu KoMHAaTHOH Temmneparype. I[locne
3aBEpIICHUS] PEAKIMH, PACTBOPUTENb YAAJSUTN O] BAKYYMOM M OCTATOK OYHUINAIHA KOJOHOYHOU
xpomarorpadueli Ha cumkarene, smoupys ¢ rpagpentom MeOH/CH,Cl, (0-10% MeOH), ¢
MOJyYeHHEM 6-x70p-3-((3S,45)-3-pTop-2,2,6,6-Terpamermnnunepunun-4-un)-3H-[1,2,3]-
Tpuasoio[4,5-clmupunasuna 6ucrunpoxnopuna (450 mr, 50% BeIxox).

MS m/z 313,1, 315,1 [M+H]*; 'H SIMP (DMSO-de) &: 9,87 (yuc, 1H), 8,96 (c, 1H), 8,59
(ym.c, 1H), 6,31-6,16 (m, 1H), 5,30 (m, J=45,0 I'u, 1H), 3,08 (T, J=13,6 'y, 1H), 2,61-2,54 (M,
1H), 1,73 (¢, 3H), 1,66 (c, 3H), 1,61 (¢, 3H), 1,52 (c, 3H); nononautensHbie 2H 00ycnoBieHb!
6uc HCI comnsbto.

Cragus 6. Bo ¢uakoH ¢ 3aBUHYMBAIOLIEHCS] KPBILTKOH 3arpysxkaimu 6-xyop-3-((35,4S)-3-
¢dTop-2,2,6,6-trerpamerunnunepuann-4-un)-3H-[ 1,2,3Jrpuazono[4,5-clnupunaszun (200,0 wr,
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0,64 mmonb), PA(PPhs3)4 (70,0 mr, 10 Monb.%) u 2-(4-xmop-2-(MeTokcumeTokcu ) penmn)-4,4,5,5-
terpametni-1,3,2-muokcaboponan (270,0 wmr, 0,90 mmonp). DiakoH BaKyyMHUPOBAJU TIOJ
BAKyyMOM M TPOAYBAJIM aprOHOM, 3aTeM A00aBisid AWOKCaH (2,2 M) U BOJHBIH pPacTBOP
K>CO5 (2,0 M, 0,8 mn, 1,92 mmonb). Cmecwy HarpeBanu nipu 70°C B Teuenue 16 gacos. Ilocre
3aBepIICHUs] PEAKLUH, PACTBOPUTEND YIAJSAIN MO BAKYYMOM, H OCTaTOK OYHUINAIN KOJOHOYHOMN
xpomatorpadueil Ha cuiukaresne, 3moupys ¢ rpaaueHrom MeOH/CH,Cl, (0-15% MeOH), c
noixydeHneM  6-(4-xyop-2-(merokcu-merokcu)enmn)-3-((3S,45)-3-¢prop-2,2,6,6-TeTpameTri-
nunepunud-4-un)-3H-[1,2, 3 Jrpuazono[4,5-cJnupunazuna  (279,0 wmr, 97%) B BUAE
KOPUYHEBATOTO TBEPOro BemecTsa. MS m/z 449,4, 451,4 [M+H]".

Cranusa 7. B cyxoil ¢nakoH ¢ 3aBUHYMBAIOLICHCS KPBILIKOW 3arpykanmu 6-(4-xjop-2-
(merokcumeTokcu)penmn)-3-((35,45)-3-prop-2,2,6,6-rerpamerrnnunepunus-4-mn)-3H-
[1,2,3]tpuazomno[4,5-c]-mupunaszun (40,0 mr, 0,9 Mmmoub), buc(nuuakonaro)audop (30,0 mr, 0,12
mmonb), Pd X-Phos G3 (4,0 mr, 0,05 mmonb) u KOAc (18,0 mr, 0,18 mmomnb). ®@nakoH
BAKyYMHUPOBAJIN U 3ANOJHSIIN aproHoM. LIuki apron/BakyyMupOBaHHE MTPOBOIWIH, TIO MEHBILEH
Mepe, TpH pas3a, u 3aTeM BO (yiakoH nobaBysii nuokcaH (0,5 M) nmpu M30BITOYHOM JABJICHHUH
Ar. Peakimonnyro cmech 3ateM Harpesanu npu 100°C B teuenue 2 vacoB. 3-((35,4S)-3-®rop-
2,2,6,6-TeTpameTiinunepuanH-4-mn)-6-(2-(MeTokcu-merokcn)-4-(4,4,5,5-rerpamermn-1,3,2-
nnokca-ooponan-2-un)penmn)-3H-[ 1,2,3 rpuaszono[4,5-cJnupunasux UCTIOJIb30BAJIH Ha
caemyromeii craguu 6e3 Beienenus. MS m/z 541,4 [M+H]".

Cranus 8. K cmecu co cranuu 7 nobasnsiinm 2 M Bonnbiii pactsop KoCOs (0,1 mi), Pd X-
Phos G3 (4,0 mr, 0,05 mmonb) u 4-6pom-1-merunmupunus-2(1H)-on (20,0 mr, 0,11 mmors).
Peaxinonnyto cmech 3atem Harpesanu npu 100°C B reuenue 12 yacos. HeounineHHblil NpOAYKT
OUMINATM KOJOHOYHOW XpomaTtorpaguedl Ha CHIHKareje, OSJIOUPYs C TPaJUeHTOM
MeOH/CH,Cl, (0-30%  MeOH), ¢  nonyuenuem  4-(4-(3-((3S,4S)-3-¢pTop-2,2,6,6-
teTpamerunnunepuaud-4-un)-3H-[1,2,3]-rpuaszono[4,5-c Jnupunazus-6-un)-3-
(MeTokcumeTokcu)penmn)- 1 -metmn-nupuaun-2(1H)-ona (35 mr, 75% Bbixon). MS m/z 522.4
[M+H]".

Cranusa 9. K pactBopy 4-(4-(3-((35.,45)-3-¢rop-2,2,6,6-TeTpaMeTHITUNIePUANH-4- 11T )-
3H-[1,2,3]rpuazono[4,5-c|nupunazun-6-mi)-3-(METOKCUMETOKCH ) EHMIT )- | -MEeTHIITUPUIH-
2(1H)-ona (35,0 mr, 0,067 mmonp) B quxiopmerane ( 1,0 mix) u MeOH (100 mxi) nobassiu 2,0
M HCI B Et,0O (1,5 mu, 0,75 MMOJb), U PEaKLIMOHHYIO CMECh MEPEeMEIINBaIN P KOMHATHON
TEeMIepaType B TeUEHHE 5 4acoB. Y MEHbIIAIN 00BEM pacTBOpHUTENS IMyTeM ucrnaperus. OcTaTok
OYMINAJTH KOJOHOYHOW XpomMaTtorpagueil Ha CHIIMKareje, »SJIOUPYsT C TPagueHTOM
MeOH/NH,OH/CH,Cl, (0-30% MeOH/2,5%NH4OH), ¢ nonyueranem 4-(4-(3-((35,4S)-3-dpTop-
2,2,6,6-terpamerinnunepunnd-4-mn)-3H-[1,2,3]-tpuazono[4,5-c|nupunazun-6-mn)-3-
rugpokcudennn)- 1 -mermmmupuans-2(1H)-ora (16,0 mr, 50% BBIXOAD) B BHAE JKENTOBATO-
KOPUYHEBOT'O TBEPJOTO BEIIECTBA.

MS m/z 478,4 [M+H]*; '"H SAMP (meranon-ds) &: 9,19 (c, 1H), 8,23 (z, J=7,9 'y, 1H),
8,00 (ymg, J=6,9 I'u, 1H), 7,49-7,36 (m, 2H), 7,15-7,04 (M, 2H), 6,30-6,21 (m, 1H), 5,42 (7,
J=50T'u 1H), 3,79 (c, 3H), 3,55-3,45 (M, 1H), 2,80-2,69 (m, 1H), 1,88 (c, 3H), 1,81 (c, 3H), 1,74
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(c, 3H), 1,67 (c, 3H); 2 H ne o6Hapy>xuanuce (NH u OH).

Hcnonp3ys METOAMKY, ONMUCAHHYIO AJIs TpuMepa 38 BhIlle, MONyYaid AONOJHUTEIbHbIE
ONMUCaHHbIE B M300pPETEHHM COENWHEHUS IyTeM COOTBETCTBYIOINEH 3aMEHbl HCXOIHBIX
MaTepHalioB, PEareHTOB U PEAaKLMOHHBIX YCJIOBUH, TMOJydas COENUHEHMs, BBIOpaHHbBIE U3

CIIENYIOLINX COSTMHEHHI:
Coenunenue Jannbie

MS m/z 437,3 [M+H]*; 'H AMP (DMSO-ds) &: 10,74-10,49 (m, 1H), 9,22
(c, 1H), 8,47 (yurn, J=12,2 T, 1H), 8,15 (c, 2H), 8,13-8,05 (m, 1H), 7,32
164 (ymc, 2H), 6,32-6,16 (v, 1H), 5,37 (m, J=45 T'm, 1H), 3,09 (r, J=13,6 Iy,
1H), 2,67-2,57 (m, 1H), 1,79 (¢, 3H), 1,71 (c, 3H), 1,68-1,61 (v, 3H), 1,61-
1,49 (M, 3H); 1H ne obnapy:xusancs (OH).

MS m/z 437.3 [M+H]"; H SIMP (metanon-ds) 6: 9,19 (c, 1H), 8,70 (c, 2H),
8,16 (n, J=8,1 T'm, 1H), 7,47-7.39 (m, 2H), 6,22-6,10 (m, 1H), 5,52 (ax,
J=50,0, 10,0 T, 1H), 3,17-3,05 (m, 1H), 2,73-2,62 (m, 1H), 1,89-1,79 (m,
6H), 1,75 (c, 3H), 1,68 (c, 3H); 3 H ne o0HapysxxuBamuch (OH u 2 NH).

MS m/z 405,5 [M+H]*; 'H AMP (meranosn-ds) &: 9,00 (¢, 1H), 8,03 (ymLz,
J=82 I'u, 3H), 7,16-7,37 (m, 2H), 5,44-5,61 (m, 1H), 3,52-3,65 (v, 1H),
3,13-3,19 (M, 2H), 2,93 (yuLam, J=9,2, 2,5 Ty, 2H), 1,21 (c, 9H); 3 H e
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obHapy>xuBanuck (2 NH u OH).

MS m/z 479,5 [M+H]*; "H SIMP (meranon-ds) &: 9,22 (¢, 1H), 9,08 (c, 1H),
8,25 (n, J=8,1 I'y, 1H), 7,68-7,55 (m, 2H), 7,04 (c, 1H), 6,36-6,15 (m, 1H),
172 5,42 (m, J=55,0 I'u, 1H), 3,72-3,65 (m, 1H), 3,68 (c, 4H), 2,75 (ym.x, J=12,2
I'm, 1H), 1,88 (c, 3H), 1,81(c, 3H), 1,74 (c, 3H), 1,67 (c, 3H); 2 H He
obHapy»xxuBanucs (NH u OH).

MS m/z 455,4 [M+H]*; "H SIMP (DMSO-dg) &: 12,69 (c, 1H), 11,55 (c, 1H),
9,15 (c, 1H), 8,26 (c, 1H), 8,11 (m, J=10 I'y, 1H), 7,29-7,26 (m, 2H), 6,10-
173 5,90 (m, 1H), 5,95 (m, J=55 I'u, 1H), 2,67-2,57 (m, 1H), 2,19-2,25 (M, 1H),
1,41 (¢, 3H), 1,34 (c, 3H), 1,26 (m, 3H), 1,14 (m, 3H); 1H =He

OOHaAPYKUBAJICS.

MS m/z 419,5 [M+H]*; "H SIMP (meranon-d,) &: 9,00 (c, 1H), 8,02 (yurz,
J=8,1 ', 3H), 7,24-7,30 (m, 2H), 5,92-6,00 (M, 1H), 4,30 (br t, J=8,0 I'Ly,
1H), 2,98-3,06 (M, 1H), 2,75 (yw.nz, J=8,6, 4,0 I'y, 1H), 2,55-2,67 (M, 3H),
1,99-2,11 (m, 1H), 1,45 (c, 9H); 3 H ne obnapyxusanucs (2 NH u OH).
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ITPUMEPEI UICCJIEJIOBAHHM A BUOJIOT MUYECKON AKTUBHOCTH
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[IpuBeneHHble najee MPUMEPHI HCCIEAOBAHUS OMOJOTMYECKOW AKTUBHOCTH in Vitro
JIEMOHCTPHPYIOT BO3MOXKHOCTb IPUMEHEHHsI COENMHEHHMH IO HACTOSALIEMY H300pETEHHIO IS
neueHus Oose3Hu I eHTHHr TOHA.

Jlns Gonee moapoOHOro OMHMCAaHUs W OOJIETYeHUs TOHUMAaHUHU HACTOSIIIEr0 N300peTeHws],
nanee MpUBOAATCS HEOrPAaHMUYUBAIOIINE MPUMEPhl HCCIeNOBaHUs OMONOrMYeCKON aKTHBHOCTHU
aist Gosiee MOJHOM WLTOCTpauuu o0beMa N300peTeHus], U 3TH MIPUMEPBI He CIIEAYET TOJKOBATh
KaKk KOHKPETHO orpaHuumBaromuye obveM unszoOperenus. Ilpenmonaraercsi, 4YTO BapHAHTHI
HACTOSIIIETrO H300peTeH s, KOTOPbIE MOTYT OBbITh U3BECTHBI HA TAHHBI MOMEHT WJIM MOTYT OBITh
NPEAJIOKEHBI MO3IHEE JIFOOBIM CIELUATUCTOM B JAHHOW O0JIAaCTH B PaMKax €ro KOMITETCHLIUH,
BXOASAT B OOBEM HACTOSALIET0 H300pEeTEeHHss M TPUBENCHHBIX Jajee IMyHKTOB (HOpMyJibl
n300peTeHusl.

Coenunenust popmydsl (I) mogBepranmy UCHBITAHUIO ¢ UCTIONB30BAHUEM aHAIHU3a (HUPMBI
Meso Scale Discovery (MSD), onucanHoro B naTeHTHOM nokyMmeHTte International Application
No. PCT/US2016/066042, 3apeructpupoBanHoM 11 nekabps 2016 roma, B KOTOpOM
UCIpalIBaeTCcsl NPUOPUTET TMpenBapuTenbHON 3asBku Ha mnateHT CIITA US 62/265652,
3apeructpupoBanHoii 10 nmexaOpsi 2015 roma, mojHOE CoOmepskaHHWE KOTOPOHM BKJIFOUYEHO B
HacTosIIee N300pETeHNe TyTeM CChUIKU Ha Hee.

AHanmu3 SHAOreHHOro OeNKa XaHTUHITHHA, WCIIONb3yeMblii B mpumepe 1, Obun
pa3paboTaH € HCHOJB30BaHHEM IIAT(QOPMBI IS 3JIEKTPOXEMHUIFOMHHECLIEHTHOTO aHAIIN3a
¢upmbr MSD Ha ocHoBe TBepaodaszHoro nmMmyHodpepmenTHoro anaiamnsa (ELISA).

ITpumep 1

AHanm3 3HIOTeHHOr o OeNKa XaHTUHITHHA

Ha 96-nynounsle unu 384-nyHouHble muaHmers! pupMel Meso Scale Discovery (MSD)
HAHOCUJIN B TedeHrne HouM npu 4°C ciaoli MOHOKJIOHAIbHOTO aHTuTena MW 1 (anis pacno3HaHus
PaCLIMPEHHOTO MOJHUIIyTAMUHA) WX MOHOKJIOHAJIbHOTO antutresa MAB2166 (st 3axBara) B
koHueHTpauun 1 Mxr/mia B PBS (30 Mk Ha jyHKY). 3aTeM MIaHLIEThl POMBIBAJIN TPHU pas3a C
nomoineto 300 mkn mpomseiBouHOro Oygepa (0,05% Tween-20 B PBS) u Onokupoanu (c
nomotipo 100 mxn Onokupyromero Oydepa, 5% BSA B PBS) B Teuenue 4-5 dyacoB mpu
KOMHATHOW TeMIIepaType MpHU POTALIMOHHOM BCTPSIXUBAHWHM M 3aT€M MPOMBIBAINA TPHU pasza C
TIOMOIIBEO TIPOMBIBOYHOTO Oydepa.

O6pasuesl (25 M) nepeHocusu B TuTaHmeT GupmMbl MSD, MOKPBITHINA CIIOEM aHTHUTEN, U
UHKYOMpoBanu B TeueHue Houu npu 4°C. Ilocie ynaneHus: TU3aToOB, MUIAHIIET TPOMBIBAIN TPU
pa3a MpPOMBIBOUHBIM OydepoM, u MOOABISIN B KOKIYIO JYHKY 25 MKJ BTOPUYHBIX aHTHTEN #
5656S (Cell signaling, KponU4Ybl MOHOKJIOHAJIbHBIE aHTHUTENA) (pa3BeneHHbIX 10 0,25 MKr/mi B
0,05% Tween-20 B OnokupyromeM Oydepe) 1 HHKYOMPOBAIN MPU BCTPSIXUBAHUU B TeueHHE |
yaca TpU KOMHATHOW Temmeparype. Ilocme WHKyOauuum C BTOPUYHBIM AHTUTENIOM, JIYHKH
IPOMBIBAJI ITPOMBIBOYHBIM Oy(epom, mocie uero 100aBisiii B KaXKAYIO JIYHKY 25 MKJT KO3bero
anturena nporus kponuubero SULFO TAG st BTOpUYHOTO A€TEKTUPOBaHUs (00s13aTeNbHBIN
acniekt cucrembl MSD) (pazbasnennoro no 0,25 mxr/mn B 0,05% Tween-20 B Omokupyromem

Oydepe) 1 HHKYOMPOBaIU NMPH BCTPAXUBAHUU B TeueHHE | yaca Mpu KOMHATHOH TemImeparype.
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ITocne mpOMBIBKU TPH pa3a MPOMBIBOUYHBIM Oy(hepom, B KaXAyI0 MyCTYIO JYHKY godasism 150
MKJI Oydepa ans cunteiBaHus T ¢ MOBEPXHOCTHO-aKTUBHBIM BemecTBoM (MSD), u mnaHmer
orobpaxanu Ha ycrpoiicTtse dopmuposanus uzodbpaxenus SI 6000 (MSD) B coorBercTBUU C
UHCTPYKLUUAMHU (QUPMBI-TIPOU3BOAUTENS, IPUIAraéMbIMU AJIs1 96-TTyHOUHBIX MWIIH 384-JTyHOUHBIX
riaHieToB. ITonyuennsie Benmuunnbl ICsg (MKM) 11 UCIIBITYE@MBIX COETUHEHUN MPENCTaBIIECHbI
B Tabmure 1.

Kak nokaszano B Tabnune 1, CIbITYyeMble OITUCAHHBIE B N300PETEHUN COSTUHEHUS UMEITH
cnenyromue BenuuuHbl ICso, Benmuuuna ICsy B amanasone mexnay > 3 MkM u < 9 mMxM
ob0o3HavyeHa oxHoOM 3Be3noukoit (*), BenuunHa ICsy B nuamasone mexay > 1 MxkM u < 3 MxkM
o0Oo3HaueHa aByMmsi 3Be3noukamu (**), Benmmumna ICsy B auanazone mexay > 0,5 MM u < 1
MKM obo3HadyeHa Tpems 3Be3fnoukamu (***), Benmunna ICsy B auamasone mexay > 0,1 MkM u <
0,5 MkM o0o3Ha4yeHa 4eTeIpbMs 3Be310ukaMu (****) u Benuumnna ICsy < 0,1 MkM obo3HaueHa

MSATBHIO 3BE3AOYKAMU (4% *%),

Tabmuua 1

Coenunenue 1C5 Coenqunenue 1C5g Coenunenue 1C5
1 Hkokok 62 ok ok ok ok 121 Hokokok
2 Hkokok 63 ok ok ok ok 122 *ok
3 P 64 Hok 123 *
4 ok ofoke ok 65 okok 124 ok ofoke ok
5 ook ofoteok 66 ok ok ok 125 ok ok
6 okok 67 sk ok ok 126 ook ofok
7 ook gtk 68 sk ok ok 127 ook ofoteok
8 ok 69 sk of ok ok 128 ook ofoteok
9 ok 70 ok ok 129 sk ofoteok
10 Hokok ook 71 Hokok ok 130 Hokok ook
11 ok ) okokok 131 Hokok ook
12 Hokok 73 ok of ok ok 132 Hokok
13 Hokok 74 okokok 133 Hokok
14 Hkokok 75 okokok 134 Hkokok
15 ok 76 okok ok 135 Hokokok
16 Hkokok 77 ok ok ok ok 136 Hokokok
17 Hokokok o 78 ok 137 Hokokok
18 Hokokok ok 79 okok 138 Hokokok
19 ok 80 okok ok 139 ok ok
20 koK K 81 Hok 140 st sfe e sk
271 ok 82 okok ok 141 ook ofoteok
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22 skeoskosk skok
83 skoeske skook
84 =
kg
25 sfofestokook - -
86 kg
87 otk 1
88 sk ke sk
28 = 147 -
89 s sk 3k
90 o 1
30 ok 5 -
91 kg
92 o
93 skokeske skosk
- - 152 Ak
94 ook
95 sk sk sk
97 skokeske skook
98 skoeskeskook
99 skofeskeskook
100 ok
101 ok
102 ok
103 o
; - 164 sesfeokokok
107 S
109 o 1
110 ok
112 A 1
114 =
> - 172 ok
117 *
175 sk
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HezaBucumo ot TOro, OBIT M LUTUPYEMBIH B H300pETEHUH NOKYMEHT KOHKPETHO U
VHIUBHAYAJIbHO YKa3aH KaK BKJIIOYEHHBIH B M300pETeHUE MyTeM CChUIKH Ha HEro WM HET, BCEe
YIIOMSIHYThIE B M300PETEHUH JOKYMEHTBI BKIJIOUYEHBI B M300pETEHHE IyTeM CChUIOK Ha HHX B
moOOM M BO BCEX CMBICJIAX, B PaBHOI Mepe Kak eciu Obl NOJHOE COAeprKaHhe KaKmoi
KOHKPETHOH CCBUTKH OBLIO MOJIHOCTBIO U3JI0KEHO B U300PETEHUH.

ITocne O3HAKOMJIEHHsI C TOJIHBIM ONHCAHMEM TpenMeTa M300peTeHus, st OOBIYHBIX
CHELUAIMCTOB B JTAHHOH OOJNIACTH MOJKHO OBITh OYEBHIHBIM, YTO TOT JK€ CAMbIH pe3yJIbTaT
MOJKeT ObITb TOCTUTHYT B IIMPOKOM JHMAINAa30HE SKBHBAJECHTOB, MPU 3TOM HE BJIMSAA Ha 00BEM
npeaMera H300pETeHHsT WM HAa KOHKPETHbIE AaCIMeKThl, OMNHMCAHHbIE B H300pETEHUH.
[Ipenmonaraercsi, 4To mpUiIaraeMyr (opmyay H300peTeHus: CIeqyeT pacCMaTpUBaTh Kak

BKJTFOYAKOIIYH0 BC€ TAKUEC SKBUBAJICHTHI.
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®OPMYVYJIA H30BPETEHUA

1. Coenunenue, BKIrOUaroee coenquuenue gopmydsr (I):

Wi ero (OpMbl, TIe

MYHKTHPHBIE JIMHUM TPEICTABJISIFOT HEOOSI3aTENIbHO MPUCYTCTBYIOIINE IBONHBIE CBSI3H,
KOTJIa 3TO JIOMYCTUMO C TOYKH 3PEHUS BAJIEHTHOCTH,

W, mpexncrasnsier coboit HesaBucumo C-R,, CH-R, N, N-R,, O umu S, xorma 3to
JOMYCTHMO C TOYKH 3PEHHSI BAJICHTHOCTH,

W, npencrasnsier codoit HezaBucumo C-R,, CH-R, N wmu N-Ry,, xormga 310 A0MyCTHMO C
TOYKU 3PEHUST BaJICHTHOCTH, U

W3 mpencrasisier coboli Hezasucumo C, CH wnu N, xorma 3ToO IONyCTUMO C TOYKH
3peHUst BaJICHTHOCTH,

e, Mo MeHbIel Mepe, onuH u3 Wi, W, mm W3 npencrasisier codoit N umu N-Ry;

W4 u Ws npencrasisitoT codoit HezaBucumo C-R, umu N,

rne xkorga W mpencrasisier cobori S wim O, W, mpeacrasnsier coboii C-R,, 1 W3
npexacrasisieT coboii C;

R, B KaXIOM KOHKPETHOM Cllydae, HE3aBHUCHMO BBIOMPAIOT U3 BOJOPONA, ILIHAHO,
ranoreda, ruapokcu, Cieankuna, pedtepo-Cigankuna, ranoreH-Cjeankuna, C)¢aJKOKCH,
ranored-Cy_gankokcH, Cigankokcu-Cygankuna, amMmuHo, Cigankun-aMuHO, (Ci ¢alIKiI),-aMHHO,
amuHO-C | gankuia u ruipokcu-C galIkuia;

R}, BeIOMparoT u3 Bomopona u C gankua;

R BbIOUparoT u3 CsglIUKJI0ATKUIIA ¥ TETEPOLIMKITUIA,

i€ TeTePOLIMKIIUI MPEACTABIISIET COOOI HACHIIIEHHYIO WM YaCTHYHO HEHACHIIIEHHYIO 3 -
7 YIEHHYK0 MOHOLMKINYECKYI0, 6-10 uneHHyro Ounukiamyeckyro wuiau 13-16 dieHHyRO
MOJIMLIMKINYECKYIO KOJBLEBYIO CHUCTEMY, UMeEKIyr 1, 2 unm 3 rerepoaroMa B KOJbLE,
He3aBHCUMO BhIOpaHHbIX U3 N, O wu S, u

r7ie, B KQKIOM KOHKpeTHOM ciydae, Cs jglUKIIOAKUI U TeTePOLHUKIU HEOOS3aTeNIbHO
3aMelleH ¢ MOMOIIBI0 OJTHOTO, ABYX WJIHM TpeX 3aMectuTesieil R; u, HeoOs13aTeNbHO, C MOMOIIBIO
OHOT'O JOMOJIHUTEIBHOIO 3aMECTHUTENS Ry, Ui,

rIe, B KadeCTBe BapHaHTa, B KAKIOM KOHKpeTHOM ciydae, (3 joLUKJIOANKII H
reTepOLMKIMI HEOOSI3aTEIbHO 3aMEIleH ¢ TMOMOIIBID OJHOTO, IBYX, TPEX WK YeThIpeX
3aMecTureiel Rs;

R, BBIOHMpArOT U3 (peHmIa, TeTePOLIUKIINIA U TeTePOaAPIIIa,

r7ie TeTePOLIUKIINI MPEACTABIISIET COOOI HACHIIIEHHYIO WM YaCTHYHO HEHACHIIIEHHYIO 3 -

7 YNEHHYH0 MOHOLMKJINYECKYI0, 6-10 uneHHyro Ounukianueckyro wunu 13-16 ueHHyrO
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MOJIMLIMKINYECKYIO KOJIBLIEBYIO CHCTEMY, UMEKIyr 1, 2 wmiu 3 rerepoatomMa B KOJIBLE,
He3aBUCUMO BbIOpaHHBIX U3 N, O i S,

i€ TeTepOoapII MpencTaBysier coOol 3-7 WIEHHYI0O MOHOIMKIHMUYECKYIO or 6-10 ujneHHyr0
OMLIMKIIMYECKYI0 KOJIBLIEBYIO CHCTeMy, uMeromyo 1, 2, 3 umm 4 rerepoatomMa B KOJIBLIE,
He3aBUCHMO BbiOpaHHbIX U3 N, O wiu S, u

e, B K&KIOM KOHKPETHOM cliy4ae, (PeHMII, TeTePOLIMKIIII U TeTepoapu HeoOs13aTeIbHO
3aMelIeH ¢ MOMOIIBIO OTHOTO, IBYX WM TpeX 3amectuteneii Rs, u, Heo0s3aTeIbHO, ¢ TOMOIIBIO
OIHOTO JIOTIOJIHUTEJILHOTO 3aMecTuTens Rg;

R3 B KaJIOM KOHKPETHOM Cjy4ae, HE3aBHCUMO BBIOUPAIOT U3 I[MAHO, TajioreHa,
ruapokcn, Cgankmna, npeitepo-Ciqankmna, rajnoreH-Cjeankuna, Cjeankokcu, ramoreH-Ci.
cankokcH, Cigankokcu-Ci gankmna, amMmuHo, Cigankmi-aMuHO, (Ci¢aliku);-aMuHO, aMuHO-C
cATKHUIA U TUIPOKCU-C | gaIKHIa;

R4 BeIOUparoT u3 Cs glukioankuia, (eHuIa, reTepoapuia u reTepoLrKIIIa,

Ir7ie TeTePOLIMKIIUI MPEACTABIISIeT COOOI HACHIIIEHHYIO WM YaCTHYHO HEHACHIIIEHHYIO 3 -
7 YIEHHYO MOHOLMKINYECKyi0, ©6-10 uneHHyro Ounukiamyeckyro wuian 13-16 uieHHyRO
MOJIMLMKINYECKYIO KOJBLEBYIO CHUCTEMY, UMEKINyr 1, 2 wnmm 3 rerepoaroMa B KOJbLE,
He3aBUCHMO BbIOpaHHBIX U3 N, O wm S,

I7e reTepoapui MpencTaBisieT coOoH 3-7 4IEHHYH0 MOHOLUKINYEeCKyro wim 6-10
YIEHHYI0 OMLMKINYECKYI0 KOJBIEBYIO cuUcTeMy, umeromyoo 1, 2, 3 wim 4 rerepoatoma B
KOJIbLIe, He3aBUCUMO BbhIOpaHHbIX U3 N, O unu S, u

re, B KaXJOM KOHKpeTHOM ciy4dae, Ci glUKJIOANKWI, (PEHWI, TeTePOLUKIIII |
reTepoapmil HeoOs3aTeIbHO 3aMEeLIeH C IIOMOLIBI0 OHOTO, IBYX WJIM TpeX 3aMmectuteneit Ry;

Rs5 B KaXIIOM KOHKPETHOM Cllyyae, HE3aBUCHMO BBIOMPAIOT W3 TajioT€Ha, TUIAPOKCH,
1uaHo, HUTpo, Cigankuna, aeirepo-Cjqankuna, ranoren-Cgankuna, Cigankokcy, rajored-C.
GAJTKOKCH, OKcuMa, aMuHO, C_gankun-aMuHO, (C;_¢alkni),-aMuHO U C|_aJIKHII-THO;,

R BBIOUparOT U3 peHusa u rerepoapuia,

rIe rerepoapus MpencraBisieT coOol 3-7 4JIEHHYH0 MOHOLMKINYECKyr0 wiu 6-10
YJIEHHYI0 OWIIMKJIMYECKYI0 KOJIBLIEBYIO cucTeMy, umeromyr 1, 2, 3 wiu 4 rerepoatoma B
KOJIblle, He3aBUCUMO BhIOpaHHbIX U3 N, O unu S, u

r7e, B KQKIOM KOHKPETHOM ciiydae, (DeHWJT U TreTepoapusl HeoOs3aTeIbHO 3aMelleH ¢
MOMOILBIO OJTHOTO, IBYX, TPEX WM YEThIpEX 3aMecTurene Rg;

R; B KaXJIOM KOHKPETHOM Cjy4ae, HE3aBHCUMO BBIOUPAIOT W3 LHMAHO, TaJioTeHa,
ruapokcu, Cigankmna, npeitepo-Ciqankmna, rajnoreH-Cieankuna, C)eankokcu, ramoreH-Ci.
cankokcH, Cigankokcu-Ci gankmna, amMmuHo, Cieankmi-aMuHO, (Ci¢aliki);-aMuHO, aMHHO-C
sankuiaa U CsolIUKIIOAJIKMIIA; U

Rg B KaJIOM KOHKPETHOM Cjy4ae, HE3aBHCUMO BBIOMPAIOT W3 LHAHO, TaJIOTeHa,
ruapokcy, Cieankmna, npeitepo-Cigankuna, rajoreH-Cieankuna, Cjeankokcu, ramoreH-Ci-
cankokcH, Cigankokcu-Cieankmna, amMmuHo, Cjeankmi-aMuHO, (Ci6aliKi)2-aMuHO, aMHHO-C -

sankmta U Cs.1oLIUKJIOAJIKUIIA;



197

rne Gpopmy coequHEHHs! BRIOMPAIOT W3 TPYIIIbL, COCTOSIIEH U3 €ro COJEBOU, THAPATHOM,
COJIbBATHOM, PaLleMAaTHOH, SHAHTHOMEPHOMH, TNACTEPEOMEPHON U TayTOMEPHON (POPMBI.

2. CoenuHenue 1o 1. 1, rae coeaMHEHHe MpPEeACTaBisieT co0Ol coenuHeHHe (HOpMyIIbI
(Ibb1):

Ra
R
N 2
'‘ah
\N /N
/
R,
(Ibbl)

wim ero ¢popma.

3. Coenunenne mo n. 1, rne R; mpexncraBuser coOOW reTepOLUKIINI, BBIOPAHHBIN M3
a3eTUANHIIA, TeTparuapodypaHuiia, TUPPOJUAVHWIA, NUIEPUANHWIA, TUNepasuHmwia, 1,4-
JVa3enaHnia, 1,2,5,6-TeTparuapOnupuauHIIA, 1,2,3,6-TeTparuApOnupuaIuHNIIA, 3-
azabuimkiio[3,1,0]rekcuna, (1R,5S)-3-azadbunukio[3,1,0]rekcuna, 8-a3zabuimkio[3,2,1]okTuna,
(1R,5S)-8-a3aburukino[3,2,1]oktuna, 8-azabunukio[3,2,1]okT-2-eHuna, (1R,55)-8-
azabunmkno|3,2,1]-okT-2-eHuna, 9-azabunukio| 3,3, 1 ]HoHmna, 0(1R,5S)-9-azabunukiio-
[3,3,1]HoHMNA, 3-0kca-9-a3abunukio|3,3,1]HoHuna u 3-okca-9-azabuiukio[3,3,1]HoH-6-eHua,
HEeoOs3aTeIbHO 3aMEIIEHHOT0 ¢ TMOMOIIBI OAHOTO, ABYX WM Tpex 3amectutenedl Rz wu,
Heo0s3aTeIbHO, C TOMOIIBI0 OHOTO JOMOJHUTEIBHOTO 3aMecTuTeNss R4, WM, B KadyecTBe
BapHaHTa, HEOOS3aTeNbHO 3aMEIICHHOTO C IOMOUIBK) OJHOTO, ABYX, TPEX WA YeTbIpex
3amecturenen Rs.

4. Coemunenne mno mn. 1, rae Ro mpencrasmsier coOoil ¢eHmn, HeoOsA3aTeNbHO

2

3aMeINeHHbIH C TOMOINBI OJHOTO, ABYX WJIM Tpex 3amectureneil Rs u, HeoOs3aTenbHO, €
TIOMOII[BIO OJJHOTO JOTIOJTHUTENIBHOTO 3aMeCTUTENA Re.

5. Coenunenue mo 1. 1, roe GopMa CoeqUHEHUs IPEICTABISAET COOOH COJb, BEIOPAHHYIO
U3 THAPOXJIOpHIa, ruapodpomuaa, popmMuara, IUrHAPOXJIOPUAA U JUTUAPOOPOMHLIA.

6. CoenvniHeHUe, BBIOPAHHOE M3 TPYIIIbI, COCTOSIIEH U3 CIEAYIOUIUX COSTUHEHUN:
5-(1H-nupazon-4-um)-2-[1-(2,2,6,6-terpamermnnunepuann-4-mn)- 1 H-umunaso[ 4,5-

bnupasun-5-un|denon;
5-[2,5-nu¢rop-4-(1H-mupazon-4-un)penmn]-1-(2,2,6,6-reTpamMeTHunepuinH-4-1i)-
1H-umunazo[4,5-b|nupasus;
5-(1H-nupazon-4-num)-2-[7-(2,2,6,6-trerpamermnnunepuans-4-mn)-7H-umunazo[4,5-
c|mupunasuH-3-wi|deHon;
3-[2,5-nudrop-4-(1H-mupazon-4-un)pennn]-7-(2,2,6,6-TeTpaMeTHITHITCPUAHH-4-FT )-
TH-umunazol4,5-c|nupunasus;
2-[6-meTun-7-(2,2,6,6-rerpamerunnunepuan-4-wmn)-7H-umunaszol 4,5-c [mupunazus-3-

wi|-5-(1H-nmupazon-4-un)denour,
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3-[2,5-nu¢rop-4-(1H-nmupazon-4-un)penwn]-6-mermn-7-(2,2,6,6-
terpaMmeTuanunepuaua-4-mn)-7H-umunazo[4,5-c]-nmupunasuH,

5-(1H-nmupazon-4-mn)-2-[3-(2,2,6,6-terpamermnnunepunun-4-ui)-3H-
[1,2,3]rpuazomno[4,5-c|nupunaszua-6-wmi|peHor,

5-(1H-nupazon-4-mn)-2-[5-(2,2,6,6-terpamerm-1,2,3,6-TeTparuaponupuanH-4- i )-
SH-nuppomno|[2,3-b]nupasun-2-unl-¢peHor;

3-[2-runpokcu-4-(1H-nmupaszon-4-un)dennn]-7-(2,2,6,6-reTpame THITUNIEpUTUH-4 - 1IT)-
TH-umunazol4,5-c|mupungazun-6-oi;

5-(1H-mmupazon-4-mn)-2-[5-(2,2,6,6-trerpamerunnunepunut-4-wn)-SH-muppono[ 2,3-
bnupasun-2-un|denon;

5-(1H-mmupazon-4-un)-2-[7-(1,2,3,6-terparugponupunun-4-un)-SH-nupposno[ 3,2-
c|mupunasun-3-wi|peHor;

2-[7-(munepunnn-4-mun)-SH-nuppono| 3,2-c lnupunaszun-3-mn|-5-(1H-nupazon-4-
w1 eHo,

6-[2,3-nu¢rop-4-(1H-mupazon-4-un)penmnn]-3-(2,2,6,6-reTpamMeTHNTUICPUANH-4 - 1T )-
3H-[1,2,3]rpuazono[4,5-c]-nupunaszus;

6-[2,5-nu¢rop-4-(1H-nupazon-4-nn)pennn]-3-(2,2,6,6-rerpamMeTHnnunepunH-4-mui)-
3H-[1,2,3]tpuazono[4,5-c]-nupunasus;

5-(1H-nmupazon-4-mn)-2-[7-(1,2,3,6-trerparugponupunus-4-un)rueHo| 3,2-
c|mupunasus-3-un|penor;

2-[2,5-nudrop-4-(1H-nmupazon-4-um)penmn]-5-(2,2,6,6-rerpameTinunepuanH-4-ui)-
SH-nupposno[2,3-b]nupasus,

5-(1H-nupazon-4-un)-2-[7-(2,2,6,6-terpamernin-1,2,3,6-reTparuaponupuant-4-
wi)treHo| 3,2-c|nupunazus-3-wi|peHor;

2-[7-(8-a3abunukio|3,2,1]okr-2-eH-3-wn)TuenHo| 3,2-c]-nupunasus-3-mn|-5-(1H-
nupasoj-4-mi)peHor,

2-[1-(munepunmnn-4-un)- 1H-nmupazono[ 3,4-b]mupasun-5-un]-5-(1H-mupazon-4-
w1 eHoT,

5-(1H-tmupazon-4-mn)-2-[7-(2,2,6,6-terpamerun-1,2,3,6-TeTparuAponupuanH-4- i )-
SH-nmuppono|3,2-clnupunasus-3-ui|-peHor,

2-[1-(munepunnn-4-un)- 1H-nupasono[ 3,4-cJmupunazus-5-un]-5-(1H-nupazon-4-
i) eHo,

5-(1H-tmupazon-4-mn)-2-[1-(2,2,6,6-terpamermnnunepunus-4-wi)- 1 H-nupazono| 3,4-

c|mupunasuH-5-un|penor;
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5-(1H-nupazon-4-um)-2-[7-(2,2,6,6-rerpamerunnunepuans-4-mn)-6,7-nuruapo-SH-
nuppono|2,3-c|nupunazun-3-ui|peHor,

5-(1H-nmupazon-4-mn)-2-[7-(2,2,6,6-rerpamerinnunepuauH-4-mi)tueHo| 3,2-
¢ |mupunasus-3-wi|penor;

2-[7-(3-okca-9-a3abunukio[ 3,3, 1 JHoH-6-eH-7-un)tueno-[ 3,2-c jnupunasus-3-mn|-5-
(1H-nmpazon-4-mn)denodr;

5-(1H-mupazon-4-un)-2-[7-(2,2,6,6-trerpamerunnunepunut-4-un)-7H-nuppono[ 2,3-
c|mupunasus-3-wi|deHon;

2-[7-(8-a3abunukio[3,2,1]okr-2-eH-3-mn)-SH-muppono-[3,2-c|nupunazun-3-um]-5-
(1H-nupazon-4-wn)deHon,

2-[7-(3-okca-9-a3abunukio[ 3,3, 1 J[HoH-6-eH-7-w1)-SH-muppoino| 3,2-c Jnupuaa3un-3-
wi|-5-(1H-niupazon-4-un)dpenonr,

2-[7-(8-a3zabunukio|3,2,1]okr-3-mn)-5SH-muppoino| 3,2-c]-nmupunazun-3-uin|-5-(1H-
nupasoi-4-mi)peHorn,

2-[7-(3-okca-9-a3zabunukio[ 3,3, 1 JHoH-7-un)-SH-nuppono-[ 3,2-c jnupunazun-3-wmi|-5-
(1H-nmmpazon-4-wmn)deHon,

5-(1H-nmupazon-4-mn)-2-[7-(2,2,6,6-trerpamerunnunepunut-4-wn)-SH-mupposo| 3,2-
c|mupunasun-3-wi|peHor;

3-[2,3-nu¢rop-4-(1H-nupazon-4-un)penunn]-7-(2,2,6,6-reTpamMeTUNIUNIEPUANH-4 - 1T )-
6,7-nurunpo-SH-nuppono[2,3-c]-nupuaasus,

4-dprop-2-(1H-nupazon-4-un)-5-[3-(2,2,6,6-rerpamernn-nunepuaus-4-wmn)-3H-
[1,2,3]rpuazono[4,5-cnupunazus-6-un]-peHor,

5-(1H-nupazoin-1-ui)-2-[3-(2,2,6,6-trerpamerunnunepuans-4-mn)-3H-
[1,2,3]rpuazomno[4,5-cnupunazuH-6-wi|peHo,

4-¢prop-5-(1H-mupazon-4-un)-2-[3-(2,2,6,6-rerpamermn-nunepuaua-4-mi)-3H-
[1,2,3]rpuazomno[4,5-cnupunazun-6-ui]-deHo,

7-1(3-3%30)-8-a3abunmkio| 3,2, 1 Jokt-3-un]-3-[2,3-nu-prop-4-(1H-nupazon-4-
win)penni|-6,7-nurunpo-SH-muppono[2,3-cJnupunasus,

4-{3-runpokcu-4-[3-(2,2,6,6-rerpamernnnunepuana-4-mn)-3H-[ 1,2, 3 [rpuazono[4,5-
¢ l[mupunasus-6-mn|dennn §-1-merun-nmupuann-2(1H)-ox;

4-13-(2,2,6,6-terpamermnunepuana-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazus-6-
wi|6udenmn-3,4'-muou;

5-(1-merun- 1 H-nupazon-4-un)-2-[3-(2,2,6,6-terpamerni-nunepunus-4-un)-3H-

[1,2,3]rpuazomno[4,5-c|nupunazun-6-wuil-deno,
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2-[6-meTokcu-7-(2,2,6,6-TeTpamerinnunepunud-4-mn)-7H-umunazo[4,5-cnupunasun-
3-ui]-5-(1H-nupazon-4-un)deno;

2-[6-(meTunamuno)-7-(2,2,6,6-rerpamerinunepunus-4-mn)-7H-umunazo[4,5-
c|lmupunasun-3-wil-5-(1H-nupaszon-4-mn)-denon,

2-[7-(nmunepasun-1-un)-SH-nuppono[3,2-cnupunazun-3-un]-5-(1H-mupaszon-4-
win)eHo;

5-(1-atun-1H-nupazon-4-un)-2-[3-(2,2,6,6-trerpameri-nunepuaus-4-un)-3H-
[1,2,3]rpuazomno[4,5-cnupunazun-6-ui]-peHor,

5-(1-nponun- 1 H-upazon-4-un)-2-[3-(2,2,6,6-rerpamernn-nunepuaina-4-wn)-3H-
[1,2,3]rpuazomno[4,5-c[nupunazun-6-ui]-deHo,

5-(1H-tmupazon-3-un)-2-[3-(2,2,6,6-terpamerunnunepunun-4-mi)-3H-
[1,2,3]rpuazomno[4,5-cnupunazuH-6-wi|peHor,

2-[6-(3TunamuHo)-7-(2,2,6,6-rerpamermnnunepunnH-4-mn)-7H-umunazol 4,5-
c|mupunasun-3-mn|-5-(1H-mupazon-4-mn)deHor,

5-(1-metun- 1 H-niupazon-5-un)-2-[3-(2,2,6,6-terpamerni-nunepunus-4-mi)-3H-
[1,2,3]rpuazomno[4,5-c[nupunasuna-6-wui]-eHor,

5-(1-metun- 1H-nupazon-3-un)-2-[3-(2,2,6,6-terpamerni-nunepunut-4-un)-3H-
[1,2,3]rpuazomno[4,5-cnupunasuna-6-wui]-deno,

2-[3-(1,2,2,6,6-nenramermmunepunun-4-un)-3H-[1,2,3]-rpuazono[4,5-c Jnupuaasus-
6-ui]-5-(1H-nupazon-4-un)penon;

6-drop-4-[3-(2,2,6,6-rerpamermnnunepuann-4-un)-3H-[1,2,3 Jrpuazono[4,5-
¢ |mupunasun-6-uin|[ 1,1'-6udpennn]-3,4"- quom;

2-¢prop-3-(1H-nmupazon-4-un)-6-[3-(2,2,6,6-rerpamernn-nunepuaua-4-ui)-3H-
[1,2,3]rpuazomno[4,5-cnupunazun-6-ui]-peHor,

4-{2-¢prop-5-runpokcu-4-[3-(2,2,6,6-rerpamerun-nunepuann-4-wn)-3H-
[1,2,3]tpuazomno[4,5-c[nupunasun-6-wuin]-penun } - 1 -meTunmupuans-2(1H)-oH;

2-[3-(2,2-mumerunmunepunun-4-un)-3H-[ 1,2,3 |tpuazono-[4,5-c |mupunazus-6-ui|-5-
(1H-nmupazon-4-wmn)deHon,

2-{3-[(1R,5S)-1,5-numeTni-8-a3zadbunmkio[ 3,2, 1 Jokran-3-ui|-3H-[ 1,2,3 | tpuazono[4,5-
¢ |lmupunazun-6-un §-5-(1H-nupazon-4-un)denHon,

2-(1H-mupazon-4-un)-5-[3-(2,2,6,6-terpamermmnunepunun-4-mui)-3H-
[1,2,3]tpuazomno[4,5-cnupunasun-6-un|oen3on- 1,4-nuonr;

3-prop-5-(1H-nmpazon-4-un)-2-[3-(2,2,6,6-rerpamernn-nunepuana-4-min)-3H-

[1,2,3]rpuazomno[4,5-c|nupunazun-6-wuil-deno,
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5-(mmpasus-2-un)-2-[3-(2,2,6,6-rerpamerrnnunepunus-4-mn)-3H-
[1,2,3]rpuazomno[4,5-c|nupunazuH-6-wi|peHor,
5-(mupunun-2-un)-2-[3-(2,2,6,6-rerpamerninunepuann-4-mn)-3H-
[1,2,3]rpuazomno[4,5-c|nupunaszua-6-wmi|peHor,
4-dprop-5-(1-merun-1H-nupazon-4-wmn)-2-[3-(2,2,6,6-reTpame THnunepuaH-4- 1) -
3H-[1,2,3]tpuazono[4,5-c]-nupunaszus-6-uin|denou,
2-[3-(2,2,6,6-rerpamermnnunepunun-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunasux-6-
wi]-5-(1H-1,2,4-tpuazo- 1-un)-dpenon,
2-[3-(2,2,6,6-terpamermnunepunun-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazus-6-
wi|-5-(4H-1,2,4-tpuazon-4-un)-dpenon,
5-(mupunun-3-un)-2-[3-(2,2,6,6-Terpamerninunepuans-4-mn)-3H-
[1,2,3]rpuazomno[4,5-cnupunazuH-6-wi|peHor,
5-(mupunun-4-un)-2-[3-(2,2,6,6-terpamerninunepuans-4-mn)-3H-
[1,2,3]rpuazomno[4,5-cnupunazud-6-wi|peHor,
6-{3-runpokcu-4-[3-(2,2,6,6-terpamermnnunepunun-4-un)-3H-[ 1,2,3 | tpuazono[4,5-
¢ lmupunazus-6-mi|dennn f nmmpunnH-3-o;
2-{3-runpokcu-4-[3-(2,2,6,6-rerpamerunnunepunana-4-mn)-3H-[ 1,2, 3 Jrpuazomno[4,5-
¢ Jmupunazus-6-mi]pennn f nupumMuIuH-5-01;
5-[1-(*H3)meTm- 1H-nupazon-4-unl-2-[3-(2,2,6,6-Terpa-mermnnunepunuH-4-mm)-3H-
[1,2,3]rpuazomno[4,5-c|nupunazua-6-wi|peHor,
5-(1H-umunazon-1-mn)-2-[3-(2,2,6,6-rerpamerin-nunepuaus-4-mn)-3H-
[1,2,3]rpuazono[4,5-cnupunazus-6-ui|-peHor,
5-[1-(audropmerin)- 1H-nupazon-4-un]-2-[3-(2,2,6,6-TerpameTunnunepuanH-4-ui)-
3H-[1,2,3]tpua3zonol4,5-c]-nupuna3uH-6-mi|peHo,
2-[3-(2,2,6,6-terpamerminnunepunun-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazux-6-
wi]-5-(1H-1,2,3-tpuazon- 1-un)-denomn,
5-(2-merunmupunun-4-mn)-2-[3-(2,2,6,6-terpamerni-nunepunun-4-mi)-3H-
[1,2,3]rpuazomno[4,5-cnupunazua-6-wui]-deHo,
2-[3-(2,2,6,6-terpamermnunepunnn-4-wun)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazus-6-
wi|-5-[2-(TpudTopmernn)nupuanH-4-mi | peHor;
5-(mupumunns-4-nmn)-2-[3-(2,2,6,6-rerpamermnnunepunus-4-mn)-3H-
[1,2,3]rpuazomno[4,5-c|nupunasud-6-wi|peHor,
5-(mupunasun-4-mn)-2-[3-(2,2,6,6-rerpamernnnunepuaus-4-mn)-3H-

[1,2,3]rpuazomno[4,5-c|nupunazud-6-mi|peHor,
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5-(2-merokcunupuana-4-mn)-2-[3-(2,2,6,6-rerpamerun-nunepuana-4-mui)-3H-
[1,2,3]rpuazomno[4,5-cnupunazun-6-mi]-deHor,

S-(mupumuaus-5-nn)-2-[3-(2,2,6,6-rerpamerunnunepunus-4-mn)-3H-
[1,2,3]rpuazomno[4,5-c|nupunaszua-6-wmi|peHor,

6-{3-runpokcu-4-[3-(2,2,6,6-rerpamernnnunepunun-4-un)-3H-[ 1,2,3 | tpuazono[4,5-
¢ |mupunasuH-6-uin|denHnn  mupunasuH-3-o;

5-(1H-tmuppon-3-un)-2-[3-(2,2,6,6-terpamermnnurnepunun-4-mi)-3H-
[1,2,3]rpuazomno[4,5-cnupunasuH-6-wmi|peHor,

6-[3-(2,2,6,6-terpamermnnunepunun-4-un)-3H-[1,2,3]-tpuazonol4,5-c jnupunaszus-6-
WJI|[XUHOJHUH-7-0JT;

(3E)-3-(runpokcunmuno)-6-[3-(2,2,6,6-Terpamernn-nunepuauna-4-mm)-3H-
[1,2,3]rpuazomnol4,5-cnupunazun-6-unl-2,3-nuruapo- | H-ungen-5-om;

4-xiop-5-(1H-nmupazon-4-nn)-2-[3-(2,2,6,6-rerpamernn-nunepuauH-4-mn)-3H-
[1,2,3]rpuazomno[4,5-c[nupunasun-6-mi]-heHor,

5-[6-(numeTnnamuHO ) upuAnH-3-1i |-2-[ 3-(2,2,6,6-TeTpa-MeTUIIHIe pUAHH-4- 1T )-
3H-[1,2,3]rpuazonol4,5-c|nupunaszun-6-un|denor;

5-(mmunazo[ 1,2-a]mupasun-3-mn)-2-[3-(2,2,6,6-rerpa-merunnunepuaun-4-wn)-3H-
[1,2,3]rpuazomno[4,5-c|nupunazua-6-wmi|peHor,

1-uuknonporui-4-{ 3-rugpokcu-4-[3-(2,2,6,6-terpameri-nunepunuH-4-wi)-3H-
[1,2,3]rpuazono[4,5-c]nupunasus-6-unl-benun j nupuaus-2(1H)-one;

4-prop-5-(mupuans-4-nn)-2-[3-(2,2,6,6-rerpamermn-nunepuans-4-mn)-3H-
[1,2,3]rpuazono[4,5-cnupunazus-6-ui|-peHor,

5-(umunazo[ 1,5-aJmupunun-7-un)-2-[3-(2,2,6,6-terpa-merunnunepuaus-4-un)-3H-
[1,2,3]rpuazomno[4,5-cnupunazuH-6-wi|peHo,

2-[3-(2,2,6,6-terpamerminnunepunun-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazux-6-
wi|-5-(tuoden-3-unm)denon;

5-(umunazo[ 1,2-aJmupunun-7-un)-2-[3-(2,2,6,6-Terpa-merunnunepunus-4-wn)-3H-
[1,2,3]rpuazomno[4,5-cnupunazud-6-wi|peHor,

5-(1H-umunazon-2-mn)-2-[3-(2,2,6,6-terpamerin-nunepuaud-4-wmn)-3H-
[1,2,3]rpuazomno[4,5-cnupunazun-6-wui]-eHor,

I-metun-5-[3-(2,2,6,6-rerpamerwnunepuana-4-un)-3H-[ 1,2, 3 Jrpuazono[4,5-
c|mupunasun-6-wi|-1H-6er3umunazon-6-oi,

4-{3-runpokcu-4-[3-(2,2,6,6-rerpamernnnunepuana-4-wmn)-3H-[ 1,2, 3 Jrpuazomno[4,5-

¢ Jmupunazun-6-un]dennn fmmpunus-2(1H)-oH;
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5-[3-(2,2,6,6-terpamermnmunepunud-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c |nupunasus-6-
ui|-1H-unnazon-6-om;

5-(pypan-3-un)-2-[3-(2,2,6,6-rerpamernnnunepunud-4-un)-3H-[ 1,23 tpuazono[4,5-
¢ |mupunasuH-6-ui|penor;

2-[3-(2,2,6,6-terpamerminunepunun-4-ui)-3H-[1,2,3]-rpuazono[4,5-c|[nupunasun-6-
wi|-5-(1,3-tuazon-2-un)dexou;

2-metmi-5-[3-(2,2,6,6-rerpamerunnunepunaun-4-un)-3H-[ 1,2,3 Jrpuazono[4,5-
c|mupunasun-6-un|-1H-6er3umunazon-6-oi;

5-(1-metun- 1H-nupazon-4-un)-2-[1-(2,2,6,6-terpamerui-nunepunus-4-ui)- 1 H-
nupaszono| 3,4-c|nupunazus-S-mi|peHor;

5-(2-amunonmupunuH-4-mn)-2-[3-(2,2,6,6-Terpamerui-nunepunut-4-mi)-3H-
[1,2,3]rpuazomno[4,5-cnupunazuna-6-wui]-deHor,

5-[2-(numeTunamuno ) upuanH-4-min|-2-[ 3-(2,2,6,6-TeTpa-MeTUITUIepUAHH-4- 1T )-
3H-[1,2,3]tpuazonol4,5-c|nupunazus-6-un|deHor;

5-(3-¢proprupunun-4-nn)-2-[3-(2,2,6,6-rerpamerin-nunepuaus-4-un)-3H-
[1,2,3]rpuazomno[4,5-c[nupunasuna-6-wui]-eHor,

5-[1 —(2H3)MeTI/I.]'I— 1H-nupazon-4-unl-2-[1-(2,2,6,6-Terpa-mermnnurnepunuH-4-mm)- 1 H-
nupasoo| 3,4-c|nupunasus-S-un|-GQeHor,

5-[5-(nudropmerokcu ) mupunuH-2-mi|-2-[3-(2,2,6,6-rerpa-mMeTuanunepuaH-4- 11 )-
3H-[1,2,3]rpuazonol4,5-c|nupunazun-6-un|denor;

5-[2-(merunamuHo)upunuH-4-uil-2-[3-(2,2,6,6-terpa-merunnunepunuH-4-mi)-3H-
[1,2,3]rpuazono[4,5-cnupunazus-6-un|deHor,

5-(1H-nupazon-4-un)-2-[7-(2,2,6,6-terpamernin-1,2,3,6-reTparuaponupuant-4-
wn)ypo[3,2-c]nupunaszun-3-wui|denou;

5-(3-¢rop-1H-nupazon-4-un)-2-[3-(2,2,6,6-rerpamernn-nunepuaua-4-mi)-3H-
[1,2,3]rpuazomno[4,5-cnupunazun-6-ui]-deHo,

2-[3-(2,2,6,6-terpamermnnunepunun-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazux-6-
wi|-5-(1,3-tuazon-5-un)deHon,

5-(3-metun- 1 H-nupazon-4-un)-2-[3-(2,2,6,6-terpamerni-nunepunus-4-mm)-3H-
[1,2,3]rpuazomno[4,5-cnupunazun-6-wui]-eHor,

4-{3-runpokcu-4-[3-(2,2,6,6-rerpamernnnunepunana-4-mn)-3H-[ 1,2, 3 [rpuazono[4,5-
¢ Jmupunazun-6-mn]dennn }- 1 H-nupaszon-3-kapbonurpmr,

2-{3-runpokcu-4-[3-(2,2,6,6-rerpamernnnunepunana-4-mn)-3H-[ 1,2, 3 [rpuazomno[4,5-

c|mupunasuH-6-wi|dennn }-1,3-Tuazon-S5-kapOOHUTPU,
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5-(1,3-okcazon-2-un)-2-[3-(2,2,6,6-rerpamermn-nunepunuH-4-wmi)-3H-
[1,2,3]rpuazomno[4,5-cnupunazun-6-mi]-deHor,
2-[3-(2,2,6,6-terpamermnnunepuann-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazux-6-
wi|-5-(1H-1,2,3-tpuazon-4-un)-denomn,
5-(6-meTokcunupumMuanH-4-mn)-2-[3-(2,2,6,6-rerpa-merunnunepuana-4-wmn)-3H-
[1,2,3]rpuazono[4,5-cnupunazus-6-un|deHor,
5-[2-(nudropmerokcu ) mupunuH-4-mn|-2-[3-(2,2,6,6-TeTpa-MeTUITUIEPUANMH-4- 1T )-
3H-[1,2,3]tpuazonol4,5-c|nupunazun-6-un|deHon;
5-(1H-umunazon-4-un)-2-[3-(2,2,6,6-terpamerun-nunepuaus-4-wmn)-3H-
[1,2,3]rpuazomno[4,5-c[nupunazun-6-ui]-deHo,
2-[3-(2,2,6,6-terpamermnunepunrn-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazus-6-
wi|-5-(1,3,4-trnagua3on-2-un)-¢GheHou,
6-[4-(1H-mmupazon-4-un)- 1H-6enzorpuazon-7-uil-3-(2,2,6,6-TeTpaMeTHIIIHITEPUIUH-
4-un)-3H-[1,2,3|tpuazono[4,5-c|nupunasus;
5-(1H-nuppono[2,3-bmupunun-4-nn)-2-[3-(2,2,6,6-teTpa-MeTHINUIEPUIUH-4-1JT)-
3H-[1,2,3]tpuazonol4,5-c|nmupunaszus-6-ui|-peHor,
5-(2-merokcunupumMuauH-4-mn)-2-[ 3-(2,2,6,6-rerpamerun-nunepuanH-4-wmn)-3H-
[1,2,3]rpuazomno[4,5-cnupunasuna-6-wui]-deno,
5-(1,2-okcazon-4-un)-2-[3-(2,2,6,6-rerpamermn-nunepunuH-4-mn)-3H-
[1,2,3]rpuazomno[4,5-c|nupunazun-6-uinl-deno,
5-(5-¢rop-1-metun-1H-nupazon-4-un)-2-[3-(2,2,6,6-reTpamMeTUNNUNICPUAUH-4- 11T )-
3H-[1,2,3]tpuazono[4,5-c]-nupunazus-6-uin|denou,
5-(1-s3tun-5-¢prop-1H-nupazon-4-un)-2-[3-(2,2,6,6-rerpamermnnunepunann-4-mn)-3H-
[1,2,3]rpuazomno[4,5-c]-nmupunazun-6-uin|heHor,
5-(2-aTokcunupunun-4-un)-2-[3-(2,2,6,6-Terpamerun-nunepuann-4-un)-3H-
[1,2,3]rpuazomno[4,5-cnupunazun-6-ui]-deHo,
5-(6-3TokcunupumMuanH-4-un)-2-[3-(2,2,6,6-reTpamerun-nunepuana-4-un)-3H-
[1,2,3]rpuazomno[4,5-cnupunazua-6-wui]-deHo,
2-[3-(2,2,6,6-terpamermnunepunnn-4-wun)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazus-6-
wi]-5-([1,2,3]rpuazono[ 1,5-a]-mupunun-5-un)denor,
2-[3-(2,2,6,6-terpamermnunepunnn-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazus-6-
wi|-5-([1,2,4]rpuazomno[ 1,5-a]-mupunun-7-ui)denor,
5-(3-xyop-1-metmn- | H-nupazon-4-un)-2-[3-(2,2,6,6-teTpa-eTmnnunepunuH-4-mm)-3H-

[1,2,3]rpuazomno[4,5-c]-nmupunazun-6-un|denor,
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6-{3-runpokcu-4-[3-(2,2,6,6-rerpamermnmunepunun-4-un)-3H-[ 1,2,3 | tpuazono[4,5-
¢ Jmupunazun-6-un]dennn fmupumunua-4(3H)-oH;
5-(3-x7n0p-1H-nupazon-4-un)-2-[3-(2,2,6,6-rerpamernn-nunepuana-4-mm)-3H-
[1,2,3]rpuazomno[4,5-c|nupunazud-6-win|-penon
5-(3-¢rop-1-metun-1H-nupazon-4-un)-2-[3-(2,2,6,6-TeTpaMeTUNNUNICPUAUH-4- 11T )-
3H-[1,2,3]tpuazono[4,5-c]-nupunazus-6-uin|denou,
5-(3-metokcu- 1 H-nupazon-4-un)-2-[3-(2,2,6,6-TeTpa-mMeTuanunepuaun-4-mui)-3H-
[1,2,3]rpuazomno[4,5-cnupunasuH-6-wmi|peHor,
4-{3-rugpokcu-4-[3-(2,2,6,6-Terpamerunnunepunanna-4-wmn)-3H-[ 1,2, 3 Jrpuazono[4,5-
c|mupunasus-6-wi|denun } - 1-metn- | H-nupazon-3-kapOoHUTpPHIT,
5-(5-metun-1,3-trazon-2-un)-2-[3-(2,2,6,6-rerpamerii-nunepunuH-4-wn)-3H-
[1,2,3]rpuazomno[4,5-cnupunazuna-6-wui]-deHor,
2-[3-(2,2,6,6-terpamermnunepunun-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazus-6-
wi|-5-(1,2,4-tragua3on-5-un)-¢GeHou,
5-(4-¢rop-1H-6en3oTpuazon-6-mn)-2-[3-(2,2,6,6-rerpa-mermnnunepuans-4-mn)-3H-
[1,2,3]rpuazomno[4,5-c|nupunazuH-6-wmi|peHor,
5-(1H-nmupazon-4-mn)-2-[7-(2,2,6,6-trerpamerunnunepunut-4-wn)-7H-nupposo[ 2,3-
c|mupuna3uH-3-ui |nupuanH-3-07,
5-(3-6pom-1H-ntmpazon-4-mn)-2-[3-(2,2,6,6-rerpamerun-nunepuand-4-wn)-3H-
[1,2,3]rpuazomno[4,5-c|nupunazun-6-uinl-deno,
5-(1-metun-1H-1,2,3-tpuazon-4-un)-2-[3-(2,2,6,6-rerpa-merunnunepunus-4-mi)-3H-
[1,2,3]rpuazono[4,5-cnupunazus-6-un|denour,
2-[3-(2,2,6,6-terpamerunnunepunun-4-un)-3H-[ 1,2,3]-tpuaszono[4,5-c|nupunasun-6-
wi|-5-[3-(tpudropmern)- 1 H-mupazon-4-wmn|peHo,
5-(1H-mmupazon-4-un)-2-[3-(2,2,6,6-terpamerunnunepunun-4-mi)-3H-
[1,2,3]rpuazomnol4,5-c|nupunazun-6-mn|nupuans-3-oi;
5-(1H-nupazon-4-um)-2-[7-(2,2,6,6-trerpamermnnunepuans-4-mn)-7H-umunazol4,5-
c|mupuna3uH-3-un |nupuauH-3-07,
5-(mmunazo[ 1,2-a]mupasun-6-mn)-2-[3-(2,2,6,6-rerpa-merunnunepuau-4-wn)-3H-
[1,2,3]tpuazomno[4,5-c|nupunazud-6-wi|peHor,
5-(4-¢rop-1H-umunazon-1-un)-2-[3-(2,2,6,6-rerpamernn-nunepuaua-4-mi)-3H-
[1,2,3]rpuazomno[4,5-cnupunasuna-6-wui]-deHor,
5-(4-mermn- |H-umunazon- 1-um)-2-[3-(2,2,6,6-rerpamerun-nunepuant-4-ui)-3H-

[1,2,3]rpuazomno[4,5-c|nupunazun-6-wuil-deno,
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2-[3-(2,2,6,6-terpamermnunepunnn-4-wun)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazux-6-
wi|-5-(1H-[1,2,3rpuazonol4,5-b]mupuann-6-un)denon,

2-[3-(2,2,6,6-terpamermnnunepuann-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazux-6-
wi|-5-(3H-[1,2,3rpuazono[4,5-c|nupunuH-6-mi)dpeHor,

2-[3-(2,2,6,6-terpamerminunepunun-4-ui)-3H-[1,2,3]-rpuazono[4,5-c|[nupunasun-6-
wn|-5-(1H-[1,2,3 ]rpuazono[4,5-bnupunun-5-un)denour,

5-(3-¢prop-1-metun-1H-nupazon-4-un)-2-[ 1-(2,2,6,6-TeTpaMeTUITUIEPUANH-4- 1T )-
1H-niupazono|3,4-c|mupunasuH-5-mi|peHo,

5-(2,4-mumetun- 1 H-umunazon-1-um)-2-[3-(2,2,6,6-terpa-meTmnnunepunuH-4-wn)-3H-
[1,2,3]rpuazomno[4,5-cnupunazud-6-wi|peHor,

5-(2-metun-1,3-trazon-5-un)-2-[3-(2,2,6,6-rerpamerii-nunepunuH-4-wi)-3H-
[1,2,3]rpuazomno[4,5-cnupunazuna-6-wui]-deHor,

5-(2-metun-2H-1,2,3-tpuazon-4-un)-2-[3-(2,2,6,6-terpa-merunmunepunud-4-wn)-3H-
[1,2,3]rpuazomno[4,5-cnupunazud-6-wi|peHor,

2-[3-(2,2,6,6-terpamermnunepunnn-4-wun)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazus-6-
wi|-5-([1,2,4]rpuazono[4,3-b]-nmupunazux-6-un)deHor;

5-(3-metmin- 1,2, 4-tnanunazon-5-mn)-2-[ 3-(2,2,6,6-rerpa-merunnunepuaun-4-wn)-3H-
[1,2,3]rpuazomno[4,5-c|nupunazua-6-wmi|peHor,

5-(4-pTop-2-metmi-1,3-tnazon-5-mn)-2-[3-(2,2,6,6-rerpamermnnunepunus-4-mi)-3H-
[1,2,3]rpuasono[4,5-c]-nupuaa3us-6-un|peHor;

5-(5-merun- 1H-iupazon-1-un)-2-[3-(2,2,6,6-reTpa-merunnunepuann-4-um)-3H-
[1,2,3]rpuazono[4,5-cnupunazus-6-un|deHor,

5-(4-metun- 1H-nupazon-1-mn)-2-(3-(2,2,6,6-rerpamernn-nunepuann-4-mn)-3H-
[1,2,3]rpuazomno[4,5-cnupunazun-6-min)-peHor,

5-(3-metun- 1H-nupazon-1-mwi)-2-(3-(2,2,6,6-rerpamerui-nunepunut-4-ui)-3H-
[1,2,3]rpuazono[4,5-cnupunasus-6-un)-peHor,

5-(2-metun-1,3-okcazon-5-mn)-2-[3-(2,2,6,6-terpamerin-nunepunuH-4-wmn)-3H-
[1,2,3]rpuazomno[4,5-cnupunazua-6-wui]-deHo,

5-(4-metokcu-1,3,5-Tpuasun-2-mn)-2-(3-(2,2,6,6-terpa-merunmunepunua-4-wn)-3H-
[1,2,3]tpuazomno[4,5-cnupunazun-6-un)deHon,

5-(mmunazo[ 1,2-a]mupumunus-6-mn)-2-(3-(2,2,6,6-terpa-merunmunepunua-4-wn)-3H-
[1,2,3]tpuazomno[4,5-cnupunazun-6-un)deHor,

5-(3-¢rop-1H-nmpazon-4-un)-2-(1-(2,2,6,6-rerpamernn-nunepuaua-4-nin)- 1 H-

nupasoo| 3,4-cnupunazus-S5-ui)PeHor,
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5-(mmunazo[ 1,2-bnupunasun-6-mi)-2-(3-(2,2,6,6-terpa-merunnunepunuH-4-mi)-3H-
[1,2,3]tpuazomno[4,5-c|nupunasun-6-un)deHor,

2-[3-(2,2,6,6-terpamermnnunepuann-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazux-6-
wi|-5-(2H-1,2,3-tpuazon-2-un)-dpenon,

2-{3-[(35,4S)-3-pTop-2,2,6,6-TeTpamerunnunepuaun-4-un|-3H-[ 1,2,3 rpuazono[4,5-
¢ lmupunasun-6-un }-5-(1H-nupazon-4-ui)penodn,

5-(mupunun-4-un)-2-[1-(2,2,6,6-rerpamerrnnunepunus-4-mn)- 1 H-nupazono[ 3,4-
c|mupunasus-5-un|peHon;

5-(mupunun-3-un)-2-[1-(2,2,6,6-rerpamerninunepuann-4-wn)- 1 H-nupazono[ 3,4-
c|mupunasuH-5-un|deHon;

5-(mupumunus-5-nn)-2-[1-(2,2,6,6-rerpamermnnunepunus-4-wn)- 1 H-nmupasomnol 3,4-
c|mupunasuH-5-ui|peHor;

2-{3-[(3S.4R)-3-¢prop-2,2,6,6-TeTpamerunnunepunu-4-mi|-3H-[ 1,2,3 Jrpuazono[4,5-
¢ lmupunazus-6-un }-5-(1H-nupazon-4-ni)penon,

5-(1-metun- 1H-nupazon-3-mwn)-2-[ 1-(2,2,6,6-Terpamerni-nunepunus-4-un)- 1 H-
nupasoo| 3,4-cmupunasus-S-ui | GpeHor,

2-{3-[3-(rperbyrrnamuno)uuknodyrmn|-3H-[1,2,3]-Tpuazono[4,5-c |nupuna3us-6-
wi }-5-(1H-impazon-4-un)denon,

4-(4-{3-[(3S,4S5)-3-pTop-2,2,6,6-Terpamernnnunepuann-4-mui|-3H-
[1,2,3]rpuazomno[4,5-c|nupunasua-6-un } -3-runpokcu-penn)- 1 -merunnupunus-2(1H)-oH;

6-(4-{3-[(3S,45)-3-¢pTop-2,2,6,6-TeTpamerunnunepunus-4-un|-3H-
[1,2,3]rpunazonol4,5-c|nupunazun-6-un }-3-rugpoxcu-pennn)-3-meruanupumunud-4(3H)-ox;

5-(3-prop-1H-nupazon-4-un)-2-{3-[(3S,45)-3-pTop-2,2,6,6-TeTpaMeTHIITUTIEPUIAH-4 -
wi]-3H-[1,2,3]rpuazono[4,5-c|nupunazus-6-ui j heHo,

2-[1-(2,2,6,6-terpamerununepunaun-4-un)- | H-nupazono-| 3,4-c Jnupunasus-5-un|-5-
(2H-1,2,3-tpuazon-2-un)peHor,

2-{3-[3-(rperOyrrnamuno)uuknonentui|-3H-[1,2,3]-tpuazonol4,5-c|mupunazus-6-
i} -5-(1H-nmpazon-4-un)penorn; u

2-[7-(2,2,6,6-terpamermnunepunun-4-un)-7H-muppono-[2,3-cJnupunasus-3-mi|-5-
(2H-1,2,3-Tpuazon-2-un)deHor,

rne Gpopmy coequHEeHUs] BRIOMPAIOT W3 TPYIIIbIL, COCTOSIIEH U3 €ro COJEBOU, THAPATHOM,
COJIbBATHOM, pAaLleMaTHOW, JSHAHTHOMEPHOW, [OHAaCTEPEOMEPHOH, CTEPEOM3OMEPHOM U
TAyTOMEPHOH (POpMBIL.

7. Coenunenue no m. 6, rae GopMa COeIUHEHUs MPEACTABIIsIET COOOH COb COEeNUHEHUS

i ee GopMy, BEIOPAHHYIO M3 TPYIIIBI, COCTOSIIEH U3 CIAENYIOMINX COJIeH COeTMHEeHUH
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5-(1H-nupazon-4-nm)-2-[1-(2,2,6,6-trerpamernnnunepuans-4-mn)- 1 H-umunaso[4,5-
bnupasun-5-un|denona ruapoxIoOpun;
5-[2,5-nudrop-4-(1H-mupazon-4-mn)penunn|-1-(2,2,6,6-terpa-meTrnnunepuaus-4-
wn)- 1H-umunaso[4,5-b]nupaszuna runpoxiopun;
5-(1H-nupazon-4-un)-2-[7-(2,2,6,6-terpamermnnunepunus-4-wn)-7H-umunazo[ 4,5-
¢ |mupunasus-3-ui|denona rupoXIOpUL;
3-[2,5-nudrop-4-(1H-mupazon-4-un)penuni]-7-(2,2,6,6-TeTpa-MeTHINTUTIEPUIUH-4 -
wi)-7H-umunazo[4,5-c|nupunasrHa ruapOXIOPHI;
2-[6-metun-7-(2,2,6,6-rerpameTinnunepunuH-4-mn)-7H-umunazo-[4,5-c jnupunazus-
3-mn]-5-(1H-nmupazon-4-wn)peHona rugpoxIopuz;,
3-[2,5-nu¢rop-4-(1H-mupazon-4-wn)dpenwn]-6-metmn-7-(2,2,6,6-
TeTpameTuanunepuauH-4-un)-7H-umunazo 4,5-c |nupuaasnHa ruApOXIOpUL;
5-(1H-tmupazon-4-mn)-2-[3-(2,2,6,6-terpamermnnunepunun-4-ui)-3H-
[1,2,3]rpuazono[4,5-cnupuna3zuH-6-ui|deHona ruipOXIOpuzs;
5-(1H-tmupazon-4-mn)-2-[5-(2,2,6,6-terpamermin-1,2,3,6-TeTparuaponupuanH-4- i )-
SH-tmmppomno[2,3-b]mupasun-2-un]penona runpoxnopun;
3-[2-runpoxkcu-4-(1H-nmupazon-4-un)pennn]-7-(2,2,6,6-terpa-MeTHIIHIEPUIUH-4-

wi)-7H-umunazo[4,5-c|nupuna3un-6-o0i1a ruapOXIOPHLI;

5-(1H-nmupazon-4-mn)-2-[5-(2,2,6,6-rerpamerunnunepunus-4-mn)-SH-muppono[ 2,3
b]mupasun-2-ni|peHona rugpoxIopuL;
5-(1H-nupazon-4-un)-2-[7-(1,2,3,6-trerparugponupunus-4-un)-SH-nupposno[ 3,2-
¢ |mupunasus-3-ui|deHona ruapoXIOpUL;
2-[7-(nunepunun-4-un)-SH-nuppono[ 3,2-c lnupunaszun-3-mn|-5-(1H-nupazon-4-
i) eHoNa THIPOXJIOPHIT,
6-[2,3-nudrop-4-(1H-mupazon-4-un)penmn]-3-(2,2,6,6-reTpa-mMeTUINUNEpUIuH-4-
wn)-3H-[1,2,3]rpuazono[4,5-clnupugasuna rugpoxIOPHL;
6-[2,5-mudrop-4-(1H-mupazon-4-un)penni|-3-(2,2,6,6-TeTpa-meTranunepuaus-4-
wn)-3H-[1,2,3]rpuazono[4,5-clnupugasuna rugpoxIOpHL;
5-(1H-tmupazon-4-mn)-2-[7-(1,2,3,6-trerparugponupunus-4-ui)-TueHo| 3,2-
c|nupuna3uH-3-wi|peHona THAPOXJIOPUL,
2-[2,5-nu¢rop-4-(1H-nupazon-4-um)penun]-5-(2,2,6,6-trerpa-MeTHIIHIIEPUIUH-4-
wi)-SH-muppono[2,3-b]mupasuHa ruapoxaopusn;
5-(1H-nupazon-4-um)-2-[7-(2,2,6,6-trerpamerun-1,2,3,6-reTpa-ruaponupuanH-4-

win)tieHo| 3,2-c|nupunazus-3-un|dpeHona rugpoxIOpu;
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2-[7-(8-a3zabunukio|3,2,1]okr-2-eH-3-mn)Tueno| 3,2-c]-nupunasun-3-mi|-5-(1H-
nupasoi-4-mi)peHosa THAPOXJIOPHUL,

2-[1-(munepuaun-4-un)-1H-nupasono[3,4-b]nupaszun-5-un]-5-(1H-nupazon-4-
i) eHosa THIPOXJIOPHIT,

5-(1H-nupazon-4-un)-2-[7-(2,2,6,6-trerpamerm-1,2,3,6-TeTpa-rugponupuant-4-ui)-
SH-nuppomno|3,2-c]nmupuaasus-3-mi|peHona ruapoxIopus;

2-[ 1-(munepunuH-4-mn)- 1 H-iupasoso| 3,4-c[nupunasun-5-un|-5-( 1 H-nupaszon-4-
i) eHoNa THAPOXIOPHI,

5-(1H-mmupazon-4-un)-2-[1-(2,2,6,6-terpamerunnunepunus-4-ui)- 1 H-nupazono| 3,4-
c|nupunasuH-5-wi|peHona TuaPOXIOPUL,

5-(1H-nupazon-4-un)-2-[7-(2,2,6,6-trerpamermnnunepuant-4-mn)-6,7-nuruapo-SH-
nuppoJio[ 2,3-c mupunazus-3-wi|dpeHosa TuapOXJIOPHUI,

5-(1H-tmupazon-4-mn)-2-[7-(2,2,6,6-terpamerunnunepuauH-4-wi)tueHo| 3,2-
c|mupunasuH-3-wi|peHona TUAPOXIOPUL,

2-[7-(3-okca-9-a3zabunukiio| 3,3, 1 JHoH-6-eH-7-un)rueHo-[ 3,2-c|[nupunasun-3-ui|-5-
(1H-nmmpazon-4-wmn)deHomna ruApoXIOpua,

5-(1H-nupazon-4-nm)-2-[7-(2,2,6,6-terpamernnnunepuann-4-mn)-7H-nuppomno[ 2,3-
c|mupunasuH-3-wi|peHona THAPOXJIOPUL,

2-[7-(8-azabunukio|3,2,1]okr-2-eH-3-mn)-SH-nmuppono-[3,2-c|nupunazun-3-uml-5-
(1H-nmmpazon-4-wmn)deHona ruapoxIOpus;

2-[7-(3-okca-9-a3abunukiol| 3,3, 1 |HoH-6-eH-7-un)-SH-tmuppono-[ 3,2-¢ Jnupunaszus-3-
wi|-5-(1H-nupazon-4-un)peHona ruapoxXIopu;

2-[7-(8-a3zabunukio| 3,2,1]okr-3-mn)-5SH-muppoino| 3,2-c]-nmupunazun-3-ui|-5-(1H-
nupasoj-4-mi)peHosa TUAPOXIOPHUL,

2-[7-(3-okca-9-a3zabunukiio| 3,3, 1 JHoH-7-un)-SH-nupposo[ 3,2-c|mupunazun-3-ui]-5-
(1H-mmupazon-4-wmn)dpeHomna ruapoXIOpuUI,

5-(1H-nmupazon-4-mn)-2-[7-(2,2,6,6-terpamerunnunepunus-4-wn)-SH-mupposno| 3,2-
c|nupunasuH-3-wi|peHona TUAPOXIOPULT,

3-[2,3-nudrop-4-(1H-mupazon-4-mn)penni|-7-(2,2,6,6-TeTpa-meTranunepuaua-4-
wn)-6,7-murunpo-SH-mupposno| 2,3-cJnupuaazuHa ruapoXJIOpHUI,

4-¢prop-2-(1H-nmupazon-4-un)-5-[3-(2,2,6,6-rerpamernn-nunepuana-4-nin)-3H-
[1,2,3]rpuazono[4,5-cnupunazuH-6-ui|deHona ruipoOxIopuzs;

4-¢prTop-5-(1H-nmupazon-4-un)-2-[3-(2,2,6,6-rerpamernn-nunepuana-4-nm)-3H-

[1,2,3]rpuazono[4,5-cnupunazus-6-un|denona runpodpomusn;
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7-1(3-3%30)-8-a3abunmkio[ 3,2, 1 |okt-3-uin]-3-[2,3-nudprop-4-(1 H-nmupazon-4-
win)pennn|-6,7-nurunpo-SH-muppono-[2,3-c|nupuaasnHa ruaApOXIOPUL,
4-[3-(2,2,6,6-rerpamermnnunepunnn-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazus-6-
wi|6oudenmn-3,4'-nuona rugpodpoOMu;
5-(1-merun- 1H-nupazon-4-un)-2-[3-(2,2,6,6-rerpamerun-nunepuaus-4-mn)-3H-
[1,2,3]rpuazono[4,5-cnupunazus-6-ui|denona ruapodpomMun;
2-[6-meTokcu-7-(2,2,6,6-Terpamerrnnunepunui-4-ui)-7H-umunazo[4,5-cJnupunasus-
3-un]-5-(1H-mupazon-4-wn)peHona rugpoxaopu,
2-[6-(meTunamuHo)-7-(2,2,6,6-Terpamerrnnunepunus-4-mn)-7H-umunazol4,5-
c|mupunazun-3-un|-5-(1H-mupazon-4-wmn)peHona ruapoxIOpus,
2-[6-(3TunamuHo)-7-(2,2,6,6-rerpamermnunepunnH-4-mn)-7H-umunazol 4,5-
c|lmupunazun-3-un|-5-(1H-nmupazon-4-mi)dpeHona ruapoxIOpus,
2-[3-(1,2,2,6,6-nenramermmunepunud-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c Jnupunasus-
6-wi]-5-(1H-mupazon-4-un)deHona qUruapOXIOPU,
6-prop-4-[3-(2,2,6,6-Terpamernnnunepunud-4-un)-3H-[1,2,3 tpuazono[4,5-
c|mupunazun-6-wi|[1,1'-6udennn]-3,4'-muona rungpodpomMu;
2-¢pTop-3-(1H-nmupazon-4-un)-6-[3-(2,2,6,6-rerpamernn-nunepuana-4-nin)-3H-
[1,2,3]rpuazomno[4,5-cnupunasua-6-mi|peHona TuruapoxIopus;
4-{2-¢prop-5-runpoxcu-4-[3-(2,2,6,6-rerpamerun-nunepuann-4-mn)-3H-
[1,2,3]rpuazono[4,5-c]nupunasus-6-umnl-penun } - 1-mernn-nupunus-2(1H)-ona runpoxnopun;
2-[3-(2,2-pumernnnunepunun-4-un)-3H-[1,2,3 Jrpuazono[4,5-c|nupunasus-6-wmi]-5-
(1H-nupazon-4-un)peHosna ruapoxIopus;
2-{3-[(1R,5S)-1,5-numeTun-8-azadbunmkio[ 3,2, 1 Jokran-3-ui]-3H-[ 1,2,3 | tpuasono[4,5-
¢ lmupunasus-6-un }-5-(1H-nupazon-4-ui)deHona ruipoxIopus;
2-(1H-niupazon-4-un)-5-[3-(2,2,6,6-terpamermnnunepunun-4-mi)-3H-
[1,2,3]rpuazomno[4,5-cnupunazud-6-mi|0eH3oi- 1,4-11osa TUuruapoxIoOpu;
3-¢prop-5-(1H-nmpazon-4-un)-2-[3-(2,2,6,6-rerpamernn-nunepuaua-4-min)-3H-
[1,2,3]rpuazono[4,5-cnupunazuH-6-ui|deHona TUruapOXIOpUL;
5-(mupaszun-2-un)-2-[3-(2,2,6,6-rerpamerrnnunepunus-4-mn)-3H-
[1,2,3]rpuazono[4,5-cnupunasuH-6-ui|denona TUruapOXIOPUL;
5-(mupunun-2-un)-2-[3-(2,2,6,6-rerpamerninunepuans-4-mn)-3H-
[1,2,3]rpuazomno[4,5-cnupunasua-6-mi|peHona TuruapoxIopus;
4-¢pTop-5-(1-metun-1H-mpazon-4-un)-2-[3-(2,2,6,6-TeTpa-MeTHITUNIEPUANH-4 - 11T )-

3H-[1,2,3]rpuazonol4,5-c]-nmupuna3un-6-mi|-peHosna rugpoxXIOpun,



211

2-[3-(2,2,6,6-terpamermnunepunnn-4-wun)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazux-6-
wn]-5-(1H-1,2,4-tpuazon-1-un)peHona ruipOXIopuzs;
2-[3-(2,2,6,6-terpamermnnunepuann-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazux-6-
wi|-5-(4H-1,2,4-Tpuazon-4-un)peHosna ruapoxXIOpua,
5-(mupunun-3-mn)-2-[3-(2,2,6,6-rerpamermnnunepunus-4-mn)-3H-
[1,2,3]rpuazono[4,5-cnupunazuH-6-un|dheHona TUruapoxIopus;
5-(mupunun-4-un)-2-[3-(2,2,6,6-rerpamervnnunepunuH-4-wmn)-3H-
[1,2,3]rpuazomno[4,5-cnupunazun-6-mui|peHona Turuapoxaopus;
6-{3-runpokcu-4-[3-(2,2,6,6-terpamerunnunepunun-4-un)-3H-[ 1,2,3 | tpuazono[4,5-
¢ lmupunasuH-6-wmi|pennn f nmupuanH-3-01a AUrHAPOXIOPUL;
2-{3-runpokcu-4-[3-(2,2,6,6-Terpamerunnunepuanna-4-wmn)-3H-[ 1,2, 3 [rpuazono[4,5-
¢ lmupunazuH-6-wmi|peHnn  TupuMHINH-5-01a AUTHAPOXJIOPUL;
5-[1 —(2H3)MC’I‘I/IJ'I— 1H-niupazon-4-un]-2-[3-(2,2,6,6-Terpa-meTmnnunepunuH-4-wm)-3H-
[1,2,3]rpuazonol4,5-cnupuna3sus-6-uml-peHona UruapoxIopus;
5-(1H-umunazon-1-un)-2-[3-(2,2,6,6-terpamermnnunepunnn-4-uin)-3H-
[1,2,3]rpuazomno[4,5-cnupunazud-6-mi|-peHona ruapoxaopus;
5-[1-(audropmerin)- 1H-nupazon-4-ninl-2-[3-(2,2,6,6-teTpa-MeTrunnunepuuH-4-un)-
3H-[1,2,3]Tpuazono[4,5-c|nupunazun-6-unl-penona TMruapoxIopuL;
2-[3-(2,2,6,6-terpamermnnunepuann-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazux-6-
wi|-5-(1H-1,2,3-tpuazon- 1-un)deHona ruapoxiopun;
5-(2-merunnupunun-4-un)-2-[3-(2,2,6,6-rerpamernnnunepuann-4-wn)-3H-
[1,2,3]rpunazono[4,5-c|nupunasun-6-ui|peHona ruapoxaopun;
2-[3-(2,2,6,6-terpamerunnunepunun-4-un)-3H-[ 1,2,3]-tpuaszono[4,5-c|nupunasun-6-
wi|-5-[2-(tpudTopmeTun) nupuauH-4-ui|-peHosna TUrHAPOXIOPHLI,
S-(mupumunus-4-nn)-2-[3-(2,2,6,6-rerpamerinnunepunus-4-mn)-3H-
[1,2,3]rpuazono[4,5-cnupunazuH-6-ui|deHona TUruapoOXIOpUL;
5-(mupunasun-4-mn)-2-[3-(2,2,6,6-terpamernnnunepuaus-4-mn)-3H-
[1,2,3]rpuazomno[4,5-c[nupunasun-6-ui|peHona ruapoxIopus;
5-(2-metokcunupuana-4-mun)-2-[3-(2,2,6,6-rerpamerun-nunepuana-4-muin)-3H-
[1,2,3]tpuazomno[4,5-cnupunasua-6-mi|peHona TuruapoxIOpus;
6-{3-runpokcu-4-[3-(2,2,6,6-terpamermnmnunepunun-4-un)-3H-[ 1,2,3 | tpuazono[4,5-
¢ |mupuna3uH-6-wi|heHnn } mupuaa3uH-3-0J1a THIPOXJIOPH,
6-[3-(2,2,6,6-terpamermnmunepunun-4-un)-3H-[ 1,2,3]-rpuazonol4,5-c jnupugaszus-6-

WJI|XHUHOJIMH-7-0J1a THAPOOPOMUL,
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4-x10p-5-(1H-mupazon-4-un)-2-[3-(2,2,6,6-rerpamerni-nunepunun-4-un)-3H-
[1,2,3]rpuazomno[4,5-c|nupunazuH-6-wmi|peHosna TuruapoOpoMun;
4-¢prop-5-(mupuann-4-un)-2-[3-(2,2,6,6-rerpamerin-nunepuaud-4-nm)-3H-
[1,2,3]rpuazomno[4,5-c|nupunazua-6-wmi|peHona TMruapoOpoMus;
2-[3-(2,2,6,6-terpamerminunepunun-4-ui)-3H-[1,2,3]-rpuazono[4,5-c|[nupunasun-6-
wi|-5-(tuoden-3-mn)denona ruapoXIOpUL;
4-{3-runpokcu-4-[3-(2,2,6,6-rerpamerunnunepuanna-4-mn)-3H-[ 1,2, 3 Jrpuazono[4,5-
¢ J[mupunasun-6-wn|dennn fmupunus-2(1H)-oHa runpoxnopur;
5-(pypan-3-un)-2-[3-(2,2,6,6-terpamermnnunepunun-4-un)-3H-[ 1,2,3 | tpuazono[4,5-
c|nupuna3uH-6-wi|peHona TuaPOXIOPUL,
2-[3-(2,2,6,6-terpamermnunepunrn-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazus-6-
wi|-5-(1,3-tuazon-2-un)deHona rugpoxXIopua,
5-(1-metun- 1 H-nupazon-4-un)-2-[1-(2,2,6,6-terpamerni-nunepunus-4-un)- 1 H-
npaszono| 3,4-c|nupunasus-5-min|peHona AUruIpoOXIOPHL;
5-[1 —(2H3)Memn— 1H-nupazon-4-un]-2-[1-(2,2,6,6-Terpa-meTmnmunepunuH-4-wm)- 1 H-
nupaszono| 3,4-c|nupunazus-5-min|peHona AUruapoOXJIOpus;
5-[5-(nudropmerokcu ) mupunun-2-mi|-2-[3-(2,2,6,6-rerpa-mMeTuanUNIepUAHH-4- T )-
3H-[1,2,3]rpuazonol4,5-c|nupunaszun-6-uil-peHona popmuar,
5-(1H-tmupazon-4-mn)-2-[7-(2,2,6,6-terpamermi-1,2,3,6-TeTpa-rugponupuann-4-
un)pypo[3,2-c]nupunazun-3-ui]penona ruapoxIOpuL;
5-(3-¢rop-1H-nupazon-4-un)-2-[3-(2,2,6,6-rerpamernn-nunepuaua-4-mi)-3H-
[1,2,3]rpunazono[4,5-c|nupunazun-6-ui|peHona ruipoxIopun;
2-[3-(2,2,6,6-terpamerunnunepunun-4-un)-3H-[ 1,2,3]-tpuaszono[4,5-c|nupunasun-6-
wi]-5-(1,3-tuazon-5-un)deHona ruapoxXaIopum,
5-(3-metun- 1 H-nupazon-4-un)-2-[3-(2,2,6,6-terpamerui-nunepunus-4-ui)-3H-
[1,2,3]rpuazono[4,5-cnupunazuH-6-ui|deHona ruipOXIOpus;
4-{3-runpokcu-4-[3-(2,2,6,6-rerpamerunnunepunanna-4-mn)-3H-[ 1,2, 3 [rpuazono[4,5-
¢ lmupunazun-6-mi|dennn } -1 H-nupaszon-3-kapOoHUTpHIIA THAPOXIOPUL;
2-{3-runpokcu-4-[3-(2,2,6,6-terpamerunnunepunana-4-mn)-3H-[ 1,2, 3 [rpuazono[4,5-
c|mupunazuH-6-wi|dennn }-1,3-Tuazon-5-kapOOHUTPUIIA THIPOXIOPH],
5-(1,3-okcazon-2-un)-2-[3-(2,2,6,6-rerpamern-nunepunuH-4-wmn)-3H-
[1,2,3]rpuazomno[4,5-cnupunazun-6-wmi|dpeHona Gpopmuar;
5-[2-(audropmeTokcn)nupuans-4-mnl-2-[3-(2,2,6,6-reTpa-MeTUINUNIEpPUANH-4- 1IT)-

3H-[1,2,3]tpuazonol4,5-c|nupunazux-6-ui|-deHona TuapOXJIOPUL;
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2-[3-(2,2,6,6-terpamermnunepunnn-4-wun)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazux-6-
wi|-5-(1,3,4-traguazon-2-un)peHona ruaApoOXIOPHLI;
6-[4-(1H-nmupazon-4-mn)- 1H-6enzorpuazon-7-uil-3-(2,2,6,6-TeTpaMeTHIIUIIEPUIUH-
4-un)-3H-[1,2,3 ]rpuasonol4,5-c Jnupunazuxa Tpudroparerar;
5-(1H-muppono[2,3-bnupuaun-4-un)-2-[3-(2,2,6,6-reTpa-MeTunnunepuuH-4-mn)-
3H-[1,2,3]Tpuazomno[4,5-c Jnupunazux-6-mi|-heHona ruapOXJIOpULI;
5-(2-meToxkcunupumMuauH-4-mn)-2-[3-(2,2,6,6-reTpameruin-nunepuauH-4-wn)-3H-
[1,2,3]tpuazomno[4,5-c[nupunasun-6-ui|peHoaa ruapoxIopu;
5-(1,2-okcazon-4-un)-2-[3-(2,2,6,6-reTpamerui-nunepunuH-4-wmn)-3H-
[1,2,3]rpuazono[4,5-cnupunazuH-6-ui|deHona ruipoXIOpun;
5-(5-¢rop-1-merun-1H-nupazon-4-un)-2-[3-(2,2,6,6-rerpa-meTunnunepuauH-4-ui)-
3H-[1,2,3]Tpuazonol4,5-c]-mupunazus-6-ui|-heHona rupoxJIOpus;
5-(1-3tun-5-¢prop-1H-nupazon-4-nn)-2-[3-(2,2,6,6-rerpa-mMernnnunepunus-4-mn)-3H-
[1,2,3]rpuazomno[4,5-cnupunazuH-6-mi|-peHona ruapoxaopusn;
5-(2-3Tokcunupunun-4-un)-2-[3-(2,2,6,6-rerpamerun-nunepuanH-4-un)-3H-
[1,2,3]rpuazono[4,5-cnupuna3zuH-6-uin|deHona ruipoXIOpuzs;
5-(6-3TokcunupuMuanH-4-mn)-2-[3-(2,2,6,6-rerpamerun-nunepuauH-4-nun)-3H-
[1,2,3]rpuazono[4,5-c]nupunazuH-6-ui|denona ruipoXIOpuzn;
2-[3-(2,2,6,6-terpamermnnunepuann-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazux-6-
unl-5-([1,2,3 ]rpuazono| 1,5-a]-mupunun-5-un)denona ruapoxaopun;
2-[3-(2,2,6,6-terpamermnnunepunaun-4-ui)-3H-[1,2,3]-rpuazono[4,5-c|[nupunasun-6-
wn]-5-([1,2,4]rpuazonol 1,5-a]-nmupuans-7-nn)penona ruapoxIopus;
5-(3-x70p-1-merun- 1 H-nupazon-4-un)-2-[3-(2,2,6,6-TeTpa-MeTHIMTUICPUAUH-4 - 11T )-
3H-[1,2,3]tpuazonol4,5-c|nuprnazun-6-ui|-GpeHona ruapoXaopus;
6-{3-runpokcu-4-[3-(2,2,6,6-terpamerunnunepunun-4-un)-3H-[ 1,2,3 | tpuazono[4,5-
¢ lmupunasus-6-wi]dennn jmmpumunua-4(3H)-ona ruapoxiaopun;
5-(3-xnop-1H-nupazon-4-un)-2-[3-(2,2,6,6-terpameTin-nunepuauH-4-wn)-3H-
[1,2,3]rpuazono[4,5-cnupunazuH-6-ui|deHona ruipOXIOpuLn;
5-(3-¢rop-1-merun-1H-nupazon-4-um)-2-[3-(2,2,6,6-rerpa-meTunnunepuguH-4-ui)-
3H-[1,2,3]tpuazonol4,5-c|nupunazux-6-ui|-GheHosna TuapOXJIOpUL;
5-(3-merokcu-1H-nmupazon-4-mn)-2-[3-(2,2,6,6-rerpamerin-nunepunus-4-nin)-3H-
[1,2,3]rpuazono[4,5-cnupunazuH-6-ui|deHona ruipoOxIopuzs;
4-{3-runpokcu-4-[3-(2,2,6,6-rerpamernnnunepuana-4-wmn)-3H-[ 1,2, 3 Jrpuazomno[4,5-

¢ Jmupunazun-6-un|dennn - 1-merun- 1 H-nupaszon-3-kapOoHuTpUiIa ruipoXIopus;



214

5-(5-mertun-1,3-tnazon-2-un)-2-[3-(2,2,6,6-rerpamerni-nunepuann-4-mn)-3H-
[1,2,3]tpuazomno[4,5-cnupunasun-6-mui|peHona ruipoxXIopus;
2-[3-(2,2,6,6-terpamermnnunepuann-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazux-6-
wi|-5-(1,2,4-trnaguazon-5-un)peHona ruaApoXIOPHL;
5-(4-¢rop-1H-6en3zorpuazon-6-un)-2-[3-(2,2,6,6-Terpamerun-nunepuann-4-mn)-3H-
[1,2,3]rpuazono[4,5-cnupunazuH-6-ui|dheHona ruipoOXJIOpun;
5-(1H-mupazon-4-un)-2-[7-(2,2,6,6-trerpamerunnunepunut-4-un)-7H-nuppono[ 2,3-
c|mupuna3uH-3-ui |nupuauH-3-0j1a AUTUIPOXIIOPUL,
5-(3-6pom- 1H-ntupazon-4-un)-2-[3-(2,2,6,6-reTpamerun-nunepuaud-4-wn)-3H-
[1,2,3]rpuazomno[4,5-c[nupunasun-6-ui|peHona ruapoxIopu;
5-(1-metun-1H-1,2,3-tpuazon-4-un)-2-[3-(2,2,6,6-terpamerin-nunepuaud-4-wn)-3H-
[1,2,3]rpuazono[4,5-cnupunazuH-6-ui|deHona ruipOXIOpun;
2-[3-(2,2,6,6-terpamermnunepunun-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazus-6-
wi|-5-[3-(tpudropmern)- | H-mupazon-4-mn|dpeHona ruapoxiopusn;
5-(1H-mmupazon-4-mn)-2-[3-(2,2,6,6-terpamermnnunepunun-4-ui)-3H-
[1,2,3]rpuasono[4,5-c]nupuaa3zuH-6-ui | nupuanH-3-01a riAPOXIOPUL;
5-(1H-nupazon-4-num)-2-[7-(2,2,6,6-rerpamerunnunepuans-4-mn)-7H-umunazol4,5-
c|mupuna3uH-3-ui |nupuauH-3-01a AUTUAPOXIOPUL,
5-(mmunasol 1,2-a|mupasun-6-mn)-2-[3-(2,2,6,6-rerpamern-nunepuan-4-wn)-3H-
[1,2,3]rpuazomno[4,5-cnupunazus-6-ui|peHona ruipoxIopus;
5-(4-pTop-1H-umunazon-1-un)-2-[3-(2,2,6,6-rerpamernn-nunepuaus-4-un)-3H-
[1,2,3]rpuazonol4,5-cnupunasun-6-mi|peHona TMruapoxJIOpUL,
5-(4-metun- 1H-umunazon- 1-um)-2-[3-(2,2,6,6-TeTpamerun-nunepuann-4-un)-3H-
[1,2,3]rpuazono[4,5-cnupunazuH-6-ui|deHona TUruapoXIOpus;
2-[3-(2,2,6,6-terpamerminnunepunun-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazux-6-
wi|-5-(1H-[1,2,3]rpuazono[4,5-b]-mupunun-6-un)peHona Turuapoxiopusn;
2-[3-(2,2,6,6-terpamermnnunepunun-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazux-6-
wi]-5-(3H-[1,2,3]rpuazono[4,5-c]-nmupunus-6-mn)dpenona IMruapoOXIOPHL;
2-[3-(2,2,6,6-terpamermnunepunnn-4-wun)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazus-6-
wi|-5-(1H-[1,2,3]rpuazono[4,5-b]-mupunun-5-un)peHona Turuapoxiopus;
5-(2,4-mumerun- 1 H-umupazon-1-um)-2-[3-(2,2,6,6-Terpametii-nunepunud-4-mm)-3H-
[1,2,3]rpuazono[4,5-cnupunazuH-6-uin|deHona TUruapOXIOpUL;
5-(2-metmn-1,3-trazon-5-mn)-2-[3-(2,2,6,6-rerpamerii-nunepuauH-4-wi)-3H-

[1,2,3]rpuazomno[4,5-cnupunasua-6-mi|peHona TuruapoXIoOpuL;
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5-(2-metun-2H-1,2,3-tpuazon-4-mn)-2-[3-(2,2,6,6-terpa-merunnunepunu-4-wn)-3H-
[1,2,3]rpuazomno[4,5-c|nupunazuH-6-mi|-peHona ruapoxaopus;

2-[3-(2,2,6,6-terpamermnnunepuann-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazux-6-
wi|-5-([1,2,4]rpuazono[4,3-b]-nmupunazus-6-mi)dheHona ruIpOXIOPHLI;

5-(3-metun-1,2,4-tuagnazon-S-un)-2-[3-(2,2,6,6-rerpamerin-nunepuaus-4-mi)-3H-
[1,2,3]rpuazono[4,5-cnupunazuH-6-ui|dheHona ruipoOXJIOpun;

5-(5-metun- 1H-nupazon-1-un)-2-[3-(2,2,6,6-terpamerui-nunepunut-4-ui)-3H-
[1,2,3]rpuazono[4,5-cnupunazuH-6-ui|deHona TUruapoXIOpuz;

5-(3-merun- 1H-nupazon-1-mn)-2-(3-(2,2,6,6-rerpamernn-nunepuann-4-mn)-3H-
[1,2,3]rpuazono[4,5-cnupunazuH-6-un)deHona TUruapOXIOPUL,

5-(4-metokcu-1,3,5-Tpuasun-2-mwn)-2-(3-(2,2,6,6-terpamern-nunepunuH-4-wn)-3H-
[1,2,3]rpuazono[4,5-cnupunazuH-6-un)deHona TUruapOXIOPUL;

5-(mmunazo[ 1,2-a]mupumunus-6-mn)-2-(3-(2,2,6,6-terpameri-nunepunuH-4-wn)-3H-
[1,2,3]tpuazomno[4,5-c[nupunazus-6-wun)deHona ruapoXIOPHI;

5-(3-¢rop-1H-nmmpazon-4-un)-2-(1-(2,2,6,6-rerpamernn-nunepuana-4-min)- 1 H-
npaszono| 3,4-c|nupunazus-5-mn)peHona rugpoXIOpHL;

5-(mmunazo[ 1,2-bnupunazun-6-um)-2-(3-(2,2,6,6-terpamermn-nunepunuH-4-mi)-3H-
[1,2,3]rpuazomno[4,5-cnupunasus-6-mun)deHona ruApoXIOpuL;

2-[3-(2,2,6,6-terpamermnnunepuann-4-un)-3H-[ 1,2,3]-tpuazono[4,5-c|nupunazux-6-
wi|-5-(2H-1,2,3-tpuazon-2-un)dpeHosna ruapoxIopu,

2-{3-[(35,4S)-3-pTop-2,2,6,6-Terpamerunnunepuaun-4-un|-3H-[ 1,2,3 rpuazono[4,5-
c]mupunaszus-6-nn}-5-(1H-nupaszon-4-mn)denona TUruapoxaopus;

5-(mupunun-4-un)-2-[1-(2,2,6,6-rerpamerninunepuann-4-un)- 1 H-nupazono[ 3,4-
c|nupunasuH-5-un|peHona TUAPOXIOPUL,

5-(mupunun-3-un)-2-[1-(2,2,6,6-terpamerninunepunann-4-wn)- 1 H-nupazono[ 3,4-
c|nupunasuH-5-ui|peHona TuaPOXIOPUL,

5-(mupumunus-5-nn)-2-[1-(2,2,6,6-rerpamermnnunepunus-4-wn)- 1 H-nmupasomnol 3,4-
c|nupunasuH-5-ui|peHona TUAPOXIOPULT,

2-{3-[(3S.4R)-3-¢prop-2,2,6,6-TeTpamerunnunepunud-4-mi|-3H-[ 1,2,3 Jrpuazono[4,5-
c|mupunasun-6-un }-5-(1H-nupazon-4-un)denosna Turuapoxiopus;

5-(1-metmn- 1H-iupazon-3-un)-2-[ 1-(2,2,6,6-terpamerni-nunepunus-4-wn)- 1 H-
npaszono| 3,4-c|nupunazus-5-mn|peHona rufpoxXIOpu;,

2-{3-[3-(rperdyrrnamuno)uuknodyrmn|-3H-[1,2,3]-Tpuazono-[4,5-c|mupunazun-6-

wn }-5-(1H-iupa3zon-4-un)deHona TUrnipoxiopus;
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4-(4-{3-[(3S,4S5)-3-pTop-2,2,6,6-Terpamermnnunepunna-4-wun |-3H-
[1,2,3]rpuazono[4,5-cnupunasus-6-un } -3-ruapoxkcudenmnn)- 1 -mernnmupunus-2(1H)-ona
TUAPOXJIOPUL,

6-(4-{3-[(3S,45)-3-pTop-2,2,6,6-Terpamerinmnunepunun-4-ui|-3H-
[1,2,3]rpuazonol4,5-c|nupunasun-6-un }-3-rugpoxcudermn)-3-merunnupuMuani-4(3H)-ona
JAUTUPOXJIOPHUL;

2-[1-(2,2,6,6-Terpamerununepuaun-4-uin)- | H-nupazono-[ 3,4-c Jnupunasus-5-un|-5-
(2H-1,2,3-tpuazon-2-un)deHosa ruApOXIOPUI U

2-{3-[3-(rperOyrrnamuno)uuknonentui|-3H-[1,2,3]-tpuaszono-[4,5-c jnupunaszus-6-

wi }-5-(1H-niupa3zon-4-un)deHona TUruapoxIopu;

rae GopMy COEOUHEHHs BBIOMPAIOT M3 TPYIIBL, COCTOSIIEH W3 €ro THIPaTHOM,
COJIbBATHOW, paLleMaTHOW, SHAHTUOMEPHOW, [HAaCTEPEOMEpPHOM, CTEPEOM3OMEPHONH W
TayTOMEPHOH (POpMBIL.

8. Cnoco0 neuennst unu obnerdenust Oone3Hu I eHTUHITOHA y CyObekTa, HY KIArOIIerocs
B 3TOM, BKIIFOYAIOIIUI BBEIEHNE CYOBEKTY 3(PPEKTUBHOIO KOJIMYECTBA COCTUHEHHUS T10 JIFOOOMY
uz . 1, 6 unu 7.

9. Criocob mo m. 8, rue 3¢ heKTUBHOE KOJUYECTBO COSAMHEHHUSI HAXOOUTCS B AHAra30He
ot npubmusutensHo 0,001 Mr/kr/cytku no npubnusutensHo S00 MI/Kr/cyTKu.

10. Ilpumenenue coenuHeHue 1o JroboMy u3 mm. 1, 6 wim 7 g JeYeHus WU
obneryenust OoyiesHM [ €HTHMHITOHA y CyOBEeKTa, HYXKIAIOLIErocs B 3TOM, BKIOYAIOMIETO
BBEIEHHE CYOBEKTY 3(PPEKTUBHOIO KOJINYECTBA COETUHEHHUS.

11. Ilpumenenue no n. 10, rne 3¢ ¢peKkTUBHOE KOJMUECTBO COETUHEHUS HAXOAMUTCS B
auamnasoHe ot npubamsurensHo 0,001 Mr/kr/cyTku 1o npubamurensHo SO0 Mr/Kr/CyTKH.

12. IlpumeHenue coenuHeHHss 1o JroOomy w3 mm. 1, 6 waum 7 B NPOU3BOACTBE
JIEKAPCTBEHHOT'O Tpernapara Iis JiedeHus wid odyierdeHusi Oonesnn [ eHTMHITOHA y CyOBbeKTa,
HYKIAIOLIErocss B 9TOM, BKJIIOYAOLIETO BBeIeHHE CYObekTy 5((EeKTHBHOTO KOJUYECTBA
JIEKApCTBEHHOTO Iperapara.

13. Tlpumenenue no n. 12, rae 3pPeKTUBHOE KOJINYECTBO COCTUHEHHS B JIEKAPCTBEHHOM
npernapare HaXOAUTCs B nuanazoHe oT npudmmsurenbHo 0,001 Mr/kr/cyTku 10 mpuOIHU3UTENBHO
500 Mr/kr/cyTKH.

14. IlpumeHneHne coenuHEeHHs 110 JII00oMy 13 Tl 1, 6 wiu 7 B cMecH ¢ OHUM 1k Oosee
(apManeBTHYECKH NPUEMJIEMBIMH BCIIOMOTAaTEIbHBIMI BEIIECTBAMH B (hapMaLeBTHUECKON
KOMITO3UILIUH JJIs JIeUeHHst it oOsierdeHus: 6ose3Hu [ eHTUHITOHa y cyOBeKTa, Hy KIAroIIerocs
B 3TOM, BKIIIOYAKOIIETO BBeNeHHE CyOBeKTy 3(PQPEeKTHBHOrO KOJHUecTBa (hapMaleBTHUECKOM
KOMITO3ULIHH.

15. Ilpumenenne mno 1. 14, rme 5¢p¢PeKkTuBHOE KOIMYECTBO COEAMHEHUS B
(dapMalleBTHYECKON KOMIO3UIMM HAXOAWTCA B 1auamna3oHe ot mnpubmusurensao 0,001

MI/KT/CyTKH 10 mpubau3utenbHo SO0 MI/Kr/CyTKH.
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16. dapmaneBTHYECKasT KOMIIO3ULIUS ISl IPUMEHEHUs MPU JICYSHUH WM OOJIerdeHuUs
Oonesnn ['eHTwHrTOHA, BKIFOYarOmas 3(pQPEKTHBHOE KOJWYECTBO COEAMHEHHsS] MO I. 1 |
(bapmMareBTHUECKH TPHEMIIEMOE BCIIOMOTaTEIbHOE BELIECTBO.

17. dapmaneBTHYECKass KOMIIO3ULIUA JUIsi PUMEHEHHs MPU JICYSHUH WJIH OOJIerdeHust
Oose3nu ['eHTHHITOHA, BKJIOUYArOast 3G QeKTHBHOE KOIMYECTBO COSMUHEHUS 10 Mil. 6 Ui 7 u
(apmaLeBTHYECKH TIPHEMIIEMOE BCIIOMOTaTeIbHOE BEIIECTBO.

ITo noBepenHocTH
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